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BA3558K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 622 

BA3702 ·························································· 648 

BA3707 ·························································· 654 

BA3708F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 660 

BA3712 ·························································· 633 
BA3714F ........................................................ 668 

BA3812L ························································ 436 
BA3822LS ...................................................... 441 

BA3823LS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 441 

BA3824LS · .. · · · · · · · · · · · · · · · · · · · · · · .... · · · · · · · · · · · · · · · · · .. · .. · · · 441 
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BA6404 ··················································· (i!fi) ( t) 

BA6404F ················································· (i!fi)(t) 
BA6405F ······················································· (11!1!) 

BA6406 ··················································· (i!fi)( t) 
BA6406F ················································· (i!fi) ( t) 
BA6407 ··················································· (i!fi)( t) 

BA6407F ················································· (i!fi)(t) 

BA6408FS ··············································· (i!fi)( t) 
BA6411 ························································· ( t) 

BA6411 FP · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 

BA6412 ··················································· (£)(t) 

BA6413 ························································· (t) 

BA6414FS ····················································· ( t) 

BA6414FP-Y ·················································· ( t) 

BA6418N · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t ) 

BA6431 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6431S ······················································· ( t) 

BA6432S · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6435S · .. · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · ( t) 

BA6436P · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6437S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6438S · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6440FS · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6441FP ····················································· ( t) 

BA6450F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6453FP-Y ·················································· ( t) 

BA6455FS · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6456FS · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6457P · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6458FP-Y ·················································· (t) 

BA6459P · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6459S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6459FS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6462 ························································· (t) 

BA6462FP · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( t) 

BA6465FP-Y ············································ (i!fi)(t) 
BA6470FP-Y ············································ (£)( t) 

BA6471FP-Y ···········································• (£)(t) 
BA6472FP-Y ············································ (£)(t) 
BA6473FP-Y ············································ (£)(t) 
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BA6474FP-Y .................•.......................... Cim)( ~) 

BA6479FP-Y ············································ Cim)(~) 
BA6480K ··························•···························· Ciml 
BA6485FP-Y ············································ Cim)(~) 
BA6487FP-Y ············································ Cim)( ~) 
BA6488FP-Y ............................................ Cim)(~) 

BA6566 ......... .............. ..... .............. ........... .... Cim) 

BA6566F ······················································· Cim) 
BA6566FP ..................................................... Cim) 
BA6567K ....................................................... Cim) 

BA6569FP ····················································· Cim) 
BA6569S ······················································· Ciml 
BA6580DK ..................................................... Ciml 

BA6587K ······················································· Cim) 
BA6600K ....................................................... Cim) 
BA6605K ....................................................... Cim) 
BA6607K ....................................................... Cim) 

BA664 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 0.R.I ;I. ) 

BA668A ·························································· 513 

BA6722 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.RJ ;I. ) 

BA6800A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 535 

BA6800AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 535 

BA6800AS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 542 

BA6803S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 550 

BA6805A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 535 

BA6806S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 542 

BA6810F ························································ 528 

BA6810S ························································ 521 

BA681A ·························································· 490 

BA6820F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 504 

BA6822S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 504 

BA682A ·························································· 485 

BA683A ·························································· 495 

BA684A ·························································· 481 

BA685 ···························································· 458 

BA689 ···························································· 500 

BA695 ···························································· 453 

BA7001 ························································· (11!1!) 

BA7004 ························································· (11!1!) 
BA7004F ······················································· (11!1!) 

BA7007 ············•············································ (11!1!) 
BA7007F ........................................................ (11!1!) 

BA7021 ························································· (11!1!) 

BA7022A ······················································· (11!1!) 

BA7023L ······················································· (11!1!) 
BA7024 ························································· (11!1!) 

. BA7025L ······················································· (11!1!) 

BA7039 ························································· (11!1!) 
BA704 ···· ··· ······ ····· ·· ·· ········· · · ·· · ·· · ······· ·· · ······ (5.R./ ;I. ) 

BA7043FS ····················································· (11!1!) 
BA7046 ························································· (11!1!) 

BA7046F ······················································· (11!1!) 

BA7047S ······················································· (11!1!) 
BA7048N ······················································· (11!1!) 

BA7056LS ····················································· (11!1!) 
BA7058LS ····················································· (11!1!) 
BA707 ·· ············ ··· ···························· ·········· (5.R./ ;I. ) 

BA7125L ······················································· (11!1!) 

BA7131F ······················································· (11!1!) 

BA714 ······················································· (5.R./ ;I.) 
BA7172FS ····················································· (11!1!) 

BA7172S ······················································· (11!1!) 
BA7212S ······················································· (11!1!) 

BA7230LS ····················································· (11!1!) 

BA7244BS ····················································· (11!1!) 
BA7252S ······················································· (11!1!) 

BA7253S ······················································· (11!1!) 

BA7254S ······················································· (11!1!) 

BA7258AK ·························•··························· (11!1!) 
BA7258AS ····················································· (11!1!) 

BA7266F ······················································· (11!1!) 

BA7266S ······················································· (11!1!) 
BA7267F ······················································· (11!1!) 

BA7267S ······················································· (11!1!) 
BA7274S ······················································· (11!1!) 

BA7277S ······················································· (11!1!) 

BA7279S ······················································· (11!1!) 

BA7288K ······················································· (11!1!) 
BA7602 ························································· (11!1!) 

BA7602F ······················································· (11!1!) 

BA7603 ························································· (11!1!) 

BA7603F ······················································· (11!1!) 

BA7604N ······················································· (11!1!) 
BA7605N ······················································· (11!1!) 

BA7606 ························································· (11!1!) 

BA7606F ······················································· (11!1!) 

BA7607 ························································· (11!1!) 
BA7607F ······················································· (11!1!) 
BA7608N ······················································· (11!1!) 

BA7609 ························································· (11!1!) 

BA7609F ······················································· (11!1!) 

BA7611AN ····················································· (11!1!) 

BA7613N ······················································· (11!1!) 
BA7625 ········································•················ (11!1!) 

BA7626 ························································· (11!1!) 
BA7630S ······················································· (11!1!) 

BA7644AN ····················································· (11!1!) 

BA7645N ······················································· (11!1!) 

BA7649A ······················································· (11!1!) 
BA7700K1 ····················································· (11!1!) 

BA7703K1 ····················································· (11!1!) 

BA7705K1 ····················································· (11!1!) 
BA7730S ······················································· (11!1!) 

BA7731S ······················································· (11!1!) 
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BA7740FS ..................................................... (AA!) 

BA7740S ······················································· (a!k) 
BA7743FS ····················································· (AA!) 

BA7751ALS ··················································· (AA!) 

BA7752LS ····················································· (a!k) 

BA7755A · · · · ·· ··· · ·· · · ··· ·· · · · · · · · · · · · ·· · · · · · · · · ·· · · · · · ·· · ·· ·· · · 572 

BA7757BK ····················································· (R!k) 

BA7765AS ····················································· (AA!) 

BA7766AS ····················································· (AA!) 

BA7767AS ····················································· (AA!) 

BA8204 ························································· (£) 
BA8204F ············· ............ (£) 

BA8205 ························································· (£) 

BA8205F ······················································· (£) 

BA8206 ························································· (£) 

BA8206F ······················································· (£) 

BA8215 ························································· (£) 

BA8215L ······················································· (£) 

BA8216 ························································· (£) 

BA823 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ()fl,/ :I- ) 

BA829 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BA8420 ························································· (R!k) 

BA843 ···························································· 671 

BA843F ·························································· 671 

BA855A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( R!k) 
BA855AF ······················································· (R!k) 

BA857 · ·· · · · · · · · · · · · · · · · · · · · · · ····· ·· ·· ·· · · · · ·· · · · · · · · · ·· · · · · · · ·· ( R!k) 

BA857F ········································ ················· (a!k) 
BA862 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (AA!) 

BA867 ··························································· (AA!) 

BA873 ········ ··················································· (AA!) 

BA877LS ······················································· (R!k) 

BA9201 ··············································· (£)().R./ :I-) 
BA9201 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( £ )(j.R./ :I- ) 

BA9211F ············································· (£)().R./ :I-) 
BA9221 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( £ )(j.R./ :I- ) 

BA9221 F ································ ············· (£)().R./ :I-) 
BA9700A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BA9700AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BA9701 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BA9701 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BA9702FS ··············· ·························· ······· · (5.R./ :I-) 
BA9703K · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BAL6309 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (AA!) 

BAL872 ························································· (a!k) 

BG2011SM ···················································· (£) 

BH7502K1 ····················································· (AA!) 

BH7507K1 ····················································· (a!k) 
BH7517K1 ··· · · ··· · · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · ·· · · ·· · ·· ·· ··· (AA!) 

BH7733S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( a.lll) 
BH9610K ······················································· (£) 

BH9750F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BH9751 F · · · · · · · · · ·· ·· ·· · ···· · ·· ·· · · · · · · ··· · · · · ·· · ·· · · · · · · · · ( 5.R./ :I- ) 

BR28C16A · · · · · · · · · · ··· · · · · · · · ·· · · · · · · · ·· · · · · · · ··· · · · · · · · · · ().R./ :I- ) 

BR6216A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BR6265 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BR9021 B ···· ··············································· (5.R.! :I-) 
BR9021 BF · · · · · · ··· · · ·· ·· ·· · · ··· · · · · · · · · · · · · · · · · · · ·· · · · · · · · ( ).R./ :I- ) 

BR93LC46 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ).R./ :I- ) 

BR93LC46F · · · · · · · · · · · · · · ·· · · ·· · · · · · · · ·· · · · · · · ··· · · · · · · · · · ().R./ :I- ) 

BR93LC46A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (5.R./ :I- ) 

BR93LC46AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BR93LC56 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BR93LC56F ( ).R,/ :I- ) 

BR93LC56A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BR93LC56AF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BR93LC66 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ).R./ :I- ) 

BR93LC66A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BR93LC66ARF ······························ ············· (5.R./ :I- ) 

BR93LC66RF · · · ·· · · · · · · · · · · · · ·· ·· ·· ·· · · · · ·· · · ·· · · · · ······ (5.R./ :I- ) 

BU2302 · ··· · · · · · · · ·· · ·· · · · ·· · · · ··· · · ··· · · · · ··· ·· ·· · · · · ···· · · ( 5.R./ :I- ) 

BU2302F · · · · · · · ····· · ···· ·· ··· ··· · · ··· · · · · ··· · · · · · · · · ···· · · ().R./ :I- ) 

BU2305 · · · · · · · · ······ · ···· ·· · ·· ··· ···· ·· · · · · ·· ·· ·· · · · · ·· · ·· · ().R./ :I- ) 

BU2305F · ··· ·· · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · ·· · · · ·: · · ( 5.R./ :I- ) 

BU2728K ······················································· (AA!) 

BU2763F ······················································· (AA!) 

BU2763S ······················································· (AA!) 

BU2780S"/ 1J-:7-·· ·········································· (a!k) 
BU2790S "/ ') - :7-.. · · · · · · · · · •· · •· · · · · · · • · · ·.......•.......... (AA!) 

BU2841AFS ··················································· (AA!) 

BU2842FS ····················································· (AA!) 

BU2907F ······················································· (£) 

BU2911 ························································· (£) 

BU4001 B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R.! :I- ) 

BU4001 BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4011 B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4011 BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4011 BL · · · · · ·· ·· · · · · ·· ·· · ·· · ·· ·· ·· · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BU4013B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BU4013BF · · · · · · ··· ········· · · ··· · · · · · · · · · · · · · · · · ·· · · · · · ··· (5.R./ :I- ) 

BU4015B · · · · · · · ·· ·· ···· · ··· · ····· · · · · · · ·· · · · · · ·· ··· · · · · · ·· · ().R./ :I- ) 

BU4015BF · · · · · ···· · ··· ·· ·· · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4016B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4021 B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 5.R./ :I- ) 

BU4021 BF ···· · ···················· ························ (5.R./ :I- ) 

BU4028B · · · · · · · ·· · · · · · · · · · · · · · · ·· ·· · ·· · · · · ··· · · · · · · · · · · · · · · (5.R./ :I- ) 

BU4030B · · · · · · · ·· ·· ·· · ·· · · · · · · · ·· · · · · · · · · · · · · · ·· · · · · · ·· · · · · ().R./ :I- ) 

BU4030BF · · · · · ·· ·· ·· · · ··· · · · · ··· · · · · · · ·· · · · · · ···· · · · · · · ·· · (5.R./ :I- ) 

BU4042B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4051 B · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · ··· · · · · ·· ·· · · ().R./ :I- ) 

BU4051 BF · · · · · · · · · · · · · ·· ·· · ·· · ·· · · · · · · · · · · · · · · · · ·· · · · · · · · · ().R./ :I- ) 

BU4052B ·· · · ··· · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 

BU4052BF ····· ············································ (5.R./ :I-) 
BU4053B · · · · · · · ·· ·· · ·· ··· · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · ().R./ :I- ) 
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BU4053BF · .......... ·· ········· ··· ·· ·· ··············· ····· (jJil/ :/. ) 
BU4066B ·· · ··· ····· ·· · · · ·· ···· ······· ················· ····· ()Jill:/. ) 

BU4066BF · ··· ····· ·· · ·· ·· · ·········· ··· ·············· ····· ()Jill:/. ) 

BU4066BL · ··· ····· ····· ·· · · ·· ······· ············ ····· · ···· (jft/ :/. ) 

BU4069UB ················································· ()Jill:/.) 

BU4069UBF ··············································· (jJil/ :/.) 
BU4070B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( )Jil/ :/. ) 
BU4070BF ················································· (jJil/ :/.) 
BU4081B ....................................... : ........... (jJil/:/.) 

BU4081 BF ····· ····· · ·········· ·· ··· ··· ··· ··· ······· ·· ··· ·· (jJil/ :/. ) 
BU4093B ··· ··· · · ··· · · ············ · ·· ·· · ·················· ·· (jJil/ :/. ) 
BU4093BF ·····························'··················· (jJil/ :/.) 
BU4094B ··· ··· ·· ····· ·· · ·· ···· ······· ·· ··············· ··· ·· (jJil/ :/. ) 
BU4094BF · ····· ··· ·· ··· ·· ·· ·· ···· ··· ·· ··············· ··· ·· (jJil/ :/. ) 
BU4484BF · ········ ····· ·· ·· · · ······· ·· ··············· ··· ·· (jft/ :/. ) 

BU4503B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( )Jil/ :/. ) 
BU4503BF ················································· (jJil/ :/.) 
BU4528B ··················································· (jJil/ :/.) 
BU4528BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (jJil/ :/. ) 
BU4538B ··················································· (jJil/ :/.) 
BU4551 B ··················································· (jft/ :/.) 
BU4551 BF, ······ ··· ·· ·· ·· ····· ···· ··· ·· ··············· ··· ·· (jJil/ :/. ) 
BU4584 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( jJil/ :/. ) 
BU4S01 ····················································· (jJil/ :/.) 
BU4S11 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · ·· · · · · · · · · (jJil/ :/. ) 
BU4S584 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · ()Jill:/. ) 

BU4S66 · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · (jJil/ :/. ) 

BU4S71 ············· ·········· ··· ··················· · · ······ (jJil/ :/. ) 
BU4S81 ··· ·········· ·········· ··· ······· ··· ········· ········ (jJil/ :/. ) 
BU4SU69 ········ ·· ·········· ··· ·· ················· · ······· (jJil/ :/. ) 
BU8307CF ····················································· (,m) 

BU8307CS ····················································· (,m) 

BU8701 F ········· ·· ·········· ··· ······· ··· ······· ··· · ····· ·· ·· · (,m) 

BU8874 ························································· (,m) 

BU9500K ······················································· (,m) 

BU9706KS ········································· (,m) ()Jill:/.) 

I\ { / IJ ·:; I'" IC/Hybrid I Gs 

BP3002 ···········•·············································· 724 

BP3003 ·························································· 724 

BP3004 ·························································· 724 
BP3005 .......................................................... 724 

BP3008 ·························································· 733 

BP3009 ·························································· 733 

BP3303 ·························································· 738 
BP3304 .......................................................... 738 

BP5005 ·························································· 745 

BP50M05 ························································ 745 

BP50M12 ························································ 745 

BP51 L05 ························································ 745 
BP51L12 ........................................................ 745 

BP5401 ·························································· 752 
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ffl Ji .t/;!! llE 'f1/ 
c :g FM (dB) 1;\' ~ 

11ii11EE 
ll·11r-') -"':- :;-00 

l\·1 "'*/ 7:;:1Jiz (V) 
A7-vt !J-;\7-v;t F/E IF MPX 

f1N100MHz 

BA4402 •3v • 0 32 AFC fflJ~ ') ~-\' 7" :$11 ;t- Fpl:Ji!, 1ttil!Jjf~i1ft 1.5-9 SIP9 61 

BA4403 •3v • 0 32 ittil!l'A'~i11I 1.5-6 SIP7 61 

BA4404 •3v • 0 38 AFC,Ell/~ 1J~-\'7°:$1'1;t- Fpl:Ji)!, 1ttil!Jjl'~i1ft 1.5-9 SIP9 61 

BA4405 •3v • 0 38 1ttil!lft~i11I 1.5-9 SIP7 61 

BA4408F .1.5V 0 39 
AFCfflJ~ 1)~-\'7°:$1'1;t- t''pl:ji!, itt~EE!lili'F 

0.9-2 SOP14 66 IF 7'/7"pl:ji! 

BA4411 • 0 18 
'j"fJld~7 / 7. ~ ~"tJSliffl 

2-8 SIP9 72 

BA4412 • 0 28 AFC fflJ~I) ~-\' 7":$1' 1 ;t- Fpl:Ji! 2-8 SIP9 72 

BA4413 • 0 32 
IFJ7/7"pl:ji! 

2-8 SIP9 72 

BA4424N •3v • 0 36 
TV§tf~i'iJll1 AFC,Ell/~IJ~-\'7":$1'1;t- Fpl:Jj! 

(1-12) -=i~-%~ttJi!il:~' 
1.7-6 SIP9 79 

ffl Ji .t/;!! At 
~t 

c :g FM 1;1' ~ ~ii~EE 
il·Jt-') -"':- :;· 00 

l\•J "'*/ 7 :;·:IJ i2 (V) AM 
A7-vt !J-;\7-v;t F/E IF MPX 

BA4110 • 0 i\'il''.17 1-- ~ :i-7-1 >7.t/;!!liEi'<t~ 6-12 ZIP16 86 

BA4230AF .1.5V 0 0 FM 2. .i - 1--, 7.i-.=/11 / ~'r-:$1iH, fli11EEi!Jf'F 1-2 SOP18 100 

BA4236L • 0 0 ?t-1"77-t~ll'n<t l )£S'.f!~<t/it(..l:irul"-7'-Cl:;i1/) 2.7-12 ZIP18 108 
AMf/l;:J/ "D-Miliii' l 

BA4237L • 0 0 h -.::/11 ;...')Jr-9i;J~ iE S'.f!M/itCfilll"-7-Cl :;i 1 /) 2.7-12 ZIP18 108 

BA4240L/F •3v 0 0 FM~ .i-1--, AMf/l;J/ 1--D-Mi/H-, h-.::/11/'/t-~f;j~ 1.7-4.5 ZIP18/SOP18 121 

ffl ii .t/;!! At 
~t 

c :g l\•y "'*;... 7'.i'!Jt FM 1;\' ~ ~ibf.~EE l~·y 'r-:;· r<:-:;· 00 

;\7-v;t !J-;\7-v;t 
F/E IF MPX 

(V) 

BA1320 • 0 ~:i- Hil!i-'f. izHv-:/ 3 / CTRL~T-ii 4.5-15 DIP16 124 

BA1332/L • 0 1ttil!l'R~:iJ 3-14 DI P16/ZI P16 127 

BA1335 • 0 ~~ifilj p\:]$~i,!il~ :i-'T 1 /7#l!llE 3.3-9 DIP16 132 

BA1350 • 0 
'E .1 7 Ml/ff 

'./71--2.i-7-1/1' 'f 1-t 2. ., 'J v:..-:i'tf 6-12 ZIP16 135 ii~ 
#J!filjpl:JmJ! *~~\ 

BA1351 • 0 it\;~$ 6-12 DIP16 135 

BA1355/F • 0 5-12 DIP16/SOP16 152 

BA1356 • 0 5-12 ZIP16 152 

BA1360/F •3v 0 51'1:t-~ ·y'J v;;:;·;1f*~~' it\;~$ 1.8-4 ZIP16/SOP16 155 

BA1362F .1.5V 0 itt~EE!lili'F 1-2.5 SOP16 162 
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IF+MPX 

,Ell ii .mi fjg 

" :g 
"'' F;J;/ 7V:IJi! FM ~ii' ~ l!:i!ltl!:EE l~·y'J-:J /\t-';/ DD 

Arv:t )J-;.\j'[,:j" AM (V) 
F/E IF MPX 

BA1402F •3V 

BA1440 • 
BA1441 • 

" :g ~~~EE(V) DD 

BA1407AL 4-11 

" :g ~~~f:E(V) DD 

BA1404/F. 1-2 

• 1Jtf,!ij)J1l7" :o· 
7' 1JT/7' 

0 0 1~bll!jfl!::IJ, IF v.l\'Jv':: J:: 7.>"litf!> ~ i -7 1 / 7 tl"iiJijgo 1.8-4.5 SOP22 169 

0 0 0 AM IFT :IJ<::f~ 1 ~S'.f'(.11.QIJ-"7'-CJl/1/)Mi;t 3.5-7.0 DIP18 172 
FM '7 :t - 1''77 "\' tfl!\\fili) 

0 0 0 :$'Htit$&Mfj,'f.J: 1, 'o J .iEs'.f'(H1J-"7-a'11;...)x1vt 3.5-7.0 DIP18 172 

~ Fi~ ~ii' ~ H·y'J"-V r-:-V 

rv "litf!>~~fi~J'll 1c 7..7 i..-:t, ;1.1 ;.,, if7, ;1.1/if""J(f)4 .:r- I'' 
ZIP18 183 1;JJ:jl;t SW i*Jil, jj;~J'll F71 J~i*Ji! 

~ ti~ ~ii' ~ 1t·y'J"-V r-:-V 

FM 7.. 7 v ;t *i~~,Ell IC 
7.. 7 i..-:t.:r '/'::i v-5' t~Jlilil~~tii*li! 

DIP18/SOP18 193 
Jlilil~filllif.l<J'll(f)'.lE:~EEYffii'T-11 ~ 

l!:i!ltl!:EE 
(V) lf·y'J"-V A:-V 

BA301 • • 1 6-20 SIP? 199 

BA313 • 1 0 3-12 SIP9 204 

BA328/F • • 2 6-16 SIP8/SOP8 209 

BA3304/F • 2 1.2-4 ZIP16/SOP16 214 

BA3306 • 2 0 0 4.5-14 SIP9 220 
-----------+---·---··----+---+--+--+----l--+--+----t---+----+--------t----t------+---

BA3308/F • 2 0 if.l<)Jit Di i*Jil 4.5-14 SIP9/SOP14 225 

BA3310N • 2 0 4-12 SIP10 233 

BA3312N • 2 0 4-12 SIP10 239 

BA333 • 1 0 2.5-16 SIP9 245 

BA3402/F • 2 0 6-13 ZIP16/SOP16 249 

BA3404F/FS/L • 1 0 0 J11ff-!ll LED F71 iil*!i 1.8-4 SOP16/SSOP16/ZIP16 256 

BA3406AL/ AF • 1 0 0 6-14 ZIP16/SOP16 259 

BA3408/F • 2 0 :t-f 1J1\-:.1jjltLED F711W~I 6-14 DIP16/SOP16 265 

BA3410AF • 0 1 1.8-3.5 SOP16 269 

BA3412K • 1 0 0 QFP32 273 

BA3413F/FS • 0 0 0.9-2.0 SOP16/SSOP16 278 

BA3416BL • 2 0 0 ZIP18 283 

BA3420AL • 2 2 0 5-16 ZIP18 285 

BA3422S • 2 0 2 0 0 0 SDIP32 293 

BA3424F/FS/S • 2 0 :t- f 1J/(-;.\j1Jilil/RMIXOUT 7-18 OOP'iQ/SSOPro/SDll'22 308 

BA3430F/FS/S • 2 0 :t-f 1Ji\-;.\j<JJilj ~xl@l! 7-18 SOP24/SSOP24/SDlf'24 313 

BA343 • 2 0 4.5-10 DIP16 326 
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lll! Ab 
~b 

"' ~ If.I Ji 1~'7-7''./j' 1;\' ~ 'ill:i.liil'ill:J± 
H·yJr-~· N.-'j QQ 

(V) /') EVR J.:h 1JWf 
7'/1 tl:l:tJ tl:l:tJ GAIN 11.Jlh. lj]jh 

(AL =160) (AL =320) (dB) 

BA3506A/AF 69mWX2 36 1.8-3.8 DIP16/SOP18 333 

8A3513AF/AFS 40mWX2 26.7 () () J ·0,''J 17:,, 3 /xgJ;t 1.8-3.6 SOP24/SSOP24 336 

BA3514AF 40mWX2 26.7 () () J 1:A' 1J17:,,3 /xgJ;t 1.8-3.6 SOP24 336 

BA3516/F 
3V 

40mWX2 36 1.8-3.6 DIP16/SOP18 343 
"'J F;J;/ 2ch 

BA3518/F l.J'i;;f 31mWX2 18mWX2 30 1.8-4.0 DIP16/SOP16 348 
1 

BA3519F/FS 31mWX2 18mWX2 30 0 1.8-4.0 SOP22/SSOP24 348 

BA3520/F 30mWX2 18mWX2 36 () 1.8-4.0 DIP18/SOP18 357 

BA3521 30mWX2 18mWX2 () H'7-ii!Ua1J~ 1.8-4.0 DIP18 365 

lll! Ab 
~b 

H'7-7'// 'ill:im!'ill:EE 
"' ~ If.I ~ /') EVR kh {J71~ fj'J\"f- ~;\' ~ (V) J~·y Jr-"../ N.-'j QQ 

7'/1 tl:l:tJ tl:l:1J GAIN 11.JW!;t tJJW!i 
(AL =160) (AL =320) (dB) 

BA3528FP 3V "'' F 2ch 
34mWX2 20mWX2 36 0 0 1.8-6.0 HSOP28 371 

BA3529FP 
;J;/1.7v:t 

34mWX2 20mWX2 27 0 0 ; 1A''H7 :,t3 /Mlt 1.8-6.0 HSOP28 371 

If.I ~ * f!j: lll! Ab 
~b 

"' ~ '\•y F7:t / [lj]Jm~ tl:l:tJ :7.:$1/ ~;\' ~ 
iUi!'lilI 

l~·:;'r-') "'.-:/ QQ 

7:>:1Jt? Vcc(V) RdQ) TSO ~i-~ (V) 
:A7't,-:t J\1 

BA5152F •1.5v 2 15mW 1.5 16 0 
If 1 / 21dB, 

1-1.8 SOP16 384 
H'7-kf ·y7-[lj]Jmi;'q~ 

BA5204/F .3.0V 2 35mW 3 32 If-{ /35dB 1.8-6 ZIP16/SOP16 389 

BA5214 .3.0V 2 35mW 3 32 If-{ /35dB 1.8-6 DIP16 389 

BA5206BF .3.0V 2 64mW 3 16 0 If-{ /35dB 1.8-4.5 SOP16 396 

BA526 • 1 430mW 6 8 Cl - .I --( ;<.' l''iliJ .Q 2-9 SIP9 399 

BA527 • 1 800mW 6 4 ~ 'J ·:; / Jv~;i<$ 2.8-9 SIP9 402 

2.3W 4 
BA534 • 1 1----1 9 1----1 4.5-14 HSIP10 405 

2.8W 3 

BA5404 • 1 360mW 12 32 () ;f- ''/ /.I --( ;;l.'';lf1j\ ~ \, \ 7-15 SIP9 408 

BA5406 • 2 5W 12 3 i:il:ll!l'.flfiiElf.I :::i ..__, 7 /-it V<J~ 5-15 SIP-M12 410 

2.9W 9 
BA5410 • 2 3 0 () If --( / l!'!J'.lE 4.75dB 6-14 HSIP10 416 

5.2W 12 

2.5W 9 4 
BA5412 • 2 () () 5-18 SIP-M12 421 

5.4W 12 3 

BA5413 • 2 5.4W 12 3 () 0 5-15 HSIP12 421 

BA546 • 1 330mW 6 8 f!i)J!ljt'ill:)M 2-9 SIP9 430 

RDHrn 13 



'iiiJi!'iil± [§]J!ll'iltmt 
:::i:.-1-a-11-

THD l±l:tJ*lif IJ ·:; "JJ[, 
A.:tJ l±l:tJ " ~ ff~ ii;; 1{;... l'ft i.,,;...y 'iii± IJ Y:r. 'J 1~·:117"-Y A:-Y RR (V) (mA) (%) /{ ·:; 7 7' /~·:; 77' (dB) ( µVrmsl ~=;... 

BA3812L 'E/ 7J[, 5 3.5-16 5.0 ±12 O.Q1 5 0 0 ZIP18 436 

BA3822LS A7v::t 5 3.5-14 7.0 ±11 0.1 10 SZIP24 441 

BA3823LS A7v::t 5 3.5-14 6.7 ±10 0.01 3 50 SZIP24 441 

BA3824LS A7v::t 5 3.5-14 7.0 ±il.5 0.1 10 SZIP24 441 

" ~ tf~ ii;; I {;... l'ft 'iiil!'iil± A.:tJ v-"Jl-1 ;...y 
fl ~ 1~·:;'7"-Y A:-Y RR (V) MIXAMP 17"-? 

BA3830S/F 'E/ 7J[, 6 4.5-8.0 0 0 pij;:iEfti*'.lE.Ell.~H171 Jl-9 .Ell SDIP18/SOP18 445 

BA3832F 'E/ 7J[, 6 4.5-8.0 0 0 
(}):::] ;...7;...-ij- tPil:ii! l., (~'9o 

SOP18 445 

"oliil!"oliB: • fill 
" ~ 31< ~ #,\ft 4il' ~ 1~·:117"-Y A:-Y RR (V) FM AM 

BA695 4.5-14 LED 3 liil~. -~llij; SIP9 453 

0)1JiRJtl:i7f\ 
v-"Jl-.)( -? 

BA685 6.5-14 LED 5 AM ~~iijl;t/{-~ff-, 1 f:'·y 1-0) F'.711'ilii~f 25mA iiJfmo DIP16 458 

" ~ 3!<7f\ #.\ft • fill §~ ~ ~ 1~·:;'7"-Y A:-Y RR 

BA6104 SIP9 461 
IJ=7' 

BA6125 ti1'°1''iltl±ittll!lfJ~ 3.5-16V tJl;;~ 'o SIP9 464 
~ ~mt7';... :1, 

BA6124 ~il'ill!Pili! SIP9 468 
5 /~-

LED'lli:mttflt• BA6137 jj\<fS LED 1'71 /,Ell SIP9 472 vu mt11: 
BA6144 :::i;...1ti..-- t- v/\\Mf-13-13dB l:lt.~'. SIP9 475 

BA6154 J>:.-:1'11 ;...11~~'0 SIP9 478 

BA684A LED 8 /~- IJ= J7 
2'fi0)¥-iJ1i~)Af7';....:1Pli\\o 2 A.:fJO)"J '5*!~'1JO)A, 

DIP16 481 :tJ v-"Jl-t1H::3!<7f\o' 

BA682A vu ¥-iBi~ffi 7';... :1 DIP18 485 
r---

Pli!o BA681A LED 'iltlAf(})*$ *t-HHi:tii:.t:::i;., DIP18 490 
12 I'·:; 1-/1~- 1~'7- LED t ~1 v 'J 

~'.iEfJ~<.'!.Qo 7;...-ij-"'{', LED BA683A 1-1'717'<.'! 0)#.\'IJ, illl:tJpij;rdJ 
DIP18 495 

r----
9o BA689 IJ=J> tiiJ~<.'!.Qo DIP18 500 

117 ~ ·y -7 liiJJmtl: J: 1 J 2ch ~~tfornllo 
BA6820F /{-/1::'-'J ti[,t~ DC,AC~)f-l:J:IJ 2'E- t:'~ff-tiiiJfj!l, R1N=3k0 SOP22 504 

12X2 ;j;-J[, I' vu -7-10dB :l:~O)l::'-'7*-11- Fllfflll:MllM!lm 
BA6822S #~.~.i-1-~<.t~ R1N=3000 SDIP22 504 

BA668A l::'-'7*-'" F 
fiffi[§]JlllPi!i!o -1-8d8 :l:<.'(})~·-'J;j;-J[, l'lll!fill1t 

DIP18 513 
FL 12 vu !o A.:fJ1 ;.,i:;-~;...AfJ~~~\o 

BA6146 /~- DC, AC iiliiA.:tJ1~~1:~<.tli5<.' ! .Q A.:tJ~mt7';.... :1Pili!o DIP16 517 

14 naNrn 



0 :g 3!<~ #.i.tt fill "" 
At 
~t Eli.m 1# ft /\·:;'T-V -":- ::;· 

BA6810S/F 12X2 
J\-ft::-'J 

;< - ?I ml\IU"1if.l<Fll!lilffii ~ o SDIP30/SOP28 
521 

*-Jv F 528 

BA6800A/ 
'l 1 :t-::. ·:; '7 ~~l1J1:J:i\'.t: J: DIP28/SDIP 535 

AS/AF -Ti-7-1--if 30/SOP28 542 
----- f) 2ch 3!<~1.filJli~0 ~!R.li: [, t.: DC, 1 'J Jv : 1/8 

BA6803S FL J\-ff:: . .°-'J vu -7-10dB ;l:l'O)l:::"-'7* 
AC 3!< ~ ': SDIP30 550 

----~ 16X2 *-Jv I'' -Jv l'flllli~fi~o J: f) 2 'E -
BA6805A 2. .i - f-flll/j~fi~o 1/2 *]7 I'' 3!< ~ tf"il)' -Ti-7-1--if 

DIP28 535 
//l*lit At 1 'J Jv : 1/4 

~t 

BA6806S -Ti-7-1--if 
SDIP30 542 1 'J 1v : 1/16 

0 :g ~iJ.~11 IElmtt CMRR 
THO t±l:IJ~'lii~l1 1# ft /\·:;'T-V -":-::; "" (V) (%) ( µVrms) 

BA3121/F/N 4-8 2 57 0.002 3.5 
CMRR tf:k. ~ < ~fr[tfjE:i;t:~~l' ~ 9o 

DIP8/SOP8/SIP8 557 
~Hitt::i /-T/-tt~:!i!:thJ'~ <-ct co 

e Hi-Fi ;;t-71 ;;t 

i!1iiifiitfEA. ·y I'' SW 

0 :g ~imt~EE 
"" (V) 

BA3126F/N 4.5-15 

fill At 
~t 1# ft 

~iJEE PB :A 1 ·:; f- 2fmt REC :A 1 ·:;f- 2@~1*!~o 

DC iJEE±65V, AC iJEE : 120Vp-p 
BA7755A 4-13 

~)lit(fiijmJ)l 1 / t~£EifiijmJ:$11 /0) 2 **1fO):J / f-i:l-Jv~ilH-l*lilo 

e CD 

1"71 J\ 

0 :g 
"" 

BA6290A 

BA6292 

BA6294 

BA6295FP 

BA6296FP 

BA6297AFP 

~iJJ"!!:EE fF~t~!I<: 
(V) (W) 

5-16 3.0 

5-16 3.0 

5-16 2.0 

7.5-18 1.7* 

6-9* 1.7* 

6-9 1.7* 

-tr F-711\lliH~ 5.SV ;< l'ifiili'FiiJijg 
*;/i;~fli¥0)fi1il'9 0 

0 "l!:iJJ"l!:EE 
"" 

:g 

t±l 1J t±ltJ 
ff~:rt 

lo =0.5A 

BTL 

4.2Vp-p 

ilkf* 
3.8Vp-p av 

8Q 
4.5Vp-p 

1'"71'7'7"// 

(V) 7-;t---JJ:A 71- F 71 :A"l 

IEl~lltt TSO 
.::::.1- ::t A( v~.i 

f-Yifil-T- 7"// v-?I 

2 0 0 

2 0 0 

2 0 0 

2 0 0 

4 0 0 0 0 

4 0 0 

-lj--;F ,------' 

f-7·:;~/''.i IEJ~ll SW 

/\·:;'T-::;· 

SOP14/SIP9 

SIP5 

ii ~ 
/\·:; 

'T-V 

/\·:;'T-V/\'7-
SIP-Ml 2 tf:k.'ef\,' 

/\ ·:; 'T- ::;'1\']-
SIP-M12 tf:k. '6 \, \ 

/\·:;'T-V/\'7-
HSIP10 tJ":k.'ef\,\ 

~Hi tttJ" '.Ji' t:i: \, 'o 
HSOP28 -fl - Fll~t::f,f).I 

~Hitt1l''.ll1J:\,'o HSOP28 

-TV:$1Jv-lf-;f-M 
lit HSOP28 

/\·:; 
1# ft 'T-::; 

BA6353S ±5 0 0 0 0 0 0 
CD -lf-;f-=*0)7" //, :A1 ·:; f-

SDIP42 
~:i:l'I*!~ 

RDHm 

r.:-::; 

565 

572 

r.:- ::;· 

575 

581 

586 

592 

598 

606 

-":-::; 

613 

15 



ti.t.tEE fl f!E '~") 
" ~ ~ :Iii: RR (V) 'T--:l 'i!i~IJ ':I /71 )(.,~ ~ .:i.- 1-flliE LPF 

1.S-6.0 
.:;'1I;....77;:,;t., "-·;; F ;t.~;....1(1'~i.t.1:ii'C~ 

BA355SK 
5.5-7.5 

*;....7;..../~~i*Ji&~t.: CD 0 0 0 :l*ffl ~. ON/OFF O:>-e.l QFP32 
/v-i'ffl0:>7":..-/ 

• -1?/ifl"/:1 

7-:1.:r./ t-'~lf:l 

" ~ 
'!iii'ili:EE 

gR (V) 

BA337 4.0-16.0 

BA3712 7.0-16.0 

i±tlJ'i!imt(mA) 

200 

20 

ll~Ullb1'rr?o 

~f.j F71' :1 J..:fJJ>:..-/ tim! iii ~ l*Jil l*Jil 

$1"1'v?t- 0 
ll11irl~UIH' I: iD*61' ~ 9 o 

$1"1'v?t- 0 0 

" ~ 
tim!~EE lfl:1J'iimt ;t. 'E IJ di!~ 'dl!r=J~lfl lfl:1J ~lt!J 1*il ~f.j 

RR (V) (mA) ~rai /fJf.,;t.j\i fi.I-·;;/ l§li! F71' :1 

BA335 4.5-14.5 

BA336 4.2-12.0 

BA33S 4.2-12.0 

BA3702 4.5-14.0 

BA3707 3.0-14.0 

BA370SF 2.0-5.0 

BA3714F O.S-4.5 

• ::J / "Cl-Jj, 

7-;1:\'-:\'--::J/ I-Cl-JI-

" ~ 
tiJ!i!tEE 

RR (V) 

BAS43/F 5 

e Cili!IC 

:fJ-;;(. 7 [.;;iJ" JfJtlllil! 

600 

150 

150 

120 

300 

100 

7 

~il!tEE UUti 

- 0 $1"1'v?t-

- PowTr~ 

- PowTr~ 

5 di! ~'.iE:iiJ ~'.iE:iiJ 0 PowTr~ 

- 0 $1"1'v?t-

- 0 $1"1'v?t-

- $1"1'v?t-

fl flli ~ :Iii: 

7-/7'·:1~0)~-:::i;.... 1-a-11- / ;....o 'Y? A.:IH'tlJftlJRJfl!i, 
7-"17"YUJOOi;:~,l!l::~Ml!fieH:t~ilo 

lfl:1J'!IEE(V) 

l~y'T--:l 

SIP9 

SIP9 

lf·;;'T--:l 

SIP9 

SIP9 

SIP9 

DIP16 

SIP9 

SOPS 

SOPS 

lt·;;Jr-;i 

DIP16/SOP16 

fi.:!l//{f~"l lfl:1JtEE 
" ~ BACK BACK h-t-Ee WlU~-T CE~T- lf·;;'T--:l RR (mA) 

UP(V) UP(V) A B c D E F 

BA3900 10-16 13.2 5.6 9.0 s.s s.s - - 2.7 0 0 0 SIP-'M12 

BA3902 10-16 13.2 5.0 9.0 S.5 S.5 - - 0.7 0 0 0 SIP-M12 

BA3904A 10-16 13.2 5.6 9.0 8.55 8.55 - - 0.7 0 0 0 SIP-M12 

BA3906 9.2-16 13.2 5.6 S.3 S.3 S.3 - - 0.7 0 0 0 SIP-M12 

16 RDNfn 

«--;/ 

622 

"1:.--;/ 

62S 

633 

«--;/ 

63S 

642 

642 

64S 

654 

660 

66S 

~-;i 

671 

«--;/ 

676 

6S1 

6S1 

6S1 



'il!:ilif.11l:EE ~HtJI t:l:l:t.J~EE(V) :A:$! /J\1 ~11l:EE -'f:-t'' ') iz ·y t-
~'1.:8 (V) (V) tll!lif P-:li! P-:Ji! i)]j!Ui;';Jil m-=t- H·y'T-"./' /'(- ';)' 

A B c D E F 

BA3920 6.5-22 16 15 5 - 5 s 5 0 0 0 SIP-M12 691 

BA3922 5.0-22 15 12 5 7.5 - 7.5 - 0 0 0 0 SIP-M12 699 

BA3924 5.0-22 12 9 5 7.5 - 7.5 - 0 0 0 0 SIP-M12 699 

BA3926 5.0-22 15 13.5 5.6 s - 12 - 0 0 0 0 SIP-M12 699 

BA392S 6.5-22 16 9 5 - 5 S.5 6.5 0 0 0 SIP-M12 691 

£:8 'lll:il§!'lll:EE R:iiHil~ ifi1Jfail1J:r.\'. ~mt.Ii tll!At H·y'r-"J /'(- ''j 
(V) (mW) ~t 

BA6220 
1400 

20 DIPS 711 
3.5-16 6-12V i'f.111!:-=t-:ti'J\j-

BA6240 (£t&~~) 40 DIPS 713 
1!l:mi.1:1:m 

BA6227 2.0-3.6 500 35 DIPS 715 

500 3V1il;f-jj' I\ j- DIPS 
BA6235/F 1.S-5.0 

350 
50 

SOPS 
717 

RDHm 17 



;I-~~~!Im/Dimensions (Unit: mm) 

SIP5 SIP? SIPS 

t 
JL 

0.3 

r 
--IL 

0.3 

19 5+0.< 

cio ~2.0~.Rl.O -0 I 1?•8+g1 CJ.O 

~11f~[ t~~· 2 J' 

. r . ~:. rJti:: JL, 

la:::!l a:::!l 0 

SIP9 SIP10 

2.8~~ t y .. , 
_jL 
0.3 

1.2±0.3 

HSIP10 HSIP-812 
26.5 

R1.8 T .. 4.7±0.2 

I 
2.3 2.0 

2.54 0.6 27.94±0.5 
0.4 

22.B6 

SIP-M12 
29,8 

24 
Rl.8 

P= 2.541 ___ _ 
.. I ] I ... -tikt 

27.94 

18 RDNrn 



DIPS 

9.3±0.3 

Rl.O ts---;~ 

LI~ 
~[~~;; .' 2,. i~ A~~, 
.; m , ~ T-
;!:I ....; I....; _:+01 
-: ~ 0 5+0 1 o. 3- . 

~ ~ -I 1-- I ·-· l 
M~ I 

7.62±0.3 8~ 

DIP16 

19.4±0.3 

Rl. 2 r;-15 14 13 12 l\ 10 91 

~]~ 
~i~P~Ji a~ ~ ; - 0.5;0.1 f -- _.\-c.J~OJ 

+1 I 
~ I i- 2.54±0.J I ~--- -- ----1 

17.78±0.3 8.8±0.6 

DIP20 

26.3±0.3 

Rl.2 ·120 19 18 17 16 15 14 13 12 11 i ·12::::::§] 
1 2 3 4 5 6 7 8 9 10 7.6±0.3 

M"' Ii ~eo .... ,;; ___Jt:l 
"'[t:J,~1tlA"' t1 '" I I '. ___l;:; I 
~ ~ - ; I ; o.5±0.1 o.i±0·' 

~ 1 1- 2
.
54

±2°2·.:6±0.3 I ~ B.8±0.6 

DIP28 

'''f : : : : : : : : : : : : 11~ 
""' <.O 1 14 

"'f~~t~--~f +1 ..,: ' --1 a: 
~_t_ ~ 0.5~0.1 

~ ---~ r- 2.54±0.3 1 

33.02±0.5 16.5±0.5 

DIP14 

19.4±0.3 

r,. 13 12 II 10 9 a I 

~~:::::o]J~ 
I 2 3 4 5 6 7 

: 0 N 

+I _L. l·o 
~ ~ ! :1 
~1~~0~5±0~ 

~ t i- 2.54±0.3 
,.., 15.24±0.3 .. 

r''±OJw 

~I 
~ _..\-o.J-t.O.I 

L -J 
8.8±0.6 

DIP18 

~'2 ~-! -to.J:t.O-' 

~ 
8.8±0.6 

DIP22 

26.3±0.3 

l22 21 20 19 18 17 16 15 14 13 121 

~ 2:::::::0Jl-2~ 
co 1 2 3 4 5 6 7 8 9 10 11 7.6±0.3 

,-~.t ----.-" I I L 
:::·:::1r~·'iiA-,:" 
+I I ~ +----- I ----'- ": 
gj c:i I 1 "' --0 :.,:t_O.\ c-:Lt'I_ ~ o.5±0. 1 · 

~ ____j L2.54±0.3 __J L~ ___ ____J 
25.4±0.3 8.8±0.6 

SDIP18 

19.4±0.3 

-~1.2 ~ · 10 I 

~]~ 
1 9 

f1iJ=E c; 

~I;r=~~i~..........--.1~0~ 
~ --11---1.778±0.3 .I 

p 
~±0.1 
l--j 

14.224±0.3 8.8±0.6 

RD Nm 19 



SDIP22 SDIP24 

SDIP30 SDIP32 

132 171 

([:~::::::::::~::i 
1 16 

l,J..lJ..IMJ..l,µ.J..lJ..lJ..lJJIMJ..lJ..l,J..l.;µ.)..lJ.JLJi f ~O ~ 
'" 0.3±0.1 

I 11.4+0.5 I 

SDIP42 SDIP-M24/SDIP-P24 

15.2 

~:::~::~~~ 
123456789101112 13.8±0.3 

20 RD Nm 



SOPS 

;;L__~ 
+I "L 
:::r~1 .. JL 

. -I 1-- . 
0 1.27±0.2 0.4±0.1 

SOP16 

SOP20 

i@:: :':':': ::1 
12345678910 

_, 
0 _.t __________ ~ 

~1 !.L~nnnnnnnd 
- I ~1-1 i.- JL 

1.27±0.2 0.4±0.1 

SOP24 

15.0±0.3 

5~-,, 18 17 16 15 14 13 

f(C] 
1 2 3 4 5 6 7 8 9 10 11 12 

SOP14 

-Cl__ 
~ $ l_~c:_tif';;;;:;;J4;:;:;;H;::;H;;::;;H;;::H;;;:ia 
__,,--~,-i 1--- JL 

1.27±0.2 0.4±0.1 

SOP18 

11.2±0.3 

18 17 16 15 14 13 12 " 10 

E{t:j 
I 2 3 4 5 6 7 8 9 

SOP22 

13.7±0.3 

11 

0-:L__~----~ 
!1 TtL6AnnnHHHHHH~ 
.-: ~·_J i- _J l-

o 1.27±0.2 0.4±0.1 

SOP28 

1 2 3 4 5 6 7 8 9 10 11 121314 

ooL~ -
or.; i\.-1 o . ++I 1i:-o.3Min ci 

1.27±0.2 0.4±0.1 

naNm 21 



SSOP-A16 

6.6±0.3 

~ ~~:::::) 
- 1234567 

SSOP-A24 

HSOP25 

22 

0 
Jl'n;:;;::;;;::;;;::;;;:;;;:;;::;;;:;i 

10.0±0.3 

SSOP-A20 

8.7±0.3 

lrt:J 
1 10 

HSbP24 

13.7±0.3 

24 13 

~~~ 
~ 

2.8Typ. 

~Ijtiinnonnn ~u !~=+~ 
~ 0..4±0.1 0.8±0.2 0.3Mm. 0 

HSOP28 

RDNIR 



ZIP9 

ZIP16 

SZIP24 

11,80±0.20 2.40±0.20 

-;,1 
i:;f;::;;;:;:;:rr:;;=r;:;:;==r!_Jj 

1.27 

&A?h#J 
2 4 6 8 

19.5±0.1 

- 1 Rl.0 

19.05±0.3 

~ 
2 4 6 8 10 12 14 16 

2.75 

0.3 

0.55 J 
2.75±0.25 

2.~25 

ZIP12 

16.80±0.20 

_____ l._27 .11.0.50±0.10 

~ 
2. 75 

2 4 6 8 10 12 

ZIP18 

R1 .0 

C1.0 

-11~0.55 
1-----------11 

21.59±0.3 

3 5 7 9 11 13 15 17 

~ 
2 4 6 8 10 12 14 16 18 

RDNm 23 



QFP32 

"'! 
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• Highly Versatile Standard ICs 

Since ROHM began developing ICs in 1970, the com
pany has continuously strived to keep ahead in the field 
of linear ICs, seeking ways to produce devices which 

excel in performance and quality. 
Although the line of ROHM standard ICs is based on a 

large number of types intended for use in audio and 
video applications, it includes among its more than 400 
types, devices for use in data processing equipment and 

those intended for use as drivers, thus expanding the 

range of ROHM customers to industrial users as well as 
consumer electronics manufacturers. And this line of 
standard products continues to be added to in an effort to 

cover the most often required features and functions. In 
ROHM's efforts to provide the most useful selection of 
standard devices, the following major goals. 

1) Improved end product marketability 

2) Reduced cost 
3) Enhanced performance 
4) Improved reliability 

The successful achievement of these goals has won for 
ROHM the position of a leader in the IC industry. 

• Ever-Advancing IC Technology 

The use of IC devices has spread from their original uses 
in electronic equipment to include applications in vir
tually every industry, bringing to these widely varying ap

plications a spark of innovation and advanced technology 
that touches every facet of our modern day life. And IC 
technology continues to be pursued in an accelerated 

quest for higher levels of integration - a quest that has 
brought us into the age of the LSI and VLSI device. 

In addition to the functional enhancement and cost re
duction to be expected when circuits previously imple
mented witl1 discrete components are fabricated using 

ICs, an added benefit is a greatly reduced equipment 
parts count and the resulting inherently high reliability of 

IC-implemented circuits. The use of microcomputer de
vices not only significantly enhances ability of electronic 
equipment to process data and perform control functions, 
but offers the long-awaited link between machines and 

electronics, thus opening up a new field for future explo

ration and development. 
When today's engineer sets about to implement an idea 

for a product, he naturally seeks to transform his ideas 
into a viable product in as cost-effective a manner as 

possible, striving for a low cost per function. The most 
effective means of achieving this goal is the use of ICs 
and it is natural for the engineer to strike upon this 

method first in the new product gestation period. Very 
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often, however, the innovative engineer will find that what 
he requires for his innovated product is an IC with func
tions not found in standardly available devices. 
The answer to this type of dilemma is available from 
ROHM in the form of highly versatile standard ICs in com
bination, when required, with custom ROHM-developed 
ICs developed and produced to meet severe product 
development schedules and incorporating just the func
tions and capabilities the creative designer demands for 
his new product. ROHM has placed emphasis on the 
creation of a development team capable of producing 
such special devices and the qualifications of the ROHM 
team can be judged from the long list of custom !Cs 
(more even than ROHM standard ICs) that have been 
developed and produced for ROHM customers around 

the world. 

e ROHM Custom ICs 

Traditionally,· IC manufacturers and finished product 
manufacturers worked independently to develop new 
devices and products without any form of cooperative 
effort. This type of closed development effort often re
sulted in a mismatch of device function and end product 
requirements. This problem is particularly prevalent 
when a finished product manufacturer is using custom 
I Cs for the first time. The ROHM answer to this problem 
was the establishment of a unique custom IC develop
ment system, the aim of which is to bring the custom IC 
development process closer to as many equipment man
ufacturers as possible. The result is a system which 
allows many users who would have previously found cus
tom IC development beyond their resources to avail 
themselves of the many advantages offered by specially 
designed devices. This system has been able to produce 
custom ICs for a large number of applications, including 
not only consumer products but communications, indus
trial, and optical equipment as well. Because of the na
ture of custom ICs as devices designed specifically to 
meet individual customer specifications, the confidenti
ality of the customers must be protected. This must ex
tend to cover device specifications and performance as 
well as, of course, customer names. What we have done 
by way of presentation of the ROHM track record of cus
tom IC development is to list some typical fields in which 
ROHM custom ICs have been used and to present some 
specific applications in block diagram form (listed on the 
following pages). An examination of this data will quickly 
reveal the ROHM custom IC development capability. 
If your new product could benefit from originality, com
pactness, lightness and added value, and you require a 
system which will protect the confidentiality of your de
velopment plans at every stage, look to ROHM for the 
custom IC solution to your new product design problems. 
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e The ROHM Custom IC Development System 

The ROHM custom IC development system was estab
lished to enable the heretofore difficult development of 
fully custom linear and digital/linear hybrid as a joint 

effort between the IC manufacturer and equipment man
ufacturer. The system is designed to ensure close coop

eration with the customer during every stage of develop
ment from IC planning through to the mass production 
phase. The goal of this cooperative effort is to ensure that 

the finally produced IC meets customer expectations 
with regard to performance while costs are minimized for 
even small quantities. Sufficient flexibility has been de

signed into the development system to allow ROHM to 
accommodate individual customer differences in custom 

IC development experience and development goals . 
(1) Close ROHM-Customer Cooperation 
To ensure th-3 timely development of IC meeting cus

tomer specifications, ROHM enters into a close coopera
tive effort with the end user of a custom IC. Information 
exchange is the keyword in this relationship, the sales 

engineer and the IC development engineer teaming up 
to discuss development problems with the customer en

gineer most closely related to the custom IC problem. 
This strict adherence to cooperative action results invari

ably in I Cs which stand out for their high performance. 

Of course, the information and know-how with regard to 
customer product planning gained during the develop

ment process is never released to third parties. 

(2) Custom Packages for Custom ICs 
In addition to dual and single in-line packages, ROHM 

custom ICs have already been produced standardly in 

flat packages and zig-zag pin arrangements and in 
Small Outline packages which allow mounting devices 
as chip components. This is a natural extension of the 
true definition of the word "custom," since to be really 

custom, packaging as well as device function and per
formance must be made to accommodate special cus
tomer requirements. This is the type of flexibility that 
ROHM built into its custom IC development system to 
ensure that ROHM custom ICs meet the challenges 

presented by today's innovative equipment designers. 
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ROHM ICs can be developed as fully custom or semi
custom devices. 
ROHM fully custom ICs, of cource, are characterized by 
the following features. 
e Device specifications are set to match precisely a 

particular customer requirement and are imple
mented using a unique set of masks. 
In contrast to fully custom ICs requiring an entire 
series of masks, semi-custom ICs enable the produc
tion of several types of devices from a single mask 
series. 

e While the ROHM custom IC development system can 
accommodate both fully custom and semi-custom de
vices, these devices. should be selected using the 
following considerations. 

1. Necessity for protecting the circuit design. 
2. Plans for mass production. 
3. Allowable development costs. 
4. Allowable development time. 
5. Possibility of defraying development costs over the 

mass production. 
6. Ability to concentrate the mass production run in a 

short period of time. 
The ROHM custom IC development system is designed 
to consider all these points, following the development 
program with close customer contact at every stage. 
The following flowcharts describe in simplified form, the 
interaction between the customer and ROHM and clearly 
show the designed-in flexibility of the ROHM develop
ment system. 
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system assignments 

** l 
D-Lt ~ 1JA7LIC!l11# 
7D77L 
ROHM semi-custom IC 

development program 

:/A 7- L •nt/:/ A 7- Ljj-?;lj 
System design/ 
system assignments 

-'------r-------'L - - - - - - - - -- - - - - - -_,_-----~-------' 

eI./:/.=.70)~~ £.IJ'~J_;h 

Tl 1 ~@lll?>IJ'. '"H±T~iiL 
Tl'~7A7-')111-T:!J<: 

I)lQJIJ~iJ' 

• 't-OJ;Jl,tli:IJ'G, 1--;(f)'f- ·:; 71: 
(!)1± ~-=-I:: IJ'i'iJli~iJ' 

1J 77LIC1t!Tt,1";-h1± 
Consultation with ROHM 
on custom IC development 

•Can the master wafers pro
duced by ROHM satisfy the 
engineers circuit requirements? 

rl •Can a single chip provide the 
r- ---,ur fi..mct1or.s required? 

Study this and other problems. 
;n.!ll IC c:•nt :tJ 77L1c1tn10-St:rtt 

H Design using ~ Consultation with ROHM 

.___ 
YES 

ll1!§UtOOJ/il11#'1lm 
Development planning/ 
development contract 

oiiiiIUnt/§llll>•nt 
Logic design/ 
circuit design 

1±lJU;JE: 
Determination of 

specifications 

general purpose IC s on custom IC development 

YES 

ll1l#•tOOJ/llMH!!*1 
Development planning/ 

development contract 

oiiiimnt1210ll 
Los1c design drawings 

-
YES 

:/~.:il---:/3/ 

Simulation 

YES 

'!\'JE:1Hhl:JE: 
Determination of 

temporary specifications 

~---.-~ -~ ----------------~-..--!---' 
* ** 
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!v 7 r ~ 'J i'O J: Uoiii;H!@JJ!i?>1'F 
i'ili: 7 := .:i T !v t.,: I:: '2c t I:: 1: L 

t:' oiiiiIUntl2lllll H' t: t:'"' 
19 

e '4it±Tl;t, _::_ 0Ji210ll1J''4it±OJ 
!ll:'@'9 ~·iii;I!!'t !vl:1";-¥JI. LT 
l 1 ~ IJ' '2c T I "/ 7 l 1 t: L 1 9 

• 7- "' ·:; 7 *"' l' f;Jt. t: t: to 1: o'f 
mwt~·f!J1t1u.~,'2cfitn 1 * 9 

•Logic design drawings based 
on the ROHM design manual, 
cell family, and logic circ1ut 1m
plementat1on manual are received. 

•A check 1s performed to deter
mine whether these drawing 
agree with the ROHM logic 
cells. 

•After this check 1s performed, 
a detailed verif1cat1on of operation 
1s performed. 

• @llll>•nttilJ' G giii;I!!' :/ ~ .:i v 
-:/ 3 /7--7' TA HH~ 
t.,: t '2c l 1 t: t:' ec , '4i t± T t :/ 
~iv-::; 3 ::.--- '2!1i-'J l~il°IJH~ 
1:~'ii\'(f)t.,:L 1 .::. t '2clig.r.L J' 
9, 

•Logic simulation date and test 
specif1cat1ons along with other 
information are obtained from 
the circuit design engineer and 
ROHM performs a simulation to 
determine 1f logical faults occur 
in the circuit. 

•:/3:.il..r"--/3/(7)*65f!:, .g
:'@'1:~9hl;!t§lil~'!\'JE:1H* 
'2c3i'hL19, .::.ni:l;l:Oiii;I!!' 
@JJ!i?>i2l(!)lilJ', '4it±IJ'~ii L 
Tl 11 9 DC~~·li1H*, 1' ",1 

7 - '>1HV.i: t IJ'13 J' n 1 9, 
•As a result of the sirmlat1on, 

1f no faults have been found, 
temporary specifications are 
exchanged. In add1t1on to logic 
diagrams, these include the DC 
characteristic specifications 
and package spernflcat1ons from 
ROHM 
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3-
:::; 
I 
0 
a: 

l 
~H-;IJ J: U'v-17 ".7 Hlt~t I-Device and layout design 

7:A:7fl'mt 
;Ii J: U".7 I/\-1JQI~!!I! 
F abricat1on of the the mask 
antf processing of the wafer 

lil1'F/H1J'I 
Prototype I assembly 

.-- -
'T :A r (;RIJ'.<E) ~ 
Test 

'-
YES 

HfiHi-lt :--- 7'1vllHl:l 
Samples are provided 

i'I' fiffi 

Evaluation 

iiUHT <; -&l-:h it 

Final meeting 

:li Ht 

Mass Production 

** 
I 

r-
1~:7-:---v-17".7 Hnt •7tmlU:1~:7-:---v-17".7 r 
Pattern layout design f:.¥:\,'-C, ~ii!i!t:...-:::: .:i V-';/ 

3 :---'>-rrL', i!ifilll'fr•9~t£tt 

l 
1:·1~:7-/v-17".7 H:J:.Q 
·~!!l!"-Ol~'ill'>-•'l'fiHi I,* 9 0 

•A logic simulation 1s performed 

,-- - on the completed pattern layout 
as well, with evaluation per-

NO ::.-::::.:i.V-'/::i/ I--- formed of the affects of delay 
~ 

Simulation t-- times and pattern layout 

.__ -
rES •io1±~t:l;l:7:>. r 7-'1, AC 

~~·1'11H!L "1-'fm".ill'lliltt t'fJ' 
%Ud9o 

:$:1±~;;1!:'.<E •Test data, AC characteristics, 
Finalization of and pin arrangement are added 
specifications to the specifications. 

I 
7 1v ~ ~c.fJRtJ~O)" ::z :7 'l\l11'F 
<!'; J: U'".J I/\-jJQil:!J,!!j! 

r-1 
Mask fabrication from the 
alumina conductor phase and 
afterwards and wafer pro-
cess1ng 

1 
lili'F/HlJ'I 
Prototype/ assembly 

I .-- -
NO 'T :A r (;RIJ'.<E) 
~ 

Test 

'-

TES l 
Hiiffi-lt/7'JV!Jtt±l iiHHT <; -&l- :hit 
Samples are provided 

Final meeting 

I l 
H 1iHi !---' :I!: £ 

Evaluation Mass Production 
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~if1i~iE tf~fittt: "?\, '-C / Integrated Circuit Quality Assurance 
and Reliability 

f:hn:htU;J:, -::Jt:J.(::.,"'.,~f~-(:9Qo l'!J'IJQl!ll!ttf 

&i0 7 t t, !~Viffi~=Hl;!J(J)0J1}"-1'i<mc!J'-::J:k~i::f:!US 

l, :il:ft(J)Jlt:!Ji-l<iJJ::.(::~~9Q;::.(:fE18(]t9QoJ ;:_ti. 

W~tl(J)~·El~T9oB~. ¥•~-~(J)~ffl•HW$ 

tf f J , .ti G ~ Q tin i:: s l' Z i (J)fi~g tJ'+-st~Hf T ~ Q t::. 

llb(J)m~!Jfi~gs(]f\i'.i~t t-::i z ~ z s 1J ;1:9 0 lt::.tJ'-::i z, 
¥•f;t;:M.,~ i:: (;J: •tt~g T .ti Q ;::. t t;J: t -S 0;,, (J);::. t •f§B 

fi"-(J)~;.t(t.:k ~ < 1d.-::> (l'19 0 

¥•f;t;:M~(J):ijj;iJ, f§B•li tHD!i~~lltiHf 1m·~M~~~(J)v /J' 

;,,i::~~*;J:~;J:9(J)T, ;::.nG(J)~ilt$(~~-) fT 

~Q=e:w•mBttfmQ=ti::IJ~;J:9o 

t!J!l~M.llJH'l:~li iil\#Ai.l~f\1111\ ffUUll.~.'HSHI\ 
Initial failure stage Randam failure stage Wear-out failure stage 

-:: 
(m~ 1) (m>1)~-

-::;; 

" iii 
'" 

(N) 
~ 

iii 
'::-, 

14 
!~ 
$'! 

,lr con st. 
(S) 

ll<!ra9 (time): t 

?Dli~~•t;J:, M&I;f:£J::.(J)r~imi::~~9 Q t(J)tf§- <, = 

n G (;J: .ti Q aifrai !J'.*Ii&J 9 Q t ~:<E:1t 1., ;i: 9 o 1., /J' t., = n f 
i'IJ:ij};(:: t±lffl l t::.ftT~J.E1t cO' it Q (J) l' (;J:mt~-Z:·(J)t "'J I- 'J 

v-AW§,~9Q(J)~~~T9. i.,~W-::iZM&IaT(J) 

~~-~. IaW~Wm~T.tiQ=t~•-J;J:Tt.ti~i 

it;,, tJ'", "' G i::~{l(J)7 ,~· ·:; =¥.:.-·'.if fie 'tDJt~~- v-""JL

f tT"' it~tt~Tt±lM9~=tw:kWl'9o 
-~~-~f(J)M~(J)nfi~~(::~-::iZ*;J:ij;J:9(J)T, 

flB~tt~gi::#<mt t -::i t::.~nH 9 Q = t, 9 IJ n-s+-sr 
71v-~1:.-~"'n~~~tt(J).tiQnfitfi7=ti::~ 

fJ1m~~•v-"·1i..t Tif~ = ttfT ~ * 9" 

i;:: T, ~tlT (j:~· §8(] i:: i -::i "l, §, < (J) IC{l!"ffl~(J) 
Jl::ijj;i:: t::. -::i t::.M~-j < fJ c" sog:t~i:: ;::")fli!j.~v t::.t.: it Q ~ 7 

~:1Jfmtl."ll'*9o 

• 81.W1*WHM1J 
(1)~ll:~HBr~ 

lBrnlHll:~t(;J:, @~~~ll:~t¥it!i::1.ihZfil';l:9tf, f(J)~, 

~ll:~t. M&, ~£ttfilir, Qc, QAflm11,.1~!!!A(]i:~lf'iilli 1.,, 

il*l.,~:ij];iJi::(J)h~~1.,;1:9.nfia~T~il*i::1J 

Quality First-the underlying corporate goal of ROHM 
throughout the years in producing I Cs. It has guided us in 

consistently being able to mass produce high-quality ICs 
for both our domestic and international customers. Re
cent years have seen the use of semiconductors spread 
into virtually every field imaginable, playing a major func

tional role in a myriad of products. This increased usage 
has brought about a natural demand for devices of both 

high performance and high reliability. 
Since the failure rate for semiconductor devices is basi
cally determined by the initial failure rate and the wear

out failure rate, lowering these failure rate levels is an 
effective method of increasing overall device reliability. 
Many initial failures are characterized as being caused in 

the production process, and tend to stabilize as time 

elapses. Waiting for until these initial failure-prone de
vices are in customer hands before they stabilize, how

ever.would result in a fatal number of justified customer 
complaints of poor reliability. For this reason, various 
types of debugging are performed to discover these fail
ures before products are shipped, and thus lower the 

failure rate of the devices at the customer location. 
Random failures, on the other hand, are an inherent func

tion of product design-in quality and can be tolerated if 
sufficient margin is allowed. This manifests itself in the 

necessity to derate and to provide redundancy in design 

of products to reduce the effect of random failures on 

equipment failure rates. 
The ROHM program of quality assurance is designed, 
then, to stand in the place of the user desiring high
reliability devices and allow the design process to pro

vide the required reliability. 

• ROHM Quality Assurance Activities 

(1) Design 
While all design efforts are guided basically by the 
required design standards and goals, the ROHM de

sign philosophy has been enhanced by careful moni
toring by QC and QA departments in an effort to pro
vide a complete evaluation products, thus allowing 
only those products destined to be high in reliability to 

be developed. Products not deemed viable from a 
reliability or quality standpoint or those that failed in 

the prototype stage are partially or fully redesigned to 

meet ROHM's strict standards. 
Prototypes are evaluated for characteristics and reli
ability to determine the required quality and produc

tion capabilities. 
(2) Manufacturing 

All of ROH M's manufacturing activities are guided by 
carefully developed procedures-procedures de
signed to ensure that designed-in product reliability 
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is preserved in the manufacturing of products of sta

ble, high quality. 
To ensure stable quality, a strict system of quality 
control and assurance has been instituted in addition 

to careful control over manufacturing facilities. These 

strict controls team up with carefully controlled tem
perature and humidity in an ultra-clean manufacturing 

environment, providing ample demonstration of the 
long-term ROHM commitment to reliability. 
This commitment manifests itself in the clean-rooms 
ROHM uses for the manufacturing process and in the 

dust-free suits ROHM manufacturing employees 
wear-all precautions ROHM takes to minimize the 
chance that accidents in the manufacturing process 

will effect quality of finished devices. 

(3) Inspection 
With recent demands for devices with failure rates as 

low as several ppm, in addition to the obvious need 
for testing of all devices, devices must now be de
bugged and screened in-house using voltage, cur

rent, and temperature changes to detect instabilities 

in devices before they leave ROHM. This debugging 
process not only prevents devices doomed to failure 
from reaching customers, but provides an important 
contribution to efforts aimed at improving inherent re

liability. 

(4) Quality Assurance 
The quality assurance teams at ROHM are charged 
with the responsibility of performing reliability testing 
on prototype and trial mass-production devices to ev
aluate whether or not they satisfy the applicable qual

ity requirements, in addition to their other responsibil
ity of evaluating both circuit designs and the capabil

ity of the ROHM manufacturing processes. 
In addition, the quality assurance program at ROHM 
periodically performs samplings from the entire 

range of products to evaluate reliability and gain a 
grasp of the true capabilities of the ROHM manufac

turing facilities. These addition functions are a signifi
cant aid in maintaining and improving ROHM reliabil

ity and quality. 
(5) Information-the Key to Overall Quality and 

Reliability Control 
At ROHM, control of the processes affecting quality 

and reliability is implemented on the basis of data 
collected on with regard to the many processes in
volved. This form of statistical control is designed to 

allow tracking of the entire history of a product by 
keying off the lot number of a particular device. 
Should some trouble occur, lot tracking can be used 

to pinpoint the cause and provide the necessary infor
mation for quick corrective and preventative action. 

As this system is setup to enable both feedback from 
investigation results and customer input to affect the 
quality determining processes, we warmly welcome 
customer suggestions in our continuous quest for im

proved quality and reliability. 
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/Integrated Circuit Quality Assurance Program and Failure Criterion Standards 

Test item 

9Hl!!i°)i< VIS 
Outer appearance and 

dimensions VIS 

ilii;J:IJiHiVIB 
Vibration 

l\!;l't\'.Mi FALL 
Fall test 

Test conditions 

9Hl~i"it<.:& v<'~~n t:>'m~V"l,::A.-., -c\,' 0 z::. c. 
Outer dimensions and markings must meet specifica

tions. 

tH!J~ilf;J!: 10-55Hz 
:i:fm~ 1.5mm 
~51Pi¥rai 1 7t 
x. v. z.ai:nl<il% 2 a;¥r.i. flljt 6 a;¥r.i 
Vibration frequency= 10 - 55Hz 
Peak-to-peak amplitude 1.5mm 
Sweep time=1 min 
2 hours each in X, Y, and Z directions for a total of 6 

hours 

~ ~ 1mt:>'01:>' x l'MO)*t&J:,::10191§~Ji!;T~1! 0 
The device is dropped from a height of 1 meter onto a 

maple board 10 times. 

Test method 

MIL-STD-883 
Method 2009 

Criterion 

1Hil\1H::llt 7 
~JMrn.* ':: J: 0 
Published specifications 
(limited sampling is 

performed.) 
---- -- ---------

MIL-STD-202 
Method 201A 

~ 1 .Xl;t 2 C~-::5 < 
Based on Table 1 or 2 

--------------
~ 1 )((;t 2 C~-::5< 
Based on Table 1 or 2 

----------j-----------------------------1 --------- -----+------- -----------
I\/ :$1"ififtf..l\tt ES 
Resistance 

to soldering heat 

2600C± 5 'CO)!\/ :$1"ttilV"J(.=10± 1 f'.l>rai ') - f"l~O).A t- "!I~ MIL-STD-202 ~ 1 )((j 2 (::J,:-::5 < 
::l:T~ilt'0. 2,::::.77 .. ; ~H·;1'7-;/(::-::J\,'"l(;t, 260± Method210 BasedonTable1 or2 
5'CO)l\/:$1"ttile"l"-10± 1 f'J>r.i. Yili:T-{f:flflllHfHlB7l'::l:T 
~)Ji'9 .Q 
Immersion up to the stopper for 10±1 s in a solder bath 

at a temperature of 260± 5 ·c. 
----------+-------------------------- ------t----------r---------------------
l\/:$1"i;J-(t1;¥tt SOLDA 
Sold erab ility 

Yili:T-1!1J(fl9iJi BEND 
Terminal strength 

235± 5 'CO)l\/9tt!iV"J(;: 3 ± 1f'.l>~ilt'0. I\/ :'i(Hi<& MIL-STD-202 
I\/ :$1", 7 7 ·;1 7 .A (j 7%Q ;//;I. ';J / - Jv)§l~itffl Conforms to 
Immersion for 3±1 s into a solder bath at a temperature Method 208 

of 235± 5 ·c. Eutectic solder is used and a 7% rosin 
methanol solution is used as the flux. 

T~c~U~ (;: -C 2 191 ~bl§ 
The bending test illustrated 

is performed 2 times. 2 ' '._ "- ', ,,' 1 
' , ''R~' 

MIL-STD-202 
Method 211 
Condition B 

95%);)_.l:I \ / 9 (;:.IQ h 0 Z::. 

c. 
95% or greater solder 

coverage 

-----------

~1 3((j2(;:J,:-:5< 
Based on Table 1 or 2 

----------+------------------------------t---------------f----------

i!IF!ilUi MR M~!!J!j!(;t~bl§ttt'10-lt 17 W~bl§ MIL-STD-883 ~ 1 )((j 2 (;:J,:-::5 < 
Moisture resistance 1 O cycles are performed without pre-processing. Method 1004 Based on Table 1 or 2 
------------+------------------------+--------·----+-·----------~----

i.!li/i-lt 1 7 Jv TCY 
Temperature cycling 

AA1fi¥ HS 
Thermal shock 

mii.!liJ'ill:il' ST (125) 
High-temperature 

storage 

Steady state life 

%i.!li/iP;¥r.iu1t~tO)r.i~ (30',l'/10',l'/30',l') T100-lt17Jv MIL-STD-883 
~bl§ Method 1010 
100 cycles at each temperature in the prescribed 

intervals (30min/1 Omin/30min) 
Condition B 

%£/iif'l~r.iH~'.lEO)r.i~ (5',l'/10f'j)/5',l') T15-!f 17 )v~ MIL-STD-883 
bl§ Method 1011 
15 cycles at each liquid temperature in the 

prescribed intervals (5min/10s/5min) 

Ta=125± 3 ·c '= -c 1 ooo Pi¥r.itill:il' 
1 000 hours storage at Ta=125± 3 ·c 

Continuous powered operation at Ta=25± 5 ·c 

Condition B 

MIL-STD-883 
Method 1008 
Condition B 

MIL-STD-883 
Method 1005 

~1 3((j2(::J,:-:5< 
Based on Table 1 or 2 

~ 1 )((j 2 (;:J,:-::5 < 
Based on Table 1 or 2 

~ 1 )((j 2 (;:J,:-::5 < 
Based on Table 1 or 2 

~1 3((j2(::J,:-:5< 
Based on Table 1 or 2 

---------1-------------------------+-----------l---------------~--

mi£mii~J'il(jl' MST 
High-temperature, 

high-humidity 
storage 

:1v·;1 :/-r • '7 ·;11J PCT 
Pressure cooker test 
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Ta=65± 3 ·c, RH=90~95%~iltl~'= -c 1 oooa;¥r.itill:il' 
1 000 hours storage at Ta=65± 3 'C, RH=90-95% 

Ta= 119± 2 ·c. 2~EE (;: -C 100Pi¥floi1ill:il' 
100 hours storage at 2atm with Ta= 119± 2 ·c 

RDNIR 

~ 1 )((j 2 (;:J,:-::5 < 
Based on Table 1 or 2 

~ 1 X(.i 2 (::J,:-::5< 
Based on Table 1 or 2 
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LX0.9 UX1.1 

- UX10 

- UX1.1 

- UX1.1 
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~RJtJi:<j;;t: J: .Q 
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A 

Table 1 Linear IC Failure Criterion Standards 

Failure criterion 

Test item Lower Upper Unit 

limit limit 

L-3 u+3 Voltage gain 
-----+------+--

Electrical 
character
istics 

Rated output 

Supply current 

Output noise 
voltage 

Total harmonic 
distortion 

Input resistance 

LX0.8 

UX1.2 

UX1.5 

UX1.5 

LX0.8 j_~X1.2 
--------'-----
Appearance 

Appearance Marking 
and others <-----

Lead corrosion 

Note U : Initial rating upper limit 
L : Initial rating lower limit 

Limited sampling 

Limited sampling 

Limited sampling 

Table 2 Digital IC Failure Criterion Standards 

Test item 

Output voltage 

Output leakage 
Electrical current 

character- 1-----

istics lnpu current 

Output currento 
voltage 

Appearance 

Appearance 
Marking 

and others 
Lead corrosion 

Note U : Initial rating upper limit 
L : Initial rating lower limit 

Failure criterion 

Lower Upper 
limit limit 

LX0.9 UX1.1 

- UX10 

- UX1.1 

- UX1.1 

Limited sampling 

Limited sampling 

Limited sampling 

dB 

w 

A 

v 

% 

Q 

Unit 

v 

A 

A 

A 
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:ii:7'~*&': ·:n, '-r /Notes on Absolute Maximum Ratings 

• •*~~O)!JZ·~ti 
-*•~£0)flljgO)~"f. AAlilll~Hn.tl t.,, ~fil. f~~tt 

~f*filT .Q f;::_ IJ)!: Ii~\/)>~ .Q:l',i.g.1:s~ \-"(:ti* f;::~ni¥t;:: IJ 

t =Eifi*:li::l&1~~~~ t.i:~'J:? ~=-t .QIQ·~tfili> IJ * T 0 

(1 )~iliiiiiEE (Vee Max.) 

~°'~EE~W"F~ili>n~ ~~~~t.,-r:ti~mui!i>ij:J: 

it /i,o 

(2)~iliiiii)Jif (Ice Max.) 

~°'~~~wr~ili>n~ ~~~~t.,-r:ti~mui!i>ij:J: 

it /i,o 

(3l~*ilUf~t.J (Pd Max.) 

IC~ AAli!llillJ• S '<t'.Q f;:: /ii) 1: Ii, ICO)Tj Max. (~~~.g.gs 

)iiJt:) l-:l"F~Jbf'F ~it .QiQ·~IJf iii> IJ * T 0 

PdMax. Ii, Jbf'F)ii/JUU!I (Ta) tniAA*liO)ff~t\:, *~ ~ 

1: J:? -r~ '6~,6~bT ~ t IJf~ ~:!:To 

Pd= P- Po 

Po Po Tl (~$)= - = --
p Pd+ Po 

p ...... iiiliii IJ> s O)f#~ii t.J 
P o· .. ICIJ• S ~f.j!:f;!:!:~T .Q t:l:lt.J~t.J 

,, 
Cl 

z 
0 

~ 
Cl 
U5 
CJ) 

o 
a: 
w 

~ 

0 

AMBIENT TEMPERATURE 

Fig.1 

Po, Tl ~~)j: [.,-"(Pd Max. ~3.1(/il)i! ·:;I- t l.,-"(~>J(~ 

n.Qlij:~iM'F)!lJi (Ta Max.)tPd Max. IJ• SM~.g.gjl)M,Jt: 

tfTj Max.~~~ t.I: ~' J:? t.l:AAt!.Hi'i ~:ti "'?DXAA*liO)imfl 

~ Fig.1 IJ•S;J(IJ)"t<t.:~~'o 

:!: f;::~iltni¥1: -=f:tt!~ ~ t.1: IJ•? fdt',lj!;'IJflC!:~~T .Q ~ 

t tfili> IJ *TO)~' nxAA*liO)*~ ~ li~re~ :ti? -r~ilt 

• The Necessity for Maximum Ratings 

Maximum ratings are those values established which, if 

exceeded even momentarily, may result in functional de
terioration, thermal damage and operational limitations in 
addition to shortened life and limited reliability. 
(1) Maximum Supply Voltage (Vee) 

As long as the supply voltage is kept below this level, 

continuous application of the supply voltage is pos
sible without problems. 

(2) Maximum Supply Current (lccl 

As long as the supply current is kept below this level, 

continuous operation at this current is possible with
out problems. 

(3) Maximum Power Dissipation (Pd) 
To prevent thermal destruction of an IC, it is neces

sary to maintain the junction temperature, T j, below 

the rated maximum. The maximum power dissipation 
may be expressed in many forms as a function of 

ambient temperature, Ta, heatsink shape and heat
sink size. 

Pd= P-P0 

n ( ff" . ) Po Po ., e 1c1ency = - = ---
P Pd+P0 

P: Power from the device power supply 
P0 : Power supplied by the IC to the load 

The surface area of a heatsink with the thermal resis

tance such that the junction temperature, T j, does not 
exceed the allowed maximum may be determined from 

Fig. 1 using the ambient temperature value and the pow
er dissipation required by the equipment within the de
vice is to be used. A heatsink with sufficient margin 

should be used to accommodate even those sets of 
operating conditions not foressen at the time of equip
ment design. 

When the Pd-Ta curves of Fig. 1 are available, they 
should be used for design rather than the maximum value 

of Pd alone. It should be noted, however, that these 
curves merely indicate what region the device may be 

operated without destruction or damage. They do not 
offer a guarantee of IC functioning. This includes such 

characteristics as voltage gain, distortion, and amplitude 
detection. When an IC is operated at its maximum value 

of power dissipation at Ta, it is normal for the IC pellet 
temperature to reach the maximum rated storage tem

perature (Tstg). Under continuous operation at the maxi
mum junction temperature, for most device types, the 
failure rate drops approximately 1 % every 1000 hours. 
(4) Operating Temperature Range (Topr) 

While even for operation within this range at Ta=25°C 

electrical characteristics cannot be quaranteed, 
basic circuit function is guarangeed. If some ques-
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[., l < f!_ 6 l 1 0 

Pct-Taflll*o~Fig.1 tf~c~ 6 ti. l" l' .Q ~-;5- 'j:, 

Pct Max.1il!J:: I) t Pct-Taflll*o~ Hfjt l., -C < tC. 6 l 'o 

Pct-Taflll*"~ 'j: ICO):}Flilf~0)1:~~iE 1' .ti I) @rnl\.tjgO){~~iE ~ 

~9t0)1'U.ti~itt~o9~b~, •a~m. ~-~ 

t' 0)1;lttX. 'j: ttl~~)Bl ~ t' 0) .ti < 11' t IC t.flHi~ [., ~ 
l' C::l' ?1¥~iE~9 ~ t(J)Z.·9 o IC~Ta':: -CPct Max.HP 

tmt.,t.::~-;5-. ICO).IXv"J 1-i.ffi\lt';J:~JfflTstg Max.,::~.Q 

J:: J ':: ~ "") l l I* 9 o 

Tj Max. O)~Jdt.&1';1*'1Cl!M'F 6 -tU.::~-;5-, *-=f-O)•UH::s 

l' -C;l;Jl:llt• ';t 1.oooai¥rai~ t.:: 111%J-:.rn::~11*9 o 

(4)1!M'Fi.ffi\lt•lm (Topr) 

=O)•lm~l'UTu=~tl'O)R•~~~ttU~fill'~!. 

tt~#, -~O)@a•nu~filt.,19o~~~it•lm~1' 

0)@~11•11~0)1¥~iEO)f!lit,::-::il 1 nHQi~,suf.ti 11 * t.,t.:: 
G, ~tttt•m~. ~•tt•m~~Mt""J-r~ffi~<~6 

(5)1¥:ffi.ffi\Ji~'B!m (Tstg) 

= O)).ffi\Jii'B!m~ 1' IC~ f¥"g [.,-Cl 1 ~ ~]l IJ 1;ftt•li~~ c_· 0) 

~ft(j:.tJ IJ 1 tt ~ 0 [., /J' [., =O)·!m~l'&l ""J T t~~~).ffi\ 

Ji~ft 'j: IC0)1;f•ti•IJ~O)~ft ':: -::i ~ t>' I) 19 0) (', 1;f ':: 

)i;\f, [., l < f~ 6 l 1o 

lions arise as to circuit functioning within this range, 
ROHM would appreciate a consultation before you 
design-in a particular device. 

(5) Storage Temperature Range (Tstg) 
Storage of the IC within this temperature range will 
not result in deterioration of IC performance and func
tioning. However, even within this range, care should 
be taken with regard to sudden_ changes in tempera
ture, as this type of stress can lead to deterioration of 
IC performance. 
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f:f».Ll:.(]))i:il/ Precautions for Use 

• 1¥'lf • llll•O)~· 
(1) IC1¥'if Pil tHlli-=fO)ftt1tf.d:'. O)ll1.iJ.l:.O) t.: Ill), t.i: {> ,-;: < ~ 

~t.::ifi:1,'~tllt.,t.:~:P.1Tl.::1¥~ vr < tC. ~"'o Yt.i: < t t:.x 
O)~d*ti.t:l'<f'IJ < tU51.'o 

~Jt···75%].) .. .rf 

~lt···o-+3o·c 

(2) IC1¥~gn ti, ~~~ f ;)ll;tf 1.:: < 1,' =b ([) 1.:: t., l" < tC. ~ 

(3) IC1¥~•t.::, *32..ti~~ttifli*Z:'~ 6 ~ t.i:l.'J:? t.::}:t 
~ l.,l" ( ff.~\,\o '* f.:, ~~f.j:jj,A~~~([)~'f.j:\,qj;~"(:' 

1¥~1.,l"( ff.~\,\o 

~~~-~~~~tt~-.AX~7~~=7~&Z:'~Ct.i: 

c([)1J$fffl1.'T< tC.~"'o ;m;~1.,~91,'gntHHtl"< 

ff. ~\,\o 

(5)~~Pill.::t;t,PC£t& (""7/ 1-)ti([)=b([)) r .. it.::*f!!jii~ 
fAtl.~ij, ~;....7;....~~([)~~-~f~9a~~tt{JJ: 

? 1.:: l., l < tc. ~ \, \ 0 

(6) ~~•t.:: Ii, t.i: {> ,-;: < ~fi£9~.FliH1.J~lti• f ICt.::4 3t t.i: 
\,\"(:'( f~'~\,\o 

• l&fttt•([)j:i~ 

0l~~J:?l"~. @~m-L, ~~T([)~{>~*W~ij 

'*9t.f, ;:tt.f7' 1J / t-£t&LZ:'!fltl1;!:!,C: l.,l"1fffl9{>;: 

t tHHtl" < tC.~l.'o lflflgc t.,-C1fffl l.,f.:~*• ~~T 

"°(:'~? l B~~f.j: c([) I- 7 :iJL-f~ [.; {)~*t.f~ IJ '*9 0 

~~-~~ffiij~~l"-ffl9{>~*· *([);:t~~~ 

l.,T < tC. ~"'oaAA71 ;....f;j"~~;'J~l!iffllC([)~*• 71 

/(f)tJTIJ ~lflli¥, 1h971 /([)"'f:-JL- HllJf~'.it l.,"'f;-JL-

1'' C:~T c([)~1ftt0)?.;1t:ill1.i <"li:At f t., l" < tC. ~ 1. 'o ~ 
T~([)fJT IJ ~tfP\l'b l<iJ.fit.::i!!CJi: f l., l ( ff.~\, ' 0 fi IJ ~If 

~lt:lfgQJlO)~*· 21s:'f*tJ• 63mmJ..:!Li¥tL t.:'IOO:P.IT I ~If 
{> J:? t.:: l.,, gQJtJ:..lL~lft.i:I.'\.' < tC. ~ l.' 0 t.i:.t:>, DIP(7 

.:i. 7JH' /71 /H·y ~-;)) ti~TDDII l.,f.i:l.'Z:' < tC. 

~l.'o 

(3) 71 /([)tl.JltJi, ~Jf~}ltfl~·y ~-;/O)~m. 1JDiffi 

? tAAt!.UfU.f~:;I;: L, t.: IJ, .A 1- v .A tJftJ•fJ>IJ, l&~([)~~ 

~~C;f.j:IJ*9o 

(4JaAA71/lilCr.::v·y 1-([)GND, C:!<il~ttt.::t.i:?l"I.' 

~t.:111), aAA71/ti@~([)GND, t.::.t:>t91J', ~IJ•l., 

l ( ff.'~l.'o 

aAA71/f~~1.,-r•m1.,~~*· aAA71/~~~w 

e Storing and Transporting ICs 

(1) To prevent lead oxidation when ICs are stored, stor
age should be done as close to room temperature as 
possible, and in a dry location. At the minimum, the 
following conditions should be satisfied. 

Humidity : 75% or less 
Temperature : 0-30'C 

(2) The ICs should be stored in containers that are not 
easily subjected to the effects of static electricity. 

(3) Care should be taken when storing ICs that they are 
not subjected to water or conductive liquids. In addi
tion, the storage location should be free of dust and 

harmful gases. 
(4) When transporting ICs, they should be placed in a 

conductive case or wrapped in aluminum foil. Avoid 
containers which could pick up static charges. 

(5) When transporting ICs already mounted onto PC 
boards, place an insulating layer of material between 
PC boards and be sure to discharge capacitors on the 

boards. 
(6) When transporting ICs, they should not be subjected 

to mechanical vibration or shock. 

e Mounting ICs 

(1) While the equivalent circuits of some ICs indicate 
that some pins have been left open or internally un
connected, the user should avoid using such leads 
as PC board wiring tie-points. Even if the pin is not 
internally used, such use as a tie-point can result in 
trouble such as oscillations. 

(2) When bending the leads of ICs, the following pre
cautions should be observed. 
1) For power amplifier type I Cs with heatsinks, 

when the fin is to be bent, the mold side of the fin 
should be held to prevent disturbance of the 
lead-package sealing. 

2) The same precaution applies to bending the 
leads of an IC . 

3) When bending to a go0 angle is done, the bend 
point should be made at least 3mm from the body 
of the IC, and care should be taken not to bend 
the lead more than go0 

4) Leads of DIP packages should not be formed or 

bent. 
(3) Cutting or forming the fin and forming or otherwise 

processing the package will .result in an increase in 
thermal resistance, the application of stress and 
could possibly cause device failure. 

(4) Because the heat radiating fin is at the same poten-
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~P1.JO ~ :11. .QC: 1Ctili!1l~ ~ :11. ;!: 9 a 

(5) DY:AA 7 1 /0)**'1i"'t t-- Jv? t;t, 4~ 8 kg cmti~@\.'9 a 

(6) DY:AA 71 /O)J&ftLHH:, ~ 1J :::i;... ·:l 1J .A f .:.'f~ffl ~ 

:11..Q~~~. •MAAatttt~~tt.Q~~. ~-~~~:::i 

/ ? I) A f ~:itJ (., l ( fC. ~ l \ o 

~ 1; :::i;... ?' 1; .A O)Ji.ll~L: J:-") -r ,;1:-t O):;t 1' Jv H.J1~:X 1., -Cf~ 

*!!tt f )! < 9 .Q;: (: tfili> I) ;!: 9<7) \.'~:lf:t: tH;H:51~ [, T 

( fC. ~ l 'a 
(7) 7' IJ / HM.&,:IC f Jll(f;fLt .Qll~H: ';l:IC<7)1J["Rj Uf!!XJ';:: 
;!: '5 ti~ 1J l \ \.' < tC. ~ l \ 0 

SIP(~/?';[,-( /71' /f''l.·:;'T-".)), ZIP ("./'?if?1' / 

71' //'l.·:;'r-:>), LS (ZIP~ .:L 1) /? 1'1·:; 'r-:>) ,;1:,t~ 

~Pf .f. riii: Vx* f iEi:ilfi'': 1., t.: e: ~:ti:Ylffit:f 1 pin f :iF 1., 

;!: 9 a DIP (7' .i 7' Jv 1' / 71' / /\ ·:; 'T- :/'), DIP-S (DIP 

~ .i I) /?I '1 ·:;Jr-:/'), SOP (.A .:C - Jv 7' rJ I-- 71' /I '1 ·:; 

'T-:/', QFP(?'7·:; 1''77·:; t--1'1·:;'r-:/')t;t, ~~Pf 

J: ~ !., -r:X* f iEf:ilii'': U.: c ~:£Ttf 1 pin f :iF !., ;t: 9 a 

1615 14 1312 11 10 9 

12345678 

IC<7)1J["Rj f ;!: '5 tf ~ Tl&iiLtJi.~ [, t.:~~. ICf $~9 .Q 

;: Ufili> IJ;l:9<7)C'+~t:51~ !., T < tC. ~ l'a 

(8J "'J'IJ:,, HH.&t:J&NLt.Q~t;i:, 1cYlffi-r(J)r .. i~e:J&fttt 

/i:(J)r.,i~ f -~ ~ tt, Mi.A.Pi¥ ICt:).@.;k 1J .A 1-- v .A ;If fl' fl' 

s 1J l \ J: ? t: [, l < tC.' ~ l \ 0 

(9) J\:.,.. '.$i"1i it t;t \.' ~ .Q tc.· tHliai¥r .. i \.' fi--J T < t!. ~ c 'a 

260°CT' t;t 10:f'J;J:JT, 360"C l' t;t 3 :f'J;J:JTC'fi--J T < tc. ~ 
l'o IC(J)Jll(l)t;l:f'[,(J)ijj;-;§:;-tllJJt*'=51~[,T< t~~l'o 

I\/ 9'fitt(J)~t: t;t/.f;:f;fJ: I) 1 ~1.5 m mil'ift !., t.:~:*i~T'fi--J 

T<t!.~l'o 

(10) 7 7 "J ? .A t;t~1!Jt (])~•Ii'\"' 7' Ji,. :t.J 1) •Ii(]) t (]) f {~ffl 9 

.Q (:, 1) - F*M'!W;~ [, t.: I) ~;J·lit:)!)l15/I' f EJ- ~ .Q;: (:ti 

&,I) ;!:9 0 

(11) /\ / 9·::r7 t:AC100Vtf I) - ? [,Tl\ 1J l \ f)>~8~ [, T 

fl' sf~ ffl 1., -r < tc.· ~ c '0 AC 1; - ? t;t aif ': J: 1 J 12ov P-Pf!E 

Jtti:l Tl' .Q;: Ufili> I);!: 9 0 Z:.(J)J:? fJ I\/ 9':::i7 ffleffl 

[, T IC(J).A 1J t:" / fJ c· t: ::J 71't:fJ'f~)ljif! 9 .Q (:, ICfJ'li.!ll~ 

9 .Q Z:. (: ffili> I);!: 9<7)(', /\/ 9':::i 7<7)1'!; ';l:tQ,T7'- .A f 

1&·~ TfJ' Gsflel' < t!. ~ l'o 

;!: t.::, I\/ 9 :::i 7 (]) 7°7~;i'(])1J["R] f ~ ~ .Q Z:. (: ': J: I) AC 

1) - J fJ''}'fJ < 1J .Q Z:. (: t iii> I);!: 9<7)C', 7°7 ?0:>1J(<i] t 

~8~1.,T, J:•J iJ-?<7)'.}'iJl'n\.'sflec'< tc.·~c'o 

(12),.U;f, i'F!lil', il!U:lf:~, -"Jvl--::J/-"7'<7)AC 1J-? 

tial as the IC pellet ground, the heat radiating fin 

should either be connected to ground or left open. 
When using an IC with the fin left open, if a voltage is 

applied to the fin, the IC will be destroyed. 
(5) The tightening torque for heatsink fins should ideally 

be in the range 4-8kg cm. 
(6) When mounting heatsink fins and silicone grease is 

used, to reduce contact resistance, the grease 
should be applied evenly. 

Depending upon the content of the silicone grease 
used, the device may absorb some of the oil and this 
could result in a lowering of reliability. Care is thus 
required in the selection of such greases. 

(7) When mounting ICs onto PC boards, extreme care 
should be taken to avoid mounting the device in the 

wrong attitude on the board. 
For SIP (single in-line package) devices, with the 
markings towards you and normally readable, pin 1 is 

to the left: For DIP (dual in-line package) devices, 
with the marking facing upwards and normally read
able, pin 1 is to the lower left corner of the device. 

If a device is mounted incorrectly and power is ap

plied, the device may be destroyed. Extreme care is 
therefore required to avoid such accidental device 
destruction. 

(8) When mounting ICs to PC boards, match the IC lead 

pitch to the pitch of the mounting holes to avoid sub
jecting the device leads to excessive stress. 

(9) Soldering should be performed in as short a period 

of time as possible. It should be completed within 1 O 
seconds at 260°C and within 3 seconds at 360°C. 

This caution applies to the desoldering of ICs as 
well. 
Soldering should be done at from 1 to 1.5mm from 
the body of the IC. 

(10) When strongly acidic or alkaline flux is used, corro
sion of leads and resulting dete.ioration of charac
teristics can occur. 

(11) Before using a soldering iron, verify that it is not 

subjected to leakage from the AC power line. Such 
leakage can sometimes reach a level of 120Vp_ P· 

Such a leakage-prone soldering iron can destroy an 
IC when it comes in contact with the IC leads. A 
solution to this problem is to ground the soldering 
iron tip before use. 

Also, the direction insertion of the line plug of the 

iron may be changed to eliminate this leakage prob
lem. In such cases, experiment to see which direc
tion produces the least leakage before using a par
ticular iron. 

(12) Grounds should be provided as well to prevent the 
destruction of ICs by leakage from human bodies, 
work benches, measurement instruments, or con

veyor belts. To ground the body of a worker, the 
scheme shown below is required, with the wrist or 
other part of the worker being connected to ground 

through a 1 megohm resistance. 
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':-:Jc' Z t, 1Q, T J7 - .A f t "? Z < t.3. c c 'o 
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Note that, for such an arrangement, the resistance 
should be connected close to the worker to prevent 
shocks. 
For the same reasons, conveyor belts and linking 
sections of work benches should be connected to 
ground. When several benches are linked together, 

it sometimes happens that the benches are not 
electrically shorted to one another. Care should be 
taken to link all the benches together and short all of 
them to ground. 

(13) When static electricity is a problem, care should be 
taken to properly control the room humidity. This is 
partically true in the winter when static electricity is 
most troublesome . 

(14) Care should be taken with device leads and with 
assembly sequencing to avoid applying static 
charges to IC leads. PC board pins should be 
shorted together to keep them at the same potential 
to avoid this kind of trouble. 

• Measurement and Inspection Precautions 

(1) If power is applied to an IC whose leads are shorted 
with solder bridges, the IC may be destroyed. Thus, 
before applying power, a thorough check of the sol
dering of the board is required. 

(2) When the power switch of power supplies or of mea
surement instruments is turned on and off,sudden un
expected surge voltages are generated which can 
destroy ICs. Grounding should be used to prevent the 
generation of such surges. 

(3) When making measurements and inspections of ICs, 
turn the power supply on only after the IC or board has 
reached the required voltage. 
If the IC or board is pulled out with the power supply 
still applied, the IC may be subjected to excessive, 
destructive currents caused by the differences in the 
sequencing of the removal of IC pins or measurement 
instrument connections. 

(4) Since excessive current flow is a common cause of IC 
destruction, the power supply used with ICs should 
be provided with a current-limiting circuit 

In addition to the above precautions, if questions arise 
as to the safe handling and use of ICs, contact your 
ROHM representative. Also, contact us prior to using 
a device under a set of special conditions. 
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• IC Thermal Design 

IC characteristics are greatly affected by operating tem
perature. If the maximum junction temperature is ex
ceeded, the device performance will deteriorate and 
may be destroyed. It is necessary to consider tempera
ture in the design of an IC from both the standpoint of 
preventing instantaneous destruction and that of assuring 
long-term high reliability. Care should be taken with re
gard to the following points. The absolute maximum rat
ings for each IC type indicate the maximum junction tem
perature and the operating temperature range. These 
values should be used in applying the Pd-Ta characteris
tic (thermal derating) curves. 
Since ICs are designed with adequate consideration 
given to inherent thermal balance, in many cases, 
although no problem exists with actual circuit operation, 
even though overly adequate heatsinking is provided in 
an effort to assure the inherent performance characteris
tics of the IC, under actual operating conditions such 
margins do not exist. For example, regardless of how 
large a heatsink is provided, adequate cooling will not be 
achieved if it is not tightened down sufficiently. Also, if 
the surrounding ventilation is insufficient, the IC will con
tinue to rise in temperature, this point as well being one 
deserving of the attention of the circuit designer. 
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High-density packaging is strongly requested for elec
tronic parts as the electronic equipment and devices are 
made to smaller, thinner and lighter constructions. 
Our company has been making efforts to develop smaller 
electronic parts to cope with these trends and are sup
plying various small electronic parts to the market. Typi
cal chip parts in this category include minimold transistor, 
minimold diode, lead less diode, lead less rectifier diode 
and the square plate type chip resistor. Recently, super

small, thin Small Outline package IC products have 
been developed thereby successfully housing the IC 
from 8 pins to 40 pins in this Small Outline package. 
This Small Outline package is named Model SOP. 
Model SOP IC also retains the same electrical charac
teristics and high reliability as the conventional models 
DIP and SIP, available for satisfactory applications by 

the user. 
Our company is also developing taping and container 
pack also with Model SOP IC to match automatic 
mounting. 

• Features of Model SOP 

Package shape Small Dual Zigzag 
Outline in line line 
(SOP) (DIP) (ZIP) 

>----+----+---

Features 

(Features) Small © 
--------+--

Thin © 

Light 

Guaranteed 
performance 

x 
x x 
x 

Bare 
chip 

0 

x 

Reliability © © © X 
---------t-------+----+---f---

Ha nd Ii ng © © © X 

PCB assembling © © x 
Assembling method 0 © © x 
Overall cost 0 © © x 

• Problems of Model SOP 

(1) Will dimensions become larger than with bare chip? 

Outer dimensions themselves are of course much differ
ent. However, the difference becomes very small after 
considering that, with bare chip, overcoat area is re
quired after assembling and, with Model SOP, the wiring 

pattern of several pins can be drawn under the package 
(Resin mold part) . 
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(2) Are package power smaller than Model DIP? --
There is a difference with a single producting unit. How
ever, the IC of small signal system can be handled in the 
same grade because, after packaging, heat is dissipated 
from the pins while heat resistance can be reduced be
cause of PCB material, thickness, pattern layout and 
packaging density, etc. 
(3) Is reliability (particularly moisture-resistance) inferior 

to Model DIP? ---
Slight reduction in moisture-resistance cannot be denied 
because of compact and thin resin covering. However, 
no vital affect occurs because the resin is satisfactorily 
proved as being used as component material in Model 
DIP_ Where higher reliability is required, cleaning and 
overcast, after packaging, can completely match the re
quirement. However almost no overcoat will be required 
in considering the operating environment of electronic 
equipment and devices and the reliability normally re
quired. The model can be used as it stands. 
(4) Is assembly work more difficult than DIP? ---
No. MF can be subject to reflow or soldering with a sol
dering iron and even direct dipped soldering with a sol
dering bath after temporarily sealing with adhesive, etc. 
In addition, MF is provided with very high resistivity 
against heat shock at soldering. 

• Structure and manufacture of Model SOP 

(1) Structure 

Referring to Fig. 1, the IC chip is mounted on the island of 
the metal frame locatd at the center, then connected to 
external terminals from the electrode pad of the chip 
using gold wires. After resin-molding these elements, 
the external terminals are cut, bent and formed. 
(2) Structural materials 
Structural materials in use have been satisfactorily 
proved with the conventional models DIP and SIP_ 

(3) Method of manufacture 
The method of manufacture is use with Model MF has 
been completely proved by the conventional models DIP 
and SIP and other minimold transistors, while employing 
excellent quality control system (see Fig. 2). 
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• Guarantee of reliability 

SOP Jf~ IC O)f~ft•tit:-::i \,' -n;;1:, t~~O) DIP jf~ t ~~O):JE:jl:JI The reliability of Model SOP IC is checked and guaran

teed by applying the same regular reliability control tests 
f~fl!tt~!I~Mi ~~:Mi L,, ~~fJHiI L, l' 1,' t 9 o 

~;JI:, SOPm IC 1'1;l:J\/1ff;J'ttp;JO)AA~~IH.>~~ l,l', ~ 
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as the standard model DIP. 
In particular, with Model SOP IC, the influence of solder

ing heat is also tested by dipping IC before the regular 
test (resistance against soldering heat). 

For the guality quarantee test program and the stan
dard criteria for failure, see "Quality Guarantee Program 
and Standard Criteria for Failure" on Page 45. 
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• SOP ff~ IC O)raflitt~iillifJIJ/Example of assessing reliability of Model SOP IC 
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e SOP m IC <1.)~Hf~\t~/Dimensions of Model MF .ICs 
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SOP14 

14 

SOP16 

16 

SOP18 

18 

SOP 20 SOP 22 

20 22 

Fig.12 Fig.11 O)@JSBO)ti!* 

Fig.13 Fig.11 O)@JlllO)tii;* 

SOP 24 

24 

SOP 28 SOP 40 

28 40 

(Unit:mm) 

e 1 ~$Jll(f;Htl::"·1+ 5.72 7.62 9.53 11.43 
--j--~·+----+-·~--+----t-----+----+-----+---+----+-------

E 4 .4 5.4 7 .5 9.4 ±0.2 
-------+----+----+----1------+-~-----+--·----l---+------+----+------

6.2 7.8 9.9 11.8 ±0.3 

GE m-'fi;X~f*;l!i 5.4 6.8 9.9 10.9 ±0.3 
-------+-----+----+----+-----t---+-------t-----+~----+---t------

L E m-T~~ 0.3 Min. 

5.0 8.7 10.0 11.2 12.5 13.7 15.0 18.5 26.4 ±0.3 
-------+---~·-+-----+---t-----t-----+----,-------+-----t------1-------

1. v ~2 

7.62 8.89 10.16 11.43 12.70 13.97 16.51 24.13 ±012 

0.40 ±01 

0.8 14 Max. 

1.6 1.9 2.3 2.7 ±0.1 

1.5 1.8 2.2 2.6 ±01 

0.05 Typ. 

0.2 ±0.05 

±0.10 ±0.15 Max. 

8A 14A 16A 20A 28B 

* EIAJ SD-74-2 Jlm~cl§- SC-XXX-000 
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e SOP ff~ IC O)~~/J)i 

SOP ff~ IC 0)~~1J$t: t;t:-::i ~·(]) d:: 7 fJ:1Jiti.1fdi:> I) 19 0 

(1) 1fffl£l.& (jiljjffii91/f;f};Jj.19) 

7' Jv.::. :t-£t.&, / 1J :-- t- £t.& C* 7 i .1 - 11-*, *!lI *° '\'

:--*, jj"7::<.I;F=t-:--*fJC:l, 7v=t-:--:7'Jv£l.&, TJv 

.::. Jl:n '5 / 1J :-- t- £t.& tJ: c· o 

(2) ? ') / t-1J$ 

~~1::''/-tz·;; I-, I7'-l::0 /-lz·;; I-, I7'-l::0 /-lz·;; H: 

J: .Q EHibxr'J :-- I-, ~~7 -v ·;; 7~ruit:J: .Q Elfbx Jv-7? 

rJ/1--o 

(3) I\/ :$i 1;j Lt )];ti 
/\/:>i':J"J", Ml±llii, /\/:$i''J7i::i-, 1\/9'7'1 ·;;/, 

?l~tttMDl:l~-:::z 1-o 

1) /\ / 9':J 7 : SOP ff~ IC f 7 7 ·;; 7 ::<.:Xt;t:t~•HIJfJ CC' 
11iUJt~llii lA:: di:> C:, Mic '>*l\ :-- 9· C: :::i 7!it:0:>*81t. 'l\ :-- 9·:J· 

7 C' J\ / 9'1;jtt 9 .Q ni!o £l.&0:>?,.l\:g:l:1J"* ~ t.' t.:: 61>, I\ 

:-- 9·:J·7 f£t.&1l1Jt:ff < .twz, t ;::/\,*/\/ 9f1:1U%9 

.Q;::C:>r, *·;; t-/v- t-..ll"fr~t;l'f4-::<.t1\:,,9·11 

ttfJ''fr~ 19 o 

2)MI±• 1: £l.&..l0:> SOPffj IC fl~IJ1;jtt9MlB* 

O)J'\9 -/t:.:Y1fm/\/ 9" f ~I_, 19 0 ;:: 0)£l.& f * ·;; I- 7° 

v- H:O)ttZ, /\/ 9'1J'i~ll1~ Gt.:: C:;:: ;:':>/\., 7 7 ·;; 7 ::<. 

f ~th L, t.:: SOP m IC H!l11 tt, 111~• ~ tt .Q 1Jiti C' 9 o 

3)?.-41±• 2: £l.&..l0:> SOPffj IC f~IJ11tt9.Qflrn 

0)/'\9-/t:.:Yffm/\//j'f~L,19o fO)_lt: SOPffj IC 

f•~. •~M*O)Jf.fl::-97i::J77l"~110Z~MG, 

;~111~~ ttZt~•-r .Q}J)ti.TT o 

4) ~~·titMDl:l~-::<. I-: iNfJc'f)g-tfgt>ttt.::I;t°'\' 

:--tMDl:l~-::<. I- f, £l.&_l0) SOPffj IC O)~IJ1;jttflrn 

t:~th l., 19 o t O)_lt: SOP ffj IC f .l.' t.:: di:> C: :;f- j' 

/fJC:T'\'17'~/?9.Q/J$T9o 

5) I\/ 9· 1) 7 i::J- : /\/ 9~-;z I- f£l.&O) SOP m IC 

O)~Httflrni: :::z 7 1J - ADfiil1H: J: 11~th1.., 19 0 ~th 1.., 

t.:: C:;:: ;:':>/\.SOP ffj IC fii't.'t.::d!J C:, *·;;I- 7°v- 1-, 

:t- 7':-- di:> .Qt-' t;t::W:FIJO)-"'Jv t- :::i >"<7':<.t 1J 7 i::i-~.Pt:J: 

~z~-::<.t-f~MmM~ttzm•9.Q1JJ!l"9o 

6) /\ / 9 7' 1 ·;; / : SOP ffj IC f £l.&..l0)~ I J HLtl'.iBt: 

I*° =t- :--*t~•HIJ tJ: c· c-1Eu Jt~• l t.:: di:> e: , 1 \ :-- 9·~~H= ~ 

;~ 1.., zt~•9 .Q/JJ!c-9 o 

(4) H.t!:.1J$ 

1!!'iH.t!:., flB*;t-°·;;71/-7', :i:J;f7'1·;;l::0 /'?, )i:ffjo 

1) 1!!1it<t.t!:.: ~1¥m~i:J...n.Q:ij];g>rf§'1itt0)£~1f~ 

ta: c·~ 1.., < fJt-':ijl;g-t:Fllt-'19 o 

2) flrn;F ·;; 7 1 / ?' : *~;,l;fMDl:lt: J: IJ, SOP ffj IC O)Jf 

f ;t° ·;; 7 1 >7'$t: J: IJ ~th9 .Q1Ji!o 

• Methods of packageing Model SOP IC 

The following methods are available for packaging 
Model SOP IC. 

(1) PCB in use (including dual face type) 

Alumina substrate, PCB (paper phenol, paper epoxy, 
glass epoxy.etc.), flexible PCB, alminum lined PCB, 

etc. 
(2) Method of mounting 
Mounting with metal or air tweezers. Automatic mount

ing with air tweezers. Automatic multi-mounting with 
vacuum chuck die. 

(3) Method of soldering 
Soldering iron, thermal pressure bonding, solder reflow, 

solder dipping, conducting resin paste. 
1) Soldering iron: Model SOP IC is temporarily bonded 

with flux or adhesive, etc., then soldered with a soldering 
iron with small tip using small wire solder. Small solder
ing can be ensured by lightly attaching the soldering iron 

onto the PCB, because of large heat capacity of the PCB, 
then supplying wire solder in the spot, or by using a hot 

plate. 
2) Thermal pressure bonding 1: Apply preliminary sol

der to the pattern on PCB, to which Model MF IC is to be 
mounted. Set this PCB on the hot plate and, as soon as 

the solder is melted, press the Model SOP IC with flux 
coated for melt fitting. 
3) Thermal pressure bonding 2: Apply preliminary sol

der to the pattern on PCB, to which Model SOP IC is to be 
mounted. Place Model SOP IC on the spot and heat only in 

part with a heater block fitted for melt bonding. 

4) Condutive resin paste: Coat the epoxy resin paste 

containing silver, etc., on the PCB to which Model SOP IC 

is to be mounted. Place Model SOP IC on the spot and 
cure with an oven, etc. 
5) Solder reflow: Coat solder paste on the PCB to 

which Model SOP IC is to be mounted, by screen printing. 
Place Model SOP IC on the coated part and bond by heat

ing and melting paste by a hot plate, oven or a special 
belt conveyor type reflow oven. 
6) Solder dipping: Temporarily bond Model SOP IC on 

the mounting part of PCB using epoxy adhesive, etc., 

then bond by dipping in the solder bath. 

(4) Sealing method 
No sealing, partial potting, total dipping, casting. 

1) No sealing: Is used where the IC is housed in a 

sealed vessel or very high reliability is not required. 

2) Partial potting: Only Model SOP IC is coated with 
liquid resin by the potting method. 

3) Total dipping 1: Liquid resin is totally coated over 

PCB including the part of Model SOP IC by spraying or 

dipping. 

4) Total dipping 2: Liquid resin is thickly coated over 

PCB including the part of Model SOP IC by spraying or 
dipping. 

5) Casting: House the entire PCB including Model SOP 
IC in the resin case previously publicated and charge 
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~~#71~~/?1:~~-~fA/v-~71~~ 

/ ~;n:::J: IJ SOP Jti IC §B5H~C&l.&~1;$f ~:ffi._9.Q1:Ji!o 

4) :i:1;f71 "J t:• / ?2 : ~~:*'.tMH1il~.ffl1;ftMH1il f 7' 1 "J ~ 

/ rf ~ J: IJ SOP Jti IC SB53' f~c&t.&~1;$ f ~ < ~:ffl9 

.Q 1Jiti..o 

5)iiffi: &>iJt.J>C:lil.J~@t,.··u:>c 1 tdMH1il1r-A,:::, SOP 

Jti1c f ~c&t.&:i:1* f ~xlil.l z, z.;: t:::~mMn1il f ii.A. L

-r~1t~-1t .Q 1Ji!o tc.t~ L., 1'fll:O)~O)tMH1il0)~3l*©£:::J: -J 

-r, ICfO)tO)~, /\/:)i'f;HJ-SB53',:::A 1-- vAtJ'tJDx ij 

:h .Q ~:ht.J''&, I), /\ ·:; 7 7' -:J - 1-- tJ>'1_k'.,~ C t.i: .Q ij}&;·t.J>&, I) 

190 

J...:l..10) J: ? t::: ~4 0)••1Jiti..7'J' &> IJ * 9 t.J'', I\ 1 7' 1) '/ F 

ICO)~@t:::tH 1 -C§;ffl~:h-CL 1 .QI\/ :)i' 1) 7 D -iii.. t:::-::> 

L 1 -r '::t 9 7! t::: .:':(-1:%10) t 0) t L- -r, *~.!WH: ':) .i - Jv1t0) 

tc. /11)0)1\/ 5i'71 ·:; /$t:::J: .Q ••111J f-::> ~t=~ [,. * 9 0 

• / IJ / 1-- ~H&l:::Ji;i'~J1."1bUJ ji;i'O) ;j) t I\/ 1i 7 1 ·;; 

/l:::J: IJ /\ / 1fftlt9 .Q"f§lj 

(1) /'J/ t--&f.&O)v17'".7 t--

1) SOP Jti IC 7! ,j:, ~:(-1:0) DIP Jti~ SIP Jti IC t l'iiltit ~@ 

If~(!~§J.,Zlf)J!gJE:1¥~iI ~ :h -CL' .Q tc. /ii), ~~8'!J~~·iioo7! 

t::t~~t=r~i~t::t&> IJ 1 -ti A.o L. 7'.J• L., i!1l-~1JO)oo7! l::t, • 

•tt~7!*~<~~~:h190)7!, &~Mft, &~~$, 

H?z - /i'!icii', ••&<JiO) IU>, 'Mll:l::t [ 0)1J$ f f*ffl9 

.QO)~O)••tt~<:O)~~w~~~f~~tt.i:ij19(~ 

illO)~AAt:Bil1 Mbi'F ~it .Q) o 

2) I\/ 5i'1't Lta;fO)JJQAAf.\t~ z.· / IJ / 1-- &t.&1::: f IJ t.J>j:_ 

i.; * 9 0 I\/ 5i'1'tLB~JiO)(§j7'J> S&t.&M'~f. &f.&O).lfi(IJ 1J 

fli], SOP Jti IC 0)~11Lt1:Jflil':::ii~t.J''1k'.·~7!9 o 

1111 : M~l:::;flft7 I/ -Jj,J: IJ f IJ O)j,' t.i: L \ jj' 7 A I ;F=t

:_,* f If.le 1 tc.~-;@;-

~ I) 1Jfli] : f I) O)* ~ t.i: 1:Jflil H.ii:•di (~iii..) 1JUJI::: ~ .Q 

liquid resin in the paste. However, resin contraction at 
sealing may apply stress to IC self or soldered part. Buf
fer coat may sometimes be required. 

Various packaging methods are available as de
scribed above. The solder reflow method will be widely 
known because the method is very popular in the manu
facture of hybrid IC. Therefore, the following example 
shows the solder dipping method for large-scale module. 

e Solder dipping after temporary bonding with 
adhesive onto PCB 

(1) Layout of PCB 
1) No particular problems are involved on the electri

cal characteristics of Model SOP IC because the charac
teristics are measured during manufacturing processes, 
like the conventional IC Models DIP and SIP. However, 
power consumption is greatly influenced by packaged 
conditions. Therefore, preliminary assessment is re
quired in packaged conditions to select PCB material, 
dimensions, pattern layout, packaging density and seal
ing method (with peripheral heat generating parts being 
operated). 
2) PCB is warped during heating stage for soldering. 

Be careful to PCB material, orientation and direction of 

mounting Model SOP IC in view of strength of solder
ing. 

Ex.: With glass epoxy which provides less warpage 
than the paper phenol. 
Orientation of mounting: Set the direction of larger war
page to the shorter side. 
Direction of packaging: Set the longer side of IC to the 
shorter side of PCB. 

3) Wrong direction or angle for dipping PCB in solder
ing bath, if any, may create solder bridge or non
soldered part in the shade of molded part, so previously 
check experimentally and design the pattern. 
4) Minimize soldering land experimentally, because 

wide land excess may create the flow of solder without 
building up on the pins. 

5) Where PCB is to be fixed with screw of the chassis, 
separate screwing position from the soldered part of IC, 
because otherwise abnormal warpage may occur when 
the screw is tightened, resulting possibly in trouble with 
the strength of soldering. 

6) The pattern can be located under the body of Model 
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3) I\/ 9·mA.(1)¥;t&(l)j~jifl1:Jr'iJ'\" ffl Ji'::: J: IJ, J \ / 9· 

j'1J "J :/'t.f#':I:_ L-f.:: 1;, 't-Jv FRB,:::J:-::i -r~~'= IJ.·-::i -r 1\ 

/§W(l)G:IJ~-::i~~G*9(l)C', +~~~~--G~W 
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7) SOP 113 IC (l)j!IJrnl'::: ,;1:, 'E - Jv I' 1J' G /'( v ·;; t-(1)-tt j .A 
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(2) ttll~J~:(i) 
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RB1J' G 't-Jv FrnlRRB* C'(l)-;t$ ~+~~Lt G L'):Jc&'JT < 
f!_ ~ l 'a 
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SOP IC. However, preferably limit such a layout for low

frequency or gound pattern as far as possible. For high
frequency applications, previously check induction, etc_ 
7) The side face of Model SOP IC is provided with pel

let substrate from the mold or exposed cut part of the 
lead frame. Therefore, if 2 ICs are closely contacted, 
mutual interference may occur, so be careful to have a 
spacing_ 
(2) Coating of adhesive 

1) Coat the adhesive of epoxy in paste by the screen 
priting_ (Complete study is required for the potting 
method because the rate of discharging from the dis
penser cannot be easily set to a constant value.) 

2) The ultraviolet ray hardening adhesive is not suit
able because of a wide molding face. Use the thermo
setting type adhesive. 
3) Excessively thin adhesive layer cannot bond the 

molding face with PCB face. If thick in excess, the adhe

sive may protrude to the solder land side of the pin. Be 
careful to determine the thickness of adhesive referring 
to the thickness of copper foil and the spacing between 
pin bottom to mold face bottom. 
4) Draw the shape of coating adhesive, as shown in the 

figure, in considering the protrusion to the soldering land 
of the pin. 

5) Preferably use slightly colored adhesive for visually 
checking firm coating, or employ different optical reflec
tivity for automatic detection of mounting errors after 
completion of mounting parts. 

(3) Mounting of parts (Chip parts, Model SOP IC) 
1) Do not repeat to bend the pins of Model SOP IC 

because of weak structure. Bent pins may cause bridg
ing or flotation from the land, difficulty of soldering, etc., 
so be careful for handling. 

2) Model SOP IC is automatically (one-by-one system 
with the air tweezers) from the IC container (tube) or tap
ing. 

3) For mounting, firmly push the IC until the pins comin 
in contact with the land, instead of just dropping the IC on 
the adhesive. If any pin floats even slightly, soldering 
becomes difficult. 

4) If Model SOP IC transferred to the next process 
while being displaced from the soldering land, soldering 
is completed with the displacement. Therefore, be sure 
to manually correct the displacement to set up the pins 
correctly placed on the soldering land. 
(4) Hardening of adhesive 

1) Dry and harden the adhesive by a heating furnace 
or oven. 

2) Required heating condition is that IC does not drop 
off during solder dipping. Therefore, complete harden
ing, as requested by the resin manufacturer, need not be 
achieved. 
3) Slowly move IC before complete curing, to prevent 

dislocation. 
4) Excess heating may oxidize the copper foil of PCB 

or pins, resulting possibly in soldering difficulty, so be 
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(J)/v 1:::- t- ~. I\:..- 1f71 ·:; 7"~~(J)f*lif -~ G Z < tC. 

~ l ' 0 

careful. 
(5) Automatic insertion of standard parts (if required) 

Parts other than chip parts or Small outline package 
parts are automatically inserted. 
(6) Solder dipping 

1) PCB, with parts mounted, are soldered by dipping 
into the soldering bath by means of the flow soldering 
system or dipping. 

2) For flux in use or antioxidant for the surface of sol
dering bath, use a rosin agent Do not use chloride flux. 
3) Use a entectic solder. 
4) Solder at 230°C no longer than 5 seconds. In order 

to avoid quick heating or cooling, apply preheating be
fore solder dipping and flow cooling after the dipping. 

The heat resistance of Model SOP IC is guaranteed by 10 
seconds or less at 260°C. 

5) When soldering is impossible due to gas evolved 
from the flux, prefereably drill a gas venting hole around 
the soldering land. 
(7) Cleaning 

1) After soldering, preferably rinse to clean the flux 
(even no-corrosive one). 

2) For cleaning, be sure to use a solvent suitable for 

flux. 
3) Before cleaning, be sure to cool PCB to room tem

perature. 
4) Preferably use supersonic cleaning unless other 

parts are affected. (Supersonic cleaning is required to 
clean off the flux permeated in the gap between the 
molded bottom of Model SOP IC and PCB.) 

5) Do no rub the marking after long-time cleaning or in 

wet condition. Otherwise, the marking may be erased. 
6) Be sure to dry IC after cleaning. 

(8) Coating (Sealing) 
1) Preferably apply coating for higher reliability. 
2) For selecting a coating material, be sure to .consult 

with the resin manufacturer (also check experimentally). 
Some resins may absorb moisture, being affected more 
adversely than without sealing. Other possible defec
tives, that might occur, include adsorption of dust, appli
cation of stress to IC due to contraction of resin. 
3) Be sure to cure coating material completely. 

(9) Others 
Where PCB is sectioned after soldering, peels or cracks 
may occur on the soldered face because of warpage of 
PCB, so be careful at the designing PCB. 
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~UO) SOP ff~ IC 0)/\/ )lifli;J~!llt11:*~iW:, 26Q°C l' 10 t.Pr .. iJ;J 
pl;jl'9 0 

5) 7 7 "J 'J :J. 0) ;l:f :J. I:::: d: -:i T, /\ / )l'-fi It ·tfl' ~ ~ \,' 

~.g-1;1:, 1\:.-)l·i·nt7:.- 1<iliill1:::::tr;i.t.&~/\f~~1t.Qz:c 

H~~i t., T < tc ~ \, 'o 

(7) 5jb~ 

1) /\ / )l'iilH~O) 7 7 ·:; 'J :J. (;t, l' ~.Qt.::· lt57b~ f fi 

\,'~C l.,T < tc~\,' (~!=111;j;•t1l'db-:iTt)o 

2l5ti~1;1:, 77 ·:; 'J ;i.5t;~1::::;1.g- t.,t.:tO)f .:·fifffl< tc 
~\,\o 

~~~U~9&6t•~*l'*~l.,~dbcl::::fi-:iT< 

tc ~ \, 'o 
~~~~$C:L,TU, ~O)-~!::::EWW~0h~~& 

;~57b~ti~Ji(·9 0 (SOPm IC 0)-'E-JL- l''lftl'.lBC:&l.&c0)9~ 

~ ;j: l::::.i\ IJiMi-t.::·7 7 ·:; 'J :J. f5t\,'~C91::::1;t, ~&i~5t 

;~tl1.l6~l'9 0 ) 

~~~-~w•<~-:i~~. m~-r~h~tt•-r~~ 

t z: -r .g e:, ~t=Pn'iill ;t .g;: Uidb 1a -r 0) -r .:·;1!!: < tc 
~ \, 'o 

6) 5ti~f~(;t 1_U,,9~~ l., T < tc ~ 1, 'o 

(8) :::i - 7 1 / '/ (!hi:) 

1) i§flitt f ~IE L, T, l' ~ .Q tc It :::i -7 1 / ·'.7' f ~ l., 

T < tc ~ \,'o 

~:::i-71/~ttO)•~l::::db~-:iTU, -~~~~

c+?r1::::}1'5'€;tii!T < tc ~ \,' (;j:~~Sfflllif+?rffWllo 
-~O)~~l::::d:-:iTU, ~Mf~~L,, •tt~O)~-€;d:~ 

~(::::~;Wf~lt t.: I), ll Z: I) H~Ji9 .Q Z: CI::::~-::> t.: I), 

tMn:;iO)~*'iH::::d: I) 1c1::::;i. t- v:J. f:IJQ;t.Q~-€;tldb I) *9 0 

3) :::i -7 1 >~7'ttO)~J1U;tif;j: l::::fi-:i T < tc ~ \, 'o 

(9) fO)it!J 

/ IJ / t-&t.& f /\/ )l'iilH~l::::1J1~~IJ 9 .Q (: ~' &;f_&O)f 

I)~ c'l::::d:-:i T, /\/ )l'iilti!iil:::::i'<IJ~'\"'J 7 ·:; 'J tf'.:t9.Q 

Z: (: f.J'. db I J ;j: 9 0) l', &;t.&~~l\tPil 1:::: +?r~ IE l., T tw T < 

tc ~ \, 'o 

e SOP ff~ IC O)fjfffj_tO))i~ 

(1) ~~ff3:fl 

SOP m IC O)~~ff3:fl (;t, t~$0) DIP ff3.:&lf SIP ff3 IC 0) 

~~ff3:f;l::::$ t;; T~&l.l -rv :t 9 o t.: tc l.,, m:fJO)*~I::::, 

SOPffH•ti9~~c-i5- "F" fii~cl.,T\,'*9o 

i§lj : DI Pff3 ;& lf SI Pff3 

BA4558 

(2) fflf-llic~ 

SOP ff3 

--+ BA4558F 

IPJ-i±f~O) SOP ff3 IC l' db-::> T t, t~$0) DIP Jf30) t 0) c ffl 
f-~~WW.QtO)Wdb~:t9o~ii0, •'fi00)~m~0 

• Precautions for use of Model SOP IC 

(1) Designation of product 
The designation of Model SOP IC is specified in the same 
way as those for standard models DIP and SIP. Note that 
an abbreviation "F" is added at the end of each model 
name to represent SOP. 
Ex.: Models DIP and SIP 

BA4558 
(2) Pin layout 

Model SOP 
BA4558F 

Model SOP ICs of the same specifications may provide 
different pin layout from the standard model of DIP. Be 
sure to check individual specification for manufacture, in 
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<:· t.i: < , 1Z,t'1@~1JO)~.A 1HUH' :'.ii~~< t~ ~ 1, 1 0 

(3) m~;i;-;t;!O)fi:J~tt 

fl'll-1±ti0) SOP jf~ IC T iV.> -::i Z :t, =F-~1;.f /. - h -t::: J: -::i Z, 

't-11.- t-:"iIDO)-;J-iti:, ~i1Ff0)5t~i <:·(])-;]-$, ~T-O)r .. i~. 

~T-O)~W·~~-~w~~i90)T, ~ftt.i:m~~fflT 

~ ~ I~ :$i - / t::: ~nt L, -C S < Z: C: tF'§fl_ i fl i 9 o 

(4) :ITT<::k:lE:t~. ~:\ll.A9~i\'tt 

SOPjf~IC:fii:k:lE:t~, ~:\ll.A9~i\'1if.i:c"O))~&IJ1Jti, DIPJf~ 

J.,ZlfSIPjf~IC (::IP] l; T9 o 

(5) "·y 1r - >" '7 - rn1f='@ti!l:Jc l 
SOPJf~O)ICO)~'@ti!l:Jct;:t, DIPJfrnlfslPJf~O)ICt:::J;t«-r 1J1 ~ 

< t.i: IJ19tf, ~~~;i;i~Tti, ~T-IJ> 6liH&"'O)AAfD1:~t.f 

::k~<~~~&IJ, -~0)-~J:~::k~<~tt~Z:C:WT~ 

i9o t.J:s, ~~~;!;i~t:::J:-::i-C::k~<:tr:;tJ~:hi9o:>T, 

iV.> 6 IJ' l;&IJ~~O)ti5l~Mit:::"J1, 1 -r, ~~~;i;i&l'+~t.i:ii~~ 

tJ'1l'~ (:: f.i: I) ;i: 9 0 if.:, f.!ijlHJ)_g)it:::¥-::5 ~ Fig.141::: J: I) 

71 v-7-1 /~i~tW:Hr-::i-r< t~~1, 1 0 
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(6) l\/:$if<Ht 

1) /\/:$i"1J71=:1-;!t:::J:~-~- Fig.15i:::~9)_g)i/ 

i:i 7r 1 Jv~ §~C: l-C z:'f~fflJ:fi1, 1 i9 o 

E 
w 
a: 
::i 
f
<t 
a: 
w 
CL 
::;; 
w 
f-

TIME (s) 

Fig. 15 

2) l\/:$i"'T1 ·y/t:::J:~-~, '"F~o:>l'Bl!!li*JTT~~ 

t~ tH.il:aifr,,i-rfr-::i -r < t~ ~ 1, 1 0 

addition to the matter of front or rear mounting. 
(3) Compatible shape and dimension 
Each semiconductor manufacturer may provide different 

design even with the Model SOP IC of the same specifica
tions, in terms of dimensions on the mold face, pin length, 
pin spacing and pin width. Therefore, preferably design 
the pattern as commonly applicable as possible. 
(4) Maximum rating, electrical characteristics 
The maximum rating, ~lectrical characteristics, etc., of 
Model SOP IF can be selected in the same way as models 

DIP and SIP IC. 
(5) Package power (permissible loss) 
The permissible loss of Model SOP IC becomes smaller 
than those of models DIP and SIP IC. However, in pack
aged conditions, heat dissipation from pins to PCB be
comes larger. Therefore, the permissible loss can be 
made larger than that with a single body. In addition, the 
loss is greatly influenced by packaged conditions. Con
sequently, preliminary check with actual package is re
quired to test actual heat dissipation efficiency. In addi
tion, be sure to circulate derating referring to Fig. 14 and 
particular ambient temperature. 

(6) Soldering 
1) When you use solder ref low method, use the 
temperature profile show in Fig. 15 as a guidline. 
2) When you use solder dipping method, finish working 
as soon as possible keeping the follwing limit ranges. 

Condition 

Process 
Max. 

Time Temperature range 
temperatur 

Preheating 
1so·c 60sec 140±1D°C 

section 

Solder bath 25o·c 10sec 240-260°c 

(7) Cleaning 
1) Use a detergent other than chlorine base ones 
(chlorothene, trichloroethylene, etc.) which, once used, 
enter in the devices and react with water creating crro
sive gases such as HCI, thereby moisture-resistance of 
the devices may deteriorate. 
2) Recommeuded conditions of ultrasonic cleaning are 
as follows. 

Frequency 

27-29kHz 

Uitrasonic 
output 

300W-

Temperature l Time 

30°C(Max.) l 30sec(Max.) 
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~ 14 
~!'!Ifi 

MAX)gJt ~ rai .'B It ~ mn 

7~$ 15o·c 60sec 140 ± 1o·c 

/\/:$ft! 25o·c 10sec 240-25o·c 

(7) ~:it ;~ 

1) ):\t)~~j (;J:, :f"&~*)g~j ( 'J r::l r::l i! /, r IJ 'J [/ / 

~) ~1i!ffl9~c~-:rg:ii:1~A.1.,, ::i1<c&lit!.,Hc1~(J.) 

~~ttt.f.:i. H~j: ~ -tt, ifii;Ji~tt~1t(J.)sf :ht.fit>~ t.::11.lfi! 

m 1., t.i:- l, l' < tc.· zr. l '0 
2) ililit5m~:iti~(J.)J1t~~:1Ht"'f~':~9 t t:; ~J l'9 o 

27-29kHz 300WJ.'Lc 3o·c (Max.) 30 f.P (Max.) 

(8)ifii;J~tt 

SOP jf~ IC -r· (;J:, t~~(J.) DIF Jf~.&tf SIP jf~(J.) IC t.!Ux vr' t!t 
H~~ ~ -\"9HlBY:ffi-T tJ> '°' r ") 7·* l'me~tnlic':. c tJ' '°>. 
ifii;J~tt(J.)~~M~l'U.Wj:~i9o 

~U(J.) SOP ff~ IC (J.)ffii;l)&il1J;J:, -::i ff(!) cs~ Ji:*~iE !., n' i 9 o 

7·i,, ") ;:_, t'? ") fJ : ?t'.i11EE, 2'.i11EE, 10oaM .. i 

~ilili~i~Mti' : +65·c, 95%RH, 1 oooai¥r .. i 

~;!ili~iHM'F~frl : +85·c, 85% RH, 5ooa~r .. i 

~:k:AE:tft~EE,'17'.A~DM: 5ooai¥r .. i 

(9)7 ;j- - ~ / ?'yj/ff(J.)jf~~;l::*ltffl 

SOP ff~ IC t;J:, 9HlBY:ffi-T~ fJ "J r /\'/ 1''7 ;!- - ~ / 1· 1., Tl' 

i9(J.)l', ~$Ji1!o\:T-\", /\/~l1iLttt(J.)ffii1J'6, at!Lf~ !., 

-\" ~jf~ ~ fi :h 1J l \ J: ? ii~ !., l < t!. ~ l \ 0 

ool1¥~ 

~U(J.) SOP ff~ IC (J.)9HIBY:ffi-Tl:J:, I\/ lj'J- ·:;~~!!~MEL, L' 

l' 0f.::11>, ffil:~f!J /\/ IJ'1i Lttt, 1¥f:?'li ~:fl'!., l' l' i 9 fJ', 

T~cl'Btm(J.) tJ 0"' < ~ilili,:iliv~ZJ~ 1., t.:::t$l;i'ITL:1¥~ l -r < 
t!. zr. c 'o 

ililili : o-3o·c 

)~Ji : 75%RHJ.-:,ff 

it.::, 1¥~i:rnr .. i,:-::ic'T5tJ...n, 5tt±l l(J.)Jilnfi~s!lic' 1., 

i9o 

(8) Resistance to moisture 
In the critical test for resistance against moisture, Model 
SOP IC becomes slightly inferior to standard models DIP 
or SIP IC, because of thinner resin thickness and shorter 
distance from external pins to the chip. 
The following moisture resistance is guaranteed for our 

Model SOP IC. 

Pressure cooker: Steam pressure, 2 ata, 100 hours 
Resting at high-temp, high humidity: +65°C, 95%RH, 

1,000 hours 
Life of high-temp, high humidity operation: +85°C, 

85%RH, 500 hours 
At Max. rated voltage vias: 500 hours 
(9) Retention of forming pin shape 

The external pins of Model SOP IC are cut, bent and 
formed. Be sure not to rebend or deform the pins, other
wise strength may decrease while advancely affecting 
solderability. 

(10) Storage 
The external pins of our Model SOP IC are treated with 
solder metal, aiming at excellent solderability and shelf 
life. However, store the IC in dry room-temperature loca
tion within the following range. 

Temperature: 0-30°C 
Humidity: 75% RH or less 
Be sure to apply first-in, first-out to stock items. 
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e QFP !rl IC O)fi!JIUO))iil 

(1) /\/ ~1•Ht 
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Fig. 16 
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(2) 1~·:1'r-:/O)~~·n~t1:J 
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Fig. 17 ~il'~i~~iiI. (QFP 64pin) 

(3) F711~·:;?~~ 

1~·:; 'r- :;-? 7 ·:;? !~ <-· t.::/fJ, ~:tim1tz~~ 1.,t.:: i-·7 

1 H·:; ?~~t .:'ffl;i; [.,Tl.' :l: 9 o 

1) m!!<H~li, 1 ~r .. i.1-11*11::: .:'f!effl < t::.· ~ 1, 'o 

2) mit~{~1~r .. Ha~1.,t.::tO)li, 12s·c-c5nifr .. i0) 

"\'-::f/7~1J!k0){~.:'{leffl( f!;.'~\,\o 

•Precautions for working QFP type IC 
(1) Soldering 
1 ) When you use solder reflow method, use the 
temperature profile shown in Fig. 16 as a guidline. 
2) When solder dipping method is used, dry up de
vices before soldering. 

Solder dipping conditions: 10 sec or less at 260°C 
Drying conditions: 5 hours at 125°C ± s·c 
Time for devices allowed to stand after drying up 
: 1 week or less 

Note) If moist plastic flat package devces are sudden
ly given thermal stress by dipping in the solder, pack
age cracks may possibly occur. Moistening may prog
ress even when devices are allowed to stand at normal 
conditions of temperature and humidity, because of the 
characteristics of the mold resin. 
It is also recommended that a drying process is taken 
also in the solder reflow method. 
(2) Moistening and drying up of package 
1) IF moisture content becomes larger than 0.15%, the 
package may possibly be cracked. 
(3) Dry-pack package 
Dry-pack package, packed in dry state, is also avail
able to prevent cracking of the package. 
1) After unpacking, finish soldering the devices within 

a week. 
2) Once devices remain to stand longer than a week 
after unpacking, bake them for 5 hours at 125°C before 

soldering. 
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• 7 7 '/ "/~·;1 ?-- ~0)~~1.1$.t 
(1) "*'~";1 ?"- ;/' ;:' t O)tft~~iit1.i$:.& tft±Jjiljff~ml 

'~";fJ°-V ;l; ~ 11 $:. 
~71H·i7~i 

Jfg ~ l\:,+r o 1'it. ')7t:I-$ V. P.S$ ll/1~t 

SOP-8 0 0 0 0 

-14 0 0 0 0 

-16 0 0 0 0 

-18 0 0 0 0 

-20 0 0 0 0 

-22 0 0 0 " u 

-24 0 0 0 0 

-28 6 0 6 0 

-40 6 0 6 0 

SSOP-16 0 0 0 0 

-24 0 0 0 0 

QFP-32 6 6 6 0 • 
-44 6 6 6 0 • 
-64 x 6 6 0 • 
-80 x 6 6 0 • 

0:1~mOJ, "-:11111tm0J, x:1~11l'l'OJ, eF711~·1?'2!~~~0) 

~·~<IPJ 

(2) ~llt1.i$;': s 't .Q tlt~£Jt 

1 ) ".._., ~ 7 1 ·;1 :tt: J: .Q :ijl;.g. 

/vi::- t- 1so·cx6ot.PPLt 

25o·cx 1of.P( Max.) 

2) IJ 70-,;::J:.Q:ijl;.g. 

H·y ?--V~ffii 24o·cx10 t.P(SOP Type) 

23o·cx10 t.P(OFP Type) 

3) V.P.S$;,:J:.Qijj.g. 

H·;1 ?-- :;-~ffii 21s·cx3of.P(Max.) 

4) "/ ~:f 7 ,;:: J: .Q :ijl;.g. 

'J- F$£Jt 25o·cx1of.P(Max.) 

.Xt!35o·cx 3f.P(Max.) 

• Methods of mounting flat package 

(1) Recommended methodes of mounting each pack
age and shipping status. 

Package Mounting methodes 
Dry-pack 

Shape Sotder dipping Reflow V.P.S 
Soldering package 

iron 

SOP-8 0 0 () 0 

-14 0 0 0 0 

-16 0 0 0 0 

-18 0 0 0 0 

-20 0 0 () 0 

-22 0 0 0 0 

-24 0 0 0 0 

-28 6 0 6 0 

-40 6 0 6 0 

SSOP-16 0 0 0 0 

-24 0 0 0 0 

QFP-32 6 6 6 0 • 
-44 6 6 6 0 • 
-64 x 6 6 0 • 
-BO x 6 6 0 • 

O:Applicable, 6 : Conditionally applicable, X : Not applic

able, e : Prefer dry-pack package. 

(2) Recommended temperatures for each mounting 
metbod. 
1) Solder dipping 

Preheating 1so·cX60sec or more 
Dipping 260°CX10sec(Max.) 

2) Reflow 
Package surface 240°CX10sec(SOP Type) 

230°CX10sec(QFP Type) 
3) V.P.S 

Package surface 215°CX30sec(Max.) 
4) Solder iron 

Lead part temperature 
25o·cx1osec(Max.) or 350°CX3sec(Max.) 
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-

• ~~ff~~ 
JJl.f:E-:J ~i:~ t.., t.:'22•ff~~'Z'~.A ~ -tt -r c 'f.: t!'.c' -re' 19 
b'', 13 ihtifi.AO) .::·~fjifijO)~;H: t.t, ~tH± 1-c' sr.,ic \g Pit< 

f!'. ~ l ' 0 

~g•~•*~g.~~'22•m~fMHl19o 

(1) 7- .:i - ::1':::i /7:T'2!• (SOP) 

7' 7 .A 7- "J 7 7- .:i - j' (~~ll1Jll:.j/],Jf) t:~?IJ~ ~ 9~1J'it 

(11!1.il : mm) 

Yi/if-~ 
:::J/77'1'$ :::J /77~ IJ 17)~j! 

AXBXC (mm) (f~) 

Spin 8X4X280 50 
~-----

14, 16pin 8X4X280 25 

18,20pin 9.6X4.5X400 25 
·-----

22, 24pin 96X4.5X400 25 

28pin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) 7 - I::'/ ·~7''22• (SOP8-24pin) 

SOP Jf~ IC Ulili7-7'-c't~Ji t..,, .: nf 1J -Jt-i:~c 'f.:/J 

4.0 

(11!1.il : mm) 

M1niflat IC 

Sprocket hole 

Base tape 
(nonadhesive) 

Quantity 2 000 pcs/reel 

• Packaging Forms 
The IC is currently supplied in any of the following pack
ages. However. please feel free to consult us if you have 
plans for automatic insertion. 
We are ready to study packaging forms suitable for your 
particular requirements. 
(1) Tube container package (MF) 
The components are carefully arranged in a plastic tube 
(antistatic treated). 
(Unit: mm) 

Number of pins Container dimensions Container of units 
AXBXC (mm) per level 

Bpin 8 X 4 X280 50 
-----+-----·---------·--

14, 16pin 8 X 4 X280 25 

18, 20pin 9.6X4.5X400 25 
----····- . f-------------+---·-------

22, 24pin 9.6X4.5X400 25 

28pin 126X 5 X400 20 
-------+-------- -·---+-------- ---

40pin 15X5.3X430 15 

(2) Taping package (SOP 8-24 pins) 
Model SOP IC is bonded with adhesive tape and wrap
ped onto a reel. (Unit: mm) 
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(3) .I /;f-.A 7-1:::0 /'1'2!~ (SOP8-16pin) 

;f-J;- ·:; l-~;l,'.0)7-:1t: SOPJf~ IC~ .A.:11., fJJ~-7-:17! 

t,t~ I..,""[, Z.:11.~ 1)-Jl.-t:~~\f.:;n~ 
P, 

SOP8 

A 7.0± 0.1 

B 5.7 ± 0.1 

Do ,1.5 ~g" 

01 ,1.5 Min. 

E 1.75 ± 0.1 

F 5.5± 0.1 

Po 4.0 ± 0.1 

P1 8.0± 0.1 

P2 2.0± 0.1 

T 0.3 

T2 2.0± 0.1 

w 12.0 ± 0.3 

Tape 
Wide A B c 

12mm 330Max. 50Min. 13.0±0.2 

16mm 330Max. 50Min. 13.0±0.2 

• J:1Jlol 

(Unit: mm) 

SOP14 SOP16 

7.0± 0.1 7.0± 0.1 

9.5± 0.1 10.8 ± 0.1 

,1.5 ~g 1 '1.5 ~g- 1 

,1.5 Min. '1.5 Min. 

1.75 ± 0.1 1.75 ± 0.1 
--

7.5 ± 0.1 7.5 ± 0.1 

4.0± 0.1 4.0± 0.1 

8.0 ± 0.1 8.0± 0.1 

2.0± 0.1 2.0± 0.1 

0.3 0.3 

2.1 ± 0.1 2.1±0.1 

16.0± 0.3 16.0 ± 0.3 

T(Max) 

M 

m 

(Unit· mm) 

D E w I T(Max.) 

20.2Min . 1.5Min. 12.42:~·0 3.0±0.5 20.4 

20.2Min . 1.5Min. 16.42:~·0 3.0±0.5 24.4 

7""-JV 
Quantily 2500pcs/reel 

(3) Emboss taping package (MF8-16pins) 
SOP type IC is put in the pocket of a tape, sealed with a 
cover tape and wound on to a reel. 
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-=E / 1) ~ ''/ ? IC/Monolithic ICs 

(4) J\'v ·y !-~!it (QFP) 

~~0)75~1-~-~~tt~ZAh, fhf~h~~~~ 

~ 

Yili'T-tt 'T- :A tj-)! AX B (mm) 1 ~~f.:IJtt:I: (fl) 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 

• ftl:l:H:: jig Vt 0) ai'i~ \ 

*~O)? '5, 9J.OO~fUHH'J.00jf~'l!fJ1$,:::lE:~.Q¥f~ttl 

wcxum~J~•~9.Q~O)f~~9.Q~~u. ~$~ 

~-:5 < ~~ffil]'ti1b~1'9 0 

~WE .I IJ ::_,, •y 7 IC ~JH!:, lttlll§ttJWl::~~M3 I_,* 9 :Ii, 

-$~•M30)~0)~~~19.g~~~8*L,ZU, ~ti 

-g~:m~1::srRi~ '~-!!" < tc.· ~ ~ '· 

(4) Pallet package (QFP) 
ICs are arranged in a hard flat case and stacked. 

Number of pins 
Case dimensions Number of units 

AXB (mm) per level 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 
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BA4402/BA4403 
BA4404/BA4405 

BA4402/BA4403/BA4404/BA4405(j:, FM 7 :ht'Sl:1~#.\! 

~70/~I/~ffl~t~z~•~~~~z. 3V~~~ 

;f--11 :iJld! "J ~ iJ' €> *-L.A 7 v ;:t-T i --J-* Zrt.iBl!!I 

':f~fflZ~ *9 o 

BA4403/BA4405(j:, RFJ7 /7', OSCIE)Jl~. ~ ::f-!J-IEI~ 

a l*l~ ~ "l SI)' BA4402/BA4404(j:, ~ €> ':AFCffl~/~ 

'J ::f -r ·:1 :ta- !*la ~ z ~' * 9 o 

C::tl.6~lC(j:, li~'':t:0 /::J/l~-T:i;i,z, AFCIE)~~ 

~AA. &·~t9 7->flH~~*'H> c~ffll~W.H:J:? Tff~'~ 

't .Q.:: t iJ~Z ~ * 9 o 

The BA4402/BA4403/BA4404/BA4405 are developed as 
the front end ICs for the FM radio receiver and are appli
cable to a wide range from the potable set of 3V power 
supply to the home stereo tuner. 

·~ft 
1) jjj{-'J:~i!l~l±:!Blil!iJ~ 1.8-9V tft.~'o 

2) ~flH~iJf't{'.lE ~Z t I) :±lit7.>o 

3) AFC~~AA. flH~~*'N:J: IJ~~'~ltiJfZ ~7.>o 

e Features 

1) Voltage range of operating power supply is as wide as 
1.8-9V. 

2) High gain can be stably generated. 
3) Optimum model can be selected for use according to 

AFC and large or small gain. 

• 1' C ·:; ? 1f 17? 7 L./Block Diagrams 

BA4402/BA4404 

RF AMP 

OUT 

BA4402/BA4403/BA4404/BA4405 

FM 7 [J / " I / I'' IC 
FM Front End 

• ~Jf~-;j"~~/Dimensions (Unit : mm) 

BA4402/BA4404 

~ t,1 
0 • 

~ ~1--1;:;:;::::;::;;::;:;;;:::;:::;:::;:::;::;:::;::::;:::;:::;::::;::::;:::;:1 
~ ...:. 

"' 
~ 
oi 

l(IIJ [IIJ CID a:Il [IIJ a:D IIll III] [IIJ I 

BA4403/BA4405 

.. 
0.3 

jL 
0.3 

em~ e Applications 

FM pocket radios 

Cl.0 

FM;f--7 ·:; ~ 7 ~;:t 

7 :;·;:t:h-1! ·:; ~ 

*-L.7.7-v;:t 

Radio cassette recorders 
Home stereos 

BA4403/BA4405 

RF AMP 

OUT 
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BA4402/BA4403/BA4404/BA4405 

~· 91-lf~ /\1) ~-\' ·:; / fljf~ RF7' :..- 7' 

BA4402 SIP9pin ;fij' 32dB «-7-l§Ut!l 

BA4403 SIP7pin !ft\ 32dB «-7-lt't-l!! 

BA4404 SIP9pin ;fij' 38dB I~·:; :$1/t°t!IJ 

BA4405 SIP7pin !ft\ 38dB I~·:; 5'1Jt!IJ 

• ~M:ftl7;:'.iE:l'&/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

BA4403 6 

'11!:~'11!:1± BA4402 Vee v 
BA4404 9 
BA4405 

~gm~ Pd 500* mW 

l!J1'Fi.ffil/UB IHI Topr -25-75 "C 

1:ii!:ff::i.ffi\li:lBIHI Tstg -55-125 "C 

• il~rt:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =3V) 

BA4402/BA4403 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!ft\1~-%Pi\''1l!:mt la - 2.5 4.0 mA -

t±l:1J"<!tff 1 Vo1 25 40 55 mV f IN =100MHz, 60dBµV 

t±l:1J"<ltff2 Vo2 80 120 160 mV f IN =100MHz, 100dBµV 

folJSB~~"<!tfE Vose 180 250 340 mV Vee=2V 

~~1~.Ll:."<ltEE VsTOP - 1.4 1.6 v -

BA4404/BA4405 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!ft\1~-%Pil'"<!tmt la - 3.0 5.0 mA -

t±l:1J"<!tff1 V01 55 80 120 mV f IN =100MHz, 60dBµV 

t±l:1J"<!tff 2 V02 80 120 160 mV f IN =100MHz, 100dBµV 

fol$~~'.!tff Vose 180 250 340 mV Vee=2V 

~~~.Ll:."<!tff VsTOP - 1.4 1.6 v -
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Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



BA4402/BA4403/BA4404/BA4405 

• iJl1J:1Eli:Ul~/Test Circuit 
BA4402/BA4403/BA4404/BA4405 

RF AMP 

r--------
1 
I 
I 
I 

ip"-LL "' "-- ~ 

I 
I 
I 

T, 

O.OOlµF J; J;O.OOlµF 

• JiCifflf§lJ/ Application Example 

BA4402/BA4404 

Fig.2 

• 11~a<J!f6\ttdllal/Electrical Characteristic Curves 

BA4402/BA4403 
2401.---,---~--~--,---,~-~ 

l----+----+---1---1-- ~:c:_-l~~MHz ·-

% l 1801---+---~---I----+---+--

gj 

~ 1~1---+---+--1--~..L:"'.<-f ....... ---I--~ 
~ BOl----+---+--._rl-./----+- --+---' 

~ I/ 5 1---+---+---11---4----+----

401---+---+-7-il----+---+---I 

v 
~ 40 60 80 100 120 

INPUT VOLTAGE: V.(dB1.V) 

,- -

' I 
------: 

I 
I 

Fig.1 

r-T--1 ------+--~-nOUT 

4700 

Vee 

T1: IFT 2153-4095-322 (SUMIDA) 

T2: RF-L FEM10C-2F6 (SUMIDA) 

Ta: OSC-L FEM10C-2F6 (SUMIDA) 

BA4403/BA4405 

OUT 

Fig.3 

20 0 
f1N-100MHz 
v.- lOOdBµ\/ 

160 --

naHrn 

0 

> 12 .. 
UJ 

" ;'!: 
...J 

~ 
.... 
::> 
Q. .... 
::> 
0 

0 

f 
0 

0 

10 

SUPPLY VOLTAGE : Vco(V) 
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> 
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> 
E 

1! 
~ 

w 
"' "' ,_ 
_J 
0 
> 
0 

"' 0 

200 
f1N:i;OOMHz 

· v,, ~ 60dBµV -

16 0 

120 

80 

f------.-

/ 40 

t 
10 

SUPPLY VOLTAGE : Vee(V) 

Fig.6 l±l :t.J~EE 2 ··· '!libi!'<lUHHi 

300 ! 
Vcc=2V 

250 

200 

150 

100 

50 

o>-----+----''------'----'---"----' 
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta('C) 

BA4404/BA4405 
2401--~----------:r--~ 

1---+--!-----i-----lf-~;~~MHz _ 

2001----t---+----i-----IL_--'---~ 

~ 
} 160 

l---+--!-----+----1---+----...J 

~ 12ot-----+---+--··-v .... lL'----+--"----' 

8011----+---1----Jl.----1---'---~ 

-) 
4011---+--~~~1---f----+----l------< 

_,;/-
20 40 60 80 100 

INPUT VOLTAGE: v.(dB,.V) 

Fig.10 l±l 1J11EE- J...:t.J'ilEEfij;'fi 

120 

ftDNrn 

BA4402/BA4403/BA4404/BA4405 

10 

SUPPLY VOLTAGE: Vee(V) 

120---------------
1 

Vee~ 3V 
V11oi=70d8µV 

0'-----'---'------'----'---'---__J 
50 -25 25 50 75 

200 

> 160 
.§. 

~ 
w 120 

~ 
!::; 

~ 80 

~ 
0 

40 

AMBIENT TEMPERATURE: Ta('C) 

I 
f1N- lOOMHz 
v.-lOOdBµV 

I" 

SUPPLY VOLTAGE : Vee(V) 
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> 
5 
N 

200 

flN~lOOMHz 
V11;= 60dBµV -

160 

g 120 
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"' "" f-

6 80 rf > 
>-
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>-
::> 
0 40 

i 
10 

SUPPLY VOLT AGE : Vcc(V) 

Joo--~-~--~-~--1-~ 

Vee 2V 

250f----+---jl---+---+--+---t 

> E 2001----+-----t--+---+--t-----l 

l 
w 
"' "" f-
..J 
0 
> 

5l 
0 

150f----+-~-"kl"""l,---+-----+--+----f 
1--L 1001----+-----t--+---+--""."loe-t-----l 

501----+-----t--+---+--+-----t 

01----+----+--~-~--~-~ 

-50 ··25 25 50 75 100 

AMBIENT TEMPERATURE: Ta( C, 

BA4402/BA4404 
20 

18 

16 

Ci:6. 14 
0 
J 12 

~ 10 
z 
~ 8 
(3 

~ 6 
"" () 

~ r-- -
REVERSE VOLTAGE. VR(V) 

Fig.16 AFC/\ 1) ~-\' ") 7~·- ~nno-.:1Hi¥tt 
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BA4402/BA4403/BA4404/BA4405 

500-----~-----~--~ 

400f-----jf------t---+---+---t 

1 ~ : Joo l----1_,17------+---+---+----t 

"" f-

6 2001---+-l---+---+---+-----l 
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<fl 
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E 
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w 

"' "-..J 
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::> 
(l_ 
>-
::> 
0 

100 l---+-4----+---+---+------l 

SUPPLY VOLTAGE: Vcc(V) 

120----~-------T--~ 

Vcc~3v 
fN=lOOMHz 

100>----+----+---+----+-V,.~70dBµV -

80 f-----f----r---~f-----"<+----f------+-----l 

::===bJ==~= 
20~---+----+---+---+--+----l 

QI----+----+---+----+--+--~ 

50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta('C) 
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BA4408F 1.SV FM 7 [J / " I / I'' IC 
1.SV FM Front End IC 

BA4408F 

e ~~'1">!~/Dimensions (Unit : mm) 

BA4408FI!, 1.5V-t?·;1 t-.lfH:M/iDl.d.:FM7CJ;..- I-I/ F 

ffllC1'"9o 

RF?/ :1l§I~, a :\'--ttl§I~, jjljJlll~Mlil§I~, 51.A.1'§1~ ·:1 

7yl§I~, IF7/:1l§I~, AFC,ffl/~IJ:\'-;>·;1/t;•i;,UJ]jJG~ 

tl."(~'*9o 

The BA4408F is a FM front-end IC usable for 1.5V set. 

·~ft 
1) IF? /:1, AFC.I'§/{'):\'- i' ·;1 :1"/J: i*Jfl [., -C ~ '.Q o 

2) IF?/ /O)!±l).,:tJ 1 /I::°-?'/ A 1!33001', i:! 7 a ·;1 

? 71 JL-:Sl0)1 / l:::°-?'/A t~.g. [., n'.Qo 

~a:\'--ttl±l:tJU, mtt~~1'~-ffl1'8.Qo 

4) RF?/ /O)J{-( HA :J /7/-tt "IJ:i*Jit [., n'7->o 

5) jjljJl5~tlil§l~O)~~m ::::i :... 7 :- -it "IJ: i*Jil t., -C ~' 7-> o 

6) iJR, ~~~tt :Ii .Ii!:~' (0.9V * 1' ibf'Fi'i]"figo l'ft~ibf'F~J± 

0.9-2.0V)0 

7) 1.5V FM/ AM IF~ A 7 .L. IC BA4230AF t J: ( Jii.g.T 7-> o 

•Features 

1) Built-in variable capacitor for IF amplifier and AFC. 
2) Output/input impedance of IF amplifier is 330 O, 

matching that of a ceramic filter. 
3) Mixer output is usable even for a resistance load. 
4) A by-pass capacitor of RF amplifier is built in. 
5) Built-in feedback capacitor of the local oscillation cir

cuit. 
6) Good reduced power characteristics (Workable down 

to 0.9V. Recommended working voltage 0.9-2.0V). 
7) Matches 1.5V FM/AM IF system IC, BA4230F . 

• .mi.t 
1.5V"-·:1 F;J;/Hi-FiA7v::t 

• Applications 

1.5V headphone Hi-Fi stereo players 

8.7+0.3 

1~1~12~1~ 

~fD 
1234567 

-:J___ 
~ 5 J_{;:;frri;;;;::;;;H;;::;H;;;:::;;;H;;::;H;;;;:;;:;H;:;)q 
...:!~1'!"!'" IL 

~ --1~ -l-
o 1.27±0.2 0.4±0.1 

lllL-~ 
of1~_l 

JLo.3Min. l 

• 7CJ ·;1 ? 1i 1J7~7 A/Block Diagram 
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e ~X;f:ftl:*::lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

i!Jf'f)gJUafill Topr -25-75 

fli'::tfi.li\Jii'Bfill Tstg -55-125 
---·----------------t--

AFCl'PfJO~ll: VAFC 3.0 

Unit 

v 
mW 

·c 
·c 
v 

BA4408F 

• l1t~lbf'l:~d4 /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 0.9 1.25 2.0 v 

• ?1~1'19~ti/ Electrical Characteristics (Ta=25°C, Vee =1.25V) 

Parameter Symbol Min. Typ. 

J!llifg--%Pi¥~ili lo 4.0 6.0 

1Fi:J:j:l:J~ll:(1) VouT 1 15 30 

IF:±l:l:J~ll:(2) VouT2 35 55 

IF.A:±l:l:J-1 /i::"-'l/A Z1N(IF) - 330 

.Fo\llB~lm~ll: Vose - 150 

.Fo\$~lm1~ll:~ll: VsToP - 0.9 

AFC :$i' 1 ;f - F CAFC - 10 

• illtl:lEIBli&~/Test Circuit 

75fl 

FM SG 

Max. Unit Conditions Test Circuit 

8.0 mA - Fig.1 

55 mV f IN =90MHz, 50dBµV Fig.1 

75 mV f IN =90MHz, 80dBµV Fig.1 

- Q - Fig.1 

- mV lose =79.3MHz Fig.1 

- v lose =79.3MHz Fig.1 

- pF VR =1V Fig.1 

---(A\--------0 Vee 

Fig.1 

naNm 

L1 : RF COIL 2112 FEM 10C-2F6 (SUMIDA) 

L2: OSC COIL 31;2 FEM 10C-3F6 (SUMIDA) 
T '.FM IFT 2153-4095-322 (SUMIDA) 
CF: FM CERAMIC FILTER SFE10.7MA5 (MURATA) 
BPF : 76 - 108MHz BPWB6A (SOSH IN) 
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• .JiC)Jijf§lJ/ Application Example 

AFCo"'\'\1\.-~ 

' I 

e TOTAL.JiC)J0181~'9lJ 

AM ANT 

0.01 µFl: 

FM ANT RF 

6 9 3 4 
l FM FRONT END l l 

BA4408F 

13 14 

osc 

' lOOkn 

lOOkn 

AFC<>'VVc;----j ~-m 
' ' I lOpF : 
' ' ' 

Fig.2 

T1: AM OCS 4177-216(SUMIDA) 

T,: :AM IFT 4175-352(SUMIDA) 

Ts: .FM DET 4176-208(SUMIDA) 

47µ F + 

.. OlµF 

J;: 
Vee 

(b) MIX IFT~fija;'f 

CF1 ,CF2 : FM SFE10.7MA5(MURATA) 

CFs:AM PFB455J(MURATA) 

FM 
AM 

0.47µF 
+ 

1 kn 
+ 

0.22 
'µF 

6 2 1 
FM AM IF 
BA4230AF 

11 1; 31-0--+--'-"lf-+-<rl5 12~M1MP~0 9 

6 BA1362F 

16 14 

I~ lnOpF 5pF 

--~-'VV'~~~~~~~~~--"=.:c~~~~~~-' fo CHECK 

Fig.3 
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BA4408F 

270l] 

16 
8 

VLED 

1.5V 

+ 
IOOµF 

+ 4. 7 µF 
L 

"T 0.0lµF 
m 4.7µF 

+ R 
u. 

~~ 
C> 



• IBliHIJ£0)fillllJI 
(1) RF7' //191~~ 

RFJ?//(;t, 1''-:AftjJ!!O)l--7/V:A9T, l'i11~:A:J 

/ 7/-tt f i*iid L, n' ;!; 9 o ANTl§IM(: (;t;)ll;~ii~ 7 1 

Jl-51 (BPF) W f f~ffl L, ;!; 9 :If, RF7' //:lf1"- :Af~jJ!!1J 

~O)f;:_l:J>, tf:Jt.J1 ;...-1::·-~r;...-:A:1nsoO)tO)ff~ffl vr 
<t!..-6~'0 

RF7' //O)tf:J:fJAfoi(:(;t, LCl"iJW\lllBl~Ht~*1C t., ;t: 9 o 1 

~-VftWO):A/~7':Aftf~·9.Q~i:J>~, 517/tt~ 

O):::i 1Ji.--\'!>2;.xiN$tt~O):J1 Jvf1~ffl9.Q UtJJ:J!t.f&i 1; 

;!;go 

FM ANT 

y 1.---r-1~ 
l_ ti -r BIAS 

~ r :f~, -- ¥~oct~T 
1 if-"" i r' rt:!'' 

0.00lµF l 0.001µF I 0.001µF I 

Fig.4 

(2) f.llMR:lmlBIM.l.iHf ~ '\'-tt!ElM 

f.llMR:lm@M~, :J~~7~~Rtm@MT, RtmlBIMfm 

1£9 .Q :J /7/-tt f i*iid L, '[ ~ '* 9 0 

~ '\'-ttlBIM"-O))i.A.':';t, '' ·:; 7 rlBl~~f~lnt n' * 9 o 

~'\'-tttf:J:fJO)Af.i~, 1~0)~~-tt~~.QAf.iTtM.El'l 

T~;t:9o 

tfttt(:~ .QAf.iO)ijJg-(;t, flH~:lf1!ki:9 .Q O)l')i~:lf~,~ 

T9o 

RF 

'-'----'BA440BF 
13 

Fig.5 

(3) IF7' //@M 

IF7' ;_,. /@~~(;j:, ~Jb7' //(: ~ IHJ\1£ -6 ti.TS IJ, iz 7 

~ /7 71 Jl.-90)1 / l::'-9/ :A t!l.g-f t .Q f;:_/:J), 7'/ 

/O).A.tf:Jt.J1 ;...-~-9/:A f33oo'=~~'.lE 1.,n,;1;9 o 

IF ---::i_ -T 
Fig.6 

II 

~IF -T 

BA4408F 

(4) AFC,Ei'J1~· 1) '\'- 1' ·:; / 

FM#!iBi:tf:J 1.JO) S -JJ - ·j' f flj,Ei'J L, T AFC f /J> Lt .Q f;:_ /:J) O)l'i 

1) '\'- 1' ·:; / :$1" 1 ::f - Ff i*iid L, T ~' ;t: 9 o 7' / - Fi~IH;t 

GND(:f~jJ!! -6 :h T ~' ;!; 9 o 

14 

100W 100k!1 
1---+---ANV-~~~FM l§()Jlitlj;IJ 

l0.047µF 

Fig.7 

• ::i-<M±ti 
FM IFT (10.7MHz)4176-303(P-5LG) (SUMIDA) 

4 - 6 4 t 
IC•-- 2311 r4 1--CF 3 - 2 11 t 

J1 ~ 2 -1 3t 
Vee~ 1 L_.61----~GND *~ti 0.09UEW 

0 

C=82pF 
Q:>40 

Fig.8 

(jliJii1:i1!iJ)(40X60mm) 

Fig.9 

---11---

L, :l j_ --j ~f6pF ~ 
osc~ l33p~r 

IBA4408F,~ -I ~pF '-· o ____ ~ 

D J23p~ j~~l;ciJoµF 
L:.'.J T // \ ~~on+i 

L, RF 

Fig.10 
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• 'l~lr.J~tt:llHl/Electrical Characteristic Curves 
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BA4411 /BA4412 
BA4413 
BA4411 /BA4412/BA4413,;:t, FM 7 D / I- I/ ~·fflO)'E 

,/ IJ;:., ") ?IC1'9 0 

RF7' ;.,- :t!Elll~. .:: ::\=--fj"IEIJl~. f.;JflB~E:lmm~. 11.Amr1 ·:1 

7 7' [E]Jl~, IF7' / :t!EIJl~}.,HfAFCfflJ\ 1) ::\=- -V ·;17°111 ::t

~·tJ, €>lMP.lt~ n n' * 9 o 

The BA4411/BA4412/BA4413 are monolithic ICs for FM 
tuner front end. 

-~~ 
1) i1.Jf'l=~iW-~f:Ewfm;IJ'2-8V t ii:~ 'o 
2) RF7' / :1, MIX, OSC, OSC)i:.AJ\ ·;1 7 7', IF7' / :1, 

AFCffl1~· 1J ::\=- -V ·;17°111 ;t- F ~SIP 9pin~: ;!': t lh, 

~~':NP t., t.:Y:ffi-T~c~IH: ~ -::i T ~' 7a> o 

3) IF7'/7°0)flH~';:t 3 7 /nintT iii> fJ, 1~ffl9 .Q IF;:, 

.A::;- .b. 'fJ 7 1 Jv?l ,:-&l' t.>itTi~HR9 .Q Z. t ;1J~·1' ~ 7alo 

4) IF7' / 7°0).Aili1.J 1 / l::"-11 /.A ';:1:3300 ': ~ -::i Ts 

IJ, -1z7,:: ·;1771Jv?i0)1/l::"-11/.Atfl-&l'L,T 

~ \.Q 0 

5) M IXili 1.J ,;:1:, t!.Uii::!it fo.i1' td~ffliiJljg1' iii> .Q o 

6) RF7' / 7°0)1\ 1 /\'.A ::J /7-' /-fj" ~I*!~[., T ~ '.@ o 

7) OSC[E]Jl§O)~~ffl::i /'j-'/-fj" ~ l*Jjl L, T~ '7alo 

8) ~i :iJvJ\ 7 /.A rui_MIX[E]Jl§ ~ :l*ffl [.,, OSC)i:A ';::1\ ·;1 

77'~,M1Xili1.J,:111::t- FIJ.:: ·;1?1~~LtT~'.@O) 

1', OSCO)'!: v ;1J'2''~ Oi..A.1.J~;'ftt;IJ~·~~=f 1' iii>{> o 

e JIB.ti 
FM7 ~.i';:t 

7 ~::t :h iz '/ t

*-.b. .A 7- v ::t 
:h-.:A.7-v::t 

BA4411 /BA4412/BA4413 

FM 7 0 / " I / (" 
FM Front End 

e 91-~-f"~~/Dimension (Unit : mm) 

2.0 Rl.O 

-~-54±0.2 ---a~~~ 
20.32±0.3 _, 1.25 

la:JJ CID III] IIIl a:JJ !Ill IID IIIl [[]JI 

•Features 

1) Wide operating supply voltage (2~8V). 

2.8~~· 1 

Cl.O 

jL 
0.3 

2) RF amplifier, mixer, oscillator, oscillator injection buf
fer, IF amplifier and AFC variable capacitance diodes 
are housed in a 9-pin SIP package with pins arranged 
for easy mounting. 

3) Three IF amplifier gains may be selected to match the 
IF systems or filters used . 

4) The 1/0 impedance of the IF amplifier is set at 330Q, 
matching the impedance of the ceramic filters. 

5) The mixer output can be used with a resistive load. 
6) RF amplifier with an internal bypass capacitor. 
7) Oscillator circuit with a built-in feed back capacitor. 
8) Double-balanced mixer circuit with a buffer for oscil

lator injection and a diode limiter for the mixer output, 
minimizes oscillator leakage and improves response 
to strong inputs. 

• Applications 

FM radios 
Radio cassette recorders 
Home stereos 
Car stereos 
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• :to"/?~ 177//7 A/Block Diagram 

BA4411/BA4412/BA4413 

• ~Mfi:*::\E*!i/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ilif.~EE Vee Max. 9.0 v 

~:gffij~ Pct 500 * mW 

ibi'Filffi.!UBl!ll Topr -25-75 ·c 
fJiH'f)lffi.l:UUfl Tstg -55-125 ·c 
AFC~D!JO~EE VAFC 3.0 v 

• l'IB\!IJJtF*#/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 2.0 4.0 8.0 v 

• fljil,IY-J~tt/Electrical Characteristics (Ta=25°C, Vee =3V) 

Parameter Symbol Min. Typ. Max. Unit 

!!!\f~ ~a;J~inE lo 5.5 8.0 10.5 mA 

IF i:l:l1J~EE(BA4411) VouT 7 15 25 mVrms 

IF i:l:l1J~EE(BA4412) VouT 20 35 50 mVrms 

IF i:l:l1J~EE(BA4413) VouT 32 46 60 mVrms 

IF .Ai:l:l:tJ1/l::°-'.$i'/:A. Z1F - 330 - Q 

foli:IB~~~EE Vose 200 300 400 mv 

'.)i'1;;t-l''~:lff CAFC - 9 - pF 

• ill~:\E@i&~/Test Circuit 

Vee 

Fig.1 

RDHrn 

BA4411 /BA4412/BA4413 

Conditions Test Circuit 

-

f1N=100MHz, 80dBµV 

f1N=100MHz, 80dBµV 

f1N=100MHz, 80dBµV 

-

fosc=110.7MHz 

V,=2V 

BPF: 76-108MHz BPWB6A(SOSHIN) 

L,, L,: FEM10C-2F6 (SUMIDA) 
IFT: 2153-4095-322 (SUMIDA) 
CF,, CF,: SFElO. 7MA5 (MURATA) 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

73 

I 
7 
D 
;., 
t

I 
;., 
I'' 



...... 
~ 

ii z a 

,, 
.c· 
;.., 

E 
-I 

~ 
r 
Ol
li! 
ml 
~ 
~ 

FM ANT 

AM ANT 

4 6 3 
FM FRONT END 

BA4411 
BA4412 
BA4413 

,'i?" 
u. 

c;; 
~ 

~...l.AFC 

~I 

220k0 

.+ 

1000 

LED 
470 

T·7~ 
:r-1•0 

FM/AM IF 

BA4236L 
BA4237L 

17 12 

15 18 

FM/AM 

FM MPX 

BA1332 
BA1332L 

13 B 12 16 

Fo CHECK 

LED 

+ 
lOµF 

Vee 6V 
--<: 

4.7µF LOUT 

--.-±H--o 

4.7µF ROUT 

~ 

T, FM IFT 
T, AM IFT 
T3 AM OSC 
T, FM DET 
CF,, CF,: FM-1!7:,-, 77001' 
CF3: AM1'7"·1771Jo? 

• 
51-
im 
:i 

" > 
~ 
~· 
g: 
::J 

= 3 

"' iD 

m 
> 
~ 
~ .... .... ..... 
m 
> 
~ 
~ .... 
N ..... 
m 
t 
~ .... 
w 



BA4411 /BA4412/BA4413 

• 11J'ftfill.ijl'I 
(1) RF7' / 7@litt 

FM FRONT END 

BA4411 

AM ANT 

fill 
1000 

IO.OlµF 

o.~~I 

6 3 

lOµF 

314 

FM/AM 

1000 
SW, + Vee 6V 

+ lOµF 

T, LED :rm lk n 

17 12 4.7µF 
FM/AM IF 11 + AF OUT 

BA4236L 

10 15 18 

lO~F ::5pF~~~-----~------------~ 220k0 

220ko 

BPF: 88-108MHz SNY-2101 (SUMIDA) CF,, CF,: FM SFE10.7MA5(MURATA) 
T,: FM IFT 2153-4095-322 (SUMIDA) CF,: AM SFU455B(MURATA) 
T,: AM IFT2150-2173-147(SUMIDA) 
T, :AM OSC 2157-2239-295 (SUMIDA) 
T,: FM DET 2153-409-090 (SUMIDA) 

Fig.2(b) r,t,EfJ;F- l"l@~ll!~(BA441HBA4236L) 

~BA4411 
BIAS BA4412 

BA4413 RF7' / 7 ti-"' - A.tl:tl!JO) t- 7 /::;·A. $1 C', 1\ 1 HA. :::J / 

7/-ft f i*J~ [_, n I ;j: 9 a 

ANT@litt '::: ti, ;m;:t;tij;&i 7 -f Jt.- $1 (BPF) ~ €: {~ ffl [., ;!: 9 

#, RF7'/:1#~-A.·~~~O)~~. ili1J1/~-§ 

/A.ff75QO)tO)f{~fflVt<t.5~~'a :l:t.:, CtJ .. ; t-~ 

:h T~ 1 Jd:'~ 1 BPF€:{~ffl9.Q~-@;-,i, tJ ") :1 1) /·~7':::i ;_,7;_, 

-It fJf i'.'~ l' 9 0 

OR 
·················r·············· 
P_t--vee 

RF7'/:fO)ili1J~foH:::,i, LCl'ii]~@lm€:•*'1: l.,:l:9a 1 

~-Vlt~O);;z:f~7'A.lt€:~~9Q~~~. 9~7M~ 

0) :::J 1 Jt.-'\"> 2 /}(~~-*i-f ~ 0) ::J 1 Jl.-f {~ffl9 QC j(jj*fJfiV.> I) 

* 9 0 iJ:' s, ~ ~ -tt@litt" 0) tJ ·:; 7 1) ;_, 1· :::J ;_, T ;_,-It 'i 

IC,:::i*J~~ :h H 1 :1:9 0 

(2) ~ ~ -tt@lltt 

~ ~-tt@~ti, ~~7' ;_, :tt::: J: Q §:iJt.-1\7 ;_, .A™1 l'f1i!P.lt 

~:hTsij, 0~0)~~#~Jd:'<A.7~7'A.~•t~Jd:' 

< ld::-:iT~ 1 :1:9a 

Fig.3 

~ ~-It ill 1JgBt::: ti I ~· 1 :;f - I"'::: J: Q IJ ~ ·:; $1 fJ~-~~ It T iV.> 
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(3) JalgB~~@~~ 

Jal$~~@m1:t, ::iv? ?ttt-l!!l:J: .Q ::i;i, I::'·:; ·;1~ ~1llUf.I 
t., z s •J, ~~@m~t~.6JG9 .Q s-Er .. i~tfE-cr .. iO) ::i :.--.:r 
:.---tt 1;;1: 1c1:i*Jjl ~ n n' * 9 o 

~:f--tt@m"O))i.A,1:1;;1:, /\·:;77;/f~lt"tili>IJ, ~iA:tJ 

HifO)ibf'FO)'ti:'.lf: t ~-:> "t ~' ;!: 9 a 

(4) IFJ7/7" 

IFJ7/7"@~~1!, i.ti1J7'/7" CI~·:; 51 *Cl '71:J:-:>zt~ 

filG ~fl 1"~'* 9a A.:±l:1:J1/1::0 -11'/ .A I;;!:, 1Ci*J$f!f:fit 

1:J:•J33001:~;E~n-rs•J, -tz7~ ·:1?711i-?1:ii11 

*69.QC: c:lfl'~;l:9o 

MIX 

Fig.5 
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• 11~rr.J~tillll$.i/Electrical Characteristic Curves 
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BA4424N 

BA4424N FM/TV 70/."I/ I" 
FM/TV Front End 

BA4424N ti, FM 70/ f-I./ ~-fflt:~~~:ht.:'E./ I) 

y·:;?IC-z'9o 

RF 7'/"/@rng, ~ ;t--ij-@rng, f.j\fffi~:fmimg, IF/\·:; 7-p 

7' /j'""!Jl.'(j AFC fflliJ~~:l;::5f 1 ;;f- FJ: 1Jt1ijjij(; ~ :h l\,' 

ao9o 

BA4424N is a monolithic IC developed for the front end 
of FM. 

·~:& 
1) RF7'/7°, ~;t--ij-, f.j]fiB~:lm~, IF1'1·:;7-p7'/1', 

AFC ffl /j' 1 :;f - Ff i*.l~o 

2) TI/ l:::'O) 1 -12ch tJ"~f§:liJfigo 

3) :5f:i1v1\7:,.,;z.~.~.=t--ij-ftl(ffl L,, =1~'5-~~ttfe1i 

4) ~;t--ij-W1J~?7/7°:5f1:;t-Ffi*l~o 

5) f.j]ffil~:fm/\·:;7-pfi*J~L,, ~~A1J~~1ife1i~o 

6) IF 1\ ·:; 7-p7'/7°0>W1J 1 /I:::"- :5f /.A ti 330 0 -z' 

di>IJ, t7 ~ ·:;? 71 JL.-110)-{ / l:::"-:5f/.A C~~o 

1) ~=t--ij-W1JumttAMT~~mliJ•o 
8) ~;t--ij-.A,1J~~"j'~/~~/~/-ij-fi*J~o 

9)f.j\$~:1m~Ma>•m~:,..~:,..-ij-fi*J~L,, -~~~o 

10) SIP9pin0>1J,~H·:;'T-:Jt:i\11.16.>'.>6:/1.TSIJ, ~~ 

t:£!n L, t.: 1:::· / i!!C~IJo 

•Features 

1) A RF amplifier, mixer, local oscillator, IF buffer 
amplifier and a diode for AFC are built in. 

• :7'o ·:; 7:5f17?'7.L./Block Diagram 

1 

RF IN BYPASS RF MIX 
OUT OUT 

• ~Hf~;f"~~/Dimensions (Unit : mm) 

22.0~~- 2 ----1 2.8~~- 1 

Y''" 
_JL 
0.3 

2) TV frequency 170-225MHz are receivable. 

3) A double-balance type mixer in use improves 2-
signal characteristics. 

4) A clamp diode is built in mixer output. 
5) A local oscillation buffer is built in, for improving 

intensive-input characteristics. 
6) The output impedance of the IF buffer amplifier is 

330 O , matching with the impedance of the cera
mic filter. 

7) Mixer output is operable also with a resistance 

load. 
8) A mixer input coupling capacitor is built in. 
9) A feedback capacitor for the local oscillation cir

cuit is built in, in 1-pin type. 
10) This IC is mounted in a small package of SIP 9 

pins, in a pin layout suitable for packaging. 

7 

GND IF OUT AFC OSC v cc 
DIODE 
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• ~Mfil:*:~*!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i!ll~EE Vee 7.0 v 

ff:g:j~9': * pd 500 mW 

lhf'Fi.11.Jtnmi Topr -25-+75 ·c 

f¥:ffi.ffil.1tnmi Tstg -55-+125 ·c 
AFC mna•EE v, 5.0 v 

• lt~llJfUH4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.6 4.0 6.0 v 

• ~~ff.J~M/Electrical Characteristics 

• m:iJlf~'l!/DC Characteristics (Ta=25°C, Vcc=4V, f!li!~~jjj\1-j=-'iltl.I) 

Pin No. Symbol Typ. Unit Test Circuit 

1 V1 0.5 v Fig.1 

2 V2 1.2 v Fig.1 

3 V3 3.8 v Fig.1 

4 V4 4.0 v Fig.1 

5 V5 0 v Fig.1 

6 Vs 3.3 v Fig.1 

7 V7 0 v Fig.1 

8 Va 3.9 v Fig.1 

9 Vg 4.0 v Fig.1 

• 3'611f~tt/AC Characteristics (Ta=25°C, Vcc=4V) 

Parameter Symbol Min. Typ. Max. Unit Condition Test Circuit 

1!1\f~~~[§J~-ilif lo 2.6 4.5 7.2 mA Fig.1 

t:l:l/J~fa•EE Vo 30 50 72 mVrms fd=98MHz 100dB 11 V Fig.1 

lill$~~-EE Vose 200 400 630 mVrms fose=108.7MHz * Rs=OQ Fig.1 

~~flj~~ Gve 31 36 42 dB fd=98MHz, 55dB µ V Fig.1 

lilllilfl~~f~ll:-EE Vstop - 0.9 1.2 Voe * R5 =0Q Fig.1 

AFC 51' :;f- ~:g:I: CAFe - 13 - pF v,=2Voe Fig.1 
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• ill~~l§lttt~/Test Circuit 

.__.,......,r-T""..,....,--r"-r-T'""'T"-r"-r-1..,......"'T""T-i"""T':'",........ lil.ill: 

• ~9iliiT·O)Ji~ 

CDFM ANT .A"fJM-T 
~RF -p-:,,-/1\-( 1qM-T : 1\-{ 1~.A :J /7'/""ij"i:tt*'1G 

@RF7'/7WfJaMM-T:RF~~l81~i~*1G 

@)MIX WfJYifii-T : IFT 3UH!Htcam 

@GND M-T : IC 0) GND Yifii-T 

@IF 7'/7WfJYifii-T : Zour=330Q 

Fig.1 

WAFC ffl )f 1 :;t- l'"Yifii-T : 1J '.I - FYilii-T ( 7' ./ - l'"Yifii-TitP'lflBT GND A.jt!~) 

®oscM.:r 

®VccM-T 

: llllflB~:lllUtt.JNm~i:jt*'1G 

: ICO)~)ffl!M-T 

ftDHm 

t!!;j;t ; (l 
::i/7'/-tt;F 

V.V Vose 

GND 

BA4424N 

I 
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• ~IE! llftO) llJfF 
(1) RF 7" / 1'1Hln 

RF7"/1'U~-A--0)~5/9A97"/1'~9. 

ANT IHI l!§ t;: t;J: ~~3m~ 7 1 Jv 9 ( BPF) ~ f fieffl [., ;!: 9 

~ RF7"/1'Y~-A·-~~O)~~. Wn{/~-? 

/A:lf?SO(})tO)ffieffl [.,Z < t!:.t51,'• 

;!: t~, DC 1J "J ~ t5tiZ1,' f.t1,' BPF Hieffl9 .Q ~ii t;J:, 

1J ·:; /IJ / 7'::J /j"/-tj-:IJ''i_k'.,~~9 o 

RF 7" / /O)W n~f.iit;: t;J:, LC ~~!Hlll§H~if.)!C L, ;!: 9 o 

{ ;( -:;'J;t~O)A / 1) 7" AJ;tfej:~9 .Q t~~t;:, 9·:;1'1-;f 

~O) :::i { Jt.-~ 2 ;.x~l.:R1"1~0) :::i 1 Jv f fieffl9 .Q C::3\'1J!lli!::IJ'il1> 

•a9. t.i:s, ~ =t--tt!Hln"-0)11·:;1' 1J ;....?:::i ;..,7;..,-ttt;t 

IC t;:l*Jjlt5tt Z1,';1:9 0 RF 7"//0)J\{ HA::J/7'/-tj

tH~if.!i.l)lf~;fttO) .t~v t 0) f fieffl [.,, J...nfftlJO) BPF O)f~:t-1!! 

,r;';\A.•if.)!Ct.,, spin (GND) t::to.Enlli:-:Jtt;l:9:1J'·, .::ns 

ffi5,S'J\'9-/ t;J: Spin ;I)> SO)~;Jjji~5Jit:lf~M5Jitnf.t\,\J: 

? t;: t., Tl' t5 \, '• 

Fig.2 

(2) ~ =t--ttlHll!§ 

~ =t- -tt !Hll!§t;J:? j'Jt.-1\ 5 /A~ Nl!Jfill t5 ti Zs I), OSC 

O)-'Ev:l.f1rf.t< A1' 1J7"AW5~t1rt.i:< "1:-::iZ1,';1:9. 

~ =t- -tt W ti flB t;: t;J:? 1 ;;f - !';'(;: J: .Q IJ ~ ·:; 9 :IJ'-~§Hf ZS I) , 

~~J...n~ifttO)ej:~ f ~-::in'* 9. 

RF 

Fig.3 

BA4424N 

~ =t- -tt W tiO)~ f.ii (;!:, IFT 0) ti :IJ>t[ffitt;: J: .Q ~ f.ii~ tfieffl 

i5Jfig~9. td!:. t.,flH~:IJ"1!fF9.QO)~)i~:IJf'.Q,~~9. 
(3) jjjjf:BR~IE!ll§ 

jjjjMR~!Hlnu. ::Jv?9••~J:.QRM:::i~~~~~f 

Sfflt.,-rs~. R~!Hltttfmfill9.QB-E~~as-c 

r .. iO) :::i ;..,7;..,-tt t;t 1c t::l*J~ t5 n z1,' * 9. 

~ =t--ttlHll!§A.O))iJ...t;: 1;1:1<. ·:; 7 J7 :1.Jf~tt-r s •J, ~~J...naif 

O)l}Jf'FO)~'.JE f ~ -:J -r \,' * 9 0 

Rs t;J:::f~jjjlJ~:M~ffl ~9 o ~~'.JEfji!;:-:)1,' Z t;t+$hi~ [., 

n~~tt.,Z< tc.·t51,'• 

MIX 

*Rs=220 

~r 
Fig.4 

(4) IF 1\ ·:; 7y7"/1'!Hll!§ 

IF/\·:; 7y7"/1'!Hll!§t;J: I ~ ·:; 9 * D '7 t;: J: -::i nMfill t5 

n-r\,\;1:9. Wn{/l:0 -?/Atj: ICl*.if:Bl;:J:IJ 3300 

t::~~'.lE t5 n -rs •J, i!' ~ ·:;? 71 JH t=ilUa9 .g.:: c: :IJ'. 

~~;1:9. 

MIX 

Fig.S 

(5) AFCfflilJR~:fi:?{::t- I'' 

r--1F 
CJ 
-;);" 

FM ~i/f W tiO) S 1J - 7' f fljffl L, Z AFC f :IJ1 tt .Qt~ ~(7) 

i5JR~11:?1::t- i-·tl*Jjlt.,z1,,;1:9. 7"/- rnrn 

GND t;:f~!-l!lt5 n z1,,;1:9 o 
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Fig.6 

• 'fflfLJ:.(l))i~ 

(1 J JitJf.llEIM~l:l}!l t., T 

JitffllEIJltr~(l)mum•9«~t(l)t~m1.,-rs~*9~ 

;:'.ffJf.11:&> f:: -:i T l;;t: ~ 61:~~1'10) ;:'.~~f+Sti:JW1,' * 9 o 

~tt~IEIM::<E~fR~t.,T;:'.~Jf.l~~~~u. MMttO)h 

~ 6 t', ~i.lf~~ttt~<l.1)9HtLHlB~.&lf~t± IC 0)1\7 '/ 

:\'-~f~)j: t.,T+~~?-~·:,,fJ!T*::<E l.,T < t~-~l.'o 

* t::, Mfflil:l}!l t., * t., T l;;t:~,\Hi1' l;;t:+~~~~lrl' ~ T 

s1; *-t!fi,O)"{';:'Jm< tC.~l.'o 

(2) ihf'F~imi~l±!Mtil:-::J 1,' T 

ihf'F~im!~l±!BIHI 1*.n'· iii> ftl;f, ihf'Fp.i]IH!iM.Ji O)!BIH! 1*11'

JitO)IEJJltr~lmihf'F :lfflf:M ~:ii T 1,' * 9 o ~~tt1ifi:l:l}!l t., * t., 

T l;;t:, 1HiHk1*P~O)Afl.f§1ifi:l;;t:flf:~iEc' ~ * tt fi,tf, ;: :ii 6 0) 

!BIHll*IC'UMttMO)a•~RibUili>~*tt;,,o 

(3) RF7'// 

ANT IEilllH:l;;t: SPF ~fffffl l., * 9tf, RF 7'//:lfA;.'

;z..•·~~O)k<l.1), wn1:...-~-9:...-;z..w~oO)tO)f 

ffffl l.,T < t~· ~ l.'o * f;:, DC fJ ·:; t- ~:ii Tl.'~l.' SPF 

f~Jf.19.Q-~U, fJ~/~/~:::::J/~/~W~•1'9o 

1~·1 /\;z.. :::::J /7'/~l;;t:.Atifl!IJO) SPF O)Jtt-t!l,~l:•t-t!l L,, 

;: :ii 6 f ~-S"~'.$1-/ l;;t: 5pin :IJ' 6 O)~imi~mt:lf~Ml:mt 

n~\, 'J:? ~ 1~:$1-:...-i!!icfi'1: 1., -r < tc. ~ \,' (J«O::<Em~~O) 

J:? ~ GND 0)511El l., )o 

BA4424N 

(4) ~ :\'-~~foil:-::Jl. 1 T 

~ :\'-~w n~foil;;t:, IFT 0) IU•t!fml: J: .Q ~foi1' tffJf.lliJ 

li~1'9:1f, f1M, =f;§{5-~~tt1:~1l't.,*90)1'ii~:lf~,

-r-·9o 

(5) f.ill}BjE~il;l:-::Jl.'T 

1'•ii1Jit~O)C1i~ f <l.1) ~ l., Spin ( OSC) I: s It~ jE~ v 
A;.'Jt,.O)fill'I~ f fr? ;: t :lfC' ~ * 9 o -t :ii I: l;;t: Spin t :$1 / 

?IEIM~~•m(~o-~+o) f.A:h~tfilll~WllI•1' 

9 o t::t~· 1.,, :$1 :...- ? IEI JltrO) a 1i' :...- :t 1: l}!l 1., -r O)jE~#<m 

t:-::Jl. 1 T l;;t:+~1:)i~ t., Tfifi:O)~~::<Ef sJW1,' t., *9 o 

(6) IF/\·:; 777'//l:-::Jl.'T 

IF 1~· ·:; 7 7 J7 //O)Yiffi-T~I± f flJJf.I l., T ft!JO)IEJll~"-tt~ 

9 ~-~1: l;;t:, YitiT-l:~i!INl±t.fJ::Ob~ ~ :h~l. 'J:? l:i!!ic)j: < 

tC. ~ ~J:? 1:sJW1, 1 L,*9o 

(7) ~jjO) CR 7 1 Jv :$11:1}!1 l., T 

~iM\71 /!:;Mi.A 9 .Qt!fml:J: IJ~l±~Tt.f~ i_;m\\Ji:lfffr 

T9.QO)-C·, VctYiffiT- (9pin) t MIX OUTY:tiT- (3pin) 

(4pin) r .. 91:1;;t:ffrmf;Ml.AL,~\,'1'<tC.~l.'o *f;:, 9pin 

t RFout YitiT- (3pin) r.,90)t!fm I;;!: 3pin ~l±tf 2pin ~I± 

J: I J1fr < ~ 6 ~\,I J: -) I: ~tE [., l < f!_ ~ \, 1 0 
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• 'll~~~tt/Electrical Characteristic Curves 

84 
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BA4110 FM-IF ~ ~ 7.b. IC 
FM-IF System IC 

BA411 Oti, :tJ - .A 7 v ::t, ~ :i - :J ·:; 'J t!. / 9 fJ: c ~ f;:_ 

<lt)t:mi~ ~tc.FM-IF,EfJ=E / ~ 1J ·:; 'J 1c-c'"t o 

~ 7· j- Jv v /'\ Jv ;< - 9 t±l 1:J, AGC t±l 1:J, AFC t±l 1:J fJ: c· FM 

7- :i -7 c. ~ -r 1.£1,,~tJ: tic. 1i, c. ~.mttmi l*lit vn' * -r o 

~s~•~t±l1:J~U/1X~ff~-i~~~-~""f8Q~ 

7 I-~ :i-71 /?i~!Jik~T1,';1:"9~l", ljljij~J.b:1,,FM 

- IF~ .A 71' B~tt.fi'iJjjg t fJ: -:in' ;1: "9 o ;1: td.lO~d'.,t:.l:t 

"'· Jj\~l'i":; -?-- :Ji:l*ffl ~ "[\, '* "t~l"' / 1J> HM& 
i ::i /J"'J I- ':*11\lill"t Q;:: t tf""f·8 * "9 0 

The BA411 O is a monolithic IC for FM-IF amplifier devel
oped for use in carstereos and music centers. 

-~~ 
1) 1J,~7- F')l"·:;-7-:Si'fjjj(ffl ~T\,'Q~l"t!. ·:; 1-~'J' 

~{tfJfl~]:fiQo 

2) •~t±l:h ~ 7 I-~ :i -71 >7.mtlmi l*lilo 

3)~A:h~*711-/1~ M~/1X, ~~~~1F 

l:::0 -?f8:/J<lt)T1J'~ < l"8Qo 

4) ~ :i -71 :,,7·mi~~A1J1§.J;}v/'\JvfR;t S :11.Qo 

5)~1-71/?~~Q•~B*M•IfR;tS:hQo 

6)A1:Jm.J;}M~:i-71/?M•I~~~fR;tS:tt 

Qo 

7) ~7'7Jvv-"'Jv.i<-9t±l1J:lf-J\,'-rs~J. ~~H±~.A7v::t 

7Jv7-/v'J~BA1350~::J/ 1-D-Jvf§-l;}t:)ii~ n'Qo 

8) AFCt±l1:Jt.f-J1,'"[\,'Qo 

9) 70/ I-I/ FfflAGCt±l:tJt.f-J1,'T1,'Qo 

10) ~lll!\Ji""f&>Qo 

11) ~t±l:hv/'\Jv""f&>Qo 

12) S/Nt.f.5!:1,' 0 

13)1ff~$ l" &, Q 0 

14) fleffl~fftBf!!lffJ.b:\,\o 

•m~ 
:tJ - 7 :;· ::t 

:tJ-.A7v::t 

~ :i - V":; 'J t!. / 9 fJ: c· 

BA4110 

• 91-~-;f~li!)/Dimensions {Unit : mm) 

19.05±0.3 2.75±0.25 

~ 
2 4 6 8 10 12 14 16 

•Features 

1) Compact, zigzag pin package contributes to com
pact equipment design. 

2) Built-in soft muting function of sound output. 
3) Enables high degree of suppression of white noise 

during weak signal reception, noise between sta
tions and side peak noise in the case of detuned 
condition. 

4) Variable input signal level at a time when muting 
starts. 

5) Variable muting maximum sound attenuation. 
6) Variable muting slope with respect to input signal 

level. 
7) A signal meter output is provided which is suitable for 

use as a control signal for the ROHM BA1350 multi

plexer. 
8) AFC output. 
9) AGC output for front-end control. 

10) Hi~h sensitivity. 
11) High output level. 
12) Good SIN ratio. 
13) Low distortion. 
14) Wide supply voltage range. 

• Applications 

Car radios 
Car stereos 
Music centers 
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• ltim 
1) FMffl IF!\!lWi, ') ~ "J )l 

2)? :t- F77-r~i&' 

3) AFC, 7 :i - = /? ;t. - ?l l:!J :h 

4) AGCl:!J:h 

5) ~?7-Jld/-"'JL.-;t.-:)ll:!J:h 

6) 99.A:ha~ ~ :i -71 :.-- 'f 
7) -fillla~ ~ :i - 7 1 :.-- 1· 

• :iCJ ·y? 5f 1' 7?7 J../Block Diagram 

BA4110 

• Functions 

1) FM IF amplifier and limiter. 

2) Quadrature detector. 

3) AFC and tuning meter output 

4) AGC output 

5) Signal level meter output 

6) Muting for weak signal reception. 

7) Muting for detuned conditions. 

i----------------------------------------·-··- ·······------

).,1JJ\1'-P.A 

jfltJJ'i 17' :A 

INPUT 

),,JJfllJGND 

• l@M!W:::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i.!1-~EE Vee 14 

ff~m$1C pd 500 * 
lbf'FigltlMll Topr -25-75 

f*i'fiilliltlHI Tstg -55-150 

• fl~rr:J~tt/Electrical Characteristics (Ta=25°C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit 

ffffl~EElBII!I Vee 6 9 12 Voe 

!l\\1~-%~'ill:mt la 10 22 37 mA 

'J ~ "J 7- 1 ;.... ~t' i! : .. -;z, V1N - 25 34 dBµV 

~i.Hit±l;IJ v-"'Jt- VouT 320 380 440 mVrms 

tfj;IJ~$ THD - 0.2 1.2 % 

1~-%:Wt~.H: S/N 65 80 - dB 

AM:tllJEE!i AMR 45 60 - dB 

tfj;IJjfttii; RouT 2.8 3.9 5.0 kQ 

RDNm 

I Four 

OUTPUT 

tli1J111JGND 

6 
AFC MUTE 
tli;IJ :J/ eO-J,},;IJ 

Unit 

v 

mW 

·c 
·c 

Conditions Test Circuit 

- Fig.15 

Jl\\.A;IJ Fig.15 

-3dB Fig.15 

100%MOD, 1 kHz, V1N =1 OOdBµV Fig.15 

100%MOD, 1kHz, V1N=100dBµV Fig.15 

100%MOD, V1N=1DOdBµV Fig.15 

- Fig.15 

- Fig.15 
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• 11itl'f:J!fi§1ttJ!Ul/Electrical Characteristic Curves 

88 

Vcc=9V 
20 l---l---+--1--1----l---+-f- f1N~10.7MHz 

10 f1N~lKHz 100'1i>MOD 
~:i-71/7::t7 

_L Vo 
co -10 1---+--Hrf'--t---+--+--+--+--+--+--+---t---l 

~ -~1---1----1---1--l----l---+-l---+---+--I-+-~ 

~ -301--~IZ--'......_--1 _ _,__,___.__l---!--+--l--I--~ 

i-40~ 
'::; -50 l---+--+--+~~-+-+---t---t-l---+--+------1 
~ 5 -60 l---l---+--li---l''\--i--+--+-+--1--1---+--I 

-701---1---+--1--l-4--+--l--+---+--l--I-~ 
"\-..NOISE 

-801----l-----1-___j--l----4---+~l--..j.....J---l~""-~ 

-90 .___.___.___, _ _,____.___.__,___.__.___, _ _.___, 
0 20 40 60 80 100 1~ 

6.0 

5.0 

?: 

~ 
Uj 

"' ~ 
0 
> 
8 
f-
::i a. 
f-
::i 
0 

4.0 

3.0 

2.0 

1.0 

5.0 

4.0 

?: 
~3.0 

~ 
0 2.0 

"' z 
~ 
::; 

1.0 

INPUT LEVEL:V1N ( dBPV) 

Fig.1 

-1-

II 

10 12 

SUPPLY VOLTAGE:Vcc (V) 

10 12 

SUPPLY VOLTAGE:Vcc (V) 

Vooo 

loo 

14 

I 
V11=0.diµV 

f1~10]MHz 
flil!'~ 

14 

60 

50 

l 
0 

40 :: 
fz 
'" a: 
a: 30 ::i 
(.) 

fz 
'" 20 ~ 

10 

'" s 
0 

350 

150 

5.0 

4.0 

?: 
ii; 3.0 

:F. 
f-
::i a. 
f-

" 0 

g 2.0 

"' 
1.0 

RDNIR 

BA4110 

f1N~10. 7MHzfliJU~ 

lrl JM
fl 

20 40 60 80 100 120 

INPUT LEVEL:V1N ( dBPV) 

Fig.2 v"\'.Jl- J< - :ji l±l:f.J 
AGCl±l:f.J -.A:t.J•l.BM1 
~.i-1-l±l:f.J 

t--+--ll---t--+-+--+--11---1---+--I-~ 2 .0 

10 12 14, 

SUPPLY VOLTAGE:Vcc (VJ 

Fig.4 ~)Jtl±J:t.J v"'<'Jl-

THD -•i.!i!tl.3:~tt 
S/N 

f1N=l0.7MHz 

flil!'~ 

I I 
V1N=OdBµV 

10 12 14 

SUPPLY VOLTAGE:Vcc (V) 

Fig.6 AGCl±l1J-ti.!i!•J.3:!1~tt 

72 



~ 
!l; 
> 
~ a. 
I-
::> 
0 

..J w 
> w 
..J 
..J .. z 
12 

"' 

6.0 

5.0 

V1<l1JeµJ-

rt ftJ=10.7MHz 
I lliil'lll----1-

4.0 

3.0 
VJN=70d8µV 

..;p' 

2.0 
V~=SO~B/'~ 

1.0 

VN=OdBµv 

10 12 14 
SUPPLY VOLTAGE:Vcc (V) 

V1N~100~8µV 
40 1--+-+----i1--+-+---t--r-1n~111 

i 
~ 201--+-+--l--+-+---t--t--t---r----1 

~ 

~ 
fil 
ff: 
ffi -201--+-+----il--+-+--+-+--t--t-----1 

~ 
-401--+-+----il--t--+---t-+--r---r----1 

10 12 14 
SUPPLY VOLTAGE:Vcc (V) 

350 

t---+---t-t--t----i-+--+-1-+--~oocr-i 2.o ~ 5.0 

3ool---+-~=_...,~j...--:::::i--~;l;;:i::~;j;:~=::::tvo;,--j=t---1f=. ~ > 
l -;iii" z 4.0';; 
~ 1.5 ~ ~ 
:_j 250 t--+--i-+---t--f-+--t-t-+-t-+--1 ~c~ ~ 

..J~ 3.0~ 
0 g 

5 1.0 i 
!!: 200 l--t---t-+--+--,l-+--+-+-+---t-+---l ~ 2.0 8 
~ _J ~ 

0.5 >'! -
l--t---t-+--+-1-+--+-t-+--THO :!:=- g 1.0 o 

150 J. 

-20 20 40 60 80 

AMBIENT TEMPERATURE:Ta (C) 

naNrn 

200 

i 150 
!£ 

~ 
6 z 
i= 
::> 100 
~ 
:i: 
I-c 
~ z .. 50 III 

50 

<i' ..s 40 
E 
,:: 
z 
w 
er 30 er 
::> 
0 

I-

ffi· 20 
0 

"' w 
5 
0 10 

6.0 

5.0 

~ 4.0 
~ 
> l 3.0 

~ 2.0 
:::; 

1.0 

BA4110 

v,.~ 1 oo~Bµ v 
R1-13=lOKO 

I'--. 
........ 

10 12 14 
SUPPLY VOLTAGE:Vcc (V) 

..,_ V1N=l00d8µV 

V1N=Od8µV-

-20 20 40 60 80 

AMBlENT TEMPERATURE: Ta (C) 

v1J=odlv 

V1N= 1 OOdBµ V 

-20 40 60 BO 

AMBIENT TEMPERATURE:Ta ('C) 

Fig.12 ~ .i-7..,;... 1'1±11.J-JIJl!IUM'li 
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6.0 

V1N~lJdBµ 1v 

5.0 

~ 
" 4.0 > 
f-
:::> 
0. V1N=8Qd81.1 V 
f- 3.0 :::> 
0 
_J 
w tl 
> w 
_J 2.0 
_J V1N-6Qd81.1V 
<( 
z 
Q 

"' 1.0 H 
v'"LdJ,.v 

-20 20 40 60 BO 

AMBIENT TEMPERATURE:Ta IC) 

• iJllJ~liill&~/Test Circuit 

+9VDC 

BA4110 

a 
"'' 

33pF I ~' 

Fig.15 

90 RDNrn 

5.0 

~ 
4.0 

i'P 
?: 
f- 3.0 :::> 
0. 
f-
:::> 
0 

8 2.0 
<( 

1.0 

27k0 

BA4110 

V1N=OdBµV 

V1~100dBµV 

-20 20 40 60 
AMBIENT TEMPERATURE:Ta (°C) 

Fig.14 AGC:±liJ-~!lili.!!./l~tt 

2.7KO 

G:J 
~L, 

+ 
4.7µF 

AFCtll:IJ 

6 

BO 



• !El BMMmt (]) iltlJl'I 
(1) IF7"/7' 

IF 7" / 7't:1:, ~ib7" / 7' 6 ~z.·•MP.JG L, n' ::!: To 

7" / /flj~~ tH180dBT, W :1:J t:1: I .:: ·:;? * D '7 ~ii Vt 

'J :t - F 7 T -\' 1) .:: "} ? 7" / 7'" 18-15-1.!: w T t t =b t:::, IF 

7" /7' .A::f:J-"'l*J.i1\ 17" :<. 1.!: IJ'lt Tl'::!: To 

A :1:J 1\ 17" :<. ~EEt:1:, IF7" / 7'W :1:J O)Sf~ii v /'•<Jv T'l*ii 

~ n, ;.mm112.6v t !J: -::in'* T 0 

(2) 'J :t - F 7 T -\' IJ .:: "} ? 7" / 7' 

IF7" / /W :1:J ;/J' S 0) :t- -\' 1J 7"18-15-1.!: 'J :t - F 7 f--\' •ililBJ 

U-"W:l:JT.Q t t tt:::, fH§,EIH-1' 1) 7"f§-.5 ~lllPJ w [., 
9pintJ'S W::f:J l.,Tl'::l:T 0 IF7" //W::f:Jl:::xt L,9pinlFW::f:J 

T t;1:>t.{]10dBO) 7" / /flH~tJ' iii> I) ;:!: T 0 9pin1FW :1:J 0) W :1:J 

1 / l::'-:$f/ :<. t:1:, >t.{]4000 t Jd:-::i Tl'::l:To 

(3J 'J =t - ~· 7 f- -\'•;mm~ 

'J =t- ~·77 -l'•i1t1BJ~~t:1:, 1.7.Ji..1<:.7 :..- :<.O)~mblt'B~• 

~TtMP.ll I.,, IJ.:: "} ?7"//tJ>SO)iE~§:t--\' 1) 7"18-15-•iiiE 

1.!:, 9pin-11pinr.,i1:::1H•Ht ~ n td~~§~f ;m 1.., T90°~~§ 

~n~:t--\'~7"mi5-~~ij:<.1~7-:..-?~tt.Q.::t~~-::i 

-r•ilt t.., n' ::!: To 

;mm11pin'J :t- ~·1§:-15-A.::f:JYl/iT-1:1:, 1H11t(])IRJ~r.J::i 1 Ji.. 

1::: ~ -::i T 13pin Vret C. ta: t£1Rl•f.il:O)>t.{]48V1;::1\17" :<. ~ n 
;!;To 

(4) ;f;<. 1--7"/7' 

'J =t- F7f- -l'•i1tm~tJ· s 0)8~18-15-1.!: 1'7.Ji.-1\7 :..- :<. 

O)~iJJM•T-*~1-A~J.mL,8~~71--.::1-71/? 

H'T-::iTl'::l:To .:: 1-71 /·~7'~;¥ttl:1:,5pin-GNDr.,ittt 

1itt6piniiiE.A•iiiE1:::~ -::i T ::i / 1-- o-n· ~ n ::l:T (Fig.16 

*~~lo 5pin.i.il: 1:1:, 5pin ::t - 7' :..- 0) t ~ m12.1Vt:::l*JflB T 

~ll'.:<E: ~ n n' ::!: 9 o Bpin•iJtW ::f:JO)iJJi'F•EEt:1:, ::i 1 JL-IRJ 

~a#t:::13pin VretC. ta: t.f!RJ•EEO)m{J4.8Vt:::ill'.:<i:: ~ n Ts 

I), t±J::f:J1/l:."-/j'/:A.RdH{J4kQ(:Jd:-::iTl'::l:9 0 ;f 

:A. I- 7" / /flj~~ t [., T IH{]30dBili> IJ ::!: T 0 

(5) ~ ?"t- Ji.. v -"''Ji-•;mm~ 
6~tf4P.JGO)IF7"//0)-'j ~ 5~EI 3$.ll'.§.:&Lf:fD$.ll'.O)IF7"/ 

/t±:J::f:J 1.!:, ~.q I.:: ·:;? * D '7 l'·J& I) t±:J l.,IF.;t--\' 1) 7"18-15-

e 91-ittt!J~(])iltfJl'I (Fig.17*~) 
C1 : A::f:J tJ ·:; 7' 1J / ?::i /7'/-if 

R 1 : IF 7" / 7' A ::f:Jt!.ttit 

.:: O)fttmt::: ~ -::i T, IF7" / /(]) A.::f:J 1 /I::' - :$f / :<. tJ"* 
'.IE:~ n ::!: To t.., t.: tJ'. -::i T M$.\l'.O) W :1:J 1/1::· - :$i / :<. 1::: 

~ -::i Tt!.ttitiif~'.<E: t..,, 1 / l::'-:$f/:<." ·:; f-/ ?f 1:1: 

tJ>.Q 1JZ,~1iili> •J ::!: To M$.ll'.t::: i! 7.:: ·:; 'J 7 1 Jv? tJ'·t~~ 

BA4110 

40 '-----~--'---'----'---"----'----'-----"-'----' 
u 1.0 2.0 3.0 4.0 s.c 

V, THROUGH 27KO (V) 

Fig.16 .::.:i.-7-1/'f::J/t-CJ-J"tf:E
_;: .:i.- H.IR.JiI 

0)1::'-'J~iltt:::~ -::i T i.,.r.;·Ji..~WH'Tl', v-"''Jv~W•iiiE 

f .g. P.ll t.., T W :l:J t.., n' ::!: To 15pin v "'JL- ;< - ? w :1:J 1:1:, 

I.:: ·:;? * D '7 W::f:J t Jj: J Ts IJ' ~sA.t.Ja#O)Jilj.;:vA;'J(, 

W::f:J 1:1:>t.{]5.3VT'J 7 //T .Q ~ 7 t:::l*JflB~ll'.'.<E: t.., n' ::!: To 

(6) AGCW::f:Jm~ 

fD$.ll'.7" / /;/J> s 0) ~? j- )v [//\;'Jv•W H'Tl ', ~$A.:1:JP#I::: 

16pin Hfr•1.il:t:::iJl~Tlf::l:To l'.il'.iA::f:JP#t:::l;1:im.mm13.8V 

i:::~ll'.:<E: l.,Tl'::l:To 

(7) AFCW::f:J!EI~~ 

~C7"/7'W::f:J~. •$W:l:JtlRJ-O)IBJUmP.JGt!J:-::iT 

l'::l:9 o ~f.H:1:7pin-13pinr .. i:ll~(])ftt1itiiT~;{. s n.QO) 

T,AFC~Jl • .:: 1- HlF~O)~Jl'.:<i::tJ''i:iJljgTT 0 7pinDC 

•1.il: l;t, flaj ~P# t: 13pin Vret C. t;J: 1£ IRJ- C. Jj: I) >t.{]4.8V t: 

!J: -::i Tl'::!: 9 o ~~P#I::: 1:1:, IRJ~P#DC.i.il: ~ t:f:l{,,I::: I., T 

± v FT 'J 7 / 7' ~ n .Q ~ -j 1::: l*JflB HMP.ll I., Tl'* T 0 ?pin 

oc •iH"V F z 'J 7 :..- 7' ~ n.Q t-tt 1 F•WIB!Ut::: ~ -::i 

T, 14pin.:: 1 - 7 1 / ?W :1:J f, m14.7VO).f:ll:t::: 51 ~ L. 

tf::l:To 

(8) l*lflB~:<E:1t•;~ 

l*IM~:<E:1t•~~, :<E:•iiiEIB1Utt•EE~i7-91::t

~·i:::~ IJ mP.JG Vl'l' ;!;To @:iiit8~t:::t:1:, 12pin VccYiliiT-• 

l±Tm16V;:I: T ICl*Jf\B1:1:~'.\E:t::: !J: -::i Tl'::!: 9 0 

~ n Tl'.Q C. ~1:::1;1:3300 f-::>ltT < tC. ~l'a 

C1,C3: IFy//J\1J7:A.O)J\1JX-;<.::i/-T/-if 

13[31~·17" :<. IF7" / /O)\IW).iJ\ 17" :<. 1: s l' T, IF7" / 

7'W:l:JtJ> S(])IF:t--\' 1) 7"18-15-, .:&Lff(])fj!J(])~~ilt18-% 

P.ll13-fGND"''1JX-;<.l.,Tl'::l:To C::(])li~1J,~<T 

.Q C:IF7"//(])j}Jf'FtJ'·:if'~'.\E:t Jd:IJ ::!:To ::!: t.:::i /7'/ 
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'ij-(::~T&~~-tt~9~n~t(J)f~ffl9Q~~W 

c1ii I) ;:1:9 0 

R2: AGCtl:\/J~f.jf!.UJt 

16pinAGCtl:\:h~I± t 2:.(J)t!.HJt1iU::J: -:i T99.A/JPi¥ ~ .:i 

-7-1 / 1f(J), ~ .:i-71 >7m.JM1.A:h1§%1,,,'\JvH~ 

'.lE ~ ::!: 9 o 1?tl~J.f, 2:.(J)tftmf J: •J1J' ~ < 9 Q t, 16pin

GNor,,i~mctf~:k ~. ;: nt:.1:1:m vr, 14pin ~ .:i -7 

1 /·'.itl:\:h Bl~ _ttfQ t.:61>, ~fl"tl:\:htJIJIDf~tm ~ T 

\,\~::1:9o 91Jt>!,, 2:.(J)~-@;-, ~ .:i-71 /''.7'm.JM1A 

t.11§% vA;'Jvt;J:~jt.J v 1 '0v1D1Jt:fHr ~ ::!: 9 (Fig.23~ 

~~)o 

~ t.: ;lf-;i T' 16piri-GNDr .. it!.tmt: J: -:i T' '.) 7 " ~ -1 -

71/~--~(J).A/J~~~71/7•at8'.lE9Q2: 

(:: tfc· ~ Q (:: t 1,' ~ ::!: 9 0 AGCtl:\ /J~I±.:& rfAGCtl:\ /J 

(J)X<j-A::MMit:-:i1, 1 z t;J:, 2:.(J)tftmf~~ T t~10mV 

J..:.J.""f"(J)~!b ~:IJ>}Jl_tJ, f, ~ .:i-71 :.,,7·:::i:.,, I- O-Jv(J) 

~61>~~~f?~Q;:(::~~C::~ctJ~~'.lET9o 
C4: AGC~l±:Sf!)~ffl::i/7/-ij-

AGCtl:\ /J tHJJ$§l:IF7 / 7°tl:\/J(J) IF::\=- '17 1J 71§% f vi\ 

Jv~tl:\@~~'= TIIJi•J ti:\~ z1,' Qt.: 61>, c4ml*-ll: ~ n z 1,' 

fJ\,'~-@I, 2:.(J)Yilif't:t;J:IF::\=-'\7 IJ 7~).Ji~(J)~)1it:IJ~·?~-:i 

T ~ ::!: 1,' ::!: 9 o ~ t.::IJ~·-:i T 2:.(J)::J /7/-ij-:IJ~·,J, ~ 9 ~·Q 

t, ;:(J)~mcf1'\1'1~:x,~~nt't:, FE"~~~nz 

~::l:?t.:61>, '7Jt--r1~:x,f?Ltt.:J:?1JW'Sf~t.:9.t:l 

ftJ,:1.Jfd!ilJ;:l:9o 

Rs: :,,7"f-Jvv«Jv.i<-:$ltl:\:h~f.Hftm 

99.A:hPif ~ .:i -7 1:.,, 7·i:stt Q, .A:h1§%vA;·JvM 

~.:i--T1/?•••(J)~~f~~9QmmT9.ffi~ 

t.f, 2:.(J)tftmf1J'~ < ~z1,,~::1:9t, :,,7"f-JvvA;'Jv 

.i< - :$1ti:\:h~m=~l'l~9Q15pin-GNor,,i~mc(J) .A t.11§ 

Fig.17 

BA4110 

%v«Jt-t:M9Q~!!ict.J~·~* ~. ;: nt: ~t.: tf-:i z, 

14pin~ .:i -71 /7tl:\:h f51 ~TLfQ~)1it(J)X<j-,AIJ~ 
!!ict~:k9 Q t.:61>, ~fl"tIJJl±M.A:h1§%v""·'v(J)~i!!ct;J: 

*~ < tJ-:iT\,'~*9 (Fig.22~~)0 :,,?:t-Jvv""''v 

.i< -:$1 tl:l:h t;J: ;:(J)tftmf ~~ z t tie:~ c:·~11:-ttt'~'.lE 
T9(J)T, ~ .:i -71/7~~tttH:lri'r.L:~r.J~9 Q;: t :IJ~· 

iiJ1iET9. :,,7·:r1vvA;'Jv.i<-:$ltl:\1Jfffl1,'T, 1~$§!'.(J) 

MPX(J)::i/l-O-Jt-fff?C::~'I"', v«Jt-;<-:$1f i-:· 

71' 7'9 Qt~ i: t;J:, 15pin-GNor,,ii:~HIJt!.tmliX?tt.Jf1i 

fJO ~ti. Q (J)T, 2: (J)~-@;-t: t;J: IC.l;j!1lfi:T~~ ~ tdili J: IJ, 

ftM~:k~tJmm•t•~~~Wd!i~*9o 

Cs: v«Jt-;< -:$1tl:\:h~l±••m::i :.,,7":.,,-ij

v«Jv~tl:\@~~tl:\ :h i:?~-:i t.: IF=t- ·'17 IJ 71§%(J)~mc'I"' f 

(J)f!lJ(J).~)J1l1§%JiX?t f i.i!• ~ -ttT 1,' ::!: 9. 2: (J)fiO:IJ~·:k 

~1,'c, 14pin~ .:i-71 /7'tl:\/Jt:(J)-:if.:.~ii1lliX?t 

:l.Jf ~ .:i -7 1/7'tl:\IJ.li::.1_ IJ1iiliT~:k9 Q (:: (:: t t:, 

:,,?:t-Jvv«Jv;C -:$1tl:\/J(J).A/Jlit1!tai¥r.llt:k~ < tJ•J 

::1:9. 

Rc~.:i-71/?tl:\:h~mmm 

~ .:i -7 1/7'tf:\/J(J)~f.jtftmT9o2:.(J)fjO:l.Jf:k~1,' t, 
~ .:i -7 1 :.,, 7·m~t:Pifr,,i:1.J~·:1.J, :IJ' •J, 1J' ~ 1,' t 1Wi1§%Pif 

(J)1!\l;~~mc:IJ~·~fJO ~::1:9. fft~1ifit;J:47kOT9o 

Cs:~.:i-71/?tl:\:tJSf!•m::i:.,,7:.,,'ij-

~ .:i-71 /7tf:\:hC~::I: ti. Z\-'Q•JIJ)Bl.11' :X,"JiX?tf 

GNDA.l'l1'1~:x,~z1,'*9 0 ~.:i-71/7.tl:\/Jt:• 

II])J1l:l.Jf~Q(::;J'(':x_ l-7/7°fim~T, tl:\:h~tl.T~::I:? 

f.: 61>, S/N:IJ~-~11: ~ t.: I)' *' ·:; 7° .11' :x_•'t: J: Q ~w n :IJf 

~'.:[9Q ;:_ C:IJ~'cti IJ ::1:9 o 

Rs:~.:i-71/~~!h~~~~•m 

14pin~ .:i-71/7tf:\/JC::,6pin;J'(':x_1-7/7°.A/JC:: 
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(7)r .. i1:tltir.: ~ tt.6pin.A.1J~imt-ifillfll 1., T, ~ .:i -7 1 ;,

?W1J~ff~M96;f-A"7/7°.A.1J~~(7)~ / "D -
Ji..t- 1., t9 o 9 t.t t.i!i, ;:(])t!.tttt-~~ 6;:. t 1:c1: -:i T, 

.A.1J1~~v""Ji..M~ .:i -:r 1;,-?iJl~I(])~!!ct-~~6 
Z.t:lfl'~t9o f?UHf, Z.(7)t!.tm€1J1~< L,l\.'~* 

9t,6pin.A.1J~lm:lfii!!1.JU1.,, efl5W1JtIPff:lfJ:i!!ba 1., :!: 

9o ;:(])~e • .A.1J1~~v-"'JL-l:M96~.:i-71/? 

iJl~I(])~~~. *~(~-:i~Z'.'..C~~ijt9o Z'.'..<l)fil 

}it € iii> t I) * ~ ( I., t 9 t , 14pin ~ .:i - 7 1 / ? W 1J 

:lf;a*fii t l' _t;lf IJ ~ -:i T \,' 61: t fJ> fJ' t.J ST, 5pin

GND~film~J: -:i Tft~ L,~~.:i-71/?;a*~~ 

IfJ'1~StL~( ~IJ:t9(7)l')i~:IJ~''.fh~l'9 (Fig.21~ft~)0 

C1: ~.::z.-71/?1\11'fA~/7/if 

Rs t ;Jtl:, LPF t: ff~JOC I.,, ;f-A "7/7°.A.1J1:(7) -:i tc. ~ 

im.IOC1t>a;GND"/\1 HA l.,Tl.'t9o Z'.'..(7)fji:1J'"1J,~I.' 

t6pinl:~)iJili1tfJ'"~IJ, ;f-A "7 / 7°€ Ji I., Tefl!if~ 

~fJ'"~filiJt:? It, r:·- "~~t.f~~ 1.,T L,t1.,t9 o t 

tc., ;:. (])fifi :1J'" * ~ \, '~e 1: 1i ~ .:i - 7 1 ;,- ?fll!li!*(])Pifr .. i 
:1Jf/f,;(~1Jt9 0 

Rs:~.:i-71/?;a*~~filiJ~film 

;:. (])fji 1: J: -:i T ~f~~Pif ~ {f~~~Pif(]) ~ .:i -7 1 /?;a 

*~R~:IJfft~ ~ tL t 9 o 1~U Ii;:. (])fi € 1J1 ~ < L, n' 

~t9t, 5pin~lm:1Jfm1Jn, ;f-A "7//(7)~~''1 

7 A v"'\JL-BI ~l'lfT1.'~ t9(7)"t·, ~gMti!J1:1~~'' 

17A:IJfffl!,_t:IJflJ, ;f-A "7//(7)7//flH~li*~ 

<t.i:-:iT\,'~t9o L,fc.fJ'"-:iTZ'.'..(7)~.g.1:1i, ~.:i-7 

1 / ?:a*iJl~~ li1J1 ~ (~-:if;:_;:. CI: f.t I) t 9 

(Fig.16, 18, 20~ft~)0 

10 ~--t ~+: +-tl, l+l--+-:r++Httll--]-+]--l--l-1-1+11 

r---~lK TI 1 

40 

JM 
RESISTOR: A 5- o (0) 

Fig.18 R s-o M#<ii.lil:l:l:tll--""Ji.., 
.:: .:i- 1-irrt*~:iit-

IOM 

BA4110 

Ca:71I/7Y~Affl~/7/if 

8pinW1J 1;,-1:::"-11' / A:1Jff.J3.9k O t t.i:-:i T \,' t 9(7) 

l', Ca(])fjil' 71 I/ 7 y ~A (])Pif~tJ(:IJf~~ ~ tL t 

9 o ~ s;:. (])~tJ((]) t t l'{l$.il: A 7 v ~ x JL-7 € tttir.: 

~ tL 6 t, 1~~<7)tz~g-( ti.(]) tc. IJ> I: +13-~A 7 v ~ i! If. 

v - ~ 3 / :lft~ S tL tit A. 0 ;:. (7)~.g. 1: Ii, Ca Ul!IJ ii* 
< fJ', t 1., < liil~t.t AT v~i!1f.v- ~ 3 ;,- :IJ'"t~ s ti 
6,i~(7)1j1 ~ ~iit:~-M~'~:IJfili> IJ * 9 0 

Cg : AFCW1J3¥lttffl~ /7/if 

7pin:IJ' S W1J ~ tL 6~5.111:1~~ € GND"'' 1 l'f A I., TI.' 

t9o ttt~1iili4.7µFl'9o ;:(])fji;IJf1J1~\,\C, AFCW 

n1:efl!i1~~m~1J t9(7)l', 70;,- "I/ i-:·"~~1., 

~~.g.~~~-~~~(])~·tl!:WZ'.'..(7)~00•fliim~~ 

J: -:i T~IDH? It 6;:. t 1:t.t IJ, ~i~W x JL-71f.A t:~ 

lttc.~etl<il~~(])J.li~:IJfJ.litLTL,t1.'t9a :He., ~00 

efl!im~Wili>6t, if1~~W@~W~~~L,TL,t? 

;:. t t iii> I) t 9 0 Z'.'..(7)~.g-1: lil<iJfiliJ I., T \,' 6 I: t :IJ> :IJ>t.J 

s 9" ~ .:i -71 /?fJ'"ffJJ~ t9(7)l', lE°*'f.i:~5J.llW1J v 

r.:'JL-:IJ'"t~ 0 ti.~ ( ~ IJ t 9 a 

R1:~.:i-71/?~~~~film 

7pin-13pinr,,91:1iba 1.,, ~ .:i -71 /?~~tAFC~IJt 

€~~96Z.t:IJ'"l'~t9a f?Uli, Z'.'..(7)1ifit-1J1~< 1., 

Tl. 1 ~ :!:: 9 t, ~ .:i -71 /?1.f~liJ.l;;:IJflJ, AFC$~ 

li1J1~ < f.tl) :1::9 (Fig.19~~)0 

C10: ~'ilB~~ftiijjjiJ\1 Jf.A~ /7/if 

Ra: ?f/l:::"/1"t!.tm 

IFT(]) 1 ;.x'fl1JLC:~HIJ3tt.il8l~l:s1.1T, 1/1::·- ?f /A 

4ifttt: ?f;,-/ 1.,n1t9 o ;:(7)fit-1J1~ < 96 t, :P.:t.i 

@~(]) Q(])fi:IJf1J1 ~ < ~ 6 tc.IJ>, f1H~:1J'"1~1' 1., t 9 o ;:. 

(7)~eW1J(])~·~~~~tL:t9~~·W1J~iJl~L, 

t 9 a t f;::, fiJt~(])f~"'fl:J: IJ ~ .:i -71'/1"t~m€ iii> 

t 1J1J1 ~ < 1., t9 t, 11pin? ::t- H~~v"'\JL-(7)~1' 

1: J: -:i T, ~i.A.1Jftifl'ili> 61: t :IJ' fJ' t.J St', 14pin ~ .:i -

"W1Jl:DCiiff:IJfWT [,t1,1, efl5W1Jt-t!IJffL,T L, 

* \, \ :!:: 9(7)l')i~:IJfiQ,~l'9 0 

Ag: ?f/l::0 /1"t~m 

IFT(]) 2;.xfliJLC:~HIJ:P.:t.il8l~l:s1,1T1 /l::"-?f/A4if 

tit- 1{// I., T1, 1t 9 o 2;.x~1' JL-(7)1/1:::"-?f /A Ii 

~5.l.llftl:M L, T 1 ;.x~ 1 JL- ti2!4iftt t-ff- L, t 9(7)l', f,QI 

ii!ffll: ~ 6~1JL-l:M1., -r, ;:. (])fil: li~.q:ai11i:IJ'"ff: 
1'£L,t9o 

L2,L31 C11,C12: IFT 

~5.l.llt±l1J<l)~JJ. t,~5.l.llW1J~ffli, Z'.'..(7)? ::t - ~77 -v 
~iii ~ 1 JL-<7) QI: J: -:i TI~ t A. c * t -:i T 1,' t 9 o ~ 1 

J(,(7)Q(])fi€*~ < 9 6 t~5.l.llW1Jiiffli*~ <ti: IJ * 
naNrn 93 
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-tt1'·, ~Ji.0)~1Mt.&U, ;m;•1if'li t :t t:~1t t., 19 o 

L,fdi-:i .. CiHIH:fitJO L, t.: :$i / ~0 / ?'tfttn:t:J: -:i 'l~~ 

~QO)M~&:li::9Q~~WS~19o 

L1 :S~i:l~ 

9pinO)IF~ i' 1) 7'1§.f}f J..11 [.,, f0)-(}HIH90°:0 t

l,f.: 7 >t - H§.f}t t., 'l, 7 >t - t-:'77 i'~i&'.[EJ~"-1::1:1 

11 L, 'l c' * 9 o IFAmpl::l:l 11 fJ1 ':>ii!U~~ i' 1; 7' f Jj]UJ 1::1:1 

L, 'l c' 19 0) C', IF Amp fJ'=1'~:li:: lj:~.g. t: t;t :,,- JJ, t-:' ~ 

('.O)).i~fJ'' 1Q'~C'9 0 

C13: ~ii!IH l~A. ::::i /7/if 

L 4 : ~jJ! 7 3 - 7 ::::i 1 JJ, 

• [EJi&O)~~ 

(1) 12pint:tJo ;t Q ~J±t;t, 6-12V t $c '~B::~~l'ffffl 

9QZ:tfJ'C'~19 o 6V1 C' t;t, pl;Jf\BO)~:li::1t~il!t.f1'11 

c' 'l c' 190) C' ICpl;Jf\BtHDitA{] t:~:li::t: ~ -:i 'l c' 19 o 

f.: t!. L, )l)M8{]t: t;t, ~i&'.1:±1110) S ~ tJ - 7'fJ''6.5-7.0Vfi 

))J:C' 7 IJ ·;; 7" [., l < Qt.:(/), ;::. O)f;j'))j:O)~jJ!~B::J..:ITC' 

t;t, ~i&'.1::1:1110);Jll;.~Mi:tf~:li::t:f~G :h~ < ~ Q z: t fJ'-~ 

1)19 0 

(2) ~i&'.1::1:111 v-"'JL-

~i&'.1:±111 v/'\'JL-t;t, Jltffl[EJ~~t:~ t., n' Q 1Hitt:li::tt0)~ 

.g., IFT::::i 1 JJ,O)~r.J!ll:J: IJ ITT{]300mV (100% MOD) fJ'f~ 

G:h19o 

~i&'.1::1:111v-"'JL-t;t, 1Hitt$~0)? -SIFT 1;.~::::i 1 JL-0)/j' 

/ !:::" / 7'tfttit1ili, 5pin-GNDraiO) ~ :i -7 1 / 7·~*i~ 

$:I~!ltfttit1ilit: J: -:i TR1t t., 19 o 
(3)~il 

)M~iJJf'FPi\'O)S/N t;tITT{]80dBfi!l (100% MOD) t 9 (':hf.: 

1iH~ L, n' 19 o· 99J..11Pi't, ~~P;ft:stt .Q .11 A."v/'\· 

JJ,(;I:, '.171-~:i-71/?'t:J:-:i'l, §El3t:&:li::C'~1 

9o 

(4)~$ 

11pin-13pinO)l'iJ~::::i 1 JL-f~!l l,'l, ~~~ s*~Mi:f 

1::1:19 Z: t t: J: I) !j!l'i]~O)~.g.ITT{]0.3% (100% MOD) .~l'i] 

~O)~.g.t-)0.1 % (100% MOD) fJ''f~ G :h 19 o 

(5) 1::1:111 ~5M v/'\'JL-

~i&'.1:±111 v/\'JL-tf~*'=~Q J:? t:::i 1JL-f~!lt.,*9 

t, 1::1:111~5Mv/\'JJ,t;t, 13pin Vrett lit£1lil~f:iIO)f.J4.8V 

t~IJ*9o 

(6) J..11 1) ~ ·y T -( / ?"t? / A 

'.17 I-~ :i -7 1 >7 f •• ~ :h 'le' .Q ~.g.t: t;t, 16pin

GNDraiO)AGCl::l:l11af.1itfttitt: J: -:i l, J..11 I)~ ·y T-( / 

?iz/A.f&:li::9QZ:tWC'~19o fflx~~O)filjjtf 

1j\~ ( l,'lc'~19t, J..11 1) ~'YT-( /?-12/A.t;l:J:IJ 

BA4110 

CARRIER FREQUENCY: f1N (MHz) 

Fig.19 R1-13l;::J: ~AFCl:il:1J(1)~:lt 

~J..11~"-tSfit.,19a'.17t-~:i-71/?f•1*~ 

:h ~ c \~.g.t: t;t, ICO)mf-J..11 v/'\'JJ,C')Ki~25 dBµ VO)J.. 

11 1) ~ 'YT1 /?iz/A.t~-:i'lc'19o 

(7) AFC 

AFCO);Jll;•.&Um\\Jll;t, IFT::::i1JL-O)'f1/t, 7pin-

13pinrai0) ~ :i - 7 1 / ?;Jll;t~~!ltftti\: t: J: -:i 'l R1t t., * 

9o 

IFT::::J 1JJ,O)lf1 /t;t, /j'/ l:::"/?'f,ff;jjt"('·~r.J!ll'~ 19fJ'', 

::::i 1 JL-O)lf1 /t;t, ~i&'.1:±111 v-"'JL-t~$0)~r.J!lf::E:t:~~ 

:lE: L,, AFC0)1;ft~W 7pin-13pin tfttit1il!l'~r.J!l9Q1JfJ'~ 

~ C' 9 o 7pin-13pin raitfttit1il! t, AFCtf:l 110)~1*i t;t Fig.19 

1:~9 J:? ~~1*i t ~I) 19 o Z: O)fftt1L1ili:t: J:-:> 'l AFC 

1Mi:f~!l9 Qt~ t: l;t, lliJP;ft: ~ :i -7 -r :.- 7';Jll;t.1:tR 

1t [., * 90)C').i~fJ''1Q,~1'9 0 

A 1·y70)0N/OFFl:J:-:> l AFCf-tm~x .Q~.g.t: t;t, 

ONPj\'O)cp{,'p.i.1)8(;J(t:s tt Q DC v/'\')J, t OFFPi\'O)FE AFC 

J..11mf- 1: fJ1 fJ1 Q DC v /'\'JL- f lli]-1:~~'.li:: L, 'ls ( ,_e,~fJ'' 

SI) 19 0 7pinAFCtf:l11 t;tlli]~r.JP;f13pinV,e1t titi'llil~f:il: 

t ~ Q J:? t:&:li:: L, 'l c' 190)1', AFC OFFP;ft: Ii V rer 

mf-O)DC v /\')J, fJ''FEO)AFC J..11 mf- t: fJ> f)> Q J: ? t: A 

1·;;7[EJ~H m.6X t., 'l < t!. ~ c 'o 

1 f.:, AFC OFFP;ft:7pinf ::t-7°/0)11t:L,'ls~19 

t, ~•1::1:111v-"'JL-, 1::1:111~$0)~~••t;Jll;•O)cp0p.i.I 

)8( ;J( fJ' - ~ [., ~ ( ~ .Q Z: t fJ'' ~ I) 1 9 o Z: 0) ~ .g. t: Jj:, 

AFC OFFP;ft:, FE AFCJ..11mf-O)J..111 /!:::"-:$(/A. t: 

~i:l~9 .Q aliiifJ'7pin-GNDrait:fifJO ~ :h .Q J:? t:mH t~ 

JilZ [., l ( f!_ ~ c ' 0 

(8)AGC 

16pin AGCl::l:l 11 t;t, ~a::~~iJJruiO) l::l:l 11mf- t ~-:in'* 

90)1'aM•#W~J:Q, Rih:t~t~c~<. pl;JflB-C& 

:lE: ~ :ht.:~:li::~ 1:±111fJ''l::l:In'19 ocp..A.11 v/'\'JL-J:..lTC' t;t, 

)M~3.8VO)DCl::l:l11t~-:il"C'19 0 FEt:AGCf fJ1 tt Q~ 

94 RDNrn 



l'.!H::: ,;J:, 7 1 Jv '.)I'::: J: -::i Z, ~)J[L'\'9 t O)ft!JO)AC)jjl~ Ht 
~i::::Bff;~ 'ZS< 1Q,~tJ'i!il I) 19 o 

(9) ~ .l - j' 1 ',...Jf 

~i-7-1/·'.7',;t, )J[LA.9.Qit11m•)J[Li::::J:-::i-r, timwR 

ft9 .Q ;r-;A "r / :t e::m1Jm•)J[Lft~.Q t.:: cll)O) ~ .i -7' 1 / 

'.:7't±J:1J[§J~~'=J: IH14jjjl l.,H'19 0 

;f- ;A I- J7 >:1,;J:, 6pint.J1 S )J[L).. 9 .Q ffilJfMl•)J[L t.J''~;IJ09 .Q C:: 

t O)flJt~tJ'ftfF9 .Q •-T-* 1J .i -L. J7 / 7"<:, i~·:l:O)~ 

:kfii,;J:5pin-GNDFaitttmi::::J: IH~:<E [., 19 0 Z..O) t ~'Fig. 

1ai::::~9 J:? i::::, tftmfU'*~~'fI~:k1~•1t:t:k~ < 

!J. IJ 19 o 1 t.:: Z..O) t ~, ~iJ1it±J:1J v"<Jv:tlOiltlO)RfttJ' 

~ [; * 90)7!).i~tJ''1Q,~<:9 0 

6pin (;J: iilfl'Pi¥, IJ: It VF t 1J. -::i Zs IJ ffjljfMl•)J[L (;J: 14pin 

~ .i-7' 1/:lt:1:1:1J•EEt14pin-6pinFaitttmTi~11; 1 

9 o t., t.:: tJ'. -::i z, 14pin-6pinFaitftmfii f R ;;{_ .Q t ~ .i - 7' 1 

/?t±J:1J•EE~M~t.,~~mJ•)J[L•lfR;f;.Q~cll). ~1-

7'1/?M•:m:O)zj~t.J'R;f;.QZ..C::~!J.~190 ffi;;{_~Z.. 

O)fftmfifif1J,~<9.QC::, zji'!iW:k~(iJ:IJ19o Z..O)fft 

mfiii= J: .Q ~ 1 -7' 1 / ·:n~••O)zji'!ic~r.J!l f fi? ~.g., 

tftmfiifi!il;!:IJ:k~< l.,;1:9(::, ~1-7'1>'.7't±J:1J•EE 

tJ'-~* t iJ: -::i z :t, ~ 1 - 7' 1 / 'f ~*;~•• t.J'·t~ s n t.i: 
(iJ:IJ;l:9 0 

e i;c;.m~J/ Application Example 

10on 
FM 

AGC AFC 

Fig.20 

BA4110 

~ .i -7' 1 / ?t±J:1J•EE(;J:, ~~Pi¥~ 1-7'1 / ?t±J/J C::, 

§9A.:1JPi¥ ~ .i -7' 1 / ?'t±J:1J fOR[E]~~c·.g.jjjl t.,, 14pin/J> 

St±J/J l.,H'19o 

~~r.JPi¥ ~ 1 - j' 1 / ?' t±J :1J (;t, ~~Pi¥AFCt±J :1J t.J'± VFJ..:l 

..t':::: iJ: .QC::, ~~•EEU<J- L, Z AFCt±J :1J f VF<!? 7 / 7° 

9 .Q t fOiJ Pi¥ i:::: t 0) v F H~ t±J [., z' ~ .l - T 1 / ?' t±J :1J f 

f~~4.7V;!: <:51~..tlfi9 o Z..O) ~ 1-7'1 / ?'O)e,;i;;t.i 

(;J:, AFCO)e,;i;t.iC::IOilttC:::i 1 Jvt, 7pin-13pin Faitftmfii 

TR fl:: t., 19 tJ', ;m;t~g~'.<E it 7pin-13pin r • .itftm <: ~~9 

.Q ntJ''E~ c· 9 (Fig.21 ~~m0 

§§)../JP~~ .l -j' 1;.... ?O)MtW, 16pin-GNDr1MGCt±J:1J 

~fo.itftmt, 15pin-GNDrai~?:t-Jt.-v/'\.Jt.-;<-?z~fo.ftft 

mt <:~~'.<E [., * 9 0 9 !J. ;p ts AGCt±J :1J ~ fo.ftftm <: ~ .l -

7' 1 /?'imMlA./Jv/'\'Jt.-O)g~'.<E. ~?-:t-Jvv/'\'Jt.-;< -?z~ 

fo.ifilm<:A.:1Jm~M~i-7'1/?M•IO)zj~O)~'.<Ef 

fi-~'19o AGCt±J}J~fo.ftftm(;J:, fO)fifif1J,~< l.,Z~' 

~ * 9 t ~ 1-7'1 / ?'!mMlA.:1J v«Jt.-(;J:~~A.:1Jfm::::fHr 

l.,Z~'~19o 

* t.:: ~ ?':t- ;i, v«Jv ;< - ?z ~iliitftmid: t O)fili: f 1J' ~ < t., z 

~' ~ 19 t, A./Jf§~M ~ 1-7'1 / ?·;~•:m:O)zji'!ict.J'~ 

no9 -9 J:? i::::~!l ~ n * 9" 

9 
::J/!-(J-JI.- GND 

1J 
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BA4110 

• 1l~tr.J!Mtt1tUl/Electrical Characteristic Curves 

500 

I 1 T +- ~ 
- +-

t - -
I 

\ I ,+ 
Vo 

:I' 400 
~ 
;: 
<Il 

I JOO 

b 
3 
0 z 200 
"' <Il 

100 

~ + ' 
'I 

[\ 
l'\ 

'I" 
I ........._ 

-40 ......... ~ 

~, --+--+--

-60 l---+--t---\---1----t---+--·~ 

O IK 2K 5K IOK 20K 50K 100K 
-80 '---'---'---'--'---'---'-_J__J__..L__J 

-20 20 40 60 80 

RESISTOR: R7-, a (0) INPUT LEVEL: V1N ( d8µV) 

f1N""1kHz 100%MOD 

~ 20 

w 
"' z 
0 .. 40 "' w 
er 
>-
" .. 
>-

" 0 60 

80L--'---J'---'---'--'-_..i.--'--'---'-----' -80'---'---'--'---'-..L_--L_..L__L_l__J 

-20 20 40 60 80 --20 20 40 60 80 

INPUT LEVEL:V1N ( dBµV) INPUT LEVEL: V1N ( dBµV) 

fo.J=JKHz 100%MOD 

-80'---'---'--'---'--'----'--.l..--'---'--~ 
-20 20 40 60 80 

INPUT LEVEL: V1N ( dBµY) 

Fig.25 R16-a,:J:.Q.::..i-7-1/7:::J/f-[J-Jv 
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t--...--..-------~~·-------------~-----
c.. 0.01!' ~-;1!' 

AFC 

R, 
68K 

GND 

0 

IN 

R, 
330 

L.7'J SFE 10.?MA 

c. j' 
--41--

0. 047." 

________ _J 

RDNRI 
BA4110 

naNm 

T,;C,o 
I ... 011' 

R •o 22K 

IFT-1 IFT-2 

-'\ ~ ?0216-000-001. 0213-713-026 

Q SM 

Q AGC 

Q GND 

Q Vee 

*l ~0.-7'1/?0FF!IJl,\l'i' 

*2 ~ 1-71;... ?"tlit.Jlll'i' 
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"E 0 
gJ_ 

l1i 10 
6 z 20 

~ 30 j 
uJ 

G:i 40 
__J 

I- 50 
:0 
a_ 
I- 60 :0 
0 

70 

80 

90 

98 
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AFC 

BA4110 

Fig.28 BA4110Jit!ll;J-f- l-'-)Di]'.JE11{1 

Vo 

MUTE OFF L _.)/ 

f--- MUTE O~ ~ ~ 

t:::l ~ NOISE 

-2Q-,Q 0 10 20 30 40 50 60 70 80 90 

IF INPUT LEVEL: V1N ( dSµV) 

RDNrn 

v 

BA4110 

9VDC 

MUTE 

* 1 2. i-7--< /".f OFF fflO);li/H-l' 
GNO,:)'it91:2.i-1- OFF,:IJ:•J;t;9o 

~cc~9V 1 

t---+--+-1---+--+---+-+--+- flN= 10. ?MHz 

t-----t----+-1--+--t-----+-+---+---- fm =400Hz 

-20-10 0 10 20 30 40 50 60 70 BO 90 

IF INPUT LEVEL: VIN I dsµv) 



• ~JILJ:.O))i:;g 

(1) ~flJ:.O)ji• 

~ilft±l:;IJO) S*~ilttfUillU9.Q~~. 14pin-6pinra90)71 

Jv 9Hif'.lf::Ju;: J: J T, A 1 - /'')I* v - 9 0)11\1\1§{5-HifO) 

~ :i -j-1 / ?'~::lll:t:f*=ffl ~ tl. T [., ;!: 'Jt.: .lb, ;\ 1 -7"1§ 

{5-t:Mlit u.:: s *~ilttt±l n tf~~ s n. Id:< Id: 1; * 9 0 ;: 0) t.:: 

ilb~ilft±l :;IJO) S *~iltt ftll5JIU ~ tl. .Q :IJl;~t: ti, 6pin t GND 

~•r.,*At--7:..-7"0)~:i-.:r1:..-?~~f~7r.,zs< 
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BA4110 
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BA4230AF 

BA4230AF 1.SV FM/AM-IF $17..7.b. IC 
1.SV FM/ AM-IF System IC 

BA4230AF tJ:, 1.5Vt ·:; I- ffl t:X;J'Jit [, t.:: FM/ AM-IF-;_, .A 7 

L..IC1'9o 

FMJ'.lB t;I:, 7Hh 7' / 7"t: J: .Q IF7' / 7"1§1~/lr, -:t ·-.f Jvl \ 7 / 

.A~7>t-1"77i7~i&'.@~/lrliHfjjjjJ,.,1JIF~ i- 1-1§1~/lrfJ' 

<'.) tlP.ll ~:It 'Z' ~ \ ;!: 9 0 

AM$t;i:, F.llJ'.lB~:lm@ilt, -:t·:iJvl\7/.A~.::~-tt@ilt, 

IF7'/7°1§Jll/lr, ~)&'.@illrJ.iHfAGCl§]~fJ> <'.)tlP.ll~ :It TC':l: 

"to 
;:O)(ifJ>(:, FM/AM0)7.:i.-=/7~~.ffi, LED 1''71 

I \l§lllM: r*lil [, 'Z' ~ \ ;!: 9 0 

The BA4230AF is an FM/AM-IF system IC usable for 

1.5V FM/ AM set. 

·~:lij; 

1) j,lj(,~li'fttt:it:lt 'Z' ~' .Q (0.9V;!: l'jjiffiiJligo J!t~~I± 

1.0V-2.0V)0 

~2*HO)W1J~TiM~Tsij, FM0)~00T00~~7 

D ~;r 1 / t:stt .QAFCt:X;J'JitT· ~ .Qo 

~FM~.:i.-71/?~ftir*J:il[,, 7.:i.-=/?qO)}jj] 

~/1X•~J,.,1Jq0)/1Xiff~l'~.Qo 

4) FMO)~~JiH;i:7 :;;t- F77 i7@~H1*ffl l,TC'.Qo 

5)AMO)OSCl§]~/lr, MIXl§]~/lr, ~)&'.1§1~/lrir*Jill,T~' 

.Q 0 

6) AMW:fflO)D-1~.A 71 ;i,9~TH~ttT~'.Qo 

7) FM/AMO)!\/ l'"m~;U;i:, DC~J±O)ON/OFFl'fi? 

;: t fJ'<: ~ .Q 0 

8) FM/AMW1J fJ' 1 yiffft±l1J t: f.t ~Ts fJ, .A 1·:;7 f.t [, 

l'MPX~t:tttffez·~ .Qo 

9) FM/ AMO) 7 .:i. - = / 7 ~~ffl I'' 7 11~· i r*Jj)G [, 'Z' s 

fJ, FM!JjjJ,.,1J~~ffilH / 7 JvfJ'.iiHjgl'Jii .Qo 

10) 1.5V FM 7 D /I- I/ FIG BA4408F, 1.5V FM.A 7 

v ;:f x Jv7 '1'v 7-tt IC BA1362F t J: < i@.g-9 .Q 0 

•JIB.~ 

1.5V~·:; F;F/Hi-Fi.Aj-1/;:f 

• *~;j-~igj/Dimensions (Unit: mm) 

11.2±0.3 

123456789 

•Features 

1) Superb reduced power characteristic (Workable 
down to 0.9V. Recommended voltage range is 
1.0V~2.0V). 

2) Provided with 2 system output terminals, and usable 
for AFCs of upper and lower sides heterodynes of 
FM. 

3) Built-in with FM muting function, enabling to reduce 
tuning noise between stations and noise at weak 
input. 

4) The FM demodulation employs quadrature system. 
5) Built-in with AM OSC circuit, MIX circuit and detec

tion circuit. 
6) Used to determine the AM frequency characteristics 

in the low band. 
7) FM/AM band can be switched by ON/OFF of the DC 

voltage. 
8) FM/AM outputs are of one terminal type, enabling to 

be connected to MPX without a switch. 
9) Built-in with a FM/ AM tuning display driver, and FM 

weak input forced monaural is possible. 
10) Well matched to the BA4408F (1.5V FM front end IC) 

and the BA 1362F (1.5V FM stereo multiplexer IC). 

• Applications 

1.5V headphone Hi-Fi stereo players 

100 00095-22-A3G541 



BA4230AF 

• :ia "J 7~17Hf7.L.../Block Diagram 

BA4230AF 

• ~Mfij;::~#} /Absolute Maximum Ratings (Ta==25°C) 

Parameter Symbol Limits Unit 

"<i~~EE V CC (Max.) 2.5 v 

~~ffi~ pd 500 * mW 

illf'Fiffi!Ji:l'Bllfl Topr -25-75 "C 

1*ififfi!Ji:l'Bllfl Tstg -55-125 ·c 

• :11t~illfl'5f:d4/Recommended Operating Conditions (Ta==25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.0 1.25 2.0 v 

• C~tr.J!Jiftt 
/FM Electrical Characteristics(Ta==25°C, Vcc==1.25V, f1N==10.7MHz, fm==400Hz, .M==22.5kHz, ViN==100dB µ V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ll%1~ .J}Pi\'"<iilit lo - 7 8.5 mA MUTE OFF, ll%.A. :h 

~i&':±l1J Vo 40 55 70 mVrms V1N =100dBµV 

:i:m;fil!Ji&'~$ THO - 0.2 0.6 % V1N =100dBµV 

i~.J5-X<tiUHI:: S/N 56 60 - dB V1N =100dBµV 

-3dBIJ.::. T 1 /?~ff V1N(lim) 33 36 39 dBµV VouT =-3dB 

7//;f/~ff_ VL 41 46 51 dBµV IL =1mA 

.::. i - ";f 7~ff VM 50 54 58 dBµV -
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BA4230AF 

• 'll~UY!J~ti/ AM Electrical Characteristics (f1N=1000kHz, fm=400Hz, MOD=30%, V1N=74dB µ V) 

Parameter Symbol 

1!!\f!l-15-~~il!E lo 

ff<iB<tll /J Vo 

:i:~w.Ji8lilt$ THD 

111-15-M~!Htl:t S/N 

m\\Jt s 
7//:;f/m\\Jt VL 

• ill~~181i!li!l/Test Circuit 

• JitJfl~J/ Application Example 

AM ANT 

FM ANT RF 

76--108MHz 2 6 9 3 4 
1 FM FRONT END 11 

BA4408F 

7 8 13 14 

oso 
I 

Min. 

-
35 

-
44 

10 

14 

: 100k0 
I 

100k!1 

Typ. Max. Unit Conditions 

5.5 7.5 mA 1!!\.A/J 

45 55 mVrms V1N=74dB IJ V 

1.0 2.0 % V1N=74dB IJ V 

48 - dB V1N=74dB IJ V 

15 - dBµV Vo=10mVrms 

18 22 dBµV IL=1mA 

AM/FM 

r- -, 

750: : 
: I 

FM SG1 - : 
L- _J 

75!1 

T, AM OSC 4177-216 (SUMIDA) 
T, AM IFT 4175-352 (SUMIDA) 
T, FM DET 4176-208 (SUMIDA) 

Fig.1 
CF, AM CERAMIC FILLER (PFB455J MURATA) 

FM 
AM 

47µF + 
T1 

11 
100pF 

6 2 1 
10µF 

11 1,731--0-+-~l--<----Ol 
FM AM IF 
BA4230AF 

0.47µF 

+ ti 

VLEO 

1.5V 

+ 
100µF 

270!1 

d 61--0---+-'-H--0 
10 ....... ~..,...,r--1~~......,"'""" 

T, 
I 
I 
I 
I 

om µF 
100k!1 ?OFF 

ON ,.j,. 
MUTE 

10flpF 5pF 

~--"..;\/'~~~~~~~~~~~~~~~~~~ 

102 

0.047,. 
µFm T, : AM OSO 4117-216 (SUMIDA) OF,, OF, : FM SFE10.7MA5 (MURATA) 

T, : AM IFT 4175-352 (SUMIDA) OF, : AM PFB455J (MURATA) 
T, : FM DET 4176-208 (SUMIDA) 

Fig.2 
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• llJfl:~lj.EI 

(1) FM/ AM7" / 7" 

IF7"/7"1.t, tHb7"//NMIOC~:hl"t:ilJ, A.1J1/l::::"

'.f /A i t 7 ~ "J 17 7 1 Jv 'i (;::fl'& ~ it .Q t.:: ilb, FM l' l.t 

*13000' AMZ.· IH{J2kQ c::~~:<E ~ :h n \ * 9 0 

;!: t.::, FM/AMO)-t:;i]~;{_ 1Hnf~7" / /O)~)MO)ON/OFFZ.· 

fi--:il"~';l:9o 

FM IF IN 
7 

r 

300il 

AM IF IN 
6 

(2) FMM)BllEJ~~J.iHft±:ltJIEIM 

FMM•IEIMU?~-~7~~-•iSfflG, t±ltJmmu 
*15k Q l', ii[mtt±:l 1J~f:E IH{J0.6V (1VF) z.· 9 o 12pint±:l :1J 

l.t ~ .:i - 1-- i.Jf~)l1JZ.·, 13pint±:l1J l.t ~ .:i - 1-- i.J~·~)ljjl'9 o 

;!: f.::, AMO)t±:ltJ (;!: 13pintJ• G O)JJ.tf:l ~ :h ;!: 9 o 

(3) FM~ .:i - !-- @M 

QUADRATURE 
DET 

Fig.4 

FM~ .:i- 1--@Ml.t, FM IFvr(JL.-O)::k~ ~(:J/tl;T, t±:l 

tJt~m i ON/OFF G, IF vr(Jv tJf1J' ~ ~' C. ~ 1: :>!" - 7 1 

:>t-t±:ltJ i.J~·;~~9 .Q J: ? (;::jfJJ ~ * 9 0 

;l:f.::, 14pinfGND(:f~Utl!9.Q c ~ .:i-T-1 /?iOFF9 

.Q ;: c tJfT ~ ;t: 9 o 

BA4230AF 

.~ 13 MOlll 

FM IF - r~- AF AMP I, I 0 1 . 
I 1~ ]o,,,, 

l LEVEL DET - -~- · f lkrl 
14 

OFF 

10,,F +ION 

Fig.5 

~AM~$R•IEIM~~~~~@M 

AM~flBR•@M 1.t, tHb@~~ NMIOC ~ :h n' ;t: 9 o R• 

::i 1 Jv c ICO)}~Jtl! l.t, R• :::i 1 JvO) 2 ~}.'.:jJ!IJ i AM Vee C. 

1pin(l)r.,,,:;jif;A.G*9 o 

AM~~~@~~(;!: :$f':iJt.-1\7 /AID( iHEffl G, ANTtJ' G 0) 

A.1J l.t :::i /7/ ~l'3pin(:A.:1J G, ~ ~ ~t±:l tJ (;t IFTI: J: 

IJ 4pintJ' G t±:ltJ G ;!: 9 o 

AM ANT 

AM Vee 

Fig.6 

4 F i~----i 
',i, T 

(5) AMM)BllEJ~~~~AGC@~~ 

AMM•IEIMU, •~@MTm/OC~:h, M•t±:ltJU~$· 

ffi1kQc15pin(7)9H<tlt ::i :--7-'/~(:J: -:i l" /\1 tJ ·:; 1-- ~ 

:h;l:9o 

I\ 1 tJ ·:; 1-- ~ :ht.:: MiBl t±l 1J l.t, AF7" :-- 7" HIT 13pin tJ' G 

t±:l1J~:h;l:9 0 (ld:s, AMMil1lt±:l1Jl.t12pintJ•G(.tt±:l1J~, 

:h ;!: it fvo) 

* t.::, Mil1lt±l1JO)DCv"'JvO)::k ~ ~ ':J: 1J, ~ ~~@~~. 

IF7" / /(;::AGCi i.J'(t l" ~' ;!: 9 o 

AMl~il 

~ ±5 

13 
AF OUT AF AMP 

AGC AMP MIX.IF AMP 

16 

0.022µ'I + 

22µF 
1 DOkO 

Fig.7 
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(6) FM/AM7.:i.-=./?~]f-fflLED1''71 :7'.IEliMH1-fO) 

litffllEI~ 

FM/AM0)7 .:i. -=. /?~5f-ffll;::LED€ 1"71 79 ?J Z. t 

ifl'~:l:9o t~t!.~, Z.O):ij};~!;::!;t, ~lj~)l:!;::,J:IJ2V].:J 

_tO)~EH#t~9?J'.ll-~ifil1> I) :1:9 0 

:I: t~. §§A.1.J~O)FM.7. 7 v ;;:t- .I 1.7.'HHJG9?Jt~lti1;::, 

17pin €fijffl Vt FM? Jv7 7"v ?-tt (BA1362F) € ~lifiiJ"'E 

.I 7Jv1;:: 9 ?J z. t tJ"'l' ~ :I: 9 o 17pin t±:l 1.J 1;:: 1;1: f.J 1 dBO) t: 

.7. 7 1) :/ .7. fJ>"~jtlt T il1> I);!: 9 o 

• ::::i 1' Jvf±:tl 
(1) FM IFT (10.7MHz) 4176-303 (P-5LG) (SUMIDA) 

rcfirl--[4 CF 
Vee~GND 

4 - 6 4t 
3-2 llt 
2 - 1 3t 

1-*~ 0.09UEW 
C=82pF 

0~40 

(2) FM DET(10.7MHz) 4176-208 (P-5LG) (SUMIDA) 

IC ::n 04 1 - 3 13t 

c 111 •06 
~~ 0.09UEW 

C=lOOpF 

0~50 

Fig.9 

Ve-2 
l=

R 

Fig.8 

BA4230AF 

Ve 

LED 

vco 

AM Vee 

BA4230AF 

(3) AM OSC(796kHz) 4177-216 (P-5LG) (SUMIDA) 

vc-fln-[4 re 
GND~AMVee 

6 - 4 8t 
1 - 3 113t 

i~~ 0.05UEW 
L=250µH 

0~50 

(4) AM IFT(455kHz) 4175-352 (P-5LG) (SUMIDA) 

IC CF 
AM Vee 

ONO 

lOµF 0.022µF 

~ + f22µF 

6 - 4 26t 
3 - 2 98t 
2 - 1 801 

~.~~ 0.04UEW 

C=l80pF 

0~35 

0.0lµF 

-JI- J?.OlµF 
-11-
0.0lµF T 

r-;;;;l 
0.022µF]_ I BA4230AF I ~ 

T 0 ~µF 
47pF l @JM l --.,----T osc r+lOµF -11- o.022µF 

-j f-D.022µF 
@'D 

--~ ~--
( CF2) 

Fig.10 
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• -~~ttltbM/Electrical Characteristic Curves 

12 

10 

~ FM 
~ 
-"' 
I-
z 
uJ AM er: 
er: 
::J 

" I-z 
uJ 

" 4 VJ ----
uJ 
3 
0 

0o 0.5 1.5 2 2.5 

120 

100 

~ 
Ol 

~ 80 

~ 
> ;:: 
~ 60 
UJ 
(/) 

"' z 
j:: 40 
:E 
:; 

20 

i 

I 

I 

SUPPLY VOLTAGE Vee (VI 

~ 

I Vee= 1.25V 

I f~I0.7MHz 

l M00~400Hz 

i i- I 
DEV=30% 

I 
Vour=-3dB 

I 

I 
I 

l 
I 

I 
I I 

I J l 
()__50 -25 0 25 50 75 

AMBIENT TEMPERATURE' Ta CCI 

~ 0 5 ---t----

Vee= 1.25V 
f= 10. 7MHz 

-----+---+---MOD= 400Hz 
OEV~30% 

V1N=80d8µV 
:r 
I-

z 
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120 
Vee= 1.25V 
f=I0.7MHz 

100 ~~~=:~Hz -1 
V1N=80d8µV 
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: 80 
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w 
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.... 
fi' 40 .... 
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20 
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AMBIENT TEMPERATURE : Ta (°C) 

V cc= 1.25V 
f= 10.7MHz 
MOD=400Hz 
DEV=30% 
MUTE ON 

N 

100 

20 40 60 80 100 120 

INPUT VOLTAGE: V,.(dBµV) 

Fig.19 FM~)IJl:±lt.Jtl±-.1';1Jtl±~iH1 

(MUTE ON) 

V,,= 125V 
f= 10.7MHz 
V,.=80dBµV 
MOD=400Hz 

- __v oL-::::t==::::r::_J_~L---1.~_J 
0 20 40 60 80 100 

DEVIATION: DEV(kHz) 
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V00 = 1.25V 
f= 10.7MHz 
MOD=400Hz 
DEF=30% 
MUTE OFF 

S+N 

~ 
!'..... 

N 

-80 
0 20 40 60 80 100 120 

40 

20 

~ 
o;: 
::;; .. 
Q 
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~ - 40 i----t----1"""-""~-t---+--t---:---l 
5 ....,._ 1---N 

-60t----+-----<--+----+--+----I 

-soo~-----::2~0---=4~0---:f:60:----8~0:----,1~00,,.---,,!120 

INPUT VOLTAGE : V'" (dBµV) 

V,,=125V 
~ f= 1000kHz 
~ 1 O Mod frequency 
f- 400Hz 
z 1kHz 
~ 8 V'" = 80dBuV 
a: 1---··1 I 
~ 6 0 >----+---+--t---MOD=400Hz~ 

0 14 v 
~ 41----+----+----t-F+-1'1 _· -t-----1 

~ ~kHz 
~ 2 ~ V_,.Y 
~ OL--..1.--_.._----'---'----'-----' 

0 20 40 60 80 100 120 

MODULATION: MOD(% ) 

Fig.28 AM~~ID!li8i~$-~ID!]f;!ftt 
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BA4236L/BA4237L 

BA4236L 
BA4237L 

FM/AM-IF~.A7AJtl IC 
FM/ AM-IF System Amplifier 

BA4236L/BA4237L ti, FM t:l:l/JO) s ::f:!li¥ 11i1fsO)sO) 

~I:: 7J: .Q J:? 1.::~~~t [., t.:: FM/ AM-IF -;_,:A 71'ffl IC 1''9 o 

FM flB titHil7' ~-<11:: J: .Q IF 7' :...-:1@M, -:J'-j';i,,1\ 7 / 

;;zm?~-1"77-~~~@M~lj~J../JIF~.:i-t-@M 

tJ' G tMpt ~ n n' a: 9 o 

tt.::, AMfiBliliiiiflB~~@M, ::1:7'M'i7/:Ajf~~=t--lf@ 

~ IF7'//@M, ~~@-~ljAGC@M~Gmpt~:ti 

l~'*9 0 

.:'.: 0) IJ: 7'.J' I:: FM/ AM 0) 7- .:i - =. / '/ LED f ,¢.1.!tr ~ i! .Q 

LED 1"71l~"?'::t-71 ::t7' //f i*.I~ [., T~' t 9 o 

The BA4236L/BA4237L are FM/AM-IF system ICs de
signed so that S-shaped characteristic of FM output is 
respectively reverse . 

• ~:Et 
1) {~ff.I 9 .Q AFC @Ml::!it L; T, FM t:l:l /J 0) S ::f:~iitt f 

iE~O:> 2 fHJ!tJ' Gl!!jR9 .Q .:'.: C. ·tf-Z: i'¥ .Qo BA4236L Ii 

J::.1l!IJ"-7CJ -:J'1 /I::, BA4237L l;!:"""f{J!l]"-7CJ -:J'1 /I:: 

M!it [., T~'.Qo 
2) iili'F~i~~EElBl!W 2. 7 - 12V C. fbVo 
3) AM O)~~J../Jfiitt (AGC) tJ'"f.::~'"'!t..11n n'.Q (-;_, 

~ / t- AGC l!¥ffl)o 

4) FM99J..7J~.:i-t-@~iHl*J~[.,T~\.Qf.::60, liiiir.v 

1X~~~~O:>-lf1F~-?tt•9.Q.:'.C.#7:8.Qo 

.:'.: 0) ~ .:i - t- @i~IHJ.flB;;z 1 "J 7- -Z: ON/OFF Z i'¥ .Q o 

5) FM/ AM IRJ~JH.~~m 1"71 l'i f l*.I~ [., n \.Qt.:: 60, ~ 

t:t LED f ,¢.1.!tr ~ i! .Q .:'.: C. tJ''Z i'¥ .Q o 

6) FM/ AM t:l:l /J tJ> 1 ~-Ti±l/J 1:: 7J:-:i TS fJ, t.;JJ~;t :A 1 

·:; 7- 7J: [., -Z: IX~~ ( M PX ~) 1.::tt~ -Z: i'¥ .Q o 

7) AM W:ff.IO:>~)lfft~i\'tt~~)Effl~-Tf~~lt TS fJ, FM 

~ljAMsO:>sO:>~~[.,~~~-!M'ttft~i!.Q.:'.c 

#l!i'¥.Qo.:'.n~J:ij, M~@M"-O:>•~WBA~lJ: 

.Q 0 

8) FM/AM 0)1\/ l''t.;J]~5U;J:, DC ~EEO) ON/OFF Zfr 
? .: c. ;If<:· i'¥ .Q 0 

• 91-ff~;j")~~/Dimensions (Unit : mm) 

2.8±0.1 

I rr Cl.O 

P¥=====i u'~~n 
Rl.O 

JJJ~ ~ 

1 3 5 7 9 11131517 
2.75±0.25 

~ 
2 4 6 8 10 12 14 16 18 

•Features 

1 ) The S-shaped characteristic of FM output can be 
selected regularly or reversely according to the 
AFC circuit to be used. The BA4236L is for upper 
heterodyne, and the BA4237L. is for lower heter
odyne. 

2) Wide range of working power supply voltage (2.7-
12V). 

3) Superb in strong input characteristic (AGC) of AM 
(employs shunt AGC). 

4) As it is built-in with FM weak input muting circuit, 
noise between stations and side peak at the de
tuned time can be reduced. This muting circuit can 
be switched ON/OFF by an external switch. 

5) As it is built-in with a display driver of FM/ AM tun
ings, LED can be lighted on directly. 

6) One terminal puts out both FM/ AM outputs, enabl
ing it to be connected to the following stage (for in
stance, MPX, etc.) without a switch. 

7) Provided with a frequency setting terminal exclusive 
use for AM. Accordingly independent frequency 
characteristics for FM and AM can be obtained. As 
a result, its connection to the MPX circuit becomes 
sinple. 

8) FM/ AM bands can be switched by means of 
ON/OFF switching of DC voltage. 
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BA4236L/BA4237L 

•ffl~ 

FM/AM 7 :J;;fhiz ·y 1-

;F-1'.A-T v;;f 

• ~M:ii:k:AE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ibl\~EE Vee 16 

~'.lif~:1<: pd 550* 

tbf!'i.11.Ji~OO To pr -25~+75 

f¥1¥i.11.Ji~OO Tstg -55~+125 

•Applications 

FM/ AM radio cassette tape recorder 
Home stereo player 

Unit 

v 
mW 

·c 
·c 

• l1t~tbfF$\l;f-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

Vee 2.7 6 12 v 

• C~B':J!fi!itt/FM Electrical Characteristics 

(Ta=25°C, Vcc=S.SV, V1N=100dB µ v, f1N=10.7MHz, fm=1kHz, DEV=30%, td=±22.5kHz) 

Parameter Symbol Min. Typ. Max. Unit. Conditions 

l!\H~ -15-aif~i»t lo - 9 14 mA MUTE OFF 

~ii!it±:ih VouT 70 100 130 mV -

:i:miw:Ji~~$ THO - 0.06 0.25 % -

1~-%M~1HHI: S/N 64 70 - dB -

RDNm 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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BA4236L/BA4237L 

• tl~B9~tt/FM Electrical Characteristics 

(Ta=25"C, Vcc=5.5V, V1N=100dB µ V, f1N=10.7MHz, fm=1kHz, DEV=30%, t.f=±22.5kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1) ~ T 1' / 1"!i!\lli V1N(lim) 26 30 34 dBµV Vour=-3dB 

LED R.l!tJ!i!\lJi V1N(LED) 44 49 54 dBµV ILeo=1mA 

ltA.:tJ~ltif N -20 -30 - dB ~~A:1J~<1.> Vour t<1.>!I: 

ltiUJllG:!I: NS 35 - - dB MUTE ON P~<1.>:IJPG:!I: 

• !l~B9~tt/FM Electrical Characteristics 

(Ta=25"C, Vcc=5.5V, V1N=74dB µ v, f1N=1000kHz, fm=1kHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~il.lll:l:l:tJ Vo 70 110 140 mV -
:i:~iill4il.ll~$ THO - 0.8 2.5 % -
18-l}:Mltft !I: S/N 44 52 - dB -

fi*lii!ili V1N MAX 5 8 13 dBµV Vour=10mVrms 

LED R.l:l'Jlii\iJi V1N(LED) 18 23 28 dBµV ILeo=1mA 

•illlJ~IBllHll/Test Circuit 

110 

500 

0.022 
µF 

r BA4236L/BA4237L 

T, :AM OSC 2157-2239-295(SUMIDA) CF, :AM CFM2-455B (TOKO) 
T,:AM IFT 2150-2173-157(SUMIDA) 
T3 :FM DET 2153-409-090 (SUMIDA) 

Fig.1 

RDNIR 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Tes Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



• :J{ Jlttt• 

(1) T1 : AM OSC 2157-2239-295 (SUMIDA) 

vo-fl?t-(4 10 
GND~e~ 

Fig.2 

1--3 1001 
4-6 71 

i!*~0.06UEW 
L=250µH 
0=80 

(2) T2 : AM IFT (455kHz) 2150-2173-157 (SUMIDA) 

;.~:nc·1 ~ 
1:f? 6 GND 

Fig.3 

6-4 261 
3--2 971 
2-1 791 

i!*~0.06UEW 
O= 180pF 
O= 100±20% 

(3) T3 : FM DET (10.7kHz) 2153-409-090 (SUMIDA) 

10--fn1 
Vcc_gu 

Fig.4 

•fEJJLl:.O>~a 

1-3 121 

fi:i~ 0.12UEW 
C= 100pF 
O= 105 

(1) AM IF A'MilH- (6pin) 1: AM laJf!jH~:j/jlOH: v~fO) 

~O)/{AYAn~nQC, LEDO)~~n~~m~~~ 

m< ~n1it·i!!>•J *9 0 

'L..O)f;:;~. AM 1?7.;: ':J? 71 Jl.t1lO):±ln t IF AnY:liT

(6pin) li:Qi~ieM~i!i!** Vt< ff.~ 1, 'o 

(2) FM ~)Ji:J { Jl-O)J"-A;t-'{ / H;J:, l±lnf!fl GND XI! 

Vee 1: t -:i-C < f!. ~ '-'o Anf!fl GND 1: t Q t~Jiil:J: 

IJ @j&1.f::f~'.lE:t;:f.j: Q 'L.. C 1fiJ!> I)* 9 0 

(3) FM 0) S *~jJk~-tt~ A { -7V I* v-11 ~UilJ9 

Q~*(;J:, .;:.:i.-7'1/1"~0FFl:~-C(ff.~1,'o .;:.:i. 

-71/1" 7i ON O>tOB't'Uilll'i rr? t, .;: .:i. -71 / 
1"~'.lE:tkt: J: IJ .iE ~"' s *tfUillH~ ~ f.j: < f.j: IJ * 90)~ 

z..'ji~( ff.~l.'o 

(4) FM .;: .:i. -71/1"0>iJUt:M:l;t 7 [J /I-I/ l"f!BO>/ 

{ Al:J: IJ~-ft~*90)'t'L'.)i;I;( f!.~l.'o 

• llJfl:mllJIJ 
(1J1BJB&m.sx 

BA4236L/BA4237L 

BA4236L/BA4237L (;J:, FM l±lnO> S *~1'11f~.q).91t;: 

f.j: Q J:? (;:~~t ~hf;: FM/AM IF;:, AT .L.ffl IC ~9 o 

FMf!Bi!, il:j}J~IFJ"//@i&, 1f:;f1i,,1'\7/A~?;t 

-t:77~~•@a ~u~An~0>•~.;;.:i.--T1/1" 

IBIB&J: •Jm.SX~ tl.-C'-'*9o 

AM f!Bl;J:laJf!B~:jljl@ll§, 1i:1Ji-J'\7 /A~,;: ~-tt!Bli~. IF 

J" / /@i&, ~jJk@ll§, ~lj AGC @j&J: IJ m.sx; ~ti. -C 1,' 

*90 *f;:;, 'L..O)-ft!Jt:FM/AM0>7.:i.-=/1"LED'i~ 

n ~ -t! Q LED 1"7 { /'\-\"':;f-71 :;f J" //~ [jqjl ~ n \ 
*90 

(2)~Yl/iT-O>tlt61: 

Q) AM laJf!B~~Yl/iT- : 

~AM VeeYlliT-: 

@AMf~~AnY:liT-: 

@)AM .;: ~-ttl±lnY:liT-: 

@GNDYlftiT-: 

@AM IFAnY:liT-: 

(j) FM IF AnYiliT- : 

~~ :::i 1 Jl-0) 2 ;.x1J11H:tltrl: 

FM/AM/'\/ i-·mm~ 

AM J"/7-J- 2 ;.xmu1:tlto1: 

AM IFT i:tl*'l: 

j!jf.!1.ljJkffl 

AM 1? 7 .;: ·:1 ? 7 1 Jl.t 11 t:tt 
*'I: 
FM 1? 7 .;: ·:1 ? 7 1 JI- 111:.tl 

*'I: 
@IF J"//J'\{ HAYl/iT: /'\{ HA:J /7/-ttl:tltol\ 

@IF J"///'i{ HAYlfiiT: /'\{ HA:J /7/-ttl:tltol\ 

@FM ~m::i { JltYlftiT-: ~~~:J { Jl.tl::tl~ 

@:;t-71 :;t1±1nYiliT-: 

®VeeYiliT-: 

@ FM ,;: .:i. - 1-YiliT- : 

@AM ~jJkl:f:lnY:liT-: 

;.x~ (MPX~) tlt61: 

~)St:tl~ 

::i :..- 7/-ft1:tl*'l: 

CR 7 1 Jl.t 11 t:tl~ 

@AGC Yl/iT-: :J /7/-ttl:tlt61: 

®AM :;f-71 :;f AnYiliT-: CR 71' Jv1! l:tlt61: 

@7 .:i. - = / 1" LED YiliT- : 7 .:i. - = / 1" LED t:tlt6\j 

@ GND YiliT- : ~f,!1.ljJkffl 

naNrn 111 
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(3) @l§O)liJfF 

•FM/AM IFJ7/:1 

22kn 

Fig.6 

112 

BYPASS 
9 

AGO 

NFB 

Fig.5 

Fig.7 

BA4236L/BA4237L 

FM/ AM IF 7' / /t;J:J!i!J7' / :13 ~l'ffl!P.lt ~ :h l' ~' ;!: 9 o 

2~/Jf), 3~/Jf)(;J: FM/AM :t\JIH:: (.,, FM/AM/~/ l"ffl~~(:J: IJ 
JE:~ilH:tl.l~~. ?JJ~CT)~.1.t~:iL U.:7' / :1f1fJJfJ"ttl'C' ;t: 9 o 

z. CT)~CT);flH~ t;J: FM/AM :tu: SOdB if. IJ ;!: 9 0 AM ail tHJJ~(: 
AGC f fJ•lt l'~' ;!: 9 o AGC t: J: IJ 7' //'If Cut off 9 9 t §Jl§CT) 
DC 1(7:,_,;.-fJ<'IJllti{>fdtJ, 'iE:i;(: Cut off t.,~~'J:?(: l.,l'~';I' 

'to Z.ti~J:ij7'/:1*C~~t.,~·CT)·CT)~~f~~-·~~ 
RF ~CT) AGC i!Jf'Ft:~rr ~ -tt 9 J:? l:i!Jf'F [,, ;!: 9 o 

FM J...tJ 1 /I::"- :$1/ A t;J: IC i*J$CT)ff.ltitl'*;I' IJit.'940001'9 o 

330QCT)-I:? 7 ~ ·;1 7 71 Jv:$i ':uUJ!il' ~ ;t: 9 o 

AM J..."JJ 1/1::·- :$1/ .:.- t;J:*12.2kQ l' 2kQ :&LF 3kQCT)-I:? 7 ~ "J 7 
71Jv:$i1:Ul*5l' ~ ;t: 9 o 

FM ~il!l19Jll§(;j: 7 ~ - ~·77 'l'~il!l1JJO\'.l'ffl!P.!G ~ti l'C '* 9 o 

IF :ttl!J!i ~ tit.:fij.J'H;t 12dB CT);flH~f t? IJ ~ ';I :$17' //f11' [,, l'~iBlfi-"A"h ~ti;!: 9 0 

~il!lfi-"A"h ~ ti?.;~IJ!i~* t 90° i:i'L~§CT)*f*fJf"(ti~~ \.):? (: IJ ~';I :$17' //CT)tl:l"JJ 1 
/l::"-:$1'/Afti"JJ1j\~ ( [,,"'(C\;l''to ;l'f.:, 90°1:i'L~§CT)jil;m'f1f~( 9{>f.:/Jf)(;:UL~§:±I 

1JfllH:1( ·;1 7 r f J...ti l'~ '*9 o 

BA4236L t BA4237L t l', FM tl:i"JJCT) S '¥'~i\'ttf ~.!.t}.2l(:9 9 f.:lif>, f1H§ f BA4236L 
l' t;J:-90°, BA4237l l' t;J:+90° :_, 7 I-~ -f:tl'~' ;!: 9 o Z. ti(:J: IJ 2 ~,HJjCT) S '¥'~i\'ttf f'F 

tJ, J:.fliJ:&LFTiJUJCT)filij" 7CJ:$11 /'jj';;\'.CT) AFC (::Mr;D t., n' ;!: 9 o 

RDNm 



BA4236L/BA4237L 

.---------..------~--AM Vee 

AGC 

Fig.8 

AM MIX 

Fig.9 

AM IF 

t CI I 
Fig.10 

AGC 

v cc 

AM ~ ;\- -ttiHJJlfrl;I: :$i":;l'Jv/{ 7 / .A!l\I ~ ;\- iJ"NJlJOC ~:It l' 
s IJ, Jlij$~~0)'E 1/0)'.},>>J:~'~ll:iltl:>d:-:i H':l:9 o 

~ ~ -tt A :h I;!: ANT :::J 1 Jv i Ji L, l' AM V cc J: I J I { 1 J7 

,A;lf!JQ;hl) :1:9 0 

*~W~S~~W~~~l'~~'\--ttR~~-i-t9 
AGC;lffJ"/J>fJ, ~i~Wl'li.A:h:/-\'/ 1-AGCl:J:IJ, 
!lH>d:~i.A:h~if'tit.i't~s :It :I: 9 o 

AM~~~!;!:, ~IJJfJ> S >J:{>iE~JiJv-/ tI ~ 7 ;j' Dl:J: {>;{ ·:; 
7,, 1H1m1:J: •Jff!l10C ~ n n' :1: -r o 
;:_ 0)1{ ·:; 7,, 1:: J: 11 .A:hf~-%v-"Jvl: J: {> f.!ij)JJi:hRlbi i'&!l' 1,, -r ~' 
:1:9o 
sw;m;:l:l'O)~~i~Jt1,,, ~iitft#ii3ooot1,,, :l:Hi:lbtti 
~~{>~~9/?IHJJlfr~~~~100Qf.Al,l'.ij:l:9o 

AMM•@llfr~I~7"'o~J:{J~~~••l'AM1F~sO)m-% 

i~lbl'~.!h n '{> tc~. MiJJi:iVJl$W!lHl'9 o 

RDNm 113 
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•AM AGCil!I~ 

AMIF 

Fig.11 

e FM/AM 7- .:i.-.=.;,-7· LED 1"71.ill!I~ 

Fig.12 

Fig.13 

114 

BA4236L/BA4237L 

AGC l;l:~°"-ttll'iJMt 1Fll'iJMt:1J>ttl\.':l:To 
Z-(f) AGC l;t#i)J.ll:±l;IJ(f) DC v-"'Jvl:/ID c;-r ~"'-ff, IF 
(f)ll'iJ·~~f~'.P~i!, fH~l"""ftfZ:±l;IJ v/'\'Jv1JL:lt 
t: t.i: 7-> J: ? 1: ffi/Jf,lp L, * 9 0 

~s~. RAnM•tGZA;IJ~~/~ll'il•t•~-r~ 
tJ, fil:~lllHl::Hti.lt. Gl\.':l:T o 

FM/AM (f)f- :i -=./7 LED lii!i:tt F717 .. (' ~ :l:T o 
FM/AM fi<I: IF v-"'JHM!iJ.llG, ·Htf AGC 7'//T! 
:ltlili G, 15 t"/~EEHIJ!'ll GZf- :i-=./7 LED f F 
717'G:l:9o 
'T:i-=./7il!F~l;t, IF v/'\'Jv(J)Ji.IM!iJ.lll.,Z~'7->f~ 
/1), -tn-f:h(f) IF A1J~.::ri:11< -!!7 ~ ·:; '771 Jv~ 
(f)iffFfijlT:i::U fJ :!: 9 o 

M!iJ.ll:±l;IJ t;J: 1 ~T-l!llT! .Ji, t), FM/AM (f)~jtjt l;l: IC i*l$T!fr-.J n' :!: 9 o :±l 
1:11 / t°-~/A l;l:*{j 5kQ T!, :±l;IJ DC l;l:~ 2V T!T o 

RDNm 



•~'ftttlltl~<T.>~l!ll c f.fJ!l...t<T.>5:Ul 
(1) AM F..lftBR•l§I~~ ( 1 pin) 

AM F..JflBR•::J 1)[,(})2 :-xillllc IC ftl*7\;9.Q~.g-, CR 

~~.Q~h~7~/~fAn.QcR•<T.>tvff~~<~~ 

a:90 ~i.61Hi2pin~IJc-:i-C(tC.~''o SW;fll;l:·R•::J 

1 )[,(}) Q tfT1J~•JR.tf/f'~'.lE~Pi\'(;t, R•::J 1 Jvc IC 

0) r .. i '::: t!.Hit f An .Q c ~'.lE '::: ~ •; a: 9 o 1 pin O)f!.t:t!L '::: ~ 

.Q~EE~T,i, 2pin '::M [;-C 0. 2V J..:J.i*l':: [;-C < tC. t5 ''o 

a; f::., 1 pin ~ffiFfl'O)R•~EE'i 80mVrms-300mVrms '::: 

~il:'.lE [; -C < tC. ~ ''o R•~m::™J9 .Q ~i!Ftt f Fig.15 '=~ 

[;a;9 0 

AM OSC 

s)N ~A~i~=74~8~.Ji 

~ LEO LIGHTING 
'!-... r-- 'SENsrnvirv i--.:rurr Fl 

Fig.14 

V,, = 5V 
f, = 1 OOOkHz 
MOD=30% 
fm=1kHz 

~ USABLE SENSITIVITY 
I'-. -1 llillJS/N=20dBlJ.li 

I- MAX MUM Tdl~ilTIVITY(Vo= i"J~v 
.l .l _j_ _[_ _1__t_.iiw 

rms) 

1 000 1QO 200 400 

Fig.15 

(2) AM ~)Jii\7 1 Jv9 (2pin) 

AM Vee ,;;1: A 1 '/ T '=~I) tJ]~;t FM/AM O)J\/ i-·w~ 

;lffi'''*9o 2pin '::~EE1.J~·1.J·IJ•.Q t AM 1\/ F,::~1; 

a;90 

;:_ 0) FM/ AM tJJ~ ;lPi\',::Rj: 9 .Q ./ 1 :A.·,;;1:, CR 7 1Jv9 

~~~ffM9.Q;:('.ffT~a:9o ;:.O)t~•tt~~.Q~EE 

~ T (;t 12pin '::M [; 0.5V J..:J.i*l ':: [; -C < tC. ~ ''o 

Fig.16 

BA4236L/BA4237L 

(3) AM RF kfJ (3pin) 

AM RFA:tJYifii-=f(i, VeeJ\1J7:A'::~-:i-C''*9o 3pin 

0) DC ~EE(i 2pin cf<ll~tH:: [;""( < tC. ~''o ~EE~T1.J' 
iV.> I) a;9 t, ~ ~-tf:±\}JA..O)D-hJvR.O)t v1J~*~ < 

~I), A 7 1J 7:A~O)J!1~f a;:t;i.~ a;9 o 

Fig.17 

(4) AM ~ ~-tf:±l)JYifii-T (4pin) 

AM ~ ~ -tf :±l )J (;t, iz 7 ~ ·y? 7 1Jv9 ':::).@.g- U::. IFT ::J 

1 Jv f{leffl ( tC. -/5 ''0 IFT O)J\ 1 J7 :A ';t 2pin ';::~I)('. I), 

4pin ('. f<ll~W.':: [; -C < tC. ~ ''o a; f::., 4pin C ::J 1 Jv ';t~ 

~li~e~Ti1lc~tn -r < tc. t5 ''o 

Fig.18 

(5) IF Af.JYifii-T (6pin) 

AM IF<T.>Af.J1/l:::"-:$1'/.A,1*{]2.2k0~0)1', 1.8-3k 

o *0)-tz 7 ~ .,, 7 7 1Jv91.J'ii1Ha1' ~a: 9 o 6pin Af.JYifii 

.:r'::D-hJvR•O)t v-\">{0)1t!J~J.i5L./ 1 :A"1J'Af.J ~ n.Q 

t, 71-=/~~D<T.>~~n-\">••tTfa:ti.<~-t" 
n1J'i!!> .Q t::.ftJ, 6pin t -tz7 ~ .,, ? 71 Jv9 (i~~ne~-r 

i1lc*-* [; -C < tC. ~ ''o a: t::. iz 7 ~ ·y 7 7 1 Jv 9 O)fl!l!l 'i 

Spin GND nf<il';:: [; ""( ( tC. ~ ''o 

Fig.19 

(6) IF AJJYiiii-T (7pin) 

FM IF O)Af.J 1 /I::'- )I'/ .A 'it-:14000 ~0)1' 3000*0) 

iz 7 ~ '/ 7 7 1)[,91.J'iiUa<:· ~ * 9 0 AM f<lltl ?pin ('. iz 

7 ~ .,, ? 71 Jv9 (;t~~li~e~Ti1lc*fR [;, tl!l!l'i spin 

GND '::ii t Vt" ( tC. ~ ''o 

RD Nm 115 
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Fig.20 

(7) IF7"/':1J\1Jt.A:::i/7/-ff (8pin,9pin) 

~1~])&'~~110).tilY ::J / 7 /-ff l:' Spin GND 1.J[Oi]'°'tt:t-!B I., 

T < t~ ~ \. 'o 1ii f 1J' ~ < 9 .Q c AM PiHM'Fil''l'~'.!E ': f,;. 

.Q tc 11>, 0.022 µ F 0)-¥2i1;f:; :::i / 7 /-ff f ~ffl 9 .Q ;: c f 

Jlt~L,;J:9o 

I0.022µF I0.022µF 

Fig.21 

(8) FM? ::t- F77""~'§::J1 )v (10pin) 

R t.t~'§:::i 1 Jv0)1f / l:::0 >~it.t.U1n'9 o Rf ::k~ < 9 .Q c, 

~)J1iiJi'::k~< 'f,f..QfJ5':\R$fJ5')1!HtL,;J:9 0 ;l:fc, R ftj\~ ( 

9 .Q (: :\R$ 'j:~ ( f,;. I) * 911', :±l tJ IJ5tj\ ~ ( f,;. I) S/N 11' 

~1t I.,;!: 9 o R t: J: .Q ~~110)11£1tm f Fig.23 t:~ I.,;!: 9 o 
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Fig.22 
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DUMPING RESISTANCE (Q) 

Fig.23 

~'§ :::i 1Ji...O)tt:t-fB;F1 / t-- '.t 18pin GND x '.t Vee t: c 

"J T ( t.:· ~ \. 'o Spin GND ';:: (: .Q (:, ~~';:: J: IJ @~~11'=1' 

~'.IE': t,;. .Q ;: t 115' di> I) * 9 0 * fc, 1 Op in 0) I~- 1 7" A 'j: 
12pin C ~~11L:t: I., ( ( tC.' ~ \, 'o 

BA4236L/BA4237L 

(9) ~)&':±ltJ LPF (11pin) 

AMO)~-&. M$~0) 14-16pin O)'l§'jfi71 )v'.)l ,;::J: I) 91" 

,:/\1:h'/1-- ~;ft (\,\.QO)l"ti c/d:'.'~-~ ;/t;!:it/t,o 

FMO)~-&~, *•O)@M~J:~cO)•f~/1);1:9o~ 

.I 7 JvO)~-& ti, 71I/7 7':,, .Ac I., T, 0.01 µFl" 

SOµ s, 0.01 S µ Fl:' 7S µ s ( 11 pin :±l tJ 1 / l:::0 
- :$1/ .A Sk 

Q) (:f,;.IJ*9o 

* tc, A'T v::fO)~-&t.t, :..x•1: FM MPX 1J5'tt*li:~ ;ft 

7a>tcl1>, 100-1000pFf£ftc L,*9o 10Jt-:J,tfJ.1. 1 cM 

$~,;:: IF ~~IJ~'IJ> 11' I), @8~1J~·'f'~'.li::': t,;. .Q;: (: i.Ji'Ji, .Q 0) 

l")i• I., ( ( f~ ~ \, 1 o 

Fig.24 

(10) FM'l§'jfi~.:z.-71/~i (13pin) 

.A1·:;7,:J: IJ FM '1§-'jfi ~ .:z.-71 /'ff ON/OFF 9 

.QZ:cil'l"~;J:9o 13pin f GND"'ii9c~.:z.-71/ 

?'OFF(: 'f,f. IJ ;1:9 o C f1J'~ ( 9.Q cili!Hr.JPjfO) ~ .:z.-7 

1/?ff~~~~t,;..Q;:cffdi>.QO)l"~•W~•l"9oR 

11>000)Pift.t7.:z.-=-/?1 / "./''r-11':tHl:'~fililI.,T1\

F ~ .:z. -7 1 / ?' 115'fJ> IJ> I)* 9 0 

R f tj\ ~ ( I.,(\.' ( (: './ 7 1-- ~ .:z. -7 1 / ?'';:: f,;.1) ;!: 91J~·, 

70/ !-I/ f:'0).11.A''l;::J:IJ)~~-iJ>ll£1t9.QO)"'(')i• 

IJ~ 1JZ.,•z·9 o IF !1!1;fl"O) ~ .:z.-71 /?~~·iii Fig.26 ';:: 

~L,;J:9o 

0 
4.7µF 

Fig.25 

INPUT SIGNAL LEVEL V1N(dB µ V) 

Fig.26 
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S '.:f::IJ- :iLi.1- 7':>i .:;/:. v-? L'IJ!)l!IJ9 .Q:tJ].gt.t, ~ 

i-T- 1 /?'f OFF t: lZ < t!:f.c'a ~ i-T- 1 /''ftJ" 

ONO)~~l'ID!~ffi~t~i-7-1/?~~-~J:~~ 

[_, c \ s '.:f::IJ - j' tJ"IJ!)l!gz.· ~ ~ < ~ .Q 0) l'ii;'i[tJ"l(l'~ l' 9 0 

(11) AM 'li!ifl"71 Jv? (14pin, 16pin) 

14-16pin rs9l' AM O)f[;fl"71 Jv? tJ"t~J!lll' ~ ;:!: 9 0 ;:!: 'f, 
R1 C1 t;:: J: IJ LPF tJ"t~J!ll l' ~ ;:!: 9 a Z. O)pi} C1 t.t AM~ 

)JfO) LPF Hfttl. Tc';:!: 9 o /Xt: C2, R3 t: J: IJ HPF ft~ 

Jill L, Z c' ;:!: 9 o Z. 0) ~ 0) C2 f -:k. ~ < L, 9 ~· .Q t, 
FM/ AM 0)-flJ~Pi} t:-ai}a{J t: a tJ":±l ~ < ~.Qt.:: /1), 1 µ F 

J:.ll'l'{\effl l., l < f2' f. c 1 o f. 6 t: R2, C3 t: J: IJ LPF fJ't~ 

J!ll l' ~ ;:!: 9 o Z. O)Pi} (j: R2, R3 t: J: IJ )~;R tJ"~ t;; ;:!: 9 0 

1iJ0)~1tm f Fig.28 t:if- L, ;:!: 9 o 

AMtt<iJJi AM AMP 

R, = 1.5k!1 R, 

20k!1 

141-------<161------' 

C,=O.OlµF 
-0.047 µF 

+ 
C, =0.01 µF C 

I -1µF r ' 
Fig.27 

0~U::U~~N:r:u+m I--+ ~ 
~-10 C,=~¥~ 
> R2 =0!1 07 ]'\ 

~ -20 c,':°~~~~ -..:~ 
i§ C, = 0.047 µF V ~I\ 
a. 30 R,=OkO 
f:3 - c, = NONE N 11 
~ _ 40 C, ·~0.01 µF ~ 
:::i v,,=5V R,=1ko N 11 
a. f, = 1 OOOkHzl-+-+~.047 l:'F 
~ -50 V,,=74dBµV JJlllJC' =0.047µF- N 
0 MOD=30% _I_ R,=1k!1 _:: .N 

C,=1µF llillC,=0.047µF 
40 100 200 400 1 k 2k 4k 10k 
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0 -50 
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MODULATION FREQUENCY lm(Hz) 

~ ttnl ~le, " "-.,.V lµF"' "I 
E:::~ II 'l 

:S: 0.lµF 1'J 
\I IC 

cs: 10~µF 
0.022µF 

Jill µF 
Vee= 5V 
f,= 1 OOOkHz 
V,N = 74dBµV 
MOD=30% 

lli 0 1 =0.0lµF 

~:=~~E 
40 109 200 400 1 k 2k 4k 10k 

MODULATION FREQUENCY lm(Hz) 

Fig.28 

BA4236L/BA4237L 

(12) AM AGC Pi}~ft (15pin) 

AGC LPF 0) c f tj\ ~ < 9 .Q t{!ic '~filill~jJ.llftc·~fJ''J!!1t 

l::l:9o ::l:f.::, Cf-:k.~<9.Qt, AGCJlt*fJ'.~<~IJ 

;:!: 9 o C f ~1t ~it f.: Pi}0)1;i1i f Fig.30 t:if- l., ;:!: 9 o 

10 
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~ 6 
D 
I 
I- 4 
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AGC AMP 

151----' 

+ 
C = 22µF 

Fig.29 

Vee-5V 

11 f, = 1 OOOkHz 

i 
MOD=30% 

0 "' 
~ "" -n 

~~ 
ho~lt-~l'\ 
ttIB ~,('~ ~ 17 
H U_ - 17 

40 100 200 400 1 k 2k 4k 
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100 

MODULATION FREQUENCY lm(Hz) 

Vee= 5V 
f, = 1 OOOkHz 

11 ~ I\ l u I, MOD = 80 % 
-1-::C = 4.7 µF 

I I I 1.l 

!')I 
1-'_C = 10µF 

N l'(_'x.,0 = 22 µ F 

N~ 0=47µF 

bi.~ 
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~ ~ 

!:=> I-

100 200 400 1 k 2k 4k 

MODULATION FREQUENCY 

Vee =5V 
f,= 1 OOOkHz J 11 

V"=NO INPUT->74d8µV 
MOD=30% 
f m = 1 kHz 

~ 
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AGC CAPACITOR C( µ F) 

Fig.30 
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(13) =J-:i-=./7'(/:Pr-9 (17pin) 

17pin A.O))fil,A. ~mU;J: R 1: J:: fJ ffilJ~R [.,";!: 9 0 -t O)~)fil (j: 

(+B-2) /R"t';J(lrb6tL;!:9o i'J~~:k)M.A.~)M(;J: 

15mA rJl'(: vr < t~ ~ 1,'o * t.: 17pin ~*~P1.Jn~f±';J: 

12V l'T o 

---.----+B 

R 

Fig.31 

(14) FM AFC m~ 

11 pin ~i&::±l /:J 0) DC ~I±€ ~ljffl [., -n9~~': AFC € tJ' It 

~~tY"t'8;!:9o 7D/~I/t'"80)~~m-~J::ij 

BA4236L (;: 9 ~ f.J• BA4237L (: 9 ~ f.J'*:IE I., ;I: 9 o 7 D 

/ ~I/ Fl: BA4424N €{ieffl I., t.:i?H Fig.33 l:jf,; I., ;I: 

• -~rt:l~tidll*l/Electrical Characteristic Curves 

~ 
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f-- 14 z 
w a:: 12 a:: 
::i 
0 10 
f--z 8 w 
0 
(fJ 6 w 
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00 

EC w 'O 

MUTING OFF 

5 10 

SUPPLY VOLTAGE V oc (V) 

Fig.34 l!ltfl:l.J5-Pi\'11i]Jlll'ilillt-~i.!ll~I± 

12 

~o 
10 ~ > o LL S+D+N 

8 ~ -20 ~ lo.. 

~ 6 ~ -40 v"'~5V 7 ~ ~~ ~ 
:C ::i f'"~10.7MHz } ~ ~;p-
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~ OdB= 100mV,ms.,_ _ _,._ \_-+-_ _,__+=----I 
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Fig.36 FM THD,~)Bllfl:1Jv::Z>f-/::Z-.A.:1Jfl:j.JS-

BA4236L/BA4237L 

BA4424N BA4236L/BA4237L 

AF AMP 

l0.047µF l 

Fig.32 

BA4237L 

Fig.33 

9 0 J:.{l!IJl'\.j-Q~;i"'( /O)~g.(;J: BA4236L €, 1'1lllJ-"7D 

~ '( /O)~g.(;J: BA4237L €{ieffl I., ;I: 9 o 
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Fig.40 FM LED 11:\!lJ!li!\Jf, -3dB 1) ;:_ '"J 'T 1 / 7!li!\Jf-ti~~E£ 

* 0 5 
I 
I-

4 

3 

2 

0 

w 
0 14 0 

DETECTOR OUTPUT <( 

'.J 12 0 
0 
> 100 
I-
::i 
0.. 8 
I-
::i 6 0 

0 

0 
f, = 1 OOOkHz 

'I-----+----+----+- MOD= 30 % -
a: 
0 4 0 
I-

Im= 1 kHz 

0 
2 w THO 

I-w 
0 Do 5 10 12 

SUPPLY VOLTAGE: Vee (V) 

Fig.42 AM THD, ~)Jtt:l:J;IJ~f£-ti.Jli!~E£ 

RDNrn 

~ 

~ 

* 
5 > 

0 4 I±! I • I- 3 -R 
2 ±! 
~ 

1 ~ 

0 

140 

120 

100 

80 

60 

40 

20 

i---

.225 0 

BA4236L/BA4237L 

1 
DETECTOR OUTPUT 

1 
f,,= 10.7MHz 
M= ±22.5kHzdev 
t. = 1 kHz 

1 
THO 1 

25 50 75 

AMBIENT TEMPERATURE Ta ( ° C) 

Fig.39 FM THD, ~;IJHJ:l:IJtfE-f.!illi!l)i;\Jl 
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f,= 1 000 kHz 
MOD=30% 
fm=lkHz 

I 
LED-LIGHTING SENSllTIVITY~ 
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10mJ SENSITltlTY---1 
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5 10 12 

BA4236L/BA4237L 

f, =1000kHz 
1---t----1-----1--+-----< MOD=30% 

fm=lkHz 

25 50 75 

SUPPLY VOLTAGE:V00 (V) AMBIENT TEMPERATURE Ta ("CJ 

Fig-44 AM 10mV m\ili, LED F.ii.:trin\iJi-~iai1!ilI Fig.45 AM 10mV !i!ll/l, LED F.ii.:tJ~Ji-li!lllDlifil.Ji 
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BA4240L/BA4240F 

BA4240L 
BA4240F 

3V FM/AM IF 5' 7..7.b. IC 
3V FM/AM IF System IC 

BA4240L, BA4240Ft;J:, 3V FM/AM IFSt.A71'ffllC 

l'To 

The BA4240L and the BA4240F are ICs for 3V FM/AM IF 

system. 

• ~ft 
1) ~i'F~~~EE!Bl!il '/fJb.1,' (Vee= 1.7-4.5V)0 

~FM~Ah~i-~@mi~~~zsij, ~~~1X~ 

:Ww.JP\JO)-IJ-1 i-:· t: - ? H!li~ l" ~ .Q o 

3) AMfflO)~flB~~@m, ~ =t--IJ-@~~' ~i8l@~H ~~ ~ 

z1, 1 .Qo 

4) AM#fflO)PciJiSlttl~tt~~JE:ffl~-'T-i~~Wt .:11> ~J, FM/ 

A M~.f.?Ml.31: ~t.::~iSltt~~tti :t t.::-tt .Q Z: t '/fl:·~ .Qo 

5) FM/AMt±Jh'/f 1 ~-=ft±ltit:i;i:-:iT S IJ, ·~J:ll;t.A1 ·:; 

7- t;i: ~ l"/~~~ (MPX~) t:M~*1CT:· ~ .Q o 

6) FM/AMO)/\/ l'"t;J]~;t t;J:, DC~fEO)ON/OFFl'fi? 

Z: t'/f-z'~.Qo 

7) FM/AM!l'ilw.J~ff-;ffl 1'"71 J\f~~ ~LS IJ, ii!rn}LED 

i ,¢.l!l'JT .Q Z: t '/fl'~ .Q (Max. 20mA)0 

•Features 

1) Wide voltage range of operating power supply 

(Vec=1.7-4.5V). 
2) Built-in FM weak input mute circuit can effectively 

reduce inter-office noise and detuned side peaks. 
3) Built-in local oscillating circuit, mixer circuit and de

tecting circuit for FM. 

4) A frequency characteristic setting terminal, special for 
FM, is provided to offer independent frequency char
acteristics for FM/AM. 

5) FM/ AM outputs are generated at the same output ter
minal which is connectable to the next stage (MPX, 

etc.) without changerover switch. 
6) FM/AM bands can be switched by turning ON/OFF 

DC voltage. 
7) FM/AM synchronization indicating driver is contained 

to light up directly LED(Max. 20mA). 

• ~ff~;t;;t~/Dimensions (Unit: mm) 

c 1.0 

BA4240F 
11.2±0.3 

123456789 

-:L__ 00 L_ __ ~ 

ti .ti_br f1f1F1 n n Md 0 TJ1 ( ) \\ _l -'lill! "'-~ ~ "' "'1 
o _j -I\_ j Lo.3M1n 

1.27±0.2 0.4±0. I 

•m~ 

• Applications 

Headphone, radio cassette, etc. 
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BA4240L/BA4240F 

• -:7'D-:; 7~1' 77·7 .L.;&t19Htlt1Bli3~ /Block Diagram and external circuit 

FM 

BA4240L (BOTTOM VIEW) 

AF OUT 

BA4240F (TOP VIEW) 

• :tlt~llJfl:5Jd!J:/Recomrnended Operating Conditions (Ta=25'c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.7 3 4.5 v 

122 RD Nm 

Vee 3V 

AMosc 2157-2239-295 (SUMIDA) 

AMtFT 2150-2173-147 (SUMIDA) 

FMDET 2153-409-090 (SUMIDA) 

AMcF SFU455B (MURATA) 



BA4240L/BA4240F 

e !liU'l':J~ti (FM$) 
/Electrical Characteristics (FM) (Ta=25°C, Vee =3V, fm=1kHz, f1N =10.7MHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

J!l\j~-15-Pil'~mt lo - 7.8 13 mA MUTE OFF 

~i&'.tl:Ll:J VouT 70 100 140 mV V 1N=80dBµV 

~$ THO - 0.1 0.5 % V 1N=80dBµV 

J~-15-W11Urn SIN 64 70 - dB V 1N=80dBµV 

1J ~ 7- 1 / ·'.i"lfl,!J. V1N(lim) 35 39 43 dBµV VouT =-3dB 

LE 0 f.~}T lfl,JJ. V1N(LED) 49 53 57 dBµV -

e -~tr.J~ti (AM$) 
/Electrical Characteristics (AM) (Ta=25°C, Vcc=3V, fm=1 kHz, f1N = 1,000kHz, MOD=30%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

J!l\j~-15-llil'oitmt lo - 7.8 13 mA -

~i&'.t±J;IJ VouT 50 75 105 mV V iN=74dBµV 

~$ THO - 1.0 2.5 % V 1N=74dBµV 

J~-!5-M~'1UHt SIN 38 46 - dB V 1N=74dBµV 

iUcl\:!rl.JJ. V1N 8 12 16 dBµV VouT=10mV 

LEO~\trlfl,JJ. V1N(LED) 21 25 29 dBµV -
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BA1320 

BA1320 FM A.7 v;iJ"~ Jv77°v?if 
FM Stereo Mu!tip!exer 

BA1320,;t, PLL1J~ f t*ffl L, f.: FM? Jv7 7' v "J? 7- .7. 

7v~m~m~~9.n-.7.7v~O)~~-~~tt•O) 

AT v~5:;i~ni! ·y t-/\.0)/itfflf~Jj: [.,, i*.igB't{'.lE1~~ 

EH1tt< ~~t vr .t> IJ *90)~, Vcc=5.4V*~'ti::iE vr 
~i'F [., *9 0 

VCOO)~~~ll:.Yi/JT- (9pin) ;lfitj-1,' -C 1,' * 9 0) l', AM~i~ 

Pi¥0)~~~ll:.t.f1!1il!IH:fi' ~ * 9. * f.: i! '" v--;., 3 ::...- :::i / 

t-i:l-JvYi/JT-(8pin) tf";h'Z1.'*90)l', .A:1H'i:ilffllilLiE 

f 9 .Q;: c iJ 1..,,:'te:iE L,f.:~" 'i!l\'v--;., 3 ::...- H~.Q;: c 

·fl"('~* 9 0 

PLL1J~l'90)(', 1u-mgB~tfyiJ <' ~~t~~,;::fj' 

~*9· 

The BA1320 is a PLL system monolithic IC designed as 
an FM multiplex stereo demodulator. 

• *¥-& 
1) PLL1J~t*ffl0)~1iili':? ;1;7 7' v? -if(' ct>) .Q o 

2) 1ft~I± * "Z''ti::iE':ihi'F9 .Q (Vcc=5.4V Min.). 

3) 7 ::...- 7','i'i\:tT v-"'J1;t.ff1£1,' (6.5mV Typ.)0 

4) -f!J\'v--;., 3 ::...- :::i ::...- t- i:i-Jt-Yi/JT-11~ -r:·(t>) .Q (8pin). 

5) VCOi~ll:.. -'E ./ 7 Jv ~ .i -7 1 / ?'Yi!JT-ii ~ (9pin). 

6) :±J:1J~l±vl"\'JvO)i:l7.t.fyiJ1,' (Gv=-1dB Typ.)0 

7) fff;jR$ (0.3% Typ.)0 

8) SCA11ff<$;$t.f.ti1:1,1 (80dB Typ.)0 

9) 14pin1117' cO)B:~ttf~ ~ t.:Yi/JT-!!ic~. 

• JIB~ 
.7.7v~7:>~ni!·;1 t

n-7.-Tv~ 

;t;-L.7.-Tv~ 

• *ff~'1'~18J/Dimensions (Unit : mm) 

BA1320 

19.4±0.3 

Rl.2 14 13 12 II 10 

12345678 

~ ~j 
MI~ N 1r----yt~ ~ ~ f' ]~ ::: 

~n-:~·-~· f§!\' 
~ I l--2.54±0.3 I I I 
M 17,78±0.3 I- ii±o.6- ~ 

•Features 

1) A PLL is used for high multiplex-efficiency operation. 

2) Stable operation at low voltages (Vcc=5.4V Min). 
3) Low lamp lighting level (6.5mV Typ.). 

4) Provided with a separation control pin (pin 8). 

5) A pin is provided for stopping the VCO and for monau
ral muting (pin 9). 

6) Output voltage is available with low loss (Gv=-1dB 
typically). 

7) Low distortion (typically 0.3%). 

8) Good SCA rejection ratio (80dB Typ.). 

9) Designed for compatibility with 14-pin-type devices. 

• Applications 

Stereo radio cassette tape recorders 
Car stereos 
Home stereos 
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• ·:ia "J? 917Nf7.t../Block Diagram 

INPUT 

.AMPLIFIER 
OUTPUT 

[
LEFT 

OUTPUT 

RIGHT 

LAMP 
AMPLIFIER 

GND 

SEPARATION 
CONTROL 

• p;jgj!IEJiHJ.lilt~/Circuit Diagram 

• ~M&:k:lE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~i!iii~E£ Vee 14 

~:g:te!* pd 550 * 
ti.Jfl'iili.lllU!I Topr -25-75 

i!iH'.'fiAill~fill Tstg -55-125 

7:,., -;fl~ti.J~mt ILAMP 75 

ftDNm 

BA1320 

voe RC 
NETWORK 

LOOP 
FILTER 

LOOP 
FILTER 

""" DETECTOR ~ 
INPUT i&: 

j~ 
.JS-

19kHz J1i1 
MONITOR ll 

LOW PASS I FILTER 

LOW PASS 
FILTER :;<. 

7' 
VCO STOP v 
COMPELLING :;1-
MONAURAL 

""' )~ 

7-
-;! 
v 
'J 
-lj' 

Unit 

v 

mW 

·c 
·c 
mA 
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BA1320 

• C~rr.J~tt/Electrical Characteristics (Ta=25°C, Vee =12V, V1N =350mV<L+R=90%, Pilot=10%>, f=1kHz) 

Parameter 

n*~.!1!fi~ A :t.Jtl§:~ 

n*'t / ::ui..:A:t.Jtl§:~ 

:A:t.J1/l::"-:$1"/.7. 

7 ""/;?-.JJ,-jz/fi,;-;/ 3;., 

:;f-7'1:t:±l:t.J~l.I: 

-r-v:.-;?-.1i..1~7:.-.A 

.7. 'T v :;f~£';N!li8lfil$ 

7 :.--7'R.<::trv"'·1i.. 

7 /7'1:: AT IJ ;/.7. 

'1--v7'7-vv:.-~;-

'1- -\' IJ J7 I) - 'J 

'1- -\' 1) J7 I) - 'J 

SCA~$;$ 

.:: :i-7-1 :.--7.7.v·y ;/:i 

*-Jv Fif!:l.I: 

lb1'Fif!:l.I:lMll 

lft\1l§:~Pi¥\iillt 

• il11Jle:181i&~/Test Circuit 

COMPELLING MONAURAL 

126 

VCO STOP Vee 

S G 

(STEREO) 

Symbol Min. 

VIN 1 350 

V1N 2 350 

Z1N -

Sep 35 

VouT -

CB -

THD -

Lon -

Hys -

CR -

CL -

CL -

SCA-R -

Urn -

Vee 5.4 

la -

Vee 

Typ. Max. Unit 

- - mV 

- - mV 

30 - kQ 

40 - dB 

310 - mV 

- 2 dB 

0.3 - % 

6.5 - mV 

3 - dB 

±5 - % 

35 - dB 

45 - dB 

80 - dB 

1 - v 

- 14 v 

15 - mA 

Fig.1 

RDNm 

Conditions 

THD=1%, L+R=90% 
P=10% 

THD=1% 

-

V1N =350mV 

-

-

Pilot Level 

-

-

f=19kHz 

f=38kHz 

L+R=80%, P=10% 
SCA=10% 

L P F 

DISTORTION 
LEVEL 
METER 

-

-

-

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

;.:£ : tJo 1J (])I';... /'t;t, c::J _, ,. ::>: 7 1 Jt-:;1 (]) c::J ::>: ~ 

lilift9~tcil'l(])t(])T9. 



BA 1332/BA 1332L 

BA1332 
BA1332L 

FM .7. :T v ~ ~ Jl.rr7° v? if 
FM Stereo Multiplexer 

BA1332, BA1332L~j:, fl -:A. 7 v ::t ;IJ> i) :A. 7 v::t 7 V::t 

fl -iz ·:; t- * Tililt~ 1 m~~: sf~~ 1 ~' t.: t.: tt .Q PLL1.J:<t 'ft* 

ffl LJ.: FM7 Jv7 7" v ·:; 7 :A. :A. 7 v ::t~w.lffl ICl' 9 o i*JJ::B 

~:<E:f~~iliil Hi< ~~~t GT&> IJ * 9(!)1', Vcc=3.0V1J> i) 

14V*l'~:JE~iJ.Jf'FHr~'*9 o 

The "BA 1332/BA 1332L are FM multiplex stereo demod
ulation ICs employing PLL system, that can be used for 
wide range of applications such as from the car stereo 
player to the stereo radio cassette tape player. 

-~~ 
1) PLL1.J:<tt*ffl(l)~ttlm7 Jv-T 7" v 7 if l' &> .Q 0 

2) 1!1~i!~J± * l'~:JE G TiJ.Jf'F9 .Q (Vcc=3.0V)o 

3) LED,1!:lJTv-"'Jv1J~·11h' (6.5mV Typ.) 

4) -lzJ"{v-:.- 3 /:J / t-i:J-Jv~f-1f1"1~ 1 T~'.Qo 

5) 1!1ili.$ l' &> .Q (0.1 % Typ.)o 

• Features 

1) High-efficiency multiplexer of PLL system. 
2) Stable operation down to low power supply of 

Vcc=3.0V. 
3) Low LED lighting level (6.5mV Typ.) 

4) Provided with a separation control terminal. 
5) Low distortion (0.1 % Typ.) 

• 7·a ·;171£1 y7·7 i./Block Diagram 

• 9f.Jf~-;f"~~/Dimensions (Unit : mm) 

BA1332 
19.4±0.3 

Rl.2 14 13 12 II 10 

6 7 8 

~![i'P~~J" V'"'l: f1 ~ ~I · f 

;'. ~I - 0.5:0. I Q.3:tO.l 

~ 1 l--2.54±0.3 I I I 
17.78±0.3 I I 8.8±0.6 

BA1332L 

0.55 

2. 75±0.25 

·---------·-·------·---------------------------
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BA 1332/BA 1332L 

• ~xrr&*~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~iliHl!:J± Vee 14.0 v 
ff~fA~ pd 500* mW 

ihf'Fi.ffilli:~llil Topr -20-70 ·c 
fJH.J:i.!ili:~llil Tstg -55-125 ·c 

• 11~rr.J!M'tt/Electrical Characteristics (Unless otherwise noted, f=1kHz, 200mV L+R=90%, PILOT 10%, Ta=25'C, 
Vcc=6.0V.) 

Parameter Symbol Min. 

111\f~.JS-~~mt la -

~$ THD -

7-t'/;?-JLdzHv-'l=i/ Sep 35 

jjjd;::. A. 1J 1,.o"{ Jv V1N Max. 350 

i±l1J~J± VouT 100 

LED ONvA::)v Vp 4.0 

LED 1::.A7'J ;,,.A Hys -

• illlJ~li:U!~/Test Circuit 

128 

COMPELLING MONAURAL 
VCO STOP Vee 

SG 
(STEREO) 

3.3µF 

3.9k!l 

Typ. Max. Unit 

9.0 15 mA 

0.1 0.7 % 

50 - dB 

- - mV 

145 190 mVrms 

6.5 9.5 mVrms 

2 - dB 

V<:(: 

f 1 M~Nkl~~R 560!} Sep 1 k!} 

Sep 1 

Fig.1 

RDNm 

Conditions 

-

MAINj~.JS-

;f,' I) .:L -.i.-Wl)f,l<(: J: .Q 

THO;;; 2% 

MONAURALj~.JS-, RL=3.3kQ 

-

-

LPF 

DISTORTION 
METER 

ii: tJj1J0)7'/7"!~D-l~:;t. 71 J~'.i!O) 

D :;t. ~ flliil'T !> fc d)O) f,O) c·T 0 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



• 11~iJl9~ttdl!*-*/Electrical Characteristic Curves 

4.0 

~ 
~ 3.2 
f-

z 
0 
i= 
€5 2. 4 
f-

"' Ci 
() 

~ 1.6 
:> 
a: 
<! 
I 

~ 0.8 

I:' 

UJJ.IJ~ll 11 lilll ] 
r--, ""'" ~ V1N-=200rny

1 
(L +R=90%. Pilo1-l0%) 

r--tl 

·-r- --H 

MAIN 
-··- - y susJ 

MON 0 

50 100 200 500 I k 2k 5k I Ok 

MODULATION FREQUENCY: fm (Hz) 

Fig .2 'E .I 7 Jv ;< 1 / -lj";i'j~~~i\iii~Jll)JJ(;f$ 
-:t!'~Jlli!Ji~~Mi 

~ 
j 
z 
Q 

~ 
ex: 

"' a. 
i!l 
___J 
w z 
z 

"' 6 

n 

<f) 

z 
0 
;:: 

"' a: 
r1:_ 
w 
<f) 

___J 
w 
z z 

"' I 
() 

100 

80 

60 

40 

20 

r----r- z 
0 
t= 

I 15 
--~----+---t--+---+--+---3.2~ 

i5 

" 

::::.. 
Sop .......... 

-d' r-- r-=--

--l----t---1------i----t--,----2.4~ 

~..,,"'---+---..,- --,..L -A ~ 
b,,_ A-L 1. 5 ---' 

§ 
t---· j----r---- -+---+---t-----r------i 0.8 

THO L. A 

4.0 6.0 8.0 10.0 12.0 14.0 

SUPPLY VOLTAGE: Vcc(V) 

100 4.0 

C--ilcc~J_ 
rn=lkHz 

80 3.2 ~ 
~ 
z 
0 

p L-R 
v- ......... 

---j-
A-L 

2.4 ~ 
~ 
i5 

60 

0 

40 1.6 !§ 

~ 
___J 

20 0.8 ~ 

THO ' R .,,, 
1 0 200 300 400 

MONAURAL INPUT VOLTAGE: V1n(mV) 

RDNRI 

n 

<f) 

z 
Q 
f-

"' a: 
r1:_ 
w 
<f) 

_, 
w 
z z 
"' I 
0 

BA1332/BA1332L 

100 ~~L. J ~---rrrniig~~]TTTTllJII~rrrrnr--1 4.0 

V1N°~200rnV(L-t-R---90%, P1l7t 1q%) ~ 
80 f---t-++t+t-ttl-----"H-t-1Ht-H-t---r-Htt1Htt- 3. 2 ~ 

40 

l---+-+--H--1+ttl-----t-+--1-++tttt--i-+--1-++tttt---
___J 

20f---t-++-t+t-ttl--l--H-t-1-++H-t---r-Htt1Htt-,0.8 ~ 
f-

50 100 200 500 1 k 2k 5k 1 Ok 

MODULATION FREQUENCY: fm (H,) 

t;: +aoo 
ii' 
0 z 

0 

~ + 400 l---+--l---+--t--+---t--13.2 ~ 

~ "f~I~ ~ 
~ .....--- ,-- -
i:: l---+i--=--f-"""=f''---j---t----t-12.4 i 
~ ~ 
~ - 400 l---+----1---1-+--t---t---t-11.6 ~ 
a: ___J 

::: -l---+----+--1----t---t-----t--10.8 ~ E -aoo .-

- THO(MAIN) 

4.0 6.0 8.0 10.0 12.0 14.0 

SUPPLY VOLTAGE 

r--tJ'-+-+---l---+---+---t------1-----j 

-----r30 

l--t.r---'l~----t--~Lo+-------------++---+--lL1+---
t ~ j_oN LEVEL 

1 
17 .4 18.2 19.0 19.8 20.6 

FREE RUNNING FREQUENCY: f0 (kHz) 
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100 ~-~LJ--+--+--+-1--1--+--+-- 4.0 

Vlll=200mV(L+R=90%, Pilot=10%) 

80 >--+---+---+--+---+--+--+--+--I-- 3.2 

60 l--+--+---+---+--1----+---+---+--+--+ 2.4 

":'~R-L 

20 1--1--+--+--+--+--+--+---l---+--1 0.8 

0 -25 25 50 15 

AMBIENT TEMPRATURE: Ta('C) 

a. 
16 1--+---+---l---l---+---+--+--+I--~ HJO <l 

t: 

--1~ ~ 
12 l--+--+--+-~L>;;.,.P-1""""=!-----+---<-l------l o b 
~ ~ 

:J 
0 
w 

>--+---+---+--+----+---+----+--+-,______, -400 ff: 
ON LEVEL - C!l 

z 

LL.J....b±OF~F t:LE::VEJ:L:::±::j=LJ -800 ~ 

0 -25 25 50 75 

AMBIENT TEMPRATUAE 

Fig.10 13iE~iJHki'" 1J7 t-. 7/:1iMiv-"Jv 
7;... :1illl:tl v-"Jv-~l!liAlll~tt 

• f!JILJ:.0)$:Ut 

(1) 7//R.i.:tTv/'\J[, 

1) 7 //R.i.:tTv/'\Ji.. 

a: 
w 
w 
a: 
u.. 

BA133W., .A.1JATV:;t1~~0)/"\'.-(CJ·;.i H~~(19kHz) 

v/'\Ji..ii*8 < f.i:.Q t, Eltbrt..H:'I: / 7 Ji..tbf'l=iJ' €>AT v 

:;ttbf'l=~-ij]-;b I), AT v :;t~jf-7 / /iJ>'R.i.:tJ ~:I: 9 o ;: 

0) '£ / 7 J[, tbf'I= iJ> S , AT v :;t tbf'I=~ -ij]m ;b .Q F.:i. 0) .A.11 /"\'. 

1' CJ ·;.i H~~v/'\Ji.. I 7 / /R.i.:tT v~Ji.. t t..'t..' :I: "to 

BA13320) 71' / R.i.:tJ v/'\J[, l;I:, 6.5mVrms (Typ.) \!"9 0 ii 
'M', /"\'.-(CJ ·;.i H~~l;t, AT v :;t1~~0)10% \!"90)\!", 100% 

O)ATv:;t'fa~~'f*O)v/'\J[,l.t,65mV (L+R=90%, Pilot 

=10%) Cf.i:"IJ:l:"to 

\lvIU 

_J 
w 

~ 
t-

" a. 
;;; 

~ 10 

"' _J 

t-

;l 
a. 

0 
10k 

J 

~ 
1\ 

BA 1332/BA 1332L 

I 

]\-. 
~ 

100k lM 10M 

RESISTANCE BETWEEN pin 10 and 11 : (ll) 

(2)VCO 

1) VCOO)i.NAJf!M'tt 

16pin0)111' ~ / ?t!ittt 111' ~ /?:::i /7/"lfO)~fJH 

9.Qc81.t, VCOO)i.NAJf!M'ttt•*~t.i:~n~f.i:ij:l:tt 

BA1332.'f*O)i.NA/Jt!M'iil;I:, ~-420ppmf°C\!"9 0 ~t.: 

iJ>'-:iT).li\Jf!M'ttHili119.Qt.:clfJ, 111' ~/?t!itt, 111' ~ 

/?:::i /j'/"if t t,,jtO)i.NAJf!M'ttf t -:it.: t,,O)ff~ffl ~ T 

< t.: at.. 'a li'M', 111' ~ / ?ttttt t ~ T :h ---# /ttttt, 11 

1' ~ /?:::i /-T/"if t ~T A7CJ-J[,:::J/7/"ltf fflt.."Q 

;:t~~ij. M•~~~z:8:1:90)T!", ~ai.taij:i:tt~ 

(Fig.10~~)0 

2) VCOO)~Jl1.l)!c):UtF.:i. 

VCOO) §jE~jlf~ l;I:, 12pin0)'£.:: 11-l±l 1! l:J!]jlf~:h rJ 

/ 11 Hl~ ~ T~flfrrt..':1:9 o ~flPii:I: l;t, ~Jl'O);: t 

1:).t;I; ~ T < t.: at.. 'a 

a) VCOO)~~pij:r.,i 

~01.t~~tt.A.~. ~~9.Q:l:T!"~-~O)pij:~ij~~(!" 

"ta~OO)§jEJ!]~~~fl~~l.t, ~~tt.A.~O)ff~~ 

r .. itC)j: ~ T < t.: at.. 'a 

~~~~pij:0)/1'Xt~~pij:0))..1J'fa~FM~'(g~O)£ 

~~1*z:~fl"t.Qt81:1;1:, -P/Tt- .A.1JO)tOB1:~ •J, 

~00)§-jE~~~w~•t~~.Q;:tWaij:l:"ta~~ 

~~1:1;1:, IC0)}..1J/1'A'iJ>'bU;tJIJ:1:9iJ>', /1'A'O)t\: 

~•*8a~~ij, ~ow~sn.Q;:tWaij:l:"tal!I 

jlf~:h rJ / 11 l;t~jf-iJ>"°,5, S ?t.. 't Ji*. :I: 9 o :I: t.:, ~~Pij: 

1:.t:it..'T, '£/7Ji..1~~iJ>"°.A.-:it't..'.Q~~. VC0iJfJ3W 

an.Q;:tWaij:l:"ta!M'~. *.A.1l~~~;:ij•9<, 

J!l~~:hrJ/111.t~<~ff-~*90)(!-~Jl~AO)~~tt.i: 

IJ:I: 9 o 
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J.:.L.tO)ct? 1:, VCO~)i]~PiH:l;J:FM~f~~x® (llilaMPM l'a 

fl'f~-%0)/J"'~U.~ (~R~l fJf~'.Ai::l'9 o ;:O)~@l'16pin 

0).¥@'.Ai::tll:J'it f ~~ ~ T < t~ ~ "'o 

~00)~'.Af:~~~M~T~. W~O)n$l'·~~T<~ 

~iijJ5t.AiiH~ 

19.00kHzct IJ :k f5 ( 

ftl!0)$7J' f ~~{~ 

19.00kHz-5 J: ? c 1: 

(3) i!Hv-'l3 / 

1 l i! J\ v - ~ 3 / :::i / I- iJ - JvtlliE 

i! / ~ v - 'l 3 / ::i / I- iJ - Jv (73-~JlaM~l l;J:, Spin 0) iiJR 

t!.t:J'itl'fi"' :I: 9 o i! HI/-~ 3 / l;J: (L+Rl: (L-R)=1 : 1 

0)#...1:/fi:kt IJ IJ :1:9fJ' S, (L+R)tJ•(L-R)fiiJR ~T:fili 

lE9 ti.Ii ct"\ f) Lt l'9 0 ~a ;t Ii, (L-R) v/'\Jj,fJf1I£~ ~t.: 

t.;~. -t0)7J't~Lt(L+R)v/'\Jvf~tf.Q;:t1:ct•J, i! 

Hv-'l3/fa~99;:tfJf-C:8:1:9o JU!~l:t;J:, 

(L+Rl 1/-"'"JvfiiJR ~ n':l:9 0 

2) i!Hv-:,. 3 :.- ::i :.- t- [J-Jvtft:J'itO)aM~ 

~itHH1ttlEl~l'O)i!1~i.,.-:,.3;....::i:.- l-i:J-Jv:i!.t:J'itl;J:, 1kO 

O)iiJR:l!.t:J'itfifffl ~n,:1:9 0 AT v:;ff~{5-~~~1J· Sf~ 

-%1.A:tJ~t.:~~. i!Hv-'l3/::J/ l-i:J-Jvt!.t:J'it 

RsepfJ>'620Q (Typ.) l'i!Hv-:,. 3 /fJfl&::k t tJ I)* 9 0 

(4) 9pint: ct .Q~:jjji~.LI:.. ~iifitJ'f .I 7 JvJilfl= 

1 l 9pinO).tEE 

BA13321;J:9pinf 1.5V(Typ.) 1-:.tlL: ~ :1:9 t, VCOO)~:jjji 

~.LI:.. ~iifilJ'f .17 JvJhi'F t tJ •J :I: 9 o ~illill'f .17 JvJili'F t 

l;t, .A.1J0)1~-r iJ ·1 H~-%1:001*/J <, 'f .17 Jv~®l':±l 

1J9.Q;:cl'9o 

2) IFv-"'·Jvl: ct .Q9pinO)ifilJMI 

9pinfif'Uffl ~-r. 99.A:tJPifl:~iifitJ'f.l 7JvJhi'FHr?;: t 

fJfl' f5 :1:9 0 ;: nt;J:IF~O) v/'\JvRitf iRmt~l.±l:R~ ~ 

BA 1332/BA 1332L 

9pinl:1J~ ;t 9;: t L:ct IJ ~JJil' 8 :I: 9 0 ;: ti.I: ct IJ, ~A 

:tJPifl: AT v :.t~i~ f 1¥tif9 9;: t I: ct 9 S/N!l:O)~ftf 

~ (";: t fJfl' 8 * 9 0 

3) A -( ·y 71: ct 9 9pinO)ililJfilJ 

9pinf 1.5VJ-:l...tl:f¥tif9 .Q;: t I: ct IJ, f!ti!til:~:jjji~.LI:. 

Hr ;t :I: 9 o ;: ft I: ct IJ, AM~f~PifO)VCOO) t: - f"W:iii!t 
f~~;:tW1:8:1:9o :l:k, ~~'f.17~A-i~70)# 

"' t.:~f~mt1:s"' T9pin fifffll' 8 :I: 9 o 

4) 9pin{ffflPifO)ji;;;#,.. 

a) 9pin f Vccl:tttil'C9 9 t 8 l;J:, 9ilffilU.±fJf1 .5V-Vcc 

1: tJ 9 ct? 1: ~ T < t~ ~"'a 
bl 1Fv/'\Jvl'ifffl9 9 t 8 l;J:, t: AT 1J :,. A fJf·:n 'T 

"':l:it/t,0)1', ;i"~'.Af:tlJ9t:>-tnfJ"ili>•J :1:9o 

(5) :±l :fl IJ •y / Jv~~$~~1i 

BA13321;J:, :±l:tJ:l!.t:J'itf GNDtO)rai1:~.A 9 9 ct? ~~t ~ 

n -r "' :i: 9 o ;: n 1;i: :±l :ti 1J ·1 7' M~~$!M'tt 1a~9 9 t.: 

11)1'9o :±l:tJ:l!.t:J'itfVcctO)rai1:~.A 99n~-r:~. 

VooO)RtiW-tO):l::l::±l:tJiRmt~l.±O)RJhtlJij:l:9o 

BA1332~, ~~)tl!f±~f·ll:~, 1Cplq$1'1J ·y/Jvff~ 

ffi-.JT"':l:9o 

(6) 1~-%M•att (S/N!t) 

AT v :;fJilf'FPif l;J:, Subf~-%0)l!JjJtfJ[;m;t:~ :I: ti 9 .I -i.A" 

0) t.: 11), m!JfA'iJI: 'f .I 7 Jvtif'F~ct IJ ~ft~ :I: 9 o :I: t.:, 

99.A:tJ~, IC~O) IJ ~ ':J T 1/1' v/'\Jvl-:l~O).A:tJ~I: 

t;J:, ~ Sl:~ft~:l:9 0 BA13320):±l:tJ-C:afl'f~-%0)S/N 

tt:f&~99k/1)~~. -tO)J...:tJO)~Ntt:O)a~O)~~w 

iii> IJ :I: 9 0 99.A:tJ~O)S/N!tfJf~~I:~"' t 81: l;J:, IF~ 

'\!>~jJi~f j!jR ~ T < t~ ~ "'o 
(7) BA1332 t BA1332L t l' l;J:, H ·y 7" - :/ fJfW IJ 9 t.: /1) 

1:, Yi/i-"rl!C~fJ"WIJIJ:l:9o .:'{fffll:~~Tt;J:, .:')i;@;( 

f~t!"'o 
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BA1335 

BA1335 FM ATv;i"'1'Jll77"v?if 
FM Stereo Multiplexer 

BM3~~.%~~~~~ti~~tt9~7v:t7V:tn 

i! "/ H7)t.:N:>,::::lm~ ld.:Plln~f*ffl(7)FM-.. JL-7 :t'v "/ 

7AATv:t~~ffl~/~~~7~~9. 

~iJUt~l:J:, :iiifft3.3V3:~~'.iEl::::fbf'J:u3:9. 3:t.:, ~ 

i.iii;8t}.Ji¥(7)'J'~'.iE ld: tif'J:~, ~ii!Jjlljftfli¥ 1;:: A 7 v :t I: lJ 9 

Z'.. t I: cl: 9S/N(7)~{1:;~1315 <' t::. N:>, i*Jt!Sfli.iii ~ .:i. -7 1' / 

~-~W#~~hT~ij, ~'.it:ld:l*l$~0(7)~~. ~~ 

Hr1.'3:9. 

~ = 7 7 "/ H~ ·;1 '7"-VQ) BA1335F (SOP16pin) t ;:'.ffl 
~ uTl.'3:9 o 

The BA1335 is a monolithic PLL FM multiplexer devel
oped for use in stereo radio cassette tape recorders 
operating at low voltage. 

Mini flat package of BA1335F(SOP16pin) are available. 

·~ft 
1) Plln~~ffl(7)~tifig-.. JL-7 7' v 7 -if o 

2) iii~thf'J:~~tffft\.' (Vcc=3.3-9.0V). 

~-i.iii~.:i.-71'/~-~~J:9~~~/7~~~~1-

3.3V) l::A7 •J ~A~-:>Wn'9. 

~~fftti~-~~~~(7)~0~7-, ~~~/7~~~ 

F/F~tif'): (F/F~~~:Jji) IW~l::::!E1': u Tl.'9 t.: N:>~~ 

i!tld: c1.>1 lJl.'o 

5) 38kHzijj h 1J>'~Jl 1;:: ~' ld: < , ~ill A 1 - 7' if ld: c 1Jf 

3:·:d.:<lJ'-'· 

6) lfl1J~~(7)CJA1Jf~'lJ\.' (Gv=-1.1dB Typ.)0 

7) IJ ';/ :1' Jl.-i!*is;$1Jf~\, \ 0 

8) Yii\i-Tll~illt::::B::llttt.>1 .ti> 9 (BA1320, BA1330~~1i!JUffi 

~~). 

•JD~ 

A7v:t7-:l:tni!·;.i i-

• ~mv~lm/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 

12345678 

hP <T~ic~J~ ~: ~J~t - .,;, 1--:::::.f 
., 
0 

~ I ~2.54±0.l I I I 
~ 17.78±0.3 8.8±0.6 

•Features 
1) High-efficiency multiplexer with PLL circuitry. 

2) Operates from a low range of supply voltages (Vee = 
3.3-9.0V). 

3) A power supply muting function forces monaural oper
ation and is provided with hysteresis (3.1-3.3V). 

4) AVCO killer which operates at voltages lower than the 
minimum operating voltage, forced monaural opera
tion, and a means of preventing misoperation of flip
flops have been provided to eliminate abnormal out
put sounds. 

5) Extremely small variations in the 38kHz signal and 
complete elimination of the transient sweep noise. 

6) Output voltage (Gv= -1.1 dB, typically). 
7) High ripple rejection ratio. 
8) Pin compatibility with the BA 1320 and BA 1330 and 

other devices. 

• Applications 

Stereo radio cassette tape recorders 
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.AMPLIFIER 
OUTPUT 

[
LEFT 

OUTPUT 

RIGHT 

LAMP 
AMPLIFIER 

SEPARATION 
CONTROL 

e ~Mll::*::i'.*&/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits 

tililltff Vee 10 

~~Hi~ pd 550 * 
tif'FiJ!JtlaWI Topr -25-75 

1¥:ffiJ!JJUeWI Tstg -55-125 

BA1335 

voe RO 
NETWORK 

LOOP 
FILTER 

LOOP 
FILTER 

DETECTOR 
INPUT 

19kHz 
MONITOR 

LOWPASS 
FILTER 

LOWPASS 
FILTER 

VOO STOP 
9 COMPELLING 

MONAURAL 

Unit 

v 

mW 

"C 

·c 

• '11itB91tif.!/Electrical Characteristics (Ta=2s·c, Vee =5V, V1N=200mV <L+R=90%, Pilot=10%>, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

iii* ::i;., ;r-::; ·:1 t- .A. nta~ V1N 300 - - mV THD=1% Fig.1 

iii*'E.1711-.A.:hfa~ V1N 300 - - mV THD=1% Fig.1 

.A.:htft:tit R1N - 40 - kQ - Fig.1 

Ch.-!?1~1.- - )I =i /(1) Sep.1 35 45 - dB Rsep=500QVR Fig.1 

Ch.-t?HL--)1 =i /(2) Sep.2 25 40 - dB Rsep=270Q Fig.1 

:it-71':itl:ll:hill:B: VouT - 177 - mV V1N =200mVrms Fig.1 

7 .. v/*JvH7/.A CB -2 0 +2 dB - Fig.1 

.A 7 L-:itii;aM)J11'.il[$ THO - 0.2 - % V1N=200mV Fig.1 

7 ;.,/~:t"J(.,"(J[, Lon 5 8 11 mV Pilot Fig.1 

7/:11::.A'T'J)t.A Hys - 3 - dB - Fig.1 

:\'"1'7"7-"1'1.-/::l CR - ±7 - % - Fig.1 

- 32 - dB f=19kHz -
:\'i''JJ"'J-7 CL 

- 48 - dB f= 38kHz -

SC~:i<ill SCA-R - 76 - dB - -
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Parameter 

~:i-7-1/~7':Av·:1~3 

Ji, F~EE 9pin 

~ :i-7-1 :.,..~;i';;zi,,., ~3 

Ji, F~EE (Vee) 

i~~Wt~J:I: 

~j~~Pij')ilJ-~mt 

• lll~~l§li&~/Test Circuit 

COMPELLING MONAURAL 
VCO STOP Vee 

Symbol Min. 

-
Vth 

-

-
Vth 

-

S/N -

lo -

Vee 

VR f 1270019kHz 

Sep 1 Sep.2 

e J;C;Jllf§IJ/Application Example 

+ 
1000µF 

COMPELLING 
MONAURAL 

VCOSTOP 

100kQ 

134 

47!2 

LED 

Typ. 

1.0 

0.8 

3.1 

3.3 

80 

12 

MONITOR 

Max. 

-

-

-

-

-

-

Unit Conditions 

v ON (VCO STOP) 

v OFF 

v ON (VCO STOP) 

v OFF 

dB 

mA 

DISTORTION 
LEVEL 
METER 

-

-

BA1335 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

;1: :A7'0-1i-:::i::..-7'::..-"t 

Fig.1 

LEFT 

FILTER 

RIGHT 

FILTER 

~~7/~U. LPFO)O:AIM~9·~~0)tO)C'9. 

BL-43 l;l:, :J't~Jili!l~ 

i:t : ti\ :t.JilfE (;t, ~ :t.J 7 1 Jv? (19kHz, 38kHz)l: J: -::i -r 
j,lj(,;!li:[,:J:90)C'i1;i;[,(( t!.~''· 
8pin0)-!! Ht.- - :,, 3;., :::i;., ~ D -Jvj!ffii;(;t1k0 O)OJ:Jl'. 

lltfii:C'rr-::i-r''*'' 9pin(;t, IFv.-..:·J;(:J:alUH' 
/ 71;:;: i-'T 1 /"/"?, AM~f~llifO)~j!;~J.l::J:fljffl 

C'i!:l:9, 

RD Nm 



BA 1350/BA 1351 

BA 1350/BA 1351 '/ 71--~::i-71 :..-?IHm 
1-t ~ FM A 7 v :;iJ- 7 Jv7 :1 v ?-ff 
FM Stereo Multiplexer with 

( BA1350F 'fi!rj!~~) 
Maintenance Type 

BA1350, BA135Hi, :fl -;:i. 7v;itt.;:cO)t.:~1.:m.J~ [., 

t.:FM;A7 v:>t~ J(.;7/v ") 7 ;AICl'9 0 

'./71-~1-71/?~li~~l*Jj!Vn'?lt.:~, IF0);<-

51 i±J1Jilt1±t.i: c ~ m~' ?> z.. c. 1.: J:? -r. §§~.W.w.¥0)~~ .1 · 
1;:i.'~fil;)Jt9?>-tz1'f v- ::..- 3 / :::i / t- [J-J1;~tf~~.11 

XH!til!9?>/\1:h ·;i t-:::i/ t-[J-11;tilJli~"t'9o *t.:, 
tlE*~t.:J;l:"'T l'f·;i 'T-Vt1M\! (ZIP) 1.: ~ :h ls IJ * 9 0 

The BA1350, BA1351 are monolithic FM stereo multi
plexer ICs developed for use in such equipment as car 

stereos. 

• !M:i: 
1) 1MWH ·;i 'T-Vl' ;Ii) ?lo 

2) :::i /I- [J-Jl;.A,1Jl.:J: ?lT i"' /*J(;i!Hv-:/ 3 / 

"fl~lj~~:fJ '") 1-:a~iiJ~l'~Qo 

3) :::i / I- CJ - 11; .A 1Jfil;~l±!li¥ (Ve= 0 V) ~jllilJi: .I 7 JI;~ ti 

OSC~ll:.~lm 1.:~;E ifl' ~ Q o 

4J .A1J)Jt1f~-'.!EtHi:ix1...- (-tt751t20%~l 1.:s~'T7-1"' / 

* J(;iz Hv- :/ 3 / if;al~fil.: t.;: ?> J:? 1.:1*.!~B~!Hit"fl 

l'~;E [.,""( ;ji)Qo 

5) AM~•.:Uiiff~"H"l.:9?> c~UH.l 7JI;, OSC~ll:. 

~tfl\1 :fl ·;i 1-M~~®c t.i:?>o 

6) ~ffjlji: .17 J(;~T-~"H"t.: 9 {> c~jffjlji: .17 J(;~ljOSC 

~ll:.~llct.i:9o 

nilt~~tf&~i:-~W•l~O)~~W~Mt!~*7:1 

.11 ;:i.'M~:tJ"'~1Jli~ ti n'Qo 
8) ~~ffl.A1J c Pllffl.A1J if~]Ll.:I\ 11 /I::"-~/ AT! 

;Ii) IJ iAJ.!ixt.t~.3Zl' t~ffll' ~?lo 
9) ~1-J-~ ·;;?v/V:ff~~'o 

10) .Ai±J1JflJ~:tf+3dBl';li)?> 0 

11) 0.1%cfil;3I$l';li)?lo 

12) ~ffl~l±~OO:fJf6-12V C.~~'0 

13) MH±O)'.J 7 1- ~ i -71 / ?FM-IFJ"/:1BA411oc. 

:QI t J: < ;a.g-9 {> 0 

•Features 

1) Compact package 
2) Channel separation as well as high-frequency cut

ting can be controlled by means of control inputs. 

Noise Controllers 
• ~~'1"$1i~/Dimensions (Unit : mm) 

CLO 

03 :I~1l 
1.-~-1-.2-1±_0_.2 ____ ~-.1 o.~5J [~ 

19.05±0.3 

1 3 5 7 9 11 13 15 

~ 0 n 0 n 0 fi 0 n 0 a 0 a 0 aa 
2 4 6 8 10 12 14 16 

BA1351 
I 19.4+0.3 I 

~~ 
~]~ 

2.75±0.25 

00 1 2 3 4 5 6 7 8 ~7.6±0.3 
"' 0 
d 4 ~ ,.... 

d ~ 0+1 ,..: 
+I ..,: "": JI~H#mn,.;, ,,,., 

"' 1---l--2.54 ± 0.3 I I I 
<'i 17.78±0.3 ' 8.8±0.6 

3) A control input is used to force monaural operation 
and inhibit oscillations when the applied voltage is 

low (Vee = OV). 
4) For a fixed-input waveform phase shift (sub-signal 

reduced 20%), channel separation is set to maximum 
using an internal resistance. 

5) Setting the AM switching input to high forces monau
ral operation, inhibits oscillations, and cancels the 
high-cut function. 

6) Setting the forced monaural input to high forces mon
aural operation and inhibits oscillations. 

7) Precautions have been taken to eliminate abnormal 
operation as well as pop noise occurring with power 
supply and mode switching functions. 

8) Independent high-impedance demodulating and 
PLL inputs have been provided to enable either 
directly connected or independent operation. 

9) Wide dynamic range. 
10) +3dB input/output gain. 
11) Low distortion (0.1 %). 
12) Wide supply voltage range (6-12V). 
13) Best suited for use with our BA4110 soft muting FM 

IF amplifier. 
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BA 1350/BA 1351 

•JIB~ 

:h-A7v;f 

~ .:i-:;.i'·;i?i!/; 

A7v;f5~;f:hi!·;i t-

+Vee 

7 

• Applications 

Car stereos 
Music centers 
Stereo radio cassette tape recorders 
Other stereo equipment 

~;5,ftt BA1350 
15 BA1351 

GND 

Rtl:LtJ ~!Hfl!J 7// =y;_,."j :::J/ 1-D-JI- 7// lo Ti ·j 7 
'f.17JO 7{!0? 7110? A1J i±i1J AMt;1JJ!I! 

e ~M:ii:*:~~/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

~ibli~EE Vee 15(14) v 

~~~*' Pct 550 * mW 

lhi'F~IUemi Topr -25-75 ·c 

i*ff:~llleml Tstg -55-125 'C 

* Ta=25°CJUJ:L'fllll"tQtd!t;I:, 1'Cl:-:>~5.5mW~t,;;.; 
( ) i;!;il:BA1350F 

• fl~fr-J~ti/Electrical Characteristics (Unless otherwise noted, Ta=2s·c, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ffUit~EEleml Vee 6 9 12 v -

1mi~~ii¥1l!:illt lo 5(-) 10 (11) 18 (-) mA -

i!Hv-:;,3/ Sep 35 (30) 45 (40) - dB .A.:tJ-iE7 i-.:07" 

'ii'?:$ THO - 0.1 0.9 % 200mVrms MAIN 

~:kA.:tJv"'J" V1N 7 (2) - - Vp_p IN THD=2% 

.A.i±l:fJflH~ Gv 1 (-) 3 - dB -

1t1 C:J-;J t-ONv-"JL- P1N 6(-) 8 14 mVrms 1t1 [J "J H~~O)JJ 

A.:tJ1 /t:'-51':,..;i. Z1N 6.2 (-) 8.9 (40) 11.6 (-) kQ .f}.A.:tJ, Vcc=9V 

) i;!;il:BA1350F 

136 RDNrn 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



BA 1350/BA 1351 

• iJllJ:iEIBllH!J/Test Circuit 

+9V0<· e>-------r-----r--~--

2.2k!l 
+Vee 

15 

22k!l 

lOk!l 

BA1351 

Vee 

1(9V) 
Rtll:IJ 
Ltll:IJ 

Fig.1 
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• IOJH!I/ Application Example 

AM.Ill Vee 

Fig.2 

92mm 

ONO 

5kO 
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R 

L 

J'tUill 
BL-43 

lOkCI 

Vee"-

o-2v 



• t1•rt.J~tidHl/Electrical Characteristic Curves 

2.0 
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I 
t-
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;:: 
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F' 
"' 15 1.0 
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0:: 
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I 
_J 

~ 
F' 

.E 
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il'i 
5 20.00 
w 
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~ 
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w 
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2.0 

,,, 
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I-

z 
Q 
I-
0:: 
0 
t-
"' i5 1.0 

" z 
0 
::; 
0:: 
<( 
I 

_J 

~ 
0 
I-

J:.~ JHz T 

300~Vrms -

100% 

ll MONO --
MAIN -------

li L ---
R -----i 

~ SUB -··-
ti 

tl\ 
\l 
""t'.~ 

-~<:" b:'- -- - .=I 

l - - -- -
10 II 12 13 14 

SUPPLY VOLTAGE: Vee (V) 

(Vcc~9VI: -c1i.'ook;;i:l:J"1:.,. ;l ~I 

~ 

10 11 12 13 14 

SUPPLY VOLTAGE:Vcc (V) 

V~c~90 I 

J_ l 
113--i 

MONO --
MAIN ------ -j 

L ---
R -----j 

SUB ----

1 
/,~'./ 

l.L 

·-~ -V-:"- :2 i--F--!""'"'" ~ p 

100 200 300 400 500 600 700 800 

INPUT VOLTAGE:V1N (mVr) 

BA 1350/BA 1351 

JN~JHz 1~% ~mv)ms 

~ 
cX 
z 
Q 

R-L 

lB ___, 

I/__ 
L-R 

!<i 50 0:: 

~ w 40 "' _J 
w z 30 z 
<( 
I 

" 20 

10 

I 10 11 12 13 14 

SUPPLY VOLTAGE:Vcc(V) 

20 
V1N~ 119kH' I Only 

C11-13=lµF t--1 

. 
E 
> 
5 
&' 
>- 10 I-
> ;:: LED ON 
Vi z w 
"' 0 w 
0:: 

LED OFF 
w 
I-

"' 

10 II 12 13 14 

SUPPLY VOLTAGE: Vee (V) 

Vc~~9VI I I 

VIN=lkHz 

MOO LEVEL 100% 

~ 
~ 

Jl 
z 
0 

~ 
50 0:: 

~ 
w 

"' 40 
_J 
w z 30 z 

- - ~L-R 

~ 
<( 
I 

" 20 

10 

0 
0 100 200 300 400 500 600 700 800 

INPUT VOLTAGE:V1N(mVr) 
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I 1Jcc~9J 111 

.V1N=100%, 300,mVr.m.s. 
I I I 1111 

lll:IJ711•$< 

~ 
& 

ll:laltil! 
BL-43 

z 50 
Q 
!;;: J_Lt-
a: 40 ii' 
UJ 

"' 
L-Rt-

-' 30 UJ 
z z 
<( 
:c 20 " 

10 

50 100 200 500 lk 2k 5k 10k 

SIGNAL FREQUENCY :I (Hz) 

30. 
§ 

l t-~J7f,J:t~ $ 
1--

~ 
.. 

l -' UJ 
> 

L UJ 
20 -' _l >-

~ '.:l IT a. 

\ ll. ti 17 rs: l~ 10 
_l_ 

b,I 
Vo.,?v:t>' ['.. 1-r 

...... 

15.8 16.6 17.4 18.2 19.0 19.8 20.6 21.4 22.2 

FREE RUNNING FREQUENCY : lo (kHz1 

Jcc~~v I 
l---t---t--1--r--r--;-- VtN= 1 kHz 100% --i 

300mVrms_, 

-25 25 50 75 

AMBIENT TEMPERATURE: Ta("C) 
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:z 60 
0 
>== 50 <( 
a: 
<( 
a. 
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a: 
UJ 

~ 18.00 
u. 

BA 1350/BA 1351 

··-·- ~:-

50 100 200 500 1 k 2k 

SIGNAL FREQUENCY: f (Hz) 

l±l1J71' J~~ 
ll:Mttil! 
BL-43fl!lll 

I I 1111 
MONO-

MAJN ------
L 

SUB 

5k lOK l!k 

Vee ~V I I 
f---1---1---+--+ V1N 300mVrms 

MOD LEVEL 100% 
lkHz 

" lL I'--.. 
7 

t----

18.0 19.0 20.0 

FREE. RUNNING FREQUENCY : lo (kHz 1 

1cc~Jv 
V1N=O ----j 

-25 25 50 75 

AMBIENT TEMPERATURE: Ta ("C) 



E . 
> 
5 
[]_ 

>-
f-
5 10 >= 

LED ON 

i/i z 

"' <fl 

0 

"' a: 

"' f-
<fl 

-25 25 50 75 

AMBIENT TEMPERATURE'.Ta(°C) 

1---i V1N=300mV1rms lOkHz 

Capa. 3=0.0lµF 

~ 
0.5 l--+---+--+--+-t="l"'"-l-d-,._-+-----1 

-25 

• a!llLl:.O))i;a 

11iff~m~ 

25 50 75 

AMBIENT TEMPERATURE:Ta(°C) 

BA1350, BA1351 O)ff~tlil~';J:, ~lt!li.l!Jlti25°C * T:· ,;!:, 

Pd=550mW1'9 0 25°C~J...C-z',;J:, 5.5mW/°C-z'ffiJi l_,f.i: 

tln~f.t~*ttA.o9f.tb~. ~*~ffl~JlW~tO).A 

7v::ti?·;1 l--z'O)ff~tlil~';1:, 

Pd=550-5.5X(75-25)=275 (mW) 

t?J:I), ICO))l!!Jf~:tH;J:, 275mW~If':~nt9n,;!'.°.l~Y 

Z. C ': f.t I)* 9 0 Fig.191:ff~m~ t~ltfl)M,JlO)~f*:a; 5f

l_, *9 o 

(2) 7-,., /.::'(..Jldzr~v- ~ 3 / 

7- 1' / .::'(.. Jld! I~ v - ~ 3 / t ,;1:, .A 7 v ::t~ru:J~O);tL;fi 
7-,., ;.,.::'(..;t-O)?f~!l :a:5f-9 t0)1'9 o ~\~ \f.J• xn,;i:", itn 
O)'f-,., /;'j:.)vO)"tfj!l;q~~iJ~ .. cO),iJl1ill1JO)'f-,., / .::'(..Jv"-

BA 1350/BA 1351 

Vcc=9V Sep =20d80) ::J :..- t- o- Jt..1([±: 

1. 5 >---+--t--+---+->---+--t--+----+---i 

1. 0 >---+--t--+---+->---+--t--+----+---i 

>---+--t--+---+->---+--t----+--j--1 

-25 25 50 75 

AMBIENT TEMPERATURE: Ta (°C) 

i.lilln~t.J·:a:5f-9t0)1'9o 7-1'/.::'(..Jvi:!l~v-~3 /1~tt 

,;!:, (L+R)f~~t (L-R)f~~O)ti:::t, "if:i1~~tk( "°J 

7- / 1·1~~ (38kHz) O)f:iHIH~H: J:? °Z°* *I)* 9 o 

1) (L+R) t (L-R) O)f~~l/l'(Jv.lt 

BA1350,;J:, (L+R) t (L-R)f~~UOiJilH~Z.t,:J:IJ, 

.A 7 v ::t1~~0)?f~ :a; fi? n \ * 9 o l!.~~8{] ': ,;1:, /X°#,0) 

J: °) '::>J: IJ* 9 o 

(L+Rl+ (L-R)=2L 

(L+R)- (L-R)=2R 

Z.O)tf5, (L+Rlf~~t (L-R)f~~O)L--l'(JvJ;U;J:, 1: 1 

. "Z'f.i:ltn,;!'.'?J:IJ*ttA.o l_,;IJ>t_,, IF~'(!>.J1.A"::\:-i'/iz7 

(.J 1 ~;·7·7 /tJ)O)~iSl~~~ttt.J~·i!~' t, v"'Jt-J;U;J:1 : 1 

t f.t IJ* tt A. 0 
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600 

~ 500 
5 
d' 
z 400 
0 

~ 
Vi 300 Ul 
i5 
a: w 
~ 200 
0 
ci 

100 ' ' ' ' 
-25 25 50 75 100 125 

AMBIENT TEMPERATURE: Ta ("C) 

~. (L+R): (L-R) =1 : m""(:'db~ c1&:lE: l., *9 c, 

(L+RJ+m (L-R) =L (1+mJ+R (1-m) 

(L+R)-m (L-R) =L (Hml+R (1-m) 

150 

c f.i: IJ, (Hm) c (1-m) O)l:U.fi!J~v- ~ 3 ::..- c t.i: IJ * 

"to 9f.i:tJ"5, 

Sep.=2010910 1+m (dB) 
1-m 

(: f.i: IJ * 9 0 -jljll:O)FM~1~m\1' (;!:, IF~O)~)J.li~H;itt': 

J: ~ (L+RJ c (L-R) 0) v /\"JV]~(;!:, f~JiO)~ (j: db -:i TB 

t.i:<-ttH!:A-o 

2) if ·i1~-% c 38kHzA 1·:;7- / 7f~-%0)tH§~ 

BA1350, BA13511' t;!:, 38kHzO) A 1·:;7- / ?'f~-% i A 

7v::tf~-%t:~*tL Tc'~19kHZ1~1D ·:; H~-%,:, PLL 

i D ·:;? ~it T f~ Tc'* 9 0 if :;ff~-% C ¥j:jo38kHzO)f:il:;j:§ 

tf9n Tc'i°t C, i!Hv-~ 3 /;//, !Ht L,*9 0 Z.O) 

f:ll:;j:§~';!:, ICO)J,.:1:J1'9c·,:EZ.-:i Tc'~:IJl;.g.~, IC""(:' 

tg:_ ~:IJl;.g.tfdb •J * 9 0 ~. (L+Rl c (L-RJ 0) v«Jvl:t 

t.f1 : 10) e: ~, f:ll:;j:§~tf e db~ e: t., * 9 c, 

(L+RJ + (L-R) cos 0 

=L (1+cos 0) + R (1-cos 0) 

(L+R)- (L-R) cos 0 

=R (1+cos 0) + L (1-cos 0) 

(:f.i:IJ*9 0 Z.O)~O)i!/~v-~3/t;!:, 

Sep.=20109101+ cos e (dB) 
1-cos e 

(: t.i: I)* 9 0 ICt:J: ~fM§A'v t;J:, VCOO) 7 IJ -7 /~ 

)J.li;)'.O)~flA··v~. A.t.J vA:.·;i.,f.i: cO)~f~l'jo 1.a 9 o 

3) A.:1:Jf:ll:;j:i:J:5c -tz 1~v- ~ 3 ::..-

BA1350, BA13511' ,;!:, (L+Rlf~-% c (L-R)f~-%0)~~ 

-71/l:U;t:, 1: 1.2c (L+RH:l:t-"20%upl.,f.:r*if!B~:lE: 

!¥! WE:*O)-tzH:::i ::..-~flYitJ-Tf.i: t.,) cf.i:-:in '*°to :. n t;t:, 
1) 1'l£-"t.:J:? t:, IF~c.11 :Ao'~ -v/-1!7 (:O)~)J.li;)'.~;j 

BA1350/BA1351 

5kfl I O.OOlµF 

Fig.20 

- 70 l---+---+--+---t------t-t---t---r---r----1 

-80 !---+---+--+-~~-~~~~~ 
-20 20 40 60 80 

ANTTENA INPUT LEVEL (dB1,) 

Fig.21 J7 / 77J..:l:J-S/N1i¥1'1 

tt':J:IJ, BA1350, BA13510)),.:1:J$St1'(L+Rlf~-%J:IJ 

(L-R) f~-%0) vA:.'Jv l:t1.f20%down c t.i: -:i Tc'~ Z. C: i ~ 

~ [., f.: BO)""(:' 9 o [., f.: ;If -:J l, ~ 4 O)JitffllEJ~~':db IJ* 

9 J:? t:, .11 A'~-\' /i! 7tl:J:1:J i i!H::J /~~fl': T 

BA1350, BA135H:A.:1:J9 ~ Z. (:;/fi'iJljgC' 9 0 ~i! l~v 

- ~ 3 ::..-filtJ'"f~f.:c ':IJl;.g.,: t;t:, ;.J-:t:~911i'l.llit.i: A.:1:JfM§:5 

iD~-:::i~. *~i-A~fl~J:~mGn*9o 

(3) :Ao 7 v :it .11 A, :::i / I- D - Jvfi\~g 

Fi9.21t:~l.,*9 J:? ':Jli°M' AT v :it c, -'E .I 7 JvC' t;J: 

S/Nlf, 21.7dBWt.i:-:iTc'*°to l.,f.:11'"-:iT, 7'/T-T 

A.1Jtf99 < t.i:-:i T < ~ t: t.,f.:tic', AT v:>J" .11 A'ff*~ 

<§~-:iT~*"to Z.O).:A."Tv;f.11Xiff~~-tt~k~ 

AT v ::t?t~Jl i~fl l.,, -'E .17 JvS/Nflllf~':i!J:-:::Ht AT 

v :it .11 A'f t]\~ < 9 ~fi\~gt.fZ.O)AT v ;iJ- .11 A00 :::l;., t

D-Jvfi\~g""(:'9 o ~lE*A7v::t .11A'ii~G91JJ!t;t:2-:::i 

db IJ, 1-:::it;t:, FM'7 Jv7-1Cr*lc·fi"?1J$1', 7'/7-T A.:tJ 

O)ffrT': ct t..c 'fi~tl:J:tJ MfrT t.,, 19kHZJ~1 o ·:; H~ 
-%0)v.l\'.Jv'b"""fij~*9o Z.f\.i~ffll.,TATv::f~G-'E 

.17Jv-"-W~3t~1J$1'9o t? 1-:::it;t:, M"~O)IF1.J>G7' 

/T-T A.:1:J,:J:1;1J1J t.,t.:ri*5J.liO)~~li~teHrc'. fO)tl:J:tJ 

C'~~JljlJA<J': AT v :it ti' G -'E .I 7Jv-"-WffU~1J$1'9 o t., 

h' t.,, c'ff\.O):IJl;.g.t, ATv::f7J•G-=E.17Jv, db~~'t;t: 

-'E .17 JviJ' G AT v ::f-" c~~t:t}J~b IJ i 90)1', t}J~ 

3tPifO) ~ 3 r7-§, f 0) c ~ t:~jo9 ~ .11 .:A.'t.. c''f)lifiJC 
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tJ11£1t:lf!f:~·;tJ1J tt.i:-:in'* L.t.:o .:n~ffiJJlt.,, AT 

[..nt ;I)> S 'E .J 7 JL-A., 'E .J 7 J[,;/J' 0 AT v;;fA. t f.i:/:J) 0 ;IJ> 

,;::~fj'~-tt.Qm!~~. Z:;/1.;iJfATv;;f .J 1X:::i/1-D-JL-m! 

~~f.i:0)1"9 0 

~~O)~'.l£$ t L, * L, T t.1:, Fig.22m (1) ~~RO)IF :I- - ~ 

~il'tt t m (4) ~~RO) f O)i:! "J H:.to 't .QA T v ;;f S/N~i\'tt 
n~·tJn•nt.1", m12H3l~~RO)ATv-t.J1A':::i;...- 1-o-1i, 

~il'tt t, SepMS!N&*lit.1: ;fJ;/J>-:i n '* 90)<:'' AT(_, 

;;f S/N&*~i\'tt:lf~~ S :11. * 9 0 ~. BA1350, BA13510) 

AT v ;;f .J 1 X:::i / I- D -Mil'tt,.t, m (2) ~~RO)a) 0) J: 

? ': tJ-:i n'* 90)<:', m (4) ~~RO)AT v-rs1N&*~i¥ 

'ii'.1: a) O)J:? ';::f,j: IJ * 9 (~l-*)0 ~~ANT J..tJ 20dBµ, 

S/N25dB (" 0 ~' n' 0 l' t.t&~ t.1: ~ * •H~ S :11. *-t! A,O)l', 

t!.Uit~~~t.i:c,:J:IJ, ATv-t.J1A':::J/ 1-D-Mi\'tt~ 

Ji;IJ•tt J:.b) O)J:? ';:: l., * 9 t, ANT .A.1J40dB µ, S/N50 

dBf<tl/i l'~ n' 9.: t n~·l' ~ * 9 lm(4)~~RO) b) ,i!ii.1-*lo 
Fig.23t: BA1350, BA13510) AT v ;;f .J 1 A':::J / I- D -

J[,~i\'tt ~ff- [., * 9 0 

~~-~-----~2.6-~-------

t--+----+---+----_-_-_,,-~'-) ----4 2.4 --+----+-----l-7-_j_oL+---l 
............. _L__ 

t--+----+--(-2( -+---l----'-4\ 2.2 --+--(-11-1-----117__,'---.J---; 

l--+---+----+--1-----l 2.0--+---1-----1+--.J---; 

f-r+---+-·--l---l-----41B--+---l--71+-/--I---' 
I. 

,__.,....._.~-----"---+---"·---' 1.6 7 
f--+---+:--.......dt-----------1-.-, --+ 1.4 v 

I": 1.2 I 
~1.0 .L 

BA1350.ATV::f,J-f.A:::l/l-Cl-J~1;lt1 ' z BA4110 IF~-$1m1 
0.6 17 

t--+---+---+--·-1------'0.6 I 
0.47 

!-----+--SEPARATION :Sep (dB)--+---" 0.2 f_ ANTTENA INPUT LEVEL: (dBt'l---{----

40 30 20 IQ 10 20 30 40 

IS. 5.0 

!--.+---+---+--~ 7.0 

\:]-+-'--Z ·_,_' _'S_,___T\-+--4 
t---+---+---+--t--- 20 40 -·+-"'"'-1---1 
l--+---+----+--·t--30 f-· -+ 

S;~c;:M-lt (dB) 50----1----+----+--/~bl--W...; 

l l l 60--+---+---1----1---l 

Fig.22 

RDNm 

"' 
_J 
u.J 
> 
u.J 
_J 

_J 
<1 
z 
0 
u; 
Cl 
:::l 

"' f-
:::l 
a. 
f-
:::l 
0 

BA1350/BA1351 

' ' Vcc=9V 

V1N=l kHz. 300mVrms -

MOD LEVEL 100% 

100 

50 

'17110.llv«J"~ LL 

Jr/ 
p1,~_.L"3~1•tt 

0.5 1.0 1.5 2.0 

CONTROL VOLT AGE : Ve (V) 

Fig.23 ;;l_-Tv;;t / 1 ;;i_':::i / l-D-1~~;¥tt 

z 
50 ~ 

<t 
40 ~ 

a. 
uJ 

30 (f) 

...I 
uJ 

20 z 
z 
<t 

10 6 

l:ll:IJ 
j'::J-~ 

L_ ______ · __ BA135~ BA1~~ 
3pin 

Fig.24 

V~=130mVrms 
r-vcc=9V 

~ / -;; -10 l---l--+--+-+--+,,.1-+--+---+--I-
~ 4kHz d 
~ J7 
r -201---+--+r-_j./+-...4---+--11---+--+-r--I 

~ ~l~kHzl---1--+-+--+--+--l 
0 
'i' 

-10>--+--+-f--·+--+--il---t---+-r--t 

0.5 1.0 
CONTROL VOLTAGE: Ve (V) 

vc:~g) I I v 
1-- V1N= 1 kH7, 300mVrms IZ 

MOD LEVEL 100% 
I-- C ~pin= 1 OµF _,____.._...,___,__,___, 

~ rj_ 
0 

"' ~ 50 l--...l--l--1---1--1-7-+l~-1--1---l-

t; 
~ II 
g 
I 

7 
/ _y 

100'---='-'--'---'--'---''---'--'---''--' 
0 0.5 1.0 

CONTROL VOLTAGE: Ve (V) 

Fig.26 ~J.:;V 1 ;;i_":::i /I- D-1~~;¥tt 
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(4) ~~.11 ;;C:i / I- CJ-Jt.-•lm 
t .I 7 M8%"'f t S/N40dBJ,~fr': IJ: .Q~Ji:~(' t;J::, ?kHz).:) 

_t <' G c '<T.>~~f.liji&:a<T.> 1..,,..,1t-i "F'f-r ~ nt.f, ~~_t<T.> 

SIN1le'&~~ni9 0 BA1350, BA1351<T.>~fillie1iJIJ:~llB 

!BJ~~ ';J::Fig.24<T.>J:? ': IJ:-:J Ts fJ, 9H•Ht<T.> :::i / 7/-lf 

t:J: fJf.£~,:~:lE:iiJljg"'f9o -me: 1..,-r, Fig.25t:C= 

0.01 µF('O) ::J /I- Cl-Jv~EE-)J!'G!H\:ttf f= 4 kHzc 

10kHz,:sL'T~[.,Ts~i9o it.::, BA1350, BA1351 

0)~~.11 ;;(:::i / I- Cl -Jv~;\:tt i Fig.26t:~ I.,""( s ~ i 

9 o S/NC'$(~~;¥tt<T.>1'F~t;J::, $t<T.>A T v :it .11 A'::J / I- Cl 

- Jt.-•fig<T.> C: Z. 0 "'f~-"' t.::<T.> C: JP] t; ('~(1 l*~R<T.> IF ,i. - 9 

l±l:IJ~;l=tt C:~(4)*~R<T.>f <T.>iz ·:; t-<T.>SIN~;\;tt1it>t1•nti~~ 

t;J::, JP]~<T.>¥Jlri"'ff'FJOCiiJlig('9 0 

(5) 7 /7',~:tTv-"Jv 

1) 7/7'F.i\:tTv-"Jv 

BA1350, BA1351 t;J::, J... :IJ AT v :it18%<T.>J'e 1 Cl ·:; H8 

-% (19kHz) v-"Jt.-1i* ~ < IJ: •J i 9 C:, IHM~': t .I 7 Jt.

ti~~ G AT v :itti~~W~b ij, ATv:itS~7/7'W 

F.ii.:tr I., i 9 o Z.<T.>t .I 7 Jvtii'FtJ• GA T v :ittif'F~W~P 
.Q,~<T.>J...;1J1-e1 CJ·:; H8%v-"Jt-i, 7 /7'.#.i.:tr i..- "''Jt.

C: L 'L' i 9 0 BA1350, BA13510) 7 / 7' #.\:tr v "°''Jv (;J::, 

1omv (Typ.) l'9 o 3mm, 1H CJ·:; H8%,iAT i..- :it18% 

<T.>10% "'f 9<T.>"'f, 100%i!Nr.Jaif<T.> AT v ;tf~-%:i:i;t;;<T.> v "°'' 
Jv!i, 100mV (L+R=90%, Pilot=10%) C: IJ: I)* 9 0 

2) 7 /7'71 Jt.-9 :::i /7/-lfil<T.>);R:ill.l15 Ui~F.ii. 

1-e1 Cl·:; H8%tH:iH!:lJPJJtll~)&'.~i C: s IJ, 11 pin-13pin 

rai<T.>71 Jt.-'.il:::i/7/-lf,:ilmt?tc l.,T~l±l~:tl.'19o 1-e 

1 CJ·:; H~-%i..-"'·1t-<T.>~1tti, Z.<T.>ilmt?t<T.>~1u:.1:tm 1.., 

'19<T.>"'f, -:lE:J,:,l_t<T.>itmt?11f~~ [., t.:: C: ~ ,:, AT v;t 

tii'F C: IJ: •Ja: 9 o .:. <T.> 7 1Jt.-9 :::i;,. T'/-lf <T.>il f ~J!:9 .Q 

C ~ti, ).:J""f<l)Z. C ':)i~ [.,""( < t.:~L'o 
a) ::J/T'/-lf1ftj\~L'~~ 

::J / 7 /-If <T.>1l 1ftj\ ~ L \ C:' t .I 7 Jv1~%aif~' AMf8% 

i3m9J:?IJ:~~"'f. *A.:IJ•~. ATv:itS~7/7W 

~.#.\:tJ9.Q Z. c:l:fi!i> IJ *9 0 it.::J...:/J0).11 A',:J:.Qg)g\ 

W~t;.Q.ti!i>ij**'~~~:lE:"'f9o 

b) ::J /7/-lf1f*~L'~~ 

::J / 7/-lf<l)fj1f* ~ L \f~, *J...:IJ<T.>t .I 7 Jvf8%~ .11 

A'IJ:c,:ti~:lEC:IJ:•Ji9t.f, t.17JvtJ'GATv:it, A 

T v :it ;IJ• Gt .I 7 Jl.-~O)~tii'F<T.>W~P IJ iUi.a;¥ra91f:& < 

IJ: I) *9 0 ~Yilii':*~L'~~':t;J::, ATv:ittJ• G t.l 7Jv 

~ -!}]~ P °'.)-rt' 7 // 1l,~:tT [., t.:: * * ': IJ: "'.) t.:: f) I ~)Iii! 

ON, OFFa;\:t:WmF.ii.:tr [., t.:: I), wmtii'F i ®Z. 9~~t.f 

iii> IJ* 90)(' 1 +?t)i~ [., T < t.: ~ L ' 0 

BA1350/BA1351 

3) 7/7'.#.i.!lTv-"Jt.-f*~ < 9-911$: 

BA1350, BA1351<7)7/7',~:trv-"Jvt;J::, 10mV(Typ.) (' 

9 0 1 OmV).:J_t<l)R,;.:tJ v-"Jv"'fffffl ~ti. .Q ~~ti, J.:J"F<T.> 

15$:"'f~JJ!.iiJlig('9 0 

11pin-13pinr .. i,:tftmi~J... 9-911$: 

11pin-13pinra9<T.>7 1 Jv 9 :::i ;,. 7;,. -If C: :~HIH: tftm i ~ 

J... 1.., i 9 e:, 7;,. 7.#.i.!lTv1'Jt.-1f* ~ < IJ: fJ a: 9 o Fig.27 

': 11pin-13pinra9t!m1l C: 7;,. 7.#.i.:tr v1'Jv<T.>~f:fi i ~ 

1..,i90 

IV~c~91J I I 
-

VIN Pilot Signal only_ 

> 
~ 40 

_J 

!!! 
~ 30 
z 
0 
0 
::1 20 

10 

0 

~ 

t---

1 Ok 20k 50k 1 OOk 200k 500k 1 M 2M 

RESISTANCE BETWEEN PINll AND PIN13:A 1 ,_13 (0) 

(6) 7 / 71::: AT I) './A 

BA1350, BA1351 (;J::, 7 / 7' #.\:tr v -"lv blli:tr v"°''Jl.-0) 

r .. ,,:, 3dB (Typ.) 0) I:: AT 1) './A tfili> I)* 9 0 .:. n ti, t 

.171t.-tJ• GA Ti..- :it, AT i..- :it tJ• Gt .171t.-~<T.>W~xti 

1'Fi~:lE:,:9 .Q t.::ill.l"'f9 o J...:IJ<T.>H1 CJ·:; H8%v"''Jt.-1f 

10mV (Typ.) (', t .I 7 Jv ;IJ• G AT v:it~W~P IJ i9 

C:, -3dB (7mV) i "'f1¥M I.,, f :;h.J,:.l""f': IJ: fJ * 9 C:, A 

T i..-;ttJ' Gt .I 7Jt.-~W~bfJ i9 o 

(7) vco (~J±ftilj{jjl~~~) C: Cl ·:;? v /:; 
PLL15~<T.>AT v:itfi~~';J::, ~llB,:VCO (~J±ftilj{jjl~~ 

~) f;ij"[.,TL'*9o VCO<T.>7 1J-7/f.lij)&'.ati15pin(: 

9H•Ht ~ :tl.-9 91 ~ ;.-.?'tftm (t.J-;F"/), c 91 ~ ;,.7·:::i 

/7/-lf (A 7 :::i /) ':J: -:J T)::R::lE ~ti. i9 o 

1) VCO<T.>·F,t~;l=tt 

iHAJi~;¥ttt~:iE1:9.Qt.::ill.l, 111~;.-.?tftm, 111~;.-.? 

::J/7/-itta<T.>•JiffiafM-:J~t<T.>fAAfflL,T<~~ 

L'o 3mm, 111~;.-.1·tft:m1:1;J::, t.J-;F";,.fftmf, 111~ 

/ 1·::i / 7/-lf t: !;J::, A 7 Cl -Jv::J / 7/-lf f {fffl I.,""[< 

t.: ~ L ' 0 ~1;j;;e1iJIJ:)Nl..JiWti!: ·:n' T !i, Fig.15<7) 7 1) - 7 

/f.liji&:aMi.Nl..Ji f ~~ l., T < t.: ~ L 'o 
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2) o ·;1? 1.--:...-:; 
f:l ·;t? v/ :;· t ti, PLLO)f.!i]iJUll1¥:f.lilBIHli ~'~':1:9 o 

15pin(7) 9 1 ~ / ? :::J / 7' /-if i ~ *- .Q t, f:l ·;t ? v / :;· 
ti~1t L, :i: 9 0 o ·;t? v :...- :;· 1 c'l'!>ht:JZ: < :i&.Q 1Q,~rn di> 

IJ:l:ttldf, ~t:M< L,:1:9t, =\:--t>/7-t>v/:J(;:::~J· 

W:±l:l:9o=\:--t>7'7-t>v/:JWM<~ij:1:9t~0(7)f.!il 

•ttF~7~t:ML,T~~~t_~ij:1:9(7)Z, ~-W~~ 

Z9oFlg.~t:91~/?::::i/7/-lft:M9.Qf:l~?v/ 

:Jfif-L,:1:9o 

±12 

±10 

±8 
Ji 

w ±6 
" z 

"' a: 

"' ±4 () 
0 
_j 

±2 

~ 
1' 

1' 

100 200 500 1000 2000 

TIMING CAPACITOR'.Cr (pF) 

Fig.28 D ·;17 v / V'-91 ~ / ?:::i /7'/ij-~~tt 

3) VC0(7)fili)!l$tii:aJ!i;. 

VC0(7)7 IJ -7 /f.!iliJ1lttti, 12pin(7)19kHH=9 -:±l:tJ 

t:f.!ilil1ltt7J rJ / 9 i ~~ L, Tfilil!li ff~':!: 9 o filil!lP~t: 

ti, J:.f'f(7).:: t t:ii:a L, T <t.: ~ ~ 'o 

a) VCOO)~~P~r.,9 

vco~~~aAM, ~~9.Q:t:Zt:, -~(7)-~W~~ 

ij:l:9o~0(7)7~-7/f.!il•ttfilil!l•t:~. ~~aA 

filtO)*I~P~r .. i i:i!i'JI L, T < t.: ~ ~ 'o 

~•~filil•(7)/1Xt~filil•(7)A:tJm~ 

FM~m$(7)~~~~~Zfilil!l9.Qt8~, 7/7~A:h 

(7)~fillt:J:ijVC0(7)7~-7/f.!il•ttW~Wi~0.Q.:: 

t tf di> IJ :!: 9 0 ·~fili)P~t: ti, ICO) A ;fJ t: / 1 ;(;lf;IJO P 

IJ :!: 91f, / 1.A'O)~fill'\'!>:k8 ~ t: J:-'.) T t VCOtf~ G 

n.Q.::Ufdi>IJ:l:9 0 :l:t.::~filiJP~T-·, t/7Jvf§~1/A-'.) 

TL'.Q~~. ~-i~ttf.!ilil1ltt7J rJ /9 t;J:fft< ~if- L, :1:9 

O)Z, filil!l~.AO)~~t_~ij:l:9oWx~G~Ofilil!l• 

t:ti, FM~f§~fill (~fili)P~) 1."'!1ifl'f§~(7)~~'~fill (·~ 

filil) tf~~Z9 o .:: (7)~®Z15pin(7);F 1) .:i -.L. i filil!l L, 

T <t.: ~~'o 
(8) =\:- -t> 7' 7 1' v :...- :;· 
~~$9H;fttllil~t: J: .Q =\:- -t> 7'7 -t> v ;...- :.i'ti, Fig.12i~~ 

BA1350/BA1351 

L,T< t.:~~'o =\:--t>/7-t>v/:,i'cti, PLUf:tili~JEZ.·8.Q 

f.!ilil1ltt!lBIHl(7).:: C.1.''9o =\:--t>/7-t>v/:Jti, 14pin-

16pinr.,9(7)::::i :...-7:...--lft:J: •Ji'il~9.Q.:: t tfZ8 * 9 o ::::i 

/7/-lfi:k8< L,:1:9t, =\:--t>/7-t>v/:,i'tiM< ~IJ, 

~t:1J\~< L,:t:9t, JZ:<~•J:t:91f, 0·;1?v:...-:JJ: • .LL 

t:~JZ:Wij:l:tt~o=\:--t>7'7-t>v/:Ji*~9.Qc8~, 

~07~-7:...-f.!iJ•tt(7)~-~lj~~~EEt:J:.QF~7 

~. filil!lP~O).A'v, 1::·- H:J:.Q~fililil1l.ffi:$(7)~1tt:M9 

.Q~Wif1Q,~Z9o iz:~,~~O)~W*lliti, e·- H:J:.Q 

~~.ffi:$(7)~1tZ, -~,~~O)~~i*lliti, f.!il)J1ltt F 1J 7 

~, filil!l.A'v C ~ IJ:I: 9 o 

(9) jjj::kA:tJ v/'(Jv 

BA1350, BA1351(7)jjj:;kA:tJ vl'(Jvti, .A 7 v ;;t, t / 

7M~c t, ~~filil)J1l.ffi:$1f2%(7),~Z2V (Min.) p-pJ:Jx 

Z9o IC~$(7)~~1t~mi, r.J4.5Vt:~nt~nT~'* 

9o L,t.::1f-'.)Z, ~flBUiimj}Jf'i:Jli;.t~<. 91 ~>7'v/ 

:;·O)a;:~ '1~tttff~ G n n' :i: 9 o 

(10) ;;t - 7 1 ;;t :±l :tJ fljf~ 

1 l ;;t - 7 1 ;;t :±l :tJ f1H~ 

;;t - 7 1 ;;t :±l :tJ flH~ ti, f.!iJ )Bltt 1f1 kHzO) t 8 (7) flJ1~ i if

L, T .tJ IJ, BA1350, BA1351ti, t / 7 JvA:h~EE1f300 

mVrms Z~:±l:tJ~EE (Spin, ?pin) ti, 420mVrms (Typ.) t, 
Gv=+3dB(Typ.) t~-'.)T~';l;9 0 .A-Tv;;tf§~O):ijj~ 

ti, A:tJ~EE300mV,ms (L+R=90%, Pilot=10%) Z, 1'irf 

fl'f§~ti, ~fif@Z270mV,msC ~I) ;!"90)Z, :±l:tJ~EE 

ti, 380mVrmsC ~ IJ :1:9 0 

2) :±l ;fJ 7 1 I/ 7 J7 :; .A 

FM1D!:*Zti, a~•ai~~9.Q §B~Z. ~~v/'(Jvi 

yt.,;f.lt;xtfT*f§L,TL':l:9o .::ni, 7' 1JI/7J7:; 

At~\~\:!: 9 0 L,t.:: jf-'.) T' ~f§1~1JZ~~vl'(Jv it t (7) 

~*l~t: t ('.' ~ ~ < T ti~ I):!: tt ~o .:: ti. i, 7 1 I/ 7 J7 

:; .At~'~':!: 9 0 BA1350, BA13511.'' ti, :±l ;fJ~!H.i\:RouT 

t:±l;fJ:::J/7/-i;TCouTt:J: IJ' .:: ti.HT-'.) z~ \ :!: 9 0 71 

I/717:;.Ati, B*, ®:#IZti, 50µs.*00Zt;l:75µs. 

El!lj.alt ~-'.) T ~ '* 9 0 .::(7)•~tttiBA1350, BA1351 Zti 

T=CXR 

Z~tWZ8:1:9o 

BA1350, BA1351(7)71I/71":; .A t:J: .Q~f.!iliJ1ltt I Z 

(7):±l:tJM•I~m~*~Z*~.g.::tWZ8:1:9o 

VouT=201og10 1 (dB) 
J1+(2ir!CR)2 

1?~*-tf, C=0.01µF, R=5.1kQ Z(7)10kHzZ(7):±l1Ji.llR.• 

Iti, 

RDHrn 145 

I 



BA 1350/BA 1351 

VouT= 2010910 j 1+(2x3.14x10x103 x0.01x10-e x 5.1x103 ) 2 Vco 

IElllJI"-

2.2kll 
'1--"N-<+----0 Spin 

=-10.5{dB) 

c 1J: I) a:9 0 lddJ°L? T, ff~11:;~ -ttT~tW ~a; 9 c, 

T 1I/7 7' ~ .APci!il1lttllll*-*ii>J(a: I)* 9 0 

(11) VCOR~f~!I:., 5~lifill'E / 7 ;1;1JJf'F (Spin) 

1) Spin(J)~ng 

BA1350, BA1351t'ti, Spinf1V (Typ.) PJ_tl: ~a;9 c, 

VCO(J)R~w!l:.l>Zlf5~lfi1J'E / 7 ;1;1JJf'F f ff~' a; 9 o 5UIJ 

.:i:.17;1;1JJf'Fclj:, A.1J(J)J"i1D·1 H~-!%1:~fHi:<, 'E 

/ 7J(;t\:~'l.'H:l1J9.QZ. C: h'~'*9 o Spin;li;t-//(J) 

a; a; 'l.'9 c, -AT v ::t / 1 .A"::i / t- D-Ji;f;Jtt_t (·-if ·i~ 

ID.i]~$ii50% C: tJ: .QJ!R 'l.' ElibB91:VCOR~~!I:. C: 5~lfil]'E 

.1 7 ;1;1JJf'F Hr~' a: 9 o Jitffl_t~ '6~'61J:fieffl$1.fc11> .QC: 

~,~'*9ii, lm~lj:, 2.2kQ(J)f!H1i'l.'GNDl:~C: ~Tt 

G~', 2'.(J)EJIJJVCOR:lmf~!l:.C:, 5~lfiiJ'E/7Ji;IJJf'Ft~Ugf 

jfJJ;IJ>fJ:~'d::?l:~a;90 ::t-7''/'l.'{ie;htl..Q C ~l:lj:, 6pin 

(}) :::i:.- t-o-;1;A.1:ntl.IJ f+5H~W ~ T < t=. ~ ~ 'o *·17' 
/ 1 .AW*~< tf:l.QZ. ci.Jfc1i>IJ a; 9(J)'l.' Z:i.1~1.J~·~,~'l.'9 o 

2) Spin{ieJf.IP\J(J)).1~£ 

a) 2'.(J)Spin(J)lfilJmf PJi!ii(J)J:? 1:, IFv«J!;'z.'ff?.:. 

ctilJng'l.'91.Jf, t:.AT 1J ~.Ai.Jf·:n'T~'*-tt/t,(J)'z.', ~F 

~l;::'f'~'.li::t 1J:.Q~tl.i.Jfc11> IJ a;9 o 

~AM~m-~. ~Ol:J:.Qt:'-t-~~f~~~~. R 

~w!I:. f ff~'* 9 ii, 5JIJ~ng C: ~ l FM/ AMtJ]jl .:UliFr 

{12pin) i.Jf-::J~'T~'*9(J)'z.';:"fi]Jf.1 < t=. ~ ~' 0 ~ .. !!Hj:FM/ 

AM~f~P;J(J)t7.)jl~jj'$(J)ljli(J) 2 . FM/AM~f~•(J)tT.Jjl 

~1]$ {12pin) f*~ ~ C: ( t=. ~ ~ 'o 
<::) Spin f Vccl\.fl~9 .Q i!J;H: lj:, 10-50k Q :fill (J)f!.U1i 

f ;m ~ c: ff'? c: < t=. ~ ~ 'o Fig.29(}) J: ? t.i: 1E1mm.6.lt1: tJ: 

2.2kll 
LED ;:::--;:t
f- I) ;lilEJi~"- J,. 

Fig.29 

2.2kll (9Htttl!!lit) 

-:JL~'a;9(J)'l.'*~l:~T< t=.~~'o fJ:s, BA1350, 

BA 1351 'l.' lj:, W ~ ;j{ ·1 £' 1J: c f j;- 1J: < 9 .Q @I m 1J :ft f 

Jllh LS IJ a; 9(J)"z.', ~,[,, ~ L .:'.fleffl~' f.:: t=. It a; 9 a 

(12) SCA~;li;$ 

SCAC: lj:, FMfjy:)~f,liJ(J)flfi!IJ:Jlmf~~fi (Subsidiary Commu

nication Anthorization) (}).:. C: 'l.', f;J'.lEQ)~it-Jifl:rtiHt C: 

1fjl£'~ (Back Ground Music) tJ: c· f * .Q t (}) 'l.', FCC 

1;::J:IJ*:li::~tl.liffl~tl.n'a;9 0 SCAf~-J%1j:, 67kHz(J) 

iij1j~*il1l f ±SkHzPJl*.i'l.'Pci!il1ltt~~ ~ t.:: t(J) 'l.', )l~(J) 

-AT v::tf~-1%1:~/i, 'l.'!N* ~ * 9 o 

SCA~;li;$ c lj:, SCAf~-1% ;IJ~·~ a; ti. .Q .:'.'. C: I: J: .Q !::' - t

YJ.j~ f~ <":filtf lf- ~t.:: t(J)'l.'9 a .:'.:(})!::'- Hj:, .A 1 ·1 

7- :..- ?f~-!%'l.'c11> .Q3SkHz(J)~ 2 :.x•~il1l76kHzc, SCAf~ 

-!% C: (J)rai'l.'j;_ i; a; 9 o 3SkHztiiE~)J1l(J)~i!, -t (J)il?: 1: J: 

ij~2*•~•t*~<t:'-t-f~~~~l:A.1Jl:SCA 

~;li; 7 1 J(; :9 ;1Jf1Jh~ c tJ: I) a; 9 0 BA1350, BA1351 lj:, 

PLL1J:ft'l.'9(J)'z.'3SkHzf 7.::z.-T1l:I:;1 : 1 (J)jj'ff~il1l'l.' 

rr~'*9(J)'l.', i::·- t-fRj;_9.Q~2:..X•~iJ1llj:, ~;p~ 

C:j;-tJ: <, t.i:s i.J•-::iscA~::li:l:t~~IElmf l*.lil ~ n' * 

9(J)l'', MH±BA1330 (76dB Typ.) 1:M ~SOdBJ..:,(_tc~ < 

1J: '? C: s I J a; 9 0 il!U'.li::IElm~ f Fig.30l:lf- ~a; 9 0 

f---~5kll~-1 BA1350 
BA1351 0 

51fl 

146 

0.001 µF 'J; 

Fig.30 

+ 
lOOOµF 

tf:l;IJ·'(:;i:::'-1'/:A 
rv 50!1 

OdBm 

Fig.31 

naNrn 

BA1350 
BA13!51 
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(13) tl:l 1J 1) ·:; -;/ J[,~$.$1iJtt 

BA1350, BA135HJ:, tl:lM!HJLiGNDc(})rai,:#¥1.A. 9.Q 

J: -j ':~~~f ~ :f1. ""(\,\;I: 9 0 2:. :f1. ,.:J:, t:l:J 1J I) ·:;-;/ J[,~$.$~iJ 

tti~•9.Q~~T9otl:l1JfilmiV~C:(})~~#il.A.9.Q 

1Jl*T ,.t, V cc(})~jb;lf f (});I: ;I: tl:l1Jii1'imt"Eli:fE(})~l:IJ C: 

1j: I) ;I: 9 0 Fig.31,: 1) ·:;-;/ JL-~$.$)l!IJ'.\t@~ffii!, Fig.32,: 

1) ·:; /J[,~$.$1iJtti~ L,;1:9 0 

oc . +--+-+++rl+-~~j liif-1 -. 
~ .. +-+-l+tt+i.--+ +-1 lII+-f.f.f.f----+-+-+-!++++< 
~ -- -+ -ll++++-C-+-+.++<.+H 

~ ~ i 
t--- +-t{ --+-+-1-+++ttoi 

~ 4o +] H 

~ 30 - ---_---i.,t----+-+-++-+IB---j--+-t ++++t+---r-t-H-Hl1tt1 

cc 20 --+--+-+++++++--~f-++++++t---jf-+-H-HTI1 

I 0 f.-+-+++t+++t----1--+t-+WH+--+--t-t-t++Hi 
t---++H++ft-+-t-t+H-t*---t-+-1-ttt~ 

30 50 100 200 500 1k 2k 5k lOk 

RIPPLE FREOUENCE: fR (Hz) 

Fig .32 1) ·:; 7° J~ll8<:t;$ 

(14) LEDl~ibYlli-T (1 Opin) 

BA1350, BA1351(})10pin,.t, LED (~:J'(;:$1'1::t- Fl:W:.EF.I 

(})IU:IJY11i-TT9o :®:*18mA(})f.:~, ffiiJ~lU[mCl::-:>l'Sf 

J$)10mA}J[ttL.Q J:? ':~~'.\t l., l < fC.' ~ l 'o 

(15) 1~%xHf.g..lt (S/Nl:I::) 

BA1350, BA1351(}).A7 v ::t1~%xHf"l§-())l:U.t, f~~76 
dBC:t;i:-:>l'l';l:9 0 *1*'.t, 1kHz, 20mVrms (L+R=90 

%, Pilot=10%) (}) ;e 1/1~%i.A.1J ~ i! f.: t ~ O)t:l:J 1J1~ 

%M1!lU1JT, .A.1J 1 .:..- ~0 -:$1'/ .A4.7kO Z.·())•.g.tl::i 

l'-:>l'SIJ;!:9o ;l:f.:, .A.1J1/~0 -:$1'/.A4.7k0T(})?~ 

~I.I 1 .A",.t, -90dBV t 1j:-:> ls IJ ;I: 9 0 

(16) ,11.A""'1' .:..-t5(/1 .A":f7 .:..-ni c0)1i*1C 

/ 1.A""'1' .:..- t 7 t O)ti*1C,.t, * ~ < t/\v-:;, 3 .:..-1;Jtt 

':!l!J)I L, l ~ * 9 0 

~t m...- - :;, 3 .:..- i ~,!n t., t;i:l 'ijl;-21': '.tFig.2':~9 e: 
s I), 1Ft:l:J 1J i ii[ji2pin(}) PLL.A.1J / 1.A""'1' ./ t 5 (}) t:l:J 

1J i 1 pin())7":::i - :$i'.A.1J""-1i*1C L, * 9 o ~tl~v-:;, 3 / 

i~,~C: 9 .Qijl;-2!': ,.t, / 1A'"'1' /t 5 ()).A,t:l:J1JT1:llJ§ 

;t:b~wm.:.~;1:9(})z+9t;i:~aw~~T9offi.it~ 

Fig.330) 7'i:i ·:; 'J :$1' 17-' 7 71'(a):$l 1 /i sflel '(})ijl;-2!': 

,.t, i:l-/\.A 71 Jv:$l~~O)t:l:J1J (pointA) IJ> GBA1350, BA 

1351(})2pinPLL.A.1J""-, / 1.A""'1' /t 5tl:l1J (pointB) 

tJ• G 2.7- 1' /-*Jvt 1~v-:;; 3 /(})(3)(})J~()).A.1J1:ii:t§~ t 

t I~ v - :;; 3 ./ Til!t ~ ::!: L, fd:ii:t§~ i ""- l', BA1350, 

BA1350/BA1351 

BA13510)1 pin7":::J - :$1' .A.1J""-1i*1C l., l', ;i{ I) .i -1' i~ 

Jt<9 .Q 2:. t ': J: IJ, ~t l~v-:;, 3 ./ IJ~·~~ G :h ;I: 9 o (b) 

:$11/Z.·,.t, 19kHz Ampt:l:J1J (pointC) iBA1350, BA 

1351 (})2pinA. / 1.A··7·5./ht±l1J (pointD) i ~ti(})1.il.:t§ 

~iii L, l', BA1350, BA1351(})1 pinA.ji*1C l., l', ;f-' 1) .i 

-1-~Jt<(: J: IJ ~t I~ v-:;, 3 ./ (f~~40dB) IJ~-~~ G :h ;I: 

9o 

.A. 1J1:iI:t§~T1iJ,:1ia L, t;i: Lt :h ,;r t;i: G t;i: l '(}) ,.t, / 1 .A" 

"'1' .:..- t 5 IC(})~)Bi:~1M~U: J: 1;, if 7·1~%~~ v/'\·1i, 

Jf;C 1 /1~%~~1...-/'\'Jv,:l:I::~, 9T,:20%J.-L.tii"tJ l' 

L, * ".) l'l \ .Qij};-21': ,.t, .A.1J1:ii:t§~ (i:l-/~.A 71 )[,:$/ff~) 

~Jt<': J: .Q~t/\v-:,,3 /'.t~~ G :h ;I: i! A,o L, f.: tJf-:> l', 

/ 1.A""'1' /t 50)~)Bl~1iJ'tiO)~·jf~,~C 1j: IJ ;I: 9 o 

2:.2:.T~~v/'\·Jvi~~.Qt:,.t, t·:; l--.A.1J,:SUB1~% 

( L- R) t, MAIN1§% (L+Rl Bl.Ji-':.A. 1J l., l' cf.I. l', BA 

1350, BA1351())t:l:J1J$iT(})SUB(§%~~1...-/'\'JL-C:, MAIN 

1§%~~ v/'\·1i, i~~ * 9 o ilii~c())J:? t;i:~fin·9 e:, 
MAIN1§%~~ v/'\'J[,':l:l::~SUB1§%~~v/'\'J[,1Jf*~ < 
ii"IJll'.Q'.tt'T9o 

(17) BA1350 t BA1351 t T ,.t, J\·:;Jr-".JtJfJtfj: .Q f.: ~. 

~.::ri!!iclln~·wt;i: 1; * 9 o :.'fiem':~ t., z ,.t, .:·11• <ff.~ 

e FM/ AM~rallifO:>tJ:!lt .it 'jj:,t,, 

(1 l AM~1§ t vco': J: .Q 9,n~ 

AM~f§P~T, VC07 1) -7 /~)Bi:~T~:fm l., ll';!:9C:, 

VC0(})76kHz,:J: IJ i::·- 1--lll~tfm.:. .Q.::. ttJ~'&; I) ;1:9 0 

L,~ff-::>l', ~'.\tt;i:AM~mi9.Q~~~~. WT(})M• 
Hr-:>l' < fC..~l'o 

1) BA1350, BA1351(})"Eli:iJU:W1J., AM1§%,.tBA1350, 

BA 1351(})l*JJmiii~1j: l' J: ? t: 9 .Q o 

2) VCO(})~:fmi1~li:.~i!.Qo 

(2) FM/ AM~1§P;J())-t;I]~ .it 1J$ (12pin) 

Fig.34': FM/ AM~1§P;J())-t;TJ~ .it 15$ i ~ l., ;I: 9 o (aH.t, 

AM1§% iii~ 1j: l' ijl;-2! l' 9 ;If BA1350, BA1351 z.· ,.t, 
AM1~% iii 9 ijl;-2! H~JE l., l', .A.tl:l1J "Eli:fEflJ~~ i t~$3dB 

t l.,l'l'.Qfill,:, 19kHz-=t=51~-TT&:>.Q12pinf10kO 

-50kOliJl())~!.tmTVcc1'j~l.,;!:9C:' VCO~:fm1~11:.. 

~~ffiH / 5JvllHf~~/ 1.A":::i:--1-- i:i-JL-W/.~H'Tl'* 

9o ~;J,:, ~~/1.A":::J/l--i:l-JL-T,.t, t·:; !--(})i:IB-21...t 

6pin ': 11i"Eli:fE (0 V f;j"ifi:) 1h'J' fJ>-:> l' l' ;I: 9 t, ~~lit ?t IJ~· 

h ·:; 1-- ~ :h.Q~filH:t;i:-:> ll';!:9(})T, AMf§%(})~~t 

h·:; l--~:hl'l.,;!:?sf:htJf&;IJ;!:9o l.,f.:IJf-:>Z, 2:.0)m! 

liE(})Aif~i t fi-:> l'l' ;I: 9 0 12pin,:1.J~ .it .Q "Eli:fE '.t2-4V 

': 1j: .Q J: ? ': L, l < ff. ~ l \ 0 

naNm 147 
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0-H.A 

~ 

q;. 

).:IJAmP 0-/~A 

Amp. 

(!fl: O.lµF) 

148 

Vee 

BA1350 
BA1351 

BA1350 
BA1351 

Fig.33 

naNrn 

l>l'lf:tt 

t!l:IJl§lil 

/'i.-f O "J t-
1¥1!; 

19KHz 
7f )t,:)I' 

5kfl 

l O.OOlµF 

" 

BA 1350/BA 1351 

OUT 

(iJ<j: lµF) 
... 

OUT 

Voo 



BA 1350/BA 1351 

AM __ , 
~-----1-=<fC:~,----Vee 

FM I 

---.---------------oFM 

• *#tt$j.C1)~1J.1 
(1) A.:tJ~.g.::::i ;....7;....-t;t (1pin, 2pin) 

(1pin)::::i;....7/-t:ttf!j\ ~ ~' t, Jlil.ll:tx•ttti)!;1t ~. ii£~ 

izHv-y3/ti)!;(f.i:IJ;l:9o :::J/7/-ttiiH:*i!( ~ 

*9 t, -~•ttl;l:~:\E ~ *9 0 ~IJ> ~Jml.:*i!~~*9 

t, ATv*•~A.1JC1)~~~~~.A.~~1±11J~~~7 
IJ -? 1Jf~*9.Q~tl.1Jf<1b IJ * 9 0 (2pin) JmJIB'i.Jl.:l;I:, 

19kHz;lfii~9tl.liA: (, •Pli~~lj:~~~To ~IJ> ~

* •J ::::i;....7;....-t;tfiH:1J\~ < ~T~'i!*9 t, 19kHzC1)v"' 

Jj,IJfiJ!jl- ~ f.: IJ 19kHzC1)tt~8l§l~IJfjtg;:_ IJ, i! /'i' v- Y 3 

;....1.1rA1t ~ *9 o i2H.:::::i ;....7;....-t;tfiia:*i! < ~ n 'i! *9 

t, •F•~tfCl)**ii~~. *A.:tJ~~~ow~~ 
n -r, ;z1'i'v-y 3 ;....)!;1tia:re;: 9RJfmtt1.ira •J *9 o 

1pin 7;i,~~M::::i;....7;....-t;t 

1.0-10 IJF 

2pin 7' Jv ~ ~M::::i ;....7;....-t;t a .Q ~' l;l:~fittCl) tCl) 

0.047-101JF 

(2) l±l:tJMtt, 1±11.J::::i ;....7;....-t;t (Spin, ?pin) 

l±:l:tJl§IJl&l;I:, PNPt-7/V'A1Z t, NPN t-7/V°A1ZC1) 

::::iv? 11 Ht*'I: ~t.:1.ii.\t t.i:"? n '* 9 o l±l:tJt~ttia:RJ~ 

9.Qti!t;t, il!~J.I:•ttt, 71I/7J7YAH~~9.Q 

~~W•~*9.::::i;....7;....-t;tu, •~m:tE:u•~*tt~o 

Mttli, :h-;f-;....tft:tto iim5.1kO, 0.01 µF (71' I/7 

y YA51 µs) 

Fig.34 

---0---.--- Vee 

AM 

Vee 

Fig.35 

(3) 7 ;.... :17 1' Jv 1Z (11 pin-13pin) 

1Ho·;1 H~~ia:li!il:Jtfl~il.ll:~. ~~~m.:3f)1t9.Q::::i;....7 

;....-t;t~9o ::::i;....7;....-t;tC1)fjftf.f1j\~~'C, .11'.7.'t.i:cl.:J::•J 

AT '-'*~ff-LEDCl)~J!i\:tJia: ~ [; .Q;:: t tf.t> IJ * 9 o Jm 

1.:*i! ~' t, AT v *i:: .17 JvC1)11Jf'l=WM ~ IJ PH.lltfl/I 
( f.j: IJ *9 0 .I /;t-'-7 :::J /7/-t;tC1)1-2.21l F ;lf}I~~ 

9o 
(4) PLLJv- :171'Jv1Z (14pin-16pin) 

1) tl~~'Htlt [§IJl&Cl);tl.g. 

2'..C1)71Jv1ll.:J::•J, ~~7"7~v/V'tf~*•l*9o ::::i 

;....7;....-t;tC1)fmia:1J\~< ~*9t, ~~:t7~v;....:;1;1:a.11f 

IJ, *i! ( ~*9 C~( f.i:IJ*9 o ~~:17~ v/:JfJf$ 

~' t, tJli~fiE:tJ fJf ..t.fJflJ;I: 90)~, Jl)Btfi'. I' 1J 7 H.:~<t ~ 

T ~:\Et t.i: IJ * 9 fJf, ;ii~~$ (1 OkHzi•BEi:l fJ>')!;1t ~ * 

naHrn 149 



9.~~77~~/9t•<~*9t, ••~•~.a• 
~tL*9~ ~~~~~7~~M~T~~~tlJ~*9· 

::i / 7 /-ff '.t, ~~tt(J) t (J)(J)1ftJ~· J: '' l' 9 t;-r, J7 Jv.:; ~ 

M::i /7/-ff l' t fJ' * '' *-tt A.. f!H1U.t, :1J -;F /i!Hi'c. 
1 kQ-0.47µ F, 0.22µFfJ~-~t J: ''d::? l'9 0 

2) ::i /j'/-fj- 1 '(00(J)~i; 

··~-(J)~1tmtf~W ~IJ LttL,;flJ IJ *-tt ft.,fJf, ~;j': 

r.,imt IJ s IJ''i:? ·:; ~(J)~i;l',.t, 14pin~16pinrai(/) 7 

1~9f::i/7/-ff1M~~8M~~~tW~~l'9. ~ 

Vee =9V 
+ :::J/ t-D-JL-10µF 

AtJ 

Si 
~ 
N 

-<t7i& 
20%DOWN 

SG 

Reh 

Leh 

BA1350/BA1351 

(J)•ffl1fal'~, ~~77~~/9W~~~<IJ~1f~. 

".)* IJ :J /j'/-fffifif1j\~ ( ~f.:1JtJf.lil:,,J: -J l'9 o 

~vco91.::/?att, 91.::/?:::i/7/-ff 
BA1350, BA1351(J)VCO,.t, ?17;\(J)j!i.ft*~fM-:JT 

''*9(J)l', VC091.::/?fftm, 91.::/?:J/-7''/ 

-ff t t L:, ? 1 T ;\j!iJtf;fi~fM-:J t.: t(J)f I f~ffl ~ IJtt 

tL'ilJ I) *-tt A.a :J /j'/-ff ,.t, ;\ 7 i:l -Jv:J / 7/-ff f 

fieffl ~ * 9. tftm'.t, :n --F /f!.tml' tJ• * '' *-tt A.. im"m' 
470pF, 22k0-10kO=F~~fftm. 

LED AMl;IJJ!! 

fo 
!ii ;,7;.,9 
lM lk!l 
-I' 
./ 6800 

16 

13 15 

22k0 

10k!l 

SL-13 

SL-13 

Fig.36 
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BA1350/BA1351 

$£'3f,J; tit'll!iifi r,i: ~IJ lt'll!iifiJ: f)Jj\i:< l'tll.~ tit'll!fifiJ: fJ:k~l'tll.~ 

1pin)..:tJ:::i;,.7;,.-1j- 1-10µF m~IF I:: :IJ ·:; / 1) /~i::J/7 f.!iji/Jltt1M1imito ilHli.iz 1~ '<ll:ilillt~J...Pi}C) :±l :tJ ~ -v 1) 7' 
/-lj- v-:;3;,.Jmft:o IJ-'7itl:kO)~:h.o 

2pin)..1.J:::i/7/-tt 1 -10µF 19kHzt~1D·;1 f.)i)i\\\Jlj::J/7 19kHzv-"'iv)~1''o tJA§[l'j]'ii :kJ...1.JP;jO)VCOO):IJi'i:h.o 
/-tj- (:J: ~ iz l~v-:; 3 /lmito 

3pin::J/7/-tt /\ 1 tJ ·;1 f. P#'.lE:tt5*'.lE:fflo tJ\i:<)i\\\~'{> t~~/ 17,'fl :k~li\\I~~ t~F"J...1.Jj~~* 
1J·;1 f.i:<:h.{i:l\ 0 <!ti ·;1 f. <:< h{>o 

4pin::J/7/-lf 3.3-47µF '<ll:ilil! 1; ., /iv 7 1 iv 9 ffl :::i ;,. 7 '<ll:ilil! 1; ., / ivlftm 1:: O)~t. iii> '<ll:5mt 1J ·;1 /ivlftml::O)~t.ilb 
/-tt l '(:J: ~o l \(:J: ~o 

5pin::J/7/-tt O.Q1 µf :±J1.J71 I/77'::.-7-Jll::J/7 :±l 1.Jlfttit I:: O)~t.ilb l '(:: J: {> o :±l:tJlMi\:t O)~t.ilbl '(:J: ~ 
;, -tt 

5pinjft}it 5.1kQ :±l1.J71I;,.7 7' ::.- "Affllftmo )~'<ll:!±1#11(:~•0 )~'<ll:J±1~11(:!~111o 

7pin:::i>7-'/-lj- O.D1 µf :±J1.J71I/7 7' ::,--;J.Jlj::J /7 :±l 1.Jlftm t O)~t.ilb l '(:: J: {> o :±l:tJtftml:: O)~t.ilbl ,,:: J: ~ 
/-lj-

7pinjfttit 5.1kQ :±l1.J71I;,.7 7' ::.-7-Jlllftmo )l!i,'<ll:J±1~'i'.£(:~111o )l!i,'<ll:J±1~11(:!~11io I 
Spinjft}it 2.2kQ :;j" - "~UIJ'E: / 7 ivl/ltliEm~O) Ji',!j\'O)~~iliH / 7 ivtili'FO)~ :;J- - 1-- ~~ililJ'E: / 7 ivl/ltli~t.i'm 

t~{IJ l!l\)IJJ'<ll:mtf.l'!? < ti:~ 0 ~!.,, {i: < tl:~o 
10kQ-50kQ l~iliH / 7 ivl/ltliEfflo Spin-"'-7.'<ll:mtf.l'!? <ti: fJmi 2.2kQ /::O)~t.dbl'(:J: fJ, 

ffiO)~nb'ilb~o ~~ifi1J.:c / 7 ivl/ltliEf.l'1illf.l' ti:< 
tl:~o 

10pinjft}it 6800 LED 1'"71 7"'1il:mEO)i*'.lE:o t'' 71 7''11l:mtb'!? <ti:fJ10pin LED~:J'[;f.l'l;Jl;J< tl:~o 

~-T'<ll:l±b'~ <ti: fJ' jl1Jjf'<ll: 
1.J:ko 

11 pin -13pinr.i:::i ;,.7 1 -2.2µF 7 //7 1 iv'.$1 ~ll3PXo / 1 'A'~(: J: ~ ~IJJi'Fo 7 //ON,OFFP;J'.lE:tt:k, '1ll: 
/-lj- (//>t'-7) )Jjj!f,l:)..Pi}O)LED~n\i!IJ o 

12pinjft}it 10k0-50kQ AM Wlb.llltliEfflo -"'-7. t''717"'11l:mt:k(:J: {> AM W~~l/Jtlj~;l/jilJfJ>tl:l'o 

li.JtffiO)~:h.o 

14pin-16pinr.i:::i ;,.7 0.22 µf ~-v/7-vv/:/'i*'.lE:o ~nt~$Jmfto liU.lEliE1.J0)11fTo 
/-lj- (//>t'-7) 

0.47 µf ~-\' /7-\' V / './')*'.lEo ~-\'/7-\'v/:/'~< ti:~, ~ -\'/7-\' v/:/'IZ;< tl:~o 
(//;J"<-7) 

14pin- 16pinr.itftm 1kQ '\'--\'/7-vv/:/i*'.ito '\'--1'/7-\'v/:/'~< {i:{, 0 ~-\'/7-\'v/:/·~< tl:~o 

15pin:::i/7/-tt 470pF VCOP#'.iEtti*'.ito D ·;17 v/:/"IZ;< tl:~o D ·;1 7 v / :;·~ < ti: ~ o 
15pinjft}it 20k+10kVR VCOP#'.lEtti*'.lEo ~tm1~11::.0)~:h.ilb fJ 0 ~:IJi'ij~ll::.O)~:h.ilb fJ 0 

RDHm 151 



BA 1355/BA 1355F 

BA 1355/BA 1355F /BA 1356 

'J 7 " ~ .:i - 7 1' / ?'1Ui1'1" ~ 
FM .A 7- v ::t -v Jlr7- 7° v ? if 

BA1356 FM Stereo Multiplexer with Noise Controller 

BA1355, BA1355F, BA1356(;:t, :;IJ-.A7v;:f7iHf&*& 

.A 7 v ;:t 7 :J;:t :;IJ iz "J I- ,ijj(;::~~ l., f;:.FM.A 7 v;:f x Jt.-7-

/v 'Y 7 .AICL'9 o 

'.17 l-~.:i-7-</·~l'~liEfi*J:@Vn,.Qt;:.ilb, IF0);<-

11 t±l:h~I± f m~ \ .Q z.. C:: (;:: J:-:> T99~,W~(;::s (t .QA T v 
;:t / 1.A'Hh~9.Q-tz1~v-~3 :.-:::i :.- 1- i::t-Jt-7iHf&~ 

p.i])Bl~JOC)T/ 1 .A"Hfi~9 .QJ\1 :1J 'Y I- ::::J /I- i::t-Jt-tFt 

n-f'M!il.:i'.L(:EJ'liEC:: t,t fJ ;t: 9 o 

The BA 1355, BA 1355F and the BA 1356 are FM stereo 
multiplex ICs developed for car stereo and high-class 

stereo radio cassette. 

-~~ 
1) :::i:.- !-i::t-Jt-A1J(;::J:fJ-tz1~v-~3/fifPJ~9.Q 

z.. C:tfl' 15 .Q 0 

~:::i/l-i::t-~A:h~J:~&~:1J7!-IfPJR9.QZ..C:: 

;lf-z' 15 .Q 0 

3) A:h)Blff~-'.lEfli~l'LA"v(:s~'l, -tzHv- ~ 3 /fj;lf 

~- (;:: t,t .Q J: ? (;:: i*ll'.lBtffJ/cfi f ~'.lE l., l' ~' .Q o 

4) VCO~iliH~!I:., ~UIH: / 7 Jt-.:&tf&~:1J 'Y 1-Pi~~YiliiT-

;lfdi, .Q 0 

5) ~~ffl~;{_~O)~PifW"m'Pif~O)M~t.fC:: Sn n'.Qo 

6) At±l1J;fljf~tf+3dB di> .Q o 

7) ~Hf0)'.17 I-~ .:i -7 1' / 7 FM-IF, BA4110 C::~tlil: 

< )00~9.Qo 

•Features 
i) Separation value can be varied by the control input. 
2) Treble cut-off quantity can be varied by the control 

input. 
3) Internal resistance is set so that the separation value 

becomes maximum at a certain phase shift of input 

waveform. 
4) Terminals for VCO oscillation stop, compulsory 

monoral and treble cut-off deactivation are equipped. 
5) Completely protected from instantaneous surge, etc. 

during various types of switching. 

6) A 1/0 gain of +3dB is provided. 
7) Best fit to ROH M's soft muting FM-IF BA4110. 

• ?i-ff~-;j-~~/Dimensions (Unit: mm) 

BA1355 

19.4+0.3 

Rl.2 11615 14 13 12 11 10 9! 

!g 
lb::,i::;::::;:;=:::;:::;::::;::;:::;:::;::;;:::;:!.l_l~ 

7.6+0.3 CX> 
12345678 

00 d \ : ~ 

~drmmiT' ~· -+---t,.._ di~,., i~ i : _:. 
+I . <t ___i ": 

~1~ 0.5±~1 o.3±0·1 

c1;j t=:2.54±03 I I I 
M 17.78±0.3° 8.8±0.6 I 

BA1355F 
10.0±0.3 

16 15 14 13 12 11 10 9 

-:L_ .,.,J___ 

~ ~LW®nnnd ~1J1E3i\.-' 
...:)~-r_.i i- -II.- -Ji-o.3Min ! 

0 1.27±0.2 0.4±0.1 

19.5±0.1 

Cl.0 

03 :I~ll 
~1.21±0.2 o.~5J [~ 

19.05±0.3 2.75±0.25 

I 3 5 7 9 11 13 15 

Ill D tl D tl g tl g tl g tl g tl g tl Ill 
2 4 6 8 ID 12 14 16 
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BA 1355/BA 1355F /BA 1356 

·m~ 

:tJ-~~~*· -~~~~*'~*1:Jt7~ 

• Applications 

Car stereos, high-class stereo radio cassettes 

PLL PLL osc BA1355 
a~:;ttt BA1355F GND 
1s BA1356 9 

I 
I --Q_~~--------

------- ---- ____ J 

5 7 11 13 
LtB:IJ RtB:IJ -tu<t---0,,3/ 7/7' 7/7' 

:::i:.,-1-0-Jv.A:IJ 7, Jv? 7, Jv? 

6 
J\·L/J ., l
:J/l-0-Jv.A:IJ 

10 12 
7 :..-7' foT I ".J? 
tfj:IJ AMt')~ 

• ~M:ll:k:lE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'<li:ilil!'il!:I± Vee 14 v 

ff:gm~ pd 550* mW 

IJ.Jf'Fi.ffi\JtiBl!I Topr -25-75 'C 

f¥ffi.ffilJtiBl!I Tstg -55-125 'C 

• ll~a:J~tt/Electrical Characteristies (Unless otheiwise noted, Ta=25°C, Vee =9.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Mt~'il!:l±iBl!I Vee 5.0 9 12 v -

~j~~P;j'il!:mt la 5 9 13 mA -

i:!Hv-~3/ Sep 35 45 - dB 7117..''~71'-

1I$ THO - 0.2 0.9 % 200mV MAINj~~ 

~*}..fJ 1,-A;')l,. V1N 500 - - mVrms -

J..:±lt.JflH~ Gv 1.3 3 - dB MONO 200mVrms 

/\1i:J ·y t-ONv/\:Jl- P1N 6 10 14 mVrms /\1 [J '/ t-1~~(/)J;< 

J..1J1/l:°-:$f/7.. ZtN 20 40 80 kQ (ji!ijJ..:tJtt,:) 

naNm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• ill~~l§li&~/Test Circuit 

+9Voc 0------~-------r-1 

e Ji5Jflf§IJ/Application Example 

AMiii Vee 

• ~Jfl..t.Q))i~ 

l\{iJ"J i' -l:?l'°V-;':13/ 
::J/Hl-J• ::J/l-O-J• 
).tJ J..tJ 

Ltl:\tJ 

Fig.1 

Fig.2 

BA 1355/BA 1355F /BA 1356 

181<.n 

2okn 

lOkn 

(1)BA1355, BA1355F, BA1356(:"{'(;:1:, H·yJr-V"Jfft 

~~~~~. ~~-~c~~~~W•~~i9o ~~ffl~ 

~ v·n;:1: ~).Ht.< tc. ~~'a 

(2) 12pin(7)'!ifE ~ 2V~4V': 9 ~ c, Vco~:tJN-w;.Lt., ~UIJ 

'f: / 7 Jt.-,&lf~:t;t1J ·y 1-IW~~fr? ;:_ c tf'Z' ~ i 9 o 
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BA1360/BA1360F 

BA1360 
BA1360F 

3V FM AT v~~ J'177°v'7-ff 
3V FM Stereo Multiplexer 

BA1360/BA1360F ,.t, PLL 1.J:r.\~:f*Jf.I IA.: FM x Jvf-7' 

v "J? :A:A7 v:;f1i~Jf.llCT9 o 1ilt:~~ii!Jf±~<Mf~ 

Jl::A 7 v :;t 7 :;·:;t :hi! ·y l--"O)Jitffl ~+SH:~Jt [.,, Vee 

= 1.8V * TA T v :;t iJJi'I= Hr? d: ? ~nt [., n \ * 9 0 * 

t.:VCOO)~t'N~.ll:.Ylii-T (10pin) :IJ~'i'1~'n'*90)1", AM 

~i~PiJO)~t'Ni~.ll:.:fJ~g~t:fi A* 9 o 

The BA 1360 and BA 1360F are monolithic PLL-type FM 

multiplex stereo demodulator !Cs. 

·~:& 

1) PLL1.J:r.\:f*Jf.IO)~ttli~x Jvf- 7' v? -ft 0 

2) ilf~~~Jl: * T~'.lE [., l iJJ1'1=9 {> (Vcc=1.8V)0 

3) LED#.\rfv-"Jv:IJ~·fif~' (6mV Typ.)0 

4) VCOi~.ll:., ~HIJ~ / 7 JvYli;l-T:fJ~·1-q~ 'Z ~' {> (1 Opin)o 

5) t±l :n 'J ·y 7' Jv~~$1iltt tJ5'11 n n' {> o 

6) t±l:fJ~Jl:O) Cl :A :IJ~·y.t;,~' (Gv=OdB Typ.)0 

7) ii£~$ T ® {> (0.1 % Typ.)0 

•Features 

1) High-performance multiplexer with PLL circuitry. 
2) Operates stably at low supply voltages (Vcc=1.8V). 
3) Low LED lighting level (6mV, typical). 
4) A pin is provided for VCO oscillation inhibition and 

forced monaural operation (pin 10). 
5) Good output ripple rejection. 
6) Low output voltage loss (Gv=OdB, typical). 
7) Low distortion (0.1 %, typical). 

• ~ff~'1'$i~/Dimensions (Unit : mm) 

I H1""" ' 
·~======:::::1 

19.5±0.1 

Rl.O 

0.3· 

0.55-il~ J 
1------------------.il . 

2. 75±0.25 

BA1360F 

10.0+0.3 

~~···~ 

~lLD 
12345678 

00086-22-A3G541 

Cl.O 
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BA 1360/BA 1360F 

• :ta·y?1f17"?7.L../Block Diagram 

PLL 
)(.,-7'71 JL,'.)1 

12 

TRIGGER 

VCOS,\li:tt 

13 

v.c 0 
(16KHz) 

STEREO 
SWITCH 

11 15 16 10 

V( I) 

'Y'Ji'f!::~J~ 

7 

'2 (38KHz1 

BA1360 
BA1360F 

Rl:±:ltl 7:..--/ 7:.,,7 7/7 ~!iiffi1H/7Jt.- fo-7- .r J 7 GND 
71Ji,:$' GND !±J:h 

e ~M~:*:~*&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'iiibl! .. EE Vee 4.5 v 

ff'.l1U~;f;': pd 500 * mW 

lbi'Filffi.!li'Blill Topr -25-75 ·c 

iliH'.filffi.!ltBIHI Tstg -55~125 ·c 

• fl:~rt:l~tt/Electrical Characteristics (Ta=25'C, Vee =3V, V1N=130mV < L+R=90%, Pilot=10%>, fm=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!l\i8.JS-Pi\''iimt lo - 4.0 7.0 mA - Fig.11 

t!f~[/-:/=i/ Sep 30 40 - dB Jdi tH!lt!Hi'i:"iiJ~ ': l" Fig.11 
·-

:i:~~)Bl~~ THO - 0.3 0.8 % MON0i8.JS-, MAINj8.JS- Fig.11 

J..l:ilt.JflH~ Gv -3 0 3 dB MON0j8.JS- Fig.11 

f-i>/*JL-/(7/.A CB -2 0 2 dB V1N =130mV, MON0i8.JS- Fig.11 

LED,\\1,iJ[.,r.;"JL- Vp 3 6 10 mVrms H1 Cl·:; f-.18.JS-cT.>J.> Fig.11 

- 32 - dB f=19kHz -
'f- "\' 1) 7' I) - 'J CL 

- 45 - dB 1=38kHz -

J..tJ1 /t:'-:$f/.A R1N 14 20 30 kQ - -

l:iltJ1 /t:'-:$f/;I. RouT 5.0 7.5 10.0 kQ ~:fltJ -
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• tlitt(.J~ttdl!*l/Electrical Characteristic Curves 

40 

"' ~ 30 

;:: 
~ 

~ 
"' 20 _, 
w 
z z 
~ 
0 

10 

0.5 

50 100 200 500 1 K 2K 5K lOK 20K 

MODULATION FREQUENCY : fm (Hz) 

Fig.1 ~~~fll)Bi~$ -]l'~JllJ.lil)Bi~~;Hi 
i:Utv-;/3/ 

~ 
0 
I 
>-
z 
0 
;:: 

" E > t---+-+---t--+-·t---+-+--t---+---1 
5 
~ 1---+-+---t--+-t---+-+--t---+~ 

uJ 
> f---+--1----+---+- 30t---+-+--t---+---I 
c.l 
>- f---+--1---+---+-25t--+-+--f---+-~ 

~ I V _, 201+---t--+-+--+-

~ \ 15 ii 
3 10 +.---
0: ""r--t- J\-. ../ .-!-;;":, ? v;, '/ 

5 J l 
17.0 17.4 17.8 18.2 18.6 19.0 19.4 19.8 20.2 20.6 21.0 

FREE RUNNING FREQUENCY: lo (KHz) 

v11N'""l:Cz l~mV 
MOD 100% -1 

f-

g5 3.0 
>

"' i:S 2.5 
() 

~ 2.0 

"' a: 
:i 1.5 
_, 
;: 1.0 
0 
>-

0.5 

0 
0 1.0 

~ 
~ ~ THO MAIN_ t--1 

THO MONO 

2.0 3.0 4.0 5.0 
SUPPLY VOLTAGE: Vee (V) 

RD Nm 

~ 

"' 
ii 
;:: 
~ 
<l 
0. 

\!i _, 
w 
z 
z 
<l 
I 
0 

~ 
0 
I 
1-

z 
0 

BA 1360/BA 1360F 

3.0 ... t i 

2. 5 r-·t--rTtttttr 

2.0 r··t· · 
t-··1·· 

1 . 0 f-+-t-tt-1· ·+ -+-ttttttt 

0.5 

50 v,J: IK,.J 130;;;V 

!0 

30 

20 

10 

/-- MOD 100% -+--+-...,....->---+---r--+ 
Sep R-.:.-

L---:;
t---+-+---t--t--t---t-·~ f""--j--

>
() 
z 
w 
:J 

~ 
t---+-+---t--r-t---t--r--t--+---1 20.0 ~ 

z 
19.5 § t---+-+---t--r-t---t--r--t--+- a: 

fo w 

l---+-+--11~ ~..j.-f---t-+-t""'::::+--c 19.0 ~ 

>---+-+---t--+--t--+-...,...-r--+- 18.5 

0 f---+-+---t>--~-~~-+--~-+- 18.0 
0 1.0 2.0 3.0 4.0 5,0 

SUPPLY VOLTAGE: Vee (V) 

Fig.4 13 ii:f.!il)Bi~ F 1J 7 I-
i:? It v - ::.- 3 / - -)~~l±~i\''11 

v,; · IK~' 13dmv 
r--+---+---t--r-+--+- MOO 100% ---j 

~ 3 .0 r---+--r---i--r-t---t--t--t--+---l 
1-

6 2.5 t---+--+---t--+-+---+--t--t---+---1 
() 

~ 2.0 r--r-T---J--+-t---+-+-t--+---1 
"' a: 
11.5r--r-+---t--r-t---t--t--t--+----4 _, 
~· 1.0 r--+-T---t-c~o--t--t--+---t-+-t----l 

0.5 t---+·-+---t-~-t--1 H.D. L RJUB-r---1 

0 0:--~--:,~.o=---~....,,2.Lo-~~3~.o:---~-,-4.Lo-~-'5.o 

SUPPLY VOLTAGE: Vee (V) 
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~ 
D 
:.: 

Vcc=3.0V 

l---l--+-+--1--+--VIN=lKHz MOO 100% 

.__j ~- L1 
i----J----f---,;l:::==+===+~=!-==l:::;;::--!~-R--~L-----\40 

~ ~ 
~ 3.0 l--+-+--+---l--+-+--l--+--+---130 l 
0 z 

~ 2 .51---+--+-+---1--+-+--l---t--+---1 ~ 
~ 2.0 1---t---+--+---j--t--+--t---+---+---< 20 ~ 

" ~ 1.5 ~ 
_, ~ g 1.0 10 G 
,_ ~~ 

0.5 l--+-+---1--+-+---+-+-_.-pl-7"'..&~il~AI N 
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BA 1360/BA 1360F 

• illil~l§llHil/Test Circuit 

5k0 

~ TOOOpF 

Vcc=3.0V 

I 
ii( 1 ):U&lll!!!l!lliiHil!lllOJ;::t 

( 2) A 7-CJ-JL-::J /j' /-IJ- iiil;llJO);:: t 

Fig.11 

i1(1) ::l/7'/"t: F 
(2) Ji#i. : n 

Fig.12 /IJ / 1-;i~Jily- I- '7- 7f?lj 
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"' 

• ~f;ttt~~O)iltlj.Ej 

(1)}..:fJ;IJ·y:flJ/7::::i/7: .. .-1.t(4, 6pin) 

~)Ji.[~:±l:tJ c, BA1360H~~97a>f.:clf)O)::::J/7/-t.t\:'9 o 

fft~fiHl:1.0-3.3 µ F\:', .: O)fjfi th]'~ l.' c ft.ti~ -tz /\' v -

;:., 3 ;., fJ~·~11:: 1..,, * ~ l.' t ihf'FJ!:i.fJf~)f:9 .Q * \:' t:ai\'raitf 

fJ>fJ>I) *90 
(2) :±l:tJ::::i /7/-t.t (9, 11pin) 

R,LO)~:±l :fJO)jtJ'i1.U!.Hitl.tr*.lj! [., n' * 9 (7.5kQ Typ.)o 

::::J /7/-t.tl;t, 71 I/7y;:_,:::\ffll:'fft~fil.t0.0068 µ F\:' 

""to 

(3) -tz 1\'v-;:., 3;., ::::i;., t- o -Jvf!Hit (4, 6pin) 

J...:tJ5kQ O);f, 'J .:i. -J.,. t 1000pFO) ::::i / 7 /-tf t: J: -:i Z-tf 

·J'~filllv«Jv-71;., fi'it 1..,, ;1. 1 ;.,~filll v«Jv-71;., t 

filil~9.Q.: t 1:'~-tz1\'v-;:, 3;.-tJ~-~~i:.n7a>J:?1:t..-:iz 

l.'*9 0 

(4) 0-1\':::\ 71 Jv9 (1-3pin) 

7 I -:::\'77- 'J 9 2 l:'~t±l ~ nt.:1"1 o ·:1 H~~v«Jvf 

3f)ft9 .gt.: clf)O) ::::J / 7/-t.t \:' 9 0 fft~fi l.t, 0.47-2.2 µf 

\:'""to ~tiftffft~[.,*9fJf, =e, [.,, ::fftiftO)::::J/7/-tf 

f s-(i!l. 'O) t 8 l.t, 1J - 'J ii)l!EO)'.'.!J t.i: l.' 7" Jv;:., ::::i / f tit~ 

i_, * 9 o C:O)fjfitJf1J' ~ 1.' t*-J...:fJO)'f: .17 Jvf~~~ .11 :::\" 

t.i:ct:J:•J, ~F.:i.:tT97a>C:cfJf&,1J*9o ~1:*-8l.'C, 

'f: .I 7 JI--:::\ T v ~ O)W~t.> IJ ail'raitJf)!i < t.i: IJ * 9 0 

BA 1360/BA 1360F 

< g 

(5) Jv-:171 Jv9 (12-14pin) 

PLLO) D-/\':::\ 7 1 Jv9 HMP.ll [., Z l.' * 9 o fft~fil.t 

0.22µFc, 0.47µf-1kQ1:'9o C:.0)71Jv91:'~-t-:17 

-t- i..-;., ::;-tJ~·'.i'.1t 1.., * 90)1:', '.i'.:51! ~ n.Q t 81.t, +~~~ 

[.,"( ( f!_~\,\o 

(6) VCO CR-* ·y t- '7 - 'J (13pin) 

VCOl.t, IC!l!f*\:', -100ppm/°CO))_gfl~JH::ffl.,Zl.' 

* 90)1:'' .: n Hmfl9 .Q J:? f.j:CRf)~)f: [., t.i: Lt nlit.i: 
IJ*1t/v 0 ::::J/7/-tfli, :::\=J-J:l-Jv::::J/7/-tff, t!Hit 

~. *~•~•tttfl!ffl9.QC:cl:'WB~~~1:'8*9o 

fft~fifil;t, ::::J/7/-tJ-fJf1QQOpF, tftttl;t10kQ, 5kQ 

* IJ .:i - J.,. T 9 0 

e 1811HJ~O)~lj.Ej ( 7· J:I ·y 'J "J' 17' ?' 7 J.,. f ~~) 

(1) PLL 

7 I-:::\'77-'791, DC7" /:1, VCO, ~f,!i]fi (38kHz, 

19kHz) 1: J: -:i Z tl4~ ~ n Z l.' * 9 o 4pin fJ• 6}.. :tJ ~ n t.: 
::::i ;.,;f-~ ·:1 H~~O)H1 o ·:1 H~~l:ll'iJJtij9 7a> J:? 1:ibf'F 

[.,*9o 

(2) /\'10 'Y H~~~:±lllB 

7I-:::\'7-'7-'J921;t, 1\'10·:1 H~~O)v-":'Jvl:Jitl5t.: 

~-ii~ft-UflM~:±l:tJL,*~ofl.,Z, -)f:~~J...:tJ 
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~nt.:t~ l- 1J:tHIL'fi!Jf''F[;, ATV:fA{·:i710N 

[;, 38kHzA 1' ·:i 7;... 71~-IS-17:::i -1f -"A.1.J [; * 9 o 

Pllli, J:l·;i?~fm1'19kHz,f~.JS-li, )..tJl'f{i::l·;i H~ 

.JS-l;:M [;-C90° f.iH!H;: t;;: ~ J:? t;;:~~:aiHJIJilG 1,;, l<ilffi:±I 
tJI 7 .I-'X7T?~ 2-"~IJ :±1[;n'*9 0 

(3) 7:::i-1f 

't / 7Jv~lm1' Ii, A tJf~-IS- I R,LI;: -t 0) * * :±1 tJ [; * 

9 o AT v:t A{ ·:i71.flh1'1=9Q t, A'fJ:::i /;f-V":i H~ 

-IS- I , Rt L 1;: ~-ft[;, :±1 tJ [; * 9 o 

(4) ~ .i - " 

1opin1;:iA~'ll1± ua l Q;: t 1;: J: •J, vco~~w!I:, ~~ 

~'t/7~1JJ~lfi?~~0)@~1'9o 

(5) ;FJvT-Vv=¥ .iv-~ 
~$~'.iE'.1t~J± I ~Ji!G [;, *@~-" ~'.iE1t'lll± I f:lt*€i [; -C 

\,\*"to 

• f!Jft..1:.0)).i. 

(1) LED.~:tlv"\"Jv 

BA13601i, AtJATV:tf~.JS-0)1"1' Cl ·;i H~.JS- (19kHz) 

(.;"'()vff::k~ < t;;:Q t, 131bfK.Jl;:'t/ 7Jvil.lf'!=fJ>S ATV 

:tlbf'l=-"W•n•J' AT v:t~ff-7 /:11.J"#.i.:tl [; * 9 0 ;: 

O)'t / 7 Jvlbf'l=f.J• S, AT v :tlbf'l=-"W•bQ#,\0))..tJl'f 

BA 1360/BA 1360F 

{Cl·;i H~.JS-17/:1#.i.:tlv-"Jvl::.1.'l.'*9 0 BA13600) 

7 /:1#.i.:tlv-"Jvli, 6mV(Typ.) 1'9 o 

(2) :t- 71' :t :±1 t.J~l± 

BA 13601i, :±1 t.J11iJ±fJfQdB (Typ.) 1;: t;;: Q J: ? 1;:~gt [; -C 

~ IJ* 90)1', A.:±ltJO)itJ±v-"JvCI A fJf~t;;: <' A.tJ (.; 
-"JvfJf1j\ ~ < -r 9 JI.* 9 o 

(3) 1opin1;:J: Q~~w!I:, ~ftilJ't / 7 Jt-IJ.if'I= 

BA1360 Ii, 10pinl 1V (Typ.) ~JJ:.1;: [; * 9 t, IC~lJBO) 

~ .i-T 1' /7@~1.JfQN [;, VCO~:fliw!I:, ~ftiH/ 7 

JvlM'l=ttJ:•1*9o ~$1]'t/7Jvil.lf'l=tli, J..1.JO)l'f{J:l 

·;i H~.JS-1;:1V)f;fit;;:<, 't/7Jv~!m1':±1tJ[;*9o 10pin 

I mlf&I;: [; * 9 t ~ .i -T 1' /?@~Ii OFF[;, A t.l l'f 

-<i:i~i-~.JS-~J:ij't/7~-ATv:tl-W•l~:t-i

ibf'l=t t;;: IJ*9 o 

(4) LED~tiYi/iT- (16pin) 

BA136QfJfAT v :tt1Jf'l=1Ji¥1;:0N [; * 9 0 16pinO)'it)lif~iiJ 

fi~tJli, 7mA(Max.) 1'9o ffffl!F.\'l;:liiA91JlttitfJf1l,~t 

t;;: IJ * 91.Jf, ii'.%'4mMIJl)llftLQ J:? 1;:t!.ttit'fil~~ -C 

< f:, ~ \,\o 

(5) BA1360t BA1360F t 1' Ii, '"·;i 'r- :JfJfJtt;;: Qt.:~, 

Yi/iT-~ilifJfJtt;;: IJ * 9 o ;:'ffffll;:l'F. [;-C Ii .:'ii~ ( t:_ ~I. 'o 
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BA1362F 

BA1362F 1.5V FM .A7 v*~ Jfl7-7°v?if 
1.5V FM Stereo Multiplexer 

BA1362F(;t:, 1.5Viz ·; H:MJitL,t.:PLL1Jj.\:(:J:.QFM.A 

T v;f-;>' JH·/v? "ttlC1"9 0 

.A:tJf~~(:~ltil L,f.:19kHz.7.iHf38kHzO)f~~H'FIJ l±l9 

PLLlf!l;ffl, .A:tJf~~t:j:l0)19kHzrt-( i:l ·; H~~O)::ti~f· 

l±l9.Q~Wl••IHllffl, .A:tJm~1;;.1~7/~ti~~J:ij 

':tr:;fi7 1' / ::jUv(:-$}Lt .Q~~!HllfflfJ> St14.6.X ti ;It n \ * 9 0 

;: O){t!J, ;;. 7v;tf~~f.:i:./711.-f~~i: 9.Q~~lilill'E./711.

!Hllffl~, ;;. 7 v ;t~7RfflLED F 71 J\lf!llffl f l*J~ [.,'"(\,' 

:!:9o 

The BA1362F is a PLL system FM stereo multiplexer IC 

usable for 1.5V set. 

• ~ft 
1) i.l!~~~tt (:fin Z \,' .Q (1.0V :!: c·;;. 7 v ;t ibi'I=, 0.9 V 

:!: l"'E ./ 7 Jvlb11=f.JfilJJi~o tlt3f!tii'l=~J±1.0-2.5V)o 

~.A:tJMO)~~~J:ij, ~M~M&~t.,1".Al±l:tJ~•f 

+2.5dB.Xi;t:OdBi:~~fJ'"ilfli~o 

3) vco;;. t- ") /yiffffJ''~~'tL &, IJ, AMtii'l=PiJO)t::'- t- f 

111ill: (' ~ .Q 0 

4) -tzHv-~3/::J/ t-i:i-11.-f.A1Jf\B0)1\-f:h·; t-1" 

fi"?T1,'.Qo 

5) 7' -f I / 7 7' ~ A f * ilo1) .Q l±J :tJ tft :l1i; f l*J ~ [., L \,' .Q 

(RouT:;o5kO)o 

6) ;;. 7 v ;t~7RfflLED 1''71 J\ f l*J~ [., T \,' .Q 0 

7) 1.5V FM/AM IF~.7.71.IC BA4230AFC:J: < ~~9.Q 0 

• JIB.~: 

1.5V/\.·y F*/Hi-Fi.A7v::t 

• ~ff~;f"~~/Dimensions (Unit : mm) 

10.0±0.3 

~r~a~ : ~ : : : J 
12345678 

~"'i_. .. 6!!--m n n n nnd 
...: ll'l-.-~ ;__ ~ 1.-

0 1.27±0.2 0.4±0.1 

e Features 

1) Superb in the reduced power characteristics (stereo 

operation down to 1.0V, and monaural operation down 
to 0.9V. Recommended working voltage 1.0V-2.5V). 

2) Output gain can be varied to +2.5dB or OdB by input 
connection wiring, without using external components. 

3) Provided with a VCO stop terminal that prevents beat 

at the AM operation. 
4) Separation is controlled by high-cut of the input unit. 

5) Built-in output resistor that decides de-emphasis 

(RouT=,, 5k0). 
6) Built-in LED driver for stereo display. 
7) Well matched to the BA4230AF (1.5V FM/AM-IF 

system IC). 

• Applications 

1.5V headphone Hi-Fi stereo players 

162 00087-22-A3G541 



BA1362F 

I 
• ~Mlil*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

";l[i.lili'i!i:II Vee 3.0 v 
ff:g'ffi;I:; pd 500 * mW 

llli'F~Jl:fellll Topr -25-75 ·c 
fj:ffj~Ji:fellll Tstg -55-125 ·c 

• :tlH~tbf1'~d4/Recommended Operating Condition (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.0 1.25 2.5 v 

• ili~tr.J~Electrical Characteristics (Ta=25°C, Vcc=1.25V, f=1kHz, V1N =1 OOmV, L+R=90%, Pilol=10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!\tj~~Pij'";l[)jjf lo 1.6 4 6.2 mA -

izHv-;:,=i/ Sep 30 35 - dB A. :1J liHlllill.iE 

:i:~Wil )J!i fil$ THO - 0.3 0.8 % MAI Ni~~ 

7-v/;?-Ji-t{?/.7. CB -2 0 2 dB MONOj~~ 

LED,~!tT v A;)v Vp 2.5 4.5 7.0 mVrms PILOTj~~O)J,i. 

LEDl::kJ'- 1) ;:,.7. Hys - 4.3 9.5 dB -

A.MH'it R1N 4.5 8.2 12.0 kQ 5pin, 6pin~jj~ 

l:ll:1Jtft#i: RouT 3.6 5.1 6.6 kQ -

A./:ll:hflH~ Gv - 2.5 - dB -

i~~WUHI: SIN - 68 - dB -

'\'--v7°7-vv/:;- CR - ±3 - % MAINj~-% 

~~itlH: / 7 Jvl!Ji'F'll!:II Vep 12 - OPEN - - MUI!! t: T ~~ifilJW/11.'fi 

vco .7. " ') 7°";1[/I Vveo14 - 0.9 - v -

1~1 c::i ., H~il!il:ll:1J~T-. Ip - 5 - mA -
5li6JJ.'ll!:ilif 

fi:g'J,.:1J [/A;)j, V1N 150 - - mV THD=6% 
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• ill~:iEIEl~~/Test Circuit 

e i;t fflf§IJ/ Application Example 

FM ANT RF 

AM ANT 

2 6 9 3 4 
l FM FRONT END l l 

BA4408F 

7. 13 14 

osc 

! lOOkn 

100k!l 

Fig.1 

+ 
47 µF 

6 2 1 
FM AM IF 
BA4230AF 

16 14 10 

FM 
AM 

'I0.022µF 
0.47 µF 

+ 

1 kn 
+ 

0.22 
'µF 

11 17 K>-+-+'-flt-0 µ-.F-o-t 5 1213 1 10 9 
13 FM MPX 

6 BA1362F 
lOOOpF 

I 

BA1362F 

270!] 

~15 

VLED 

1.5V 

+ 
lOOµF 

4.7 µF 
+ L 

T 0.0lµF 
m 4.7µF 

+ R 
u.. 

'I~ 
0 

lnOpF SpF 

t--~vv...~~~~~~~~~~~~~~~~ fo CHECK 

• 11.Jfl:ml~ 

(1) PLL@m 

PLL@ml't;J:, ::J/;f-V"·:; H~~,=~itt919kHz/~1 

o"; H~~clli.IJnLd.:19kHz.&lf38kHzH'F•J, llilltll~ili 

.&lf.A~vt~~•~t1.,zMm1.,i9. 

@mo:>mlOCt;J:, 11H!lJUxfi, D-l~.A71Jv5l, VCO,& 

'(f112~~fit:J: •J Mllllm~mioc1.,n,i9. 9pin-10pin 

raio:> CR 7 1Ji.;51 t: J: IJ :\'- i' 7'7- i' v / :;" 1.f*:lE ~ tt, 
11 pin-GNor .. io:>CRP\¥'.lElt t: J: IJ D ·:; 'J v /:; t vco 
o:>fo ~ *:lE I., i 9. 

Fig.2 

164 RD Nm 

T, '.AM OSC 4177-216(SUMIDA) CF,.CF2:FM SFE10.7MA5(MURATA) 
T,:AM IFT 4175-352(SUMIDA) CF,:AM PFB455J (MURATA) 
T,: FM DET 4176-303 (SUMIDA) 

0.47µF 1k!1 

Fig.3 



(2) l~Hm~58l@ll1§ 

:::i :.,.;t; ·:;' ·;; H8i5-9=iO)H1 D ·;; H8'5- (19kHz) C: PLL@lll§ 

Tf'F i:, nt.::19kHzO)f§i5- f i:iH~J:l:tx~1: J: 1J fPlltft~5Jt Hr 

~" /'(1 D ·;; H8'5-0)~i!H~i±l 1,; * 9 0 

71 Jv1Z CJ:: IJ Sf)it ~ nt.::~)Jti±l:tJl:J: IJ LED F71 I~ 

.6Hf~~@lll§ f ON/OFF I,; ;I: 9 0 3pin~4pinra90) :::i / 7 

/~O)~fR~~C:. ATv~f~/7~0)W~~q~W 

R1ti.;;t:9a 

::J / ;f- :/ ., ~ A.:tJ .-------. 
6 ll'JWJ#<;JJit5 

19kHz 
19kHz 

PLLIBllU\ 

Fig.4 

(3) ATV~~~@lll§ 

A 7 v ~~~@lll§li, A 1·;;7- / ?1J~I: J: IJ l!J)Bl~ 

38kHzl' :::i :.,.;t;~i' ·;; H8'5-f L 7- i7 :..- ;?.Ji.. R 7- i7 :..- ;?.Jvl: 

W~~. ATv~~~Hr~';t:9o 

:::i:..-;t;~~t-mi5-~. *~O)(::~ijl'9o 

C (t) =(L+Rl + (L-R) coswt+pcos ~ 
2 

(A) : ~7'18'5-f!i~)Bt~ 

p : /'(1 D ·;; H8'5-:ti1Ni! 

c.:>t=2nir C (t)=(L+Rl+ (L-R)=2L 

c.:>t=(2n+1)ir C (t)=(L+R)-(L-R)=2R 

;I: t.::i±l:t.J 1 / t:-1(/ A Ii, 5k0 I:~~ I,; l' ;lb IJ, 15 (16) 

pin~GNor .. 91::::i :.,.7:.,.~ fft*fe !.;, 'j-' 1I/7 7' :/A@l 

ll§HMIOC i.; * 9 a 

Fig.6 

BA1362F 

,------, 15 

::i :...;t'.;' ~j;§-1§} C (t)i .~t;JJ~it/lfliiJi'k ::r: o LOUT 
-J 3BkH ;):;: 0.0lµF 

: ~ROUT 
L-----J 6 :;);: 0.0lµF 

Fig.5 

(4) ~ / 7 Jv@lll§ 

ATv~l~/7JvO)W~~li, H1D·;; H§i5-0):*:~~ 

t:J:-:il'W~b~§jjj~/7Jvjjjf!'C:, 12, 13, 14pinf 

lfill~9 ~;::: c TW~b ~ 5iifilJ~ / 7Jvj}Jf'Fc11~·ilb 1J * 9 a 

1) El jjj~ / 7 Ji..jjjf'F 

:::i :..-;t;~";; H8'5-9=it:~;t: n~1'(1 D ·;; H§i5-0):*:~ ~ t: 

J: IJ AT v ~ I~/ 7 Jl-0) §jj]W~~ f fi'~' ;I: 9 o Z'..O)W 

~~t:t;t, l:::AT I) :/A1J~-~~ltl' ;lb I), jjjf!'O)~~f~-:i 

l~'*9 0 

2) 5iifilH / 7 Jvjjjf'F 

12pinf ~-7"/ 1:9 ~ UiifilH / 7 JI- C: f.J: IJ, GNDt: 7" 

Jl-1(') /9 ~ (:: 5iifilj~ / 7 J[..1JfMI!* I,; ;I: 9 o 14pinf Vee 

1:7"W7'·;; 7"9~ (:: VCO O)~:ti1J~·A t- ·;; 7" !.;, ~-7"/ 

t: 9 ~ C: vco A t- ·:; 7" f Mll>Ti I,;* 9 a 13pin f Vee 1: 

7"wP ·:; 7"9~ t59lifilH/ 7Ji..c vco At-·;; 7"f fPlai¥1: 

fi-~', ~-7"/1:9~ (::;!:!<(;:~~fl>Tii.;;1:9o 

i 
::Z7 v:t 

'E / 7 Jv 

vco 

14 

f-]4dB 

4.5 

1q CJ·; ~ 11';-5-v""-Jv (mV) 

_l 
lOOOpr T 9. lkil 

---'\f\1\,-

0.01 l 1 0.22µF.,l,..+ J...0.47µF 

µF T T O.OlµF "t'i "f+ _/ 
--A./VV-- / \ 5kl1 

IBA1362FI lkil 

lOµFt- • • 

I 
I 

+.,i,.. I 
1'" IOµF 

Fig.7 

lOOOpF 

--H-
- -'VV'v- - - -1<1- -
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• llUlt~~t!dba/Electrical Characteristic Curves 

166 

12~-~-----.--~-~--~---, 

lOf---+----1--+---+--+----I 

0 0 0.5 1 ·1.5 2 2.5 
SUPPLY VOLTAGE: Vcc(V) 

50 
Vce=1.25V 
f=lkHz 

40 
~R 

lfi'.:.L 

10 

0 
50 100 150 200 250 

INPUT VOLTAGE: V1N (mV) 

Fig.10 i?l~v-~=i::.--.A.1.J~IH~tt 

50 
~5V 

V1•=lOOmv-

40 

1--+--

10 

0 0 20 

L~RQI\ 
I~ y 

50 100 200 500 lk 2k 

FREQUENCY: f (Hz) 

1!11 

5k 10k 

Fig.12 i?Hv- ~ =i /-~i/.li:ll!M'tt 

ftDHIR 

BA1362F 

250 
Vce=1.25V 
f=lkHz 

:i 200 

} 7 
;.; 150 

I 0 

~ g 100 v ~ 
~ 50 --j 0 

0 
0 

60 

50 

50 100 150 200 

INPUT VOLTAGE: V,. (mV) 
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BA1402F 3V FM .A.:Tv~~1~~.A.:T~ 
3V FM Stereo Receiver System 

BA1402F(;t:, FM.A7 v:iJ-~1~mtfflO)FM-IF[Q]Jmt MPX[QJ 

Im~ 1 T ") 7"i:i*Jjl ~ t.:~ .I I)~")? ICL'T 0 

i.IJG~~~tttfE!: < (Vee= 1.8V), ~1~4%Pil~mt t '.'.),' '/;t < (lo= 

11mA), 3Vffl;t;'-'.$7 "fJL.-FM.A7 v;t v~-1\ t VC~i!i 

L'To 

• ~ff~"tj-~~/Dimensions (Unit : mm) 

BA1402F 

The BA1402F is a monolithic IC containing, in a chip,. 
FM-IF circuits and MPX circuit for FM stereo receiver . 

1 2 3 4 5 6 7 8 9 10 11 

• !M':lii: 
1 )1!f~l.±11.Jf'FL' ct> "5 (Vcc=1.8V-)0 

2) )l!Jlf~)Jlttfj)' 1;t t,' (11 mA Typ.) 0 

3) IFv-"<JL.-(: J: "5~)'6 ~ .:i -7 1 / ·~;f t.JfiiJljgo 

•Features 

1) Low voltage operation (Vee= 1.8V-). 
2) Small current consumption (11 mA Typ.). 
3) Voice muting by IF level is possible. 

• :ia'l?1'17"?7.b./Block Diagram 

0.4 ±0.l 

•m~ 

;t;'-$1:1JL.-FM.A7 v;t v ~-1\ 

3VfflFM7 ::_)ti -tz 

• Applications 

Portable FM stereo receivers 
3V FM radio cassette tape recorders 

VREG Vee QUAD 

12 13 21 

F\.1 IN 17rl-----i----, 
BYPASS 18 
BYPASS 19Q-----1--_, 

IF GNO 20 

PLL FIL TEA 7 o--------~ 

MPX IN 6 

lo CHECK 16 

10 11 

Leh Reh 

OUT 

BA1402F 

STEREO 
LED 

00088-21-A3G541 

22 AF OUT 

2 MUTE 

3 N.C 

4 GND 

1.27 ±0.2 
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• ~j;ffij;::~*& /Absolute Maximum Ratings (Ta=25"c) 

Parameter Symbol Limits Unit 

'11!:~'.il!:S:: Vee 4.5 v 
ff~tft!k pd 550 * mW 

ibf'F~IUMll Topr -25-75 oc 
f¥:t.f~ltiBIHI Tstg -55-125 oc 

e il~f.J~tt/Electrical Characteristies (Unless otherwise noted, Ta=25°C, Vee =3V) 

Parameter Symbol Min .. Typ. 

lo 5.5 11 

<FM-IF> 

FM~i11il±l 1J VO( FM) 60 80 

IF~$ THD( FM) - 0.25 

f~.JS-MllUHt S/N 60 65 

m\\ll V1N(lim) 35 41 

~'11!:!1<\'tt Vee - 1.5 

<MPX> 

7 .. v::.-;?:.1v • -1?1~v 
Sep 30 40 

-:/=i:;., 

MPX~$ THD(MPX) - 0.3 

7 .. v::.-;?:.1t-1~7;.,;;. CB -2 0 

LED ONv«.Jv Vp( on) 6 9 

LEDC:7.7 IJ :/;;. Hys - 1.0 

.A.M!tt R1N 5 10 

l±lM!tt RouT 3.8 7.5 

• iJllJ~IBllH!l/Test Circuit 

170 

Max. Unit 

19 mA 

110 mVrms 

0.5 % 

- dB 

46 dBµV 

1.8 v 

- dB 

0.7 % 

+2 dB 

12 mVrms 

6.0 dB 

20 kQ 

15 kQ 

+B LED4 T IOOOpF SW2 7'i 

v 

Fig.1 

RDHrn 

Conditions 

VIN =10.7MHz 100dB µV 
Im =1kHz 8f=±22.5kHz 

V1N =10.7MHz 100dBµV 
Im =1kHz 8f=±22.5kHz 

V1N =10.7MHz 100dB µV 
Im =1kHz 81=±22.5kHz 

-3dBIJ ~ ·:; 7 1 / ?m\\Jt 

J:~a Vo( FM i '::~-t vr -3dB t 
1J:9t~'.il!:S:: 

V1N =130mVrms 
Im =1kHz (L+R=90%, P=10%) 

V1N =130mVrms. MAIN 

V1N =130mVrms• MONO 

4.7µF 

-
-

-

-

Vee 

r: ?:t-1"77--tr::i11i.. 
(2153-409-090-7..~ ~) 

*1 ~~Bi:lllilftl'it 

*2 7.T!:J-J~::J/7'/-lt 

BA1402F 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



e JiC;JD~J/ Application Example (FM .A 7- v ;if"§'!mflt> 

FM70/l-I/I-

l*1 ~~J:J<HlHsUJL 
*2 :A7-CJ-Jv:::i:.--7/-if 
53': : 3pin lj: OPEN xl;l: GND 1: ~ /::: l, <:: < t::. ~ L 'o 

• tlUit~'liitb*.l/Electrical Characteristic Curves 

~ 
0 
:i: 

I- t- -1 --+-- +---+---;-+--+-. -·--

t- --··r··-t--t---r-;;--t---r--t--r-r--i 
~ z 

Vo s+N 

gj f---+-+--Jy-/--+--cTf±Dc-M-cO-"-N0:--+--1-··+--· -JO 1iJ 

ti; l---+-+-_,.J.,+--lLl'---,\-T~H,=Dcc"c-'-'"+--t--t-----1 -20 ~ 
~ lL jlLTHD sue §; 
~ 2.011---+--V--t---Jt---W----+--+--r----i-- -30 ~ 

}_ ,~;\ "' ~ r~ -~ 
~ 1.0r-1--+-+---t--llli-T-' \l<.;~X\-"t-1 -t--t--r--- -50 ~ 
g ~~ -so§ 

o'---+-+---1_...L_L___L_~~-~--=-' -10 
10 20 30 40 50 60 70 80 90 100 

INPUT VOLTAGE, V1N (dBµV) 

Fig.3 TOTAL .Atl:!:t:J~;J·~ 

11•=10. ?MHz 

30% MOD R-L 
r----r--\ri- Im= 1 kHz - .p _,.- 50 

~ ~z z 2.ot---t---~ L-R 40 ~ 
~ /! Sept-1~--1---~·· I l 
g r--~ ----1---1----+---+---- 30 z 
,, Q 

~ ~ 
~ 1 Ol----+--+-+---+-----+---t----!20 ~ 
a: (/) 
~ MAIN ..J 

..J TjHD .L. MONO- 10 ~ 
~ ' ~SUB ~ 

1.0 2.0 3.0 4.0 5.0 
SUPPLY VOLTAGE:Vce(V) 

BA1402F 

BA1402F 

Reh 

30 

'--------T-----tl 5kOrJ I pF ~--,~,O,,,Op\,-F-l~O-OOl~:F 
I lOOOpF 

Fig.2 

100-~-..,.-----,---,---~-..,.-----,--,-----, 

90 l---+--+--+-1---+---I Vee l3V J~ 
~ SOr--+~ f1N=10.7MHz 
~ 30% MOD -t----1 

~ 70t-- ··-+--- lm=lkHzr---+--· 

~ 60 -t 
if 50 R -L ---j---j 

"' ~ 40 /"" --1 --jt---t----1 
~ 30 i---+--t--1--vt-_j,_-n-V-+--T L -R-+--

6 201--+-+---+""7--l<t--+--+----r:-i~,--t---j 
101--+-+--+-+--+-+--t-J+----t---I 

OL....~-~-~~-~~-~-~~~ 

0 10 20 30 40 50 60 70 80 90 100 
INPUT VOLTAGE,V1N (dBµV) 

Fig.4 TOTAL i:zl~v- ~ 3;.... 
-.A:t:J v-"lv~Mi 
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BA 1440/BA 1441 

BA1440 
BA1441 

FM/AM-IF~ .A 7A+FM .A7 v/J'"~ J[l-77°(...- ?if 
FM/ AM-IF System+FM Stereo Multiplexer 

BA1440/BA1441 tt, FM :±J:fJO) S * ~;lttiii§-"<~(;:iJ 

.Q J:? (:~nt ~ nt.:: AM/FM AT v :;f IF~ AT L.ffl IC 

l' 9 o FM flB t;J:~~lM IF 7" / :1@rn~, 1!\Hr.J~lM 7 :t - I'' 

7=J- -v~5J!l@litr.:&tfA T v :;f MPX @lltrJ: IHfiJPX ~ n -n' 
*90 
AMflB(;J:ffiiflB~fi@litr, 1i'::fJ(,J~"7/AlM~""'-tt@li~, IF 

7" / :1@litr, ~)J!l@litr.:&tf AGC @litrJ: IJ ~filPX ~ n T ~' * 
"to 

BA1440/BA1441 are IC for the AM I FM stereo IF sys
tem, designed so that S characteristics of the FM out
put are reversed. 

• !M1:lii: 
1) AM =J- .::i. -7, FM IF, ~)Ht, MPX ~ 1 =J- ·y :1NfilPX 

[.,"f~\.Qo 

2) AM IFTt.ftJ<1w.~~11:;L,T~'.Qo 

3) FM ~)J!lO)~~IUH 1!7 ~ ·y 771A7 1) ~ ;?--1! (: 

J: 1J1w.~~11:; vn' .Q o 

4) AM O)~~Jj~_t(f.Qf.::d.>O)iitP:il:::J-:fJ ·y 1-@li~~i*J 

jlG[.,"f~l.Qo 

5) fj!ffl ~ n .Q AFC @~~(;:Jit t;; T, FM ~)If :±l :1:J 0) S * 

f;}tt~ iEJ.2'.!0) 2 ~Uji.J> €>l~HRi'ilrmo BA1440 t;J:J.2'.! s * 
(_tfjiJ/\.TD:$f1/) (;:, BA1441 (;J:iES* C"ffiiJ"T 

D 51· 1 /) (:Mlito 

6) AM Pi\'(;!: MPX 0) VCO ~~.LI:. L,, ::f~!Wil~H ll1J.!.I:. L, l" 

7) /~·yJ;--:Jt;J:, DIP18pin (.'Jt,IJ, i!·y !-0)1J1ru'fl:;(;: 

~flJo 

•Features 

1) AM tuner, FM IF, detector and MPX are integrated 
in 1 chip. 

2) Non-adjusting device without AM IFT 
3) Non adjusting phase shifter of FM detection is real

ized using a ceramic discriminator. 
4) A sound low-cut circuit is built in for increasing the 

fidelity of AM. 
5) Normal or reverse S characteristics in FM detection 

output are selectable according to AFC circuit in 
use. 

• ~ff~-t~~/Dimensions (Unit : mm) 

22.9±0.3 

181716151413121110 

~:::::3:]J~ 
1 2 3 4 5 6 7 8 9 

~1~it~~ ~' ~;Ovvvvvvv~u ~ 
~ _J I 2.54±0.3 I I I 
M I 20.32±0.3 ~ 

BA1440 and BA1441 provide reverse S (upper het
rodyne) and normal S (lower hetrodyne), respec
tively. 

6) VCO of MPX is stopped in AM, to prevent unneces
sary radiation. 

7) With a package of DIP1 Spin your set is made 

smaller. 

•m~ 
7 :; * :fJ i? ';/ " 

• Application 

Radio cassette recorders. 
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• "ilJ ·:; 7~/Block Diagram 

AM OSC AM IN RF GND AM IF IN AGC PLL FIL 

FM IF IN Yeo FM QUAD MPX IN LOUT: 

• ~Mli~~*3/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11i;)Jjf.1li;EE Vee Z.5 v 

~if~m*' pd 550* mV 

tilf'Fi.!i!Jfl'B!i!I To pr - 25-+ 75 ·c 

fJU~i.!i!JffBllII Tstg -55-+125 ·c 

• :tlt~tifF*f-t./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 6 7 v 

naNm 

BA1440/BA1441 

vco AF GND 

LED FIL LED 
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• DC fl~r..J~tt/DC Electrical Characteristics (Ta=25°C, Vcc=6V) 

t~ iJ 1ili 
Parameter Symbol Unit 

FM AM 

1 I::"/ V1 6 6 v 
21::'/ V2 6 6 v 
31:::"/ V3 4.4 4.8 v 
41:::"/ V4 1.2 1.2 v 
51:::"/ VS 2.1 2.1 v 
61:::"/ V6 2.0 2.0 v 
71::'/ V7 2.0 2.0 v 
81::'/ VB 2.1 0.6 v 
91:::"/ V9 5.9 0 v 
10 !::'/ V10 0 0 v 
11 I::'/ V11 0.7 0 v 
12 l:::"/ V12 2.1 2.1 v 
13 l:::"/ V13 0 0.7 v 
14 l::'/ V14 6 6 v 
15 I::"/ V15 0 0 v 
16 l:::"/ V16 0 1.1 v 
17 I::"/ V17 5.3 6 v 
18 I::"/ V18 5.3 6 v 

• AC fl~r..J~tt/ AC Electrical Characteristics (Ta=25°C, Vcc=6V) 

(
FM : f1N=10.7MHz, V1N=100dB µV, M=±22.5kHz, fm=1kHz) 

AM: f1N=1000kHz, V1N=74dB µV, Mod=30%, fm=1kHz 

Parameter Symbol Min. Typ. Max. Unit 

1!1\1~~~!iilllMUE IQ 5.0 11.0 25.0 mA 

~illil±l:h Vo 74 105 147 mVrms 

F :ffi:$ THO - 0.3 1.5 % 

1~~X;t~~J:I: S/N 64 71 - dB 

M IJ ~ ·:; T 1 / ~t're!\JJ LIM 45 49 53 dBµV 

7- -v /;Jo.Jldzltv-:..- 3 / Sep 21 33 - dB 

H-f D ·:; I- ON re!\JJ VoN 1.1 2.5 4.0 kHzdev 

1!1\1~~~i¥!iill!Ml!:i* IQ 5.0 12.0 25.0 mA 

~i8ll±l:h Vo 63 90 126 mVrms 

A :ffi:$1 THD1 - 1.2 3.6 % 

:ffi:$2 THD2 - 2.0 - % 

M 1~~X;t~~J:I: S/N 39 44 - dB 

n*f:l!ilf MS - 8 - dBµV 

~lflre!\IJ as 23 27 32 dBµV 

174 RD Nm 

BA 1440/BA 1441 

Conditions 

Vo= - 3dB 

Mod=80% 

Vo= 10mVrms 

S/N = 20dB 



e)ll1J~181ii/Test Circuit 

o.022µFJ 

AM IN 

2 

10.01µF 

FM IN 

Fig. 1 

naNrn 

BA1440/BA1441 

FREQUENCY 

COUNTOR 

AUDIO 

ANALYZER 
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• lbff~~ 
(1) FM IF J7 / :1 

FM IF J7 / :1C;J:~lblm•J7 / :t--cm!OC tt tt Tl.' ;J; 9 o ~ 

y / :11;1: :::J /'7'/-ttt;::J: IJ, DC 7J "J I- tt tt Tl. '{d;:t/.>, 

tiE*O)J:? f.t 1\ 11~.A :::J /·'J-'/-tt (;t;if'~C: f.t-:> Tl.' ;J; 9 o 

~<7)·<7)~-~~~dB~ij;J;9o.Ah1/~-§/.A~ 

330 Q l'-1:?7 ~ ·:;? 71 Jv$1 C:~~l'~ :t9 o 

Fig. 2 

(2) FM~)Jt@m 

FM.~5.itliil~lrn? * - i-·77 -v~1.it:n~--cmioc tt tt n' * 
9o 

10.?MHz O)~i'~~C;J:~filiJ!l1ti ~.Q f;:t/.>-lz 7 ~ ·:;? 71 

.A? 'J ~ :?- - $1 f ~Jf.l L, T 13H~ f -( G t., n' ;J; 9 o 

(3) AM RF J7 / :t!iilm 

AMRFJ7/:1~SW~:tl'f.~T7J.A~-~-~~J: 

.Q ~lb7' / :t'N~IOC tt tt T 1,' ;J; 9 o RF .Ah Ci ANT :::J 1 
Jvf)i l.,T Vee J: IJ 1\1 J7 .AJ.f~Q;hl) :t9o i:f:l~W:IJ' G 

~§l~WC: :IJ> Ct T RF J7 / :tc: AGC f :IJ'lt n \ * 9 0 ~ 0) 

-<7)~-~~1~Bl', .Ah1/~-§/.A~~3~Q 

l'9o 

Fig. 3 

(4) AM ~ ::\'- -tt!iil~~ 

AM~ ::\'--ttliilmcHt:i1i,1\7 ::.-.A~~ ::\'--tt--cmioctt tt n' 
:t9o ~::\'--tti:±lh1/~"-:$i'/.A~~l.,Tl.'.Qf;:t/.>, 

IFT tf~,~!J < -tz 7 ~ ·:;? 71 Jv:$l C:~~l' ~ ;J; 9 o 

BA 1440/BA 1441 

Fig. 4 

(5) AM Cl - 7JJv :;f :,, [.,- - $1 @m 

AM ~~~,;!:~llJ:IJ• G IJ.QiE~iiJv-:1:1.J> Gm.IOC tt tt n \ 
:t9o SW~;J;-z'O)~~f-Jitl.,T ALC f:IJ•ttll.'*9o 

--~---Vee 

Fig. 5 

(6) AM IF 7'/:1 

AM IFJ7/:f(;j:~11J=•J7/7'l'm.IOCttttTl.'*9o ~ 

J7 / :1 C;J: :::J / 7' / -If c: J: I) DC 7J ·:; I- tt tt T I.' :{d;: t/), 

tif*O)J:? lj:l\1 H.A:::J /j'/-!f(;J:;ij'~(:IJ-:>Tl.':t9 o 

1 $~El c: C;t AGC f :IJ>Lt TI.' ;J; 9 o ~ <7)•<7)fiH!!JCH1 

42dB l' 9 o .Ah 1 / ~ - §/.A Ci 3k Q z.· 9 o 

Fig. 6 

(7) AM ~)Jt[ij]~ 

AM ~)Jt[ij]~ (;J:~1J,~)MC: J: IJ IC 1*1$l''2J.MH~~)Jt L, T 

1,' :{d;: tt.>, '7Htct$,\H: ;;i;;~c: t., n' * 9 o 

(8) ~)it:±: hliil~ 

~)Jt:±l h!iil~~(;J: FM/ AM f 1 Yi/if-I: l., TI~ ·:; $17 ::t Cl 

7'l':±lh l., Tl.' ;J; 9 o :±th DC(;:!: ~1.2V l''9 o 

Fig. 7 
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(9) MPX .A.t.J1 / t:"-;i'/ .A-t;JJmi@~ 

FM/AM-t;JJmiPi¥1: MPX 0)-( /t:"-;f/.A fWmi -n, 

*9.M~t:l:lt.JtM~©.A.t.Jf~~(~~7~/~~/ 

7/~f~ffll,,T, AM®••fL~.Qk~©-~C-~ 

·:; t- H'T~'*9. 
(10) MPX@i!i 

MPXl;J: PLLCJ::.Q.A7v:::t~~ffi-::>n'*9· PLL 7 

11t-91;1: 1 ~-=t-ru!1:9.Q~ct:"/~f~t.J1''~< vn' 
*9· 

•~Httt$8li©ml1Jl tff.IJIL©i!ll 
(1) FM IF.A.t.J~-f- (1 pin) 

FM IF A t.J l;J: 330 Q *©t 7 ~ ·:; 7 7 1Jv9 :lfii1U~T ~ 

* 9. 1 pin t t 7 ~ ·:; 7 7 1 Jt-9IH'Hne~Ti!!ic;.m1,,, 

n:::t·t!H;J: 2pin Vee 1ll1H:ii vr < ff.~~'· 

Fig. 9 

(2) FM 7 ~ - 1"77-\'Sfl'l~ (3pin) 

Sffi~Ut7~~771-A7~~*-9f.ffli.,*9.n:: 

:tl!ll;J: 10pin GND 1lllJ-"lfr-:J < J:? 1:i!!ic;.l I,, T <ff.~~'• 

Fig. 10 

Vee= 6V, f1N = 10.?MHz, ti.I=± 75kHz, fm = 1 kHz 

c • "' u ~ ~illitll:l:J~II(mVrmsl lrtto (%) 00 '%< 

eoA10. 7MG19-2 HEB'Wf'l'i'li 300 1 

KBD-10. 7MA1 Ji;;-1!7 350 1.2 

FCD107MA 000 CL TDK 285 1 

FCD107MB 000 CL TDK 365 3 

TIW.ll,Jl~ff!l T: 7-t°/71H~C'if.i.Q;:tt;i;P~«t'.Oo 

F: /)J~? . 
c__, ' " 

13: 10.?MHz ± 60kHz 

15: 10.?MHz ± 90kHz 

17: 10.?MHz ± 120kHz 

BA 1440/BA 1441 

Fig. 8 

t7~~771-A7~~*-9©ffm~J:~FMM~t:l:I 

t.J~I± f1ti .Q;: t :IJ~·-z; ~ * 9 0 

(3) AM •~71 Jt-9 (4, 5pin) 

4-5pin r,.i ""(' AM Pi¥·~ 7 1Jv9 :IJ~·mP! T ~ * 9. AM Pi¥ 

5pin ©.A. t.J 1 / t:0
- ;f /.A :1Jf*1 2k Q (FM Pi¥ IH-:.J 100k 

Q) t~.Qf.::~. C1 t R21:J:IJJ\-(l~.A71Jv5!:1Jfm 

P.ltT~*9• 
C1 f 1j\ ~ < I,, 9 i¥ .Qt FM Pi¥1ft~T©t l~v- ~ 3 / :IJ~-

ll!Ht I,,* 9 o * f.:: R1 f:tlfi.A. 9 .QC: t l:J: IJ AM ©MiBi:t:l:I 

t.J~J±©~~:IJ"T~*9• C1 f1t~f.::t~©1i'tttf Fig. 

121:~ L,*9 0 
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Fig. 11 
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L1 I= + 75kHzdev 

c. 
cJl 50 

i z 
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Fig. 12 

(4) MPX t:l:lt.J LPF (6, ?pin) 

MODULATION FREQUENCY 

: Im (Hz) 
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Fig. 13 

(5) PLL LED 71 Jl-9 

ttt~'fiHI: o.47 µ F -c9 o 'J'~ < 9.Q c1t.£:t;!tl~DUH::J:: 11 

LED fJ'°~,~:tJ9 .Q iiJljg•lifJ'° ii!> IJ, *. ~ < 9 .QC .A 7 v ~ 
-.:c ./ 71i.-W:fl;t 1:::~r.M"tJ' tJ• 11*9 0 * tc., Z.O)Yl/if-f 

1.4V J..TFI::: 9 .Q c ~UH./ 7 Jj, c fJ: I) vco t-1911:. G * 

9o 

Fig. 14 

(6) .A 7v~1 / :J?--9 .&tf FM/AM W:fl;t (9pin) 

9pin f High°ilEEt:::9.QZ.cl:::J::IJ FM 1;::1J:IJ;l;9o 9pin 

°ill± fJ" 3.5 - 7V 1;:: fJ: .Q J:: ? 1;:: + B f ~:JE:~~:JE: ~ ( < t!. ~ 

R1 Ii 1) - 'J 'il5MPAlJUlfflO)t!HJi.l'' tlt~fl Ii 470 Q l'9 0 

R2 Ii LED 1:::5*9°il5filO)ffilj~~mtftml'9 0 20mA J..:lT!::: fJ: 
.Q J::? ~~:lE: ~ ( < tc.• ~ \, \0 

Fig. 15 

(7) VCO Pi¥'.i'E:~ ( 11 pin) 

;ij.f;tlttftmli1J-;j{/fft:j:Ji., ::J /7/-ft Ii.A 7 D-Jl-::J / 

7 /-ft (- 150ppm/°C) .X IH;' IJ :tor: v / ::J >r' /-It 
(- 300ppm/°C) f{ieffl G ( < f!. ~ \, 'o 

7~-7/~~~f~~9.Q~UV-.A*D?fJ:[Ati1 

/ 1:::0 -/j.'/ .A0)~1,,1\ ·:; 7 J7 f1r G ( 76kHz l:::~r,J~ ~ Z 

<f!_~\,\o 

Fig. 16 

(8) PLL 71 Jl-9 (12pin) 

BA 1440/BA 1441 

Jlt~flli Fig. 17 O)J::? 1;::7 771Jl-9c7?' 1) - 1"71 

Jl-9l'ff4PX~*9o 7?71Jl-90)3:JH1J,~<9.Qc:\=

~:t7~v/:)U~<fJ:~;l;9~ Anm~O)~Wf?~ 

\'!'9<fJ:IJ*9o ;l;fc.7? 1J-1"71Jl-9ffJ:<9c, ~ 

:t;lt-CO) THO O)il!> Ii ttfJ'°*. ~ < fJ: I);!; 9 o 

o.047µF 12kn Y0.047µF 

Fig. 17 

(9) AGC71Jl-9 (13pin) 

::J /-7''/ij-0)3:11f1j\~ < 9.Q cft.£:t;!tl'O) THD m!Hl:; ~ 

;1;9o *.~< GTtTHDO)C1l:~li1J,~1,'fc.b1.>10µFftit 

~~;1;9o 

AGO 

Fig. 18 

(10) IF 71 Jl-9 (14, 16pin) 

~ :\=--lt:±lnl::: IFT fJ'°fJ:1,'fc.61>, t7 ~ ·:; 'J 71 Jl-90).A 

7'~7.AMttfffO);l;;l;ICc~ZO)Mttl'mtti9o t 
0) tc. b1.>t 7 ~ ·:; 'J 7 1 Jl-9 Ii, .A :t 1) 7 .A~;!fttO).ti!§ffJ: t 

0) f {ie ffl G ( < t!. ~ 1, 'o H EEi ~ 1'FPJi 0) SFZ-455JL, 

SFZ-455HL ftit~ ~;1;9o ;!; fc.t7 ~ ·:; 'J 71 Jl-)IO)f~ 

±-!!!Ii Vcc111J0)1JfJ~"Y 1 - "~;!fttfJ~'.IiHrl: fJ: I)* 9 0 

Fig. 19 
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(11) AM 7'/7-J-A.t.J (17pin) 

17pin~EEt;J:, Vee (2pin) cfl'i.1~1.il:l'-9-~Z<t.::~1,'o 

**FM~~~AMY~&~~~~AM7'/7-J-~~

~ t;rJ ~ J: .:)!;:: I_, l < f.:: ~ \, 'o 
AM 

RF 

Fig. 20 

(12) AM f.ijflll~~ilo (18pin) 

~~ilo~ifil~tt~ ..ttf ~ tc.tJJ, ~~::::i 11i- c 1apin ~r .. i 
t:t!.Uil: 1 oo o fill~ ~A. !_, -r < t.:: ~ 1, 'o 

Fig. 21 

(13) TV 1ii:fl5:$-~mmm IC 

BA 1407 AL c ~t~tii\:nJ! 

Fig. 22 
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• 'C~fr.J~tidbjj/Electrical Characteristic Curves 
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BA1407AL 

BA1407AL IE'1'.I TV ii~~mm:~m IC 
TV Multiplex Demodulator IC 

BA1407AL ,;J:, TVitfli~m:~Ull4fflt:~~~ ttt.: 1)- F7 

;;t - ~ / ?' ZIP18pin O)'f ./ ~ "J? IC 1'9 o 

SUB f~~O) FM ~~ ';J: PLL ~)J1i:1J~ ~ i*ffl ~ T .to f J , :J 

1' Jv~0)9HtLt$£1f~'~ < ~fl1Pf~:~('ifii;J./ 1' ;q;¥tt': 

11ttT~':l:9o :l:f.:, VCO H~.t!:~i:t.Q MuteYiffiT-~ifm 

*. T~'7a>f.:11JL: FM+TV (1ch-3ch) 0)'71' ~·1\/ Ft' 

FM AT v~~f~Pif,;:~~9.Q i::·- "Hn.t!:t' ~ :1:9 0 

ibi'F~i.Jiil~EErB001f$ <, 1MV~ ·:; 'r- './'O) t.: i1J 7 ::;~ -JJ 

-tz ·:; I- ffl t ~ T~il1'9 o 

The BA1407L is a lead forming ZIP 18pin monolithic IC 
developed for TV multiplex demodulator. 

-~~ 
1) 'E- ~·.A 1' ·:; 'f-O)i;l]:l~U 1' MAIN, SUB, STEREO J.,Z 

7.J MAIN/SU BO) 4 'E- FtJ.iiHRt' ~ .Q o 

2) PLL #i)J1i:1J~~:t*m ~ n \.Q f.:11J, 9HtLt$£tfy~ 

< ~fl1f~~t'ifDV 1' .A"~i¥ttL:1ttt TC'7alo 

3) VCO ~ f~.t!: V-nUIJ9'iJ ';:: MAIN f~~ ~ t±l 1J ~-!!: .Q 

Mute YiliT- H11! *. T ~' .Q (FM+TV 0) '71' Fl\/ FL: 

~:flj 1' 3'i .Q ) 0 

4) i'il'fli~:~IHl~~m LED F71' /\~pl;jjl ~ n '7alo 

5) i'il'F'~m:t MONO ';J:§jht'J:fl.t 1'3'>.Qo 

6) ibf'F~i.liil~EElff001f$~' (Vcc=4-11V) 0 

7) BA4237L (FM/AM IF) J.,?7.J BA1332L (FM MPX) 

CJ: ( )1~9 7alo 

•m~ 
7 ::/~:hi!·:; l-~0)001;\;J TV i'il'F>~m:~~m~ 

• M-ff~-;f'~~/Dimensions (Unit : mm) 

135 7911131517 

~ 
2 4 6 8 10 12 14 16 18 

•Features 

2.8±0.1 

II 01.0 

JC~ 
lll~ ~ 

2.75±0.25 

1) 4 modes of MAIN, SUB, STEREO and MAIN/SUB 
can be selected by a mode switch .. 

2) As a PLL detection system is employed, it is small 
in number of external components, easy in adjust
ment, and superb in noise characteristics. 

3) Provided with a muting terminal that makes MAIN, 
signal put out forcibly by stopping VCO. (Effective 
for wide band of FM+TV.) 

4) Built-in with a LED driver for indications of the mul

tiplex. 
5) The multiplex and MONO are switched automati

cally. 
6) Wide range of working power supply voltage(Vcc= 

4-11V). 
7) Well matching with BA4237L (FM/AM IF) and 

BA1332L (FM MPX). 

• Applications 

TV multiplex demodulation circuits of Japan. 
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•~Mil::*::~*'&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ilil!ll:EE Vee 14 v 

~gtiii9c Pd 400* mW 

tbf'F~liiaU!I Topr -25-75 ·c 

1JUi~liiBU!I Tstg -55-125 ·c 
12pin FIJIJU~/.! V12 14 v 

• :llt'!!@l;IJfF~1H4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 6 11 v 

• ·:i [J ·y ? ~ 1' JNf 7 .L./Blok Diagram 

71"~/~f Jv-7° 
Rch.A-:IJ LchA:IJ t!l:tt 71 Jv7 'l'i~~;r-

184 

l!ilHlliliiiUllR 
~i&:l:!l:tJ 

HPF 
A:IJ 

AMP 7 1" ~ / 7· v '\". "- v - :$' ~i&'. GND 
l:!l:IJ ~:Ii 7 1 Jv7 71 Jv7 

RD Nm 

BA1407AL 

Lchl:!l:IJ 

~ "-- ~ Rchl:!l:IJ 



BA1407AL 

• C~fr.J~~/Electrical Characteristics (Ta=25'C, Vcc=&.OV; V1N=88mVrms: F1N=1kHz (MONO~); 

SUB fS~ 10kHzDEV : fm=1kHz) 

Parameter Symbol Min. Typ. 

l!!Jif8-l5-aif~ilii lo 3.0 6.5 

J...i::l:l:1Jf1H~ Gv -2 0 

~~~iJ!ilU£ THO - 0.5 

-tz;q,.,-:;3 / Sep 25 35 

'!J. ~lll'.iE v -"Jv V1N 8 12 

Mute on v-"Jv Vmu 0 -

Mode fflll ~ v A;'Jv Vmo 0 -
- t--

J...tJtftm R1N 20 40 

"" -\' IJ }' I) - 'J CL - -84 

=f--\' /'1".Jv1~·7 / :;z CB -3 0 

'JCJ:A 1--'J ST 36 55 

SUB~$ THDsus - 2.0 

STEREO~$ THDsT - 0.5 

i±ltJtftm RouT - 5.1 

LED I'' 71 -:;l'~iJii ILED - -

"'°-\'·;1/=f--\'v/V CR - ±11 

CJ·:1'Ji..-;.,:;· LR - ±14 

~:gJ...tJ v-"Jv V1Nmax - -

vco §jf~jJ!i:Jt fo 27 31.5 

• ill~:IE:lHlllC111/Test Circuit 

0 

L, : 5307-503(SUMIOA) 

-

Max. Unit Conditions 

12 mA -

2 dB V1N=88mVrms. MONO 

1.0 % MAIN (8-l5-

- dB STEREO, VR ~ift< 

18 mV SUB "'°-\' 1) y(f)(IJ. 

0.4 v -

0.4 v -

80 kQ -

- dB SUB"'°-\' 1) y(f)(IJ., OdB=lVrms 

3 dB -

- dB MAIN-SUB 

4.5 % SUB 

1.0 % STEREO (L+R)18-l5-

- kQ -

7 mA Vce;:i;1V 
-

- kHz SUB fo=31.5kHz 

- kHz SUB fo=31.5kHz 

130 mV STEREO (L+R) THD=3% 

38 kHz t1~v-'/3 ;.,~ift<~i\' 

v, 

560 0 DI 0 Dt I01µ 

/ s(, 1 s(, i + 

RD Nm 

BL-13 

71 Jv7 

THO 

THO 
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• llJfl:i!tlJI 
(1) •Jl5•mO)M!:*,;:-1'0).!j!lj,glJl:-::>~'T 

BA1407AL l;l:•mtt*O).A 7 t.-::tMl:*C: 2 7" OOaU~* c: 
l.!f!lj,glJT .Q f.: bf> 1: ~ .Q fli1Jfill1~~ f .!j!ljjjlJT .Q@BU: t? It T 

:(;)IJ :1:-t!A.O)C', ,;:-1'-f;JJ*;iU;t.:f.lll'l7.l*;tC:t.J:IJ :!:To 

(2) ·~Hilfffl~~an 

•1 (fli1Jfilli~ll*5m:±l:1J), 3 (HPF .A.:1J), 5 (HPF :±l:1J) 

pin 

ri.·:1 7 :17)';.//fli L.d.:•1151~~,:~:i:n H'.Qm~1~~ 

O)cp tJ• ~ i~11'.~5m.&'C!fli!JM!Fa~iii1Jll*i.II I ~MT.Qt.: bf> 1: 
I~/ l'H.A 7 {Jv9 tJf1t,~l:t.J: I) :i:T 0 

1~n:±l:1Jl~c~J:.Q~7~/r.Eil~~J:ij~mFa~~ 

•*5m 55.125kHz (3.5fH) .sX~liJU~~-tttdll: OP 

AMP I: J: .QI\ 1l'f.A71' Jv 9 @!!&I tM.i;X l.,, LC I: J: .Q 

~ 7 ·:; /@ll&C: l" 16-55kHz 0)1~/ l'H.A 71' Jl.-11 ltM 

i;XL,:i:To 
R, 

~c 
1000pF 

(3.51H ~ 7 ':J :1) 

Vru 

Fig. 2 

HPFO)::fJ·:; ~;t7p.i.l)JI:lfol;I:, ~:17-\1/;;/UvO);m;:lutO) 

16-47kHz H~.Q t.:bf>I: 18-20kHz 1:~:.IET .Q J:? l:T 

ti.Ii J: < C O)~-C: l., T l;t 1500-1800pFfill C: t.i: I):!: 

To 

c O)fj I ~:IE l.,fdl, R, O)~:i:E I IT? 1: ~ f.: I)' RE= 

3.9k O 11~· IC l:i;l;]Jil L, T ~' :!: TO)C', f O)fj0)1~7 ·y ::\'I 

~;t :l:T C: R1 l;t 4.7-5.6kO~i!Jflfft~ [,:!:To 

•4pin 

Reh .&'Cf Leh O).A,:1J·yJ1Ffl" MPX OUT J: IJ I/ 7 :P ~.A 

~ht.::!: :1:0)1~~1.A.:1J I.,:!: To •1151~~1:fli1Jfill1~~iii~ll · 

*iii 55.1 (3fH) tJf .A..Q c:' flar.1~5m$.ltl" t::- H~~tJf~ 
~ [., :!: TO)C' .A.:1J I::'/ 1:1~1H.A:::i/7/~ lf;tltT£!i~ 

.6X ~I )Ji~~ -tt :!: To .A. :1J@l!& l;t Fig. 30) J: ? 1: t.l:? Ts 

I) , .A. :1J 1 / 1::0 
- :Sf/ .A l;t 40k 0 C t.i: ? T ~' :!: 9 o 

Fig. 3 

V,.. (2.1V) 

BA1407AL 

•6pin 

~ii!ililH· l", ~iii~~ <1.)'~:i:Ef t.& 'C1 •J ·:; / ;i.. .sX ~O)~~O) 

kbf>0)71'~9::J/7/~ff;j'~.Qo 

•7, Spin 

Voo0)111!/~ma.&'C1111!/~~•tt-t~.Q~T 

l", fveo=31.5kHz 1:~:.IE [.,:!:To ::J / 7/~ l;t:il.Jl1¥fl 

91 /O).A7Cl-JvXl;i;Jt'IJ /O 71' Jv.L.::J ;.,-7;.,-~f.j:~ 

l~ffl l.,Tl'~~'o 

•9pin 

t.-=¥ .1 t.--9Yilffl" IC i;i;JjlO)~:iE:ft~~71' Jv9 ::J /7 

/~ltl~ l.,:l:To ~-!;t 1-10µ F Ifft~ [,:!:To 

•10pin 

Vco O)@l!§Jv-/71' Jv11~Tl", 1000-1500pF Ifft 

~l.,:l:To 

•11pin (LED71' Jv11~T) 

•115•m~:if-ffl0) PLL !i!i.UVl~iJI71' Jv9 l" 33-47 µFI 

tit~ l.,:!:To 

•12pin 

•115•m~:if-~Dltl~T.Q~Tl", ;t-//::Jt.-?11 

91/l" IL=7mA l" VcE(sat)~1.0V Ct.i:?T~':l:To 

•13pin (GNDYi/ff) 

tl!-l!!~T l" To 

•14pin, 16pin (,;:- l'.A1 ·:;7) 

1~ 16~n0)~-0)~b*h-tt~J:ij, •115-~0)4,;:

l'l~mT.Q~ C:YC'8, R~, ~h:±l:1J~l'~O)J:?~ 

:±l:1J~ti.:l:To 

14pin 16pin Leh out (18pin) Reh out (17pin) 

L L MAIN MAIN 

L H SUB SUB 

H L L (STEREO) R (STEREO) 

H H MAIN SUB 

.A.:1J@~l;t, Fig. 4 O)J:? I: t.i:? Ts IJ, 0.4V J..~l'l" 

"L" C: .!j!IJ:i:E L, :!: To ;t - // l" "H" C: .!j!IJ:i:E L, :!: To 

Fig. 4 

• 15pin ( ! .1 - ~ ~iff) 

~O) ! .1- ~Yilffl GND 1: l., :l:T C:, Vco Y.A ~ ·:; / L, 

186 naHrn 



~~ifilJ-=E..17Jvc t;i: •J, &fl!i~fili!IElilH;!:.AJv-~U~c tJ:•J :t 

9.~:tJIEJM~Flg.50)~?~1J:-:iTsij, Q~0T~ 

"L" C:*lj')EL,;l.:9 0 ;;!""-//~ "H" c*1J'/EL,;l.:9. 

15pin 

Fig. 5 

•17 (Reh :±l:tJYffi:T-), 18 (Leh :±l:tJYffi:T-) 

38fl!im~fDij:±l[.,T, 7fI/77~.AIEJMf~[.,T 

&fl!im~IElM-"ttfri'C t., * 9. 

• fl!JH..t.Cl)i:Ut 
(1) 10pin (PLLJv-7"7fJv9) 1:-::>c'T 

•m*1J'/Ev-"'"Jv (LED·~) O)nl'/Elj: 31.5kHz O)iJ-:JA· 

""'J J70)Ji.O)~~~~O).: c ~. ~fill:*l:sc 'T~::k1.mi~ 

10kHz DEV (100%) O)~.g1:1;1: 0.7dB •Jlt:f1f!:T [.,, 

11·-::>~filil~i&'t.f~c'lic, •Jl1;1:1f!:Tt.,;l.:90)~, •Jlf 

_t(f.Q~.g1:1;1:, PLL O)Jv-7"71" Jv-$1~:lif1jq~ < 9 

n~•li~LWij;l.:9~ m~~-~0)•~..11x1J:c0) 

v-"JvtJf;k ~ c \ c LED tJ5"~,'i'ii.!KT9 .Q li}~gtt;lf::k ~ < fJ: I) 

* 9. f. (J) t::: ~. Jv- 7" 7 1Jv9 ~JH;i: 1000-1aoopF 

O)fBfHI f fft3l! [., * 9 0 

;l:t;::, :.-.A7.L.11tlJtJ•6(J)M/itc [.,Tl;!:, ~•ai¥1: IF AMP 

O)if1:.--t~9(~i-t-l 1J:c0)/J$t~~i:in;1.:9. 

;(A'.I::,, AT A 1:s (H> ij" 7':\'· 1' IJ J7 v-"Jv0)8'/E(J) §~ f 

~[.,;1.:9. 

&fl!l"•m:.-.A-TL.~s~.QiJ-~~""~rv~v(J)B'/E 

(a) IF (BA4237L) :±l:tJ v-"Jv 

71::'.I 1:,, 3 / 22.5kHz ~ 70-130Vrms C fJ: I) ;1.:9 o 

-rvl::'.&fl!l"•mfill:*(J)2~oonfill:*~0)~1:.--~""~r 

1:M9 .Q 7-' i::· I 1 :,, 3 /I;!: 15kHz ~9 tJ• ".>, f. O)ai¥0):±l 

:tJ v-"Jvl;I: 46-86mVrms C fJ: I);!.: 9 o 

(b) MPX (BA1332L) (J):±l:tJflH~ 

:±l :tJ 1 / I::" - ~;f /.A Zour= 3.3k Q 0) :±l :tJ v-" Jv I;!: MIN 

(-6dB) 

:±l :tJ 1/1:::0 
- ~/.A Zour=4.7k Q (J) :±l :tJ v l'\'Jv-1;1: MIN 

(-3dB) 

~ -:i T 2~00~~1.ii*ai¥(J)iJ-7'~1' 1) J70) MPX tJ•".>(J):±l:tJ 

v-"Jvl;I: 

Zour=3.3kO(J)ai¥ 24mVrms 

Zour=4.7kOO)ai¥ 32mVrms 

BA1407AL 

(c) TVMPX (BA1407AL) 

•m*1J'/E vl'\'Jv (Max) =18mVrms (~~filil) l:~filijf tJ• 

(t.Q c 
VoN = 18mVrms-+ 20mVrms (10kHz DEV, fm = 

10kHz) C fJ: I) ;1:90)~ 

Zour=3.3kQ(J)ai¥ VoN=20mVrms tlT 

Zour=4.7kO(J)ai¥ VoN=28mVrms l.-1T 

J.:JL(J)~? 1:iJ-:J':t"" 1J rv-"JvO)~~'!EtJ"~~ ;1.:9. 

(2) 11pin (PLL~)&'71" Jv-$1) 1:-::>c'T 

~)&' 7 1 Jv 9 O)~:i; I;!:, 1]' c Lt :It I;!'. LED #.l!KJai¥0)-;., 3 "J 

?&w•<. *~~n~~D(J)#.lh~~w~~.Q~?~ 
f;J:IJ;t9 0 ~:lie [.,Tl;!: 33-47µ F ffft3i![.,;l.:9 • 

(3) 3fill:*'':.-- F~f~ai¥0)8fl!l"•m~filillElMcO)~f~ 

(a) '71 Ff\/ I'' FM (76-108MHz) TV fill:*O) 

(1eh-3eh) f mi< ~I: I;!:, FM .A 7 v ;;!"" MPX 0) VCO 

tJ5'ffJJc'f;::;l.:;l.:~9c, TV MPXO)VCO cO)r .. i~t::·- Hl 
~fit!:.": L,;1.:90)~ FM MPX(J) VCO H~!l:.cit, "E/ 

7M~~:±l:tJc t.,;1.:9. 

(b) FM MPX O)~~ifil]"E/ 7Jv.A1 ·:d:.1:-::>c'T FM 

.A-Tv;;!""-1 :.--::;Jr-90)~J±tf1Jffl t.,T, &fl!l"•m~fili!IEl 

MO) VCO f .A I- ·:; 7"9 .Q /5$0)~.g FM MPX O)~HIH 

..17Jv.A1 r7- t ON 9 .Q c&fl!l"•m1ii*i~1~ t.,T t, 

&ta•mO) LED jf,'i°ii.!KT [.,IJ:c'JJU;i;;c f;i:.Q;:: c tJ>'NJ I) ;1.:9 

d>~. ~UH/ 7Jvl;!:8fl!i$m~filil@]Jl~C1) L, Reh :±l:tJf 

ttfri'C t.,-=E ..1 7 Jv"E- Fl:: 9 .Q/J$tJ5·-11=flli.!l!IJ:/J$ c~ ~ 

* 9 0 J.:.lLO)MJ;fic~~t:::-mt Fig. 7 7.iHf I---$! Jv/it 

mm~1:~t.,;1.:9. 

(4) IEliHhf'F 

(a) MWJ\/F(J)~.g FMMPXO)~HIJ"E/7JvYffi: 

-Tl:/\ 1 v-"Jv Un~ T vco O)~~ f A I- ·:; 7" cit T' 

i::·- F~n~1:MJitt.,n,;1.:9. 

(b) FM /\ / FO)~.g FM .A 7 v ;;j-fill:* f ~1~ [., t::: 
~.g, BA1407AL (J) VCO H~!I:. cit .Q ~? 1: MUTE Yffii 

T-fD-~9.Q.8fl!i$m1i5l:*i~ML,~~.g~, FM 

MPX 0) VCO H~!l:.cit;l.:9 o 

(c) TV 1\ / l''(J)~.g FM MPX O)~~ifilJ"E ./ 7 JvYffi:-T 

1:1\1 vl'\"Jvthn~ T, vco O)~~t .At-·:; /citTt::· 

- i-·Y;lj~1:M/it t., n' * 9. 

IJ:s, 3'/E:1t(J)~'/El;I:, FMMPXICO)~~iliH..17JvYffi:T

O) .Av·:;~ 3 Jv l''~J±~tf7 //I:: .A 7 1) :,, .A fJ: C (J)1j§ f 

~jj: t., T ~'IE t., T < t2-· cc'• 
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BA1407Al 
MUTEt/Af7 
HIGH-VCO ON 
LOW-VCO STOP 

Vee 6.0V 

L, : 5307-503(SUMIDA) 
*c,, 7.7-D-Jv:i :--7:--"t 

;J'IJ7°D71'JvL:J/7/'if 

Fig. 7 

Fig. 8 

naNm 

BA1407AL 
LEDt:Af7 

*tl-'.lE!ttlJ:FM MPXL: 

~io BA1332 !l'!llH\1 

FMMPX 

lUU'E / 7 Jvt/Af7 
,,1''E/7Jv 
D-7.-Tv;t 

SW, SW, 

BA1407AL 



r,;;:==~m~;:::::::id:l:r=::::;-i ~ ~ (f) 

~J 

Fig. 9 

0 ~EB 0-

~oio 
0 

.-a-. 0 
0 o._~ 

a::-::. .....if=.. ~~ i ""'¢ }EB -"' . -r-- 0 

~ ~ ! 
a:..,. "-.-a-. " ---=;---- ~ 

"- o" 

J(f) ~ --j~,,_ 0 + 
"- 111 

0 d 

~ffi 
~ 0- -"' 0- o-J f;::e 
c5 + 

~1~1~ +t ,,,_ 6 g ~ 

_s@] -=1 T o):i '* 0 a: "1 ~o 0 " 0 a:'ffi 
..,. 

--;-lfo-0-0 ""- (/) o-::;-e 
o ~ o2 

Fig. 10 

• ~~8'9~;Jttdt!**/Electrical Characteristic Curves 

§l 5.01--+--+--+-+--+----+--t---l 

f-

z 
~ 4.0 

STEREO 
V,,=70mV 
BILINGUAL 
V 1N=53mV 
f=1kHz 

~ l--+-+--+--+--+---t----t----t---1~r---rl---l---i 

~ 31)~'.L~ ._, 
0 

1§ t-... ~ 
& 2.0 sJB 
<( 
I 

o.__......__,..._.....__.__.__,__.__..,..,__._..,.,,,__..___,..._ 
2.0 4.0 6.0 8.0 10 1.2 14 

5.0 

§l 4.0 
f-

z 
Q 
fa: 3.0 
g 
(/) 

0 

~ 2.0 
0 ::;; 
a: 
<( 

I 1.0 
_J 

~ 
g 

l 

l 
l 

0 
2.0 4.0 

EBJ 

0 

EBt5 

ffiJ 
w 
f-

EB~ 

6.0 

_J 
<( 

" ;j' 
<( 
en 
::;; 
I 
0 a: 

0 

0 

L+R 

J.. 

8.0 

BA1407AL 

V,,=88mV(MONO) 
f=1kHz 

J:J. (MAIN.MONO) 

7.. I 
10 12 14 

SUPPLY VOLTAGE:Vcc (V) SUPPLY VOLTAGE:V00 (V) 
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v,.=88mV(MONO) 
1--+--+---+--+--+-+--i f = 1 kHz 

901--+--+---+--+--+-+-+-.-----.--..--r-+ 

~ 80 
1j_B~MAIN 

"' __J 

~ a: 401--+---+--+--+--+-+~+-+----+--+--+-+ 
0 

201--+-+---+--+--+-+-l--+--+--+--+-l 

SUPPLY vol...TAGE:Vcc (V) 

V,,=88mV(MONO) 
1--+--+--+--+--+----1>-----t f = 1 kHz 

401--+--+---+--+--+----1e--t---.-----.--~--.--t 

> E 

> 301---+--+---+--+--+----1~-t---+--+---+--+--t 
__J 

~ 
w 
__J 201---+--+--+--+--+----1e--t----r--+---+--+--t 
z 
0 
0 

:'.! 10r--+-. 
~ 

< .s 
2 

Si 10 
w 
a: 
a: B s.o 
fz 
w 
0 6.0 
[fl 
5 
0 4.0 

SUPPLY VOLTAGE: V cc (V) 

lo 

J_ 
Vreg 

-
4.0 

> .s 
C> 

.J 
w 
(!) 

3.0 ~ 
0 
> 
a: 

2.0 2 
:s 
::i 

1.0 ~ 
a: 

2.0 
3 5 7 9 11 13 

0 
15 

SUPPL y VOLTAGE : Vee (V) 

190 RDNfn 

BA1407AL 

1--+--+--+--+---+--1--J V" = 88mV(MONO) 
f=lkHz 

501--+--+---+--+--+-+-t-.----,-..---.-+ 

m 401--+--+--+--+---+--l-+-+--+---+---+--I 
:::0 [/i- L~R 

&30~ 
z 
0 
i= 
~ 201--+--+---+--+--+-+-+-+--+--+--+-+ 
a: 
a'. 
w 
~ 101--+--+---+--+--+-+-+-+--+--+---+-+ 

SUPPLY VOLTAGE: V,, (V) 

N 601---t---+--+---+--+----1 
:c 
6 

V,.=60mV 
( L,R) o ·1 7 v / :/ 
(C,R)'i'--1'7° 

7--1' v/:/ 

z ~ 

~ 50t=~;1;~1--1~tr--~~~~i::t:t:j_~==i 
@ 4011--+rr-+-+-+-+---+--+--+-+-+-+-+-+--i 
::i 
0 (C,R) 

~ (L,R) 
~ 301--++-+--+--+-+-+--+---+--+--+-H---l 
::i 
a. 

~ 2011:tt::t=t:~=t:=t==!==t=~t4 

0 ....., 

0 

SUPPLY VOLTAGE: Vee (V) 

100 200 

Vcc=6.0V 
f=lkHz 

SUB 

INPUT VOLTAGE: V1N (mV) 

300 



co :s 

Vcc=6.0V 
V,,=BBmV(MONO) 

a. 50 
" R Cf) 

z +--I-
0 40 
i= z ~ <{ 
a: 
<{ 

~ 30 
!}.. 

Cf) 

0 
I 
f-

OJ 

~ 
20 

10 
10 100 lk 10k 

SIGNAL FREQUENCY: f (Hz) 

Vcc=6.0V 
t--+--+---+---+-t---+---<f=lkHz 

1--+--+---+--+-t---+-
.V'"=BBmV(MONO) 

1.01--+--+---+--+-t----+--+---+--l-+--t---l 

o.__-+---+---+--+-t---+---+--+---<~+--+-~ 
-25 0 +25 +50 + 75 

AMBIENT TEMPERATURE: Ta ("O) 

t---+---+--+----<-+--+----+--+---< V cc= 6.0V 
f=lkHz 

:;: 40>--+--+---+---+-t--+--+--+L~R-+-t-----1 
c1l • .L 

Z30 !AP' '~ ~ R__;L CS:-

~ ~ ~ 
~ 20f-_J_-+---<-+--+--+--+--t--+--+---+--+-~-i 
UJ 
(/) 

10>--+--+---+---+-t--+--+--+----<-+--+--i 

-25 0 +25 +50 +75 

AMBIENT TEMPERATURE Ta ( 0 0) 

ftDNIR 

~ 6.0 

0 
I 5.0 
f-

z 
Q 4.0 
Ii: 
~ 
~ 3.0 

0 z 
~ 2.0 
a: 
<{ 
I 
_J 1.0 
<{ 
f-

~ 
0 
10 

0 
I 
f-

z 
0 

~ 
0 3.0 
ti; 
Ci 
() 

z 2.0 
0 
::;: 
a: 
<( 
I 
_J 1.0 

~ r-
I-

0 
-25 

N' 6 
I 
-"' 

8 5 
..? 

>-

0 

0 

§@ 4 0 
w 
::i 
0 
w 
a: 3 
[J._ 

<!l z 
~ 2 
::i 
a: 

0 

0 

w 
w 
a: 
[J._ 

0 

0 

BA1407AL 

Vcc=6.0V 
V,,=BBmV(MONO) 

N L-R 

jq 
stfB 

R-
I 

L 
'L+R 

MAIN 
MONO 

100 lk 10k 

SIGNAL FREQUENCY: I (Hz) 

Vcc=6.0V 
.f=lkHz 
V,,=BBmV(MONO) 

lMT)(~0tf) _h R 
t--

ill 1--

.1J. _J I 
0 +25 +50 +75 

AMBIENT TEMPERATURE Ta ("O) 

Vcc=6.0V 

-25 0 +25 +50 +75 

AMBIENT TEMPERATURE: Ta ( 0 0) 
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70 
Vcc=6.0V 
v,.=60mV "N 

;g_ 60 
z 

LL" 

> 50 
(.) 
z 
w 
i5 40 
w 
a: 
LL 

~ 30 
Q. 

!: 

20 

10 
-25 

::!.. 

I 
(L,R) 

± 

I 
l 
O,R) 

! 
0 +25 +50 

AMBIENT TEMPERATURE: Ta (°0) 

~ 1 OQt-+-+-+-++-+-+-+--H-+-+--+-+-+-+-+-1 

! 
> 801-+--l-hrl-+-+-+-+--H-+-+--+-+-+-+-+-I 

w 
Cl 

~ 60 
~ H-t-+t-++-t-t-H-+-+-t-++-1-H 

~ 401-+-+-+-+-+-+-+-+--H-+-+-+-+#~-f+-1~ 

~ 
20t--t-t--t-Hl\,....._t-+-+-+-+-+-.,_JL.,_ll+-+-+-I 

r\l'h, J7V 

INPUT FREQUENCY : F1N (kHz) 

Vcc=6.0V 
V,•=.88mV 

(MONO) 

> 
w 300 
Cl 

~ 
~ 200 

~ 
0 100 m 

I 
Y1 (L.'.:.R$uBJ 

+75 

• 

naNrn 

BA1407AL 

25 
V,,=6.0V 

20 

1 
> 15 

.J 
w 
> 
~ 10 

5 ON 

0 
w 
.J 5 

O~F 

0 

0 
-25 0 +25 +50 

AMBIENT TEMPERATURE: Ta ("O) 

6.0 ......-.-r-.,....,..-r-r....-.-.-....,....------, 
Vcc=6.0V 

~ 5.0 H-t-+-+++-++-t-+-H-t-+++f-11-H-; L + R 

z 
Q ~ ti: 4.0 

~ 1-+-11-Hl-Hl-HH-H-l-H~Ht--rH1 ~ 
0 3.0 'I n L-R 

0 IA R 
Z [ll SUB 

~ 2.0 VI Jh-L 
:i: V Jl1 VI 

+75 

.J 1.0 17"' 
~ H--1 JA ~ (MAIN ) 

g ot1~ij~:tj!ITTID!J MONO 
0 100 200 300 

INPUT VOLTAGE: V,. (mV) 



BA1404/BA1404F 

BA1404 
BA1404F 

FM A 7 v '1" 1-- 7 / A ~ ·:; 9 
FM Stereo Transmitter 

BA1404/BA1404rn:, FM.A 7 v ::tm1§.JIH:::~~ G t.:-'E 

.1 iJ ~ "J '7ICC"'t 0 .A7v::t::J /iFV":t H§~fi'F~.A 

7 v ::t '.3£~~. FM1§~ f i'F ~ FM'.3£~"1~.:& U"FMi§~ f ".i.' 
i:j:lt;::fMM't ~ t.: cif)O)RFJ:l!l!Ni\~;IJ> i?•~JJt ~ n n \ ;!': 9 0 

AT v ::t'.3£~~L;I:, 38kHzO)*ra~~-=t-t::: J: IJ MAIN (L+Rl, 

SUB (L-R) .:&lfH1 t=l ·y t- (19kHz) IJ' i) fj:~ ::J /;F':/ ·y 

H§~f~':E. G;!':'t a 

FM'.3l:~~t;I:, FMfn{i~Hll; (75~108MHz) OH·-\' IJ 7' f~~ 

~-t!, ::J/;F'V";; H§~L;::J:-:JTFM'.3£~f;IJ>Lf;l':'to 

RFJ:\!l!Ni\~L;I:, FM'.3£~).Jt f ".i.'i:j:l t:::fl~t't ~ t.: cifJO)J:\!l!Ni\~l", 

[Oi]Rijt;::FM'.3£~~t:::M9 ~1\ ·;; 7 7 O)~§ ti Lit.: GT~';!': 

t"o 
;!': t.:, Pc(l)Ji~fi&~flO)t.:cifJL;::1\· 1J ::\=--\' ·y /ffl0))£'.1i1Hilff 

Hl1Lt T~'*'t a 

The BA1404/BA1404F are monolithic ICs developed for 
use as FM stereo transmitters. 

·~:& 
1) 1!f:1il±ihi'FIJ>"Jflblll!!l1i:h (" ~ ~ 0 

2) 1 f- ·;; 7' t::: .A 7 v ::t '.3£~~. FM'.3£~~. mi§~ f i*Jid 

GT~'~o 

3) 9H;J-ttf:B~l.f1;t;i:~ 'a 

•Features 

1) Low voltage operation with less power consumption. 
2) One chip configuration containing a stereo modulator, 

an FM modulator and a transmitter. 
3) Need for external devices minimized . 

• .lf:I~ 

FM.A 7 v ::tmi§~ 
'711'v.A?1'7 

• Applications 

FM stereo transmitters 
Wireless microphones 

• ~~m-t~~/Dimensions (Unit : mm) 

BA1404 
22.9±0;3 

00 

['~1 li0~--,ci ~ N I I~ + ..; ~;; 

: ~ 0.0~' ;::; I 1-2.54±0.3 I Qi7.6±0.3 

20.32±0.3 R C-. 

r-r 
0.J±O.\ 

BA1404F 

123456789 

00089-22-A3G541 193 

I 
F 
M 
t-. 
7 
:.,. 
:A 



BA 1404/BA 1404F 

• 7a·;1?1/'17?7A/Block Diagram 

• fleM•*~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

tilts:: Vee 2.5 v 

i!F~:lft~ Pd 500* mW 

lbf'Fi.11.Ji~l!ll Topr -25-75 "C 

ij~i.11.Jilttl!ll Tstg -50-125 "C 

• ~IUIUillfF~~/Recommended Operating Conditions (Ta=25°C} 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.25 2 v 

• •ttrt?J~ti/Electrical Characteristics (Ta=25t, Vcc=1.25V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

fl!Hi~ll\tt)lll la 0.5 3 5 mA -
J...tJ·1"/l:::-~/:A Z1N 360 540 720 Q f1N =1kHz 

J...i±ltJfljf~ Gv 30 37 - dB V1N=0.5mV 

7;./=i:Jv1~7:.-:A CB - - 2 dB V1N=0.5mV 

MPX:&::kl:lltJtS:: VoM 200 - - mVP-P THD~3% 

MPX 38kHz'b:h. Voo - 1 - mV fl!Hi~llit 

/t-(CJ "/ 1-l:lltJtS:: Vop 460 580 - mVP-P ftRf.lillit 

7;./;j:Jvi?Jtv-~=i;., Sep 25 45 - dB ~ilfHl«t,:-r 

J... tJltllUlfftS:: VNIN - 1 - llVrms 38kHz'(fJ.l:.ll\t IHF-A 

RFftllfi::kl:lltJflS:: Vose 350 600 - mVrms -

194 ftDNrR 



• illtie'.liUilg]/Test Circuit 

R-ch INPUT 

L-ch INPUT 

0. 

"' 

BA 1404/BA 1404F 

iDIJ:Jtliill!tr~l'!fl,f.. 7' - )l 

OSC • RF :::J 1 Jv L,, L2 

.7. ~ :If if.iii' FEM10C-2F6 
1-3 2 1/2t 
~~ ci>0.6UEW 
Oo=115 

7.l<~~~f- 38kHz 
*-t?7£'i' KF-38E 

v,,0-----'----+------------+----~ 

Fig. 1 

• lllfl:mt~ 

(1) mM~IOC 

BA1404 ,;:!:, P.?i!l!~mlilGC' FM :A.7v:;f)2H§f~JJlC'~{> 

IC 1."9 o 

A7v:;f~/~V~l---~ffl:7a>:A.7v:;fR~~ FMm 

~ffF7a>™R~ffsJ:tf™m~f~$~~ff97a>k 

/1J([) RF 7'/7' J: •JmlilG~ ti-n,;i:-r o 

:A. 7 v :;tR~lilff,;:I:, 38kHz ([)/]<~~~-Tt: J: IJ MAIN (L 

+R), SUB(L-R)sJ:tf/"\'-(l:J·;il-- (19kHz) 1J·O:,~{>~ 

/~V·:i H§~f~~ t;;J:"to 

FM-~~';:!:, FM ;m; (76-108MHz) ([):!f i' 1) 7' f~~ 

~-It, ~/~V":i H§~':J:"?T FMR~f1J•tt;J:9o 

RF 7' / /,;:!:, FM )J.t f ~$1:fiiiit9 .Q t.:11J([)y / 7'1.", 

(l!i]Pi¥t: FM R~fft:M9 .QJ\ ·;i 7 7"([)~§ t~t.: t; Tc' 

;J: 9 o ;J: t.:, J!Ji!.ttl!:fll~~([) t.: 11J([)1\ 1J :!f i' ·:i 7'JIM£il 

~IHilffffJll~ Tc';J:9o 

( 2) -~Hllff([)tttiJ\: 

1) R-ch :;f-71' :;f .A.7JYlffi-T: ""j'IJ I/77" ~;A.lii]JIBt;: 

~ifiJC 

2) .A.7J7'///\{/'f.:A.Ylffi-T: J\{J'f.;A.~/7'/-ttl:ttifiJC 

3) GND Ylffi-T : 1!tJ!JiJ.tffl 

4) 38kHz OSC J\{ l'f.:A.Ylffi-T: J\{ /"\':A.~/7'/-ttt:~ifillj 

5) 38kHz OSC Ylffi-T : 38kHz 7]<~~~.:rt:~ifillj 

6) 38kHz OSC Ylffi-T: 7J<~~~([)~jiij~ /7/-ttl:~ifillj 

7) RF l±l7JY1ffi-T: LC ;!:l;~liil~it:ttifilll 

8) GND ~-T : ~J!Ji!.tffl 

9) RF OSC Ylffi-T: J\{ /"\';A.~ /7/-ttl:ttifiJC 

10) RF OSC Ylffi-T: ~ /7/-ttsJ:tf LC ;!:l;~liilJIBt:~ 

ifiJC 

11) £il~EE~Ylffi-T : ,, IJ :!f i' '/ 7'~t:ttifilll 

12) R~i§~.A.7JYlffi-T: 1<.1 l'f.;A. ~ /7'/-ttsJ:tfR~ 

i§~i!jit:tttiJ\: 

13) /"\'{ D ·;i H§~l±l7JY1ffi-T: RC~ :!f-ttmit:~ifiJC 

14) MPXi§~l±l7JYlffi-T: RC~ :!f-ttliiJJIBt:~ifiJC 

15) Vee: ~~t:ttifiJC 

16) MPX Rfiliilff/\ 7 / :A.Ylffi-T : *-!i!U~t!.Uitt:ttifiJC 

17) MPXR~ffl\7/:A.Ylffi-T: *-11il~tlHitt:ttifiJC 

18) L-ch :;f-71 :;f .A.7JY1ffi-T : 7' IJ I/ 7 7" ~ ;A.lii]JIBI: 

ttifilll 

( 3) lii]JIBQ)iJ.Ji'F 

1) :A. 7 v :;tR~~ff :;f- 71' :;ff§~';:!: R-ch f 1 pin, 

L-ch f 18pin J: I) .A 7J ~ ;J: 9 o .A 7J ~ tit.: :;f - 7 1 :;f i§ 

~I;:!:, .§-4~3'.i: ~t.:7"//t:J: IJ ;r.,i 37d8 ~~~tit.: iii> c 

v JH·7'v ?-ttl:.A]J ~ti ;J: 9 o 

-15, 5pin-6pin raia:> 38kHz 7J<~~~-TC', 38kHz ([)"ff 

-:J' :'f i' IJ 7' SJ: tf i° ti f 1/21tJ!J ~ f.: (l!i]f:itm([)/"\'{ D ·;i 

H§~ (19kHz) f-:J( IJ:l:"to 

M~Cl:;t-71 :;tf§~c 38kHz -tt:i:!f i' IJ 7',;:t, v JV:f-7' 

v?-ttl:sl.'TSJZft!R~~ti. L+R c, L-R C' 38kHz ([) 

-tt:i:!fi'~7'f~s•~~tikm~cf~~kj{/:!f 

i' IJ 7"tf~~~ti. 14pin J: IJ l±l7J ~ti;J:"to 

16pin-17pin raia:>*-~~tlHiW, v J'v7-7'v?-ttG:>7/J\ 

7/;A.~J:~-tt:i:!fi'~7"W~ti7a>([)f&~9.Qkl1J([)a 
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90% N 

I 
6 

75 
67.5 -------., r-------, r-------

1 I I I 
I I 1 I 
I I I I 

~ : : : : 
~ 33 75 lf~-{CJ'/: I I 
~ . -+----i ~ fi!l-% -----.; 
~ 10 
~ 7.5 % 

15 19 23 38 53 

~~Jlij;lli~ (kHz) 

Fig.2 1~1Q·:;l--l---/1:J'£0)~~/llA~-'.71--71'. 

#i; 1."9 0 

.A 7 I/ ;f :::i / ;f v· ·:; t- i§-% f 1'F 7a> t.:: 06 i: 14pi n (f) ;t. 1' / 

=\=- "\"' 1J 7' c 13pin (f)F'i-( J:l ·:; H§-%f$1HIB1"-&i-JilG L,;1:9 a 

Fig. 3 

R-ch INPUT 

30k 
GND 

L-ch INPUT 
o--.;w--..;;6 

30k 

I I 
I I 

: 1 OOOp l 
L ________ J 

7° 1) I / 7 7 S,.. .A 
50µs 

L1 : OSC COIL 7. 0. ~o'i.'li FEM100-3F6 3Y,T 
L2: ANT COIL 7. 0. ~,ll,'li FEM10C-3F6 3Y,T 
38kHz *illi~:jlj<'f :;¥-iz 7 'Ii-% KF-38E 

¥1l'L !!lit : Q 

::J/-r/-ff: µF 

0 

+ 

2 3 

50k 

15 

Fig. 5 

BA1404/BA1404F 

fJ :::i V79l<il~~~O):::iJv1:::0 ·y 'YR~M\."9 o 

::i ;,.;Fv· ·:; t-i§i5-(d: 12pin J: •J ]\.1J ~ n t-7;,. v·.A )l(f) 

~-.A~}\.1J~tL*9o z.n~. ~-.A~;t-~1;tm-% 

f tm ~ {> z. (:_ i: J: -::J l t- 7 / v· A )l 0) IJ 7' 7 )l /A tfR1t 

t.,, R~B(f)f<il~~[Q]~~O)Pif:<E:at.fR1t9 {> z. c. '= J: •J, ~ 
iBi'.aR~~ n'· b' b' • J ;1: 9 a 

R~~iBi'.a(d: 10pin-Vccrai(::l~if;)I; ~ nt.:: LC(;:: d: -:::i l")~ 

:<i::~tl.;1:9o Z.O)R~B~. VooR~. ~SR~~d:{> 

1i1Hlnf~ n n'fJ~'t.::o.tJ~iBi'.aR~nf*~ <, ~i§·tri!W~ 

;,.~~1'~(~~9~~1-=/~ln~z-tcf<il~W~ 

tl.~9( fJIJ*9o 

J\ 1) ::I/ (AFC) n~O)~f§~(."O);::'{iefflf.t.l99ill) l., 

;1:9o~·-~:<E:Sd~-fJ~-&i-~~-FMR~Mf;::' 

{leffl ( fC. ~ ~ 'o 11 pin (/)~~~!.±CI\ 1J ;:\=- "\"' 'Y 7° f {le? Z. 

c~d:~OC~EE1."R~~··fR~7a>Z.cd1."~;1:9o 

11 pin ~EE(d:, if."'.! (Vcc-0.7) v n"Rjo t., ;!: 9 a 

150kO 3~10pFf.!!1&' 
~----r--1#-...---lf----- 1 O pin "

~+---0 

Q_ 

0 

3f ~T ANTo----j~ 

Nfl I 
-"' 
00 "'-

"'= 0 

14 13 

-"' -"' 
0 0 

0 
~ 

0 
Q_ 

0 
~ N + N 

Q_ 

..... 

" 

SV0321 (.=:;$) 

Fig. 4 
10 

~--~-j#-~1-;--~ 

7 8 

12 11 

ro 

I 
I _i 
I 

Q_ 

"' 
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3) ~~)Bl7 / 7"f\B ~~)Bl7 / 7" Ii, Fig. 4 0) J:? 1J 

1 :fiI ~ ") :$Zf~i.fuf91~/H''9 0 ?pin 0) RF t±:\1Hi, ::i v7 :$1 

;t-7"/Z7/T"f-O)~-f91M~JIJ~i9o 

• -t 0)11!1,0)J;bJll~Js J: V''!fJIU:O))i~ 

(1) FM ~Nffllf\BHeffl L,fJ\,':t~}go 

*fieffl I::' /O)~l!IH:l'"fO) J:? 1::. L, T < tC. ~ \, 'o 

7pin-+Vcc 

8pin-+GND 

9pin-+;t-7'/ 

10pin-+Vcc 

11 pin-+;t-7.:.--

12pin-+Vcc 

~;\'I::. 7, 10pin l;l:;t-7°/(::_ l.,IJ\,'<:'< fC,~\,'o 1--7/::.;' 

A:$ZW~71v-~3/l.,l'MO)~C~7W~~~-90 

ilJligtt:lfj(, I) i 9 o 

(2) ~..17;i.,zf~ffl90~.g 

I::" /~l!IH:l'"fO) J:? (::_ L, T < tC. ~ \, 'o 

4pin-+;t-7'/ 

5pin-+GND 

6pin-+;t-7'/ 

13pin-+;t-// 

fO)MO)I:::"/~, 77"~~-~3/f91MC.~~<:'9o~~ 

5pin li:t-//(::_ l.,fJ\,'(' < tc.·~\,'o ~~3EtJH:E.:: L, 

14pin t±:\1J(::_./ 1' A'C. l.,('.'!~:hi9 o .A1Jl;t. 1pin (Reh) 

0) J7. ti )t}J <:' 9 0 

(3) FM1Nr.JMO)J7.f~ffl90!~.go 

t:' /~l!IH:l'"fO) J:? 1::. l., T < tC. ~ 1, 'o 

1 pin-+;t-7"/ 

2pin-+Vcc 

4pin-+;t-7"/ 

5pin-+;t-7''/ 

6pin-+GND 

13pin-+ ;t - 7" / 

14pin-+;t-7"/ 

16pin-+;t-// 

17pin-+;t-7"/ 

18pin-+;t-// 

(4) 16pin-17pin r.,iO)t.!ftW:t-//<:'B MPX 0)1\7 / 

A(j: IC0)~1JC. ll'~~<'.:i:hi9o 1f!L,.:'.:O)~.g, .A1J7 

//<:'*11.5dB O)'f"'( //j'rj /:Ii&, I) i9 o 

(5) 38kHz 0)3E:lmli 1Q,97]<~3E:lmf-ff\effl l.,('.' < fC,~\,' 0 

m•&~•t7.0)K~~E<:'9o 

(6) 38kHz 3E:lml;J:.~).i*t~.Af&, :lL'l:iJ::l:flJPifr .. i:1:f:l.J'fJ>IJ 

i 9 o 7.l<~O)m•~f.i.f~:I: 1opF aifz:n: -t:iJ::1i•J aifr .. i 1J.*1 

1.5 r.t tJ• tJ' •J i 9 0 ~ f.i.f~ii: f 33pF 1::. 9 0 u-:.i 1 r.t1::. tJ 

BA 1404/BA 1404F 

1Ji9 0 IJs, Z::h.l-:lJ:*~< ll'BJ.i<IJl)i-t!A, 0 

(7) i*JjfiOCO) RF 3E:lmMli LC 3E:lm l., tJ•c· ~ i-tt A,o ~:<£: 

IJ3E:lmW~~IJ~.g~nM™R•Mf'fffflL,T<~~ 

\, 'o .:'.: O)~.gO)t /'{[_...- ~ 3 /0)-J.!ij: 13pin 0) RC<:', 

~~~~f§#,\\O)tHv-~ 3 /:If&< IJ0 J:? t::.•J.! l.,('.' < 

fC. ~ \, 'o 
(8) i*JjfiOCO) FM R~r.JMIJ. IC 0)~1Jc· 30MHz-110MHz 

O)~IHJ <:'f~ffl <:' ~ i 9 0 

(9) ~;~t~.Af&O) RF 3E:lmMO)~jJ1l;)i: I" 1) 7 HJ. VccfJ' 

fJf\, 'nfJ'1j\ ~ < 1J I) i 9 0 

5 rJ>f&O)~)J1l;)i: j'' IJ 7 i--

Vcc=1.25V Pif-+*1-10kHz 

2V Pif-+*1-85kHz 

3V Pif-+*1-130kHz 

(10) 1pin, 18pin C. GND r .. i1::.#f;.A ~ :h ('.'\,'0 ::i /T'/ 

~ ( 1000pF) IJ. t:' /O)~~Ji';I::. J It T < tC.' ~ \, 'o ~\,'~)Bl 

;}i:O)§ I) )2,Jj. I::. J: IJ S/N fJ''J!ft9 0 0) f llJ5 (' fc. If) <:'9 o 

(11) t±:\1J(::.I::::'- l--tJ''3E~L, SIN tJ'i!1t90!~.g 

M~aooJO)lili:Elc, :ti?-J1J.H1'c .. .11--1§-%0)3;._x~~r.J 

)J1lc·&>0 57kHz c.~:7'::\=--\'1J7C.O)l:'.·-1--tJ'~~G:hi 

9 o .:'.: :h Hl5~9 01::. IJ.'"fCT!JO)J:? 1J 71 ;i.,:)z f\, ':h0~, 

~tJ''Jb I) i 9 o 

12pin r... 

Fig. 6 

(12) 7Jv77"71'-'r0)/J.1'7~ ·:;7v:--:/'ft.lt*90 

1Jj$;,o 

VccfJ:lf0C.:$1'1'7~ ·;.i7l//::/'IJ.:1.lt*L,i9 0 l.,tJ>l.,, 

.A1J 7' //s J: '(}7 Jv77°71'-t'O)J\1' y A ;F 1' / !-- tJ' 

1/2Vccl::.~~'.li:: ~ :h T \,' i-tt A,o .:'.: 0) tc. lh)BlffiO)J:.tJ''*=I= 

18pinr... 1 pin A.. 

Fig. 7 
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?~~70;1:9. ~O)t80)~*Ati~ffU~-Md~ 

(1mVrms) C' 9 o ~:It f _t """FMffld: 9 {> f.: cli'.H: tJ: 2pin

GND rail: 3.6kQ O)t,ftfi\;f #liA G ;!: 9. ~ M:J:: I) ~*l±l 

ti~fff~6dBUP9{>~tWC'8;1:9. k~l~O)~ 

~)~~ff~ifttlJ: 1.5V mt1:J!i{t l ;!: 9. 

(13) 15kHz~J_tO)AtifA:lt{>t, 1"':10"1 H~~ 

(19kHz) t O)raH'' i:::· - I- f ~':t l * 9. 1;fl:~~c· tJ: 7 

• 'lmrt.J~ttllll*i/Electrical Characteristic Curves 
5 

"' ~1 5 
0:: 
0:: 
:::> 
0 

>-
~1 0 
0 
(/) 
uJ 
s 
0 

5 v 
0 2 3 

SUPPLY VOLTAGE:Vee(V) 

1000-------------

-;,: 800 1-----+---l----'i------1--
~ 
.§ 

£ 
d 600 r---t:::::==l====ll==--+-----1 
> 
uJ 
_J 

>-
i[ 400 l-----+---l--___,i------1------i 
>-
:::> 
0 

5 ff_ 2001-----1----1--___, __ -l-----i 

2 3 
SUPPLY VOLTAGE: Vee (V) 

600:,----r------~----

Vee=1.25V 

~ 500' >----+----1-----l----+---'---
.§ 
E 
f< d 400 

~ 
>- 300 >----+----1-----+---+--l--
:::> 
a. 
>-
:::> 

~ 200 >----+---+----+---+---'-----

~ 
:::! 
8100>----+---+----+---+--l---

O~-~--+----+---+--'------' 
-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta CC) 

BA 1404/BA 1404F 

I) I/ 7 J7:,, ;U:J:: l)f~~l/A;'J[,;lf*8 L 'f.:IJf.>, i&J*Ati 

t 15kHz J.-:l_tO)Ati tJ: IC O)AtiO)-'HliC'ffilJ~R l l" < tC. ~ 

(14) Ati~fffffi1J~R9{>1J$. 

7 1) 7'/7 IC, BA3312N 0) ALC ffl]ffl ll" AtiffilJ~Rf 

ff~ ;1:9 o JE:tttJ: BA3312N 7'7 1) 7-:,, 3 /./-I- f .:::' 

~( f!.~L' 0 

1000 

, 
~ 
5 800 
E 
f< 
_j 
uJ 
[;; 600 
_J 

>
:::> 
g: 
5 400 
>-

~ 
~ 200 

I 1 1 

I/ 
lL 

/ 
I 

2 3 
SUPPLY VOLTAGE: Vee (V) 

91.Qr-----r---r--------

'N 
I 
:::! 

90.8 r----+---+----+ ---!----

:;:: 90.6 f----4---+---+-----+--_j 
>-
0 
2 
uJ 
:::> 
:'ii 90.4 f--- --+--
ff: ~ v 

90.2 r-------+--~+--------~----+-----+-------' 
2 3 

SUPPLY VOLTAGE:Vee(V) 

1200 91.2 
Vee=1.25V 

Ii.' 1000 >----+---+----+----+---!---- 91.0 

~ 
5 £ aoo >----+---+----+----+---1---- 90.a I 

..:..i ~ 
uJ r--
G:;_J 600 f--+----'1"""--=---+---+--t--=c- 90.6 >-

~HD ·y H~-l} 0 

~ ~ - ~ 
~ 400f------+---17f-----cl'--+---'l~---1----190.4 o 
o r---v- '2i1~"'1>a ~ 5 ~ 
_J 

0: 200 f------+---+----1----+--J--____j 90.2 

0<----+---+----'-------'---'-----' 90.0 
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta CC) 
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BA301 )fjJf.17° IJ Y / 7° 
General-Purpose Preamplifier 

BA301 (;t, iliii!Jtl!Nilffl'E .I 1) ~ "J 'J 7' IJ 7' / 7'<: 9 0 SIP 

7pint:*P'J~ 6 nt.::, 6-20VO)/t~'ih1'F~il~~EEiBlttll'{\l:i 

.If.IC'~ ~~flH~. 11Hli§-O)ICC'9 o 

The BA301 is a monolithic IC for preamplification. 

•~Ht 

• ~Ht~-:t;:!~/Dimensions (Unit: mm) 

la::n CID IIlJ CIJJ CCJ a:D IDJI 

•Features 

BA301 

JL 
0.3 

1) ib1'F~iw.~EEiBlttlfJ'"6-20V C: $~'a 1) Power supply with wide working voltage range. 

2) mJ@~fljf~fJ<"~~ 'o 

3) ;JJ=11ti:1a:~ '~$(' &> ~ 0 

4) 1Mt-1§-l'&>~o 

5)~.A:NJf:ffi:, 1tl:tf:LhtJf:ffi:l'il1>~o 

6) )l!Jl'~)MfJ<":P7J~'o 

• llB~ 
:IJ-.:A.7v-t 

-T-7'v::::i-~ 

• 1*.161!@1MMJ£~/Circuit Diagram 

OUTPUT1 

INPUT 2 

NFB1 30----+ 

2) High open-loop gain. 

3) Extremely low distortion. 
4) Low noise. 
5) High input resistance and low output resistance. 
6) Low current dissipation. 

• Applications 

Car stereo 
Tape recorder 

------n 7 Vee 

....__----n6 OUTPUT2 

6. Bk!l 

5 NFB2 
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BA301 

• il@Mfi:*:~#t/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~~~Jl: Vee 20 v 
~~:ijj$1;: pd 400* mW 

ibi'F~ltlffl!!I Topr -25-75 ·c 
1!M¥iJill~ml Tstg -55-125 ·c 

• 11~tf..J!fi\¥tt/Electrical Characteristics (Ta=25°C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

111\i~-!S-PM!illt lo 0.9 1.5 2.3 mA - Fig.12 

f*l llil m ~a: f1nl¥ Gvo 70 79 - dB V1N =-80dBm, f=1 kHz Fig.12 

~:kt:l:l:1J~Jl: VoM 2.0 2.6 - v f=1kHz, THD=1.0% Fig.12 

:i:~fil!Ji.11l~$ THD - 0.06 0.15 % f=1kHz, VouT=0.5Vrms Fig.12 

t:l:l :1Jll1t~oii!l: VNo - 60 100 µVrms BPF:30Hz - 20kHz Fig.12 

.A.Mt:fit R1N - 120 

t:l:!M.ttit RouT - 5 

• 'll~tf..J!fi\¥ttdUl/Electrical Characteristic Curves 
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~ccJ2v I I 

Gv=34d8at1 kHz 
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• illtJ~IBlii~/Test Circuit 

S=CD!mM:Jt--7' 

~?o-·A"FJL--7' 

• IBli&mliltO)~f!EI 

200kll 
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• JiOJIH§!J/Application Example 

+ 
C0 10µ F 

• Ji0.lft1811!(})*-f;J-(IS~(])iJ/.IJl'I 

C1 : J...:frh ·:; 7' 1J / ?::i /7/if 

R3 lOkO 

R4 6.8kfl 

4.7 µF :lftltJl:ii:l.'T 0 ;:(J)~:;lit;J:~)!j\tl):J....Hi\'(J):l[_t IJ ~ 

ra9tB!li~:li.11>1J, f(])B!J~t;J:Fig.15(J)J::.:H:::1J11*9o ~ 

:ll:fi1J' ~ ( 1 µF fill t: lJ {> t, ~~tl):}..,~O)~iJ.t-6-:fi* 

~ ( lJ IJ :t 9 o 

c 2 : 'f:il:JIHiliiEffl ::i / 7 /if 

~~~M9{>~~Jtl..t~{>~~(J)~(J)l.'9o 

C3: /~{H.A::J/7/if 

IC p;]£lB(]) Oa (})I~·:; 11tlt#i:~ 82 Q c(J)~~~l.'ili~ 

l,-t->mf?.il)Ji~tfj~:t; IJ :t9o ;:O)::J /7/ift;!:1Qµ F~ . .Lt 

titlt91l:1i: l.'9 o C3t: J:: {> p.i])Ji~!fi¥1iO)~it I Fig.16t:~ 

L,:t""t o 

=-~~M0)/~7//0)~~. W•O)~i!i\~SO)~~/ 

BA301 

Ro 2.2kfl 

R, lOOkO 

lOµF 

R, 22kfl 

;i...)iJ....t:M 1..,, lltd;;$ti1J'~ <, ~ibi!71 ;i...11 tf+~l.'1J 

~' t, /\L.-6-l~T {>;:: C :ti.ti IJ* 9 o /1) 7 //A..0)1~ 

~~i!i\:lf1-2.0)CR71 Ji,..110)~~1;!:, ?JJ•::i v? 11 t: 

A3, Cs0)7 1 Ji,..11 I J....ti:t < t.: ~ ~'0 ;:: ni: J:: "'.) T~20 

dB IJ ·:; / Ji,..~$;$:1fJR]_t L, :t 9 o 

A 2 : ?JJ•O):ft jiijflt#i: 

;:O):tlt#i:ii:l:J:: IJ?JJ~O) I- 7/~.A110)::J v? 11 ~~ff 

~:t;IJ:t"to 

Vcc=12VO) t ~, 200kOi'1i!il.'?JJ~O) 1- 7/~.A110)*1£ 

-6-tf:B:1J't 1J{> ::iv? 11~~t:~~l.' ~ :t 9 0 
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4.8cmls0)7-/v ::i-1f:f!i:~fflO)~~i: 1J "'.) H' :t 9 0 

~1±::t1Jm1;1: IC p;]$0)flt#i: 180 Q CO)J:l::$1.'~:t IJ* 9 0 

• Ji0.lft1811!0)11~f.J~ti11Ul/Electrical Characteristic Curves for Application Circuit 
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BA313 

BA313 ALC {-f :S fi"l§-/¥.j:1:_Jf.17° 1J J7 / 7° 
REC/PB Preamplifier with ALC 

BA313,;t, ALC'f;t ~ O)ffHt•, f&iflH~O) 7' 1J 7' / :1l''t o 

n~~t-7-:1v~-§O)~•/R~ffl:1~r:--:1~~~ 

l"\,'*°t 0 

The BA313 is a low-noise high-gain preamplifier with a 
built-in ALC (automatic level control) circuit. 

•!Ii¥~ 
1) n~ ·;; t-7-:1v~-§O)~·/R~,:~~o 
2) ALClBlHI :lf/.[;;1, 'o 
3) tii'F~iJU~:J±lBlHI tf3-12V t. /.[;;1, 'o 
4) f&if1H~. i~E~1*\, i!Ht•l'&i~o 

5) SIP#4@0)f.::Y), *Jl.ll.-Ci'F~tt:lf~ t.JY)-C JllVo 

•Features 

1) Most suitable for recording/playback of the cassette 
tape recorders. 

2) Wide ALC range. 
3) Wide range of working power supply voltage (3-12V). 
4) High gain, low distortion, and low noise. 
5) Easy-to-assemble SIP package. 

•ffl~ 
n~·;; t-7-7'v~-§1Jc· 

• Applications 

Cassette tape recorders 

• l@;t;ftl:*:'.iE*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

11i.!l..:ix: Vee 15 

~:g:fiij~ Pd 500• 

tii'F£JUBl!i Topr -25-75 

i*#i!il.Jt~l!I Tstg -55~125 

e ~jf~-;f")!~/Dimensions (Unit: mm) 

2.a:t:g· 1 

01.0 

JL 
0.3 

20.32±0.3 1.25 

I CID cm cm cm CID lID cm CID CID I 

• p;j$1Blil«Jilt~/Circuit Diagram 

Unit 

v 
mW 

·c 
·c 

2 
INPUT 

1 
OUTPUT1 

v cc 
....---t--f--------~ 9 

a 
"" ..,. 
c<i OUTPUT2 

Q, 

NFB2 

GNO 
'-----+-_..-4-__ ....__--05 

ALC1 NFB1 
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• -~fr.J~tt/Electrical Characteristics (Ta=2s·c, Vee =5.0V) 

Parameter Symbol Min. Typ. 

•f~-IS-~ltmt lo 0.5 1.1 

mJliili!tm11m Gvo - 70 

l±l:tJtlHt•s:: VNO - 70 

:i:~~)Jll~$ THO - 0.12 

~*l±l:tlflS:: VoM 0.7 1.0 

ALC::i v '7 $1 'ill:S:: Ve - 0.2 

• ••fr.J~ttllbfi/Electrical Characteristic Curves 
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• 11.if'F~lll'I 

BA313(i:i:t Vt:l:rtz 'Y 1-7--/v:::J -1fqc',:ffJll [., 

Z~'fc.tC. ( fc.ilt':>O)ICT:'9 o 1tt•a I- 7 / :;·.:;z 9 i t-.J f;:_ 

•:flj~~O)J:ill~~ t ALCJlj 1f- 1) / I-/ I- 7 /:;·.A 9 tJ> 6 

t•JilG~ n n'*9 o 
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1) ffJll.iJU~lHMII 
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EE~lffj!(;J:/ 1J 7'//0)~~~I(:JXJ:l:f?tl l.,;1:9 o -Jlilil:': 
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t .g tc.ilt':>Uaail': 7' 1J 7';.., /O)Jt--/mJtnr:t1H~iT'-f.g~, 
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(b) *~f§!:I 2. ·:; 9 i-~~~91 /,;::9 .g (Fig.10~~~)0 
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• ~JJ.1'91.1/Application Example 

10kQ 

p 

BA313 

~~~-~ti~·~~Wttf~mtT~~~~~~~~ 
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BA328/BA328F 

BA328 
BA328F 

7-' :J.. y Jl/7° IJ y / 7° 

Dual Preamplifier 

• *ff~'1"~~/Dimensions (Unit:mm) 

BA328/BA328F (j:, "h - .A 7 v ::i1" '::: ~J.00 :IJ: 2 7- -\' / .:?- Jv 

l*i~(7)~J~~7?7~7/7Z9o 

1H1tHlB,,"l.R.i::Xff:'.P:IJL'(7)Z, iz ·:; 1'-(7)1MM1t'l"'*Jl.1LT(7) 

ililtJ1U:::~J.OO-r·9" 

The BA328/BA328F are monolithic 2-channel pream

plifier ICs most suitable for car stereos. 

·~:llt 

1) 1!U'fgZif.>.Qo 

2) ihfF'~)JU~:J±tBIHl fffJ;. L \ 0 

3) 1~·17.:::zm~l*J~(7)t.:6'J, 1H1Lt§B~J~:XfJ'j?:IJ:L'o 

4) ~mM1n~fJ5-~L 'a 
5) 7--\' / .:7-Jv/\7 / .AfJ'°~L 'a 

• Features 

1) Low noise. 
2) Wide range of working power supply voltage. 
3) Built-in bias circuit requires less external compo

nents. 
4) High open-loop voltage gain. 
5) Excellent channel balance. 

•m~ 
n-.A'Tv::i1" 

*-1'.A7v::i1":1J:c 

• Applications 

Car stereo 
Home stereos and other preamplifier applications 

BA328 

lI) ~~I 
i1 N lI).!----~=======:::;:;:;I 
0 

I 

l L2.54±0.2 

17.78±0.3 

I CID CID CID IIll CID 

BA328F 

5.0±0.3-. 

8 7 6 5 

dl___ 1 2 3 4 

~ ~L6jhpHd 
~!~t _j ~-ll 

0 1.27 ± 0.2 0.4 ± 0.1 

IID IID =I 
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BA328/BA328F 

e rHl!SlBliHIAt~/Circuit Diagram 

• ~M:Ri:::*:::lE~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

'lf[iJ.Urn:: Vee 18* 1 v 

l BA328 500* 2 

~m~~ l BA328F 
pd 

350* 3 
mW *1 11ti!!Ei!JJ1'F~l±~ll!J(:J:6-16Vo 

*2 Ta=25'e V.11: C'fJe,Ejj9 .Q l,ll;-@;- (;J:, 1'e (: 

liif'l'i.!lilflBlf!I Topr -25-75 ·c -::>;! 5.0mW ti,rjG l::-'50 

ili\ff:i.!lilflBlf!I Tstg -55-125 ·c *3 Ta=25'e J:)J: 1'ilelfl9 .Q l,ll;-@;-(;J:, 1'e (: 

-::>;! 3.5mW t)Jij,l::.Qo 

• ~~tl!J~'l'i/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=SV, f=1kHz, RL=10k0, RE=1000) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~i~.JS-~'iiml lo 2 5 8 mA V1N =OVrms Fig.4 

mi@ll!'ii1±f11m Gvo 65 80 - dB Vour=0.3Vrms. RE=OQ Fig.4 

~:kl±l:tJ'ii!± VoM 1.0 1.5 - Vrms THD=1% Fig.4 

.A.:tJf.!Hit R1N 50 - - kQ - Fig.4 

~~illllii!i:~$ THO - 0.1 0.3 % Vour =0.3Vrms Fig.4 

.A.:tJJtW~~'ii!± VNIN - 1 .2 2.0 µVrms 
Rg =2.2kQ 

Fig.4 
BPF (30Hz - 20kHz) 

?D:;l. t--?L.o«Jv CT - -65 -50 dB 
il!lf- "\' /;j:Jv Vour=0.3Vrms. 

Fig.4 
Rg=2.2kQ 

7"1'/;j:Jv1~7;..,;;z CB - 0 1.5 dB V OUT = 0.3Vrms Fig.4 
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• !11!trr..J~ttdUl/Electrical Characteristic Curves 

;;; 
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e jll1J:iE@m~/Test Circuit 

BA328 

Fig.4 

• 9j.f;j'tt$&"RC7)filllj.EI 

c IN : A. tJ tJ ") 7 1; ;.... -~r :::i ;.... 7;.... -tt 

tt~fi~H.t 10µf: l'9o tt~fiJ: fJ1J'~ < ~~ C:t§l'Jd;¥ 

'iii.fl!<~ fJ ;!;9 0 

Co:WtJtJ~7~/~::J/7/-lf 

~;¥ ';:: ffiiJt-J§lM~rn .ti f J ;J; -it 1t, o 4.7-22 µ F 1.fil~ l' 9 o 

CE: X.)mfg-l'}/~1 H.A::J/7/-lf 

ti~fi,.1:47 µ Fl'9o Z.C1.>::J /7/-!fl'fft~l'C1.>7'1 / 

i)~JE: [., ;!; 9 0 tt~fiJ: fJ t::k ~ < ~ ~ t' 1ft~l'C1.>7' 1 
/ '.t_ttf fJ ;!; 9 ffi§l'A.~;¥tttf)! < ~ f) ;!; 9 0 ;!; f.::tl\ ~ < ~ 

{> t' fft~-C'O)'f 1 / '.tl'ff fJ ;!; 9tft§l'A.1i¥tt'.t J: < ~ fJ 

;J;9o 

C1,R1: 1; ·y7°Jv~ll:ffl71 Jt.-51 

R1,C1 i::k~ < 9~ii C:'.'~)~0) 1) ·y -:/JL.-~$;$,.tJ: < 

~fJ ;!;9ff, R1i::k~ < 1..,9~·~ C:R1,:J:{>~f:E~l'ff 

::k~<~ij9~, ~::kWtJ~fiWi~~;J;9o 

~~-~:~@-~EE~-~. ~~~~REl'*JE:~h;l; 
9o 
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BA328/BA328F 

Item SW1 
SW2 SW3 SW4 SWs 

sw; sw; sw4 sws· 

I o OFF ON OFF 2 

Gvo ON ON ON 2 

VoM ON ON OFF 

ON ON • OFF OFF 

THD ON ON OFF 

VNJN ON ON OFF 2 

CT ON ON OFF 2(1) 

CB ON ON OFF 

ii: BPF (30Hz-20kHz) (i!'Jll 

R, 

Fig.5 



• };t)fflf§IJ/ Application Example 

6800 
~--------+~---'VVlr---O Vee 

220µF 16V 

c" + 

10µF 3V 100k!1 

2 

3 

HEADl 
4 

5 

6 
HEAD2 

7 

_c"+ 0 .033µF 

8 
10µF 3V 

• 1i!ffl...t.O)ji~ 

WtJ•)M~fEO)*:ii:: (Fig.7 ~!ffi) 

WtJ•5nf~EE~~O)~~~*:ii::~n*9· 

Vooe=( R ntX lo)+Vp2 (7) 

Vp2(7) : 2(7)pin<7) iili5Jit~EE 

Rnt: ~iUH·O)ili5nft!.U.it£-

lo(;t ICl*Jf!Bl'):k:'.ii:: ~ n n' * 9. 

-::> * ~) 7pin;lf'.i(~)MP,&J.6)Jj (: fJ. ~), t O)~)M;IJ'>~~~·:H: 

5nfn~~C:~~ij~~~~EEWW:hili5nf~EEC:IJ.ij*9• 

IJ.s, Vp2(7)(,H{J0.8Vl'(i(£-'.ii::l'9. Vooe;/J~·~;ml~EE 

i:xt L- -·na: ia:1120) C: ~, VoM;IJ~"f/J.-:k. C: fJ. ~; * 9. 

lo(;t ~)Jil!~m:rMJf;ftfJ. < -'.ii::l' 9. L-t::. b'-") -r~~ili5ntt!f 

m';ti'.,~IJ. j 11" ~ ·:; 7 v / ;:;-, BA3280)4pin (Vee) i: ;IJ• ;IJ• 

~-fi~EEIJ.[f·~~btt~~~l'*:ii::l'~*9· 

~)Jil!~fE;IJ~·5 ~16Vl'(;J:100kQ ffft~ [., *9 o 

RDNm 

RL= 1 OkO 

RL=lOkn 

BA328/BA328F 

MJv- 7°flH~11lfttiLREI: J: •J ;~Jtc ~ ~ 

Gvc 35dB NAB RE - 10on 

Gvc 4ldB NAB RE ~51!1 

Gvo 45dB NAB RE~ 33!1 

Fig.7 
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BA3304/BA3304F 

BA3304 
BA3304F 

3V T .1 7 Jlt 7° 1) 7 / 7° 
3V Dual Preamplifier 

BA3304/BA3304F ~.;t, 3V ¥l~Wffl 7' 1) 7' / 7' ~ 2 f!Ei*.J 
it[., t;; 'E /I):,, "J? IC l'9 o ~;J,;::fl£~1±1M'FtfiiJ~~t;J: J: 

? ';::~~ttft;J: ~ti.""[\,\* 9 0 A.1J1J ") 7' 1) ;.,- ?:::i /7/-ff 

:a;-:;r;~,:1..,, A..·:; ,_.~5i1v? t-1J·:;7''J::.--7vn,.Qt;; 

11:>, ~lm!n:.A.P~O:>;t;'·:;//{A."td'~<t:J:•J*L,t;;o ~U 

0) 3V :,, 1) - :;t; BA5204 C A: 7' l' Z: {~ffl \,' t;; t!. ~ ;!: 9 C ~ 

tt~~ 1J -I! ·:; " 7' v - -\' t.f~~ ';:: 51:;.61 [., * 9 0 

The BA3304/BA3304F are monolithic ICs with 2 built-in 
preamplifiers exclusive for 3V playback. 

-~~ 
1)Cl-/1'.A"l'd1>.Qo (VN1N=1.2µVrms) 

2) A1J 1J ·:; '1' 1) ;.,- 7 ::J ;.,- T /-ff t.f::f'~l' ~ .Q 0 

~1'1J7J'l7'~::.--7:::i::.--7::.---ff#::f'~0:>~/1Jt~~~S 

tf-7::.~1,'o 

4) 7-r/.::f..Jt.-1~·7::.--A.tf.t~Vo 

5) /\ { 7' .A 191~!1rl*ii!O:> f;; 11:> ;t;' ·:; '1' / { A"t.f1j' ~ 1, ' 0 

6) t±l 1J 191Rl1r1.Jte ;if I ~ ·:; :$1 * ci '7 0:> t;; 11:>, t±: tJ 1' ;.,- 1::0 
-

5i' /.A 11~·1ft1, 'o 
7) )~~l±~~tttJ~~1, 'o ( 1.2V Typ. 1."IM'FiiJ~E) 

•m~ 
sv:::i::.--H? l-7J-I!·:; t-.A7v:t7'v--\' 

m7{?C11J-l!'ll-ATV:t7'v--\' 

11£~1±.A 7 v ;;t '1' v --\' 

• ~ff~-;:t~~/Dimensions (Unit:mm) 

BA3304 

~ 
2 4 6 8 10 12 14 16 

BA3304F 

12345678 

-:l__ "'L_ 

~1 !!;dinnnnnnnd cirJIE3\\.-' 
...: l~ '1._i i- ---JJ__ -1 l--o.3M1n. 1 

0 1.27±0.2 0.4±0. l 

•Features 
1) Low noise. (VN1N=1.2 µ Vrms) 
2) No input coupling capacitor required. 
3) As no input coupling capacitor is used, low frequency 

stability is high. 
4) Good channel balance. 
5) Built-in bias circuit results in low pop noise. 
6) An emitter-follower output circuit is used to make low 

output impedance. 
7) Good low-voltage performance. (Workable at 1.2V 

Typ.) 

•Applications 

3V compact cassette stereo tape player 
3V microcassette stereo tape player 
Low-voltage stereo tape player 
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• :l'CJ ·;;? ~ 17'~/7 L./Block Diagram 

BA3304 

-i 
L__ 

• ~Mli:*::lE*1t/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

m:11:m:a: Vee 4.5 

1 BA3304 400*' 
ff-&m~ pd l BA3304F 500* 2 

ibi'Fi.ffi\IU'Bli!I To pr -25-75 

i!i!:ff:i.ffi\IU'Bli!I Tstg -55-125 

*1 Ta=2s·er..Lt.l'fi!'ffl9.Ql,1Jr&l-l;J:, 1·e 1.:-::i;'! 4.0mWi:ilJl.t;.Qo 

*2 Ta=25°el.'1l:l'~ffl9.Q!ll-&l-l;J:, re 1.:-::i~ 5.0mW'i:)IJl,t;.Qo 

• l*.lal!@~MMJ£CTll/Circuit Diagram (BA3304) 

12 

BA3304/BA3304F 

BA3304F 

Unit 

v 

mW 

·c 

·c 

e @i3tJtl£0)~~ (Fig.1) 

BA3304(7)~1ilfi@~~H;l:, Fig.1,::if-;9 J: 7 ,;::, :fJJ~';tff!:iJJ:lil! 

~@~~~-::iT~~. ~St~•(l)Rti~M~T~~~~ 

IJ, ~i~\"'7'-.AfJ>6(7)~1!i':~~< ~-::iT~ 1 ;1:9o 

2$.U'Hi, 1f- 1) / t-AM.1£t ~ . .AtJ·-<:.- 1::"-'.>f/ .A~ 

..l ,f, :fJJ$9'.(7)~1H~ ~ ..l tfT ~I* 9 0 * t.: :±l 1:J ';:: (;t 1 ::i :71' 

-lf~-=f(l)iJl\'t: J: .Q 1).:: 7' 1) T 1 (7)J!lHt\"'~:*::±l 1:J(7){1fF 

14 ~ tm *- .g t.: illJ , i .::. ·:1 11 * a '7 ~ ~9'. wn 1 * 9 o 

4 

Fig.1 
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BA3304/BA3304F 

• 11Jtfrn~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'.'C, Vcc=3V, RL =10kO) 

Parameter Symbol Min. Typ. Max. 

•m~~t)Jf! IQ 0.6 1.5 2.8 

flnfilli&flJHUm Gvo 68 80 -

A:fJ~lUli!fta:: VNIN - 1.2 2.2 

B*W:fJta:: VoM 300 560 -
7 i" /.'f.JI- cs - -65 -55 
-1z1~v-~3::,. 

A:fJt{1'7'-A.rill! le - 180 400 

~iiii.l'!lilt:iU! THO - 0.05 0.2 

• i!J~IE!llHil/Test Circuit 

2 

3 

14 

15 

16 

• JiOJ691J/ Application Example (Fig.3) 

C1 C2: ~till!J.L!:, ~5116RA.1!1i.L!:ffl:::i /7/-tt 

100 P FfJftlti!f!'fl\.' 9 0 ;:. O)'flff1j\ ~ 9 -g:i; 9 t, ~~ 
JJi.~:\'!>, ~iifi:W-"f\.'0)•11f5R.A t ~' -:i t.:r,,iat.f~ t; :i: 9 o 

J.2!1:*~9~:1:9 t, RJ•iffl;:lii\.'O)li!f.J)1Ut~i¥tt1:~1f>a:s 

J::lf~:l:9o 

Ca : 71' JI-:$! :::i /7/-tt 

47 IJF ff:tfti!f!'fl\.'9 0 ;:O)~:Rl;t~~~.A.Jli¥0)3L.J:. IJ Iii¥ 

r .. itOOf*ffil!>IJ:l:9o ~:Bf.J"1J,~<t..:•J9~:1:9t, ~)W

~.A.Jli¥0)~)/ii§-f.J"* ~ < f.i: I) :I; 9 o 

Fig.2 

Unit 

mA 

dB 

µVrms 

mVrm.s 

dB 

nA 

% 

Conditions 

V1N=OVrms 

VouT =-10dBm, f=1kHz 

V1N=OVrms. Rg=2.2kQ 
BPF (20-20kHz) 

TH0;=;1 %, f=;:1 kHz 

1t!i7 i" /.'f.JI- R9=2.2kQ 
f=1kHz 

V1N =OVrms 

VouT =0.3Vrms. f= 1kHz 

R, 
lOkO 

*4 

* 1 1,i~U:;f'l!HlUit10kO 
* 2 ~:IA<l!li.tl:., 'i!iBl:i~A.l!li.tl:.!!l :::i / 7' /-It 
* 3 1 illlJ"C·G,0, 21!1J"C-G,0 

*4 1 0 iJW:;f'~O).;r,.QFF 

4.7µF 

C4,Cs: J~{l~.A:::i/7/-tt 

Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

47 µ F f.J>'tfti!J!'fl\.'9 0 ;:. 0) :::J /7 /-tj" t, R1, R2 (:O)Jli¥:.IE: 

~\.'fJi:lii ~ ~Wfji!fjj}i~f.Jf*:I; IJ :I; 9 o 

R1,R2,Ra,R4,Rs,Rs,C1,Ca: {:::J7{if~T-(NAB) 

:::J/H? 1-:fJi?·;; t-7-:10)/-""'<"Jl-7-:1(Pi¥:.IE:~ 

1201-1s) \.', 7-:1.AI::"- Ff.J"4.75cm/sO):jij~fflO):IE:~I: 

f.i:-:iT~':l:9o 

~l±flH~l;t' 1kHz1:s~\T33dBI: {,:? T ~ \ * 9 0 
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• 'l~rrn~ttdHl/Electrical Characteristic Curves 

218 

1 41---+----+--t--+--j--j---..+-1---t--i 

Q 

~ 3>---+---+--+--+~t---+--+-r--+----; 
w 
a: 
a: 
::> 
0 21---+----+--t--+--jl---f----+-?JLr--t--i 

~ y 
g 1/ 
~ 1 >---+---+-+---+-7'~~-+--+-r--;----; 

5 Z y 
OO~~""""_j_--'--~2-.J'--~3,---'--4!--_J__-!5 

SUPPLY VOLT AGE : V cc (V) 

Fig.4 lft\i~~if.¥~1* -~~~EE~ij;tt 

~ 
0 
I 
f-

z 
0 
r= a: 
R 

3.0 

1.0 

[g 0.3 

0 z 
0 ::;; 
a: 
<( 
I 

0.1 

...J 0.03 

~ 

b 
...J 
w 
> w 
~ -80 

;:;! -70 
f-
gi -60 

~ -50 
0 

-40 

-30 

ll 
Vee 3V 
R, 10k!l .. 
NAB 33dB 

-·- 100Hz 
-1kHz 
---- 10kHz 

0.003 O.D1 0.03 0.1 0.3 

OUTPUT VOLTAGE: V0(V.mJ 

Fig.6 :i:~~)fii:jR$-t±:l:1J~EE1ij;ft 

Vcc=3V 
Rg=22k!l 
R,=10k!l 
NAB 33dB 

~ 

30 100 300 lk 3k 10k 30k 

FREQUENCY : f (Hz) 

Fig.a 'J Cl .A t-- -'J v-"Jv-/i!ilifil~1ij;ft 

RDNIR 

BA3304/BA3304F 

Vcc=3V 
R, =10k!l 

G, 

JS 

~ 
~ 

~· 
20 

30 100 300 1k 3k 10k 30k 
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• fffflJ::.O))iil 
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·BA3306 ALC f-f~-T ..:z. 7 J!l7° 1J 7/7° 
Dual Preamplifier with ALC 

BA3306 (;!:, A 7 v ::t 7 ::/' ::t t.J iz "J I- 7 - 7' v :::i - :$f, 7 -

7' v :::i - :$f ~ffl 1: Im~ Ld~ ALCftj- ~ 7 .:i T' Jv 7' 1) T' / 7' 

\''9 0 

::J /H? t-tJSIP9pinO)/~·;; 'r-:J(;::, U.g.!P}j:_ffl0)7° 

') T' / 7' f 2 @~ C: , ALC@~ f l*.i~ I., T ~' :!: '9 o 

7' 1J T' / 7' ,;1: ~flH~, 1ft~$ \', A. 1J@ ~ '.t A. 1J 11 ·;; -:I ') 
/~:::i/.:P/~W~~tJ:$i1v71-f.177'~/~~~fS 

ffl I.,, 7-7' ~ ·;; I" O)Jiiif~\\>, ;f ·;; 7' .I 1 A'O)~j:_ f !Wll:. 

Vn':l:To 
ALC@~,;1:, 7--v/;?-Jvr .. ,0)1'\7/At.fJ:<, ~)Jt@~ 

e:~~•@~1ntt0'9~~0\', :5i1~~7?v/:JO) 

rt:.~ 'ALC@~Hfl;JilG'9 ~;::. C: ·ff\'~:!: '9 o 

:!: t~;::. O)ft!JI:, ~if.j~A.ai\'';::~j:_'9 ~ ;f ·;; 7' .I 1 A'f !Wll:. 
9~~if.~ .:i- t-@~fl*.i~ i.,n,:1:'9 o 

The BA3306 is a dual preamplifier with ALC, that was 
developed for stereo radio cassette tape recorder, tape 
recorder, etc. 

·~:& 

e nff~;f'~~/Dimensions (Unit: mm) 

22.0-+:g- 2 

1· 
2~ 

Rl.O 

"' ~ ~ 
0 

~ ~~~~=======:;::;::::;:;:;! 
0 

•Features 

BA3306 

Cl.O 

JL 
0.3 

1) lhi'F~~~l±lBl!iJiJf{t:,~' (Vee= 4.5 - 14V)o 1) Wide range of working power supply voltage 

2) )~-~~iJ~'1''1J~' (lo=2.5mA) 0 

3) ~flj~~ \'if!>~ (Gvo= 80d B)0 

4) 1ft~$\'i!!>~ (THO= 0.1%)o 

5)1ft • .g.\'®~ (VN1N=1 µVrms)0 

~A.1Jt.J77'~/~:::i/.:P/~W~~\'®~o 

7) ALCO)'f- -v / ;?-Jvl'i'7 / AiJ~·~~ ' 0 

8) ~if.~ .:i - I-@~ f l*.i~ I., T ~' ~ o 

•m~ 

A7v::t7:J::t:f.Jiz71-7-7'v~-:$f 

220 

(Vee=4.5-14V). 
2) Small current consumption (1 0 = 2.5mA). 
3) High gain (Gv0 =80dB). 
4) Low distortion (THD=0.1 %). 

5) Low noise (VN1N=1 µVrmsl· 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit. 

• Applications 

Stereo radio cassette tape recorder 

00008-22-A 1 G531 



• ·j'o "J? '!f-f r7'7.L../Block Diagram 1 

BA3306 

~ 0 "' ,, < ,, 
<J c z 

' 
0 

-< 0 0 
0 

c <J -< c 
-< 

• a@MM:*:lE.f&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i!l!ila: Vee 16 v 

~~m~ Pd 500* mW 

ibf'Fili!.Ji'~il Topr -25-75 oc 
f*l'filffili'~il Tstg -55-125 oc 

• &•!U1Jfl:sld4 /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 7 14 v 

• tl~fro!M'tt/Electrical Characteristics (Ta=25°C, Vee =7V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

l!l\1~~11;}7;mt la 1.5 2.5 4.0 mA 

mlllilifrila:f1H~ Gvo 70 80 - dB 

:i:~Wlli~:lf:$ THO - 0.1 0.3 % 

.A.:htttm RJN 15 25 45 kQ 

~*l:l:l:hila: VoM 0.6 1.2 - Vrms 

A. 1J:l~UUtffila: VNIN - 1.0 2.0 µVrms 

ALC7-i'/.:?-J~1~7;....;i:. b. ALC - 0 2.5 dB 

RDHnl 

0 z 
L ,, 
-< 
<J 
c 
-< 

Conditions 

V1N = OVrms 

VouT =-10dBV 

NAB 34d8, VouT = 40mVrms 

-

THD=1% 

R g =2.2k Q, SPF= 20Hz-20kHz 

VIN =-60d8V, -30dBV 

BA3306 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

221 

I 
7' 
IJ 
7' 
:,, 
7' 



• ill~:lE'.191~~/Test Circuit 

1.2kn 

O.lµF 12okn 

SW4A 

Fig.1 

• Ji(;Jlt9lJ/ Application Example 

BA3306 

~ 
I 

INPUT 1 OUTPUT 1 

Fig.2 

• 11Jfl:fill.ijij 
(1) Uiif P~ (Fig. 3 ~~) 

Uiif P~ t: ti, ALC ffl 7' "J 7- .:?- - I- tfttt (tlt~3.9k 0) ~ J.... 1J 

71 /t:J....tJ.;):9o 
INPUT 

+ 
22µF 

10k0 
SW4B 

OUTPUT 2 INPUT 2 

2,8 1,9 

ALCO)~ 1 ~ / ?' ti5pin-GNDr.,,O)CRa~~fn";;k;;I: IJ * 
9a 7'~·;1'7~11.ti, :::i:..--7':..---ttO)~lt (22µF)c:11 

::t- Ft:i!l~IJO)ffttt (4.?kQ)t:d:-:i T;;k;~tt tl.;1:9 a 1J 1J 

J\ I) - ~ 1 L. ti, ;: O):J / j'/-tj" c5pinO)fftfit (1M0) t: 

d:-:iT;;k;~tttl.:1:9a 

3.9kn 

390 

lOOµF 
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BA3306 

1.2k0 

120k0 O.lµF 

SW3B 

il2 .2kOSW1 ALC 

SW2 Gvo-Gvc 
SW3 R-P 
SW4 R-P-VNIN-10 

Vee 

22on 7V 

BA3306 
3,7 22µF 

12okn 
+ 

lOµF 
1SS133 

4.7kn 

OUTPUT 

Fig.3 



(2) ~j:P;¥ (Fig. 4 m!~) 

~j:P;¥i.:: ti, 7' / :1~ NAB1:J51 ~7' / :1 t [, Tf~Jfj 

[, * 9 0 ;:: (J) P;¥, ALC !El~ ti~~<! i!1i .Q t;: ~, 5pin ti t~:tl!! 

[, * 9 o NF (J)P;¥'.l'i::tt ti Hi-120 µ s, Lo-3180 µ s t f.i: .Q J: 

? i.::~~'.lE [, * 9 0 

• 11~rr:J~ttllll*l/Electrical Characteristic Curves 

f----+--+---1---1----+-----+--+---

"" 5 6r---+--+--+---+--I--+---+~ 
0 

j: 5 l---+--1-___,l---+-+----1--+~ 
u.J 

~ 41----+-+---+--+--~ ---+----

~ 3 L 
g V\ y 
~2 v 

""" - ---- !-----+----

QQL--+----l5 _ __L_ILO _ _L__1L5_L__20 

SUPPLY VOLTAGE: Vcc(V) 

Fig.5 l!!\jl;~Pi¥1i:mt-1i:iffli1i:£ni¥1i 
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(/) 

u 

60 

;: 50 
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"' I 
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1 
-

t-

i 

100 lk !Ok 100k 
FREQUENCY : f (Hz) 
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!! 
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" ~ 
0 
> 
f- 1.0 
:::J 
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f
:::J 
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3 0.5 
;; 
x 
"" 2 1---

0 
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10 0 

"' ~ 9 0 
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" 
;!': 80 
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u.J 

" ;;: 70 
_J 
0 
> 
g; 60 
0 
_J 

z 
Jj:' 50 
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40 
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BA3306 

BA3306 
1,9 3,7 

1.2k0 33k0 

390 10µF 
0.1µF OUTPUT 

100µF 

Fig.4 

NF~NAB 
34d8 
f ~lkHz 
TH0~1% 

-... 
- 1---

1 

10 15 20 
SUPPLY VOLTAGE: Vcc(V) 

vJoTIJITT 
RL~lOkO 

..Y 
IV 

~ 
~ 

II\ 
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~ 
0 
:r ,_ 

L 
L v 

OJ~?Oo--~-+--_~5~0-~---~30=----+--_-:10 

INPUT VOLTAGE : V1N (dBV) 

Fig.9 :i:~~ilt~$-A.1J11i:m~tt 

- 5 r---r---1----t----t--+----1 
<( 

..§. 
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:-: 4 t----+-----1---+---+--+---l ,_ 
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w 
g:: 3 t----+--t----+-----l---t----1 
::::J 
0 ,_ 
~ 2 t----+--t----+-----l---+---1 
f;l 
w 

~ lr----+---t----t----1---r------1 

100 
AMBIENT TEMPERATURE: Ta("C) 

~ Oi-------r~~i---~--t--~--,~~-----1 
';: ~ 
~ J ~ Vcc=7V 

r---V~---+---+-- t ~lkHz ~ -lO / ALCON 
~ RL~lOkll 
~ I 
0 
> -20 f-------+----+-----+-----+--____, ,_ 
::::J 
Cl ,_ 
::::J 
0-30t-----l---+---+---+--~ 

-~~10=0---~ao:----_~60=-=----_~4-0---~~--~ 
INPUT VOLTAGE : V1N (dBV) 

Fig.13 ALO )..l:fj1J~tt 
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BA3306 

t----t---+--+-+--t++~---+----t Y':1 k~~ 
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OUTPUT VOLTAGE : VouT (V,m,) 
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BA3308/BA3308F 

BA3308 
BA3308F 

ALC i'.1"~7 i J7 Jv7° 1) y/7° 
Dual Preamplifier with ALC 

BA3308/ BA3308 F (j:, :A -T v :if--7 :/' ::t 7J t ·;1 t-- -T - :1 v 
::J-51', 7-/v::J-51'~,Ef.lt:~~~ht.: ALCf;t~7.:i 

7'Jv/ 1J 7'/7'7!9 o 

::J/J'(7 t--~SIP9pin, MF14pin<7)H·;1'T-~(:, ili§

/j'lj:':f_,Ef.1<7) :1 1) 7' / :1 f 2 @lllH:, ALC @Ii~ f i*Jjl GT 

~';l::9o 

/ IJ 7' / /(;j:~flj~~' 1ft~$ (', A:fJIEJ~(;j:A_ :1J 7J '/ / IJ 

;....~:::i;....7;.,.~lf~~~?1v?t--7J7/~;.,.~~~f• 

ffl G, -T-/A..·;1 f"<7)ii1t-\"', ;f-·;1 :1 .11 :A'CT)~':f.f!Wl.I::. 

GT~';l::9o 

ALC@li~(d:, 7--v/;t.Jvrai(l)r\7;....:AfJ'.d:: <, ~mtl!!li~ 

f i*Jiil GT~' .Qt.: iY'.lai¥'.lE;J!:@l~f 9Hitt 9 .Qt.:· tt T? 17-

~ ·;1 7 v / :/(7)~~ 'ALC@l~Hf!JP.lt9 .Q Z: t fJf(! ~ i 9 0 

;J::k, ~(7)~~. ~~~A.-~~':f.9.Q;f-7/./1Xf!W 

11::. 9 .Q ~im! ~ .:i - t-- @liH i*Jiil G n' i 9 o 

BA3308/BA3308F are dual-preamplifiers with ALC, 
those were developed for stereo radio cassette tape 
recorders, general tape recorders. 

·~:Iii: 

1) ALC~mt? 1 ::t- Ff i*J~ G n' .Q o 

2) i!M'F~im!~EElMIJ fJf~ ~' (Vcc=4.5-14 V) 0 

3) il!i'l'~mtfJ'":'.J..' ~~' (lo=3.5mA)0 

4) ~flH~ c· <11> .Q (Gvo=80dB)0 

5) 1ft~$Td1>.Q (THO= 0.1%)o 

6) 1Mli§-Td1>.Q (VN1N=1 µVrms)0 

nA.:tJ7J7/~/~:::i;....7;.,.~lf~~Til1>.Qo 

8) ALC(7)7- -v / ;t.Jv1~7 /:A fJfFl:~ ' 0 

9) ~im!~ .:i- t--@li~fi*JiilGn'.Qo 

10) A:tJt!.tl'it H'Hitt 9 .Q ~ t (;:: J:: ~J, ALCCT) 51' 17- ~ ·;1 

7 v;.... ·;:;" fJ'i'iJ'.3£7! ~ .Q 0 

• ffl~ 

:A-Tv::t7~::t7Jt7t---T-7'v:::i-? 

:A-Tv::tnt·:1 t--7·:1:f-

*-.L.:A-Tv::t 

~.:i-:/·;1?t/:$z 

• ?~m-t~~/Dimensions (Unit : mm) 

BA3308 

22.o:':g 2 

" "' ti 
0 

~ "' N 

0 

"' 
~ 
~ JL 

0.3 

1.25 

BA3308F 

8.7 ± 0.3 

14131211109 8 

1234567 

ciL_ 
~ ~j_{;.;~;;;;'l'::;;;H;;::;h;;:;:_::;;;h;:;;_A;:_;;;;N~;:;\~ 

- ) ~ l--j f- ---11-
..,L -
~nc=J\\,_j~I 

__j I- 0.3Min f ~ 
0 1.27 ± 0.2 0.4 ± 0.1 

e Features 

1) Built-in ALC rectifier diode. 
2) Wide range of working power supply voltage 

(Vcc=4.5~14V). 

3) Small current consumption (1 0 =3.5mA). 
4) High gain (Gv0 =80dB). 
5) Low distortion factor (THD=0.1%). 
6) Low noise (VN1N=1 µVrmsl· 
7) Requires no input coupling capacitor. 
8) Good ALC channel balance. 
9) Built-in power supply muting circuit. 

10) Dynamic range of ALC is variable by using an exter
nal input resistor. 

• Applications 

Stereo radio cassette tape recorder 

Stereo cassette deck 
Home stereo player 
Music center 

00009-22-A 1 G531 225 

I 
/ 
') 
7' 
/ 
/ 



• :7"CJ7?1f17"?7A/Block Diagram 

BA3308 

BA3308F 

• ~M~7'::iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~il!!~EE Vee 16 

1 BA3308 500* 1 

ff~m~ Pd l BA3308F 450* 2 

lbi'Fiii\JtlM!I Topr -25-75 

fJH¥iii\JtlBl!I Tstg -55-125 

*1 Ta=25°Cl'JJ:C'~lll"9<51,l;\i';I~. 1·e1:"?~5.0mW.-,iljGL:i$, 

*2 Ta=25°el'JJ:C'fil!lll"9<51,l;\i';I~. 1·e I:"?~ 4.5mW '"'iili.L:iO, 

• jl~llJft:5lk# /Recommended Operating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 14 v 
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BA3308/BA3308F 

• 11~rr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =7 .OV, I= 1kHz, BPF20 - 20kHz) 

Parameter Symbol Min. Typ. Max. Unit 

11\H~~~·~ la 1.5 3.5 4.5 mA 

1J111ii12'!•11:tom Gvo 70 80 - dB 

:i:~iMiJJ{~$ THO - 0.1 0.3 % 

.A1Jt!tt R1N 15 25 45 kQ 

li:k:±l1J11i:Jl: VoM 0.6 1.2 - Vrms 

.A 1Jittf•il•Jl: VNIN - 1.0 2.0 µVrms 

ALCft!I ALC 40 45 - dB 

ALC f-v/.t.J~/(7/.A A ALC - 0 2.5 dB 

f-\'/-Mt1<11-$-3/ cs 60 75 - dB 

• iJlll~l§llHl/Test Circuit 

• liCi.111~/Application Example 

R, (R ,0 ) jlj:!J:.lf.l't: U, Ro, RaO)f\;t> IJ 1:),l:O) NAB IF.l'lE:IX191iU: 
R,, (R,.) 120k0 1-3, 7-9pinllllt:Jlliil!(.,:l:"f. 

~ 
c,(c,.l 

0.027µF 

Fig.2 

naNrn 

Conditions Test Circuit 

V1N = OVrms Fig.1 

VouT =-10dBV Fig.1 

NAB34dB, VouT =40mVrms Fig.1 

·-·- Fig.1 

THD=1% Fig.1 

Rg =2.2k0, NAB34dB at 1kHz1' 
Fig.1 ltW: 

Rg =3.9k0, V1N=-70dBV~ia, 
Fig.1 

THD=3% 

V iN=-60dBV, -30dBV Fig.1 

Vo= OdBV, NAB34dB Fig.1 

BA3308 

(40X60mm) 
Fig.3 
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BIAS 
osc 

iill Ml!! ;Z A-f Y 7-IJM'i.P\¥0lill:ll1'9 o 

+ +LL 
33µF ~ 

BA3308/BA3308F 

lOQQµF 

SP 
3U 

SP 
3U 

(2)R,, CAOliiftltilfi/jlj'i_"-.·y i"Ol~~ttt..:/:'.l:J:IJ, :;E:):'b;~:;El.,:le9o 

(3)C6 11, M'i.Pi¥0l" ·1 1-':lt!J1'1:J: <;;t;~lili:iEtiJ: U';liill]i/i./ 1 ;l;'llli!llll::J /7'/-tt1', 
lOOOpFl~lt'Oliil !lll:Jl!I., :I0 9 o 

• l!Jfl:~IJ'I 

(1) ~1iiPi¥ 

1) U1iiJ7 /7' (Fig. 5 ~~~) 

(4)L, CclJtl 17' A I- 7 ·y 7'1'9 o 

BA33080) J7 / 7'ch1, ch20) .A :1J$~ (2 ,Spin) t;t, 511 v? 

t- :IJ ") -J'I) / ·'.;f1fi:i]'/jg1J@]~1J~O)f.:~, AlJ :IJ •:; -J' I)/ 

·~t'::i /-r/ if C1, C2tHif t:::1'.·~ t [., ;!: i.t lvo 

U1iiJ7/7'0)~/±-f'IH~t;t:Gv=Rs/R3l'** IJ *91.J', ~ 

~~.A~~#~7'/1Xfft~9G~~ff~G~~(~ 

ffll:_O)):±~J ~OO),C3,R3(C4,R4) t;t:JiDjifj;i{- F@l~~O) 

:lE:@.:SZ.tH· nt:::Jl!v1il!f~,S~J:? t::: L,, ~l±flH~t;t:Rs (R5) 

l'filill!t<9 Gd::? t::: L, * 9 o 
;!: f.: Rs (R6) t;t, ~)M1\ 1 J7 :A O)~~tftm l' t ~ G 0) l', 

3(7)pint tl:l :1J ::i / 7/ iJ"Cs (C5)0)r .. it:::ttifrl!C9 G J:? t::: [., :l: 

"to 
2) ALC (Fig. 6 ~00) 

BA3308t;t, ALCt:::1'.·~1J1§~!t<mtflB, ~-T-;1{ 1) .:i.. - L f 

i7'J~Vf\,':l:9o i§~!t'mtflBt;t, t±l:1J$~(3,7pin)O)f§~t;:: 

~~ [., f.:~mttl:l:1J~!± f ::i / '" v - 9@l~l'¥~~1± 
4.5VF ( ~ 3V,1VdH10.7V) tJ:Ux [.,, -f nJ: I) tl:l:1J~I± 

i.J~·~c\~~::i //\'v-9 f ONt::: [.,:lf~ffl::i /j-"/ij"C7f 

:1E~~i.t*9 0 J7/7'ch1, ch20)ti:l:1J$~0)iJ.Jf'F,¢.U;t3VF 

t:::fi!fl:JE: ~ n n 'GO)l', 1§~tl:l:1J~/±0))$~1M~·1.5VF (~ 

~1i§l'*10.75V) 0) ti~ ::i /J\'v-9 i.J~·oN [.,, ~-T-;1{ 1) .i 

-L::J/ t-D-Jvffl~)Mi§~fft~L,, ALCiJ.li'Fi.J"f*l~ 

[., ;!: 9 0 ~-T-# 1) .i -L t;t, .A:1J 71 / (2,8pin) t GND 

Fig.4 

r .. it:::ttifrl!C~nzs•J, 9H1tttftffi(R1, R2J t.:O)~+r-· 

~.i-LO)mtt•tO)~~J:?T.A:1J~~fM•~tt, 

ALCiJ.Jf'F f ~ i.t * 9 0 ALCiH!m ti, R1, R 20)1@t::: J:? T 

i:il1£T:·~ *91f, ~;!: IJ*~ < 9G tS/NO)j!1i{t;O)Jjj!~t::: 

1J I)* 9 0 R1, R20)1@t;t, @kQf~f:iti.J~·i@~l', +?ftJ 

ALCw!mi.J"f~ €>ti* 9 0 5pinO)C1, R1t::: J:? T ALCO)J7 

9 ·:; ? 9 1 L' I) :IJ J 'i 1) - 9 1 L H~:JE: [., * 9 0 .:: O)Pif:lE: 

@(C1· R1)i.J"*~<1J:tit;f', 1):1JJ\1)-91Lti~<1J 

I)' C1i.J'1J\ ~ c q;i: c J7 9 ·:;? 9 1 L tH.ff < 1J I)* 9 0 

(2) ¥}~Pi¥ (Fig. 7 ~00) 

¥}~Pi¥t::: ti J7 / 7'ch1, ch2f NAB1 ::i 71"ify/7' t [., T 

{ieffl [., ;!: 9 0) l', NF§B(1-3pin, 7-9pin) t::: Pi¥:1E:@@l~ H~ 

ttTNAB4M1H~;J:9 o .:0) t ~O)~/±flH~t;t, 

Gv= I R11+R9/ (l+jwCg • Rg) I /R3 

t::: J: ? Tf~ €> n ;!: 9 i.J", ~1iiPi¥0)fljf~filill!t< t IOiJ l5 J: ? t::: (~ 

i!~.A~O)*'·:; 7' / 1 :::Z."il15!1:.) NABPi¥:lE:@@l~ffilill!t<9 G 

.:: t t::: J:? T 1'.·~1Jf1Jf~H~G J:? t::: L, ;!: 9 o tl:l:1J$~ (3,7 

pin) 0) ih f'F /.!i, ti 3V Ft::: fi!fl :lE: ~ n * 9 0 [., f.: i.J" ? T' 

VoMax-Vcc4i\'1i (Fig.19) t:::~G J:? t:::Vccf5V~JJ::.t:::~ 

< [., T t, ~*t±l :1J~l±t;I: 1.2V (Typ.) l-:LJ::. ti~< 1J I) ;!: 

i.t A, 0 ¥}~Pi¥t::: t;t, ALCt;t:::f'~O)f.: ~Spin fttt-1!!. [., ;!: 9 o 

U1iiPi¥1:::.A:1JYilil-T- (2, Spin) t:::9Htlt L,f.:R1, R2ti, M~. 

Pi¥t::: ti1J < L,f.:li? tfS!N1J cO),rfj,tJ> 6 ~flj t c '~ ;!: 9 o 
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BA3308 

R, 3(7) 
(R,) 

ch~ 
Cch1 J 

ch2 
(ch1 J 

R r-_ __:..;l 8:~kn·:• C, 

~~0~ C, + 22~~ + R(R,) ~ ~) lMn 

(C,) + lQµF 

lOOµF 

INPUT 

4.5VF 

'o'k:"ft''' 

"' VJJJJllJJ/ 

2 (8) 

c, 
(C,) + 

lQµF 

INPUT 

1 (9) 

R, 
(R,) 

R,, 
(R,,) 

4 .3kn 

39n c, 
+ (C,) 

lOOµF 

OUTPUT 

Fig.5 

ch2 
(ch1 J 

ch2 
(ch1 I 

BA3308 

Fig.6 

BA3308 

R, 
(R,,) 

120kn 

c, 
(C, 0 ) 0.027µF 

Fig.7 

3 (7) 

2(8) 

R, 
(R,) 

naNrn 
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• fi!JIU:.(})it• 

BA3308~, 'iii!i!ttJ..pij;(]);f-°·;17' / 17.'(})~~Un.ll:.99 
'ili!i! ~ .:i. - t-181~ t j;lqil l/n' :f: To ;: ti. t.t 1,9pin o.>iii 
)Jlf:h ·;1 t- :::J;.... 7/'ifC3, C4t, 6pin(}) 'J ·;17'Jv71' Jv 9 ffl 
:::J ;....7;....-if Ca(})1f~pij;r .. i(}); 1 ~;.... /f tgt.Q;: t t:.t 11, 

0 
R, °'f R,t ---

0 c,f c,~ c,f 0 

0 

0 I BA3308 111 0 

R.~ ----- _,.,.,._ 

tR, R, R, 

c.f fc, R, R, --- -----
c. c, 

0 -tr.- -1f- 0 

(1 lUiiP<l 

• ltitfl9~f!dllfi/Electrical Characteristic Curves 

< 
~ 12' l---+--1----4-----<---+---+---1----I 

!z 10' 1---+--1----4-----<---+---+---1--
w 
Ir 

~ 8 

!z 6t--t--t---+---1-+---+---c::r---
~· vV 
\!! 4l-----+--l---+-----J~4---+-+--
5 _J..--

4 6 8 10 12 14 16 
SUPPLY VOLTAGE : Vee (V) 

Fig.8 

BA3308/BA3308F 

;f-°·;17' / 1 A'(})~~Hti.ll:. Vt'l.':f:9 o 

l.,f.:ff-:iZ+-$1t.t~:mH!J9t.:.Y.Jt;:C3, C4, R3, ~.Ca, Ra 

t.t, ffiffll8J~(])~ti:c.>1i!ffl9 9 ;: t t ffHl1.' t.: t., :f: "to 

0 __jj:__ 
JPwl 

0 c.f c,+ c,~ 
0 

0 I BA3308 II I 
R,, R,,t l Tc,. C,+ R,., 

c.f 

0 

12 

;;{ 10 
-.S 
.E! 
;..: 8 
z 
w 
Ir 

~ 6 
.... 
z 
~ 4 
\!! 
::::i 
0 2 

0 

~ 
R, ---

JPW JPW 

.c, c, 
-ff-;- -'-ff-

12lM~P<l 

0 

0 

~R, 

~c, 

0 

1 
Vee=7V 

-50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE: Ta('C) 
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[ii 
:s 
> 

0 

:;;,: 
<( 
0 

w 
0 
<( ,_ 
...J 
0 
> 

J 
"-z 
z 
> 
w 
" <( ,_ 
...J 
0 
> 
w 
Cf) 

6 
z 
,_ 
:> 
Cl. 
:;;,: 

~:::_j_:1::~::1:::::1:~1~~=1 
10 100 lk !Ok 100> 

FREQUENCY : I (HzJ 

Fig.11 

100 T } T 
VouT=300mVrms 

90 i----l=lkHz 
T 

80 

70 

60 

50 

40 

30 

20 
0 

10 

0.1 

RL=ID1 
Gvo 

I 
' ' 

R,,R,=39k0 

R, ,R,=6.8k0 

I 

T 
l 
4 6 8 10 12 14 16 

SUPPLY VOLTAGE: Vee(V) 

Vee 7V 
Gv=52dB 
RL =lOkO 
DIN AUDIO 

~ 

0.01 0.1 1 10 100 
SIGNAL SOURCE RESISTANCE : Rg(kO) 

Fig.15 J.. :IJ!llUIE-fi111±-ra-%i!UlU1i:!llitt 

naHrn 

BA3308/BA3308F 

~ 
1.0 

0.9 
0 

[!: 0.8 

~ 0.7 ,_ 
a: 0.6 g 
§ 0.5 

~ 0.4 

~ a: 0.3 
<( 

I 0.2 
_J 
<( 
,_ 0.1 
g 

0 
10 

Vcc=7V 
Vour= 1Vrms 
R,=10k0 
NAB 

17 
1'. 

100 1k 10k 

FREQUENCY : f (Hz) 

Fig.12 ~~~Jili&'JUl-~)JUHH1 

100k 

120 

Vce=l l ~ 
~ 100 VouT=300mVrm 

z 
~ 
" 80 
w 

" <( 

'::; 60 
0 
> 
Cl. 
8 40 
...J 

0 

~ 20 
0 
...J 
0 

0 

I =lkHz 
RL = IOkO 

R,,R,=18k0 

-~ -~ 0 ~ ~ ~ 

AMBIENT TEMPERATURE: Ta('C) 

Fig.14 Ml91~1111J±flH~-~lali~J!H~·t1 

0 

-10 

iD -20 
~ 

~ -30 

z -40 
0 

~ -50 
a: 
ii -60 
w 
Cf) 

...J -70 
w 
z 
z -80 
<( 
I 
() -90 

-100 

'!--

Vcc=7V 
G,=52d8 
Vour=1Vrms 
R,=10k0 
R,=00 

v 

100 

10 100 1K 10K 100K 

FREQUENCY : f (Hz) 

Fig.16 7-1' /;?-J~i?Hv-:.- 3 /-~i&'li1i\'11 
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60 
Jcc~7V 
f~lkHz 

Gv~52d8 > 40 
~ 
r 
0 
0 
> 

20 
w 

"' 
Vour 

Ci "" f-
_j 
0 
> 

l'chl >-

"' Q_ 

>-
"' -20 0 

v 
L] 

ch2 
I-chi 

-40 
~ 

-80 60 40 -20 . 0 
INPUT VOLTAGE : V1Nfd8V) 

Fig.17 ALC1~tt 

1.6---------------,--
-;;; t~lk 1Hz J l, 4 f----1----1----t----t---+--+TH 0 = l 'Y,, 
~ Rc~IOkD 
0 

>. I . 2 t---t----+-1-rl---+--t-d-"'---t-----1 
w 
"' "" f-
_j 
0 
> .8 
f-

"' Q_ .6 f-

"' 0 

::;; .4 

"' ~ 
x .2 

"" ::;; 
0 l 1 

0 4 6 8 10 12 14 16 
SUPPLY VOLTAGE: Vcc(V) 

Fig.19 

I 

~ 

0 
I 
f-

z 
0 
>= a: 
0 

~ 
0 
(.) 

4 z 
0 
::;; 
a: 
"" I 

_j 

"" f-
0 
f-

RD Nm 

11.s 
::; 1.6 
a 

> 
.. 1.4 
w 

" ~ 1.2 
_j 
0 
> 
f-

"' Q_ 

f-

"' 0 

::;; 

"' ~ 
x 

"" ::;; 

.B 

.6 

.4 

.2 

1---

r-

1---

0 
100 

BA3308/BA3308F 

-ro w -~ -~ ~ 

INPUT VOLTAGE : V1N (dBV) 

Fig.18 .At:\11:J1~tt 

-20 

V~c~j~ I: 
f~lkHz 
THD~.l'Y,,; 

I--,....,...... 

v 
Pl 

i 

l 

lk IOk 
LOAD RESISTANCE : R c(D) 
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BA3310N ALC f~ ~ 7' .:i 7 JI; 7° 1) 7 / 7° 
Dual Preamplifier with ALC 

BA3310N,;J:, A7v;;f7-;/;;ft.Jiz·:; t-7-/v::J-51', 

7 - 7" v ::i - 51·~ ffl ';: m.IR iJ t:: ALCft ~ 7 .:i 7' Jv 7" 1) 7' 

/ 7"\:'9 0 

::i //'(7 t- t.i:"SIP10pin0)/'(·:; 7-V·t:, Uitljij~Jf.10)7" 

•J ":,,. 7" i 2191a e:, ALC191M i r:i~ iJ n' * 9 o 

7"~7'/7"~-~-. -~•\:', A~l9IM~A~t.J7/~ 

/ 7::i /7'/-!f J.f:if'~t.i:-111v7 "t.J ·:; 7" 1) / 7'1.Jj.\:i:I* 

ffl iJ, 7-/A..·:; t"O)f'**{t~. *'·:; 7" .I 1 A"O)R~Hnl.!:. 
vn,t9o 

ALC191M,i, T-\'/i1vrai0)1\7/A:llJ::<, ~i&:191M 

C:-~~191·i~tt09~~0\:', 111~~7?1//-;/0) 

JJ;.c 'ALC191ll~i*M.6X9 ~;:::.. C: ti\:'~ t 9 o 

t~;:::..O)~~. ~~~A-~R~9~*'7/./1Xi~l.!:. 

9 ~~i.f- ~ .:i - t- 191Mi r:iil iJ n '* 9 o 

The BA3310N is a dual preamplifier with ALG, that was 
developed for stereo radio cassette tape recorders, tape 
recorders, etc. 

·~:Iii: 

• 91-ff~-t~:!~/Dimensions (Unit : mm) 

•Features 

BA3310N 

1 ) IM'F~iliii~EE:l.fJJ;.c' (Vcc=4-12Vlo 

2 ) )114-~mt:ll:'.P' t.i" c' (lo=4.0mA) 0 

1) Wide range of working power supply voltage 

3) •;fljf~ \:' d1i ~ (Gvo=85d8) 0 

4) it.t~• \:' il1i {i (THD=0.5%)0 

5) il.t*ii\:' d1i {i (VN1N=1 µVrmslo 

6) kfJ t.J ·:; 7" 1) / 7·::i /7/-lf :IJ~·:if'~\:' il1i {i 0 

7) ALC0)7-\' / i1v1~·7 /A :IJ~·J:: c ' 0 

8 l ~i.f- ~ .:i - I- 191M i r:iil iJ n' {i o 

• .m~ 
A7v;t7-;J;;ft.Jiz7!-7-7"v::i-11 

(Vcc=4-12V). 
2) Small current consumption (10 =4.0mA). 
3) High gain (Gvo=85d8). 
4) Low distortion (THD=0.5%). 
5) Low noise (VN1N= 1 µ Vrmsl· 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit. 

• Applications 

Stereo radio cassette tape recorder 
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BA3310N 

• 7 CJ ''/ 7 ~ 1' r? 7.Li./Block Diagram 

• l@M:l&:7-::iE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'iii!i!\t:B: Vee 14 v 
~'.gt§~ pd 850* mW 

ihftiffil.Jt.a llII Topr -25-75 "C 

flil#i.ffil.Jt.allll Tstg -55-125 "C 

e mi!HIJfl;;1e#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 8 12 v 
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e l;~rr..J~tt/Electrical Characteristics (Ta=25°C, Vcc=8V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

~f~~Piiil!:mt lo 1.5 4.0 6.0 mA 

OO@~il!:f:Ef1H~ Gvo 70 85 - dB 

:i:~ID/l)J.ll~i$\ THO - 0.5 1.0 % 

.A:tJtil'it R1N 46 62 82 kQ 

iii*t±J:tl~f:E VoM 1.5 2.2 - Vrms 

.A:tJ~lUl~'il!:f:E VNIN - 1.0 1.8 µVrms 

ALCr i' /5;..Jvl~7:,. A AALC - 0 3.0 dB 

• iJl1J:iEl9li&C!ll/Test Circuit 

SW1 

51 k 

V 4.7k 
cc 

8V 

SWl, SW2: R 1N~R-P-V,,. 

SW3 : P-R-GV, 

SW4 :R-P 

SW5 :ALC 

SW6 : lo 

Fig.1 

RDHm 

Conditions 

-

Vo=1Vrms 

Vo=0.3Vrms 

-

THD=1% 

R 9 =2.2k0 

Gvc = NAB 45dB at 1 kHz 

DIN AUDIO 

V1N=-45dBV 

SW2 

3.9k 

2 4 

3~ 

BA3310N 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• litJH'01J/ Application Example 

3.9k ~2 5.6k 

0.022µ .,, 1J 
;i; 1 OOOp 

• lbfl:fill.BJI 
! 1 J uaai\' (Fig. s ~~l 

0 
2 

ilitHil''::: ,;1:, ALCJf.17' ·;; -T .::t- - H!IJit (fft~3.9k0) ! J...1J 

71 /':::J...n;J:9o 

ALC(})91~/7· ';!:4pin-GNor .. i0:>cRai\':lE:~1"~* fJ * 
9o 7'9 ·;;'791 A,i, :::J/-T/-ij-0)'.~I(22µF) C.~1 

::t - F ';::: iiHIJO:>t!.Hit (4. 7k0) ';::: J: -::> Z )~:li:: ~ ti ;J: 9 o 1) tJ 

/'\I) - 91 .ld;I:, ;: (}) :::i / 7/-ij- c4pin(})f!.Hit (1 M Q) ';::: 

J:-::> Zi~:li::~ tt;l:9 o 

1. 10 2. 9 

INPUT 

3.9k0 

470 

+ 
33µF 

0 
2 

220 

BA3310N 

2 

~------+---+-4-'VVv+.J\/Vv-- ~'Iii'"- '1 I' 

----1~'7-7'/7°:A.tJ 

Fig.2 

Fig.3 

3. 8 

+ 
10µF 

* SW (f) 1 ,;1:.~';!if~ 
SW(f)2,;t:jlj:~~ 

BA3310N 

22µF 

+ 1MO 

~-'\M,---' 1SS133 
4.7k0 

OUTPUT 
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( 2 ) M~U\' (Fig. 4 ~mo 

M~Pi¥1: t;J:, J" / '1'~ NAB{ ::i 71-tf'J" / '1' t Vt~ffl 
~:l:9o C:O)c~.ALCli:illf31;1:;;i;;~1"ili>9f;:iV), ~jJtli:i]lf3 

l;l:"?~~:l:i!/t, 0 NFO)Pi¥'.lf:lll:l;J:Hi-120µs, Lo-3180µ st 

~9J:? 1:~'.lf: ~:1:9 0 

• tl~rr:.J!M'tidbMl/Electrical Characteristic Curves 
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10 
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BA3312N ALC ~)Jll[E]~{\j" ~ 7' i J7 Jv7° IJ J7 / 7° 

Dual Preamplifier with ALC 

BA3312Nt;J:, ;:z.7i,,;;J-5 .. ;/';;J-:hi!·;; t-7-7v:::i-:$f, 

7-7v:::i-:$1'5ffl~~RGk~C~~@ll3M8-T17 

Jl- 7 IJ 7 /7"7!T 0 

:::i /IX"7 t- ld:SIP10pin(J)H·:; 'r-Vt:, ilati'J~ffl0)7" 

1; 7 / 7 i 2 @.il3 t, ALC~)Jt@.il3 i i*lii! G --C ~' :t T 0 

7~7::...-7~•~•. ~~•z. An@.il3~Ann77~ 

::...-~:::i::...--r::...-~w~~~§1v?t-:f.17/~::...-~~~1a 

fflG, 7-/~7~0)Sit•, ~77"/1XO)R~i@~ 
GT~'::l:To 

ALC@]l3t;J:, Ti7/*JL-rai0)1\7;...-;:z.1/J:(, ~)Jt@Jl3 

ti80)k~. -~~@Jl3inM~9~~~<:. §1~~7 

? v / ';'/'O)ft.~ 'ALC@Jl3Hf41i.lt T ~ Z:. t tfZ 8 :t 9 o 

:tkZ:.O)~~. ~~nAM~R~9~~7//1Xi@~ 

T ~ ~~ ~ 1 - t-@.il3 i l*lit G n' :t 9 o 

The BA3312N is a dual preamplifier with ALC, that was 
developed for stereo radio casstte tape recorders, tape 
recorders, etc. 

• *¥:Bi: 

• Wlf~-;j")i~/Dimensions (Unit : mm) 

• Features 

BA3312N 

1 ) iJ.Jfi:~ilil!~l±lBIHI tJflJ;.~' (Vcc=4-12V)0 1) Wide range of working power supply voltage 

2) )j!jjf~)JIW .. :'.!l~~' (lo=4.0mA} 0 

3) •flH~Z .ii>~ (Gvo=85dB)0 

4 )1{!;~$7! .ii>~ (THD=0.5%)o 

5 )~*laz<t>~ (VN1N=1 µVrmslo 

6} kfJ:f.1·;;7" 1J /'7':::i /-T/~fJ~·~~(!.ii>~o 

7) ALC0)7 i7 / *JL-J\ 7 / :::Z. fJ~·J: ~ 'o 

8 )~ilil!~ 1- t-@Jl3il*lll GT~'~o 

•m~ 

:::z.7v;;J-7V;;J-:1Ji!7t-7-7v:::i-§ 

(Vcc=4-12V). 
2) Small current consumption (lo=4.0mA). 
3) High gain (Gvo=85dB}. 
4) Low distortion (THD=0.5%). 
5) Low noise (VN1N= 1 µ Vrmsl· 
6) Requires no input coupling capacitor. 
7) Excellent ALC channel balance. 
8) Built-in power supply muting circuit. 

• Applications 

Stereo radio cassette tape recorder 
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• :7'1J 7~1i 1' 7"77 A/Block Diagram 

) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-~ 
___ _J 

• t@M:l&:7;:~*3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~;Jill1D:E£ Vee 14 v 

ITT':&:m~ pd 850* mW 

lbi'Fi.!1.l!UUJ Topr -25-75 ·c 
iliH'fi.!l.Jf~ll.!I Tstg -55-125 ·c 

• ll~llJflosM~/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4 8 12 v 
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e il~rr.J~tt/Electrical Characteristics (Ta=25°C, Vcc=BV, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

l!l\i~-IS-Pi\''ill:mt la 1.5 4.0 6.0 mA 

ml 19Jllll 'Ill: EE flH~ Gvo 70 85 - dB 

~~IDlli8l~$ THO - 0.5 1.0 % 

J...:h~lltit R,N 46 62 82 kQ 

~:kt±l:h'lll:EE VoM 1.5 2.2 - Vrms 

J... :h~lUUHl!:EE VNIN - 1.0 1.8 µVrms 

ALC-f--1' ;;;;._;i,1\7 /.A t. ALC - 0 3.0 dB 

ALC~W:J AL Ca 40 45 - dB 

r"\'/:?-Jv-l!Hv-~=i/ cs 40 55 - dB 

• illlJ:iEIElitt~/Test Circuit 

SW1 

51 k 

Fig.1 

RD Nm 

Conditions 

-

Vo=1Vrms 

Vo=0.3Vrms 

-

THD=1% 

R9=2.2k0 

Gvc=NAB 45clB at 1kHz 

DIN AUDIO 

V1N=-45dBV 

-

R9=2.2k0 

SW2 

4 

~ 

BA3312N 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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BA3312N 

e lit;JDf§IJ/ Application Example 

------------1 MUTE
1 
!:...~---------------- + 

2 

1~'7-r '/7 A.t.J --------~ 

• l/Jfl'~IJ.I 

1 1 1 u-aai\' (Fig. s ~~l 

u-aai\'t: t;f:, ALC.lf:l7' ·;;Ti- H!ftit (jft~3.9kQ) ~A 

1J71 /t:A.na:To 
ALCO) 91 ~ /? tHpin-GNDr,,,O)CRPi\':JN&C'** IJ * 

To 7'9·;;'791.ld;f:, :::J/7/"!fO)~jt(47µF)C:ICl*J 

flll0)~~1lt: J: "'.) -c;~:lE ~ n * "9 0 1; M~ 1; - 111 i.1;1:, 

Z.O):::i:.-7:.-"lfc 4pinO)t!ft;t (510kO) t:J:""JT~:lE~ 

*1.:!:To 
( 2) j:Ij:~Pi\' (Fig. 4 ~~) 

j:Ij:~Pi\'t: I;!:, J7/:1~NAB1:::i71-tf7' /:1 t l.,Tff.lf:I 

[.,a: To Z. 0) t ~, ALC@~i;1::;;r;~c< db~ t.: ~. 4pint;f:ft 

il!!t.,a:"9 0 NFO)ai\''.iE~t;f:Hi-120µ5, Lo-3180µ5 ct.I:~ 

J:? t:~:iE t., *To 

Fig.2 

INPUT 
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470 

33µF 

* SW'7'>1 l;t~fi111; 
SW'7'>2t;tjlj:~ll1; 

3, B 

+ 
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Fig.3 

2. 9 3, B 

+ 

BA3312N 

4 

OUTPUT 

BA3312N 
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470 

+ 
33µF 

Fig.4 



• 11~tf..J!Mttllb~/Electrical Characteristic Curves 
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BA333 ALC f-.j ~~ii /M~Jfl 7° 1) 7 / 7° 
REC/PB Preamplifier with ALC 

e ~Jf~-;j"~ljg)/Dimensions (Unit:mm) 

BA333t.;I:, ALCN ~ ~ ,/ 1) ",/ ·:; '7 7' I) J7 ':.-- 7'<:9 0 tl:l :::l:J ~· 

71 :;l'/jg:::l:J ~~61.>, ALCA.:::l:J(g]lltrJ.,Zlf :I- -51[!j]~~~il[JU~ 

tJ.rc· ~.Qt.:: dJ, '' 1J r:i;i.,~.::. 511:J:r.\:O)-tz ·:; H:::iUiil<:9 0 

tk~-~A.~0)~7//1XUt~6~0)~t, ··~ 
0)*8JtPtJat <:~JI: c\: tt n' t 9 o 

The BA333 is a monolithic preamplifier with ALC. 

-~~ 
1) tif'F~iW-~IHUII tf 2.5 - 16V t'il=mt:::Jt;1, 'o 
~~-~J...~0)"./37'J8~MlT+~M•WtJc\::hT 

3) ALCl'Bli1Jtfl1;; < 1Hm$tfJ: 1, 'o 
4) 1±11.J 1"71 j'~1.J1fil~m1:::;k~ < (Vcc=9.0V, RL= 

8200 1' 2.1Vrms Typ.) l±l:tJ!liili=fl:::il[m ALC ~)Jit(g]lltr, 

:I- -1f(g]ttt1Js·m~1'~ .Qo 

5) iIHl87! ~ .Q o 

•Features 

1) Extremely wide range of working power voltage (2.5 

-16V). 
2) Power supply switching pop noise is eliminated. 
3) Wide ALC range and excellent compression ratio. 
4) Extremely large output drive capability (2.1 Vrms, typ. 

at V cc=9.0V, RL = 820 Q ). The output is directly con
nectable to the ALC rectifier and meter circuit. 

5) Low noise. 

•JIB~ 

:tJ-tz·:; t--T-/v:J-51. 

fO)ftlJ 

• Applications 

Cassette tape recorder 

00012-22-A 1 G531 

22.o:':i" 

2.54±0.2 

20.32±0.3 1.25 

I a::n cm cm cm IID cm a:n cm cm j 

BA333 

Cl.0 

JL 
0.3 
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• tl@!M:il:k~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

~iJi!~EE Vee 16 v 
ffgff!~ Pd 500 * mW 

tif'Fi.ilB.ltll!ll!I Topr -25-75 ·c 
f*#i.ilB.JJnll!I Tstg -55-125 ·c 

• tlj\tr.J!fi¥tt/Electrical Characteristics (Ta=25'C, Vcc=9.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. 

11\tf~~P\lil!:mt lo - 2.7 5.0 

OO@~~EEltJm Gvo 65 76 -

~~~illl~$ THD - 0.09 0.3 

!Ut*t:l:l:hil!:EE VoM 1.7 2.1 -

A. :tJJUU!Hiil!:EE VNIN - 1.3 2.5 

ALC:::i v ~ 51 ~EE Ve - 0.1 1.0 

A.:tJ~:tit R1N 60 100 -

• tlj\tr.J!fi¥ttdll~/Electrical Characteristic Curves 

4 8 U IB 

Unit 

mA 

dB 

% 

Vrms 

µVrms 

v 
kQ 

Conditions 

V1N=OVrms 

VouT =0.3Vrms 

VouT =0.3Vrms 

THD=1% 

Rg=2.2kQ 
SPF (30Hz-20kHz) 

120 

cn.100 

"-
> 

c:i 
.. 80 
z 

~ 
~ eo 
;'.'! 
_J 

~ 
40 

20 

-
-

L 

::'SI 

BA333 

Test Circuit 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

,... Gvo 

Gvc 

I 

.l 
SUPPLY VOLTAGE: Vee [V) 100 lk 10k 100k 

Fig.1 
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• illg~(i:!U&~/Test Circuit 
s, 

Item S1 S2 
Fig.5 

lo Open Short 

2 Gvo Short Open 

3 THD Short Open 

4 VoM Short Open 

5 VNIN Open Short 

6 Ve Open Short 

7 R1N Short Open 

220µF + 

Fig.6 ALC1i¥ttil!IJ;Eliil~ll~ 

RD Nm 

BA333 

1~ 
/!) 
iJJl. 
7' 
;.., 
/ 

I 
/ 
') 
7' 
;.., 

S3 S4 S5 Ss S7 / 
Short Open Open Short Open 

Short Short Open Open Short 

Short Open Open Short Short 

Short Open Open Short Short 

Short Open Open Short Short 

Short Open Short Short Short 

Open Open Open Short Short 
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e ~Httt$il&Q)il/.1Jl (Fig. 7 ~~) 

C1: :A.1rfJ·:;/ 1J/?::i/7/if 

t~:A.~ifttt:JJW~-9-.:t :J:9 o 

2.2µf-10µF Hit~ [.,:J:qo 

1jq~ ~ 'n1f~:A.~iftt': ';t:t~·~1Jl:' 9 o 

C2: IJ ·:;/J'v71 J'v9ffl::J/7/if 

IC!*iaBQ)f!.Hi'U:: l:'IJ ·:;/J'v71 J'v9 H'J:IJ :J:9 o 

C3: °Xmtl\11~.A::i/7/if 

f!f:ijtQ) if 1 / 1f*'.lE ~ :ti* 9 0 

R1 t Q)~td.-@;- t.>it l"5~'.li:: ~ :h :J: 9 o 

1J1 ~ ~ 'ntf~:A.~iftt': 'j:1f~1Jl"9 o 

10 µ F-100 µf r .. i-z:·f~ffl Vt< t~ ~ ~ 'o 

C4: fi[mtB!lll:.ffl~ ;.1~~9 

t [.,;: :hff iJ: tt :ti ~j'."~~·T-Q)fi[)ttfttit~,;::~)t:lfmt:h 

i@.iEiJ: t±J1:JIJJf'):,¢.\;IJff~ €;. :h f'VoMtf1!f""f9.@;: C ff® I) 

:J: "to 

2.2 µ F-10µFtf;@~1"9 o 

Cs: °Xmtl'i1 l~.A::J/7/if 
t±l1:Ji'FtiF.H*'.lE vn,.Qfi[mttfttitQ)xmt1~·11~.A ::i:,, 

7/ifl"9o t[.,Z:::hWiJ:~:h~. ntt~~~•T-ttt 

~~~i*i$Q)ji[)tfiltitW:A..QZ::C:~iJ:~:J:9o 

• .r;CiJIH§IJ/ Application Example 

220!1 

10 µ F-47 µ F 1Jfi@~l:'9 o 

C7: 1)·:;/J'v71J'v9 

Cs : t±l1:J fJ ·:; 7' 1) /? ::J / 7/-tf 

~;f,;::jfilJB.lWJ!J IJ *it A, 0 

2.2µF-10µF1J~-i@~l"9 0 

+ c, 

+ 
R, 

+ c., 

c, 

Fig.7 

Vee 
R, 

- + 

2.2k!l 

lOµF 

+ 

~·R 1 ........ Re 

C1 ---C3 

BA333 

c, 

8 Ca 

+ -

L,. L,1.tlil'!ll~f'fl:-&:-tii!T 

ilUifiH·;;J<lt.>-C < t:~ '' 
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BA3402/BA3402F 

BA3402 
BA3402F 

-M~Wm:T .:z. 7 Jll::t- " 1J 1~-A. /'J 7/7° 
Dual Auto-Reverse Preamplifier 

BA3402/BA3402F I;!:, :ti-.A 7 I/ ::t ffll:mJ~ l.d.: ::t- 1-

1) , , - A 7' ·:; :\=- w If.I 0)"1' 1) 7' / :1 C' 9 0 7 :t '7 - F t 1) 

1\- .A (J)A.. ·:; H~lll i 1f IC i*Jl1B(J)~-=f .A 1 ·:; 7- 1: J:-::> T 

fi~n*9(J)c<, ~-(J)~~.A177-~J:.Q"-7Fmmi 

c..1:1:tx~-r. f~ijjtt-JJ"'~<. i!!ic~-JJ"'llti!l!t:t.;:•J, itJJ.Jt-r1m 
$(J)[RJ_t, ~.AA:-.A11:1:-&Jt"5*9o *f.:, J...fJ:tJ·:;/ 
IJ :..-?::::i :..-7:..--if ~~,,n ~ t.i:~ 'IHlllttn~(J)t.:ilD, 9~l1BM 

~#.i.tk1J~·r11J~C' ~ .Q t.:ttC' t.i: < , ~iJii!:J5tJ...H~I:"- ·:; t-:' ~ii 
\ 

11:~-tt.Q;: t-JJ>"iJi> IJ*-ttlt, 0 

The BA3402/BA3402F are car stereo preamplifiers de
veloped exclusively for auto-reverse decks. 

·~:Lil: 
1) 'f!Ul-6-l'i.li> .Q 0 (VN1N=1.2 µVrmsl 

2) m!@Jltt;flj~~1Jf~~ ' 0 (Gvo=85d8) 

3) f~ijjtt(J)~~ '~T .A 1 ·:; 7- ~ i*Jjl ~ T ~'.Qt.: clD, 1 @lltt 

(J)~#~.A177-~J:-::>T~~~7-~/*~(J)A..7f"m 

mi 1J>"iiJjjgc: iii> .Qo 

~J...tJ~-~?5/Fn~~J:ij, J...fJ:tJ7/~/?::::i 

/j'-'/-lj-1J>"'f'~l' iii> .Q 0 

5) J\17'.A@lltti*J~(J)f.:clD, 9H;J'Ltl1B~#.i.ft1Jf1;'td:~'o 

6) "·:; l"mm i~(J)*' ·:; :t .11.A'1J""1J\ ~ ~ 'o 

7) F51:7'jjgfJ(J)*~~,I~ ·:;~;Jq::i'7tl:ltJ@lltttt.i:-::> 

T~'.Qo 

8) -;t1J :..- t-i!iHJi(J)~~1J"'~~t.;:1:::>rrJ H:t.i:-::>n'.Qo 

9) ~~Jfi!!ic~l:M!it ~ f.:1MVX"·:; Jr- v1:~c1D 6 n T 
~ \ .Q 0 

•Features 

1) Low noise. (VN1N=1.2 µ Vrmsl 
2) High open-loop gain. (Gvo=85d8) 

3) The built-in high-reliability electronic switch enables 
left/right channel head switching with a single exter
nal switch. 

4) The use of a virtual ground in the input circuit elimi
nates the need for input coupling capacitoors. 

5) A built-in bias circuit reduces the number of external 
components required. 

6) Low pop noise upon head switching. 
7) High drive capability emitter-follower output circuit. 
8) Pin out arrangement simplifies PC board design. 

9) Compact package enables high-density mounting. 

• ;j.~'f°)i~/Dimensions (Unit :: mm) 

BA3402 

19.5±0.1 

l--1.21±0.2 

19.05±0.3 

~ 
2 4 6 8 10 12 14 16 

BA3402F 

~~I __ ~------

;I ti f[mnnn3l 
:g 1.27±02 0.4±0.1 
0 

•m~ 

:ti-.A-Tl/::t 

:pj:~:i!j:Jf.l::t- t- 1J/\-.A7·:;:\'-

• Applications 

Car stereo 

2.75±0.25 

Auto-reverse deck exclusively for playback 

00013'-22-A 1 G529 
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• 7· a 7 ? $117 7 7.b./Block Diagram 

BA3402 BA3402F 

INPUT 
A-1 

INPUT 
A-2 

INPUT 
B-2 

NC 

INPUT 
8-1 

• l;l;;Jftt!@i&.#11£~/Circuit Diagram (BA3402) 

14 

GNO 

NFB 
B 

OUTPUT 
B 

CONTROL 

10 16 

• ~M:l&::k:iE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

il!:i).j!i!!:J± Vee 14 

l BA3402 400* 1 

ltfgt!i!~ l Pd 
BA3402F 500* 2 

IJ.Jf'Fig1UM!I Topr -25-75 

f*ff:igr,mim Tstg -55-125 

*1 Ta=2s·c~ . .LtC'~lll9~1J!i5-l;J:, 1·e 1:-::i~ 4.0mW til!ti.;~o 

*2 Ta=25"Ci:l..tC'~!ll9~1J!i5-I;!, 1·e 1:-:>~5.0mW '!'iJ!t[.;~o 

250 RD Nm 

INPUT A-2 

NC 

NFB 8 

Unit 

v 

mW 

·c 

·c 

BA3402/BA3402F 

OUTPUT A 

INPUT A-1 

NC 

NC 

CONTROL 

NC 

INPUT B-1 



BA3402/BA3402F 

• t1~£t-.J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

Parameter Symbol Min. Typ. 

mi~~ai\''lli:ffi lo - 4 

r.fl@~Ml!'.EE'flJt~ Gvo 70 85 

A. :ti:l!UU11Hif'lli:EE VNJN - 1.2 

~7\::±!:h'lli:EE VoM 1.5 2.0 

A-B Ch r.i?i:JA ~-? CTAB 37 50 

1-2Ch ro9?i:JA ~-? CT1-2 57 65 

A.:ht\ 17" X~ffi Is - 150 

:i:~~illl~$ THO - 0.1 

::i:.- ~i:i-Jvt0 /Av:.-
VrnL 1.2 -*-iv i"L 

:J/ ~i:J-Jvt°/Av;, 
VrnH -*-iv i"H 

-

• j111J~IEli3~/Test Circuit 

• Ji5Jfl91J/ Application Example 

Max. Unit Conditions 

5.5 mA CONTROL pin: OPEN 

- dB Vour = 0.3Vrms. f = 1kHz 

2.0 µVrms R g =2.2kQ B.P.F. 30Hz~20kHz 

- Vrms THD=1%, 1=1kHz 

- dB Rg =2.2kQ, f=1kHz 

- dB R 9 =2.2kQ,f=1kHz 

500 nA V1N = OVrms 

0.3 % Vour = 0.3Vrms 

- v 

2.8 v 

Vour 

Fig.1 

:At:'-:IJ 

* 1-4fH.,'1J.LI::, ~!~WxtiM!l :::i ;,-7;,--<t 

Fig.2 

naNrn 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• !l~~!M'MElll*i/Electrical Characteristic Curves 

252 

fz 
w 
a: 
a: 
:::i 
0 
f- 4 
z 
i'.5 3 
U) 

~ 2 
0 

0 

V,N=OVrms 
CONTROL Pin : OPEN 

If 
~ 

0 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE : V cc (V) 

Fig .4 J!!\f;§-l;5-a,J'1ttmt-1tti~1ttll:1M1 

0 
I 
f-

z 
0 
f= a: 

3 Vcc=BV 
R, = 10k.O 
NAB46dB 

-+-

~ Q,31-+-++-f-H-<'~'"""~--'--+-+--.'-11 -~ITT"'", o""kH~z'-+-1--+--+-+--< 

~ 'f;g=\dd~~ 

~ 0· 1almE=~~~sm~EI§I~ 
I 
_.J 

~ O.Q31-++++H-+---+--l~-l-l-W-1'1:'7'--11-f'-==::.c1e>,k""Hz;o._1 
I=' JV 

0.03 0.1 0.3 3 

OUTPUT VOLTAGE: V0 (V,m,) 

naNm 

iD 
~ "O ro ~ 
3 ~ 
0" 02 z <( 

- CJ 

C3 l'5 
w <( 
CJ f-
<( _.J 
f- 0 
_.J > 
§; ~ 
Q_ 0 
0 _.J 

':lo 
w z U) 

WO 
Q_ _.J 
00 

0 

6 
z 
<( 
CJ 

w 

100 

80 

60 

40 

20 

0 

" 100 

~ 
0 80 
> 

BA3402/BA3402F 

7--1' /;?-Jlrl;JJ~;t 
.::Z1' ·~7-

9V 

f--f£1o01µµ~F=t-tf!tJl±tt!::::;tjj1~Gl~vcjt--1t=i~::1 
H~µF.U. TT 

n !till n 
TIIIl Tr 

30 100 300 1k 3k 10k 30k 
FREQUENCY : f (Hz) 

Fig.5 tll:flH~-~ilUUMi 

f=lkHz 
R,=10k.O 

7 
Q_ 60 
8 
_J 40 
z 
15'. 20 
0 

0 
0 4 8 12 16 20 

SUPPLY VOLTAGE: Vee (V) 



(/) 
0 

z 
0 
i= 
<! 
0: 
<! 
0.. 
w 

4 

1 
~ 
>~ 3 

w 
CJ 
<! 
f
_J 

0 2 
> 
f
:::> 
0.. 
f
:::> 
0 1 
::;; 
:::> 
::;; 

~ 0 

(/) 80 
_J 
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]! 40 
0 

20 

0 

Fig.8 

f-1kHz 
THD=1% 
NAB46d8 

I/ 

t 
11 
4 8 12 16 20 

SUPPLY VOLTAGE : V 00 (V) 

Vcc=8V 
NAB=46d8 
R,=2.2k!1 

r--.. 

010 30 100 300 1k 3k 10k 30k 

100 

6 80 

z 
<i 
0 60 
w 
0 

~ 
0 40 
> 
0.. 
0 
0 
_J 20 
z 
w 
0.. 
0 

0 
-20 

FREQUENCY : I (Hz) 

Vcc=8V 
f=1kHz 
R,=10k!1 

0 20 40 60 80 

AMBIENT TEMPERATURE: Ta (°C) 

naNrn 

BA3402/BA3402F 

' f-< 
0 

m 
q 
:2 
0 
_J 

w 80 
> 
':'J 60 

"' _J 40 
<( 

t;; 20 
Cf) 

l"'.:: 

- ·--1 Vee -8V 
NAB~46dB 

t--1 R,=2.2kn 

--+-

I --1-
I-
f-

t-1 ----i--
·-t--

--- - H 

H 

~ 0 10 30 100 300 1k 3k 10k 30k 

~ 
0 
I 
f-

z 
~ 1.0 
0: 

~ 
~ 0.3 

0 z 
0 0.1 
::;; 
0: 
<! 
I 
_J 0.03 
<! 
f-

Fig.9 

I• 

FREQUENCY : f (Hz) 

Ch. A-Ch. srai 
7 D .A t- - 7 v-")v-p,i])fii:Ji~;Jtt 

Vcc 8V 

~'.zls 10~~dB 
V0 =0.3V,m, 

~ 0.0130 
100 300 1k 3k 10k 30k 

';;( 

FREQUENCY : I (Hz} 

f---+---+--+-+---t---+--1-------j v cc= 8V 
VlN=OVrms 

s 3001----+---+---+-+--+--+----+-+--~~----+ 

-" 

f- ~ 
~ ~ 
~ 100~~~~~~~~~~~~~~~ 
(/) 
<! m 
~ 301----+---+---+-+---+--+----+-+---+--+----+ 
0.. 
;f; 

AMBIENT TEMPERATURE: Ta (°C) 
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~ 
0 
I 
f-

z 
0 
i'= 
a: 
~ 0.1 

i5 
0 z 

V,,=BV 
f=lkHz 
R,=10kll 
V0 =1Vrms 

~ 
~ 0.03 
I 

.i--

_J 

~ 
0.01 ~20 0 20 40 60 

AMBIENT TEMPERATURE : Ta ("C) 

Fig.14 ~~fil!])~]{$-~llili.ffi\Jl f;ftt 

• flJfiJ:.O))i~ 

80 

(1) ..A.:1:J1lllH&:ttl?5 :..- t..:·1.iit 

mM"-7Ft7~7/7~~ti77~:..-?:i;....7;....-ij-fffl 

\,'f.:~.g., 71J 7/70)~i~n:..A.ai¥,::::i ;..,7;....-ij-(7):ft~~ 

•w"-7F~•n~~~. "-7Ffm1t~tt~~tw.:V.>~ 

;!: i" o ~ n H1HI:. i" ~ f.: ~, BA3402/BA3402 F C' ';t .A :1:J 

~@:ttl?5/F1Ji.tf•ffl. ~~-C'~~~#S..A.:1:Jti7 

7'1J/7.:i/7'/-ij-fih~t [;;ttth,o ~n';t BIAS~T

i..A.:1:J~ljNFO)@;ttl?5/ F~t [;, ..A.:1:Jl-5/9A9 

(7)1\17A1 ~(7)~T-J: •J ~~~ t \,'.:;, 11;t..-c"t 0 m•" ".! 

F':::•n~ia)frE~)frE,;t, ..A.t.J I- 5 / 9A 9(7)/'\°-AJ\17' 

A~)JiE(7).1J.C'i"O)C', "-"J Ffm1t~tt~:tC'':::';t.t:;J:lj 

:ttt1t,o mM"-·:.i F(7)~M@J::, ~~\,''iit!ic~~(7)'/lB.g.J::, .A 
t.Jfjl] f 7 Cl -7 -1 /?~};;II.~';:: C' ~ ~ \, , • .g. ,;t, Fig. 15 ';:: 

if;i"J:?,;::fffJft,;::J:IJ..A.t.J l-5/9A9fl'l17A [;, ti 

".// 1) /?':i /7/-ij- 1f-1f' [; Tt'&;WG [;TT~\, 'o 

Fig.15 

(2) T-\' / i1r,tJJ:l~U. :i / I- CJ-Jr, 

CONTROL ~T-f, tftm f1i' [; L Vcc,:tt>Wci" ~ t 
Ch.A-1, Ch.B-1 ·/J'·, :::t-7'/,;::-g~ t Ch.A-2, Ch.B-2 tJf 

iM'F[;:l:i"o ~~';::ffl\,'~fftm';t 15kQffft~[;:l:i"o ~ 

(7) 15kQ t CONTROL ~T--GND rai,:tt>Wci"~ :::J /7 

BA3402/BA3402F 

/ -ij-0)~1!:, ~lj IC l*JgBO) 7' ;r, 11''7 :..-tftm 20k Q ';:: J: -:i 

TtJJ•jtl*JitJf*:J: IJ :J:i" 0 :::J /7/-ij-O)~Jtf1j\~ < i" 

~ t w~ ;t l*lt tJfl* < ?J 1 a -g (7) -c, .i< ti &~i(7) 9 1 ~ :..

? ,: .g. tJ tt n§l::lE: [; L < t!. ~ \, 'o tJJ•;tl*Jl f ii!> ;t IJ l* < 

[;:J:i"t, #77'.fR'.E.i"~~t#.:V.>~:ti"(T)l'~a[; 

T < t!. ~ \, 'o lJ .t:>, CONTROL ~T-f GND 1iil':tt;Wc [; 

LT-\'/ i;r,tJ)~;t fff? 1.iit..f Fig.16 ':if;[; :ti" o ~ 

O)~.g., T-\'/*J" 1 fJ•S 2A.(7)tJ]~;tai¥t 2 fJ•S 1" 

O)l:JJ.;tai¥C', tn•;tl*lt#RtJ~:ti"(7)-C~a#~~C' 

i" 0 

I-<>----.----- Vcc=SV 

15KO 

16 

f--v/3i:JL..-IJJ:llA 
A1"·;1T 

ii: Vcc=8Vl'1!1.'fflT {,t§;f;()):if::Jll'T o 

Fig.16 

(3) tl:J :1:J ti ·y /I) / ?° :::J / 7' / "ij-

ti - A 7 v :::t (7) •.g., 7° 1)7//0)tl:Jt.J';t 1--/:::J/ 1-

CI -J(.,@]~f 1f' [; T H'7-7 //,;::ft;Wc ~ n :!: "9(7) l', tl:J 

t.Jti~/~/?:i/7/-ij-fS<~t#C'~:ti"o 7'~7 

//(7)tl:J:1:Jf 1--/:::J/ t-CJ-J(.,f1f'~f',:iaft7·:.i'\=-tl:l 

:1:J ti" ~-.g.· ~ ~ \, \ ';tiaft/'1'7-7 / /':tt>Wci" ~--;%' 

~~. tl:lt.Jti~/~/?:::J/7/-ij-#~~C'i"o 

~-~~11:.. -~WM•ffl:i;....7;..,-ij-

BA3402/BA3402F C' ,;t, ~..A.t.J t:0 
/ t BIAS Yi/fiT-rai,:::R 

~!lflll:., ~Si~WM•ffl(7):i :..-7:.--"ift.f1Z,~C'i" o fft~1i';t 

1000-2000pFC'i"o ~(7)fjfJ~·,J,~i"~':ti"t, R~J~~ 

'\'>, ~Si~WTl'(7)*•5.E&J\t\,'-:it.:r,,iatJ'"'.E.L;:ti"o J2!';:: 

* ~ i" ~* i" t. liJ~il*~C'(7)f.!ij)&'~~;\:·t1':~11' f .t:; J: '£ 
[;:J:i"o ~.;J:;~~~~,Eij:::J/7/"iff~~~~tBl'~:J: 

i"(7)C', ~O)·.g.~m•"-~F0)1/~-1/'/At(7)~

fJ• S~::1:1ih~::l'E: [;Z < t!. ~\,'o 

(5) /\1 HA:::J/7/"if 

NF Yi/fiT-t BIAS Yi!fiT-rai,:::, If 1 /~§l::l'E:fflfftm t ia?IH:::tt 
;Wei"~ :::J /7/-ij-fJfJ\1 /~A :::J /7/-ij-C'i" o ~(7)~11:1i 

';:: J: -:i T 1~~~;\:ft tJf)~ :J: I J :J: i" o ~ 11:1i ';:: J: ~ 1~~~;\:ft (7) 

R1t(7)flT-f Fig. 5 !:if;[; :ti" 

(6) M'.E.1 :i 51-if~T-

tl:l t.JYi/fiT- t NFYilfiT-r.lJ,;::fql}\ ~ n~ RC(7)~Jl..1J..g.ptt~T-': 

J: -:i -r M'.E.1' :i 51-ifati~~tJ,.*:lE: ~ n *-go Fig.m:s \,' 

-r, l!Ji&'~1kHzC'(7)r,fl@l~~EHIJ~~fGvc(dB) t [;:ti" 

t, 
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C= 3180X10-6 
R2 ( F) 

t ~'? m]f;fi -/J> 61§-:JE:ttb''j~:JE: ~ n a; 9 o Ra 'j: 100 Q mt f 
m~t.,a:9o~~M**~9~a:9t, ~ff~mwHa 

1i t%:htJ < tJ ~a 9~l')i~ vr < tf. ~ ~\o 
(7) BA3402 (:: BA3402F (:: l' (;!:, I~·:; 'r- ",J fJ~ W :fJ -Q tc.11J 

t.::, yiffft~~.;J,ZtfYiiiT-i"icitw-wtJ 11 a: -r o ::·1iemt.::~ t., -r 
'j: ~)I~ ( fC:_' ~ ~ 'o 

RDNIR 

ell 
0 
"llt' 
C") 
c 
II 

W:IJ 
t."/ 

2. 14 

NF 
t:";... 

4. 12 

BA3402/BA3402F 

OUT 

c 

A, A, 
A, 

Fig.17 
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BA3404F/BA3404FS/BA3404L 

BA3404F 
BA3404FS 
BA3404L 

3V ;;f- 1-- 1) l~-':7.. 7' ::i J7 Jv7° 1J 7/7° 
3V Auto Reverse Dual Preamplifier 

BA3404F/BA3404FS/BA3404L (.t, 3V~ibl!A. ·;t F* /.A 

7 v;f './.A 71'¥}~Jf.IO);f- i-- 1J 1\-.A 7 :i 7' J1;7' 1J 7' / 

7'7!To DCifilJfali<! J..1J, LED.:&Lf;f- 1-- 1) J\-.AtJ]~,t 

;If(!~ .Q (i IJ', nftili&~ffl LED F 71 ,, ~ l*Jit [., ·n' ;j: 
To 

The BA3404F/BA3404FS/BA3404L are auto-reverse 

dual preampilfiers to be used for playback of 3V head

phone stereo system. 

•*¥~ 

1) 1!i~Utc· <11> .Q o (VN1N=1.2 µ Vrms) 

2) 1\ 17' .A IE1~~1J~O) t.:: cib, 1H<J-WgB.f.i1i'ii:~IJ~·y.fJ c 'o 
(J..1JtJ ·;17' 1J /?:::i /7/if;lic' S fJc') 

3) I ~ ·:; 9;jqJ'7tl:l1J 0) t.: cib tl:l 1J 1;_...1::0 
- $''/.A ;/J~'1!i~ 'o 

4) 1IE]~O).A1 ·;t f- (!jifjjf- 1' ;....-tJ1;0)tJ]~,t ;/J'°J:illigo 

5) )~~EHi\'tt;IJ~·fe:c 'o ( 1.6V 7!tb1'FJ:illig Typ.) 

6) jij~1J[ti] ~ ~t"LEDO) t.:: ci/)O)LED 1''711\ ~ l*J~ [.,'"[ 

• Features 

1) Low noise. (VN1N= 1.2 µ Vrms) 
2) Small number of external components due to bias cir

cuit system. 
(Requires no input coupling capacitor.) 

3) Low output impedance because of emitter follower 

output. 
4) Both channels can be switched by one circuit switch. 

5) Good reduced voltage characteristic. (1.6V Typ.) 
6) Built-in LED driver for LED that indicates playback 

direction. 

• ~ff~'1"~18J/Dimensions (Unit : mm) 

BA3404F 

2345678 

BA3404FS 

BA3404L 

~ 
2 4 6 8 10 12 14 16 
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BA3404F/BA3404FS/BA3404L 

BA3404L 

• ~.X;f~:k:iE:#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

1!l;)lf.1!l;E£ Vee 4.5 v 

BA3404F 500*' 

~:m~~ BA3404FS Pd 650 02 mW 

BA3404L 400* 3 

tbf'Fi.!1.liWOO To pr -25-75 ·c 

i!iH'¥i.!1.liWOO Tstg -55-125 ·c 

* 1 Ta=25"e J:.11: "Z'li!'ffl-0 '@1,1!-;~;f;I: 1"e C? ~ 5.0mW '!').'-'< t;: '@. 

*2 Ta=25'ei:U"Z'li!'ffl"9'@1,l!i;ii 1·e 1:-:>~ 6.5mW '!'i.'-'<C:'@. 

*3 Ta=25'eJ:.1J:Zli!'ffl"9'@1,l!i;i;!: 1·e 1:-:>~ 4.0mW '!'i.'-'<C:'@. 

• 11~£r:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =3V, RL=10kQ) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~jg-15-P<f•mt lo 0.9 2.3 4.0 mA V1N = OVrms Fig.1 

~llllll3•E£flj~~ Gvo 70 80 - dB Vo =-10dBm, 1=1kHz Fig.1 

A. :hl~UUHl•EE VNIN - 1.2 1.8 µVrms V1N = OVrms. Rg = 2.2kQ Fig.1 

n*t:l:ltJ•EE VoM 250 450 - mVrms THD=1%, f=1kHz Fig.1 

7-v/:?-Jvrain::i;A. CT 55 65 - dB jjlJf- t' /:?-Jv, Vo=-10dBm, Fig.1 
t---7 1=1kHz 

Ami· Bmif--v/:?- CT ch 55 65 - dB jj1J7-v/::j<Jv, Vo=-10dBm, Fig.1 
Jvrai7CJ;A. t---7 f=1 kHz 

~~~iii~$ THO - 0.08 0.15 % Vo= 0.2Vrms. f = 1kHz Fig.1 

A.:1Jt~17";A.•mt Is - 100 310 nA V1N =OV rms Fig.1 

LEDn*l!:mt I LED - 5 - mA - Fig.1 
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e iJl~~IBllHll/Test Circuit 

• liCilf.191J/Application Example 

Vee 
Ol~--"Nv-~~~-+-----1~~ 

GND 

258 

1------

1 

' 

IL .. 
0 .. 
C') 
c 
ID 

IL .. 
0 .. 
:I 
ID 

Fig.1 

Fig.2 

180k!l 

0.022µF 

5600 

naNrn 

BA3404F/BA3404FS/BA3404L 

LOUT 

ROUT 

e 34d8, NAB[ii)lll! (1 kHz) 
•14 l!l.U' 4pin lill:,,l:jjt*"il, 

4pin f.A1J1RIJ0)1\1' 7'Al:"9 
-<> l::~f1Jl'"9. 

•W•~-~f~~-~~~~~l'"9.8•t*8< 
T61::W•~-~W•<~ij*"9· 

• 34d8, NAB[ii)~!I (1 kHz) 
•14 l!l.U' 4pin fE:,'l:jjt*"il,, 4pinf.A1J1RIJO)J\1' 

7' AL:-; 6 l::~fiJL'T. 



BA3406AL/BA3406AF 

BA3406AL 
BA3406AF 

~ i-7- 1" /?'1t~7 .17Jl.t7°IJ7/-;/ 
Dual Preamplifier with Muting circuits 

BA3406AL/BA3406AHt, ~ .:i - 7 1 / ·'.i !El ~UHf ;1. 9 

;i,7- 7ffl~~--1~J:I~ ~IEll!H· ~Jl (., t.::~.mttm-T .:i 7' ;i,7 

~7'/7l'9ollih~~~U~1~-Ff~Jll.,T~~. 

ftll<7)ml!rt1~7 v1vH~~fFiiJlmT, w~~;z1 ·:'7:.f~ma 

9.Q;:ci.J'l'~;l;9a ;l;t.::, ~.:i-71/?IEl~,;1:71Jy 

//flB t~!Jl.3L. (.,TC'{> t.::d.Hz ·;; t-~f;,t;:<7) ~ .:i -7 1 /'ft 

(., T1i!!ffll' ~ ;1:9 o 

The BA3406ALIBA3406AF are multi-function dual 
preamplifiers containing switching circuits of muting 
and time constant for a metal tape. 

•*:llt 
1) 11.Jf'F~i/J~l±l"Bi1!Jff6-14V C: lt:c ' 0 

2) Cl-./ 1.A'l'j;j.Qo (VN1N=1.0µVrms Typ.) 

3) ~IEl~l!r~l±~IJf~tJ'~c '" (Gvo = 80dB Typ. at 1pin,15pin) 

4) 27-t'/*;"f 1 7-·;;7Tmi;Xl.,Tc'.Qt.::ci!J, 7-t'/ 

*;i,r\ 7 /.A tJ''.1.ilVo 

~I~~9*Cl?llih<7)~ci!J, llih1/~-~/.AW~ 

6) ;{ 9 ;i,Mftt<7) t.:: ci!J<7)ffl~ ~ IEl~H ~Jl (.,Tc' .Q a 

7) ~ .:i -7 1 / ·'.i<7) t.:: d.J<7)@~1!rf ~it(., Tc' .Q o 

8) 71J 7'/ 7{;Bt ;{ 9 Jv, ~ .:i-7 1 /·'.iW:l~~IEl~l!rtJ'' 

ji;~,:::~1Jl.3L. (.,Tc' .Qt.:: ci!J, ~~~t<7) El EtllitJ'.:k ~ c' o 

9) lli h~ilffL::, ~mtll15ll:.Jf.1<7) ~ 1 ~ - Ff ~it(., Tc' .Q 

<7)l'ftll<7)@~ t /\7 v JvL::t~~9 .Q;:: t IJ''l' ~ .Q o 

10) ;{ 9 Jf.,<7) 70 µsf );lc'.lE9 .Q CR<7) R 1cf ~Jl L, Tc' .Q<7)l' 

~/7/~f~tt~9.Q~~l'~~-f~~9.Q;:t 

tJ''l' ~ {> 0 

•m~ 

:tJ-.A-Tv~ 

7:/':tJi! 

7-77";; =t-

•Features 

1) Wide range of working power supply voltage 
(6V-14V). 

2) Low noise. (VN1N= 1.0 µ Vrms Typ.) 
3) High open-loop gain. (Gvo = 80dB Typ. at 1 pin, 

15pin) 

4) Good channel balance due to the 2-channel 1-chip 
structure. 

e 91-Jt~'tj")i~/Dimensions (Unit : mm) 

BA3406AL 

1---1.27±0.2 

19.05±0.3 

1 3 5 7 9 11 13 15 

~ 
2 4 6 8 10 12 14 16 

BA3406AL 

"' c:i 
+I 
N 
<D 

0.3 

0.55 J 
2.75±0.25 

~-,-J=c_Jpr n n n n n a 
~ 1 ~~__j I- -I ~ !§I 1.27 ±0-2 0.4±0.1 

Cl.O 

5) Low output impedance due to the emitter-follower 
output. 

6) Built-in switching circuit for use of metal tape. 
7) Built-in switching circuit for muting. 
8) The preamplifier circuit, and metal and muting cir

cuits are perfectly independent, resulting in large 
designing freedom. 

9) An output terminal has a built-in reverse flow preven
tion diode, resulting in possibility of connecting with 
other circuits in parallel. 

10) As R of CR that decides 70µs of metal tape is built
in, a time constant can be decided by only using 
external capacitors. 

• Applications 

Car stereo player 
Radio cassette tape recorder 
Tape deck 
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BA3406AL/BA3406AF 

BA3406AL BA3406AF 

OUTPU OUTPUT 
OUTPUT 1-L 2-R 
2-L 

OUTPUT OUTPUT 
2-L 1-R 

METAL 
R 

METAL NFB 

MUTE L R 

illllialJ MUTE 

10 METAL L R 
illlliall 

INPUT 
R 

METALillUiall 

• l*Ja!S@i!m/£~/Circuit Diagram (BA3406AL) 

R, R, 

D, 
O, 10 6 

D, o .. R,, D,, r 
3.3k[l 

3k[l 

R, D, 
~ R,. 

D, R,, 8.2k[l 
R,, 

~ 
0,, 0,, 

D, R,, ~ 
D, ~ R,, s 

R,, ~ 

D, R,. 8.2k[l ~ 
0,. 0,. 

R,o ~ R,. 
R, D, 

3.3k[l 3k[l 

D,o o,, R,. D,, 16 

D, o, 15 14 12 

R, R, R,o 
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BA3406AL/BA3406AF 

• ~M~=*::lE:m/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

Vee 16 v 
-----1~B-A-3-40_6_A_L-+-------+----·-4-00_*_1-------+-~------

~:@j!l:$l<: Pd r---·-·----- mW l BA3406AF 500* 2 

To pr 

Tstg -55-125 

*1 Ta=25'etL.l:cfi!'lll9~ll!.\i;l;t, 1·e 1:-:ig 4.0mw";Jii,L;9. 

*2 Ta=25'el.'JJ:c·fi!'lll99ll!.\i;l;t, 1·e 1:-:ig 5.0mW ";Jii,L;9" 

·c 

·c 

e m~llJfF~d!j:/Recommended Operating Conditions ( Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 8 14 v 

• C~l't-J~tt/Electrical Characteristics (Ta=25°C, Vee =8V) 

Parameter Symbol Min. Typ. Max. Unit 

!ft\1~ -l'Hi¥'.ili:im lo - 3.0 4.5 mA 

flllll!lll!'.ili:B:;flH~ at pin1 
Gvo 75 80 - dB 

pin15 

.A. :hl!UUtH~'.ili:B: VNIN - 1.0 2.0 µVrms 

~::kt±l:h'.ili:B: at pin1 
VoM 1.0 1 .4 - Vrms 

pin15 

ri'/:'f-Jl,f'oi'7r:i;<. f.-7 CT 50 65 - dB 

:i:~M:lil1i~$ at pin1 THD - 0.1 0.6 % 
pin15 

ri'/:'f-Jv!\7/:A CB - 0 1.5 dB 

.A.:ht!Hfe R1N 50 - - kQ 

• iJlg:lE:IEJi&~/Test Circuit 

SWB-4 

THD 

Fig.1 

RDNm 

Conditions 

V1N=OVrms 

VouT =0.3V rms, 1=1 kHz 

V1N=OVrms. Rg=2.2k0 

THD=1%, 1=1 kHz 

1=1kHz, R9=2.2kQ 

VouT =0.3V rms 

VouT =0.3V rms 

-

ON 
SW5 

lOkD 

ON 

SW6 
.>19Jt.. 

15k0 
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• R)Jijfl.I/ Application Example 

+ 
220µF 

0.033µF 

• t1•&9*'ttllbal/Electrical Characteristic Curves 

262 

1 5 
l--+---1--+--l-t--+---l--+--t-+-+--1 

!z 4 
~ f--+--+--+--1-1--+--+--+--t-r._.--+---t 

~3 ~ 
!z 
~ 21--+--+--+--l-f--+--+--l---t-t--+--t 

f3 
5 
0 

0 '--~4~.__6..___.__8..__..._~10...._..__~12~..__1~4__. 
SUPPLY VOLTAGE:V,, (V) 

Fig.3 1!lf~~llittillf-•~tll:~tt 

~ f=1kHz 
?~ 2 >---+--+---i-+--+--+-+---< THO= 1 % 
- R, =10k0 

w 1.6t--t--l----t-+--+---t-t--._,±:;;-f-""""r---t 
o ...+--1--t- 1 pin 
~ t-+---tV1--::±---+-"f--t--+--t-15pirr+---1 

~ 1.21---1-,+t---t-+--t--+-t---+--+-l---l 

5 
~ 081--+--+--t-+---l--+-t---+--+-l---l 
0 
::;; 
~ 0.4>---+--+---i-+--+--+-+---+---+-+---< 

x 
~ 

SUPPLY VOLTAGE:Vcc (V) 

Fig.5 A*lfl1ltll:-tiil!Cll:~tt 

Fig.2 

RDHIR 

iD 
3 

120 

100 

0 80 
6 
z 
~ 60 
w 
0 

~ 40 

~ 
20 

0 4 

BA3406AL/BA3406AF 

13.2V Vee 

Vour=0.3V,., 
1=1kHz 
R, =10k0 

1~n t--
15pin 

6 8 10 12 14 
SUPPLY VOLTAGE:Vcc (V) 

0 0 0 
-~ 0 ~ 40 00 00 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.6 tll:fljq~ 
•1~~11it•illf-l!lll!li.lili~tt 
lfl:tJtll: . 
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120 

110 

100 

90 

~ 80 

6 70 
z 
~ 60 
uJ 
'.<l 50 
':; 
~ 40 

30 

20 

10 

10 

V"-SV .! Ill 
l---rn3V,m._+- It- . -+-

r·Ht ~- II- --

It-·· 

lp1n :S ~ 
~ 

~~v )\ lb-,,. 'N 
i--Gvo 2p1n 

~ 
lp1n 

l6p1n : 
15plfl 

f--vcc=BV ]'... Ill 
t--~L=10k0 <ml-· 

2p1n 
Vo=0.3V 1p1n 

1 

i 
100 lk. !Ok 

FREQUENCY: f (Hz) 

Vee=BV 
2pin +----, f=lOOHz 

60 

50 

40 ~ 

10 

0 
100k 

0 
::c 
>
z 
Q 
>a: 
0 

I 
16pin 11-~ 1=10k!l 

~ 
15 
Q 
z 
0 

~ 0.1 
<( 
I 
_J 

g 
>-

1---· 
r--
1--

0.01 
0.01 

0 
::c 
>-

10 

~, 
;::: 
a: 
;::' 
en 
15 
0 z 
~ 0.1 
a: 
<( 
::c 
_J 

~ 
0.01 

0.01 

Jlpin 

N v fJ_ 15pin 

0.1 10 
OUTPUT VOLTAGE: Vo (V,msl 

Vee BV 
2pin ~:=lOkHz 
16pin RL=10k!l 

lpm1-+-
15pm 

v 
17 

./ 

::s 

Ii 
0.1 10 

OUTPUT VOLTAGE: Vo (V,msl 

RDNm 

BA3406AL/BA3406AF 

60 TTTtli 2pin 
16plll i 
Vcc=BV 
Vo,,,,0.3V~ms 50 

~ 
I 

40 

]\ I 
I 

30 
I 

-· 

~ 
METAL 
SW:OFF 

20 

JL METAL 

f-

1m 

STi I . +-
L 

10 

100 lk 10k 100k 
FREQUENCY: I (Hz) 

Fig.8 ;I. 9Jv-T-/1 :::J 71' -if1;¥tt 

10 

z 
Qi 
ii: 
0 
ti 
5 f---t--1 
Q 
z 
0 

~ 0.1 
<( 
::c 
_J 

g 
>-

-

+--

~ 

Vee BV 

_2pin t=:; f lkHz 

16pin ~ Rl~\Ok!l 

T 
lpm 

15pini=J=l 

f7 
J j 

0. oiL.0-1 ~_L.LLWJOL. 1_..l.-.µ..W...WL--'--'-c..w.~10 

OUTPUT VOLTAGE: Vo (Vrmsl 

Fig.10 ~$-tJ:l:ht/±1;¥1'1 

120 + Vcc=SV 
_Ag=2.2k0 

I I I 

T -+ 100 

I/ 
I 

80 

J}' I 

17 ! 
60 

40 
I I 

20 
I 
I 

100 lk lOk 100k 
FREQUENCY: I (Hz) 
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Vcc=8V 
RL=IClk n t--

l ~~010 
FILTER +---

' 

I 

c~ .Li 

' L'J 

~ 

0100 lk 10k IOOk 
SIGNAL SOURCE IMPEDANCE: Ag {0) 

60 
R-5.lkO 

i-- Vcc=BV 

50 

40 ~=m 
la' v 

~-47"11 

RJ I 
30 

C-33µF w 
rn 

20 

10 

.LL 
.! 

100 lk IOk 100k 
FREQUENCY: I (Hz) 
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BA3406AL/BA3406AF 

eo~~~~~~~~~~~~~~~ 

-l, !, i' t1l i: I Lll '! H++t+f---+-+I++++ttt--R-5. lkO -TT! 1 ~ ! ! Vcc,=1ay 
50 f-+-t-1 l -+1--i'-t+j#lt- -+I -+-I ++ttjt--+-+J_-+++ttfl 

! l 
40 >--+-+-+++ttfl-T7---~Ho'l-+H-ll'-]Lj-+ -++; +++++t--+-+++++tfl 

30>----+--' ___ tz~~~~+++++++---+-H+++I*---+-++--
:/- _l 

I 
100 lk I Ok 100k 

FREQUENCY: f (Hz) 

I-~ 
50 f---+--+-+---+--+--+---+--+--f= lkHz -1 

RL=lOkO 
48 Rg-2.2k0 

C=4.7µF 

1ii 44 f--+--t-t--+--+-+--+i---=~-l"'"9--t 
3 i-t-
~ J---+--+-J--c.l--"""f--J--+---+---11--+---I 
~t---+-___ ,,L__v----t--+---+--t--+--+--+~f---t 
38 e---t+--L-+--+--+--+--+--+--+--+---t--l 

36 -/J 
34 f---+--+---tf---+--+---t-+--+----t-+--t 

32 +---+--+--+---+--+---l--+--+---1--+---i 

30 o+---+--+--+--~8-~~12,---+-~1~6--1-~20~ 
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BA3408/BA3408F 

BA3408 
BA3408F 

7-' .1 -p )(I~ - J.. IJ I'\ - ,A 70 IJ -p / 70 
Dual Auto-Reverse Preamplifier for Car Stereo 

BA3408/BA3408F Li, :h- .A 7v~ffll:OO~1.d.:M~W 

ffl~-t-1;1\-.A/ 1J7'//7!T 0 7;t'7-F/ 1JJ\-.A 

O)AnW~~W~~$0)~~.A1777!fi~Q~~. • 

*O)~~~.A 1"J71:.1:1:~-n~~tt:lf~ <, *!!.31:-Cl!i~~t 

g~t t.t I)' -!! •;t t-0)1M!Hl:l:fJt.U:!i * T 0 * t.:, 7 ;t '7 

- I''/ 1; 1"\- .A O):jij~1J[iJJ f ~ff-T Q LED F 71' 1\lfi]l!§ 

f ~jl I., l" s IJ, LEDi imJl1;~:tJ ~it Q Z. t :If<!~ t To 

~6~. An!fill!§~. :t.17/~;,,7~;,,7;,,~f~~tt., 

t.t1. 'lfil~ H*ffl t., n 'Q0)7!, llB~#.i.~ fl1l1Jiill7! ~Qt t 

ti~. ~~aA•~~Z.ij~Q~7FO)m11:1~~TQZ. 

ttf7!~ tTo 

The BA3408/BA3408F are auto-reverse preampllfiers 
developed for exclusive use of playback of the car 

stereo player. 

-~~ 
1) O- .I 1 .A' (VN1N=1.2 µVrms) 7!~ 90 

2) 1\ 17' .A!fill!§1J~O) t.: ~. ~H;J-Lt$~#.i.~:lf1/'f.t1.'o 

(An:h ·y/ 1) /?~/7'/~flfh~t 1.,1,tl.') 

~An:t.17/~;,,7~;,,7;,,~W~~O)~~.t~~~ 

}i'.;lf*~\,\o 

4) 17 ·:1 /7!~/0C !.,Ts IJ, 7 -v /;t-JvJ"\7 /.A:lf~l.'o 

s)1\1'7'-A!fila~t~Jt1.,-r1.,Qt.:~. -;f-·:1/.11.A'tf1J' 

~ \,\0 

~I~7~*D'7iliti7!~/0Cl.,T.5~Wti1'/~-~/ 

.A:lffi\,\o 

7) 11fili~O).A 1·:.t77!lilii71' / ;:t-JL-O)WIJ :ltM:fiiJligo 

8) M~nfiJJfff-TLED F711\!fill!§f~il l.,l\.'Qo 

• mi1! 
:h-.A7v~ 

M~Wffl~- t- 1J1"\-.A'T·:1='r 

• ~~-t~lii!/Dimensions (Unit : mm) 

BA3408 
19.4±0.3 

R12 1;615 14 1312 11 10 ~I 

~~ 
M

0
~ 1 2 3 4 5 6 7 8 Fl-t7'6 ±0.3 

d ~ 

""+1 T · [Jo "" 
d ~ ~ ~ ih~~ 

6; 1 ~0·3 I I I ~ 17.78±0:3, 8.8±0.6" 

BA3408F 

10.0±0.3 

.i1i[1 F9 
:;;:; ~ 

12345678 

-:_l 

~.,?d!nnnnnnnrl 
..:. T~,--i i.- ...ii-, 

0 1.27±0.2 0.4±0.1 

•Features 

1) Low noise (VN1N=1.2 µV,msl· 
2) Due to bias circuit sysem, a number of external com

ponents is small. (Requires no coupling capacitor) 
3) Low range stability is high because it employs no in

put coupling capacitor. 
4) Good channel balance due to one chip structure. 
5) Pop noise is small because of being built-in bias 

circuit. 
6) Low output impedance due to the emitter follower out-

put structure. 
7) The both channels are switchable by one switcher cir-

cuit. 
8) Built-in driver circuit of LED showing a playback 

direction. 

• Applications 

Car stereo player 
Auto-reverse deck exclusive use of playback 
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BA3408/BA3408F 

• P-J81!181iHllilt~/Circuit Diagram 

15 

• ill&M:fii:::k~#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ilUHE Vee 16 

l BA3408 600*' 
ff~m~ Pd l BA3408F 500* 2 

tilf'Fi.lil.JilBIID To pr -25-75 

f!iH.fi.lil.JilBIID Tstg -55-125 

*1 Ta=25'etLl::.l'iil'Fll90lll€d;l, 1·e t:-:>;! 6.0mW '!').\tl50o 

* 2 Ta=25'e l-:1..1:. l'ii!'fflo 0!lli;t;l, 1'e t:-:> <! 5.0mW '!'),It[,; 0 0 
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v 

mW 

·c 
·c 

lC 
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• ;l'lt~l1JfF;\f-I: /Recommended Operating Conditions (Ta=25°C) 

Vee 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 8 14 v 

• !l~rs~t!t/Electrical Characteristics (Ta=25°C, Vcc=BV, RL=10k0) 

Parameter Symbol 

Jmf~ -%Pi¥1l!:lllt lo 

r.IJIQJllll~l±flH~ Gvo 

.A :tJt~UUt"l§-ll!:I± VNIN 

JUi:;l;::±l:fJ~I± VoM 

r"\'/.::?-Jv cs 
i!Hv-:/3/ 

-----
A·Br"l':.--;t-11-r~i J 

CT ch 
"7i:l7- 1----7 

.A:fJ1{-(y7-ll!:lllt Is 

~@i~iB(~$ THD 

LED:if.':;l;:~lllt ILED 

:::i :.-- t--i:i-11-t::·:.--:;i_ i.,.::,, 
VTHL ;J;-Jv FL 

:::J / I- i:l - Jv l::' / 7- v :/ 
VTHH ;J;-Jv F H 

• illtl'.iE'.1§1~~/Test Circuit 

Rg 
rv 2.2kD 

Min. 

2.1 

64 

-

1.0 

55 

55 

-

-

-

1.2 

-

Typ. Max. Unit 

3.7 5.4 mA 

75 - dB 

1.2 1.9 µ Vrms 

1.6 - Vrms 

65 - dB 

65 - dB 

200 600 nA 

0.1 0.3 % 

- 20 mA 

- - v 

- 2.8 v 

Fig.1 

naNm 

BA3408/BA3408F 

Conditions 

V1N=OVrms 

VouT=OdBm, f=1kHz 

V1N=OVrms. Rg=2.2kQ 

THD=1% 

f=1kHz, Rg=2.2kQ, 
BPF=20-20kHz 

f= 1 kHz, Rg= 2.2k Q, 
BPF=20-20kHz 

V1N=OVrms 

Vo=0.3Vrms 

\80kfl 
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BA3408/BA3408F 

e JtjJ!f§IJ/ Application Example 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-...~~~~~~~----<p-<~+~-+ ~c 

SWI 

ii (1)SW1b"ONOH:~,chAb"IJJ1');t,LED2b"F.i\:tJl,:l:9o 
(2) SWltJ"OFFO)/:~,chBfJ'ti1');[,LEDlfl F.i(:tJ[,:1:9 0 
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0.022µF 2.2k0 IOµF 
+ 

Fig.2 

RDNrn 

47pF 

47pF 

SP 
40 

SP 
40 

llJOOµF 
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BA3410AF 

BA3410AF 3V ~11i IM~~ AT .b. 7° 1) 17 / 7° 
3V REC/PB System Preamplifier 

BA3410AFt;t:, 3V~j~'E .J 7 JV7'- -/ v :J - '.)iffl0)8\% 

/j'ij~~;Aj'b/ 1)7'//1'9 0 1 -T·;;/J:.t;::, f!l~ffl1 

:J71-lj'J7//, 71?7'//, 71/7'//, 8\%7'/ 

~ ~c@mt, =hst~•9.Q&fll~•@mtm• 

l_,'"(\,';1;9o 

=O)m•~~ij, 1@m1•~0):A1~-T1'&f!lwa~w 

"i'iJlil':IJ:t.:lib, / 1J;.... HH.&O):k~IJ:*'111J'. M~1tt.l'IB!h;i: 

9o 
;i: t.:, BTL/~'7-Y ::...-/ tO)Hf:fflc·3v ;1. 'E&fflr-/v 
::i-'.)l'O)(;ttA.cO)~liEf-@'t;t.:lib, t·;; !-0)1]\ll'Ht, iJ 

Jf~1U::k~'t:~.ll:!i ;1;9 o 

The BA3410AF is a recording/playback system pream
plifier for 3V monaural tape recorder. 

•*¥~ 

1) &fllW• ~A 1 ·;; T f l*Jil vn' .Qt.: lib, 1 l!mll?t H~,~ 

:A 1 ·;; -Tt.f1~fflc· ~ .Qo 

2) &\%$0)'E-= ~ t.filfliE1' it .Q o 

~fll~~. ~~~O)'.)i'1v?i-n~/~::...-~W"iiI•1'it 

.Q 0 

4) f!blnf~t.J 1' it .Q o ( iHtPi¥ 4.8mA, jij~Pi¥3.8mA) 

5) SOP 16pin H ·;; 'T- ;:;- f t*ffl I_, T ~' .Q t.: lib, t ·;; I- 0) 

I M!.!1 t tfIBI h .Q 0 

•m~ 

3v~;~;<-H~fflnt ·;; i-r-/v:::i-'.'.i 

• 9Hf~\t~IBl/Dimensions (Unit : mm) 

r-:L ___ r;;:;;;;,:;;;;;::;;;;;;;;;;::;;;;;::;;;;;;;;;:;i 
~ ~-Ltilr-mnnnnnd 
...:12.---1 1.- --11.-

0 1.27±0.2 0-4±0.1 

•Features 

1) As a REC/PB switch is built-in, one-circuit one-
contact-point switch can be used. 

2) Monitoring during the recording is possible. 
3) Head direct coupling during the playback is possible. 
4) Low current consumption (4.8mA at recording, 3.8mA 

at playback) . 
5) A set can be minimized because of employing SOP 

16pin package. 

• Applications 

3V cassette tape recorder for memory recording 
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BA3410AF 

BA3410AF 

• ~M:ii::k~*!/Absolute Maximum Ratings (Ta=25'c) 

Parameter Symbol Limits Unit 

~i&7l!EE Vee 4.0 v 

ff~ffl!Ji:: pd 550* mW 

ID1'Fi..ll1Ueli!I Topr -20-75 oc 

fliH'fi..ll!Ueli!I Tstg -40-125 oc 

• ll~llJtF;1H~ /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3 3.5 v 

e C~ff.J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =3V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Ui!t1!1\i~ ~Pi¥~mt lo R. 2.3 4.8 7.2 mA V1N = OVrms 

j.lj:~1ftti~~Pi¥~mt lo P. 1.8 3.8 6.2 mA V1N = OVrms 

OOl!lln~EEf1J~~1) Gvo-EQ 59 70 - dB V1N =-90dBV 

r,fJl!lJn~EEflH~2) Gve-EL 40 44 48 dB V1N =-64dBV 

r,Jll!lln~EEflH#l(3) Gve-ML 47 50 53 dB V1N =-75dBV 

Ml!lln~EEflH#l(4) Gve-MR 60 64 67 dB V1N =-80dBV 

ft*i:l:l:IJ~ll: VoM-R 400 500 - mVrms THD=1% 

~$(1) THD--EL - 0.1 0.7 % VIN =-54dBV 

';t$(2) THD--MR - 0.4 1.5 % V1N =-60dBV 

~$(3) THD--MR - 0.3 1.5 % V1N =-32dBV 

LED:±l:IJ•mt(1) loL-P1 20 50 - µA Vee =2.3V 

LED:±l:IJ~mt(2) loL-P2 - 0 10 µA Vee =1.7V 

.A. :IJ llUUli!t ~EE(1 ) VNIN PL - 1.2 2.0 µVrms Rg =2.2kQ, BPF=20- 20kHz 

.A. :IJ llUU1H!'~EE(2) VNIN RL - 1.4 2.0 µVrms R g =2.2kQ, BPF=20- 20kHz 
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• ilti'.1811&~/Test Circuit 

Fig.1 
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e 'l~fr.J~ttdtl*l/Electrical Characteristic Curves 
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BA3412K 

BA3412K 3V 7-' .1 J1 '"' :;;t - " 1J I~ - .A&ii /A~~ .A=;- .b. 7° IJ J1/7° 
3V Dual Auto-Reverse REC/PB System Preamplifier 

BA3412K!;I:, 3V~)m!O) .7. 7 v ;tj~/fl}~jjgffl (;::mJ~ I., f;:_ 

::_,,AT L.. 7' I) T:/-:J'C', 8/fl};t- I- I) J\-;7.~0)/1) 7' 
-:.,- 7' e:. vz 1Q,~tJ:~fmHt t 1i, c:· l*.iii 1., n' * 9 o 

ALCfflO)~)/Ji:~'\"~f-;F 1) .i - L.. f l*.i~9 7-> Z:. c (;:: d: -:i 

l' '7H1\HiBo~#.i.tt UIJi~ (., n \ ;!: 9 0 ;!: f;:_~f-.7. 1 TT 

f ffl\,'7.J::. c(:J:-:i-r, &/MWmx 'l":t- 1- 1J 1\-.AW 

m x f s O)sO) ni" fJ' 1 ttsu: J: 7.ii!llJmc:·ilJJig,: 9 7-> tJ: 

c' IQl~O)Fifi~1l;, i~*!ittO)[RJJ:.!: t~:iL!> ;!: 9 0 

BA3412K is a system preamplifier designed for 3V auto
reverse record/play operation. It incorporates all the 
necessary recording and playback functions required of 
a preamplifier. 

·~:& 
1) &/MWmm~-T.7. 1 ·:; T f l*Jjl I_, L\,'7.J tdh, 1ttR,;, 

!: d: 7-> DCffilJqJjl""f&/MWm x fJ'ilJjjgz.- il1> 7-> o 

2)M~1JrR!Wmffl~-T.7.1 ·:;7-fi*JftilL.,TC'7->tc:/,!), Ht 
,¢.;_(;:: J: 7-> DCi!llJqJj]C' ;t- I- I) 1\- .AxqJitfJ'"ilJjjgz.- iY.> 7-> 0 

~&57'//0)ij-(/~~tt~•tt~J:ij~~~a~c

~ 7-lo 

4) fl}~Pij, r..·:; j"0)5f-( v? l-:1J ·:; -:J'I) /1"fJ'"ilJjjgz.-<Y.> 

7.Jo 

5) QFP 32pin /~ ':J fr - :/(;:: d: IJ £~!.R.::ZA::- .7. f C G Id:\, 'o 

•mi£ 
3V;t- 1-1J1\-.::zr..·:; F"*/.7.7-v:t 

e *%-;j"~&1!J/Dimensions (Unit : mm) 

9.0±0.3 

J~j 
0.65 - li----r 

Q.2l 

• Features 

1) A built-in recording/playback selection electronic 
switch enables recording/playback selection with 
single-contact DC control. 

2) A built-in playback direction selection electronic 
switch provides single-contact DC control of auto
reverse. 

3) The external resistor allows desired setting of record
ing amplifier gain. 

4) Direct head coupling is possible during playback. 

5) QFP 32-pin package saves substrate space. 

e Applications 

3V auto-reverse headphone stereo 
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EQ 2 LINE2 LINE(R) 2 
FWD EO 2 PAE 2 LINE 2 OUT NFS EVA REC 2 
IN NFS OUT IN (to POWER) r NFB 

MIC 1 
IN 

REC 2 
OUT 

(to HEAD) 

14 FWD/REV 
SW 

REC/PLAY 
SW 

REC 1 
9 OUT 

(to HEAD) 

EO 1 EO I PRE 1 LINE 1 LINE 1 LINE(R)l LED REC 1 
FWD NFB OUT IN OUT NFS Dr NFB 
IN (to POWER) (REV) 

• l@M•:k:JE~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~)jj!~EE Vee 3.6 v 
Wl'~Hl~ pd 600* mW 

IM'fii.!l.IJU~llll Topr - 20-75 ·c 
1:iil?fi.!l.ll~llll Tstg -40-125 ·c 
* Ta=25°eJ:JL.1'il!'fll"9.Ql;lli;-,;t, 1'C ';:"J~ 6mW €il;tL:.Q 0 

• N:~llJfF~# /Recommended Operating Conditions (Ta=25'c) 

Parameter Symbol Min. Typ. Max. Url'it 

Vee 1.8 3.3 v 
(ii) LED :±l:fJ,;:"J~'c ';t Vee tf 2V €""f;J: P"'.l tol;lli;-';:';t#.(:l'n;:•JZ,~>'J: 

11i:iJltlij~.;, ti >'J: Pl;\li;li iii> I) ;!' "9 o 

• 'l~rf.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vee =3.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

REC~fg:~~'ii)Ji! lo R 3.6 7.0 12.0 mA V1N = OVrms(REC) 

PLAY~jg:~p;t~)Ji! lo p 2.6 5.5 9.0 mA V1N = OVrms(PLAY) 

Mlffl'il\:EEflJ1~(1) GveEL 35 38 41 dB V1N =-58dBV, LINE OUT (PLAY) 

Mlffl'ill:EEflJ1~(2) GveML 27 30 33 dB V1N =-58dBV, LINE OUT (REC) 

Mlffl~EEflJ~~(3) GveMR 63 66 69 dB V1N =-80dBV, REC OUT (REC) 

~*t!:l:h'ill:EE Vo MR 400 650 - mVrms THD=2%, REC OUT (REC) 

~$(1) THO EL - 0.1 0.6 % V1N =-58dBV, LINE OUT (PLAY) 

~$(2) THO MR - 1.5 2.0 % V1N =-60dBV, REC OUT (REC) 

~$(3) THO MR - 1.5 2.0 % V1N =-32dBV, REC OUT (REC) 

LEDt!:\:h~mt P(1) loLP1 30 100 - µA PLAY FWD 

LEDt!:\:h~mt P(2) loLP2 30 100 - µA PLAY REV 

.A :h ~:JU1UHIEE(1 l VNIN p - 1.2 2.0 µVrms R9 =2.2kQ, BPF20-20kHz (PLAY) 

.A:h~lUIHt~EE(2) VNIN R - 1.4 2.0 µVrms Rg =2.2kQ, BPF20-20kHz (REC) 
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Test Circuit 
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Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• iJlg~liH!lgj/Test Circuit 

~11~~~_,,,,~__.~--< 
<D 

BIASl 

• JiOJIH~J/Application Example 

5600pF 

~II 
lK 30K 

Vou1 dM} 
BIAS2 THO E (M) 

BA3412K 

Fig.1 

Fig.2 
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• -~~4\lttllU:l/Electrical Characteristic Curves 
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BA3413F/BA3413FS 

BA3413F 
BA3413FS 

1 .sv T .1 '77 )(I~ - " ') I~ - A 7° IJ '77 / 7° 
1.SV Dual Auto-Reverse Preamplifier 

BA3413F/BA3413FS ti, 1.5Vi! ·;; I- t:X<Jlit l.d.:~1:Wffl 

;if"- 1-l)J\-.Aj'.:z.}"Jv/l)J"/7°1."To 

:;t- t- 1J1\-.A, :1- 9Jv7-7'Mlitt.U:'.'(1).fllHm~l*li(VZ" 

~ '.Q&ilii, 9H1ttms.r.,t;1: 1.JZ,~:ITT<,NNt: c: c.· 1tJ i:i n -rs 1J * 
"9(1)1.", ~~iliit:s tt .Q*ilitJ:.gri1ttfiillmt: tJ:-::> n' * 
To 

The BA3413F/BA3413FS are auto-reverse dual pre
amplifiers for playback only, that is used for 1.5V set. 

• ~it 
1)1lt~ilif1."&>.Q0 

2) "'j F'(J) ?f 1 [/ "7 ";IJ ·;; 7' 1) / ?'tfiiJljgT &> .Q 0 

3) :;f- f- 1)/\-.AX<JlitC'di>.Qo 

4) :1- 9 Jv7-7'MlitC' iii> .Q o 

5) i~~l±1iftt1fJ~H 'o (0.9V Typ.) 

• Features 

1) Low noise 
2) Direct coupling of head is possible. 

3) Usable for auto-reverse system. 
4) Usable for metal tape. 
5) Good reduced voltage characteristic. (0.9V Typ.) 

•m~ 

1.5V"-·;; F*/.7-7-v:;f 

• Applications 

1.5V headphone stereo 

• 91-~'1")!~/Dimensions (Unit : mm) 

BA3413F 
10.0+0.3 

16 15 14 13-12~ 

~~1~0 
12345678 

~11;~fum n n n n n a ~~-.JJ-----E3" _[ 
..: ~,----I i-- -~ 1.-- "' 

a 1.27±0.2 0.4±0.1 j l.-o.3Mu> I 

BA3413FS 
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BA3413F/BA3413FS 

•~Ml&:*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~;Jiii~EE Vee 2.2 v 
[ BA3413F 500* 1 

ffgjl:J!J;; pd mW l BA3413FS 650* 2 

IM'Fililifi~llll Topr -25-75 ·c 
flH1'.ililifi~llll Tstg -55-125 ·c 

* 1 Ta=25°e P . .Ll:C'~lll9.Ql,l!-&:'l;t, 1°e I:"?~ 5mW HA'.[; .Q, 

*2 Ta=25°el-'Ll:C'f~lll9.Ql,l!-&:'i;t, 1·e I:"?~ 6.5mW ~i.IA',L;.Q, 

• lt9@111fl:*f-1: /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 0.9 1 .25 2.0 v 

• 11~fl9~f.!/Electrical Characteristics (Ta=25°C, Vee =1.25V, f=1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1!\\j~~R\l'lli:JM lo 0.3 0.9 1.6 mA V1N = OVrms 

r.ll!llll!Ml!:EEflH~ Gvo 50 65 - dB Vo=-20dBV 

.A :tJ l!UUli!t'lli:EE VNIN - 1.2 2.0 µVrms R9 =2.2kQ, V 1N=OVrms 

~:ki±l:tJ'lli:EE VoM 200 350 - mVrms THD=1% 

7 1' ;., ;:?. JHz It v - cs 50 60 - dB Rg=2.2kQ, Vo=0.2Vrms 
~=i/ 

ABrai 7 Cl A " - 7 CTA-B 50 65 - dB R9 =2.2kQ, Vo=0.2Vrms 

:i:~~i.lt~$ THO - 0.05 0.2 % Vo= 0.2Vrms 

.A.1JJ~17A'lli:JM Is - 125 500 nA V1N = OVrms 

;< '.)! Jj, ~ .:J. - " v -"'JI- MUTE 3.0 4.5 7.0 dB Vo=- 20dBV, I= 10kHz 

• ill~~li!li&lll!J/Test Circuit 

Vcco------- 0.018µF 

220fl 

6.8k0 IBOkfl 

2.4k0 

IOkfl 
3.3kil 0.022µF 

3.3kfl 0.0~ 4. ?µF 

2.4k0 

10kfl 

6.Bkfl 180kil 

O.OIBµF 
47µF 1 
Fig.1 
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• PCiJfl~J/Application Example 

• 11.JfFfiltlJl'I 
(1) J...;IJ~ 

47µF 

J... M.iH.t, 4pin0) ri 1 J7 ;z §_ft A. :1J J.,Z U'NFB0)1,&~tlUttl!! 

,~t I.,, mi~ I- 7 / :;-;z 510)1\1j7Aft4pin1.J>6f~n I* 
"to ;:0)1.f~t:::J:IJ, A."; i<0)9'1v? l-n";7' 1J/7'1J<' 

ilJ~gt~-::iH 1 ;1:9o A.''J Ft:::t;t, ~l*li~9n~H1H.l:.9-Q 

t:::.l:/J t:::, 1000pFO)::::J/7'/-ifHBIJt:::tt*Ti: L, T < t!:. ~ c 1o 

(2) A.:1J-l:ll~*-

::t- t- 1J1\-;zffl~xO)t:::.l:/JO)IEJ~t;t, t'D$~ r.7:.,..;;-;z51 

O):lf'.~mti1Jftffl~x-Q1J~ft t -::i -rs •J, 9pinO)fttl!!/~ 

tnl:t:::J:IJf.ii:JitL,;1:9 0 f.R~0)511 ~/?'';!:, 8pint:::ft*'l:~ 

nt:::. ::::J /T-'/-fj-,:::J:-::> T~fi!:tfilJ~gc'9 o (Fig, 3 ~!ffi) 

(3) 1::::J71-tf 

1 ::::i 7 1-tfaB ';t, NAB120 µ50) NFJf~ 1 ::::i 7 1-tf ft¥* c 
I., -rs I) ' f 0) ...t l" ;( 51 )(., T - 7°M lit t I., -r 70 µ50) ~ .:I. 

-71 /?'ft1i1.J09-Q J:? ':::~ -::i Tc 1 ;1:9 o 1::::i71-tf:lf: 

~0)-f:l)~x,;t, 13pin~1:il.O) Open/High t:::J:-::iT::::J/ t

Cl-Jv~n;l:9o (Fig, 4~~~) 

Fig.2 
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220!1 6,Bk!l 

+ 1 BOk!l 47µF ;r 4pinA. 
0,018µF 

BA3413F/BA3413FS 

Vee 

Fig.3 

BA3413F 
MUTE 
CONT. 

12(14) 13 

3.3k!l 

2.4k0 
0,022µFr 

OUTPUT Vee 

Fig.4 



,-INPUT---, 
2-A 2-B 

0 0 0 

1 OOOpF 10001'F 
c=) ~ 

GND 

0 ,-., ()47µF 
u220µF 

Vee 

0 
c=) c::J 

c:::::J 
ME.TAL 68!1 

1 OOOpF 1 OOOpF 

0 0 0 0 
1-A 1-8 

L__INPUT___J 

2.2µF 

u 
r--1 

I I 
I I 
I I 
I I 
L __ J 

u 

Fig.5 

F/R CONT 

0 

220!1 
CJ 

47 µF 4.7µF u 6.8kl1 180kl1 0 u 
D D 2.4kl1 

0.018µF D 
3.3kl1 0.022µF 

CJ C=:J 

3.3kl1 0.022µF 

CJ C=:J 
47µF 0.018µF 

18Ql1 0 
2.4kl1 

220!1 
c:::::J 

Fig.6 

6.8kl1 
CJ 

D 

BA3413F/BA3413FS 

QOUT 2 

QGNO 

QOUT 1 

0 
4.7µF 6 

+ 
O?iBQ~iml 

• -~~!ti¥ttitbil/Electrical Characteristic Curves 
1.2 

1.0 

~ 0.8 
1-z 
w 
0: 

!§ 0.6 
0 

1-
z 
w 
~ 0.4 
!!! 
::> 
0 

0.2 

\--- t~ 
1--¥ 

p 
---1 

---- --l----

l 
SUPPLY VOLT AGE 'Vee (V) 

\----- --

---

--

RD Nm 

o.s~-~-~1--~I ----..--~--. 
. Rg~2.2k0 
I I RL~lOkO 

~ . --+-----+--THD~1% -j 
0.5. ~ I I f~lkH' 

0.4\--t---+---+·--+-----+-----< 

0.3f---~ I'["" l-"----+-··--- +-----+----+---+ 

0.2~+-- . ----+-+--- --+-----l 

0.11----+--+---+-- l------1 ___ ____, 

SUPPLY VOLTAGE' Vee (V) 
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u 
a 

1.2 

1.0 

g 0.8 
Ui 

"' ~ 
~ 0.6 
1-
:::i 
a. 
~ 0.4 
0 
0 
0 

0.2 

120 

100 

~ 80 
a 
0 
z 
<i 60 

" uJ 

" ~ 40 
0 
> 

w 
"O 
(;) 

20 

120 

100 

() 80 

z 
0 

~ 60 

Cf. 
w 

"' ...J 40 w 
z 
z 
<( 

6 20 

f-

Rg=2.2k!l 
RL = 10k!l 

~ 

·-----1 

l 
SUPPLY VOLTAGE: Vee (V) 

1 R~2.2k!l 
I RL=!Ok!l 

1-1~~-

1 - 1-
~ 

T 1 
-+ I 

J j 

I 

1 
SUPPLY VOLTAGE: Vee (V) 

Vee= 1.25V 
Rg=2.2kl1 
RL=10kl1 

1 

I 

/1 
I 

I ' i I 

: i 

•IT\ii' I II 
100 lk !Ok lOOk 

FREQUENCY : I( Hz) 

Fig.13 7D.7. t--7-~ilUH<Jtt 

RDNrn 

BA3413F/BA3413FS 

VRR=_:_30d8V i-- IRA =100Hz 

f--~--c.._->------+-----+-=~'.':~ii~~n -

! 40 .____,_,J.+----+------+----"--+-1-

:Z 
Q 
1-

[;l 
Ul 
a: 
w 
c[ 20 
a. 
ii' 

~ 
0 
z 
<i 
" w 

"' ~ 
0 
> 

120 

100 

80 

60 

40 

20 

I 
SUPPLY VOLTAGE: Vee(V) 

V~~ = 1.25V TITT 
Rg=2.2k!l 
RL= !Ok!l 
Vour= -20dBV 

u- Gvo 

}.. 

Gve 

100 lk !Ok 100k 
FREQUENCY: f (Hz) 

Fig.12 tJ±flH~- Jlilil!i:ti:~<Jtt 

0.01 '----'--'--'-'--'-.L..l.JLI---'--'--'-...W...Ll.l.J 
0.01 0.1 

OUTPUT VOLTAGE: Your (V,m,) 

Fig.14 :i:~Mtlil!i:JF:$- t1J :IJ'ili:J±1<J1i 



BA3416BL 

BA3416BL 9·-f11.1:r· ·:1~x.Jli57'.:1.Y11.17· 1; Y;.... 7· 
Dual Playback Preamplifier 

BA3416BL ti, '.i :iJv 7-'-:; "'"t~tiO) 7 V ;f :ht ·:; H$0):f!i: 

'.:tWffl7':,., 7' t t., T ~~~tit.: 7-' .:i 7' 11-7' 1) 7':,., 7'C'9 o 

9··:;r11-7-":1"'"i::MJit9~t.:llb, Leh, Rch0)7'/7'.A:1Ji;t 

r*JflB.A 1 ·:; 'f i.= J: IJ TapeA, TapeBi:W:}fk *-<:>ti. 19 o 

3~0):f!i:'.:t~~~~.A:1J:h~7'~/7~/j-/~tL,C', 

ICO)Yiffi-H=~*i!iC' ~ 19 o 

it.:, /. IJJv7--7', '?Db5'--7°:f!i:'.:tO)t.:llb1~71-tf 

1;jttfflffk*-.A 1 ·:;'f ~r*I~ l.,Tl'i9 0 

The BA3416BL is a dual preamplifier developed spe
cially for replaying of radio cassette, etc. to be mounted 
on the double deck . 

• ~:& 
1) 9·7·1v7-·:;"'"(:X<JJit9~t.:llb, TapeA, TapeBO)-l;JJ:}fk 

*-.A 1 ·:;'f ~r*J~ l.,Tl'~o 

2) ;. IJ Jv7- - 7':f!i:'.:t0) t.: IJbO) 1~71-tf1MiW:lfk*- .A 

1 ·:;'f~r*J~L,T~'~o 

3) .A :1JflBt;t, :h ·:; 7' 1):,., 7·~:,., 7-/ ~/1'~0)1\ 17' .A@ 

~Ht*ffl t.,n'~o 

4) ~i'F~)~~l±~lm t.f/.tV (Vcc=3.5~ 12V)0 

•Features 

1) A select switch for Tape A or Tape B to cope with 
double deck. 

2) An equalizer characteristic select switch is built in for 
replaying metal tape. 

3) The input unit consists of a bias circuit not requiring 
coupling condenser. 

4) Wide voltage range of operating power supply 

(Vcc=3.5~12V). 

•m~ 
9·7·1i,7' ·:; "'"t~ti7 :;·;t :ht·:; H$ 

e Applications 

Radio cassette mounted on double deck, etc. 

• ~Jf~i"5:!~/Dimensions (Unit: mm) 
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BA3416BL 

• :tft""l1JfF~f-l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 12 v 

• ll~iJl~~tt/Electrical Characteristics (Ta =25°C, Vee =8V, f= 1 kHz, OUTPUT =13pin, 14pin) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!ltf~~pij'~)t lo 1.0 2.5 4.0 mA V1N = OVrms 

OOlill~11l:IHUf~ Gvo 70 84 - dB RL = 10kQ, Vo= OdBV 

n:*:ti:1:1J11!:a: VoM 1.0 1.8 - Vrms THO= 1%, RL = 10kQ 

.A :1JffUU1Ur~E£ VNIN - 1.1 2.0 µVrms 
Rg=2.2kQ, NAB45dB 

BPF (20 Hz- 20kHz) 

.A:1Jt!#i: R1N - 130 - kQ -

r-V/;/:.Jvi!Hv-y3/ cs 55 65 - dB Vo= 1Vrms 

? Cl .7. I- - ? chA, B CT AB 60 70 - dB Vo= 1Vrms 

:i:miID'!Jilt~$ THO - 0.08 0.2 % Vo= 0.5Vrms 

• Tape)K:fR/Tape Select 

17pin 18pin Operating 

L L TapeB 

L H TapeA 

H L TapeB 

H H 1''.li:: ($t;,:H,:{i:-:it.:Yilfl'-tiff!$t;) 
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BA3420AL 

BA3420AL 7:; 11 -tr m~l§f ¥J1:.7' .:i 7 Jv7° •; 7 ;_, 7° 
Recording/Playback dual preamplifier 

BA3420AL ti:, 7 '/ ::t tJ iz ·:; t-- ffl L:~Jfi ~ :h t.:ilfi · jij 
':f.7'.:i7'W1' 1J7':,./c·9o jij':f.A..·:; F, ""'<1'7, 7'/::t 

0) 3 '!:- i-;·O) Alli :titJJ•~ .A 1·:;7-0) La: t.J>t:, 1'\ 17' .A 

Jfi:lm$\'-' 7 '/ ;t JflO)J'E•EE~imi: t pq~ L., -r ~' ;t: 9 o 

f l.,T, ;:::h,".)L.t 1 -::>0)$'H1Lt:;;z1 ·:;-7-7!, 9"TffiljmJ 

c~~9o ;::O)k~7'/::ttJ-tz~t--nffq0)$£~ft~• 

'?'1N~Httfi:illi~-c·9 o 

BA3420AL is a recording/playback dual preamplifier 
developed for radio cassettes. In addition to a switch 
for selecting an input/output mode out of playback 

head, microphone and radio, it also contains a voltage 
regulator for the bias oscillator and radio. 

·~~ 
1) jij':f.A.. ·:; F, ""'< 1?, 7 '/::tO) 3 '!:- t-:'A:±l:titJJ•~ 

.A 1 ·:; 7- ~ pq~ L., T ~' .Q o 

. 2) 1'117'.AJfi:lm$:&rf7:/'::tfflO)J'E•EE~ij~pq~L.,T 

~ \ .Q 0 

3)pq$tJ].~:;;z1~7-tl'E•EE•jjO)~mJ~ 1-::>0)~ 

f;J-Lt:;;z1 ·:;7-<!i:illi~<!S.Qo 

4) iltfil$(! s .Q 0 

5) i:i-.11:;;z'(!S.Qo 

•Features 

1) A selection switch of input/output, for 3 modes of 
playback head, microphone and radio, is built in. 

2) A constant-voltage regulator is contained for the 
bias oscillator and radio. 

3) You can control the inner selection switch and the 
constant-voltage switching regulator only with an 
externally connected switch. 

4) Low distortion 
5) Low noise 

• ~Hf~'f°):t~/Dimensions (Unit: mm) 

1 3 5 7 9 11131517 

~ 
2 4 6 8 10 12 14 16 18 

• .m~ 
7 :> ::t tJ -tz ':J t--

• Application 

Radio cassette 

00023-22-A 1 G531 

2.75± 0.25 
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CONTROL 
SW 

• t@M:IR::*:~m/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

ilt~ill± Voe 18 

ff'gfi;j~ pd 400* 

l!Jf'FiM.JtlBOO Topr -25-+75 

fW:f.rnJtlBOO Tstg -55-+125 

* Ta=25"e ))JJ:li 4.0mW/"e 1'~)1£ 

• lt~11Jf'l:*f-l:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. 

Vee 5 16 
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BA3420AL 

• t!Uil:rr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=B.OV, f=1kHz, 

Test Circuit Fig.1) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~j;§ 43-P#~mt lo - 5.1 9.0 mA V1N=OVrms P/B Mode 

~EEflH~ P/B Line Amp GvcPL 43.0 45.0 47.0 dB RL=10kQ, Vo=OdBm 

Mic Rec Amp GvcMR 49.5 51.5 53.5 dB RL=2kQ, Vo=OdBm 

Radio Rec Amp GvcRR 32.0 34.0 36.0 dB RL=2kQ, Vo=OdBm 

Radio Line Amp GvcRL 17.5 19.5 21.5 dB RL=10kQ, Vo=-15dBm 

if.:*tll1:lil!:EE P/B Line Amp VoMPL 1.2 1.5 - Vrms THD=1%, RL=10kQ 

Mic Rec Amp VoMMR 1.1 1.4 - Vrms THD=1%, RL=2kQ 

Radio Rec Amp VoMRR 1.4 1. 7 - Vrms THD=1%, RL=2kQ 

Radio Line Amp VoMRL 0.25 0.3 - Vrms THD=1%, RL=10kQ 

.A. 1:J ~lU1till~EE P/B Amp VN1NP - 1.0 2.0 µVrms R9=2.2kQ, V1N=OVrms. BPF20-20kHz 

Mic Amp VN1NM - 1.2 2.2 µ Vrms R9=2.2kQ, V1N=OVrms. BPF20-20kHz 
··-

Radio Amp VN1NR - 1.5 3.0 µVrms R9=2.2kQ, V1N=OVrms. BPF20-20kHz 

:i:~filll)Jtj£$ P/B Line Amp THD PL - 0.05 0.45 % Vo=OdBm, RL=10kQ 

Mic Rec Amp THD MR - 0.25 1.00 % Vo=OdBm, RL =2kQ 

Radio Rec Amp THD RR - 0.25 1.00 % Vo=OdBm, RL =2kQ 
·--

Radio Line Amp THD RL - 0.04 0.45 % Vo=-15dBm, RL=10kQ 

7--\" :..-:?-Ji.-r .. i·n::i A P/B Line Amp CT PL - - -50 dBm P/B1N=-45dBm, RL=10kQ 
!---? [;/'(Jj, 

Radio Rec Amp CT RR - - -50 dBm Radi01N=-34dBm, RL =2kQ 

Radio Line Amp CT RL - - -50 dBm Radi01N=-34dBm, RL =10kQ 

~- l'·r.,i?i:IA 1--- 1 CT 1 - -62 -49 dBm P/B1N=-45dBm, Mic Mode RecOut 
'7 [; -"'Jj, 

2 CT 2 -110 -80 dBm P/B1N=-45dBm, Mic Mode LineOut -

3 CT 3 - -72 -59 dBm P/B1N=-45dBm, Radio Mode RecOut 

4 CT 4 - -92 -79 dBm P/B1N=-45dBm, Radio Mode LineOut 

5 CT 5 - -72 -59 dBm Mic1N= -51.5dBm, P/B Mode LineOut 

6 CT 6 - -76 -63 dBm Mic1N=-51.5dBm, Radio Mode RecOut 

7 CT 7 - -92 -79 dBm Mic1N=-51.5dBm, Radio Mode LineOut 

8 CT 8 - -72 -59 dBm Radio1N=-34dBm, P/B Mode LineOut 

9 CT 9 - -62 -48 dBm Radio1N=-34dBm, Mic Mode RecOut 

10 CT 10 - -107 -80 dBm Radio1N=-34dBm, Mic Mode LineOut 

Mic Amp 2. .::1. - 1-- v-"'Jv Mute - - -80 dBm Mic1N=-51.5dBm, Mic Mode LineOut 

.A.1:Jtftffi. P/B Amp R1N P 27 35 43 kQ V1N=5mVrms 

Mic Amp R1N M 14 18 22 kQ V1N=1.7mVrms 

Radio Amp R1N R 27 35 43 kQ V1N=17mVrms 

~J.Eft~i~tll 1:J~EE Vregout 4.3 4.75 5.2 v RL=50kQ, Mic Mode 

~J.Eft~i~tll 1:J~li1!. lout 115 180 - µA RL=25kQ, Mic Mode 

~J.Eft~i~)!fr)i~#tt llV,.9/1::.T - -5.4 - mV/'C RL=50kQ, Mic Mode 
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BA3420AL 

• iJlq~IE)lft~/Test Circuit 

Fig.1 

J~§ ~Cli5- *f* SW SW SW SW SW SW SW SW SW SW SW 
1 2 3 4 5 6 7 8 9 10 11 

~f§i5-n~~mi lo P/B Mode OFF p OFF OFF OFF OFF OFF OFF ON ON OFF 

~!Iflj~~ GvcPL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

GvcMR Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

GvcRR Radio Rec Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

GvcRL Radio Line Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

iE:* :±l 1J ~EE VoMPL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

VoMMR Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

VoMRR Radio Rec Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

VoMRL Radio Line Amp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

.A.tJ~:JUt VN1NP P/B Amp ON p OFF OFF OFF OFF OFF OFF ON ON OFF 
ff~EE 

VN1NM Mic Amp ON M OFF OFF OFF OFF OFF OFF ON ON OFF 

VN1NR Radio Amp ON R OFF OFF OFF ·OFF OFF OFF ON ON OFF 

:i:~IDlli8i.i'[$ THD PL P/B Line Amp ON p P1/P2 OFF OFF OFF ON/OFF OFF/ON ON ON OFF 

!rHD MR Mic Rec Amp ON M M OFF OFF ON OFF OFF ON ON OFF 

THD RR Radio RecAmp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 

THD RL Radio LineAmp ON R R1/R2 ON/OFF OFF/ON OFF OFF OFF ON ON OFF 
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~El ~~-% 5Ri!f SW SW 
1 2 

7- -t<,,:7-Jl- CT PL P/B 1ch-2ch ON p 

rai7o:A t- LineAmp 
-7 (..;A;-)t,. 

2ch-1ch ON p 

CT RR Radio 1ch-2ch ON R 
Rec Amp 

2ch-1ch ON R 

CT RL Radio 1ch-2ch ON R 
line Amp 

2ch-1ch ON R 

'E - ~-rai-7 CT 1 P/B- Mic RecOut ON M 
D:At--7 

CT 2 P/B- Mic LineOut ON M (..;A;')t,. 

CT 3 P/B-+ ON R 
Radio RecOut 

CT 4 P/B-+ ON R 
Radio LineOut 

CT 5 Mic- ON p 

P/B LineOut 

CT 6 Mic-+ ON R 
Radio RecOut 

CT 7 Mic-+ ON R 
Radio LineOut 

CT 8 Radio-+ ON p 

P/B LineOut 

CT 9 Radio-+ ON M 
Mic RecOut 

CT10 Radio-+ ON M 
Mic LineOut 

Mic Amp 
~~ - t- (..;l'(Jt,. Mute Mic LineAmp ON M 

R1NP P/B Amp ON p 

,A.ntftm R1NM Mic Amp ON M 

R1NR Radio Amp ON R 

'te'.ltit~ibi! Vreg Mic Mode ON M 
t±J;IJ~E£ Out 

'te'.ltit~ibi! lout Mic Mode ON M 
t±J;IJ~mt 

SW SW SW SW 
3 4 5 6 

P1 OFF OFF OFF 

P2 OFF OFF OFF 

R1 ON OFF OFF 

R2 OFF ON OFF 

R1 ON OFF OFF 

R2 OFF ON OFF 

P1/P2 OFF OFF OFF 

P1/P2 OFF OFF OFF 

P1/P2 OFF OFF OFF 

P1/P2 OFF OFF OFF 

M OFF OFF ON 

M OFF OFF ON 

M OFF OFF ON 

R1/R2 ON/OFF OFF/ON OFF 

R1/R2 ON/OFF OFF/ON OFF 

R1/R2 ON/OFF OFF/ON OFF 

M OFF OFF ON 

P1/P2 OFF OFF OFF 

M OFF OFF ON 

R1/R2 ON/OFF OFF/ON OFF 

OFF OFF OFF OFF 

OFF OFF OFF OFF 

naNrn 

SW SW SW 
7 8 9 

ON OFF ON 

OFF ON ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

ON/OFF OFF/ON ON 

ON/OFF OFF/ON ON 

ON/OFF OFF/ON ON 

ON/OFF OFF/ON ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

OFF OFF ON 

ON/OFF OFF/ON OFF 

OFF OFF OFF 

OFF OFF OFF 

OFF OFF ON 
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BA3420AL 

•itiJftf§IJ 1/Application Example 1 

Fig.2 
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Fig.3 

290 RDNIR 



ii z a 

N co ..... 

Vee 

RADIO IN-: I I 
(-37dBV) 

GND o----t-~ 

'-'·., .. 

010 

0.0082µ 

2SC2060 

R13 
018 

R14 
150 

.< 

" " 
Rll 

0.47µ 019 

10k IR 15 

0.47 µ SW.3-1 

T020 R /:, 

1:1_021 
47 µ 

Fig.4 

\J. \' '<I --= \J, - \J. \''<I ial'.]l!J~ 

0 

SW.3-2 

SW.2 
9V 

BA5410 

220µ I 026 

027 +1470µ 
028 

029+ .. 470µ 

( +12dBV) 

• 
~ ae 
:i 
N 

" > 
"C 
'2. 
[ 
5· 
:I 
m 
>C 
GI 
3 

"C 
1D" 
N 

m 
> w 
~ 
N 
Q 

> r 



• -~89~~1111~/Electrical Characteristic Curves 
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BA3422S 

BA3422S w~~~~ffl~W/M~~~~A~~7~~ 
Recording/Playback System Preamplifier 
for W Radio Cassettes 

BA3422S (;!:, W 7 ::/1.J izffl(.::fm~ [., t.::, 8i§-/f!j:~-;., .A 

Tb7~7/7Z9oAj1.J (~~Wffl), Bj:f.J (8i§

/~~)O)A~nWa~, T-7·7~~·?1?0)An 

w•~. 71/~n·••~nO)ON/OFF, .1-?Jv/ 

-~~~/?0)8~1~71~W-~f4~0)MTZ~ 

mz~ .Q J:? '.:::IJ) n 1 :1:9 o 5'Hi,t§B~1,~tt1J'·1101~0)*1 

1/2 c·9JJ.:1:90)Z, iz·;; i--O).fJ3..ll:Titt~t%~T, 

I- - ? Mi'il:IJ ~.A Hf')/ f ;j;JJl,9 .Q 2: ttfZ ~ .Q IC~ 

9o 
BA3422S is a recording/playback system preamplifier 
developed for W radio cassettes. Using 4 pins of the 

IC, it is possible to select input and output of the A 
mechanism (special for playback) and the B mechan
ism (recording/playback), switch the input of the tape, 
radio and the microphone, ON/OFF of line output and 
recording output, and the recording/playback equaliz
ers for normal/high-speed dubbing. With the IC, total 
cost reduction is realized including man-hours of 
assembling a set because the number of externally 
connected devices is only one half with conventional 

systems. 

• ~:& 

1)~~1~71~·7/70)Aj1.J/Bj:t.Jffla~.A1 

'/ =J- f pgi\\ [., l \, \ .Q 0 

2) ~~1~71~ · 7/70).1-? Jv/&~1~71~ 

w•~.A1 ·;;=J-f P'li\\ t.,n'-50 

3) B j nAn,;1:, ••~n tMTf~ffl t.,n,-5t.::~, 

w•~.A1 ·y=J-;lf::f~~&>.Qo 

4) T-7/7·)~0)AnWa~.A1·;;=J-t, ?1? · ~ 

::\=--;., >7'miUg f P'li\\ t., n' -5 o 

5) ?1?·7/7(;1:, ~;\=--;.,/?·?1?tt.,zt.:'Lt~ 

1J: <' pgi\\?1? (.::J: -58i§-t ~~ .Q J:?' 71 /. 

~ .::i. - " f :IJ' 't i:. n .Q mliX e: Id: -::i z \,, .Q o 

6) ALC @~HP'li\\ l.,T1,'-50 

7) &a1~71 ~m~f P'li\\ t., T-B 1J, .1-? Jv/•~ 

0)1~71 ~w•~ t IC pggB~iiJug~ili> -50 

8) ~~r .. itfiU~~tt z1,,.QO)~, :1J ·;;7 1J /?' · ~>r 

/-tj-;lf::f~~ili> .Q 0 

9) ~.A 1 ·;; =J-O)ffl•~ajf(.::, ~,~(.::Jit l5T ~ .::i.- I- tf:IJ> 

&.Qk~ (-~~.i-l--) • .A1~=J-Wa~q0).11X 

• 9Hf~'1"~i~/Dimensions (Unit : mm) 

Lt~~O)i!lcil!!', PCB O)H:$1 - /~~~t:IJ~'~*b ~iii> -50 

•Features 

1) The IC incorporates the A mechanism/B mechan
ism selecting switch of the playback equalizer 
amplifier. 

2) The IC incorporates a normal/high-speed equalizer 
selecting switch for the playback equalizer ampli
fier. 

3) No select switch for input to the B mechanism is re
quired because the pin is commonly used for re
cording output 

4) The IC incorporates a tape/radio input select switch 
and a microphone mixing function. 

5) The microphone amplifier is composed to enable 
line muting for recording with the buillin mic
rophone, in addition to the function as a mixing mic
rophone. 

6) Builtin ALC circuit 
7) Using the builtin recording equalizer circuit, switch

ing between normal/high-speed equalizers is pro
cessable inside the IC. 

8) No coupling capacitor is required because each 
stage is connected directly. 

9) The level of switching noise is small enough be
cause muting (transient muting) is effected upon 
switching each switch. 

1 O) Pins are laid in considering the flow of signal, with 
which the user can easily arrange external devices 
and design PCB pattern. 
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BA3422S 

• Applications 

W radio cassettes 

v,, Tape/ Aux Rec/PB A/B Nor/HS 

High Aux Rec B-PB HS 
Open Tape PB A-PB Nor 

Low 

• *!x;f:l&:::k~*!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~nna~EE Vee 18 v 
ff%1i?t~~ pd 1100* mW 

IJ.Jf'Fi.ffi\Jlitll:ll Topr -10-+75 ·c 
fJU.fiAIJllUll Tstg -55-+125 ·c 

* Ta=2s·c~:l..t1'iil!J'll"9.Q~~tJ:, 1·ct:-::i~11mw~i1£i.;o. 

• :llll~lllfl=*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5.0 9.0 v 
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BA3422S 

• !IUitB<JMtt/Electrical Characteristics {Unless otherwise noted, Ta=25°C,Vcc=8.0V f=1kHz, Rg=6800, 

Tape IN=-66dBm, Mic IN=-SOdBm, AUX IN=-23dBm) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

la 27 35 mA 18-21pin open Fig.19 

Mic-Line GvcML 36 39 42 dB 

Aux-Line GvcAL 9 12 15 dB 

Aux-Rec GvcAR 12 15 18 dB Fig. 19 

Tape-Line GvcTL1 60.5 63.5 66.5 dB V1N=-76dBm, 315Hz 

Tape-Line GvcTL2 48.6 51 53.4 dB 
V1N=-63dBm, 10kHz 
/-7Jvil!l1:- I'" 

Line Out VoML 6.0 8.0 dBm TH0=5%, ALC=OFF 
~~~~~~~~~-t-~~___,~~___,~~--t~~--t~~-1 

VoMR 4.5 6.5 dBm 71 '7 ).:h Rec Out 
Fig. 19 

Mic-Line THO ML - 0.1 0.5 % 

Aux-Line THO AL - 0.1 0.5 % 
~il1:- I'" Fig. 19 

Aux-Rec THO AR - 0.2 0.9 % 

Tape-Line THO TL - 0.1 0.5 % 

BPF=20-20kHz 
A. :1Jllln1Ul'll!:II: Tape VNINT - 0.7 1.4 11Vrms Line Out Fig. 19 

~il1:- I'" 

i±1:1J~t-li'llEE 
VNQAM - 180 360 11Vrms 

BPF=20-20kHz 
Fig. 19 Aux+ Mic Line Out 

I) "J :;f Jj,~*$ 
VRR=-10dBm, 100Hz 

( 7-/Jli~P\¥) RR 20 25 - dB 1) ·:; :1 Jj, • 7 1" Jj, :$1 Fig. 19 
=330+100µF 

Nor L>-GvcNor 4.6 7 9.4 dB 
1=400Hz 1'C1)i±l:tJ'iltEE>A'. OdB t 
[, Z, !=5kHz 1'il!B'.lE:o 

1=1kHz 1'C1)i±l:tJ'llEE>A'. OdB t L. 
Fig. 19 

HS L>-GvcHS 8.1 10.5 12.9 dB Z, !=10kHz 1'il!l'.lE:o 

PB EQ 7' / :11!.Jil.li:Jl:~~tt L>.GvcPB 3.1 5.5 7.9 dB 
1=10kHz, Nor t HS C1)1fl:1J v« 

Fig. 19 
JI.-~ >A: Line Out 1'll!U;E 

Aux-Line CSAL 50 55 - dB Vo=7.3dBm 

Tape-Line CSrL 46 52 - dB Vo=7.3dBm Fig.19 

Aux-Rec CSAR 38 42 - dB Vo=5.7dBm, ALC=OFF 

A/B '7 CJ .A I- - '7 CTAB 68 .74 - dB Line Out 1'il!!l;E, Vo=7.3dBm Fig.19 

RDHrn 295 

I 
:1 
I) 
7' 
;_, 
:1 



BA3422S 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

PB=> REC 'J Cl .A I- - 'J CTRP 80 103 - dB Rec OFF i~i~l' Rec Out f illU'.lE 0 
Fig. 19 Vo=5.7dBm, ALC=OFF 

Mic Mute v-""!v MM 80 92 - dB ~if Sw ON/OFF 1' ~ Line Out 
Fig. 19 v-"ivfio Vo=7.3dBm 

ALC l£$1;Hi THDALe - 0.3 1 % Mic .A.ti=-40dBm, Rec Out 1' 
Fig. 19 

il!U'.lto 

ALC v-"iv VALe -5.3 -3.3 -1.3 dBm Mic .A.ti=-30dBm, Rec Out 1' 
Fig. 19 ill]'.l£: 0 

-----

ALC 1'\7 /.A CBALe - 0 2.5 dB Mic .A.ti=-30dBm, Rec Out 1' 
Fig. 19 illJ'.lf:o 

ALC~)f,fgj[ IALe 1.3 2 - mA Mic .A. ti= -30dBm, 9pin t±l ti t:• 
Fig. 19 -'J~mt 

-- . 
w~ x m'rifi1J100~ff VeT 0.85Vee - Vee v 18-21pin Fig. 19 

* Aux ll¥1.i*ftH·O) Tape=> Aux 'JD A. I- -'JI~ • ./ 1A.'l..0 ''0!L-l-'.1Tc·9 0 

mr.J!ij[M~~~nt1~ t,, z s •1 * tt n,. 

~c -% fill. ~Jl 

IQ Veem'rtJ' 6mt:h.'6t>ii!i:mt~ifito ~ifi1Jmm.::r,i9~"l Open ~i~l'illU'.lE l.,"lc':l:9 o 

GvcML Mic IN m'rfJ' 6 Line Out m.::r;1: l'~~ffflH~o 1=1 kHz, .A.ti~ff=-50dBm l'illU'.lE t.,n':l:9o 

GvcAL Aux IN m"ftJ>iO, Line Outm'r:I: l'~~ffflH~o 1=1kHz, .A.ti~ff=-23dBm l'illU'.lE l.,l°l':l:9 o 

GvcAR Aux IN m.::rtJ•6 Rec Outm.::r;1: l'~~fffU~~o 1=1kHz, .A.ti~ff=-23dBm l'illU'.lE l., n':l:9 o 

GvcTL1 Tape IN m.::rtJ• 6 Line Out m.::r:I: l'~~ffflH~o 1=315Hz, .A.ti~ff=-76dBm l'illU'.lE l., n' ;!: 9 o 

GvcTL2 Tape IN m.::rtJ• 6 Line Out m.::r:I: l'~~ffflH~o f=10kHz, .A.ti~ff=-63dBm 1' .I-? ivi!Ji'E- i''l'·il!U'.lt t., "ll' :!: 9 o 

Vo ML Line Outm.::r~~*t:l:l:IJ~ffo "'<1 'J .A.:IJ1', THD=5% l'illh l°l':l:9 o 

Vo MR Rec Outm.::r~~*t:l:lti~ffo ? 1 'J .A.ti, ALC OFFi~li.!<1', THD=5% 1'ilhn':l:9 0 

THO ML Mic IN m.::rtJ•i) Line Outm'r:l:1'~J7>:1~l£$l'9o ¥$v-"'iH.A.ti t.,n':l:9o 

THO AL Aux IN m'rtJ' 6 Line Out m.::r;1: 1'~7' /:1~l£$l'9 o ¥$v-"'Jvf .A.ti t.,n,:1:9 o ;::. ;::. l'•lf'E- I'·,: Vl"illh l°l' 
.Q~,i. ?1'7·7/:1~.11X~J:6E•t~<9~~1'9o 

THO AR Aux IN m'rfJ' 6 Rec Out m.::r;1: 1'~7' /:1~fil$l'9 o ¥$v-"ivf.J..ti l., "l l' ;!: 9 o ;::. ;::. l' ti? 1 'J · J7 /:1~.11 X 
'::J:6Ji!HU~< 9tc:.~, •li.:i:- Fl'illhn':l:9o 

THO TL Tape IN m'rfJ' 6 Line Out m.::r;1: 1'~7' /:1~fil$1'9 o f=1kHz ~¥$v-"'ivf .A.:IJ l., l°l' ;!: 9 o 

VNINT 7-:1.A.tiB~.A.ti~•*V~ff1'9o?1'J·-P/:1~.11~ UV1~71~·J7/:1~·~~-~:.-?•tt~J:6E 
llt~(9tc:.~'::, Tape.A.:;IJ, •lf 'E- i''l' Line Out m.::rl'illU'.lE l., "l l' ;!: 9 o DIN AUDIO 7 1 iv:$! (20-20kHz) f t 
.t:ll.,"l.11.7."~fffillU'.lEL,, 1=1kHzl'~?'1/ (55dB) l''!hfdilif;if-t.,n':l:9o 

VNOAM Aux'E- 1''1'', Aux.A.tit Mic.A.ti~jilij/J~.11.7."f~ll;!f'::, Line Outm'rl'illlh"lc':l:9o 

RR Veem.::r':: 330 t 100 µ F~ CR 1' 1; ·:; :t;i, • 7111.-9 tmP.ll t.,, ;::.~ 'J ·:; :t11.- • 7111.-5l~~i't$ti%~"lillh n'*9 o 
'E- F'i7-:1M~'E- Fl', Line Out m'rl'illU'.lE l., "ll '* 9 o 

.6.GvcNor .I-"< iv'E- F1'~UV1~71~-·titil!IJ'.lt t., l°~':l:9 o fl!'i!i:J:., UV1~71~~~-~/?1B'tt~ tot 112 '::-f 6 t., 
tc:.'.lttt (5-6, 10-11pin rai ~ / 7'/-lf=560pF, 6-7, 11-12pin rai~;., T /-lf=5600pF) 1'' Aux IN fflTfJ' 6 Tape B m.::r 
(~Vt±lti) :!: l'~~ffflH~t, 1=400Hz t 5kHz l'illlJ'.lE t.,, -t-~f1H~itt5F t.,n,;1:9 o 

.6.GvcHS jjljJJit~t~~~'.ltl', f=1kHz t 10kHz~flJ~~fi:tillU'.lEL,n':l:9o 

.6.GvcPB M~ 1~71 ~1B'tt~ • .I-? 11.-/•lf~~ffflH~fi:t, 1=10kHz z.· Line Outm'rl'illlJ'.lE t.,n,:1:9 o 

CSAL Aux IN m'rfJ' 6 Line Out m.::r;1: l'~;t;'/:ti=:rai~f--\' :_,;;,.;i,-t? l~v- ;.t =i / 1'9 o )";/J~ Aux IN m.::r,::, Line Out m.::rl' 
7.3dBm t±lti9 .Q~fft .A.ti l.,, .A.ti l., n '~l 'ill.I]~ Line Out m.::r-"~i.i:h.i6#fillJ'.lE l.,, 7.3dBm t~Jtl' dB ~;if- l., "l 
l':l:9o 

CSTL ~t~~illlJ'.ltf, 7-:1.A.tim'TfJ' 6 Line Out m.::r~rail'fr-:> l°l':l:9 o 

CSAR Aux IN m.::rtJ• 6ilVt±ltim.::r;1: l'~;t;'/:ti=:rai~f- '\' :_,;;,.;i, • -t?Hv- ;.t =i /1'9 o ALC OFF ~~Ii.!< ( r m.::rt GND '::n:: 
,WC) 1', Tapesm.::r (UVl:l:lti) '::5.7dBmtl:lti96~fft, Aux1Nm.::r,::.A.tit.,"lil1J'.ltt.,n':l:9o 
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~G % 

CTAB 

CTRP 

MM 

THDALC 

VALC 

CBALC 

IALC 

VcT 

BA3422S 

~ll. ~Jl 

7--/:j'ij!;t-=t- Fl:·O) A ;f. 7J )._;IJ/B ;f. 7J J..tir~i0)7 D .A I- -7 C''t o Line Out Yi!i'T-C' 7.3dBm :±l;IJ <"! h~~I± i, Tape 
A Yi!i'r (;!; t~ I;!: Tape B Yi!i'T-) 1:)..tJ l.,, 7--:1B:jij!£-=t-F(;J;~~7--:1A:jij!£-=t-F)C'LiooO~~O)~:h~bf 

iffU:lE'.L,, 7.3dBm (:O)J:te' dB3'<:;ji;t.,n'*t'o 

:jij!;t-=t- FC'O)il-g-:±J;IJ~O)jj;j,j:h,fjn1J-?n';!;t'o u-g-.:r- I'', ALC OFF~*fl.!ll:', Tape BYiliiT (il-g-:±J;IJ) 1:, 5.7dBm 
:±ltJ2!:hM~%i AuxlNYi!i'T-l:J..;IJ t.,, :jij!£-=t- Ft:-l;JJ~;tt~t~O)U-g-:±J;IJO)~l±iil!U:lE:Vn';J;t'o 5.7dBm c':O)J:t 
i dB 3'<:;ji; t.,n,;!;'9 o 

~Jf 'E- FC'0)"'<' 17 · 2- i - t- • v"-''Jvf il!U:lE: Vf L 1 ;!; '9 o / -7 Jviflf'E- t''C' Line Out Yi!i'T-1: 7.3dBm tfj;IJ <"! h~ 
~l±fMic IN m'T-1:)..;IJ l.,, ~if 'E - I'' 1: l., t~ t ~ 0) Line Out Yi!i'T-0)~1± i, 7.3dBm (:O)J:te' dB 3'<:;ji; Vf L 1 ~9 o 

ALC ;lf~L'l"L'~~*ftH·O)~$f, "'<'17 J..ti~u-g-:±Jtir~iC'il!U:lE: t., n'*'t o J..tJ v"-''Jvl;t, ~$v-"'Jv+10dB 0) 
-40dBm C''t o 

U-g-:±ltJYi!i'T-C'O) ALC v"-''Jvfil!U'.(£ l.,l"L';!;'t o ""<' 17 J..tJi~$v"-''Jv+20dB 0)-30dBm t l.,, +7t ALC ;lf~L'l"L' 
~u-g-:±JtJ~fI:i, Tape Bm'f-Cil!U ::.n'*t'o 

ALC vA:')vO);fi/~r~i0)1~7 ;_,A iil!U'.(f: [., n \ * '9 0 jjijl1j tfiil~d*-C, ;6 t~O) ALC [//'{JvO)J:ti dB N~M1~3'<:;ji; [., l 
"'*'to 

ALC0)7'9--;7'7-1b.fj::J!Y;~rYi!i'T-O), :±ltJ~mcli~tJiiffU:lE: l.,"fL'*'to Mic IN Yi!i'T-1: ALC 1f+7t~ <~I± 
(-30dBm) f)._;IJ [.,, -f O) t ~ r Yi!i'T-t::±ltJ <"! :hMeff~ilJ<~mcO) t"-7-fif :;ji; t., n' ;1; '9 o 

-aill1JmYilii:r1f+7t High ~*!t~1=JJ:~ t~YJO), -alll1JmYi!i.:r-1:t~*7'ii <"! :nt~tMt 1oko 0)1t!Jm0)~1±f:;ji; t., n' *-to 
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• tlJi.fr.J~'fidllal/Electrlcal Characteristic Curves 

V .. =OVrms 
18-21pin: Open 1 4-0l---+---+--t-+--+--+-~--.---1 

0 .l. 
0 10 20 

SUPPLY VOLTAGE: V,, (V) 

50 
Aux ln-->Line Out, 

Rec Out 

iil 40 
3 

298 

z 
<t 
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• llJfFi!t'-1 
(1) 11J~1:::i71-tf • 77/7' 

il~.Atl v"''Jv!i, 315Hz 1'-76dBmo 'iil±~H!H:J:, 

315Hz "(' 53dBo "?* IJ11J~1::J71-tf•17//0)t:J:jtl"C', 

il!l!v-"'JH:J:-23dBm O)~:iE:i:t.i:? T~'*T o 

M~-"·:1 H1, 1~177.7.Mli-T (2Bpin) t3.At1Mli.:rr .. i1: 

iJ ';/ "j' IJ //j • ::J /j'/-fj" f.J: ~ °t'fltlJl: ~' -":/ I" ift ~ 't" 

77//0).A,tl~l;tri117 .7. ~ti. *To 

A ;t. iJ/B ;t. iJO)ffl;tli.7.1 ·;1'H1, 20pin 0) AIB'W:tli 

Mli-Ti, High i:T 9 t B ;t. iJ A.ti, Open i:T 9 t A ;t. 

iJ .A ti tli~UR ~ n * To 
11J~1::J71-!J'O)NAB~ttU, ~~O)~?~~:lE~tl.* 

To 
91-1-tlt CR: 270k0, 4.7k0, 0.012µF 

IC pqtf6 R: 5.3k0, 5000 

U~:lE:tl 

=270k0 X0.012 µ F~3180 µ s 

~~~:lE:tl 

/-V JvilJlt- f" 

= (4.7k0+5.3k0) X0.012µF=120µs 

~ii~- I" 

= (4.7k0+5000) X0.012µF=62.4µs 

t.J:s, /-VJv/~ilO)t- l"ffl:tlii1, 21pin0) Nor/ 

HSffl:tlii!ilffl'ftil]fllll'8, High i:T9 t~ilt-1", 

Open l:T9 t /-v Jv • t- !"i:t.i: IJ *T 0 

(2) Aux J7:,,/ 

il!!!A:tlv/'\Jvl1-23dBm l'To .Atlt!Ui'U;t 47k0o iJ 

'l"f~/?•::J/j'/-fti~~T, 79~, CD~O)m~ 

i A.ti~ T < t2 ~ ~'o 18pin 0) Tape/Aux ffl:tliililffi, 

High l:T9 t Aux.A.ti, Open i:T9 t7-7'.Atlt

l"i:t.i: IJ *T 0 

(3) v1? • 77// 

il!!!.A:tJv"''Jvl1, Mic NFMli-T (22pin) 0) NFt.lHii:tf 

5600 O)P\¥-50dBm "C'T o ;: O)P\¥0)V 1? • 17 / /O)lf 

1/1127dB, v1? • 77//Wtl11-23dBm l::.f.J:IJ* 

To Mic IN Mli-T (23pin) O)AtJt.lttii:l130k0 0 iJ ·;1 /') 

/?· ::J/j'/-ftift~T.Atl~T<t2~~'o v1? • 77 

//O)Ji!i]jJ.tft~i¥ttl1, Mic NFMli-TO))'H;flt CR 1'1!k~O) 

iJ'l~~7Ji!i.l~fti~:lE1'8*To~~iJ'l~li, .A:tJMli 

-Tl: LPF HMP.liT 9;: t "C'fi? T < t2 't5 ~ 'o 

(4) 77/?::,.3/ffl;tli • V1? • !::f::,_.';,;/j(§)~§ 

Tape/Aux ffl:tliMli-T (18pin) l'ffl~i.:, tt.t.:1~~ t, 
v1?•77//W:tJWa~OO)!;:f::,./?•tt"C'!'l? 

.7. ~ti.* To f;:. t2 ~. Nor/HS ffl:tliMli-T (21pin) iJf~ 

il"E-1" (High) l:f.J:?T~'9P\¥11, v1? • 77//tf:I 

BA3422S 

:tJi:l1!.:i- ~iJ>';'J•;'J•IJ*To *f;:., i*Ji\\V1?Ui1tt

l"t ~-r. 18pin Open (7-7'· t-1") ·/r-:J 19pin 

High (U•=e-1") tJ'"? 20pin High (B ;t.iJ • t-1") 

tJ'"? 21pin Open (/-vJvil.llt-1") O)~O)OIJ., v1 

?Wtlt211iJ"Wtl't5n, 7-7', Aux.A:tJl1!.:i- ~iJ"tJ' 

;'J•IJ *To ~ .:,1:, ;:O)~fml' 21pin i High (Mjjl"E-

1") ~T9l::., *.Atl~!.:i-~W##~*To 

16,17pin 11, LPFi!ilff"C'To :11::/?P\¥~0)1~177.7.~ 

f/iO))jj n~oi;. t tJ ·:1 ~ T 9Mli.:r1' To 3.3k o 0) ! ::f ::,,. :,; ? 

l{;ttt.9Httt :::i /7'/"'tl', *i-\"C'ff-T~~O)iJ ·;1 ~ ~ 7 

Ji!i]jJ.ttli~:lE:l' 8 * T 0 

fHc=1/ (irCR) 

~~iJ ·;1 ~ ~ 7 Ji!i.ljJ.tti : fHC (Hz) 

! ::f ::,_. / ?t.R:tt : R=3.3k ( 0 ) 

9Htlt:::i/j'/-ft : C (F) 

(5) 71/•77// 

!::f::,.:,;?•ttl'!'l?.7.'/5n~m~O)~~i..-""~li 

-29dBm0 ;: 0) vA:JviJf 71 / • 17 / /i:-t 0) **A.ti 

't5 ti., 18dB O)lf1 /'f&'/5 ti. T~!l!v...._·JviJ'°-11dBm t 

t.J:IJ, Line OutililH (14, 15pin) iJ•r:,wt1~tl.*To 7 

1/•77//0)ilitl~U, 71/·!.:i~~·.7.1'lfW 

~~.:,n-rs~. M~O)i*Jilv1?ff•t-l"O)~O)OIJ.! 

.:i-~W#~~*To *~• 3.7.1'lfO)ffl:tl~~~. ffl 

~i;f- ·;1"f•t:tmi9 tc.bf>I: 71 / • ! .:i - ~ iJf~8 * T 

(~ili!.:i- ~lo ;:O)!.:i- ~~r .. i11, 18pin-21pin0) 

3ffiiJflUMli-T1:1;flt 6 fl.9~:lE:tii:~? 't"~* IJ :l:T o f;:.f2 

~. 18pin High 0) Aux .A:tJ"E- f"O)P\¥0)#, 1ll!O)ffillfl11Mli 

-Tiffl:tliT~, 71/tf:ltlO)~iJi!.:i-~!i~8*tt~o 

;:nu, ~ti~7V~t~8t.i:W6U•.7.9-~iT9 

~?t.J:~i:t!i!:xE~. 71/tf:ltlO)~iJi!.:i- ~i1!!1i~1:~ 

T~'9tc.bf>"C'To 

(6) ALC 77// 

! ::f::,,. / ?t.R:ttl' ! ·;1? .7. 't5 tt.tc.-29dBm 0)£!!!v"''Jv 

f~~l1, ALC 17 //0)'¥M1'-18dB 0)77 ·;17*--91:.A 

~*To ;:0)77'l7*--~•ttt~-T-~.:i-A"C'~C 

i ~ tJ• tt T s I J , ALC 7' / 7' 0) A ti ii$ v /'\ Jv 11 

-47dBm, ALC 7' / "j'O)lf 1 /Ii 40dB, ALC 7' / /0) 

Wtlil!I! v/'\Jvl1-7dBm t f.j:? -r ~' * T 0 ;:O) ALC 7' 

//O)tf:ltlv/'\Jvi ALC v"''Jv (-3.3dBm) t.J:t~~. 

-ttt.~J_tO)f~~iJf.Atl~tt.tt.I! ALC iJf~8*To 7'9 ·;1 

? 91 A, 'J iJJ~ 'J 91 A I;!:, r Mli-T (9pin) O))'H;flt 

CR "C'~:xE-t5tl.*To 
<1l u•1:::i71-tf • 7'/7' 

ALC 7' /"j'O)tf:ltl1'-7dBm t f.j:? t;:.~~v/'\Jvf~~l;I:, 
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~©851~71~·7//T·~~-~/?©851~ 

71 ~1if•li ftif"5 * t" 0 

~ - ~ / ·~t' 1if•li L;t, 5-7pin, 10-12pin '::: 9H;J- Lt ~ n .Q 

~/7/~TW-1/~??@Mf~(ij, f©~R~ 

91]1/1:::0
- ~/:At IC ~gB©t!Hit f~HIHliWTI l.,f;:. t© f, 

A.:tJru©1/~-~/:AC.t".QN&7//fm~GT, w 
Gn':t:t°o W•@~IH;J: Fig. 20©J:?L:t..iJ*t"o ;t:t;:. 

~ ~ z.·, Nor/HS t;TJB;t~T- (21pin) f High ':t" .Q ~ t 

T, 2~©R©.ffRbij, ·-~~/?•©~-~/ 

?1Mif w [., n'* t" 0 ~©J:? L:t" Q ~ t T, f.lt•. 8 

-~-~-~/?MttfCR:JE:~•@M©:JE:ttt;TJB;t<:fi 

"? T~ \f;:_ t©tf, IC ~gB,:mu;)}, *:hf;:.~ t ':::"'I)* t" 0 

Fig.20 

~ ©~~<:©Jf 1 / (;!:, 1 kHz T OdB t "'"?Ts I)' 8aW 

1J£$1/A:'Jv(;l:-7dBm l:t" o j!FSW:tJ~T- (Tape B ~ 

T-: 3.4pin) ©ifi<:::kW:tJ~l±L;t 6.5dBm (at Vcc=8.0V) 

Tt"t:P0, ~?£,.©;k)..1J<: ALC tf~< :t:l:©79 "J?? 

1A©~Tt, ~1~~~?·1//~ffa~Bm- (85 

W:tJ£$1/A:'Jv=-7dBm) =13.5dB ;J(i 1;, i!f©:t'f.>~' 

8a tFi=iJ1.m <:-to 

r..."; Ft:•n.Q8S~-©~il1lttlit'.1H, Fig. 16-18 '::: 

~G:t:t"o Aux IN~T- (24, 25pin) ©)..:tJ~l±f-:JE:t 

Gkt~©Jit3Mtt<:t"o8a~•Mttf*<lf.l.Q~~tt., 

T, 851~71~·7//©~-~/?Mttt, ~#~ 

:JE:~•@Mff;J(iij:t;t"o:JE:~•@M©film•~u, *© 

J:'Jl:*:t;IJ:t;t" 0 

BA3422S 

j3\SW1J©£$vA:·;i...tf-7dBm f.>©T, f=1kHz T 37 

µArms©£$8B~•f•t" C.t".Q t, 

-?dBm/ (RH+Ro) =37 µArms 

RH : A..") F©~mHttm 

~~T, RH=5000tt".Qt, Ro:.8.2kOtf.>IJ*t" 0 

:t:k, ~#~:JE:~•@•©~/7/~, 851~71~· 

7//©9H;J-Lt~ /7/-lf ff :hf":h, 

Co 

CL1 (6-7, 11-12pin rai), 
CL2 (5-6, 10-11pin rai) 

tt".Qt, 

Co=680pF 

CL1=2700pF 

CL2=270pF 

f£*A~f.>:JE:ttt GT, CofR1t~-ttt;:.t~©1iJttf 

Fig. 16 i:, CL1 f R1t ~it f;:. t ~ ©1i\'tt f Fig. 17 i:, 

CL2fR1t~ -ttf;:. t ~©1iittf Fig. 18 I:~ Gn':t:t° o 

{iefflt" .Qr... ·y F©1i\'tt, 85/fii:j:,© I- - ? M~f.>~)Bltt 

1iittW f~li:. t., T*:lE: t., T < t!. ~ ~ 'o 

(8) 8awn A 1·y7-

rape B ~T- (3, 4pin) L;t, B .i< :tJ A.:tJ~T-t8aW:tJ~ 

T- f ~If.I [.,Ts I) , f :ti f t;TJB ;t T ~' .Q © tf ~©:A 1 ·y 7-

1: t" 0 

Rec/PB~T- (19pin) tf, High©Pi¥L;J:8SW:tJC.f.>1J, 

Open©a;J 1;1: B .i< :tJ A.:tJ~T-t t.. 1; :t: t" o ~©~!mi: J: 1;, 

~-··l:;J(i"?k8fii:r...~F:t;bij©:A1~7-@Mff2 

@M<:t"tJ:?~f.>ij:t;Gko :t:k, &7-1~7-©t;TJB• 

i:t;TJB;t;Y- ·y /Bf W:tJ t., t..~ 'f;:.ilf.l©~~ ~ 1 - t- t, ~ 

©7-1 ·y'J-T3thtJ1-ttn':t:t°o 

( 9) ifi!Jffll~T-

&%1Jffll~T-©~:k Im t, ~A.W:tJYilH©~:klmf Table1 i::t: 
C.<lf.l:t; l.,f;:.o 
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Tape 
/Aux 
(18) 

Tape 

Aux 

Tape 

Aux 

BA3422S 

Control pin 
(pin No.) 

Tape A IN 
(32, 31) 

Tape BIN 
(4, 3) 

Aux IN 
(24, 25) 

Mic IN 
(23) 

Rec/ 
PB 

(19) 

PB 

Rec 

AIB Nor/ Line ! Rec Line ! Rec Line Rec Line Rec 
Set Condition 

~ ru!ru ru!ru ru ru ru ru 
(20) (21) (15, 14)! (4, 3) (15, 14)! (4, 3) (15, 14) (4, 3) (15, 14) (4, 3) 

A ... ~~~ •...... ~ .... l .. ?~?.~ ...... ~ .... L.~~-~~ ....... ~ ..... ?~?.~ ...... ~ ...... ~~~? ..... ~.:.~ ................. . 
HS eHs · open X · open X open X open (A PB HS) 

B Nor X ! open e ! open X open • open B PB ..................... ·~.......... . ......... ~ .................... . 
HS X i open eHs i open X open x open (B PB HS) 

A 
Nor ..... ~.) .. ?~?.~ ...... ~ .... j .. ~~-~?... e 
HS X open X open e open 

open • 
x 

open Aux PB 

open (Aux PB HS) 

B Nor X ! open X ! open e open • open Aux PB . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . ......... ' .................... . 
HS X open X i open e open x open (Aux PB HS) 

A Nor e e X x • e Dubbing ...................... ,. ............................... . 
HS eHs eHs x x x x HS Dubbing 

B Nor x x x x x • Mic Rec ..................... ·~.......... . ......... ' .................... . 
HS X X X x x x Mute 

A Nor X X 9 • • • Aux Rec ........... ,. .......... ································ 
HS x x • eHs x x (Aux Rec HS) 

B Nor x x • • • • Aux Rec 
······················'-·········· ··········'····················· 

HS x • eHs x x (Aux Rec HS) 

• : ~-tL159ots:~tltll:tJ~ti.:i:9, 
•Hs: ~~J;i59{>fg~IJ<, ~ll'E-1"0)1'::l71'-lfH~~Wrtll:tJ~t1.:1:9, 
x :~-tL159ots:~1J'tll:tJ~ti.:i:tt1i,, 

open: i:ll:tJ~'flJ'€>1;1:il§-IS-IJ<i:ll:tJ~t1.9", ;;t-:t;, (High Impedance} ~~l:IJ:•J:J:9, 

• ~iilFHUl11811&~ 

( 1 ) PB EQ -P':/:/ 
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Rec EO 
Amp Out 

GND 

Tape B Tape A 
3 (4) 31 (32) 

Fig.21 

PB NF 
30 (1) 

RDNIR 

PB Out 
29 (2) 

Function 
--+---+----sw 



(2) Function 7- 1"J7-

(3) Mic 7'// 

Mic IN 

23 

(5) ALC Detector 

ALC Amp 
Out 

Bias 

GND 

PB EO Amp 

GND 

Mic NF 

22 

Fig.23 

Fig.25 

T 

9 

Aux IN 
25 (24) 

47k 

Detector 
Out 

LPF 
16 (17) 

20k 

3.1k 

Mic Amp Out 

Fig.22 

(4) ALC 7'// 

naNrn 

Function 
SW 

Line Amp 

Rec NF 
13 (8) 

BA3422S 

1-''-'IMr--- Rec EQ Amp & 
ALC Detect 1r 

Fig.24 
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Peak NF 
12 (7) 

ALC Amp 
Out 

Bias 

GND 

(7) Line Out 

Fig.27 

• ffJILl:O)):£g 
(1) ~~M~ 

Line Out 
14 (15) 

10k 

(8) Control 

Control 
18,19,20,21 

BA3422S ,t, W 7 :/ ;h iz 0) $' t::' / 7~~g f 1 f~O) IC 0) 

9,:muJ J.bfi, l'\,' * 90)1', ;._11n'iJ:±l11*l'(7)'f1 :-- tJf 

~l=*'i:~< ld:-:in'*9o 1i\'C:.l-?Jt-~Ji-'E- Fl',t, 
i!l<ft1::J71-tf(7) l::0 -:\'- :-- 7~Mi(7) to1ilfr(7)~)J1l~l'. 

70dB fiJi(7)'f 1 /ti~· db fJ ;!: 9 o ;iHIBH5r - / l'(7)fiHf-:i 

~ i: J: .Q~~tJfita;: fJ i: < \,' J:?' -'!: (/')~)Bl~iilfi:l' ii, 
;._ 11e::±l1J (7)f1i*f'l tJf~*f'l ':Id: 7-> m.sxi: Id: -:in'* 9 n~·. 

Tape AYllfiT- (31, 32pin) c Tape BYllfiT- (3, 4pin) ':-:i 
IJ:tJf.QJ~5!-/tJf~:fl~-g. L,lj:1,'J: ?, +)1~9ti', /~ 

10k 

Fig.26 

Fig.28 

Logic 

L2 
10 (5) 

(9) Bias 

Bias 
28 

BA3422S 

L1 

11 (6) 

PB EO Amp 

Bias 

Fig.29 

5!-/Fa%::: GND db .Q \,' 'j: Bias H5!-/ f cs Vf :/

Jv F97.>ld:c, ~~1:xt vr+)Ti:~Ji L,t.:H5r-:--~~t 

f vr < t.:~\,'o 
(2) ~~~WM~ 

-~WT~s~.Q~~~Af~~~~. &1'1JYllfiT-~~. 

~ 1 OOp FfiJi (/') ::J / T / -If f fi wr < t.: ~ \, '0 Id: s' ;: 
(7) ::J / 7 /-If ';t, IC (7) I::'/ (7)jfr < i:t&itJI: I.., Id: Lt fl. ';f~J!, 
'j: db fJ ;!':it /i,o l' ~ .Q tc.· Lt, IC (7) l::0 

/ (7)t,tt7ei:)fr <!!~ii 

vr < t.: ~ \, 'o 
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BA3424F/BA3424FS/BA3424S 

BA3424F/BA3424FS/BA3424S 
:1J-.A 7- v ;t ffl ;t- 1' 1J 1~-.AX>tlit-T .:i.. 71'17°1; 7 / 7° 
Auto Reversing Dual Pre-amplifier for Car Stereo 

BA3424F/BA3424FS/BA3424S ,i, ~ .i -7- 1 / ·~f§i~, 

;1. 9JL-7-7'fflaif:AE:~tJJ~5t§~. 7-;t '7- F/'J 1\-;;z 

tJJ~ 5t §NH: pig~ t.,, 6 6 t: IS ~~EllH:xtvt 9 0 t.:: ill> 0) 

Mix out Yijij7-~1ill! 5t t.::~~tm7' .i 7' JL-7' 'J 7' ::..- 1'<:'9 o 

The BA3424F/BA3424FS/BA3424S are multi-functional 
dual preamplifiers each provided with muting circuit, 
metal tape time constant switching circuit, forward/
reverse changeover circuit and Mix Out pin for automa
tic selection of music. 

• !M1~ 

1) 7-;t '7- l''/'JJ\-.AtJ]~k( ·;.i7~plg~ Vn'0o 

2) / - "71 Jv / ;< 9 JH' :::i 71-iftJJ~ 5t .A 1 ·;.i 7 ~pig~ l., 

TL'0 0 

3) ~ .i- t-§~~p1g~t.,n'00 

4) El~~liflfflO) L/R Mix outYliij7-HlH TL'~o 

•Features 

1) The forward/reverse changeover switch is built in. 
2) The normal/metal equalizer changeover switch is 

built in. 
3) The mute circuit is built in. 

• ?Hf~"tj-)!~/Dimensions (Unit : mm) 

BA3424F 

12.5±0.3 

1 2 3 4 5 6 7 8 9 10 

-c j 

~ dt=Vin H HHH H H JdL 
0 ~ 1--

1. 27±0. 2 0.4±0.1 

BA3424FS 

t 8.7+0.3 ·1 

~i~cu 
I 10 

4) The L/R Mix Out pin is also provided for automatic 

music selection. ~h,(==~h __J_ ~ 1L I>.!~ 

• Application 

Car stereo 
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BA3424S 

00256-22-A 1 G533 

0.3Min. 

1234567891011"' 
19.4 ±0.3 <D 

~ 
~l-
0.5±0.1 1.778±0.3 

I 8.8±0.6 • I 

17.78±0.3 



BA3424F/BA3424FS/BA3424S 

BA3424F/BA3424FS 

<( • c5 
N 
~ 

:} <( m c:: N t= 
~ z 0 0 :::i ~ w w 0 a: 0 w 

~ w f-LL :::i 

0 > <( m z 
~ ~ 

~ 

•~MM::*:~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~il*~l± Vee 18 v 

BA3424F 550* 
-----

~~rn~ BA3424FS pd 750* mW 

BA3424S 600* 

IJ:JfJOiMJiiBll!I To pr -30-+85 oc 

f:ii'-:tfiMJi~IHI Tstg -55-+125 oc 

* Ta=25"e l-:.ll: C'~!ll9 ~Jii.!g Ii, 1·e1:-:i ;! 5_5mW (BA3424F),7-5mW (BA3424FS), 6_0mW (BA3424S) 

~iii<[.;~, 

• :lt~lbfFs'Hl:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. 

Vee 7 9 18 

BA3424S 
=> 

m C\i N N 0 
N N f- x N LL 0 0 :::i 

~ z w w 0 ~ 

c:: - N t= 0 0 z :::i w w 0 a: 
-~ 

LL 

Unit 

v 

• ~jtr.J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=9V, Rg=620Q, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

nMi~~191m~)jjt IQ - 7.7 12.0 mA 
V1N=OVrms, Normal 
EQ 

llfl191m~mut~ Gvo 73 86 - dB 
Vo=200mVrms, Ci= 
100µF 

iff<*t±lh~I± VoM 0.8 1.2 - Vrms THD=1% 

~~~)J1l~$ THO - 0.03 0.12 % Vo=0.5Vrms Fig.6 

.A. :1Ji~UUl~~I± VNIN - 0.7 1.7 µVrms 20-20kHz, BPF 

IJ ·:; "j' Jvl!,Ji$;$ RR 41 50 - dB 
fRR=100Hz, 
VRR=-20dBm 

+-v:..-.:j:Jt-t1tv-:/3;., cs 67 77 - dB Vo=OdBV 

F-Rro9?ci.A t--? CTF-R 72 83 - dB Vo=OdBV 

::. .:i - t- v-"'Jv MUTE 76 86 - dB Vo=-10dBV 
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• 'lma:J~ttdllill/Electrical Characteristic Curves 

10 

~ 
w 
~ 5 
:::J 
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fz 
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w 
5 
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~ 
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I 
f-

0 
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~ 0.5 
i== a: 

~ 0.2 
0 

~ 0. 1 

~ a: 0.05 
<( 
I 

_J 0.02 

~ 

V1N=OVrms 

-/ 
5 10 15 20 

SUPPLY VOLT AGE : V cc (V) 

Vcc=9V 
f=1kHz 
R,=10k!l 

' !\-1' 

~ 

'14-

0.02 0.05 0.1 0.2 0.5 2 
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OUTPUT VOLTAGE: V0 (V,m,) 

150 75 

Vcc=8V 

10 20 50 100200 500 1k 2k 5k 10k 20k 
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~ 1.0 
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• ill~'.AEl2lii~/Test Circuit 

BA3424F /BA3424FS 

BA3424F/BA3424FS/BA3424S 

r----------------~ A 1-------------..-----Q Vee 

I 
L_ 

10 9 8 7 

• JJJfFfill.ll}l 

(1) 7:t'7- l''/tJ1~·-:At;JJB~:A1' .. 17- (18pin; 

BA3424S (;J: 20pin) 

:::!"- t- 1)J\-.A7J~·;; t-7·;;""t:X;Ji;t9~t.::il0, "-"J l''A 

t"-~~Bit;JJB~~.A1'~7-~9.Flg.7~:A1'~7-W 

F ~Pift;J: IN1A, IN2A 1.f!R1R ~ti., R ~Pif(;J: IN1B, IN2B 

t.f!R1R ~ti.°* 9 o ~ s, Fig.7 ~FIR SW llffil-Tt:J:20 µAl~ 

100k 

R 

BIAS 

Fig.7 

100µ 

330k 

4 3 2 
I 
I 
I r--., 
1SW,1 
t---j 
I 

Fig.6 

~~~mtiil!f l..,)6t; t l2Wil!ftt, "- "J i-:· B t.f!R1R ~ti., 

20µA~i~~~mti51~t±J"'ft '11.fil!f:h., "-·;; l''A1.f)R 

1R~ tL*"'f. 

(2) .1--:zJv/f.5IJv 1'::i71'-lft;JJB~.A1' .. 17-

(19pin; BA3424S t;J: 21pin) 

;1. 51JVi:.-7"t:M!it"'t~t.::b1J, EQ 7"/7"~1'::i71'-lf'.<E 

Fig.8 

22k 

+ 
22µ 
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~.H 1lt .t {> .A 1 ·;; 7- \." 9 o Fig.8 ([).A 1 ·;; 7- if N ([)Pit (;J: 

./ -7 Jvj:ij~(;::X<Ji;t [.,, M (J)Pi\'(;J: ;<)I Jvj:ij~(:::X<Ji;t [., * 
9o "'s, Fig.8(J)EQSWJlil,l'i"(J:, 20µAJ:..1.1.(J)~)j[(J) 

)1[[.,)6J;t:::J: IJ, .)( )/Jj,j:lj:~ EQ (;::ffl~;f')IJ *90 :7.1 ·;; 

7-iht-7'/, :tt.::IJ:f~t1f!(J)Pi\'IJ:, ./-7Jvj:ij~EQ t"' 
IJ*9o 

(3) ~ .:i - t- ffl ~ .t :7. 1 ·;; 7- (20pin; BA3424S (;J: 

22pin) 

EQ 7" / 7' ([) t±l 1:J I:::, ~ .:i - t- ~ fJ> It {> .A 1 ·;; 7- z.· 9 o 

• Ji5 .Ill IEli&f§IJ/ Application Example 

BA3424F/BA3424FS 

Gvc=40dB at 1 kHz 

Fig.9 

BA3424F/BA3424FS/BA3424S 

Fig.9([) :7. 1·;;7- if, ON (J)Pi\'t::: ~ .:i - t- il'fJ• fJ' IJ, f~~ 

fJf 1J ·;; t- ~ :h * 9 o "'s Fig.9 ([) Mute SW Jlil,lT- (;J:, 

WµAW...t(J)~)j[(J))J[[.,)6J;~J:ij~.:i-t-ffAijm~ff 

1J~i'-~:f1.;t9o .A.1~7-ff~-"'j'/*~~-~(J)~~. 

~ .:i - t-tJ~·m:11., f~~tJ~·:±ln ~ :11. * -r 0 

(4) EliJJJHltllffl L/R Mix out Jlil,lT- (2pin) 

ji!ij ch (J):±l1:J1~~fJ", ~ .:i- t- ON, OFF l:::fJ•fJ>;t) €> 'f, 
30 k 0 (J)f~t;t ~ ·:; ? :7. \." t±l 1:J ~ :h :t 9 o 

OUT Mix OUT 

22µ 

OUT 

Fig.10 
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BA3430F/BA3430FS/BA3430S 

BA3430F/BA3430FS/BA3430S 
7J - AT v ~if.I dj) rd.I~ l:fi @m.f\f ~ AT v ~ 7° 1J Y / 7° 
Dual Preamplifier with AMS for Car Stereo 

BA3430F/BA3430FS/BA3430S t.i, tJ- fi. 7 v ~ Jf,j!:mJ 
~~~~~~•t:l:l@~tt8~fi.7-v~7ij7~7~~. 

BA3430F/BA3430FS/BA3430S are stereo preamplifiers 
with a music interval detection circuit, developed for 
car stereos. 

·~:& 
1) ~- t- 1J1~-fi..ffl.A.:1JW:fl@~~i;*;Ji!l...n'.Q. 

2) ;1. :1!Jv7-7.ffl~lf.fjf_:~W:fl@l!~~~il L..n,.Q. 
3) ~ ..:z.- 1-@l!~~i;*;Ji!Vn,.Q. 

4) ~r .. i•t:1:1m~~~llWll@~~i;*;Jjl vn,.Q. 

5) .!!!*~Jlf.f, ~r .. i•t:1:1m~t:i:i-Hfi.7-rJi-:1ZHM.6XL.. 
n' .Q t;;;/1J, .11 .At: J: .Q~j}J1'1=tft.t1. '· 

•Features 

1 ) An auto reversing input change-over circuit is built 
in. 

2) Also builtin is a time constant change-over circuit 
for metal tape. 

3) Also contained is a mute circuit. 
4) A circuit for selecting the sensitivity of the music in

terval detection circuit is built in. 
5) No error operation due to noise occurs during quick 

feed, because the music interval detection circuit 
can compose a lowpass filter. 

• Application 

Car-stereo 

• *~'1-i!~/Dimensions (Unit : mm) 

BA3430F 

1 2 3 4 5 6 7 B 9. 10 11 12 

~l___~~~~~~~~ 
~ $L~HHHHHHHHH~ 
-1~1~ i- --11-

1.27±0.2 0.4±0.1 

BA3430FS 

10.0±0.3 

~ N 

~ ~ 
.-..'. ..n 

BA3430S 

24 13 

[:::::::~::i 
1 12 

22.9±0.3 

ru
tJ 

"'~ 

t ~ 
" 0 +I 

" ..; 0.406±0.1 1.778±0.3 

I· 19.558±0.3 ·I 

00252-22-A 1 G529 

0.25±0.1 

8.8±0.6 
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BA3430F/BA3430FS/BA3430S 

• ·f Cl ·:; ~ ~ 1' J7? 7 A/Block Diagram 

GND 

T 

NFB 

NFB 

LPF 

MUTE 
OUTPUT1 

METAL 
OUTPUT1 

EQ 
OUTPUT1 

NFB 

INPUT 
1-B 

INPUT 
1-A 

BIAS 

• ~MM::k~#r/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~ii*~EE Vee 18 v 
BA3430F 550* 

~'.g:ij!?'i:: BA3430FS pd 800* mW 

BA3430S 1100* 

IJ.Jf'Filiilil'B ll'll Topr -30-+85 "C 

{~f:i:iliilil'Bll'll Tstg -55-+125 "C 

*Ta=25°C ~.LtC'1ieJll9.Qij);~IJ, 1°01:-:>~ 5.5mW (BA3430F), 8.0mW (BA3430FS), 11.0mW 

(BA3430S) zj/j([.;.Q, 

• :lt~l1Jfl:;1k#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

Vee 7 9 18 

314 RD Nm 

DETECTOR 
OUTPUT 

SENS. 
SELECTOR 

MUTE 
SELECTOR 

METAL 
SELECTOR 

INPUT 
SELECTOR 

MUTE 
OUTPUT2 

METAL 
OUTPUT2 

EQ 
OUTPUT2 

NFB 

INPUT 
2-B 

INPUT 
2-A 

Vee 

Unit 

v 



BA3430F/BA3430FS/BA3430S 

• 'l~rr-.J%tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9V, f=1kHz, 

Rg=6800, Vo=-10dBV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l!!H~~~11i:illt lo - 10.3 16 mA 

r.l'lllllll!11i:EEf1H~ Gvo 72 85 - dB 

Mllllll!111:EEf1H~ 1 Gvc1 37 40 43 dB 
- ---·---

Mllllll!7ltEEf1Jf~ 2 Gvc2 29 32 35 dB f=10kHz, ;< :$1 Jt-:jij'.:£.R;f 

~*1:11:1J11i:EE VoM 0.5 0.9 - Vrms THD=1% 

:i:~Wllilf~$ THD - 0.05 0.2 % 

A. :1JlllU1Ut~EE VNIN - 0.7 1.5 µ Vrms 20-20kHz BPF 

•J "J :1Jvl!;fi~$ RR 40 50 - dB VRR=-20dBV, f=100Hz 

A-B r,,i '7 Cl :A I- - '7 v "-"J(; CT 55 65 - dB 

7-,. /;?-.Jt--tu~i..--:,, =i;., cs 55 65 - dB 

.::. i - "v"-'Jt- ML 55 70 - dB 

1ff!tl~l±lA.:1J v"-'Jt- 1 VoN1 -96.5 -93.5 -90.5 dBV f=5kHz :jij'.:£.R;f 

1fdtl~:±lA.:1J (.,-/'()(; 2 VoN2 -84 -81 -78 dBV 1=10kHz .!f!.~ IJ R;f 

1f dtl~ 1:11 R;f r.i r 1 - 6 - ms 

f!tl r .. i~ 1:11 Rif r,,i r2 - 45 - ms 

Cl :'/ '/ '7 Cl - 1:11 :1J:,,;., '711i:illt loL 2 4 - mA 

CJ:'/ ·y 'J J\-( lf:j:1J I) -'J11i:iJ!t loH - 1 3 µA 

ci- v/'(Jt-CJ :;- ·;1 '7 A.:tJ V1L - - 0.5 v 
"1' v"-'JL-CJ "./'·;1 '7 A.:tJ V1H 4.3 - - v 
::J;., "Cl -Jt,ilifiif-illt:±l111:illt lco - - 200 µA V1L=OV 

::J ;., "Cl - JL-ilil;if-illtA. 11i:illt lei - - 300 µA V1H=5V 
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• ~~fr.J!f\Jttitb*i/Electrical Characteristic Curves 
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BA3430F/BA3430FS/BA3430S 

• iJjrj~[§IJ!&~/Test Circuit 

+ 

Fig.13 
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• 11Jfl:ml.IJEI 

( 1) BA3430F/BA3430FS/BA3430S (J) 7Cl ·:; ? ml£ 
BA3430F/BA3430FS/BA3430S ,;J:, J77 Cl ?flB t Cl :.J ·:; 

?$~9H~n. &4(J)7Cl'l?~. Flg.14(J)m•~~ 

-:>l~';l:9o 

r1" CJ :711~ @ .>< 7 J~~l!liillll! 
CD J..Ji~rtliilill-® E07:-1@1lll! @ ~ i- f~l!liilill 

CJ::;., ?:lll 
CD !\il\Jt·t~Hli!IE!ll1r-® r :..- 71E!ll1r-Q! !t'-liliilll1r CJ::;., 7 i:lln 

Fig.14 

(2) J77Cl?flB(J)iJ.Jf'Fml.llJl 

:h-.A7t..-:;f(J)7-7°A.·:; f"(J)fl'&:1j\~tf:l1J1~-%i, J'f.'7-

]7 / /(J)J-.1J [/l'{JI.-;): "t':ltll!i9 7-> '7'Cl ·:;? "t'9 0 

CDA.1J-W:ttl81n :;t- i- 1J 1~- .A(J):h i! ·:; i- -r ·:; .:\=-'::M 
m97.>k~, "-'li"AC"-'ll"Bi"W:ft~9!8ln"t'9o 

NFB 

5V 

! 

Fig.15 

a. Fig. 15 (J)J-.1JW:ftYi/iT-fJf0.67V J...:.f"f(J)Pi\' 11 f)f)Mn, 

" ·:; I" A tJf~1R ~ n ;J: 9 o 

b. Fig. 15 (J)J-.1JW:l~Yi/iT-fJf 2.0V PL.t(J)Pi\' 12 tJf)Mn, " 

·:; I" B tJf~:J'R ~ n;): 9 o 

®EoJ7:..-7!81n 7-7°"-'ll"a~A.1J~nkm-%t 

NAB !M'tt': 1' ::J 71' .A'~. l'f.'7-T/ 7°(J)A1J v""'JI.-;): 

"t':ltll!i99!8ln"t'9 o 

Fig.161::~'fillil81nilf-~;J:9o 

BA3430F/BA3430FS/BA3430S 

BIAS 

NFB 

Fig.16 

330k 

0.01µ 12k 

180 

+ 22µ 

BIAS 

@;t.1ZJL-W:ttl81n ;t.1ZJL-7-7"'::Mm99t.:~. EQ 

J7//(J)1'::i71'~~~i~~9!8ln"t'9o 

a. Fig. 17 (J) ;t. 1Z JL-W~Yi/iT-fJf, 3.0V J:Xf (J)Pi\' .I - x JL

M~l::Mm~ ;1: 90 

b. Fig. 17 (J) ;t. 1Z JL-'W:ftYi/iT-fJf, 3.0V J: .. .Lt(J)Pi\' ;t. 1Z Jl-M 

~t::Mm~;J:9o 

®~i-t-W~l81n Eo7:..-7°(J)tf:l1J~~i-i-ta 

tt .Q 181.lli "'(' 9 0 

a. Fig. 18 (J) ~ i - 1-W:ftYi/i-TfJf 2.6V J:J"'f(J)Pi\', ~ i -

I- tJfWn1~-%tJft±l1J ~ n ;J: 9 o 

b. Fig. 18 (}) ~ i - ~+}]~~T:lf 2.6V P.lJ:.O)ft~, .::. i -

t- tJf A IJ1~-%fJfi.J ·:; 1- ~ n ;J: T 0 

(3) Cl:..;·:; ?$(J)i1Jf'Fml.11Jl 

:n-.A-Tt..-:;f(J)~~(J)k~. ~~t•t±1~~(J)•t±1m-%t 

-x1' ::J/l::i!9 7'Cl ·:; ?"t'9 o 

CD$~Wml81n -T-7°(J)M~~t••~~"t'~-T-'1' 

(J)~ltat..-l'{JL-fJfJl;~', •i!•JPi\'l::t;J:*l~tJf:ftj~~~./ 1' .A' 

fJf;IJQ;tJIJ;):9o Z..(J)f.:~, $Jlf"'flf.QCl-l'f..A71'Jl-1Z 

iA.n9!8ln"t'9o 

Cl-/'f..A71'Jl-1Z(J):1J·:; f-:;f7p.ij).J1l~fH t;J:, 

1 
fH = 2X rr XCX30k//30k (Hz) "t'9" 0 

a. Fig. 19 (])$~-W~Yi/iT-fJf, 2.2V PJ"'f(J)Pi\', M~l::M 

m~;J:9o 

b. Fig. 19 (J)$JlW:ftYiliT-tJf, 3.5V P.1...t(J)~, •i! •J 1:: 

Mm~;J:9o 
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BIAS 
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BIAS 

5V 

1 
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A.:t.J 

22k 

22µ 

BA3430F/BA3430FS/BA3430S 

5V 

! 

;t:9Jvtl:l:t.J 
18k 

Fig.17 

v.,, 

+ 

~.:i.-~tJ:j:t.J 

Fig.18 
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~J"//!Ernft 11:Br .. iM:±1vA:'Jj,(j:~IO'ii\'L:1]\~~'f.::IJ/), z: 
ni!tlili9 .g mttT9 o 

v cc 

+ 

Fig.20 

30k 
G = 20Xlog R1+R2 (dB) z.·9 o 

J7 / 7°0)1t\::l~:h ·;1 1-- :;f 7 ~)J!l• fL (;!:, 

1 
fL = 2X rr XCX (R1+R2) (Hz) "f 9 0 

Z: Z: -r· R2 L;t, IC l*i il~'W !!.Hitz.· ¥l j:_ ai¥ 100 Q , !f! )1£ I Jai¥ 

3600 T9 o 

a>.1:1::t1mtt 

m%0)-•fM~lZ, M~m%i:±11J9.Q@~Z9o2 

~O)ft••z•~~n. 8WO)ft•Mzm%0)v~11.-f~ 

:iE: l, /1'0)J:bl!xMZ1§%t.JfiM:~'Z~'.Qai¥r .. if*rJ'.lf: l 19 o 

1§% v~JL-IJ'" Vcc/30 (Vo-P) J.-:Ll::..A .QC:, Bf'DO)J:bl!xMIJ'" 

ON lai¥:iE:n•-TfJ> 0'.lf:~)Tit I Bl~ 19 0 z: ni:::J::-:i z 
~:iE:n•-TO)~ffffTffij, Z:O)~ffffV~-2.N~T 

BA3430F/BA3430FS/BA3430S 

~Tff.QC:, *O)ft.Mff0Nlll:ll~M:±1:±11J•-Ti 

Low(;:: l19o 

1§%vA:"Jv;lf Vcc/30 (Vo-P) J-:ITL:~.Q C:, BWO)J:b~xM 

IJ'" OFF l;iH;J"LtO):IN~t!.HitL:J:: -:J zai¥:iE:n•.:rO)~fffJ'" 

J::.IJ'"IJ19o Z:O)~fftfVcc-2.0VJ...:IJ::.L;::J::.tJ'".QC:, /1' 
O)J:l::~x•IJ' OFF l, 11:Br .. iM1±1:±1n•.:ri High L::: l 19 0 

1§%b'.A.-:i z b' 011:Br .. i*~:±1:±11J•.:r11r Low L: t.i: .Q 1-r·O) 

ai¥r .. i r 1 (j:' 

5.4XC 
T1 = -~,----

m%ff.A-:iZ~011:1l~M:±1:±11J•-Tff~w~~.Q1-z:'O) 

ai¥r .. i r 1 (j:' 

5.4XC 
r1=-1-(s) 

*.A.111§%;tf+~:k~~'~i;O)~t~::<.tT9 o 

11'f§%ai¥0) T1';1:, Fig.10 i~~ lZ < tC.' ~~'o 

1§%1.J'·;~ ~ Z IJ' 0 ll:llraiM:±1:±11J•-TfJ'. High i: ~ .Q 1 -z:'O) 

ai¥r .. i r 2 (j:' 

r2 = CXRXln 112X~~0c+2 ·0 (s) C: ~ IJ :A: 9 a 

l=Bf'DO)J:l::•M0):±11J~51it=t-.l 1mA 

C=~:iE:n•-TO)~M~~/~/~ 

R=ai¥:iE:n•.:rO);iH,HHtUit (22k0 J...:IJ::.i:::~~'.l'E: lZ < tC. 

~ ~ 'o) 

R 
1 µ 33k 

.J..:ri 

Fig.21 
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• 11J1rd.1~1±10)11JfF~IY'I 

Fig. 22, 23, 24 (:lt!lr .. i~tl:l!Eil~C')::fo "J? c. :io ·:;? ;:· 

C. C')f~.J;} ~ ~ L,, 1 To 

' ' ' ' ' '---.........---+---'!-" i-J :fl'illl~:±:ll\¥ra9 

Fig.22 

BA3430F/BA3430FS/BA3430S 

' t 1 I I t B ,i;l;i: 

--------1.,l'l'fili.2~1 : : : ': 

I.,"' l'1i1i. 1 
' ' I I I l 
I I I I 

l--.-----------------11\¥~ 
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BA3430F/BA3430FS/BA3430S 

• 1ttir.:J~ :±l 1§1lm(])lf1' /~:IE 
Fig. 25, 25i.:::, i:!!lr .. i~1±11§1~1}(])1f1'/~~'.AE~~t.,;1;90 

tJ s.J;tfxl§l~J}(])~$~1±iJ, Vcc/30 (V) i=~~'.AE ~ n n' 
;1;9o 

z. z. T1?tl t t., -r, Vcc=9V, t=5kHz, f!i:~ai¥c·(])i:!!lr .. i~ 

1±1v"''Jv~3.l<Y.J * 9 a 

a . .IHxlEl~I} (;J:~$~1± tJ' v= Vcc/30= o.3V t;r. (]) T, 

0.3/v2Vrms=-13.5dBV tLl::.(7) AC .A/Jl'jh~ ;!; 9 o 

b. f!j:~ai¥(7)5kHz("(])lj1/(;J:, _f::_~J:~J, G=80dB. 

c. J: -:i -r i:!!lr .. i~~l±l.A 1J v/'\'.Jv (J, -13.5-G=-93.5 

dBV (:: f;r. IJ t9 o 

1 ooJT-i-: .... V1,..,.-n-rr,....-"<;1Nc-Tt-."'TT"TTThrrl, -J-'lm 1TTTI---, 
90f--tl'7"""'-'"'t---t-H-l+H~--t-1-'l'"-i...!:+;u "f1- - 7 Jv • 711 

/ 

80 +.... 

701---l-+-+--+-+-++++---t---+-+-+-+-t+++--+--+--++++tt+----1 
...+-

01---l-+-+--+-+-++++---t---+-+-+-+-t+++--+--+--++++tt+----1 

0 20 50 100 200 500 1k 2k 5k 10k 20k 

I (Hz) 

Fig. 25 :f!i: j:_p;¥ 

100~~~~~~1-~~-m~~~-~~~~~~~ 

:~i----+--t-+-t-+-+-HI , _ JJL- ! 'T 1 LJ+-++++-----+--+--+-+-+-+++~--i 

5k 1 Ok 20 

I (Hz) 

Fig. 26 .!F-* I) Pi¥ 
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• fl.lfl.J:.0)5i:~ 

( 1 ) Ji(}ffl !Brni!rffi!I 

~1H±O)Ji0ffl!Brni!rffi!l tj:fft~9 .@-[E]~i!rf?1J1"91f, ;:'{fffl t::: 1J 

.g aif t;t ~ S t.::4iftt~4if~HiHi~~ L- T < t!. ~~'a ;i: t3H1 
0~aiR~9.@~~~. ffMttO)htJS~~~-tt~~ 

~'T t* IC ~;iH,HtflB.il,0)1\7·;; =t-t~llbT ;:'•~-t< t!. 
~ ~ \o 

(2) ~-l~J:l~Yiffi-TO)l!.H:it1i 

f.;1]•Yiffl-TO)~jj]{'F i ~it. 9.@ tc. l>b 20, 23pin O)lffl:it1@tj: 

3k-10k0, 21, 22pin O)lffl:it{@tj: 2k-22k0t:::~ii:~ L-T 

< fC.'~~\o 
(3) ~f.;7]-Yiffi-TO):i /j"/-if 

20pin C:. 23pin 0) :i /7"/-if (j:, flllr,,i•i±l!Brni!IO)~jji{'F~ 

lt.ffl1"9o Z.tl.SO):i/7"/-if1f1J~'ci*lflB.A1 ·:;'f-0) 

f.;7]-~~~~9.@*~7·~~~TElll~•i±li±lnYiffi-T 

(24pin) 1f1!\Ji1§~aift::: t Low t:::tJ IJ ;!: 9 o Z.O)~fM'Ft;J: 

Elll~-tl:l~~0)~-~*9oElll~•i±l~~iB<B~L

T ;: 0) ~ jji {'1=1.J~· ~ ~~ 1" ~ .@ aif t;t , ;: ti. S 0) :i / 7 / -if (j: 

-~1"~;!:9o 21pin C:. 22pinO):J/7"/-if(;J:, afl!i1§~ 

~0)#~7a~it.ffl1"9at~t-O)M~1"~i-t-i# 

0#~7·i-~9.@~~ 1 -~""("~;!:9o B~~h· 

~L-TtElll~•i±J[E]M~. ~jji~L-*ttho 

20pinO)C 21 pinO)C 

• ii!\ IJ 

~fl'1l§:-J'5-r.,O);f, ·:; 7"~ 

il!lr .. i~l:l:!llllllftO)~tJ.Jf'F 
X .. ·'!_ [;:.@ 

o .. ·':f.c:;Q"' 

D. 

0 

t.i: L, ii!\ I) 

x 0 

x 0 

,:,. .. ·iUJl'.0)?"1 :..-1:.t •J '!. L: <>t;11;~tl<11> <> 

* ... ~tJJ1'F't <> OJ~Ettlf <11> <> 

t.i: L, 

D. 

0 

22pinO)C 23pinO)C 

ii!\ I) t.i: L, ii!\ ~) t.i: L, 

0 x 0 0 

0 0 0 * 

BA3430F/BA3430FS/BA3430S 

(4) 1'!Elll•i±l.An t,.-l'(JL,. 

1'!Elll•i±l.An l/A;'JL-t;t, 3pin C:. 4pin O)lffl:it1"~ii:~1" ~ * 

9 o .:: O)lffmti1J' ~~'ti c"r :-.- 70)/f 1 :-.- 'j:* ~ < tJ .g tc. 
l>b, 1'!Elll•i±l.Anv"Jv(j:1J'~ < 1JIJ ;!:9o Ji0ffl[E]M0)1'f 

Elll•i±l.An v/\;'Jv t;t:jlj:~a;f-93.5dBV (5kHzJ, !F-* IJaif 

-81dBV(10kHz)t:::&~~:l1.T~'*9o ~f:L-<tj:, jji{'F 

~ll,a}jf•• L-T < tc.·~ ~'o 

(s) ml'<lif.;7J•J" :-.- 70)~5mn4iftt 
:jlj:~aifO)~ililn4iftttj:, 3pin 0) c, R O)aif~a1"1tt~:n 

·:; t- :t 7 ~ililn Hii'.~1" ~a:: 9 o !F-$ 1JaifO)~ililn4Mit;t, 

4pin 0) c, R O)aif~n-c·1tt~:n ·:; t-:t7~ililni, 5pin 

0) CC:. IC i*JO)lffl:it1"~~:1J ·:; t-:t 7~)J.ilai~r.t~ii:~1" 

~*9o ~f:L-< (;J:, jji{'F~ll.a}lf·~~L-T< f!_~~'o 

(6) 1'!Elll~tl:laifr,,i 

1'!Elll~tl:lai¥raiO)~ii:~ (j:, 2pin 0) :i :-.- 7/-if1" L- ;i: 9 o m:h 

~-~C:.?77i •• L-T:i/7/-ifMi*llb*9~ ;: 

O)aifr,,in"~.iU1•9 ~· .g e:., ~.ii:~,/ 1 .7."1§~1" tflllr,,i~tl:l[E]~i!f 

Njji{'F L- T L- ;!: ? tc. l>b, 1J .@ « < ~ Oil:~ L- T < t!. ~ ~ 'o 

(7) Elllr .. i~i±Jaifrai 

flllr,,i•i±Jaifraitj:, tiif.til±C:. 2pin O)::::i :-.-7:-.--if C:. 2pin 0) 

lffl:it t::: .1:1::m L- * 9 o jbf'F~ll.~ e:. ? 7 7 i • ~~ L- nii:~1i i 

*l>b ;J:: 9-JJ", IC i*JO)t{[)M~:!IO) tc. l>b 22k Q J.LU::: l,, T < 

f!_ ~ ~ 'o 
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• Ji5Jlllf!l~'91J/Application Example 

22µ + 

100µ 

Fig.27 

naHrn 

BA3430F/BA3430FS/BA3430S 
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BA343 

BA343 ALC 1ti!7 .i 7 JI// IJ -p / -j' 
Dual Preamplifier with ALC 

BA3431;t, ~.:ll. ~ t.: 2 "?O)ALC18]J!3 CJ{ ·;i 7yft~"j'1) 

7;.... 7'1'ffti£ ~ nt.: =i: .1 IJ ~ ·:i? 1c1"'-; 0 ~ 1::1{ IJ J7 7 
~=i:=~~~O)Afv*n~7~f-"fv~-§~~9a 

J:? 1::~tt~ ti:n' *-; o * ~ tJ: 1'717'fit1J c, ~iSji 

.A~O)*":i 1' .11 xMmt+1t1::~1.1 ~ti. n' *-; o ~.:r 
~1111;1;, / 1) / ~~;f&O)~~t;lf~~l', ?CJA ~-?4~fi 

t.lil:~lc tJ: a J:? 1::1!~.lit ~ n -r I.'*-; 0 * t.:f1Jm, ALc 

O)J{7 '') "'".&"Cf~~ji.J...i!i¥0).:ll.J:.IJ ~ttl;t~;fi0)7-\';.... * 

JL-rail'*~l:l'(J7-ti1iJ: < fJ:-:J"Cl.'*9o 

The BA343 is a monolithic IC consisting of 2 independent 
preamplifiers with ALC circuits and buffer circuits. 

··~ 1) ALCl8]~ (2'fij@~~.:ll.it) 

~~iSjiJ...~O)Wn~i-71/7181!!3 

3) ~)jj!~J.%:~~ff~"j'IJ 7'/"f 

4) /{ ·;i 7 yl8]~ 

• *':Ii 
1) ~Wnl'il1>6(VoM=2.3Vrms. Vcc=8V)o 

21wn1"71 '11iEn1f*~1.' (RL=1kOlo 

3) Wn~ttl;t, ~i!!~/.%:~~ff~l'il1>6o 

4) ~ VtllJ T11Ul~1"' il1> 6 (VN1N=0.8µVrms)o 

5) ALC0)7 "\"' /*JL.-1{7 / At.f.lil:~l'ilr> 60 

6) ALCtb1'Fl;tf1~1'Vcc=4.5V:fJ• S 00~1"' ~ 60 

7) llfl181l!3f1H~0)7 "\"' /*JL-/{7;.... A :tJfJil:~ll'ilH>o 

8) ~J.t.ji.A,~O);f-'.;i "f .11 A'f.f1j\ ~I. 'o 
9l ~iSjiJ...l!i¥0) ~ i -71;.... 7~tt0)7 "\"';.... *'1..-r .. i1{7 

'');\'-;IJf~fJ:\,\o 

10) "j'IJ / ~~;f&~~fl!i¥, ~<j-~7'- ~ '}- "J 1;: fJ: oQ J:? I;: 

~llff1Jf~ii' ~ n -r 1.' a o 

• mli 
ATV*79*n~7~7-"fv~-§ 

ATv*n~·;i H''·;i'\'

*-.b.ATV* 

~i-9·;i?~/~ 

e *~-1");!181/Dimensions (Unit:mm) 

19.4±0.3 

Rl.2 14 13 12 11 

12345678 

"' d 

i[~~~mmn]~ ti ..,;. ~ 

~ ~ ... ~., 
+I ::; I 1-2.54±0.3 I 7 .6±0.3 

,,_.~, )1 ~" 
0.3±0.1 

I 8.8±0.6 I 

• Functions 

1) Two completely independent ALC circuits. 
2) Output muting circuit that works when power is 

switched on. 
3) Power supply voltage follow-up preamplifier. 
4) Buffer circuit. 

•Features 

1) High level output (VoM=2.3Vrms, Vcc=8V). 
2) High output drive capacity (RL=1kQ). 
3) Output voltage follows the supply voltage. 
4) Extremely low noise (VN1N=0.8 µVrmsl· 
5) Excellent ALC channel balance. 
6) ALC operation begins typically at Vcc=4.5V. 
7) Excellent closed-circuit gain channel balance. 
8) Low pop noise upon application of power. 
9) Uniform power-on muting characteristics between 

channels. 
10) Pin arrangement is made in a symmetrical pattern for 

easy PC board design. 

• Applications 

Stereo radio cassette tape recorders 
Stereo cassette decks 
Home stereos 
Music centers 
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• :7' [J ·;; ? ~ 17' ~ 7 .L./Block Diagram 

NFB, 

FILTER, 

OUTPUT, 

GND 

OUTPUT, 

FILTER, 

NFS. 

e ~M:ftl:;A;::iE*& /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~i!lltEE Vee 12 v 

f-1'~~:$1<:: pd 600* mW 

lilf'Fiil.Ji:~IHI Topr -25-75 oc 

f!Mfiil.Ji:~IHI Tstg -55-125 oc 

• 11~fl9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =8V, f= 1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1!1\1~-!5-Pi\'tit lo 5.0 8.5 14.0 mA -

00181m~EEflH~ Gvo 60 73 - dB V1N =-75dBm 

:i:~IDl.li.11i~$ THO - 0.1 0.2 % Vo =0.3Vrms 

.AMitfit R1N 90 140 - kQ V1N =5mVrms 

if.:=*:t±l1:J~EE VoM 1.6 2.3 - Vrms THD=1% 

.A 1:J:IUU1U~~EE VNIN - 0.8 2.2 µVrms BPF 30Hz -20kHz, Rg=2.2kQ 

ALC7-v/;t-Jt- CB(ALe) -1.5 0 +1.5 dB V1N =-20dBm 
,~·7/:A 

RDNrn 

BA343 

Test Circuit 

Fig.9 

Fig.9 

Fig.9 

Fig.9 

Fig.9 

Fig.9 

Fig.9 
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• t1•B9~t!dbM/Electrical Characteristic Curves 
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~ BO 

w 70 
C!l 
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g 50 
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d.01µF 
V,,=BV 

r!tL R,=1kD. 6A.'\ 
R,=22kD. 12k{). 220k{). 

Gvo 

NAB 

...Lj 
20 50 100200 500 1 k 2k 5k 1 Ok 20k 50k 

FREQUENCY : I (Hz) 

~ 
0 
I 
I-

2 
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I- 0.5 CJ) 
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I 
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I- 0.02 

Fig.1 tf:E;fl]q~-~i81ft~Mi 

0.01µF Vee BV 
R, =1kHz ~ NAB 
R,=22kD. 12kD. 220k{). 

nr 1 

1'i 1'. 100Hi 

t--Y ~ 1k~ 

l=1 10kH1z 

I 

0.05 0.1 0.2 0.5 2 5 

OUTPUT VOLTAGE: V0 (V,m,l 

Fig.3 ~~~i81~$-i±l:1J~EE!M'tt 

1T 

10 

~ BOt---+---+~+-=--+--V+•-=_O+(d_B_mr)-t~+-~ 
1 m ~ 
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Ir 
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SUPPLY VOLTAGE : V cc (V) 

Fig. 5 1!\H~~~t)Jlt, ~'mil~MiEEflJq~!iiJlUiEE~tt 
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0 

F= 

BA343 

Vee BV 
R, 1kD. 

t--++++++H+---+-++HGvc 45dB FLAT 
R,=1BkD. 

_J 
<( 0.021---+-++-++IHfl---l--+-++-l+l·U----+·---

~ 
0.01 0.02 0.05 0.1 0.2 0.5 1 2 10 

OUTPUT VOLTAGE : V0 (V,m,l 

Fig.2 ~~~i81iff$-i±l:1JtEE!M'tt 

i5 
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if. -60 
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_J 
w z 
z -70 
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0 

SUPPLY VOLTAGE : V cc (V) 

Vcc=BV 
1=1kHz 
G,,=46dB at 1 kHz 
NAB 
R,=1kD. 
R =22kD. 
c~, .... ch, 
Ch2--+Ch, 

-BO -30 -20 -10 0 +10 

OUTPUT VOLTAGE : V0 (dBm) 

Fig.6 7,.,;..-;i:.1i..-tzm .... -~3 ;.,~tt 



~ 
0 
I 
f-

ill 
Gvc = 45d8 FLAT-i :._. n 
Rg=2.2kn v,~ 1.5ko RL lko 

Vcc-8V 10kO~Oµ~ 33µF: 

~~~ ~~~ r= S, : D 1000 . 
z ALC 

00 g 2.2µF 
E a: 1.5 l-+H+Htt---+-H 
~8 
~5 
w \2 
C!l z 

~ ~ 
0 CI: 
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lliW 
1-H+ttt++--vo (V,~1j~'+-+-1+±l;i.l!l""",....,t-t--ttTr1t1 

...... _J_ 

':i ~ 0
" 11IL++++H-H-+-+-H+tttt-+-t-++11ttt-i-t-mm 

ll. < 
f- f
:::> 0 
0 f-

-THD ( % )'+i.1tttttt--+-H-tt1t11 

Wl 
5 10 20 50 100 200 500 1 000 2 000 
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Fig.7 ALC.A 1J~I±~<¥'~ 

e )111J:lE:l911&~/Test Circuit 

ZNFB 

1000 

R,=lkO 1000 

+ 
220µF 

2 
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47µF 33µF 

4 
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VIN2 

5103 

8203 

Fig.9 
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BA343 

1 ~~~ 
2'., ;;--;;--;;1---1---1-+---+-+--+-t---f---I-~ 

:i; Io-> f-80 t---f---l--+--+-+--+--t---1---1---i 

151 _ __f__,~::t==t=+==l"==I 70 f- Gvo r-----i----

6 
r--Vom 

2 1.0 50 1011---f-~r--+---+-+--+-t---f---ll--

~ 0.8 40 

0.6 30 

0.4 20 

0.2 10 

5 

-l--+-+--t-r-TH~ 
0 0 0'~-f-~2!.,!5--io~"""2"-5-+""50,,.......~7"'5,c---f--~ 

AMBIENT TEMPERATURE: Ta ('C) 

Fig. 8 ~*:±l;IJ~I± 
:i:miID!J)JJift')$\ IER+\:8 ""•±M
~@Rl\~J±'flj~~-JgJIZil/llll/"-<tj-);t; 

lft\fi~ii\'~mt 

SW ~ f'F 

~ m S101 S201 S102 S202 S103 S203 

la 1 1 4 4 1 1 

Gvo 3 3 3 3 1 1 

THO 2 2 3 3 1 1 

R1N 2 2 Vi Y:i 1 1 

VoM 1 1 3 3 1 1 

VNIN 2 2 4 4 1 1 

CB(ALC) 1 1 2 2 2 2 

S301 

2 

1 

1 

1 

1 

1 

1 
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BA343 

• ~$1BliH41£~/Circuit Diagram 
13 r-------~---------------------1 4 

FILTER 3 O Vee 

MUTE. 

3 
>----+-0 OUTPUT 

Nffi t 
o, I 

II Re \ 

I ~o. TOVcc I 14 I - _ ... I 15 
ALC-INPUT 0 I o, I 0 ALC OUTPUT 

I I 
\ 15.12 

: ~GND 
I I 
L--------------------------j 

*l:l;gH;1:, BA3430)F\'Ch;t~iF9 

Fig.10 

• 1Bli§t141£0)filtlj.l) 

(1) 3$~iiU~/ IJ 7' '/ 7° (4) 1) ·:;/Jl-71Ji-5I 

3 $~jii*1J/ 1) 7' / / tt., ~(7)01, 02, 030) t- 7 / :;·:A 51, 

R 2, R3, R4(7)filtit, :& tf'1 O)~jj:~ff)g_~lElf~:lE:~5nr~ii:J: 

•Jm.DX~ ti.:1:9 a 2pin~t:t;t.1\11~:A ::i ;...-7;....-if Ht*'l: 1.., 

:!: 9 o C 1(1.)=t- -17 1~ './ 51 t;t., ~i;t1ili:iEffl l:' 9 o .A 1J1~~t;t. 

01(7)/'\'-:A 16pin1.J' 6 kh ~ti.:!: 9 o 

Rit:J: ~ tO)l:', 13pint:1Httt::i ;,.7';,.-iff-.:>tt71 Jl-

51~.IJ:lli!:fMf.:itt.:tO)"C:'J1> IJ, ~6t:, ~.:z.-7-1/1'Pif 

r .. iO)::i;.... H:i-Milff"C:'t&> •J :i: 9 0 

(2) ,, ") 7 J7 7';.,.. 7 
~ff~-~. ~~-:lE:(7)1/~-~/:A •• f§~t9~ 

1\ -:; 7 J7 7' //fM-:J C'."L' :!: 9 o 030) ::iv? 51 t:~*'l: ~ 

t\.f.: t(7)l:',3~jii*1;7' //O):±l1Jf~~fi5ttt<'." L':I: 9 o 

3pintiJ\ ·:; 7 7' 7' / /O):±l/:J UJ IJ :!: 9 o 

(3) ~im!~.APif ~ .:z. - 7 1 / 'f 
MUTE. l:'~ ~ti -r L' ~ flB-St ti, ~im!~.APif4pin Vcct 

13pin FILTER3 Yi!H·O)r .. ,O)~f:il.~t= J:o<'."11 < tO)l:'' f 

O):±l/.Hi, 1\ ·:; 7 7' O)_A:tJgBjtt:tt*'l: ~tin':!: 9 o 

~i!i~_Aq(7)~~/J1X~~O)@~O)~@~J:ij, ~b 

6 tf6tl.:1:9 0 

e *fttt$dli(7)filtlj.l) (Fig.9~~) 

(1) I ~ ·:; 511t*'l:fflfilfit 

1pin-GND, 8pin-GND r .. i 

fiH~i*:lE:fflO)fil#[l:', 1000M'f~O)f@ff~ffl( f!:.~L'o ~ 

O)filtit t ~~ffl*-T (NAB) :& tf (FLAT) t 0) !:I: l:'flH~i.fj;lt 

:lE:~ ti:l:9o ~~ffl*-=f1 / ~-~/ :AfZNFst9~ t 
' 

(5) J\-{y;A@~ 

R st: J: {> t 0) l:', 2pin ;IJ• 6 01 (7)-"\' - :AA. ~mt f ~~ [., :!: 

9 o D1t;t.[&.i'f7 -17 - :; ffl ~ 1 ::t - I'"(:' 9 o ~tit: J: IJ .A:tJ 

~~7~;....1'::i;....7;,.-if"'-(7)f--17-V/1'fi'f<t.,:!:9o 

(6) ALC@~ 

04, Ost:J: {> ~ - 1J / t- /tt*'l:IBl~"C:' 9 o ~ O)@~t: J: 

IJ 13~1'l:i:~!OntFPJli~tiJ:'IJ :1:9o .A1Jti14pin(·04(7) 

.!'(-A t:ttitii'C ~ ti('." L' :!: 9 o :±l :tJ ti 05(7) ::J v '7 51 t:tt*'l: 

~ tl. f.: 15pin t iJ:' -:J ('." L' :!: 9 o 

(7)GNDY1/i-T 

GNDY1/i-Tti 2 *?IJ.11> IJ :!: 9 0 5pin t 12pin f H51- / t: J: 

IJ ~~ [., -r ;::·f~m < t!:. ~ L 'o ~O) J: IJL \-:) f? O)flfi.llf 1d. 

6-:Jf.:=bO)"C:''to 

Gvc=20 • log ZNFB RE 

18k(Q) 
Gvc=20 • log 1 OO(Q) 

=.45 (dB) t iJ:' I}:!: 9 0 
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(2) 1~1 H.Affl71 Jl-1! :::J /7/-tf 

2pin-GND, 7pin-GNor .. i 

47 ll F OHl~:M:::i /7/-ttf.l"il~-c'9 o .:. O)fifJ"* 9 < fJ tL 

ti, fft:ijt~:j!H:~"f Q.:. t tJf,f> IJ' Jj\ ~ 9 ~Qt' fft:ijt~~ 

tttJf~ < fJ Q .:_ C fJf <f> IJ ;I: 9 o 

(3) t:f:l:tJ:h •:; /IJ /?':::J /7/-tf 

3pin, 6pin t fa f.iiraiilmt~mt ~ :h ·:; t- I.,:!: 9 0 33 l.IFtJfifj 

~-c'9o ;:O)fjftJ:IJ*9~'C9, :l:t.:J]'~~'c9tti, fli 
:ijt~~~~"f Q .:_ C tJf,f> IJ :1:9 0 

(4) ~iliii71 Jl-1' :::J /7/-tt 

4pin-GNor .. i 

~)jj!O) IJ ·:; / )(, 7 1 )(, 11 ;& lf, ;f- •:; / ./ 1 .A'ffi.Jtffl t: 220 

• Jit;IJ.l91J/ Application Example 

C101 C102 

R101 l101 

R102 

(12k0) 

Rio" 
(18k0) 

33µF 

101;f 

Vee 

GND 

+ 
33pF 

Czo3 

C1'o3 
(0.011,F) 

Rzoz 
(0.011,F) 

(12k0) 

Rzo4 

(18k0) 

BA343 

I.IF O)~J¥l :i / 7 / -tt tJfJI~ -c' 9 o 1J' ~ 9 ~.Qt~~ 

1) ·:; / )(, tJft±l f.: IJ, ;:t;' ·:; / ./ 1 .A'fJf~~9 .Qt.i\ftfJf,f> IJ 

:1:9o 

(5) A 1J :h ·:; 7' IJ / 7 :i / 7 / -tt 
9pin, 16pin t f~~i!i!rai 

A.:tJ t-7/V".A1!0)1~1J7.A";D:mt~:h·:; t-9.Q:::J/7'/-tt 

""('10 I.IF tJ"il~ ""(' 9 0 ti l.,1jq~ < fJ .Q tff!;:ijt~~ ~ ~ "f .Q 

.:tW<f>ij:l:9o*99~.Qt~i!i!~A.~. ;:t;~/.J1X 

1Jf~~l.,;1:9o 

(6) ALC}f.lfttt;t 

1opin-A.1J, 15pin-A.:tJr .. i 

10k0 fJ<Jl~""('9 0 1]\ ~ 9 ~ .Q tALCO)fJ• f)• I) f)f~ < fJ I), 

c; 
<l5 
.,.; 

c; 

"" "' .,.; 

+ 
101,F 

0 
MONl 
ehl 

I 

rlAY 
REC 

=~~ 
MIC 

··~ .I ~ 
1 R,o• 

c104 BIAS 

I o.s.c. 

•ii eh2 
• 

F.1 ---
=~ 10k0 MIC 

I 

* ** 

eh2 

·1'.U!U SW t;t, PLAY 
RFl;t, Gv0 40dB J.'.f"Ft::~:iE: 
T~~*':: 1000 ilfHi(l.):t!t 
:flt~.A.nZ<to~•'o 

MONI 
eh2 

'-~~--=.;"----=='-~~~~--+~~~~~~~~--to 

Fig.11 

!IO!O!ER101-105, R201-205 
C101-104, C201-204 

L101, 201 
t;j:~J'll,,.,f'l:l:J: IJ~lf: [,-Cf"(\\,\o 
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*~9~~t~1XfV~~~t~~ij*9• 

(7) ALCJ..:1JM91J~(7)j!_Hit 

14pin, 11pin-ALC:J:..-7 :..--ttr .. i 

4.7kQ M1iO)t.lUitf J..:tL T <ff.~~'• 7- 1' / *11.-r .. iALC1\ 

7 '/ ::f t.f frf ( f.J:" I) Fill Pif iJJf'F :lfiiJljg l' 9 o 

@ @ 

GND, OUT, voe GND OUT 2 GND2 

GND, V1N, V1N2 GND2 

@ BA343 
@ 

DUAL PRE AMPLI Fl ER 

Fig.12 M~-0):14\~0);f,- F~ll~~~ 

(8) iJ ·:; / J'v 7 1 11.- 51 :J :..- 7 :..- -tt 

13pin:J /7/-tt 

BA343 

.:: .:i. - 7 1 :..- ?aifr.,i(l) :J :..- t- o - 11; t 1J ·:; / 11; 7 111.- 51 f 

'ilttffl ~n 1 *9· 

@ @ 
GND, ouT, voe GND ouT. GND. 

GND1 VIN, V1N2 GND2 

@ BA343 @ 

DUAL PRE AMPLI Fl ER 

Fig.13 A~tt~U~-o:>~~o:>;F-F~ll~ 
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BA3506A/BA3506AF 

BA3506A 
BA3506AF 

3V 7-'::i -YJ'v7° 1)J'\?--Y/7° 
3V Dual Pre-Power Amplifier 

BA3506A/BA3506AF (;!:, 3V ~ j~ 0) ''»:1 F ;F / .A -T v :t 
fflO) r' .1 7' )v --:f I) J't'] - 7' /--:ft'' 9 o 

--:/1))'/--:/{;B(;l:, ~/11/'7 !-:IJ--;--:/ 1)/j"1Jt(, /\']-)' 

/--:/{IB(;l:, 7'- 1-.A t-·':7-:;7':J/7/-tt0)~~1t, ~tE'.7' 

1 / (::: J: .Q NF@JlmO)l*Jjjj!L::: J: -:J T, $'\.1,Ht $.\'H: '..lt' 1J < 
L., l iz ·;; "O)Jj\fill.1t, ~1§f!HtA.<TJMJ/ttfilJliE (: l;i. "? -r V• 

190 
The BA3506A/BA3506AF C1re dui!I pre-power i!mplifiers 

for 3V hei!dphone stereo pli!yer. 

• *¥~ 
1) 1 7- ·;; 7' _t(::: 7.:i7'Jv7' 1J 1'!'7-7' :...- 7'~ l*Jjjj! L., -r~ '.Q o 

2) '.Ji' 1 v 7 t- :IJ ·y 7' 1J :...- 1·11~ ~ Htffl t., -r ~' .Q o 

3) J't']-7'/--:/0)7'- 1-.A 1-7 ·;;--:/:J/7/-ttf.f~~C' 

S .Qo 

4) 7' IJ 7' / 7'flB (;!:, ~~J±flH~ (83dB), 1tt~1Uf (0.9 

µVrmsl, 1t\:ili$ (0.03%) l."S.Qo 

5)1't'7-7'/7'flW, ~t±lfJ (69mWX2), 1Mli11!'(80 

µ Vrmsl, 1tl:ili$ (0.6%) l.'' S .Q o 

• Fei!tures 

1) Dual pre-power i!mplifier Clre built in ii single chip. 
2) Adoption of direct coupling system. 
3) No bootstrnp Ci!pacitor is required in the power 

i!mplifier. 
4) The prei!mplifier unit is high voltage gi!in (83dB), 

low noise (0.9 µ Vrms) ilnd low distortion (0.03%). 
5) The power i!mplifier unit is high output (69mW X 2), 

low noise (80 µ Vrms) Clnd low distortion (0.6%). 

•m~ 

3VA. ·y f.;';F/ .A 7 v::f 

e Applications 

3V hei!dphone stereo pli!yer 

• *ff~\t~~/Dimensions (Unit : mm) 

BA3506A 
19.4±0.3 

~ r;;···~-12-11-1~ 

"t:::::~n~ 
00 

0 

12345678 

~Tr1 rtf?m· mj·· ~ +1 I :; I ~ 
;" ! :::1- 0.5±0.1 

1_--+1- ----
" -1 f-· 2.54+0.3 I .. 3 ,..-i I - . 7 .6+o. 

I 17.18±0.3 rr- ~j_"": 
A::", 

BA3506AF 

"' 0 
+I 
00 

"' 

~ ~ 8.8±0.6 

0.2±0.1 

00025-22-A 1 G529 333 
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• :i a '/ ? ~ 1' 7" Jo} 7 A /Block Diagram 

BA3506A 

• ~Ml!:;;t~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~~".!!:EE Vee 4.5 

BA3506A 600* 1 

ff~Uiil~ pd 
BA3506AF 550* 2 

thf'FiM.JfiBI! Topr -25-75 

f!i'<ttiM.JfiBI! Tstg -55-125 

* 1 Ta=2s·c l' . .Lt:l.'~lll9 .Q~'frl;t, 1'C 1:-::i~ 6.0mW 'If~ t;.Q. 

*2 Ta=25°Cl'JJ:.<:'~llJ9.Q~'frl;t, 1'Cl:-::i~ 5.5mW €).~t;.Q. 

BA3506A/BA3506AF 

BA3506AF 

Unit 

v 

mW 

·c 

·c 

• :tft~lbfF~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

".ll;)bl(".ll;EE Vee 1.8 3.0 ! 3.8 v -

~r.mun. RL 16 - - Q Vee=3V 

• C~IY-J~tt/Electrical Characteristics (Ta=25°C, Vcc=3V, 1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

9 15 mA V1N = OVrms 

flil@llltt".ll:EE'fijf~ Gvo 72 83 - dB Vo =-10dBm 

if.:::ktl:l:h".ll:EE VoM 300 450 - mVrms THD=1% 

:i:~ID!J)J1i~$ THD1 - 0.03 0.15 % Vo= 0.2Vrms. NAB33dB 

}\.}JJ\17'7.".l!:iiif ls1 - 130 500 nA V1N = OVrms 

.A.:h~lU1Ht".ll:EE VNIN - 0.9 1.8 µV rms R g =2.2k Q, BPF=20Hz - 20kHz 

IJ •y/J(,~~$ RR1 43 53 - dB 
VRR =- 20dBm, I= 100Hz 
Rg = 2.2kQ, NAB33dB 

334 naNm 



BA3506A/BA3506AF 

---------,-----~---~------r--·"'------~-----------------------

PouT 50 69 mW THD=10% 
--- -------- . --+-- ----------------

33 36 39 dB V1N =-40dBm 
-!------------- - ---- ------+------- ------------------------------

Gvc 

THD2 ~~IDi])J.lljj'f$ 0.6 2.0 % Po= 1 mW 
--------t------+----+--- -----+------ -- ------------------

t:ll :IJilll-li~f:E VNo 80 125 Wrms Rg=OO,BPF=20Hz-20kHz 
-----------1--------1-----+-------+------+- ------

') ·y /J~il*~il\ RR2 35 51 dB VRR =- 20dBm, f = 100Hz, Rg = 00 
--------- -------+---- - ---1------1-----"-

R IN 21.4 30 38.6 kQ 

ls2 10 90 nA 
- . . . - - ---- ____ __J__ ---- -- l_ ______ _ 

V1N = OVrms 

POWER: Vo=- 5dBm, Rg = 2.2k0 
BPF=20Hz-20kHz 

-~-----+----+---+--

SL -66 

• litiffl91J/Application Example 

-60 

+ 
10µFT 

dBm 

10k!1 

~ 

PRE: Vo=- 12dBm 
POWER: Rg=OQ 

HEADPHONE Vee 3V 

16-320 

220il +4.7µF +220µF 

IOµF + 

Fig.1 

RDNIR 

BA3506A 

16-32il 
HEADPHONE 
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BA3513AF /BA3514AF /BA3513AFS 

BA3513AF/BA3514AF/BA3513AFS 
3V 7..:i7Jll/ 1J J'\?-7 / 7' /3V Dual Pre-power Amplifier 

BA3513AF/BA3514AF/BA3513AFS I;!:, 3V ~i!i!O)"- ·;1 I" 

;F /.A 7 v ;1-,E§O)j'1 .:i J7 Jl.-:1 1J l'i''7- ~.A 7.b. IC l.', 

7 - :1:1v-1'0)~2il::B'il t.i:f~{}l§ll!& i '9 r'\'. T l*lii L, T 1.' ;t; 

To 

;1- - t- IJ /~- .AMJitO) :1 1J J7 / :1$ t' 111i!:iE:Jf 1' /O)J'i' 

'7- J7 / :1$1fMt3L (., f.: !Bill&': f.i: -:i T !> IJ, BA3513AF/ 

BA3513AFS ':?l.'T l;I:/ 1' 7.' 1J ~? ~ 3 /O)~~f~jj'. 

L,t.:Jf 1' /~~':t.i:-:i Tl.':!: 9 o 

:1 1J J7/:1l:IH;t~1' v? t- :t.J ·:1:1 1J/71i~. 1'i''7-"F / 

:1$1: 1;1: :;I'- 1-.A t-7·:1:1:::i/j'1/-lj-0)=1'~ft;, li!il'.XE:Jf1' 

/l:J: .Q NF l§ll!&O)i*JJil:J:-:i T, 9H11t$~1f11't.i: <, 
-lz·;1 l-0)1J\11Hl;, ~f~fJHl;f~JJi(.,;!: l,f.:o 

BA3513AF/BA3514AF/BA3513AFS are dual pre-power 
system ICs for 3V headphone ~tereo players, contain
ing all basic signal circuits required for the tape player. 
The preamplifier for auto reverse and the power ampli
fier of fixed gain are independently configured. The 
BA3513AF/BA3513AFS have a gain allocated in con
sideration of connecting a noise reduction. 
The preamplifier is composed of a direct coupling sys
tem while the power amplifier being incorporated with 
a NF circuit of fixed gain, eliminating boot strap capa
citor. 
Thereby, compact and high-reliability audio set is real
ized. 

·~ft 
1) 1 7 .. :1 :1 J:.I: :1 1J 1'1''7-"F / :11:~,~t.i:tlfi~i 9r'\'.T 

l*I~ i., n, .Q o 

2) :1 1JJ7/:1$1;1:;1"- t- 1J1~-.AMJitl.'&l.Qo 

3) ~~~!.:i-t-,E§O)t-7/:;.A~.A1'~~ii*J~L,T 

\,\{lo 

4) J'i''J-"J7/:1$0)}j-(/l;I:, /-(.A'IJ~?~3/f~ 

JI: l,Tl.'Q (BA3513AF/BA3513AFS)o 

5) 7:;I-~3 /~1,Uft,E§O)yi/H·ii*Jildl,l\.'.Qo 

•Features 

1 ) All functions required for pre-power amplifier are 
integrated in 1 chip. 

2) The preamplifier can cope with auto reverse. 
3) Transistor switches for metal mute are incorporated. 
4) Gain of the power amplifier unit is designed in con

sideration of noise reduction (BA3513AF/BA3513AFS). 

• *~-f'~~/Dimensions (Unit : mm) 

BA3513AF 

BA3514AF 

1 2 3 4 5 6 7 8 9 10 11 12 

BA3513AFS 

10.0±0.3 

"' "' 
~ ~ 
.....: U') 

~l====*"k=t~ 
0.3Min. 

5) Built-in radiation-preventive terminal. 

•mlt 
3V 7-:1:1v-1' 

3V 7 :;;1- i.J -lz ·;1 I-

• Applications 

3V tape player 
3V radio cassette 
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BA3513AF /BA3514AF /BA3513AFS 

• :io ·:; 7~1 '77~/7 .t.-/Block Diagram 

POWER 

POWER OUT 2 

FILTER 

POWER GND 

SW 
CONTROL 

• ~j;j~j;:)E~/ Absolute Maximum Ratings {Ta=25°) 

Parameter Symbol Limits 

11!:iw.11!:EE Vee 4.5 

I ( BA3513AF/BA3514AF) 550* 
~~1~!1<: pd 

(BA3513AFS) 800* 

IM'Fi.m.JU~llil To pr -25-75 

1JH.fi.m.Jil'Bllil Tstg -55-125 

Unit 

v 

mW 

·c 

I ·c 

* Ta=25°e J:.1J:.l'iil!ffl9.QJ.l.l'fr,i, 1·c ':-:i~ 5.5mW (BA3513AF/BA3514AF), 8.0mW (BA3513AFS) ~ 

iJt l,; .Q. 

• :tlt~llJfF~d!j:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

Vee 1.8 2.4 3.6 

RDHm 

BIAS 

SW1 

PRE IN1-A 

PRE IN1-B 

PRE NF1 

PRE OUT1 

FWD REV 
CONTROL 

POWER IN1 

RADIATION 1 

POWER OUT1 

SW CONTROL 

Unit 

v 
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BA3513AF /BA3514AF /BA3513AFS 

•;;'.~~~ti/Electrical Characteristics/BA3513AF, BA3513AFS (Unless otherwise noted, Ta=25°C, Vcc=2.4V, 

f=1kHz) 

Parameter Symbol Min. 

lo 

r.lll§Jl!ll'll!:EEflH~ Gvo 72 

if.::;kl±l:l:J'll!:EE VoM 200 

~~Woli.81:~$ THD1 -
.A.1:JtUU1Ut'll!:EE VNIN -

IJ '/' :fJv IJ V' I 7 'i 3 / RR1 40 

Forward-Reverse 
CTF-R 65 '7r::l.A 1--? 

A.1JJ{1J7.A'il!:i* ls1 -

'.lt~l±l:l:J Pour 30 

M 1§1 J!ll 'll!:EEflH~ Gvc 24.7 

~~~i.81:~$ THD2 -

l±lMlt.g.'ll!:EE VNo -

IJ '/' :fJv IJ V' I 7 'i 3 / RR2 45 

.A.:l:Jtfttt R1N 21.4 

A,1JJ{1J7.A'il!:mf ls2 -

7t'/::f..JvJ{7/.A CB -

-l;J)Jt~ I- 7;., V'.A :$1 ON t!:tit Rrn -

7,., /::f.,Jv-tzHv-'l 3;., cs 37 

'l 'f-j- Jv 1) - 7 VR Min, (f) 
(; ~ (f) :f 1J y ;., :1 "})> S H SL -
'7- 7';., :1 A.(f)jifl, 

Vs2 4 
*1 ls2= 10kQ X3 

Vs2: R9=10kQO)jilijY:lilO)~f£ 
* 2 /I) t!J:IJ1.» i;,Jt']- ),,:IJ :!: ""('O)i/£;iltJltJ:OdB 

*3 1t'7-0)il'~ibH:..-t::-~"/;>;t:too 
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Typ. 

8 

78 

300 

0.03 

1.0 

47 

75.5 

60 

40 

26.7 

0.2 

30 

58 

30 

22 

0 

6.0 

47 

-63 

Max. Unit Conditions Test Circuit 

14 mA V1N=OVrms. 14, 18pin Open Fig.7 

- dB Vo=-10dBm 

- mVrms THD=1% 

0.15 % Vo=0.2Vrms. NAB33dB 

1.8 µVrms Rg=2.2kQ, BPF20-20kHz 
Fig.7 

- dB 
VRR=-20dBm, f=100Hz 
NAB33dB, Rg=2.2kQ 

dB 
f\-7,.,;., ::f..Jv v0=-10dBm -
Rg=2.2kQ, BPF20-20kHz 

300 nA V1N=OVrms 

- mW THD=10% 

28.7 dB V1N=-40dBm 

1.0 % Po=1mW 

39 µVrms Rg=OQ, BPF20-20kHz 

- dB VRR=-20dBm, f=100Hz, Rg=OQ Fig.7 

38.6 kQ -

80 nA V1N=OVrms. Rg=10kQ* 1 

0.7 dB Vo=-10dBm 

18 Q 14pin GND, 2pin, 23pin 

Pre-R9=2.2kQ, VR Max. * 2 

- dB f\-7 i';., ::f.,Jv Power-Vo=-5dBm 
BPF20-20kHz 

Fig.7 
Pre-Vo=-12dBm 

-57 dBm VR Min.* 3 , filii7 ,., ;., * Jvll'ila\¥tbi'F 

RD Nm 



BA3513AF /BA3514AF /BA3513AFS 

• fl:1il:fr.J~tt/Electrical Characteristics/BA3514AF (Unless otherwise noted, Ta=25'C, Vcc=2.4V, f=1kHz) 

Parameter Symbol Min. 

lo 

lffl!Ellffl~IHIJ~~ Gvo 72 

iii<*l±l:IJ~S: VoM 200 

~£'i&llli8i~$ THD1 -

.A :IJ l!UUHt~B: VNIN -

1) '/ :f )I; 1) -;/I 'J './ =l / RR1 40 

Forward-Reverse 
CTF-R 65 'JD.A!---7 

.A./Jl~1' J7 .A ~mt ls1 -

'.itml±ln PouT 30 
------· 

llfl !El Jffl '.!ll:B:'flH~ Gvc 34 

~@i&llli8i~$ THD2 -

lfj:IJ~~~a: VNQ -

1) '//'JI; IJ :/'I 'J './ =l / RR2 35 

.A /Jlft#L R1N 21.4 

.A./Jl~1'J7.A~ilil ls2 -

7-v/;?.Jv1~7;.,;z CB -

tJJ~ ;t I- 7 /:;·.A :$1 ON lft#L RTR -

71'/.:?-Jvi!nv-'./=i/ cs 27 

'./ 7 j- Jv 1) - 7 VR Min. (!) 

(: ~ (!) :f IJ ]7 / :f "/)> I) H SL -
'7-J7;., :t r..(f)i!iiiti. 

Vs2 4 
*1 ls2= 10kQ X3 

Vs2: R9=10k00?ii!ii'1i\:O?~EE 
* 2 / ') tll:IJ IJ•? t~'7- :A.1J ;< C'O?i~'R:llHJ: OdB 

*3 H'")-O')j~ii5-iJ>l1/t"-:Sf/J;t;J:QQ 

Typ. 

8 

78 

300 

0.03 

1.0 

47 

75.5 

60 

40 

36 

0.5 

80 

48 

30 

22 

0 

6.0 

37 

-63 

Max. Unit Conditions Test Circuit 

14 mA V1N=OVrms. 14, 18pin Open Fig.7 

- dB Vo=-10dBm 

- mVrms THD=1% 

0.15 % Vo=0.2Vrms.NAB33dB 

1.8 µ Vrms Rg=2.2k0, BPF20-20kHz 
Fig.7 

- dB 
VRR=-20dBm, f=100Hz 
NAB33dB, Rg=2.2k0 

dB 
F\-7 i' /::jUJ; Vo=-10dBm -
Rg=2.2k0, BPF20-20kHz 

300 nA V1N=OVrms 

- mW THD=10% 

38 dB V1N=-40dBm 

1.5 % Po=1mW 

125 µ Vrms Rg=OQ, BPF20-20kHz 

- dB VRR=-20dBm, f=100Hz, Rg=OQ Fig.7 

38.6 kO -

80 nA V1N=OVrms. Rg=10k0* 1 

0.7 dB Vo=-10dBm 

18 Q 14pin GND, 2pin, 23pin 

Pre-Rg= 2.2k Q, VR Max.* 2 

- dB F\-7 i' / ;j:JJ; Power-Vo=-5dBm 
BPF20-20kHz 

Fig.7 
Pre-Vo= -12dBm 

-57 dBm VR Min.* 3, li!ii 7 i' / ;j: JvfSJPi\'iJJ1'F 
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• ~~l'.r.J~tillb*l/Electrical Characteristic Curves 
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BA3513AF/BA3513AFS/BA3514AF 
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1-z 
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a: 
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~ 101-----11-----+---+-~~.i......--i:.-----1 
~ ~ 
~ 51--~~l/7--"~'--l-~--+~--l~---l 
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SUPPLY VOLTAGE:Vcc (V) 
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~"O 

m~ 

"O u 

1-BA3513AF /BA3513AFS/BA3514AF 

~0 
o~· 

i~ 
;:; i'5 90 
w <( 
0 f- 80 
<( __, 

I- c 70 
_J > 
32 ~ 60 
CL 0 50 
g..J 40 
_J 0 

LL' 30 
ZC/l 

~3 20 
00 

60 

m 5o 

0 40 

z 
<( 30 
0 

w 
'.;i 20 
1-
_J 
0 
> 10 

0 

PRE ONLY 
R,=2.2k!1 
R,=1 OkO 
Vcc=2.4V 
V,,,=-10dBm 
Gvc=NAB33dB 

IK 'f' Gvo DZ 
J;;; 

1": 
"I" 

....... 

Gvc 

30 100 300 1k 3k 10k 30k 

FREQUENCY: f (Hz) 

POWER ONLY 

BA3~14AF 

BA3513AF 
BA3513AFS 

-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

RDNrn 

BA3513AF /BA3514AF /BA3513AFS 
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w 
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_J 
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1-
:::i 
CL 
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:::i 
0 

::;; 
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800 

PRE ONLY 
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R,=2.2kl1 
R,=10kl1 
f =1 kHz 

6001-----------1--/,v_...._____J 
4001-----C-----1-[/7-~~~+.---i-----' 

200>--~-<-~--,-11-~--J~~--'-~--' 

50 

m 40 

.. 30 
~ 
<( 

0 

w 20 
0 
<( 
1-
_J 

32 10 

500 

SUPPLY VOLTAGE: Vcc (V) 

POWER ONLY 
Voc=2.4V 
R,=16!1 
V,,= -40dBm 

~M1~ 1 ff1f 
~1m 

"" 
BA351-;JM' 

100 1k 1ok 1ook 1M 

FREQUENCY: f (Hz) 

BA3513AF /BA3513AFS/BA3514AF 

z3? f = 1 kHz :;: 
E ':2 E 400 

R,=16!1 
1-~ 100 ~ 
<( • 

~ ~ 
CLO 

(/)Q_ a: 
(!) •• 

300 w 
0 :;: 

0 
a: CL 
w I-:;: 

200 50 
:::> 

0 Q_ 

CL I-
:::> 

::;; 0 

:::> ::;; 
::;; 100 :::> 
x ::;; 
<( x 
::;; <( 

::;; 
0 0 
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BA3513AF /BA3514AF /BA3513AFS 

• iJllJ~liili&~/Test Circuit 

BA3513AF/BA3513AFS/BA3514AF 

1lt 
Ji1iJ 
ilil 
7' 
:..-
/ 

I 
" ".I 
I" 

Fig.7 * :..-
.A 
7' 
v 
:>!" 
ffl 
/ 
I) 
I~ 

'7 
I 

7' 
:..-
/ 
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BA3513AF/BA3514AF/BA3513AFS 

• JiC;Jf.11811&'911/Application Example 

220 + 
10µ 1 ouup +220µ 

lOk>---+-~ 

Fig.8 
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BA3516/BA3516F 

BA3516 
BA3516F 

3V 7.:r..7Jll7° 1J1'\?-7/7° 
3V Dual Pre-Power Amplifier 

BA3516/BA3516Fl;I:, 3V~~O)l\.·;1 l'*/.A7v:;fffl0) 

T .1 7' JV/ 1J /°t'J-7' / 7'1:9 0 

-:f I) 7' //$I;!:, "J 1 V? f..11 ';! -:f 1) / ?nte, J 't'J - 7' 

/7'$1;1:, 7-1-.A l-7·;1/:J/'7/-ij-O):;r;~11:, &l:lE:lf 
1/~~QNF@~O)~~~~~z, ~#H$~W~~(, 

-tz·:1 t-0:>1MW11:, ~i~iHt, tJ-::i.A Ht€-~3Jil...:t L..t.:o 

The BA3516/BA3516F are dual pre-power amplifier for 
3V headphone stereo players. 
The preamplifier is composed of a direct coupling sys
tem while the power amplifier being incorporated with 
a NF circuit of fixed gain, eliminating boot strap capa
citor. 
Thereby, compact, high-reliabillty and low cost audio 
set is realized. 

•Mft 
1) 1 T ·;17' J:1:7 .i 7'JVJ'IJ H'J-7'/7'€-~~vr~'Qo 

2) "J 1 v? 1-11 ·;1-:t 1J / ?1ite<: ifHi o 

3) H'J-7'//0)7- 1-.A 1-7 ·;1-:/:J /j'-'/-ij-1.f;;r;~(! 

i!1>Qo 

4) /IJ 7' //tlBl;t, ~~G:;flj~ (78dB), 1!Ulit (1.0 µVrms). 

'flt~$ (0.03%) <: il1> Q 0 

5) /°t'J-7'/7'tl61;1:, ~:±1:1J (40mWX2),'flt*lit (80 µ Vrms), 

'flt~$ (0.5%) <: il1> Q 0 

•Features 

1) All functions required for the dual power amplifier are 
integrated in 1 chip. 

2) A direct coupling system in use. 
3) No boot strap capacitor is required in the power 

amplifier. 
4) The preamplifier has a high voltage gain (78 dB), low 

noise level (1.0 µ V ,ms) and a low distortion factor 

(0.03%). 

5) The power amplifier has a high power (40 mW x 2), 
low noise level (80 µVrmsl and a low distortion factor 
(0.5%). 

• ~~-q-~~/Dimensions (Unit : mm) 

BA3516 

1 2 3 4 5 6 7 8 76+03 

8 ~1 ~ rrl----1 
~l~rr~J; JrB=;~ . 
~~I ~ 
~ -I I 2.54±0.3 I I I "' I 17.78±0.3 . . 8.8±0.6 •. 

BA3516F 

-l__ ;Tfr=b,-fl_fU_D_,_,_PJ_QAJ_D _ _J::J.......,J 

~l-i ~ jl-
g I 1.27±02 0.4±0.1 

•.If.I~ 

3Vl\.·;1 l'*/.A7v:;f 

3V7:/:;f11 i! ·;1 I-

• Applications 

3V tape player 

3V radio cassette 

00026-22-A 1 G529 343 
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• ·j' Cl ·:1 7Jf11'? 7.L../Block Diagrams 

PRE GND BIAS 

PRE PRE 
IN2 IN1 

PRE PRE 
NF2 NF1 

PRE PRE 
OUT2 OUT1 

POWER POWER 
IN2 IN1 

POWER POWER 

OUT2 OUT1 

FILTER NO 

POWER Vee 
GND 

BA3516 

• ~X<:tlil:k:IE<fft/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~)jjl~fE Vee 4.5 

1 BA3516 600*' 
~~gtl'lt;lc pd 

l BA3516F 550* 2 

iilf'Fi.ffi\JUa Ill! Topr -25-75 

flill'-r:i.ffi\Jii°Bllll Tstg -55-125 

*1 Ta=25'et.ll:l'iflll9'51;i\i;l;t, 1·e 1:-::i~ 6.0mW <tiJ!<C::Q, 
*2 Ta=25'eJ-:ll:l'ifJll"9'51;i\1';1;t, 1·e 1:-::i~ 5.5mW 1ti.r;2C:'5, 

• :11~11.ifF~~/Recommended Operating Conditions (Ta=25'c) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 2.4 3.6 v 

344 RD Nm 

PRE 
IN2 

PRE 
NF2 

PRE 
OUT2 

POWER 
IN2 

POWER 
OUT2 

NO 7 

FILTER 8 

POWER 
GND 

Unit 

v 

mW 

·c 
·c 

BA3516/BA3516F 

BIAS 

PRE 
IN1 

PRE 
NF1 

PRE 
OUT1 

POWER 
IN1 

POWER 
OUT1 

12 NO 

11 NO 

BA3516F 



BA3516/BA3516F 

• 11~Uf.J~fi:/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 2.4V, I= 1kHz) 

Parameter Symbol 

1!!1ra~f"1t5)[ lo 

r.fllfll~tfE~lj~ Gvo 

M7':1fl1.JtfE VoM 

±~~;JJ<~if THD1 

A.1.J=l~UUtiitfE v.,. 

IJ "/ /Jv I) y I 7 Y 3 / RR, 

J...;IJ1{1'7.A'ilt5)[ ls1 

:lE~lfl;IJ Pour 

Mlfll~~fE~IJ~ Gvc 

±~~JIM~$ THD2 

lfl1.JttlitfE v.o 
IJ •;t /Jv I) y I 7 Y 3 / RR2 

A.:t.J:!Uit R,. 

A.:t.J1{1' 7.A1g5)[ Is, 

7- t' /.::j<Jv1{7 / .7. CB 

7- t-/*Jvi?Hv-~ 3;... cs 

~?7 '" 'J-'J (VR Min.O)c~O)/ 
1) JI //"/J• i::>H'7-7' //A.O)iJ!ltl.) 

SL 

Vs2 4 
*1 ls2= 10kQ X3 

Vs2 : R9=10k0 O)jilijli!iO)fli~ 
*2 7''Jtf:l:IJfJ>!O>Jt'7-}..:IJ:l:~O)ilj!:ji{a1;1:odB 

* 3 1t'7-0)1Ji~iliiH ~-1~· - ~;, ;;rn 00 

Min. Typ. Max. 

- 8 14 

72 78 -

200 300 -

- 0.03 0.15 

- 1.0 1.8 

40 47 -

- 60 300 

30 40 -

34 36 38 

- 0.5 1.5 

- 80 125 

35 48 -

21.4 30 38.6 

- 22 80 

- 0 0.7 

27 37 -

- -63 -57 

naHrn 

Unit Conditions 
Test 

Circuit 

mA V,.=OVrms Fig.1 

dB V0 =-10dBm Fig.1 

mVrms THD=1% Fig.1 

% Vo= 0.2Vrms. NAB33dB Fig.1 

µVrms Rg=2.2k0, BPF20-20kHz Fig.1 

dB 
VRR = - 20dBm, f = 100Hz 

NAB33dB, Rg = 2.2kQ 
Fig.1 

nA v,.=OV,ms Fig.1 

mW T!"JD=10% Fig.1 

dB v,.=-40dBm Fig.1 

% P0 =1mW Fig.1 

µVrms Rg = 00, BPF20 - 20kHz Fig.1 

dB v •• = -20dBm, f=100Hz, Rg=OQ Fig.1 

kO - Fig.1 

nA V,.=OV,m., Rg=10kQ* 1 Fig.1 

dB V0 =-10dBm Fig.1 

Pre-R9 = 2.2k Q, VR Max.* 2 

dB i't7-t- /.::j<Jv Power-V0 = -5dBm Fig.1 

BPF20-20kHz 

Power-R9 =00 *3 

dBm iiiii7-t-/*JvlPJPU1Ji'i' Fig.1 
Pre V0ur=-12dBm 

345 
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• ill~~@i§~/Test Circuit (BA3516) 

33µ 

346 

SW1 

PRE 
GND 

2 

BA3516/BA3516F 

Vee 

3 4 

Fig.1 
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• JiOJO~J/Application Example 

Fig. 2 

RDNrn 

BA3516/BA3516F 

100 

100 

GND 

HEAD 
PHONES 
16-320 
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BA3518/BA3518F/BA3519F/BA3519FS 

BA3518/BA3518F/BA3519F 
BA3519FS 3V7':iJ7Jl/7° 1J/'\?-J7/7° 

3V Dual Pre-power Amplifiers 

BA3518/BA3518F/BA3519F/BA3519FS (i, 3V ~i~O)/\. 

"J i<* :...- .A 7 v ~ ffl717'Jt.-/ 1J 1'\'7-7' :...-/-r:·9 o 

/ 1J 7'//JlB(i~1' v? t-1J "J / 1J /?15~. J'\'7-7'/ 

/JlW@:lE:ij 1' / (;:: J: 7a> NF !EJjl§O)p\;Jjl, VREF7' //pl;] 

jl(;::J: {> l:l:l1J1J "J /1) :...-?::i /j-'/-if0)1'~1ti:J: -:J l, 

9H;f LtllB~ i ~ f.i: < L- "l iz ·:; I- 0)11'!,~Hl::, ~f~*Ml::"-O)M 

lit if""('~ :I: 9 0 

BA3518/BA3518F/BA3519F/BA3519FS are dual pre
power amplifiers of 3V power supply, for headphone 
stereos. 

·~~ 
1) 1 7 ·:; / .t.L: 7-' 1 7' Jt.- / IJ 1'1'7- 7' :...- /i: 1Q,~t.i:•ll~ 

~ 9 '\'. Z pl;Jjl L-n' 7a> o 

2) J'\')-7'//0)l:l:l1J1J '/ / 1) / ?'::i /j-'/-!f:IJ~1'~o 

3) 1'1'7-7' //O)}E~.LI:.~ :IJ~·:r:~o 

4) /~7'//~~1'v?t-1J~/~:...-?1:i~iafflL--C 

5) /I) 7' //(i ~- I- 1) J'i'- .AMJit""C' 31> {> (BA3519F/ 

BA3519FS)o 

•Features 

1) All functions required for a dual pre-power amplifier 
are packaged on one chip. 

2) No output coupling capacitor for the power amplifier 
is required. 

3) No oscillation protector is required for the power 
amplifier. 

4) The preamplifier in use is a direct coupling type. 
5) The preamplifier is adaptive to auto reverse system 

(BA3519F/BA3519FS). 

• JIHt 
3V "'- ·:; l"*/.A7 v~ 

• Applications 

3V headphone stereo player 

• 9~ff~'1"~~/Dimensions (Unit : mm) 

BA3518 
19.4±0.3 

1:31! 
12345678 

ro 

[~Q~mwm];; 0 t2 ti 
+1 m ~ 

~ ~ 0.5,::.1 

~~ JrBfr 
~ -- ----- --\-o.3:±0.1 

~ I 1-- 2.54±0.3 I 
17.78±0.3 

BA3518F 
10.0±0.3 

16 15 14 13 12 11 10 9 

~~LW 
12345678 

~~6nnnnnnnri . ,-
~ 0.05Mic. -11- -I 1-

0.4±0.1 1.27±0.2 

BA3519F 
13,7±0,3 

22 12 

11 

BA3519FS 
10.0±0.3 

I I 8.8±0.6 

IB_L_ 

·1~ 
C> _J I- ,0.2±0.1 

0.3Min. 

~1--)~=t~ 
0.3Min. 
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BA3518/BA3518F /BA3519F /BA3519FS 

• ·JD ·:; ? 9-' 1J7?'7 L./Block Diagram 

BA3518/BA3518F 

BA3519F 

BA3519FS 
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4 5 

PRE POWER POWER GND 
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PRE 
INl B 
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BA3518/BA3518F/BA3519F/BA3519FS 

• if@X;ffi:};;:'.)E~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~~~I± Vee 6.0 v 
BA3518 1100• 

BA3518F 500* 
~~m!li: pd mW 

BA3519F 550* 

BA3519FS 800* 

iJJi'F~IU!ll!l Topr -25-+75 ·c 

f!i!:ffi~/Uell!I Tstg -55-+125 ·c 

*Ta= 25'e 1-:.l 1: ,;!:, 1'e ':-:> ~ 11mW (BA3518), 5.0mW (BA3518F), 5.5mW (BA3519F), 8.0mW 
(BA3519FS) ;,iJjlL.:.Q. 

• M~ll.lfF*f.l:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 

~;~~I± Vee 1.8 3.0 4.0 v 

~f.H!.Hfi: RL 16 - - Q 

Conditions 

-

Vee=3V 

• ~~r..J!li¥ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=3V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~f~~Pif~~ lo - 14 23 mA V1N=OVrms 

7-t'/.::j:JL-t?ttv-:;,=i:...- cs 30 40 - dB Rg=2.2k0, RL=32Q 

/IJ ]'// 

r.11@rn~m11~~ Gvo 68 75 - dB Vo=200mVrms 

M@rn11!m'IJ~~ G.11e1 36 39 42 dB Vo=100mVrms 

fi::kl±\1J~I± VoM 300 400 - mVrms THD=1% 

~~~i&:~~ THD1 - 0.05 0.20 % Vo=0.2Vrms 

.A.1J:!Ufllt'l!i~I± VNIN - 1.0 1.8 µ Vrms Rg=2.2kQ, BPF20-20kHz 

IJ '/ /' )(, IJ ",)'I 7 :;, =I ;_., RR1 40 50 - dB fRR=100Hz, VRR=-20dBm 

Forward-Reverse 7CJ.A ~CJ-7 CTF-R 65 75 - dB fl-7 "\' /.::j:J(, Vo=-10dBm 
(BA3519F/BA3519FS IJ)JJ.) R9=2.2kQ, IHF A 

.A.1J1~· 17' .A~~ Is - 200 500 nA V1N=OVrms 

'.lE:!§l:l:l 1J 1 Pour1 25 31 - mW/ch RL=16Q, THD=10% 

'.lE:!§l±l 1J 2 Pour2 15 18 - mW/ch RL =320, THD=10% 

~~~i&'.~1*1 THD2 - 0.1 0.9 % Po=1mW 

1:1:11Jllt"l!i~I± VNQ - 50 100 µ Vrms BPF20-20kHz, Rg=OQ 

IJ '/ /J(, 1) :l I 7:;, =I;_., RR2 53 63 - dB fRR=100Hz, VRR=-20dBm 

M@rn~l±OflJ~~ Gve2 27.0 30.0 33.0 dB Vo=300mVrms 

.A.M.Hfi: R1N 14 18.5 23 kQ 
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• flmB'\J~t!td!l*i/Electrical Characteristic Curves 
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• llltl~1811§~/Test Circuits 
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BA3519F 
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• litlf.llEll&f§IJ/Application Circuits 
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BA3518 

Fig.13 

BA3518F 

~ 

Fig.15 

BA3519F 

Fig.17 
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BA3520/BA3520F 

BA3520 
BA3520F 

3V 7.::i.7Jv7° 1)1'\?-7/7° 
3V Dual Prepower Amplifiers 

BA3520/BA3520F(;J:, 3V~i~O)rvy I"*/ AT v :::t jfjO) 

7 .:i J7 Jl/1' 1J /\'7-:,, AT 1-ic-z:;, T-1'1' v --\1 O)~ 

*8{] f.i:-1§-%1Bll!! ~ 9"' ( 1*1~ [., ( ~' * 9 0 

• ~Hf~-tii~/Dimensions (Unit : mm) 

BA3520 

22.9±0.3 

181716151413121110 

~:::::3:JJ~ 
1 2 3 4 5 6 7 8 9 

7" 1J 7'/1"flrn, 5r1 v? I-ti "J 7" 1J /~f1i~. 1'1'7-7' 

/1'f\Bt.t::f- I-A l-7·11':::i/'T/-ftO)::f'~ft, ~'.1Elf1 

/~~~NFIBIRO)J*.J& Wnil71'~~7:::i~7/-ft0) 

::t'~1t, VeeON ~ .:i - I- IIiJl!!O)J*.J~t:::~ 11, 9H1ttf\B .. ~ 

tPJ/ t.i:- < , iz ·y I- 0)1]\l!'Ht, ~f§flHt, r::i - :::i A Ht~~ 

}Ji! l.,;l: l.,f.=o ~1~;+~~ ~' i;t:Jvvvvvvv~u ····~ 
The BA3520/BA3520F are dual prepower system ICs for 
the headphone stereo of 3 V power source, containing all 
basic signal circuits for the tape player. 
The number of external parts is minimized for smaller 
size of a set, higher reliability and lower cost by intro
ducting a direct coupling system to the preamplifier 

and improving the power amplifier in the elimination of 
boot strap capacitor and output coupling capacitor and 
the incorporation of the NF circuit in fixed gain and the 
Vee on mute circuit. 

•!f:l¥:Bt 
1 ) EVR ~ 1*1~ l., n' ~ 0 

2) /\'7-7' /1'0)Wnti ·11" 1J / ?:::i /7/-ttt.f::t'~o 

3 l ~:lm!l:.61.>9H1tt t.f::t'~o 
4) Vee ON PifO) ~ .:i -T 1/71Iill!!J*.J~o 

5) EVR (;!: B ti-7'0)VR(' A ti- 7'0)I£ft~if1it.ft~ 6 n 
~o 

•Features 

1) Built-in EVR. 
2) No power amplifier output coupling capacitor is re-

quired. 
3) Anti-oscillation external circuit is no longer needed. 
4) Built-in muting circuit upon Vee on. 
5) A-curve characteristics are obtained for EVR, using 

the VR of B-curve. 

•JIB~: 

3VT-1'1'v--\1 

3V7 V':::t ti iz ·y I-

• Applications 

3 V tape player 
3 V radio cassette 

~ _J I 2.54±0.3 I 18.8±0.61 ... I 20.32±0.3 . 

BA3520F 

"' c:i 
+I 
00 

"' 

0.2±0.1 

0.8 
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• ~IJ ·:1'J1117 'f 7 A/Block Diagram 

•{@~:II*~~/ Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits 

iltiiii!tff Vee 6.0 

1 BA3520 1100* 1 

r-F3:til~ pd l BA3520F 550* 2 

llJ1'FiJl.Jlfillll Topr -25-75 

f*f'.f:aillfillll Tstg -55-125 

*1 Ta=2s·ev..l..l:.1'M!J!l"ti0t.llr~lt, 1·e ';:?~ 11mW H~t;;.:;. 
*2 Ta=25"eJ:J..l:.1'M!J!l"ti5t.ll-€;';t, 1·e,:::>~5.5mW~iJ!tt;iO. 

e m!lHIJfUtffl:/Recommended Operating Conditions {Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.0 4.0 V 

358 RDNIR 
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BA3520/BA3520F 

• tl~rr.JMtt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 3V, f = 1kHz) 

Symbol Min. Typ. Max. Unit Conditions 
Test 

Parameter 
Circuit 

l!!\1~-%11\'flli:i!t lo 10 15 20 mA V,.=OV,ms Fig.1 

'T 't' /;j'-Jld!l~v-,;... 3 :;...- cs 30 40 - dB Rg = 2.2k0, RL = 320 Fig.1 

Cf IJ T' /-j°) IRL =R1N(EVR) 
---,------- -- --·--

r.IJ§llfft?l!J±'f'IJ~ Gvo 72 78 - dB V0 =200mV,ms Fig.1 

r,fj §] lFft ?l!J± ;jiljj\j Gvc1 28 31 34 dB V0 =100mV,ms Fig.1 

~:ki:B:tJlli:J± VoM 300 500 - mVrms THD=1% Fig.1 

~~~;JJ<fil$ THD1 - 0.03 0.15 % V0 =0.2V,ms Fig.1 

A.:tJi!!l!'!U!Hrlli:i± VNIN 
- 1 .1 1.8 µVrms Rg = 2.2k0, BPF20 - 20kHz Fig.1 

'J ·;; 7°Jv~~** RR1 59 65 - dB fRR = 100Hz, VRR =- 20dBV Fig.1 

A.)]1\".{ J' .A ~iJt 1. - 100 300 nA V,.=O V,ms Fig. 1 

A::~i:B:tJ 1 Pour1 25 30 - mW/ch RL=160, THD= 10% Fig.1 

A::~i:B:tJ 2 Pour2 15 18 - mW/ch RL = 320, THD = 10% Fig.1 

~~~;JJ<fil$ THD2 - 0.5 1.5 % EVR =Max., P0 = 5mW Fig.1 

i:B :tJ i1H~-·11m v.o - 50 80 µVrms EVR =Min., BPF20 - 20kHz Fig.1 
---

IJ "/ 7°Jv~~** RR2 60 65 - dB fRR = 100Hz, VRR =- 20dBV Fig.1 

EVR iiol~J:t ATT 70 80 - dB OdB=-10dBV, EVR=Max. * Fig. 1 

r,fj§]lfft'![J±flj~ Gvc2 33.0 36.0 39.0 dB V0 =300mV,ms Fig.1 

EVR A. :iJtlUIL R,N 21 30 39 kO - Fig. 1 

I 
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BA3520/BA3520F 

• ill~~IEll4i~/Test Circuit 

Fig.1 
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• i;f;.lfH§IJ/ Application Example 

BA3520/BA3520F 
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Fig. 2 
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Cii' 
3 

c5 

BA3520/BA3520F 

0.1 µ 18k 

12k 

620 EVR IN 

47µ 

0 ------------------------------------

-10 

-20 

-30 

-40 

-50 

-60 

-70 

f = 1 kHz 

Fig.3 ?'·f:.-~;3-~ 

* EVR (!)J...fJ ~ 1T2. ·:; 7 v;., :/!;!: Fig.6 ':;iF ~ n n '7-> J: 'H: 

V1N;:;;-30.4dBV l'l;l: THD;:;;1% t :lj: fJ *9 0 lit!f.lf91j(f)?'1 /!le 

73-1;1: Fig.31:;1F~:ttn'7->CSfJl'9tf, 771:::J, 7:/::f:lj:c~ 

ii!JOmliet vr EVR IN ':~t5'C9.Q~~':';J:, EVR IN ,;:~*f~-15-

tf A.fl~ :tt:lj:~ 'J:? ':f~-l5-v-"'"Jv(f)~~:lf'.tf1i:.,~l' 9 o 

• fl~!r:l~ttllh*'*/Electrical Characteristic Curves 
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BA3521 

BA3521 3V 7-° .:t J7JI// 1) J'\?-7 / 7° 
3V Dual Prepower Amplifier 

BA35211!, 3V~)!l!O)" ·y F* /AT v:>J'Jf.10)7 .:i. J7 ;i,"j' 

1) J'C'J - :,t AT .L.ICl', T-7'7'v -1'0)~*991lf~~ 

[El 113 ~ 9"' T l*Jid I., T ~' :I: 9 o 

"j' IJ {' / 7'll!ll! ~ "( V? t- 1J ''/ "j' IJ / "f""J5"7X., J'C'J-J7 / 

7'llllt! 7- t-A I- 7 ''/ 7':::i /j'1/-lj-O);;r;~11::, ~'.iE'f "(;.... 
~~~NFfEl~O)l*Ja wn11~7~;....7:::i;....-r;....-lfO);;r: 

~11::, 7' 1J H'7 -r .. i ~ -r i...-? t- 11 ·:17' 1J;.... 715"7X., Vee 

oo~.:i.-t-fEl~O)l*J~~~ij, ntt~$£W~~<. ~ 

·:1 t-0)1M~HI::, ~f~fli11::, a - :::i A HI:: a- ~J.li I., :I: L, f.: o 

The BA3521 is a dual prepower system IC for the 3 V 
power source headphone stereo, containing all basic 
signal circuits for the tape player. 

The number of external parts is minimized for smaller 
size of a set, higher reliability and lower cost by intro
ducing a direct coupling system to the preamplifier and 
improving the power amplifier in the elimination of boot 
strap capacitor and output coupling capacitor and the 
incorporation of the NF circuit in fixed gain, direct cou
pling system between prepowers and the Vee on mute 
circuit. 

• !M:i: 
1 ) EVR ~ i*Jil I., n' ~ o 

2) H'7-J7/7'0)1:f:lnn ·:17' 1J /"J:::i ;....7;....-iftf;;r:~o 

3 )~fill:.llbnf-tLt:::i /-T/-lfti;;r:~o 

4) Vee ONIF,fO) ~ .:i. -T 1' / "f[EJ~l*Jilo 

5) EVRt! B 11- -j'O)VRl' A tJ- "jO)l:f:ln~tttff~ 5 ti. 

6) "j' IJ J'C'J-rail! ~ "( V? t- tJ ''/ "j' IJ /"JO) f.: IJ/), tJ ''/ 

"j'IJ / 7::J /j'1/-lj--!Jf~\ 5 ~~'o 

•m~ 
3VT-7'7'v-1' 

3V7V':t11 ~ ·y t-

• ~Hf~-t~~/Dimensions (Unit : mm) 

22.9±0.3 

181716151413121110 

~:-:-:::O:-JJ! 
1 2 3 4 5 6 7 8 9 

'21~;!-~:::r~ ~~ 
~;Druuuuuuu~u ~ 

,;; _J I 2.54±0.3 I I I 
~ I 20.32±0.3 ~ 

•Features 

1) Built-in EVR. 
2) No output coupling capacitor is required for the power 

amplifier. 
3) No anti-oscillation external capacitors are required. 
4) Built-in muting circuit upon Vee on. 
5) Output characteristics of A-curve are obtained for 

EVR, using the VR of B-curve. 
6) No coupling capacitors are required between pre

powers, because of a direct coupling in use. 

e Applications 

3V tape player 
3V radio cassette 
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BA3521 

• '.i[] ·:;? ~ 17 /f7 A/Block Diagram 

• ~~~f&:::k:iE*!/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

~~tll: Vee 6.0 v 
~1f!1U¥i~ Pct 1 000* mW 

ihf'i'~IUU!I Topr -25-75 ·c 
f*ff:~fUHI Tstg -55-125 "C 

• l1ti!H11fl:*f*/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.0 4.0 v 
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BA3521 

• 11Ui~~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 3V, f = 1kHz, RL = 32 O) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Test 

Circuit 

1!!H~~ll\!ftiifE lo - 15 30 mA V1N = OVrms, EVR= Min. Fig.1 

L-R -T t- /;;j<JL- • -1!1~v-:/ 3 / CS L-R 30 40 - dB R8 =2.2k0 Fig.1 

llfl!Ell!fttJ.±::flj~ Gvc 61 65 69 dB Vo=300mVrms Fig.1 

~i!!!it'll)J.l<~l$! THD - 0.9 2.0 % Vo=0.4Vrms Fig.1 

A. ::IJ :J!UUtiir'!IJ± v.,. Rg = 2.2kQ, EVR =Max. 
Fig.1 - 1.0 1.8 µVrms 

BPF20-20kHz 

lfl MltiirttJ± v.o - 50 80 µVrms EVR =Min., BPF20 - 20kHz Fig.1 

IJ ';J 7° Jv~~;t-'*' RR 21 27 - dB fRR = 100Hz, VRR =- 20dBV Fig.1 

:1Emlfl::1J 1 Pour1 25 30 - mW/ch RL = 160, THD = 10% Fig.1 

:1Emlfl::1J 2 Pour2 13 18 - mW/ch RL=320, THD = 10% Fig.1 

EVRil!t'lil:.l:t ATT 70 80 - dB OdB = 0.5Vrms, EVR =Max. Fig.1 

A.;1)1~17.A'!ltii'it: 1. - 100 300 nA V,.=OV,ms Fig.1 

• jg~l§ll&~/Test Circuit 
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• JiCiffl~/ Application Example 
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• il~~!M'ttdUl/Electrical Characteristic Curves 

25 

~ 20 
E 

~ 15 
w 
a: 
a: 
:) 
0 

~ 10 
w 

~ 
5 
0 5 

EVR=Min. 
V1N=OVrms 

( 

l/ 
2 3 4 5 6 

SUPPLY VOLTAGE:Vcc(V) 

Fig. 4 l!l\j~~ail~mt-~~~Eniltt 

ATIENUATE 
EVR INPUT 

RDNm 

100 

90 

J BO 

z 
<t 
C!J 

_J 70 
~ 
::: 

60 

50 
10 

yY '\ 
~ 

K 

100 1k 

FREQUENCY: f(Hz) 

Fig. 5 ~ )J1ifitiltt 

BA3521 

10k 100k 

369 

I 
A.. 
·:; 
F 

* / 
:A 
T 
v 
:t m 
/ 
IJ 
It 
'7 
I 

7' 
/ 
7' 



20 

10 

z 
~ 0 

w 
C!J 

~ 
§; -10 

-20 
10 

~ 1000 
:;;: 
..s 
~ 

a'.' 800 

z 
0 

~ 
gj 
15 
a:: 
w 
:;;: 
0 
n. 
::;; 
:::i 
::;; 
x 
<( 
::;; 

600 

400 

200 

0 

50 

m 40 
:3, 
a: 
a:: 

370 

;§ 30 
i= 
0 

~ 
~ 20 
w 
_J 
n. 
n. 
a: 10 

0 
0 

~ 

I/ 

100 1k 10k 100k 

FREQUENCY : f (Hz) 

f= 1 kHz 
R,=320 

z 
j' 

)7 
2 4 6 8 10 

SUPPLY VOLTAGE : V cc (V) 

Fig. 8 t±l :hti!!!/c 

PRE+EVR 
+POWER 
TOTAL RR 
VR Max. 
V., = -20dBV 
t .. = 100Hz 

2 3 4 5 

SUPPLY VOLTAGE : Vee (V) 

Fig.10 IJ •;J /Jv I) :JI 'J :,-=t / 

RDNRI 

BA3521 

400 

~ 
> 300 
.§. 

> 
w 
C!J 

~ 
0 
> 
1-
:::i 
n. 
1-
:::i 
0 

200 

100 

0 
0 

Vcc=3.0V 
R,=320 
VR=50k0 
B TYPE 

-J 
[7 

/ 
50 100 150 

VOLUME POSITION: VR(%) 

Fig. 7 EVR~O\'tt 

~ 401----t-t-t-l+HIH--t-+-l-H+lll--t-+-+++l-~~..-J>-+++-l-l+H 
ui 
0 

B 301---t-1-1-H-H#--t-++l+H~-+-L.LLWPO~W__JE~R.LLILliJlll 

~ VR Max. 
~ BPF=20Hz-
~ 201---+-++~H+--+-+-++++H!-,.--t-~..-...;2~0~k~HZ;.....,.~~ 
(f) 

_J 
w z z 
<( 101---+-++++i11H--+-++~lll---+-+-+~1#--l--++l-++~ 
I 
0 

10 100 1k 10k 

FREQUENCY: f(Hz) 

Fig.9 f--\'/*Jv-tznv-:,-=i:..-

100k 



BA3528FP/BA3529FP 

BA3528FP 
BA3529FP 

3V~·:; f"*/A7v;f)fi IC 
3V IC for Headphone Stereo 

BA3528FP/BA3529FP ,;1:, 3V ~)J,if,<7)"- '/ ~·*/.A 7 v :;f 
Jf.H:lffl~L.t:: IC c', -T:i7'J'v/ 1)H'7-7'//, 'E-51 

jJl~j-IEJ~fri pl;jjl L, l ~ \ * 9 0 

/1)7'//flB,;t:, '.l1v7 t-:1J,;;/IJ/1'-1J-;£, 1~'7-7' 

//$~~~~1/~~.QNFIEJMO)p\l~, ~rr7'// 

p\j~,:~ .Q !±J1J :1J ;; /I)/ 1'::J /j3/'1j"c7):>f'•1t, 'f:- 51 

:;Ii 1~7 flB ,;1: ·:f 1) '/ V'J;l;/J-;£ ': ~ -::> T, 9Hi t tflB.f'., i ::Jn'J < 
t., -r i! ·;; t- c7)1M~Ht, ~f~fli1t"-c7)MJ/tt.fl'' ~ :l: 9 o 

The BA3528FP/BA3529FP are IC's powered by 3 V, 
developed for headphone stereos and provided with 
dual prepower amplifiers and motor governor circuits. 
The preamplifier is a direct coupling system. The pow
er amplifier is provided with builtin NF circuit in fixed 
gain and does not require any output coupling capaci
tor thanks to builtin VREF amplifier. The motor governor 
consists of a bridge ratio system that can reduce the 
number of externally connected devices thereby contri
buting to reducing the size of the set and improving re

liability higher . 

• !f\!:& 
1)1~'l/~~. "-'lF*/.A7v:t~~-~-~i9 

r-;:zp1;i~ l,T~'.Qo 

2) /1)7'//t;t:, ~:i-t-7'//iP"l~L,n'.Qo 

3) / 1)7'//,;1:, 5i'1v7 t-:1J,;;/'J>115-:Ai:f*fflL, 

l~\.Qo 

4) 1~'7-7' //O)'r]j1J :1J '//I) /'7::J /j3/'1j";IJ~·:;;i;:·o 

5) 1~'7-7'//0)~:fm.il:.<lf.>;IJ~·:;;i;:·o 

6) H'7 - 7' // ';!: ./ 1 _A" I) /j' 7 ~ 3 /Wf; ;IJ~.f~Jflil]'jjg ~ ']'' 

1 /-z''<V.>.Qo (BA3529FP) 

• Jfllt 

3V"-';; F*/.A-Tv:;f 

• ~Hf~-;j)irng/Dimensions(Unit : mm) 

28 15 

14 

ci. 

..___~1~8,~5±=0~.3 __ ____., i;;-
0 

•·Features 

1) All necessary functions for headphone stereo are 
integrated on a chip. 

2) The preamplifier is incorporated with a mute ampli

fier. 
3) The preamplifier is connected by a direct coupling 

system. 
4) No output coupling capacitor is required for the 

power amplifier 
5) No power amplifier oscillation block circuit is re

quired. 
6) The gain of the power amplifier enables to use 

noise reducer, etc. (BA3529FP) . 

• Application 

3 V headphone stereo 
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• 7 Cl ·;; 7~1' 7? 7 A/Block Diagram 

PRE MUTE SW 

POWER OUT2 

COMPARATOR 3 t-----, 

MOTOR V," (+) 4 

MOTOR V,.0 (-) 51---~ 

POWER GND 

POWER GND 8 

MOTOR TERMINAL 9 H-t-~ 

PHASE COMPENSATION 10 

• teM:il::k~~/Absolute Maximum Ratings(Ta=25°C) 

Parameter Symbol Limits 

~i!J!~J± Voe 6 

ff~~~ pd 1.7* 

lbi'J'JM.Jlial!I Topr -25-+75 

ilil:tfiM.Jlial!I Tstg -55-+150 

• :lt~lllff*#/Recommended Operating Conditions(Ta=25°C) 

Parameter Symbol Min. Typ. 

Voe 1.8 3.0 

372 RDNrn 
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BA3528FP/BA3529FP 

•~~~~ti/Electrical Characteristics(Unless otherwise noted, Ta=25'C, Vcc=3V, f=1kHz) 

BA3528FP 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Jft\f~~a<¥191ill~mt lo - 11 18 mA V1N=OVrms 

L-R T-\'/;j:.Jldzl~v-:/ =i / CS L-R 30 40 - dB Rg=2.2k0, RL=32Q 
- -----

/IJ 7'//ilB RL=lOkQ 

r.l'l19Jill~EEflH~ Gvo 72 80 - dB Vo=200mVrms 
--

llfll9Jill~EEflH~ Gvc1 33 36 39 dB Vo=100mVrms 
···----

~:*: t:l:LtJ ~EE VoM 350 500 - mVrms THD=1% 

~~~/ll)Ji\'.iR$ THD1 - 0.03 0.2 % Vo=200mVrms 

.A 7J ~lU1Hr~EE VNIN - 1.0 1.8 µVrms Rg=2.2kQ, BPF=20-20kHz 
--

IJ .. ;/Jt,.IJ '')'I '7 :/=i / RRl 43 53 - dB fRR=lOOHz, VRR=-20dBm 

.A]JJ\-(}';;\~)M Is - 365 850 nA V1N=OVrms 

~.:i.-t-v-"'"Jv MUTE - 80 - dB 
--- -----------

H'7-7'//ilB RL=32Q (Pour1 l:J:!Li<) 

AE:tfttl:l 7J 1 Poun 25 34 - mW/ch RL=16Q, THD=10% 

AE:tfttl:l 7J 2 Pour2 14.5 20 - mW/ch RL=32Q, THD=10% 

~~~/ll)Ji\'.iR$ THD2 - 0.2 1.0 % Po=1mW 

tl:l:IJ~'lil'~EE VNQ - 65 100 µ Vrms BPF=20-20kHz 

IJ '/ -;/' Jv 1) :/'I '7 :/ =I / RR2 53 61 - dB IRR=100Hz, VRR=-20dBm 

llfll9Jill~EEf1Jf~ Gvc2 33 36 39 dB Vo=300mVrms 

.Ant!Hi'i. R1N 13 18 23 kQ 

-=t-~t1JmilB 

Jft\~f.lla<¥191ill~mt lo - 2 3.5 mA 

§;$~EE VREG 1.16 1.23 1.31 v 5-4pin F~i~EE ( R5-4;;;; 20k Q ) 

§j;JfO~EE VsAT - 0.2 0.6 v Vcc=1.8V, Ra=4.7Q 

~EE1<i'tt 1 b.VREG /V 
VREG CC -1.25 0.1 1.25 %/V Vcc=1.8V-6V 

~EE1Mi2 
6Va 

---va/Vcc -1.2 0.1 1.2 %/V Vcc=1.8V-6V 

~mt1Mi b.VREG /I 
VREG 9 -0.2 0.01 0.2 %/A lg=1mA-20mA 

i.ffi!JUi¥tt 6VREG /Ta - 0.01 - %/°C Ta=-25-+75°C 
VREG 

RDNrn 

Test Circuit 

Fig. 13 
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BA3528FP/BA3529FP 

BA3529FP 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!ltf~~~l§Ji&"oltilll la - 11 18 mA V1N=OVrms 

L-R 7-1' /.t.JldzHv-:.- 3;., CS L-R 35 45 - dB Rg=2.2kQ, RL=32Q 

"j' 1) ]' / /$ RL=10kQ 

mJl§)l!§~l.UIJm Gvo 72 80 - dB Vo=200mVrms 

Ml§Jl!§tl.UIJm Gvc1 33 36 39 dB Vo=100mVrms 

fi::kl:ltt.l"olt!I VoM 350 500 - mVrms THD=1% 

:i:~iMi/Jl~$ THD1 - 0.03 0.2 % Vo=200mVrms 

J... 1J ltlUftff".ltlI VNIN - 1.0 1.8 µVrms Rg=2.2k0, BPF=20-20kHz 

IJ •:; "f )v I) ;:l I ?' :/ 3 / RR1 43 53 - dB fRR=100Hz, VRR=-20dBm 

}..jJJ(1J7.7.'iltilll Is - 365 850 nA V1N=OVrms 

~ .::i.- i- v"Jv MUTE - 80 - dB 

H'7-7'//$ RL =320 (Poun ~!If<<) 

:lE~l±l1J 1 Poun 25 34 - mW/ch RL=16Q, THD=10% Fig. 13 

:lE~l±l1J 2 Pour2 14.5 20 - mW/ch RL=32Q, THD=10% 

:i:~&li\lil.li~$ THD2 - 0.1 0.9 % Po=1mW 

1±11J~Ht'llI VNO - 26 50 IJVrms BPF=20-20kHz 

IJ ·:; "f )v I) ;:l I ?' :/ 3 / RR2 61 69 - dB fRR=100Hz, VRR=-20dBm 

M@m•m1Jm Gvc2 25 27 29 dB Vo=300mVrms 

J...1Jl!:tt R1N 13 18 23 kQ 

"E--$1$1Jfall$ 

~~ mni¥1§Jm~)Jlt la - 2 3.5 mA 

~$~II VREG 1.16 1.23 1.31 v 5-4pin r .. i11t!I ( Rs-4;;;; 20k Q ) 

r.no•iI VsAT - 0.2 0.6 v Vcc=1.8V, Ra=4.70 

"olt!I1i¥tt 1 LWREG /V 
VREG CC -1.25 0.1 1.25 %/V Vcc=1.8V-6V 

'ilt!I1i¥tt2 
A Va 

-----valVcc -1.2 0.1 1.2 %/V Vcc=1.8V-6V 

~illl1i¥tt AVREG /I 
VREG g -0.2 O.Q1 0.2 %/A lg=1mA-20mA 

i.i.Jl1i¥tt AVREG /Ta - O.Q1 - %/°C Ta=-25-+75'C 
VREG 
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• ~~tr.J!M'tt!l:ll*l/Electrical Characteristic Curves 
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BA3528FP/BA3529FP 

• ill~~l§ll&ig]/Test Circuit 

I 
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Fig.13 
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• lbfl'~~ 
( 1 ) / IJ J7 / / 

7' 1) 7' / 7' A :t.Jl'5Ht, 22pin 0)1\ 17" :7..J!H:, A :tJ lk (f 

N FB 0)11.ii:t!UU-t!i,~ C: I..,, 1'JJffl: t- 7 / :;- :7.. 90)1\1 7 :7.. f 

22pin iJ' 6"' "J i< f 11' I.., Tf~ Tc'* 9 0 ;: 0)1.f;<\(: J: IJ, 

/\, ") i''O) 5i 1 v? t- :tJ '') 7' 1) /'~i tfQffjg C:IJ: "'.)Tc\* 9 0 

A.·y i''(:(t, ~~5J.U!i~H/J.t!:.9Qf.:&IJI:, 1000pFfilt 

O):J / 7/-lf f :~HIJl:t~Mc I.., T < t!. ~ c 'o (Fig. 14 :f$:~ll) 

22pin 

Fig.14 

(2) ~i-1--7"'// 

A 1 '') T (: J: I) ' 7' IJ 7' / 7' t±l :tJ ~ i - T 1 / 1f f 

ON/OFF 9 Q;: C: iJ~·z.· ~ * 9 o 

~ i - H;JJ :Ii it Ylfii -T ( 1 pin) iJf, L ( = OV, * t.: (j: 

OPEN) (' ~ i - t- OFF, H ( =tftffi R f 11' I.., T Vee) 

('ON C: id: I)* 9 o (Fig. 15 :f$:~ll) 

(3) 1:J71-lf' 

22pin 

Fig.15 

/') 7''//f\B(t, NAB120 µ s 0) NFff~1:J71-tff£* 

C: GTc'*9iJ~, ~ i- t-7'//Htfflt"Q.-::. C:l:J:•J 1 

::i71-tfW~it~figf1itrn9Q .-::. C:iJfQffigz9 o 1::i71 

-tf'.lEaO)-t;JJ~ it (j:, 1 pin •1:iLO) L/H 1: J: IJ ::i :..- t- D -Jf; 

~:ft;l:9 0 f.:f!_ I_,, ;::_O)~-g.~ i- i'-7//(j:/IJ ~ i

T1 /?'C: GTttlb1'FG*itlvo (Fig.16:f$:~) 

(4) /°f.'7-7// 

NFl§~fp\:]81..,T.i:;IJ, fi!U'.lE'f1/C:t.i:'-Jn'*9o 

Gve=36dB( BA3528FP) Gve=27dB( BA3529FP) 

BA3528FP/BA3529FP 

22pin 22pin 

Fig.16 

A.:t.Jl'~lt, 22pin O)J\17' ;;z..,9._f A.:t.Jlkrf NFB 0)1.&::ttu~ 

!-t!t<!i\ (:: I..,, .f']Jffl'.O) I'- 7 / ::;- :7.. 90)1~'17' :7.. f 22pin iJ' 6 f~ 

Tc'*9 0 *f.:f'l'J[;J\17":7..#...fA.:tJC:.1..,f.:VREF7''// 

fp\:]81..,TSIJ, fO)t±J:tJ•f:i'llt, /'\''7-7'//0)ji'[)/iEtf:l 

:t.J•&t.~~•1..,<, A.~~*/O)~~-~#...t.tJ"ij*9o 

(Fig. 17 :f$:~ll) 

0 
HEADPHONE 

Fig.17 

(5) 'E- 9 jfilj·I§~ 

'E-9~.l§~U. fiffi~~~~1.f:<'\fSJf.li..,Tsij, • 

iml•EE, ~l!!i)lffi./l, ~:fol t-Jv?O)i~E1£1bl:M GT'E-91§ 

tiaf-'.lE~~•G*t"olBltiau, p\:J8~nk~'.lEt.i:'£ 

~·EE VREG (=1.23V) f?ff.± l..,jfilj• l..,*9o (Fig. 18 

:f$:~) 

Fig.18 
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e 'fiJIU:.C1.>)iB 
( 1) Riffl@l!3,:00 [., z 
Riffl!Hll!3s~~!Hll!3~ftum~9~8tC1.>L'a6t~~t... 

zs11 :J:9t.f, -tC1.>fil!m,:at.:?n;1:~ €>1:~;¥tt<7)~~1 

rr? Z < t.: ~ 1. 'a :J: t.: 1811!3~ft f iffll! t... Z'fiffl ~ :lt6 ~.g. 
1;1:, D~tt<7)JJ.f.i:- €> T~ilt4i¥ttt~bfJ. 9H1,t$.fc.:S ~ ~ 
~ttlC<7)~€>-::>8WiC~t...Z+9t.i:-v-~/ft?Z 

~~ t...Z < t.:~l.'o 
(2) m~~~~J±lal!!i':OO t...Z 

~~rt.J~tt~<7)~Ji*31'i ,;1:, Ta= 2s·c, Vcc=sv ':aR '? z 
f¥N ~ n z 1.' * -r o t.: t.: t..., m~~iJli~J±ialmr;rr an ~i 
ihf'F)_gJflBIHll*.IL', -Ri<7)@l!~H~~giJJf'Ftff¥ruE ~:It, ~~ 

9'il4i¥ttfifit:k 8 t.i:-~11:;,;1:a IJ :J:-tt ;i,o 

• Jit;JJJ@l&91J/Application Examples 

BA3528FP/BA3529FP 

(3) ~~t~~':-::>1.'Z 

1*.illB)i1!ft~:t.1';1:, jlf.Jt!Hitfifitfil!ffl~~~/.H:~ IJ;k8 < 
~11:: t... ;J: 9 o ;:_ <7) t.: bfJ, Ifftiz ·;.i I'- ~~~t<7)f~H;J:, * IC <7) 
~ffiJl$~i¥tt (Ta=2s·c ·-cq;t 1.1w, Ta=25°C J:J..t<7)~ 

.g., 1°C ':-::>8 13.6mW f~t;6) l*.il'+9t.i:-v-~/ 

ft?Zfil!fflt...Z<t.:~1.'o (Fig.1, 2~!m) 

(4) 7°'J / 1--£'1il!icr.R1:-::>1.'z 
9rnBl!lc•<7)1±1n: ~ '? z ~tu: :ts z.. t... t.: 11 , 4i¥tt<7)~ft: t 

l~(Z..tWaij:J:9<7)L', Z..tL€><7)1!JC.UL'86~ij~ 

( ;IJ•-::>;tl:)i1/1::-~/;7. f ~,f.:f.i:-1. 1 ~ ?+91!CJ.i t... Z H 

?-/~ITTt...Z< t.:~1.'o 

0.47 

-'Ii flt 
t!H.it o (±5 %) 
:::i/7'/"'t F (±10%) 
::i :..-r:..-"t (1!tM) F (±20 %) 
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BA3528FP/BA3529FP 

47µ 47µ 

0.47 

Jji{:!r 
t!Hfc : 0(±5 %) 
:J/7''/-lt :F(±10%) 
:i /7''/-lt (~Jlil): F (±20 %) 
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• mtttall~IDIJ!J'I 

( 1 ) 7' 1) )' / 70 

/IJ 7' //<l)r,fl[B]~~~l±>f1H~ (Gvc) t.ff=1kHz t.:::4°5\,' 

--C 30d B J: f )IJ' (I < t.i: f J 1 9 t Htm G-\"' 9 < t.i: f J 1 9 0) ·t, 

(2) :j'ij:'.±_1:J71·lf*f- (NAB) 

t±l )J~f- t NF ~f-Fait.:::~A. Cl n .Q CR <l)*Jl.Ji.-@;-;b-tt*f

t.::: J: -::i T:jlj:'.±. 1:::i71+f1~ttth~:<Ec.n19 o 

Fig.21 t.:::S\,'T, )j!fj)J1i;J( 1kHz "'('<l)r,fl[B]~~~EEflH~f 

Gvc (dB) t G19t, 

3180X10-6 

c1= R1+2oox103 

R2=2x R1x1 o-ovc120 

22pin 

Fig.21 

1 t.=' ~ .::1 - 1' )' / 7' f fttffl 9 .Q ;:: et.:: J: f) 1 :::i 7 1 +ft]] 

aAtfi:iitilST9 o ;t.1! Jv7--7'MJ!t t G --C<l)~ti:Sfi1:1:m9 
.QbHJ:., 

R3=1.4XR1 

t \,'? ~i~f.J' G R3tf)~:<E'.Cln19 o 

( 3) 7' 1) ~ .:i - H;JJa A* ·y 7'a-xt~t!.H1L 

~.:i-1'7'//f7'~~.:i-7-1~tG--CfttfflG~W-@I, 

47µ 

22pin 

Fig.22 

BA3528FP /BA3529FP 

~ .::1 - H;JJ• A ail'(.::: 7' 1) t±l :1J t 22pin r .. i~EEti t.::: J: fJ w 
a A* ·y 7'a-t.fH'.±. G 19 o ;:: 0) f.: ~. Fig.22 t.:::~9t!f 

Hi. R (.::: J: fJ @)JitflH~ f T tf>t< ·y 7'a-f ilii~9 .Q;:: t 1J'."'t 

~ 19 o ;:: ;:: (.::: ffl \,' .Q t!f:l:it R (i 51 k Q f tit!~ G 1 9 o 

Z.<l)t!f:t1Ui:j'ij:'.±_ 1:::i71·lf<J)ili~~~tt(.:::~311'f1,Z(f G 19 o 

t!HJU.::: J: .Qili!~~Mi<7)1£1t<l)t~f-f Fig.23 t.:::~ G 19 o 

Z.<l)W-@I, :jlj:'.±_1:::i71+f<7)3:<f:;Jt<l)MJi.-@ltJ-tt~J:ij~ 

:t..i1~·11<7):fmiEtJffi A 19 o ili!~:fmiEf fi? W-@l(i, Fig. 

24 f~~~GT< tc.·c.1,'o 

z 
<( 

100 
PRE ONLY 
V,,=3.0V 
R,=lOkO 

Cl 50 
r--tili~ 

RI (bW\Ji:, •JI' w 
Cl ;:: 
..J 

~ 

0 
10 

1---

100 1k 10k 

FREQUENCY : f (Hz) 

Fig.23 

100k 

80,-,-,-,-TTTTTI--r"TTTTTTTr-rTT11----, 
PRE ONLY 

1--+-++1+tttt-++++ttttt--+-++t1 V cc= 3.0V 

~ 70 l-+-+-t+tt-ttt-++ttttttt--Hii1 R, = 1 OkO 

. Ill UllJJ 

30 ..l lWJ JillJ 
1 10 100 

FREQUENCY : f (Hz) 

Fig.24 

(4) ~ .:i-1'7'//t±l)J~f-

1k 10k 

~ .:i-1'7'/7°<7) ON/OFFWaA(i, ~ .:i-1'~-f

( 1 pin) ~f:ll_<l) H/L (::: J:-::> --C ~ .:i - 1' 7' / /<l):<f:~)Jitim\ f 

OFF/ON (::waA Tfi\,'19 0 

Z.<l)f.=~, ~ .:i- 1' ON ai\'(i~ .:i- 1'7'//t±l:1JtJ'';f

//tf.J:ij~~ij~:<f:T~.Q~~. WaA*77'a-ijH'.±_ 

G 19<7)"'(' Fig. 25 t::~9 J:? (::;F' 1) r/ 1' f-11' G --C 22pin 

t:: rl 17' A. G --C < tc.· Cl \, 'o 
1~J1tm~, tt:1J~7/~/~:::i/~/~ij••••c.n 

.QW-@l(i, (3) 7° 1) ~ .:i- 1'WaA*·y 7'a-xt~t!f:l:itf 
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22pin 

Fig.25 

H 

EO~ 

22pin 

Fig.26 

(5) ~~Ill.ill:., 5~~-~'Ht~ffl~-T 

""j' I) )1 / /(f)fG: )..1J 'C / C 22pin r,., (;:: (;t ~~ll/.ili:., 5~~ 
.WM~ffl(f) :::i >T1/-lt 1Jf1Q,~z.·9 o t!El~1iR (;t, 1ooopFf!£ 

ii L' 91.J~', ;: (]) ::i -:.,. 7' /-It (;t ~-tm.iEffl ::i -:.,. 7 /-It~ ~td. 
.Q;: c. t L' ~ * 9o:>L', ;: o:>~il,;tm~" ·1 Fo:> 1'-:.,. r::
'.)i·-:.,. ;z co:>B!i1*1J' 6~:1:1iRh:R:'.lE ~l" < t=.· ~~'o (Fig. 27 

~~) 

(23) 

22pin 

Fig.27 

BA3528FP /BA3529FP 

H'7-7' //(])5~~.WM~1Jf~,~~~ii';t, ?!rJ..1J t:'/ c 
22pin r .. i1:1\ 1' r\' .A ::i / 7 /-It J.Hft:l:\ 1J t:0 

/ c 7' / 7-J

( "- ·;; i-:·*-:.,.) llffil-:r-r .. i!!ci!R...t.':73-?:::i1' Jv~t~f!ll:9.Q 

c~mWil!i~;J:9o ;:O)::i/7/-ft~~~--L'(f)~~-

1:~59 ~ iHr ~ ~~ 1 J:? 330pFf!£/i, 7 3 - ? :::i 1' Jv(;t 

10 µ H f!£/i ~tit~ ~ ;!: 9 o 

;J:t.:, 22pin c/ 1) GND (21pin) rail:, 71Jv:$l::J/r 

/-It C.Ml~IH:1~· 1' H.A ::i / -T/-lt ~~till:9 .Q;: c t~mn~· 
i!!i1J;J:9 0 tlt~1j8(;t1QQQpFf!£/il'9o (Fig. 28~~) 

Fig.28 

(6) .:i:-11§ti•o:>~~:iE~-:r-

.:c-111HJ~•,;t. i*Jfl~tLt.:~'.lEt.J:-£$~!.±VREG ~ R4, 

Rs': J: •J 73-1± ~. ;: n ~ 1HJ~ntum~1± c. ~ z ~ 1 *9 o 

-j' I)·;; V"§~O)J\7 / .A5i~ef!j:(;t, 

Ea= (R1X =~-Ra) la 

+ (1+ =~) ( R4~Rs) VREG 

(f.:f2~, lr<<la) C~IJ;l:9o 

;:_ tL J: IJ, ~jilj~i1.Ji:lr:J O)J\7 / .A*f!j:,;t, 

Ra=10XR1 
Rs 

Ea=11X R4+Rs VREG 
C~IJ;J:9o 

t.:t.:~. J\7/.A*1!l=ltl:s~'l Ra<10XR1 C.~IJ;J:9 

c' ffiijfjfl*O).iE~iilt1J~·:l:!ll ~:;;i;;~:iE(: t.i:- .Qt.:&')' fieffl).,lf,Ji 

~l!tll*l ,:s~' z 
Ra;;, 10XR1 

c ~Z< t=.·~~' (Fig. 29~~~)o 

Fig.29 
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ffi:~ 1.6mm 

~ill~ 35µm 

RDNrn 

0 
0 VREG+ 

BA3528FP /BA3529FP 

0 osw 0 
Motor GND V cc 

0 
BA3528FP N0.0052 
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BA5152F 

BA5152F 1.5V-15mW 7 :i J7 J'vJ'\?-J7/7" 
1.5V-15mW Dual Power Amplifier 

BA5152F ti, 1.5Viz ·:; H:MJit l t.: 7' .:z. 7" Jl--J\''7 - 7" / 

/<:9 0 

~)!igB, ~ .:z.- t-~, 1\17".7.gB, 7"//gBn·6~14Jill~:h 

n'*90 ~'.lElf1/{U:J:~J. NF™1f~0)9\.iiLHB~tf 

::f~O)t.::d:>, ~~rni(!O)i;-J.!1ttfiiJljg-C9 0 

The BA5152F is a dual power amplifier usable for 1.5V 
cassette tape recorder. 

•*¥~ 

1) :::kl±l:1:Jn'·~~ 6 :h~ o (AL =16Qai\' Pour=15mW) 

2) ;f- ·:; / ./ 1 .7.'';IJ''1j\ ~ ~ ' 0 

3) ~ .:z. - Hilfftff;t~ ,-n' ~ o 

4) 7 :;;·i-:,, 3 ./M~Yi!ij-Tn'.11~ 'T~ '~o 

5) IJ '/ / Ji--~:*$1J''~H<: &> ~ 0 

6) 9H1LHB~IJ'j~f.i:~'o 

7) i~~~if'tifJf J: ~ ' 0 

8) /\'7-.7.1'/7-@lltt~ i*lhl L, n' ~o 

• Features 

1) Large output is obtainable. (Pour=15mW at RL=160) 
2) Small pop noise. 
3) Provided with a mute terminal. 
4) Provided with a countermeasure terminal for radiation. 

5) High ripple rejection ratio. 
6) Few external components. 

7) Good reduced power characteristic. 

8) Built-in power switching circuit. 

• ffli't 

1.5V"'-·:; f''*/ Hi-Fi .7.7'v::it 

• Applications 

1.5V headphone Hi-Fi stereo player 

e *~-;j-);!~/Dimensions (Unit : mm) 

10.0±0.3 

16 15 14 13 12 11 10 9 

~~LO 
12345678 

-:l____ ill~~ 
~ ~_LWJlnnnna 01~ 
..: 1§ ,--..i i- -11.. -1 l-o.3Min 1 

1.27±0.2 0.4±0.1 
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• ~Mlll=*::lE*1t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~).!i(~EE Vee 4.5 v 
---~------

~-gm~ pd 500* mW 
--------- ---------~ t---- -------

ibi'Fi~lil'BlHI Topr -25-75 "C 
--·-- - j---

i*ff: i~li lB lHI Tstg -55-125 "C 

• :tlB~lbfF~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 1.0 1.5 

e C~rr:J*'1tt/Electrical Characteristics (Ta=25°C, Vcc=1.5V, f=1kHz, RL=16Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

J!M~-%Rif~i* lo - 12 18 mA V1N = OVrms 

Mlllllm~EE:f!H~ Gve 18 21 24 dB V1N =-46dBm 
·-

;E~tl:\1:1 PouT 10 15 - mW THD=10% 

:i:~fu\lli8i~$ THD - 1 3 % Po= 2.5mW 

tl:\1:Jtt~~EE VNO - 23 47 µVrms Rg =0Q,BPF=20Hz- 20kHz 

A.1:J~tlJ;t R1N 6.6 9.5 12.4 kQ -

IJ ·y /Jv~1<$ RR 35 45 - dB 
VRR =-30dBm, fRR=100Hz, 
Rg =OQ 

:A :$1//\1 l!ifllllfm~im lsT - 0 10 µA 13pin: OPEN 

r'\'/;/:.Jv1\7:,,;i; CB - - 2 dB -

MUTEl/A;'Jv MUTE 70 - - dB V1N=-20dBm, 16pin : Vee 

• ill~:lEli'ill!~/Test Circuit 

Fig.1 

RDNm 

BA5152F 

Test Circuit 

Fig.1. 

Fig.1 
--t---·---

Fig.1 

Fig.1 
-

Fig.1 
-- --·---

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• litJijf§IJ/Application Example 

I 
OUT 2 

I 
0 

I 
OUT 1 

I 
0 

33µF 

4.?µF 

100!1 

Ou 
lµF 

o-IN 2-0 

o?:.F 0 o----o 
Vee O O.OlµF 

220µF 

0 ' ' ' ' 220µF ' ' 

0 
MUTE SW 

u 0 
33µF GND 

o I 
0 

220µF 0 0=01 lµF IN 1 
. µF I 
= 0 

0.1 /1F 1000 

Fig.3 

e TOTAL Jit.Jij@JliiJIJ 

47µF 

386 
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Fig.2 

160X2 

+ 

4.7µF 
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• 191i3mliltO)~IJl'I 

(1) ~il.:flB 

BA5152Ht, IF]- A 1 '/ 7191~~ :§:- i*J~ I_, ( c I .~if.:: 61>, 

VcdiffiT-(9pin) ';t~)JliU:iiU~ L, Zs~ ::I: 9 o 1"''7- A. 1 ·;.i 

:r ,;1: 13pin -r, lffltDl:~;.\'.l~-r ';t!EI~~'='' 17" A. ~;Mtf;Mn 1J: 
c If.:: 61>, IC,Hhf'F I.., ::I: t!' A.o 

--0 --. Vee 

13 

~-'----~ BA5152F 
SW 

Fig.6 

(2) .::. i - -T 1 :.-- ·~i flB 

13pin :§:- Vcct:tl*ie 9 .Q t IC 'H~lb I.., ::I: 9 If, rz:..t IJ 0) 

;F'·;.i 7" .I 1 A."H1H.l:.9.Q t.::61>, 1"!'7-::t" :.-- .::. i --T 1 :.-- ? 

191~~ Jflb1'F I_,* 9 0 a~JE:;J( ,;1: 14, 15pin rai '=tl*!C I_, t.:: ::J / 

7/'lt,:J:-:i Z*'.lE L, ::1:9 o 

::I: t.::, 16pin :§:- Vcd:tl*ie 9 .Q.:: t ': J: -:i Z .::. i - -T 1 / 

·'.i :§:- ~~iMA'ilt:lbf'F ~ tt .Q.:: t :t 'ilJliEl-'9 o .:: O)~ft,;t, a~ 

JE:;J( :§'ffl'5 ::I: t!' /i.O) (" ,:::'):££ < fC. ~ c 1 0 

MUTING 

16 

Vee 

AMP 

BA5152F 

,__ __ .-----c:------ Vee 

Fig.7 

(3) 1\17"-:7..flB 

2, 3, 4pin 0) 1HittflB""l,': J: -:i Z /\ 17" A.#.U.:HfVooc 

O)~l):JE::§:-fic 1 ;:1:9 0 l:f:l)Jyi/;ffO)Voodi, 2pin :§'lfflfDl:L,t.:: 

• ll~rt-J~ttlfll*1/Electrical Characteristic Curves 

21 >----+--+------+--- c - -+--- ----

~ 18 ---+----+---4----1-------+---l-----l--

..s 
D 

15 f--- ----f---1-----l-__j---l-----+---

§ ~ 
~ 121--+----l--vl---h...,.,.,-__l-----1---l---

3 ./ § 9 l---l---7__,,.."'----+---l----+-----+-----+ ----

" ~ 61--~ ---+----+--+----l--+----~ 
5 
0 I 

O'-------'--' -"---------'---"---------'---"---------'----' 
0.5 1 1.5 2.5 

SUPPLY VOLTAGE: Vee (V) 

BA5152F 

~ft, Vcc=1.25VO) t ~ ': 1/2Vcct1J: .Q J:? t:i*JflB~ll:'.lE 

~;fl. (CI* 9 ff, 2pin ':tl{;ffi :§' tl*ie I_, t 73-l±J::t :§' ~ ~ .Q.:: 

t ':J: -:i ZVooc :§'~1t~ -tt.Q.:: t Jfe' ~ ::1:9 o 

3, 4pin ,;1:, ~.R~ 1.., z~~::J :.--7:.-- 'lt': J: •Hl:tl!! 1..,, 1\ 1 

7"A.;F'1/1-:§:-i'FIJ ::1:9 0 33µF :§'tl*ie L,t.:~ft, 45dB 

0) 1; ·;.i 7 Jf,!!*$;$ :§:- ~~ .Q.:: t JfT:· ~ ;:!: 9 Jf, 3pin c 4pin ': 

t n :z:· nMirz: 1.., z ::J :.-- 7 :.-- 'it~ tl*!C9 n 'i 1J ·;.i 7 J(,ll*** 
O)[<i]_t_Jf~n::l:9o 

BA5152F 

Fig.8 

(4) 7" :.-- 7"flB 

7" / 7"flB ,;1:, Gv=21dBO)~'.lE'f1/t1J:-:> Z c 1 ::I: 9 o 

NF,;t, i*tflBIEl~~t:J:IHfillilt~nZc 1 ::1:9o NFflB0)-7"7/ 

l'';f-'1/ t-Jf1h7"A.,<;';i,'§'~~t L,(c 1 .Qt.:d>, )..}JO)#. 

IJ i-Ld;tl\17"-:J..,9,(3, 4pin )"'-fl*!CL,Z < tC.~c'o ::I: 

t.::, ~tmH1J.L.l:.9 .Q t.:61>, :±l1J~T-t:,;1:1\ 11v;-:;.. ::J :.--7:.-

'lt Hl*ie 1.., Z < tC. ~ c 1 0 

1J:t.>, AM 7~::t"i*J~O)i:?·;.i H:{ieffl9.Q~gt:,;t, 6, 11 

pin': CR :§:- tl*ie9 .Q.:: t ': J: IJ, 1"''7 - 7" / 7"fJ' G 0)7f. 

~~MU~~9 .Q.:: c fJ'·-r ~ ::!: 9 o 

BIAS 

Fig.9 

>------+--+-----+-----+- ___ .,_ -----"----+---

> 
~ 1.5 
> 
uJ +-------l---+-+---+------ ---+-----+---

"' ~ 0 1>-----+--+-----+---+-+---+---1---
> 
>--
::J 

~ ~ " 0 ,5:1----+---+--=---+---+-----1---1---+--
o 

0o.5 1 1.5 2.5 
SUPPLY VOLTAGE:Vee(V) 

RDNIR 387 

I 
,~ 

'7 
I 

7' 
:;., 
/ 



388 

~ .s 

40 

5 30 
0 

0.. 

a: 
w 
3: 

~ 20 
5 
0.. 

5 
0 
Cl 

~ 10 
a: 

0o.5 

80 

70 

iii 60 
.:s 
~ 50 
z 
~ 40 
w 

~ 30 
§; 

20 

10 

8.5 

10 

I ~~6k~~O% 
I 

v 
[7 

v 
)L 

1 1.5 2 
SUPPLY VOLTAGE:Vee(V) 

Vee=1.5V 
Vo=-26dBV 
RL=160 

1 1.5 2 
SUPPLY VOLTAGE:Vee(V) 

2.5 

2.5 

~ 
>---+---+--+---++-.-+--+--+- - -RL~~~k_:_ 
t---t---+-----+---++--+--+-+--t---+--

Cl 
:x: .... 
z 
0 
;:: 
a: 
0 .... 
f/) 

i5 
0 z 
0 
::;; 
a: 
<( 
:x: 
-' 
;5 l 0 .... 

lJ 
l "" Po= 0.3mW ..... ['.,, . 

:::s 
P0 =5mW _-"'. 

o.5 r 1.5 
SUPPLY VOLTAGE: Vee (V) 

2.5 

RDNln 

iii 

BA5152F 

so---.-~-~-~-~--~--, 
VAR =-30dBV 
IRA= 100Hz 

70>----+--t----+----+---t--- Rg=OO 
RL=160 

3 60>----+--+--t---+--+--t-----+--l 
a: 
a: 
z 501-----t--+--t---+--+--r----t---f 

~ ~ 
~ 401------l--+~_f__c__l----!1--........_"'l' __ -1--+------l 

~ 1V 
~ 301-----t-++--t--~---t---t------t---f 

a. 
a. 
~ 20•>----l-+-+--+---+--+--t-----t--l 

iii 
.:3 
~ 

0 

z 

10•>----l-....... --+---+---+--t-----t--l 

01>----"--+--+---+--+--t--~-~ 

0.5 1 1.5 2 2.5 
SUPPLY VOLTAGE: Vee (V) 

40 
Vee=l.5~ 
RL=160 
Vo=-26dBV 

~ 20 
w 

~ 

0 
1.0 

100 

1 

1 o. 
0.1 

~ 

I 
l 

100 lk 10k 
FREQUENCY: I (Hz) 

l 

OOHz 

~ J.1 I' lkHz 

ii 
:.ill 

1 10 
OUTPUT POWER : Po (mW) 

100k 

Vee 1.5V 
Rll~ 

-P 
I I 'i ! I 

I 

I 
,, 

' 

100 



BA5204/BA5204F /BA5214 

BA5204/BA5204F/BA5214 
3V-35mW 7-' :i 7 J'vJ'\?-7 / 7°/3V-35mW Dual Power Amplifier 

BA5204/BA5204F/BA5214 t;J:, 3V .A7v:it7-7°7°v

t' !flt:~3E lA::"- ·y F* /W!fl7" .:i 7' JvH'7-7' //Z.·9 o 

~ij ON-OFF P~(J)* ·y 7° .11 .A";i.fti t. /,, C' fJ-. c' f;:_ /Jf;, "

~ F* /lfl t.~Z8~T9o **• AhiJ~/~;...-~~;...-

7 ;...- 'if 1f1'~ fJ-. ? ;:t, 7 1 ;i,? ~ ;...- 7 ;...- 'if if 1 -@! c:· 9 J.i. 

;!; 9(J)Z, t ·y I- (J)1j1~ftt:15l::il:!> * 9 o 1fi~EE!fl ~ Jf S 

}R$~i\'tt t J: <, Hi-Fi1ttl1if<il t: 15-¥:\l: ~ n' ;!; 9 o ~imi~ 

EEt;t: 1.5V * Tti1'FJ:iJlmT, 'J ·;i /;i,~*-$t11n Zc'* 
9(J)Z, ~-?fJ-.C'7-7°~ft*(J)~Si~~~<<tJ-.~ 

Zc';l;9 o 

The BA5204/BA5204F/BA5214 are dual power ampli
fiers exclusive for headphone of 3V stereo tape 
players. 

•!fl¥:Bt 
1) ~iffli~EE 3V z.· 35mW (J)'.If:~t±lh 1f1~ S tl.Q (RL= 

320 )o 

2) ~imi ON-OFF a~(J)* ·y 7° .11 .A";/f1J1 ~ c ' 0 

3) 1!1H~-%a~~mt:l.f 13mA t.:'.!?fJ-.c'o 

4) I) ·;i7°M~*-$:1.f38dB C.fltLZc'.@o 

5) ~imi~EE 1.5V IJ> <? ti1'F~~ o 

6) fil$~il'tt if 0.05% (Po= 5mW) t. J.'H 'o 

7) ~fEflH~OH· t> ;...-;?-;i,r,,91\7 / .AIJ~'li!:Ho 

8) 7 t> / ;?-Jviz JX'v- :/ 3 / tJ"'li!:~=fT db.@ (60dB Typ.)o 

9) Ah7J 'Y 7° 1) ;,...-7·~ /7"/'fj"IJf::j'~o 

10) M~Yiffi-Til!icfi t: J: 11 7° 'J ;...- HM&-P- i- r;-? n~·~ 

~Tilb.@o 

•Features 

1) 35mW rated output is obtainable with a supply vol
tage of 3V (RL =32 Q ). 

2) Pop noise upon ON-OFF switching of the power 
supply is very low level. 

3) Low (13mA) quiescent current. 
4) High (38dB) ripple rejection ratio. 
5) Operates from as low as 1.5V power supply. 
6) Low distortion (0.05% at Po=5mW). 
7) Good voltage gain balance between channels. 
8) Good channel separation level (60dB typ.). 
9) Input coupling capacitor not required. 
1 O) Symmetrical pin arrangement facilitates PC board 

artwork design. 

• 5'Hf~-:f"ii~/Dimensions (Unit : mm) 

BA5204 2.8±0.1 

~ 
2 4 6 8 10 1 2 1 4. 1 5, 

BA5204F 
10.0±0.3 

~C6nnnnnnnd 
' ..,.-

- 0.05M" --11- --1 1-
0,4±0.1 1.27±0.2 

BA5214 
19.4±0.3 

"'j___ 

cif~--10 2±0 1 --11-. I . . 
0.3Min. 

~] 
12345678 

~~ JS=r 
/J -- Jto.3±o-' 

I 8.8±0.6 I 

•m~ 

3V ~/IX'? I- 7J iz ·y I- .A 7 v :if 7° v -t' 
3V ?' 1 ? D 7J iz ·y I- .A 7 v :if 7° v - t' 

3V FM .A7v:if7::/:it 

• Applications 

3V Compact cassette stereo tape players 
3V Microcassette stereo tape players 
3V FM Stereo radios 
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• ·j'a ·:17/j17?7 .4/Block Diagrams 

BA5204 

FILTER 

INPUTl 

390 

NFB1 

BOOT 
STRAP1 

OUTPUT1 

GND 

BA5204/BA5204F/BA5214 

BA5204F/BA5214 

BOOT STRAP1 

OUTPUT1 

RD Nm 



• IBllHIJilt<T.>BJtljij CPilll!SIBliHtliltlill#l!fi) 

( 1 ) ""j' I) J7 '/ ""j'~ 

7' ') 7' '/ /t;J:, l, .. u''(Jv 'l 7 t- t- 7'/VA11 0101 t, 
0102, 01051J• ~ tJ .Q ~IJJ:ttlr!ifi, 0103, 0105<T.>1iEiJJ~ 

f.j-z>fftJOC ~ti'{\,\ ;I: ·to A1.J t;J:, 1J '') ""j' I)/ /f-:::J / j!/ij' 

(])~~f.t PNP t-7/VA?A.1.J1.i~lt?n'3:9o 

(2) /I) f"51' 7~ 

0118tf7' 1J 1"71' :im t- 7:,, VA? l'9 o 0122, 01201Jf 

~f.jCfJ?""(\,';l:'to 

(3) /'("'}-~ 

012o<T.>1:il~~.&fi t- 7 / VA 11 t 0122, 0123(]) l'f '7 - t-

7/VA11 l'tl!OC~ tin '3:9 o 

(4) 7'1' f" 1J //j1fi:~~'.lEIEJM 

7'1' f"IJ//j~~t;J:, l'f"'}- t-7/VA110122<T.>VBEC 

• MM•*lE:.f!/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'lliliUliJZ: Vee 6.0 

BA5204 400* 

r-F3Hi~ BA5204F pd 500* 

BA5214 600* 

lb1'FiJUUl!ml Topr -25-75 

1*#~JUi!tm Tstg -55-125 

Jlfl'lll!iBlf Tj 125 

BA5204/BA5204F /BA5214 

fil:ffi.&fi t- 7/VA11 012o<T.> VBE<T.>~ ;IJf, :.iE:1fi:EE 1f 1' 

:;f - I" 0117(]) VF C 0121 (]) VBE<T.>~ t ~ (.., ( tJ .Q J: ? t: 
f!iljfil]~ti;l:9o 

(5) NFB @I~~ 

~~~t:J:.QM@IM~IH~t;t, R108, R102t NFBpin 9H1 
tHt.ttt1iit: J:? T~'.lE ~ti 3: To If 1' /~'.lEfflt.fttt<T.>-llB 

( R102) I IC t: Pilii (.., t.: <T.> t;t, If 1' /(])ti~'?~ I ?Jp ;t 

.Qt.: /1) l'9 0 

(6) *' '') 7' / 1' A')ll!:*IEJM 

~~A1~7~.A,~(])~3~?/1A'l?Jll.::t.Q~/1J~, 

IC ~$t: 111' ~ '/ ":/IEJM t, -t ti t:;IiJJ9.QA1' ''/ 7@1 

Ml~ttn':l:9o 

Unit 

v 

mW 

·c 
·c 
·c 

* Ta=2s·c P.1...l:l'~lll"tQ1;11€;:U, 1·c ':?! 4.0mW (BA5204), 5.0mW (BA5204F), 6.0mW (BA5214) ~ 

il£[;Q, 

• llmrr.J~ti/Electrical Characteristics (Ta=25'C, Vcc=3V, f=1kHz, RL=32Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~1~~11i¥tiltt la - 13 20 mA VrN=OVrms Fig.15 

flllllil~lltJZ:'U~ Gvc 32 35 38 dB VrN=-45dBm Fig.15 

i:m1:1:1111111 Pour 23 35 - mW THD=10% Fig.15 

~$ THO - 0.05 0.3 % Po=5mW Fig.15 

1±111 tti!t'llJZ: VNQ - 80 200 µVrms 
Rg=OO, Gvc=35dB Fig.15 B. P. F. 20Hz-20kHz 

J..:fJ:t!ttt RrN 20 30 - kO - Fig.15 

') ·:1/1vl\1Ji~$ RR 28 38 - dB VRR=-20dBm, f=100Hz, Fig.15 
Rg"'.'00 

ib1'FRll~tiz: Vs - 1.5 1.8 v - Fig.15 
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• 't!Uitl'.r.J~ttll:b*l/Electrical Characteristic Curves 
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201--+--+--+--+-+~r--t 

v •• =3 v 
V,N=OVrms 
R,=00 

0-25 0 25 50 75 

AMBIENT TEMPERATURE : Ta ('O) 

• illl.l:i:1811Hil/Test Circuit 
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BA5204/BA5204F/BA5214 

AMBIENT TEMPERATURE: Ta ('O) 

Fig.14 ~ft~af!illll! 

Fig.15 
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BA5204/BA5204F /BA5214 

• JiOmlElll&i§IJ/ Application Example 

·--1~20,_,-,A,2..,...2,__on _ __,~--- v" 
~-----------------.;_- 3V 

1 220µF 
I 
I 

3V DUAL 
PRE AMP. 

BA3304 

2 

10 

10k!l 
3 

10k!l 
15 

14 390!) 

+ 
100µF 

e *ittt$~0)WtlJl'I (Fig. 15) 

C1: 71Jv1' (FILTER) ::J/7'/-lj-

tft~1iHJ: 330 µ F l'9 0 .: 0)1iH if.> :I: IJ !]\ ~ < 9 .Qt, I) 

'Y7°Jv~$;$tf11:.t""f9.Qijl;.g.;1fif.>IJ:l:9 0 :l:t-::, C:O)::J/ 

7/-lf~J::ij~~ttA•O)~i-71/?•~~*:iE~n 

:i: 9 o ttt:.3'.L.t •rn~ra9 i.!f. < 9.Qij];.g.t:1;1:, ::i :.-- 7/-lfO) 

1ili:f1j\~< l.,T<t.:~~' 0 ~t:, ;f-·:;7°.11.::<.'fJ::IJ1j\~ 

< • .3'.z:..1.•Jm¥ra9HI<9.Qij];.g.t:l;J:, :k~< l.,l'<t.:~~'o 

C2,C3: 7- I-.::<. I- 7 ·:; 7° (BOOT STRAP) ::J /7/-lf 

tlt~1ili:l;J: 47µ F l'9o C:O)g:!lt.f1j\~~'c1t.t~il'O):JEm. 

llinO)fi""f•~•m~O)~~c~ij:l:9o 

C5,C5: ~~lEJ~O)i@:)M:t.J ·:; I- ::J /7'/-lf 

C: 0) ::J / 7/-lf C RNFC l', 11:.t~:t.J ·:; I- ;;t 7 ~).Ji~tf)~ 

;1:1):1:9 0 

1 
ch1·· .. ··fLC1 = --------

2ir • C5 • (RNF1+R102) 

1 
ch2······fLC2 = --------

2ir • C5 • (RNF2+R202) 

10 

GND 

RNF1, RNF2 ...... ~~18]~0)~~$*:JEfflO)f!.H1L l', C: 0) 

1ili:t:J::•JM181~~EE~IH~ (Gvc) i*:lEL,:1:9o 

c~ ~:•~••m~ffl::i:--7:---lf 

7'~:--i-a~0)7-1-?-?~ljllin18J~O)~~O)~£~ 

J::"JT, IC l*lflBt:~~;lftJ•tJ>IJ, ~~)i.t••t~-(.Qij]; 

.g.t.Jf if., IJ :I: 9 if, C: O)J::? ~ I- 7 j'J[, i ~It .Q f-:: ill)t:1l'~ 

~::::i/7/-lfl'9o :l:t-::, llin18J~O)!Jic1~51~:1:.Pt.,•, 

-~0)7-!-?-?0)~~-fif.,~.QC:(:ff"f~:l:9 0 :I: 

f-::, ch1,ch2tJ• Sf ti.-fti. GND Yiti-T:I: l'O)::J /7/-lfO) 

!lici~me~i l' ~ .Q t.:tH.RtJ• < ~~~'t 1.., T < tc.· ~ ~ 'o .: 0) ::i 

/ 7' /-If Ii, "' 1 7 ::::i / 7 /-If 0.01 µ F tJ"l@ ~ l' 9 o -¥ 
~~::J/7/-lff~ffl9.QC:(:~"f~~9o~ffl9.Q::J/ 

7/-lfO)~m~J::ij, fO)n~1:--~-~:--.::<., ~-~~ 

~;If~~ .Q fc ill), '5-T-~i*!:tJ~·~~ IJ ;!: 9 0 

Cg, C10: llin:t.J ·:; /1) /?::J /7'/-lf 

tlt~1ili:l;J: 220µ F l'9o C:O)~:!ltJ"1J'~~'c1t.t~l'O):JEm. 

llinO)fiT•~•m~O)~~t~~:l:9o 
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BA5206BF 

BA5206BF 3V-64mW 7 .i 7 JvJ'\?-7/7° 
3V-64mW Dual Power Amplifier 

BA5206BFtt, 3V~)m\O)" "J i-;·* /Wffl.A 7 v ;it-7-7' 7' 

v--'1 m':ml3E tJ:, 7.:i.7'11,,r'\'7-7';.... /-r:9 o A.tJ n 

") / 1) / ?':::J /jl/-lf;lf::f~1", 71 JJ,,9 :::J / T/-lf jf 1 

1iIDt:9<t>Hb, -E·:; f-0)1M!lfU:~.lL-ts19o 

~iti\~1±1.av cc'? ftk~I±': s c' "l t+SH: iilf'F9 .Q J: 

?~~~t~n-rs~J. ~*~IJ ·:;/J"~**':t, 1tntd~ 

tttJf1~ Sn ;i: 9 o ;i: t.:, ~iiillW'.A.Pi\'O) ~ .:i. -71 / ?'Pil'rai 
f i'iJR 9 .Q;: c tJf?: ~ .Q? i, ON-OFFPi¥0) ;F ·:; / .11 

::;r.', -=E-9 IJ ·:;/11,,.11 .A'tJc,:-::n'"l t+'1tJMmtJ~·IJ!k 

~nn'19o 

The BA5206BF is a dual power amplifier developed for 
use in 3V-driver stereo tape player special for head

phone. 

•*¥~ 

1) ~iti\~f:E3Vl:, 64mW (RL=16 Q) 0))£:~tl:l :tJ tJf1~ S fl 

.Q 0 

2) ;F' ·:; / .11.A'tJfl~C/t,C1Jc 'o 
3) ~f~~Pi¥~5mtJf13mA(Typ.) c:P1Jc' 0 

4) IJ ·:; /Jv~$:$tJ~·46dB (Typ.J c1tn -cc'.@ o 

~~iti\W:A.Pi\'O)~.:i.-7-1/~Pi\'~fRi.QZ:cd?Y~ 

.Q 0 

•JIB~ 

"'·:; F*/.A-Tv;it-7--7'/v--'1 

• ~ff~'1°)~~/Dimensions (Unit: mm) 

12345678 

•Features 

1) The rated output of 64mW (RL=16Q) is obtainable at 

3V power supply . 

2) Almost no pop noise. 

3) Low (13mA Typ.) quiescent current. 

4) Excellent in ripple rejection ratio (46dB Typ.) 
5) Muting time when power supply is switched on is 

changeable. 
6) It starts working at 1.8V power supply . 

• Applications 

Headphone stereo tape player 
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• fleM:ll::*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'.l~tEE Vee 4.5 v 
~~tll;l< pd 500* mW 

lllf'f'i.IBJUMll Topr -25-75 "C 

'fj~jgJt@!I Tstg -55-125 "C 

• t1•rr.J~tt/ Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vee =3.0V, RL=16Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•f~~~-lllt la - 13 20 mA V1N = OVrms 

MliilttttEEflJf~ Gve 32 35 38 dB V1N =-45dBm, f=1kHz 

'.iE~l:l:l:JJ PouT 40 64 - mW THD=10%, f=1kHz 

:ii[$ THO - 0.15 1.2 % Po=10mW, f=1kHz 

l:l:l:JJlllifflEE VNO - 85 140 µVrms 
Rg=OO,Gve=35dB 
DIN AUDIO 

.A.:JJ~.Mit R1N 21 30 - kO -

IJ ";I "j' JL-~j;.$ RR 35 46 - dB 
VRR =-20dBm, f=100Hz 
R9=00 

ON~~ .:i- 1-~rdl toN 0.30 0.50 0.65 s V1N =OdBm, f=1kHz 

naNrn 

BA5206BF 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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e ill~:lE:llU&li!J/Test Circuit 

GND 

Vee 

RL 
16il 

220."F 

• Jibffl'f§IJ/Application Example 

GND 

Vee 

398 

+ ' 
100 ~ 

4 

-------

I 

BA5206BF 

Fig.1 

r -------
I 

I 

I 
I 
I 
I 
I 
I 

--- -- - - - J 

BA5206BF 

Fig.2 

RDNRI 

16 

15 

14 

13 

12 

11 

10 

16 

15 

14 

13 

12 

11 

BA5206BF 

--~ 

390!1 33,/(F 
+ 

330,/(F 
+ 

10;,F 
+ 

+ 

390!1 33:,F 
+ 

il': SUB Yilii'f (9pin, 16pin) o:n»f:/l.t.J>~ 

'jhf GND t:fil: Vr< t.:'<'!'c'o 

33/tF 

z PRE AMP 
BA3304 
BA3404F 

____ _J 

ii(1) SUB<lli-'f (9pin, 16pin) O)c'T:ll.11'~ 

~,f GND t:5il: [,"( < t.:' <'!'c'o 
(2) RA t~, 10-470 ~fleffl [, "( < f.:' <'!' c 'o 



BA526 

BA526 6V-430mW ~ / ~f1v1'\?-7/7° 
6V-430mW Single Power Amplifier 

BA526 ,;!:, -M-I!IV')f~ :ht.::~ t:I:\ :1J 'E .I I) -;,, "J ? I~ '7 - IC l' 

9o 

~;~~EE 6V, ~for SQ ':@L,, '.lE~t±ltJ 430mW (THD= 

10% ), iUi::k t±l :1J 700mWff~~ S :h :!: 9 0 

/\·;;?--:/'ti, SIP9pinA.wr-·1jd,~\!l'9iJ'S::J/I~? 1--L: 

~~l'i!:l:9o 

The BA526 is a high-output monolithic IC having excel

lent tone quality. 

-~~ 
1) Vcc=6V, SQ ~fofPiH:, PouT=430mW (THD=10%) V') 

~t±l :1J 0 

2) i~~mi¥ttfJ'~~i!l', ~i'F~~~m;1:2vo 

3) SIP 9pin,A. IJ l'~~ l,'?'9~ 'o 

4J1M~i%PifV')~~i&:~1n1=m,:2n:i:<, L-iJ'B'.17 t--? 

1) ·;; /T:·-M-j!{fi~Ho 

5) ~~~,A.llifV');f, •;; / ./ 1 .A'iJ~'~j:_ [., L: ( ~ 'o 
6) D - .11 .A'l' di> ~ o 

•JIB~ 

;f,-?z:;l'Jt-7V:it 

7-vi::·t·;;" 

:ht·;; t--1.--:::i-?1' 

1/:$1-*/ 

~*'*~ 

• 9Hf~-f'):!~/Dimensions (Unit: mm) 

22.o:+:g·2 
01.0 

JL 
0.3 

la:n CID CD CID !III []J] a:Jl CID ([JJ I 

•Features 

1) High output of PouT = 430mW (THD = 10%) at Vee= 

6V and SQ load. 
2) Excellent low-voltage operating characteristics, with a 

starting voltage of 2V. 
3) Easy-to-mount compact 9-pin SIP package. 
4) Very low high-frequency distortion and superior sound 

quality with a soft clipped waveform. 
5) Extremely low pop noise when power is switched on. 

6) Low noise. 

• Applications 

Portable radios 
TV sets 
Cassette tape recorders 
lnterphones 
Wireless equipments 

0032-22-A 1 G531 399 
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• :ia ':I ?1i 1'7"?"7.L./Block Diagram 

BA528 

• ~$1811Hlliltfiil/Circuit Diagram 

R, 

0,, 
R, 

R, 

Ra o,. 

R, R, 

• fleMC*~~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol 

21UUIEE Vee 

~rgm~ pd 

lbf'Fi.i.Jilal!I Topr 

f*i'-f~JU!WI Tstg 

Limits 

9 

500* 

-10-65 

- 30-125 

Unit 

v 
mW 

t 

t 
*Ta=25"eJ.>.1l:.l'll!J!lT?>~l;t, 

1·c1:-:i~s.omw htt;?>. 

e 11~89~~/Electrical Characteristics (Ta=25"c, Vcc=6V, RL=BQ ,f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ltf~~Pil'•)Jlt la - 12 24 mA V1N = OVrms 

Mliili3~1.H'1Jm Gve 48 52 54 dB RNF = 470, V1N = 2.5mVrms 

;&:;l;:l:ll:t.J"ol:IJ PoM 600 700 - mW V1N = 25mVrms 

'.ittal:ll:t.J•:IJ PouT 350 430 - mW THD=10% 

i:ll:IJ.iUl11tEE VNO - 0.25 0.7 mVrms Rg=OQ 

~i!iilUJt~af! THO - 0.4 2 % Po=50mW 

.A.:t.Jj!!;t/i; R1N - 22 - kQ Po=50mW 

400 ftBNfn 

BA526 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



• ill~:lEIEli3~/Test Circuit 

10,,..F 
+ 

C, 

,........... osc 

• LCiffl'fJIJ/Application Example 

VR 

1QkD 

ANF 

c. + 
47µf 

470pF 
c. 

Fig.1 

Fig. 2 

ftDHm 

c. 
220.uF 

Vee l+6V) 

Vee i+6V' 

+ 

GNO 

C, 
470µF 

BA526 

401 
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BA527 

BA527 6V-800mW ~ / ~j'JJ.;J'\? -Y / 7° 
6V-800mW Single Power Amplifier 

BA527 !;t, ;F- 9 :7'Jv :ht "J 1-- :& V'"7 ·) ;t :ht·:; HIH: 

lffl~ lA:'E/ 1) ~ ·:; '71"'7-ICC-9 0 

6V~~L"~f.i 4 Q~(;::BOOmW (THD=10%) O)l:f:j:1Jtl1~ S 

n, ;f-·:; "j' / 1 ;(ti~~i=ili~'f.> c~;\'(:~c"l:itlt:~gt~ n 
Ts IJ, 1]\!M~~~~O)j'--"j'[.,o ::J- ~ (7 :/:tfi~ t'f?<!:J) 

t:il t., T ~' ;!; 9 o 

The BA527 is a monolithic power IC developed for use in 
portable radios and cassette tape recorders. 

•'11¥~ 

1) ~)1Jii~EE6V, ~f.j4Q l", :lf:~:±l:1J BOOmW, (THD=10%) 

irx::k:±l:1J 1300mWti1~ S n~ 0 

2) ~H±0)1t'7-1c~ 1; -.:;\"BA546, BA526c 1::";...-::i ;..,1"7-

7'Jt-L"N> I), Jf.l)it;::J: IJ{~~'-sftttJfl"~ ~o 

3) 1J'!M! 7 1 / ~ [, (fi5l:AA~::f~) SIP 9pin0) tc. ff) .A-"' -

A~ ts T, *.fl:i'.l.Tf'F~1HitJfJ: <' t ·:; 1--0)tj\!M!{~tJf 

QJljgl" NJ~ 0 

4) ~ IJ ·:; /JL-~$;$ (55dB), ~ S t:;F ·:; "j' / 1 ;;<.'tJf~~L" 

~ ~ Z: t til'B ;!; ? T~.fi.tLZ:·~ ~o 

5) )~~EE~MitJ~·11n T ~' ~ (jjjf'Flffl~~EESV< 2.BV)o 

• m:£ 
1J1!M!7 :J:t:ht ·:;" 

;F- 9 7'Jv:h t ·:; t-

• ?f.Jf~;j"~~/Dimensions (Unit : mm) 

22.o:+:g·2 2.a:+:g·1 
Cl.0 

_.JL 
0.3 

20.32±0.3 1.25 

I a:n llD an a:a cm !ID cm a:a cm j 

e Features 

1) The rated output (THD=10%) of 800mW and the maxi
mum output of 1300mW are obtainable at 6V power 
supply and 40 load. 

2) This device is pin-compatible with our power IC 
series, BA546 and BA526, thus enhancing its versa
tility. 

3) The compact 9-pin SIP package does not require 
radiator fins, and is thus both compact and easy-to
assemble. 

4) In addition to high ripple rejection (55dB), pop noise 
does not take place, resulting in high quality. 

5) Excellent low-voltage operation (starting voltage 
2.BV). 

• Applications 

Compact radio cassette tape recorders 
Portable cassette tape recorders 

402 00033-22-A 1 G531 



• 7·0·:;?~17'?"7 A/Block Diagram 

• ~ftt!IEl~«Jilt~/Circuit Diagram 

A" 
9 

D, 
A" 

D, 

A, 

6 

8 

D, 

• f@M:.11::*:~~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11!:ilil!11!:EE Vee 9 v 

ffgtf!$1C pd 900* mW 

IJ.Jf'Fjg/Ue IHI Topr -10~65 "C 

1Ji\:t.:iMi/Ue!HI Tstg -30~125 "C 

•-~~~'Ii/Electrical Characteristics (Ta=25°C, Vcc=6V, RL=4Q, f=1kHz, R NF=220Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~f~.,i}~if'lt)it lo - 16 25 mA V1N = OVrms 

Ml1iliM1tEE'f1H~ Gve 43 46 49 dB Vo=0.45Vrms 

fi*l±I t.J~t.J PoM 900 1300 - mW -

:lt~l±lt.J~t.J Pour 700 800 - mW THD=10% 

l±lt.J~lff~EE VNo - 0.2 0.7 mVrms R9 = OQ 

:i:~IDl!il.Hi$ THD - 0.45 1.8 % Po=50mW, 1kHz 

.At.Jjijjt R1N - 47 - kQ Po=50mW 

RDNIR 

BA527 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• iJllJ~@i&~/Test Circuit 

+ 
C, 

2 .2µF 

C, 
33µF 

OSC rv 

• JiCiJJlf§IJ/Application Example 

404 

VR 

lOkO 

8 

7 

+ 

BA527 

~----------------vcc(+6V) 

4 

2 

5 

c. c. 
1oopF 330µF 

Fig.1 

Fig.2 

RDNrn 

+ c. 
lOOOµF 

+ 

ri 

c, + 
330µF 

C, IOOOµF 

+ -

GND 

Vee I+ 6V) 

F F 

4-80.Al::'-:IJ 

GND 



BA534 

BA534 9V-2.3W ~ //j'Jl.IJ'\?--P/7° 
9V-2.3W Single Power Amplifier 

BA534tt, ;j;"--$! :iJL-7 :/' :t, 7- -1' v ::J - 5i'fflt;::m.J~ 

l.,f.:-'E/ 1) :_,.y 71\1 H'7-ICT90 Vcc=9V, RL=40, 

THD=10%(7)5i::f*C5L 'T2.3W(J)t±:\1J ifl~ 6 n :1: 9 o 

~L' I) ·y 1' JL.-1!**$ ~ t -t:,, ~j~ON-OFFPi\' (J) ;j;" ·y 1' ./ 

1;:(."t~:hilfJT1j\~<j.QJ;t6tLTL':1:9o 

The BA534 is a monolithic high-power amplifier IC devel
oped for portable radios and tape recorders. 

·~:& 

1)~t±:l1JT<li>{>o 

Vcc=9V, RL=40, THD=10%t:TPouT=2.3W 

Vcc=9V, RL=30, THD=10%!:TPouT=2.8W 

2) ~j~ON-OFFa;¥i:1'f? ;i;"·y 1' .I 1 ;(.'"If~ :hilfJT1J,~L'o 

3) I) ·y 1' Jt.-1!**$ if1f :h TL'{> o 

• m:£ 
;j;"--$1 ':;fJL-7'.:/':t 

;i;"-51 :J'Jt.-7--1'v:::i-5i' 

>-- 0 0 CD 
:J z z l1. 
0 0 z 

>-- G:: :J 
0.. 
;;;:: 

• ~ff~-t'i!~/Dimensions (Unit: mm) 

Rl.6 

M 

ti 
00 

~:;:;:;:::;::;=;:;;::;:;::;;:;::::;::;:::::;:;::;::;:::;:j_l_ 

0.6±0.1 

R 1.0 
1--2.54±0.3 

22,86±0.3 

11IIla:IJa:IJCIDCDIID1IIJ1IIltlJllID 

e Features 

1) High output power. 

PouT=2.3W (Vcc=9V, RL=4Q, THD=10%) 
PouT=2.8W (Vcc=9V, RL=3Q, THD=10%) 

3.6±0.2 

r~ 1 
I I 

-j~ 
0.5±0.1 

2) Extremely low pop noise when power is switched on 
and off. 

3) High ripple rejection ratio. 

e Applications 

Portable radios 
Portable tape recorders 

N 0.. " 0 
l1. ~ " z a:: > 

>--
(/) 

>--
0 
0 
<ll 
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BA534 

• j;l:J$18JIHIJ£~/Circuit Diagram 

R,. 

e t@M:ll*~~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

i!Ul!ll!:H: Vee 14 v 
~!gtft~ pd 4.0 * w 
lb1'FiAlll~ l!I Topr -20-75 ·c 
fJi!ff:iAill~l!I Tstg -55-125 ·c 
* 5r :1i.\lll25"C 

e 11•rt:J~tt/Electrical Characteristics (Ta=25t, Vee =9V, RL=40,RNF=100Q) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

fif~.JS-ail''!lim lo - 20 50 mA - Fig.1 

r.11 (g) Ji! iltl.!: ;fljf~ Gve 47 50 53 dB 1=1 kHz Fig.1 

~~t±l:1J POUT 1.7 2.3 - w THD=10% Fig.1 

t±I :1J ~IUif 'ill.!: VNO - 0.7 3.0 mVrms R9 =10kQ Fig.1 

.A:1Jf!l'it R1N - 200 - kQ - Fig.1 

~~~)J.lli[$! THO - 0.3 2 % Po=0.5W Fig.1 

406 ftDNm 



• ill•J~[§J~~/Test Circuit 

• ~m~J/ Application Example 

IN 

Vcc=9V 

+ c. 

lOOOµF 

C, O. lµF Rc=4!l 

Fig.1 

Fig.2 litffllEl~ffl] 

Fig.3 -J'IJ / ~;l!tfii~ 

RDNrn 

c. 
470µF 

Rc=4!l 

Vcc=9V 

BA534 

407 

I 
H 
'7 
I 

7' 
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BA5404 

BA5404 12V-360mW ~ //j'JJd'\?-J7/7° 
12V-360mW Single Power Amplifier 

BA5404,;J:, '.il[)Jjj!~J3::12V ,RL32Q~fiiJOH:: ~360mWO):±I 

1.Jtf~~ 1:.ti.Q::; :..- 7 Jv7,, :..- *1i,ffl1~'7- J7 ::-"1'<:'9 o Im 

IEIJIMIJ1~tf+5t~< ~:IE:~ ti n':l:90)<:', lf1 /~:lf:O) 

EIEl:IJlti::;i;:~<, :!:tc.7'-1<~ t-7·:i7':i:..-7:..--tt~fflc' 

tJc' ://7°JvfJ!ElllM14°!iH c? n '* 90)-c:'~fH:::~J.!ti 
di> 11 :!: it n,o 1-t.l~iH~lmc 1.., -r ~ :i -7- 1 /".i~-Ttf1ic 'l" 

s1J, ~:l:~:l:fJffl~':s~c'c'td.::Lt.QJ::?, Z.O)~:i 

-7 1 /?'cl.I~ I_, Z0N-OFF9 .Q~)Jjj!Yl/i-Tt.ffic'l" c' 

;!: 9 o )..1.J ';j:j) ·;i 7° IJ / 7 :J / T'/-tf O)/f'~tJ PNP I- 7 

/';/A. 9 J...trJJ":ii.~ c·-::i Z ~' ;J: 90)<:', ~i!ii!ONfi1Hil.'O);F 

1; :i -.£.m~.11 .:<."t.f:±1': < < t.i:-::i -re'* 9 o 

The BA5404 is a monolithic single channel power ampli

fier IC that obtains 360mW output at RL 32 0 load and 

12V operation. 

·~~ 
1) ~ilii!~J3::12V, 320~fiif<:'360mWO):±l1.J tJ' c I) :±lit .Q 0 

2) )..1.J 1J ·;i 7' IJ / ?' :i / 7 /-tt tJ'/f'~ fJ PNP I- 7 / v· .A 

9J...1.J~~O)~l1.>, ~)Jjj\ON~MO);F~1-.£.ra~.11 

.A"tJ'11'1Jc'o 
3) ~ 1-7- 1 /?'.tfJHm~f*:Jll l.,l"c'.Qo 

4) ~ 1-7- 1:..-7cl.I~1.., tc.~i!~-TtJ'Hc '"le '.go 

5) lm!ElllMIJ1~tJ'~c 'o 

6) 7'- I-A. l-7·;i7°:J/7'/-tf1J~·/J'~o 

7) SIP 9pin0)1M~\ll~ ·;i 'r - v· t:*t!l/1.> G n Zs IJ, I:: - 1-

:/ / 7 tJ'/f'~ z.· di> .Q 0 

8) )jljJf~mt1J~·1"1Jc'o 

• .m:it 
7 D ·;i 71-t~ 7 V';;f 

1/9-;J;/ 

~-T~~ 

• *Jf~\t~~/Dimensions (Unit: mm) 

22.0:!:8·' 

01.0 

JL 
0.3 

\rm [J]J cm cm a:n a:n IIIl llll CIDI 

•Features 

1) 360mW of power output is obtainable when driving 32 
Q loads and operating at 12V. 

2) A PNP transistor input circuit is used which does not 
require an input coupling capacitor, thus eliminating 
the generation of sliding noise from the volume control 

after power switch on. 
3) Built-in muting function. 
4) Power terminal linking to muting function. 

5) High open-circuit gain. 
6) Bootstrap capacitors are not required. 
7) Housed in a compact 9-pin SIP package which does 

not require a heatsink. 
8) Low power consumption. 

• Applications 

Radio/clock combinations 
lnterphones 
Electronic musical instruments 

408 00035-22-A 1 G531 



• 1-*lftl!liHHIJiltfi!l/Circuit Diagram 

R, 

o, 

o. 

o., 
o,, 

:>------+-+-----< 
R, o .. 

7 6 

e {l@!jiffil:*::iE'.*&/Absolule Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

tli:~tl± Vee 20 

ff;1j!fi~ pd 900* 

ihf'Fi.11.lttallll Topr -25-75 

fjff:i.11.lttUll Tstg -55-125 

R,, 

• :Ht~lllfl:~#/Recommended Operating Conditions(Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7 12 15 v 

o .. 

o .. 

o .• 

R,. 

Unit 

v 
mW 

·c 
"C 

• •Ult~Mt!t/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =12V, R L 1 =320) 

Parameter Symbol Min. Typ Max. Unit Conditions 

111a~~tmt lo - 12.3 22.3 mA V1N =OVrms 

Ml§li&iil±flJf,!J Gve 47 50 53 dB RNF=33Q, 1=1kHz 

:U::kl:l:l1JC1l PoM 470 610 - mW V1N =-20dBm, 1=1kHz 

:iEm1:1:1n11n PouT 290 360 - mW THD=10%, 1=1kHz 

1:1:11l.milfll± VNo - 0.40 0.90 mVrms Rg=OQ, BPF=30Hz-20kHz 

~~~)llijfi$ THD - 0.2 0.5 % Po=50mW, 1=1kHz 

li::kl:l:l1ltmt louT 30 - - mA RL2 =1200 Ci:1) 

RDHrn 

BA5404 
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BA5406 

BA5406 12V-5W T .:z. -p Jld'\? --P / 7° 
12V-5W Dual Power Amplifier 

BA5406 Ii, ~ tll :t.J 1!t~ )Jll I~ '7 - J7 / :1 ~ 21111*.ij\\ l.d.: 

7 1 J7 ;i,OTL-=£ .11J::,. ·;; '7 H'7-ICC:'9 o 12v, 30~C: 

1;1:5WX2, f l.,""(9V, 30PiJC:l;l:2.8WX 2(7)~tll:t.JtflllUJ 

t.:-tt:l: To 
~i.fiii:t~.A.~(7);f-·;;:1.l 1 .7."tftl'~ <, i.t~JH~tt=Ei~HC: 

To 
7 ;:;- ::t ;m;:t;tA.(7)f;M .11 A' B'J' ~ < , .A 7 v ::t 7 v· ::t :iJ 

i! ·;; I- ffl ICC: I., Z~MC: To 

The BA5406 is a dual OTL monolithic power IC contain
ing 2 high-output low-frequency power amplifiers. 

• ~-Bi: 

1 ) ;f- •;t :1 ./ 1 .A"tJ>"1j\ ~ \, ' 0 

2)),t~JH~'iitJ"ifti l\.'.Q (Typ. Vee= 5V tJ>'3llJ1'F)o 

3) 7t'/::?-JvJ{7/.AtJ5.~l.'o 

4)~$~~'litJ>"~~rl'ili>.Q (Po=0.5WPif THD=0.3%lo 

5) SIP-M12pin H·;; 'r-:J .A,IJ C:~~ l.,'\'9 ( ~H&ffii~j 

~*ffl1j\('i!.Q 0 

6) iJ ·;; /;i, 71;i,11 (6pin) tJ" ~ .:i -7 1 / ?Yiffi-T C: 1.., z 
tfieffll' i! .Q (6pin ~ GND~U'rl: T .Q )0 

7JM~~-T~~e:~~z~ijJ7-l-'7-'7#g~c:ili> 

.Qo 

a i ,~ ·;t 1r- :J(7)AA:ttttttJ5·,1, ~ < M:AA~(7)~nttJ"g~ c: iii> 

.Q 0 

9 l ~:i;tf:ilflHitiiEffl :::i / 7 / -tj- ~ l*Jjt (.., Z 1.' .Q o 

10) 7v·;;t;m;:t;tA.(7)t;it.11 .7."tJ5'1j'~ <, -!!·;; 1-1*.il'eHB 

1: v 1 J7 rJ " c: i! .Q 0 

•m~ 

.7.7v::t7V':t:iJi!·;; 1-

~.t.7.7 L--::t-tz ·;; 1-

-&fl!i~!l!TV 

• *ff~-t~~/Dimensions (Unit : mm) 

29.8:1:~" 

0.61~L 
• 2.54±0.5 

27.94±0.5 

Ion anim m DDDD DD DD an an an uni 
1 2 3 4 5 6 7 8 9 10 11 12 

•Features 

1) Low pop noise. 

,, I ~ I ,. 
4: 

2) Superb reduced voltage characteristic (Works at 
Typ. Vee = 5V min.). 

3) Good channel balance. 
4) Good distortion factor characteristic (THD=0.3% at 

Po= 0.5W). 
5) Mounting dimensions can be reduced because of 

employing a SIP-M12pin package. 
6) A ripple filter (6pin) can be used as a muting terminal. 
7) Symmetrical layout of terminals makes the art work 

easy. 
8) Designing of radiator is simple because of small 

thermal resistance of the package. 
9) Built-in high area phase compensation capacitor. 

10) Radiation noise to the high frequency band is small, 
resulting in easy layout in the set 

• Applications 

Stereo radio cassette tape recorder 
Desk-top stereo player 
Multi-voice TV receiver 
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• ~$1!!1~tMR!G~/Circuit Diagram 
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e ~M:ll::*:~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ilil!~l.I: Vee 18* 

~;1l!m~ pd 20* * 

ihf'Filil\lllUfl Topr -20-75 

1¥tt:ilil\ltlUfl Tstg -30-125 

tli;-$).ffi\Jl Tj 150 

• ~U@llJfl:*# /Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5 12 15 v 

RDNrn 

rij 
"-z 

Unit 

v 
w 
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BA5406 

• tl~B9!M''fi/Electrical Characteristics (Ta=25"C, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

111a~l!lit)JI! lo 20 40 70 mA V1N = OVrms 

lllll§IK&•J.HIJm Gvc 43 46 49 dB f=1kHz, V1N =-46dBm 

'.iE:t&l:ll:t.J PouT 1 4.0 5.0 - w f=1kHz, THD=10%, RL=30 

'.iE:t&l:ll:t.J PouT 2 3.4 4.2 - w f=1kHz, THD=10%, RL=40 

:ir£~ THO - 0.3 1.5 % f = 1kHz, Po= 0.5W 

l:ll:t.JtllU!flll± VNO - 0.6 1.0 mVrms R9=10k0 

J...:t.JlUil: R1N 50 100 - kO f=1kHz, V1N=5mVrms 

• ill!J~1811H!l/Test Circuit 

SW 

Power Supply 

lOOOµF 

V,,=12V,9V 

lOOµF 

Fig.1 
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• Jl;Jflf§lj/ Application Example 
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• 1l~Ur..1!1iittdll~/Electrical Characteristic Curves 
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BA5410 7~1.1-t?Jl.l.A 7v:t1\''7-Y/7° 
Dual Power Amplifier for Radio Cassettes 

BA5410 ,.t, 7 :J;IJ iz,EfJ,:::m)~ cOI n t.: .7. 7 v :;1- /'\''7-7' / 

/<:9 o ~~'::: 9-12V iz ·:; H:::@ L, t.:~J):~H::: /j:-:i n' ;!': 9 o 

BA5410 is a stereo power amplifier developed for radio 
cassettes. It is most suitable to 9-12V sets. 

• !M'~ 
1 J .::<. 51 :-- 1' 1 .::<. 1 ·:; -r :{! i*lj! vr ~, .g 0 

2) -lj---x ;i,~ i' ·:; "51'') /IEJ~:{f i*lj! t., n' .Q o 

3) 9H,HtO)~M::J /-T/-ij-O)ttb'.1''/j:~'o 

4) Ti'/-:?-Jvl\7/.7.b'-_5!:~~7:&>.Q 0 

5) ~$~Mi b'-.5!:H <: &> .Q o 

•Features 

1) A standby switch is built in. 
2) A thermal shutdown circuit is contained. 
3) There are fewer number of electrolytic capacitors 

externally connected. 
4) Good channel balance 
5) Excellent distortion characteristics 

• 9J.Jf~-;f $~/Dimensions (Unit : mm) 

26.5±0.3 

25±0.2 
R1.0 

d 
~ +I 
+I ~ 
[\; 

•m~ 

.7.71/:;1-7:;/:;1-;IJiz ·:;" 

• Application 

Stereo radio cassette 

?<>--+-----------~ 

STAND BY 8 Vee 
~---+---+---+---t-O---Q 3 ( 8) 

416 

BOOTSTRAP 

5(6)o--+-~ 
IN 

4 U--+-'Mr"--1 .J-..-+--'l--'lt.'v-+ ___ ,.,....___.-+-____ --+---V 2 ( 9) 

BIAS Ol)T 

L_ __ ._...__._...__._._ __ __. __ ..___--010 

GND 
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BA5410 

• ~M:il*'.lE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

Vee 20 v 
----------t--------~--l-----------+--------

Pct 12.5* W 

Topr -25-+75 ·c 
Tstg -55-+125 ·c 

• lt~lllfF*f-1:/Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6 14 v 

• ~~r-.J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vcc=9V, RL=30, f=1kHz) 

Parameter Symbol Min. Typ_ 

~i~-%a~~:mt lo .. 17 25 

Ml9lilft~EEf1H~ Gve 45.5 47.5 

'.lE~:±J :h~:h(l I PouT1 2.5 2.9 

'.lE~:±J:h~:h(2) PouT2 -- 5.2 

~mifillli8i~$ THO - 0.3 
-

:±J:h~-E'~EE VNo - 0.3 

-
.A.:hfiltit R1N 25 33 

-7D.A t----7v-"''Jv CT 40 50 

'J ·-;/Jt.-~$;$ RR 40 45 

• fl!JIU:. onu~ 
(1) ~;w. ON f~O) ~ .l - Hi¥rai 

~)W. ON f~O) ~ .:i. - HMai Ii, 4pin 0)1\ 17' ;z :i / -T / 

~Z**ij*T• ~fl!ffl~~Q7~7'/7~~-~ff~ffi 

1.5 t.: ~ .:i. - Hi'irai':::~~'.IE: t., Z < f!'_ ~ c '• 

(2) .An :i >r'/~O)@,tt 
.An :i ;,,7;,,~0)f.itt1;1:, ::·fiemi:::~ Q 7' 1J 7' /70)iilf)tit 

:±l :tJ~m:::J: ""'.) Z5~'.IE: [_, l < f!'_ ~ c '• ~ s* IC O)_A:;l:JY:ffi 

f-O)iilf)tit~ffli, *{]1/3XVcc i:::~Q J: 7 i:::~~'.IE:~ tL n 1 

;!:' T tf, Z. O)~ff!i~)W. ON, OFF Pi¥!: tii&iiJt8{J!:::~fl:: [., 

*TO)Z~5i~< f!'_~c'. 

(3) .A:tJ;f-1).:i.-.L... 

_A:;l:J;f-' IJ .:I. -J... ti, ffiffllEJJE~()i{JO)J: -'j t:::M-1~'-( J7 Arai(:~ 

*7'CL,Z<t::.·~c'. *f.::, fl!i10kO.t.:1Tt:::~~'.lf:L,T<tC.~ 

c'• Z.tlli, *ICi:fDC7'/7t:::~--::i"lc'Qf.::d~>L:::, A 

Max. 

41 

49.5 

-

-

1 

1 

41 

-

-

Unit Conditions 

mA 

dB Po=0.5W 

w THD=10% 

w THD=10%, Vee=12V 

% Po=0.5W 

mVrms Rg=OQ 
20-20kHz SPF 

kQ Po=0.5W 

dB 
Rg=10kQ 
Po=05W 

dB 
R9=0Q 
VRR=-20dBV, 100Hz 

:tl*7~~~~)1ft~J:--::iT:±l:tJ~fF~ifftLQO)f~(~ 

/Jf)t:·T. 

(4) 7'- ~;z ~7·:t7° 

7·- ~ ;z ~ 7 ·:t 7ffl:i /-T/~ (47 µ F) O)iilf)tit:l!HitP.Ht 

C:R:llihi:./Jf)O) 0.047 µ F C: O)~JOC 1 /I::"- :$1'/ ;z Z, 7' / 

71.Jf::f~'.IE:!:::~QZ.(:f~c'Zc'*T· 7·- ~;z ~7·:t7 

ffl:i/j-'/~O)iilf)tit:jft:jit1£-$ttf!J1~ < "l7'/7tJf::f~JE:t::: 

~Q-~U, R•~/Jf)O)Q~7µFC:~~~30gmO)fil 

tit f .A tL Z < t::_ ~ c '. 

(5) ;z)l/J\1Yiffif-

~iW.OFFPi¥, ;z:;z;,,1\1Y:ffi-T!:::*i!~•-fttJf_AQ(:, :±l 

:tJ~~tLQZ.tif~ij;J:'T •• -ftR~•~~~:i;,,ftt~ 

t~*7'C t., -r ~M~!i.Qc 1 ;l:'T. 
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BA5410 

• iftll~liUl~/Test Circuit 

Fig.1 

• ~16~/ Application Example 

+ SW + 
0.47µ 0.47µ 

1000µ 1000µ 

D1~· 
[lli] [fill 

SP2 

~ 
+ 1000µ 

Fig.2 
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• 11~rt:JMttdlla/Electrical Characteristic Curves 

lRR 

IZ 
t-- cS /1 

~ 

v Vi. 

L 
/ _y 

0 2 4 6 8 10 12 14 16 18 .2l 

~ 
0 10 
F= 9 
.. 8 
z 
0 7 
~ 6 
0 
~ 5 
15 4 

~ 3 
§1 2 
a: 1 
~ 

SUPPLY VOLTAGE: Vee {V) 

Fig.3 Jlfll§l~~/.:HUflll 

LL 

1J "J 7'Jv~:1r.$-'8i.!i!71EE~tt 

1'-1~~~-mt 

Gvc 

THD 

50 

40 

30 

20 

10 

0 
...J 010 30 100 300 1k 3k 10k 30k 

~ 
FREQUENCY : I (Hz) 

~ 1 OOlr---o-T"TTTTT...---r-TTTTTT...---. .. ,.,.,.,,,---,-, 

9011--+-t+++tltt---+-t+++titt---+-+++H-IH--l-l a: 
a: 

0 

~ a: 
z 
0 
j:: 
0 
~ 
w 
a: 
w 
...J 
0.. 
0.. 
a: 

801t--t--+-+t+tttt---t--+-+++tttt---+-+-+++HIH--+-
701 t--t--+-+t+tttt---t--+-+++tttt---+-+-+++HIH--+-

601J--+-H-++tltt---+-t+++t1++--+-+++''+llt-l-
5o1--+-+- V,=MIN 

40 V !l..=CE~:-'~:i"l;j.H'!'Flf=-t...CH+IHlt--+-1 
3o V, MAX 

~~ IlIJll 
010 30 100 300 l~k 3k 10k 30k 

FREQUENCY : I (Hz) 

i:D :s. 
J 
z 
<( 
<!l 
w 
<!l 
<( 
I-
...J 
0 
> 
0.. 
0 
0 
...J 

0 w 
(/) 

3 
0 

ftDHrn 

BA5410 

;:: 10 

~ 
9 

0.. 8 

a: 7 
w 6 ;:: 
0 5 0.. 
I- 4 ::::! 
0.. 3 I-
::::! 

2 0 
c 1 w 
I- 0 <( 
a: 0 t I 10 12 14 6 18 2( 

SUPPLY VOLTAGE: Vee (V) 

§ 
c 
F= 
z 
Q 
I-a: 
0 

~ 
15 
0 

10 

9 

8 

7 

6 
5 
4 

3 
2 

I= z 
§1 

100Hz-....... f-10kHz 

a: 
<( 

f=1kHz l.. j_ 
I 
...J 
<( 

~ ...1 
OO 2 4 6 8 10 12 14 16 18 20 

I-g 

'1 2.0 
>" .§. 1.8 

-.! 1.6 
1.4 

~ 1.2 

~ 1.0 

~ 0.8 
0.6 w 

(/) 0.4 

~ 02 
0 

SUPPLY VOLTAGE: Vee (V) 

1--1 

-H 

100 300 1 k 3k 10k 30k 100k 300k 

SIGNAL SOURCE RESISTANCE: R, (0) 

419 

I 
H 
'7 
I 

7' 
;.., 
7' 



420 

0 

i!'. 10 z 9 
Q 8 
b: 7 
0 
tn 6 
Ci 5 

~ 4 
~ 3 
~ 2 
I 1 

~ 

Q) f= lOkHz 
(2) f= 1 kHz 
Q) f= 100Hz 

Q) 
Q) l\CZJ 

v ~ 0 
r- 0.001 0.003 0.01 0.03 0.1 0.3 3 

~ 

10 
9 
8 

7 

6 
5 
4 

3 
2 
1 
0 

0 2 

OUTPUT POWER: Po (W) 

7-
[Z 

/ 
]7 

"j::7 

4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE: Vee (V) 

RD Nm 

m 100 
::c=.. 90 
b BO 
:..; 70 

~ 60 
':'.J 50 
0.:: 40 
...J 30 
;:: 20 
~ 10 

if--\/ .~11111!-l _....... 

~~~t>-i' 
"· '1< :i 
~~,; j ~ 

I l I l lllL rT 

BA5410 

')ii 

1' 
!;:::= 

~ 010 30 0 100 300 lk 3k 10k 30k 

FREQUENCY : f (Hz) 

Fig.10 7CJ.A t--7 v 1'<Jv-~i.1Ji~1~1i 

® ······J!i\,N;J;:t:- 1-,;, :..- :71-t et 
@ ······80cm',2mm~t:- I-:// :71tE' 
@ ······18cm',2mm~t:- I-:// :71t@ 
@ ······t:- r ://:7 t,J. L 
14~--------------

_12 ~ 

~ ""'-
~ 101~-~--i--1>.,__-+---+---l---~--I---

"' ® ~ g7.BW ~ 
t ·~ ' 
a. I')..._ ' 
~ 6 ......... @,-+-f-'.-,--1---+--+--

o ~ 1"' ', 
ffi 4 t--@ .... , ', 
:;: 2.5W "IS-- ,_ \, 
~ 2 @'--l-P--d--~-~1 ·,__,-l-----l 

~ -- --- ...... ;::-, 
75 -- --- :::~1';..150 

0'~0,--=2~0-4~0,--~a~o.!"'1~80,,_~1*-oo--u12~0...::::;1~40~:;:;!160 
AMBIENT TEMPERATURE: Ta (°C) 

Fig.12 ~ff)~$1~1i 



BA5412/BA5413 

BA5412/BA5413 
~f:B:t.17 i J7 JvJ'\?-7 / 7°/High Output Dual Power Amplifiers 

BA5412/BA5413 t;t:, 9-15V ffl j-' _:i_ 7' J[, l'U7 - 7' './j' 7! 

"ta BA5412 t;t:, 9V40 TJDl:AA:t.&'l'~TT a BA5413 t;t:, 

D-::J7. 1-J~·;;Jr-:.l~ffll!To 
~-~~~•~. •*~tt~~n. s~~7.1~~~u 
-::i ~ 7! To t t.::, fhf'F'itl:iml'itl:J±iBIHI 'b 5.0-18.0V t !1'iB 

IHIT"ta 

The BA5412/BA5413 are 9 - 15V dual power ampli
fiers. The BA5412 is a 9V, 4 0 type not requiring heat 
dissipation plate. The BA5413 is a low-cost package 
type. 
Excellent in basic characteristics such as low total har
monic distortion, the amplifiers are provided with a 
standby switching function. The range of the voltages 
for operating power supply is as wide as 5.0 - 18.0V. 

·~:& 
1) •t±l:tJT&>.Qo 

PouT=5.4W(Vee=12V, RL=30, THD=10%) 

PouT=2.5W(Vee=9V, RL=40, THD=10%) 

2) l§'~if"t<"nl'.'~'.Qo 

THD=0.09% (f=1kHz, Po=0.5W) 

VNo=0.3mVrms (Rg=10k0) 

RR=60dB (fRR=100Hz) 

3) fhf'f'itj:)bil'itJ:J±iBIHJ;lfJ1'~ 'o 
Vee=5.0-18.0V (BA5413 t;!:5.0-15.0V) 

4) ON• OFF aif;f-·;; 7' .117."if1/'f.i:~'o 
5) -'E-:9.illi!l!baif 1J ·;;/J[,)f..A.~11:.o 

6) -lt--xJi.,:,,t''Y Hfr)/l*J~o 

7) ST. BY SW. l*.i~o t±l :1J t;t: ST. BY pin 'itJ:m:~I!'<~ n 
a: ft A, 0 

8) ON a;¥~ 1 - t-a;¥r .. i1f Veet:{t(:f¥ L, t: < ~'a 
9) ',/ 7 I- '7 I)'/ /(!9 o 

10) JDl:~M.&'l'~ (Vee=9V, RL =40),:(_.t, BA5412 f~ffl 

aif) 

•Features 

1) High output power 
PouT=5.4W (Vee=12V, RL=30, THD=10%) 

PouT=2.5W (Vee=9V, RL =40' THD=10%) 
2) Excellent sound quality 

THD=0.09% (f=1 kHz, Po=0.5W) 
VNo=0.3mVrms (Rg=10k0) 

• ~Hf~-t5:!~/Dimensions (Unit : mm) 

BA5412 

!~ 
0 5=111-1 2.54 ± 0.5 

l 27.94±0.5 

ll!D llD llD llD llD llD llD llD llD rm llD rm I 
1 2 3 4 5 6 7 8 9 10 1112 

BA5413 

30.00 

28.50 

.---j~--'-'-'+'-=-¥~=1=~2 
ci 

0 

" 0 "! "' N :: ~ 0 

0.50Min. 

N 

0 

": 

1·30 27.94 

RR=60dB (fRR= 1 OOHz) 

Rl.8 4.7±0.2 

w 

2-C0.6 

0.60 

1.20 

3) Wide range of the voltage for power supply. 
Vee=5.0 - 18.0V (BA5413: 5.0 - 15.0V) 

4) Low pop noise level upon ON or OFF. 

3.00 

5) Inclusion of motor-starting ripple is prevented. 
6) Builtin thermal shutdown. 
7) Standby switch is built in. The output is not affected 

by the standby pin voltage. 
8) Muting time upon ON is less dependent on Vee. 

9) Soft clip. 
10) Heat dissipation plate is not required (at Vee=9V, 

RL =40 or over with the BA5412 in use). 

• JlH~ 
7 ~ht :1J i:! '/ I- ffl 

• Application 

Radio cassette 
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• ·j' D ·;1 7~17 7 7 .4/Block Diagram 

• P:IHIS@i§mR!l:j;g]/Circuit Diagram 

4/9 NF 

• ~M:ll:;k~~/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

~iJIHiEE Vee 24* 1 

20* 2 

BA5412 
ff~tft~ Pd 4.0* 3 

BA5413 7.2* 2·*' 
iilf'l'~Jl~llll Topr -25-+75 

fJU.fiiliiJlnllll Tstg -55-+150 

*1 ASOl;!;Jl'ill>9;:t (Fig.21#00) 
* 2 1~ ·y 'J ;1. 5< M.!Ull'. 75•e ( Fig.22, 24 ~Im) 

*3 Ta=25°el'.1J:l'Mffl"t9!1ftl;J:, 1·e1:?~40mW~~t;9. (tilt~l!i1JL,) 

*4 Ta=2s·ei:.tJ:l'Mffl"t9llftt.t, 1·e I:?~ 72mW ~~157->. 

422 naHrn 

Unit 

v 

w 

·c 
·c 

BA5412/BA5413 

V.:c 

3/10 

B.S 

2/11 

OUT 

GND 12 



BA5412/BA5413 

• f'IH~llJfF~dt./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 5.0 18.0* v 

* BA5413 O)ij!*I~ 15V 

• •mlY-J!fiftt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, RL=30, RF=2400, Rg 

=6000, f=1kHz) 

Parameter Symbol Min. 

lftli1~ -!5-Pi¥iltmt lo -
------ -- --

iii<* I±! 1Jilt1J PoM -

:lE:~i±!1J'lll:1J 1 Poun 4.5 

:lE:~i±!1J'il!:1J 2 Pour2 2.0 

lllll9llm'il!:B:f1H~ Gvc 43 

I±! 1J ~.g'lll;s: VNQ -

:i:~W!lii!i~$ THD -

IJ 'Y 'j' Jj, IJ :JI 7 :,, 3 / RR 45 

f"\' :..-;?-1v-1z1~i....-:,, 3 :..- cs 45 

ST. BY SW. OFF Pi¥1§1!m';l!;mt IQFF -

ON Pi¥ ST. BY PIN mtJ.."<li:mt ISIN -

)..1JJ{1J7.A"<li:mt ls1N -

• •mlY-J!fifttEIB*!/Electrical Characteristic Curves 

80 

<! 
.§, 

3 60 

f
z 
w 
a: 
~ 40 
0 

f
z 
w 
~ 20 
w 
:::J 
0 

f-

R,=30 
V,N=OVrms 
Ta =25"0 

-----
......-! 

...-1 
-I-+"' 

I 

I 

J_ 
I 

4 8 12 16 20 24 

SUPPLY VOLTAGE: Vee (V) 

Typ. 

28 

8.3 

5.4 

2.5 

45 

0.3 

0.09 

60 

60 

0 

0.3 

0.1 

naNm 

Max. 

45 

-

-

-

47 

1.0 

1.0 

-

-

-

-
0.5 

O:l 80 
:::.. 
J 
z 
<! 
0 

w 
0 
<! 

60 

f- 40 
_J 

0 
> 
o._ 
0 
0 20 
_J 

0 
w 
<fl 
0 
_J 0 

Unit 

mA 

w 
w 
w 
dB 

mVrms 

% 

dB 

dB 

µA 

mA 

µA 

/ 

Conditions 

V1N~OVrms 

V1N=-20dBm 

THD=10% 

THD=10%, Vec=9V, RL =4Q 

-

R9=10kQ, DIN AUDIO 

Pour=0.5W 

IRR=100Hz, VRR=-10dBm 

Vo=OdBm 

-

Vsr.sy=Vcc 

Rg=OQ 

V,,=9.0V 
R, =3.00 
R,=2400 
Ta =25°0 

0 10 30 100 300 lk 3k 10k 30k 100k 

FREQUENCY : f (Hz) 
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~ 20.0 
~ f =1 kHz 

R,=30 
R,=2400 

0 10.0 

~ 
z 
0 

~ 
~ 
15 
0 z 
0 
:::; 
er: 
<( 
I 
_J 

~ 

1F Ta=25'C 5.0 

2.0 

1.0 

0.5 

0.2 
Vee=9V 12V 

0.1 I'--.. lo..J ) 

0.05 
. 0.01 0.03 0.1 0.3 3 

OUTPUT POWER : P, (W) 

8 

g 6 
0.. 

er: 
w 
;= 4 
0 
0.. 

f
::i 
CL 
f- 2 
::i 
0 

[Z " 
V,0 =12V 
THD=10% 
·f =1 kHz 

1"' Ta=25'0 
;...... 

1-.... 
t-+-

2.0 3.0 

LOAD : RL (.0) 

10 

4.0 

161-~~----------
I--+-+--+--+--+--+--+--+~ f=1kHz 

. . 1 2·1--+-+--+--+--+--+--+--+-+--+-~ 
z 
0 
i== 
<( 
0.. 
Cf) 
Cf) 

0 
er: 
w 
;= 
0 
0.. 

:::; 
::i 

~ 
x 
<( 
:::; 

gl--+-+--+--+--+--+--R~L-~-+3-0-+--+--+-~ 
' 

00 4 8 12 16 20 24 

SUPPLY VOLTAGE : Vee (V) 

RDNIR 

BA5412/BA5413 

Vee=12V 
§ 20.0 

0 10.0 
I 

'F RL=30 
R,=2400 

f-

z 
2 
f
er: 
0 
f
Cf) 

0 

5.0 

2.0 

1.0 

0 0.5 
z 

Ta=25'C 

f 1 kH 

rs 
ITT 

100Hz 0 

~ 0.2 
<( 

I 0.1 
_J 

~ 11fi 
;: 0.05 
0 0.01 0.03 
f-

~ b.J 

0.1 0.3 

r-. 

3 

OUTPUT POWER : P 0 (W) 

SUPPLY VOLTAGE : Vee (V) 

Fig.s :1Em1±11.lt1.l-t1.um:~11 

(BA5412) 

10 

16•-~--------~--

~ THD=10% 
,__,_....__._--1--+--1--+_....f=1kHz 

~ l--+--+--+--+--+--1---l-~ DIN AUD 10 
~. 12',__,_....__._--1--+--1--+_.... Ta =25'0 
er: 
w 
;= 
o R,~31.0 
0.. gl--+--+--+--+--+--1---l-,.'-+--l--l-~ 

~ ::z.Jl4.o 
5 -yz_ 
0 17. 
0 41--+--+--+--r~~lZ"~1--1--1--1--i--.~ 

~ Yv 
0._.1....-~.r;._.1....--.1....--.1....--1--1--1--L--.JL--.J'--' 

0 4 8 12 16 20 24 
SUPPLY VOLTAGE: Vee (V) 

Fig.8 :1Em1±11.l•1J-tili!tEEM 
(BA5413) 



1.6 

<! 

-S 
~ 1.2 

f
z 
w 
~ 0.8 
:::J 
0 

z 
o_ 

>
m 
r: 
Cf) 

m 

0.4 

0 

:'O, -20 
a: 
a: 

z 
0 
F -40 
0 
w , 
a: 

'j -60 
o_ 
o_ 
[( 

-80 

v CC= v ST.BY 

-· .. 
1--1 

~ 
.-i-

4 8 12 16 20 24 

SUPPLY VOLT AGE : V cc (V) 

V,,=9V 
R,=30 
f,,=100Hz 
V ,,= -10dBm 
DIN AUDIO 

........ 

1 0 30 100 300 1 k 3k 1 Ok 30k 1 OOk 

SIGNAL GENERATOR RESISTANCE: R, (0) 

0 

i'.S -20 

z 
0 
F 
<! 
a: -40 
<! 
o_ 
w 
Cf) 

_J 
w 
~ -60 
<! 
I 
0 

-80 

~ 
k"'] 

V cc =9V 
R,=30 
f = 1 kHz 
Ta =25°C 

!-'."! 

1 0 30 1 00 300 1 k 3k 1 Ok 30k 1 OOk 

SIGNAL GENERATOR RESISTANCE : R, IO) 

RDNrn 

> 1.2 

w 

" <! 
f-

c! 0.8 
> 
w 
Cf) 

0 
z 0.4 

0 

BA5412/BA5413 

V,,=9V 
R,=30 
R,=2400 
DIN AUDIO 
Ta =25°C 

....I"" 
f
:::J 
o_ 
f
:::J 
0 10 30 100 300 lk 3k lOk 30k 100k 

SIGNAL GENERATOR RESISTANCE: R, (0) 

0 

m 
~ -20 
a: 
a: 

z 
0 
f- -40 
0 
w , 
a: 
w 
_J -60 
o_ 
o_ 

a: 

-80 

0 

Cf) 

0 -20 

z 
0 
F 
<! 
a: 
<! -40 
o_ 
w 
Cf) 

_J 

w z z -60 
<! 
I 
0 

-80 

Vcc=9V 
R,=30 
R,=2400 
R, =6000 

~ 

L'l 

r-.... 

10 30 1 00 300 1 k 3k 1 Ok 30k 1 OOk 

FREQUENCY: f (Hz) 

Vcc=9V 
R,=30 
R, =6000 
R,=2400 
V 0 =OdBm 

~ 
j-. 

I--' 

·10 30 100 300 lk 3k 10k 30k 100k 

FREQUENCY: f (Hz) 
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• ill~~IBllH!l/Test Circuit 

:c 

+ 
1 000µ 

• ~J:fLl:.0)):£»; 

( 1) A.1J181i3 

A.1Ja60)181f§tM.s.H: Fig.161:5f-1.,,:l:"to A.:htJ·'J/IJ/ 

1:::i/7/"ft~l,,7!~ffl7!8:1:To~~(.,, A.:h~n~~ 

t;J::/8::k 0.5 µA 0)1~{ 7' 7. -~ IBIN 1Jf~~ (., ""{"1.':l:TC1)7!, 

;: 0) t-. lltl 1: if- iJ .i 7 b. O)fll.IJ / 1 '7: fl~ 1: ~ ?> t 8 t;t A. 1J 

tJ ''//I)/ 1:::i /7/-tt C1N lfiffl I.,""{" ( t.: ~I. 'o 

:l:t-., il~tt~11::~il:.O)t-.lltl:$: IC t:t;t}..1J1~{7'7.tltl'it 

R1N ll*JJl[.,""{"\,\;l:ttA,o 2'..0)f...il)J...1J-GNDr .. i1:A.1J1~ 

1J77-!ltl'it (tfH~ 33kQ) l:lifi}.. 1.,,-r ;:'fiffl < t.: ~ 1. 'o 

33k 

Fig.16 

I 
I 
I 
I 

I 2/11 
...._....>,AJ'-"OUT 

(2) If{;,,~~ 

'f{/GvU*~~~~-r*:l:ij:l:To 

Gv=20 log RNF+RF 
RF 

RFl::k8(T?lt~l~~?>2'..tW7!8:1:"t~ ~~ 

AffJti:t.JD"tQt-.lltl~~ 1.,,'(!>"t < ~ IJ :1:""90)7!, Gv=30dB 

~1..t. 7! O)fiffl I ffti!@ I., :I: "to 

Fig.15 

(3) ~~M~ 

BA5412/BA5413 

~-02/11 
OUT 

I 
I 
I 
I 
I 
I 

I ~.:i- ~IBli! : ... ________________ .. 

Fig.17 

B. Spin-Vee pin r .. iO)~~il:.llllffl:::i /7/-tt C1 tHUl:~ 

tt, ~P-iJjJli:~ttO)A1.' 71 Jl-b. :::i /7/-tt Inti!@ 1.,, :I: "to 

i!7~·')?::J/7/-tft;I:, ~Jl~ttff~l.'t-.lltl, fifflll\¥t: 

t;t+~~~~*<mJlO);:'.~~El.t:lift1.' l,,:l:"t o 

:!: t-., l:i:l:h-GND rdll:~~il:.lltl::J /7/-tt C2 ~ ~ lfiffl 
~ n -r ti~ 1.,,-:J ;/)> 5t ii!> 1):1: tt A,o 

/I)/ 1--H:SI -;,, , ::J /7/-ftO)~~fjL~~ ~ 7! ti~~;l!< 

mil tHui •a -r 0) -r:, MH±O) 7' / 1J .1r - ~ 3 ;,, ;r, - F /"( 

:Sr-;,, I <:'.#~O)J:., ~gfl .t:>D1.' 1.,, :!: "to 

v,, 
r 
I 3/10 

c, 

+ 

I 
I 
1 12 

:;:c, + 

~R2 
l 

GND 
---------------~ 

Fig.18 

426 RD Nm 



(4) Vee71'/, GND71'/ 

Pre. GND c Pow. GND i ;t clhT 12pin l';!:1;ffl L,,Ti.,' 

.Qf;:;l}), /1J/l-/"i9-/l:J:-:iTl;;l:GNDO);l:1;lj1'/ 

t:·-~::..-A1:J:•J?aA t--7, ~$:>d:ctfll!HtT.Q.:c 

tf&>•J;tTo ;tt::, Vee-GNor .. iO)~)~::i::..-7::..--ttti~ 

9-/l:J:-:iTl;;I:, Vee. GNDO);l:1;lj1'/l::°-~/;\I: 

J: •J IJ ·:; /Jv IJ:; I 7 ~ 3 ::..-, ~$Id: ctfl!IHtT.Q.: c. tf 
il;IJ*To MHiO)J7/IJJr-~3/;f,- 1"1~9-/i.:'~ 

:?tO)J:., ~~i§'HsJ.fii.,' L,,;tT (~i~::i ::..-7::..--ttl;t 1000µ 

F J..1J:. i Ht~ L,, ;t T) o 

(5) ST. BY SW. (stand by switch) 

6pin I: ST. BY SW. i l*.i~ l,, T 1,' .Q f;:; lh, I~ '7- ON/ 

OFF 1f~~g:1i10)1]\C~ 1, ';\ 1' ·:; 7l'lij~gl'T o ;t f::, ON 

~I± V1 t 3V-Vee O)~l±:l'Bi!l*.il' .~Yf::lh, tlHl~O)J: 

? 1: ST. BY pin ~m= J: •Hfl~i\'111.fl!HtT .Q.: Ctf:>d: < 

~~i§'t§El:IJttfJ:.tf•J ;tTo 

9H;J" It SW. 1: J: -:i T It OFF a;¥1:1J' ~ Id: ;f, ·:; 7' / 1' ;\''if~ 

~ T .Q.: c if&> I) * T 0 .: 0) c ~ l;;I: 0.022 µ F f£Jt0) ::i::,... 

7/-tt C3 if!fi.A. l,,T < t.:~i.,'o 

9i : 
1--1 r--1 I 

~~S~, ~:-~6)-..A.Nl,...--.--t 
V, 

1? 

GND i,. _____________ _ 

Fig.19 

(6) FILTER pin 

?pin 1;;1: 1J ·:; 7' Jv 7 1 Jv 9 ffl T:· To g:fl: i * ~ < L,, *Tc 

ii; .Qf£Jt 1) :;- I 7 ~ 3 /~:lf!:lj:J:.jflJ ;!: Tf.f, A 9-71 

::..- ?' 91' .L. 1: ti3W L,, ;t TO)l', 100-220 µ F ittt~ L,, 

;t To A 9-71/?'91' .Ld;tf~~l'i!\{J 0.8s l'T o 

Vee<>-----' 

+ 

100µ 
12 

GND •-------------------

Fig.20 

(7) l':ni.JU~I± 

tl:l f.11~'7- I- 7 /::;-A 9 0) ASO (~~tif'F~JH~ Fig. 21 

~~) 1*.1-r· &> :hli*l!!xH~:*:IE~ (VeeMax=24.0V) * l' 

IC l:W"m" It~~ L,, ;t-tt lvo :!: f::, Jj"m'tif'FP~l;tttt~JM'F 

~~~l±l'Blttll*.il'1~ffl L,, T < t.: ~ 1, 'o .: tL SH~~ .Q C.lilf 

flO)m\'~ c Id: IJ * T 0 

"'.) * IJ' ST. BY SW. OFF ~'j: VeeMax=24.0V :!: l'flillll 

~ tL * T ti, ST. BY SW. ON ~l' l;;I: BA5412 l;;I: Vee= 

BA5412/BA5413 

18.0V j.)...( "f' BA5413 l;;I: Vee= 15.0V j.)...( "f 1: Id: .Q J: ? 1: 

Vee-GND r .. iO)~)tii:::i ;..-7';.,-ttg•t~lht::~)!i\O)v=¥ 

.:i.v-~3/~il'ttl:~'.IEL,,T<t.:~1,'o :l:f::, 1Ch2!flfi 

AL,,:!: Tc 1 pin : Vee 12pin : GND 0) t:: lh~~l:lilfilT 

.Q~tttf&> •J * TO)l'+~1: .:')i;t:i sJ.fii.,' L,, *To 

<i: 
~- 1.0 

.. 0.8 
f--

~ 0.6 
a: 
~ 0.4 
0 

I"':: 

f-- 02 
~ 

0 
18 0 

a: 

DC (t=ls) 
Ta =25'C 

"" ....., 
~ 

20 22 24 

0 SUPPLY VOLTAGE :Vee (V) 

Fig.21 ASO ~~7- :$1 

(8) TSO (thermal shut down) 

26 

~foj~3- I-, fill:AA::f+~:>d:cl:J:•J ICO))JmJttfW"m'I: 

J:.~ L,, ;t Tc, lilfil!iD.Li:.O) t:: lh 1:AAi!il!ffif¥~1EJ~tf1f!l ~, 

tl:l 7J~1±1:iliiJ~lVf f.l1 f.l> IJ * T 0 ~'.IEJJ.Jf'F)JmJtl;;l:fill:AA*&ilmJt 

iii!\{] 175°C P...lJ:.O) c ~ l'T o 

(9) .:r O)fili 

MH±O)ffi,Efj!EJ~'f?H;tttt~T"' ~ tO) C.~1~ L,, Ts IJ * T if, 

.:'f~ffl I: ii; f;:; I) ;t l,, T It+~ :>d:~fl~ifttO) .:'~~~ i S)liJii.,' l,, 

:!:To :!:~. ntt~'.IEttiR~T.Q~~~. MM'liO)b:>d: 

S 'fi&ii.l.t~ifttl: -::i 1,' T t* IC -\">9H;J'ltliB&.O) Ii S -::i ~ i 

~lh T .::·~w < t.: ~.., 'o 
(10) ~pin ~~~{iLO)~~fili: (Vee=12V, Ta=25°C, 

jJ!U'.iEIEJ~: Fig. 15) 

pin No. 

De(V) 

pin No. 

De(V) 

1 2 3 

Vee 6.0 10.0 

7 8 9 

10.9 0.004 0.6 

4 5 

0.6 0.004 

10 11 

10.0 6.0 

ALUMINUM 
BA5412 

AMBIENT TEMPERATURE: Ta ('C) 

A INFINITE HEAT SINK 0,,=3"C/W 
B 1OOcm'x1.6mm 
C 50cm' x 1.6mm 
D 25cm' x 1.6mm 
E WITHOUT HEAT SINK 8;,=31°C/W 

Fig.22 

6 

VsT.BY 

12 

GND 
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-;: 7 
a: 
>.:'. 
z 5 
U) 

1-
<( 

~ 3 

2 
10 

~ 
ALUMINUM 
A; t=1mm 
B: 1=2mm 

~ 0: 1=3mm 

~ 
l\ 

"' f\l J\ 
N\ 

~ ~ ]',_ A-+-

'tsj 
_f 

20 40 1 00 200 400 1 000 

HEAT SINK S : St' (cm') 

Fig.23 

• ~Jll1811&fJJ/Application Example 

Fig.25 OTL ~ffl181B31'JJ 

428 naNm 

BA5412/BA5413 

z 
0 

ALUMINUM 
BA5413 

A 

IS ~ 12 
Cl. 

~ 8 
Ci 

B 

t::L 
1': 

............. ,, 
...........;.: ', 

a: 
li.I 
s: 
0 
Cl. 

,, ' 
D -- ' ' ', -- ,_ ' 

4 

0 
0 25 50 

--- --::::: i~~ 
75 100 125 150 17 

AMBIENT TEMPERATURE: Ta (°O) 

A INFINrTE HEAT SINK 81,=10.4°0/W 
B 80cm' x2.0mm 
0 20cm' x2.0mm 
D WITHOUT HEAT SINK 81,=65.8°0/W 

Fig.24 

+ 
1 000µ 
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v cc 

0.1 µ 
+ 

1 000µ 

Fig.26 BTL ffiffl@Jmm 

ii!; 
p.iJ 
)Bl 
7' 

GND GND GND(R,) 
/ 
7' 

0 0 I 
H 
'7 
I 

7' 
/ 
7' 

BA5412 

ROHM0040 

0 0 

Fig.27 
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BA546 

BA546 6V-330mW ~/?Jt,,/'\?-7/7' 
6V-330mW Single Power Amplifier 

BA5461i, ;f--117Jv7 ::;~, 7-:1v ::J- 1f, 1;...-11 -

;:F / ,E§ 1;:: ml~ i.J f;:. 1: / I) :;t ·:; ? I'\' '7 - IC C'9: 0 -~i.l'lil.l: 

6V, Rlll.i·B 0~1;::~~:±l1.J330mW(THD=10%l,il*l±l1.J 
550mWtff~; tL :l: T 0 tDl:AA 7 -< ;...- tJ: i.JO) SIP9pin0)1M!I 

IC"Z'T o 

The BA546 is a monolithic power IC for applications 
such as portable tape recorders and intercoms. 

• ~:I: 
1) 6V,80 lillll.ill#l:330mW (THD=10%) O):±l :tJ tf~; tL 

?> (Fig. 2 :f;!lfi)o 

2) ~'il[S::~tttf~tL Tl.'?> (iJJf'Fm.l~'liS::SV<2V) (Fig.1 

#llfi)o 
3) SIP 9 pin). IJ C', / 1) J1 / /ICt;J: #0)* 'ti ~ C' ~ ?> 0 

4) ~!:Hf0)"/'1''7-IC:;t IJ -A'BA526, BA527 t l::'/::J /J'\''f-

7 JJ,-z'~ I), fflitl;::J: IJ -(i!I. '~It tf-z< 'ti ?> 0 

5) 11k)i1!lt~mt"Z' ~ ?> 0 (4.8mA Typ.) 

•mJt 
;f--1!7JL-7V'~ 

;r--117JL-7-:1v::J-1f 
1/9-;t-/ 

• :7'a·:;?1f17.,-7A/Block Diagram 

• *m'1"$ill!J/Dimensions (Unit: mm) 

_,jL 
0.3 

lu:n IDl cm an cm a:D a:n an aJ 

•Features 

1) Outputof330mW(THD=10%)at80 loadand6Vopra
tion (See Fig. 2). 

2) Excellent low-voltage characteristics (starting voltage 
< 2V) (See Fig. 1 ). 

3) Housed in a compact 9-pin SIP package comparable 
in size to a preamplifier IC. 

4) Pin compatible with the BA526 and BA527, thus en
hancing versatility. 

5) Low current consumption (4.8mA typ.). 

• Appiications 

Portable radio 
Portable tape recorder 
Intercom 
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• 1*.Ul!Sl8ll&~Jilt~/Circuit Diagram 

R, 

• fleM•*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

11ill11EE Vee 12 v 

fl';!l!fi~ pd 500* mW 

lllf'i'i.liJJmmi Topr -30-75 "C 

fli!#i.li.IUftli Tstg -40-125 "C 

• ••~Mt!t/Electrical Characteristics (Ta=25"C, Vcc=6V, RL=BO, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

•1~~~~~ la - 4.8 7 mA V1N = OVrms 

Mliill&'llEEf1Jm Gve 47 50 53 dB RNF=68Q 

:JE~i:fj:t.J PouT 250 330 - mW THD=10% 

~~~illl~$ THO - 1.1 2.5 % Po=100mW 

lfl:t.J•'llf'llEE VNo - 1.0 2.5 mVrms Rg=10kQ 

.A.MUit R1N - 25 - kQ -

naNrn 

BA546 

Test Circuit 

Fig.10 

Fig.10 

Fig.10 

Fig.10 

Fig.10 

Fig.10 
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e 11~~!1ij1111b•/Electrical Characteristic Curves 
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• i}l~~@ll&C!!J/Test Circuit 
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e ~f;ttt$~0)iJtlj,Ej (Fig.10~~) 
C1 : A.1.J*S~::::i /7'/-tf 

lit~fifi t;J: 10 µF"f 9 o Z. O)C1 C: R1NC' A:fJ~O:>f.[M:fJ "J 

I- ;it7~).8ifLc1iiJ~* I), ;.}.:;;.tO)J:-') t:IJ'IJ *9 o 

1 
fLc1 = 2irC1A1 N (Hz) 

C10):gitf1j\~ ( IJ' I) 9~ .QC, f~.j})~ 1) 7'7 9 /:A. 

0:>:tt1:1Jot: J: .Q~i§i0:>:tt1:J.m .:&lftLC1 tf• < tJ- 11 * 9 o * t.: 

~~*89~.QC:, ~~~A.~O:>n~ij~~dA<~ 

~kij, ~~~~*~i-bi~E9.QC:~~~-d:A. 

71' ~tiR.\ f •n.Q Z. C t:J: IJ ~it1.ftl:J .Q Z. C:ff diJ I) * 

9o 
c2:~~@m0:>~•:tJ7t-::::i::--7::---tt 

lit~fifit;J:47 µ FC'9 0 C2C: ANFC: "C'·NF@JE~O)f.[M:fJ ") " 

;it 7~)J!i::J(1Lc21.f)~* IJ, ;.}.:;;.tO)J:-') t: ~I)* 9 o 

1 
fLc2= 2rrC2RNF (Hz) 

Fig.7t:, C2 i i1£ ~ t.: C: 8 O:>fltM~il'ttO:>iltft i ff- t., n' * 

9o 
C3: iJ ·;; :1Jv71' ;i,,9,Ef.l::::i ::--7::---tt 

lit~fifi t;J:47 µ F <:' 9 o 

• mHt~O:>~lll'I (Fig.11 ~~) 

(1) ~S:::ttlili$i 

01, Q4t:J:.Qfi'Jb:ttll!i~C:Qst:J:.Q:<E~•jJJ..:&Lf, 02, Q3 

t: c1: .Q HgJb~f.it:J: ~ zm• ~ n * 9 o 

Z. O:>HgJb~ f.i tll 1.J l;t 0 8 , Qgt: J: .Q :1 1J t-· 71' '' 0) A. 1.J C: 
~IJ*9o 

(2) -;/I) 1'71' /\ 

Os, Q9t: J: .Q ~ - 1) / I-/ PNP I- 7 /'.):A. 9 t: J: .QI 

~ ·;; 9tt!tll:ttll!i~"ftM• ~ n z1,'* 9 o QgO):::J v7 9~ 

f.j t;J: 0140)-":'- :A. iJ' S '§!t.:A.1.J 1' /!::"-~/:A. .:&Lf012t: 

J: .Q :<E~mt~ f.j <:' 9 0 

(3) )' -( t'' I)/ 7 Jv--;/ 

)' -( I'' I)/?° )v- -;/t;J: Q13, 010, 011, Q140)Jf,,--;/"f dlJ I), 

010C: Q110)VFi :IJO ~ f.: "fJO)iJ• S Q130)Vsd: fi: t.,51 \, 'f.: fJ 

O)ffQ14t;::1\-( 7' :A.~ fL * 9 o 

(4) 1"'7 - ~§!'. 

Q13C 01sl:J:.Q ~-1) /I- /PNPC:Q140)NPNt:J:.Q$ 

::::i::--:t~~:;,-9~@m"fm•~n*9o 

(5) 3l•flH~ t;J:' Rs (24k Q )C: ?pin t:tl*1C 9 .Q t!fm A NF 0) 

BA546 

C4: tHIHmiE::::i /7/-t:t 

z.n~J:ij.M:fJ7t-::it7~~~~d~*ij· ~~* 
;;.t0:>J:? t:~1a9 o 

4000 
fHc= C4(pF) (kHz) 

(f.:t5 L,Gvc=50d80)~~) 

Gvc~50dBO:>~~ Gvc i6dBf.[ < ~:<E9 .Q t:-::>n z 
fHctUffi't:O)Lf* 9 o 

Fig.7t:, C4f ii£~ t.: C: 80:>.M4il'ttO:>il£ft i ff- t., n' * 

9o 

Cs: •J ·;;:1J'v71'J'v9~:1 1) 1'71'J\0)1\-(JX':A.::J/7 

/-tj-

ttt~mt;J:100 µFC'9 o Z.O):::J /7/-tf i diJ * IJ1Jq~ ( 

9 .Q e:, 1J ·;; :t ;i,,~:*$.:& Lf ili 11~1.J tJ- c:· O:>ftfF i 8 t.: 

L,*9o 

Cs: tll1.l*s~::::i ::--7::---tt 

lit~fifit;J:470 µF <:'9 0 

C1: ~~71' Jv9 ::::i /7/-tt 

~5!1-0:> iJ ·;; :1Jvv-"'Jv.:&Lfv=¥ 1v-~3 ::--t:J: IJ~:<E 

L,*9o 

J:l::"f~*IJ, /}.:;<.tO)J:-jt;::~IJ*9 0 

24kQ 
Gvc ~ 20log RNF (dB] 

AN Ff iltft ~ 1:t f.:ftiJO)Gvc, THDO)il£fl::t;J:, Fig.9t:jf- I., z \, \ 
*90 

"· 

Fig.11 
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• JiCifflf§lJ/ Application Example 

IN 

BA546 <7) lit m t vr ti , ;r, - 9 :u i,. :t.J iz ·;i 1- t.i: c:· <7) / ~ 

7-7/7fflW-~~~. ~MM•~~7~7/7fM~ 

~ ;t 9<7)~, •r .. it:-6-IF.JBl'i f Jdi ;t 9 o 1~?-"$.!i.<7)ih<7) 

tlJ~~t;l:RNF~~;J:: {> <7)~, Fig.9<7)77 7 f ffl~ 'l° ~MHIJ~~ 

H~{> f.:61)<7)RNFf*ill) :I: 9 0 

Fig.12 

+c. 
lOOµF 

Vee (6V) 

+ 

an 
SP 

470µF 

BA546 

R NF=68Q T:·Gvc<7)t~~ti50dBt f.J: IJ :I: 9 o M•t:ALC 

1"1~7 1J 7 / 7t.i: c U.!lil-t!{>~ilti, 4pintJ• SALC::i / 

I- i:i - Jv~I.± H~t.: IJ, ;t t.: 9pin t.l' S 7 1J 7 / 7ffl<7)~i!i\ 

:t~~Sti.:1':9o 
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BA3812L 

BA3812L 5 ,sfa ?' 7 7 "( '/ ? 1 :::J 71 if 
s:..Point Graphic Equalizer 

BA3812L,;I:, 5#.\7771·:;?1:::J71-tJ'O)~ljg~1 J-·:; 

7°,:::~!Hl ld.:ICl', 51E]~g~O) I- - / :::i / I- D-Jv!El~H: 

A.:±l1Jffl0:>1\ ·:; 7 7' 7' / 7°-/J' Gfl~P.lt ~ :h -r c' ;!; 9 a 

iJf~$, ilflri£.g.1', ~i 1 -J- 2. ·:; ? v /:/:Ii'$ < , Hi-Fi;ffi 

~O)-fz7J-~tM~1'8;!;9o ;!;~. ~~~~~ff~~W 

3.5~16V t $c' f;:. tt.J, 6Vffl0) 7 ""./':h -tz -/J' G *- b. .A 7- v 
;it-, :n- :::i :-- ;F Id: c ':::~ .g * l'!lirb.c 1~a"0:>~ffltJ~~ ~ 

G:h;!;9o 

5 J~O:>i:J:i1i)/!JiJUH9Ht,t0:>:::i >:T/-ttl'ff~':::~~:JE:l' 8 

.Q ';t -/J', :±l 1J$.\t0)! 'i ·:; 7 7' 7' / 7° tJi' I- - / :::i / I- D -JvflB 

t~!ft.li: t., t.:mgtf4,i;Jt'::: ld:-:i -r c 1 .Q tc. tt.J, -flBO:>/!liJi;!om;~ 

O:>JJ.Hlll-/J'( :::J/ l-D-Jv9.Q.:t~. BA3812L~ 21~ 

f~ffl9.Q.:tC!:IJ, 10,~7771 ·:;?1:::i71-tf~t!4 

P.lt9 .Q.: t t liJ~g"'(:'9 0 

~G,:::, 9H-;fttflB.i'o(:::J:iJ, 7'-.:;z, 1-:lt~:h·:; 1-:lt~ff~ 

t:::~~:JE:l' 8 ;!;9 0 

The BA3812L is an IC integrating the functions of a 5-
point graphic equalizer on a single chip. It consists of 
five-circuit tone control and an input/output buffer ampli
fier. 

• !M'~ 

1) 'f 7 7 1 ·;.i? 1:::i71-tJ'O:>t!4P.ltflB£ ~*iii (:::11JIJi>lt 1' 8 

.Q 0 

2) ilf~$' 1Jflri£.g.1' iii; .Q 0 

3) ~f'F~~~ff~~ tJi'3.5~16V t Tb, c ' 0 

4) )l!jft~iliW5mAt1i'fd:c' 0 

5) 111j-2. ·;.i? v / :/'tJiVoM=2.1V/ Vcc=8V tfb.c 1 o 

6) A :±l 1J I\ ';t 7 7' 7' / 7° ~ l*Ji! [, -r c \ .Q 0 

•m~ 

7 :J:h-tz 

*-b..7.7-v::il" 

:h-:::J/;f-

e ~Jf~'1"5!~/Dimensions (Unit : mm) 

1 3 5 7 9 11 13 15 17 

~~~ 
2 4 6 8 10 12 14 16 18 

e Features 

1) Remarkable reduction in graphic equalizer compo-
nents . 

2) Low distortion and low noise. 
3) Wide range of working supply voltage (3.5~ 16V). 
4) Small supply current (5mA). 

5) Wide dynamic range (VoM=2.1V, Vcc=8V). 
6) Built-in input/output buffer amplifier. 

• Applications 

Radio cassette tape recorders 
Home stereo equipment 
Car radio cassettes 
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• -;lo "/ ? "./ 17' 7· 7 b./Block Diagram 

• ~Mll:*::lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ilif.~EE Vee 16 

~Wn!:S!;: pd 400* 

IJJf'Fjgffl'iBOO Topr -25-75 

1¥thli\liiBIHI Tstg -55-125 

Ro=1.2k!l 
R,=68k!l 

Unit 

v 
mW 

oc 
oc 

• l1t~11JfF*i4/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 16 v 

• ~~fl{J!f\¥1'1:/Electrical Characteristics (Ta=25°C, Vcc=BV, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

l!l\iii°-15-Pi\'~ilit la 2.5 5.0 8.0 mA 

OUTPUT 
BUFFER 

~:;i;:t±lt.J~EE VoM 1.5 2.1 - v THD=1% 

Conditions 

-

~~~ilti~$ THD - 0.01 0.1 % VouT=120mV, 1=1kHz 

t±lt.Jli1Hf~EE VNo - 5 20 µV R1N=10kQ 

.At±\1.J'flH~ Gv -2.5 -0.5 1.5 dB 
~77 ·:; Hil'.At±lt.J*?&i>flH~ 
V1N=200mV 

:::i / ~ D - Jv v / V' CR ±10 ±12.0 ±14 dB V1N=200mV 

RDNm 
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• ill~~IBIMD1/Test Circuit 

OUT 

Vee 

BA3812L 

RL 
10k0 

BV 

VR, 100k0 B VR 3100k0 B VR, 100k0 B VR,lOOkO 8 
(300Hz) (1 kHz) (3kHz) (lOkHz) 

Fig.1 

• R1Jftf§IJ/Applicatation Example 

Fig.2 10#.\ 7771 ., 71::i71-tfll~liil~IH111 

BA3812L Hi~"filf~Jf.19 .Q.: C:: t: J: ~J, ;.XO) J:? f.i: Jitffl 

tf-r:·~;t;9 0 

(1l10,~7'-771 ·.:1?1::J51-tf 

BA3812Lf 21i]f~ffl [., T, 10g ?5 71·y?1::J51-tf 

f mP.Jt 9 .Q Z: t tfT: ~ ;f; 9 (Fig. 2 ~~lo 

~7gA7v~?5717'71::J51-tf 

BA3812Lf 31i]~ffl [., T, 7,~AT v~ 7·571·y?1 ::J 

51-tf HMP.lt 9 .Q.: (: tfT: ~ * 9 0 21i]O)BA3812L T: 

5 ,~AT v ~ fflO)lliJ~H:mP.Jt G, 31i]EI O)BA3812LO)-¥~ 

~1~§?~f21lil~f~~~.QZ:C::~J:~TmP.lt~h;t; 

9 (Fig. 3 ~~lo 
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BA3812L 

Flg2 1•~~~~'f771~'71::i71-ifMM@~~ 

=F~ft1:..-9 'J 11 t t::t, ljg~*T-i m~' C:~fllli8'il'::: 1 :..- ;;· 

'J 11 t lliJ [.; 1fJJ ~ i <'.I it .Q liHIH', BA3812L'::: tH' C: t;:t 

Fig .40) [Bl lltt i fie m ~ C: ~ ' * 9 o .: 0) [Bl ~11r"'" c· 0) 9H•H HlB 
~';:!: 2 j@O)::J /j-'/-lj' t * 1) 1-1'),ZtfJ\1 I' .AJfJ::J /j-' 

/-ttc·, ft!JO)JSB.l''ct::t 9 "'C: IC,:::p'q~ <'.I tL T ~' i 9 o 
;tt;•f.¥158lB (lo) ta tHH;J-,tO)::i >:T:..--ttt:::J: fJ)*:lE ~ i 
9o 

;tt;•f.¥J~B~, *~~S*~Stti9o 

1 
lo (Hz)= ./ (R : Q, C : F) 

2ir RoR1 CCo 

i~, Q~f.¥J~B•M~i*:lE9.Q.~T, lliJ-;t!;·f.¥1~ 

BT~-.A~:&lf~~~IWllilt.;T~tL~ QO)•W*~ 

~' 'i c.·, -t O);tt;•notf~-9-9 .Q f.¥158lB•:t~w~ < IJ: ~J * 
9o 
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Co EOUT L VRlOOk!l 

IN 
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Vcc=8V 
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• 11~f.J~ttd:bl!/Electrical Charactristic Curves 

RD Nm 

z 
<( 
0 
w 
0 
<! 

" 5 
5' 

Rt=10k0 
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SUPPLY VOLTAGE: Vee (V) 

Rt=lOkD 
Vcc=SV 

20 
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BA3822LS/BA3823LS/BA3824LS 

BA3822LS/BA3823LS/BA3824LS 
.A 7 v ~ ?'771'/?1::i71 if /Stereo Graphic Equalizer 

BA3822LS/BA3823LS/BA3824LS (j:, AT v :t 5 #.!. 1f 7 

7 1 'Y 71:::i71-tJ'Jl.lOH: / 1) ",/ ·y 7 IC 1'9 0 

1f 7 7 1 ·;1 7 1 :::i 71 -1fO)~i:j:l1i:..•Pcili11l~, ~tRfi tHHi Lt 

O):J/~/~O)·~~~ff•~*~Q=tWL'~*9.~ 

1'F~il!l\~f:UMtl 11' Vcc=3.5~14V t lb.<, 27· -v /-:?- JL.-

11'""./ .::z. IJ / 7':/"'f-tj' 1f1/71 / 24pin O)tj\l!!,!J\·y fr

:)'(;::~~~ ti lc\Qf.:~, 7:>:t:ht·;1 I'-, ;t--LA-5'-v 

:t, 7.1-:A-Tv::feyO)t·y i'-O)tj\JM!1ti::::lUiiOOL'9o 

BOOST/CUTO) :J /I'- D-JL.- v /':/I(;::~ IJ BA3822LS 

t BA3823LS, BA3824LS f{lec \;f;Lt Q = t 11'"1' ~ * 9 o 

BA3822LS/BA3823LS and BA3824LS are monolithic IC 
for stereo 5-point graphic equalizers. 

• *¥:& 
1) BA3822LS, BA3823LS, BA3824LS t ti -f ti IC 1 @c· 

:A-Tv::t5#.i.0)~771~71:::i71-!J'fm~L'~Qo 

2) iM'F~il!l\~EE~IHJ;if/b.c' (Vcc=3.5~14V) 

3) 5l1J'l;t:~~11'-,J,~c' (1 0 =7mA) 

4) J\ ·y fr- ':/(j: ",/ .::z. 1J / 7 0) ZIP 24pin L'1J,JM!L' &> Q o 

•m~ 

7:>:tnt~i-., ;t--L:A-Tv::t, 7.1-:A-Tv::feyO):A-T 

v:t 5#.!. 1/7 71·;171:::i71-!J' 

•91-ff~-;j")~~/Dimensions (Unit: mm) 

- 22.0~~? I 2.8~~ 2 

,0~-~2.0 Rl.O ! .

1
.., 

~ ~i ~ 

~j'.t rnH ~ 
"" ;;'; / +----- -----Ll.. ! ;;; ;;i l 

/ 0.55 0.889±0.2i 

Cl.O 

0.3 

~1 - "' -

~ 1357 911131517192123 2·54 +0.25 

~ 
2 4 6 81012141618202224 

•Features 

1 ) Each of BA3822LS, BA3823LS and BA3824LS can 
constitute the graphic equalizer of 5 stereo points 

only with one IC. 
2) Each IC is operatable with a wide range of voltage 

for the swithing regulator (Vcc=3.5~14V). 

3) Current consumption is less (la=7mA). 

4) The shrink ZIP 24pin package is small enough. 

• Applications 

Stereo 5-point graphic equalizers for radio cassettes, 
home stereos, car stereos.etc. 
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BA3822LS/BA3823LS/BA3824LS 

• ~M~:;A;::iE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mno•i± Vee 16 v 
ff:gtlli~ pd 400* mW 

. 

ihf'Fili!lilU!I Topr -25-+75 ·c 
f!+H"f ili!li~ml Tstg -55-+125 ·c 

• fft~tbfF*#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 3.5 8 14 v 

• ·~~%ti/Electrical Characteristics/IBA3822LS 

(Unless otherwise noted, Ta=25'C, Vcc=SV, V1N=100mVrms (1kHz),RL=20kQ, F ~=FLAT) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IQ]Jm•mt Ice 4.5 7 9.5 mA 1!1<.J.-.1J 

iif<::kJ.-.1J•J± Vt Nm 0.4 0.6 - Vrms THD=1% 

:i:~~i/Jl~$ THD - 0.1 0.3 % 

tl:l1J~~·I± VND - 10 20 µVrms RtN=2.2kQ 

J.-.tf:l1Jf1H~ Gv -3 -1.5 0 dB 

:::i:...- HJ-Jv · v/V CR ±9 ±11 ±14 dB 

;l.7vt7JJ;l."-7 CTL-R 60 70 - dB .7. 7 v:tf- -v :...-;t-11-rai 

.7.-Tv;t1{7:_....A CBL-R -2 0 2 dB .7. 7 v:tf- -v :...-;t-11-rai 

• -~~%ti/Electrical Characteristics/BA3823LS 

(Unless otherwise noted,·Ta=25'C, Vcc=SV, V1N=100mVrms (1kHz), RL=20kQ, F ~=FLAT) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l§Jim11i:int Ice 4.3 6.7 9.2 mA 1!1<..A1J 

~::ktl:l1J11i:I± Vom 0.5 0.6 - Vrms THD=1% 

:i:~~)/Jl~$ THD - 0.01 0.3 % 

tl:l1J~~-I± VND - 3 20 µvrms RtN=2.2kQ, DIN AUDIO 

J.-.tf:l1JflH~ Gv -1.0 0.5 1.5 dB 

:::i:...- i-i::i-Ji.. • i...-:...-:::;- CR ±7 ±10 ±13 dB 

?i:J.7. I--? CT 60 73 - dB .7.7-v:tf--v:...-;t-11-rai 

7-v:...-;t-11-1{7:_....A CB -1.5 0 1.5 dB .A -r v:tf- -v :...-;t-11-r.ii 

IJ '/ / Jv IJ :Jr 7 ~ 3 / RR 35 50 - dB f=100Hz V1N=-20dBm 
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BA3822LS/BA3823LS/BA3824LS 

• 'lt~rr:.J~ti/Electrical Characteristics/BA3824LS 

(Unless otherwise noted, Ta=25°C, Vcc=SV, V1N=100mVrms (1kHz), RL=20k0, F ~=FLAT) 

Parameter Symbol Min. Typ. Max. 

lfllim~mt Ice 4.5 7 9.5 

~;k).1J~f:E V1Nm 0.4 0.6 -

:i:~~)Bi~$ THD - 0.1 0.3 

:±l1J~~~f:E VND - 10 20 

.A:±JMIH~ Gv -3 -1.5 0 

::i:..- t-CJ-Jv • v:..-v· CR ±6 ±8.5 ±11 

;(j-[,;f'JCJJ.1--'7 Ch-A 60 70 -

A-Tv::ft\7/A CBL-R -2 0 2 

e BA3822LS/BA3823LS/BA3824LS(J)fflil$ '::? ~' "( 
• :::i;.... t--i::i-1i,1.,;;.,..;:;-0)lf1'/ 

::J/ 1-CJ-J[,l..;/:;" 

Min. Typ. 

BA3822LS ±9 ±11 

BA3823LS ±7 ±10 

BA3824LS ±6 ±8.5 

• Ji5JJJ91J/ Application Example 

BA3822LS 

Max. 

±14 

±13 

±11 

Unit 

dB 

dB 

dB 

Unit Conditions 

mA ~).1J 

Vrms THD=1% 

% 

µVrms R1N=2.2k0 

dB 

dB 

dB AT v::tr "I' :..-;1:1vrai 

dB AT v::tr "I' :..-;l:Jvrai 

• ~Httt:lE:~ 
:::i;.... t--i::i-1i,1.,;;.,..;:/0)lf1'/if, -f:h·f:hJ.l?t.::~. ll'l.l-

Pciliit~l' t~ IC O):iE:~tiW:>d: fJ * 9 o 

• I) "') / )[, I) ;:/I 'J :,, 3 / 

BA3823LS ti, 1) ';I 7' )[, 1) ;;- I 'J :.- 3 / t.:: ~!11 ~ \ IEl~~HMP.ll c 
:>J-:; n' :gt.::~, 9H-t Lt 1J ·;17'Jv7 1 Jv $1 ~ lfil~ l' ~ * 9 o 

.J::L ~1 
+4.7 

N 2 

0~~·~1 
tt-Tt0~3 ~7 

+ l,t- 01 4+ 
+ !.b (r:33 ~01 . 

1 0.033 l Jh 
21<Jj 4 6l<J- 8 10l<J- 1214~16 1820~2274 

+*220 
1r<l- 3 5r<l- 7 gr<t 1113r<J-1 1719~ 21s23 15 

D 

~~ ~~3 Ht- + f-c;J;-3 
1 

+ Vee 220 + ~O.Q1 
~7 0.033 0.1 0.33 1 J:!._4.7 

I +I-I 

+9V 

N 1 

f= f= 
I =10kHz f=3kHz f=1kHz 300Hz 100Hz +H4.7 

N OUT 2 

1k +J,L 4.7 

D 
~ 

21 1k ~ ~ '-: 20 
0.02 I~r ?--' ?-- ?-- L..< ~ 50k VR 20k 

x 1011!1 

m-m-

OUT 1 

*ti: 
tft tit (:l:J-;j{/) : Q (±5%) 

::i :..-r:..-17 ( 7111-.t.-J : µ F (±10%) 

::J/r/17 (~ Wf) : µ F (±20%) 

/\IJ;f-b (:t.J-;j{/) : 50kQ Brul (±10%) 
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BA3822LS/BA3823LS/BA3824LS 

BA3823LS 
ti_ 

+:;.i-7 
-u I N 2 

o.r~·~l 

_JT~7 IJ·7 
+ -l 01 "+ 

+ --1_1:: oA7 J.&11 . 
1 0.047 I J l 

21<} 4 ~8 ~ 12 ~ 16 1820~22"l4 

+~20 
1r<l-13 g:}-7 rg<}11 ~ ~2h23 15 17 

8J~ ~do47 + ~61 8J;-: 1 
0.001 +:z}z0.047 + Vee 

)i' ~.7 0.047 0.1 0.47 1 t-t4.7 
+l't 

D 

+8V 

IN 1 

13kHz 
f= f= f= 

f=10kHz lkHz 300Hz 100Hz +1::1_4.7 
1'f OUT 2 

510 +t-14.7 

u L-< 

I' 

3[ 510 ~ '---< 50k VR 
0.03 ~~ ?-" ;>-J :>- '---· ?- 20k 20 

X10{1!1 IgI mm 

OUT 1 

!jl.'f:il_ 

tft l1i. (:IJ-;JC/) : Q (±5%) 

:::J/7/-tt (71Jv.b.) : µF (±10%) 

:::i :.-7:.--tt (~ WI) : µ F (±20%) 

:::J/7/-tt (i:!-7~·;1?) : µF (±10%) (680p) 

/~IJ;f-,£,. (:IJ-;j{/) : 50kQ BlMI (±10%) 

BA3824LS 

444 

!jl.'f:il_ 

+-ft ""IN 2 
4.7µ 

0.022µ 

o.oeaµ-1, o.""i'eµ I ~tri 
~----~o.~22~µ--------,-+~o~.f=f-106=-1a1 c---r-ir1 

--~.,_+ ... o___,f~., µ 

~7µ 
+ 

0.68µ 

2~4 6~8 lOL.:::J--12 ~16 1820S322~ 

1r<Y3 5r<H7 gr<l-111 ~15 17 EfJ- 2b23 

f-jl- 8,1;;; 81:! Hk;; 1'--------'~AA,.,.,+9V 
680p .L..0.0022µ +*~.0068µ + 0.022µ + 'p;_ v cc 220 

0.022µ 0.068µ 022µ 0.68µ 4.7 µ N4.7 µ 
'-----+l'f-Fl---"'-------n~ IN 1 

f= f= f= f= 
f= 10kHz 3kHz 1kHz 300Hz 100Hz +ti_4.7µ 

tr OUT 2 
--

,[ ~-,. 
+t-t 4.7µ u c_ 
"' OUT 1 

0.015 ~.cw: ;:.- ~ ;>- '---· 5--- '---· ;,---- 50k VR 20k 20 

IgI x 1011!1 mm 

it j1i. (:IJ-;j{/) : Q (±5%) 

:::J /7/-tt ( 71 Jv.b.) : F (±10%) 

:::i:.-7:.--tt (~ WI) : F (±20%) 

:::J/7/-tt (i:!-7~·;1?) :F (±10%) (680p) 

/~IJ;f-,£,. (:IJ-;j{/) : 50kQ BlMI (±10%) 

RD Nm 



BA3830F/BA3830S/BA3832F 

BA3830F/BA3830S/BA3832F 
.A~7"7JflJ~/ f"J\'.A 71 Jv9/Band-pass Filter for Spectroanalyzer 

BA3830F/BA3830S/BA3832F Li, iiFil§-1 / ~;'J;-- ?lt:i:l 1J 
i*J~.Ar.:yj-~~ffl 5+1 /\/ f'O)J\/ l''/\.A 71 Jv'.)l IC 

c'9o 

71Jv51~*~P.lG9.Q::J/7'/1t~~Tl*J~L,,T.tJfJ, ji..f;t 

Lt§BJ'oh~·*ljliL;::j!jlJj~-z'~.Qt.:<'b, -E·;; i-0)1]\1,~\11l:, ~f§:ijj 

1l:"'-O)MJ/th'i5J~gz.·9 o 

The BA3830F/BA3830S/BA3832F are band-pass filter 
IC of s+1 bands to display spectroanalyzer with builtin 
output of the recording indicator. 
With all capacitors built in to compose filters, the num
ber of external devices can be greatly reduced result
ing in smaller and more reliable sets. 

·~:& 
1) .Ar.:yj-fflJ\/ Fl'l'.A 71 Jv516~T-7t~i*J~L,,TL' 

.Q 0 

2) ilil§-1 / ·>J;--$1 ffl0))..l:l:J1J ~ i*J~ \_, l L '.Qo 

3) :::i /7'/1tflB~l*l~ GH'.Q t.:<'b, jH1LtflB£1Jf1t'i.J: 

•Features 

1) The IC incorporates 6 elements of band-pass filter 
for spectroanalyzer are built in. 

2) Inputs and outputs for the recording indicator are 
built in. 

3)" With a capacitor unit built in, the number of external 
devices is made small. 

•m~ 

CD7V':1J-E, ~=:::i:..-;f, :1J-.A7v::t 

• Applications 

CD radio cassette recorder, mini compo, car stereo 

• ~Hf~-:f")~~/Dimensions (Unit : mm) 

BA3830F/BA3832F 

11.2±0.3 

18 17 16 15 14 13 12 11 10 

iJO 
123456789 

BA3830S 

181716151413121110 

123456789 

14.224±0.3 

00284-24-A2G537 

.i\ 
I 8.8±06 I 
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• ~M:li:*::l'E~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

1iil!l'lll:I± Vee 

~:g~~ l BA3830F/BA3832F 
pd 

BA3830S 

llrf'F)_gfifelm Topr 

ililff:i.!!fitelm Tstg 

*1 Ta=25"e JO)J:Till!l!l9~1,l.l~i;J:. 1·e 1:-::>~ 5.0mW '!:ill\1'~. 
*2 Ta=25"e JO)J:Tili!l!l9~1,l.l~li:, 1·e 1:-::>~ 6.0mW '!:ill\1'~. 

Limits 

9 

500* 1 

600* 2 

-25-+75 

-55-+150 

• tt:~11Jf\:5k#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

Vee 4.5 8.0 

BA3830F/BA3830S/BA3832F 

Unit 

v 

mW 

·c 
·c 

Unit 

v 

• ~~fl"IJ!f;Jtt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V, RL=10MO, Rch=270k0, 

Rh=270k0) 

BA3830F /BA3830S 

Parameter 

!!l\i~ -l5-iif1iiM 

*i'l(~i±l :1J v/"\)v (LEVEL) 

~:;1.:l±l:fJv/"\)v (LEVEL) 

*i'l( ~ l±l :1J v "'. Ji, (REC 
LEVEL) 

~* l±l :1J v "'. 11- (REC 
LEVEL) 

l±l:tJ :t 7-fz '/ l-1il± 

q,,e,,~i.i!i~ 1 

q,,e,,~i.i!i~ 2 

9' 1L'~i.i!i~3 

q,,e,,~)J!i~4 

9' 1L'~i.i!i~ 5 

q,,e,,~)J!i~6 

IJ -fz ·;i 1-fflT HI ii\'A.:1J1iiM 

IJ-fz ·;i 1-fflT ON ii\'7.v ·;i:,, 

i vA::Jv 

IJ -tz ·;i I- fflT OFF ii\' 7. v ·;i 

:... i vA:"Jv 

*O Ii: 4.5 ~:;ET9 o 

iiWilll:~t*i~~t Ii: Ve s 'J :I' it A- o 

Symbol Min. 

lo -

Vol -3 

Volmax 3.2 

Var -3 

Vormax 3.8 

Vott -

to1 49 

fo2 117 

to3 257 

fo4 0.78 

fo5 2.55 

tos 7.8 

l;n 150 

Vth -

Vth 1.0 

Typ. Max. Unit Conditions Test Circuit 

3.8 5.2 mA 

V;n=-30dBV, 
0 3 dB V0 =1.5V (OdB) 

f=%9'1i:,,~i.IUltA.:1Jiif 

4.2 - v V;n=-14dBV, 
f=%9'1i:,,~i.l!i~A.:1Jiif 

V;n=-30dBV, 
0 3 dB V0 =1.5V (OdB), 

1=1kHz 

4.8 - v V;n=-14dBV, f=1kHz Fig.5 

30 90 mV !!l\i~-l5-aif 

63 77 Hz V;n=-30dBV 

150 183 Hz V;n=-30dBV 

330 403 Hz V;n=-30dBV 

1 1.22 kHz V;n=-30dBV 

3.3 4.03 kHz V;n=-30dBV 

10 12.2 kHz V;n=-30dBV 

215 280 µA Vth=5V 

1.4 1.8 v 

1.4 - v 
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BA3832F (Ta=25°C, Vcc=5V, RL=10MQ, Rq,1=150kQ, Rq,2=270kQ) 

Parameter 

l!\\1~-!%a#~lJi! 

f~$t:ll:t.J L,.u''\"Jv (LEVEL) 

ili*t:ll:hv«Jv (LEVEL) 

f~ * t:ll :t.J v « 11- (REC 
LEVEL) 

~ * t:ll :t.J v "'. 11- (REC 
LEVEL) 

t:ll :t.J ;;t 7 -tz ·y i'- ~EE 

<fi,L,Ji!iliB<tt 1 

<fi,L,Ji!iliB<tt 2 

<fl1L,Ji!ili8ltt 3 

<fi,L,Ji!iliB<tt 4 

<f11i)Ji!il)Bltt 5 

<fi,L,Ji!iliB<tt 6 

1) t! ·:; Hiii"i'- HI P#.A:t.J~))i[ 

IJ -tz '/ Hffil-f- ON P#.A v ·:; :_,, 
:i v«Jt-

IJ -tz ·:; i'- ~T OFF P# .A v ·y 
:_,, :i v/'\"Jv 

li<Q Ii 4.5 fill:'.lE<.'9 o 

illillili:Mt'llfill:~tli t, cs •J t-tt ;,,o 

448 

Symbol Min. 

lo -

Vol -3 

Vol max 3.2 

Vor -3 

Vormax 3.8 

Voff -

101 78 

102 117 

103 312 

104 0.78 

los 3.12 

105 7.8 

lin 150 

Vth -

Vth 1.0 

Typ. Max. Unit 

3.8 5.2 mA 

0 3 dB 

4.2 - v 

0 3 dB 

4.8 - v 

30 90 mV 

100 122 Hz 

150 183 Hz 

400 488 Hz 

1 1.22 kHz 

4 4.88 kHz 

10 12.2 kHz 

215 280 µA 

1.4 1.8 v 

1.4 - v 

RD Nm 

BA3830F /BA3830S/BA3832F 

Conditions Test Circuit 

Vin=-30dBV, 
V0 =1.5V (OdB) 
l=~cf11L,Ji!ili8ltt.A:t.JP# 

Vin=-14dBV 
l=~<fl1L,Ji!ili8ltt.A:t.JP# 

V;n=-30dBV, 
V0 =1.5V (OdB) 
1=1kHz 

V;n=-14dBV, 1=1kHz 

l!\\1~-!%a# 
Fig. 5 

V;n=-30dBV 

V;n=-30dBV 

V;n=-30dBV 

V;n=-30dBV 

V;n=-30dBV 

V;n=-30dBV 

Vth=5V 



BA3830F/BA3830S/BA3832F 

• ?ijtfr.J!f;Jttd:t!*i/Electrical Characteristic Curves 

w 
CJ 
<J: 
f
_J 
0 

10 

~ 0.1 
::J 
Q_ 
f
::J 
0 

0.01 
0.1 

Ta -25°C 

10 

0 

w 
CJ --10 
<J: 
f-
_J 

§; -20 

f-
::J 
Q_ -30 
f-
::J 
0 

300 100 300 1k 3k 10k 30k 

EREOUENCY : f (Hz) 

Fig.1 :±l:tJ-~jB{;j(~;'ftt (BA3830F/S) 

Ta=25"C 1 ill ¢L f--v = -3odBVI T I:DJlT 47k 
f--R:,=15okn -R.,=270kn 

o-wvj 

l-V 0~ 1.5V(OdB)J7\ 

~ 171\J ~ ~ ~\ J',J 
~ ~ ~ lZ \ 

ILJ I '\J Ill 
IL rt \J ~ ~ \ \ .L1 ~!'\ 

-40 

10 30 100 300 1k 3k 10k 30k 100k 

FREQUENCY : f (Hz) 

Fig.2 :±l:1J-~jB{;j(~;'ftt (BA3832F) 

10 
Ta 25°C 

¢L 47k 
o-wvj 

+ 

J! 
100k 

47k~ o-wvj ' 

2: 
> 

u 

10 100 1000 

w 
CJ 
<J: 
Ill 
f-
_J 
0 
> 
f-
::J 
Q_ 
f-
::J 
0 

0.1 

O.D1 
0.1 

Ji 

= 

i) 

10 100 

INPUT VOLTAGE: V," (mV,mJ INPUT VOLTAGE : V," (mV,m,) 

1000 

Fig.4 .A:1J-:±l:1JvA::Jl-1;'ftt (REC 'E- I'') 
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• il'J~l§ll&~/Test Circuit 

270k 

Fig.5 

450 RD Nm 

BA3830F/BA3830S/BA3832F 

v, 

v. 
VoMAX 

VoFF 



• llJfFrutf!l'I 
(1) LINE .&tf REC .A1.Jm1t 

LINE .& tf REC .A 1.J IHJ•(.t~iJJJ7 / :1ff~:<\:C:: ~ -:i -Cs f J, 

~tt~~-tt~~ij~1/d8~~B~T8i9. 

..A.1.J1/~-§/AU~tt~•tt~~ij*~~ni9. 

(51: ~cll:<"ti.H'~F'lllll@Jlllli1IQ)Jlfm1i1H;t, :i:Tl~i1MilicT,) 

Fig.6 

Fig.7 

(2) 1\1J7AIHI• 

~IHl~1ti: Vcc12~r11rA•fEi-9-3i. n'i9. t±l1.J$.lt 
t.t 7 ,,. ~.:I. :1 Jl/;IJ:<\:i t -:J -r l \ .Q f;::./1), ~~~ J'i" 1 J7 ;z;~ 

i ~JJ! I_, -r l \ * 9 0 

(ii: ~ell:<" ti H'~i*lllll@i!&ii11Q)J!fm1il!IJ:, :i:Tl~il1ilicT ,) 

Fig.8 

BA3830F/BA3830S/BA3832F 

( 3) BPF IHI• 

.A1.Jm~~6~-~~--~9i•~1_,-r•~9.QIHJMT, 

jj.f;Hf :::i /-r/-tt i~'- c L,~l '•fi1~(;:: ~ -:i Tl':!: 9 o i 

t:::., •mti=~ fJ q:,,i:,-~;mn i~i)'.~9 .Q n:<ti= ~ -:i -rs fJ, 

fo1 Cfo2~fo6(.tf n·fn7JIJ~'7H;J"LH~M (1, 2pin) (;::~ IJ 

~i)'.~1"8 i9 0 

~<6, Q t.t 4.5 (Typ.) ~l):'.<ET9. 

Fig.9 

(4) DET IHIM 

BPF i:~ fJ.jR•~~ ntd~~H~)Ili'. !_., t:0 -? ;t-Jv F 

9 .gm1tT, :::i ;....-r;....-ttt.t~-rl*.ljH .Q•fl1~i t -:in'* 

9. 
DIT@M~i*.l~:::J/7/-tt~7~-~~nk•~u 

75ms/V (Typ.) T7-'1:A7~-:.i"~n.Q~?~l):~~n-r 

l'i9tl, J'i.7'/;:\'-(;::~.Q~~!l'i~< 9t:::.l:t.J, RESET I§ 

Mtltt~ ~ n -cs fJ i 9. 

Fig.10 
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(5) t±J:tJ$lm~ 

DET c: 1::0 -? *-JI.- F~ ntd~~v/'\'Jv~ V/I ~~ l-r 

t±J :tJ L, n' i 9 o ;.j.:t~ (j: MOS (~.A:tJ 1 ; . .-!::"- $1'/ .A) 

X<J'JiDOH.::&>'.>, IC l*.il'.lBi:i;1:t:l:\:tJ 1::0 /-GND r .. ii: 33.9k0 

(REC t±J:tJCl)Ji- 44.3k0) C7):f!.IJ1Uf.A-:in'i9C7)C:/Xt~ 

Cl) .A 1J 1/1::0 
- /f /.Ai: J:-::> -r (;!: t±J :tJ1iiiJ~·~1t L, i 9 o 

from DET 

Bias 

Fig.11 

• lit>JJllEJ~f§lJ/Application Example 

(BA3832F-C·(~) 
150k{), 

v, 
(11-17p1n) 

33.9k 
or 

44.3k only 11 pin 

BA3830F/BA3830S/BA3832F 

• ~JJJJ:C7)5:U~ 

( 1) ~foJ:ttUiti:~ L, -r Cl))i:~ 

~Hil'tt (;!:, 1H!Hi J:t±J :tJ:t!.Uit1ii 1 OM Q C:il!d~ L, -r \,' i 9 o 

X, :;$:IC Cl)t±l:tJ (j: MOS ~X<J'Jit>Cl)f.::&>'.>, ~mtt±l:tJ t IJ-:i 

T~ij, *•C7).A:tJ1/~-/f/.A~J:ijt±l:tJWR~li 

9C7)C:)i:~iJ~'16~1''9 0 

Fig.12 

(2) RESET ::J/'J"'/-lj-(;::~ l,--CC7))i:~ 

RESET ~ ml1fffl i: fJ ~ ij];-&l- (;!:, RESET C (?pin) ': 

3300pf J)JJ:Cl) ::J / 7/-!f iJ$'~,~ C fJ IJ i 9 o }~*'1: ~ fL fJ 

\,' C~~~Cl)jffi~(;:: fJ IJ i 9(7)7:, mJ)i:~ < fC. ~ \, 'o 
(3) fJ ",/ 7' 1):.... ~;f ::i / 7/-lf (:-::>\,' -r Cl))i:~ 

.i\.:tJC7)~-fJ~"'j'~/~::J/7/-lfC7)~1i~-::>8il-r~ 

Mi-&l-,i:l.f. t C7)~tl~1* ~~Jj: L, T5::R:~ L, -r < tC. ~\,'a 

LCD 
Driver 

Cll!ilZ R: Q, c: F) 

LCD 
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BA695 

BA695 3 ,~ LEDJf.I FM/ AM =J- :i -:::.. / ~/ 1/:/Ir-9 
3-Point LED Tuning Indicator of FM/ AM Radio 

BA695(;t, 3#,.0)LED~{seffl ~t.:FM/AM7 V';t ffll'iilru:l~ 

7f.; IC(: vr Im~ ~ t.: "E / IJ :/ '/ ., IC""(' 9 0 F MtiXiMtf§Pif 

(: (;tfil\jYi/;jO) c '5.:, tJ•O)LEDO)#..i~Ct fJ l'iilru:J1J(<ij iHllf.; 

~jtt:j:lO)LEDO)#,.:l'J(: J: fJ l'iilru:J ~ t.:.: (: i 7f.; ~:I: 9 o 

AMDX*~f§Pif(: (;tLEDO),¢.i.:tn:J: fJ IRJru:JO)~jf.; H'iv :I: 

9o 

The BA695 is a 3-point LED autoscan meter IC devel

oped as a tuning indicator of AM/FM radios. 

-~~ 
1) 1f~O) IC""(' FMIRJ~r.J:&lfMru:JPif0)1J(<ij:J'~lf.;~ "(f (:AMPifO) 

l'iilru:l H~lf.;9-Q.m!lm ~ti-::> T ~ '-Q o 

2) ~1'F~ili~EEfil!H if 4.5-14 v C:: $. ~ 'o 

~n-A7v:t~c0)~-7i~fiHllf.;W"Z"~-Qo 

4) SIP 9pinO)t.:d>1'F~1i:fflil:~'o 

•Features 

1) Detuning direction and AM tuning are implemented in 
a single IC. 

2) Wide supply voltage range (4.5 - 14V). 
3) Can be used to indicate tape feed direction in car 

stereos and other tape recorders. 
4) Easy-to-handle 9-pin SIP package. 

• 7'D·;.i?1£17'?7.L./Block Diagram 

"- 0 ~ a: 
w (/) 0 a: 

Cl z 
" 

• *ff~\ti!~/Dimensions (Unit: mm) 

2.0 A LO 

2,54±0.2 

- 20.32±0,3 

0,65 
0,85 

-1.25 

llID !ID a::a cm crn a:n a:n cm CIDj 

•JD~ 

7V';tni!·;; l

n-A7v:t 

'71'?Dni!·;.i 1-

~fi~:±J~ 

• Applications 

Radio cassette tape recorders 

Car stereos 
Microcassette tape recorders 
Error detectors 

BA695 

'J '1 :::; c 
c 
> 

00077 -24-A2G536 
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• ~M:ll:A::lE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

•illi'IS:: v 16 

ff;il!tft!f<: pd 500 * 
ibf'Fi.11.ltttllll Topr -10-60 

f*:ffi.11.ltttllll Tstg -55-125 

• 11!ttf..J~VE1ectrical Characteristics (Ta=25'C, Vcc=12V) 

Parameter Symbol Min. Typ. Max. Unit 

lllH~.JS-~'llUll lo - 7 12 mA 

tf:j :hfi!tn•a:: VoL - 0.3 - v 
FMii!ilil!~ff-•S:: VFT - 70 - mV 

LEDJ!ii.jA2f,!ijl!Jl To - 0.3 - sec 

AMii!iJil!~:if-ilS:: VAT 0.4 0.6 0.7 v 
FM~ilill.I:ttllll VREF 2 6 Vcc-2 v 
FM • LED!i\\::l'JilS:: VFO 0.4 0.6 0.7 v 

• :lt~11JfF;'k#/Recommended Operating Condition (Ta=25°C) 

Parameter Symbol Min. Typ. Max.. Unit 

Vee 4.5 14 v 

• iJlq~l§ll!igJ/Test Circuit 

BA695 

2 3 5 6 

Fig.1 

454 RDNrn 

Unit 

v 

mW 

·c 
t 

7 

Conditions 

-

I LED=10mA 

I V sc-V REFI 1'~:if-
R=27kQ, C=10 µF 

VREF=OV 

R=27 k 
C=lOµF 

-

-

BA695 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



BA695 

• JiC.;Jijf§lJ/ Application Example 

BA695 

Voc 

ScR 

VR 

(1) FMtD!:*~f~PiJ 

~':l:•:ir-~-TC: VtFig.20)i:j:IO)L1, L2, L30)J:-j :>d:LED 

f~ffl~TFM1D!:*l~m~~C:8, ~~~O)~m~~tt 

tltDl:*~i~ttJ: •J :cttfili!l ~Ts •J, ~ 77 Jv v-"Jv1l1lt < 

3pin (IN) O)'l!i:J±1.fFMLEDF.:\!KJ~J±VFo0.5V (Typ.) J: IJ flt 

~ ,ijj.g.9 r;:z O)LED,;J:)j!i!KJ ~ :!: 9 0 3pin~J±1.fVFOJ: IJ ~ 

< Id: ·:d.: PiJJ!:\ 1'~' 1' tt :fJ•O) LED 1f J!:\!KT9 .Q;:: C: :fJfl' 8 :!: 

9 o -t 0) C:. 8 2pin'l!i:J± (Vsc) 1.f1 pin~J± (VREF) J: I J B ~ < 

:>d:.Q J:? ':fili!]Jl ~T stHfL1:fJ~·J!:\i!il: ~Fiilfili!l1J[Oi) t•:ir- ~ 

:!: 9 o I V sc-VREF I :fJ~'FMFiil~•:ir-~l±VFT70mV (Typ.) 

J:ij&<:>d:tt~~WJ!:\!KJ~Fiil~~~;::e:f•:ir-~. ~~ 

Vsc:fJfVREFJ:. IJ VFT I';!: 1' :h. 'l flt< Id:-::> t.: ijj.g. ,;1:, L31l,¢.i. 

i!il: ~Mfili!l ~ t.: ;:: C:. I •:ir- ~ :!: 9 o 

(2) AMtDl:*~f~PiJ 

AMtDI:* f ~f~9 .Qijj.g.,;t:SREFf ON ~IN f AMPiJO)f- i -

.= ::-- ~r v""'Jv,:W~ ;t :!: 9 o sREFf ON~:!: 9 C:, L20)fi. 

J!:\!KJ1'8L1, L3,;l:)j!i!KJ~:l:9 0 -tZ:l'INl:AMFii]~-;if-~ 

J±VAT0.5V (Typ.) J..:[_tO)~J± f-9- ;l :ht!, L2:fJf J!:\!KJ ~ ll!i]fili!l 

1•7f-~:1:9o 

(3) ;>H<ttt$£0)~ll.llJl 

1) Rw, R'w 

Rw=R'w=O m*filrrvFT( I Vsc-VREF I HHOmV(Typ.) 

1'9 0 Rf .A.:h..Q;:: C:. ':J: IJ Fig.40)J:? ':VFTO)fjfif lb.If 

.QZ:C::fJfl'8:1:9(t.:t0::~, Rw=R'w C:."9.Q)o REF, Sc 

Yffii';t: Fig.5 O)J:? :>d:.A.:1:Jlfilll!'::>d:-:>TS IJ REF-Sc FaH / 
I::°-'.)!'/.:;\';!:~ 60k0 (Typ.) l'T o :!: f.: REF Yffiif GND ': 

T .Q;:: C: 1: J: IJ Sc Yffii i'i 'r GND(~~ Fof Pif )t: "9 .Q;:: C:. 

':id: IJ :1:°9 0 

2) RT, CT 

L1, L30)J!:\iJi\:~WJf'.i'.;l.Q$J'11l'T 0 RT, CTt:J:IJ 

----+---4---- Vcc=l2V 

R L x 3 LI. L3 : SLT-35UR (1'1 !1111@111 

SLT-35GG (Ii) R w" R'w ~on 

L2 : SL8-J5UR(;;li) Ar- 27KQ Aco6800(ji) 

L2 

SL8-15GG(li) CpJQµF Re oJ.2K(;l<) 

: SLC-26UR (1') 

SLC-26GG (Iii 

Vn 
o I -- ,._ 

....1---J.- .....:.--
: L2 : La ~~~tJ 
' ' I O 
I o 

StJ-7 I I 

----,.--___,,~,~--'---~REF~ 

-f 

-f 

0 

>~ E , 

-a 
u_O 
UJN 
a:' 
> 
lo 
uo 
Cf)-

>' 

t;: 
>o 

g 
' 

v 

r-.... 

IQ 

' I 
' 

i~ I \ v~ 
-IN~ 

Fig.3 

vr 
H 

..-Y 
f-" v 

]'.. 
T'= N 
~ 

N 
-..., 

40 60 80 100 120 

l!l:m: Rw, R'w (kO) 

Fig.4 t!#i: Rw, R'w-FM!ll'J~IJ!iii~tt 

1sec-0.1 sec:!: l'ff:@J:~:lE:l' 8 :!: To Fig.61:-t O)mJfrt 

f:if-~:l:To 

CRYffii (4pin) I GNDt: T .Q;:: C: ': J: IJ J!:\i!il: I .LI:~ T J!:\m* 

ruil:"t.Q;:: C:. :fJf1'8:1:To 
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Rw REF 

R'w Sc 

Fig.5 

3) LEDl:f:ltJ 

LED I" 71' :1Yl/i (6, 7, 8pin)l;t :it - 7' / :::i v 711 t t.;: "? 
TS IJ ~~lli!Jl~H.t:tii:RL ~ ~ ~ ~;: t ';:: J: IJ, 20mA (Max.) 

O).a!m1'1H!'J:~:tt1' 8 * 9 o 

OF= 

'F= 

0.3 3 
,._ill!JlliHtlHz) 

BA695 

JJ I 

10 30 

• liti.ID91J/Application Example 

(1) FM/ AM~Fa°,fl/\.O)ptffl 

Fig.7,;l:FM~j)i,;::7 :t- F"'.H· "\' IC~~ffl l.d.:::t~r~O),!i!i* 

M}t.;:[ii]~m1'9 0 VR1 ~FMM!:i2S~i~~O)F..\:tJnlm~:tE:ffl 

1'~3~*AfJO)Fa°~dA"?~c1:::81'tS~-:10)Yl/i1'* 

456 

?:t-F 
77--r 

Aw 
AFC t-----"A.l'V-+----< 

OUT 

REF 

so 
IC 

..___M_e_1e_r D;....n,...ve;....r __ ___, ((' 
IN 

CT 

Fig.8 
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BA695 

A-9=i(7)LED;lf,~1r9.Q Z. C ;lf/j:1,'J:? t:~~fl [.,* 9 0 VR2 

tj: AMJ'Dtm'.ltf~aif(l) v /'\'}t,.~~'.<E:ffl -z'~tj\(7) A :tJf~-f} l'' ~ 
~aift;:: * A-9=i(7)LED;lfB.1r9 .QJ:? t:-tz ·:; I- [., T < tc.· ~ 1, ' 0 

(2) 111±-lf - *"' (7) ffiffl 

:1J~1il±f~~.Qc2~(7)1iJ±(7)*~~lj~~-~J:?T 

L 1 ~L3(7) C. :h fl> tJ~'ON9 .Q tc. /1) 2 ~(7)~131:• tJ~·-'.<E: v /'( 
Ji,. t z. ~ tc.t.P, x iu:· !> s ;1/~\, 1 tJ1 t .:f!J :<E: 9 .Q z. t::.tf z.· ~ , 
~m~ft(7)••~Wftlj:cA.(7)ffifflW~~S:h*9o 

Fig.8Cl!i:l±-lf-*-"(7)ffiffl~lj f ~ [., * 9 o REF c Sc(l)A. 

S1 

PLAY 1 

STOP -

FF 1 

REW 2 

10k 

I Ok 

lOk 

lOk 

,.----,--------------.......- Vee 

s, \: "" s,l 

BA695 

@I@ 

Fig.9 

Vee 
..----------------~111'1'----- 13.2V 

BA695 

RIGHT 

lLEFT lOµF 

Fig.10 

S2 S3 LED S1 S2 

OFF ON ..,. 

ON - • 
PLAY 
RIGHT 

1 OFF 

OFF OFF r> 
PLAY 
LEFT 

2 OFF 

OFF OFF <l FF 
RIGHT 

1 OFF 

FF 
LEFT 

2 OFF 

7-/iHr 
~'*'~tfjaif 

- ON 

naNm 

S3 LED 

ON ..,. 

ON ~ 

OFF r> 

OFF <l 

- • 
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BA685 

BA685 5 • .:a LED :;t- "A ::f-\7 //I~- v~Jv;( -9 1''71 /~ 
5-Point LED Autoscanning/Bar Level Meter Driver 

BA685,i, FM/AM~f~~(7)1PJ~r.J-~;&tfv«JL.-.)( -51ffl 

t L, T~~ ld.: 'E .I IJ ~ ':J ? IC"(" 9 0 ;: (7) BA685 1100 l' 

FM~*~•~~~*fi~~~IPJ~~(7)n~•~t~~n 

';:: ~ ~ IPJ~(7)-~ ~ fi~ \ * 9 0 

AM~*~f~PiH:,;J:1{--~1:~ ~ ~,.j'j-Jvv«Jv(7)·~ 

Hr~':t:9o 

-~':'i, 5fi(7)LED€{~Jl.IL,:t:9if, LED1@~1J(7) F 

71 :7'~mrn, ~f5(7)LED(7)~ffl t~Jj: [,, T25mA;t; "t'iiJ 

ijgtf.i:?n':t:9o 

The BA685 is a monolithic IC for a tuning indicator and a 
level meter of the FM/ AM receiver. 

·~:lit 

1) FMIPJ~~tfiW~Pi'f(7)n~Ui~ttlfl:AMffl v«Jv .)( -
:$!~ijg~di> P-t!'b"'.Jo 

2) Jb1'F'lii"-~ff:l'a!Hlif6,5 -14V tft~ 'a 
~7-~v~-~(7)7-~*fim~W"t'8~o 

•If.I~ 

7 V':t :iJ i:? ':J 1-

:h-.A 7 v:t 
;t--.L..A-Tv:t 

• *lf~-t~~/Dimensions (Unit: mm) 

19.4±0.3 

Rl.2 
14 13 12 11 

12345678 

"'[ri8~" ]~ ~~ t':i ~ j;I~~ 
;: ~I =if v ¥ v ~ r ){+o.5~. l ~ - -\- 0·3±0 

1 

;:; I 1--2.54±0.3 
1 

I I 
17.78±0.3 8.8±0.6 

•Features 

1) FM Tuning and detuned direction indication as well as 
AM level meter function. 

2) Wide supply voltage range (6.5-14V). 
3) Can be used for tape running indication. 

• Applications 

Radio cassette tape recorders 
Car stereos 
Home stereos 
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e 7 a'/ ? ~ 1' r? 7 .£./Block Diagram 

• fleM:ll::klE:~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'C»'CEE Vee 16 

f-F3ti~ pd 600* 

l!JftiS/fCl!fl Topr -10-60 

flUt:iS/fCl!fl Tstg -55-125 

l±l:tJ I" 71 7'C)llf louT 25 

• 11tl:~~tt/Electrical Characteristics (Ta=25t, Vee =13V) 

Parameter Symbol Min. Typ. Max. 

•1~.f5-lli¥'C)lif lo - 15 20 

AM#.;.\tT v"\Jv(1) VIA1 - 20 -

AM#.\i'Jv«JJ,(2) VIA2 - 40 -

AM#.\i'Jv«JJ,(3) VIA3 - 60 -

AM#.\i'J v "\Jv(4) VIA4 - 80 -

AM#.\i'J v«Jv(5) V1AS 0.8 1.0 1.2 

FM~ .:i.- i- v"'''" VFM 1.1 1.5 1.9 

FMj£fii;iJ~ v"''Jv VFS 0.6 0.7 0.8 

FM~#.li'J v"''Jl- VFTUN - ±0.3 ±0.9 

FM~il v«JL-Cl!fl VREF 2.5 5.6 Vee-2 

j£fif;!i]Jlll To - 1 -

:±l:tJ~fO'CEE VOL 0.1 0.3 0.75 

ftlfl•»'CEECl!fl Vee 6.5 13 15 

naNm 

Unit 

v 

mW 

·c 
·c 
mA 

Unit 

mA 

% of 
V1A5 

% of 
V1A5 

% of 
V1A5 

% of 
V1A5 

v 
v 
v 
v 
v 
s 

v 
v 

Conditions 

~:±l:tJOFF 

L1 O)JJ.ON 

L1 , L2, ON 

L1 , L2 , La , ON 

L1,L2,La , L4 , ON 

~:±l:tJON 

-

)!(1) 

VREF=5.6V, R=3.3kQ 

-
R T=56kQ, CT=2.2 µF 

lo =10mA 

-

BA685 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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BA685 

• ••rt:J*'f.:t/Electrical Characteristics (Ta=25°C, Vcc=13V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

FM:i:1i\i.:IT L--1'\"JJ,~~'.i[Ji A VFTUN - -1 I l:i.T - mvrc VFTUN=0.5V Fig.1 

FM:i:F.:\:ITL--«JJ,<j:l1[,,XL-- - - ±60 mV - Fig.1 
. 

t!J1JOFF 1)-'J~mt loL - - 50 µA - Fig.1 

~ i-7-i;....? .A1JlUit Z1M - 15 - kO - Fig.1 

REF .A.1J~mt lsR - - ±100 µA - Fig.1 

Sc .A.1J~mc I SC - - 100 µA - Fig.1 

FMs .A.1J~mt I FS - - -100 µA - Fig.1 

A Ms .A.1J~mt I As - - -200 µA - Fig.1 

Vsc >VREF OFF L 1 L 2 L3 L4 Ls OFF L 1 L 2 L3 *1* 
Vsc<VREF OFF Ls L4 L3 Lz L 1 OFF Ls L4 L3 i) VFs>0.8V 

ii ) I Vsc-VREF I > VFTUN 
To -.niJr.i 0 LED:i:,¢.i.n*f* 

i) VFs>0.8V 

• iJllJ~IEl~~/Test Circuit ii) I V sc-VREF I <VFTuN 

O LED:i:OFF*f* 
BA685 VFs<0.6V 

Fig.1 
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BA6104 

BA6104 5 J#a LED 1) = YJD §til~- v~Jl,,;I. - ~ 1''71 J~ 
5-Point LED Linear Scale Bar Level Meter Driver 

BA61 OHi:, LEDJ;!:ijJffl (//'()!,. ;< - $1 t vr Im~ ld.: 'E .I 

1)-;,. ") 'J IC1.'9 0 

~~$~~. An~ff~M~z•oo~A7-7/1.'~~~ 

TI.'< :::i /l'l'v - $1 f ~-~Tl.' .Q 0) 1.', t±lnO)LEDti 

An~m:Mlit ~T /~-~ff-~ ti.:1:9 0 

* t.:, 5"?0):::i /Hv-$1 !~• ~T s•J, ¥~'!D:ff1!~~ 

~ (7pin!m!N) 0) t ~ 1: ti, f.J200mVO)A n~ffA 7- ·:; / 

1.'::J /J'\'v- $1 tiib1'F9 .Q J;? t:~~:lf: ~ T &, I);!: To ~t.: 

tJf-:;T, ¥~~ff~~~O)t~l:li, An~fff.J1V1.'~ 

LEDfJ~,i;!:i.i'J9 .Q.: t t.;: I)* 9 0 9~$t!Hi'i (7pin-GNDr .. i. 
v cc-7pinr .. ii f A ti. .Q.: t 1: J; •J, ~,i;!:i.i'J v l'(Jt.. f 0.5-

3.0VO)fBIItJl:~:lE:T .Q.: t ~ 1.' ~:I: 9 o 

The BA6104 is a monolithic IC developed as an LED 
level meter driver. 

·~~ 
1) 5-wJO)LEDI: J;-::> T An vl'\")v f /~ -~;"f-1.' ~ .Q 0 

2i t±ln~mrn, 9H;J-1ttim:1:J; •J ~:k15mA;t: 1.'1f;l:1:~ 

:lf:1.' ~ .Q 0) ""(', LEDO)~ ~ff~:lj;;fJf § 83 l:)jil'( .Q 0 

3) 9HlBIDIJ~l:J; •J, ~,i;!:i.!l'I vl'\"JH o.5-3.0VO)fB!lll1.' § 

831:~'.lf:"(' ~ .Q 0 

4) An1 / t::-$1"/AfJf~1.'o 

5) SIP 9pin0) t.: bb1'F•tttJf ..ti!:1. 'o 

•m~ 
:,-?-J-Jt..;<-$1 

7-:i-=/?;<-$1 

~fff- I'/ fJ 

• *ff~-;j"~C!!]/Dimensions (Unit: mm) 

jl 
0.3 

20.32±0.3 - 1.25 

laD CDJ CID CID CIII CIIl CID CID CIIll 

•Features 

1) Bar-type input level display using 5 LEDs. 

Cl.0 
~-

2) The output drive current may be set arbitrarily using 
an external resistor to any value up to a maximum of 
15mA, thus allowing adjustment to accommodate LED 

color and shape. 
3) An external adjustment can be used to freely adjust 

the full-LED lighted level to within the range 0.5-3.0V. 

4) High input impedance. 
5) Easy-to-handle 9-pin SIP package. 

• Applications 

Signal meters 
Tuning meters 
Voltage checkers 
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BA6104 

• :ilJ·:t?1f17'?7.b./Block Diagram 

,_ ~ 0 ,_ 
::.; ,_ z " " " a :> Cl :> 

!': Cl 

"' ,_ 
" " 0 0 

• r;ims@tttfili.lt18J/Circuit Diagram 

• fe:tgfl:*;:~~/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

ti!tff: Vee 18 v 

ff!8fi~ Pd 500 * mW 

lhi'Fi.l&!UUil Topr -20-75 ·c 
ilH.fi.l&IUU!I Tstg -55-125 ·c 
11*.A.:hta:: V1N 4.5 v 
LED 1"71' :fiil*'iltim I DL 20 mA 
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• 'U!trt:l!M'tt/Electrical Characteristics (Ta=25°C, Vee =12V) 

Parameter Symbol 

IM'F'll!:i.!Ul!:IHTiflll Vee 

~l~-15-~tint lo 

::J/HI/- t-1/.1\;"Jl,-1 Vr1 
·----·---------- --

:::i/Hv- t-v-"Jv-2 Vr2 

:::i:..-1~v-t-v-"Jv-3 V,3 

:::i:..-1~v- t-v-"Jv-4 V,4 

~F.:\:l'Tv-"Jv~'.lE:ftlflll Vr 

LED F71 :i'ili:mt loL 

e )lllj~@~~/Test Circuit 

Vee 

RL1-5 

6800 x 5 

BA6104 

Fig.1 

Min. Typ. Maxo 

9 12 15 

- 3 6 

130 200 270 

330 400 470 

530 600 670 

730 800 870 

0.93 1.0 1.07 
I 

- - 15 

®v, 
VrAd1 

ftDNm 

Unit Conditions 

v -

mA LED'ili:mtli~;J; f.J:~', RL=oo, 

V1N=OV 

mV V r =1.0V~'.lf:{i 

mV V, = 1.0V~'.if:{i 

mV V r = 1.0V~'.lf:{i 

mV V r =1.0V~'.if:{i 

v Vr =1.0V~'.lf:{i 

VTL>B.OV""t't'JJ'.lf: 

mA -

BA6104 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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BA6125 

BA6125 s 2 LED m 1J = -PE1i11~- v~11;;1. -9 "·711~ 
5-Point LED Linear Scale Bar Level Meter Driver 

BA6125 tj:, 7 ~·:it tJ -tz ·:; t- (..; ::J - :$f ?d: C'. O)LED (..;-"' JL

~ -~m~~~ L,~~/~~~?~~To 

5 fliJO) LEDt: J: 9 A.1J v A:'JL-O)J'i - ~]f-tf-(' 8, ;&]f- v 
-"(JI.- tj:, 35-175mVrmsO)fB!m I 35mVrmsA 7 ·:; /~~r .. i 
~ 5#.ll:-sttg t.,n':l:To 

i*lf!BIBll!!t:: tj:, !l~7"::,... :1HMIOC vn '9 t.: /Jt), 3'.t~A.1J 

l~~A.1JT9~tW~89~~. ~1Jt~~~~~IJJ~ 

·J:-? T LED~~tf~11: L, ?d: \,' J:? :iE'.~~11:0)i![!Ji:tf1Ji§ ~ 

ti n'9f.:/Jt.), LEDi~~ f"711'T9~ttf~8:l:To 

The BA6125 is a monolithic IC developed as an LED 
level meter of radio cassette tape recorders. 

• ~:£t 
11!l~7"::..-1'li*JW:lt.,-r1,'9f.:/Jt.), 3'.t~. ~~1,,'fnO) 

A.1J ~ tl!Jf'FT 9 o 

2) LEDA..O)~~l:iE'.~~11:L,'t\,'9f.:/Jt.), ~ii:~~;lf~ 

ID Vt t LED ~~O)l£11:tft,i:1, 'o 

3) ~~~~I i*Jil t., -r 1,' 9 0) ~, ~~~~1f~l!J L, -rt 

~ 1J ;&]f-t';:lm tf~1 I: L, ?d: \, \ 0 

4) IJ.Jf'F~~~~fBlmtf3.5-16V tJ.t1,'f.:/Jt), ffl)i:lfJ.t1, 'o 

5) SIP 9pinrl»:; ?- - ~·~, L, fJ• t9H-t Ltf!B~ t 1''?d: 1,' f.: 

/Jt), ~;tJiAA:-Alt€>?d:-1,'o 

·• mit 
J'i ·:; 7 1) =J- r.. ·:; tJ 

~'fj-JI,,~ -9 

f 0)1t!JO)~ff-~iil 

e 9i-Jf~;j'$;ifg(/Dimensions (Unit : mm) 

22.o:!:g·2 

01.0 

.JL 
0.3 

20.32±0.3 1.25 

laIJ cm an CID CID tIIJ cm cm CID I 

•Features 
1) Rectifying amplifiers are used to allow operation by 

AC or DC input. 
2) LED drive current is regulated to eliminate variations 

in LED current with respect to supply voltage varia

tions. 
3) The reference voltage is built in to eliminate output 

display variations with variations of supply voltage. 
4) Wide supply voltage range (3.5-16V) enables a wide 

range of applications. 
5) Housed in a 9-pin SIP package and requires few ex~ 

ternal components, thus saving PC board space. 

•Applications 

Battery checkers 
Signal meters 
Other display devices 
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BA6125 

• i@Mfi:*:~~/Absolute Maximum Ratings {Ta=25t) 

Parameter Symbol Limits Unit 

1!i:ili!~EE Vee 18 v 

ff:g'~~ Pd 500* mW 

ihf'Fig/UU!l Topr -25-60 ·c 
-

f¥:(.figlllBllll Tstg -55-125 ·c 
tl~$jgfl Tj 150 ·c 

• 11j{,fr..J~tt/Electrical Characteristics {Ta=25°C, Vcc=6V, 1=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

Vee 3.5 6 16 V - Fig.1 

lo 5 8 mA V 1N=OV Fig.1 

105 - mVrms Ve3 O)ONv"''Jv Fig.1 

Ve1 )-:JVe3 - mVrms - Fig.1 

Ve2 3;3Ve3 - mVrms - Fig.1 

Ve3 1 - - ~~· F~1 
:::J/ltv- ~v-""Jv-4 Ve4 - ~Ve3 - mVrms - Fig.1 
~~~~~~- -+----~~-+-~~~t--~~--+~~~t--~~--j-~~--~~~~~~~~~--t-~~~---

:::J//tl,;- ~v-"'Jv-5 Ves - %Ve3 - mVrms - Fig.1 

LED'.iE~mt I LED 11 15 18.5 mA - Fig.1 

A.1Jl~17"7.1l!;)M l1No - 0.3 1.0 µA - Fig.1 

• iJllJ~IEl~~/Test Circuit 

BA6125 

Fig.1 
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• i;e;.m~J/Application Example 

BA6125 

C11iHYC20)Ri¥'.lE~H:R~.@;: e:i:J: •J, lit*ai¥r .. i (7'9 ") 

7 91 b., v 1)-:7.:·91 b.) ~R~.@;: UP<:'!s *9 0 

c 2 (;J:, ;iJ '/ 7' 1) ;,. ? fflO) :J ;,. T /-tt 1' 9 0 VR(: J: IJ A :1J 

v/'\')v~ID.i]fli..,*9o ff~O)-'.iEO)~J±~}\1JI..,, 3,~El 

( V c3) 1f,~'fT9.@ J:-) t:VR~ID.i]Jl L, * 9 o 

LED~5* ~ ~ :fJ < 9..@ t.: c1.1> t: Ii, Fig.3 (1 )1:~9 C: s IJ, 

LED C: .~HIJ t:t!.t:f'it ~A ;ft ..@"jj'Ji; C:, Fig.3 (2) 1:~9 C: s I J, 

LEDC: ~9JJl:t!.t:f1i.~ A ;ft .@"jj'Ji;O) 2 -:>O)"jj$;1fS IJ * 9 o 

:fJs, Flg.3~0)"Ji'Ji:O)~~, ~~~l±R~~J:~~-· 

1fR1t 1.., *9 o 

Vee 
12V-16V ~910 
10V-14V~68n 

av-12v~510 

BA6125 

Fig.2 

BA6125 

(2) iiHIJ 

Fig.3 

ii: 'il!:i!i!'il!:B:tl9V~ ~ ;t Zffffl 15 ti.~ d::? >d: (::;Ht, LED0)\1:)1/t 

f~~71 /(:iili?IH:tl!;#i:~J...tl.MJ', tb~71 /~i•HHPd Max. 

~~;t >d:l 1 d::? (:ii;i; [, Z < t~· 15 l' (Fig.4~00)0 

Vee 

10V-16V ~3900 
R R 

Fig.4 

Fig.5 

.I_ 1.5Vx4 

.I. 

.I. 

Jr 
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Fig.50)VRI.:: J: IJ k1J vA;'Jv~!H· [., ;!: 9 o {f~<T.>-'.IE 41: 

'i:II:~ .A:;IJ [.,, 3#,i.El (Vc3) 1f,~1J9.Q J:? t.::VR~~!l [., 

;1:9o 

.A::IJ v/'(Jv1f7:. 15~'t151.:: lj:, 7pin ~ .A1J t 9 .Q;:: t t -r:· 
15;1:9o 7pin.A:;IJC.9.Q;:C.C', :::J/l'i'v-1-v-"JvO)J\ 

7'./ ~ (j:8pin.A:;IJl.::J:l::-"TY° 41: < 41: IJ* 9 0 

Fig.60)100k Q VR<T.>fttl'it1i ~ &, ;!: IJ 1J' ~ < 9 .Q t C,, R 1 

1"* * -::i -r ~' .Q M:'i:ai¥'.IE~1f~ :h 1 J, Jit~ai¥rai 1f~1t t., * 
90)1" )i;i; [., T ( f!. ~ ~ 'o 7pin~7:. A 1J V A;'jj, (j: 5V Max. 

1"9 0 

Vc1 Vc2 Vc3 

7pin}.. 1J (Typ ) 0.4 0.8 1.2 1.6 

Vcs 

2.0 

naNm 

VR 

DC IN 100k!l 

Fig.6 

v 

BA6125 

Vee 
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BA6124 

BA6124 5 ,ita LED .m vu §~/~- v~Jlo< -9 1"71' I~ 
5-Point LED VU Scale Bar Level Meter Driver 

BA6124t:I:, 7 './';ft.Ii!·:; t-v:J-:$i't.i:"('.'O)LEDL .. 0 '\'Jv 

:I- - 9 ffl'::ml~ lA: "'E / '):,, ·:;? IC"f 9 o 

5@0)LED,::J: :r;,J..tJ v/\'Jt.-0)1\-~if-t.f"f ~, ~if-v 

"'Jt.-,;1:, -10-+6dBO) 5 -~~if- t t.i:- -:i Tc' ;i: 9 o 

l*lf!B@~IH:: ,;1:, Jlmt7" :..- 7' Hf41lX l -r c' :r;, f.: 61.l, 5i:mtA.tJ 

f~~J..tJ9:r;,~tff"f~?;i~~. WtJt, ~~~l±R~ 

':: J: -:i Z LED~)frttfR1t L, t.i:" c' J:? ':: '.lE~mtftO)!lclt tf 

flttCltl."lc'?;if.:61.l, LEDf~tiF717'9?;i~ttf"f'fs 

;!:9o 

The BA6124 is a monolithic IC developed as LED level 
meter of radio cassette tape recorders. 

-~~ 
1)Jlmt7"/'/fl*l~l"lc'?;if.:61.l, 5i:mt, ~mtc 1 9*1.0) 

ATJl't~{'F9?;io 

.2) LED/\.O)~mtf '.lE~mt1t [,, ZC 1 ?;i f.: 61.l, ~;W,~l±tfR 

t:b l Z t LED~ifrEO)Rfttft.i:"c 'o 

3) ¥il~iW. f P"l~ l n 1 :r;, 0) "f, ~;w,~1± 1J'R~ l T t 

W tJ~if-~*i~1JfR1t l t.i:" c 1o 

4) ~1'F~iW.~l±lBial1J'3.5-16V t !1;;c 1 f.:61.J, ffli*1J'$;l. 1 0 

5) SIP 9pin1~ ·:; 'T- '>"f, L, 11' t >'Hi Ltf!B£ t :'.Ji' t.i:"c 1 t.: 

61.l, ¥'f&.AA(-.:;\ ft S t.i:"c 1 o 

• JfHt 
vu;. -9 

:,,7-r Jv:I- - 9 

-f: O)ft!JO)~if-~N[ 

• )11.Jf~-;j")~~/Dimensions (Unit : mm) 

~IIIlaDCIIJIIDa:DITDa.D~ 

•Features 

2.a::g- 1 

jL 
0.3 

Cl.0 ,,----
/ 

1) Built-in rectifying amplifiers are used to allow AC or 
DC signal inputs. 

2) LED drive current is regulated io eliminate variations 
in LED current with respect to supply voltage varia

tions. 
3) The reference voltage is built in to eliminate output 

display variations with variations of supply voltage. 
4) Wide supply voltage range (3.5 ~ 16V) enables a wide 

range of applications. 
5) Housed in a 9-pin SIP package and requires few ex

ternally connected components, thus saving PC board 

space. 

• Applications 

VU meters 
Signal meters 
Other display devices 
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• j. D ·:1 ~ ~ 17' ''f 7 .l./Block Diagram 

BA6124 

D, D, D, D, 

• i@x•h'il:*::iE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'ill:ibit'ill:EE: Vee 18 

~'.@'ti!!,I;:: Pd 500* 

tii'FiM.JUU!l Topr -25-60 

1!1\1~ iM.Jil"B llll Tstg -55-125 

ll*lllliM.Ji Tj 150 

GND D, 

Unit 

v 

mW 

oc 
oc 

'C 

Amp 
Output 

IN Vee 

• 11ii.tr..J!M'tt/Electrical Characteristics (Ta=25°C, Vcc=6.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

jjJ i'F'ilt ibit 'ilt EE: l"B llll Vee 3.5 6 16 v -

J!!\jg.J5-~'iltml lo - 5 8 mA V1N=OV 

:::i /Hv- ~ v-""lv-1 Ve1 -11.5 -10 -8.5 dB -

:::i :..-1~v- ~ v/'(Jv-2 Ve2 -6 -5 -4 dB -

:::i ;.,1~v- ~ v/'(Jv-3 Ve3 - 0 - dB ID!l!l,\':\ 

:::i ;.,1~v- ~ v-""Jv-4 Ve4 +25 +3 +3.5 dB -

:::i /HI/-~ v-""lv-5 Ves +5 +6 +7 dB -

~Ji V1N 74 85 96 mVrms Ve3 0) ;t;., v-""Jv 

LED;E'il\:mt I LED 11 15 18.5 mA -

,A.;IJ/\ 17' 7. 'iltml IINO - 0.3 1.0 µA -

• illlJ'.iE:l!!lttt~/Test Circuit 

BA6124 

Fig.1 

RDNrn 

BA6124 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Vee 
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• 11Ul't8'9itft!tdbal/Electrical Characteristic Curves 

470 

I' 

6 8 W ~ ~ IB IB 20 
SUPPLY VOLTAOE:voc (V) 

f=lkHz 

_2.0 v 
~ v~ 

~1.5 lZ 
~ /v~ 
~ 1.0 ..L:J 
§ .£Vc3 

Iii J7 
< ··~~,-+-+--+--t-+--+-t---i 

250 

200 

I 
g150 
'..i 
w 
> 
UJ 
...J 

~100 .. 
a: 
0: 
::; 

8 50 

50 100 150 200 25C 
INPUT VOLTAGE:V1N (mArms) 

f=lkHz 

r 

6 8 10 12 14 16 18 20 
SUPPLY VOLTAGE:Vcc (V) 

RDNIR 

25 

20 

I 
~15 z 
UJ 

~ 
:::> 
0 

~10 
25 
c 
UJ 
...J 

BA6124 

f 

6 8 10 12 14 16 18 20 
SUPPLY VOICTAGE:Vcc (V) 

2.0.----r-.-rrnm-r-r-rn-mr--r-rrrnmr--r""T""T"TTT"m 

1.81--+-i-++ttttl-t-+++t---t-+-l+HH+t---+-t-t+++,. 

_ J .61--+-i-++ttttl-t-+++t---i-+-l+HH+t---+-t-t+++,. 
2:. 

§' ·4 t--+-1-ttttttt-t-++ti--t-t-H+Hlt--++-t+ttttt 
> 
. · 1.2 t--+-1-ttttttt-t-++ti--t-t-H+Hlt--++-t+ttttt 
w 

~ 1.ot;;;;;$:1=1$all!:::'.'!=$$$1'l!~~mm:~:st::t:t:tttW 
...J 

~ O.BH ++tttttt-+-+-tj-+tflt--+-1-ttttttt-H[++++Hll 
... t--1 . +++tt!t---+-+->+H-++t---+-t-t+H-H+---H.+-+-...... 
:::> 
g: 0.6t--+-l-ttttttt-t-++ti--t-t-H+Hlt--+-+t+ttttt 
:::> 
0 0.41--+-l-ttttttt--t-++ti--t-t-t++Hlt--++11-H+ttt 
Q. 
::; 

"o.2f-H+Ji1HH-----j-++-f+l+H-- +-t+ftttlll-+-IH-f+tttt 

100 

200 

180 

Iii" 160 
~ 
'.§. 140 

i 
0120 
> 
'..i 
~ 100 
...J 
UJ 80 
!;; 
~ 60 
::; 
g 40 

20 

0 
-20 

1=1 kHz 

1 k 10k 100k JM 
FREQUENCY: f (Hz) 

VoS 

v~ 

v~ 

~ 

Vcl 

0 20 40 60 80 
AMBIENT TEMPEAATUAE:Ta ("C) 



• JiCiffl-011/ Application Example 

Vee Vee 
~1 
f-

;:l 
<( <( 

g E 
c: ~ 
~ 

(1) :~HIJ (2)iUIJ 

Fig.9 

R~lW 

Vee-'VV'>.,,-+T 12V-16V~91Q ' IOV-14V=680 
8V-12V~51Q 

Fig.10 

BA6124 

Fig.8 

BA6124 

c, :& lfC20)Pi}'.iE~ f ~ ji_ .Q z.. t (;:: J: I J ' lit'.i§:Pilrai (7' 9 ") 

'7911>., v 1)-:A.'91b.)~~;'i_.QZ..tfJ'l'~:t9o 

c 2 ,;1:, tJ '') 7 1J ;.., ?"Jfl 0) ::i ;.., 7;.., if z.· 9 o vR i:: J: 1 J A. 1J 

v-"''J[,~~!lL,:t9o ff~O)-'.iEO)~f±~).,1Jl.,, OdB,~ 

fJ',~fJ9.Q J:? (;::VR~~!lL,:t9 o 

LED~mt ~ ::Jnd: ( 9 .Q f.: &!) (;:: ,;!:, Fig.9 (1) (;::~9 t S IJ, 

LED t .~HIJ(::ti:.UtL~ J..n.Q1f'Ji. t, Fig.9 (2) (;::~9 ts IJ' 

LEDt~~~EMfJ..h.Qn$0)2~0)n$W~~*9o ~ 

S, Fig.9 (2) O)n)i.O)tJ};f!;, ~;Jjjj~f±~fjj(;:: J: IJ ~mt{iU' 

~{tL,:l:9o 

51 : ~;,!jj~EE tf9V ~ii!~ -C i'l'ffl 2' n ~ J:? ti: C: ~, LEDO)~iJitj# 

*ft71' /':~?IH:t!Hit~ .A.ti.MY, !iiiAA 71' / ~'f-HtT Pd Max. 

~ii!~ f,i:1, 'J:? ':)1~ I., -C < t~· <!' 1,' (Fig.1 O~!!lllo 
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BA6137 

BA6137 5 .~LED Jf.I VU El!iJ{- v~Jll)< -9 1"71' /{ 
5-Point LED VU Scale Bar Level Meter Driver 

BA613Ht, 7~::t;IJiz':J t-v:::i-:$i'IJ:cO)LEDv«JL

;( - 51 JlH:M.I~ [., t.:,; ./ IJ :,. ':J 71Cl'9 0 

5 '(JjO) LEDi: J: {> .At.J v«JL-O)J\-~~ :ffl' 8, ~~ v 

«'JL-l.t-10-+6dBO) 5 ,~~~ c IJ:-:i Z l' ;I: 9 o 

1*1$1B1~~1: 1.t, flmt7' :..- :tt•Mli.lt t... n' {> t.:d.l, jlint.At.J 

t~ffl.At.J9{>~cffl'i!{>~~. ~t.Jt, ~~~~-~ 

(;:: J: -:i Z LED~mt:ffR1t [., IJ: l' J: ? :lE~mt1tO)~cjj: :ff!* 

~ti. Tl'{> t.:dJ, LED i~fl 1"71.7'9{> ~ c tf<! 8 ;\: 

9o 

The BA6137 is a monolithic IC developed as an LED 
level meter driver of radio cassette tape recorders and 

other audio products. 

·~:lit 

1J!lmt7':..-:111*11tt...-n,.Qt.:d.l, xmt, ~mEl''fnO) 

.A t.J 7! t ~1'F9 {> o 

2) LED"'O)~)M f :lE~5*1t t... z l' {> f.: dJ, ~~~~t.fR 

~ t...-r t LED~mtO)R1UflJ:l 'o 
3) LED~)M i ~§LED(;::~ 9 .Q J:? ~ IJ: < [., Z l' .Q (f) c· 

)lljf!t~t.J :ff~IJ: l ' 0 

4) ¥~~i!Hl*liG t...Zl'{>O)c·, ~~~~:ffR~ t...-r t 

~ t.J~~t~ii!UfR1t t... IJ: l 'o 
5) IM'F~i!!~~wl1I!t.f3.5-16V c $.l' t.: dJ, ffl!£tf$.l 'a 
6) SIP 9pin1~ ·:; 'T- :.i'l', [., t.» t 9Hi tt f!B,,'t:. t :!-' 1J: l' t.: 

dJ, £tl£;<A::-;< f CS IJ:l 'o 

•m~ 
VU;( - 51 

:,. 7"r ;i.- x - 51 

f 0)1tlJO)~~~ii' 

• ~ff~-t~~/Dimensions (Unit : mm) 

~I 
00 

m 
Nl--t;:;::;::::;:;:;~~~:;:::;:::;:::;::;;:::;:::::;=:;:=;:I 

l a:D IIIl aI1 CID a::D CID CIII LID -u:D] 

e Features 

j~ 
0.3 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) LED drive current is regulated to eliminate variations 
in LED current with respect to supply voltage varia
tions. 

3) LED drive current has been optimized for red LEDs to 
conserve power. 

4) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

5) Wide supply voltage range (3.5 - 16V) enables a wide 
range of applications. 

6) Housed in a 9-pin SIP package and requires few ex

ternal components, trus saving PC board space. 

• Applications 

VU meters 
Signal meters 
Other display devices 

472 00059-24-A2G536 



BA6137 

• l@M:ll:*::lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'llti.!ii'iltEE Vee 18 v 

ff:gtfj;I<: Pd 500* mW 

1JJi'Fillitm11 Topr -25-60 'C 

i¥1'fi.!l.JtlBIHJ Tstg -55-125 ·c 
}ii;$illlt Tj 150 ·c 

• 11~rr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =6.0V, f=1kHz) 

Parameter Symbol Min. 

lbi'F'll!:i!l!'iltEE lBIHJ Vee 3.5 

ftf~-l'Hi\''ll!:mt la -

::J /Ht,.-~ (.,A:"Jv-1 Ve1 -11.5 

::J /Hv- ~ vA:"Jv-2 Vc2 -6 

::J /H(.,- ~ (.,A::Jv-3 Ve3 -

:::i ;,1ri...-- ~ vA:"Jv-4 Ve4 +2.5 

:::i ;,1ri...-- ~ vA:"Jv-5 Ves +5 

!l1\\Jt V1N 74 

LED~'iltmt I LED 5 

AfJi\1J7A'iltmt IINO -

• )lllJ:lElHl~~/Test Circuit 

Typ. Max. Unit 

6 16 v 

5 8 mA 

-10 -8.5 dB 

-5 -4 dB 

0 - dB 

+3 +35 dB 

+6 +1 dB 

85 96 mVrms 

7 9.5 mA 

0.3 1.0 µA 

BA6137 

Fig.1 

RDNm 

Conditions 

-

V1N=OV 

-

-

~!.!#.\ 

Ve3 

-

-

O)::f;, v-""lv 

-
. 

-

lo 

'----"'------..-• Vee 

BA6137 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig 1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• Jit.ffi~J/Application Example 

BA6137 

Vee Vee 

tl:l :tJ t:•;, t!:l:IJ t:';, 

(1).~HIJ (2)iiUIJ 

Fig.3 

c1 :& lfC20)ai\'Jt;x ~ ~ x ~ z: c ~= J:: • J, Jit1§:aifr.,i (7 ~ ") 

7?1b., v 1J-;;\"?1b.)~~x~Z::.UJ'·c~*To 

~~. ~~7~~~fflO)~~~~~TTaVR~J::~An 

v"'"Jt.-~~fll.,*To ff;i;O)-JtO)~/±~An G, OdB#.1, 

tf,~'!TT ~ J::? (:VR~~fl l., *To 
LED~)Jlt~::Jn'd: < T~ t.:61J,:(;I:, Fig.3 (1) (::/FT cs IJ, 

LED c ~HIH:t!.tti'i.~ A:ti.~1J$c, Fig.3 (2) ':;FT cs IJ, 

Fig.2 

BA6137 

A=IW 

,:~:.::: + + + ' ' 
7V-16V=2200 ~ '~ ~ ~++i 

Fig.4 

LEDciUIH:t!.\;:l'i'i.~ A:ti.~1J$0) 2-::>0)1J$tfili> I) *Ta f.f. 

S, Fig.3 (2) 0)1J$0)~.g., ~)~~l±~iJJ(: J:: I) ~)llt1ifitf~ 

1tL-*To 

~:~~~~dWf~lZ~ffl~h~~?Ct8, ~D~~-
~71' /':ii!HIH:l~l'M'. J...h~ 11', JiX~ 71 / H;Ht ZPd Max. f 
~lC1,,~? ':):£~[, Z < t.:~1,,(Fig.~!ffib 
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BA6144 

BA6144 5 .~LED m vu [3gt/{- v~Jv;( -11 F71' /{ 
5-Point LED VU Scale Bar Level Meter Driver 

BA6144 (;!:, 7:; ;t ::IJ i! ·:; t- v ::J - 51· t:d:'.' (!)LED v-"' Jv 

;1. -9 ,EfH:lffl~ Gf.:'E / 1) ~ ·:;? ICl''t o 

5f~(T)LEDt:J:QA1J vA:'Jv(T)J\- ~~ tf l' ~-' ~~ v 

A:'Jv (;l:-13-+17dB(T) 5 1~~~ t t:i: -:i -Cc';!: 'to 

i*IJSB@llfflt:t;t:, ~Jnt7'//Hf41£Gl'L'Qf.:<IO, 'Sl.'irJ.J..1J 
i~MA1J9Q~t~l'~Q~~. t±l1Jt, ~~~EER~ 

t: J: -:i -C LED~lt tfRft G t:i: l' J:? '.lE~'irJ.1t(T) ~cjj: If~ 

~:h-Cc'Qf.:<IO, LEDf~ttt"71:7'9Q~tlil'~;!: 

't 0 

The BA6144 is a monolithic IC developed as an LED 
level meter driver of radio cassette tape recorders and 

other audio products . 

• !f\j:& 

1) ~'irJ.7'//fi*!jlG-Cc'Qf.:<IO, 'Si.mt, ~mtc'-f:h(T) 

.A.1J-z' t~f"r:'t Q 0 

2) ~~vA:'Jvti-13-+17dBtJ1:;:c'f.:<IO, ?17-~ ·:;? 

v / ;:i'(l)J1:;:c '1~-%-z' t~~'t Q ~ t lf"c· ~ Qo 

3l LED/\.(T)~'irJ.i '.lE~lt1t G -r c 1 Qt.: <It>, ~;1u~:1±1iR 

~ G-C tLED~'irJ.(l)~1tlif.i:c 1 a 

4) ~il~ilU': i*!jl Gl'L' Q(T)l', ~;]J~J±li~ih G -Ct 

t±\1J~~~;l;~;li~1t G t:i:c 'a 
5) ~f'F~)l!J!~fE~lliJ;l/5.5-16VtJ1:;:c 1 f.:/I), ffl)£:1.fJ1:;:l'o 

6) SIP 9pinJ\»:; Jr- ;:/-z', G :l.J' t 9H1tHB.11t1'' t:i: l 1 f.: 

/I), ~*&7./\i:-7-ft<'.Jf.i:L'o 

•m~ 
VU;!. -9 

~"f-J-Jv;l.-9 

t (T)fill(T)~~~ll' 

• 9rn~-;t);!l;/!l/Dimensions (Unit : mm) 

22 .0 +-~- 2 

CLO 

j~ 
0.3 

'~1·~· !;:===:;=;=;:::;:::;::::;::,:;::I =;:::;l 

~ ...: 'I 
"' ,1 

,....., 2.54±0.2 ... ft o. 55 
~ 0.85 

' 20.32±0.3 1.25 

j CID cm CDJ cm CID cm a:n cm cm I 

•Features 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input 

2) The wide display range covers -13dB to +17dB, 
enabling the display of even signals with wide dyna
mic range. 

3) The drive current for the LEDs is regulated, eliminat
ing LED current variations with supply voltage varia
tions. 

4) The reference voltage is built in to eliminate output 
display variations with variations of supply voltage. 

5) Wide supply voltage range (3.5 ~ 16V) enables a wide 
range of applications. 

6) Housed in a 9-pin SIP package and requires few ex
ternal components, thus saving PC board space. 

• Applications 

VU meters 
Signal meters 
Other display devices 
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• -:i[] "/ 7"i1' 7'?7.£./Block Diagram 

• ll@!M:ll::7;:::iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

il!:~il!:I± Vee 18 v 
-

ff'.g:a!I~ Pd 500* mW 

lbi'FiliUliBll!l Topr -25-70 oc 

iJiH'.t i.!\\JliBll!l Tstg -55-125 oc 

l~.g.$~Jl Tj 150 'C 

• 11~1't:l*'t!t/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =12V, f=1 kHz) 

Parameter Symbol Min. 

lbi'Fil!:~71!:1±iBll!l Vee 5.5 

l!tHi.JS-a~71!:iM lo -

::J //t[.,- t- [.,l\'J!r-1 Ve1 -16 

::i ;.,1ti.,- t- t,..«Jv-2 Ve2 -9 

::i /ttt,..- t- t,..«Jv-3 Ve3 -

::i /Ht,..- t- t,..«Jv-4 Ve4 7 

::i ;.,1ti.,- t- t,..l\'Jv-5 Ves 13 

!ii!\Jl V1N 21 

LED'.iE:ilimt I LED 11 

}..:hi~-( 7" .A iliiM IINO -

• iJllj~@lli~/Test Circuit 

476 

Typ. Max. Unit 

12 16 v 

7 12 mA 

-13 -9 dB 

-7 -4 dB 

0 - dB 

+10 +12 dB 

+17 +19 dB 

47 62 mVrms 

15 18.5 mA 

0.3 1.0 µA 

BA6144 

Fig.1 

RD Nm 

Conditions 

-
-

-

-

~5!£ 

Ve3 

-

-

C7) ;t;., i., «Jv 

-

-

lo 
------....--Vee 

BA6144 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



e Li')Jfl~J/ Application Example 

--+--Vee -~--Vee 

~ ,__ 
<{ 
E 
0 

(1) >iE 'jlj (2) ii!l: :71J 

BA6144 

Fig.2 

R-lW 

12V~16V=1000 

10V~14V=750 

8V-12V~S6Q 

BA6144 

Fig.3 Fig.4 

c,.&U'R,(.7)ai\':it~H£~.Q;:: tt::J: 1J, J;t~aM .. i (7'9 "1 

? '.;11 A, I/ I) - ;( '.;11 A) f '.{[ ~ oQ ;::_ C :ii C' ~ ;J: 9 0 

C2ti, tJ ·:;/ 1) /?ffl(.7):J/7/-tfl'9o VRt;::J: IJJ..1J 

l/A:.'JL-f~~ !., ;!: 9 o ff;ii!;(.7)-;t(.T)~J.± f A.1J !.,, OdBg 

tf,~'IT9 .Q J:? t::VR f~~ !., ;!: 9 o 

LED~)Jit f '.Ji' 1J < 9 .Qt~ <lb t:: ti, Fig.3 (1) t::~9 cs IJ, 

LEDUHIJt;::t!.\Jitf Jdi.Q1J$c, Fig.3 (2) t;::~9 cs IJ, 

LEDC:iUIJt;::tfr:f'itf J..:tL.QJ)j!(.7) 2-:J(.7)JJ$:1f~ IJ ;!:9 o 1J 

S, Fig.3 (2) (.7)1J$(.7):ij]i;, ~)m!~J.±;{[j}jt;:: J: I) ~)Jitiifi:lf;{[ 

1lL,;J:9o 

;1: 1ii'*1il±:lf9V~~;t Zf\effl~ :h.9J:? f.J C. ~. LE0())1i:mti# 

*fi71 / ':iilHIH:ttUit~ A:h.Ml', °/N.fd\71 / ~i•HtZPd Max. 
~~;t f,J' 'J:? ':)1~ l., Z < t!'. ~'' (Fig.~~)a 
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BA6154 

BA6154 5 ,i;!;i: LED Jf.I VU 13~1\- v~Jll)< -9 1''7 -1 J\ 

5-Point LED VU Scale Bar Level Meter Driver 

BA6154t;t, 7:/::1"1.7 i! ") I- v ::J - /j "IJ. cO)LED v'''°1v 

j. - $1 fflt;:mJ~ l.J.:'E / 1):,, ·;; 7 ICT9 o 

5 '(iO)LEDLt {>)..1J vA:'JvO)J~-~~ffT 8, ~~ v 

A:'Jvt;l:-10-+6d80) 5R~~t "IJ.-:i'lt,';!:9o 

i*lflBIEllltrt:t;t, !lmtJ7//H~.DXt.,n,{>t.:&1.>, xmtJ...1J 

t~•J...1J9{>~tYT8{>~~. :±l1Jt, ~-~ffR~ 

';: J; ".) l LED~mUfR1t [., "IJ. \, \ J;? :lE~mt{tO)l!cll: ;lffji 

~;fl T t,' {> t.: &I>, LED f ~tt 1<71 ·:;f9 {> ~ t ;If?: 8 ;!: 

9o 

The BA6154 is a monolithic IC developed as an LED 
level meter drive of radio cassette tape recorders and 
other audio products. 

• ~:& 
1i!lmtJ7/7°fr*Ji!t.,z1,,{>t.:&1.>, xmt, ~mtt,'-fnO) 

J...1JTt~i'i:9{>o 

2) !lmtJ7/:1if1 / :lf26dB t ~t,' t.: &I>, {frt, 'J... 1J v ~Jv 

z.·~f'F9 {> 0 

3) LED-"O)~mt f :lE~mt1t t., T 1,' {> t.: &I>, ~·~ff1fR 

~ t., T t LED~mtO)R{ttf"IJ. t, 'o 

4) ¥~~iliH'." r*Ji! t., T 1,' {> 0) T, ~imi~ff 1fR~ t., T t 

:±l 1J~~~7;;1lViR1t t., "IJ.1, 'o 

5) ~f'F~ii:~fflffim fJ5"3.5-16V t J1;: t,' t.: &I>, ffl)i fJ5'J1;: t, ' 0 

6) SIP 9pinl~·;; Jr- :JC', t., fJ>t9H-;J-ttflBclht:'.P'"IJ.t,'f.: 

&I>, ¥~::.V'{-.A ft iJ "IJ.t, 'o 

•m~ 
VUj. -$1 

:,, ?"r Jv j. - $1 

f O){l!JO)~~~li 

• *1F~'1"5:!~/Dimensions (Unit : mm) 

•Features 

2.0 R 1.0 

2.54±0.2 0.65 
0.85 

-···--·-++-~ 
20.32±0.3 1.25 

l([]J [Ill CID CID llll CilJ IID IID [IJ]I 

2.a~g- 1 

01.0 

JL 
0.3 

1) Rectifying amplifiers are used to allow operation by 
AC or DC input. 

2) High rectifying amplifier gain (26 dB) enables opera
tion with low-level inputs. 

3) The drive current for the LEDs is regulated, eliminat
ing LED current variations with supply voltage varia
tions. 

4) The reference voltage is built in to eliminate output 

display variations with variations of supply voltage. 
5) Wide supply voltage range (3.5 - 16V) enables a wide 

range of applications. 
6) Housed in a 9-pin SIP package and requires few ex

ternal components, thus saving PC board space. 

• Applications 

VU meters 
Signal meters 
Other display devices 
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• :iD "/ 71117Nf7 J,./Block Diagram 

0, o. O, O, 

• l@l\til::*::if:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

11.ii'FilUUltlHUll Vee 18 

~'.gjfl:$fe pd 500* 

11.ii'FiAill:nl!I Topr -25-60 

JW-fi:iAill:nl!I Tstg -55-125 

1t.g-$)all: Tj 150 

GNO O, 

Unit 

v 
mW 

·c 
·c 
·c 

A nip 
Outµul 

IN Vee 

• 11~rr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =6.0V, V1=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11Ji'F'ilibi\111:E£nl!I Vee 3.5 6 16 v -

!!1\1~.JS-ail'ilmt la - 5 8 mA V1N=OV 

:::i:..-1tt..-- ~t..--"'Jt--1 Ve1 -13 -10 -7 dB -

:::i :,,1tt..-- ~ t..--"Jt--2 Vc2 -6.5 -5 -3.5 dB -

:::J/Ht..-- ~l..-A:'Jv-3 Ve3 - 0 - dB Mllfl.\\\ 

:::i:..-1tt..-- ~t..-A:'Jv-4 Ve4 +2.5 +3 +3.5 dB -

:::i:..-1tt..-- ~t..-A:'Jt--5 Ves +5 +6 +7 dB -

~Ii: V1N 36 45 54 mVrms Ve3 O);J-/t..-"'Jt-

LED'.AE'ilmt I LED 11 15 18.5 mA -

}..jJ!~-1' 7" :7.'ilmt i INO - 0.3 1.0 µA -

• ill~:iE:IElitt~/Test Circuit 

BA6154 

lo - Vee 
2.2µF 

~" IN 
R 

fl 

~t 
Fig.1 

RD Nm 

BA6154 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

7" 
'7 
-!! 
'if 
IJ 
I 

I 
v 
"' Jv 
;I. 

I 
:)! 
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• );bfflf§IJ/ Application Example 

~ 
f-
<( 

8 

g 
"' "' 

t±j:!J t::•;,, 

(1 )j[Jil! 

Fig.3 

BA6154 

(2)iiHIJ 

C1 ,:& tfC20)Pi!j;E~ ~ ~ ~ {> Z:. (:: (: J: I), Jit~Pifr.,i (7' )I "J 

.7 '.)11 A, V I) - ::Z.' )I 1 A) ~ ~ ~ Q ;:_ b'J' (' ~ ;j; 9 o 

C2(i, t.J ") -J' 1);,, ·~i'J:F.10) ::::i;,, T /-1,t (' 9 0 VR(: j: IJ A tJ 

v/'\JvH'~flL,;1:9o ff:~O)-JE:O)~J±~A.tJ !.,, OdB,~ 

t.f,~:tT"9 {> J: ? (;:: VR ~~fl (., ;!: 9 o 

LED~~~ 1-' f.c < 9 {> t:::. l1J (: (;!:, Fig.3 (1) (:~9 (:: s IJ, 

LED(:: :~:BIH:fftm~ )..tl.{>1.liii:C:, Fig.3 (2)(:~9 (:: s IJ, 

Fig.2 

BA6154 

R lW 

'~~, 
12V-16V 91fl 
10V-14V 68fl 
BV-12V 51fl ++++ 
,,,'c:;~-~l ¥f 

Fig.4 

LED(:: iUIH:fftm~ )..tJ.{>1.7$0) 2 -::>0)1.7)ii:1J'il1> IJ ;!: 9 o f.c 

s, Fig.3(2)0)1.l)ii;O)tJ];.g., ~i!~J±~jbL:J:IJ~~fifi;IJf~ 

ftL,;J;9o 

5i: ~)J)ll~/Itf9V ~ ~ ;t Z {fffl ~:ti. .Q J: ? i'J (:: ~, LED(l)~)litjfj; 

*i71 /';::jl[ljljt::JtUJL~ .A:tl.MJ', IN.~ 7 1 / Htlt l°Pd Max. 

~~;t;'J~ 1J:? t:5i;% l., Z < t.:'~~ 1 (Fig.4*!ffi), 
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BA684A 

BA684A 8 I~ LED ffl 1) = J7 El~/\- (//\(}II)( -9 1"71 J\ 
8- Point LED Linear Scale Bar Level Meter Driver 

BA684Mt:, LED v-"'Jlo< - )l ffl i:::lffl~ [., fc 'E ./ 1) '...t 'Y 'J 

ICT'9o 

A.1J ,i, 2A.1J T:t<lh !>*~c '1JO)J..1J v-"'JvHl5t t..,, 

LED8f~T'J\-~;;f; G:t9 o ~!f;v-"'Jv,i, 25~200mV,ms 

(Typ.) ~ 8 ,~U~~ Gtc IJ.::. 7'~;;f;t f.1:-:> "lc'::l:9 o 

The BA684A is a monolithic IC developed as an LED 

level meter driver. 

• !Iii:& 
1l2~0)=¥-)J1lflmt7':.,,7"~ l*lfl 1.., n' .Q o 

2)t±l1J,i:lt~mtft~n-rsiJ, LED~)i'1v'J" F71' 

·fc' ~ .Q o 

3) LED~mt ';t: 1 OmA (Typ.) :lt~mt t 20mA (Typ.) :lE~mtO) 

w~~tfT:~.Qo 

4) LED2f~T-::J0)~7j1Jtnll:~J\';i::: J:: IJ, ~1J)~jf ~ =¥-i~ [., 

"lc'.Qo 

5) f~ffl~l±fBln!:tf6.5~14V C:: /1'c ' 0 

6) 2)._1JO)? !>* ~ \, \jJO) vA;')v ~~~9 .Qo 

•m~ 

7 >::it :lrlz 'Y 1-

:f.7 - .A 7 v ::'.t 

• 9~ff~'1"~!~/Dimensions (Unit : mm) 

•Features 

1) Two built-in halfwave rectifying amplifiers. 
2) Constant-current output and direct LED drive. 
3) Constant-current LED drive current is selectable as 

either 1 OmA (typical) or 20mA (typical). 

4) Two LEDs connected in parallel saves power. 
5) Wide supply voltage range (6.5 - 14V). 
6) Larger one of two inputs is displayed. 

• Applications 

Radio cassette tape recorders 
Car stereos 
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BA684A 

• :ia ·;;? J:f 1' 7'? 7 A/Block Diagram 

Allll.OUT 

• leMC*~*&/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits Unit 

-~-~ Vee 15 v 

ff!ft!fii$f<: pd 600* mW 

ti1'F~Jlfiflll Topr -10-60 ·c 

1*:(.f~Jlfiflll Tstg -55-150 "C 

tltilll!~Jl Tj 150 "C 

• t1•&9~tt/Electrical Characteristics (Ta=25t, Vee =12V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lb1'F•~t/Ififlll Vee 6.5 12 14 v - Fig.1 

1lllfa.ftlll¥•lllt la - 9 14 mA - Fig.1 

LE~)llt1 I L·GR - 20 25 mA 3pin=OPEN Fig.1 

LEDflt)llt2 I L·RO - 10 15 mA 3pin=GND Fig.1 

:::i :.-m . ..-- i-•~ 1 Ve1 -17 -12 -8.5 mVrms 3pin=OPEN, GND Fig.1 

.. 2 Ve2 -8 -6.0 -4.5 mVrms 3pin=OPEN, GND Fig.1 

.. 3 Vea -4 -2.5 -1.5 mVrms 3pin=OPEN, GND Fig.1 

.. 4 Ve4 - 0 - mVrms 3pin=OPEN, GND Fig.1 

.. 5 Ves 1.2 1.9 2.7 mVrms 3pin=OPEN, GN;::J Fig.1 

.. 6 Vee 2.9 3.5 4.1 mVrms 3pin=OPEN, GND Fig.1 

.. 7 Ve7 4.2 4.9 5.4 mVrms 3pin=OPEN, GND Fig.1 

.. 8 Vea 5.4 6.0 6.6 mVrms 3pin=OPEN, GND Fig.1 

Ve1 Vc2 Vea Ve4 Ves Vee Ve1 Vea 

ACJ...tJ [mVrms) 25 50 75 100 125 150 175 200 

DCJ...tJ [mV) 32.5 65 97.5 130 162.5 195 227.5 260 
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e jg~l§ll&~/Test Circuit 
lOKO x 2 

lOµF >' 2 
Vee------+-----------+----+--------, 

16 15 14 13 12 11 10 9 

BA684A 
2 3 4 5 6 7 8 

Fig.1 

• JiC111'19lJ/ Application Example 

+Vee 

LED:lE:'iimH:t, 3pin OPEN~fmt'20mA, GNDI: l.d.:~ 

ml t' 1 OmAt:-l;t):jl ;t t.fRJ!lli t' 9 0 * t.:, LED Ii? td. 1: 2100 

f?iUIJt:tH'CVt< t;3.~~'o IN, IN 2 

(jft~fii) 

C1=1QµF, 

C2=10 µF, 

C3=2.2µF, 

R1=10kQ 

R3=10kQ 

R3=47kQ 

• ~ffltft!Si§'li(/)filt~ 

(1) J,.j]J\-( 7" .Af!tm: R1, R2 

C::O)tlttJi:fltJ>" A:h 1' / t:"-1(/ .AC f.i: I)* 9 a tfttJi:flf iii> 

*'J*~< 1.,i9tji[)JIEJ\1'7".A~)JiEtJ'"'*~<t.i:•J, .A.:h 

:;t 7 i! ·;i t- tJ'"'* ~ < t.i: -:i T ::::i /J~v- I- v-"''Jf...l:~tftJ'"'t±l 

* 9 0 jft~fll;t10kQ t'9 0 

(2) A :h 1J '/ 7' 1) / ? ::::J / T / -tt : c 1 ' C2 

~$.A.:hl§l~t:BMMA1~~99~~0)::::J/j1/-tft' 

9 a fft~flli 10 µFt'9 a 

(3) LEDvl"(Jf...lbf'F~iiHif:lE:~~:lE:il'Htttt, ::::J /7/-tt: 

R3,C3 

LED(..; A;'Jt-lj)f'f:nif(/)~~nif:lE:~ I j~:lE:9 9 t.: ~O)f!tm:& 

"(f::::i / 7/-ttt'9 al1t:l~1itH;tR3=47kQ, C3=2.2 µFt'9 o 

(4) ~)')tt-l;t):jl;tSW 

3pin I :;t- 7'/9 9 t 20mA(Typ.) Q)LED:lE:~)Jif tJ'"')Jif:tt, 

GNDl:99.:: tl:J: IJ :;t-7'/HifQ)-*"~0)10mA(Typ.) Q) 

LED:lE:ii)Jif f)Jif9.:: C: fit'~* 9 a * t.:, :lE:~)Jlffiftl-ff 

~1:~:lE: t.,t.:~'14\~li, 3pin-GNDr .. ii:tftttl .A.:tt9.:: e: 
1: J: IJ 20mA-10mA (Typ.) Q)fEIHJ t'~:lE:9 9.:: t tJ>"""(' ~ 

*To Fig.31:fQ)~f;fifff-[.,*9o 

RDHIR 

BA684A 

Fig.2 

26 

24 

22 

20 

18 

16 

0 
,12"'" 

14 

12 

10 

10 100 

Fig.3 

BA684A 

~ y 

lK IOK 
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• ~ffl..t0)5:U! 

(1) LED'.'E~mt 

3pinfOPENO)~k~1'20mA, GNDt:ii IA.:~1:~1'10mA 

O)LED~mttfmtn .Q J:? t: tj: -:i "l L' ;!: 9 0 8 f~O)LEDO) 

? "51iiJ1~ 1J• f 10mA 1'?~ I) f 20mA 1'ffifl9 .Q f~rfr t;J:~)M 

0)1j' ~ L 'LEDt:.~HIJt:tft:fli: f ~*1G l., L ( tC. ~ L 'o 

(2) L EDO)f~*1C 

LEDO)f~*1Gt;J:Fig.20)J:? t:fi"-:i "l ( tC. ~ L' 0 t~*'1GHa93l 

;{. ;1:9 (:J'i-~~(: tj: I) ;l:"i:th, 0 

BA684A 

(3) :J :..-1~1,.;- 1-~1± 

BA684At: SL' L t;J:, LED~mt0)1i!! 1.f'.'E'*'fil! (20mA.X. t;J: 

10mA)O)}f(10mA .X.t;J: 5mA) (:: tj: -:it.:(:: ~O),A;IJ~l±f 

:J//\v- 1-~l±C: l.,L"L';!:9o fJs, LED~mt1J~·112 

ctJ.Q~~. ~nf~~.Qc~e:~n9.Qc~0)2~~ 

•J ;i: 9tf, :J //\v- 1-~m.t,¢.i:.nf~~ .Q e: ~0)1®1'9 0 

(4) 9Hi ttflB,\'l,O)GND (:: ICO)GND (1, 2pin) t.t '7/;F1 / 1-

7' - -:J. [., L ( tC. ~ L 'o 
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BA682A 

BA682A 12 .~LED m vu El!Ji 1'":1 1--/1{-v~Jv;< -9 1-=·711{ 
12-Point LED VU Scale Dot/Bar Level Meter Driver 

BA682Ati' LED v''<Jv .)( - 9 ffl t:m.i~ Ld-:: ~.I 1) '/ ':J 'J 

1Cl"9o 

-~ v -"\'Jv ti 13~327mVrms (Typ.) 0) lB!m i 12,i!il. t:-51-~~ 

t.,, 130mVrms (Typ.) fOdBc l.,"(-20~+8d80)VU·~ 

tfJ-:iT~'i9o 

tl:l:1ni, :lE:~mtiJl~#JfRfJ-:i rs1J, 9HttHEH1i.HLt 

.Q;: t t: J: -:i T:lf:~mt{iti::lfi:ill!l'.l" ~ .Q tdh, LEDO)·~ 

~$tt.,Z~, ~~~-~. ~~~-~i~~~WfJ-:i~ 

~O)~fflt.i:ce~~~~9.Q::.tffl"~i9o 

The BA682A is a monolithic IC developed as an LED 

level meter driver. 

·~:& 
1) 12,¢.i,VU·~ ;< -9 t t., Z{lf!ffll" ~, 1\--~, F ':J 1-

-~0) c '5 St: l>{lf!ffli:illmo 

2)tl:l:1Jti:lE:~mt1Utt-rs•J, LEDf1i'-(v'J I- F71' 

7'1',~ .Qo 

3) 1ll!ffl9 .Q LEOO):fi~ t: d: IJ, LED~mt i 9HlB~~:lE: l" ~ 

.Q 0 

4) =¥5~~mt7' / / i l*lll t., -r ~ \ .Q 0 

5) LEDO),i!il.iJ, )~m;.Jr .. i HHtttO)t~HJ'i. t :::i / 7'/-tf t: 

J: IJ i:iJl!t-z" ~ .Q o 

6) 1\--~t:s~'Tti, LEDi 4@T"?ii'.i91Jt:tUJ\:9.Q 

;:_Ct: J: IJ, )~-~:tJ f {Ifj~ l., n' .Q o 

•m~ 

7 :.i' :;t :hi:! ':J t- 0) v r-;·Jv ;< - 9 

:h-.A 7 v ;tO) v«'Jv;< - 9 

;t-1..A 7 v ;tO) vr<Jv ;< - 9 

e ~Jf~-.j-$1:111/Dimensions (Unit : mm) 

22.9±0.3 

b6 15 14 13 12 11 10 

=[ : : : : : 5i: )]! 
1~~-=r1, gr: ~tr~ WO~ u ,,wt 

~ -1 ~2.54±0.3 I · - · I I 
20.32±0.3 8.8±0.6 

•Features 

1) Usable as a 12-point VU indicator meter for bar- or 
dot-type display. 

2) Constant-current sink output is used, and direct LED 

drive is possible. 
3) LED current can be adjusted externally to suit the type 

of LED used. 
4) Built-in half-wave rectifying amplifier. 
5) LED lighting and extinguishing time constants are 

adjustable using external resistor and capacitor. 
6) A bar-type display is possible using 4 LEDs con

nected in series, thus saving power consumption. 

• Applications 

Radio cassette tape recorder level meters 
Car stereo level meters 
Home stereo level meters 
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BA682A 

BA682A 

• llSX~ll:*:~*&/Absolute Maximum Ratings (Ta=25.C) 

Parameter Symbol Limits Unit 

lli!l!atl± Vee 1S v 

ff~fll* Pd 600* mW 

lbf'F~lf.allII Topr -2S-7S ·c 
flU.J~Jf.allII Tstg -SS-12S ·c 

• 11~1'f.J~tt/Electrical Characteristics (Ta=2s·c, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lbf'Flti!l!11I1±.allII Vee 10 12 14 v VF( LED) =2Vpij Fig.1 

l!!H~-15-Pi¥Cilit lo - s 10 mA V1N=OV Fig.1 

LEDatillf~:U::.allII I LED - - 20 mA R, 1: -C~'.U:: (Fig. 3 ~!ffi) Fig.1 

Spin LEDlt)lftf~ ILED 12 1S 18 mA R, 1: 27kQ Fig.1 

~LED~)lft~Jl l:i. ILED -1.S 0 +1.S mA 
R1 =27kQ 

Fig.1 
Spin I LED f~l:M [, -C 

~It V1N 0.09 0.13 0.18 Vrms 
l:J/Hv- J-v.A;·Jv 8J Fig.1 
17) ;t;., 1,.-/\:Jf., 

:J/Hv- l-v-"Jv 1 Ve1 - -20 - dB 
17pin 

Fig.1 
lfl1:JVR 1 1: -C ;t 7t! ·y I- ADJ 

,, 2 Ve2 -16.S -1S -13.S dB 16pinlfl1:J Fig.1 

,, 3 Ve3 -11.S -10 -8.S dB 1Spinlfl1:J Fig.1 

,, 4 Ve4 -8.0 -7 -6.0 dB 14pinlfl 1:J Fig.1 

,, s Vcs -6.0 -S -4.0 dB 13pinlfl1:J Fig.1 

,, 6 Vcs -4.0 -3 -2.0 dB 12pinlfl1:J Fig.1 

,, 7 Vc7 -1.S -1 -0.S dB 11pinlfl1:J Fig.1 

,, 8 Vea - 0 - dB 
10pin 

Fig.1 
lfl1:J Vea v/\:Jv~OdBC: 9 ~ 

···---,, 9 VC9 +o.S +1 +1.S dB 8pinlfl1:J Fig.1 
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Parameter Synbol 

:::i :..-1~v- t- v-"·Jv 10 Vern 

:::i /Hv- t- v-"'Jv 11 Vc11 

::i:..-1tv-t-v-"'!v12 Vc12 

• iJ11J~@i3~/Test Circuit 

::i:..-1~v- t-v-"·Jv 1 2 Vo 

dB31<JF (dB) -20 -15 

AC}.._ 1J v -"'Jv 
13 23 

(mVrmsl 

DCA.1J v-"·Jv 
17 30 (mV) 

• JiC;Jflf§IJ/Application Example 

BA682A 

C, 

Voo 
(12V) 

INPUT 

Min. Typ. 

+2.0 +3 

+40 +5 

+6.5 +8 

Vco 

lo 

3 4 

-10 -7 

41 58 

54 76 

Max. Unit 

-t-4.0 dB 7pintfj 1J 

f-6.0 dB 6pintfj 1J 

+9.5 dB 5pintfj1J 

17 15 15 14 13 12 10 

BA682A 

Fig.1 

5 

-5 

73 

96 

6 

-3 

92 

120 

C, 

Vee 
(12V) 

RL~200il x 12 

7 

-1 

116 

151 

01HUfi) 

8 

0 

130 

170 

BA682A 

Conditions Test Circuit 

Fig.1 

Fig.1 

Fig.1 

9 10 11 12 

+1 +3 :;f-5 +a 

146 184 231 327 

191 240 302 427 

BA682A 

INPUT 

ii : LED~inltl11JYi/ii-T5-8pin)iHf10-17pin<T.>~{lHJ:, -:J ti. t: 
2Vtt.U:: ~ .Q J: 7 t: l,, Z < t~"~ \.'a 

~~T<T.>~~T~~ffl~h*9t, t111J~inlif*~<~~9.g;:: 

ttliliJ f} *90 /\-31<;;'F<T.>i;-&;-T, VF<T.>~i..,LED~ ~lieffl~ h.Q 

t ~,:,J:, 1;¥t:~).i~< tC:~l..'o 

R1=27kQ (LED~) 3(,;t39-47kQ (LED;ff,) 

Fig.2 

naNm 

R2=10kQ C1=2.2 µ F 

R3=10kQ C2=10µ F 

R4=240kQ C3=10 µ F 

VR1=500Q 

(;::<T.>fifi(j ~--, t-3\<:iF ';\-3\<;;'Ft tl'iil [.;) 
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• *#ttgj!ii.O)ilt~ 

(1) LED~mU~:lE:.l'IU!Ui'i: : R 1 

LEDii)llffi f ~:lE:T .Q to:. fl) o:>tft#L t', :ti#Lfit: cl:: IJ Fig.3 

t:ff-9 cl::? lj:-ii)liffitff~ 6 tL * 9 o tlt~1ifili~eLEDC' 

27k0, if-eLEDC'39k01"9o 

LED~)llf1ififili>*IJ*-~<~:lE:[,*9t, ~HiUill~f~ 

~ .Q.: t tfili> •J *9o:>t'it~ vr < t.: ~ "'o 

(2) }.. tJ tJ ·:; 7' IJ / ? ::::J / 7 /-if : c 1 

9Hl6J.. tJ 181~ t BA682Af *6ft9 .Q to:. fl) 0) ::::i / 7 /-If t' 

9 o tlt~fil;t2.2 µFt-'9 0 

(3) ).."fJJ\1'J7:7.;ti#L: R2 

C:O):fi#Lfiff J..tJ 1' / 1:::0 - ~/ :7. C lj:- IJ :t9 o tft#L1if iii> 

:t•J*-~< L,:t9t, jA)llf1\1'J7:7.iil±ff*~<lj:-•J,}.. 

tJ::t 7 -tz ·:; t- tf*~ < lj:-? -r ::::i /Hv- t- v-"Jvl:J3Wt.f 

l±l*To tlt~1ifili10kQt'To 

~Lffiv-"~ih~-~-:lE:~*:lE::ti#Lffl::::J/7/-tt: 

R3, C2 

LEDv /'(Jvihfi:aijo:>-~Pij:lE:~ f *:lE:9 .Q to:. fl) o:>:tft#L~ 

rf::::i /7/-ttt'To tlt~1iliR3=10kQ, C2=10µF t' 

To 

(5) }.. tJ ::t 7 iz ·:; I- ~!lffl:ti#L : R 4, VR1 

JlmfJ7/"j'O)J..tJ::t7iz'll-f~JlT.Q~f/)O):fi#(t'To 

• ~JILJ:.o:>)!a 

(1) LEDo:>tl~ 

LEDO)ft~li, Fig.20)cs•Jl:fi?T< tf.~\,\o C:O)i; 

ft, 1\-~ff-O)±;ftt, I'"·:; 1-~ff-O)±;ftct'li, LED 

O)tt~n~fJ"'Wij:- •J, 1., tJ• :e, 18pin0);!;\;f!E1.J~·,,_~ff-o:>±; 
fttJfQPEN, !"·:; t-~ff-o:>±;ftliGNDtWij:-?T1,':tT 

<T.>t')i;I; [, "[ < f!. ~ \, 'o 

~1M1i (~J'te) o:>Wlj:-.QLEDf1ieffl9.Qi;ft (j§rj:;U;f, 

""f10#.i,1Jf~t', ...t 2 #.i.1.J~·;;r-) Ii, LED~mtf*-~ "'n<T.> 
~mt1ifit:9~ll!Hft:ti'i:t'~:lE: [,, ~mtiio:>1?1j:-1,,1Jo:>LEDt: 

~BIJl::tft#Lf:tt*'1:t,T<t!.~1,'o *fo:., LEDf~*9.Q 

±;ftli, (//'(jl,.0)1j\~\,\1JfJ>6fi?l( f!.~\,\o 

(~ff-ft f) i! 0) to:. fl) 12#.i. El ~~ffl Pij f ii* ( ) iieffl [, 1j:- 1, 'LED 

li~·T~3- I- [,T<ff.~\,\o 

(2) LED~)llf<T.>~:lE: 

Lffi~)JlfO)~:lE:~. ~<T.>:ti#Lfi~J:ij~~~ff-9J:?lj:

~-fi (Typ.) 1.Jff~ 6 tL :t 9 o 

(3) ::::i :..-1tv- t-~1± 

BA682A 

tlt~filiR4=240kQ, VR1=500Q t'T o VR1<T.>1iliili> :t 

IJ*~ < [,*TC~Jl1Jfl2i5Jiftclj:"IJ, lj\~ < [,:t9c~Jl 

t' ~ 1j:- < lj:-.Qi;ftfJfili> IJ :t9 o 

(6) ~~ffl::::i /7/-tt : C3 

~~ 71' /<T.>~:lE:1tfflo:> ::::i / 7/-tt t'T o tlt~iifil;t 10 µF 

t'To .:o:>1ili1 µFJ.:l""Ft'IHJJ~f.Jf'.'),•lj:-< lj:-IJ :t9o 

16~ 

30 35 40 45 

R,(l)jfrtjtfifi (kO} 

BA682Al:s1,' T Ii, LEDitmto:>~~:lE:1ifi (Typ.fi) <T.>)1o:>ii 

)Jlf;IJfLEDl:)MtLto:. t ~ 0)).. tJ~J±1jfi f ::::J / Jtv - I-iii± 

tt,n':tTo 

[,f;:_fJf? -r' LED~)llf f 16mAt:~:lE: [, to:.±;ft, ::J /Hv 

- t-~l±li8mA)llftLto:. t ~o:>fit t,*9 o 

(4) Od B~!l~ rf}.. tJ ::t 7 iz ·:; I- ~li\l!l 

* -r. J..tJf~ii} v-"JH s ,~El o:>LED1.Jf#.i.:tJ9 .Q J:? 1: 

~Jlt,:t9o .:tif~Btt,:t9o~~~. J..tJmii}v-" 

Jv f-20dBl:""Flf to:.;!;\;l!Et' 1 ,~El O)LEDl.Jf #.i.:tJ9 .Q J:? 

~::t7iz'll-~JlfflV~t'~Jl[,:t9o 

Mrf, OdBO)~Jlc-20dBO)~Jlt tx:a:1:~[8JiftlJlf& 

[,~flT .QC: C l:J: IJ, i[~lj:- (//'\"Jv~:lE: ffi? T < t!. ~ 

"'o lj:-s, LED1.Jf#.i.:tJ9.QJ..tJ~li:1ificli, ::::i:.-1tv-

1- ~Ii: t ~~ 1., n, * 9 o 

(5) 9HtttaB~O)GNDt BA682AO)GND (9pin) Ii '7 /if-1' 

/ t-J"-:7. L,T< t!.~"'o 
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Vee 

l .,,,,, :----------- -- ----------------, 
I I 

R : : 

zo 15 10 J 5 
r----------

" I I I 
'-I 
::JI 
> L __ -

p 

3 I 0 · I 
----------

BA682A 

· 3 · 5 • 8 dB ---------, 

Fig.4 
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BA681A 

BA681A 12 ,.a LED JijJ\''7- El ii f-:";; "I/{- v"XJlo< - 9 i-:· 71' /{ 
12-Point LED Power Scale Dot/Bar Level Meter Driver 

BA681Mi, LED/'\'7- /. - 51 fflt.:::m.l~ [., t.:-'E ./I)~·:; 'J 

ICC'9 0 ·~ v-"Jldi6-359mV,ms (Typ.) (J)~liI] i 12,¢,i, 

i.:::-$ti1J L,,3dB • 3dB • 4dBF.,,~0)~1JiJXU:: L,, 180mV,ms 

(Typ.) i OdB(: l., T, -30-+16dBO)~liI] C: IJ: -:in';!: 9 o 

t1:1:t:Hi, :<E:~mtslibJJ.lf~c t:i:-:i -rs IJ, 1H-ttHftti~5t 

{>;:: C:L.:::J:-:iT:IE:~mtii§:lii5J~C'~.Qt.:&I>, LED0)9~ 

~$C:lT~, ~-~-~. ~~~-~i~~&t>WIJ:-:i~ 
~O))!tffl IJ: c 13 EtiL.:::ili:fR9.Q.:::.C:·tie'~19 o 

The BA681 A is a monolithic IC developed for the LED 

power meter. 

-~~ 
1) 12,~/ '\ '7 - /. - $1 (:: [., T {iEffl 1' ~, I\ - 9~, t-:":; 1-

-~0) c.' '5 <? t.::: t fiEffli5J~Eo 
2)tl:l:t:Jti:<E:~mtit~:tl.TSIJ, LEDi:l1'v'J I- t-:"71' 

-fC'~{>o 

3) {ieffl9 .Q LED(J)l!mt.::: J: IJ, LED~mt i 1HlB~~'.l'E1' ~ 

{> 0 

4) -¥ilt!lmt7//i1*.i~ L, Tl' .Q o 

5) LEDO),~:tJ. i~mifF.ll i 1Hi"Lt (J):fftm (:: :J / T /-t}-t.::: 
J: IJ i5J~C' ~ {> o 

6) 1\-B~i.:::sl' T ti, LED 4 @t'-:>il!i~IH.:::~t.Jc9 .Q Z. 

C:t.:::J:IJ, iMt~:t:Jiifbl£L,n'.Qo 

7) L ED3 ,~ ;:' (:: t.::: 1 Od B :::Z. 7 ·:; / C: IJ: -:i Tl'{> t.: &I>/'\ '7 -

i- - 51 C: t,, T ~ift.::: JOO L, Tl' .Q o 

• mi.t 
7 ::ht :n -tz ·:; "(J) v A:'Jv i- - 51 

:n-:::z. -T v ;tO) v-"Jv f- -51 

;t;-J...:::z. 7 v:t(J) vA:'Jv i- - 51 

• ~ff~-t)~~/Dimensions (Unit : mm) 

22.9±0.3 

~6 15 14 13 12 11 10 

"1::::::~:J] 
123456789 

•Features 

1) Applicable to 12-point power meter, both for bar and 

dot displays. 
2) Constant current output and directly drive LED. 
3) LED current can be externally set according to the 

type of LED in use. 
4) Built-in half-wave rectifying amplifier. 
5) ON/OFF time of LED can be varied by external resis

tance and condenser. 
6) With the bar display, power consumption is reduced 

by connecting LEDs each in series. 
7) Each set of 3 LEDs denotes 10 dB step, particularly 

suitable as a power meter. 

e Applications 

Level meters of radio cassette 

Level meters of car stereo 
Level meters of home stereo 

490 00071-24-A2G536 



• :7'CJ "/? .lj 1' 7? 7 A/Block Diagram 

• l@M:il:*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Um its Unit 

'ill:i.!i!1l!:S: Vee 1S v 
t-f:@!ti!it: pd 600* mW 

lb1'F~Jt1Bllll Topr -2S-7S ·c 
1¥l'f~Jt1Bllll Tstg -ss-12s ·c 

• 11~09~tt/Electrical Characteristics (Ta=25°C, Vcc=12V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit 

lb1'F'ill:i!UiS:IBllll Vee 10 12 14 v 

l!\Hg.JS-Pi\''ill:ilit lo - s 10 mA 

LED'ill:ilit~)i:IBll!I ILED - - 20 mA 

Spin LED'ill:ilit1ii ILED 12 1S 18 mA 

~LED'ill:ilit~:ii /:,.I LED -1.S 0 +1.5 mA 

m!\Jt VIN 0.12 0.18 0.24 Vrms 

::i:...-1~1,.;- t-v-"'iv 1 Ve1 -31.S -30 -28.S dB 

" 2 Ve2 - -27 - dB 

" 3 Ve3 -2S.O -24 -23.0 dB 

" 4 Ve4 -21.S -20 -18.S dB 

" s Ves -18.S -17 -1S.S dB 

" 6 VC6 -1S.S -14 -12.S dB 

" 7 Ve1 -11.0 -10 -9.0 dB 

" 8 Vea -8.0 -7 -6.0 dB 

" 9 Veg -s.o -4 -3.0 dB 

" 10 Ve10 - 0 - dB 

" 11 Ve11 +2.0 +a +4.0 dB 

" 12 Ve12 +4.S +6 +7.S dB 

RDNm 

BA681A 

BA681A 

*Ta=2s·e tJ_t-c·f\!illl"f3l!!-frlJ:, 1·c 1:-:i 
~ 6.0mW (tj~t;3, 

Conditions Test Circuit 

VF (LED =2VP;\' ) Fig.1 

- Fig.1 

R1 ':T~)t(Fig.3 ~!ffi) Fig.1 

R1=27kQ Fig.1 

R1=27kQ 
Fig.1 

Spin I LED1ifi,;::X<f l., l 

r::i :...-1t1.,- t- vA:'JL-loJ 
Fig.1 

0) :t :...- v -"'iv 

17pint±J;IJ Fig.1 

16pint±J;IJ 
Fig.1 

VR1 ';::J:IJ::f7i:!·y t-ADJ 

1 Spint±l ;IJ Fig.1 

14pint±l;IJ Fig.1 

13pint±l;IJ Fig.1 

12pint±J;IJ Fig.1 

11 pint±l ;IJ Fig.1 

10pint±J;IJ Fig.1 

8pint±l;IJ Fig.1 

7pint±l ;IJ 
Fig.1 

Ve10 vA:'Jv~OdBt 9 ~ 

6pint±l;IJ Fig.1 

Spint±J;IJ Fig.1 

491 

7' 
'J 
i:! 
-tt 
IJ 
I 

I 



BA681A 

• )Jl1J~IQl~Cfil/Test Circuit 
Vee 

BA681A 

10 

Fig.1 

:::i /Hv- t- v"·;v Ve 1 2 3 4 5 

dB~~ (dB) -30 -27 -24 -20 -17 

ACJ...fJ v«Jv (mV rms) 5.7 8.0 11.4 18 25 

DCJ...tJ vA;'Jv (mV) 7.3 10.3 14.5 23 32 

• };t;ffl~J/ Application Example 

18 17 16 15 14 13 12 

BA681A 

c, 

INPUT 

Vee 
i12V) 

(1) /\-~:if,;O)f~*'1: 

ii: LED ~ilittilfJffi'T 5-8pin .&lf 10-17pinO)~f.iJj;t, -:J :tJ(;:: 

2VJ;)_t (:: t;f Q J:) t: \., -C < t~ <'!\,'a 

2vrxfO)~E£c· ::iiem"' n :i: 9 e:. tiltJ111:ilittf*~ < i~'.J-'9 Q 

;::(:t.f.V.,~J;!:9 0 1\-~~0)ij};.g-C', VF0)~1,,LED~;::'fl@ffl~ 

:11,QC: ~ t;t, 1'1(::;:):£;![< t~i'!i,'o 

• 9H-tttllf!8/iO)IDlljij 

(1) LED~mt~~:<EJ'IHlHit : R 1 

LED~mtfiH: ~~:<E 9 .Q f.:: ~ O)t,tHit z·, tftffifjt:: J: ~J Fig.3 

t:::if-;9 J: 7 ~~mtfi:l.f~~ 6 :ti;!.: 9 o ttt!!.fl:fii(;t~~LEDl:" 

27kQ, $;~LEDl:"39kOT9o 

LED~mtfi ~ S ;!.: ~J *~<~:<El.,;!.: 9 t, fl~t~~ f Jrn 
~ .Q Z: (:;If&, I) ;I: 90)-c")i~ [., l ( f:_· ~ ~ 'o 

Fig.2 

6 

-14 

36 

46 

7 8 9 10 11 12 

-10 -7 -4 0 +3 -t6 

57 80 114 180 254 359 

72 103 145 230 325 459 

18 17 16 15 14 13 12 11 10 

BA681A 

(}t~jj) 

R1 =27kQ (LED~) 3Z.t;t39-47kQ (LED;ff-) 

R2=10kQ, 

R3=10kQ, 

C1=2.2 µf 

C2=10 µf 

R4=240kQ, C3=10µf 

VR1=500Q 

(;::O)fj(j: r:·-y t-~~ • .J\-~~(:'f,IP]t;) 

(2) J..1rh --17' 1J :..- -~t':::i :..-7:..--tt : C1 

nMJ..nl!!IMtB~~AfM~9.Q~~O)::J/7/-ttl:' 

9 o ttt!!.fl:fjt;1:2.2 µ F T9 o 

(3) J..n1\-(7;;qftffi: R2 

Z:O)fftffifj:lf J..ti-( / C:"-$i'/ .AC~ I);!.: 9 o fftffifjf S 

;!.:IJ*~< l.,;!.:9t, ~mtJ\-(J7.A~/3:::1i*~<~~J. A 
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:tJ :t 7 t "J 1- 1.J''* ~ < :lj: -::i -r ::i:,... ''v - I- v-"''Jvi:~-511'1.J'. 

tl:I i 9 o tit~1i1H.t 10k O l' 9 o 

(4) LED v -"''Jvl1!1'i'!N~Pi\''.lE;J[5~'.lE:t£H1L 
::i /j-'/-tf: R3, C2 

LED v -"')v *M'FPi\' O)nli~Pi\''.lE;J[ i ;~'.lE 9 {> tc &I) O)f.ff;l1L& 

U"::i/7'/-tfl'9o tit~1i1WR3=10kO, C2=1QµFl' 

9o 

(5) .A1.J:t7t "J 1--~•fflt.frm: R4, VR1 

•)fit?/70)/\1.J:t7t~l-i~•9.Q~.Y.JO)fiml'9o 

tit~ij(j:R4=240kO, VR1=5000 c·9 0 VR10)ij(j:Ji, i 

I)*~< L,i 9 t~•;IJ'li!ifU:: tj: •)' 1J-<~ < [,, ;1;9 c.~• 

tfl' ~ :lj: < :lj: .Qij]r~;IJ''Jii •Ji 9 0 

(6) ~im!Fll ::i / 7' /-ff : C3 

~if-71 /O)~'.l£:1tffl0) :J /j-'/-tf C-9 0 

tit~1i (j: 10 µFl' 9 0 Z. 0)1i1H.t 1 µ F J..:1Tl'(j:j/1.J~1J' j,' :lj: < 

:lj:1Ji9 0 

• ~Jll...t.O)i:Ui'. 

(1) LEOO)jl*1i; 

LEDO)jl*1i;(.t, Fig.20)(::j'jl)(:fr-::iZ<t.:'c~1,' 0 1\-ff?: 

~O)ij};.g t, F ·; I- ff?:~O)ij};.g t T (.t, LEOO)jl*1i;1Jjti; 

1.J''W :lj: I), L, ;IJ> t 18pinO)~:fil~ 1.J'I \ -ff?:~O)ij];.g;1;'·opEN, 

F ·; I- ~~O)ij];.g (j:GND (::ft:lj: -::i -r 1,' i 90)l'51~ L, -r 

< t!. -ts: \,\0 

~lfil.1i (~JI';§.) 0)0:.f.J:.QLEDi{'leffl9.Qijj;g (11U .. if, 

T10,¢.i.:l:f~l', ..12,¢.i.:l:f;Jf,) (.t,LED~lfil.i*~1,,1JO)~ 

lfil.iiU'i-l'lBl.frl!Ll'~Jl:'.lE L,, ~)fitj@:O)j,';/j:1,'1JO)LEDi::Mz. 

ljlj (:f.ff;jj'[ i Jl*1i; L, l < f!_ -t': \, 'o i fc LED i llff<:ti; 9 {> ij];g 

i.t, v-"''Jv0)1J,-ts:1,,1J1J•Gfr-::i-r< tC.-ts:1,' (ff?:~'2itH:tO) 

tc .Y.l 12,¢.i, El ::f{lefflPi\' i ilff; < ) a 

{'leffl L, tj: 1, 'LEO(j:~,T :,_, =i - I- L, l < t!'.. -ts: 1, 'a 
(2) LED~)fitO)~Jl:'.lf: 

LED~)fitO)~Jl:'.lf:(.t, R10)J.frm1iCJ:: 0) Fig.3(:~9 J:? :lj: 

~)fit1i (Typ.) :l:ff~ G n i 9 o 

~ v v v v v v 
12 11 10 9 8 7 

' 
sow 100 so 2S 10 s 2.S 
'77 :A w w w w w w 

sow - 100 so 20 10 s 
'77:7. * w w w w w 

100W 200 100 so 20 10 s 
'7 7:7. w w w w w w 

200W 400 200 100 40 20 10 
'77:7. w w w w w w 

* 1'fiefflLEDt.;}jiJi 

v 
6 

1 
w 

2 
w 

2 
w 

4 
w 

- 14 ,,,____.,........,.+---+---+
~ 

~12t--+----t-~--+--+-----l~+--+
w 
_J 

~ 10 --+----+---+--+-'1----+--+--+-
~ 
~ B 
0 

".J 6 

BA681A 

I I 1-+±tJ 
25 30 35 40 45 

R, O)j!,U1i.1ili (kfl) 

Fig.3 

(3) ::i /1'v- !-~EE 

BA681Ai:s1,' l (j:, LED~)fitO)~Jl:'.lE1i (Typ.) O)Y20)~)fif, 

1.J'LED(:)fitnHi\'0)/\1.J~EE1i i :J /1'v- 1-~1.± t L, 

l\,'i9 0 

L,fctJf-::iC:, LED~)fiti16mM:~Jl:'.lE l,,fcij];.g, :J/J\v 

- l-~J.±(.t8mA)fitntcC:~O)jj(:: L,i9o 

(4) OdB~•.& V" .A 1.J :;t 7 t ·; H/.ll• 

it', .A1.J1~-l5-v-"''Jv i 10,¢.i,EI O)LEDfJ'',¢.i.:tJ9 .Q J:? (: 

~-L,i9o Z.ni.A:tJi~-l5-v-"''JvOdBC: L,i9o -:J~·i:, 

.A 1.Ji~-:5 v/\'JL.-i-27dB(: T if tc :l*il~l' 2 ;~El 0) LEDfJ' 

,¢.i.:tJ9 .Q J:? i: :;t 7 t "J I- ~-FIJVR1l'~·L,i9 0 

fl'}tf, OdBO)~),lj· (::-27dBO)~),lj· (:: i :\lli.: i: ;J[[j];ft >) )lR L, 

~/.ll-9.Q;: I:: (:J: •J ,.iHitj: v-"''Jv~ll:'.lEH'f-::iC: < tc.· -ts,1,'o 

:lj:s, LEDtJ'','i':i.:tJ9.Q.A:tJ~i.±1it'.t, ::i:,...1\v- "~ 

1.± i ~~ [,, l \,\;to 9 0 

(5) -?Hiitl'lB~O)GND (:: BA681 AO)GND (9pin) (j: '7/;F1 

/ I-?- .A [,, l < f!_ -t': \, 'o 

v v v v v 
s 4 3 2 1 

O.S 0.2S 0.1 o.os 0.03 
w w w w w 

1 O.S 0.2 0.1 -
w w w w * 
1 o.s 0.2 0.1 0.06 
w w w w w 

2 1 O.S - -
w w w * * 
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r----------
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"1 
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BA683A 

BA683A 12 .~LED m1\'?-l3!Ji F·:; 1--/1'\- v/'\Jv;C -9 i-:·71' '°' 
12-Point LED Power Scale Dot/Bar Level Meter Driver 

BA683A,;J:, LED/\'7- ;X - 51 l'IH=~~ LJ.:-'E .I 1) ~ ·:;? 

ICc·"t o 

~~[.,-"(Jf, (;J:, 9~380mVrms (Typ.) O)lR!nl {! 12,'i'ii,(:::~tlJ 

t.,, 3dB7.7 ·;i /-c~~ L,(c';l:Ta t±l:tHJ:'.li::~i*51iM:1-

Jt~ t ld:-::i Ts IJ, 9Hittt!!J.it Ht~ .Q Z: t (;:: J: -::i T'.li::~i* 

1ill: fl'[~ .Q = I:: IJfl" ~ * 9 0 

The BA683A is a monolithic IC developed as an LED 

power meter. 

·~:& 
1)12,'i'ii,J\'7-1--51tl.,T, 1\-~~. t-";it-~jf-;O)('.' 

'5 •:,(;:: t1~fflaj'ijgo 

2) t±l1:HJ:'.li::~i*1t~ :h Ts IJ, LED{! '.>i'1 v? t- F71 

·j'z: ~ .Q 0 

3) {~ffl97a>LEDO)~~(;::J: IJ, LED~Jm1ct9H!B~~'.li::<!~ 

.Q 0 

4) .:f=.i&'!lim7':,., 1'1<! i*J~ L, Tc' .Q a 

5) 1\-~~(:::Sc'((;J:, LED41~t'-::iii1!91J(:::fl*1C"t.QZ: t 

(;:: J: IJ ilHf~:tJ Hb.li [., ( c' {> 0 

•m~ 
7:; ::t ;IJ 1z ·:; t- 0) v ,-.;')f, ;X - 51 

n-7.7-v:fO)v-"'Jt.-1--51 

*-1'7.7" [.,:fO)[.,-"(Jl.-/- -51 

• ~Ht~-t-5!~/Dimensions (Unit : mm) 

22.9+0.3 

r:-2!-1-6-::~~ 

~:::::~]]~ 
123456789 

"' :;; P-i?.6±0.3 

N . .------r 0 ~ 
~ '__l_ +1 IT...: f,~,rn~~ 

;:; 1 ~2.54±0.3 I I 
20.32±0.3 8.8±0.6 I 

e Features 

1) 12-Point power meter display in bar or dot format is 

selectable. 
2) Constant-current sink output is used, and direct LED 

drive is possible. 
3) LED current can be adjusted externally to suit the type 

of LED used. 
4) Built-in half-wave rectifying amplifier. 
5) A bar-type display is possible using 4 LEDs con

nected in series, thus saving a power consumption. 

e Applications 

Radio cassette tape recorder level meters 

Car stereo level meters 
Home stereo level meters 

00073-24-A2G536 495 
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BA683A 

BA683A 

• l@Mfl:k~*2i/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

i!I)!l(CEE Vee 15 v 

ff:g'tfl~ pd 600* mW 

ihf'F~lllBIHI Topr -25-75 "C 
--· 

f¥ff~lllBIHI Tstg -55-125 "C 

• ~~rt:l~tt/Electrical Characteristics (Ta=25°C, Vee =12V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~f'FCi~'<l!:EElBIHI Vee 10 12 14 Vos VF( LED 1=2Va;¥ Fig.1 

l!!\1ii;-l}Hi¥"1!'.mt IQ - 5 10 mA v,N=OV Fig.1 
-----------+-------j----+-·---+-------+----+---------------+-------

LEDi!Iilit~ll:'.ltlBll!I I LED - - 20 mA R 1 (:: "Oll:'.lt (Fig. 3 *llll) Fig .1 
-----t-------t----t-----T----t--------j--------------+--------·-

5pin LED'itiJitfii ILED 6.0 8.0 10 mA I R 1 =27kQ Fig.1 
-----------+------j~--------+--·----+----+---__,-- . 

/;. ILED -l.O 0 +l 0 mA R 1 =27kQ,5pin 
. I LED jji(::X<J- vr Fig.1 

I LED 12 15 18 mA R 1 =27kQ Fig.1 

10-17pin LED'itmt~Jl /;.ILED -2.0 0 +20 mA R1=27kQ,17pin 
· 17pin ILEDf@(::X<J- l,,"( 

Fig 1 

------------+-----~-------+----+-----+-----+--------------+------

:::i /Hv- ~ v-"''J~100) 
V1N 130 190 260 mVrms ::f/v-''<J~ Fig.1 

17pin 
tl:J:l:JVR1 (::"(::t7-E·:; ~ADJ 

-27 dB Fig.1 

2 Ve2 -25.5 -24 -22.5 dB 16pint!:I :h Fig.1 

3 Ve3 -22.5 -21 -19.5 dB 15pint!:l:h Fig.1 
-~-------+------1-----+----+------+----+---------------+-------

4 Ve4 -19.5 -18 -16.5 I dB 14pint!:l:l:J Fig.1 

5 Ve5 -16.5 -15 -13.5 dB 13pint!:l:h Fig.1 

6 Ves -13.5 -12 -10.5 dB 12pint!:l:h Fig.1 

7 Ve7 -10.5 -9 -7.5 dB 11pint!:l:h Fig.1 
-----1--- ------------+------

8 Vea -7.0 -6 -5.0 dB 10pint!:l:h Fig.1 

9 Veg -4.0 -3 -2.0 dB Bpint!:l:h Fig.1 
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BA683A 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

::::i:..-1\v-t--v"'Jv 10 Vc10 - 0 - dB 
?pin 

Fig.1 
t:ll:l:J Vc10 L;A;'Jv~OdB<'::9.Q 

-----------,, 11 Vc11 +2.0 +3 +40 dB 6pint:ll:l:J Fig.1 
---f----+-- . ·---~-----·-·-,, 12 Vc12 +4.5 +6 +75 dB 5pint:IJ:l:J Fig.1 

• ill1J:lE!m~C!11/Test Circuit 
Vee 

17 16 l'i 14 13 I? 10 

BA683A 

Fig.1 

:J/l\v-t--v"'Jv 
1 2 3 4 5 6 Ve 

dB!&IJ' [dB) -27 -24 -21 -18 -15 -12 
--

AC)._:l:J v-"iv 
8.5 12 17 

[mV rmsl 

DC)..:l:J v-"'lv 
11 16 22 [mV) 

e' Ltffl~J/ Application Example 

18 17 16 15 14 13 12 11 10 

C, 

Voe 
(12V) 

BA683A 

INPUT 

(1) j\-~~pij:O)J~~ 

24 

31 

ii: LED'il!:ilit:ll :l:JYlffi'T-5-8pin7.>Z V'10- 17pin0)'1i:f:il: l.i, -::i :Id-(: 
2V~Lt <':: Id: Q J: ? 1:: L, T < fc t; 1,, 'o 
2V~..fTO)'il!:ill:T;::'.f~Jfl t';tl.;!:9 <'::, t:ll:l:J'il!:ili:IJ'*~ < im::J,'9 

.QZ.<':::IJ'&,fJ;J:9o 1\-'JIVFO)ij];~T, VF0)~1,,1LED~;::·f~Jfl 

t';tl.{>(:~(.i, ~#(::;::·;1;1.< f0,2';1,, 10 

34 48 

44 62 

Fig.2 

RDNID 

AL 200QX12 

7 8 9 10 11 12 

-9 -6 -3 0 +3 +6 

67 95 135 190 268 379 

88 124 175 247 349 493 

18 17 16 15 14 13 12 11 10 

BA683A 

(:11t~1iBl 

R1=27kQ (LED~) 3Z.l.i39-47kQ (LED;ff-) 

R2=10kQ, C1=2.2µf 

R3=1 OkQ, C2=10 µ F 

R4=240kQ, C3=10µf 

VR1=500Q 

(Z.O)jjOl.i I'·:; t--!&;iF, J\-!&;iF<':: tll'il [.;) 
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• ~f'1tt$&!iO)fill~ 

(1) LED~mt~~:ii::ffltftm : A 1 

LED~mtiiH f ~:ii::T {> t.: IY'JO)tftm c\ tftmiiHt: d:: IJ Fig.3 

t:~T d::? ~~mt1ilf~~,;;, n :l: To 

1 ,i;\l.§ IJ>,;;, 8 J!i\.§ ;J: ('O)LED~mt C: 9 ,i;\l.§ IJ> i? 12;!:1-El ;J: 

('O)LED~mtO).l:l:ti, ,i,£2: 1 C:~-::i"lc':l:To tit• 

1iHti27kO 1.'T o 

LED~mtii f &. ;J: IJ *- ~ < ~~:ii:: l,, :l: TC:, m:m~:'Jc f ilil 
~ {>;: C: IJ'"<f> IJ ;J: TO)c·)i~ L, Z < t~· ~ c 'o 

(2) }.:fJtJ ·:;"")°I)/ ?'::J /j-'/if : C 1 

~MAti§~C:BM~AfMftT{>~iY'JO)::i/?/ifl' 

To tit•1i,i2.2 µFl'T o 

(3J An'' 1 r .Atftm: R2 

;:O)film•WAn1:.--~-~:.--.AC:~ij:J:Tofilm•f&. 

;J:IJ*-~< L-*TC:, iRmtJ\17'.A~l.±lf*-~<~I), A 

ti:t 7 t ·:; t- t*-~ < ~-::> Z ::J //H, - t- [.,;"(Jt.-t:J3\llJ'' 

:±l ;J: To tit•1iti 1 OkO l' To 

(4) LED v -"'' Jvibi'Ffii(~Pil:ii::~)~:ii::ffltftt10Hf ::J / '? / 

if : A3, C2 

LED [.,;/\"Jvi:bi'FPi'fO)fij(~ail:U::~ f 5~:ii::T {> t.: iY'J O)fftm.:& 

U"::i /j'/ifl'To tit•1iti A31J''10k0, C2 IJ''10 µF z· 
To 

(5)Ati:t7t·:; t-~•fflt!fm: A4, VR1•mtr//O)A 

• tJ!JflJ:O)ji• 

(1) LEDO)ttm 

LEDO)tt*'1C,i, Fig.2 (1) ),HfFig.2 (2) t:~T C::.tJ I) l'T 0 

Z:O)~ft. 1\-~~Pi'tC: !-'.":; t-~~Pi}C:l'ti,LEDO)ttm 

1J$1J'W~-::i"lc':l:T 0 :J:t.:, 18pinO)~j;;filltOPEN3Z.ti 

GNDl'W~-::> "le' ;J: TO)l')i;@; L- Z < t::_ ~ c 'o 
BA683AO)•ft, L,-LaO) 8 ,i!i\.O)LED C: Lg-L120) 4 ,i!i\.O) 

LEDt:mtn{>~mtti, ,i,£2: 1 C:~-::i"lc'*TIJ", L, 

-LaO)) !>fiiJi@IJ•f~mt.l:t 11.'f~ffl L,t,:c,.ft,i, LED 

t: :~BIH: tftm f ttm [.,, l < t::. ~ l, 'o * t.:' i~ffl [.,, ~ l, \LED 

,i, :/3-t-L-Z<t::.~c'o Z:O)•ft, i~ffll.,,Zc'~c' 

LED,i, 1j\ ~ c' v /\'JvO) LEDIJ> i? ttm L, Z < t~· ~ c' (1\ ::?

JvO)~~ C:ft t.H:t {> t.:IY'Jo 12,i;\l.§/f'f~fflPi'ffll;Ji< )0 

(2) LED~mtO)~'.lE 

LED~mtO)~~:il::ti, R10)fftmiit:d:: IJ Fig.3t:~T d::? ~ 

~mtii (Typ.) tf~~ i? n ;J: To 

(3) ::J//\[.,;- t-~1.± 

BA683At:Sc'"l 'i, LED~mtO)~~:il::ii (Typ.) 0)1/20)~ 

BA683A 

ti:t7t7t-f~·T{>~IY'JO)filml'Totit••u~ff 

240k0, VR,t:f50001'To VR10)iiti, <f>*IJ*-~< L-

:l:TC:, ~r,]-IJ'~fl(::~IJ, *t.:, 1J,~< L-*TC::t7t 

7t-ff~•:±:•~<~{>-ftff<f>ij*To 

(6) ~)f-ffl::J /'?/if: C3 

~;m!-:71' ;:/~:<f:1tfflO)::J /'?/if l'T o tit•1i ti10 µFl:' 

To Z:O)fiti1 µFJ..j""fl'(iXl.J~f.l'Y~ <~I) *To 

20------------

16~ 
14 ~ -+-f--+-----1--l--+---+----< 

121---~--1~-"'--~--'--.L-..L----l-J..__J 
~ol~-s 

10~ N 

25 30 35 40 45 
A,O)!ftlittl (k(l) 

Fig.3 R, 1ii': J: ~ LED~)iit~~:lE 

mtf.J'"LED,:mtniltliY'J{i C: ~O)Ati~l.±1iHf ::J /Hv- t

~1.± C: L- Z c' *To L, t:. tJ"-::> Z, LED~mt f 16mAt: ~~:ii:: 

L-t.:C:~, f§1J;U;t3,i!i\.§O)LEDW,i:':i.nL-iltliY'J, LED~mt 

tJ"BmAmtnt.: C: ~O)Ati~l.±f 3,i!i\.§O)::i ;,..1\v- t-~ 

1.±C: L-"lc':l:To 
(4) OdB,i!i\.~r.J•.:&V"Ati:t7t ·:; Hr.J• 

*t', Anf§{}O)v/\"J[,f~•L-, 10,i!i\.§O)LEDf,i:':i.n 

~i:t:l:To Z:O)Ati~l.±1if0dBC: L-:l:To ;.}.:t:An~I.± 

fiH f-27dBt:Ttft.:Wt~l':t 7 t ·:; t-~•fflVR1 f ~

L-, 1,i!i\.§O)LEDtJ',i!i\.nT {> d::? t: L- *To ;: O)~•f x 
E:t:~I§~ IJ Ji&T;: (:: t: d:: I), .LE~~ [.,;"(Jt,.O)~:iJ::tJ"I.' ~ 

* T 0;:;: C' LEDIJ'",i:':i.nT {>A n~l±fi C: (i, ::J //\ v -
t- ~I± f ~ilt L- Z c' ;!: To 

(5) i~ffl...t.O))i~ 

9Httt§B~O)GND(::BA683AO)GND(9pin) (i, '7 /;f-1 

/ t- J7- .A [.,, l < J;:. ~ l, 'o 
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27 24 21 18 r----------
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a: o lOkO 
>~ 

~----.->VR 

p 

J 0 + J +6 dB 
--------, 

I 
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BA689 

BA689 12 .~LED ffl 'J = J713ji F ·y "I 1\- v/\Jtt ;e - 9 1''71' 1\ 

12-Point LED Linear Scale Dot/Bar Level Meter Driver 

BA689 (j:, LED v /'\'Jv ;< - :$1 ,E§ (: f#J~ ld.:: -'f: / ') "./ "J 7 

ICZ.·9 0 -~ v/'\'Jv (j:0-300mV,ms (Typ.} O)wl1i] f 12,<!:i, 

(:~?TI_, f.::, 25mVrmsA j- "J -J'O) 1).::. Y·~ C: 1J:-:> T \,' ;j: 

9o 

t:1:1:1:J ,;:1:, :JE:~mtsl)bh-Jtn tJ-:> z s 1;, 9H1LttftmflU. 

{> Z.. C: (: J:-:> T:lE:~mt1@:1.fi5J~T ~ {> t.:: It), LEDCT)·~ 

~$C:GT~. ~-~-~. ~-~-~f~~ltJWfJ-:>k 
~O))~ffl 1J: c.· El E13(:JlitR9 {>:.:. C: :If(."~* 9 0 

The BA689 is a monolithic IC developed as an LED level 

meter driver. 

• ~:& 
1)12,~v-"Jt-;<-?C::GTf'i>ffll"~. 1\-•~. l'·y t-

-~O) E -S 0L:t1'i>ffl15Jli~o 

2) t:l:!:1:JLj:'.JE:~mt1t~:tLTslJ, LEDf'.i'1v7 1-- 1''71 

''J'(."~{io 

3) 1<effl 9 {> LEDO)~I~ L: J: IJ, LED~)M f 7'HlB~~:JE: \." ~ 

{> 0 

4} .:f.)J1l~}My/-J'fl*J~ [., ll'{io 

5) LEDO),#..:tJ', ;~mi¥ora9 f 7'H1 Lt O)tft#i. t ::J;., .:p /-+j- ': 

J: IJ j5J~"(' ~ -@ 0 

6) /\-·~ L: s \,' T ,;:1:, LED 4 @-f-:::>~~lj L:tl*°1C9 {> Z.. 

(: L:J: I), )~jf~:tJ fft\:)~ [., z1,' 0o 

•m~ 
"./ 1f r ;i, ;< - 9, 1 \ ·y 7- 1J - =J- I ·y ti, 

I Y ::J / 1J: C O))lffi.Ji -~ 

• ~ff~>t~CT!l/Dimensions (Unit : mm) 

00 

0 

22.9±0.3 

[tt·~G~ .. T~I + , .. "i ------L ~ 

: -~I 0.5±0.1 

;::; I I I i-7.:.5.±U.3 . ·-i r-2.54±0.1 I . ·--j 
I- 20.32±0.3 --1 ' I 

RI t-i" 
~~ 

o.3±0.1 

I 8.8±0.6 I 

• Features 

1) 12-Point power meter display in bar or dot format is 

selectable. 
2) Constant-current sink output is used and direct LED 

drive is possible. 
3) LED current can be adjusted externally to suit the type 

of LED used. 
4) Built-in half-wave rectifying amplifier. 
5) LED lighting and extinguishing times are adjustable 

by means of external resistor and capacitor. 
6) Four LEDs are connected in series to form a bar-type 

display, thus saving power consumption. 

• Applications 

Signal meters 
Battery checkers 

Temperature indicators for air conditioners and other 
products 
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• :iD ·y 71117?'7.L./Block Diagram 

BA689 

e t@x'.tl&::*:'.lE*li/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lll:ibHl~EE Vee 15 v 

~:g~51<: Pd 600* mW 

IJJ{'F)gJUff IHI Topr -20~+60 ·c 

fJHrnJt lff IHI Tstg -55~+125 ·c 

• 11~rt:l!l'l¥tt/Electrical Characteristics (Ta=25°C, Vee =12V, f= 1 kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJJ{'F~EElff IHI Vee 10 12 14 v LEDO) VF =2.0Va;\' 
---j 

l!l\i~-15-llil''lll:ilit lo - 5 10 mA V1N=OV 

LED~ilit~'.lEfBIHI I LED - - 20 mA R1 (:-C~'.lE(Fig.3~!!\l) 

5pin LED~ilitiill I LED 12 16 20 mA R 1 =27kQ 

1§-LED~)Jit~)l: f>. ILED -2.0 0 +2.0 mA R1 =27kQ, 5pin ILED (:~~9.Q)l: 

~It V1N 160 250 320 mVrms f=1kH2.. ?pin t±:\:tJONL.-"'-.O:Jv 

::::i ;,.;q,.- i-- vA;'Jv 1 Ve1 0.05 0.10 0.15 - 17pint±:\1J,Ve10 i:~H-T 

::::i/Jtv- l--v-"'!v2 Ve2 0.15 0.20 0.25 - 16pint±:\:tJ, Ve10 i:M l., T 

::::i/1tv- f.vA;'Jv3 Ve3 0.25 0.30 0.35 - 15pint±:\1J, Ve10 i:M l., T 

::::i/Jtv- f.vA;'!v4 Ve4 0.35 0.40 0.45 - 14pint±:\1J, Ve10 i:Mt.,T 

::::i;,.1~v- i--v"'!v5 Ves 0.45 0.50 0.55 - 13pint±:\1J, Ve10 i:M l., T 

::::i ;,.1~v- 1--1. <Jv 6 Ve6 0.55 0.60 0.65 - 12pint±:\ :tJ, Ve10 i:M l., -C 

::::i/Hv- i--v"'!v7 Ve? 0.65 0.70 0.75 - 11pint±:\1J,Ve10 i:Mt.,T 

::::i;,.1ti...-- i--v"'!v8 Vea 0.75 0.80 0.85 - 10pint±:\1J,Ve10 i:Mt.,T 

::::i;,.1ti...-- f.v-"'!v9 Veg 0.85 0.90 0.95 - 8pint±:\1J,Ve10 l:Mt.,T 

::::i/Jtv- f.vA;'Jv10 Ve10 - 1 - - 7pint±:\1J, Ve10 v-"<!v>& 1 1:9.Q 

::::i;,.1ti...-- f.v-"'Jv11 Ve11 1.05 1.10 1.15 - 6pint±:\1J, Ve10 l:M l., T 

::::i;,.1~v- i--v"'!v12 Ve12 1.15 1.20 1.25 - 5pint±:\ :tJ, Ve10 i:M t., -C 

;111 I lOR§IO)#.\:lJv-"J~l:t" 'c J..t.JOl'lfi~'k'.·t'fi-:i T < tc.· t5 ''o J..t.JOl'lfi~ fitot.1" 'IJ!'&t, J:.ac!ilillfilill' 0 £'ft':h.61J!-&ttfS •! :t 9. 
1211tt!l!filil-:1$'\.0)9H11tJE:~ ~ .::~llJO)IJ!-&tti, J:.acmillfilill' 0£'ft'tt61J!-&:-n'S •J :to-. 

naNrn 

BA689 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig 1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 I 
Fig.1 

l 
Fig.1 

Fig.1 
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BA689 

• iJlq~@ii~/Test Circuit 
Vcc--.1>--~~~--t>---+-~.....-~.----.,._.--t>---+-~--...-~--, 

18 17 16 15 14 13 12 11 10 

2 3 

• .f;tifflf§IJ/ Application Example 

10 17 16 15 14 13 12 11 10 

BA689 

c, 

Vee 

(12V) 

):'£: LED ~mttl:l:tJYiii-T 5-8pin AHf 10-17pinO)~flHi, -::>tit:: 
2vJ.:JJ:. I: 7d: .Q J:? t:: vr < t.: -t3 1,, ', 

2VJ.:J""fO)~fE1' ;::'ff,Efj "t3 ti:!: 91:, tl:\t.J'ili:mtt.f* ~ < )IR,'.J-'9 
.Q2:/:tfif,IJ:1:9, 1\-~~0)~~1', VF0)~1,,,LEO~;::'ff,Efj 

-t3 n .Q Pilt;t, ~:¥t:: 2:.'ii:lt < t.: -t3 c ', 

e 9Httt$~AO)IDtlJEl 
(1) LED~mc~'.iEl'IH!Hi'L : R 1 

LED~mtfiH~'.iET {> f.: lll)O)tffm"Z:', t!f:f'itfjfi': J: IJ Fig.3 

':~T J:? t.i:~mcfU'f~ 6 :h ;!: To tlt~1Ui~fSLEDT 
27k0, ~{SLEDT39k0"Z:'T 0 

LED~mc1i ~ ~ £ IJ*~ < ~'.iE [.,£Tc, ~:gt~*=~Ml 
;t {> z. c ;If~ I)* TO)"Z:')i::il vr < t!. ~ \, 1 o 
(2) )..1Jj; "J /I) /?:::J /j"/-fj- : C 1 

9j.gB).. 1J @~ c BA681 A~ *6% T {> f.: lll.l (!) :::i /-7-';.., -tt T 

To tlt~fjfi,;J:2.2µF"Z:'To 

BA689 

Fig.1 

5 

C, 

Vee 

6 7 8 9 

Re ZOOn x 12 

BA689 

(tlti!\%1~) 

R1=27kQ (LED~) :SW39-47kQ (LED;ff) 

VR2=10kQ, C1=2.2µF 

R3=10kQ, C2=10µF 

C3=10 µF 

(2:0)f~t;t i-·., H~~. 1\-~~I: 'bliSJ i.;z.·9 l 

(3) )..1J1\1'7".Atffm: R2 

Z. O)fjf:J'itfjfi ~ RJ~ [., l A1J [//'\')!,, ~~~ [., l ( f!. ~ \, 'o 

Z. O)t!f:f'itfjfi:lf).. 1J 1' / 1:::0 
- $''/.A C ~I) £ -f o t!f:f'itfifi ~@ 

£1)*~< [.,£Tc, iilmc!\1'7".A'~l±:IJ'*~< ~I), A 

1J::t 7 iz ·:; t-- :IJ'* ~ < t.i:-::> -r :::i ;..,1~v- t-- v«Jv':~W:IJ~· 

t±l ;!: To tlt~fi ';J: 1 Ok Q TT o 
(4) LEDv-"·Ji.,IJ.Jf'FtDl:~PiJ'.iE:Xi~'.iEt!f:f'it, :::J /-7-'/-tt : R3, 

C2 

LED v -"'Jvlbi'FPiJO)tDl:~PiJ'.iE:X ~;~;ET{> t.: Ill) O)t!fm.:& 
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Lf:::i /r/-ttl'9o tli'li'l:fi§t.tR3=10kQ, C2=10µFz.· 

9o 

(5) ~jN!ffl::J /r/-lf : C3 

~iN!71 :..--O)'t::<f:1tfflO):::i :..---T:..---lfz.·9 o 

tlt~fi§ t.t 10 µFl' 9 o ;:: O)fi§ t.t 1 µ FtlT l' t.tXJJ:!lfLi.J' 1'' 1J < 

1Jf);!:9o 

• fi!llLJ:O))ig 
(1) LEDO)ft*YC 

LEDO)ft*YCt.t, Fig.20)(::;fJfH.::fi-:JT<t.-:'c'.ll1 0 1\'-W<. 

~ 0) tJj .g. C: , j-.":; 1-- W<. ~ 0) tJj .g. C: l' t.t , L ED 0) ft*YC 1.i i:M.f 
W 1j: fJ, l., f.J' t 18pin0)~;\'.!Wf//'i' -W<.~O)tJj.g.t/OPEN, 

F :; "W<.~O)tJj.g. t.t GND C: w 1j: -:Jn I 190) c·)i:\! [_, T 

<f-=~~ 1 o 

~mtfi§ (#Jt13) O)WfJ0LED~f'leffl90tJj.g. (f9UtJ, 

T1 O,~ f.J'~ c·, ..l 2 ,~ f.J''i/F) t.t, LED~)fi[ ~ 7:. ~ l 11.JO) 

~)fi[fi§i.::1HIBJ!Hitl'~~:<E t..,, ~)fi[fi§O)::Jr 1J l 1/JO)LEDt.:: 

:tt91H.::f!.t}it~rn*YC [_, T < t.-:' ~ l 1o 1 f.::, LED~ ~$;9.@ 

e Jitfflf91J (DC A 1.J l'f'leffl 9 0 tJj.g.) 

.A 1.J ~ DC~J± l'fleffl 9 0 t~.g., 3pin i.:: .A ;ti. T t llbi'F t.., 1 

9!.J'.(Fig.4) .A1.J v-"''Jt--tf7:.~l 1 C: ~i.::t.t, iillJtr>1':±l 

1J (4pin) i.:: .A ;ti. T t llbi'F t.., 1 9 (Fig.5) 0 4pin i.:: .A ;ti. 0 ;:: 

C: i.:: J: fJ fl)fi[y / 7'0)if 1/O)J\7 ·;; :\'- f.J''™lf;fi 1j: < 1j: f) 1 

90)l':::i/1~v- i-. v/'\'Jt--0)1\·7·;;:t-iH1=m-i.::1J1~ < fJfJ 

:: ~ --+---+---+--1-+-, --
" 'b.. 

0 w 6>--4---+---+~,~+---~ 
_J 

BA689 

. +-- --

-~ 

1--- ~-+--+--+--+---+~+---+--+---I 

25 30 35 40 45 

R, (kD) 

Fig.3 R, (;: J: {) LED"<ll: )lit ~~JE 

ll 
0 

(2) LED~)fi[O)~:<f: 

LED~)fi[O)~~:<E t.t, R, O)f!.\;ffifi§i.:: J: fJ Fig.3i.::~9 J:? 1J 

~)fi[fi§ (Typ.) m~ S ;h.19 o 

(3) ::J/Hv- t-~J± 

BA689i.:: s l 1 T t.t, LED~)fi[O)~~:<f:fi§ (Typ.fi§) 0) 1 /20)~ 

mtf.J''LEDi.:: )fi[;h. t.:: C: ~ O))_ 1J~J±fi§ ~ ::J /I~ v - 1-- ~J± 

C: l.,Tl 119 0 Gt.:: f.J'"-:J T, LED~)fi[~16mAi.::~~:<E L., t.:: 

tJj.g., ::J /I~ v - I'- ~J± i.t8mA)fi[ ;h. f.:: C: ~ O)fi§ C: L., 19 o 

190 
Fig.50) 1 OOk Q VRO)f!.\;ffifi§ ~ .11> 1f)1J1 ~ < 9.QC:C1, R1 

l"i:it1-:Jn 1 0tN~P~:<E~tJ'"a!'P1;, vt~P~r .. itJf~1t t.., 1 

90)l')i:\! L, T < t.: ~ l 1o 

4pin~7:..A1.J v-"''Jvt.t6V (Max.)l'9 0 

Vc1 Vc2 Vc3 Ve4 Ve5 Ves Ve1 Vea Veg Vc10 Ve11 Ve12 Unit 

4pinDCJ..:1J 

Vee 
(12V) 

0.35 0.69 1.04 1.38 1.73 2.07 2.42 2.76 3.11 3.45 3.80 4.14 v 

18 17 16 15 14 13 12 II 10 

DC 
IN 

BA689 

Fig.4 

RDHm 

Vee 
12V 

Fig.5 

(Typ.jil!) 
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BA6820F /BA6822S 

BA6820F 
BA6822S 

12 ,afaX 2ch LED If.I VU §~/~-v~Jlo< -11 
12-PointX2-Channels LED VU Scale Bar Level Meter 

BA6820F/BA6822S(.t, $i'1:t-:::. ':rnUb1J:<U:: J: {> 12,¢.i, 

X2ch~~O)LEDfflVU 13 ~0)1\- v''<Jv ;< - :$1 F711\' 

<:'9 0 

/j' 1 T:::. ")? ~~IJJ1J~tl1Em ': J: IJ' SOP22pin (BA6820F) 

:X (.t:,, .i ')::,,? DIP22pin (BA6822S) O)ff~~* ('.'12,~ X 2ch 

O)j;,~:tJ~~ :f l'iJ1mi: [, -r ~' * 9 0 * t.::, ~iJi.li: [, t.::xilit, 

~ilit)-1:JYffii-Tf:t~i'5, xmt.A:t:J'E- FC' i.t 1:::0 -? *-Jv i-;· 

m!liE :f :f;i' [, T ~ 1 * 9 (ml!iim!liEi-t ~lo 

21 •:d:, ~iliiWV,Ji¥0);;:, .i - t-m!liEf l*I~ [, Tv 7a> O)C'~ 

~~t.r c' ':X-J-9 7a>M*tJ'=1'~<:'9 o 

BA6820F(j:j()1itYffii-TA.:t:Jt!H1Uf3kQ (Typ. )Z.·, BA6822S 

(,t0.3kQ (Typ.) <:'9 o 

The BA6820F/BA6822S are dynamic driving system VU 

scale bar level meter drivers for 12-point x 2ch display 

LED. 

·~& 

1) /j 1 T;;:, "J? ~Ub1J~': J: IJ, SOP22pin(BA6820F) 

:X t.t:,, .i ') /? DIP22pin(BA6822S)O)ff~~;i;;C', 12 ,¢.i,, 

Leh, Reh O)_g;,#,,i}~~tJ1 -C· ~ 7a> o 

2) ~iJin: [, t.::xilitA.:t:J~-Tc iill:ilitA.:t:J~-r (1.A.:t:J-f\-7-,., 

/;/UL-~~) :f:f;j' [,, i*l~O)t;JJttU.m!liEt:J: IJ 2 "E- F 

O)~~ff('.'~{> 0 

3)5lmtA.:t:Ja;t, 1:131:8,¢.U.t, 1:::0 -?*-J" Fm!liE(2fJ>ra9) 

:f:f;i'l,Tl 1 7a>o *f.::Z.0)#\\liW, 1:::0 -?*-JvFf!J!fl* 

m!liEt: J: IJ f!J!fl!ii9 {> Z. C: t <:' ~ {> o 

4) :::. .l - 1-#\\liE :f :f;j' [,Ts IJ' '1HlB~-Ti: J: IJ ff;li!: ': 
:::..i-71/~f~~7a>Z.C:~C'~7a>o 

5) ~ilii1t5l:A.ai¥0):::. .i - t-#\\liH :f;i' L, n 1 7a> 0 

•Features 

1) They are of driving system, and employ SOP22 

pin(BA6820F)or shrink DI P22pin(BA6822S)package 
and 12-point, L-ch, R-ch displays are possible. 

2) They have independent AC input terminal and DC in
put terminal, and 2-mode displays are possible by us

ing built-in switching function. 
3) In case of AC input, high 8 points have peak hold 

function (2 seconds). This function can be released by 

the peak hold releasing function. 

• *ff~'1"5~iill/Dimensions (Unit: mm) 

BA6822S 

17. 78 i0.3 

4) Provided with muting function that can be operated 

freely by an external terminal. 
5) Muting function when power supply is switched on. 

•m~ 
VTR, CD, .::Z7v:t7-7°v:::J-/j 

;;t-7'1;;t7"/7°, ;IJ7;;t?

vr<J(,.)( -:$1~~ 

• Applications 

VTRs, CDs, stereo tape recorders 
Audio amplifiers accompaniment music players 

All level meters 
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• :7'a·;171£17"?7A/Block Diagram 

BA6820F 
BA6822S- -

• j@M•*~~ (BA6820F)/ Absolute Maximum Ratings ( Ta=25°C) 

Parameter Symbol Limits Unit 

aUUl!:EE Vee 7.0 v 

ff;1j!tft~ pd 550 * mW 

tif'Fjg/liall!I Topr -20-70 ·c 
1:~1'rnll.aoo Tstg -55-125 t 

1±1:1J t:711{:ft*•llit loM 40 mA 

~iiWJIU. r71'J{ffttmt loM 20 mA 

• l!eM:ll*~~ (BA6822S)/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~EE Vee 7.0 v 

ff;1j!lfl~ pd 1100 * mW 

tif'Fjg/lial!I Topr -20-70 ·c 
1*:(T:)glfla00 Tstg -55-125 ·c 
1±1:1J r71 J{iii*~ill! IOM 60 mA 

~iiWJIU. r71' J{ffttiil loM 30 mA 

e mi!Hllf1:51idlf: (BA6820F/BA6822S)/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~tiHf.!ililHk lose 4 kHz 
C=0.01 llF - -
R=41kQ 

RDNIR 

BA6820F /BA6822S 
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BA6820F /BA6822S 

e fl~B!J~ti (BA6820F/BA6822S) 
/Electrical Characteristies/(Unless otherwise noted, Ta=25°C, Vee =5.0V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

tbf'F~IHellil Vee 4.5 5.0 5.5 v - Fig.1 

l!!Hl§:·~Hil~)bi!~mt lo - 10 15 mA l!\liA.11, tJ:j;IJOFFP;} Fig.1 

l!\lifl§:-%Pilt±l:IJ~EE Voo - 30 100 mV i1N =0, R L=47kQ Fig.1 

BA6820F 2 3 4 
A.M.Uit R1N kQ - Fig.1 

BA6822S 0.2 0.3 0.4 

BA6820F 600 1000 1400 llN =-1QOµA 
ti:l:IJ~EE VouT mV 

RL =47kQ 
Fig.1 

BA6822S 500 890 1400 

n:*:A.:tJ~mi i1M 1.2 2 - mA - Fig.1 

7Cl7.t--7 CT - 40 120 mV V1N =1.8Vrms Fig.1 

7- i' / ;?:JvFaiti:l:IJ~EE~ 6. VouT -250 0 +250 mV l1N =-100µA, RL=47kQ Fig.1 

t±l:IJ~EE'J = BA6820F 400 650 900 
t:o.V ID. I mV l1N =-10-·-100µA Fig.1 

yl)j-1 BA6822S 350 650 900 

<ii!im!A.:IJ§B> 

ii!imtA.MHit 1R;NDe I 
30 50 I!O-=i-~-- Fig.1 

<~W~l5fl> 

~:lm~p.jj)!li;l 
I 

lose [ 3.5 4.0 I 4.5 I~Hz I C=0.01 µF, R=41kQ Fig.1 

!::"~ 7*-J~l'PilF:* 1 ___ po~------t----2--+------+-s losc=4kHz =~~-
3\<:;r;tnmt±::IJT".1 - 7 1-lt17 Jv +--d_u_ty--1-------+_1_13_2_+-----t--------1-----------~~9·1 _ 

3\<:i)d;JJ~Q-vA;)t,.tJ:j:IJ~EE VoL - 0.1 0.3 v IL =10mA,12pin-15pin Fig.1 

lo1eak 10 µA VeE =5V,12pin -15pin Fig.1 

VoL - 0.3 0.7 V lo =30mA,16pin- 21 pin Fig.1 
--------·------+-----~----+----+----+----1----·-·------l-----

LEDF711~ti:l:IJ1J-7~mt lo1eak -- - 10 µA VeE=5V,16pin-21pin Fig.1 
---·---------+----l------+---+----1------t--·---·-----+-----

~;)!ONP;} 2. :i -j- 1/7PilFai T mute - 1 - s lose =4kHz Fig.1 

iiml:i<:mttnm.A.:IJ7. v ·;i :/ 3 Jl- F ' Vrn6 2.2 2.5 2.8 v "H" ; AC. "L" ; DC6pin Fig.1 
------------t----+----+----1----+---r-------------.+-------

l~i!ill~ .J.-t-.A.:IJ7.v·;i:/3Jv F Vrn1 2.2 2.5 2.8 v "H";2..i-Ppin Fig.1 

1::· -7 *-Jv 1'"1!4'.il*.A.:IJ 7. v ;i 
:/ =i Jt.- r:· 

:;,:mi::i:.-1tv- t-vr.;"Jt.-12 

:;,:mi::i:.-1tv- t-v«Jt.-11 

xmt::i /ltv- t- vr.;"Jt.-10 
-·· 

xmt::i:.-1tv- t-v-""Jv9 

xmt::i //tv- t- vA;)v 8 

:;,:mi::i :.-1tv- t- v-""Jv 7 

xmi::i :.-1tv- t- v-""J" 6 

xmi::i :.-1tv- t- v-"J" 5 

xmi::i:.-1tv- t-v-"'"Jv4 

xmi::i:.-1tv- t-v-"'"Jv3 

xmi::i:.-1tv- t-v-"'"Jv2 

xmt::i /ltv- 1- v-"'"Jv 1 

506 

2.2 

Ve12Ae +8.5 

Ve11Ae +5.5 

Ve10Ae +3.0 

VegAe +1.0 

VesAe -

Ve?Ae -3.0 

Ve6Ae -5.5 

VesAe -8.5 

Ve4Ae -15 

Ve3Ae -25 

Ve2Ae -33 

Ve1Ae -55 

2.5 2.8 

----,-· 
+10 +12 

+7 +8.5 

+4 +55 

+2 +3.0 

0 -

-2 -1.0 

-4 -3.0 

-7 -5.5 

-10 -8.5 

-20 -15 

-30 -25 

-38 -33 

·naNm 

------------1-------
v "H" ; f!4'.il*8pin Fig.1 

dB ti:l:IJl;t16pin *3 Fig.1 

dB t±l:IJ t;t16pin *3 Fig.1 
-· +-----

dB :±:1Jt;t17pin *3 Fig 1 

dB :±:1Jt;t17pin *3 Fig.1 
-

dB :±:1Jt;t18pin *3 Fig.1 

dB :±:1Jt;t18pin *3 Fig.1 

dB ti:l:IJ t;t19pin *3 Fig.1 

dB ti:l:IJl;t19pin *3 Fig.1 

dB :±::IJ t;t20pin *3 Fig.1 

dB :±: 1J t;t20p in *3 Fig.1 

dB :±: 1J t;t21 pin *3 Fig 1 

dB ti:l :IJ t;t21 pin *3 Fig.1 



Parameter Symbol Min. Typ. Max. Unit 

BA6820F 170 308 450 
'.li::mtml\/l J \fiNAC mVrms 

BA6822S 220 400 580 

OO:mt::i :,.1~v- t- v-""Jv12 Vc12oc 2.78 3.10 3.44 
--+-----

OO:il!l::i /Hv- t- v-""Jv11 Vc11oc 2.35 2.64 2.90 

OO:mt::i :-1~v- t- v«JvlO Vc10oc 1.98 2.23 2.48 

OO:mt::i:-1~v- t-v«Jv9 Vcgoc 1.75 2.00 2.25 

OO:il!l::i :,.1~v- t- v-""iv 8 Ve soc 1.50 1.76 2.00 

OO:mt::i :-1~v- t- v-""iv 7 Vcmc 1.35 1.58 1.85 

OO:mt::i/Hv- l-v-"·!v6 Vc6DC 1.20 1.42 1.65 
i----··· 

I 
OO:mt::i/Hv- l-v-"·!v5 Vcsoc 1.00 1.18 1.35 

OO:mt::i:.-Hv- l-v-""iv4 Vc4DC 0.80 1.00 1.15 

OO:mt::i/Hv- l-v-""iv3 Vc3oc 0.35 0.51 0.70 

OO:mt::i/Hv- t-v/'\"!v2 Vc20c 0.15 0.25 0.35 

OO:il!l::i :,.1~v- t- v/'\"Jv 1 Vc10c 0.05 0.11 0.20 

* 1. :::i ;..-1\- ~ v"<Jv0)5-12;1' l'V') 8 ,\\\ ;o t' -7 ;J;-Jv r·o ii!i:im.A tia;Jo(J t'-7 ;J;-Jv Hi: l, 
*~•~W~illitl7i-T1~17~ 
*3.Y'illt:::i:..-Hv- rv"<:Jv0)~'1!1ili11, x>m:::i:..-1~v- rv"<"Jv8 Uf'l!I: ltc1iliZ9o 
*~ii!lillt.AtJ~-rz~~20)h••z-;, 

e iJl1J~§li3~/Test Circuit 

-

l § ~ § § § § 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

v 
v 

~ 
R,, Rw R,. R '" R,, R" R,, 

BA6820F /BA6822S 

Conditions Test Circuit 

'.li::mt::i /Hv- I- v-""iv 8 Fig.1 

(});t:,. v«Jv Fig.1 

t±J:1:H;J:16pin *4 Fig.1 

t±J;IJ(;J:16pin *4 Fig.1 

t±J;IJ(;t17pin *4 Fig.1 

t±J;IJ(;J:17pin *4 Fig.1 

t±J;IJ(;J:18pin *4 Fig.1 

t±J;IJ(j:18pin *4 Fig.1 

t±J;IJ(;J:19pin *4 Fig.1 
--- ---------- - - - -- -- ---- --- -- - -----------

t±J;IJ(j:19pin *4 Fig.1 

t±J;IJ(;J:20pin *4 Fig.1 

t±J;IJ(;J:20pin *4 Fig.1 

t±J;IJ(;J:21pin *4 Fig.1 

t±J;IJ(;J:21pin *4 Fig.1 

1---···-T-'----I 

H~ 
~--~ 

T, 

:m~i;JJ~t±J:1J7i-7-1 ~17 Jv~T, /T, 

~ § § 
R,. R,, R,, 

BA6820F/BA6822S 

Fig.1 
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e lifiJl'li!J/ AppHcation Example 

E chl IN ch2 IN 

e *#tt$.§Ultlll'I 

• C1, C2: ~M:i ;....7';....-tj-, 1 µF, A.1Jti ·:; :1' 1J;.... ?ffl 

~*S::*11!7"/:1'il*!il l.,1" .t-51), 2, 4pin(7)fl)Mtfj1J~ 

I.HI: 

fc 2ir. C1(~1N+VR1) (R1N ; A:tJttttn) 

~**9~-~~1.~s~•99~~~-ttiM~*9 

(2, 4pin(7)jii)M~l3::(7)~)/t~~;Jtt, LED#.i.:tJv/X'J(., t (7) 

mJfK\ t;J: 7- 9~00)o j. ti (7)1Jf~./ 1' :A"~~~/\ A lJ t:' 
t: J: IJ LEDtf~#.i.:tJ9 9~~t;J:, i/i~l:C,, C2i1j\ ~ 

< 9 9 z:. t ~1Ji~(7)~)/t~~;Jtt i ti·:; 1- t.., z < t~ ~ 1, 'o 

• VR1, VR2: -*"~:iE:tltmff, 5kQ-100kQ, m1t/l~fl:& 

tfL/R1~7;.... :A~!lffl (Jilf'F~ll.ll/l 2 IJi~OO) 

• C3, C4: ~[W:i;....j";....-tj-, 22µF 

R1, R2: tlt~Bill~Uttm, 47kQ 

7"9~?91.L.tv~-%91.L.D:lE:fflWfy~llJl6~ 

~00) 

·Cs : 71' 7 :i ;....j";....-tj-, 0.01 µF 

R3: t\t~Biftlt!.tm, 39kQ 

~:li~im~n:JE:m !f'fffl...t.(7)i!;;; 1 ~001 
• Cs: ~M:i ;....7';....-tt, 100 µF, IJ '/ :1'JL-7 1 JL-9 m 

.iE ~ fllJ t;J: V cc Ylfii =t- (22pin) 1: ili: < , ~ ~fllJ t;I: 1 Op inc 

Fig.2 

BA6820F /BA6822S 

o, -o, 2SA874 

GND Vcc(5V) 

11 pin(7)~)M,~(7)ili: < 1: ~~9 9 z:. t i tit~ t.., * 9 o 

• 0,-04: 2sAa14, ~~·~:mum 

LED1'f00<1i> t~ I) l:)Mtt 9 ~- i I LED C 9 9 ttti,, :i:,~:tJ 

PiJ(7)01-04(7) 1 'fOOili>t~ I) (7)1c, Pct;!: 

lc=6X ho (t~ t~ [.,Duty? /32) 
7 

Pc=6XILrnXVsa1X 32 
ciJIJ*"to le, Pct:J«tt..,Z+9*m(7)Ji>91-7;....;) 

:A 9 I ~:lE: [., 1" ( t~ ~ l. 'o 

• RrR1: tlt~Biftltttm,2.2ko, 01-02"'·-:A~)MllilJ 

~iffl 

"X'- :A ~)Mlj: ::JV? 9 ~)M(7)1/hFel:f.J:9 ff, 01-04 

~~~~~~Jilfy~tt9k~h~~~iJ~1JiT99(7) 

~. +9iJ"X'-:A~)MW)Mtt~J:~~D:lE:L,*9o 

• LED1-12: SLB-26 

• Rs-R13: tlt~Biftltttm, 3300, LED~-~~:JE:m 

z:. (7)fltm 11001: M [.,LED I;!: 4 'fOOtltill: ~ tin\ 9 tf, z:. 
ti".> (7) LED t;J:jlj;.,X I: #.i.:tJ [., 1" l.' 9 (7) ~, Z:. (7)fltm I: t;J: 

1 @9(7)LED~· l.,t.l'•tt*tt/i;o 

Ra= Vee- VLeo- Vsat (01 - 04 )-VoL 
ILED 
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• llJfF~B}j 

(1imm 

Leh, RchO) .g.12{[§10) LED~ f :h -f :tL 2 ~i~ L,, LED6@ 

~ 1*J!C::9Q4-::>0)7Jv-7'i:~tt, t:tL~Jll!H:1~:lT~tt 

Q 1f 1-}- 2. "J 7~~ib1J:r.\CJ: IJ 12,~,X2ch0)~~ f fic 1 * 

9 0 ~~~00 t.t-3BdB-+10dBl', .:: O)r.,i f 12F,:i, VU§ 

~-r '' -~~ t, * 9 o J:.f:ll. a ,~J.t i::- 7 * -;i, i-·tiim f ~ 

vn1* 9tf, iw~mirni: J: 1J ~!l~9Q.:: e:: t-r· ~ * 9 

(ili5nt.A.:1:J-=E- F-r· t.t I::- 7 *-Jv FtiliW &> IJ * tt A,)o 

.A:tJt.tf:tL-fM!ll.31: L,t.:3'.i:mtA:tJ (2ch) C::ii[int.A:tJ (1ch) 

f~t,Tsij, W•~-7~J:ij.ffet,*9o 

ji[)nt.A:tJ"E- Fl't.t, ~~(j:ch211t1JO)JJ.~~(::f.J:ll*9o 

~;m~.AaiJO).::. .:i - r.m11gf l*l~ v-n 1QO)l', ~~~t.i: 

c· i:M9 QX'HfftJ':F~l'9 o 

~~0)7' 'J ") 7'J1 J..., v I) -7'' 'J 1 J.,. tHHHti:lB.11 -c·;~ 

J'E:l'~*9o 

(2) A :tJ i:lB (1, 3, 5pin) 

1, 3pintf3'.i:intf§~Jf.I, 5pint.J'ii[)ntf§~Jf.ll'9o .:::ti.GO) 

.A.:tJO)W•~ i.t6pinl'fi'c', "H"v/'\:JvO) C:: ~1, 3pin (3'.i: 

mt) fJ'.•:tR ~:ti., "L" vl'\'JvO) C:: ~ 5pin (ii[;nt) tJ'•:tR ~:ti. 1 

9 0 l,f.:fJ'-:;T, 1?Ht;f,1, 3pin(:(.t::f-7'1::f1§~f 

5pin(:(.t'J- .:i--J-fJ>G0)'/7'-J-Jvl -'Jt±\:tJ (jl[)nt~J±) f 

.A:tJL,Tsttt;f, 6pinfW•~Q.::e::t:J:IJ 1-::>0)LED 

71.A7'v1 f, :t-71 ::fv/'\:Jvl-'J C:: ::_,,77;i,1-

'J0) 2-::>0)~~f~ttQ.::C::~l'~19o 

1, 3pin0).A.:1:J1/l::-:$i'/.At.t, 1J1~c'O)l', il[91J(:5kO 

-100kO'fiffl'O)-*fljj'.<f:tffmf.A:tl., vl'\'Jv~l):'.<E:, ch1, ch2 

0)1'1"7/.Afiliil~Hr?.:: C:: ftit~ L,*9 (VR1, VR2)0 

(3) I::' - 7 * - ;i, I' 

Y:int.A:tJ-=E- F-r·:ITTck1§~v"''Jt-f-:<E:aiJr,,i*-;i, I' 1.,, 

~~9Ql:::'-7*-Jv l'tiliEf~l,Tc 1 19o l:::'-7;J;

;i, i-·-r~Qv-"'Jvt.t.:::::i;.,.J\v- t-v"·;i,5-12*1'0) 

BF.:i,l'9o l:::'-7;J;-Jv Hifr,,it.t~~f.lilil1itt4kHzO)(:: ~ 

2 r.tr .. i (Typ.) l' &, IJ, ~~f.lili8ittO)fi!H:J:-:; l~ ti IJ 19 0 

.::O)tiliEt.tl::-7;J;-;i, FM~flliU:J: IJ, Bpinf"H"v 

r-;:;i,t:9 Q.:: C:: t:J: IJM~-r·~ 19 o 

ii[int.A:tJ "E- F-C· t.t I::' - 7 ;J;-Jv l''tiliW &, Ii* tt A,o 

(4) ti:\ :tJ i:lB 

BA6820F/BA6822St;t, 12F,:i,X20)LEDtlff, 6@f1*HC:: 

9 Q 4-::>0)7.Jv--:ti:~tt t :tl.-f:tl.f lll!'l/J,:'(:,~3T9Q"f1 

-J-2. ·y71J:r.\CJ::IJ, A:fJO)v/'\'JvO)~~Hrc'*9o 

~ 1 7·;i,-j' 

ch1 LED1, 3, 5, 7, 9, 11 (~tt*~l 

~27.Jv-7' 

ch1 LED2, 4, 6, 8, 10, 12 (1.'Jl.tt*~l 

BA6820F /BA6822S 

~37';i,-j' 

ch2 LED1, 3, 5, 7, 9, 11 (~tt*~l 

~47Jv-7' 

ch2 LED2, 4, 6, B, 10, 12 (1.'Jl.tt*~l 

.::O)t.:/'!J 6@0)LED i-;717't±l:tJ•-=t-e::, 4@0)~~m• 

~•-=t-HlH Tc 119o 

LED:fJ'9 "'T ,~:lT L, t.:tj]ii'O) ti:\ :tJ 'J 1 2. / 7· 7- -'r - t- f 

Fig.3(:~ L, 19 o 

ii[;nt.A :tJ "E - Fl' t.tch211tlJ-C·~~ H'rv, ch111tlJ t.t ~~ i_, 

1 -lt A,o 

'J12./1.7-'r- t-J:.Z·c1~tf, D1-D4(j:~IJ1ttA,:fJ' 

(D1, D2(H1.J{'FL,Tc'Q) 01-05fJ'.ch10)J!ijr .. i"H"v""Jv 

(:t;J: IJ 19 0 

1) ~~m• ~ti:\ :tJ (12pin-15pin) 

LEDO) 4 -::>O) 7· Jv- j'flil!'j/J,:'t:Wa ~Qt.: /'!JO) t±l :tJ•-=t

L'Active-Lowl'9 (Fig. 4 ~~lo 

ti:\ :fJ •-=t- (j: 36k Q l' j' )[, J7 '/ j' ~ :tJ. l CI Q 0) l', I) - 7 ~ 

;mi' 11\ A fflO)tffm (im'*' a 1-040)/'\·- 7- -I .::. ·y 'J r .. i 

i:.A:ti.Q) t.t/f~-r·9 0 

i-----lCYCLE 8ms----

D, H 
(15pin) L 

D, H--~ 

(14pin)L 
03 H------

(13pin)L 
D, H----+-+------~ 

( l 2pin I L '-----_J 

O, H 
(2lp1n) L 

O, H 
(20pin) L 

0, H 
(19p1n) L 

O, H 
(l8p1n) L 

O, H 
(l7p1n)L 

Oe H 
(16pin) L 

c'E:#.J"Jail'tl-:±l:IJ :$11~/'.f7- '<' - Hfosc=4kHz) 

Fig.3 

22pin 
Vee 

36k0 
LED(]) 
I'/ - F 

12-15pin 01--...04 
R4 ........ R7 2SA874 

2 .2k0 

l lpin 

Fig.4 
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2) LED F71 :ft±l:tJ (16pin-21pin) 

LED>§'. F717'9.QkllbO)t±l:tJ1', ::t-//::Jv?91' 

9 (Fig. 5 *~~)o 
91~/'f7- -v- t--1 l:'c ';{ti, f91J;U!01 (21 pin) O)~*· 

ch1 -1,9, El O)Jtnr .. i l:' t;I: ch10) A :tJ if ::i /I~ v - 9 v «Jv 1 

J: •J~c'~*"L"v"'Jvt:tJ •J * 9 o ;,}.:t:ch1-2,9.§0)Jtn 

r .. iC:t;l:ch10)..A,:tJ;lf::J /Hv-9 v1''Jv 2 J: l)~c'~* 

"L"v1'·11.-t:tJ•J t9 0 -t l,,Tch2-1,9,§0)Jtllr .. H't;!:ch2 

O)..A.1Jtf:::i /Hv-9 v1''Jv 1 J: •J ~c'~*"L"v"·11.-t: 

tJ •J, ;,J.:O)Jt~r .. i-r t;t:ch20)..A. :tJ ff:::i;,, H v- 9 v«11.- 2 J: 

IJ~c'~*"L"v1'·11.-t:fJIJ t9o Z:n>§'.1 ~H!H: l,,T::: 

O)IJJi'l'H~ I) t.J> ;t l,, t 9 o Or 05C:Jc 'T tll'iHl1'9 o 

(5) .:r- t-:'W~ HIFf (6, 7, Spin) 

• AC/DCW~HIH~· (6pin) 

1, 3pin0)3'.l;f,t..A.:tJ t5pinO)~;f,t..A.:tJO)c°S 6 t.J•>§'.>H1R t., 

t9o 

"H" : 1, 3pin "L" : 5pin 

• MUTEYi/ii-T (?pin) 

"H"C:~UIJa{]t: ~ .::i. - I- >§'. t.J> Lt 3ll:iF l,, fJc' J:? t: l,, t 9 o 

im*'L;t:"L"t: L,t9 o 

• PEAK HOLDYi/ii-T (Spin) 

"H"c·x;f,t..A.:tJ'E- FO)t::'-?*-J" HrU~Hl~~ l,,t 

"to 
;: n 6 O)'E- FW~ ii_Yi/ii-Tti Fig.60) J:? fJ !Ern~t: fJ -:i T 

c't9o 
6-Spint;t:50kQ C:/Jv/}"'J / ~ n Tc'.QO)l:', "L"v«Jv 

t: 9 .Q~*1ift:9HlBC:GNDL:ft*'l'C9 .Qx,~ ti~ •J t -tt A,o 

(6) 7'9 "J? 91.b. t v 1) -7.."91.b. (2, 4pin) 

3'.lmt..A.:tJ1~.J5-t:X<J-9.Qt±l:tJO)/it1§:ftt;t:, 2, 4pin0) R1, 

C3 (ch1 ), R 2, C4 (ch2) Z.·)~:Q:: ~ n t 9 o 

R c 7'':1'')7':J1 J.,. v'J-:;\'':J1J... 

47kQ 22µ F 14ms 2.7s 

10kQ 1Qµ F 5ms 0.3s 

( Typ.) 

7' 9 "J ? 9 1 .b. : M .A :tJ t.J> 6f=1 kHz, 1.SV (12,¢.i", El LED 

,¢.i"JT .A :tJ v "·;i,+6dB) O)f~-15- >§'..A :tJ l,, t::. t ~, 2, 4pin 

t.J"OVt.J> 62V(12,¢.i".El,¢.i"JJv1''JL-) t:.ll.-1.Q * l:'O)ffifr .. i 

v iJ - X? 1 .b. : 1.SVO) .A :tJi~-15->§'. M..A. :tJ t: t., f::. t ~, 

2, 4pint.J"2Vt.J> 6120mV (1$_ElLED,9-'.ITv1''Jv) t:.ll.T 

.Q * z.· 0) a;} rai 

R1, R2ti10kQ-47kO, C3, C4 t;l:1QµF-22µFf¥fi>§'. 

tit~ l,, * 9 0 

~mtm-!5-..A.:tJ'E-Fl:'~Z:n60)CR~·~~l:'7'9~? 

91 .b., v 1) -7..' 91 .b. t M{]Osz.·9 (Fig. 7 *00)0 

BA6820F /BA6822S 

(7) ~~~)Bi:t (9pin) 

9pin0) R3, Cst:J: l)~~~)Bi:t >§'.~:Q:: l,, t 9 o 

~~~iBi:tlocs t 31l:iFW~ ;t~lt~ T t t;l:l}.:O)~f*t.J'·~ I)* 

"to 
T(ms) ~32/fosc(kHz) 

f----T __ __, 

~-----u--L_J 

LEDF71J\t±l:fJ, 3ll:iFW~;tt±l:fJO)~Jt~, t::'-?*-

11.-Fq~, ~~a..A.q0)~.::i.-~1/'fq~~9«TZ:O) 

~~~)Bl:tt:J: IJ5~t-:i T SI), Z: n>§'.~jt.Q t {:h ".JO) 

aifraH11l'ilffift:~n •J t 9 o 

Vee 

11Pin 

Fig.5 

50k!1 

lOpin 
.,i:;-o--~__._---~~ 

Fig.6 

Fig.7 
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(8) GND~-=f (10, 11 pin) 

11pinti12pin-21pin(7) t-:'711\§~lt(l)GNDffl-=fc', 

10pinti f :lt);.Jj}(7)1§{5*(7)GNDffl-=fl'9 (Fig. 8 ~~~lo 

10pin, 11pinti1Cr*JflBl'tit~H·ll:i:>:tL l"l'f.J:l'(l)l', X't' 

iililffl-=f t tGNDl:::tiMi: L, Z < t~ i:> l ' 0 

11 pin IJ' G li ~~)~lit 71 f ~ < -£-It, t~· -f::. ~ f.J: LED~;M, tfiM. 

tf:l9{>(7) .. (', Z..:hl:::J:{>IC(l)~l!Jfl', .11 :A'l:::J:{>~,~ 

nt.i: c't:fE.::;;, f.i:l'J: 71:::1\)1-/(7)7'- 1-- '7-? t:::i!!cjj: 

b' 1Jl'~ l' 9 0 

• ~.llLJ:.(l))i~ 

(1l OdB#,. (7)).. 1J v r<Ji..., ch1, ch2(7) J\ 7 /:A~~ ti, 

1pin, 3pin(7)VR1, VR2l'~~L,Z< t~·"6l'o 

(2) ~ffi~ (9pinl (7)~ffi~Ji$~ ti4kHz, 1J.1i lt (l)Cs, R3 ti 

0.01 µ F, 41 k Q (.SZ. ti39k Q) f f~ffl 9 {> Z.. t f tit~ L, ;!:: 9 

;/J'°, f:tLJ.-:.l1}l'f~ffl9.Q:l~r15-l'tCsti0.001 µF-0.1 µF, 

RJti10kQ-100kQ(7)~1tt]i*Jl'f~ffl l,Z < t~'"6l' (Fig.9 

~~lo 

(3) BA6820F/BA6822S ti :::::i / J\ v - 1-- v -"'.Ji... (7) lj' 1 j-

2. ") ? v / :;- ;IJ''f};. < ' 1fr v A;'J[,(7)1§-% l' t :::J / j\ v - )I tf 

1!J i'F l, ;!:: 9 o Z.. (7) t::. ~ .I 1 :A f.J: C t::: J: f) LED ;IJ' ~ #.. :tJ 9 

{>~.g-;IJ'i!(, {>(7)1'1§-%71 /, GND71 /(7).11 :Ai+ 

711fr < trn ~ {> J: 7 t::: t., z < t~ "6 l '0 
(4l 9 « Z (7) ffl-=f t t V ccffl-=f J: fJ ~ l' ~J±, iii>{> l 'Ii 

GND~-=f-J: fJ1fCl'~l±b''l.Jat>{l Z.. t(l)f.J:l'J: 7 l:::)i;l! L, 

Z < t.: <:> l' (1?U t:fLEDffl~iM. f V cc~i.I* t ti7JIJ(7)~).l*J: 

f Jf#m~ 9 {> ~.g- t.J: c· )o 

(5) -JlYil:l::: v -"'Ji...;< - :$1(7)t±l1JflB ti GND-Vcc(7)ra9 f ON

OFF t::: L, Zs fJ, ~~)~i;JG71 f §;<-£-It, t~·~l '~J±;IJ'~ 

'.£l,l"l';l::9o f(7)f;:.~)..t±J1J71/;IJ'fiifrl,('."l\{>Z..C 

Z..:hb' . ..A..1JflBl:::1;~t.,, ~ffi. ~,¢.i3T, ~l!Ji'FfE9~.g

b' iii>{> (7) c, 1J = 7'7' >7'(7)~nt t 115Jtit::: 1\)1-....., ?- " 

'7-?~~(7)i=7l--t(7)~•(7)R~..A..t±J1J(7)E.g-WE~ 

BA6820F /BA6822S 

16-2lp1n 12-15p1n 

r----------- ------------------- --, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: t'7-f /\ 
: @Ii~ 
L_ ________ '-_-_-_+-_-_-_-_-_-_-_ -_ -__ -_-_._ _____ ..._ ____ ....J.J--<: 11p1n 

r- ---------------------------~ 

I I 
I I 

: fl'{}*@]~ .,i:;--':--"lOpin 

! I 
'-------------------.. --- - -- ------ __ _J 

Fig.8 

f.J:l 'J: 7 l:::)i;J!9 {>i'.,~;IJ'i!(, I);!:: 9 o ('.' 7 [_, l t)..t±J 1J 7 

1 / ;IJ''tiili [_, l [_, ;!:: 7 ~.g- t.J: ('.'ti, A 1lffl-=f-GNDra9l::: :::J 

/~/~f~..A..L,, ..A..1J71/(7)~iM,1/~-lj/:;\ffi 

<9{>Z..tl', ..A..1J~(7)Mlj~hf~~.::ttc~;l::9o 

LL 
_"-

Cl • 
{:11 

0. t .. t'-' -+--++-----~~=l~ 
.,---+--+-+-+---"'S.:_,..__ ---: I 

f---1-++-f+----S-~._ -+-~-'-i-+--J._j_LJ 
0.03 ~+s-:: __ 'K.f~sc~-+-

j ..__"-,., I ,2kHz 

1~1{: 
I 0.0 1 -t+ 

f-- :+ 
f-+- -

' 
0.003 T , , 1 

h',-~IT+l'.~-----+----1-~i-~11 ~iH:N...+.j 
I i -1 I 
, I ! 

1 I I I o. oo 1 e-+-~---HH----1---1--!-+-t+-++t 

1 
10 30 100 

!!.t lit R, (kn) 

9 pin $'H•Ht CR o:>ii\fi!l 

Fig.9 
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• C~rr:J~ttitll•/Electrical Characteristic Curves 

512 

;;;+1~~~~-

0 

"' f-
_J 

§2 0 
0 
0 

z 
~ -2 

~ 

~ -4 
w 
if) 

z 
0 
95 -6 
w 
a: 

30 

I 
Vcc=5V 
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+-- IrnI 
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BA668A 

BA 668A ~ ~~:a~n~ :,~~re~!~~?s:a:~~~e~~ sc:i:·:e:~\ Hold Meter Driver 
BA668Mi, FL,Efj t:" - ? v A;'J(, :/. - 51 F 71 :7',Efl ':lffl~ L, 

f.:'E ./I)::.-")? IC('9 0 

3l)M7 / 7"!*1~-c', 7 51 ·;;? 511 L.!.iHf v ')-.A 511 L 'i 

?IH<HtO):::i ::..--T/-tfCJ: ~ Ti~'.\f:C' ~ ;1:9 o 

The BA668A is a monolithic IC developed for driving of 

peak level meter for the fluorescent display. 

·~:Iii: 

1) fl)fi{(g)~ ~!*I~ L, l ~ \.~ 0 

2)-1~+8dB':*-J" Fmtlm~ti!i'-::ia 

3) )..tJ1 /t:"-~;i'/;l.ff~~' (75k0 Typ.)o 

•Features 

1) Built-in rectifier circuit. 
2) -1-+8dB holding function. 
3) High input impedance (75k0 Typ.). 

• JfHt 
7-7"7' ·:; :f-(J) t:"-? ;I. - 51 

f (])1t!J7 / /(]) t:" - ? ;I. - 51 

• Applications 

Peak meters of the tape deck 
Peak meters of other amplifiers 

• 91-ff~-;j"~~/Dimensions (Unit : mm) 

22.9±0.3 

• ·io ·:;? 9" 17?"7 L./Block Diagram 

17 
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BA668A 

e tlf!MM::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ii~'iliEE Vee 18 v 

~~Wi!ili:: pd 600* mW 

ti1ti.IJUe1111 Topr -20-75 ·c 

1*#i.1Jiie1111 Tstg -55-125 ·c 

~*.}, 1J 'iii± V1N 0.7 Vrms 

• tl~rf.J~tt/Electrical Characteristics (Ta=25°C, Vee =16V, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ti1t'ili~'iliEEIB1111 Vee 15 16 17 v - Fig.1 
·-

m1~.JS-~'iiii lo - 12 16 mA - Fig.1 

[J- v-"·Ji,l:f:l1J'i&:E£ VOL - - 0.5 v - Fig.1 

t\ 1 v«Jt-:±l1Jili:E£ VoH 13.0 14.5 - v - Fig.1 

:::i :..-ttv- rlii±-20 Ve-20 -5 0 +3 dB OdBfilllifl1l Fig.1 

:::i :..-tti..-- rli1±-1s Ve-15 -2 0 +2 dB OdBfilllifl1l Fig.1 

:::i:..-tti..-- r'il!:i±-10 Ve-10 -2 0 +2 dB OdBfilllifl1l Fig.1 

:::i:..-1tv- rliEE-7 Ve-7 -1 0 +1 dB OdBfill!i!'l1l Fig.1 

:::i :.-tti..-- r'iliEE-5 Ve-5 -1 0 +1 dB OdBID.ili!'l1l Fig.1 

:::i :..-tti..-- i-•EE-·3 Ve-3 -1 0 +1 dB OdBfilllifl1l Fig.1 

:::i :..-1tv- 1-ti±-1 Ve-1 -0.5 0 +o.5 dB OdBfillli!'l1l Fig.1 

:::i :..-tti..-- r'iliEEo Yeo - 0 - dB OdBID.ilifl1l Fig.1 

:::i :..-tti..-- r'il!:EE +1 Ve+1 -0.5 0 +o.5 dB OdBID.ili!'lil Fig.1 

:::i:..-tti..-- r'llE£+3 Vc+3 -1 0 +1 dB OdBID.ili!'l1l Fig.1 

:::i :..-1tv- r'iliEE +s Ve+5 -1 0 +1 dB OdBfill!i!'l1l Fig.1 

:::i :..-tti..-- r'il!:EE +a Ve+B -1.5 0 +1.5 dB OdBii)llifljl Fig.1 

A.1J~Ji V1NS - 100 - mVrms OdB#.\ VR =0.5kQ Fig.1 

A.1J1 /t:°-:1/A Z1N 47 - - kQ - Fig.1 

;J;-Jt- FtiffE -1dB- +adB#.\t:.t:>~ 'l:iE'ii\'t.i:ti1tHr? Fig.1 

;J;-Jt- FM~ HRESET - - 0.2 v - Fig.1 

:±l1J'iliii louT - - 500 µA - Fig.1 

• illlJ~IElitt~/Test Circuit 
s' 

+16V~ "f . ·'CJ~l 10" 

18 II 10 I~ 14 13 12 I I 10 

BA668A 

s, 

Fl 
Fig.1 
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BA668A 

::i:.-1~v- t-1IEE -20 -15 -10 -7 -5 -3 -1 0 +1 +3 +5 +0 
Ve (dB) 

AC}..1J v-'XJL-
10 18 32 45 56 71 89 100 112 141 179 251 

VtNS (mVrmsl 

• Jiti.lfi91J/ Application Example 

r:::::L~TO ~AL 
L..:::::.J ;~- f- P SW 

V« :.2µF f l~-1----1---1----+---+--I---+-++++------' 
lOOµF 

17 16 15 14 13 12 11 10 

2 

lk 

lOµF 

AC~ 

BA668A 

BA668A 
4 5 6 

Fig.2 

8 9 

Vcc=18V 
t,.= 1 kHz 

,~ 

~lfllo.Wff· ~ 
17 18 

A~ v v ')-;($'-( .£,. 

Vro· IC 0 L 
" 0. 1 

' 
--- -- --- - • --- .I 

Fig.3 

Fig.5 

(1) IJiz ·:; HliH·l:"'.J~'l 

t 

Fig.6 

6.8V 

V1 

JMANlJAL 

11 
Fig.4 

IJ -tz ·:; HliH·ttifi:O)ICp;jtJ60)~fllli!Eli!l;I:, Fig.31:7[.;"t c 

s •J 1'T o 

17pin~l*JtiiT.Q c0iJJf0N (:_ ij: I), 1) iz ·:; 1-fJf-/J•-/J• I);!: 

-tt A. 0 

17pinO)~{it ~ 010)r.;· - A ~fit Ve (01)-/Jf 

-"!. 
f-~ 

f-~ 

0.0 1 

Ve (01) <0.4V 

C (µF) 

Fig.7 

/ 

O)*f~~~t.:"tJ:?l:"t.Qc, 01-JJfQFFcf.i:IJIJiz·:; 1-

tJffJ>fJ> IJ ;!: T 0 Fig.21:~.ffl!Eli!f§~ ~ 7f; ~;!:To 

17pinfJ•.;, GNDl:~*1'C0)2.2 µFO) :::i / 7 /if l;t~;mi:M):A.~ 

O)F.F.1: IJ -tz ·:; I- ~ 1.1' It.Qt.: ii.I) 0) ti 0) l'' 1.k'.•"f lllif•Ht l < 
t!.~~'o MANUALtJiz·:; 1-~l;t, A1' ·:;71'17pin~GND 

v l'(Jt- 1: T .Q;:: c 1: J: IJ fJ• fJ>IJ ;!: To AUTO 1) iz ·:; Hif 

1;1:, 111' "'1c1: J: •J 1; -tz ·:; t- tJf ti' tJ>IJ *"to 

(2) 7" 9 ·:; ? 111' .b. C v 1) - .A" 111' .b. I: "'.J ~' l 

7" 9 ''.I? 9 1' .b. ( I- - / 1{- A I-A. :t.J 1: J: .Q ~A. :t.J fJ• €i 

OdB High*1'0)nifr .. i1 
v I) -A"91' .b. (OdB High~fmfJ> i:i~A.:t.J c ~-20dBfJ>' 
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Lowt t.. 9 * t'(l)~r .. ii l;t llll4pinl:9~f11t9 6 CR(l)'.JE:~ 

t'*:lE:~ tit9 o :::i /Hv-?1JllJ(l)J...1.J1 :..- t:"-1f/.A ~ 

~fl.It* t 9 9 t4pin~'f.it;lf~A1.J~(7)~1Jtt.J• SOdB!f:l1.Jbf 

Hight t..6 :l:t'(l)~'f.it(l)P~r .. infJ7:$r ·:;? :$r 1 J.,. t'i!b IJ, 

~Q)~MWv~-X:$l1b.tt..~t9o 

~ b• ~. 9H1tH!.H;i;t: "?~' l' t;t ~ (7)~lH1i1l t ICr.*H'.lB(l)'.JE: 

'll[mt(l)flt' .7. v ·:; ~ 3 Jv I' vl'\Jv(l)J~7/A.~1&-:i l'~ '9 

~~. ~~6~t~t'8ttt~oFlg.7~C(l)~t7":$r~ 

?:$11 b., v 1)-A.':$l1 .£.(7)m]f~~ff-~:1:9o +a-+3d8(7) 

v 1J-.A':$r1b.~il< ~t.:~'t.i~t:t;t, Fig.6(7)J:?I: 

4pint:10kQ t6.8Vz~"?t..~'t'( t.:~~'0 +8dB1.J•S+3dB 

Fig.8 

BA668A 

:I: t' t;til <, +1 dBt.J• S-20dB :I: t' t;tii°* t ~'? J: ? 1: 

2~~(7)Jl~~96~tWt'8t9o 

(3) t (l)ft!Jit~:quli 
1) J...1.J'h ·:;7' 1J :.-?:::i/7/-!fl;t, 3'.tmt1~1 H.Affl:::i 

/7/-lf (2pin1.J• 6(7)::J /7/-lf) t(7)1~7 / .At:J: -:i Zii 

~~AP~(l)~iJJ1'FHn.Ll:.96fl8 ~ ~*9 0 2pin1.J> Stl~ 

9 6 ::J / 7/-lf t ll lllRJ~(l)~I: ~ l' < t.: ~ ~ ' 0 tl~~l;t 

jilij'jj t ti 10 µFt'9 o 

~-~~1:.-~-1f;...;i.~. 1~0~~-z'•m~-r<~ 

~~\o 
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BA6146 

BA6146 12 .~FL ffl VU §~/'\- L.-~Jlo< -9 1"71 J'\ 

12-Point Fluorescent Display Tube VU Scale 
Bar Level Meter Driver 

BA6146t:t, FL I/ «Jv I- - ~ ffl t:::mJ~ [,, f;:. 'f ./ 1) :/ "J 7 IC 

l' T 0 -20~+8dBcM,,H:, 12,i;':\ ('VU~~ L. 19 a :;f 7 

t "J t-17)'.'.PIJ l 'flmt7' :..- 7'~ l*JM L- Z l' 1""fl7)l':;f7 t "J 

Hr.J!l tf::f~ l' T 0 1 tc. ~iR!iON-OFFai\017) ~ i - 7 { / 

·'.iM\lm ~ l*JM [,, n \ * -r 17) l'~iR!iON-OFFai\'17)M* IJ c_· 

ti.if~c"9 a 

The BA6146 is a monolithic IC developed as a fluores

cent display level meter driver. 

• !M'ft 
1) :;f7t·:; t-17)~'1Jl'!lmt7'//1Jfl*JM~nZsfJ, :;t 

7-lz ·;• i'-~Jl1J'::f~o 

2) ~)J.5j ~ .:z.-7 { /~t'M\f;jg~l*J~ L.°t"l'.Q 0 

3) .A fJ Jlmt J7 / 7° ti, DCISHf ACfilij.A :1Jf§-l5-t::: ~Ht l' e-
{> 0 

4) ib1'F~iR!i~J±i'BIHl1J''$l' (Vee= 7.5V1J1 6 IM'Fla 
5) )j!jft~)fil;IJ~:'.);IJl' (4mA Typ.)0 

•Features 

1) A built-in rectifying amplifier with low offset is used to 

eliminate the necessity for offset adjustments. 
2) Power supply muting function is provided internally. 
3) The input rectifying amplifier may be used with both 

DC and AC inputs. 

4) Wide supply voltage range (Vcc=7.5V). 
5) Low power consumption (4mA Typ.). 

•m~ 

7-7'7 ·:; ;t-17)VU~t 

{ 17)1tfl J7/7'17) VU~t 

• Applications 

Tape deck VU meters 
VU meters for amplifiers or other audio products 

e ~~ff~;f"):1~/Dimensions (Unit : mm) 

19.4±0.3 

5_1_c2 ~13 12 11 10 91 

t:::::~JJ! 
12345578 

[°'Ii N ~,~.6±0.31 ' 

0 ,~--I'° 11 \J': ~ ti ;l;I -,--
+ ~ --- M 

;'.: ii ~ 0.5±0. I O.J±0.1 ::; I 1-- 2.54±0.3 i I 

17.78±0.3 ,-- 8.8±0.6 

• :7'o ':J 7:$i'17?"7.L./Block Diagram 

I 
I 

I 
' 

I 
' 

I 
OdB 

' 

I 
OUTPUT 

I 

I 
' 

I 
I 

I 
' 

I -20dB 

I r------
1 

I Amp. 1 DET 

I : I 
' : ·~ : ,-;--{2j GNO I . L __ -- -~ -rl.-1 -
-------- 15-1:--'.J 
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e l@O*~•/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

•ll•II Vee 20 v 
if3tti~ pd 540* mW 

lllf'fiHCl!ll Topr -25-75 "C 

1*ffillllCl!ll Tstg -50-125 "C 

•*l±l:IJ•lll! lour Max. 2 mA 

• 11~a<J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vcc=18V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11Jt'fi•1uami Vee 7.5 18 20 v -
51~~~-lll! la - 4 8 mA -

.A:IJ~lf. V1N 65 100 140 mVrms ::i /Hv- I- v-"'J" 
8pin(7) :t :..- v-"'JI-

::i:..-Hv- l-v-"'Jl-1 Ve1 -24 -20 -16 dB 3pin ON 

::i:..-Hv- l-v-"'Jl-2 Ve2 -17.5 -15 -12.5 dB 4pin ON 

::i:..-1rv- l-v-"'Jl-3 Ve3 -11.5 -10 -8.5 dB Spin ON 

::i :..-Hv- 1- v-"'"J" 4 VC4 -8 -7 -6 dB 6pin ON 

::i :..-1r1...-- 1- v-"'"JI- 5 Ves -6 -5 -4 dB 7pin ON 

::i /Hv- t-v-"'J" 6 Ves -4 -3 -2 dB Spin ON 

::i:..-Hv- l-v-"'Jl-7 Ve7 -1.5 -1 -0.5 dB 9pin ON 

::i:..-Hv- l-v-"'"Jl-8 Vea - 0 - dB 10pin ON~OdBC:t"9 

::i:..-Hv- l-v-"'Jl-9 Veg +o.5 +1 +1.5 dB 11pinON 

::i :..-1r1...-- l-v-"'·;i..10 Ve10 +2 +3 +4 dB 12pin ON 

::i:..-Hv- l-v-"'Ji..11 Ve11 +4 +s +s dB 13pin ON 

::i :..-Hv- t-v-"'Ji..12 Ve12 +s.5 +s +9.5 dB 14pin ON 

PIN :J/Hv- I- v-"'JI- Ve1 60 85 - mV 3pin ON 

• ill~~liH&~/Test Circuit 

3 4 s 6 7 8 9 10 11 12 13 14 15 

r---G---116 

lOkO c, + 
10µF 

518 

R, 
10k0 

BA6146 

Fig.1 
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Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Vee 
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BA6146 

• );5Jfli§IJ/Application Example 

Ver 

FL 
-20d8 +BdB 

6 ~ ) '.:> '.:> ( > '.:> :i ( > ) ? 
3 4 5 6 7 8 9 10 11 12 13 14 15 

~ " ! 
--0--- 16 BA6146 

1 

¢ 
R' 

0 10k0 

• ~H•ttt$1lMT.>IDl.f!l:I 

(1) .A1:J1\1J7.Af.lH1i:: R1 

;::(l)t[.H1i:t.f.A1:J1 :..- t."-51'/.At::.t.i:" fJ ;l:"t a t!.tffi1iH:*~ 

< L,;!:"tC::, ~)MJ\1J7.A~J±t.f*~< f.j:f), .A1:J;t7-tz 

'Y t- tJf* ~ < t.i:"-::i T ::J /l'l'v- t- v-"Jvt::.i;l!'tJfl' ;!: Ta 

t1t~1iOt;t10kO l'T a 

(2) FL,~:tnM'F~:<Email:<Ett : C2, R 2 

a;¥:<EttC2, R2t::. J: -::i -r, 1J "fJJ\ iJ - 91 b. TRtJ~·ta: tt:.J.'.:rt 

z.·;~:<E~ n n,;1:-r o 

2 

¢ 

Fig.2 

Fig.3 

GND 

TR=2.3XC2XR2 

;!: f;: J7 :$1 ·:;? $11 b. t;J:, IC1J!Jj(l).:J'C~fjg 1:J C:: C2(l)* ~ ~ t::. 

™J1;fiL,;l:"t 0 C2=1QµFl'r.J3ms, C2=22µFz.·r.J7msl' 

'to 
R2~ 1oko tJ' "->* ~ < l.i-::i t::1i ~1fffl9 ti.t.:f, 1~v v"'JL

l'(l)::J /1'\v - l-vA;'J(,tJft'tl.Ti!:t:9a 

10-25k Q l'{fffl t., T < tC. ~ l' a 

GND 

IN 

vcc 
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BA6146 

• il~tr:J!f\¥Mdb*i/Elec.trical Characteristic Curves 

SUPPLY VOLTAGE: Vcr:·Vi 
pl!l NO 

Fig.5 1~J:J.A;!Jv"-!L-
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BA6810S 

BA6810S 12 ,r#a FL }fl VU 13~1\- l/~Jlo< - 9 1"71' J\ 

12-Point Fluorescent Display Tube 
VU Scale Peak Hold Level Meter 

BA6810S 'J:, $i 1 T 2. ·;; 7 ~Uh1Jrt (:_:: J: 0 12 ,<;$, X 2 ch 

(J) FL glfl VU §~<1)1\- vA;Jt.-;< -$1 T9 o 

3'.l.ifit, Rifit/\1:7~-=t-fd#t:., 3'.l.ifit/\1:7-=t- f''c,J:, l::"-7 

*-Jt.- H~ilEilfl,Tl 1 19u 1t.::, ~imtt~/\a#(J)2. i

f'M~i~ML.,, W:h$U@mFLgim~T~{>k~, 

1HitHlMH::J,'7J:< c·~, :::i:;z Htb!lt, l!J:;z~-.A11:::, !iii 

f§~tl: i ~l~ L., 1 9 0 

'f');; FW:h, 'Ti-7-1-tt17Jt.-,J:1!8c9o 

BA681 OS is a VU scale peak hold level meter for the 

12 point x 2 ch fluorescent display tube, based on the 
dynamic driving system. 

•%:ft 
1) $i' 1 T 2. ·;; 7 ~~ih1Jrtt::: J: ~), :,, i 1) / 7 DIP 30 pin 

(J)Jfji:;l;c· 12 ,9,, Leh, Reh ::&if;.tlc ~ {>o 

2) 3'.l.ifit/\1:7, @:ifit/\:tJ(:::X;J-J;t t..,, Wtt.'!~MilEill t.., "fl' 

Qt.::~ 2 'E- f''(J)~if;.1J'C' ~ 00 

3) 3'.l. int/\ :1J a;!t, J:. 1.V: 8 ,9, 'J: I::" - 7 * - Jt.- FM ilE 

(Typ.2S) ilfl,"fl'{>o 

4) ~im~/\a;!t(J) 2. i- f'MilEill L., H 1 9o 

5) ~~iM 2. i - I' MilE ill L., "( l IQ 0 

6) ;<-$1~/t~r.J!lffl~-=t-n1Nl 1 Zl 1 0a (1~-i'-T~e'rlc 

~0)o 

7) 12 L 1:.->.:i:7 $1~)fitlfl~-f-1i~o 

8) 112~fH±tife7"/7°i~ML.,Zc 1 0a 

9) $i 1 T 2. ·;; 7 ~Uh1Jit(J) f.:: ~, FL tg Jfl~imt (J) ;~ ~~ 

:1Ji1J1~ < ·r~9o 

•Features 

1) The DIP shrink 30 pin type, dynamically driven, pro

vides the display of 12 points, Leh and Reh. 
2) 2-mode display is realized by a changeover func

tion of AC and DC inputs. 
3) In AC input mode, the upper 8 points are provided 

with a perk hold function (Typ.2S) 

4) Mute function, upon turning ON power supply, is 
provided. 

5) Forced mute function is also provided. 

6) Meter sensitivity adjusting terminal is attached. 
7) 12L injector current terminal is equipped 

• ~Hf~'1"5!&111/Dimensions(Unit : mm) 

(adjustable at a terminal) 

10.16 I 0.3 

r i?J 
!~3-t_O"]_i 
111.4 I 0.5 I 

8) 1 /2 power compression amplifier is built in. 

9) The dynamic driving system in use reduces power 
consumed by FL tube power supply. 

•m~ 

VTR, CD, .A7v::1"7-/v:::J-$i", ::1"-7'1 :;J-y//, 

717::1"7", v-"'Jt.-;<-$1'.i:~ 

• Applications 

VTR, CD, Stero taperecorder, Audio amplifier, Level 

meter. 
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• 7· D ·:; 7J)'17 /'f 7.L./Block Diagram 

DET2 

1 ch DO IN 

2ch DO IN 

MUTE SW 

AO DO SW 

FIX 1 

FIX2 

• ~M:lll1:::~*1i/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~P!JO~I± Vee 7.0 

~rnm'k pd 600* 
, ____ , ____ , __ 

!llM'Fi.ffil.li:~@!l Topr -20~+10 

1!iH''f i.ffil.li: lll@!l Tstg -55~+125 

i:Jj;IJ~I± Vee+ VEE 36 

• IM'Ftlffit!IHl/Operating Voltage Range. 

Parameter Symbol Min. Typ Max. Unit 

Vee 4.5 5.5 v 

Unit 

v 
mW 

·c 
·c 

v 
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BA68105 

• '1311.B'!l!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5.0V) 

Parameter 

ffl\18.J5-Pi¥~i.!i!~mt 

[1/2 *7 /7"§BJ' 1 

ffl\18.J5-Pi¥:±l 1.J~I±: 

.A;l:Jtft}i\: 

:±11.J~EE 

itt:*:.A.1.J~mt 

7D.Af--7 

------

--------------------

7- t- :.-- ;?; 1vrai:±11.J~l±li 

:±11.J ~I± 1) = 1' IJ 7 { 

Ci~mt.A 1.J§!ll 

001mr.AtJtftm 

[:::.::i.-71/·'.i§BJ 

::: .::J. -7 { / ?YifilT-.AtJtft}it 

::: .::i. -71:.--1·Yifil.:r.A v ·y :/ 3 Jv I'' 

[~Jmti§BJ 

~lmti~i!Ji~ 

[ 7 1) "J I' • FIP~ I'. ';71' ·f:±l 1.J§BJ 
----

l::'-7*-JL- H<¥rai21 

:±l1.J7.::i.-71-tt17Jv 

?•J ., FD-v«Jv:±\1.J~I± 

7 •J '/ F:±l1.J 1J-7~mt 

t?°.></ f-J\1v«Jv:±l1.J~I± 

iz 7 ;( / f- :±\ 1.J I) - 7 ~)Ji! 

~i.!i! ON a;¥::: .::i. -7 1 :.-- 7'Pi¥rai 
--

001))[, x lJi!ffl~ .A 1.Jtftm 

001))[, x lJi!ffl~ .A 1J 
.A v ·y :/ 3 Jv F41 

xlJi!::i :.--1~v- t-- v-"Jv 12 

xmt::i //\v- f- v-"·Jv 11 

xlJi!::i //\v- f- v«Jv 10 

xlJi!::i //\v- f- v«Jv 9 

31'.lJi!::i :.--1~v- t-- v«Jv 8 

xlJi!::i :.--1~v- t-- v«Jv 7 

xmt::i:.--1~v- f- v-"lv 6 

xmt::i //\v- f- v/\'.Jv 5 

31'.lJi!::i//\v- t-- v«Jv 4 

31'.lJi!::i //\v- f- v«Jv 3 

xmt::i //\v- f- v/\'.Jv 2 

xmt::J//\v- f- v-"lv 1 

xmtmlili61 

Symbol Min. Typ. Max. Unit 

Ice 12 17 mA 

r-· 

Voo - - 100 mV 

R1N 2.3 3.3 4.3 kQ 

Vo 750 1000 1250 mV 
t-· 

l1N Max. ·-- --· 2 mA 

C.T. -- 70 120 mV 
j--·-·---r------r-----

!;. Vo - 0 ±120 mV 
+- --- ---

t;. VI t;. 1 500 680 850 mV 

R1NDC I 35.5 I 51 66.5 I kQ 

R1NMU 35.5 51 66.5 kQ 

Vthmu 2.2 2.5 2.8 v 

1.79 I 2.1 2.42 I kHz 

tho Id - 2.0 - s 

duty - 1/8 - -

Vg1 - 0.4 0.8 v 

lgleak - - 10 µA 

VoH 3.7 4.0 - v 

lo LEAK - - 10 µA 

Tmute - 1 ·- s 

R1NAD 35.5 51 66.5 kQ 

Vth 2.2 2.5 2.8 v 

Vc12AC 8.5 10 12 dB 

Vc11AC 5.5 7 8.5 dB 

Vc10AC 3.0 4 5.5 dB 

Vc9AC 1.0 2 3.0 dB 

VcsAC - 0 - dB 

Ve? AC -3.0 -2 -1.0 dB 

Vc6AC -5.5 -4 -3.0 dB 

Vc5AC -8.5 -7 -5.5 dB 

Vc4AC -15 -10 -8.5 dB 

Vc3AC -25 -20 -15 dB 

Vc2AC -35 -30 -25 dB 

Vc1AC -55 -40 -35 dB 

V1NAC 250 400 630 mVrms 

naNm 

Conditions 

l1N=O, RL=47kQ 

l1N=-100 µA, RL=47kQ 

V1N=2.4Vrms. 1=11<Hz, RL=47kQ 
--

l1N=-100µA 
- -------- --- ------

liN=-10--100 µA 

I 

I C1=0.01 µ F, R1=47kQ 

#!mti~i!Ji~ 2.0kHz Pi¥ 
,, ,, 3) 

IL=5mA, Rinj=750Q 

VcE=5 V 

IL=2mA, R;ni=750Q 

VEE=-31V 

#!mti~iBl~ 2.0kHz Pi¥ 

----
1::°-7*-Jv f'·i!iJ~JSI 

,, 
,, 

-·--,, 

,, 
,, 
,, 

1::·-7 *-Jv "."' t, 
,, 
,, 
,, 

31'.lJi!::i :.--1~v- f- v-"'lv 8 O>ot :.-- v-"·1i,. 
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Parameter Symbol Min. Typ. Max. Unit Conditions 

iAillf:::i :..-1~v- t- vA:'Jv 12 Vc120c 2.22 2.49 2.75 v 7) 

iAillf:::i/Jtv- t-vA:'Jv 11 Vc11oc 1.91 2.13 2.36 v 
iAillt:::J/Jtv- I- v-"'Jv 10 Vc10oc 1.51 1.80 2.05 v 
iAillf:::i /Jtv- t- v-"'Jv 9 Vcsoc 1.29 1.63 1.95 v 
iAillf:::i /Jtv- t- v-"'Jv 8 Vcsoc 1.10 1.46 1.81 v 
iAillf:::i:..-Jtv- t-v-"'Jv7 Vc70c 0.99 1.31 1.63 v 
iAillf:::i /Jtv- t- v-"'Jv 6 Vc6DC 0.87 1.18 1.49 v 
iAillf:::i:..-Jtv- t-vA::Jt-5 Vcsoc 0.72 0.98 1.24 v 
iAillt:::i:..-1~v- t-v-"'Jv4 Vc4oc 0.56 0.82 1.08 v 
iAillt:::i:..-1~v- t-vA:'Jt-3 Vc3oc 0.29 0.44 0.59 v 
iAillt:::i:..-1~v- t-vA:'Jv2 Vc20c 0.12 0.22 0.32 v 
3l::illt:::i :..-1~v- t- vA:'Jv 1 Verne 0.04 0.09 0.15 v 
'jlJ ") t-:'iii:*t!:l7J~illf loMax. 5 - - mA VoL=0.8V, Rinj=750Q 

-----

-1?7 ;< / t-ili:*t!:l7J~illf lo Max. 2 - - mA VoH=3.7V, Rinj=750Q 

:::i :..-1~v- t- v-"'Jv£~,'i\>.~J± Vco 1.98 2.2 2.42 v 8) 

R, Leh 7 .. 1';., .t. 1vrai1~7 'Y ~ R/L -1.0 0 +1.0 dB 9) 

1 3 pin, 5 pin O)'fiiit CR ~'fO)J71' 'J 7~r.i. 1) :IJJ(IJ~IL,1111-f.Ht CR O)jjl:J: ?li!l'.~6;: tl1'7!t! :!OT, ;:O)t ;! CR 0)3'flit110)-tt71:J: IJ ::i;... 
1~v- r vA::Jvl1'~'.P:!'l:h6;: t IJ'N> •J :!OT, 

2 t:-7*-1" l"Uxlll!::i ;...1~v- r vA::JvO) s-12 :!07!0) s•-r:T, ilil.A:tJ~u t:-7*-1" I" t..:10-tt1t,, 
3 7 •J 'J l"t:ll:tJ (13 pin, 14 pin) (/)r :i-7 { 1' 1 "::.-7€Tli!H:if, L.:l:T, (~lli<Jllilll:X 2.0kHz ~) ~t; C=0.01 µ F, R=47kQ~(/) Typ. liliU ( ) 

l*J(J)fi t ~•a T, 

Bms (7.6ms) 

4.0ms (3.Bms) 

4 illll!, 3'.Elll!Wlt.A:tJl;t "H" vA::1a..~1:xlll!, "L" vA::1a..~1:ill:lll!f .A:tJ t..:l:T, 

5 3'.Elll!::i /Hv- r vA:'lv(J);llU/H;t 0 dB• f~l!!' L.to~(J)1ili7!T 0 10 pin iiE£1:Z~iil L. Z (to<"~', 
6 3llll!l.i!i/l(J)jj!~l;t 10 pin, 11 pin {t;fili¥](J)J:? l:ID!'.)f: L.to t (!(J)'fift7!T, ~t;, 

AC A:tJl:lllJT6jj!~!H;t, ttl:tJ1 ;...t;-1(;...;.: SOOQ(J)~JliifiJ: IJ)..:tJ <" ttto t 
(!(J)'fift7!T, 

1 •nT•&~IJ'.AttatJ.,~ij. ~uli'il~~•nT•J:?~;:tuN>ij:l:-tt/t,, 

ii!iiJl!:J /Hv- r vA::Jv(J)'l!!~l;t 10 pin, 11 pin f;fili¥](J)J:? l:ID!:)f: [,tot i! 
(J)fili7!T, J:., z AC .A:tJl:J:6 a dB il!IMHf(J)vA::lvl;t~'.J>i!l'.hlJ :!:T, 

8 AC400mVrmsA :tJ (J) t i!, 8•13 IJ'J;\i.nT 6 t t! (J) 1 Op in 11E£ 

"f l 
13.okn 

9 10pin, 11pin €ii 6 (J)~j'i:tli'il [;I: L.to t t!, 8#.i.1311'#.inT• t (!(/)AC A:tJ~iJ!ji(/) R, LT'\' ;...;t.Jv(/) Leh€~*': L.to t (!(J)!t 
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e iJ11J~@l~~/Test Circuit 

o AC IN 

VR ';J: 10k0<7l Volume 

Fig. 1 

• J;t;Jl.lf§IJ/ Application Example 

FL<g 

7500 

VR ';J: 10k0 volume 

Fig. 2 

RDHm 

BA6810S 
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• lll~~ljij 

(lJ .A:htm 

BA6801S(f).A.1Jtl:, 2, 4pin if3'.l)lit18-!5-ffl, 6, ?pin if~ 

)lit18-!5-ffll'To .:. n S(f)J..1JO)-llJ}t;t ';t 9pin l''fi-l'. 

"H" vl'(Jv(f) C:: ~ 2, 4pin (3'.l)lit) ifi~HR ~ tL :l: 9 o lAdf-:> 

T, f?U 'i'2, 4pin ': 'j: ::f- 7 1 ;f 18-15- f, 6, ?pin ': 'j: 

7-::i.-7-IJ1 S(f)~"/7-Jv;t.-nf:J:h (~)Jit~I±) f.A.1JL, 

TstHf, 9pin f-llJ}tjt{>Z.(:,;:::J::IJ1-::J(f)~~'lWf::f-

71 ;f j,.-l'(J(, ;I.-?!(: //j-J(, ;I. - ":J (f) 2 -.J(f)ff}j ~ f ~ -1! 

{>.:. C:: IJ''Z ~ :l: To 

(2) t 0 -?*-JvF 

BA6so1s ,;i:, 3'.l)litA. nai¥,:iii::k18-!5-v"'·11.- f-:<E:ai¥r .. i* 
-Jv F L,~~T {> t 0 -? *-Jv F~lmf1'! !_, n 1 :t: To 

t°-? *-11.- Fe·~{> v.l\·11.-,;i:, :::i :--1~v- t- v.l\·11.- s 
tJ1 S 12 :l: Z(f) 8 #.i. TT o t 0 -? *-Jv r:·ai¥r.,,,;i:, #~f.!il 

iBi~ 2kHz (f) e: ~ H.br .. i (Typ.) T &. •J, #~f.!iliBi~(f)f~ 

,;::: J:: ? T 1£ b I) * T 0 

(3) MUTE~~~ 

MUTEYiffi-T "H" T;t.-9~~fil){>Z.(:tJ'l'~:l'.9o 

( 4) ;I. - 9 !2iJi~r.J~fflYiffi-T 

VR t: 10k0 <" Sl 1 0)-=f.lliJ:<f:t!.Hii:fr~*11: !_,, AC .A:ht: 

400mVrms A.fJ !_,Hi¥, 8,r,1?J31J'1~3TT {> J::? t: VR f ~r.J 

~L,T< tU~l 1 o .!JS, R, Lch7-t>/i:-Jvr .. i1\7·:;~,j: 

±1.0dB l'9o 

Fig. 3 

(5) -'/I) "J f''tJ:j1J 

13, 14 pin (f) "/ 1) "J Ft±l:h ,;J:, NPN (f)::f-7'/ :::iv? 9 

ff~:<\(: .IJ-:> TS IJ, ~l!t;J: Active-Low (~~'lWf #.i.iTT 

{>ai¥,;J: "L" v.l\'Jv(f)t±:11JC:.IJ{>) C::.IJ-:>Tl':l'.9o l.,t.:: 

tJ'? -r. ~~'lW un:b ~ -tt{,~1~;-t;i:, litmm1H:~"9 J::? 

t:PNP 1-7/::;.AJ (01, 01) f9H;fttl.,Tf~Jf.IL,;t: 

To (Fig. 4 *W.O 
(6) t? ;1.:,. rt±l1JfiB 

15 pin IJ1 S 28 pin (f)iz "/;I./ r t±l:h ,;J:, PNP I- 7 :,.-;;·.::z. 
9(f)::f-7/:::iv?":J8:<\'.l'To 7~~F1Y"~ v" 
)(,(f) (: ~ Ch1 (2, 6 pin) (f) v.l\'JviJ>tJ:j1J ~ tt,, -'/I)") f'' 

tJ' "L" v.l\'Jv(f) (:~ch 2 (4, 7 pin) fJ't±l:h ~ tL :l: 9 o 

(Fig. smRO 

BA6810S 

Fig. 4 

FL~? 1J ., r 

Fig. 5 

(7) ·'.i 1J·;i F, t7';t./t-t±l1J91~>7'7-t>-1-

7·1J ·;i F, iz 7· ;t. / 1-(f)tJ:l:h(f) 91~/7·7 -v- H;J: Fig. 

6 (f) J:: ') (;::: fJ I) ;l: 9 0 

7'!, r 1 (ch1) :LJ LJ 
r--' -+'-~8~m_s _ __,1lms: 

H~_,_~'~--. ..--~~1~1~---. 

7 '! ., r 2 (ch 2) 1 I I 
L : 4ms H 
H 

t?;1:.-co1-012 
L 

ch 1 ch2 

Fig. 6 

ch I ch2 

( 8) J' ":J ';! J 9 1 A (: I) 'fJJ ~· I) - ":J 1 A 

3'.l)Jit.i\1J18.J5-L:X<J-"9{>tJ:j1JO)Jit*'li';J:3, 5 pin c·);R:;l: I) 

:l'.9o Z.(f)ai¥, CR(f)3'En5(~0)-Jt7'':J::•J:::i/J'\v- 1-v 

"'·;i,tJ".§>-~'1£b{>.:. C:: tJ'&. •J :t: 9 o 

(9) #~f.!il)Jf~ 

30 pin (f) R, Ct: J:: IJ #~f.!il)Jf~ f 8~:<f: (_, :l: 9 o #~f.!il 

iBi~tosc t7' 1) ·;; F't±l:hf.!illtH (:(j:;.)\'(f)~fM'PXIJ:lL-15 

:l'.9o,, 

H 
L 

T 

T(ms) 16 1050 (kHz) 

Fig. 7 
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• ~~tr.J!M'ttdU.*/Electrical Characteristic Curves 

~ .s 
o._" 

z 
0 
i== 
<( 
o._ 
Ui 
Cf) 

Ci 
a: 
w 
:;: 
0 o._ 

1000 

800 

600 

400 

200 1-~-

0 
0 25 50 

Ta =25"C ~JJ:.I~ 
6mW '"C<:·n;~ 

'~~-·----1 
' 

75 100 

' '',, 

125 

AMBIENT TEMPERATURE : Ta ("C) 

~ 
6 

V,,=5V 

.J 
v,,-~ov 

5 
_J 
w 
> w 4 
_J 

I 
0 
I' 3 
1--
::J 
o._ 
1-- 2 
::J 
0 

1--z 
w 1 :::. 
0 
w 
Cf) 

0 
0 2 3 4 5 6 7 8 

OUTPUT CURRENT : 10 (mA) 

Fig. 10 i!? ;( / 1-til:tJ "H" ~l±-til:tJ~mt~;¥tt 

G::' 
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0 

a: 
~ 
Ui 
<( 
o._ 
<( 
0 
_J 
<( 
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w 
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ftDNID 

BA6810S 

_J 
w 
> 
~ 31--1--4-~-+--+--t---+-+-1--4-+-+--+-~ 

:;: 
'3 
1-- 21--1--4--+-+--+--t---+-+-1--4-+-+-1+--+-I 
::J 
o._ 
1--
::J 
0 
0 
cr: 
0 1 .. J./ 

old::±d::±:t:±:trtilllJJ 
0 5 10 15 

OUTPUT CURRENT : ·10 (mA) 

0·005 '--5.-..u'-'-'-10--2'""'0--'--'-5-'-o..L...L..u.1.L..oo-~2.L..oo,._.-'-'500 

EXTERNAL RESISTOR : R, (kn) 
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BA6810F 

BA6810F 12 ~FL Jt1 VU §~/~-v~Jlo< -9 1''7-{ I~ 
12-Point Fluorescent Display Tube 
VU Scale Peak Hold Level Meter 

BA681 OF Lt, :$i 1 T 2. 'J nilliJ1JJt(: J: {> 12 ,~Y 2ch (]) 

FLWJf.IVU §~(])1~-v"Jv;<-)lc--to 

~~. •~Ah•Tfffl;, ~~Ah'E-FT~~-?* 

- Jt- l''•ijg i 11 L, Tl 119 o 1 t.::, ill:imWrAa#(J) 2. i - t

•~ i~ML,, ilihM~•mFLWf~~T~{i~~. n 
1'J-(H\B£fj,';d:< <:''~, ::i.A H!bJOt, ~.A~-.A1t, ~1~ 

*!i:'lif~JJl.L,19o 7 1J ';; Filih, 7'i-71-tt1?Jt.-(i 

1/8 T9 o 

BA681 OF is a VU scale peak hold level meter for the 
12 point X 2ch fluorescent display tube, based on the 

dynamic driving system . 

• ~ij:lit 

1) :>i 17 2. ') nni11J:iti= J: ~J, soP28pin (])JT~~*c', 

12,~, Leh, Rch~~;lf(:''~{io 

2) ~51itAh, •~A:l:Ji:x-tl/t L,, tJJm;{.•ijH1J L,Tl' 

{it.::~ 2-=t- l''(J)~~fJ'T~{io 

3) ~)lit A h a#, J:. 1:\i: 8 ,s;, (i t:0 
- ? * - Jt.- I' • ijg 

(Typ.2S) f1'Jl,"tl 1{> 0 

4) ill:imtl~Aa#(J)2. i- t-•ijEf1'JL,"tl 1{>0 

5) ~~l!JIJ 2. i - t-•ijEf 1J L, Tl 1{> 0 

6) ;< -:'1~/i~r.J~ffl•TfJ''1'tl 1 "tl 1 {>0 (1 •TT~r.Jafic' 

~ .Q lo 

7) 12 L 1 ;.,.;/'I? )lil[~ffl-T1i~o 

8) 1/2*/±JfsJ7/7°f~·l,Tll{i 0 

9) :>i172. ;;nIB~i11JJt(])t.::~. FLWfflill:i~(J))~lfill: 

:l:Jf1J1~ < T~{i 0 

•Features 

1) The SOP28pin type, dynamically driven, provides 
the display of 12 points, Leh and Reh. 

2) 2-mode display is realized by a changeover func
tion of AC and DC inputs, 

3) In AC input mode, the upper 8 points are provided 
with a peak hold function (Typ.2S) 

4) Mute function, upon turning ON power supply, is 
provided. 

5) Forced mute function is also provided. 
6) Meter sensitivity adjusting terminal is attached. 
7) 12 L injector current terminal is equipped 

(adjustable at a terminal). 

• ~tff~'1"5:!~/Dimensions (Unit : mm) 

8) 1 /2 power compression amplifier is built in. 
9) The dynamic driving system in use reduces power 

consumed by FL tube power supply, 

•m~ 

VTR, CD, .A7v::t7-:1V:J-:$i', ::t-7'1::t7"/:1, 

tJ 7 ;;t Jr, V "'" ;( - :$l :i:~o 

• Applications 

VTR, CD, stereo taperecorder, audio amplifier, level 
meter. 
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• :io ·:; 7~ 17'/f7.L../Block Diagram 

~ ~ ~ ~ 
0 0 N 0 
0 0 <( 

f- -"' w 0 
0 N 

0 a: 

I= <( ~ 0 

-"' 0 w 0 ~ en > 0 - 0 

$: $: N 0 N -x x z -0 -0 en en G:: G:: CJ. c'5 c'5 w 0 
f- 0 
::::> 

0 ::;: 
<( 

• ~Mii::k:iE:.ta/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P:IJO~I± Vee 7.0 v 
ff:g:m!J<: pd 600* mW 

!fbf'Filffi.li:mOO Topr -20-+10 ·c 
1¥7-filffi.li:mOO Tstg -55-+125 ·c 
tll:tJ~I± Vee+ VEE 36 v 

*Ta=25°ei:tHt 6 mw1·e <'ff~ (50mmX50mmX1.6mm ([)1i'7 I>F£1!i1j;~at'i) 

• l!JfftlEEiillm/Operating Voltage Range 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 5.5 v 

naHrn 

0 N "' ... "' 0 0 0 0 

BA6810F 
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BA6810F 

• CSK~!f\¥11/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=S.OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Ice 12 17 mA 

( 1 /2 ~ 7' / :1$) 1) 

lft\1io5-Pi¥:±l :1J11i:B: Voo - - 100 mV l1N=O RL=47kQ 

A:tltft:fit R1N 2.3 3.3 4.3 kQ 

:±l:1J~B: Vo 750 1000 1250 mV l1N=-100 µA, RL=47kQ 

iiickA::1J~~ l1N Max. - - 2 mA 

·'.l[:JA t--7 C.T. - 70 120 mV V1N=2.4Vrm5 , f=1 kHz, RL=47kQ 

7- "I' :..-;J:1vr.i:±l:tJ~B:ii fl Vo - 0 ±120 mV l1N=-1001lA 

tl:l:tJ'lli:B:'J=t''J7-1 /lV/ll1 500 680 850 mV liN=-10--100 µA 

(iFi:mtA:tJilBJ 

iFi:mtA1J1ftm I R1NDC 35.5 I 51 66.5 I kQ I 
(2.i-7-1/·'.illll) 

2. i -7- 1 :..- ~iillli'TA1J1!.lm R1NMU 35.5 51 66.5 kQ 

2. i-7- 1 /·'.iillli'T-7. v ·:1;., 3 Jv I'. Vthmu 2.2 2.5 2.8 v 
(~~tiilBl 

~~ti~il.llfi I 1.79 I 2.1 2.42 I kHz I C1=0.01 ll F, R1=47kQ 

(7 1J ·y I'"· FIP{\-1'"7-i 7tl:l:tJJlll) 

t' - 7 * - 1v l'"Pi¥r.i2 > lhold - 2.0 - s ~~ti~il.llfi 2.0kHz Pi¥ 

:±l:tJ-T i-71-t.t-i7 Jv duty - 1/8 - - ~~ti~il.llfi 2.0kHz Pi¥3 l 

'i IJ ·y FCJ- [.,"(Jt,.:±J:tJ'lli:B: Vg1 - 0.4 0.8 v IL=5mA, R;nj=750Q 

'i 1) ·y F :±l :tJ IJ - 7 'lli:mt lg1eak - - 10 llA VcE=5 V 

121·;( :..- l-1\-f v-""Jv:±l:tJili:B: VoH 3.7 4.0 - v IL=2mA, R;nj=750Q 

1z ?" ;( / I- ti:l 1J I) - 7 'll[)M lo LEAK - - 10 llA VEE=-31V 

ili:i1* ON Pi¥ 2. i - 7- { / ?"Pi¥rai lmute - 1 - s ~~ti~il.llfi 2.0kHz Pi¥ 

iFi:mt, 3'.<::mt~~A /Jtft:fit R1NAD 35.5 51 66.5 kQ 

iFi:mt, 3'.<::mt~~A:tJ Vth 2.2 2.5 2.8 v 
7. v ·y ;_, 3 JI- 1'·4 > 

3i:mt::J //\[.,- t- [.,A;"Jj, 12 Vc12AC 8.5 10 12 dB t'-7*-J" l'"<l(,1) 5 ) 

3i:mt::J//\[.,- t-1/A;"Jj, 11 Vc11AC 5.5 7 8.5 dB ,,, 

3i:mt::J//\v- t-v«Jv 10 Vc10AC 3.0 4 5.5 dB ,,, 

3i:mt::J//\v- t-v«Jl-9 Vc9AC 1.0 2 3.0 dB ,,, 

3i:mt::J//\v- t- v-""Jv 8 VcaAC - 0 - dB ,,, 

3'.<::mt::J//\[.,- t-1/A;"Jj, 7 Ve? AC -3.0 -2 -1.0 dB ,,, 

3i:mt::J //\[.,- t-1/A;"Jj, 6 Vc6AC -5.5 -4 -3.0 dB ,,, 

3i:mt::J :,-1\v- t- v«Jv 5 Vc5AC -8.5 -7 -5.5 dB ,,, 

3'.<::mt::J //\[/- t- [.,A;")t,. 4 Vc4AC -15 -10 -8.5 dB t'-7*-J" l'"ti: [, 

3i:mt::J//\v- t-v'''"J" 3 Vc3AC -25 -20 -15 dB ,,, 

3i:mt::J//\v- t-v«Ji- 2 Vc2AC -35 -30 -25 dB ,,, 

3i:mt::J //\[.,- t- [.,A;"Jj, 1 Vc1AC -55 -40 -35 dB ,,, 

3i: mt le& ff6 ) V1NAC 250 400 630 mVrms 3'.<::mt::J //\v- t- v-"·11- 8 O);t :...- v«Jv 
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BA6810F 

Parameter Symbol Min. Typ. Max. Unit Conditions 

illi:ilil:::i :--1~1,;- t- '-'-"'Jv 12 Vc12oc 2.22 2.49 2 75 v 7) 

illi:mt::J/Hi,;-f-i,;-"'Jv11 Vc110c 1.91 2.13 2.38 v 
illi:ilil:::i :--1~1,;- t- '-'-"'Jv 10 Vc10oc 1.5 1.80 2.05 v 
illi:)f,t::J/Hi,;- f-i,;-"Jv9 Vcgoc 1.29 1.63 1.95 v 
illi:ilil:::i :--1~1,;- t- '-'-"lv 8 Vcsoc 1.10 1.46 1.81 v 

---------- ----

illi:ilil:::i :--1~1,;- t- '-'-"Jv 7 Vcmc 0.99 1.31 1.63 v 
illi:ilil:::i:--1~1,;- t- 1,;«1v 6 Vc6DC 0.87 1.18 1.49 v 
illi:ifit::J/Hi,;- f-[.;«Jv5 Vcsoc 0.72 0.98 1.24 v 
illi:)fit::J //~[.;- t- [.;«Iv 4 Vc4DC 0.56 0.82 1.08 v 

----------

illi:mt ::J /I~[.; - f- [.; -"lv 3 Vc3oc 0.29 0.44 0.59 v 
- ----------------·---- --

illi:ifit:::i :--1~1,;- t- '-'-"lv 2 Vcwc 0.12 0.22 0.32 v 
----------------------

illi:mt::J/Hi,;- f-[.;-"Jv 1 Verne 0.04 0.09 0.15 v ___________ ,_ _____ ·---- ---

'f 'J ') t'ITTt:*:t!:J;IJ~)Jft lo Max. 5 mA VoL =0.8V, Rinj=750Q 
---------- ---~--- -- - --- -- ------------·-· ------------ -

t-7.></t-iilt:*:t!:J;IJ~ilil loMax. 2 mA VoH=3.7V, Rinj=750Q 
--· --··---- . ----·----------- -------------· 

:::i:--1~1,;- t- '-'-"lv¥!!.S\~ll. Vco 1.98 2.2 2.42 v 8) 
----- ----- ----------------------- --------··--- -------------

R, Lchf-t'/:?-JvFai11·7·;1'1' R/L -1.0 0 +10 dB 9) 

1 24 pin, 26 pin <7)-'f')i!ft CR "1i'f-Q)7:)1 ·:; ?P#rai, 1) ;IJ/(IJP#railHff;Ht CR Q)filil:J: CJ T;lr;\."'.: t h'c I'*"'" O:Q) t" CR Q):J\'.li'J:"<fl:Q)-!f 71: J: I) :J 

:.--1,v- r v''dv n'J-'t·;![t:i <>.: t h'Ji, •J :!'-;" 
2 1::· - ? ;J;-;i, r li'.ilmt:::i :.--1,v- 1- v-"JvQ) s~12 :!' l'Q) a .\\i. z-;" iiimtJ..:IJP#IH:'--7 ;J; -;i, F 0 :!' -tt A," 

3 7 1J ·:; Ftl:::IJ (6 pin, 7 pin) Q)j' i -7- 1 

?1~:.--?fT~~~L,:1'"9" (R••$B 
2.0kHz P#) "s C=0.01 µ F R=47k0P# 

Q) Typ 1illli ( ) 11'JQ)fillUf1J :1'"9" 

4 iiimt, 31'5Jltt;1Jj!-!),,:1Jli "H" v-"M#'.il)Jit "L" v/\M#ii1!5Jltf),,:IJ [.,:!'"to 

s '.iliiit::i :.--1,v- 1- v-"JHMJHllli o dB ,\\i,f '/ll!l 0tcilt0)1ilic·"t" 3 pin "<1>:1±1:-n/lloil t_, -r < tc i" ''" 
6 3i'ili1!2\/iO)millli 3 pin, 4 pin f;/>~Q)J:? 1:,Jl:j]? 0tc t f!cQ) 

•z-;" "°s, ACJ..:IJ~•-O<>••~. tl:::/Ji/~-9/~ 
600QQ)~jffeiffiJ: IJ J,,:IJ 1' tLtc t l'Q)filic"to 

7 ~U"96~~WJ..tL~tJ-,~ij, ~~R•~~U96J:)"°~ 

tliiJi,•J:l'-tth,o iiimt::i:.--1~1c-1-1c-"JvQ)mm1;13 pin, 

4 pin f ;/>~Q)J:? l:<Jl:j]? [.,tot l'O)filll'9 o J:-, l AC J..:IJ 

t: J: 6 0 dB '1/l!\l'/jtQ) v-'\Jv li§-'.J-"ll'tJ IJ :J' 9 0 

8 AC400mVrmsJ..:IJQ)cl', 8,¢.i.Ellf,¢.i.U"9,6cl'Q)3pinil!:EE 

3 pin 4pin 

l18k0 J 

F 

8.0ms(7.6ms) 

1.0ms( 0.95ms) 
1- · -1 i--1.0ms(0.95ms) 

LJ 
4.0ms ( 3.8ms) 

9 3pin, 4pinf6) O)~d'i'tRGl:L,tct~. 8,¢.i.Elh'.\\iJJ"96cficQ)ACJ..:IJ'il!EEQ)R, L7"-V/;jc.Jl-Q)Lchfi!fif;k0tcl::l'Q)tt 
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• )!l1J:fEIEl~[;gj/Test Circuit 
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• J;C;Jfii"J/ Application Example 
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• l/Jfl:~~ 

(1) .A.:Mm 

BA6810F O).A_-fJ ti, 23, 25 pin 1.J"3tmtf§{5-ffl, 27, 28 

pin 1.J"•mt1"§{5-ffl l' 9 a .:: n S 0) A. 1JO)t;iJ• ~ti 2 pin l' 

fi1,'. "H" v"'JvO)C.~23, 25pin (:Q:mt) 1.J'·i~HR~n 

190 L,f::.1.J'-;;-C, m~t;f, 23, 25 pin '::ti:t-7'1 :t 

1"§{5-f, 27, 28 pin '::ti-T:i--J-fJ'SO)~'f-J-Jv;t.-51 

W1J (•~•ffl f.A.1JG-Cs~~. 2~nfW•~G.:: 

c. ct 1J 1 -:::iO)W~~f :t-7' 1 :t v-"'·Jr,;1. - 51 c. ~'f 
-j- )[,;I. - 510) 2 -:JO)fl!J ~ f ~it Q.:: C.1.J"l' ~ 19 0 

(2) 1::0 -7*-Jvi< 

BA6810F ti, :'Zmt.A. 1JPi¥'=~7d"§{5- v "')[, f-:<E:Pil'rai;t; 

-Jv FGW~9Gl::0-7*-Jv F~ljgf~L,-C1,'19o 

1::"-7*-Jv Fl'~ Q v-"Jv,i, :i/Hv- "v"·Jr, 5 

!J'S 121-C·O) 8,~l'9o 1::0 -7*-Jv i-·ail'raiti, #~~ 

)Bl~ 2kHz 0) C. ~ 2fJ;rai (Typ.) l' &. IJ, #~~)Bl~0)1@ 

';::J:-;;-C~:tJIJ 190 

(3) MUTE ~~E 

MUTE Yili-T "H" c· ;t. -51W~ft;i]G.:: C.1.J"l' ~ 19 o 

(4) ;l.-51~Jt~r.J!lfflYili-T 

VR ';::: 1 Ok Q <" S 1,' 0)-=f. ~At t!H/L f ttifde L,, AC A. 1J ';::: 

400mVrms .A.1J [.,Hi\', 8,~§1.J"J~3T9 G J: ') ';::: VR f~):J 

Jlt.,-C<t.=·~1,'o 1Js, R, Lch7-v/:Z.,Jvrai1'i·7·:;::1-'i 

±1.0dB c'9o 

Fig. 3 

(5) '/ 1) ·:; FW;fJ 

6, 7pinO)'f 1)") FW:tHi, NPNO)::f-//:Jv751m 

;£C.1J-;;-C S IJ, il~!lW Active-Low (W~~f ,93T9G 

Pi\' ti "L" v-"'.JvO)W1J C.1J .Q) C.1J-;; z1,' 19 o t., t::.1.J' 

-;; -C, W~~U~i;IJ ~it .Q~'&l'ti, J;tffl§R~H;::~9 J: 7 ';::: 

PNP j-. 7 / ::.;·;;o (Oi. 0 2 ) f9}1;Hf l.,-Cf~ffl L, 19 a 

(Fig. Ht~~) 

(6) t·'..:f;t. / t-W1JflB 

8pinfJ'S19pinO)t'/;t./j-.W1Jti, PNP j-.7:,,.::.;'.::z. 

510) :t - 7' / :i v 7 51ff~:itl'9 o ?' 1) ·:; F 1 1f "L" v ". 

JvO)C.~ch1 (23, 27pin) O)v"'Jv1.J"W1J~n. ?' 1J·:; 

Ft.J" "L" v"·Jr,O) C. ~ch 2 (25, 28 pin) 1.J'.W1J ~ti 

190 (Fig. 5~~~) 

BA6810F 

- VEE 

Fig. 4 

FL:g7 'J ·; r 

Fig. 5 

(7) ? 1J·:;F, t?';t./t-W1J511~/?'7-v-i-. 

?' 1J "J i-·, t ?' ;1. / j-.O)W1J0)511 ~ / ?'7 -v- 1- 'i Fig. 

60)J:')';:::1J I) 19 0 

7'') ') r 1 (ch1) :-u LJ 
,...' -+1 __ 8_m_s __ ~: 

H--1>--"1-----, .---1~1---, 

7'J·;r2(ch2) 1 ' I I 
L : : 4ms H 
H 

-tr7.><:-ro1 012 
L 

ch 1 ch2 

Fig. 6 

ch 1 ch2 

(8) 7'51·y7 511 J.,., C IJ fJJ'\l)-511 J.,., 

3tmt.A.1J1"§{5-,;::Xj9 Q W1JO)Jit*tW 24, 26 pinl'5~1 

IJ19 0 .::O)Pi\', CR0)1C1iJc•O)-ff7'';::J:IJ:J//\v- l

v-"''Jv1.J"~'.'.J.-'~:hG.:: C.1.J'&. IJ 19 a 

(9) #~~)Bl~ 

21 pinO)R, c,;::J:IJ#~~)Bl~fil~'.<E:G19o #~~ 

)Bl~ fosc C. 7· 1J ·y i-·wn~itH C. ti/XO)~fU"P.lt IJ .:lz:ti 

190 

H 
L 

T 

T(ms) ~· 16 f 0 eo (kHz) 

Fig. 7 
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• -~l'r.J~t!l:lll!*l/Electrical Characteristic Curves 
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BA6800A/BA6800AF/BA6805A 

BA6800A 
BA6800AF 
BA6805A 

16 ,ifi\ FL ffl VU El~/~ - v "'(JI,,;< - 9 I" 71' I~ 
16-Point Fluorescent Display Tube VU Scale 
Peak Hold Level Meter 

BA6800A/BA6800AF/BA6805A ,;1:, ;;.· 1-r ~ "J? ~Uh15 

;rtt: J: .Q 16,¢.i: X 2chi&~O) FL~ fflVU § @l;O)J\ - v /\·;i,. 
:i--9 F71J\-z'9o 

~·' ••.A.h~~fM~, ~•A.h~-FC'~~-?* 
- ;i,. F~lit: f :fj L., Z c' ;!: 9 o 

:t:t.::, ~;JJM~A.ai'fO)~ .:i.- t-~lit:fi*JlijL.,, t±lhflB,i•t& 

FL~ UIH!h l' a- .Q t.:: iYJ , 9J.i•Ht flB .r., f '.1'' 1J < l' a- , :J .A 

H!b.li, 11ii.A ,,-.;:- .A 1t, ~f§fl!tt f ~}Ji. L., ;!: 9 o 

7 IJ ") F t±l h j-' .l - j- 1 -ij-1 ? )(... ffBA6800A, BA6800A 

F'j: 1 /8-z', BA6805A l' ,;1: 1/4C'9 0 t 0) 'U'0)1iftt ,;1: f.!jj 

~ll C: B ;!: -:it.::< !Pl t.;; 1'9 (t.:: tC. L.,, BA6800AFO)~!f'~t!li:f<: 

'j:f>l< ( lo 

The BA6800A/BA6800AF/BA6805A are dynamic driving 

system VU scale bar level meter drivers for 16-point x 

2-ch display FL tube. 

• !f\f:& 
1) ;;.· 1-r ~ 'J? ~UJJ1J:rtt: J: f), DIP28pin(SOP28pin) 

O)jf~~J:-Z", 16 ,¢.',, Leh, Reh ~~ff<'." a- 0 o 

~~•A.h, ••A.h~M~L.,, fflij~~~-f;j:jL.,Z 

c'.Qt.::iY> 2~- t-:'O)~~fJf-Z:·a-.Qo 

3) ~•A.hai'f, ...t1ft12a1;1: ~-? *-'"' t-:·~liE (2t.J;ra9l f 
:fjl.,(c'0o 

4) ~iJU~.A.Pi'fO) ~ .:i. - t- ~liE f :fj L., Z c' 0 o 

si ;;.- 1-r ~ ') nnh1J:rt0) t.:: iY>, FL~ffl~imtO)il!JJt~h 

ftj\~<c-a-00 

6) 1 /2*EHfaJ7 : ... --;1fi*l~L.,-rc'0 o 

• ffllt 
VTR, CD, .A7v:t7-7°v:J-/j.' 

:t-71 :tT,,7°, tJ7:tJ;

v/\.Jv:I- -11-:i:Ji!l!: 

• *ff~;f"~&?!J/Dimensions (Unit: mm) 

BA6800A/BA6805A 

128 37. 1 ' :: ' I 

,.,J::~::::::::~: rn 
c:o I----~ : 

~ ~ _j I -J---J 
~r~~ c:=:x-------r ;:: F ------r u +o.3±0.1 

:;:: Lo.5±. 0.1 _12.54±0.31. 15 .5±o. 5.I 
ti 
::; 33.02±0.5 

I 2 3 4 5 6 7 8 9 10 11 1213'14 

1.27±0.2 0.4±0.1 

•Features 

1} They are of dynamic driving system, and employ 

DI P28pin(SOP28pin}package, and 16-point, L-ch, 

R-ch displays are possible. 
2) Usable for both AC and DC inputs, and 2-mode dis

plays are possible because of being provided with 

switching function. 
3) In case of AC input, higher 12 points have peak hold

ing function for 2 seconds. 
4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power consump

tion for FL tube can be made small. 

6) Built-in 1 /2-compression amplifier. 

e Applications 

VTRs, CDs, stereo tape recorders 

Audio amplifiers accompaniment music players 

Various level meters 
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BA6800A/BA6800AF /BA6805A 

e ~M:it7':~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~-~ff ~e 7.0 v 
--·---1--------+------------+----·--------t--------

- c BA6800A/BA6805A 700*1 mW 
ilf:g~l'l"" l BA6800AF pd e-----6-0_0_*2----+---m-W __ _ 

-----~---------+----------1------------j-------

~M'Fi.ffillilBI! Topr 

Tstg -55~125 ·c 
---------------+---------+-----------+---------

Vee1, +VEE 36 v 
*1 Ta~25°e tLJ:L'l!1'Jll99lllf;IJ, l°e 1:-:ig ?mW ;:;.!l',t;9. 

*2 Ta~25·erJ.tc·f!1'Jll99lllf;IJ, re 1:-:ig 6mW '!'i!O.C-<>. 

e ~~rr-J*¥t1/Electrical Characterislits (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IJ:ii'F~fflBfill Vee 4_5 5.0 5.8 v 

lll\1~-l5-Pi¥~mt lo - 17 24 mA -
-

xi*A.:t.JttHil. R1NP.e 175 250 325 Q 1, 3pin 

~i*A:1J t!Hil. R1Noe 7 10 13 kQ -

~:tmnl!lil!i~ lose 1.7 2.0 2.3 kHz C=0.015 µf, R=30kQ 

t 0 
- 7 * -Jo f''P<¥rai T hold - 2 - s lose= 2kHz 

tf:i 1J -Ti -7- 1 l BA6800A/BA6800AF - 1/8 - - lose=2kHz 

-lt17 Jo l BA6805A 
Duty 

- 1/4 - - lose=2kHz 

7 'J ·y H:J-v-"Jo:±l;IJ~ff VGL - 0.4 0.8 v IG=5mA 

?'IJ •y f''/:l:j;IJIJ-'J~)M IG leak - - 10 µA Vee =5V 

536 RD Nm 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



BA6800A/BA6800AF /BA6805A 

• 'il~tr-.J!liitt/Electriacal Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

iz7.i</l-l\1v«Jvt±11J~EE VoH 3.7 4.0 - v lo=2mA Fig.1 
---·---------·--·- - r------j .. ------+--- ·- ·-·--·--+---- .. -· ·--·-··--------·---·· ·-· ----

lo1eak - - 10 µA -VEE =-31V Fig.1 
-----·--···--·--· - -------1------+------··-1 ---- ----· 

Vrn 2.2 2.5 2.8 V 7pin,''H"'.Zmt"L"iHmt Fig.1 
--- . -----·----·- -·---·-·- -- ··-------t----··-·-·-j------t--------+-----+----------·-·---·t------· 

R1N =1.5kQ 
250 400 

100)0N v/\Jv 
·---·---·- ... -·- ·---··-·----+------- j----- t--- - - ---- - -- - ---- -- - --

5 mA VoL =0 8V Fig 1 
- . +-·------1 --- ----· ----- ------ ···-···- --- --

630 mv l:Zmt::i/1~v-l-v-"Jv F1g1 

iz 7" ;< / t-1Ut:kt±11J~mt loM 2 - mA VoH=37V F1g1 
------·---------·------ ----- ----·· -- --·-··--+--- -- +----- -- ---- - -- -------+--------

'.Zmt ::J //\ v - I- v /\Jv 16 Ve16Ae 8.5 10 12 dB 11Qp1ntfj1J F1gl 
·-·----- t---·· t·-··· ·~·- - - - - -----+--------

Ve1sAe 
-------j --------1 ----------· ·-----1-----·---·-----·- ------. 

4.0 5 6.0 dB 13pintfj1J Fig.1 
--·-~-- -------------· 

Ve14Ae 
--------·--------+---

6.0 7 8.5 dB 12pintfj1J t Fig.1 

:Zmt::i //\v- t- v/\Jt-13 Ve13Ae 2.5 3 4.0 dB 14pintfj1J Fig.1 
----------------+-----·--+-----+----- -- -----·---

'.Zmt ::J / l~v- "L.--«Jt-12 Ve12Ae 1.5 2 2.5 dB 15pintfj1J Fig.1 
·-·--·-------·------------- ---- ----- f------ ------ +---- ---------- . . .. ---· ---· -·· - -- --·· 

:Zmt::i//\v- i-v-"Jt-11 Ve11Ae 0.5 1 1.5 dB 16pintfj1J Fig.1 
-----·---------+-------j---- -··------+----+------+------------

:Zmt::i ;.,1tv- t- v-"JL-10 

:Zmt::i //\v- t- v-"JL- 9 

Ve10Ae - 0 - dB 17pintfj1J Fig.1 
--+-------+------ t------1--- ----+-----·---·----+-----

VegAe -1.5 -1 -0.5 dB 18pintfj1J Fig.1 
-----·-·----------j----- -------+----·- -----+----- ---t---------- t--------------

:Zmt::i //\v- I- v-"JL- 8 VesAe -2.5 -2 -1.5 dB 19pintfj1J Fig.1 
-------------+-------- t--- . 
:Zmt::i;.,1~v-l-v«Jv7 Ve1Ae -4.0 -3 -2.5 dB 20pintfj1J Fig.1 

-----------·---+-------r----r----t------+-----j--------·-------t-·----
:Zmt::i /1tv- I- v«Jv 6 Ve6Ae -6.0 -5 -4.0 dB 21pintfj1J Fig.1 

--------~-------

:Z mt ::i ;.,1tv- t- v«Jv 5 VesAe -8.5 -7 -6.0 dB 22pintfj1J Fig.1 

:Zmt::i ;.,1tv- t- v«Jv 4 Ve4Ae -15 -10 ' -8.5 dB 23pintfj1J Fig.1 
--------·--------+---·---+---+----- t--- ·--+-----+-------------+--·----------

:Zmt::i //\v- "v/\)t,. 3 Ve3Ae -25 -20 -15 dB 24pintfj1J Fig.1 
-------+----+----+----+----1------+---

:Z mt ::i /; t [/ - l-v/\)t,.2 Ve2Ae -35 -30 -25 dB 25pintfj 1J Fig.1 
--·---------------+--------+------+--·--+-----t------+-----------+----·------··----

'.Zmt::J //\ v- "v/\JL-1 Ve1Ae -55 -40 -35 dB 26pintfj1J Fig.1 
-------+------+----+-·----+-----+-----\---·--------+-----·-

- iRmt_ ::i_;.,_n_· v_-_l-_v_-"_·;_L-_16 __ -+-_v_e_1_6_oe _ _,_ ___ 2_.7_6 _ _,___3_.1_0 __ ._,___3_.4_4 _ _,___v __ J 11pintfj1J --------+---·-Fi_g_.1 __ 

iRmt:J ;.,1tv- t- v-"JL-15 Ve1soe 2.35 2.64 2.93 V 12pintfj1J Fig.1 

iRmt::i/1tv- t- v/\Jt-14 Ve14oe 2.07 2.33 2.59 v 13pintfj1J Fig.1 

iRmt::i/1tv- l-v-""Jt-13 Ve13oe 1.86 2.10 2.34 v 14pintfj1J Fig.1 
--------------+-----+--------+----+-----+-----+-----------+--------

iRmt :J //~v- t-v«Jt-12 Vc;12oe 1.79 2.03 2.27 v 15pintfj1J Fig.1 
------------+------+----+----+------+------1--------·-----t----------

iRmt:J //\v- t- v«Jt-11 Ve110e 1.62 1.88 2.14 v 16pint±11J Fig.1 

iRmt:J//\v-l-v-"'JL-10 Ve10oe 1.51 1.80 2.09 v 17pint±11J Fig.1 

iRmt:J//\v- l-v-"'"JL-9 Vegoe 1.40 1.71 2.02 V 18pintfj1J Fig.1 

iRmt:J//tv-!-v«JL-8 Vesoe 1.33 1.66 1.99 V 19pintfj1J Fig.1 

iRmt:J//\v-l-v-"'"JL-7 Veme 1.23 1.58 1.93 v 20pint±11J Fig.1 
-----------+-----

iR mt :J / / t v - t--vr.;:Jt,.6 Ve6De 1.07 1.41 1.75 V 21pint±11J Fig.1 

iRmt:J;., /\ v - t- v «JL- 5 Vesoe 0.93 1.26 1.59 V 22pintfj 1J Fig.1 

iRmt:J/Jtv- t--v«Jt.-4 Ve4oe 0.77 1.07 1.37 v 23pintfj1J Fig.1 

iRmt:J /!~v- t- v«JL-3 Ve3oe 0.42 0.60 0.78 v 24pintfj1J Fig.1 

iRmt::i //\v- t- v«Jt.-2 Ve20e 0.21 0.33 0.45 v 25pint±1:t Fig.1 

iRmt::i //\v- t- v-"'"JL-1 Verne 0.11 0.18 0.25 v 26pint±1:1:J Fig.1 

it( 1) 3'.0lt::i :.-1~v- "v/\"J~O)'ij!!lll;t, OdB.<f.\~~l'.!' r,tci~0)1iH'9 o 

(2) iO:;Jlt::i::.-Hv- ""'""JO-f, Vqnioc(Max.)>Vqn+11oc(Min) C::f,,:-::>T'':l'91J'. nllHlli'OFFO)(::~(n+1ll1Hl!JfON9~L:C::i;t&\IJ;!'ttA.o 
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• jfj:lEIEJi&~/Test Circuit 

• J(;Jf191J/Application Example 

• llJfF~lll'I 

(1) J...:tJfiB 

, 111 AC IN 
I 112 AC IN 

i!<3kOJ'!, IYWR 

BA6800A/BA6800AF/BA6805A(J))..:1Jt;t, 1, 3pin;lfj'l 

5Jitf~.J%ffl, 5, 6pin1f~5litf~.J%ffll'9 o ;:: n S<l)J.../J<l)ffl 

:It~ t;t?pin\."fr\, ', "H" v-"''Jt.-(J) c ~ 1, 3pin (3°lmt) tfl!itR 

~tt19o l.,tc.1f"JZ, f?Utf, 1,3pint:t;t:t-71:t~c 

.J% ~, 5, 6pin t: tH· .:i - 71J' S (J) :/ ?"f- Jv )< - 1Z t!:l :tJ (~ 

Fig.1 

Fig.2 

BA6800A/BA6800AF/BA6805A 

V1 I 

016 Olo 014 013 

;_t: FL;gO)t: ~ ?~im!~;t 
'/:iBJllV[d;IJJ'o 

5lit~EE) ~ J...:tJ 1.., <: s'Hf, 7pin~ffl:ft~{>;:: c t:J: ~J 1 

-:J (J)~~~ ~ :t - 7 1 :t v -"''lv )< - 1Z c, :/ 7· 7 ;i, )< - 1Z 

(J) 2 -:J(J)jf!J ~~~ii{>;:: c 1J~I." ~ ;!: 9 0 1, 3pinjl)MJ...:1J 

fftfittt250Q (Typ.) c1t!V(J)l', ~91Jt:tt k Q <7)-*mJ:lE:fft 

fit (VR1, VR2) ~ti~ I_,, ;:: tt ': J: "J <: m\\Jl~~. ch1, ch2 

<7)1\7:.,,;i_~~H'T"JZ< t:.~\,'o 

538 RD Nm 



(2) i:: - ? * -Jv i-:· 

BA6800A/ BA6800AF I BA6805Al.1:, jE)Jlf.A:fJPi¥1:~:;kf~ 

-%v-"Jvf-:lE:Pi¥ra'1*-J" i-:· L,~;;"f-9 9 t:-? *-Jv !"ti 

ijgf:f!Vn'*9o 

t:-? *-;i.. l"C' ~ 9v/\'Jvl.t::::i/1~1..- - t- v/\'Jv 5 tJ• s 
16;1:C'0)12,~C'9o 1:::-?*-Jv Hi¥ra'1t.1:, ~~jj§))Bi~ 

2kHzO) t ~ 2 t.Pra'1 (Typ.) C' ci'> •J, ~~jj§)i8i~O)'fil: J: -:i 

T~b•1*9o 

mt5llf.A:fJPi¥1: 1.1: I::-? *-Jv l"flijgtj:ci'> IJ ;1:-tt lt, 0 

(3) 'f 1J "J H!:l :fJ 

9, 10pin0)? 1J ·:; l"t:l:l:fJt;J:NPN t-7/~A90)~-// 

::::J v? 9 ff~~ t f.1:-::i T .t:> IJ, ~Jll.tActive-Low (~;;"f-~ f 

,~n99 t ~ t.t"L"v-"JvO)t:f:l:fJ t f.1:91 t t.i:-::i ll-'* 9 0 

L,~d-:iT~;;"f-~f~~~-tt9~~~~ffl~~~;;"f-9J:? 

l:PNP t- 7 /~A 9 (01,02) f9HHt L,Tfit!ffl I.,;!: 9 

(Fig. 2 ~fffl)o 

(4) i!? ;I./ t-t:l:l:fJl'lB 

11 pin IJ> S 26pi n 0) i! ? ;I. / Hl:l :fJ ,.1:, PN P I- 7 / ~- A 

90)~-//::::Jv?9m~l'9o ?~'ll-1W"~v-" 

JvO) t ~ ch1(1, 5pin)O)v"\Jv1Jft:l:l:fJ ~ti., ? •J ·:; i-:· 2 tJf 

"L" v "\JvO) t ~ ch2(3, 6)pin 0) v /\'Jv C' t:l:l :fJ ~ tL * 9 

(Fig.4~fffl)o 

27 

-Ver 

Fig.3 

BA6800A/BA6800AF/BA6805A 

(5)'f'J·:; I", i!?;l./l-t:l:l:fJ91'~/?7-t--l

~~jj§))8i~2kHzPi¥0)?1J ·:; i-:·, i!'f ;1. / t-tf:l:fJ0)91 ~ 

/ ? 7 t' - I- t.1: Fig .50) J: ? I: tJ: I) ;!: 9 0 

(6) 7' 9 ·:; ? 9 1 1' t v I) - ;( 9 1 1' 

x5Jlf.A:fJf~-%1::M99tf:l:fJO)~~ttt.1:, 2, 4pinO)R1, 

C3 (ch1 ), R 2, C4 (ch2) C'i:k:lE: ~ tL ;!: 9 o R 1=47k0, C3 

=22 µ F 0) t ~ 7' 9 ·:;? 911' l.tt-:J4ms, v 'J -A' 911' 

t.1:t-:J1sC'9 (ch2'bl<il~llo 

7' 9 ·:;? 91 A : ~A:fJ IJ> S .A:fJ2.6Vrmsf ~.A:fJI;:: [., 

f;:. t ~, 2, 4pinfJqVfJ> S2.5Vl:...t~ 

9 9Pi¥ra'1o 

v 1) -A'911': .A:1J2.6Vrmsf1!.A:IJI: l.,f;:. t ~. 2, 

4pin!Jf2.51J' i:.1 V 1:1'~9 9 Pi¥ra'1o 

(7)~~jj§))8i~ 

28pinO)R2s, Csl: J: IJ ~~jj§))Bi~ f ~~:AE: I., :t 9 o ~~jj§) 

i8i~fosct?' 1J ·:; l"tf:l:fJjj§)llJIT tt.t;.X0)00f*fJf/£1J.:il.!i:t 

9o 

T (ms) =16/fosc (kHz) 

H 
L 

T 

-KJ 

Fig.4 

-VEE 
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• $11 ~ / 1/7-tr-" 

BA6800A/BA6800AF 

7'J,c1(ch1) 

L 

8ms 

H-----+---i~LJ 
7 1) y c 2 (ch2) 

L 
I ' 

4rns I I 

L 
ch2 

Fig.5 (a) 
BA6805A 

7 '! , ~· 1 (chl I 

L 

8rns 

.l"j' I) ·; [-:' 2 (ch2; 

L 

' 

BA6800A/BA6800AF /BA6805A 

' I 
I] ms I 

8rns 

chl 

I 

2ms 1 

·-----<---l 
I 
I 

u-
l]111s I 

I I 
I 2rns I 

·~---->j 

rL 
,___ __ 4111~1s __ .___~ __ 8rns 

H I 

Fig.5 (b) 

• 9Httt$~o:>fill.lll'I (mJ:Jf'F~itaJl~~m 

c 1' c 2 ; A 1J fJ '/ / 1) ;...- -~7' ::J ;...- T ;...- -if 0 

VR1, VR2; '.'ii:mt~/Ur.l!l, 1\7 / .::Z~!l. 3kQf_l:ffl::~tit 

'!l!L,;J:9o 

C3, R1, C4, R2; '.'ii:mtJ...1Jf§~t;:::j:;j-9Qt±l1JO)Jit1§:1i~ 

~l)::<E l., ;!: 9 o *f?tl z.· tJ 7' 9 ·:; ? 9 1 .L. *{]4ms, v 1) -

.::z'? 1 .L.;f.{]1sz.·9 o 

R3 : J... 1JtTJ:ti ~:VlliFr (?pin) 0)/ Jv 7' ·:; /:tfttito 

R 6, R? ; 1f 1) '/ F 1) - ? ~mt (IGleak) I~ A mtfttito 

IGleakX R6(R7)<0.6V t 1j: Q J:? t:~l)::<f: l., ;!: 9 0 

R4, Rs ; 01, 02/\'- .A J\ 17' .::Ztfttit 
r<-.A~mtlst.fmttLQ§lkf*tJ, Vcc=5V, VF=0.6VC:: vr 

R4 < 5-0.6 =?.3 
Rs 0.6 

Tit!> I), Z: O)§lkf*O) t (: z.· Is lj: 

chl ch2 

Is (mA) ~ ~~~-~) -R ~(~o) 
(::1j:IJ;J:9 0 

Is> FL~O)?''J ·:; 1-~mt 
hFE 

t 1j: Q J:? t: R4, R5(Rs, R1) Hl)::<i:: l., ;!: 9 o 

01, 02: '/ 1J ·:; Ft±ltJ&•i 1--7;...-:;;-;;z9 

Vcrn>Vcc-tVEEO) tO) ~f~m vr < tC.' t5~ 1 o 

Ra-R2s ; FL~~ 1!:1JT t51t tj:~ 1 C: ~, -l! 1· ;< / I-, 1f 1) ·:; 

Ft:~1\ 17' .A~ tJ' Lt Qt.: 600)ffttitT9 o 

*f?l]tj:-l19:8{] tj:ijj~T 9 tl, FL~O)~~'ii t: J: -:i T tfttit 

fjfi ~JR:<f:T Q 1Q,~tfil'!> I);!: 9 0 

Cs, R26 : ~tlm~iJ!l:X (foscl ~l)::<f: 

CstJ, )gffl'.~~110).l~Y t 0) ~1~ffl 9 Q;: C: ~ tit'!l! l., ;!: 

9o 
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• fEllL.J:.(J)it• 
1)0d8g(J)J...1:Jv-"'Jv, ch1, ch2(J)1\7·:;"""~~f~q;t, 

1 pin, 3pin(J)VR,, VR21"~~~ I., T < tC. "C: ~ 'o 
2) 16,~§(J)~;Jjii~J±l:J: .Q,~m.&W!;t, )Ji.Jlt:J: IJ Fig.6 

l:ff-9 cl:? t.di¥tt€ t ""? n' * 9(J)l')1~ I., T < tC. "C: ~ 'o 

• Ct\tr.J!M'tidllj.j/Electrical Characteristic Curves 

5.6 

?. 
5.2 c: 

~ 

> 4.8 

w 
" 4.4 <( 
f-
_J 

0 
> 4.0 
>-
_J 

a. 
3.6 a. 

:J 
Cf) 

3.2~-~-~-~------==--.,.-
-50 25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.6 16,s;,§1!/"J'nN~~;~~EE - l*JOO).ffil.IU:¥1'1 

_J 
w 
> w 
_J 

I 

" I 
f
:J 
a. 
f
:J 
0 
fz 
w 
::;; 

" w 
Cf) 

"-

4 

3 

2 

1 

0 
0 

Vcc=5V 
V,.=OV 

' 
I 

2345678 

OUTPUT CURRENT: 10 (mA) 

Fig.8 t? 'f;. / J-t:IJ:l:J"H"~EE-t:IJ:l:J~ilMMi 

BA6800A/BA6800AF/BA6805A 

3) R~~ (28pin) ([) 9H'1" It t!.Hi'i:R25 !;t 20k O "/J' 6 1 OOk o ([) 
lMIJl'JR/,, l' < tc.·-c,~'o 
~([)~~~T1Effl9.Qt, ~-~J:~R~~~9.Q~tW 

di> I)* 9 (Fig. 7 ~~~)0 

0. 002t----t-----+--;---+-+-+-+++----; 

0 ·001 1 ~ 0~k-~2o~k-~---=5_,,o~k --1""'o~o~k-~2,.,,.ook 

5 

• > 4 
_J 

w 
> 
~ 3 

:;:: 
0 
_J 

f- 2 
:J 
a. 
f

1 :J 
0 

e 
er: 

" 0 

RESISTANCE: R,. (!l) 

Fig.7 ~}~ff~Htlt'.lt~1i!i (Vcc=5.0V) 

VGL-10 Vcc=5V 
V,.=OV 

l 

J 
I 

y 
5 10 15 

OUTPUT CURRENT : I, (mA) 

RDNRI 541 

7' 
'J 
i? 
"if 
IJ 
I 

I 



BA6800AS/BA6806S 

BA6800AS 
BA6806S 

16 ,i;!i\ FL }fl VU El !iii~ - v~Jlo< - 9 r-:· 71' I~ 
16-Point Fluorescent Display Tube VU Scale 
Peak Hold Level Meter 

BA6800AS/BA6806S (j:, ;;· 1 T ~ ".! 'J ~lab1Jitt:: J: .Q 

16 ,~X2ch ~~ O)FL W VU §~0)1\-1/A;'J[, /. - ?! F7 

1J\(:'90 

3i:~. -~A:tJ•~fM~. 3i:~A.:1:J~-FC'~~-7* 

-Ji, i<•~gf:ff L,n'i9 o 

;1:~. ~•aJ...~O)~i-~•~1~~[,,. ~:tJ•~•• 

RWf~~C'~.Q~~. ~tt~$~f~~<z~. ~;A. 

H!bllt, ~:A.~-;A.1t, ~i~*1!·iif~l~l,,i9o 

1· 1) ·;; I''~ :tJ T 1 - 7 -( -it 1 7 )[,ff BA6800AS (j: 1 /8 l'' 

BA6806S (j: 1I16 l' 9 o f 0) '~ 1J' 0) 1i\'•li (.1: filil #IHI t t i 

-:d~(ll"iJ!;T'9o 

The BA6800AS/BA6806S are dynamic driving system 
VU scale bar level meter drivers for 16-point X 2-ch 
display FL tube. 

• %:& 

1) 111 T ~ ·;; 7 ~IH!b1Jitt:: J: IJ, :/ i 1) / 7 DIP 30pin 

O)lf~~;l.'.l', 16,~,, Leh, Rch~~ff(:'~.Q 0 

2) 3i:~A.:tJ, -~A.:tJt::JJJ;t [,,, fflfJ:l~U-~Ef:ff VC 
\,\{>f~~2~- 1"0)~~ff(:'~.Q 0 

3) 3i: ~A. :tJ Pi\', J: i:U: 12 ,~ (j: 1::0 
- 7 * - Ji, F • ~g 

( BA6800AS H.Pr .. i' BA6806S 1 t.Pr .. i) f :ff [,, n \ .Q 0 

4) ~;~t~A.Pi\'O) ~ i_ - ~-~Ef:ff Vt1, '{lo 

5) ;;·1-r~ ·;;n~~1JitO)f~~. FLWffl~)~O))~'i!f~ 

:1:Jf1J1~ ( l'~.Q 0 

6) 1/2 ~/±~7"://f~~ [,,""(\,\{> 0 

•Features 

1) They are of dynamic driving system, and employ 
DIP30pin package, and 16-point, L-ch, R-ch dis
plays are possible. 

2) Usable for both AC and DC inputs, and 2-mode dis
plays are possible because of being provided with 
switching function. 

3) In case of AC input, higher 12 points have peak 
holding function for 2 seconds. 

4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power con

sumption for FL tube can be made small. 
6) Built-in 1/2-compression amplifier. 

• ~Jf~-;j-;i~/Dimensions (Unit : mm) 

BA6800AS 
BA6806S 

•m~ 
VTR, CD, ;A.7v::t7-7"v~-;;· 

::t-71 ::t7"/7°, ;IJ 7::t-7 

v /\;') [, j. - ?1-i:Jlill: 

• Applications 

VTRs, CDs, stereo tape recorders 

10.16±0.3 

~ g 
I ll.4±0.51 

Audio amplifiers accompaniment music players 
Various level meters 
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BA6800AS 
BA6806S 

a: 
0 
0 
en 
0 

~ 
0 
<( 

.c 
0 

;: 

a: 
0 

" 0 
I 

"" "' "' a_ 

.c 
0 

01 o" 

~ a: 
0 

0 

" <( 

.c 0 
0 I 

"' "" "' "' a_ 

.c 
0 

N 

0 0 0 0 0 0 0 0 

0 ~ ~ 5: "' z 
0 en " 0 0 0 

0 & 0 0 0 
.c .c 0 
0 0 0 

"' <( 

• ~M:l&:::k:~*li/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~j~~a:: Vee 7.0 
--------- ----

~'F~Hl~ pd 600 
--------·-~----

!IM'F ihl\li: fB !ID To pr -20 ~70 
----------- ----------

f*1'¥ihl\li:fBIID Tstg -55 ~125 

t±l:tJ~a:: Vee+VEE 36 

*1 Ta=25°et!Jcl'fii'!ll93~.glj, 1°e 1:-:>~ ?mW "'j,r;\0[;;3, 

*2 Ta=25°eJ-:1JcTfii'lll93~.g1j, 1·e 1:-:i~ 6mW .,;J;\Ot;;3. 

•-~~~ii/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

thf'F\lll:lHUil Vee 4.5 5.0 5.8 

!!l\f~-15-Pil\lll:mt lo - 17 24 

Y:mt.A.:tJU.ll'it R1NAC 175 250 325 

~mt.A.:tJt!.ll'it R1NDC 7 10 13 

BA6800AS 1.7 2.0 2.3 
~tm~~il!itt lose 

BA6806S 3.51 3.9 4.26 

BA6800AS - 2 -
t'-7;f;-Ml!fo1 Thold 

BA6806S - 1 -

tfj;lfri-71 BA6800AS - 1/8 -

-tt 1 7 Jv BA6806S 
Duty 

- 1 /16 -

7'J ·; ~CJ-vl\'Jvtll:h~II VQL - 0.4 0.8 

'j I) 'J ~-t±J1J IJ -'J\lll:mt IQ leak - - 10 

Unit 

v 
mW 

·-------

oc 
+--·---· oc 

v 

Unit Conditions 

v 
mA -

Q 1.3pin 

kQ -

kHz C=0.015µ F, R=30kQ 

kHz C=0.0047µF, R=51kQ 

s fose=2kHz 

s tosc=4kHz 

- fose=2kHz 

- fose=4kHz 

v IG=5mA 

µA Vee=5V 

RDNm 

BA6800AS/BA6806S 

0 

0 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
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• m'.~IY-J!f\!ftl/Electrical Characteristics (Ta=25°C) 

BA6800AS/BA6806S 

Test 
Circuit 

Fig.1 

Xilii~Jt V1NAe 250 400 630 mV 3'.i'ilit::::J/Hv-~v«Jv100)0Nv Fig.1 

-;-~:{:i ::: H-1 ~ I =- ~-:~;:::: 
-~~~:~~:J~;~~~ ~~~:JC -: :-; ~I ~: ~~ ;; .. 
xilit::::i/Hv-~v«Jv14 Ve14Ae 40 f 5 60 dB 14pin:±l:1J 

---------- -- --- - --- t-- +-- r----r--- ---- ---
3'.i'ilit::::J/Hv- ~v«'JV13 Ve13Ae 2.5 3 4.0 dB 15pin:±l:1J 

+------ ---+----+---------
3'.i'ilit ::::J/Hv- ~v«'!V12 Ve12Ae 1.5 2 2.5 dB 16pin:±l:1J 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
+----

Fig.1 

Fig.1 

Fig.1 
-- ·-------------------- -t- ·---- ·---+-··· --t --- - - ----- ------- . -- - - --- ---- t-

3'.i'ilit::::J/Hv- ~v-"JV11 Ve11 Ae 0.5 1 1.5 dB 17pin:±l:1J Fig.1 
----------------·· -------·- --- ·- ---+- . -----1- ·----- ------ ---- --- ------ ----- -------- ----- -- -------

3'.i'ilit ::::J /Hv- ~v-"!v10 Ve1oAe o - ' dB 18pin:±l:1J Fig 1 -. - ----+· --·1 - ----- -- - -- ···---+-·- ---1---------- -------- --------- - -+----- ----
x ilit ::::J / Hv- ~v-"!V9 VesAe -1.5 -1 -0.5 dB 19pin:±J:1J Fig.1 

--------------- -1 --- ----j ··-------+- ·----- ------j ----·-·----------. ---------------------1--------------

xilit::::J/ltv- ~v-"!V8 VesAe -2.5 -2 -1.5 dB 21pin:±J:1J Fig.1 
-------- ----------- ------- ------' ----------- ------1--·-----1---------------

xilii::::i/Hv- ~v-"Jv7 Ve?Ae -4.0 -3 -2.5 dB 22pin:±J:1J 
--------- ------------------j-------1--- ------- t------j ------1 --··------· 

3'.i'iJii::::J/Hv- ~v«Jv6 Ve6Ae -6.0 -5 -4.0 dB 23pin:±J:1J 
--- -------------·----+--- -+-------··---

xilit::::J/Hv- ~v«Jv5 Ve5Ae -8.5 -7 -6.0 dB 24pin:±J:1J 

Fig.1 
. --t --

Fig.1 

------ ----. ----+-----+---- ------1---------------·----·------·----
Fig.1 

t--··-
Fig.1 xilii ::::i /Hv- ~v-"!v4 Ve4Ae -15 -10 -8.5 dB 25pin:±J:1J 

--·------···---- - - - -- t------j -----+----------------·-------

xilit::::J/Hv- ~v-"!v3 Ve3Ae -25 -20 -15 dB 26pin:±J:1J Fig.1 
·------- ------ ·-------1··-----·---· 1------- ------- ··- ---·-----

3'.i'ilit::::J/Hv- ~v-"!v2 Ve2Ae -35 -30 -25 dB 27pin:±l:1J Fig 1 
.. ·-. ------------- ··- --- --------- ----- --+-----··+-- --·--1 - ·-----+---+-------------------··---------- -- ··-· ------ ----

3'.i'ilit ::::J / Hv-~v-"Jv1 Ve1Ae -55 -40 -35 dB 28pin:±l:1J Fig.1 
-··----------· - ·-j --- ·--j---j---------------------·---- - t-·------

il1i:ilit::::J/Hv- H,A;JV16 Ve15oe 2.76 3.10 3.44 v 12pin:±l:1J Fig.1 
-------------- ---+--- ----- ----- +----·------- . ------- ----- -------1 -------

il1i:ilit ::::J /Hv- ~v«Jv15 Ve1 5oe 2.35 2.64 2.93 v 13pin:±l:1J Fig.1 
----------------- ------· t---·- ----···---- ... --------------+-------·-

il1i:ilii ::::J/Hv- ~ v«Jv 14 Ve140e 2.07 2.33 2.59 v 14pin:±l :1J Fig.1 
------- +-----t---·------

il1i:ilit::::J/ltv- ~v-"!v13 Ve130e 1.86 2.10 2.34 v 15pin:±l:1J Fig.1 
--·j-·----t----t---------j-------------- --------·-----1 

i11i:ilii::::i/1tv- ~v-"Jli12 Ve12oe 1.79 2.03 2.27 v 16pin:±l:1J Fig.1 

::~:f::::~~:~ ::- tf:'~:T~~::::_=~ :::: 
----------- --+---t------+--·--f---+-------------------+-----

il1!ilii ::::i :.--1 tv- ~ v«Jv 8 Vesoe 1.33 1.66 1.99 v 21 pin:±l :1J Fig.1 
------+----t----t-- ---·-----------

il1i:ilii ::::i /Hv- ~ v«Jv 7 Ve70e 1.23 1.58 1.93 v 22pin:±l :1J Fig.1 
--------------+----+----·+----+---+----+--------~--------·------·----;-----

il1i:ilii::::i/Hv- ~v«Jv6 Ve5oe 1.07 1.41 1.75 v 23pin:±l :1J Fig.1 
--+---+------;-----+---------·---·------------j------

iJ1i:iJii::::i:.--Hv- ~v«JV5 Ve5oe 0.93 1.26 1.59 v 24pin:±l :1J Fig.1 
--------------+----+-----'----+----+-----+-------·-··------------f-----

iJ1i:iJii::::i:.--Hv- ~v«Jv4 Ve4oe 0.77 1.07 1.37 v 25pin:±l :1J Fig.1 
--------·· . -- -- --+---+--------+----------------··--------- t------

U1l:iJii::::i:..-1tv- ~v«Jv3 Ve3oe 0.42 0.60 0.78 v 26pin:±l :1J Fig.1 
-+----f-----+----+----+----------·---·--+-----

ii1l:ilit::::J/Hv- ~v-"Jv2 Ve20e 0.21 0.33 0.45 v 27pin:±l:1J Fig.1 

ii1l:ilit ::::i :.--1 tv- ~ v«Jv 1 Verne 0.11 0.18 0.25 v 28pin:±l:1J Fig.1 

;1111 )i';Jit::J/Hv---1-v-"J~OHJlll\li, OdB,<!i\~i/!lfl'L..tci;f/0)1il!T .. to 
121 ii[;M::i:...-1~v-l-v-"l~l', Vc1n1oc(Max.)>Vc1n+1loc(Min.)l:IJ-oco';J'9b', n1lHln'OFFO)/:~ (n+1) 1lHln'ON9'9 

.:/:li&ifJ;J'itA.o 
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• il!IJ'.i'El8J~l81/Tesl Circuit 

R, 
BA6800AS 30k!1 0.05µF 

BA6806S 51 k!1 0.0047 µF 

e J;5 ffl'f?IJ/ Application Example 

• 11l1t~l!fl 

(1) .A:tJJ'.\B 

C5 R26 

BA6800AS 0.015µF 30kO 

BA6806S 0.0047 I 51 kn 

Ch 1 AC IN Ch2AC IN 

BA6SOOAS, BA6S06S (l)J\:tJ!i, 1, 3pin ffxiMi§~ffl. 

6, ?pin fJ'ii[iMi§~ ffl c· 9 o Z:: h G Cl) .A 1J (l)t;l]~ ;t Ii Spin 

l'fiL '. "H" L.0 "<JL.-(7) c ~ 1, 3pin (3(".)Jit) fJ'i~HR ~ h 1 

9o Gt::.fJ'-:JT, jj'1J;t(;I', 1, 3pin i:ti:t-71 ;f~c~f. 

6, ?pin i: (H· i -7 fJ' G Cl):,,? 7 Jv ;1. - $1 l±l :tJ ( ii[)Jit~ 

Fig.1 

Fig.2 

BA6800AS/BA6806S 

* 3k !11.;<J:.(7) VR 

R, -R,. 100k!1 

EE) f .A 1J GT .to it (f, Spin f t;JJ~ ;t .Q Z:: c i: J: IJ 1 -:::> 

(l)W~~ f ;t-7 1 ;t v«'JL.-;i. - $1 c, :,, ?'7 JL.-;1. - $1 Cl) 

2 -::>(l)fij~ f ~ {! .Q;::: c fJ'l'~ 19 0 1, 3 pin xiM.A:tJtfr 

~:;Ui 2500 (Typ.) ci~L 1 (7)l', ii[~IJL:~ kO(l).=f.fiifJ'.i'Etft 

m (VR1. VR2) ft&~G. Z::hL:J:-:JT~Jt~r.l~. ch1, 

ch2 (l)J\"7 / .A~r,]~ffT-:J l < t=. ~ L 1 o 
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(2) 1:::0 -?*-Jv F 

BA6800AS, BA6806S I;!:, :'.ilmt.A/Jai'j:1:~:ki§-!3-v/'<JH'. 

-:iE:ai'frai*-J" FL.,~~9-51::"-?*-)" Ff/MliHljV{ 

~ 1 ;!;9 0 

1:::0 
- ? * - 11.- Fl'~ -5 v -"lv I;!: :::i / /\ v - I- v -"<Jv 5 -/J' 

S 16;!;1'<7.l12,~l'9o l::"-?*-Jv FPi'ff.,ilt, 

BA6800AS R~PciJ)J!i;J( 2kHz (!) t ~ 2 tJ;r .. i (Typ.) 

BA6806S R~PciJ)J!i;J( 4kHz (!) c ~ 1 tJ;r .. i (Typ.) 

l'~ij, R~~~;Jt<7.l~~~JTR~ij;J;9o 

~mt.A/J~~~l::"-?*-~F~-~~ij;l;ttho 
(3) ,/ 1J ·;; i-:·wn 

10, 11 pin (!) 7· 1) ·;; i-:· W 1J lj: NPN I- 7 / ::;· ;;\ $1 (!) ;t - 7" 

/:::iv? $1 Jf~Jt c fJ J T ti IJ, ~iili!! I;!: Active-Low ( ~~ 

~ ~ ,~iT9 -5 c ~I;!: "L" v-"lv<7.lW 1J c fJ -5) c fJ J T 

~, * 9 o 1_, t.: tJ'. J z ~~~~~ran~ tt -5 ~<5-1Htmm~1: 

~9~?1:PNP 1--7;.,.::;7,$1 (Q1,02) ~$'HiltL.,Zj~ 

ffl !_, ;!; 9 (Fig. 2 w~\l)o 

(4) -1z7·.x;.,.r-t:J:J1JflB 

12pin -/J>G 28pin<7.l-tz7'.i< / 1--W/Jl;I:, PNP t--7:.->.A 

$1<7.l;t-7"/:::J v? $1ff~Jtl'9 o 7' 1J ·;; F 1 tJ' "L" v-"· 

Jv(l) c ~ ch1(1,6pin)<7.l v-":JvtJ'W/J ~ :h., 7' 1) ·;; F 2 tJ1· 

"L" v /'\'JI.-(!) C ~ ch2(3, 7pin)<7.l v-"< JI.- tJI t:l:J 1J ~ ;h. ;!; 9 

(Fig. 4)w~11o 

-VEE 

Fig.3 

BA6800AS/BA6806S 

( 5) 7· IJ ·;; F, iz 7· .i< ;_, 1-- W 1J $11 ~ / 7· 7- -'r - I- 7· IJ ·;; 

F, iz7.i< / 1--W/J<7.l$11 ~ /77-t'- Ht Fig. 5<7.l~ 

')l;::fJIJ;l;9 0 

(6) 7'$1·;;?$11.1_,,(:[.,1)-;;\''$11.1_,, 

:'.ilmt.A/Ji§{}l:M9-5t±l:tJ<7.llit~ttl;I:, 2, 4pin <7.l R1, C3 

(ch1), R2, C4 (ch2) l'*:IE~:h.;!;9o R1=47k0, C3 

= 22 µ F <7.l c ~ 7' $1 ·;; ? $11 ]_,, IH~ 4ms, v I) - ;;\" $11 ]_,, 

(j:;fr.J 1s 1'9 (ch2 :tfl'ilt~lo 

7'$1 ·;;? $11]_,,:1Wi..A.1JtJ> G.A:tJ 2.6Vrms ~1Wi..A./JI: 

I_, f.: C ~, 2, 4pin tJI' 1 V -/J> ".:> 2.5V I: 

...t~9-5~r .. io 

v 1) - ;;\'' $11 }_,, : A :tJ 2.6Vrms ~ 1Wi..A. 1J 1: ld.: C ~, 2, 

4pin tJ" 2.5V -/J> S 1 V 1: 1'~9 .Q Pi'traio 

(7) R~PciJ)J!i;Jt 

30pin (!) R25, C5 I:~ I) R~~)J!l;J( ~ ~~'.lt I_,;!; 9 o R~~ 

)J!i;Jlfosc c7' 1J "J l''W/J~:J!~T cl;l:/XO)fl'JfM'JitlJ.lz:-S 

;J;9o 

T (ms) = 16/fosc (kHz) 

T 

-VEE_ 

Fig.4 
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BA6800AS/BA6806S 

• $11 ~ /?"7--v-" 
BA6800AS (~Wlililifll~ 2kHz O)a~) 

7'J·y Fl(chl):-u u 
r--1 ---+l ___ ..:::8'.'.!.:ms'--------11 msl 

;--1 
H~~-----1-~~~ I I 

7'!·Yr2(ch2JL LJ u-
!"--+--'-'4m~s'------l---l---.-~8~m~s-__ __1.~1m~s1 

H 

L 
ch2 ch 1 

Fig.5 (a) 

BA6806S ( ~Wlililifll~ 4kHz O)a~) 

7'!, Fl(chl):w W 
t--t-------"""'--------!..-1 0.5ms 

7' '! ., F 2 ( ch2) 
L 

• 9Httt$dl.O)~IJl'l (1111-F~IJl'l~~) 

C1, C2; A.1J 1J ·;; 7' 1J / ·'.i::J / 7/'if 0 

VR1, VR2; )(Jit~f,r~r.J!l, 1\' 5 / ::<.~r.J!l, 3k Q f~f,l' f ft~ 

L, 19 0 

C3, R1, C4, R2; )(Jit)..1Jf§{5-t:::M9 0 t±i1JO)Jit~'lif~~ 

JE: L, 19 a *m-r· ti 7' :;i ·;; 7 :;i 1 .4~ 4ms, t..- iJ - ::<.":)11 

.4*11sl'9o 

Rs;A1J'IJJ~~Ylfijf- (8pin) 0)7"Jv7'·;;7't~Hito 

R6, R?; ?' 1J ·;; i'' 1J-7'il[Jit (IGleakl J~::<.fflt!Hito 

IGleakX R6( R7) < 0.6V C. fJ:. 0J:?t;::~~JE:L,19 0 

R4, R5; 01, 02-"''-::<.1\ 17' ::<.tlHit 

FL <gO) ?'I) ·;; j-:''il[)Tit 
Is > -- ----------

hFE 

C fJ:. Q J: ? t;:: R4, R6( R5, R7) f ~~)£: L, 19 o 

01, 02; 1· 1J ·;; Ft±l1Jfiifi 1--5/:'./::<.:)1 

Vern > Vee+ VEE 0) =bO) f fil!ffl L, T < fC.' ~ ~ 'o 

A;'-;;<.'il[)M Is :IJ~)J\t:/1.Q5kff:ti, Vcc=5V, VF=0.6V c. L, 

T 

Rs ~ R25; FL W f Jf~dT ~ i:t fJ:. ~' C. ~, t 7· ;. / !-- , 7' 1) 

·;; i-:·t;::~1'117 ::<. f :/J>tt0 t.::6f>O)flHitl'9 a 

*m~--~fJ:.W~l'9~ RWO)Mtt~J:~-rmtt• 

fJR)£:9Q 1Q,~:IJ~&> ~) 19 0 

C5, R26; ~Wlililiif~ ( tosc) ~~JE: 

C5ti, )..\\l.f,l'1;j•!iO)l~V t 0) f fil!ffl90;:C.fft~L,19 0 
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• ~f!LtO))i~ 

1) OdB1i':i,O).A.1Jv-"'·Jl.,, ch1, ch20)J\7'/:HJ:J!ltJ, 

1 pin, 3pin 0) VR1, VR2 -c-~!:J!l l., T < t::_· ~ 1, 'a 
2) 16 ii?, El 0) ~ iml ~I± t:: J; ~ ,¢.'3HNW tJ, )Mtli: t:: J; I) 

Fig.6 t::~9 J;? t.i:~~·l'1~t-:iT1,' ::!: 90)1")1~ L, T < t::.· 
~ \, 'o 

• ~~~!M'tidUi/Electrical Characteristic Curves 

5.6 

> 5.2 

c 
~ 4.8 

> 
~ 4.4 

"" 1-
_J 

5: >- 4.0 
_J 
ll. 
ll. 
::J 
If) 3.6 

3.2 

r--, 

- 50 - 25 

.v,, 2VrmS 

r--~ 

25 50 75 100 

AMBIENT TEMPERATURE : Ta ( 'O) 

0.05t--+-+-f++f---+--+--+-t-+-t-H+---i 

10k 20k 50k 100k 

BA6800AS/BA6806S 

3) -~Et~~ (28pin) 0)1J.1itHffJit R26 tJ 20k0 fJ' S 100k 

Q O)j(!fil]-C-J.RA, l" < f::_· ~ \, 'o 
;:_ O)j(!fill1~ C'{;;effl9 ~ C, )Mt)i:t:: J; I) ~}!)H~ll:. 9 ~ ;:_ c tJ' 

i!IJIJ19 (Fig. 7w~l1lo 

0.05 

0.03 

c: 0.02 
~ 

c5' 
O.Q1 

w 
0 
z 

"" I-
0 0.005 

"" ll. 

"" 0.003 0 

f .. 2kHz 
0.002 

0.001 IOk 20k 50k 100k 200k 

RESISTANCE : R. ( ll) 

Fig.7 ~~~$'Hi LtAE:;Ji:ii1!(Vcc=5.0V) ( BA6800AS) 

5 
Voe I~ ~,:5:: 

..J 
w 
> 
':I 3 
s: 
0 
..J 

f- 2 
:::> 
Q. 
f
:::> 
0 

0 
a: 
0 

0 
0 

v"-ov 

5 

l 

v 
10 15 

91-f•rnOA:R, ( 0) OUTPUT CURRENT: I, (mA) 

Fig.8 ~~~$'HiLtAE:;Ji:ii1!(Vcc=5.0V)(BA6806S) Fig.9 'jl) ") FCl-v"'Jvl±l1J'ili:Jl:-t±:l1J'ili:mt~~·l1 
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_J 
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_J 
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C) 
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f
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(l_ 
f
::0 
0 
fz 
w 
:;;> 
C) 
w 

"' 
00 

V,~ 10 

Voe 
v., 

OUTPUT CURRENT : 10 ( mA) 

BA6800AS/BA6806S 

5V 
ov 
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BA6803S 

BA6803S 16 .~ FL ffl VU El~/'\- L;.f'(Jlo< -11 I'' 71 J'\ 

16-Point Fluorescent Display Tube VU Scale 
Peak Hold Level Meter 

BA6803S t;t, '.i·U-~ ·;;7~UJr:ntc,.:J:.Q 16,¢.\X2ch 

~~ O)FL Wffl VU §~0)1~·- l//'\'JL- :J. - $1 1"71 l~l.'9 o 

~-. ~•An~~fM;, ~•An~-Fl'~~-7* 

-Ji, F~tmHrt.,n 1 *9o 

*~· ~~aA~O)~i-~~ni~~t.,, wn•~~g 

RWi~~l.'8~~~. ~tt~M&i~~<l.'8, ~A 

Htb~, ~v--:-A1t, ~1~~1ii~JJ!.l.,*9o 

'f 1J ·;; ~·wn7'i-71-1t17JL-ti1/a 1'9 0 

The BA6803S is a dynamic driving system VU scale 
bar level meter driver for 16-point X 2-ch display FL 
tube. 

·~:& 
1) 'f 1 j- ~ '/ 7 ~~~ntc'.: J: fJ' :,, i 1) / 7 DIP 30pin 

O)jf~~;/Cl', 16 ,¢.\, Leh, Reh ~~til' 8 ~o 

2)~•An, ~-Ah~M~t.,. Wij~~~Ri~t.,T 

~l{>f~~ 2 ~- ~·O)~;;'f-;lf(.'8 Q 0 

3) ~-AhPil, ..ti31: 12,¢.\IH:"-7*-JL- F~fi~ (2f'.Pl"ai 
Typ.) i~ l., n1 ~ 0 

4) \llUi\:Ml'.APilO) ~ i - ~~fi~i~ t.,n 1 ~0 

5) ~1f-~~7~~1Jtc0)~~. RWffl~~O)~-~ 

ni1J1~ < T:·8~o 
6) 1/2 *EE*1ri7"/7"i~~ l.,T~'~o 

•Features 

1) They are of dynamic driving system, and employ 
DIP30pin package, and 16-point, L-ch, R-ch dis
plays are possible. 

2) Usable for both AC and DC inputs, and 2-mode dis
plays are possible because of being provided with 
switching function. 

3) In case of AC input, higher 12 points have peak 
holding function for 2 seconds. 

4) Muting function when power supply in switched on. 
5) Due to the dynamic driving system, power con

sumption for FL tube can be made small. 
6) Built-in 1/2-compression amplifier. 

•~rn~-t~~/Dimensions (Unit : mm) 

BA6803S 

•Ill~ 

VTR, CD, A71/:t7-7"1/~-$'· 

:t-71 :t7"/7", tJ7:t'T 

I/ -"'JL- j. - $1 :i:®: 

•Applications 

VTRs, CDs, stereo tape recorders 

10.16±0.3 

~ tt~t 
l-1.2!_!_~ 

Audio amplifiers accompaniment music players 
Various level meters 
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e·fo ·;;? ~ 1' 7'/-/7.L.../Block Diagram 

BA6803S a: 
u 
u 
(f) 

0 
8 ~ M ~ ~ ~ 00 U m e ~ ~ 
> 0 0 0 0 0 0 0 0 z 0 0 0 0 

~ a: ~ a: (.) ~ ~ Cl "' ~ ~ ;:!: ~ u (.) z z " " (.) 

" 
(.) 

" 
(.) (.) (!) ('§ ('§ 0 0 0 0 <( 0 <( 0 Cl Cl 

"' I "' I "' "' " () 
~ () 

"' "' "' "' " " " " a. a. 

"' "' ~ () 

"' 

•~X".t:li::k:lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~)bf.~1± Vee 7.0 v 

[-f~fil~ pd 600* 1 mW 

Jbi'J'i.lilli:lBfill Topr -20-70 ·c 

i¥tt:i.lilli:lBOO Tstg -55-+125 ·c 

tl:l:t:J~EE Vee+ VEE 36 v 

•t!i~rf.J!liitt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lbi'l'~l±lBllil Vee 4.5 5.0 5.8 v 

lft\fli:-1'5-Pit~mt lo - 17 24 mA -
xmt.AM.Hi\: R1NAe 175 250 325 Q 1,3pin 

iiimt.A:t:Jtf.l#i:. R1NDe 7 10 13 kQ -

~~ti~iBitt lose 1.7 2.0 2.3 kHz C=0.015µ F, R=30kQ 

1::· - 'J ;j;-Jv FPitrai Thold - 2 - s fose=2kHz 

:±l1J-T.i-7'1-tt1'JJf., Duty - 1/8 - - fose=2kHz 

';f IJ ·:; FCl- v-"'"Jvtl:l:t:J VGL - 0.4 0.8 v IQ=5mA 

~I± 

'f I)·:; Ftl:l:t:J IJ -'J~mt IQ leak - - 10 µA Vee=5V 

RD Nm 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

BA6803S 
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• 11Iitrr.J!Mtt/Electrical Characteristics (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

-tz?.i</l-/\1'v-"'Jld:l:J VoH 3.7 4.0 - V lo=2mA 

:tJtEE 

i!? ;(;... Hl:i:tl 'J-7~1± lo1eak 10 

2.2 2.5 2.8 v 

R1N=1.5k0 

V1NAe 250 400 630 mV 3i:i1i!:J//~v-l-v-"'Jv100)0N 

v-"'Jv 

5 - - mA VoL =0.8V 

Test 
Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 
-----------·-+-----+---+--+----+---+-----------------r-----··--
i!? ;(;., H~j;:t:l:J:tJ~)Ji! ioM 2 - - mA VoH=3.7V Fig.1 

xl1i!:::i//\v-l-v-"'Jv16 Ve16Ae 9.0 10 12 dB 12pint±l:tJ Fig.1 
-·-----------+----+-----+---+----<---r----------~-------r--~--

3i: i1i! :J / /\ v - l-v-"'JL-15 Ve1sAe 7.0 8 9 dB 13pint±l:tJ Fig.1 
-----+-----+---+----+---+----t----------------------j--~-

3i:i1i!:J//~v- l-v-"'JL-14 Ve14Ae 5.0 6 7.0 dB 14pint±l:tJ Fig.1 
--·---·--------~r---t---+------<---+---r-----------------r----

3i: i1i! :J / /\ v - I- v-"'J v 13 Ve13Ae 3.0 4 5.0 dB 15pint±l:tJ Fig.1 
---------------t-----+-----+---+------+----+-------------·-·-----+-·--·--~-

3li1i!:J//\v-l-v-"'Jv12 Ve12Ae 1.0 2 3.0 dB 16pint±l:tJ Fig.1 

3llJli:::i;.,1tv-l-v-"'Jv11 Ve11Ae - o - dB 17pint±l:tJ Fig.1 
---------·----+--- t----•---+--------·----------t-----

xllli:::i//\v- l-v-"'Jv 10 Ve10Ae -3.0 -2 -1.0 dB 18pint:l:J:tJ Fig.1 

xllli:::i//\v-l-v-"'Jv9 Ve9Ae -5.0 -4 -3.0 dB 19pint±l:tJ Fig.1 

xlJli:::i;.,1ti..-- l-v-"'Jv8 VeaAe -7.0 -6 -5.0 dB 21pint±l:tJ Fig.1 

xllli:::i//\v-l-v-"'Jv7 Ve?Ae -9.0 -8 -7.0 dB 22pint±l:tJ Fig.1 

xllli:::i//\v-l-v-"·'v6 VesAe -13 -11 -9.0 dB 23pint±l:tJ Fig.1 

3lmt::J//\v- l-v-"'Jv5 VesAe -17.5 -15 -13 dB 24pint±l:tJ Fig.1 

xllli:::i//\v-l-v-"·'v4 Ve4Ae -22.5 -20 -17.5 dB 25pint±l:tJ Fig.1 

3lmt::i//\v-l-v-"'Jv3 VeaAe -27 -25 -22.5 dB 26pint±l:tJ Fig.1 

3ll1i!:::i:.-/\v- l-v-"'Jv2 Ve2Ae -34 -30 -27 dB 27pint±l:tJ Fig.1 
----------+-----+---t----+---+-----+-------------------i--·--

x)Jl!:::i;.,/\[.,- i'-v-"'Jv1 Ve1Ae -50 -40 -34 dB 28pint:l:J:tJ Fig.1 

iili:llli:::i//\v- i- v-"'Jv 16 Ve15oe 2.84 3.18 3.52 V 12pint±l:tJ Fig.1 

iili:llli:J//\v-l-v-"'JL-15 Ve1soe 2.55 2.87 3.19 V 13pint±l:tJ Fig.1 

iili:llli:::i:.-/\v- i- v-"'Jv 14 Ve14oe 2.27 2.55 2.83 V 14pint±l:tJ Fig.1 

iili:l1i!:::i:.-1~v-l-v-"'Jv13 Ve1 3oe 1.98 2.26 2.52 V 15pint±l:tJ Fig.1 

V 16pint±l:tJ Fig.1 

iil!llli:::i:.-/\v-l-v-"'Jv11 Ve11oe 1.56 1.82 2.08 V 17pint±l:tJ Fig.1 

iili:llli:::i:.-Hv- l-v-"'JL-10 Ve10oe 1.31 1.64 1.97 V 18pint±l:tJ Fig.1 

iili:llli:::i:.-/\v- l-v-"'Jv9 Ve9oe 1.15 1.49 1.83 V 19pint±l:tJ Fig.1 

iili:mt:::i//\v- l-v-"'Jv8 Veaoe 1.00 1.33 1.66 V 21pint±l:tJ Fig.1 

iili:mt::J//\v-l-v-"'Jv7 Veme o.95 1.19 1.43 V 22pint±l:tJ Fig.1 

iili:llli::J//\v-l-v-"'Jv6 Vesoe 0.80 1.03 1.26 V 23pint±l:tJ Fig.1 

iili:llli:J//\v- l-v-"'JL-5 Vesoe 0.60 0.82 1.02 V 24pint±l:tJ Fig.1 

iili:llli:::J/l~v- l-v-"'Jv4 Ve4oe 0.45 0.63 0.81 V 25pint±l:tJ Fig.1 

iili:mt:J//\v- l-v/'\:Jv3 Veaoe 0.33 0.48 0.63 V 26pint±l:tJ Fig.1 

iili:llli:::i:.-Hv- l-v-"'Jv2 Ve20e 0.25 0.37 0.49 V 27pint±l:tJ Fig.1 

iili:llli:::i:.-1ti..--1-v-"·'v1 Verne 0.10 0.20 o.30 V 28pint±l:tJ Fig,1 

iilll xiJlt:::i;,m,- ~v-"J~Q);l!lil!rt;t, OdB.¢.i~~!'lL.tdj!Q)'fift1'9o 

12) iRiJlt:::i;,1~1;-~1;"''J~l'. Vc(n)oc(Max.)>Vc(n+1loc(Min.)1::t..:-:i<~'*91l', ntiEllJ'OFFQ)I::~ (n+ll til31.fON9~ 
;:1;tj,f.>IJ:f:1tlt.o 
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• )lllj'.JE@tttl:i1!/Test Circuit 

ch1 AC IN ch1 OCIN G,2G,1 016 015 014, 013 
ch2 AC IN ch2 DC IN 

* 3k Q ~J.l:.Ol VR 

Fig,1 

• LtlflWIJ/ Application Example 

~ -~ 

AUDIO SIGNAL / 

R,.R, - 47k0 SIGNAL METER OUTPUT 
C,.C, - 22µF (from TUNER) 

Fig,2 

naNm 
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•ltJfF~ljij 

(1) A:1:JflB 

BA6S03S O)A:1:J(;t., 1, 3pin 1ixmt1~-i%ffl, 6, ?pin ;Ii~ 

mt 1~.§% ffl l' 9 o ;: h S 0) A 1J 0) Wf~LU;t. Spin l' fi' c ', 
"H"v/'\"Jl.-<J)c~ 1,3pin (xmt) :lii~HJU~tt3'9o ~t.:: 

tf -:i z, f§1J;U.i', 1, 3pin (: (;t. ::t - 7 1 ::t ~c.§% t, 6, ?pin 

(: (;t.7- .:i -7:/J' S 0) :,,~i-:t- Jv,>< - )I :±l:tJ (~)M~EE) t A 

1J ~z stH:f, Spin ttJJ~;t .Q;: t (:J: 1J 1 -:i0)3!?~~ 

t ::t- 7" 1 ::t v A;"Jv ,x - )It, :,, '/7 Jv ,x - )I 0) 2 -:>O) 

ffll ~ t <'.1-tt.Q;: t t.J"Z ~ 3: 9 o 1, 3 pin 3'i:mtA:1:JftU1rn 

250 Q ( Typ.) t 1ffY 0) Z, ~ ~IJ I:~ k Q 0) =¥-~ ~ f!H/i 

(VR1,VR2) tf~~~. Z.tt(:J:-:iZml\Jl~!l. ch1,ch2 

0)1\7 :...- .A~!lH'T-:i z < t!. <'.I c 1 0 

(2) I::"-? *-Jv F 

BA6soss ,;1:, xmtA:1:JPilt:JTh::*:f~i%v"'"J"t-~ailr .. i* 

-Ji, r-· ~31?~9 .Qt:'-? *-Jv H~lmH!i ~ TC 1 3: 9 o 

t:' - ? * - Jv Fl' ~ .Q v /'\"Jv (;t. ::i /It v - 1- v "'. Jv 5 :/J' 

S 163:ZO)12,~Z9o t:'-?*-J" r-·aiJr.,,,;t., #::tif.!il 

)Bi:~ 2kHz 0) t ~ 2fpr .. i (Typ.) l' &>I), #::tif.!il5Bi:~O)fjg 

(:J:-:i Z~;blJ 3:9 o 

~mtA:1:Jffifl:(;t.t:'-?*-Jj, Ff~fijg(j.&, IJ 3'-!t/i. 0 

(3) '/ 1J "/ Fl:l:l:tJ 

10, 11 pin 0) 7· 1) "J Fili :tJ (;t NPN I- 7 / ::; .A )I 0) :t - 7° 

/ ::i v? )I ff~~ t t..: -:i Zs IJ, ~~r! (;t. Active-Low ( 31?~ 

~ t ,~iT9 .Qt~ (;t. "L" v/'\"JvO)ili:tJ t t..: .Q) t t..: -:i z 

c 1 3: 9 o ~t.:::IJ'·-:i Z3!?~~ UUh <'.I it .Q~iJ(;t.Jitffl@m(: 

~9 J:? (: PNP I- 7 /'.:./.A )I (Q1, 02) t1H1tt ~ Z1~ 

ffl~3:9 (Fig.3~~~)o 

-VEE 

Fig.3 

BA6803S 

(4) -1z7·,x / 1-ili:tJflB 

12pin :/J> S 2Spin 0) iz 7· ,>( / I- ili 1J (;t, PN P I- 7 / ::;·.A 

)I 0) ::t - 7° / ::J v ? )I ff~~ z 9 0 7· IJ ·:; F 1 tl "L" v /'( 
JvO) t ~ ch1(1,6pin)O) v/'\"Jv:liili:tJ <'.I tt, 7" 1) ·:; F 2 tf 

"L" v/'\'JvO)t ~ ch2(3, ?)pin O)v/'\"Jv:liili:tJ <'.I :h3:9 

(Fig. 4 ~~~)o 

29 

--VEE 

Fig.4 

(5) 7' 1J·:; F, -tz7',></i-tf:l:1:J)l1:::.:..-?7-v-l-7 1J·:; 

f'', -tz 7· ,>< / I- ili 1J 0) )11 :::_ / 7· 7 -v - I- (;t. Fig. 5 0) J: 

-jt:f.J:IJ*9 0 

(6) 7')1·:;?)11LtviJ-.A")l1.L. 

3'i:mtA:1:Jf~{%(:M9{>tl:J:1:JQ)l/t~tW, 2, 4pin Q) R1, C3 

(ch1), R2,C4 (ch2) l')~~<'.ltt3'9o R1=47k0, C3 

= 22 µ F 0) t ~ 7' )I ·:; ? )11 L (;t. ;f.1 4ms, v IJ - .A' )11 L 

(j.;f.11s Z9 (ch2 tliiltUo 

7")1 ·:;? )11L:~A:1:J:IJ'SA:1:J2.6Vrms t~A:1:J(: 

~ f.:: t ~, 2, 4pin iJ'. 1V :/J> S 2.5V (: 

J:.~ 9 .Q aifr.,io 

v 1J-.A")l 1 L: A:1:J 2.6Vrms t~A:1:J(: ~t.:: t ~. 

2,4pin n'· 2.5V :/J' S 1 V i: r~ 9 {>Pi} 

r .. io 

(7) #::tif.!il5Bi:~ 

30pin Q) R26. Cs t: J: IJ #::tif.!il)Bi:~ t ~~~ ~ * 9 0 #::tif.!il 

5Bi:~tosc e:1· 1J ·:; Fili:tJf.!illmr c(;t./~Q)~fU'Ji.ltlJ.:ll:-1:> 

3'9o 

T (ms) = 16/fosc (kHz) 
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BA6803S 

•5r1~/·~f7-t'-l-

BA6803S ( ~W~il.li~ 2kHz <T.>aif) 

? 1J .. 11'l(chl)H-u 

L I u 
I I 8ms 11 ms: 

H-~u ? 1) •:; C 2(ch2) 

L 

H 

L 

T 

Fig.5 (a) 

•jHttt$~(})~1l/l (llJf'l:~llll~~) 

C1, C2; A 1rh "J / 1) / ~i ::J / 7'/ -ff o 

VR1, VR2; 3tmt~Ji~r,]Jl, 1\ 7 / .A~r,]Jl, 3k Q f!Eli ~ tiHI! 

G19o 

C3, R1, C4, R2; 3tmtA:1Jf§~';::M9.Qt±:J/JO)Jit~tt~~~ 

'.lE: G19a *f?IJC',d:7''.>l "J 7 '.>11.L.;f,{J4ms, v 1)-.A''.)l 1 

.t.if.11s z.·9 o 

R3; A/Jffl~;{Jlfii-T (Spin) 0)7"JVF ·:; 7°tftmo 

A5, R7; '/ ') ·:; F 1) - 7 'll!:mt ( IGleak) I~ .A ,EfHftt.i\:o 

IGleakX R5( R7) < 0.6V C: ~ .Q J:? ';::~~'.JE: [,, ;!: 9 o 

R4, R5; 01.02"'·-.::z.1\'17'.Atftm 

A;'-.A'll!:mt Is ;lfiTtt:h.Q~f*'j:· Vcc=5V, VF=0.6VC: [,, 

z 
R4 5-0.6 -< ---- =73 
R5 0.6 . 

( 5-0.6 0.6 
Is mA)~ R4(kQ) - R5(ko) 

> FL WO) 'f 1) ·:; F~mt 
Is hFE 

C:~.QJ:')';:: A4, R5(R5, R7)~~~'.IEG19o 

01, Q2; ?' 1) ·:; i< t±:J :1J ,&'Ji I- 7 /:/.A :}I 

Vern> Vcc+VEE O)t(})~{ieffl [_,"( < tC.'~L'o 

Rs ~ R25; FL W ~ ,i;i>JT ~ 1t ~ L' t ~, iz ?. I- / I-, ? 1) 

"J i'',;::)2!:;\'17' .A~ fJ''t .Q f.::~(l)tfttitl"9 o 

*ffi~--~~~~T9W, FLW(l)Mtt~J:~zmm:a 

~~'.IE9.Q1!'.-~fJ'iV,, IJ 19 0 

Cs. R25; ~W~il.li~ (fosc) ~~:IE 

Cst.t, i~Ji~;\'·~(l)NL' t(l) ~{ieffl9.QZ.C:Hit~L,19 o 

4ms I 8ms 

ch I 

Fig5 (b) 

• ~lf:IJ:.O))i~ 

1) OdB ,~(7) A :1J v "''Jv, ch1, ch2 0) 1\ 7 ·;;or- ~r.J!l td:, 

1 pin, 3pin (1) VR1, VR2 T~r,]~ [., Z < t:_· ~ t, 'a 
2) 16,~§(l)~)~~fE,;::J:.Q1~.~H1Hf!t.t, )~Ji,;::J:IJ 

Fig.6 ,;::~9 J:? ~~;\'tt~ t ~ Zl'19(7)T)i~ [.,"( < t:_· 

~ L' 0 

3) ~:Im~ (30pin) (l)JH;HHftm R25 'j: 20k0 fJ> G 100k 

OO)lBl1!JT~/i,T<tC.~t,'o Z.(l)iai1!19}T{ieffl9.QC:, i~ 

Ji';::J:IJ~!J)H~Jl9.QZ.C:fJ"iV.>IJ19 (Fig. 7~~1l)o 
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• '.ili~tr-.J*¥ttll!l;ij!/Electrical Characteristic Curves 
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5.6~--.---.-----,--,------. 

> VIN= 2VrmS 

~ 5.2 

~ 
4.81---+---+---1--+---+---f 

~ 441---+-r----f"'-.."""1:--'t--t----l 

~ r--+--
§; 4.01---+---+---11---+---+---; 
>-
_J 
(L 

§; 3.61---+---+---11---+---+---; 
(/) 

335~0---~2~5---=-o---=2~5----=-50=----,7~5,-----0-::100 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.6 161;':\El,~mN.w~;JJii~1±-f.!j]lllJilfil&1M1 

> 5 
_J 
w 
Gi 4 
_J 

I 
CJ 
I' 
f
:::i 
(L 
f
:::i 
0 
fz 
w 
::;; 
CJ 
w 
(/) 

3 

2 

1 

1 v" 5V 

v OH-f 0 VEE ov 

2345678 

OUTPUT CURRENT 10 (mA) 

RD Nm 

BA6803S 

AREA FOR USE 

0 

~ O.o1~~~~~~~m11m~~§ 
6 0.0051-----t77'7'717':#71'.W,>N7!7t----j 
<l 
(L 

;3 0.0031----.+LLL.<.µ:Lf-L.+".+'+4¥\"-f-=-2-k-Hz---i 

0.0021------t----t--+-+--;--i--i-n------, 

0.00110k 

5 

> 
-1 4 
_J 
w 
> w 
_J 

3 
0 
_J 

f
:::i 
(L 
f
:::i 
0 

g 
a: 
CJ 

3 

2 

0 
0 

20k 50k 100k 200k 

RESISTANCE R,, (0) 

v GL-f G Vcc=5V 
v" ~av 

l 

u 
+-)' 

5 10 15 

OUTPUT CURRENT 10 (mA) 



BA3121 /BA3121 F/BA3121 N 

BA3121 /BA3121 F/BA3121 N 
~-~~~~m~,~~·7~~~-~3~·7~~ 
Ground Isolation Amplifier for Car Stereo 

BA3121/BA3121F/BA3121N td:, t.J-:t--T1 :tfflt:::mJ 

~~ti.~~5/~·7~~~-~3/•7/7T9a~8 

O)~Ji1l:rtt::: J: ~J, 11E*r~im::: 1J:-:) n' t.:::i!!ic*:Rtfftli.O)~~!f!' ~ 
3tJJ$J: < M~llffi t.,, 8 IJJ!JO)~fl~~flM'lifJ t' t::: J: ~J ~'i. 9 
{>i;,l~Hi~t:::[lffi$:9-9;:: t tis·z ~ {> J: 7 t:::fJ-:> T~'* 9" 

;i: t.:::5'Httt::J >7-'/-ttti1Jq:~:m1t~ n TC' ;1:90)1", t "J 

t--0)1]\l,~'Ht · 1~~·t10)[QJJ:t:::~@T9 a 

• 9Hf~'1'~~/Dimensions (Unit : mm) 

BA3121 

"'"~::':! c I~ 
. '° I '° \T'-The BA3121 /BA3121 F/BA3121 N are ground isolation 

amplifiers developed for car audios. Conventionally 
troubled affect of wiring resistance has been effective

ly eliminated by the new original system, thereby com

pletely preventing noise coming from various electric 
devices of automobiles, etc. In addition, the capaci

tance of externally connected capacitors are also made 

smaller, so the IC is most suitable for making a set 

smaller and improving reliability higher. 

"'[~l1m-i1~ A17.6±0.3~~1 
+1 M TN ...: 
00 • 0 3+0 ' '° :;; 0.5±0.l . - . 

·~~ 
1) *~·::J /-T/-ttt.J~·::r:~ 

2) ~IPJ;f:!:J[lffi$:J;t CMRR=57dB Typ. (f=1kHz) 

3) 1ij;i;,t~ VNo=3.5 µ Vrms Typ. 

4) 1ij;~$ THD=0.002%Typ. 

5) 2 7 t<,,;?-Jvi*iiG 

•Features 

1) No large-capacity capacitor is required. 
2) High common-mode rejection ratio 

CMRR=57dB Typ. (f=1 kHz) 

3) Low noise VNo=3.5 µVrms Typ. 

4) Low distortion THD=0.002% Typ. 

5) 2 channels are built in. 

• Application 

Car stereo 

~ 12.to.3 I I I 
7 .62±0.3 8.8±0.6 

BA3121F 

5.0±0.3 

8 7 6 5 

~~I~ 
1 2 '3 4 

;::; _L_____~-~ 
~ -tLflfipno 
-1 cnr .. JL . ~ --11-

1.27±0.2 0.4±0.1 

BA3121N 

~2.b Rl .0 

19.5:t:i·' 

~--
N 

LO ~OOI 
~I N LD .J--~l;::;:;:::;:;::;:::;=:c;=;::;:;:::;:;:;::::;:;;:;::::;:;;::::;::;;:;:l 
;i 

JCID IIll Cill t!ll CID CID IDl al 

00254-22-A1G533 

JL 
0.3 

557 
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I 
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BA3121 /BA3121 F /BA3121 N 

• :ta 'Y 7111"J"?7 A/Block Diagram 

BA3121 /BA3121 F 

BA3121N 

OUT1 IN1 GND IN2 
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BA3121 /BA3121 F /BA3121 N 

• ~M:l&:*:~*tt/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~il*~EE Vee 18 v 
600 (BA3121)* --~q::gui:t: pd 450 (BA3121 F) * mW 

900 (BA3121N)* 
·~.-- ------------- ------

iilitialilBllil Topr -30-+85 ·c 

1*tt:ialilBllil Tstg -55-+125 ·c 

* Ta=25'e J;,.(J: 1'1ieffl9 61£\i;I~ 1·e I:-:>;'< 6.0mW (BA3121), 4.5mW (BA3121F), 9.0mW (BA3121N) ~ 

i,;!,C:6, 

• $~11Jfl:5fd4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

Vee 4 12 18 

Unit 

v 

• ~~rt-J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, f=1kHz, Rg=1.8k0) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

!!l\1~~a~~ilii lo 5.6 9.0 14.0 mA V1N=OVrms 

t±l:tJ~1Ut~E£ VNo - 3.5 8.0 µVrms BPF=20Hz-20kHz 

~l±flH~ Gv -1.5 -0.04 1.5 dB Vo=-10dBm, Rg=OQ 

Jij:;;l;:t:IJ:tJ~[[ VoM 1.8 2.0 - Vrms THD=0.1%, Vee=8V 

:i:@iID!li11i~$ THD - 0.002 0.02 % Vo=0.7Vrms 

llil t§ .A :tJ t.QJEEJ:I: CMRR 41 57 - dB 

llilt§~~ifD;J.A:tJ~I± VeM 2.5 3.75 - Vrms Vee=8V, CMRR=40dB 

'J ., 7' Jv~~$ RR 72 80 - dB fRR=100Hz, VRR=-10dBm, 
Rg=OQ 

f--v/;/:.Jv-1:!1\v-:..-=i ::..- cs - 82 - dB V1N=-10dBm, 
Rg= 1.8k Q /OPEN 

:AJv-v- t- SR - 2.0 - V/ µ S 

.AMJJ1i R1N 44 55 66 kQ 
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• 11~tr:l~ttdtlttl/Electrical Characteristic Curves 
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12 

!z 8 
w a: 
a: 
5 6 

!z 
~ 4 
[:J 
5 
0 2 

0 

V,N=OVrms 

j 
0 2 4 6 8 10 12 14 16 18 

0 

> 
~ 

6 

4 

2 

0 

6 
5 

4 

CD 3 
E 

2 

0 

SUPPLY VOLTAGE: Vee (V) 

R,=1.8k0 

DIN AUDIO 

0 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE: Vee (V) 

Vcc=12V 
v .. =-lOdBm 

~ -1 

~ -2 
g -3 

v 

-4 

-5 
-6 

10 20 50100200 500 lk 2k 5k 10k20k 

FREQUENCY : f (Hz) 

RDNnl 

6 

~ 4 

~ 
g 3 

~ 
a. 
~ 2 
0 
::;; 
~1 

BA3121 /BA3121 F /BA3121 N 

THD-0.1% 
R,=10k0 
f=1kHz 

0' v 
L 

v 
6 8 10 12 14 16 18 

~ 
0 o '2 4 

CD 
:8. 

0.6 

0.4 

0 02 

~ 0 
0 
w 
0 -0.2 

~ 
g -0.4 

-0.6 

-0.8 

SUPPLY VOLTAGE: Vee (V) 

V"=-10d8m 
f=lkHz 

0 2 4 6 8 10 12 14 16 18 20 

100 

CD 
E 80 

~ 
z 
0 60 

~ 
<t 
a. 
!JJ 40 
_J 
w z z 
<t 20 
J: 
0 

0 

SUPPLY VOLTAGE: V,, (V) 

v N 

Vcc=12V 
v,.=-10dB!" 
R, = 1.8k0/0pen 
R,=10k0 

10 20 50 100 200 500 1 k 2k 5k 10k 20k 

FREQUENCY : f (Hz) 



m 
; so~+~J!+~:j:pffi1rt1=::j:i--:-W..Wl+I-~ 

~ vr1 
'/1_ 6ci 1---H-H++tl+---+-+-+H++H--+-++-++H-H--l 

z 
0 
i== 
§ 40 f---Hr+t++H+-+--+-+t+tt++-+++-ttH1t----l 
w 
a: 
w a: 20 1---1-'-'-'_,_.,."----'-+++™"-' 
0. 
a: 

Vee= 12V 
V,,= -10dBm 
R,-on 
R, = 10k!l 

o._,__.__'"-',!_.._._"--='=..._._.w.u"-'-_...~_.___.__, 
10 20 50 100 200 500 1k 2k• 5k. 10k 20k 

FREQUENCY : f (Hz) 

0.05 
V00 =12V ~ Vo=0.7Vrms 

0 
I 
f- 0.02 

z 
~ O.D1 
a: 
g 
5 0.005 

0 
z 
0 
~ 0.002 
<( 
I 
_J 0.001 

~ 
0 
f-

R, = 10k!l 

1111 

'N .Y 

10 20· 501002005001k 2k 5k10k 20k 

FREQUENCY : f (Hz) 

,m 100 
:s Vcc=8V 

f=1kHz a: 
a: 
~ 80 

I R,=1.8k!l 

0 
i== 
<( 
a: 60 
z 
0 
i== 
0 
w 40 
w 
a: 
w 
§ 20 
::; 
z 
§) 
::; 
0 
0 

0 

I [\ 
I 

I I 
I ! 

H 
i 

I 

I 
0.05 0.1 0.2 0.5 2 5 10 

INPUT NOISE VOLTAGE: v,. (V,m,) 

RD Nm 

BA3121 /BA3121 F /BA3121 N 

~ 
0 
I 
f-

z 
0 
i== 
a: 
g 
(f) 

i5 
0 z 

0.2 

0. 1 

0.05 

0.02 

O.D1 

Vcc=12V 
11 f=1kHz 

R, = 10k!l 

l 
N 

i ~ 
§) 0.005 
a: 
<( 
I 
_J 0.002 
<( '!'-.. 
f- 0.001 g 

0.05 0.1 0.2 0.5 2 

OUTPUT VOLTAGE: V0 (V,m,) 

m 
:s 
a: [ Vcc=12V 
a: 11 V,= -20dBm 
~ 60f--+-+++++H1--++l++ll.+l---l--I R, = 1.8k!l 

5 

~ k (Vm 1 ,Vm,)1=(100µF,4~~ 
'/1_ 5017' j)' (Vm 1,Vm,)=(47µF,22µF)[ 

i5 4011'1 /'-+-H++n(V.,rm:::_I• v~·m'-"')r,~.,>:(2;:;2;;;µ::.._Fc:_, 1 O;:cµ;::_. F,'.,. )'-ltlll----W-+i 

§ 
~ 301--+++H++l+--+-+-++ 
a: 

+--

~ 2Q1l-+++H-+++1--+-H+l+lll--+-+-W_j.i.jj~-.I--.+~ 
0 
::; 
i5 101---+-++++++ll----l--l--+w+IU---+-w++mi~>-.+-~ 

::; 
::; 

8 010 20 50 100 200 500 1 k 2k 5k 1 Ok20k 

FREQUENCY : f (Hz) 
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• iJ11J~!Hlittl81/Test Circuits 

BA3121 /BA3121 F 

Youn 

Fig.12 

BA3121N 

BA3121N 

Fig.13 

562 no Nm 

BA3121 /BA3121 F /BA3121 N 

OFF 
50k OON 

r----"" R1N 

r-

ON 
R, o INPUT2 

1 l±JL-L.~A-L-rr~~l4 
I 
I 
I 
I 
I 
I 
I 
I 

: R oON 
L------- ' OFF 

+ 

OFF 
OON 

RIN 

Youn 

VR2t 

VRl2 

: Q (±1%) 



BA3121/BA3121F/BA3121N 

TAPE DECKr--------------------...--------0 Voe 

TUNER 

POWER AMP 

IN1 

SP 

SP 

I I 
I I 
r- - - :;:...i 
I v. 

L----------------E}----------------
Car Body Noise 

Car Body Car Body 

Fig.14 "JJ-:.t-7-1 ;t-t? "J l-1'0)mlftO)jjf(f1. 

tJ-7f-'T'17f. :/.7.7.L.1;1:, ?7/ f'"i.1*"ft?"ZI.' 

9~~. ~(/)~~$~"{'~~~~-·~·if:/~-:/i~ 

~-z. H'7-7'/7°-".A1J~ti-z~:H', .11.A';lf~~~ 

~90 

BA3121 I;!:, Z..(J).11 .A''f7f"'(J'/:1(J)IRJ~ll7'1Jll.i:*~~tt 

(CMRR) ifljffl ~ll.i:*99 t(J)"f9o BA3121 ;lffJ:I.'~ 

-€;-, ••t;l:H'7-7' /:1-"ii!Ul.A:;IJ ~ti t91f, BA3121 

b":tili A~ ti -r \,\ 9 ~-€;-1;!:, 7f "'( 7' / :11-A, 2-A (J) 

CMRR t:J: IJ, •• l;J:ll.i:*~ tit9 o 

••ll>i:*(J)lii!JI 

t±l:;IJ~I±: eoi>f<~9 t 

R4 v· - · e2 , - (Rs+R4) 
R2 R1+R2 

eo=- - e1+ • Vi 
R1 R1 

R2 R1+R2 R4 
eo=- R1 e1+ R1 • Rs+R4 • e2 

R2 R1R4-R2R3 
=-R1. (e1-e2)+ R1(Rs+R4) • e2 

Z.. Z.. "f, R1R4=R2R3, e1=e2"fili>tili, ••W1J~I± 

eoli~~~fJ:l.'Z..cl:tJ:•Jt9o tz...;b", t~ttR1/R2 

CR3/R4(J)~·;J7:.;,,7*~1i. -·~1.±(J)ji:, 7j""'(J7/:1 

(J)~ji:I: J: IJ, e0 1Jf~~ ~ t 9 o 

e, : tfl :iJ11!:1.± 
e·,,e;: -'l!l'fli:I± 

R, 

Fig.15 mlfi~:i;;O)mtJ! 

BA3121 Ii, ••~I± e0 (J)i!*:*v-"Jvi 

CMRR=201og (eo/eil 

t ~"""(~~. 

CMRR;;;:;41dB 

t1¥~iE ~ n't9 o 

• 1i!JILl::.(J))i• 

(1) 2pin (Vm1), 6pin (Vm2)(/)::J/-T/if(J)gI1:-:J1.'"Z 

1;1:, 1; ·;.1 :1 Jvll.i:*~tt(J) t.: ~ 1: 2 : 1 (J)J:t i1Ji'<? -r < t~ ~ 
\,\o 2: 1 (J)J:ti1Ji'<? "Zl.'til;f, ::J /-T/if(J)gib>''*-1t 

1: tJ:? """( t, IJ ·;.1 :1 Jvll.i:*$1: !;!:*~ tJ:~UIJI;!: iii> IJ t-tt /t, 0 

(2) 2pin (Vm1)(/)::J/'T'/ij"(J)gif 2'1*, *-1tl:~lt 

9 ti Ii, 'fft;:lgt (J) CMRR I;!:+ 6dB, - 6dB t tJ: IJ t 9 

(Fig. 10)o 
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BA3121 /BA3121 F /BA3121 N 

• JiOn.11811&'9!1/Application Examples 

BA3121 /BA3121 F 

TAPE DEOK.-----------------------------1~----.-----oV,, 

TUNER 

IN1, 

SP 

IN2 

SP 

---------------------------E:1------------------------
Car Body Noise 

Car Body Car Body 

::i ;,,-'j":;rtt (!l!:fW): F (±20%) 
Fig.16 

BA3121N 
.--------.---------------UV cc 

564 

TAPE DECK 
TUNER 

IN1 

IN2 

+ 

22µ 

OUT1 

2 POWER AMP 

Vm, 

3 

IN1 

4 

GND 

5 

JN2 

6 + 
vm, 10µ 

7 

OUT2 

8 

Vee 

----------------~----------------
Car Body Noise 

Car Body Car Body 

::i /7'/"'t (tl:l'lll): F (±20%) 
Fig.17 
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BA3126F /BA3126N 

BA3126F /BA3126N 
7~/.!'"11-t! ·.:1 I'- .m 2 7- tt / *Jl.t~ ·.:1 FtJJfl~ .A 1·.:17-
2-Channel Head Changeover Switch for Radio Cassette 

• 9~Jf~\t)!~/Dimensions (Unit : mm) 

BA3126F /BA3126N ti, 7 :ht f.J t ·y I- ffl 2 7- -\7 / ;'(.. Jv 

~ ·y H:J.Jm i :A 1 ·y 7- z.· 9 o 

~ifWEE~nt,:::d: IJ 120Vp-p Min.(/) AC ifWEE~1¥~iE Vt s 
I), ~'/1tP~(J)J\ 17" :A i'~~(J):;l;Jiim'::: t+SH:ti;tz.· ~ :!': 9 o 

:!': t.::, 2 7- -17 .:..- ;'(.. Jld~ iJ: -::i ts fJ, :A 7 [..,- :t 7 ;:;- f.J t ffl 

':::~ii l' 9 o f.t s, SOP14pin (BA3126F) (:: SIP 9pin 

(BA3126N) (J) 2 fUR(J)H ·y 7"- -;.i'tf i!!i fJ :!': 9 o 

The BA3126F/BA3126N are 2-channel head change

over switches for radio cassette. 
Guaranteed AC withstanding voltage is 120 VP-P at 
minimum thanks to the high-voltage withstanding de
sign. Therefore, it can cope satisfactorily even with a 
large amplitude of bias signal during recording. In 
addition, it is most suitable for stereo radio cassette 
because of 2 channels in use. There are 2 types of 
packages. SOP14 pin (BA3126F) and SIP 9pin 

(BA3126N) available. 

• %'~ 
1) ~MEE 120Vp-p Min. (f= 100kHz) 

2) i!le ON tftm 80 : P/B SW 

50 : REC SW 

3) i!le:t 7t ·y 1--~EE 5.0mV: P/B SW 

0.6mV : REC SW 

•Features 

1) High withstanding voltage 120Vp_pMin (f=100kHz) 
2) Low ON resistance 80 : P/B SW 

3) Low-offset voltage 

•m~ 

7~i';f:t.Jt·y" 

• Application 

Radio cassette 

50: REC SW 
5.0mV : P/B SW 
0.6mV : REC SW 

BA3126F 

8.7±0.3 

14 13 12 11 10 9 s [ 

3![0 
0 
+< 

1234567 

'.'.'. c::.LfrM A H ~r-:iinJ 
,~ ~ 

0.05Mm---I \.- -i i.-
0.4±0.1 1.27±0.2 

BA3126N 

22.0~~- 2 

0.65~~ 
~40.2±01 

0.3Min. 

2.8~~-1 

~~ 
-Jl 
0.3 

jcrn EID 1II1 c:m cr:n !ID rm cm (I.'.Ill 

00255-20-A 1 G532 565 
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• -j' CJ ·:1 ? Jf 1' 7 7 7 A/Block Diagrams 

BA3126F BA3126N 

3:: 
Cf) 

0 0 w z 
a: 0 

0 
w 
a: 

0 z 
0 

• r:.!atl181i&~/lnternal Circuit 

3pin 
P/B SW 

1 pin 

2p1n 
GND 

REG SW 

8p1n (6pin) 
Vee 

0 z 
0 

14pin (Qpin) 
REG SW 

• ~M~x'.lE*it/ Absolute Maximum Ratings (Ta=25°C} 

Parameter Symbol Limit 

Fn:IJO~EE Voe 16 

l BA3126F 450* 1 

~:gm~ pd 
BA3126N 900* 2 

tbf!').!ftJtlBll!l Tapr -25-+75 

f!ll1'-rnitlBll!l Tstg -55-+125 

P/B :A 1 "J 7- DC iJEE BVoc 

*1 Ta=25'01')J:C'itffl9?>1.!l1Ht, 1°0 I:-:>~ 4.5mW ~i!!ltL:?>o 

(50X50mm', t=1.6mm :ii'77.I;J<"°:,, • 7 1J / Hl!4&~~~i¥) 

*2 Ta=25°CtlJ:C'fil!ffl9.QJ.!l.g.l;J:, 1°0 (:-::>~ 9.0mW ~i~L:?>o 

566 

±65 

RDNm 

BA3126F /BA3126N 

-} 0 z 
0 

[IJ 0 

" w a.. a: 

5pin 
o--+--+--t----+-""""....,..,.... __ -o (4pin) 

CONT 

?pin 
~.....____...__ ....... _ ........ ___ -+---<> (5pin) 

GND 

pin#-l5-BA3126F ( tJ ·~ ::i l*H;tBA3126H) 

Unit 

v 

mW 

oc 
oc 

v 



BA3126F /BA3126N 

• lt~lllfF*f-1:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 15 v 

• ~~rt-.J!f\¥ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=9.0V, Test Circuit : Fig. 7,8) 

Parameter Symbol Min. Typ. 

llil~Mimt 1 (P/B P;j) lccP - 12.0 

lli]Jltr°![mt 2 (REC P;j) lccR - 5.0 

REC .A 1 ·y f- ON U.l:m RonR - 5.0 
- - - -----r----- -----· 

P/B 7- 1 "JT ON }!fffi RonP - 8.0 

REC 7- 1 ·y f- 1J - 7 °![mt ILOFFR - 0 

P/B7'1·1f- 1J-7'i!!:mt ILOFFP - 0 

REC .A 1·y7-:t 7iz ·y 1-'il!:EE VQFSR - 0.6 

P/B 7-1·yf-::f7iz·y1-'il!:EE VoFSP - 5.0 

P/B 7-1 ·yf-ACifii;JEE BVAc 120 160 

CONTROL PIN HIGH Pi¥mt.i\. 
IHIGH - 110 'I!!: mt 

CONTROL PIN LOW P;j mt t±l 
ILQW - 45 

'I!!: mt 

CONTROL PIN 
VrHH - 3.5 

HIGH .Av ·y ~ =i Jv l'''ll!;EE 

CONTROL PIN 
VTHL 0.5 0.7 

LOW .Av ·y ~ =i Jv t"'ll!EE 

• ~~rt-.J!f\¥ti!lb*i/Electrical Characteristic Curves 

Ta=25°C 

Oo'---~4--8'---~12-_,.1~6---'20----'24 

SUPPLY VOLT AGE : V cc (V) 

naNm 

Max. Unit Conditions 

24.0 mA Vcont=OV 

12.0 mA Vcont=5V 

10.0 Q Vcont=5V 

15.0 Q Vcont=OV 

±4 µA Vcont=OV, E2=±0.1V 

±10 µA Vcont=5V, E1=±65V 

6.0 mV Vcont=5V, IR=OmA 

15.0 mV Vcont=OV, lp=OmA 

- Vp-p Vcont=5V, 1=100kHz 

180 µA Vcont=5V (REC MODE) 

120 µA Vcont=OV (P/B MODE) 

3.9 v 

- v 

15.----,----,.---,.--,..------. 
Vcc=9V 
Ta=25°C 

1 
~ . . 10 f----l-----J--l-----+--+-----1-----l 

1-z 
w 
er: 
er: 
:::J 
0 

>-ii 5 1--+---t--t----+--+---+---i 
0.. 
:::J 
rJ) 

2 4 6 8 10 12 

CONTROL PIN VOLTAGE: V'""" (V) 
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568 

300.-----r--..,-----r-----r---T---. VTa=25'C 
~ 
3 ) 

J 200f---+---+----+-~,__/+-:--+--~ 

~ l 
~ 100f---+-V1--+v~'--I--+---+--~ 

~ ov ~ 
0 
0 

- 1000~-2~-~4-~6--8~-~10,--~12 

80 

60 

40 

20 

0 

z -20 
i'L 

1li -40 
en 
[L -60 

-80 

CONTROL PIN VOLTAGE: V~, (V) 

Vcc=9V L'J Ta=25'C v 
~ 

[Z 

v6 
·-12 -8 -4 0 4 8 

P/B SW PIN CURRENT: I, (mA) 

12 

Fig.5 P/B SW l::'/'ill:EE-P/B SW I::'/ 'ill:ilM~tt 

naNm 

BA3126F /BA3126N 

200 

1' 
Ta=25'C 

i 
>~ 
en 150 

w 
0 
<( 
f-
_J 
0 

' ~ 
> 
z 100 s: 
0 
0 

s: :,<'. 
(J) <( 

mW 
~.a: 
o.. en 

50 
80 100 120 140 160 180 200 

80 

> 60 
.§_ 

> 40 

w 
0 20 
~ 
_J 

§; 0 

z 
i'L -20 

1li -40 
0 
w 
a: -60 

-80 
-12 

P/B SW PIN 
INPUT FREQUENCY : I (kHz) 

Vcc=9V 
Ta=25'C 

~ 
12: 

~ 
v 

-8 -4 0 4 8 12 

REC SW PIN CURRENT : I, (mA) 

Fig.6 REC SW l:::'/'ill:EE-REC SW l::'/'ill;)JM~tt 



• iJlti'.1811&~/Test Circuits 

Ron 0---...--0 

lk 

Ron<>----o 

REC 
SW 

Rono----0 

1k 

Fig. 7 BA3126F iHU:lE:liilli31Ill 

Fig.8 BA3126N iHU:lE:liilM!\IIlJ 

RBHIR 

BA3126F /BA3126N 

100k 

----Vee 

1 
5V 
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• llJfl:ml.IW 
(1) P/B ~-I" 

CONTROL PIN CB:: f, 0.5V Q!""H: T 9 t, P/B SW 1f 

ON, REC SW tf OFF t fJ: I}, P/B Mode ';: fJ: I} ll: To 

;: (f) Mode 1;: T 9;: t ';: J: -:i T Head "/J• 5 (f)fli~f~~U 

REC SWilliH·HIT P/B AMP"1iX !:itLll:To 

(2) REC~- I" 

CONTROL PIN ~B::t, 3.9V J..~....tl;:T9 t, REC SW 1Jf 

ON, P/B SW -JJfOFF t fJ: I}, REC Mode 1;: fJ: IJ ll: To ;: 

(!)Mode';: T 9;: t 1;: J:-:> T, REC AMP "/J• 5 (f)iliff~~ 

l;t P/B SW9i/i-TH!T, Head"1iX5tLll:To 

• «!JILl:.(f)iUI 

(1) CONTROL PIN 5pin(BA3126F), 4pin(BA3126N) 

P/BModeli, o.5VJ)Jl'~Wilt>•J, ova;¥~1;1:, mt* 
120 µA (f))i!f:lii)Jif ILOW 1Jf~~ [., ll: To 

REC Mode l;t, 3.9V J)J....t~ij]iltJIJ, 5V~~l;t, i1l* 

180 µA (f)jjlf}.., ii)i IHIGH 1Jf~~ [., ll: To 

OPEN a;¥ l;t, pin 1;: 3VF (r.J 2.0V) (f)flJ3::1Jf~~ [.,TI.' 

ll:To ;:(!)~, *A177-UON(f)~~~To 

REC SW P/BSW CONTROL PIN ill.I CONTROL PIN ill}.. 'illll! 

OFF ON o-o.sv -120µA-

ON ON 1.5-2.5V ±50µA 

ON OFF 3.9-Vcc -180µA 

(2) P/B A 1"J7- (3, 12 pin: BA3126F, 3, 7 pin: 

BA3126N) 

fli~~1;: ON T9A1 ·:;7-~To ;:(!)~, t-7/:;iA? 

A177-~tt(f)~~~Q!l'(f)J:?fJ:DCiil3::~~~[.,ll: 

To 

VoFsP<15mV (Vcc=9.0V, Vcont=OV) 

Uit~I;: I;!:~ 7 t fJ: I}' ~iftB::A 1·:;7-P-llGl;:J: IJ /{ 17' 

A ~~fi"/J• !:>~~ T 9J{17' A f~~(f)*~!lil;:ift X ll: To 

t;::tC. [.,, IC O)li 5? ~ f~Ji: [., T, 120Vp-p (f=100kHz 

~) J)J""]'""{$0)Z:-:1if:!.fflf:tft~[.,ll:To 

(3) REC ;i. 1 ·:; 7- (1, 14 pin : BA3126F, 1, 9 pin : 

BA3126N) 

ilit~I;: ONT 9A1·:;7-~T o ;:(!)~, t- 7 / :;i A? 

A177-~tt(f)~~~Q!l'(f)J:?fJ:DCiil.3::~~~[.,ll: 

To 

BA3126F /BA3126N 

VoFsR<6mV (Vcc=9.0V, Vcont=5V) 

fli~~~U~7l:::fJ:~, ~71"~5(f)fli~M~ffli~7'/ 

:t1;:~ IJll: T 0 

P/B AMP 
REC SW 

REC AMP 

BIAS OSC 

Fig.9 

(4) :tlt~IDf'Ffli!i!iiB::~!J';:?1.' T 

:tlt~IDf'FfliJiiflB::~!IP-1 ~ N.i tL Ii, IDf'FilllliB!IP-1~-lit 

(f)IEJJl3.tlli~O)l1Jf'F-JJ"'1¥M ~ tL T 1.' ll: To ;: (f) t ~, ii~e~ 
~ttl;:jf-T:rjlj§ (f)nlfttttli'f¥li~ ~ ll:-tt h,1Jf, ;: tL !:>(!)~ 

~~~tttt Ii IDf'FiiB::~!I, IDf'Fillff ~!I P-11;: s 1.' T ~ '.%' 
fJ: tt t jf-T ;: t Ii tlJ I Jll: "It Ii. o 

(5) ~iJiiON • OFF~(f)i/&i!t~tt,;:?l.'T 

P/B ~-I" (CONTROL PIN: LOW) ~. f!i)jji ON/OFF 

t T 9 t P/B SW ~T- "/J• 5 REC SW ~T-"il&ifi~ fJ:fl)Jlf 

-JJ"')Jiftt.9;: t 1Jftli I} ll: T 0 

~·:; l"-JJ"7-:tl;:tlPJi.llL,t.:~U~, ;:(f)if&ifi~)Jlf-JJ"'~·:; I" 

1;:)JlftL9 t, .f(f)Ji!i.lilll~Jilt~l;:J: -:i TU, ;f-·:; :tit-JJ"ilit 

~tt.9;: tl;:fJ:IJ ll:To 

fli!i! ON/OFF a;¥(f)? 1 ~ / 7 t, ~ ·:; l"'f3t~(f)m)f* f ~ 

Jj: [., T Z:-:il!.ffl < tC. ~I. 'o 

(6) fli~-+UitW8x? 1 ~ /?,;:?1.'T 

P/B SW~ ON [., T 1.' 9t~1;:1~ 17" A §Hifi"/J• 5 (f)* 

ti4i t ~P1.JD [., ll: T t, I~ 17" A ~~fi"/J• 5 (f)if&fl)Jlf';: J: 

I} P/BSW1Jf7·:;7-T9;:t-JJfN.,1Jll:To ;:(f)t.:~, 

CONTROL PIN t HIGH 1;: [., T t P/B SW 1Jf o"FF -tt-f 

,;: ON ~Uft&\:lt, Sit~fm';: fJ: 5fJ:1,';:t1Jf N., IJ ll: T 0 

fli~-JJ·!:>Sif"ij]*x9 t ~u. P/B SW 1;:1{1J7A~ 

tfRfi(f)*~4i1Jf~P1.JD ~ tL 9 jj'ijl;:, P/B SW "/J>"OFF t fJ: 9 

J:? fJ:W8x? 1 ~ /?f~t.:-ttTl'~ l.'o 
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BA3126F/BA3126N 

• lie>ffl liDi&91J/ Application Examples 

BIAS OSC REC AMP 

Hi 
REC P/B BT I 

HEAD 2 P/B AMP Fi 
::t 
I 
7' 
-f 
::t 

I 
Mi 
M 
I± 
" ':I 
I' 
s 
w 

REC P/B 
HEAD 1 

BIAS OSC REC AMP 

Fig.10 BA3126F J(;.ffil§ll&ffil 

r------- r- -------1 
I I 
I I 
I I 

P/B AMP REC AMP REC AMP P/B AMP 

Fig.11 BA3126N J(;jijl§IJ!3ffi 
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BA7755A *-~~*maMff~7~~~7~~ 
High-Voltage audio head switcher 

VTRO)/-~ JL-~-7-< ~"(!>7-"'f7·:1 :\'-O)jjff1811&1!1.t 

3l>lf1<17"A1asn~1;:J: •1, eJ11m-ij-t-T-"'f1;:1as 1., 

·n'*To C:O)/{{J"A'lll±l.tlk+Vtiii<, PLAY/REC 

~O)"-':I t:''W:fl~t•H·~l;:ff?tl*, 1<1'7"AEffC1) 

A 1' ·:17-1.tiiiitJ±O)'&O)fi~~ t t.I: I)* T 0 

BA7755Al.t, C:O)jfjifJ±fflA 1' ':17- t Vt DH~~ tt.t.:IC 

1!, SW.Hl.t±65Voc, AC 120Vp-p (f=70kHz) O)jljif 

l±ii'.ffl;:f.l:?l"l.'*To 

:J;... t-1J-Mllff1.t•~ftillflll1' 1' "'f t'lll±t!Jflll111' /Cl) 2 

~MtfiU l\.'QC1)1!, ct> f>C1)1J~C1)1§11&1;::&~?.: t 
fi1!~*1" o 

BA7755A tiC!9M~7"/"'f BA7751ALS HD*t>-tt.QC: 

t?!~-71' ~iC!SM~181Mt1J'~ t.l:A"'<-A 1!~311".Q 

.: t 1f1! ~*To * f.:, BA7755A l.t"- ·:1 l'ij]:fl~A 1' ·:1 

7- t l., ""(:&ii 1! T If, of C1)1t!Jiii•l±l§ll&C1) A 1' ·:1 7- t l., T 

tiit;t.'fflitl;:~fflTQC: t1f1!~*1" o 

With a normal audio of VTR or: the recording circuit of a 
tape deck, the AC bias recording system is used to re
cord audio signals in the tape. This bias voltage is as 
high as several 10s V, which requires the switch in the 
bias super position side to withstand a high voltage 
where a head is electronically selected for PLAY/REC. 
The BA7755A is a IC switch developed to withstand 
such high voltage, in which the switch terminal can 
withstand a voltage as high as ± 65 Voe. 

..... 
1 ) iliiJ1±1!a,-i (±65Voc(Min.), AC 120Vp.p(tv11n.) f= 

70kHz)0 

2l'll>lf*'lflll1'1' "'ft tl±Mflll1r 1' /Cl) 2 ~a;tO)::i;... t

c-MllH·Plllo 

3) SIP5pin0)1j\l!!l'l'·:1?"-~0 

e Features 
1) Withstanding a high voltage ( ± 65Voc(Min.), AC 

120VP-p(Min.) f = 70kHz) 
2) Built-in control terminals of 2 systems, current con

trol type and voltage control type. 
3) A small package of SIP 5 pin. 

• M-~v~R/Dlmenslons (Unit : mm) 

12.0~g.1 

00 
+' :a 

"' d ~ +I 
O> ~ 

-H 

"' N 

2.51 ±02 
0.65 0.65 

10.16±0.3 O.B!i 

125 

•Mil 
VTR, 7-"'f7·:1:\'-

• Applications 

VTR, Tape deck 

• :flJ ':I ? 1#' 1' 7 ~ 7 A/Block Diagram 

r ff-n1 w 2 ~ .. ii 
V cc SW ONO CTRL2 CTRL 1 

572 00152-13-V3G518 

BA7755A 

2.4:!:g·1 

JL 
0.3 



BA7755A 

• jli!ll!Jff:•ft:/Recommended Operating Conditions (Ta=25.C) 

Parameter Min. Typ. Max. Unit 

lbi'F'8JH~llll 4 9 13 v 

• 111'trr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=2s·c, Vcc=9V) 

Parameter Symbol Min. 

1Ei12!'8)Jlt lcc1 -

1Ei12!'8)Jlt lcc2 2.4 

.A-< ·:17~:..-mm RoN -

.A-( ·:;7 IJ-?'8)Jlt ILOFF -

.A -f ·:; 7 ACitEE BVAc 120 

.A-f ·:;7~71! ·:; t-'8EE Vos -

CTRL 1, SW ON!t1Jta1J'8)Jlt lcTRL1(0N) 50 

CTRL1, SW OFF!t1JOIJ'8)Jlt ICTRL1(0FF) -
CTRL2, .A v ·:; :; 3 JL- r'8EE VTH1 1.70 

CTRL2, A:hmm RcTRL2 21.0 

e 7. -( ·;; 7-l!PJtllnli 
( 1 ) ~llFf 4, 5 "t:' :::i ;...- t- Cl-JL-9 .Qt~ 

Fig.1 

Fig.2 

Typ. Max. Unit Condition 

0 10 µA 
4pin "L" or "OPEN" 

Spin "OPEN" 

3.9 5.6 mA 
4pin "L" or "OPEN" 

5pin!t1Jftll'8~ 200..,A 

8.0 15.0 0 
4pin "L" or "OPEN" 

5pin!t1Jftll'8)Jlt 200..,A 

0 10 µA 
4pin "H" or "OPEN" or "L" 

Spin "OPEN", ±65Voc 

160 - Vp-p 1=70kHz 

4.3 15.0 mV 
4pin "L" or "OPEN" 

5pin!t1Jftll'8)Jlt 200 IJ A 

- - µA -

- 1 µA -

2.15 2.60 v -

31.0 42.0 kO -

SW1 SW2 2pin-3pinllll 

OFF 1\-(-(/t::'-~/.A 
OFF 

ON a--<:..-t:-~:..-.A 

OFF 1\-(-(/t::'-~/.A 
ON 

ON 1\-(-(/t::'-~/.A 

R= \tc-1.4(V) -10 (kQ) 
• 200 (µA) 

Vcc=9V<!) t ~ R ~27k0 

SW1 2pin-3pinllll 

RDNm 573 
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~ 
I 

7 
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w 



Vee 

17 

BA7751ALS 

20 

REC/EE 

Fig.3 

• IOJJJflJ/ Application Example 

Vee LINE IN 

BA7751ALS 

Q. 

§ 

REC/EE 

EE(L) 

REC(H) 

0 0 

BA7755A 

2pin-3pinflll 

CTRL Vee 
LINE OUT b.-P-8--.!"""R.,...EC__,!,_E_P __ _,r,_M_U_T_E_O_N o 

~=-+_.."""--+-"""'--+--~ MUTE OFF 

> 
~ ...... 
'I. !::~ ~ a:"' 
0 VR2 

.._-------+-----+PB-.....,IN RE,..c_OUT_t--------'Vl,.,....--oAC BIAS 

Flg.4 

574 RD Nm 
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BA6290A 

BA6290A CD 7° v-1' fflJ~?- I'. 71' /~ 
Power Driver for CD Players 

BA6290A t;t, CD /v--'f.1(})7' 'J 7- .i .I - 11, -'!:- 11 ~ 

ibffl(}) 2ch}.. I) BTL F71' l'il'T 0 ~H;ftt$~t.J>'"~f.i: <, 
J{ ·:; 'J ;t. 11 JL-f;f~1j\~ SIP-M12pin }'('J-l"i-:; 'r-:J'/i 

:l'*fflVt"~'{>f.:clf), iz·:; t-(])1J,l!Ml:t.J"UIJ'tt.:l:To 

BA6290A is 2ch BTL driver to drive actuator and motor 
of CD player. The size of the set can be made smaller 
because fewer devices are connected externally and 
the small SIP 12 pin power package are used. 

•Mft 
1) 2 7-i>/-*'JL-(})BTLWfflF71'J{l'To 

2) ~l±l:h~mtl'T (lo=0.5ATyp.)o 

3) J..1JJ{'f'J'.A~mft.J>'"1jq~~\o 

4) /{ ·:; 'J ;t. ; JL-ft ~ 1j,mi_ SIP-M12pin l"i'J-}'( ·:; 'r- V 

"i:l'*ffl L., T ~' ~ t.:clf), ~~~tt.itg~ l'iz ·:; t- (})1j,mi_{I; 

t.J>'"t;J:/J>fL~o 

5) iJ"-'7JL-:/i>·:; Hfr)/!lil~l*liio 

•:ta·:; 'J~ -f7'~J"7A/Block Diagram 

• 9i-~'i°~~/Dimensions (Unit : mm) 

29.a~g- 2 

~rr c 
D 

~ 11 

~ ~:J=='vvwvvvvvvvct-==:;:;: ~ ~ ~ 
J1i12.8 ~ 

27.3±0.5 y /{ 
0.4 

• Features 

1 ) This driver is 2 channel type special for BTL. 

2) High output current (lo=0.5A Typ.). 
3) Small input bias current. 
4) Heat design is easy and the set can be made smal

ler because of back metal fitted small SIP-M12 pin 
power package in use. 

5) Thermal shutdown circuit is built in. 

00103-20-A4G543 575 



• ~M:&*~*!/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol 

•i.i•JI Vee 

ff3til;lc pd 

llJf'Fi.lllU1illil Topr 

f*ffi.lllt~llil Tstg 

* 1(·17 ,c :$1J~i,\l,Jl!: 75•e, col::- I- ~/7l&ftlli¥ 

it) tif'l'i!iif.~IHftllil Vcc=5-16V 

Limits 

18 

20* 

-25-+ 75 

-55-+150 

BA6290A 

Unit 

v 
w 
·c 
·c 

• il'1:f.J~tt/Electrical characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, RL=4Q, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~fa~~ii!lt:t•)lll lo - 3 10 niA V1N = OVrms. RL = 00 

.A1JJ{1J7.Ail)lll 11 - 30 100 nA V1N= OVrms 

:±l1J;f7iz·;i 1-'llI Voo -50 0 50 mV V1N= OVrms 

**l±ln•mi ('.1-7.) loso 0.7 1.4 - A RL=4 Ol':±l1Jt- GND 

fi*:±l1J~m! (~/'7) los1 0.4 0.8 - A RL=40l':±l1Jt-Vee 

fi*:±l1J.iitili Vom 1.8 2.5 - Vrms V1N = 2Vrms 

MIBll&'iiff:itlJfo!J Gve 5.0 6.0 7.0 dB V1N = 0.1Vrms 

~~:IJ ., l-:t7Ji!i.1)1Jilj le - 20 - kHz V1N = 0.1Vrms. 3dB DOWN 

'707. l--'7 CT - 80 - dB V1N = 0.1Vrms. BPF20- 20kHz 

IJ ") 7' Ji.-~~~ RR - 40 - dB 
VRR = 0.1Vrms. fRR = 100Hz 
BPF20 - 20kHz 

7.Ji..-i..--t- SR - 0.3 - V/µs V1N = 0.3Vp-p, nlf~)JJi 

1{ 17" .AYfif-.A1J~)Jll ls1 - 100 300 nA 
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• iJllJ'.iEIHlllM!il/Test Circuit 

100µ 

SW, 

~ 

Fig. 1 

• hc>ffl lHll!it~J/ Application Circuit Example 

12V ----------------- -V,, 

0'----------

Vee' <I--++--' 

G"~6dB 
(BTL) 

Vee' 

Fig. 2 

RD Nm 

7 

Vee 

10 

30k 32 

'~~ 30k 
SW, 10µ 

SG3 

Focus BIAS 
Error 

Tracking 

Out 
Error 
Out 

SERVO PRE AMP 

BA6290A 

11 12 

v,, 

1 c 
D 

SW13 

I 1 2 

SW, 

I'' 
7 
1 
I~ 
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• ~~ff.J"ttdtl*l/Electrical Characteristic Curves 

578 

~ 
0 
I 
I-

~ 
~ ., 

t: - ~ s.- / 7 t,i:t .. 
PCBllit1tlt\' . 

0o 20 40 60 80 100 120 140 160 

100 

10 

1.0 

15 

10 

5 

AMBIENT TEMPERATURE: Ta (0 0) 

-

't-
ti' 

O.Dl 0.1 

P0 (W) 

Vee (V) 

1V-

1.0 

Vee= 12V 
R,=40 
f=lkHz 
BTL 

VIN=OV 
OTL 

10 

naNm 

BA6290A 

100 
Vee 12V 
R, 40 
f=lkHz 
Viri=0.1Vrms 
BTL 

~ 10 
v 

Ci 
iE 

-

f--1""'" 

100 lk 10k 100k 

f (Hz) 

Vee (V) 

0 ~~~--,':10,---~~~2~0~~----,3~0~~ 

R, (0) 



5~--~----.----.,-=-1k_H_z--, 

BTL 
THD=10% 

~ 3 

il 
Q_o 2 >-----+--

Vee (V) 

v 
0.1 1.0 

V, (V) 

% 
0 
I 
I-

RDNrn 

0 
Vcc=12V 

OTL 
RL= 00 

BA6290A 

w 
(j) 
<! 
I 
a_ 

r:s: 1~0 ~....,1'*00,,_~,.,.1 k~.........,.1""ok~-!1,..,,oo"'k~-'-7'1 M.,..,.~ - i ao 

FREQUENCY : f (Hz) 
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• fi!llLtQ))i~ 

1. BA6290A 1' (;!:, "if - x Jv Y -\7 ·y I- :Sf rJ / §~~ f l*JOO\ 

[.,Tc'* Tlf-r 'Y /~Jiff 150'C - 250'C J,:j_t(.::t.J: .Q 

C::t:l:l:tJ'~mtlf~ .i- I- ~niTo 

2. 7pin - 12pin r,.i(.:: 1.5V J,:,(_tQ)~I.± f IJ>tt .QC:: t:l:l:tJ~)fil 

f ~ .i - I- "9 .Q ;: C:: l.Jfl' ~ * "9 a 

3. 7pin - 12pin r .. i 1.:: Vcctt..t Q) ~I± f mt .Q Ul n .Q ;: 

C:: l.Jfil!> .QQ)1')1~ I., T < tC. ~ c 'a 
4. 7pin - 12pin r .. i f y 3 - "T .Q C:: "if-? )v y -\7 'Y " :Sf 

') / f~IJ'f.J: < T .Q;: C:: IJ~T" ~ iTo ("if-x Jt.-y-17 ·y 

I- 9· rJ / f ti1'F ~ -tt .Q f.:: Ill) (.:: (j: 7pin f OPEN t.:: [., T 

< t.:'~c'o) 

BA6290A 

5. 1~U€i~imlr .. i t.:: tH~, t';: Q) IC Q)f~* t.:: / ~ ;c::i :.-- ( 0.1 µ 

fIJi) f-::ittT<tC.~~'o 

6. ~iJiE~f,ijtftm Rs (j: Fig. 3 Q)AAff~$f!UfH~P.~ [.,, 

Wf~m;lc Pd f~;t f.i:c 'd::? t.::~:AE [., T < tC. ~~'a WI'~ 

t~;ic f ~ ;t .Q J:? t..:1~c '1H "9 .Q C::, §~~IJ~·iE°*t.::Jb 

1'F [., t.i: c' ;: C:: IJ~· ii!> .Q Q) 1' )1~ [., T < t.:· ~ c 'o 
~ 8*:AEm#~1'MfflL,~·~~T~Q)~#Rti1't8 

*:AE•f~;t.Q;:C::ffs~•~•~fffi<Q)l', ~iml 

~l.±~Q)Rti-x-~:.--f+9~C::~, 8*'.AE:mf~M 

~;tf.i:c'i!i!!ll''{~ffl l.,T < tf~c'o 

580 RDNrn 



BA6292 CD 7°v--\1m1~'7-1"71' I~ 
Power Driver for CD Player 

BA6292 ';t, CD 7' v - -'r 0) 7' ? =f- .i I - :$1 , 'E - :$1 ~Db 

ffl 2ch .AIJ BTL 1"71 l\c·9o :f'Jm:Y/""fO)iH§, )2!~§ 

.A1J!lili-Tlf9HlB'::±l -re' 90)c·, 1\1' 7' A;f 1 / t-0)1[J! 

If'@~ I!, ~Db~ f.ii ':lit t;; t::: ~iIUWitt ~ :t t:::-tt 9;:: t If 

iiJl;jg\!9 0 

BA6292 is 2ch BTL driver to drive the actuator and 
motor of CD player . Bias point can be changed easily 
as the forward and backward phase input terminal in 

the first stage amplifier is provided to the outside, 
while adjusting frequency characteristics according to 

driving load. 

·~:Lil: 

1) 2 =f--\' /;?-JvO) BTLW.ffi 1"711\1!9 o 

2) ~:±l1J~mtl!cf.>9 (lo=0.5ATyp.lo 

3) .A1J1\-{J'A~mttf1J'~~' 0 

4) 1\--,1? ;I. :$1Jvf-;f~1j\~ SIP-M12pin 1'1'7-l'l·yJr-:l 

~:l*fflGT~'9f:::ilf), AA~~tlf'@~I!. -tz·:1 t-0)1J'~ 
{l:;lft;tlJ>tL9o 

5) 'if-~ Jv~-\' ·y Ht'rJ /liiJ~gl*J~o 

•Features 

1 ) This driver is 2 channel type special for BTL. 

2) High output current (lo=0.5A Typ.). 
3) Small input bias current. 
4) Heat design is easy and the set can be made smal

ler because of back metal fitted small SIP-M12 pin 

power package in use. 
5) Thermal shutdown circuit is built in. 

• ~Hf~-;j-~;!j;g!/Dimensions (Unit : mm) 

-~ 
27.3±0.5 

00104-20-A4G543 

BA6292 
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• "'j'[J ·:; ? ~ 17? 7 .k/Block Diagram 

• MMll::itlE'.~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

'ilil!li'ilS:: Vee 18 

~3tft:9': pd 20 * 
tif'i'i..!lliftllll Topr -25-+75 

f*ff:i.lilliattllll Tstg -55-+ 150 

* 1~·:1? .>< :!IM&S:75°e, ool:- t- ;,;...?Jll!f<t~ 

ill lb11't~•l±Clill Vcc=5-16V 

BA6292 

Unit 

v 
w 
·c 
·c 

• tlt\~~lt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, RL=4 0, f=1kHz) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

mfa~ll\iilll•t1illl lo - 3 10 mA V1N = OVrms. RL = 00 

.A::t.J1~1'7"-A•illl 11 - 30 100 nA V1N= OVrms 

W::t.J::t71?·:1 t-118:: Voo -50 0 50 mV V1N= OVrms 

•*l±l::l:Jtlilll ('.1-.A) loso 0.7 1.4 - A RL = 4 01.':±l::t.Jf GND 

iil:*W::l:Jtllllt (~/7) los1 0.4 0.8 - A RL = 4 01.':±l::l:Jf Vee 

iii*W::l:Jlili VoM 1.8 2.5 - Vrms V1N= 2Vrms 

Mliil~11m1J~ Gve 5.0 6.0 7.0 dB V1N = 0.1Vrms 

iii~:h ·:; t- ;t 7 llliltft le - 20 - kHz V1N = 0.1Vrms. 3dB DOWN 

70.A t--? CT - 80 - dB V1N = 0.1Vrms. BPF20- 20kHz 

IJ ':I "'j' JJ..ilt~lf! RR - 40 - dB 
VRR = 0.1Vrms• IRR= 100Hz 
BPF20 - 20kHz 

.AJL--.v-t- SR - 0.3 - V/11s V1N = 0.3Vpp, /J~i.IJl 

/~1'7".A~!/ff.A::t.Jillllt 191 - 100 300 nA 
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• )H1J'.JE191lm~/Test Circuit 

R1 50 

c, '9 re 
1 sw, Vee 

~"1 3t~ 
2 SW 12 12 

4 

sw, R" 

• /iCiJJ1191lm'91J/Application Circuit Example 

Yee' 

Focus 
Error 
Out 

BA6292 

7 

sw, 

3 i: 2 

SW 13 

?" SG2 

30k 

Bras Tracking Error Out 

SERVO PRE AMP 

Fig. 2 

naNrn 

8 g 10 

SW7 
R24 4 

2 J 3 1 

'? SG3 

BA6292 

11 12 

sw, r ~, 
3 
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• 11~MttdUl/Electrical Characteristic Curves 

584 
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5~--~--~--~-~ 
1-lkHz 
BTL 
THD~10% 

4 --+----+----+-----l 

o~-~.;,.-5 ---,1""0--~----=20 

V,, (V) 

01---
1--+-

10 100 

• ffilL.tO)i:Ut\ 

+ 180 

0 

GAIN J'S:: JS 

lk lOk 100k lM -180 

FREQUENCY : f (Hz) 

"' "' :<=', 

w 
(fJ 

<! 
I 
Q. 

1. 1:1ug•1mm.%:: ,;1:1'.,9.:: 0) 1c O)fR:<t,:1q :::i ::...- (0.1 µ 

f.'E,li:) i-:::> WC< t.: ~ L 'o 
2. ii1DiE~i\iftlH1L Rs'd: Fig. 3 O)AAffi~$1tUJH~~~ L,, 

~l~t~~ PctH!U. 1J' L' J: -J ':~~'.IE L, Z < t.: ~ L 'o ~l 

~t~~ H~~ {> J: -J tJ'f~L 11H 9 {> C:, IBl~~tliE','1\'': 

tii''F L, 1J' L 1 .:: C: fJ'.&> {> 0) -r·i:U!: L, Z < tc.· ~ L 'o 

a •*'.IE~tt~z~mt.,~•~bf~O)~#Rtizt• 
*'.JE~i-~{>.::C:#&>~R••~iffl<O)Z, •• 
•ffWO)RiiJ7-V::...-i+9~C:~. B*'.JEMi~M 
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BA6294 ::i::... ,~? "7..,. A? 7° [,,- -v m ". 71' '" 
Driver tor Compact Disk Player 

BA6294 I;!:, CD ""fv--'(t<!)J'? 7- .i I-51 · "E-5!!1Hh 

ffl 2ch A.IJ BTL 1"71' /{l'To ?JJ$i7'/""f<!)J.2!ffiA:tJYi/i 

.:r1f1±1n 'Q t.:/9), 91-1-tttl'lf 1' :.-'l">~iBi~~tt<!)~J!1i 

iiJfjgl'T o 

The BA6294 is a 2-ch BTL driver to drive the actuator 
motor of CD player. With the reverse phase input pins 
in the first stage amplifier, it is possible to change gain 
and frequency characteristics by connecting external 
devices. 

·~ft 
1) 2 7- 1' /::'/UL-<!) BTL Wffl 1"71 J{l'T o 

2) ~l±l:fJ'~mtl'T o 
3) A.1.JJ{ 1 J7 ;t,'~)m;lf/jq~ \, 'o 
4) /{·;;? ;;1. 5!JL-ft1Ml!. HSIP10pinlt'7-Jt·;;?--V"~:t* 

ffl 1.;-r1.'.Q t.:IJ.f)~~ilt1f3~l'-t? ·;; t-<!)1M!!11:1iU1J' 

ti.:l:To 
5) "IJ"-'7Jv~1' ·;; t- ~rj /IEl~~i*:Jili.;""Cl.':l:To 

•Features 

1 ) 2-channel driver special for BTL 
2) High output current 
3) Small input bias current 
4) Thanks to a small SIP 10 pin power package with a 

back metal, thermal design of the set is so easy as 
the size of the set is made smaller. 

5) The thermal shutdown circuit is builtin. . 

• 7·a ·:; ? ~ 1' 7 /f 7 A/Block Diagram 

• 91-m'1"$:!~/Dimensions (Unit : mm) 

R1.0 

"" 0 
"' +I 
0 CN 
+I '° .... ~ 

CN 

"" 0 
+I 
co 

• Application 

CD player 

26.5±0.3 

25±0.2 

R1.6 

586 00265-20-A4G546 

"" 0 
+I ... 
oci 

BA6294 

3.6±0.2 

-Jl 
0.5±0.1 



• t@X'\t:fil:k~t!/ Absolute Maximum Ratings (Ta=25°C) 

Parameter 

il!:illi!~EE 

ff~tll~ 

lb1ti!!lllal!I 

ii<t=fi!!lllal!I 

* 1 < ·~ ? ;< ? 11-iBJl 1s·c 
col::- ~~;...?JllltJf.Htlli¥ 

)1; lb1'1'tiliitflEE~llll Vcc=5-16V 

Symbol 

Vee 

pd 

Topr 

Tstg 

Limits 

18 

6.5* 

-25-+75 

-55-+150 

BA6294 

Unit 

v 

w 
·c 
·c 

• -~f!"!J4'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V, RL=40, f=1kHz) 

Parameter Symbol Min. 

1!\\i~~~liili3~ilil IQ -
J...1.JJ{1J7A1!iilil 11 -
l±l:tJ::t7i!·:11-il!:EE Voo -50 

~*l±lt.Jil[)lil ('./-A) loso 0.7 

~*l±l:tJ~mt (~/?) los1 0.4 

~*l±l1.Jt!Ritiii VoM 1.8 

llllliilR!tEEflJ~~ Gvc 5.0 

~l§t;IJ ·:1 I- ;;t 7 llillih fc -

?CAI--? CT -

IJ '/ "j' J[,ltji:ti;$ RR -

AJ[,-v- I- SR -
1~1J7A~iliH·J...:tJ'iltmt ls1 -

• il~f!"!J~ttdtl*i/Electrical Characteristic Curves 
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AMBIENT TEMPERATURE : Ta (°C) 
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Max. 

10 
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50 

-

-

-

7.0 

-

-

-

-

300 

100 

Cl 
~ 10 

z 
0 

~ 
~ 
Cl 

Unit Conditions 

mA V1N=OVrms. RL = 00 

nA V1N=OVrms 

mV V1N=OVrms 

A RL=4Ql'lfl:tJ~ GND 

A RL=4Ql'tfl:tJ~ Vee 

v V1N=2Vrms 

dB V1N=0.1Vrms 

kHz V1N=0.1Vrms. 3dB DOWN 

dB V1N=0.1Vrms. BPF 20-20kHz 

dB 
VRR=0.1 Vrms. 
fRR=100Hz, BPF 20-20kHz 

V/us V1N=0.3Vpp, 1Jjf~)Jli 

nA 

Vee 12V 
R, 411 
f=1kHz 
V1N=0.1Vrms 
BTL v 

lZ 

JZ 

~ 

100 lk 10k 100k 

FREQUENCY : f (Hz) 

587 

c 
D 

I 



100 

10 

2. 

~ 
;;; 

...? 1.5 

I-z w 
a: a: 1.0 ::i 
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Vee 12V 
R, 40 
f=1kHz 
BTL JI v 

""t--
t-h 

0.01 OT 1.0 10 

g 

I 
,_o 

I-z w a: 
a: 
::i 
0 
w 
0 
a: 
::i 
0 

.U) 

I-
::i 
a. 
I-
::i 
0 

4 

3 

2 

BA6294 

VIN=OV 
OTL 

0 20 

OUTPUT POWER : p 0 (W) SUPPLY VOLTAGE : V cc (V) 

VIN=OV 
OTL 

R,=40 

20 

SUPPLY VOLTAGE: Vee (V) 

Fig.5 lfl}J:,,:.--7~lll!-~ilili~EE~tt 

1=1kHz 
.l3TL 
.THD=10% 

R,=120 

SUPPLY VOLTAGE: Vee (V) 

ftDHm 

4 

~ 
ii 

0: 3 
a: w 
:;: 
0 a. 
I- 2 
::i 
a. 
I-
::i 
0 

::!: 
::i 
::!: x 
<( 
::!: 

0 

1.0 

1=1kHz 
BTL 

Vcc=18V 

10 20 

LOAD: R, (0) 

Fig.6 iii*l:l:I :1J~:1J-jt llii'f!Uit~tt 

Vcc=12V 
R,=40 
1=1kHz 
BTL 

30 

LI 17 ° 
ffi o. 1~~1111~1111~1~10 i= ~ ~ § 

-,.. ti: 
~ lZ ~ ::::; 0.01 1.0 i5 
0 

r/-
0.1 1.0 

INPUT VOLTAGE: V, (V) 



0 

Vcc=12V 

OLT 

GAIN I"-. tn I f-~ t--

~~~~_..._~~_..._~~ ....... ~......-..-180 
10 100 1k 10k 100k 1M 

FREQUENCY : f (Hz) 

Fig.9 ~EEfljf~-l!lil.Ulr:~tt 

• ill'J~1811&~/Test Circuit 

+ 
100µ 

1 1 

I sw,, I /sw,; I rr2o 
40 

A 

w 
Cf) 
<{ 
I 
a. 

Fig.10 
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v 

v 

- - -- --tt-m . :f•J 
T/:f(!)1~ 

'--~~~~--~7A~T 

iltJ± 

Fig.11 

iEol!lilllJl±l:t.J (Spin, 3pin) 

Fig.12 

litfflfElfl!i§JJO) J: .:)!;::: T .Q c, 3pin, Spin (.iEffiillJ) l±l 1:Jt;J: 

.A:t.Jf~-%0)'(Jt'§I~~ 1't:tl:!:t.J [.,, 2pin, 9pin (iQ!,§-fllJ) 

l±l:t.J l;t.A:t.Jf~-%0)1Jtffil &fi L.-C l±l:t.J t., :!: To l±l:f.JO)~f~ 

-%~~m;1: Vcc/2 c ~ tJ *To -tO):iH§, iQ!ffil±l:t.Jf',.it:, 
.:C-9-\'!>7?7 .iI-90)~fiiil-:::>~\,'('.', 1'"71' -j' [.,:!: 

To 

BA6294 

• 1l!JIU:.0)$ili 
( 1) BA6294 "1' t;I:, "lj"- x Jv ~ 1' ·;.i t- 51" rJ;.... [E]fl! I ~l'l 

l.,-C 1,' :!: T fJf, 7 ·;.i :f)!l,JlfJf 150-250°C P .. .L.t.t: ~ .Q c, 

l±l:t.J~mtfJf ~ .i - t- ~ti.:!: To 

(2) 6pin-10pin f',., t:, 1.5V P.lJ:.O)~J.3: I i:J> It .Q c, 1±1 

:t.J~mtl~.i-t-T.QC:cff"1'8:1:To 

(3) 6pin-10pinl'ai1:, VccJ:.1J:.O)~J.3:1i:J'lt.Qc, ~ 

tL.Q.: c tJf&> 1a TO)l', j:f• vr < t~ ~ 1, 'o 

(4) 6pin-10pinl'ail~3- t-T.Qc, "lj"-"XJv~-v·;.i t-

51" rJ;.... I~ iJ' ~ < T .Q .: c fJ>'l' 8 :!: To ( "lj"- "'Jv ~ "11 ·;.i 

Hf');.... I ibf'F ~ -tt .Qt.:~ 1: t;t, 6pin I :;t- :t;.... t: l.,-C 

( f~~\,'o) 

(5) #t:ifl€i~il\f.f',., t: I;!:, tfh TC: 0) IC O)'~jC (;::::I~ A. :::J ;.... 

(0.11.1n£Jl) H•Ht-C<t~~1,'o 

(6) ~mt~fiii~!.t#i: Rs I;!:, Fig.1 O)~ff~~Hlll*ll~~li L., 

ff~:tft$1<:: Pd l~~~\,'J:? t:~~ l.,-C < t~~\,'o ff~m 

:$1<::1~~.QJ:? ~fie1,'7JIT.Q c, fEll!&fJ>'.iE'*°t:ibf'F t.,~ 

1,,.: c tJ""&> 11 :i: TO)l', ):£• vr < t~ ~ \,'o 

(7) ~*~•1-tlfi:"fil!ffl l.,f.::11.g., t.>"f'fJ>O)~ft~ibl' 

~~*~•1~~.Q.:cff&>ij~~-~lffl<O)l', ~ii: 

~J.3:~0)";;>'-:;;.... 1+~1: c IJ' ~*~•H@'i~<J~~ ~\,' 

~im"fil!ffl Vt< t~ ~ 1, 'o 
(8) 4-7pinO)i!!ic*ll;t, l\1•1/'c"-5£;....A.O)f.:~. !it 

T 8' .Q1~9 - /""(' l;!:~:IJiT 7a>.: c i:Jf&> tJ :!: TO)"f, i!!ic*ll: 

t;t+~j:f;f;Vr< t~~\,'o 
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• liC>Jf:lliH&~J/Application Example 

R1 C:R2 0)00f~l.t, 

~= Vcc1-2XBIAS 
R2 Vcc1 

CT7->o 

f;:, tf. [., Vccl.1: BA6294 0)11i:ilii!~II:o 

Vee• Vcc1 

R, 
._-'\Af\r--<ll V CCI 

R, 

FOCUS BIAS TRACKING 
OUT OUT 

Fig.13 

ftDNrn 

~ 7 ·1'1'-/7' 
Y77-:i:r.-7 

R,=3k!l 
R,=8k!l 

Vcc2 

BA6294 
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BA6295FP 

BA6295FP ::1/1~? 1'71' :1.?/v--tt.m 1''711~ 
Driver tor Compact Disk Player 

BA6295FP ~;t, CD /v--'r'(f)7''J 7 .:i.I- ~ • 'E- ~I~ 

IJ.Jffl2ch.i\IJ BTL 1"711~1'9 0 :±11.J"el!;)jjt;li*~<. 

tJ- CD /v--\"1:~~1'9o 

The BA6295FP is a 2-ch BTL driver to drive the act
uator motor of CD player. With a large output current, it 
is most suitable for car CD players. 

• ~:& 
1) 2 7 i7 / ::'/UL-(f) BTL W:ffl 1'"711~1'9 o 

2) ~:±lt.J~mt1'9 o (lo=1A Typ.) 

3) HSOP28pin J'F)-J'f ·:; 'T- :J € l*ffl [.,TI.' 7a> t~ it.>, 

iz·:; t-(f)1MW1t:;tfl;tiJ•:ti.:1:9o 

4) if--vJi..::,,"17.:; Hf'7/IBll!&€17':Jill.,T1.':1:9o 

5) 27-28pin r .. i. 18-16pin r .. i1::tl!Jit€~.i\ 97a>Z'..c1'1f 

1 /IDi!!JliJ~iiJfi~1'9 0 

•Features 

1 ) 2-channel driver special for BTL 
2) High output current (lo=1A Typ.) 
3) Thanks to a HSOP28 pin power package, thermal 

design of the set is so easy as the size of the set is 
made smaller. 

4) The thermal shutdown circuit is builtin. 
5) Gain is adjustable by connecting resistances be

tween pins 27-28 and pins 18-16. 

•Feature 

Compact disk player 

• *m-t~~/Dimensions {Unit : mm) 

15 

14 
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• j'[J "/ 7~1' 7'/-/7.L./Block Diagram 

• ~X<jfi::;l;::;E:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

1l!:iJW-1l!:EE Vee 

~mt~~ pd 

iM'Filffi&rBllfl Topr 

flilttilffi&rBllfl Tstg 

* Ta=25'C1'.1l:C'~!ll96iji\"il"I~, 1'Cl:"?~13.6mW'!:i/£l56 

PCB (60mmX100mm, ~<'! 1.5mm*1II*~O.-) ilH!ii:li(ill;Hil' 

Limits 

22 

1.7* 

-30~85 

-55~150 

• :Jl:~!tbf1'~{4'/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 7.5 

l\DNm 

Unit 

v 
w 
·c 
·c 

Max. 

18 

BA6295FP 

Unit 

v 
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BA6295FP 

• fl~rf.J!fiijti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=13.2V, f=1kHz) 

Parameter Symbol Min. Typ. 

111\i~.JS-ii!Jtll~ilit Ice 4 6 

tl:l1J :t 7 iz ., !-~EE Voo -50 0 

iii::ktl:ltJ'iH 1 loso 1 -

iii::ktl:l1J~ilit 2 los1 1 -

iii* tl:l 1J ~Iii Varn 3.4 3.8 

lll'll!llm~l±flH~ Gvc - 5.5 

'fJ '/ I- :t 7 JliliBi:Jt fc - 40 

'70.A 1--'7 CT 60 80 

IJ '/ / Jvll*;i<$ RR 50 70 

.AJv-v-t-- SR - 0.5 

, ~ 17' .A Yilfr~EE Vbi - 6.6 

• ~~tr..l!fii¥tid!!*i/Electrical Characteristic Curves 

594 

a." 
.. 21----;~--+~--+~--+~-+~-+~-l 

N z 
0 
i= 
<( 
a. 
gj 
i3 
a: 
w 

~ 

~ 
I-z 
w a: 
a: 
:::J 
0 
I-
:::J 
a. 
I-
:::J 
0 

1.0 

0.5 

0 

N 
' ' 

AMBIENT TEMPERATURE: Ta (°C) 

5 10 15 

SUPPLY VOLTAGE (V) 

Fig.3 ~~~EE- 1'"71 :7'~)1it~;J;tt 

20 

Max. 

9 

50 

-

-

-

-

-

-

-

-

-

naNrn 

Unit Conditions Test Circuit 

mA 111\~ f.jii¥ Fig. 5 

mV RL=40 Fig. 5 

A RL=40C:'tl:l1J~ GND Fig. 5 

A RL =40 z.·tl:l1J ~ Vee Fig. 5 

Vrms V;n=2Vrms. 1 kHz, RL =80 Fig. 5 

dB V;n=1Vrms. 1kHz, RL=80 Fig. 5 

kHz V;n=1Vrms. 3dB DOWN Fig. 5 

dB V;n=1Vrms. 1kHz, RL=80 Fig. 5 

dB 
V;n=0.1Vrms. 

Fig. 5 
100Hz, RL =80 

---1 
V/µ s V;n=0.3Vp-p, RL =80 Fig. 5 

t--- ---
v Fig. 5 

9 

8 

~ 
7 

> 6 

w 
0 

5 
<( 
I- 4 _J 

V, 0 
> 

-~/' I- 3 
:::J 
a. 

2 I-
:::J 
0 

05 10 15 20 

-10 

-20 

-30 

m 
~ -40 
a: 
J 
0 -50 

~ a: 
-60 

-70 

-80 
10 

SUPPLY VOLTAGE : Yee (V) 

Ta=25°0 

v 
.....1-' 

r 

100 1K 10K 100k 

FREQUENCY (Hz) 

Fig.4 JliliJ1i:Jl- IJ ·:; / Jvll*;i<$~;J;tt 



BA6295FP 

• )11~'.iEIElttt&i!l/Test Circuit 

+ + 

28 27 

c 

0 
D 

I 470µF 

+ F 
7 
1 
,~ 

t-----{V~---4 

Vee I Vee 

! 4 4!1 J, 
~ 

8 AL 

8!1 

4 4!1 

~ 
~8!1 

GN~ ~ u .. O 
GND GND 

I RIPPLE I 500 

NOC<M [ ""''° 

Vee l 

Fig.5 
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• lhf\:IDtBJI 
BA6295FP,.:l:2chO)f<711\, p\;Jfl131~·17'.A7'/7",.::. 

.:i- 1-llili-T-, -tt--x Jv:/ 1' ·1 Hf') /0)7.Cl ·y 71.J' 6~1iJJJX 

~tLT~';!:9o 

( 1 ) I" 7 11 \flB 

F711\flB,HJJ~O)f!:l1J7' /7"1', 7" 1J -t:t-#.7' /7°0)1\ 

17' A 2.5V C: 7" 1) -tt-;f-'7' / 7°0):±:1 :1JO)j!: f ~:±:I [., T, 

p\:JflB1\17' .A~~O)f§~f~Jill [., ;1:9 o Z:O)f§~f If 1 / 

);R;:<£7' / 7"1' If 1 /~/.\J!l t.,, Jt1llH.:t -t 0) ;!: ;!: F 71 :f 1\ ·1 

7 7' ""('' JtfllJl.:t&•i [., l 1"717'1~"177' -c·:±:1:1J [., * 9 0 

If 1/);R;:<£7':.-7"0)..A./JtftffiO)fi!iilli/i:lllli/i-T-l':S7HllH: "t'n' 

;!:90)1' (15-16pin, 27-28pin), Z:tLl:slHIH:tftffiftl 

a9.QZ:C:~~~. lf1/fm9Z:C:W"t'8;!:9o 

(2) p\:JflB1'117'.A7'/7" 

;: 0) IC O)plgflB1\ 17' A'.:!: 1/2Vccl: t.t IJ * 9 0 23pin llili 

-=fl::::J/r/-ftf-:JLtt\.,i, IJ ·y7°Jv~:ti;$, ?"Cl.A 1-

?~0)&~:lfCT!]t\.;1:9 0 

(3) .::. .:i- 1-lli/i-T-

;: O)lliffi-=f '.:t High ': 9 .QC: :±:I :1J~5JH .::. .:i - I- 9 .Q;: C::lf 

"t'8;!:9o Z:O)lli/i-=f~-tt-x~:/1'71-§r)/(:~ffl[.,T 

S IJ ;!: 90)\.', lii'*'{~fflO) (: 8 '.:J:i.16'f l\11 /I::"-§:,.. .A 

1: [., T < t!'. ~ ~ 'o Low 1: 9 .Q C: -tt - -v Jv :/ -\' ·1 I- /j' r) / 

:IJ~'8:1J>f.t< ;j:IJ ;!:9 0 

100k 

50k 

Fig.6 i-;·711\{lB·:;fi:i "J '7 
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• fj!Jfj_J:.O))i~ 

( 1) BA6295FP l' t;l:, -lj- - "')v ~-\' '/ I- ~ir):--@.mu: j7'j 

~ 1.., -rs• J :t 9 o 7 ·:1:ti..lf.Jiif1 go·c (Typ.) i: t.i: .Qt t±l 

:tJ~mUf~ .:i-1-- c'.':h:t9o 

( 2) 22pin-8pin r,,i t: 1.5V J.,j_t(})~fE f iJ' 't .Q t t±l :tJ~ 
)JiEf~.:i-1--9.Q;:(:;IJ~'-z'~;l:9o 

(3) 22pin-8pinr .. if~3-l--9.QC:, -i]"-?Jv~-t>·:1 I-

• !itiffl@tttf§IJ/Application Example 

BA6295FP 

~rJ/f~~f.1:<9.Q;:(:~-z'~::!:9o 

( 4) f:JUS ~ iJU,,i t: t;J:, 1fb 9';: (}) IC (}) ~N Jr;';::/\ ;;z :::i / 

(0.1µfl~Ji) HHt-r<t.=c'.'c 1o 

(5) 1ill:AA71/tj:J~·:1'r-·)j:l\j$c"GND (8pin) C"J 

t.i: iJ" "'.) -r c 1 :t 9 iJ", ifb 9' Bpin .& -cf1ill:AA 7 1 ::-- a:> jj!jj1J t t:i 

$'H\B(}) GND t:t~*lC I.., ( < t.= cc 1 o 

SERVO PRE AMP 

Focus Error Out Bias Tracking Error Out 

Fig.9 

RD Nm 597 

c 
D 

I 
7 
1 
I~ 



BA6296FP CD 7° ~ --\1 }f.11~'7- I'' 71 /'\ 
Power Driver tor CD Player 

BA6296FPt;l:, CD7'v-"'i'(f)7'?7-:iI-9, 'E-n~ 

jj]ffl 4ch J.-.IJ BTL l''-71 J\-z' To 5V v =¥:iv- 9, 5.R. 

ffl::t«7' / 7'f r*.J~ f.., Ts IJ, *- f::: HSOP28 pin/~ "J Jr 

-V' f :l*ffl f.., n '.Qt::: 111.J, i! ·;; t- ([)1M\!1t1ft;t iJ';/t *-To 

The BA6296FP is a 4-ch BTL driver to drive the act
uator motor of CD player. With a 5 V regulator and a 
generalpurpose operating amplifier built in and a 
HSOP 28 pin package in use, the size of the set can 

be made smaller. 

-~~ 
1) 4 7-1' / tJL-0) BTL Wffl 1'"51 J\-z'T o 

2) HSOP28pin IFJ-H ·:;Jr- V' f :l*ffl f.., T ~' .Q f::: 111.J, 

i! 'Y t- 0) I N~l/11:; iJ~· t;J: ;IJ> ;It .Q 0 

3) it-"JL-::/-?·;; t-5frJ/!1il~fr*.J~f..,Tt.'*To 

4)~tt~filMC'~1/f~~T.Q~tij~ftl'To 

5) 5VO)v=¥:iv-9fr*.J~f..,l\.'*-T (;iHtttPNPTr 

1J">1/,,!/1) 0 

6) 5.R.ffl OP 7'/7'fr*.I~ f..,l\.'*-9 o 

•Features 

1) 4-channel driver special for BTL use 
2) By means of the HSOP28 pin power package in 

use, the set can be made smaller. 
3) The thermal shutdown circuit is builtin. 
4) Gain can be adjusted using an external resistance. 
5) Builtin 5 V regulator (an external PNP transistor is 

required) 
6) A general-purpose OP amplifier is buillin. 

•m~ 
CD 7'v-"'i'ffl1~'7- 1'"51 J\ 

• Application 

Power driver for CD player 

• ~Hf~-;j")iigj/Dimensions (Unit : mm) 

14 

d. 

1-----1~8.~5±=0~,3~---< ~ 
0 
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• -:7'D ·:;? 9177//7 A/Block Diagram 

D.BUF: F717··/'i·:;77' T. S. D: -ij--?Jt,.:,-v .. ; t--:t');.... 

• ~M:&::k~*tt/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

~j],j!~J± Vee 

~!f:'.gffl!J<: pd 

~f'Fig1UM!I Topr 

1JitifigJJ$BIHI Tstg 

*Ta=25'e P •. Ll:l'~!!l9"Qijl%C1, 1'e c:-:>~ 13.6 mW ~i!lt.; Q 

PCB (50mmX50mm,l!J~ 1.0mm~7i./-J~) aHliili>i!ililli¥ 

Limits 

18 

1.7* 

-25-75 

-55-150 

• ffBUl!Jf'g'kf-1:/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Min. Typ. 

Vee 6.0 

RD Nm 

Unit 

v 
w 

·c 
·c 

Max. Unit 

9.0 v 

BA6296FP 

599 
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BA6296FP 

• ti~tr.J!fi!fti/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=BV, f=1kHz, RL=BO) 

Parameter Symbol Min. Typ. 

lft\fE;~)lliJl'~ilit Ice 5.5 9.5 

:±l:tJ:;f7i!·;t 1--~Jl: Voo -30 -

:iU<*:±l:tJ~ilit 1 * loso 0.5 0.8 

:iU<*:±l:tJ~ilit 2* los1 0.5 0.8 

:iU<*:±l:tJ:li~ VoM 2.5 3.0 

llfll!ll~ll~Jl::fUf~ Gvc 3.5 5.5 

IJ •;t / J!,l!;fi$;$ RR 60 80 

7.Jl,,-v-" SR - 2.0 

~ .l - " • :;f 7~Jl: VMOFF 2.0 -

:±l:tJ~Jl: Vreg 4.75 5.00 

:±l :tJ $0. ji;J~IJJ LVRL -50 0 

~)~~Jl:~lil LVvcc -10 0 

<OP-AMP> 

:;f 7-t! •;t 1--~Jl: Vo FOP -5 0 

.A.:tJ1~1' 7' 7. ~)lit VsoP - -

''1 v"·;i,lfl:tJ~Jl: VQHOP 6.0 -

i:i '/ v"·;i,lfl :tJ~Jl: Vo LOP - -

:±l:tJ~l!lb~ilit ~;.,. 7 lslNK 10 50 

:±l:tJ~Ub~ili!'..l-7. lsoURCE 10 40 

r.¥J;i, - /~Jl::flH~ Gvo - 78 

7.Jl,,-v-" SRop - 1 
-

IJ ·;t 7"Jj,l!;fi$$ RRop 50 65 

fi'il*l'lfE;~l!;f<:t.Ji CMRR 70 84 

• ~~tr..l!fi!fttllb~/Electrical Characteristic Curves 

0 0 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE : Ta (°0) 

600 

Max. 

13.5 

30 

-

-

-

6.5 

-

-

-

5.25 

10 

25 

5 

300 

-

1.8 

-

-

-

-

-

-

RDNm 

Unit Conditions Test Circuit 

mA lft\$0. fo'.fai'F Fig.9 

mV Fig.9 

A RL =4Q l':±l:tJ ~ GND Fig.9 

A RL =4Q l':±l:tJ ~ Vee Fig.9 

Vrms Vin=2Vrms. 1 kHz Fig.9 

dB Vin=0.1Vrms. 1kHz Fig.9 

dB Vin=0.1Vrms. 100Hz Fig.9 

VIµ s 100kHz 1Jlf~)JJi 3Vp-p :±l:tJ Fig.9 

v Fig.9 

v IL=100mA Fig.9 

mV IL=0-200mA Fig.9 

mV 
(Vcc=6-9V) 

Fig.9 
IL =100mA 

mv Fig.9 

nA Fig.9 

v Fig.9 

v Fig.9 

mA 50Q c·Vcc Fig.9 

mA 50Ql' GND Fig.9 

dB V;n=-75dBV, 1 kHz Fig.9 

V/µ s 100kHz 1Jlf~)JJi, 4Vp-p :±l :tJ Fig.9 

dB V;n=-20dBV, 100Hz Fig.9 

dB V;n=-20dBV, 1 kHz Fig.9 

1 600 y 
; 5001--+--t---+----t--.L-t-v----=-~--+---1 

~ 4001--+---+---+----tv;---;------r-----r---t 

3 A 
3001---+---+---vt---~L.J__.,. __ .,___ _ __,__ _ __,____, 

'::; ~ g: 
6 200 l--+v-'---1----t----t----1;----t---1 

::;; 
::J 
::;; 
x 
<( 
::;; 

SUPPLY VOLTAGE: V,, (V) 

10.0 
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Vcc=8V 

R,=2~J 

v,-~BTLt±::1lrs9 

l,=lOOmA 

-

g 4.95 
<( 
_J 
::J 
0 
w 
a: 

4.90 
-~ 0 ~ 00 Th 100 

AMBIENT TEMPERATURE: Ta ("C) 

Fig.6 v '\' . .i v - 9 ~EE-).ffi\!f1~'1'1 
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BA6296FP 

e iJl~:iEIBl!ml8l/Test Circuit 
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• i!Jf'F~l!l'I 
BA6296FP 'j: F 711\i:iB (4ch), v :f .:i. v- 51 i:iB, ;iJ-~ 

7 /7°i:iB<7) 3-:JO)j'o ·:;? 11' i::Jf&)J * 9 o 

(1) 1''711\i:iB,t, OdB Zfieffl9.Q:tjj.g,:,t, pin ((3), 

(10), (19), (20) pin) ;/J>i:;,-fO)**A.:h [,, lf1 /': 

-:Jc' Z 't~I.H1i{f 9Hilt [, l'~S!i!l" ~ * 9 o 

• ~f,if'j:~ ch 0) BTL t±l:1J<7)~7 ((1)-(2), (11)

(12), (17)-(18), (26)-(27) pin) <7)r.,i':~~[,*9o 

• if- ;t; 7 / /;/J' G BA6296FP "-A :1J ~ tL .Q 1§{}0) DC 

1§i5-v-"'Jv {f BA6296FP l*Ji:iBO) 1J 7 7" v :-- .A • v-"'Jv"

"/ 7 J--9~f.:lll)':, 1\17.AilililT- (23) pin,:, if-;F/ 

IJ 7//0)1\17 .A ~EE {f J...t.J 9 .Q&,~;!Jf iii> I)* 9 o 

(2) v:f.::iv-?i:iW, 9Hilti:::iff;SAT511/<7)PNP 

!-- 7 /::;·.A 51 ;1Jf&,~z9 o 

( 3) )flffl ;iJ-~ 7 / 7° 'j: 4558 *!EM 0) t 0) ;IJfl*J~ ~ tL l L' 

*90 

-lj--;f-7°') )"';;/ J: IJ 
2.5V<P•L'O)jj§j-l§-

BIASo---~ 

(-!j--;j;/IJ 7 /7°0)1'(-f 7 ;:>; '!li:fE2.5V) 

Fig.11 

BA6296FP 

• iieJfL.f:.O))i~ 

( 1) BA6296FP "Z' ,t, if- x Jv ~-\' ·:; Hf '7 /[9]~ {f i*J 

~ [, Z L' * 9 0 7- ·:; /)Jiiffi;IJ'·, 175°C (Typ.) ': iJ: .Q C:, 

i±lt.J~)M;/Jf ~ .::J. - 1-- ~ tL * 9 0 

(2) ~ .::i-1--ilililT- (?pin) ~EE{f;iJ--7°/*f.:,t, 0.5V 

!:JT,:TLf .QC: i±lt.J~nH ~ .::i - 1-- 9 .Q 2:. C: ;IJ'·z ~ * 9 o 

(3) 1\17.AilffilT-(23pin),t, 1.4V (Typ.) J,j"fL:lJ:.Q 

C: ~ .::i - 1-- ;/J"nf;/J' IJ * 9 o im'ii\'fieffl~j.'.fm-z' 'j: 1.6V J,j_U: 

[, L ( fc ~ L 'o 
(4) if-7Jv"/-v·:;l--~·rj:,.-, ~.:i.-1--0N, lflrJ1\1 

7'.AilffilT-O)~J±O)iJfT"Z', ~ .::i- J--;1Jf;1Ji;1J>1J *9;1J'·, 7r:O) 

L '1' tl,O):tjj.gt, F71 l~·i:lBJ,j9H;J: ~ .:i. - 1-- ~ tL *it /i,o 

*f.:i±l:hilililT-,t, l*Ji:iB~iij~EE (sJ:-t, Vcc-VF/2) 

L: ;J: I)* 9 a 

(5) ~)Jj~J±;IJf4.5V (Typ.) J,j"f*"Z"iff:T9.QC:, i*Ji:lB 

[9]~;/J"Qff[,Z~rJ4.N(T~.) *ZL•9.Qc,n~ 

L;/J''IJ*9o 

(6) f!Uft~iijF.,,,:,t, 2:.0) IC <7)f~:7i:;L:1~.A::J/ (0.1 µ 

F;f)Eff) HiLtl'(f,:'~L'o 

(7) :l&~P -i /Lt, /\' ·;; 7-V'l*Ji:lBZ GND ':-:J lJ: ;IJf-:i 

l'L'*9;1J'', 9J.i:lB<7) GND C:-:Jld:L'"Z'< tc~L'o 

(8) v:f.::iv-?i±lt.J (6pin) -GNor .. i,:t~~9.Q::J/ 

7'/if 'H~~~li:: {f ;/J>tJ.L s IJ * 90)-z', )Jii)jr~;!fftO)J:i!V 

t 0) {f 2:.''fieffl ( t.:· ~ L 'o 

/l\2v vov 
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• f.C!ffl IEl~111J/ Application Example 

CJ z 
(j) ;z 
:::> 0 
0 <( 
0 0: 
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<( 

ai 

BA6296FP 

Fig.12 
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OFF-HIGH 

naNrn 

BA6297AFP 

w 
_j 

0 0 
w z 
_j a: 
(j) (j) 

c 
D 

I 
I" 
5 
1 
,~ 

605 



BA6297AFP 

BA6297AFP CD 7°v--'1JJ,11\''7- 1''711~ 

Power Driver for CD Player 

BA6297AFP ,i, CD /v-t'(J)7'? 7- .i .I - 9, .:C- 9 

~Ubffl 4ch A IJ BTL 1''71 J\-z.'9 o :f)J~7' //l:iE~filij 

A 1:JY:lfif-:& tftl:l 1:JY:lfif-fftl:l-n' .Q (J) "Z', IAi'BfHl(J)7' / IJ 'r 

- ~ 3 ;...,:M/it U:9 a 

The BA6297 AFP is a 4-ch BTL driver to drive the act
uator motor of CD player. With plus and minus input 
pins and output pins in the first stage amplifier, it can 
cope with a wide range of applications. 

•*¥~ 

1) 4 7--v/::t-Jv(J) BTLWffl F71 J\-z'&>.Qo 

2) HSOP28pin J\''7 -1\' ·y 'r- :/ f :l*ffl {., '"(\,' .Q f.: 00, 

iz ·y t-(J)1NW1tfftifJ•n.Qo 

3) -ff-?Jv~-v·y Hi".7/li:!l~ff;lq~Vn'.Qo 

4)~#~filtt"Z'if1/f~~9.Q~tW~Mo 

5) ).1J l::0 /fiE~=**1ttl:l {.,'"(\,\.Q(J)-z', ~~l'l.A.1:J~. 

!i>~t.t J..1:JmJ=t1:X<J-lit"Z' ~ .Q o 

•Features 

1 ) 4-channel driver special for BTL use 
2) By means of the HSOP28 pin power package in 

use, the set can be made smaller. 
3) The thermal shutdown circuit is builtin. 
4) Gain can be adjusted using an external resistance. 
5) Thanks to minus and plus 2 systems of input pins, 

the IC can apply to a variety of input systems such 
as reverse phase input. 

• Application 

CD player 

• 9Hf~\f"~mg/Dimensions (Unit : mm) 

28 15 

14 

ci_ 

,__ __ 1_8._5±_0_.3 __ ___.., ~ 
0 

606 00268-20-A4G556 



e :7' D "/ ~ /f 1 Y ~/'7 .b./Block Diagram 

TSD : -it- 7 J(, :.- -\' "J t-- 9 ') / 

• ~M:C:::k~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

ili:il\l!'ill:II Vee 

~~U10/<: pd 

tif'FiM.ltlBl!l Topr 

f*1'¥iM.ltlBl!l Tstg 

*Ta=25'c J.>.Ltl'"f~lll9M£\i;l;t, 1·c 1:·:n~ 13.6mW ~il!ll t.:<> 
PCB (50mmX50mm,J!il<" 1.0mmM71/-Jv) ~t&:!ii;illt~ 

Limits 

18 

1.7* 

-25-75 

-55-150 

• :ll~llJfFi~H4:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

Vee 6.0 

BA6297AFP 

Unit 

v 

w 
·c 
·c 

Max. Unit 

9.0 v 

• fl:~IY-J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=BV, f=1kHz, RL=BQ) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l!l\f~-15-i~tfili:mt lo 6.5 11 15.5 mA l!l\~fofaif Fig.5 

:±l::IJ:t7i2 ·:t t--ili:II Voo -30 - 30 mV 

ifit:k:±l::IJtlIH VQHD 5.4 5.8 - v 
ifit:k:±l::IJ\ili:II L VOLD - 1.3 1.55 v 
.A.::IJJ~1 J7 .A 'ill:mt Is - - 300 nA 

llll~~l.A. ::IJ t!IlBl!l V1CM 1.6 - 6.8 v rimty;..,/, BUFFER t11!!i.ll 

i\li$5l'J7//VoH VQHP 6.6 7.1 - v V1Noc=GND, RL =oo 

ilfif~J7//VoL VQLP - 0.8 1.3 v V1Noc=Vcc. RL = 00 

ilfif~J7// IQH IQHP 2 - - mA i\lif~J7//:±l::IJ 100Ql' GND 

i\li$5l'J7// loL IQLP 5 - - mA i\li$5l'J7//:±l::IJ 1000l'Vcc 

I) ';t /)(,~$,$ RR - 70 - dB V1N=-20dBV, 100Hz 

.AJi..-v- t-- SR - 2 - V/µ s 100kHz 1Jjf~)J!i, 3Vp.p :±l::IJ 

1~1 J7 .A~-Tili:II Vs1AS 3.65 3.80 3.95 v 
I~ 1 J7 .A t!I~IJJ LO.Vs1As -30 - 25 mV 1mA ii.A., PA?Slaif 

~.:i.-t--·:t7\ili:II VMUTE 2.0 - - v 
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• -~~~tid!l*i/Electrical Characteristic Curves 

608 

~ 
a.." 
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0 a.. 

0 0 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE : Ta (°0) 

Ta=25'0 

SUPPLY VOLTAGE : V IV\ 
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BA6297AFP 

• ill~~IBl~~/Test Circuit 
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Table1 iJIU'.lE@~ SW 31< 

A1·;tf-·;f-';/)13/ 

Iii El V1N BIAS VREF NF RL 

lo D ON ON 10k OFF 

Voo I I I I ON 

VoHD I OFF I I I 

VOLD I I I I I 

Is 0 I I 1M OFF 

V1CM I ON OFF SHORT I 

VQHP I OFF ON 10k I 

VoLP I I I I I 

IQHP I I I SHORT I 

IQLP I I I I I 

RR D ON I 10k ON 

Vs1AS 0 I I I I 

~VBIAS I OFF OFF I OFF 

• lllft:~~ 
BA6297AFP (;J: 4ch (]) F? 1 J\, l*.IJ'.lBJ\ 17' .A 7' / 7", ~ 

.:i. - Hilff, "if- x Ji,:,. -v "J t-1f '7 /(]) :ti:i ·:i? ti• <:imlilG 

~n"l~'*To 

(1) F71J\J'.lB 

I''? 1J\$tHJJ$~7'/7"t:l:l:t.J ~ Jt1HIH;J:-t (]) ;J; ;J; F? 1 ·f1\ 

·;;771'.'t:l:\/JL,, JtillH;J:&fi7'//l'.'&fiL,, F?1·7'1\ 

'/ 77"1'.'t±l:t.JT .gmliJG t t.;: "? l ~ \ * T 0 M~c&fi7' ::..- /(]) 

~f'Ft;J:l*.IJ'.lBl'.'~~"9.Q1\17'.:A.~I± (7pin~I±) ~£$ 

t:ff tin ;J; "9(])1'.', :fJJ$~7' ::..- 7"t:l:I :t.J t;J:-t (])i:t'i:J v /'\'.Ji,~ I*.! 
g51\ 17' .A ~I± tt$ L, < T .Q~,~1.J~ili> ~J ;!; To Fig.7 t 
Fig .8 t: -t (])'(?~ € ;F L, ;J; To 

7pin"-

5P 

lpR 

0 

I 

I 

I 

I 

I 

I 

I 

G 

v 
0 

I 

I 

6~0 RDNm 

BA6297AFP 

IB(+) RIP fJlll ~ 

ON ON 

I I 

I I V1Noc=1V, 7V 

I I V1Noc=1V, 7V 

OFF I 1MQjilijYifiji[E£ 

ON I 

I I V1Noc=GND 

I I V1Noc=Vcc 

I I 

I I 

I OFF 

I ON 

I I 

7pin"-

33k 



(2) l*il1B1\ 17' ;cp ;..- 7' 

Fig.9 (J).J::? t:i:IEl~~HM!ilt-z.'9 o [.., t~ tf-:> Z 1\-f 7' .:<.~I± 

VBIAS t;t 
Vee-VF 

Vs1AS = 2 
'{')j(llt).Q.: (:;lf'{'~;l:9o 

(3) ~ .i- 1-Ylffi-T (15pin) 

.:(J)Ylfij-=f ~ Low;!: t~ t;l:J\11 /I::"- :$1"/ .:<. ': 9 .Qt, tl:l 

:tJ~mUf ~ .l - "~ n ;!: 9 0 lm'iHM'F(J) t ~ t: ,;!:, .:: (J)Ylfij 

-T~I±~ High': l,Z < tc.· ~c 1 o 

(4) -tt-?Jt-:,,-v .. ;l-~r'J/ 

BA6297FP ':ti, -tt- x Jv:,, i7 ·:; I- ~ rJ / 1.fl*Jfl ~ti Z 

c' * 9 o :r ·:; 7'ilffi.li. :1f, ~ 17s·c t: t:i: .Q t te :tJ~mu.n 
.i-!-~:h,;1:9o 

e ~JILJ:.(J)5i:~ 
(1) BA6297AFP't'ti, -tt-<Jv:,,-v·:; !-~')/@~~ 

l*Jfll,Zc 1 ;1:9o 7-·:;7')1ffi.Ji.tf, 175°C (Typ.) ':t;i:.Q t, 
tl:l:tJ~)liUJf~ .i- I- ~n:l:9o 

(2) ~ .i- 1-Ylffi-T (15pin) ~l±~:t-7'/;!:t~'i, 

0.5V P .. l'F,:Ttf .Qt tl:l :tJ~)liE ~ ~ .i - I- 9 .Q.: t tfT ~ 

:I: 9 o lm ~{ieffl:!Xii!l T ti, 2pin ~ 2.0V 1-.:.Ll::. ': 7' Jv 7' ·:; 7' 

l,Z( t!.~c'o ~ .i- r.tF/J•"/J•.Q t, t±l:1JY:ffi-Ttil*il'.lB 1J 7 

71//.:A.~!± (s.J::t, (Vee-VF) /2) ':t:i:1a90 

(3) #U~~;~r .. ,,: ti, .:(J) IC (J)*~J(;,:r~.:<. :J / (0.1 µ 

Ffllli.) ~1-;J"WC < t!. ~ c 1 o 

(4) 1i5l:AA7-i /ti, H·:;'r-:/l*JJ'.lBT:· GND ':-:>t:i:"/J~·-:> 

Zc 1 ;1:97Jf, ;irnB(J) GND t-:>t:i:c 1 c·< t!.~c'o 

naNrn 

BA6297AFP 

Fig.10 ~.i-1--~T-
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• LtffllEl~'f§IJ/Application Example 

SERVO PRE AMP 

0 z 
Q 
0 
<t CJ) 

a: <t 
f- iii 

VREF 

TRACKING 10k!1 

ACT 

22 

> 

I + 

BIAS 

Fig.11 
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a: a: :2 
0 0 

f- f-
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BA6353S 

BA6353S CD 7°v-"'1 JllJ7:tCJ ?"if-;j{ IC 
Analog Servo IC tor CD Player 

BA6353S l.i, ::J //~? t- 7 1 A? :f v --\1 m1:1m~ ld.: 

1Cl'9o :::i;.....1~? t-71.A?:fv--\'O)l:::"·;1?J7·;1:1-t:t 

-;f-IEJi!O)ll t A, c ~~A, 1.°l.'*9 0 

3 .A;f- ·;1 1- nitJl'.;:!F* I::" ·;1? 7' ·;1 :1 ~ Jf]I. ', HF J7;..... :17 

;t-11.A1-7 ·;.i :f /?O)if-;J{ t 7 ;t-11 .A, 71 .A?, 

71 - F, I- 7 ·;.i :f /?0)-!- F7177' ;...../~ Pi!Jl l/n' 

*90 

BA6353S is the IC developed for compact disc player. 
It incorporates most pickup servo circuits of compact 
disc player. Using 3 spot type optical system pickup, 
the IC incorporates the servo for HF amplifier and 
focus tracking and driving amplifiers for focus, disc, 
feed and tracking. 

·~ft 

1) ± 5V i!iilHbf'l=l'ilfij!j•~:tJ 1.'9 o 

2) SDIP 42 pin 1.', I::" ·;.i? J7 ·;1 :1-tt-if-*O)ll t A, c ~ 
;: 0) IC-"? 1.'~:m.RJfjgl: f,j:? TS IJ, $~0)J!j1JiJ1, 

iM!!.11::, :::i .A Hf?;....., f~fiittli:il.J:.1:7;::~ t.l:~m~~ 

~~*"to 
3) CD :fv--\'O)llb', CD-ROM '\'!>iltJO)J\'.;7'1 .A?IJ) 

-tt-if-fflt ~TMfffll'~*9o 

•Features 

1) The IC is driven by ±5 V power supply with a small 
consumption current. 

2) Most of pickup servo systems can be realized only 
with this IC using SDIP 42 pins, bringing significant 
effect of reducing number of devices, making the 
size smaller, reducing cost and improving reliability. 

3) The IC is applicable to the servo for CD-ROM and 
other optical disc as well as CD player. 

• *~\t~~/Dimensions (Unit : mm) 

37.1~g· 2 

1· I 

Rl.5{~:::::::::11~ 
~~1 21~io n~ 
~~Wrnnnrrfmtrfi.#=t~ -t "' a/ o.48±0.11. .11; s±o.3 W 

;!:J I 35.56±0.5 I 
M ' 6.5±0.5 
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• 7'CJ ·:; ? ~ 17? 7 .b./Block Diagram 

Tracking Control Swich 

• le~tll*~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti!tEE Vee/Vee ±8 v 

ff3tlt~ pd 100* mW 

lbf'i'i.l.Jl&li Topr -25-+75 ·c 

f*fii.i.Jl•ml Tstg -55-+125 ·c 

* Ta=25'e JUJ:1'~!llT'6tl~U, 1·e (;:-:>~ 7mW t:• t.:, ~!ll11illi•EEU±5.5V P..l 
"fHfl!ll!t.,:t:"t, 
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BA6353S 

• :tli!@llJfF*f-1'/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

!lbi'F~)jj!'lil.± 
Vee 4.5 - 7.5 v 

VEE -4.5 - -7.5 v 

• 'l~frn~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, VcclVEE=±SV, IN=1kHz Sine wave) 

Parameter Symbol Min. Typ. Max. Unit Conditions Input Test Comment Point 

lft\f~ ~Pi\' 1§1 ii! 'lli:im Ice - 11 17 mA - 11 -

.. IEE - 12 18 mA - 12 -

HF 7' / /lfj :h'lli:I± VHF 0.7 1.3 2.2 Vp-p 
1=2MHz .iE;:t)Jli, V1N=10mVp_p 

e3 A.:h': 1k00)i1'J$t.!.tm V4 -

FOCUS ;;J- 7 i! ·y t-11[1± VFEO -0.5 2.3 4.3 v - V10 -

TRACKING ;;J" 7-t ·y t-11[ -
VrEO - 0.49 -0.09 0.19 v - V1 I± 

FRF:::J//~v-9[,!~' 
VthF 0.25 0.38 0.51 v Vs= Hi O)Pi\'(J) V40)~1.± E3 V4 CD 

fi~I± 

HFD :::J /Hv-9 [, !~' 
Tho 0.33 0.39 0.51 - I= 1MHz.iE;:t)Jli V1N = 10mVp_p 

E3 4,V4 0 fiB V5 =Hi 0) TH Pi\'(]) V4 

FZC :::J//~v-9 l,!~' 
VthC -0.25 -0.15 -0.09 

fUtl± 
v Va= Hi O)Pij;O) V7 ~I± E3 V7 @ 

TEA :::J/Hv-9 l,!~' 
VthR -0.45 -0.10 0.25 v 

E2 ~J!:ft l, V2ti Low ':>d:-:if.:Pi\' 
E2 V3 ® 

fiB~I± 0) V3 

FOCUS OFF i.1£:&$ ATIFOF 24 33 - dB V1N = 1 OmVp-p, E4 = OV - 5V e3 5 @ 

TRACKING SW ii! tit$ V1N = 10mVp-p, 11pin ~ OV - @ ATTroF1 39 53 - dB e2 3 1 5V(SW4) 

TRACKING SW i.1£:&$ V1N = 10mVp-p, 10pin ~ OV - (/) 
ATTrOF2 2.2 4.5 6.9 dB 

5V(SW3) 
e2 3 2 

TRACKING SW i>!:til:$ V1N = 10mVp-p, 9pin ~ OV - ® ATTroF3 22 28 35 dB 
5V(SW2) e2 3 3 

TRACKING SW i>!:tit$ 
ATTroF4 42 53 - dB V1N=10mVp-p, E1 = ov-± 1V ® 4 e2 3 

DM 7' / 7"1fJ :h'lli:I± Vo 0.85 1.00 1.15 Vrms V1N = 1Vrms e4 7 -

FEM 7' / /lfj :h'lli:I± VFE 0.85 1.00 1.15 Vrms V1N = 1Vrms e1 1 -

FOCUS -tt-7-'lli:I± VFs - 1.11 -0.85 -0.59 v E4 = 5V E4 V10 -

FOCUS ifJ:h'lli:I± VFOO 0.5 0.85 1.10 Vrms V1N = 0.5mVrms es 6 -

TRACKING ifJ:h'lli:I± Vroo 1.16 1.65 2.15 Vp-p V1N = 5mVp-p e2 2 -

FOCUS -t.t - 7- ::1" 7 -t ·y 
VFso -40 0 40 mV E4=5V 9Htt.!.tm2k0 E4 V10 -

t-11!1± 

TRACKING PAI :AJv-v 
A:h; nlf~i.!li V1N =± 3Vp-p 

Ts 0.15 - - V/us Rg=500, I= 1kHz, :il.-lj"f"IJ es T1 ® -t-
SR 

TRACKING 1'"711~-:A 
A.:h : nlf~i.!li v,N =± 3Vp-p 

Tos 0.15 - - V/us 1R9=500, f = 1kHz, :il.-lj"f"IJ es T2 @ 
Jv- v- t-

SR 

RD Nm 615 

c 
D 

I 
:1 
') 
-t.t 
I 

* 7' 
/ 
:1 



BA6353S 

~ll.PJHi-15- Jj(j 13 fllj lE_ ~ll. PJ:I 

CD FRF ::J /Jtv- :$! FRF ::J //t(.;-:$1 "{'VHF TOP t 0.09 x Vee tJ:t.X Vn'*To 

t., ~ ~ 'fifi'llEE VHF TOP ; HF f~.J5-0) I- ·y /I/ "\'[J - /O)~J± 

(VthF) 
30pin (FRF) 

VHF rap> 0.09 x Vee Hi 

VHF TOP> 0.09 x Vee Low 

~ HFD ::J /Jtv-:$1 HF ~CJ 'Y /::J//tv-:$1 "t:' VHF BTMC 0.6 X VHF TOP t.1:1:.X Vn';l;To 

[., ~ ~ 'fifi VHF ET; HF 1~.J5-0);f, I- b.I /"\'CJ-/O)~J± 

(Tho) 
29pin (HF DET 

VHF BTM < 0,.6 X VHF TOP Hi 

VHF BTM > 0.6 X VHF TOP Low 

E, ----v,~ 
5V 

GND 
1=1MHz 

V4 V4) 

~:1: .. 
Th,=(v,-2 )/( v,+-2 

V 4,V4 I v. 

- - - - - - - - - - - - - - - -GND 

® FZC :::i /Jtv-:$1 7 '*-ti A -tft:l?O:Z. 71' 77 :$! "{' VFE t 0.03 X VEE tJ:t~ Vn';l;To 

t.,~~'1ifi~EE VFE ; 7 '* - ti A I 7 -1~.J5-0)~J± 

(V1he) 
34pin (FZC) 

VFE > 0.03 x Vee Hi 

VFE < 0.03 X VEE Low 

@ TER ::J//~v-:$1 t-7·y:\'/?-tto?o:Z.777:$1"t:'VTE t ov tJ:t.XVn'*To 

t., ~~,fifi~EE VTE ; I- 7 'Y :\'/?'I 7 -f~.J5-0)'ilJ± 

(VthR) 
14pin (TER) 

VTE > OV Hi 

VTE < OV Low 

@ FOCUS OFF )It Jt 7 '*-ti :Z.Jv-7"ttl.J9 t ~0)7' ·y 7:?- - t- v"\'Jvl', IC p;jllflO) t- 7 / :J :Z. :$! ON ~ml: J:: 

$ -:iZ~lf:~fl.;l;'to ON~ml;l:r.J29Q 

(ATTFoF) ()J!Ulf:@~~O)lf:;tt:&rf~EEfifi) 

@ TRACKING SW iJt t-7 ·:1:\':..-?1v-7"ttl.J9 t ~0)7'·17:?-- t-v">'Jv"t:', IC p;jllflO) t- 7 / :J :Z. :$! ON tftl'itl: 

Jt$ 1 J::-:iZi~lf:~fl.;l;'to ONtftl'it~r.J25 Q Typ. 

(ATTroF 1) ( )J!Ulf:@~~O)lf:;tt:& rf~EEfifi) 
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(ATiroF 2) 

filf! 4 

(ATTroF 4) 

TRACKING PRI 

;ui--i.-- 1-

(TsRl 

iP.O:lE~1'1' 

---i-- -----ov 

_1:-:-::-:t- -1 v 
1TT1TC..:-1 
~---Vl-1 ----r I 

BA6353S 

f=lkHz 
(j)ATITOF4-1 =201og((v,_,)/(v,_2)) 

@ATTIOF4-2=201og((v,_,)/(v,_,)) 
ATTIOF,;l:(j):iU;l:@0>1]'~ l'fiR 

T .. =y 
I 

I I 

I I 
e, -ITTflf- ~:~kHz 

V•'•-ff--GNG ------N' -~---~~~-oNo : 1 ~2V 
I 
I 

: .. T1~J\--

@ TRACKING I" 7 1 illU'.lE:~1!f 

J{-;;ui--i.-- I-

e, -H~Ln_o _____ GND w µ ~ f=lkHz 

V,,T, ----

I I I I 
I 1 1. --

I 
-+-. 

' ' 

'I ' ;._ -t - ~- -- GND 
' ' ' \I I 

'I, - •"' 
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• 1'.f!mJ:.CT.>;ta 
(1) JiOJOl§ll!lf!Jl:ll!J [.,"(O)ji. 

mm1811&~CT.>fJ~1;1::11Hf!9,-;:a =bCT.> tiff~ vr s •J :i: 91.f, 

.:'.~ffl~Ak?TU~~~~G:l:Gk~t-~lt~. ~ 

i;.1:~ttCT.>.:'.ut~1+sn::JR1.'*9 o -tCT.>1th, 91-#ltl§ll!ft 

'.iE:tlll~J! GT .:'.~ffll:fJ:.Q t 8 l;t, M~ttCT.>hfJ:? "f, 

~ill~tt=bt~9}#1tll6-SHH1M3U IC CT.>1~7"J ~~I~ 

Jj'.GT, +~fJ:-Y-::J/IJ!T~:iE:GT<t.:~1.'o :l:t.:, 

~f-Fttl:OO G *GT l!M3tH'l;t+~tJ:if~;lf(." 8 Ts IJ * 

-It !t,0)(.$ .:'.7* < f2' ~ \, 'o 

(2) *#lt~ll!:CT.>$R~ 

ffiffll§li&~CT.> *~PH;tltT A 99Ht1nlH·l:-::>1.'T l;t 1:::'":1 

? 7' ·;1 :1 tCT.>00~1"~'.iE: G fJ: It :ftlifJ: I) :1:-tt It.CT.>\.", ~gt 

~1:1;1:~,"f:iE:tllCT.>~~lslft1.'1.'t.: G:l:9 o 

(3) :7'f~7 ?7'·:1:t1:J::.Q-A-li"fn1:?1.'-r 

•~"f:ftU, ~10%CT.>~~\."~~\."8:1:9o 

(4) I- 7 ·:1~/?1ia?a.A7''1' 7'??1:?\.'T 
;:CT.>::::i /J'i'v-11 l;t, .11 ;{1;::991, 'f.: ~~tbf"'l= Gt.:~'€;-1: 

=b-tt-;f- IC CT.>n"-f~~lm? fJ:l.'J:? 1:9.Q t.:~I:, 9} 

#ttCT.> ~ .:i.- t-ffl t- 7/::J.7.111 IBffll§lli&fJ~CT.>.J:? l:s~ 

\,\< f2'~1.\o 

(5) 1? ')' "'~?-/I,.; 17'? t-CT.>>i:B: 

BA6353S l;t 7'-J- Cl? IC l."9 "/J•?, 71 ::J 11 Jv IC CT.>'CiJi! 

71/, GND71/c~~1/~r~/.7.l=b~:l:9t 

iE 'M' fJ: Eye Pattern -JJff~ ? :ft fJ: < fJ: I J :I: 9 o 

:!: t.:, 7 :it t- ~ 1 ::t- F"/J•? CT.>~•1;1: 10cm PJ~ t G, 

.A.1.J*I: l;t ~-Jv FfflCT.>J'i'11-/ h':ft.Q t t =b I:, 7'? 

7.:i.I-11CT.>m~. ~-11CT.>~tJ.Jm~~e;.=bl."S.Q~~M 

9 .J:? 1: vr < t.: ~ \, 'o 

(6) 1-7·;1~/?*7"/:tl:?\.\°'( 

t-77~/?:1V7'/:faljt-77~/?F7177'/:1 

1;1:ttm-y-::;;....;1f11-tJ:1.'t.:~, l'i'11-;.... tJ: l::-1:.J: 9~~1: 

l;tji~GT< t2'~1.'o 

BA6353S 

m 7:it-7J.A:1V7"/:1tl-77~/?•~<&~7 
177"/:tl:?I.\"'( 

7;t-7J.7.:1V7'/:faljf-77~/?l~<3F717 

7';.... :11;t3L:~ ~"/JflJ CT.> .7.JV- v- I- -JJ< 0.015V/ µ s -

0.04V/ µ s 1"9 o 37'/:tl:s1.'T~l:~1,,~j!lltJr.liX~I 

tt>f~~ltU:i:ft.Q~*l;t~Jj'. GT~M GT< t2'~1.'o 

(8) .A I- ·:17'~- ~CT.>MliO 

35pinCT.>/\1, a-CT.>::::i/ i-a-Jv\."l;t, "7:it-7J.7.-tt 

-if-Jv- :1 ON CT.>~fm" "/J> "7 :it -j] A -tt-if-Jv- :1 

0~\."7:it-~.A-tt-7~im"CT.>=-=>CT.>~-FM.ffitfJ: 

?Tl.':1:9o ;:;:1:7;t-1J.7.-tt-;f-Jv-:10FF t7:it 

-1J.A-tt-7=b GTl.'fJ:l.'.A I- ·:1 :1~- F-JJ"~'~tJ:~•. 

ffiffll§lli&l~H:-t CT.>-fJtJ I~ G :I: 9 o 

(9) & ~7177"/:tCT.>~ 1-J-~ ';/? L;/$.il:?I.\"'( 

71' - F ~-7177'/:1, I- 7 ·;1~;....?1"71.iT:,,-:1, 

7;t-7J.7.F7177'/:1, 71.7.?1"7177'/:t\."m 

~O)~ 1-J-~ ·;1? 1,.;/::J.J: IJ =b =b? t!l;;I.'~ 1-J-~ ·;1? I,.; 

;.... ::Jtf~,~fJ: t 8l;tlf1 :/7' ·:1:11"711~- l#ltT < t.: 
~ \,\0 

(10) 35pln CT.>:liM: • *#ltl:?l.'T 

-tt-;f- IC 1J•?CT.>lli1Jf[l(Jf~~l 35pin \."? lt:1:9-JJ", ;:CT.>~ 

T-CT.>9}#1Hittiil:.J:? T 7 :it-7J .7.-tt-7~~#.i.'CJ±IJ< 

~1t; G :I: 9 o 7'?7 .:i.I-11~/ll:•tJ-ttT 7 :it -j] .7.-tt 

-7~~7:it-n.7.::J~.7.1-*1;....1-1~~99.J:?~m 

fii:ii l~/i, \." < f2' ~ \, 'o 

(11) IC CT.>i.Q!flfilti:Jl1Jn!IEE 

~l~~~G:l:9t~~~W~:ft~l~~G:l:9o <:ft 

<':ft =b .:'.ji~ < t.: ~ l.'o * t.:, Vee, Vee CT.>'Cl±=b:iE:~ 

~l."-~T-l;t Vee J: IJ =b ~\, '°Cl±I: fJ:? fJ:I, \ J:? 1: GT 

< f2'~1.'o ~~jj)f'f''\'!>~:IACT.>Mf~CfJ:IJ :1:9o 
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• )Dq:if:l8J~i;gj/Test Circuit 
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• f"t**¥tt 
r*JgB;f 1'0':....-/0)~;J1i (~~fiA) 

~c~ 7";,.. 7":8~ 

A 1 HFJ"// (HF-A1) 

A 2 HF 7" / / ( HF-A2) 

A 3 HF 7" / 7" ( HF-A3) 

A 4 7 :t -"fJ "AI 7-7" // 

A 5 7 :t - "fJ 'A /"I) )" / /' 

A6 7:t-n"A F71 "7'7"// 

A 7 7'17..7 F71:7'7"// 

A 8 t- 7 ·;;'\'-/?I 7-7' // 

A 9 t- 7 ·;; '\'-/ ?/'•) 7" ;,../ 

A10 t- 7 ·;; '\'-/·'.J' F71 "i7"// 

A11 71-t''F71.i7"// 

.AM7t·:i ~ }..jJt\17' :A 

'<li;EE(mV) '<li:ilil( µA) 

3.0 0.8 

3.0 0.8 

3.0 -

3.0 -

3.0 0.15 

3.0 0.30 

3.0 0.06 

3.0 0.30 

3.0 0.30 

3.0 0.30 

3.0 0.17 

:J.Jv-v- HV/ µ s) fr 

Jl.:J: I) Jl.:""f I) (MHz) 

17.5 15.0 

28 28 

1.75 0.02 3 

3.0 0.08 0.4 

0.03 0.025 3 

15 7.5 10 

15 0.54 6 

20 0.6 10 

2 0.02 4 

'ill:EE (mV) (µA) (mV) (mA) 

3.0 0.35 - 12 0 

3.0 0.35 - 13 0 

3.0 0.35 10 0 

3.0 3.5 - 0.56 0 

3.0 t0.1,-18.0 -

HI .A:tJ'<li:ilil LOW.A1:J'<li:ilil 
~c~ '<li:T-7..1 ·;;70):8~ 

(mA) (µA) 

S1 7 :t -n "A -lf-;J\':t7 .7.1 ·;;7 1.8 1.0 

S2 t-7~'\'-/?~/t-C-~.7.1~7 0.7 0 

S3 t-7~'\'-/?~/t-C-~7..1~7 0.7 0 

S4 t-7 ·:;'\'-/?~/ t-C-Jv.7.1 ·:;7 0.7 0 
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SVR CMR ifx:;l;:tll1J•JI !Jii~~IIfljf~ 

( µV/V) (dB) + - (dB) 

30 3.8 -1.6 

30 .4.0 -1.4 

30 3.6 -4.5 

30 3.8 -4.5 60 

30 90 3,8 -4.5 60 

30 90 3.8 -3.2 60 

30 - 3.5 -4.5 60 

30 90 3.5 -4.5 60 

30 90 3.6 -4.5 60 

tllM: 1ook 0(7)!tU!Ll'1'1v7'·:i1' 
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BA3558K CD 7°v--V.lti*'.7. 1-- 7/7° 
Post Amplifier for CD Player 

BA3558Kt;J:, O-l~.A71Jv::)l, 'T'1I/7y:;,.A • ~ 

.i- t--~lig, 71/t±\:tJJ.iHf-"·1 F7:t/J7//<T.>~jjgf 

*t~~CD/v-~ffl*'.At--J7//<:'9o 

The BA3558K is a post amplifier for CD player, incor
porating the functions of low-pass filter, deemphasis 
mute function, line output and headphone amplifier. 

1) CJ-H.A71Jv:$Z, 'T'1I/7y:;,.A• ~.:i-t--~jjg, 

71/t±l:tJ~~-"~F7:t/J7/7"f*t~~CD/ 

v-~ffl;K.A t--J7//<:'9 o 

2) 51/J7rJ t--*<:'<T.>J7//<T.>~i!it:t;J: 1J ·;t/Jv71Jv 

::)z f l*.I~ [.; l ~ \ * 9 0 

3) .A 9/I~1~)!i1J:<\:ff*ffl [.; l S IJ, -" ·;t t-:'7 :t /J7 

/ 7"1JIJJ<r.>~i!i tH~.A. 1., tc. * * <:'. t? -n-<r.>~imio:> 
ON-OFF t:FRJJtlj [.;lf:iUJJAtit:tJ]:ll;blJ *9 o 

4) Vref t±l 1:J t;J:, -" ·;t F 7 :t / J7 //<T.>~mct±l :tJliiEE t Ii 

1£~ [.;~'~EEC: id:-::i T .tJIJ, -"·;t F7 :t /<T.>1&M!~lt1!l 

(::;j:IJ*9o 

•Features 

1) This post amplifier incorporates the functions of 
low-pass filter, deemphasis mute function, line out
put and headphone amplifier for CD players. 

2) A ripple filter is built in the power supply for the 
amplifiers up to line out 

3) By means of a standby power supply system in use, 
the power supplies are automatically switched in 
synchronization with ON-OFF of the other power 
supply while the power supply in the headphone 
amplifier side is still ON. 

4) The Vref output voltage is substantially equal to the 
DC output voltage of the headphone amplifier and 
functions as a virtual grounding for the headphone 

• ~~Jf~-J"~~/Dimensions (Unit : mm) 

8 2 
+I +I 
q 0 

Ol " 

;; 

9.0±0.3 

25 

~ A]nnnnnnnfh. +I~ 
g 

• Application 

For CD player 

622 00269-22-A4G546 
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• leMil*~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

t~~e: Vee 12 v 
f-f~tft:!I;;: pd 400* mW 

lbi'Fili!JUH!I Topr -25-75 ·c 
ilH+ili.ll~!!.11 Tstg -55-125 ·c 

* Ta=25'e J;.!J:li 4mW/'e 1.'ftit 

• :tl:~i1Jfl=;1t#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee1 1.8 - 6.0 v 
lbi'F~Uuite:auo 

Vee2 5.5 - 7.5 v 

• 11~~~1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc1=3V, Vcc2=5.8V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

•ra-is-~liilli!~jjff1 101 5 8.8 14 mA 3V* 

11lf~.JS-~liilli!'lijjff 2 102 3.2 4.8 6.4 mA 5V* 

A~/1~1'i)JIE Is - - 2.0 µA 3V*CT.>OZJ."oit~ON 

~ .:i - HtlJtlif~.JS- t., ~ ~ 'fi VTM 0.9 1.4 2.0 v 
T{ I/77' ;:;.A$1J~f~~ [.,~~'fifi VTD 0.9 1.4 2.0 v 
':71 /J'r'J" 

~~ill,li81~$ THD1 - 0.004 O.o1 % V;n=-2.5dBV, 1kHz (DE ON, OFF) 

1~.JS-~<.t*!Uit.1:1: SIN 82 87 - dB 
V;n=-2.5dBV, 1kHz 
-t CT.>P\¥0) Vo=OdB t "t .Q 

7 i7 /;?:.JL--tzl~v-.Y 3:.... CS1 70 87 - dB V;n=-2.5dBV, 1kHz 

IJ ';/ :f )(, IJ :J:i: ? ;:_. 3 ;_... RR1 65 80 - dB V;n=-10dBV, 100Hz 

~ .:1. - l-iJ!$tii ATI 75 80 - dB V;n=-2.5dBV, 1kHz Fig. 5 

A.·;1 1'"7:t/J7/:f 

:iE~i±l:t.11 Po1 17 24 - mW THD=10%, 16Qftf.j 

:iE~i±l:t.1 2 Po2 11.5 13 - mW THD=10%, 32Qftf.j 

~~~ilt~$ THD2 - 0.15 0.35 % V;n=-40dBV, 1kHz, 16Qjaf.j 

l±l:t.J•~~e: VNo - -88 -82 dB 16Qjaf.j 

7 i7 /;:?:.JL-1!Hv--Y 3:.... CS2 35 42 - dB V;n=-40dBV, 1kHz, 16Qjaf.j 

IJ ';I :f )(, 1) :JI. ? ;:_. 3 ;_... RR 45 60 - dB V;n=-20dBV, 100Hz, 16Qftf.j 

llllliiJj&"oltH:fljfliJ Gve 17 20 23 dB V;n=-40dBV, 1kHz, 16Qftf.j 

A:t.11/t:'-:$f/A Z;n 3.5 5 6.5 kO 

71"'/:?:.Ji.-l~'.7/A CB -2 0 2 dB V;n=-40dBV, 1kHz, 16Qjaf.j 
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• 11t~l'f.J!M'ttllb~/Electrical Characteristic Curves 

> m 
3 
_J 
w 
> 
w 
_J 

w 
(/) 

0 z 

-20 -10 0 

INPUT LEVEL (dBV) 

-10~---~----~---~ 

Voc=5.8V 

VIN=QVrms 

-801------+-----1--------4 

-901------+-----+-----l 

0 5 10 15 

SUPPLY VOLT AGE : V cc (V) 

Fig.3 ~INUtEE- / 1 "Av /'(Jv 

RD Nm 

BA3558K 

0 

~ 
z 
0 
i= 
IX 

0.1 

~ 0.01 
i5 

0.001 

Vee 5.BV 

V.=-10dBV 

10 100 1k 10k 100k 

3 
Vcc=3V 
f=1kHz 
16U~j'iij 

FREQUENCY : f (Hz) 

I 0 
I 
f-

z I 
~ 0.51----+---t---+-...Jf<---1----1 

i:'. 7 
~ 0.31----+---t---+-71----1---1 

~ 
0. ,_...,6""'0,------=5~0---~4"'°0----3'"'0---"""'2"--o----.,.l10 

INPUT LEVEL : V" (dBV) 

Fig.4 "-·:; F7:t/J7/7"' .A.1Jv"'Jv-~$ 
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e iJ11J~IBl~~/Test Circuit 

PRE INA 

PRE Vee 

-----+--R-ip-c. 
50 11'.~,':' P.~EINB ~ 

NORM 1 V PRE Vee J, cc: 

Fig.5 

626 naNm 

ON-LOAD 
POWER V,, OFF-OPEN1 

BA3558K 

SH6-A SW7-A l 
ON 16!1 

l--l--~~----1--~~,...--t-~ 
32 OFF-32!1 

32 

SW6 A 
SW7 A 



• fi!JIL.1:.<T.>ii• 
( 1) BA3558K (;t -if - "Jv::,, -\' "J 1-- "f ') /@~U: 1*100! L, 

T\,'*9o 7-·;1/ifililf.1i, 175°C (Typ.) i:ld:{>c, A..·y 

F7:t/:±l:tJtf.;:.:i- l--~n;J;9o 

(2) MUTElliffi-T, DE-EMPHASYSlliffi-TcBl\1 (2VF) 

t: Id:{> c, _;: .:i - I-- • 7 1I/7 7' ;:_,.A tfnfiJq);J; 9 o 

(3) ;f-·y/1§-B!H.l:.O)f.::d>t:, 71/7'rJ 1--:±l:tJt:.;:.:i-

• J;tiffl@li31JIJ/ Application Example 

BA3558K 

I-- ffl Tr iJ~·1fh"!!i: l' 9 o 

(4) 10pint:t;t 1J·;1/Jv}J!Jfti1J::i::..-7'::,,,-if (33µF) iJ~'f/,, 

"!/J:l'9 0 

(5) 21pin1.llJJO) 71/7' rJ H;t 1) ·y / JL-~:*$ ~ J: < 9 

{> f;:Jh i:, 26pin ~ GND i:rt L., 25pin O)il!cf~(;t l' ~ {> 

t.:LH.ii < 9{,;:c1i1L,"!!l:l'9 0 

220 

LINE OUT 2 

SIG IN2 

2000p 

Vee' 5.8V 

22µ 

+ BA3558K 

10µ 

+ 

33µ 

Fig.6 
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BA337 

BA337 ~ - f-. 1J I~ - .A ::J / f-. Cl - 7 
Auto-Reverse Controller 

BA33ht, :t.J-,;;.71,.;;t, 1.Ji!·y t-7·:.i:f-fJc<T.>:t- 1-

IJ ri-;;. ::::i / t-Cl-JvlCl'T 0 1J -JL-IEJ6f~~O)~!I::.€ 

~:±11,,, -'.lE7'-r 1..;1ai¥rai~it:, 7-7'~6.fflHJi.-;;.€:±1 

:trt .Q~tm, 1J -Jt.-IEJ6cpt:"' .=. .:i 7" Jt.-~f'Fl'~tl, ~6 

fflHJv;;. € :±11JT .Q~fjgtJ c € ::::J /I~? t- fJSIP 9pin/~·y 

Jr-Vt:*""ill)n'*T o * t.:, .A:;IJJ"/:t~l*lll 1,,n'* 

"to:>l', 1J-M~~c 1,,-r*-Jv~H-~ii~~~~-To:>:±I 

1J 1,.;~Jvl'o:> ::::i / t- ci-Jt.-1.fRJligl'9 o 

The BA337 is a monolithic IC developed as an autore

verse controller for car stereo cassette tape decks. 

·~ft 

1) .A:;IJ 7' / 1'~ i*Jifd Vl" .ts I), *-Jv~-T. ii~~~~ 

-To:>:±l:;IJ l//'\'Jvl'O)::::J /I- Cl-JL-1.fRJtigo 

2) END~:±lai¥rai, :±1 :;1J1~1i.-;;.~ tH'H-t ttg:lll' !1'~1mt: 

~'.lERJfigo 

3) Jbf'F~Jbli'iltJ±~IHl1J>'J1'~ 'o 
4) IEIJ!!~5m1J,.1>1J~' 0 

• JD~ 
:t.J-;;. 7 v:t 
7V:t.Ji! 

• ~Jf~-t~~/Dimensions (Unit : mm} 

01.0 

Jl-
0.3 

I [I]] CID CID CID IID IIll CID CID !ID I 

•Features 

1) A built-in input amplifier is used, allowing control of 
the output levels to be made from Hall elements or 

magnetic pickup elements. 
2) The END detection time and output pulse width can 

be set widely by means of an external capacitor. 

3) Wide supply voltage range. 
4) Low power consumption. 

• Applications 

Car stereos 
Radio cassette tape recorders 
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• ~Mll:1':~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

•i.!i!flll: Vee 18 

ffg:ljl~ pd 500* 1 

ti1'F£1Jlallll Topr -20-75 

1i1'fjglflallll Tstg -55-125 

t:ll:h•illf lo 200 *2 

*1 Ta=25°el'J..l:Tiielll9.Q~-@;l;t, 1°C 1:-:i~ 5.0mW ~ifilGL:.Qo 

*2 -Ti-71'30%0.20N 

Unit 

v 
mW 

·c 
t 

mA 

• 111!U'l":J*itt/Electrical Characteristics (Unless otherwise noted, Ta=25t, Vee =13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ti1'F11!:1l:lallll Vee 4.2 - 16 v -

ft1~~1!i¥-illf lo 1.5 2.5 mA 
PAUSE:GND 

-
PROGRAM:OPEN 

.A.1J¥1J:JE (/A;'J(, VIN 25 50 100 mVP-P 1=1 kHz, SINE WAVE 

END~t:IJl!i¥rai TE - 75 - ms CE =1 µF 

t:IJ:h1~Ji-.Ati Tw - 30 - ms Cw =1 µF 

/\ 1 (/A;'J(,t:IJ /J'lill: VoH 7.0 8.5 - v louT =100mA 

t:IJ/JIJ-711!:illf IL - - 10 µA -

>f--A"~-T 
VTH1 0.7 1.2 1.8 v -

.A v ·:; ~ =i JI- l''lli:ll: 

/a'/7.t.~-T 
VTH2 0.7 1.2 1.8 v -.Av ·:; ~ =i JI- i''°lill: 

RDHm 

BA337 

Test Circuit 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 
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• ••rr:J~1~Ull*i/Electrical Characteristic Curves 

~ 
··1 
uJ 
0 

~ 

2 

0 
> 
I- 8 
:J 
CL 
1-
:J 
0 

l----!---1----1--l---l----+---l---l----+----<10 

10 12 14 16 18 
SUPPLY VOLTAGE: Vee (V) 

Vcc=l3.2V 
-- -- -- -- - -- - - - -- --

~ 
~ 

1'----1--
1" 

1"" re 

40 80 120 160 
OUTPUT CURRENT: lo (mA) 

• lJllJ~IElitt~/Test Circuit 

Cw 

lµF T 

BA337 

CE=Cw=lµF 

90 

80 . 
s 70 

• I-

• 60 
l-

g 50 

er 
~ 40 
0 

~ 30 

~ 
>" 20 

10 

+-TE -1--

Tw +--

12 16 
SUPPLY VOLTAGE: Vee (V) 

Fig.2 END~tl:lPi¥1" .. nE, 1±11JJ\JvA.1!1iTw 
-tilJl(tJHHi 

100 

' > 

0 

f-

f-

'~ ~100 C1N 

~ 
> 
0 
~ 
0 
I 

"' w 
~ 

;'CI 
1-
:J 
"z 

Ice 

r\t-
}_ 

0 

f-I 

Vee 13z 

-rffifu 
CN=0.01.l'f 

lOµF f7 
AJN 4.4 n ON OµF 

OJN ~33µF tllf --, 
111W ll7CN=0.01µf 

!5:: R1N = 1 kO 11 
ON OµF 

Ii 

li 
10 100 lk lOk 

FREQUENCY: f {Hz) 

81---- Vee 

8 iswl 7 Vee 
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c: 
§ 
II 
0 
a: 

BA337 
NOi SE Fl L TEA 

C• 
O.OlµF l PAUSE 1 2 PROGRAM 

VTHl VTH2 
OSCILLO SCOPE 

Fig.5 
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• llJft:mtlJ.l'I 
BA337Q)~*jjjii'Q) :$l 1 ~ //'f:f-1' - I-~ Fig.6t:7r- (., :l: 

9 o 1J -Jvt.f1916~1~11:. 1.,, 1J -Jvi~~tf .A.:tJ:f:IJ:<E:v"''J" 

J.:.11' t: 1J:-? t.: a~F.:I. 11' S, TE (s){~t: T w (s) i11MQ)1 ~Jv .7. ~ t±l 

:1:J~j:_ (_, ;l: q o ii'.% t;J:;:;: °"(' 7-"j'tJ>J.iifi (_,, IJ -Jvf~~ 

#MU.A.1J~n:l:9~ 7'5/91'-~.7.~51~0)~~ 

7-7'11~·!.ii6it-f, 1J-JVi~i'5-tJ'.A.:1:J ~niJ:~'t, MU, 

TE(s)t:Tw(s)il'MQ)HJL-.A~t±l:tJ (.,, 'J-M~i5-tJ'.A.:1:J~ 

BA337 

:tl..Q:l:l', l!Ui*"CA'ilt:1~Jv.A~t±l:1:JL,:l:9o 

;f--.A'SWt;J: :t- I- IJ /~-.Atil!Hi~li:. ~it.Qt.: ~Q) tQ) 

l', ;f--.A'SW ON""(' IJ -Jvf~i'5-Q);Jf~t:tJ1 tJ1 :b S-ft±l:tJ 

t;J: t±l * -tt A, 0 

7°D 75 L>.SWt;J: 7 = .:1. 7' Jv~ii'l'ii1Ut7-7'~ J.ii6~ it 

.Q~~Q)tQ)l', .A.:1:Jmi'5-, ~-X.A.:1:J~ijt~*L,, 7' 

o 75 L>.SW ownwi11MQ)1~1v.A ~t±l:tJ 1., :l:9 o 

7D?7L..).:IJ ------+------~ 
OFF 

ill :IJ 

7o?7L-).:IJ OFF 

;J'-7.).:IJ I 
ON or [OFF 

ITw 
--t ~ 

ill :IJ 

I 
I 
I TE Tw 

I• 

OFF 

I OFF 
I 
I TE 
1--.i 
I 
I 
I 

ON 

tc t!. L,, ot'-XSW OFF 

ON OFF 

I 
I 

ON 

I TE ' 
1--1 
I 
I 

Fig.6 :$11'.::. /'ff--'['- I-

• *11tt$.H,Q)mllJ.l'I 

(1) J-.1J1ftf'n: R1N 

).1J7' / "j'Q)lj' 1 /*'.JE:,E!Hftf'n:l'9 o R1Nt 1) -Jvf~i'5-i! 

1 / !:::"- :1 /.A Q).g-J;X;1ifi: t ICJ*lflBQ)jftf'n:RNF (=.50k Q) t 

Q)j;l;RNF/Zo+R1N°l'7' /"j'lj' 1/tJ"'*'.JE:~:t1.;l:9 o A:1:J:f:IJ 

'.lE vl'\'Jv V1Nt:J:;: Q) 7';,. 7't±l :1J 11>;,J::~~:::i ;,. 1~ v - :$l Q) :::i;,. 

Hv - I- ~f:E (=.0.25V) t:~ (., ( 1J:-? f.:~f:E ~ ~ '~ ', 

V1N=.1o(Zo+R1N) (kO) mVp_p 

(:1J:IJ;l:9o :l:f.:, A:1:J1/l:::°-:1/.At:J:R1Nt:~L,(1J: 

IJ:l: 9 o 

(2) A:h jJ ") "j'IJ / ?':::i /j'/-lf C1N 

IJ -JVf~i'5-iJii! t BA337 t ~ *6.g-9 .Qt.:~ Q) :::J / 7' /-If l' 

R IN, Zo C C t t: ff&~Q) iJ ·:; I- ;t 7 .~))/Ji'tJ(fcL (-3d8,~) 

~*'.JE:(.,;l:9 0 

fcL =. 1 (Hz) 
21TC1N (R 1N+Zo) 

l'l:j.;lS:tl.:l:9o 

(3) .11 .7.'71 Jv?lffl::i ;,-7;,.-ff cN 
-~Q)Hlv.Att.11 .7.'t:~ .Q~lbit HJi <' t.:~Q)tQ)l' 

"to ;:Q):::i/7'/-lf""('·~•tt#*'.JE:~:tl..Q~~. -~ 

iJ ·:; I- :t 7 J~J)J.lltllfcH (-3dBF.:i,) t;J: 1J -M~i'5-Q)~•J!lil.ll 

tJl~ijt•<&'.JE:L,Z~<~~#d1>ij:l:9o 

f • 10 (H ) 
CH'7 CN (I.IF) z 

Q)~~tJ~'&, IJ :J: q o 

(4) END~t±lai\'r .. i, t±l 1J1~Jv.Ail1M*:<E:ffl :::i;,. 7' ;,.-ff : 

CE, Cw 
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CE, Cw,;tftl.f'tl.P>lfIB'.lE~mt30µA, 5QµA1'::J//'\'v

t- [/A;'Jvl:::Ji9{>*""l'::fe~~nZ19> ~' END~:±l~r .. i TE, 

:±1:1J1'l'Jt.-.::q1/JiTwii*'.lE t., *9 o :::i /l'l'v- I- vA;'Jt.-IH:.J 

1.5Wl) f:::. l'h, 

T E"T75CE ( µF) (ms) 

Tw"T30Cw ( µF) (ms) 

• Ji01ll'9l.I/ Application Example 

180 

O.OlµF 1 

Cw 
4.7µF + 

8 

BA337 

tf.tfJ*9o 

(5) ;f--7..'SW, 7'0 ?7 b.SW 

;f- - ~·A:1J ';j: '1°- I- IJ /\- 7.,fifjg~ttffl, /0 /-f 7 b.).1J 

~~~M&ffl.A:hl', ftl.f'tl.7..v'l~3~F~ff~T1' 

7''771"7' t t.t f}t9 0 

CE 

22µF + 
9 

BA337 

470 

Vcc=13.2V 

7"7:..-:;· 1'" 
'.lv/1' F 

R1 • R2 
Zo = R1+R2 l PAUSE 

SW 
~1PROGRAM 

SW 
Rs: A(-A•ill 

it'Jl!Hl!.Hii. 

• ~llJJ:.O)j:f:• 

(1) BA337';1: 1) -M~-%i»ii t [., zm~~~;ilH·O)J:? ,:::, 

m-%!i~mt~ffW~Vootf.t~~tift~tt.,z, ~!i 

ONPifO)~l!M'FilW<"'.J:?tJ:~ntt.f~nn'*9o 1)- F 

SW f O)ft!JO);i!Frf~fflO)Pif ';t 1~-%:±11JO) ~mt~ff lf3WJ..t 

t f.t 7a> J:? IJ: I:;/i;:lf!Q,~1'9 o 

~~-~/1XIJ:~O)-~d9WVoo71/~0)~*9 

t, iERt.t91 ~ ;....?Pifr.,i1i~~i:,n.t.t~,~~;lf~1J *90 

~)biil'\'7.. :::i;.,. '::: ,;1:+9t,tg:f10) BO) i IC:Yi/iT-O)Jli < "-llll 
ftttz < tc ~~'o 

Fig.? 
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BA3712 

BA3712 7 - 7° I / I"~ l:l:Ul.I IC 
IC for Auto-Reverse Control 

BA3712(~, :h-:AT-v;f, :ht·;; t-7'·;;~~0);f-l'-1) 

1\-:A::J/ l'-D-JL-ICC'9o 

7-7"0)~Y1/it::~w-r, 1) -JL-O)@fii~ll:.'lf~:±l L,, &ti 
ffl1~Jv:A 'lf~'.:£.9 {>~li!U::, -x = .:i J7 Wl~i'Ft::J: {>5~1M& 

*i~liEHIU. n';l:9o 

;!: t.::, .A :1J J7:,,,, 7" C: :lE:~l±~ilU:: i*iiil L, c \,' {> t.:: 6b, *
M~H·'l"'f&i~'.>!£~~-T 'If ii~Ui!i9 {>;: Uf<:' ~ ;!: 9 o 

The BA3712 is a monolithic IC for Auto-Reverse control of 
car stereos and cassette decks, etc. 

•*¥~ 

1) .A.:1J7'/7"'1fi*liill.,-C\,\{>f.::<lf.>, *-Jf,~-'f. f&i~~ 

~~-T'lfilUi'l<:'~{>o 

2J 7-7" I:,,,, F~:±lai\'r .. i, :±l :1J1~11.-:Aim 'If Ei aii::~:lE:<:' 
~{lo 

3) ibi'F~i!!~l.±!BII!lti7-16V (:J1:;:t, 'o 
4) t /-tf~im\fflO):lE:~l±~imi 'If i*liil l., l \, \ {> 0 

• .m~ 
:h-A-rv:t 

7V':ht 

• ~Hf~'1"ii~/Dimensions (Unit : mm) 

22.0 ~~· 2 2.8~~- 1 

2.0 R 1.0 ------------ ·------i 1 Cl.0 

• Features 

... 2.54±0.2 

20.32±0.3 

• j 0.65 

•• 0.85 

- .. 1 .25 

E[DJ[IDCIIJ([]]IIDIID4 

JL 
0. J 

1) A built-in input amplifier allows direct connection of 

Hall elements or magnetic pickup elements. 
2) Tape end detection time and output pluse width may 

be freely set. 
3) Wide supply voltage range (7-16V). 
4) Internal regulated power supply for sensor supply vol

tage. 

• Applications 

Car stereos 
Radio cassette tape recorders 
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NOISE 
FILTER 

3 

8 
Cw 

C1 
9 

• t@Xrrtl*lE:~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

•ii!•I± Vee 18 

ff~ttl~ pd 500• 1 

tii'Fi.l!lliBIDI Topr -20-75 

i:~~i.\!lliBIDI Tstg -55-125 

t:lltJ•mt louT 20 *2 

*1 Ta=25°eP)J::C'1l!J'll"9Qt.!1rfr~. 1·c 1:-:i~ 5.0mW ~i,ll\[;Q 0 

* 2 7 i - 7- 1 30% 0.2sec ON a;¥:;E:tl\0 

e m~llJfl:std~ /Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 7 13.2 16 v 

PROGRAM 
?2 

5 
GND 

Unit 

v 
mW 

·c 
·c 
mA 

• tlitrr:J~tt/Electrical Characteristics {Unless otherwise noted, Ta=25°C, Vee =13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~i~.J;}~11till! la - 2.5 3.5 mA 9pin = GND, 2pin = OPEN 

.A.:IJ*'l'.lE v«Jv V1N 25 50 100 mVp_p f = 1 kHz SINE WAVE 

END~t:llPil°'fl,i TE - 50 - ms CE =1 µF 

t:ll:IJHJl-.A~ Tw - 30 - ms Cw =1 µF 

t:lltJ\!il± VoH 2 3.5 - v louT =10mA 

t:ll:IJIJ-~'l!till! IL - - 10 µA -

~'.lE1t~ili!t:lltJ~I± VREG 4 5 6 v I A =10mA 

/a-77.L.YlllT- Vp 2 2.5 4 v -
.A v "; :/ 3 Jv F~J± 
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Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 



• iJJ~IElll~/Test Circuits 

BA3712 

Fig.1 

• .GOJDilJ/ Application Example 

BA3712 

REG 

• ltlfl:iltlJ.I 
BA37120)~*tbi'f:O) 111' ~ ;.... ? 7 tr - I- t Fig.31:ff- [; * 

"9 o 'J -JldflEltit~J.I:. [;, •J-Jv1~~tf A.1J*'l'.if:vJ"\Jv 

Pll't: ~-:> t.:~#.lfJ• !:>, TE (sec) ~t:Tw (sec) it;O)J"i'Jv 

7.tl±l1J~~[;*To li"m't!C:C:1'7-:1tfliti[;, 1J

Jv1~~fJ>'flirJ J..:t.nH1. * "9fJ>', :17 ::.- 'l tr ~ 7. 1"71' :7"0) 

t.:~7 -:1fflititt1', IJ -M~-l}fJ>' J..1J ~ti.~~\ t, jij 

(1) 

1)-J~fll.l!t 

Fig.2 

Vee Cw CE 

)---~Vee 

+22µF 

:t----------0 Vco 

PLUNGER 
SOLENOID 

13.2V 

BA3712 

rf, TE (sec) ~l:Tw (sec) 50)J"i'Jv7. t 1±11J [;, •J -Jv 

1~~fJ>' J..1J ~ tl..Q * 1', li~99t:1"i'Jv7. t 1±11J [; * "9 o 

:to ?7 .L.SWt!v .=. .:i. 7' Jv:f1\H'l=1'i1Ul7-:1t liti~ tt 

.Qt.:~O)t0)1', :1o?7b..SW ON1'Twi!iO)l"i'Jv7.tl±I 

1J[;*To 

7o~7~An-------+-------

~ OFF I I 
I 

: TE ,Tw 1 TE Tw I TE Tw 1 
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(2) 

1)-Jt.-i~~ 

• fJ!JIU::.(J)ji!l 

ON 
--~ 

I 
I 
I 
I 
1Tw 
1-1 

(1) BA37121.;t IJ -Jvf~-%).1.f. t ~ Tf&i°lti:~~~T-(J)J:? I:, 
1~-%ilf.mnm11a:tfY2 v REG e:. t,;: ~ ~-=r- 1 Mme:. ~ -r, 'lti:i.lf. 

ONPi\'O)~iJJf'F f ~ <' J:? f,;:~lltb""~ n n \ * 9 0 1) - F 

sw-r o:i11JJ0:>~fl'-~ffl0:> t ~ t.if~-%:±1 tJ o:i~)M~B:t.f3Wl 

..t t ;y: ~ J:? ;y: I~tf~·~l'9 o 

Fig.4 

• lltUY.J~ttdbMV Electrical Characteristic Curves 
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( f~ ~ \, 'o 
(3) BA37120)ifjtJYl/ff-Tli, VoH=3.5V/10mAL::::i'E:1!13:ft 

~ tt Tl.'~ f;:/1), :±l tJONPi\'I::: l.iPHl6~$f;;:i.l"" (Vcc-VoH) X 
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BA335 

BA335 ;t-71' ;t v~Jlrlt/-ff 
Audio Level Sensor 

BA335 t;J:, '.t- 71' '.t 1j\f~..l5-:ltl~, t:: .A 7 1) :,, .A ::J /I~ 

v- 9, 1"71 J'i(f) 3 -:J(f) "iCl ·:;? 1'Ul.5X ~ tt .Qi! /-It 7'" 

//C'T 0 SIP 9pint:~bl> Gtt Z .t:>tJ, 7-/v:::i--ff(f) 

END~:±l. 7-/ll!lr .. i~:±lt:;l ~n\*To 

The BA335 is a monolithic sensor amplifier IC consisting 
of an audio small signal amplifier, hysteresis comparator 

and driver in a single package. 

-~~ 
1i 1ii!i!1ilHUJJ)jiJl:~ibt:M vrti::<E:t.i: t:: .:i. 7 1J:,, .:i. ~ 

tJ-:J:::J//~v~91*Jilo 

2) :::i 11i..~foifflt:~*600mA F71:tilJ~gt.i:1- 7 ;..- v·.:i. 

9, -ff 1 it- Fl*lilo 

3) jH•HtCRt:J:: •J 13 Eilt.i:aifraii!Itt ~ -:J < {> ;: c. tf 1' ~ .Q o 

• Jll)t 

7-/END~:±l 

7-:tll!lr .. i~:±l 

e ~ff~-t~cgi/Dimensions (Unit : mm) 

2.0 R 1.0 Cl.0 

.JL 
2.54±0.2 .0.85 

0.3 

20.32±0.3 1 .25 

•Features 

1) A built-in comparator is used which provides stable 
hysteresis with respect to supply voltage temperature 
variations. 

2) A transistor and diode output is provided which is cap
able of driving inductive loads up to a maximum of 
600mA. 

3) Time delay may be freely adjusted by means of an 
external RC circuit. 

e Applications 

Tape END detection 
Tape program detection 
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• l*lmllEll&tMli!t~/Circuit Diagram 

9 

• lieM:ll:*:~#r/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

tiiUll:EE Vee 15 

~!!1l!tfi$1< pd 500* 

IM'i'~IUBl!I Topr - 20-75 

f~l'l~llfdl!I Tstg -50-125 

• ll~rr.JMtt/Electrical Characteristics (Ta=25t, Vee =9.0V) 

Parameter Symbol Min. Typ. 

•f~~ll\¥tillt la - 6 

i±l:t.1 Tr IJ -?iltilft I L1 - -

i±l:t.lDi IJ -?iltilft I L2 - -

i±l:t.1 Tr r.nats:: VeE(sat) - 1.5 

lfl :t.1 Di llnl<iltE£1'4 T VF - 1.5 

.A:t.llllllfl:t.lOFFv/X"Jv V1N -54 -50 

:::i .:.-1~v-::llONv-"'"Jv VTH1 3.0 3.5 

:::J/Hv-:$10FFl/A(Jv VTH2 1.8 2.2 

8pin 1\1 v"J" Vps 0.45 0.55 

• ll~rr.JM'liitbil/Electrical Characteristic Curves 

'" 0 
> 

6 e 
w 

"' ;'! 
...J 
§; 
a:: 
w 
>-
>--
:1 
w 
0 
>-
a:: 

~ 
w 
...J 
...J 
0 
0 

L 

200 400 600 BOO 1000 

COLLECTOR CURRENT· le (mAJ 

Max. 

13 

100 

100 

2.0 

2.0 

-43 

4.0 

2.6 

-

RDNrn 

Unit 

v 
mW 

·c 
·c 

Unit 

mA 

µA 

µA 

v 
v 
dBm 

v 
v 
v 

~ 
> 
~ 
> 
w 
"' ;'! 
...J 
0 
> 

BA335 

Conditions Test Circuit 

- Fig.5 

- Fig.5 

- Fig.5 

le =600mA Fig.5 

IF =600mA Fig.5 

f=1kHz Fig.5 

- Fig.5 

- Fig.5 

- Fig.5 

r---+---+-+----+"-- -+-----+--+----+-+--; 

~ 2 I----+-~--+---+-+--+-- ~--+- -t---i 

~ i-+--
0 ... 
w 
0 

§ 

l 
20G 400 600 

DIODE FOWARD CURRENT: IF(mA) 

BOO 1000 
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40 

20 

14 

12 

10 

< 
5 -20 

9 

-40 -...:::::: -+-

w 

"' <( 

BA335 

20 - j----t----t---t----t--t---t----t---t----i 

I 
l----l---lf---1---1---+-+--+-+--+----' 

1-
_.J 
0 
> -20 

1-
:> 
a. 
~ 

-40 1----t-----jf---t----t--+---t--+---+-+---_, 

,, VIN-t----t-+--j ~ / 
-60 

0 8 12 16 20 

SUPPLY VOLT AGE . Vee (V) FREQUENCY I (Hz) 

• iJllJ:iEIBl&~/Test Circuit 

Fig.5 

S1 S2 S3 S4 Ss 

lcc1 2 1 Open 3 1 mA in!J:lE 

I L1 2 4 Short 3 2 ?pin MA ill!:lE 

I L2 2 4 Short 2 4 6pin MA illO:lE 

Vce(sat) 2 3 Short 3 3 6pin v illU:lE 

VF 2 4 Short 1 3 6pin V in!J:lE 

V1N 1 1 Short 3 1 v.v illU:iE6pinf.iltiilf.¥ 

V-.H1 2 2 Short 3 1 2pin V illU:lE6pinf.iltiilf.¥ 

V-.H2 2 2 Short 3 1 2pin V illU:lE6pinf.il€1f.¥ 

Vpa 2 4 Short 3 1 Spin v illU:lE 
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r.1=60 ci..:rF 
V11·=9.0V 

600 

'<' ~ 
1s i 400 

~ 
~ 

" () 

"' 0 

~ 200 

8 

• *f'.tltfll~O)~llJI 

40 so 100 

DUTY CYCLE {%! 

C1: A"fJ"iJ •;; ""J'IJ /?::J /7/-lf 

1-2.211Ftl'ft~ V*"t o 

C2: 3'6liU~1 HA::J /7/-!f 

0.1-0.4711Ftl'ft~ i.J :l:: To 

R1, C3: Time Delay~'.lEJIH!ttt:::i /7/-!f 

R2, C4: 1J·;;/Ji;, 71J1;11JIH!ttt, :::i::.-7::.--lf 

Vp • ON OFF 
GND 1-_-_-_ -----------------'-- - - - - - -- - -

Vpa 

Low High 
GND-t------_.-------------

-60 -50 -40 
V1N (dBm) 

Fig.8 

-30 

Fig.8t;:ff-"t J:? t;:J...1.J fft-.l-45dBml: ~ .Q l:.VPs, V pa ff 

f tL-fttl.il:~ i.J :l:: To ;:_ O:> t ~Vpat.ii~H~NPN1M~~Tr~ 

1'711"Z' ~ .Q J:? 1;:~~t e; tt n' :l:: 9 o :l:: t.:VPSt.iON 

P\¥~::k600mA:J::1'0:>~)Mll,i1.,~hf.fiiJfjg""(""t (t.:t~ i.J=P.:i. 

-71-!f 1? Jl;O)~t;:J: -?>)0 ~ ts;l~ONl.i 3 t.PJ..:l~""("~ 

,Eij Vt< t~e;l.'o 

BA335 

Fig.7 

Vp. 

------- ------------------

-t 

Fig.9 

I:: .A 7 'J ~A :::i ::.-rn..- -11 t ~m i.J t.:P\¥raillitt t.t;.~O:> J:? 

1;: ~ ~) :l:: 9 0 J...1.JFa~ff-45dBm!O!..tJ...? T 1,' t.:V;;!m fJ• 

€> ~ ( ~ .Q l:. 2pinl;:fi~ e; tt TI.' .Q CR!;: J: I) 2pinO:>~'fit 

l.i"flJ~cV>:l::"to f i.J°tl::Ar'J ~A::J/J~v-110:>1.il:~ 

:J::""("O)P\¥~•111A71v1l:.~~i9o 

~ts, CR~:iEO:>~ R l.i, 100-500kQ O:>fii fJ"il~1'9 0 
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BA336/BA338 

itt1rdJ~t1:1 BA336 
BA338 Blank Section Detector 

BA336/BA338(.i, 7-:tll!lr .. i~w. END~Wffl"'E.J IJ 

:,, ·:;? IC-c"9 o ~ll!l~~ (52dBmJ..jl') 1J>'"9H-ttHj)::JECR 

l")~:JE Cl :ti. .Q ll;l'.JEftT oJ..j_t t: ~ .Q c ll!l r .. i l" iii> .Q c '¥JJ:JE 9 

.Q•~cf©ll!l~~:JEMt~-~©~#~ft:lECR~T* 

:!: .Q1'i'Jv7-.ili©r .. i:t7 :-- :;· -v ilMmJ9 .Qf~~i W1J9 .Q. 

lia ::::i //'i'? I- ~SIP 9pinl'i'·:; '7-~t: :!: clJIJT\,';I: 9 0 

!Hl~Ml.6.X: 'i 1) ~ ':J 51 tt ~ 7' 1) 7' /"1', ::::i ;.,. I q_, - 51 7 1) ':J 

7'7Q ·:;-n!l.rf i-·711~/J' ~ ~ fJ, ~;m~.Aai\'©~ihfl'IW 

1.1:.m~ t l*Ji'Z L, n' .Q 'u" i&r* .A 1J, llll r .. v 1 ;;z.." ~ c· t: 
J: .Q~ibf!'~!l:.M*tf~CI n T~':l:9 o 

The BA336/338 are monolithic ICs for tape program 
selection and tape and detection. 

·~~ 
1) ll!lr .. i~Wai\'r .. i, tfjtJJ'i'J[,7-.tiiW9H;tttCRt:J: fJU.~IHI 

t:B:JEl" ~ .Q o 

21 ll!l r .. i ..11 xc: J: .Q ~Jbi'FIW!l:.!HI~ t l*!il 1.., n' 7-> o 

3J ll&fltmtf¥~!Hl~t l*!ilil 1.., n '.Q o 

4) ~j/Jf-~.AP\f©~Jbi'Fllfi!l:.!Hl~i l*Jjl i_, T ~' .Q o 

~~Wlb~i~$.A1J~J:~~!l:.Cltt.Q~cffl"~.Qo 

• mlf! 
7-:tll!lr .. i~w 
7-7'END~W 

• 9f.~'1'5.!li!l/Dimensions (Unit : mm) 

Cl.O 

JL 
2.54±0.2 0.3 

20.32±0.3 1.25 

I 1m CID tm IID a:n a:n !ID cm CID I 

•Features 

1) Program detection time and output pulse width are 
controllable by means of an external RC circuit. 

2) A curcuit has been provided to prevent misoperation 
due to noise during blank sections. 

3) An overcurrent protection circuit is provided. 
4) A circuit is provided to prevent misoperation when 

power is switched on. 
5) Detection operation may be inhibited by means of an 

external input. 

• Applications 

Tape program detection 
Tape END detection 
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IN 3 

NFB 4 

Vreq 

B.A336 
FF B.A338 

7 NOISE 
FILTER 

5 GND 

• ~M:lil:*:~*&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

il[;Jjf,iJ!:E£ Vee 16 

l BA336 540 * 1 

~~m~ pd 
BA338 500 * 1 

lilf'Fi.lilllall.!I Topr -20-75 

fJH.j:i.liJllall.!I Tstg -50-125 

~iJ!:)Jl!fJiliilPifrai TsroL 0.1 * 2 

Unit 

v 

mW 

·c 
·c 
s 

* 1 Ta=25°C f)L.C'~lllT 6~-@;l;t, 1·c 1:-:J~ 5.4mW IBA336), Smw (BA338) ~i!il< L: 6, 

*2 Vcc=16V' R L =20Q 

• l1t~!U:IJfl:lJd4'/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.2 12 v 

• ~~~~'Ii/Electrical Characteristics (Ta=25°C, Vcc=9.0V) 

Parameter Symbol Min. Try. Max. Unit 

!!l\f~.JS-ll;f~)Ji! lo - 6.5 11 mA 
.. 

,\:f.J!l'IJ:lf:vl\"Jv V1N - 55 -52 -49 dBm 

.A:f.J~)Ji! l1N - 0.2 2.0 µA 

BA336 10 
llllra9~1:1lllil'rai~Jt 1-----1 TERR(O) - 3 % 

BA338 -

BA336 10 
l:ll:fJHJv.Ati~Jt f--------1 TERR(W) - 3 % 

BA338 

D -vA::Jv:±l:f.J~EE: VoL - 0.3 0.5 v 

1\-f vl\"Jv:±l1.J~E£ VoH 6.0 7.0 - v 

RDNrn 

BA336/BA338 

PULSE WIDTH I 9 Vee 

8 OUT 

I 

Conditions Test Circuit 

- Fig.5 

f = 1 kHz, Cf = 1 µ F Fig.5 

- Fig.5 

Ro= 500kQ, Co= 0.1 µ F 
Fig.5 

Ro= 510kQ' Co= 0.056 µ F 

Ro = 500k Q' Co= 0.o1 µ F 

Ro= 510kQ' Co= 0.056 µ F 
Fig.5 

ls1NK = 3.5mA Fig.5 

IPRURCE = 80mA Fig.5 
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• tn~Jt:J~tt/Electrical Characteristics (Ta=25°C, Vee =9.0V) 

Parameter Symbol Min. Typ. 

~ 
80 

:±J 1:JifjiJ~l'i@:il!t I LIM 150 
-8 

6pin;i; v·;:;, =iJv F~EE V6TH 0.7 1.2 

BA336 30 
6pintfj;l:J~)t r----1 I so 70 

BA338 -

7pin;i;v·1:/=ilvi'" 
BA338 V?TH 0.5 0.65 

~I± 

7pintfj;l:J~)t BA338 I NO - 200 

• 11~tr:J~ttllb~/Electrical Characteristic Curves 

644 
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ftDNm 
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BA336lBA338 

Conditions 
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* 
Vp5(6pin'i@:EE)=O V 

2pinltEE4.5Vl'il!U:lE 

V P7 (7pin~EE)=OV, 3pin'i@:JI:=1V 

E: 
~ 
z 
> 
~ -60>---+--+-+++--+++-

Test Circuit 

Fig.5 

Fig.5 

Fig.5 

Fig.5 

Fig.5 
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• iJlg:lE:IEiJM~/Test Circuit 

• 11.ifFIDt~ 

Co=Cw=0.1 µF 
Ro=Rw=500k!1 

~-~-~-----~---e Vee 

Ro 

I Co 
Im 2 

BA336 a 

I sink 
j 3.5mA 

,__, J>---..----0 

ch, 

BA338 

flf~1': ~~~13 VnH CM A CN A 
2.2µF - 1000T -

pF~ 

41 31 lsource 
Al80mA 

RlsnJ 

OSCILLO SCOPE 

~----------------l<>ch2 

Fig.5 

BA336/BA338 

SG: 10kHz~-;,,J{-7. ~ 

foto [,' A :t.J~EEilm:lE'.~ l;tlt~iBU:; ~ 

VoH VoL 
t±l :tJ iBUI~ ==±~--'==±:::==::::= 

To Tw 

BA336/BA338(j:Fig.6(:if;9? 1~/?l'ibf'FI.,*9 o 

.A.1.Jf~~t.f.A.1.J!j!IJ:lE: v/'\"Jt.-J.:J""F c tJ .Q c 2pin~f:il(J:~:lE:~ 

co, Ro l' ..t,W L,l!illlb /2'Vcc c tJ n (t, atir .. i~t±lPi¥r .. i~:lE: 
~:::J /Hv-? ;IJ~-N~ I.,* 9 0 Z:O)Pi¥#.W.::, 1pin~fil:1J"Pi¥ 

}...tJ(3 pin) 

(7.pln) ~;MlONJ'i~l.'!J ~ 
5::.i-T1/70FF I 

MUTING~T 
(6 pin) 

F. F.l±llJ 

llllllll•illllli~lE:Jll . 
:::J :..-1"i'.t,.- $!}.,t.1(2 pin) 

i±:IJ(B pm I 

: 

rH 
To Tw 

Fig.6 BA336/BA338 $11 ~ /? 7 -t> - I-
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:!Elk Cw Rw""($ J:.~ lAticlf>Y2Vcc t t.t tL £;f J'('Jv .Al!i~'.iEm 

:::i //'('v-111f&ti 1., *-to ~ vrE111r .. i~1:1:1~rdl~'.iEm:::i 

;....r<v-~ tlliti t., T:"/J' 6, /'('Jv.Afi~:iEm:::i ;....1tv- ~ 
tJfJiti"t 9 * ""($0>r .. i1±1 :tH;t/\-< vJXJv~U t t.t? -c 1.' * 

To il~ON~ci>91.'l;l:~::i..-71/'10FF~l:l;t-'.iE~ 

J'l!l IJ 1:? "/ I- I~ Jv A 1Jf ~~ t., (6pin :::i ;.... T;.... if 1: J: I) '.iE * 

9) p.]$7 IJ ·:1-:/ 7 0 ·:1 -:/F. F. 1Jf IJ 1:? ·:1 I- ~ tLl±!jJl'('J(, .A 

• llOJH!/Application Example 

BA336/BA338 

£;tl±!*tt~o ~O)~~A9An~~""($, ~~1;1:1:?~1-~ 

tt.ilEl!lihf'l=~tl~ll.R t.t •1, El!lr .. i.:: t 1:1±1n1tJi...A1fm 6 

tL*To 
Elllrdl~rdllTMt t.,*"ttEl!lrdl~l±l~f'l!lTo, 1±11J/'('Jv.Afi 

TwlTo-Hw<TMl:J1,S~1~·~1Jfcf>IJ*"t 0 *f.:Tol;I: 1 El!l 

~""($0)~~~f'l!lJ:ijt~(l.,f.t~tL~f.tij*tt~o 

.----......--~-----f"-~---<> Vcc9V 

RIN2 
0•• 10k!l 

INPUT o----1 t--"VVV---....--V----1 

Ro 

2 77/'.J"I' 
'/ L-1"' 

0.047µF BA336/BA338 

+ 

e *1ttt$.ft.O)ill.fl.IJ (Fig.7~!m) 

+ 
2.2µF 

6 

(1) A j] tJ ·:1 -:1 •J / '1:::i/7 /if : CrN, lttii:R1N (3pin) 

jjij~-:/'J J7 /-:/ tBA336/BA3381*6*T 9 t.:clf>O):::J /T' 
/if""{$To 

jjij~-p /-:/O)l:f:lj]O)DCvlXJvdGNDt t.t? n'9ti*, 

~0>:::i;....7;....if1;t~~"t9~t"/Jf""{$~*"to:::i/7/ifl 

#tt t.: t ~ £;1:3pinl;t1Z·"f•tt""{$GNDI:~ t ~ f.t It ti.Ii t.t 

•J *tt~o ~0)3pin-GNor .. i0>1ttit1;tci>* •J*~"t~9 t 
Anil)llfl:J: .Q•EEJ!~l'""($;t 71:? ':I t-1~ t;AjJ?j!IJ'.iEv'X 

JJ,1J>'l£1tt.,*"to tltffl;t10k0~11'""($To BA336/BA338 

O>A1J?j!IJ'.iE vlXJv l;t-52dBm t iii~Jl""($T o lit.lti1JQ""{$1;1: 

~Jl~fUHf An 1';.... I::"-~;.... A I J:.tf Q t.:clf>iiii~l:i:ln I 

~~l.,"{1.'*To *t.:1Jl~tJ ':I t-;t71i]~Jilkfcl;l:~O)Aj) 

!Eli!O>~:!Elk t 4pinO>~'.IE:lkO> ~ t> 61J•1J' ~ 1. 'n"°{$*:if: ~ 

tL*"to ~~ti.A~tt0),~""($4pinO)CF""($fcl*:lE l.,t.:n 

1J1'fif1J t t.t 9 t.:clf>, -~1:.An!Eli30>~'.iElklHpin1:.1:1:.--;: 

*~( CQ~CITTclf>*To 

(2) ~il!EIMO>•)llftJ ·:1 I- :J /7'/if : CF (4pin) 

-~O)tJ~l-;t7~~tk~O)·l•'.lEL,*"to CFC~O) 

ml~l;I:, 

Fig.7 

5 7 
+ 

4.7µF 

CF= 1 (llF) 
0.4ir fc (kHz) 

tf.tlJ*"to CF=11JF""($fc~800Hz""{$T0 

c FO>•tJf* ~ < t.t Qt -.~tst.A~. ~'.iE-t Q * ""{$0)~r .. i 

1Jf~( f,tlJ *To 

(3) il~ti.A~~ ::i..-71 /'1.lti:::i/T'/if CM(6pin) 

•~tst.A~IEl!!d~:lE"t9*""($0)J'l!l, ilEl!lti~l~~~tt 

9f.:clf)O)::J/7'/if""{$To CFO)•I*~ ( CQ CCMO). 

t*~ < T 91Z·~1Jfci> IJ * T 0 CM>CFt t.t .Q J:? t.t tO> 

H~m t., T: < t~ ~ 1. 'o * t.:*$1El231Jf~:iET .Q * ""{$0)~J'l!l 

0)1J.1Jf~I.' t ~ l;I:, ~ tt.l:fit t; T:CMO)•t•:lE l., ""( ( t~ 

~ l.'o CMt ~ ::i..-71 /'1~rdlTMt0>~~1;1: 

TM~30CM (llF) 

t t.t •a-to 
(4) / { °7:7 1 Jv~ .l'f:l:::J /7'/ifCN (7pin) 

l~Jv.Att/ 1' XI: J: .Q ~ih~llS1j(' t.: clf>O) :::i /7'/if ""{$ 

To 
TN=CN (llF) ms (BA338), 20CN (llF) ms (BA336) ""($. 

:iE ~ n .Q ~r .. i .1: •1 ~"' .>-n1~~,:~<.t 1., -c 1;1: 1c1;1:fit1§tt"f 
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l±l1:JHJf...;.Utl±l :1:-t! It.a 3i~B'ilt.i: l"IJf....A .11' .7.'lfl=PbU ~ n 
Q~f;-t;t .11' .7."71Jf...1f~:!li!,t;t1j\ ~ < f.i: IJ ;I: 9 a 3i*'l:99f.i: 

l"IJf....A .11' .A"lf A.1.J ~ :11.QS f :11.Cl) ii!> Q P(f t;t, 7pin-GND 

r .. it.:ttiiJ'IU!Ui'i:RN (RN2:30kQ) Htwr < t2 ~ l.'a 

BA336 t BA338 ~ t;t .I 1 .A' 7 1 Jf... 1f .f~UE 1.f W t.i: ? T 1.' :!: 
9a ~IJJJi rsA336C:BA338cQ).l 1" .7."71 Jf...1rtlliEQ)Jl 

l.'t.:-::>l.'TJ t#!!ff[.,T< t2~1.'a 

(5) l±l1:J/'\'Jf....A4i~:lE.ffl::J/7/-t:t: Cw, t~tit: Rw(1pin) 

rw=.0.69XCw(l.I F)XRw(kO) ms 

t t.i: IJ •i!i!CEEl.:Uli t It, C:~ff: [., :1:-t! It.a Rw/i1J' ~I.' 

(10kQ J...:.l'"f) c~jj:ll:k ~ < t,,: IJ :I: 9 a Fig.31 #!!ff[., T < 

f2 ~I. 'a 
(6) Elbl'lll~l±lPifrai~:lE.m:::i / 7/-t:t : Co, titit : Ro (2pin) 

Co, Rocllbrai~l±llli§:r,,i !A.1:Jf~-%1J"A.1:J!¥JJ:lE'.v-"'Jf...l.:l'"f 

t t.i:? f.:Pif.alJ• €> l±l1:J1"1Jf....A IJfl:l:l Q :I: ~Cl)Pifrail T oQ)mJ~ 

t;t 

BA336: 

T o=0.69XCo( I.I F)XR0 (kO) 

BA338: 

To=0.69XCo(µ F)XRo (kO) 

+0.15XCN(l.I F)XRN(kO) 

(f.:f2 [.,, RNl;ti*J$~25-100kQ) 

t t.i: IJ ~i!ii~EEI.: t;t tit It, c~# [., :1:-t! It.a RoQ)fjft;IJf1J' 

~I.' (10kQ) c~jj:IJf:;k~ < t.i: IJ:l:9 a Fig.3t#!m [.,T < 

f2 ~I. 'a 
BA338~ tiCN If.Ht t.:~f;-, fQ)tt~w.¥1'1111.:J: IJ, CN=O 

lli§:l.:Jt~TotitFF~< f.i:IJ :1:9a 

Toi~< [.,Tffffl9Q~fl. *~t.i:CNH'tttQ~f;-t.:u 

iit [., T < t2~1.' (Fig.4)a 

• 'f!>J.IJ:.Cl))U! 

(1) BA336/BA338Cl)A.1:J!¥JJ:lE v-"'Jf... t;t-52dBm t ~$/l 

~9a ~Cl)f.:~l±l1:J•~W7-.A71/Cl)~~1/~-~ 

/.Af.i:c~J:ijA.1.J~tC:Qc~D~Cl)~~ct.i:~:l:9a 

7-~?-7J:.•~71/Q)7n7~~/~·7-.A71 

/Cl):P.i~1/~-~/.At.:Ui!tL.,T< t2~1.'a Bpin-GND 

r .. ii.:o.11.1F~/lQ):::i/7/-ttl#ttQ cli~~9Cl)~*• 

~~Q)'(fJijQ) t ~ IH:'V#tt T < t2 ~ 1. 'a 

BA336/BA338 

(2) BA336/BA338Cl)n::kl:l:l1:J°iID'it;tl:l:l1:J~~tlJ!lifii150mA 

(Typ.) :I:~ t I) l±l-t!:I: 91J"~t.:~'il[iJii'il[EEll;¥t.:t;t~~lfilJ~l 

Cl)~~?t.:~~~~Pifl'llltt~[.,:1:9c,~~Cl)sfnW<11> 

•J :I: 9 a ff~m~. ~~~f*~aifr,,i I~? T < t2 ~ 1. 'a 

(3) BA336/BA338;1J>'n '7 /11 ICt,,: ct.:A.1.J ~ :11.Q t ~ t;t~. 
-f 2VF (::::1.3VJJ...:.lJ:.Cl).A v ·;i ~ 3 Jf... l"~~ttT < t2 ~ l.'a 

~~ON, OFFP(f t.:l:l:l Q l:l:l1:Jl"IJf... .7. (~0.5V, Fig.8) t.: J: IJ 

!.An'7/~9QSf:h.Wi11>~:1:9a 

=2.2V 
I 

I ,, 
I! 
" !I ,, ,. 

wn~_!J,1~~~~L.,_=_o._sv_ 

Fig.8 

Fig.9 l§li&ffl] 

:t.J?:..:SrlC 
etc. 

• BA336C:BA338cQ).11' .7.'7-r Jv1f.~Cl)jll,\l::?l.'"t° 

BA336C: BA3381;t~*B'iltR~Uli!il [;~9/J'° .11' .7.'71 Jf... 

1rtlJiEQ).a~Wt.i:? Tl. '*9 a 

BA336 .11' .7.'71Jf...11 t;t~~ON.t> QI. ";t ! :i -7 1 

/~OFF!li§:IJ• €>.A.1.J~-%/J'° AQ :!: ~Cl)l'llJ (.,IJ•111J 

~;!:-\!It.a l:l:l1:Jl"IJf....AIJfl:l:lQ t.:U't.:•~I OFF 

9Q~, !:i-71/~l~~Qffffl•W~L.,T 

\,\;l:9a 

BA33B .11X711f...11t;1:•~0NQ)r.ll, 3!Ma91;:111J~ 

:1:9af.:~[.,, ~~Q)J:~~.11'.7.'71~11~~ 

::J / 7/-t:tCNl.:J: IJ Elbrai~l±llli§:l'llJ;IJffi-T1£it [., 

:1:9Cl)~jUt [.,T < t2~1.'a 
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BA3702 

BA3702 ;I. -l: 1) f-J" ~ JIJUIJJl IC 
IC for 5-ltem Select 

BA3102 ,;t, 5 dllmu.:. t.,O) ;e -=E 'J .mtfig t, ~l±l G.flfig 1, 

17·;;7't::;t tfJJt;:"'E./ 1) ;:.,:;;?ICC'"to 

Ml±lM~~. d!I00./1X~MGT, ~ti~m~.mt•ttt~ 

GH'*°to ;tt;:~i/iii~J..PijO)~tif'F':MGTt, M~I 

:lilk [., T ~' ;t "t 0 ;< "'E 'HlB ,;J:, LEDl:f:j :tJ t iJ "? T .tJ IJ, iK 

dll~fi!Ui~7f- ~ tt Z ~' ;t "to 

The BA3702 is a monolithic IC that is provided, in a chip, 
with a 5-item selection memory function and a starting 
point detecting function. 

·~~ 
1) l'fdlll'&>.Q.:. t 1!¥!Jf¥Jf"t .QO)';:~~tJPif:lE:JlclMt;:ttT, 

dllr .. iO)./ 1 A',::M t., T~tif'Fm~O)M~l:l!lk t., n '.Qo 

2J~iliii~.Ani¥,:MGT, 'Ji?·;; t-.flfigfMt;:t!:T\,'.Qo 

3J dllr .. iMl±l91 ~ :,,7, l:f:l:ti1~JvAil'/ii, l'fd!IMl±lllifr.,itf, 

9HittCR': J: IJ lt:'81HH:~:lE:l' 8 .Q 0 

4) tif'F~iiiii~EE'8IHI tf4.5-14 v t It:~' o 

5) l:f:l :tJ ,;::~~mff¥~191lml*J~o 
~Ml±lti~l~M.A:tJ~J:ij~~~tt.QZ.tffl'8.Qo 

•JIHt 
7-7"-T·:;:!f 

7 :ht :f.l i? '/ " 
~.:i.-:.l"·;;?i?/:$1 

:f.l7:t'ri?·;;" 

• ~~;j-$;!~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 116 15 14 13 12 11 10 91 

L!=;::;;:::;::;:::;::;:::r;:::;=;::::;=;::~~~ 
00 

0 

12345678 

"'[i'£~]~ 0 N .,. 

+I ..,;. M 

" ;: ~ 0.0±<>.• 

~ I 1--2.54±0.3 I 
' 17.78±0.3 ~": 

R-~"' 
I 8.8±0.6 .I 

•Features 

1) It is provided with a time constant necessary for judg
ing a recorded section of the tape, and in addition, 
countermeasures for noise in the blank section in 
order to prevent an arroneous operation. 

2) Provided with a resetting function for the power supply 
switching on. 

3) A blank section detecting timing, an output pulse 
width and a detection time for the recorded section 
can be set by external components (CR). 

4) Wide range of the working power supply voltage 
(4.5-14V). 

5) Built-in protective circuit for overcurrent. 
6) Detection operation can be stopped by external input. 

.• Applications 

Tape decks 
Radio cassette tape recorders 
Music centers 
Accompaniment music players 
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BA3702 

• :7' D ·:1 ? ~ { 7°/ 7 .L./Block Diagram 

INPUT RESET 

BIAS SET 

MUTE LED-1 

FILTER LED-2 

START LED-3 

GND 

PULSE LED-5 

e i@Mll:1':~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tiJiltEE Vee 16 v 

Nf'!gtft~ pd 600* mW 

IJJi'Fii/..JJ~ll!I Topr -25-75 "C 

1¥ff£1ll'Bll!I Tstg -50-125 ·c I 
• :Ji~l1JfF~#/Recommended Operating Condition 

Parameter Symbol Min. Typ. Max. Unit 

Vee 4.5 9 14 v 

• tl1i'UY!J~tt/Electrical Characteristics (Ta=25"C, Vee =9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1ft\fg.JS-~1imi lo - 10 25 mA - Fig.1 

.A:t.J*'J:iEv«Jv V1N -55 -52 -49 dBm f=10kHz, Cf=1 IJF Fig.1 

.A:t.J1iii1E l1N - 0.2 2.0 µA V1N =OV Fig.1 

1, 1 v«Jvtl:l :t.Jill:EE VOH 6.0 7.0 - v 11 =40mA Fig.1 

Cl- vA;'Jvtl:l:t.Jill:EE VOL - 0.3 0.5 . v 12=1.0mA Fig.1 

tl:l :t.Jfli1J~i1imi luN - 120 - mA - Fig.1 

lll!rai~tl:l :;r 1 ~;.., 'f To 55 75 95 ms Ro =220k0,Co=0.471JF Fig.1 

tl:l:t.J1Vv.A~ Tw 55 75 95 ms Rw =220kQ ,Cw=0.47 IJF Fig.1 

l!dl!~tl:l~rai Tc 45 75 105 ms Re =220k0,Cc=2.21JF Fig.1 

15pin.Av ., ~ 3 '" F1iEE V1STH 0.8 1.3 1.8 v - Fig.1 

16pin.A v ·;t ~ 3 Jv F'.ll[EE V16TH 0.4 0.65 0.9 v - Fig.1 

LED t-:":;;-( :iiltii1E ILEO 7 10 - mA - Fig.1 
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• ift1J:JE:l8llHl/Test Circuit 

~s, 

l I 21 
Rg=600!l l 

CM 
IOµF 

J[~ .. 

Cf 
lµF 

RM 

BA3702 

Vee 

e 11~tr:l~ttdUl/Electrical Characteristic Curves 

Tw 
Fig.2 ~IN -'iltiw.'i!tE£t~·l'1 

To 

lOOO~~ml~ Ro:5pinUUil. 
Rw.7pintiti\ 

500 TI T z 

0.2 0.5 1 10 

~~:~!CAPACITANCE Co= Cw (µF} 

Fig.4 i!Br .. i~i±l:91 ~ :..-~i±Jt.J1~1i,;qfi 
-5,7pin :gI1~·1'1 

Fig.1 

650 RDNnl 

300 

1, 
1.0mA 

Vee 

~ 

BA3702 

Rc=220KO 

f--+-+--++---,f-t---llilll!lltllO~r.i 
illlT,;,QUll,;"l<tiQ<: 
,JZ,•IJ.Pltrai 

100 f--l'---+-1---ti'--;.. IJ(~'O-mlll---Oill---

H--1+--+--+-~-t-- "'IJ -----}L-f
:±1:1JlPJ Ah~ftt.:llij:!=itr 

10 

4pin CAPAC IT ANOE Cc 

~B<, :±11Jtf•nnt.n .. ' 



Ro 

4 i 

"' 
3 

c. 

i VREF 

EG 

. 

BA3702 

Vee 

Ro Aw 

LED-5 

L-----,--i----

I 

_____ J 

• Ji5Jf.191J/Application Example 

C1N 

0.47µF 
IN O---tl-1 Cf 

06 010 
GND GND 

Fig.5 

BA3702 

OUTPUT SET 

Vcc2 

Vccl 

Do 

OUT 

'---+-'VRv..o __,. Tr 
2200 2SC2060 

'it 'it GND 
~ f§ c( ~ ~------~~---o 

• l/JfF~ljij 

(1) ~i!~.A.aif 

1) 3pinO)Pi\'/E;J(CM, RM(:: s l' Z, CM t.fRM f ;m [; Z JC 

~ ~ n, 3pinO)A v "J:,, 3 JI.- F~I± (*{_]1 .3V) (;::)£9 Q ;!: (' 

(;t:, i*iflBF/F(j: 1) t '/ "' ~ n -rs ~Ji~BU.IJfF(d: fi tin;!: -tt 
/i, 0 3pin~f.lrt.l'"*{_j1.3V(;::).i9 Q Z: C. (;:: d: ~)I) t ·;; "'tf~~ 

l\ffi~n, iR!illm.IJ1'Ffr.i.JMlG19o 

2) :/- -'E 1) flBti, 16pin(;::}~*1i: ~ ;h,f.:lJ\H}@~JliCR, RR(;:: 

d: -::i Z , L ED-1f 0 N (;:: IJ t ·;; "' G ;!: 9 0 

Fig.6 

:/- -'E 1J flBf 1) t ·;; "'~ -tt Q t.=~0)16pinO)A v ·;;:,, 3 JI.- F 

~m;t:, *{_]1.35Vc·9o 

(2) iiiW:l lA~~rnB 

1l1 pin(::.A.1J ~ n -r l' t.= ::t- 71 ::t1~-%tf~!illfln t.i: 
~J, fO)v/'\'Jt.-1.J'.A.1J.'f1J;Ev/'\'Jt.- (-52dBm Typ.) J.-:./T(:: 

;;j:;h,(f, 5pin~:fl:Co(::Rof )fill., '(JC~t.J'r.1-lMl G 19 o 

2) 5pinO)~f.il:1.J'.A v ·;;:,, 3 JI.- f-:'~1± ("7/fVccl (::Ji9n 

tf7pin~ICw(::Rwf )fill., '(JC~1.J''r.1-JMl G 19 o 

RD Nm 651 

I 



3) z.. (J) 2 ""?(J)il;¥:.lf.:~IEI~': J:-=> T 

To: f!!lra9~:±191 ~ /? 
Tw: li:l1Jl~Jv:Al!ii 

jf*:lf.:~ ti., 111£:9.':~C'ff-~ tL *9 0 

To=Tw=0.73 X RX C (ms) 

(kO}(l.IF) 

R, C : Spin, 7pin(J)ll;¥:.lf.:~ 

4) 1 pin,:.A.1J ~ tL Q ::t -71 ::tf~'%t1:, ~f!b~:±l!li¥l'a9 

j.:J_t(J)f'a9J,1J ~ fL Q~'~jf if;; I)* 9 0 1pin(J);t-71 ::tf~ 

'%1.f~llb (-52dBmJ,:l_t) 1: t.i: tL Ii, 4pin~ICcl: Re~ Ji 

~ T1C~tfl',,;J~ ~ * 9 o 4pin~'f:ittf :A v "'J ~ 3 ;i, F~EE (~ 

2.2V) l:ii9tLli, i*JJlflF/Ftfi! "'J I-~ ti, i*JJl6NOR'f

t-tf::t-:1/~tL*9o Z..Z.. C':±l1JHJv:A1f:±l:tJ~ ti.ti.Ii, 
F/Fli:±l:hl~Jv:A(J)ENDC' 1; i! "'J I-~ ti., 4pin~tt,:J:-::> 

l i! ·:; " ~ tL Q * C'f¥ffl ~ tL * 9 0 
5)To, Twl:l;J:, ~)Jj~m:M~T-B!tff:tttflH:A,cifi> 

IJ*it!t,tf, ~f!b~:±IP~l'a9Td;J:, ~il:~EEl.'.:J:IJ~1t~ 

*90 Tdillli'/X~C'ff-~tL*9o 

Tc=RcXCcX In ( Vc~c;.2 _4 ) -To 

Vee : ~il:~EE 

Re, Cc : 4pin(J)il;¥:.lf.:~ 

6) TC~~~,:~.ii:< 9tl.li, ~)l:j9:..i\.il;¥(J)MUTEIJ.Ji'l=t.f 

BA3702 

ffhtJ>f.i: < f.i: IJ*9(J)C', )it ~T < t!. ~l..'o ~il:~EEtJ>' 

9V (J);tl.g., Rc=220k0, Cc=3.3 I.IF Jc.l_t~fft~ ~ *9 o 

(3) .)( i; 1) Jlfljjl"(f Z,_ ~t):i! "/ 1-
1) ~)JjtfON~tL.Qc, 16pinl:~frJ1l~tLt.:~7}1EJ~I: 

J: IJ i! ·:; "~ h T, 14pin (LED-1) tJ>'ON(J)~f!Ec t.i: I) *9 0 

2) 15pinl: "H"(J).f~-%1J>' .i\.1J ~ tL 9 f.: "(fl: 

LED-1-+LED-2-+ LED-3-+LED-4-+LED-5 
(14pin) (13pin) (12pin) (11pin) (10pin) 

(J) ~ c < LED #.l!l'J tJf~ilJ V* 9 o 

15pin(J).7.v·:;~3Jv F~EEli, f..11.3VC'9o 

(4) jjl"{!Z.. ~illi'I= 

10pin (LED-5) ON(J)~fl C'~f!billi'I= ~:A 9 - I- ~it f.:~ 

.g., ~f!bJl61Jf)il!?/i9 Q f.:"C11:, 

LED-5-+LED-4-+LED-3-+LED-2-+LED-1 
(10pin) (11pin) (12pin) (13pin) (14pin) 

(J) ~ c < LED(J)#.l!l'Jtf~tll ~*To 

LED-1 ON(J);jj,'.f!EC'~f!bJlfltJ>'Jil!?/i9tLliili1Jl~Jv:A1J>':±11J 

~tL*9o 

Z..(J)~!me'li, .!Jf.1:9~:±1 ~flfigUlf6c ~ Tfil..'*9 o 

(5) ~:±lilli'l=O:>f.$!1::. 

~:±lllli'I= Ii, 4pin~ GND': 9 9 Z.. c I: J: IJ 1'!1::. ~it 9 Z.. c 

1Jfe'~ *9 0 
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Vlpin -----
lpm >t-7'1>tl!i} ---1 ~--~01----

V ?pin 
l:ll;l)l~J~;(!ii 

O)~JEl!i: 

V Spin 
l:ll:IJ 

1 

.!1Vcc 

?Cl-;(' 

-II- t L tll:IJJ<J~;(fij Tw 
l!dbllltll 
~1111 Tc _ ____._., n~_ r_ 

L dbllllllltll:!r1' ~ :,,'f To 

BA3702 

SETIN 

15pin I I I I 
LED 1 _J~-1--------!-----+-----.LJ~-1---_.___.__ 

,.pin 
1 

I I 
LED-2 
13pin 

LE0-3 ____ ~ 
12pin LED ON 

~~~~ ------~LEDON r---1--------i 

I 
~~:--------___,~ 

RDNIR 

L 
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BA3707 

BA3707 7'-7°d:brLi~lti IC 
IC for Tape Blank Section Detect 

BA37071;1:, 7-:1!lllrai~l±lffllC1.""9 0 l±l :fl "7/::;.A11 

1 l*I• vr s •J, :17 ;..- ::; -r f ifitl i--71·:7'"99.:. t tfl" 

8 ;t: "9 o ;t: t.:, IJJf'F~ibii~f.HelHJ t.f~ < , ~~J± ;t: 1."IJJf'F 

t.,;t:"to 

The BA3707 is a tape blank section detection IC. It con
tains output transistors, and drives a plunger directly. 

·~~ 
1) t:l:l:flffl 1-7;..-v·.A11 (-t-:1>:::iv?11l tl*l•Vr.t:i 

IJ, 300mAO)tJ:l:fJ;lf t I) tJ:li.t.Q 0 

2) 1i!lll~t:l:la!raiTcO)~~t.f1." 8 90 

3) MUTEYi/i-T (6pin) f GNDl:tlt-1!! T .QC:. t 1: J: IJ ~UIJ8~ 

~~!llliJJ~f~~"99C:.t#1."89. 

4) ~~!llla!1:1;1:, .A:tJY:li-T (3pin) O)J.,.:fJ 1 ;..- l:::'-~/.A 

tf~sottJ•J, .A7v-ta!O)LRr .. i?ci.A t--'70)~ 

1tfBD~"99o 

5J !lllr .. v 1 .A'1:M vr~tif'F 1..,1: < ~'l!!l~~~t1:tJ -:i z 

6) BA3706t I::'/ ::J /1~7 "7'Jv1."ili> .Q 0 

7) iJJf'F~ibii~J±talHJ1f3~14V t~~ ' 0 

•m~ 

7-:t!lllr .. i~l±l 

7-:1END~l:±:l 

• 1f.ff~'1"51if81/Dimensions (Unit : mm) 

Cl.0 

r-2.0 R 1.0 

.JL 
0.3 

20.32±0.3 1.25 

• Features 

1) A built-in output transistor (open collector) allows to 
put out 300mA power. 

2) A detection time (Tc) of the tape recorded section can 
be set up. 

3) Selection operation can be forcibly stopped by earth
ing a muting terminal (6pin) to GND. 

4) In case of muting on, an input impedance of the input 
terminal (3pin) becomes several hundred ohms, thus 
preventing deterioration of cross-talk between L and 
R at the stereo playing. 

> 5) Circuits are designed so that there hardly take place 
an erroneous operation due to noise in the blank sec
tion. 

6) Compatible with the BA 3706. 
7) Wide range of the working power supply voltage 

(3-14V). 

• Applications 

Detection of the tape blank section 
Detection of the tape end 
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BA3707 

• ::l'D ·;t 7:$i17" ·~i 7..t./Block Diagram 

Tw To IN NFB GND MUTE FILTER OUT Vee 

•~Mil:*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tibl!tl±: Vee 16 v 
:r-n~tfl!I<: pd 500* mW 

lhi'Fill.Jllff!l Topr -20-60 ·c 
ilil:ff:ill.lllff!l Tstg -55-125 ·c 
B:*:tll1.J'~~ lour 300 mA I 

e m:~lllft:;\fl'/Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Sibl!SJ±: Vee 3 6 14 v 

• 11~rr.J~fi/Electrical Characteristics {Ta=25°C, Vee =6V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

11\\1~~~·~ la - 5 10 mA -

J.. :t.J'l'IJ'.iE v«Jv V1N -63 -60 -57 dBV 
f=10kHz 
RNF=OO,RN=51kQ 

llllrai~i::l:l ~ 1 ~ :.- 'f To 95 130 165 ms 
Ro =220kQ,RN=51kQ 
Co =0.47 µF, CN=0.47 µF 

i::l:l;/JJtJf,,A~ Tw 80 110 140 ms Rw=220kQ, Cw=0.47µF 

:fidll~i::l:l~ra'l Tc 20 40 80 ms Re =33kO,Cc=10µF 

6pin.A v "J '.,! 3 Jv 1-'"~f:ii: V 6TH-1 0.5 0.8 1.1 v MUTE ON 

6pin.A v ";:,, 3 Jv 1-'"'ill:ili: V 6TH-2 - 2.1 - v :fidll~i::l:llhf'Fail' 

i::l:l:t.J~fa~J±: Vour - 0.8 1.4 v I our=300mA 
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• illlJ~181M181/Test Circuit 

BA3707 

220k0 

INo---t---+--~ 

)1 (1) SW1 1 :v,THil!l'.iE:lf.\'<7)JJ. 
2 :-t <7)fl!J 

• Jit>JIH§IJ/Application Example 

(2) SW2 1 : VoL)llU'.iE:lf.\'<7) h 
2:-t<7)fl!J 

(3) SW3 lccillU'.iE:lf.\'<7)JJ.0N 

Fig.1 

+ 
0.47µF 

SW1 

2 33k0 

51k0 

LL 

~ 

SW2 

ti 

BA3707 

GND 

SW3 

Vee 

-~----~----------·~--------------~----~-~--<>~'~ 

lOkfl 1 ?IJSP 

BA328 lµF 

SP 

Fig.2 
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• 11~tf..1~1'!11Ul/Electrical Characteristic Curves 

~ 

20~~-~----.-----r-~-J.--..,mo 

l---t--+--l--1----t---t-;e V1N~ -50dBV 

16 l---t--+--+--1----t---t--+Ld--J la 

s 1.71 
2 ~ ! 

,:' ~ 121---+-_l.-l---+----l--t~-;I(---+-+--+----+ 

g \ z 1 00 ~ 

~~ 5 41-----tif----J--~f'-.ji<----t----i--t---+--t----t---1 

Fig.3 

10 12 14 16 18 20 
SUPPLY VOLTAGE: Vee (V) 

12-.--.--.,-~-~.--.--r~-~J--r-d~1m 
vcc~6V 

1---! --J-+---+--+---+--l--1 
Tc V1N= -50d8V 

10 1--+---t--+--t!-+--+--+--+--t-+--t--l lOO 

;:: 
w en 
z w en 

~ 8 1----t,-;=*"-==t--11---t-j-....;---i-t---t--+--+---i--i 80 ] 

i'5 1---+-t--+-l---t---F'""l--+-~10 t-- ,:' 
~ 6 l---+---t--+-1---+--+--+---+-l---+--+--J 60 ~ 
~ ~ ;:: 
0 ~~ w 
~ I ~ en 
ffi 4 t--.,. Tc+---- 40 ~ 
55 
~ 
~ 
0 

AMBIENT TEMPERATURE: Ta ('C) 

-54~-----r---~-r-~---~ 

r-·_l__--tl-+-·-+---t----+---+-+---+----1 
J_ 1, 

-561----1---1----+---+--+--+-+--+--I---< 

+ J_ l 
: -58 r---+ i--+---+--+1-,....-1-+v~--r""""'9--t--l 
uJ 

~ l,/]'-1 I 
~ -60 l---+"==F"'--+---t--+--+--+--t--1---1 
=> 
CL 
;;; 

-621---l--~---I---+--+--+-+--+--+--< 

-640 

l 

4 6 8 10 12 14 16 18 20 
SUPPLY VOLTAGE: Vee (V) 

20 

RDNm 

. 
5 
0 .... 
w 
::; 
;:: 

~ 
-' w 
D 

250 

200 

150 

100 

50 

I/ 

BA3707 

V1N= -50d8V 

10 12 14 16 18 20 
SUPPLY VOLTAGE: Vee (V) 

Fig.4 

300 -.--.--r~-~--r--~-J~,.-~'~--5o~Js-v~ 

l--+--+--+----1-+--t--t--+-vee ~6V -

250 t---+---t----+---t-·+---+--+---+-1---+---+---+ 

~ ~2001--+--+--+--t-+--+--+---+-l--+--+---I 
!; 

0 .... .... .. 
~ ~ 1501--+--+--+---t-+--+--+---+->---+--+---+ 
::; Q 

i= 3: f--t--Jo--+-1-t--+-=!-=4-=-.~To-t--j 

5~1oo~_j___j..=-l--=::l::::-:±=::±=:±=t=::t:rT~wj_j 
w => 
D CL 

> 

50 l---+--+--+---t-+---+--+---+-....,1---+---+--' 

AMBIENT TEMPERATURE: Ta CC) 

Fig.6 To -Ji!lJOO~JJni\'tt 
Tw 

Vcc=6V 

-541--+--+--+---t-+---+--+--+---t-t--+---J 

I--+---+---+---+---+--+- - ---! - ---+----+---i 

~ -561--+--+--+--t-+--+--+--+--t-+-+--l 

I z 
> 
_j 
w -581--+---t--~--+-+---+--+--+---t-t--+---J 

~ ~ 
~ -+-__,_..._~)./ 
~ -601--+---t---+--+-+--+--+--+---t-t---+---J 
;;; 

-621---+---+--+---i-+--+--+---+---tl---+---+--< 

-64~~~~~~~1~ 
-50 -25 25 50 75 100 

AMBIENT TEMPERATURE: Ta ("C) 
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1000 
!=Vee 6V 
t-Ro 220k0 
l-Co=0.47µF 
l-Rc=33k0 
t-cc=lOµF 
1-Rw=220k0 

z 

? 
10 

0.1 

Parameter 

lb1'F111:ff 

1111r.i~l±l :9 -< ~ :.--~ 
l:f:l:hHJl-.Ait; 

::f!lllll~l±llliir•i 

10 
CAPACITANCEo Cc (µF) 

r 
v y 

1 
CAPACITANCE: Cw {µF) 

Symbol 

Vee 

100 

10 

BA3707 

3-14 

To O.BXCN XRN+1.1XCo XRo 

Tw 1.1XCw X Rw 

Tc Vee =6V, 0.12X Cc x R c 

i1(1) ~Iii C(µF), l!UiU1R(kO)o 

BA3707 

1000t~~~E~m~~~~Hml Vee 6V 
Rw 220k0 
Cw =0.47µF-+++++1+--+c-+-t-t-t-HTf 
Rc=33k0 ~ 

1-Cc=lOµF L 
1-RD= 220k0 . -+-+t-t-t-ttv-T---t---t-r-i-r--r-tt1 

1 
CAPACITANCEo Co (µFl 

e BA3707 C. BA37060)~)1#.{ 

10 

BA3707'.i, ilt~l±ihf'Fl:M!i09.Qt.:lt.J1: BA37060)rJ'lflB 

@ll§~-flB~!! ~t.:ICC'9 o 

~:lf;;iJJf'F, Yfii-Tl5C~ l.i BA3706 t IRJ l5 C' 9 0 

(1) BA37061.t, 6pin ~ .:z. - t-Yiii.:r1:nx~Jff:t ;i,'.lf·r; /l~tt 

~ [Jqj! Vn' t 91.f, BA3707'.t[Jqj! ~Tl-' t-tt /i, 0 BA3707 

l:T6pin ~ .:z. - 1-Yiii-T~ A. 1"-'7-C'ON/OFF9 .Q:ijj.,g-1;:: 

l.i)i;i;;lf~,~1"9 0 

(2) BA37071.t, ilt'ltl±ihf'Fl:M!i09 .Q t.:lt.J A. v ·;.i ~ =i Jv F 

v «Jv 1:fBA3706 t W f.t -::> T ~' t 9 0 Z:. 0) t.: lt.J, .§.Pif:lE:tt 

1.i""f~O) ts I) Wt.t I)* 9 0 

BA3706 Unit 

4.5-14 v 
O.BX CN x RN +0.7X Cox Ro ms 

0.7XCwXRw ms 

Vcc=9V, 0.24X Cc X Re ms 

(2) :flllb~tl:llli¥ranc'1, •uintf:EVcc I~ .I: •Jlll:ft L- * 9 o Vee ll'"""Fll' l! c Tc 11~ < t;: •J *' o 
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BA3707 

I 6p1n "H" (.:: Z MUTE OFF ()iH!llibf'Fllfl9il) 

Fig.12 

I 
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BA3708F 

BA3708F 3V 7- - 7°7° v - -\' J=IBXltb~ l:li 
Tape Blank Section Detect for 3 Volt Tape Players 

BA3708FU, 3V7-:1:1 v -1'0)~d:b.ffll.:OO~ [; t.:: d:br .. i 
~l±l.ffllC~To 

~•O)*~~*An~~i....~~~w~~. ~·O)~~* 

:.fid:b~l±l~rdlTcJ: •J~~'fl*, i'0)~•0)~7P~#.tn' €> 

'"Ji...A)/UJI~rdlT o.fll.:HJi...A!fiTwO)J"Ji...A I l±lnT 6 ~ 

O)~Tol±lnU~-:1~~v~~~. :17~V~l~~F 

7-f 7"'9 6 z:. t tJf~ ~;;.To 
:l:t.:, ! .::i.- t-.flf!e1J".1')•J, ~l±llilf'l=l~j$1J~1.:~.li:.T6 

Z:. tn,.~~ *-To 

The BA3708F is an IC for tape blank section detection, 
developed for program selection of 3V tape players. 

•M~ 
1) iJi'ii~~ttt.:~:tt n' 9 (1.sv;;. "('j}Jf'l=RJtieo tlt~l111'1=~ 

f£2.0-5.0V)0 

~-d:b~l±l~~l~.ffl[;T8ij, d:b~/1X~ML;T~ 

1111'1= [;I.:< ~ 'o 
3) HJi...AJll~~rdJTo, '"Ji...Ait;Tw, :.fid:b~l±l~rdJTcif* 

f;tttO?CR~~lk~11UJ1]1.:~~~~ 60 

~~d:bltJ~l~~~~~.li:.~~6!.::i.-t-~~I~~[; 

T~'6o 

~l±ln.fflt-7~V.A~l~~[;T8ij, :17~V~I~ 

~ F 71 7~ ~ 6 (lo Max= 1 OOmA)0 

• *~-1"$:11!1/Dimensions (Unit : mm) 

5.0±0.3 

~ ~Ilo:: Ji 
1 2 3 4 

~l__ 
~ ~Lflc;.~;;;;n;:;;(l;;::J';;;;~d 
-1.,,1 .. JL ci -I 1-

1.27±0.2 0.4±0.1 

• Features 

.,,L_ 

cit ;c=:J\-1 
--lLo.3Min. I 

1) Excellent low-voltage characteristics (operates at 
power supply voltages as low as 1.8V. Recommended 
operational voltages are 2.0-5.0V.). 

2) Recorded section detection function prevents misop
eration due to blank space noise. 

3) Pulse delay time (T 0 ), pulse width (T wl and program 
detection time (Tc) can be set separately by means of 
an external CR time constant. 

4) A built-in muting circuit to force a program selection 
operation to inhibit. 

5) Internal output transistors can directly drive the plun
ger (1 0 Max=100mA). 

•Applications 

3V tape players 
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BA3708F 

• :7'D ·:;? ~ "( 70/7.L./Block Diagram 

• t@xrrl!::k~~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

-~•a:: Vee 6.0 v 
ff!!ll!Hil~ pd 550 *1 mW 

I 
lbfi'ill\JllU!I Topr -25-75 ·c 
fli\#ill\JltBl!I Tstg -55-125 ·c 
iii*l±l:l:Jt)Jlf lo Max 100 *2 mA 

*1 Ta=2s·ci:ttC'~llloQ!lfi11, 1·c,:-:>~5.5mw~~i.;Q 
* 2 Tw =200m s Duty cycle=30% 

• :tlt~lllfF*# /Recommended Operating Conditions 

Parameter Symbol Min. Typ. Max. Unit 

Vee 1.8 3.0 5.0 v 

e tl!i.rr:J!Mti/Electrical Characteristics (Ta=25'C, Vee =3V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

fif~-15-~lt)Jlf lo 3.5 7 10.5 mA MUTE OFF Fig.1 

.A:t.J'i'IJJ:E v«Jv V1N -67 -64 -61 dBV f=10kHz, CNF =0.47 IJF Fig.1 

d!lr~i~:±l ~ 1 ~ :-- 1· To 44 63 82 ms Ro=390kQ,Co=0.1 iJF Fig.1 

:±l:t.JJ~JL-A!Mi Tw 42 60 78 ms Rw=390kQ,Co=0.1 IJF Fig.1 

lf d!I~ :±l ~r~i Tc 150 250 350 ms Cc =2.21.lF Fig.1 

:±l:t.J~fOltEE VoL - 0.25 0.5 v lour =50mA Fig.1 

6pinA v .. ; :,, 3 Jv ~·ta:: 1 VBTH-1 15 45 85 mV MUTE OFF-MUTE ON Fig.1 

6pinA v ·:;:,, 3 Jv FilEE 2 V6TH-2 - 1.5 - v lfd!l~:±llbf'!'ail Fig.1 
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• ilN~liHHil/Test Circuit 

+1 
lOµF 

390kn 

l&A3708F 

• JiOJD"91J/Application Example 

0.47 µF 

,i;:-1 

• llJfl:i!tlJJ 
(1 ) J...1J 7' :,./:f 

2.2µ~[~?. V S JT VGTH 
OL + _ 'j 

1 2 3 

O. lµF C: 

"' ~ }Sl LO 0.47µF 
21 2 :;i; 

§ TONE BURST 

Fig.1 

Fig.2 

J...1J7'/7~. ~P~5/9A'~~ti7'/~~m•a 
ti.Ts IJ, J...1JY:ii-T (3pin) l.i10kOJ...:.tl'~1~1'7'A:llUJLR IN 

~GNDl:iB:~~t·l!r99 1~,~;IJ"".11) IJ *To .:~R1N~::k~ < 
[., T ~ 9 t, J...1J ~ 7-tz ·;.i ~:If~~ t.,, lllf'F1.f:f~:lEI: id: 

9.: t ·Jl.11) 9 t.:clO).illtJ""&'~~T o 

.:~7'/:1,'~flH~~U:Jil5J.lllt!liJt11.i, J...1JY:ii-T (3pin) ~ 

662 RDNrn 

S1 S2 $3 

la 1 1 1 

V1N 2 1 1 

To 2 1 1 

Tw 2 1 1 

Tc 2 1 1 

VoL 1 1 2 

Vs TH 1 3 1 

Vee (3V) 

MUTE 

560 

4 3 c,. 
RNF 0.022µF 
560 !-----<>INPUT 

CNF 
0.47µF 

+ RIN 

lOkO 

Fig.3 

BA3708F 

$4 

2 

1 

1 

1 

1 

1 

1 



C IN, R IN, N FBj)jfijf- (4pin) O)CNF, RNFJ: IJ i*:JE ~fl ;j: 

"to 
(2) I ~Jv 7-;J£N.nilr .. iT o:&lf I ~Jv 7-!JiiT WA :tJf~~O)~"Tail,9, 

J: IJTo{~(;::, 1~Jv7-!JliTwO)J\Jv7'!.ftl:\:tJj)jfijf-(7pin) J: IJ 

tl:\ 1J ~ tL ;t: 9 0 To:& U'T w0)1ifi (i, 2pin:&lf1 pin(:ttil\i'C ~ 

tL.QCRnil'.lE~,;::J: IJ)~'.li::~ n;t:9 0 

To (ms) "T1.7X Co ( µF) X Ro (kQ) 

Tw (ms) "T1.6X Cw( µF) X Rw (kQ) 

I 
Ao J_ 1Aw 
390k0.0.1 µFI 390k0 

Input ----1111111111111111\111111111111!111~~-
To termina~~~~----
T w lerminal (pin 1) 

Output lerminal (pin_?) __ ~ 

Fig.4 

(3) lifittlijl:±Jnilr .. iTc:&lf ~ .:i - t- !Ellll!r 
il:tl~/{X~ML,T~ti~f~tt9.Qk~, lifil:tlij!W~• 

;1fi:*Jil ~ n z~ '*9 o .:. n(i, il:tlO)~ ~ tflifil:tlij!:±Jnilr .. iT c 

J: IJ ~~ ':ijjiJO)JJ. 7"7 / 9 1' l~tiJ~Jv 7' f W :1J [.,, T cJ: 

•H.fi~'f~~ (/ 1 ;z··i ':M 1.,z (i/\Jt-7- fW ~ t.i:~,~~g-c 

9 0 TcO)~~li, 6pinl:ttil\i'C~tL.Q::i/7/-ffCcO)fifil: 

Fig.5 

MUTE 
To 

6 
MUTE 

Cc + ':/ 
2.2µF ON tn OFF 

BA3708F 

J: IJ i*:JE ~ tL ;t: 9 (Cd::T cO)™Jf~di Fig.18f ~lffi [., T ( t.:· 
~~')o 

;t: t.::, 6pin f GNDl:tt:t-1!! 9 .Q (:: ~ .:i - t- @J~t.ftif'I= [.,, 

itt1r .. iij!:±Jtif'J=;lff~ttl.,;t:9o Z.O):ijji;, J...:1Jj)jfijf-(3pin)O) 

,A:1Jf!_Hi\:;lhJ'~ ( lj: IJ (t-J1kO), LRjiljjJ...:1J1J:i-'CO)f- 1' / 

;;f..Jvrai?ci;z t--?O)~ftf~ttl.,;l:9o 

(4) :±l :h@~ 

W:h@~~. ~-7"/::iv?9~t.i:~T~~. ~il:tl~fi~ 

li7"7/:)°1' t.fON vn\.Q 9 { /O)j.1J (;::JijiJ [,T~'* 

9 0 /\Jv 7-!Jli T w=200ms, .:p .:i -7 1 -ff {? Jv=30% C', 

W:h~5nflouT=100mA;t: C' 1'"7 { ·:it.f~liEC'9 o 

~ .::t - I- ~liEtitif'I=~ ,i, :±l :1J (i ~9llfjlje-\]I: OFF c lj: IJ, 

"H"v«Jt-1: t.i: •J * 9 o 

;t:k, 7"7/9-t>O)Vv/1~ttt~~-~ffl91~-~ 

fM\J...l.,T(tC.~~'o 

LOGIC 

Fig.6 

~~ ~ ~ 
Input signal -m--t--1-lm-

OFF(open) I 

Muling ON(GND)~Frl L 
Tow 

"H" 
Output "L"~ 

Fig.7 
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• tHt~Mttdb8/Electrlcal Characteristic Curves 

664 

12 

« 10 
5 

0 0 

l 
~JTE OFF 

_L 
IL 

~ dTEON-j 

-7- L 
2 

2 

2 3 4 
SUPPL y VOLTAGE: Vcc(V) 

-54.------.----,--..,.---,----r----c 
f=lOkHz 

, __ _,__--t---+---+-CNF=0, lµF
RNF=560 

-56 f--·--+----t---+----+----r---, 

i ;-58 ,__ _ _,____---!---+---+---+----

~ 1--=r:----T-~ 
~ -60 --q..-- +--
§? -----t----t---t----+---·-+-----1 
f--
~ -62 
~ 

-641-----+--__,~---+---+---tl-~ 

f-----+----~---+---+---+-----

2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

120 
1. 

~=~9~~~-1 
100 

] 80 

1-------1 -

20 

0 0 2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

RBHm 

BA3708F 

12 
Vcc=3V 

10 

MU"'._[ OFF 

MUTE ON--j 

~50 -~ 0 ~ 60 ~ 100 
AMBIENT TEMPERATURE: Ta('C) 

-54 
Vcc=~V 
f=lOkHz-

-56 
CNF=O. lµF 
RNF=560 -

i 
- -58 
~ 

~ 
~ -60 

§? t---
!; -62 

I "
~ 

-64 r---

-66 
-60 -~ 0 ~ 60 ~ 100 

AMBIENT TEMPERATURE: Ta('C) 

120 .------,------,--,---,---Vc-c0;,.=-3V--, 

>---+-----t----r------;--Cc=O. lµF

lOO l---+----t---+---+-Ro=390k0 _ 

r-------t-------r---r---r-----, 

Isor---+----t---+---+---i------i 

20>----t-----tr-----r----+---t----J 

o~-~-~~-~-~-----
-60 -25 0 25 60 75 100 

AMBIENT TEMPERATURE: Ta('C) 



" 

120 ~----~-~------~ 
1----+--->----+----+- CwJO. lµF 

Rw=390k0 

5 BO t----+--->-----+----+--+-----

~ 

~ 60 1----+----=r=-+---l==::J---------1 
!ii' 
UJ 

~ 40>---+---+--l-----+---t---------1 
a. 

20 t----t--- -----·----+---+----I 

0 0 2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

l----+------+------+--+---l~c-c=_3_V~ 
Co-0.47µF 

250 l----+-----t---+[7--+---~--,--1-----1 
/ Co.:.0.33µF 

50 r------+v---r--+J.-----:=--f-'=---+--+-------1 
i--

0 0 

600 

500 

] 400 

~ 
Ui 
01 300 
1-
UJ 
U) 
z 
llJ 200 

100 

0 0 

100 200 300 400 500 600 
Ro (kO) 

- --i--1--
Cc=3.3µF 

-+-- ~.2µF--
oJ-lµF _ 

Cc=0.47µF 

2 3 4 
SUPPLY VOLTAGE: Vcc(V) 

ftDNIR 

BA3708F 

" 

120 ------------i--
'----'-------'--_j_---+-Vcc=3V --·

Cw-0. 1 µF 
100 ---- ----+------- - -+--Rw=390kO-

5 BO ----t-----+------1--~~---l----+ 
~ h. 

---- -------------- ----- 1-------1 

20 

>----+----------1---+----+-------1 

" E 

0 -so -25 0 25 50 75 100 
AMBIENT TEMPERATURE : Ta ("C) 

- 200 >----+----+--A------l.'---1-----1 

~ 
J: 
b150>----+----++----l.L------l-,,C. 
!ii' 
UJ 
U) 

~1001---+---+-----,i'----~4-----+--+----l 
a. 

0 0 100 200 300 400 500 600 
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BA3714F 

BA371-4F 1.SV $t ~iT Jv-l! /if 
1.SV Signal Sensor 

BA3714Ft.t, .A:1Jf~-J5-0):f!1!H:~l±JT9~1±l@~. f_O) 

m-J5-~J:?Tl±l:1JF5171El~l~~T9QV~71El~. 

l±l:1J 1''51:i@~tJ·6•14.6X ~tit.:~ '17 Jvi! /-ff t"T o 

f~-J5-~l±JIEl~t.t, jilij)Jtfilmtn~l:!*ffl GT\.'9f.:clf.l, liti§: 

tt'::~tL T\,':l:To 

:l:f.:, 3pin, 5pinl±J:1JO)TE, ToNt.t, f_tL·ftL?pin-Vcc 

r,.iO):::i /j"/-ff, 1pin-GNDraiO):::i /7'/-ffO){lt::J:? 

T f:E;i;t::~:JE:T 9;:::. t tJft" ~:!:To 
F5171±l1Jt GTt.t, QV·:.t71El~t::J:IJ:::i;.,. 1-Q-Jv 

~tLt.:OUT1, OUT20)2**1f1.fl±l:1J~tLT\,'9f.:61),;:::. 

nH.H~-tt9;:::. t '::J: 1;, ~$\,'~~t11~·RJ1mt tJ? n' :i: 
To 

The BA3714F is a signal sensor consisting of a sensing 
circuit that detects input signals, a logic circuit that con
trols an output driving circuit with the detected signals 
and an output driving circuit. 

• ~lit 
1) MH!H~J:±tJ• 6ihf'F1.fRJ~g1"ili> 9 (Vcc=0.8-4.5V)o 

2) 9H-tttJ:iB.,'l:di;JF°*''::::PfJ\, 'o 

3) jilij)Jt~)Jt"/j~O)f.:clfJ, f~-J5-Jiti§:f;E1.ffftL T\.'9o 

4) )j1j ft~mt tf;JF'*' t:: ::P fJ \,' (la=0.9mA)0 

5) 7 - 7' I ;.,. I'' i! /-ff':: Gt.:~~, ~ fJ::::.. fJ W;t - I- ~ 

7 t O)f~ffl ti RJ~gt" iii> 9 0 

6) SOP8pin /'\ ·:; ?-- ~ O):!*Jll I: J: IJ, £tJiJ:. -~"0)1tj .A 

~-.A1b'f~fl.9o 

e Features 

1) It is driven even by superlow voltage (Vcc=0.8-4_5V). 
2) Extremely small number of external components. 
3) Due to double-wave rectification system, it is excel

lent in signal response characteristic. 
4) Very small current consumption (1 0 =0.9mA). 
5) In case of tape end sensing, it can be used also for 

mechanical auto-off. 
6) Space on the bace-board can be saved because of 

emplcyment of SOP 8Pin package. 

• ~Hf~'.t~li!J/Dimensions (Unit : mm) 

I 2 3 4 

--l_ 

~! i-L~_nj 
- ~1 . . JL 

~ ~ 1.-- -
0 1.27±0_2 0.4±0.1 

• Jilli 
1.5-3Vffl/\.·;t F*/.A71/~0)7-7'I/ f''i!/-ff 

Ettl r .. i · ~Ettl -tz ;.,. -tt 

• Applications 

Tape end sensors of 1.5-3V headphone stereo players 
Start sensing of music tapes 
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BA3714F 

• f@itdC::;I;:~*&/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

11!:i!il~m: Vee 4.5 v 

f-f~tel!k pd 350* mW 

tif'Fi!!Jl.al!I Topr -25-75 ·c 
flH-fi!!Jl~lfil Tstg -55-125 ·c 

• M~llJfl;~f* /Recommended Operating Conditions (Ta=25"C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 0.8 1.25 4.5 V 

e •ttrrn~tt/Electrical Characteristics (Ta=25°C, Vee =1.25V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~f~.JS-~tmt lo - 0.9 1.8 mA V1N =OV, 2pin ; OPEN Fig.1 

ON~~:±l~rQi ToN 3.1 4.4 5.7 s - Fig.1 

END~:±l~rQi TE 0.98 1.4 1.82 s - Fig.1 

3pin:±l :IJ~;fa11!:J1 Vsat3 - 0.11 0.3 v l3=7011A Fig.1 

3pin'.l-7.ltmt lsouReE3 60 80 - llA - Fig.1 

5pin:±l :IJ~;fatff VoN5 - 0.105 0.3 v ls=10mA, .A:l:Jv-"JL-t.t Fig.1 
1.0Vp-p 

5pin~/11l!:mt ISINK5 - - 7 mA Vs=0.3V Fig.1 I 
.A:tJ*'JltvA:·Ji.- V1 -22 -19 -16 dBm 1=100Hz Fig.1 

.A:IJ~#L R1N 23 33 43 kQ V1N=100mVnns Fig.1 

tif'Ff*fil.A. 1J I~ JI.- 7. tiii WPMIN 200 - - Pw =0.5VP-P• 
Fig.1 ms 

TE~ 0.7s, V7 ~ 0.3V 

') ., / Jt.-11'**~ RR - - -20 dBm 
Vee=0.9V, 

Fig.1 
fRR =100Hz, l3=ls=011A 

• iftq~IBll&[gf/Test Circuit 

IN o--tt--,+-"-__,11'-+--+---, 
lµF 

Fig.1 

RDHrn 669 



• ~1' ~ /~/7-tt- !-/Timing Chart 

Vee 

CONT 

IN 

OUT1~ 
TON~------

OUT 2 

Vee 

CONT 

IN ~-I\!VV1--_____ i--<_., E I 

OUT 1 1-j TE 

OUT 2 

Fig.2 

670 

BA3714F 

• /ifjJDf§IJ/Applicalion Example 

CONTROL 
SW 

naNrn 

---~~--~-----~+~Vee 

47µF 

Fig.3 



BA843/BA843F 

BA843 
BA843F 

7 - 7° 7' 'Y =t- ffl =t- - ::J / f'-. D - 7 
Tape Deck Key Controller 

BA843/BA843F It, ~T ;< 1J :::i / I- D-Jv1J:a:0)7-7° 

7·;; :\'-0):\'-:::i /I- D-Jv,Ef.J':~~ l.,t.:: 12 L IC l'To i*J 

g3@~1Ht, 7-7°7' ·;; :\' 1:}00 t.., t.:::\'-A.:tJ~l!.!.!~~H ~ t.., 

-rs•J, z:tt~ 1·<-;;z,:t..,z, EiffiJi(7)~~ 1 .i<ti:::i:--1-o 

-Jt.-O)~~~ttiRI~n·-t o 

The BA843/BA843F are monolithic ICs for key control 
of tape deck of the electronic control system. 

·~:& 
1i =t--A";l:Jf~-15-~ 7 ·;; 7-t .Q~im~M't.::ttn 1 .Q t.::cli'J, 

./ /[:I ·;; ? ;a:O) :\' - Ji{ieffl C' ~ .Q 0 

2) A. ;IJ~-T- It, T /'\'. Tt!Hit l'~iJ:~S:J: IJ 7° Jv 7 ·;; 7° t.., 

T ~ 1 .Q 0) l', :r 0) ;i: ;i: A. :tJ :\' - ~~*Yi: t.., T 'Ed 1' ;;z' 

-ct - :_; / 1iiti¥ z.· ~ .Q 0 

3) t±l:tJ@~IH!.H.it~fiif (DTL}f~;a:) ':tJ-:i n 1 .Q t.::cli'JTTL, 

CMOS IC~ U' I- 7 / ~;' ;;z 51 (B-Erai) 0) F 7 1' :i Ji RI 

~" lfoo 

4) l*lflBi:J :.J·;;? ': "~m¥!1 V' 1:M'tHl$t~~HM't.:: 
-It l ~ 1 .Q f.:: cli'J, "~m¥!1 V'I: J: .Q ~Jbf'F Ho.ll:. l' ~ .Q 0 

5) ~ilii!~A.Hi¥,:lt, STOP'!:- i-;·1:-t? ·;;I-~ ft n 1 .Q 0 

6) 12L 7°0-!? ;;z {ieffl';:: J: I) 1\ 1' ;F°- 7 IC t [., ltt1lbl!ift~ 

:tJ C' j;; .Q 0 

• JIHt 
7-7°7·;;:\'0):\'-:::i/ 1-i:J-Jt.-

• ~jf~-;f'~~/Dimensions (Unit : mm) 

BA843 
19.4±0.3 

Rl.2 14 13 12 11 10 

12345678 

1~fr~1~ ~~: 
~L~t ,,2' I -::::-\T 

~ I ~2.54±0.3 I ~ ~ 
"'. 17.78±0.3 ·s.s±o.o 

BA843F 10.0±0.3 . --rn~~ 
~r~o 

12345678 

e Features 

1) A latch function holds key input signals so that non
locking type keys may be used. 

2) All input pins are pulled up with resistors so that a 
noise margin is achieved even if the input keys remain 
connected to the inputs. 

3) DTL-Type resistive load output circuits are used to 
allow drive of the base-to-emitter junction of transis
tors or TTL and C-MOS IC devices. 

4) Internal logic circuitry establishes priorities to be used 
when multiple keys are pressed simultaneously, thus 
preventing misoperation. 

5) The stop mode is automatically enabled when power 
is switched on. 

6) 12 L processing is employed to implement a low-power 
consumption bipolar device. 

• Applications 

Tape deck key control 
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BA843/BA843F 

• "j'[J ·:;? 91' '7777 A/Block Diagram 

PLAY 

srbP 

BA843/BA843F 
GND 

Vee OFF 0FAST ORw 0PLY 0PA 0FFC AA 

PLAY STOP FF MEMO AW PAUSE REC GND 

• l@t.f:ft:kl'E*& /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

•ilii'llEE Vee Max. 7 v 
ff:@:tft~ pd 600* mW 

!lili'i'i.lifllal!ll Topr -20-75 ·c 
ilH.fi.liflial!ll Tstg -55-125 ·c 
.A:h•EEtal!ll V1N -0.3-Vee v 

lfl :h•EEtal!ll VouT Vee v 

• ffUUIJfl:~f!j: I Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unlit 

Vee 4.5 5.5 v 
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• 11•r.JMtt/Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. Max. 

1fffltilUUHAllll Vee 4.5 - 5.5 

1\1 v-"'Jv.A:t.Jtl.3:: V1H 2.0 - -

Cl-1/"''JL-.A:t.J'!ltl.3:: V1L - - 0.8 

Cl-1/-"'JL-.A:t.Jtl)lll Ill - - -4.0 

.A:t.Jllll~Jl~'ltl.3:: V1 open 3.2 - -

"1 v-"'JL-ii:l:t.11113:: VoH 2.9 - -

o- v-"'JL-i:l:l:t.Jtl.3:: VoL - - 0.4 

"1 v-"'JL-ii:l:t.J11)lfl IQH 1.1 - -

fif~~~-~ la - - 60 

Vee 

l'L 

Fig.1 .AW:t.JJF~~ 

• 05.i-.:r?•lllii 
(1) ~A.:hl:M"t glllfl: 

w :t.J 
.A:t.Jia~ 

OF AST OFF 0Rw 0REe 

STOP L L L L 

FF H H L L 

RW H L H L 

PLAY L L L L 

PAUSE L L L L 

REC/PLAY L L L H 

REC/PAUSE L L L H 

MEMO RW'E- FMI!* 

AR Ul!Ulhl:. 

RDNIR 

Unit 

v 
v 
v 
mA 

v 

v 

v 

mA 

mA 

0PAUSE 

L 

L 

L 

L 

H 

L 

H 

BA843/BA843F 

Conditions Test Circuit 

- Fig.2-6 

- Fig.2 

- Fig.2 

Vee=5.5V, V1 =OV Fig.3 

Vee =4.5V, I 1 =OmA Fig.3 

Vee=4.5V, loH= 0.4mA 
Fig.4 

V1L =0.8V, V1H =2.0V 

Vee =4.5V, loL=10mA 
Fig.5 

V1L =0.8V, V1H =2.0V 

Vee =4.5V, Vo =0.9V Fig.4 

Vee=5.5V Fig.6 

Vee 

OUTPUT 

W:t.J'E-1" 
OPRAY 

L STOP'E- I" 

L FF'E- I" 

L RW'E-1" 

H PLAY'E- I" 

L PAUSE'E-1" 

H REC/PLAY'E- I" 

L REC/PAUSE'E- I" 
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BA843/BA843F 

A. 1J 1~ ~ 
~t£<7:>t±l1J'E- I'' - -- -- ---STOP FF RW PLAY PAUSE REC/PLAY REC/PAUSE MEMO AR 

STOP * FF RW PLAY PAUSE REC/PLAY REC/PAUSE * * 
FF STOP * RW PLAY * REC/PLAY * * * 
RW STOP FF * PLAY * REC/PLAY * STOP * 
PLAY STOP FF RW * PAUSE REC/PLAY REC/PAUSE * * 
PAUSE STOP FF RW PLAY * REC/PLAY REC/PAUSE * * 
REC/PLAY STOP FF RW * REC/PAUSE * REC/PAUSE * PLAY 

REC/PAUSE STOP FF RW REC/PLAY * REC/PLAY * * PAUSE 

A)..1Jf~~ B)..1Jf~~ t±l1J'E- I'' 

STOP FF, RW, REC, PAUSE, PLAY STOP 

RW, PLAY STOP 
FF 

REC, PAUSE FF 

REC, PAUSE RW 
RW 

PLAY STOP 

PAUSE REC/PAUSE 

REC PLAY REC/PLAY 

PAUSE & PLAY PEC/PAUSE 

PAUSE PLAY PAUSE 

• illt~E:li'iU!181/Test Circuits 

Vee 

-- S, 

V1 Ope~l1L 

l1=0mA V I V1=0V 

Fig.2 V1H, VIL)JIU'.iEIEllttl Fig.3 l1L, V1 open)llll'.iEIEli3 
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Vee 5.5V 

V 0"!;i:S 2(!) 
l0 "!;i:S,<2) 

~ l 0.9V 

S,l:d: IJ;~.llJE:±l:iJl:l\tiZLt: 
A.:1Jf1'-l5-Hnx ~o 

Fig.6 I oillU:lEIEI~! 

RDNIR 

BA843/BA843F 

V,, 4.5V 

Fig.5 VoLillU:lEIEI~ 
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BA3900 

BA3900 7J--Jft$!A7A•il 
Reference Voltage Generator for Car-audio 

BA39001.t, 'jJ-'Jf"-71'Jf"'lA7 .l.O).j,IJJ.B:l;n~ !Jt.: 

~ .1 1) 'l ·:1 'J IC ~To 

'jJ-'Jf"-71"JtfflC1)~~fT~T~~!JT~ij, ~~~~ 

~7i-7~~C1)'lA7Affl~~~~To3Wffll±l:t.J~l.t, 

~1':::J/ffl5.6Vl±l:f.JC1)ft!Ji:, FM/AM3a.av, 'jJ-!z·:1 t-

7-7'7·:1-!f'JJt.'(}7 i-7+8, COMMON ffl 9V l±l:t.Jf 

M~. 'jJ-lz'lt-7-7'-T'l-lf•ffl~~AMM*f~mT 

.Q~m~Hbt RJli~~T o 

BA3900 is a system reference voltage generator for car 
audio. 

• Mji; 

1) 5.6V ll:l:t.J 1, a.av ll:l:t.J 2, 9V ll:l:t.J 1 ~Mo 

2) T ~T O)lf:l:f.Jjljfl~·fl PNP ll:l1.J ~U'°•EU!!~ ct> .Q o 

3) ll:l1.Jt~lli!JllliU!Hlf~ilVt1.'7a>f.:clf>, ll:l1.J~H&t.i:e 

':J:.Q 1c•taHhl.l:.~i!.Qo 
4) ~lt~i-Hltm•JtH:J:•J, STANDBY~~O)~i 

- 1-flillflllflAJfm~ci>Qo 

5) Jl•J.I:'fllll§Jl&Plil,:J:•J, if-~J..1.Jl:~l.\o 

6) 12pin J'l'?-1'<·:1'7'-~l:J: •J, ff8Hl~fl*i! < t 
fl..Q? ~. f;A-":-AiStitl:iililo 

•*M-.f');&IJ!l/Dimenslons (UnH :.mm) 

2.4±0.1 

o.~~I. 2.54±<t5 

27.94±0.5 

lllDllDllDllDllDllDllDllDlllll!DllllllDI 

123 4 56 7·8 9101112 

e Features 

R1.8 4.7±02 

1) There are built-in outputs of a 5.6V channel, a.av 
2channels and a 9V channel. 

2) Low-saturation voltage outputs are generated on all 
output pins in PNP. 

3) Thanks to a built-in output current limiting circuit, 
IC breakdown due to short-circuit of outputs, etc. is 
effectively prevented. 

4) Using an independent mute function, the IC pro
vides mute control upon STANBY. 

5) Highly immune to entering surges by means of a 
\built-in overvoltage protection circuit. 

6) You can take larger allowable loss by virtue of the 
12 pin power package, most suitable for saving 
space. 

· • Applications 

Car audio 
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e "j a ';I '.I ~ -( 7' ~ 7 A/Block Diagram 

COM OUT 7 
9V 

CE 

4 BAND 
.---+------oSELECT 

,. , 
: ;.' ____ 9-o STAND 
I I BY .. _ .. 

co/.m:1----....3-o MUTE 
------+--c IN 

• MX'if•*l!•/Absolote Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

m1.1n•a: Ace 24 v 
i!f~fi:$1(: Po 3000 mW 

lbf'FiMIJU~il Topr -30-+85 ·c 
f*#ii.Jl~il Tstg -55-+150 ·c 
~iifii:t:J1.Jn•EE Ace peak 50* v 

* ~IJD~Jlll 200ms P1Plo 

• :tl~lllfUfl!ffi:/Recommended Operating Conditions 

Parameter Symbol Limits Unit 

Ace 10-16 v 
lhf'F'il!:EE 

BACK UP 10-16 v 

naHm 

BA3900 
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BA3900 

• tlttfl"JM'li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, BACK UP=13.2V, Acc=13.2V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

.A '.Ir/ I~ 1' ~l§l~'iltmf 1., - 2.7 4.5 mA STAND BY~T-=OV Fig.1 

Wt.J'ill± (VDD) 1 Vo1 5.3 5.6 5.9 v lo1=40mA Fig.1 

'ill±~llJ AV011 - 20 100 mV BACK UP=10-16V, lo1=40mA Fig.1 

ftjlij~llJ AV012 - 20 100 mV lo1=10-50mA Fig.1 

ift1J-.A.W:t.Jtl±:li AV013 - 0.3 1.0 v lo1=40mA Fig.1 

w :tJ 'ilmllal!fl 111 - - 60 mA lo,<;:5.30V Fig.1 

Wt.Jill± (COM) 2 Vo2 8.6 9.0 9.4 v lo.=80mA Fig.1 

'ill±~llJ AV021 - 10 200 mv Acc=10-16V, lo2=80mA Fig.1 

ftjlij~llJ AV022 - 100 200 mV lo2=10-100mA Fig.1 

ft1J'.A.l:l:l:t.J1ll±:li AV023 - 0.3 0.6 v lo2=80mA Fig.1 

l:l:l:t.J11mlial!fl 121 - - 130 mA Vo2<;:8.6V Fig.1 

1:1:11.J'iltl± (FM) 3 Vo3 8.4 8.8 9.2 v lo3=150mA Fig.1 

'ill±~llJ AVQ31 - 10 200 mV Acc=10-16V, lo3=150mA Fig.1 

ftjlij~llJ AV032 - 100 200 mv lo3=10-200mA Fig.1 

J11]\A.l:l:l1.J'ill±:li AVQ33 - 0.45 0.6 v lo3=150mA Fig.1 

W:t.J11mt.al!fl 131 - - 200 mA Vo3<;:8.4V Fig.1 

1:1:11.J'iltl± (AM) 4 Vo• 8.4 8.8 9.2 v lo4=80mA Fig.1 

'ill±~llJ Ava •• - 10 200 mV . Acc=10-16V, lo.=80mA Fig.1 

ftjlijJ!:llJ AV0•2 - 100 200 mv lo.=10-100mA Fig.1 

fl1]\A.l:l:l:t.J'ill±:li AV043 - 0.3 0.6 v lo4=80mA Fig.1 

1:1:11.J •mi.al!fl 1., - - 130 mA Vo4<;:8.4V Fig.1 
}..:t.J (STAND BY) 1 

A.:t.Jt!l:ftv"'Ji.. V1H1 0.8 1.5 2.5 v COMW:f.JON Fig.1 

HI '*A.1.J'iltmt IH1 - 100 400 µA STAND BY 'iltl±=5V Fig.1 

}..}J (BAND SELECT) 2 

AM W:t.Jt!l:ftvl'(JL- V1H2 1.0 1.4 1.8 v Fig.1 
FM 1:1:11.JtJJjlvl'(JL- V1M2 3.0 3.4 3.8 v Fig.1 

Hl'*A.:tJ'iltml IH2 - 10 50 µA BAND SELECT 'iltl±=5V Fig.1 

A.:tJ (MUTE IN) 3 

CE.ll...t•J L,!''ii VTH11 6.0 6.4 6.8 v MUTE IN 'iltl±>VTH11 1' CE HI Fig.1 

CE.ll.r•J L,!''ii VTH12 5.2 5.6 5.9 v MUTE IN 'iltl±<VTH121' CE LOW Fig.1 

MUTE .:ll.J: IJ [.,!''ii VTH21 6.9 7.3 7.7 v MUTE IN .. I± > VTH21 1' MUTE Fig.1 ' 
OUT LOW 

MUTE.:ll.""f"IJ [.,!''ii VTH22 7.8 8.2 8.6 v MUTE IN 'ii I±< VTH22 1' MUTE Fig.1 

OUTHI 

HI '*A.:t.J•mt IH3 - 100 400 I-IA MUTE IN 'iltl±=10V Fig.1 

MUTE OUT l:l:l:tJ'iltmt los 2.5 5.4 - mA MUTE OUT 'iltl±>5V Fig.1 

CE 1±1 :t.J'ill± 
Vos1 4.4 4.7 5.4 v CEHI los=1mA Fig.1 

Vos2 - 0 0.2 v CE LOW Fig.1 
IJ ") ""J' Jj,~j;;ifi RR - 60 - dB 1=100Hz Fig.1 
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•lll~:i'.IEliM!l/Test Circuit 

Fig.1 

• .AW:h ~ -( ~ ""/'J 7 ~ - t- /Input-Out put Timing Charts 

BACK UP I 
13.2V--I 

I 
I 

ACC 13.2V __ 1 _ __, 

MUTE IN----' 

BAND SELECT --'---I 

I I 
I I 
I I 

LJ_ 
I I 
1 I 
I I 
I I 

J I I u' i 
STAND BY : 

I I 

COM~g~ _ _.i _ __,, i u 
I I I I n I I 

I I 
FM a.av _ _,_ _ _. t---+--....---o---; __ ,_ _ __._1 

i I I I 

AM 8.aV_..,;__...1-_...1 
I 

I I 

V00 56V j r 

I 
I 

I rl --+---t---''---1---...1 
START (CE) i 

I I 1-----1-
1 I 

MUTE OUT ~I-, --+---1---'--'----' 

Fig.2 
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• Zlll illlfff/ Application Circuit. ExamP,le 

CPU 

OE V0o 

FM AM TUNING+B 

MUTE OUT COMMON 

BAND SELECT 

BA 3900 
v •• 

0/4.7V 
OE 

GND 

• flii.~~i!/Electrical Characteristic Curve 

~ 
a.· 
z 

~ a. 
u; 
~ 6 

a: 
lJ.J 

~ 
4 

2 

AMBIENT TEMPERATURE : Ta (") 

Fig.4 
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BA3902/BA3904A/BA3906 

BA3902/BA3904A/BA3906 
1J -.m ~.A 7- b. -~/Reference Voltage Generator for Car-audio 

• ~11~'1"~!~/Dimensions (Unit : mm) 

BA3902/04A/06 (;!:, JJ-;t-71 ;ffflO)'.:.t.A-TL.£$~ 

EE~i~l"9 o ? 1 :J / ffl (5.0V/BA3902, 5.6V/BA3904A, 

5.6V/BA3906) t±l 1J 0) ft!J (;:, FM t±l 1J (8.5V/BA3902, 

8.55V/BA3904A, 8.3V/BA3906), AM t±l 1J (8.SV/BA-

3902, 8.55V/BA3904A, 8.3V/BA3906), "h -tz "J I- 7- 7' 

7~~~7i-~+Bt±l1J~~ffll"~9COMMONti:l1J 

(9.0V/BA3902, 9.0V/BA3904A, 8.3V/BA3906) 0) 4 -:>O) 

£$~EE~i~~ :t !>, f :h·f:f1.0)ti:l1J1f~i.t(;I:, PNP I- 7 

:.... :; .A 9 ~{~-J -C, 11£~ 'Ati:l1J~EE~~JJU_, n' ;t 9 o ;t 

tc:, ~;~ON/OFF aifO);f- ·:; 7'iii!W!l:.~f.liJ~i&l~mtM~. 

i&l~EEf*~@tttfJ: [ :t l*.iil [_, l ~ \ * 9 0 

The BA3902/BA3904A/BA3906 are system reference 
voltage generator for car audio. 

·~:& 

1 ) .f}£$~EE t±l 1J' Ace ~EE~ ti:l (:: J: .@ T ·:; 7' 1 * - :7" 
Jv t±l 1J, ~ i - I- t±l 1J 1Jf ;!': c /'J) G :h -CS I J , Z:. 0) IC 

l"JJ-;t-71;tO)~~~ill@ttt~m~l"~9o 

2) 9~-CO)t±l1J1f~:r.t1J~·pNp l-7/V . .A9NM~~n. 

1!£~~a~J±O)t±l 1J l" il1> .Q o 

3) t±l 1J~mtifilJ~NIErn~. l&l~fEi*~@tttfJ: [ IC lilllJ.l!W!I:. 
O){*~@ttt ~ l*.iil [_, l ~'.@ 0 

4) 12pin /\'')-/\'·:;Jr- v·,:: J: IJ' ~f~tM~:1Jf::k ~ < c. 
n, ~.A-"'-.A~~~t(::~liio 

•Features 

1) The IC incorporates chip enable output and mute 
output by each reference voltage output and Ace 
voltage detection. 
The power peripheral circuit of car audio can be 
composed using the IC. 

2) All output circuits are composed of PNP transistors, 
with low-saturable voltage outputs. 

3) IC breakdown protective circuits such as output 
current limiting circuits and overvoltage protective 
circuit are builtin. 

4) The 12-pin power package in use enables to take a 
large permissible loss, which is most suitable for 
space-saved design. 

2.4±0.1 

/ IID llD llD llD llD llD llD llD llD llD llD llD / 

1 2 3 4 5 6 7• 8 9 10 1112 

• JIH~ 
-f*~JJ-:J/;j{ 

JJ-7:/;f 

• Applications 

1-body type car compo, car radio 

00281-20-A2G538 

R1.8 4.7±0.2 

t::1 
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BA3902/BA3904A/BA3906 

• 1·a r71f 1"7"?7 h/Block Diagram 

r----+------~ 4 ~~~~CT 

• i@xrr•*:lE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~PIJ011!:1± BACK UP 24 v 

H:gm!!<: pd 3000 mW 

lbf'Fi.ll\Ji~l!!l Topr -30-+85 ·c 

1*ff:i~Ji~l!!l Tstg -55-+150 ·c 

~iillmJJa~ll: 
BACK UP 

50* v 
peak 

• :ll~llJfF~14./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Type 

BACK UP 10 13.2 16 v BA3902, BA3904A 
t1ti!!!11i:iw.11!:1l:~IID 

BACK UP 9.2 13.2 16 v BA3906 

lbf'FiJJ llli~ll:~IID BACK UP 9 13.2 24 v BA3904A, BA3906 
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• ll!ttrn~'li/Electrical Characteristics (Ta=25°C, BACK UP=13.2V) 

Parameter Symbol Min. Typ. Max . 

.A:)I //\-fft\¥191i3tlll! 1st - 0.7 1.0 

BA3902 Vo, 4.7 5.0 5.3 

W:tJ•I± BA3904A Vo, 5.3 5.6 5.9 
(Voo)1 

BA3906 Vo, 5.3 5.6 5.9 

tl±~ti AVo1 - 20 100 

ftliliii:ti AVo12 - 20 100 

J..W:tJ•l±t!' AVo13 - 0.45 1.0 

BA3902 111 0 - 60 

l:l:l1.Jtlll!•Ufl BA3904A 111 0 - 60 

BA3906 111 0 - 60 

BA3902 Vo2 8.6 9.0 9.4 

l:l:l1.Jtl± BA3904A Vo2 8.6 9.0 9.4 
(COM)2 

BA3906 Vo2 7.95 8.3 8.65 

~l±~ti AV021 - 10 200 

ftliliii:ti AV022 - 20 200 

BA3902 AV023 - 0.3 0.6 

J..l:l:l1.Jtl±t!' BA3904A AV023 - 0.3 0.6 

BA3906 AV023 - 0.3 0.55 

BA3902 121 0 - 130 

l:l:l1.Jtlll!~l!I BA3904A 121 0 - 130 

BA3906 121 0 - 125 

BA3902 Vo3 8.1 8.5 8.9 

W:tJ•I± BA3904A Vo3 8.2 8.55 8.9 
(FM)3 

BA3906 Vo3 7.95 8.3 8.65 

tl±~ti AV031 - 10 200 

ftfiiiii:lb AV032 - 20 200 

BA3902 AVo33 - 0.4 0.6 

J..W:tJ•l±t!' BA3904A AVo33 - 0.4 0.55 

BA3906 AV033 - 0.4 0.55 

BA3902 131 0 - 200 

l:l:l1.J11l:lli!~l!I BA3904A 131 0 - 250 

BA3906 131 0 - 250 

BA3902 Vo4 8.1 8.5 8.9 
l:l:l1.J'ii:J± 

BA3904A Vo4 8.2 8.55 8.9 (AM)4 
BA3906 Vo4 7.95 8.3 8.65 

tl±~ID AVo41 - 10 200 

ftfiii~ti AV0•2 - 20 200 

RDNnl 

Unit 

mA 

v 

v 

v 

mV 

mv 

v 

mA 

mA 

mA 

v 
v 
v 

mV 

mV 

v 

v 

v 

mA 

mA 

mA 

v 

v 

v 

mV 

mV 

v 
v 
v 

mA 

mA 

mA 

v 
v 
v 

mV 

mV 

BA3902/BA3904A/BA3906 

Conditions Test Circuit 

STAND BY~i'-\OV Fig. 2 

lo1=40mA Fig. 2 

lo1=40mA Fig. 2 

lo1=40mA Fig. 2 

BACK UP=10-16V, 
Fig. 2 

lo1=40mA 

lo1=10-50mA Fig. 2 

lo1=40mA Fig. 2 

Vo1?A.7V Fig. 2 

Vo1'1;5.3V Fig. 2 

Vo1'1;5.3V Fig. 2 

lo2=80mA Fig. 2 

lo2=80mA Fig. 2 

lo2=80mA Fig. 2 

BACK UP=10-16V, 
Fig. 2 

lo2=80mA 

lo2=10-1oomA Fig. 2 

lo2=80mA Fig. 2 

lo2=80mA Fig. 2 

lo2=80mA Fig. 2 

Vo2'1;8.6V Fig. 2 

Vo2'1;8.6V Fig. 2 

Vo2'1;7.85V Fig. 2 

lo3=150mA Fig. 2 

lo3=150mA Fig. 2 

lo3=150mA Fig. 2 

BACK UP=10-16V, 
Fig. 2 

lo3=150mA 

lo3= 10-200mA Fig. 2 

lo3=150mA Fig. 2 

lo3=150mA Fig. 2 

lo3=150mA Fig. 2 

Vo3'1;8.1V Fig. 2 

Vo3'1;8.1V Fig. 2 

Vo3'1;7.85V Fig. 2 

lo4=80mA Fig. 2 

lo4=80mA Fig. 2 

lo4=80mA Fig. 2 

BACK UP=10-16V, 
Fig. 2 

lo4=80mA 

lo4=10-100mA Fig. 2 
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BA3902/BA3904A/BA3906 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

BA3902 I:. Vo., - 0.3 0.6 v lo4=80mA Fig. 2 

.A.l±l 1J'ill:EE~ BA3904A I:. Vo43 - 0.3 0.55 v lo4=80mA Fig. 2 

BA3906 A Vo., - 0.3 0.55 v lo4=80mA Fig. 2 

BA3902 141 0 - 130 mA Vo4;;;;8.1V Fig. 2 

l±J;IJ'lll:iiiiiEWI BA3904A 141 0 - 145 mA Vo4;;;;8.1V Fig. 2 

BA3906 141 0 - 145 mA vo.;;;;7.85V Fig. 2 

.A.1J (STAND BY) 1 

.A.1Jtn:li ;t v r..:"Ji- V1H1 5.5 6.0 6.5 v COM l±J1J ON Fig. 2 

HI a;t .A.1J ~)iii VH1 100 180 260 µA STAND BY'ill:f:E=8V Fig. 2 

CE .:ll:t:;J: fJ L, ~"'ii VrH 11 6.0 6.3 6.6 v 
STAND BY 'ill:f:E>VTH 11 Fig. 2 
7! CE HI 

CE .:ll:ts "TfJ L, ~"'ii VrH12 5.2 5.5 5.8 v 
STAND BY'ill:f:E<VTH12 Fig. 2 
7! CE LOW 

BA3902 VrH 21 6.7 7.1 7.5 v 
MUTE.li:"!JJ:IJ 

BA3904A VrH 21 6.85 7.25 7.65 v 
STAND BY~f:E>VTH 21 Fig. 2 

L,~Hi <:· MUTE OUT LOW 
BA3906 VrH21 6.85 7.25 7.65 v 

MUTE:i'i:"!:;"fll [,~''iii VrH22 7.6 8.0 8.4 v 
STAND BY~f:E<VTH22 Fig. 2 7! MUTE OUT HI 

.A.1J(BAND SELECT)2 

FM l±J;IJtn:li;t i...-r..:·;i, V1H2 1.0 1.4 1.8 v Fig. 2 

AM l±l1JW:lix v«Jv V1M2 3.0 3.4 3.8 v Fig. 2 

HI a;t.A.1J~iiii IH2 - 10 60 µA BAND SELECT =II =5V Fig. 2 

.A.1J (MUTE IN) 3 

MUTE OUT w~ ;t v">)v VrH3 1.4 2.3 3.3 v MUTE OUT HI Fig. 2 

HI a;t.A.1J~int IH3 - 100 170 µA MUTE IN ~E£=5V Fig. 2 

MUTE OUT l±l1J~iiii 105 12 19 - mA MUTE OUT 'ill:EE>4.2V Fig. 2 

BA3902 Vos1 0.82XVoo - Voo v CE HI lo6=1mA Fig. 2 

CE l±J1J~iiii BA3904A Vos1 0.82X5 - - v CE HI lo6=1mA Fig. 2 

BA3906 Vos1 0.82X5 - - v CE HI lo6=1mA Fig. 2 

CE l±l1J~iiii Voa2 - 0 0.3 v CE LOW Fig. 2 

IJ "/ / Jv~;t$ RR - 60 - dB f=100Hz Fig. 2 
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• 'iUii.trn~ti/Electrical Characteristic Curve 
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• iJlg~IBl&~/Test Circuit 

BA3902/BA3904A/BA3906 

Fig.2 
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BA3902/BA3904A/BA3906 
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• A.l:l:l:t.J111' ~ /?7-"r- !-/Input-Output Timing Charts 

BACK UP ACC_J 

I 

J 
STAND BY 

c, 

MUTE IN 

MUTE OUT 

COMMON 

BAND SELECT 

I I 

BA3902/BA3904A/BA3906 

FM ____.n.___.:.--_.....___.____.__ 
I 

AM 

I 
I 
I 
I 

·STAND BY (Spin) 'iffi'f-1:3.6k!11ic-:>ltt:~O?tl:i:IJ 

• STAND BY (8pin) ilffiFH: 3.6k0 ~-,)Lt t.::aijO)tf:l}J 

:A 9/1'\ 1' ~EE.:iL.'5 ...I: fJ Pili 
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BA3902/BA3904A/BA3906 

• MUTE OUT (9 pin) tl:l:tJ • CE (1 pin) tl:l :1:J 

! ·t =n ; .11. I . 
7 8 9 

;t f I~ 
~f~~~___J~6.J..__._~71...-~ 

STAND BY (V) STAND BY (V) 

Fig.6 Fig.7 

STAND BY (Spin) Yi/H·';:: 3.6k0 ~-:::> tt t.:Pi¥0)1iftC'9 o 

;:: O)t!Ui'L1ift';:: d: -.J T MUTE OUT, CE, ~l±l :tJO) L, ~ ~ '1ilii~i!C' ~:I: 

9ii, ~ffH<t1iD'.t~1tL-:l:-ttA.o 

8 
{ ~~e-J\/1/\.--<r-1'~ 

STAND 
BY 

SW 
ON 

SW 

SW 
OFF 

STAND 
BY 

---!fl : 1 11 
11 11 I I 11 I 
I I I 11 I 

I IT, iT.liili ... ';..;'----1.I 
~~+E ~-----......!::~=,®=aTr!r!T~,~®'--~·~ 

111 I I 
1IU I I 
llj I I 

!! t-1-------'''--"41 .... __ ...__ 
---Iii~; . 

11, 
11, 

COM !
1
!
1 
,!--------+--_. 

FM/AM 
--~du ._ __ ---1._ 

OE 

Fig.8 

RBNnl 687 

.. 
~ 
I 
c 

I 



• STAND BY (Spin) 1ifiiT-(J)Rij:<i::~t: J: .Q~Ri¥r .. ,(J)~~i?~ 

BACK UP=13.2V 

STAND BY: SW ON Ri¥=13.2V; SW OFF Ri!i=OPEN 

I 
f---

688 
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t---+---+-+-++-z_--7'f--R, = 3.6kOt---+--+--+-H 

11 2 10 20 100 200 1000 

(Y) 

10 

8 

6 

4 
/ 

/ 
/ 

/ 

G, (µ) 

Fig.9 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ COM 9.0V 
/ 

/ FM.AM 8.5Y 

Y00 5.0Y 

/ 

(Y) 
10 

8 

6 

4 

2 

2 

0 

/ 
/ 

/ 

0 

/ 
/ 

/ 

2 

/ 

0 / 
0 2 

4 6 8 10 12 

BACK UP (Y) 
STAND BY (V) 

Fig.11 (BA3902) 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/./ FM.AM.COM 8.3V 

/ 

Y00 5.6Y 

14 

4 6 8 10 12 14 

BACK UP (Y) 
STAND BY (Y) 

Fig.13 (BA3906) 

RDNm 

BA3902/BA3904A/BA3906 
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• litJfilEJi!f§IJ/Application Example 

BA3902 

CPU 

0 4.6V 

BA3904A 

FM AM TUNING+B 
MUTE COMMON 
BAND OUT MUTE r 

SELECT 
MUTE 

IN STAND 

Voo 
BA3902 BY 

CE 
BACK 
UP 

GND 

Fig.14 

CPU 

FM AM TUNING+B 
MUTE OUT COMMON 
BAND SELECT MUTEr 

MUTE IN 

v,, 
0/5.0V CE 

GND 

BA3904A 
STAND BY 0--.rA/\IV-_J 

Fig.15 
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BA3902/BA3904A/BA3906 

MAIN 
AMP 

+ 

TUNER POWER 
SWITCH 

IGN 

CAR 
ACC KEY 

TUNER POWER 
SWITCH IGN 

iu""' ! LAMP 

BAT 

C,i-:J 
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BA3902/BA3904A/BA3906 

BA3906 

GPU 

TUNER POWER 
GE V, SWITCH IGN 

'° J 
FM AM TUNING+B ~ AG~G KEYI 

MUTE OUT COMMON (]) 
BAND SELECT MUTE -r: ILLUMI 

MUTE IN LAMP 
STAND BYo-.-""""'~ 

0/5.0V ~; 8A3906BAGK UPO-----------r+'ml BATi -1 
GND L;t_J 

Fig.16 
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BA3920/BA3928 

7~;ti.1-t?·:; "Jf.l~.A7AftUJ! BA3920 
BA3928 Reference Voltage Generator for CD Radio Cassette 

Recorder 

BA3920/BA392a t;J:, CDf:g:ti~7V'::t7Jt!·;t i-mt:~~ 

l.,f.::t .1 1) './ ·;t? IC C"9 o 

BA3920 t;J:, ? 1::J/m5Vt±l1J0)1t!Jt:, 7 v·::r m 5V' 

CD m 5V :&rf av, t- 9 ~Ubffl 15V, * f;:_ BA392a t;J:, 

? 1 ::J / m 5V, 7 V'::t m 6.5V, CD m 5V :&rf a.5V, 

t- 9 ~Ubffl 9V O)~:\!Jfflt±l 1:J 1ct:li¥~, CD ttti~ 7 V'::t 

7J t! ·;t "'.,! .7-7· bt:~iiic:'9 0 

BA3920/BA392a are monolithic IC developed for CD 
mounting type radio cassette. 
BA3920 provides, in addition to the 5V output for mic
rocomputer, various other exclusive outputs of 5V for 
radio, 5V and av for CD and 15V for driving motor. 
BA392a povides output of 5V for microcomputer. 6.5V 
for radio, 5V and a.5V for CD and 9V for driving motor. 
These IC are most suitable for the CD mounting type 
radio cassette system. 

·~:lli: 
1) 5V t±l 1J 3, a.av t±l 1J 1, 15V t±l 1J 1 pq iiil ( BA3920) 

5V t±l 1:J 2, 6.5V t±l 1:J 1, a.5V t±l 1J 1, 9V t±l 1J 1 l*.i iiil 

( BA392a) 

2) A9/J"\-f~)MOµA (Typ.) ~~J.l!. 

3) t±l1J~miifi1J~Nl9l~l!r~l*Jiiil1.., .. n,Qt.::c11.J, t±l1J~.li:~~c 

t:J:Q IC1i!t~~IW!l:.C"~Qo 

4) )_gfi1*~191~itl*.iiiilt:J:1J IC H~1i!t~1J'6B1.i<"o 

5) 12pinH')-/¥:,.;1'T-Vt:J:IJ, ~f:gm~tJ~.*~< t 

:/1.Q? ~. ~AA(-A~l):~tt:~iiio 

•Features 

1) Built-in outputs of 5V 3channels, a a.av channel and 
a 15V channel. (BA3920). 5V 2channels, a 6.5V 
channel, a a.5V channel and a 9V channel (BA392a) 

2) Standby current has made 0 µA (Typ.) 
3) By means of an output current limitting circuit, IC 

breakdown due to short-circuit of outputs, etc. is 
effectively prevented. 

4) Thermal breakdown of the IC is prevented by a 
built-in thermal protection circuit. 

5) The 12pin power package in use provides you with 
larger allowable losses, most suitable for saving 

space. 

• ~Ht~-t~~/Dimensions (Unit : mm) 

02.1 

298+0,2 .... 
2.4 ±0.1 

I llD llD llD llD llD llD llD llD llD llD DII llD I 
1 2 3 4 5 6 7 8 g 10 1112 

MODE u-8 __ ....._._~ 
SW 

STB 

GND 12 

•m~ 

CD ttti~7 V"::t:ht! ·;t I-

• Application 

CD radio cassette recorder 

00366-20-A2G537 

Rl.8 4.7±0.2 

w 

MOTOR 
BASE 15V /9V 
MOTOR 
COLLECTOR 
15V /9V 

CD 
8.0V /8.5V 

RADIO 
5V /6.5V 
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BA3920/BA3928 

v cc v cc JVcc " ~ ! l 

31- 51 k[l 

4p1n, 6pin ?p1 n 
f11p1n 

1 Op I!~ 

26k[l 
(14kD) 

4k[l 

(4pm, 6.7kD) 
6p1n, 1 OkD 

) {;t BA3928 

• ~M:fil:k'.iE#t/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

mtJo~EE Vee 23 v 

~:g'fil~ pd 3000 mW 

IJJ1'FimigiBll!J Topr -25-+75 "C 

{Jj!;::(.f)gg.all!J Tstg -55-+150 "C 

• :t1MJU1Jfl=*f*/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

Vee 6.5 22.0 v 
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BA3920/BA3928 

• '11Ui1.£19~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=16.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lsT 0 10 µA STAND BY Yi/;j"f=OV Fig. 4 

MOTOR l±l:tJ} 
BA3920 14.5 15.0 15.5 )i!flt11!:m!=300mA 

VoMO v Fig. 4 
BA3928 8.5 9.0 9.5 9H1~t Tr 2SB1009 7 / 7 Q 

/\;.'-;;( 1"71 j'ftlj~Jl!'lltm! loMO 12 22 32 mA Fig. 4 

CD :±1:1:J(7pin1 
BA3920 7.5 8.0 8.5 

Vo1 v lo1=400mA Fig. 4 
BA3928 8.0 8.5 9.0 

'11!'.EE;i'.IJJ l:.Vo11 - 20 200 mV Vee=9-22V lo1=400mA Fig. 4 

~j'iij;i:jj) l:. Vo12 - 100 250 mV 101 =0-400mA Fig. 4 

:iiM,.A.l±l:tJ~EE!l l:. Vo13 - 0.3 1 v lo1=400mA Fig. 4 

l±l:tJ'iltm!Ag:tJ 101 0.8 1.1 - A Vo1;;;; 7.5V (BA3920), Vo1;;;; 8.0V Fig. 4 
(BA3928) 

') ·y '1' JJ,!llf<,!;$ R. R1 40 50 - dB f=100Hz VRR=-10dBV Fig. 5 

l±l:tJ'iltEE (CD5V) Vo2 4.8 5.0 5.2 v lo2=180mA Fig. 4 

"<IEE~tb l:.Vo21 - 20 200 mV Vee=6.5-22V lo2=180mA Fig. 4 

~r.i~tb l:.Vo22 - 20 200 mV lo2=0-180mA Fig. 4 

JU<1J,.A.l±I :tJ"<iEE!l l:.Vo23 - 0.7 1.5 v l02=180mA Fig. 4 

1±1 :tJ'iltm!Ag:tJ 102 220 260 - mA Vo2;;;;4.8V Fig. 4 

IJ '/ / JJ,!llf<,!;$ R. R2 50 60 - dB f=100Hz VRR=-10dBV Fig. 5 

l BA3920 4.8 5.0 5.2 lo3=40mA Fig. 4 
RADIO:±l:tJ Vos v 

BA3928 6.2 6.5 6.8 lo3=70mA Fig. 4 

'11!'.EE;i:tb l:.Vo31 - 20 200 mV Vee=6.5-22V los=40mA Fig. 4 

~r.i~tb l:.Vo32 - 20 200 mV lo3=0-40mA Fig. 4 

JU< I J \A 1±1 :tJ '11!'.EE!l l:.Vo33 - 0.7 1.5 v lo3=40mA Fig. 4 

l±l:tJ"<im!Ag:tJ 1 BA3920 50 80 - Vo3;;;;4.8V Fig. 4 

(RADIO) l 103 mA 
BA3928 100 150 - Vo3;;;;6.2V Fig. 4 

') •y '1' JJ,!llf<,!;$ R. Rs 50 60 - dB f=100Hz VRR=-10dBV Fig. 5 

:±1:1:J".i!:EE (COM5V) Vo4 4.8 5.0 5.2 v lo4=180mA Fig. 4 

"<IEE~tb l:.Vo41 - 20 200 mV Vee=6.5-22V lo4=180mA Fig. 4 

~j'iij;i:jj) l:.Vo42 - 20 200 mV lo4=0-180mA Fig. 4 

JU<1J,.A.l±I :tJ"<IEE!l l:.Vo43 - 0.7 1.5 v lo4=180mA Fig. 4 

l±l:tJ'ilt)llfHg:tJ 104 220 260 - mA Vo4;;;;4.8V Fig. 4 

') •y '1' JJ,!llf<,!;$ R. R4 50 60 - dB f=100Hz, VRR=-10dBV Fig. 5 

:±l:tJ\\iEE (RESET) VoRE 4.2 4.8 5.25 v ~ r.i".i!:mf = 1 .5mA Fig. 4 

IJ 1! '/ H~J~ ~ "<iEE VAETH 7.0 7.2 7.4 v VoRE High a;J Vee ".!!:EE Fig. 4 

l±l:tJ"<im!Ag:tJ IQRE 1.5 2.0 - mA VoRE;;;;4.5V Fig- 4 
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Parameter Symbol Min. Typ. 

A.1J (MODE SW) 

RADIO MODE 'Wlt;t •s:: VMTHL 1.1 1.4 

CDMODE f]Jjt;t •s:: VMTHH 2.9 3.2 

HI PitA.1Jltii If HI 50 125 

A.1J (STAND BY) 

.A :$1 /I~ 1' f]Jjt ;t ill;B:: VsTTH 1.1 1.4 

HI PitA.1Jill:ii lfH2 140 215 

A.1J (VREFERENCE) 

HI ~A.1Jill:ii l1H31 0.4 1.6 

STAND BYPitA.:tJ'll!:ii lfH32 0 

5V *-?}l±J 1Jill:B::~ I AVoEF 0 

• 'tlUit£ro~tt'lltl**/Electrical Characteristic Curves 

694 

20 

c. 
~ 15 

> 

w 
0 
<( 

~ 10 
0 
> 
f
:J 

g: 5 
:J 
0 

0 

MOT< R 

cDa\1 

COM, RADIO~ CD5V 

-50 -25 0 25 50 75 100 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.1 f!ll!!ijjl,Jt--?}l±J1J~ittt (BA3920) 

14 

~ 12 

o_" 
.. 10 
z 
s:> 
f- 8 
<( 
o_ 

Ui 6 Cf) 

0 
a: 4 w 
;;;: 
0 
o_ 2 

TEMPERATURE: Ta ("C) 

Fig.3 Mff~~tt 

Max. Unit 

1.7 v 

3.5 v 

200 µA 

1.7 v 

290 µA 

4.0 µA 

10 µA 

0.25 v 

RD Nm 

BA3920/BA3928 

Conditions Test Circuit 

RADIO l±J1J HI ~ill:B:: Fig. 4 

CD5V, cDa.ov HI ~ill:B:: Fig. 4 

MODE SW ~f-=5V Fig. 4 

COM l±J1J HI Pitl!B:: Fig. 4 

STAND BY !lilH=5V Fig. 4 

VREF=5V STAND BY !lilH=5V Fig. 4 

VREF=5V 

10 

w 
0 6 
<( 
f
_J 

0 
> 4 
f
:J 
o_ 

~ 2 
0 

0 
-50 -25 

STAND BY ~'f=OV Fig. 4 

Fig. 4 

MOTOR 

CD 8.5V_ 

I 
RADIO 

CD5V, COM 

0 25 50 75 I 00 

AMBIENT TEMPERATURE: 1" (Ci 

Fig.2 f!Jl!!ijjl,Jt--?}l±J1J~tt (BA3928) 



• iJliJ~IEli&~/Test Circuits 

5V 

BA3920/BA3928 

Fig.4 

BA3920/BA3928 

Fig.5 IJ ·;; / )~ 1) :JI 'J ~ 3 /jJUJ'.iElllJJll\ 

RD Nm 

1 OOOµF 
+ 

BA3920/BA3928 

2 11oSW, 

lbmo 
v,. 

v,, 
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MODE 
~5V 8 

4.3V--1.'.0 -<>~·--<,_.o------+---

J, l l 

COM :±::h 5V 

MOTOR:±::!:J 15V/9V 

RADIO :±::h 5V /6.5V 

CD :±::!:J 5V 

CD :±i:!:J BV /8.5V 

RESET :±i:!:J 4.8V 

Fig.6 
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15 
MOTOR l:ltl:J 

5 

RESET l:IJ:l:J 

10 20 
V,, IV I 

Fig.8 Vcc-~1±11.J~tt (BA3920) 

20 MOTOR l:IJ:l:J 

CD B.5V l:IJ:l:J 
RADIO l:IJ:l:J 

CD5V l:IJ:l:J 

RESET l:IJ:l:J 

10 20 

Vee (V) 

naNrn 

BA3920/BA3928 
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• fj!JJJJ:.O))i~ 

( 1) &•iii± 1: -::)\, \ -r 

*1c~~-~~&•t1±tmM9Q9~70)k~. lli:tJ 

iii± Ii)., :tJ ~ tt Q &$iii± I: i~ff: ~ T '' * 9 o J: -::> T &$ 

~l±ifiliO)~~J.£1;: li+~H!~ ~ -r < t!. ~ ''o 
(2) ~lli:fJO)~~l.l:.~:::i/7/"ifl:-::>''T 

RADIO (4pin) , COM (5pin) , CD5V (6pin) , CD8.0V 

/8.5V (7pin) , MOTOR15V (11pin) O)~lli:tJYilil-TC: 

GND r .. i1:~~J.l:.~O) :::i / 7/"if f 1l'T)., tt T < t!. ~ ''o 

::J / 7/ -ij-O)~:il Ii 3.3 µ F J..:.lJ:. \.', )M,fl~;Jttt;;: C \.'~:II 

~1t0)1j\ ~'I 9 / 9 J(,il[~!l::J / 7/"if f tlt!ll!:tlt ~ * 9 o 

(3) i&iiltmti¥~!EIH~l:-::>''T 

RADIO (4pin) , COM (5pin) , CDSV (6pin) , CD 

8.0V/8.5V (7pin), MOTOR15V (11pin) O)~lli:tJl:li 

~tt~ttO)iltmtlli:tJ~~~Ti&iiimt•~IEl~#~~~ttT 

.t:JIJ, i&iiltmtHif, ~f,ij:,,3- HiJO) IC~tlifBD1.l:.~*9o 

Z.O)i§iUi!El~li r70)*ff~J O)il[)MffilJ~R\.', IC \.'li:k~ 

:11:::i:..-7:..-~t.i:c\.'~•~*iii*Wmttt-rtilti*~~~tt 

-r7 '") :r ~t;;:,,J: :i 1:*m1 t -:i n~~t ~-rs •J *9 o 

(4) "if-7JL-!EIH~~~1;:-::i,1-r 

AAe<J~tliBfll.l:.O)t.:~, iMifli¥~1El~f~~~Ts 1J *90) 

\.', ~ - 7 JL-@H~f'FiJJHif I: li:i:lli :tJ ;If OFF ~}.;Im C: t;;: I) * 

9~ -J.EiMifl~~~*9C:mM~*9o 

(5) Mg-1!!1:-::i'' T O))i~ 

BA3920/BA3928 

&*e<Jftif!)'C~tll:ff-~ ttt.:ft±i!!li~tt±i!!C: t GND (12pin) 

Yilii-Tl:M ~ T+$HiiVH9-/51 ~!Bl~ C: ~. ~~!:ii~ 

8~1:-Tilli f ~ ~ t;;:w~9 - /!!ic~I: ~ -r < t!. ~ ''o 
(6) IC O)flm~~O)tJll:Jf:l:-::>''T 

i&iilie<JfJ:~iHlij<''T Z.O) IC O)fl~W!~ Pdli 25'C !ti-I* 
1:s'' T 3W \.'9 o D5l:AA~ f-::> It f.:~~t;;: ct~~ TAA 

ftiRt$Jtll~JHmti ~-rs IJ * 90)\.', .:'~~ < t!. ~ ''o 

PMax m'ft.~n ( ) Ii BA3928 

• CD8.0V \.')illJ!f9Qil[:fJ P1= (Vcc-8.0V)XCDB.OV 
(8.5V) (8.5V) (8.5V) 

O)iC<::k lli :tJ iii* 

• CD5V \.')l1!Jf9 Q il[:tJ P2= (Vcc-5V) XCD5V O):iC< 

:klli:tJ~)M 

• RADIO \.')illJ!f9Q~:fJ P3= (Vcc-5V) XRADIO 5V 

O)iC<::k lli :tJ iii* 
( 6.5V) ( 6.5V) 

• COM5V \.')illft9 M~:tJ P4= (Vcc-5V) XCOM5V 

O)iC<::k lli :tJ iii* 

• RESET \.')illJf9Qil[:fJ P5= (Vcc-4.8V) XRESET 

t• 
• ~IBl~iltmt\.')illft9Qil[:fJ Ps=VccXIEl~iltiM 

PMax= (P1+P2 or P30)*~''n) +P4+Ps+Ps 
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BA3922/BA3924/BA3926 

BA3922/BA3924/BA3926 
CD 7 5/ iJ i? J¥.lfl)!{ 
Reference Voltage Generator for CD Radio Cassette Recorder 

BA3922/BA3924/BA3926 ,;1:, CD 7 V:11-t?Jt10) ~AT L. 

~~~JHIUH"T o 

""<' { ::J / ffl ( 5.0V /BA3922, 5.0V /BA3924, 5.6V /BA3926) 

1±111 O)fi!! ,:, CD ffl (7.5V/BA3922, 7.5V/BA3924, 12V 

/BA3926), AUDIO ffl (7.5V/BA3922, 7.5V/BA3924, 

av /BA3926)' -:c- :$! ~Uhffl ( 12V /BA3922, 9V /BA3924, 

13.5V/BA3926) 0)3W.ltll±l1J.&tf~im!~EEl A 9 /1\{ 

Yifif-0) High, Low l' ON/OFF l' ~ .Q Vee+B 1±1111 l*liil 

l,,1'.'~'*9 0 

The BA3922/BA3924/BA3926 are power supplies for 
system reference voltages of CD radio cassettes. 

-~~ 
1) ""?'{::J/Jtl5.0V*l±l1JO)fi!!':, com, AUDIO.ltl, 

"E-:$l~~Jtl0)3W.ltll±l1JIM~. comti~7V* 

:11-t? ·;1 I- ~A71',::&ill'To 

2) A9/J\{°ii5*0 µA (~~tfi) l~J.liVn':l:To 

3) 1±11J~5**1JllfRIEli&ll*lil!,;n'.:,t.:ilb, 1±11J~~tJc 

':J:.Q IC~tlHfi.ll:.l,,:l:To 

4) 12pin 1~'7-1" ·;1 7'-V': J: IJ, W!ii!tft~;IJf* ~ < t 
h.Q? ~. ~A~-A~~t,:aill'To 

5) IC IAA~tl1J•6~<'t.:&1>, )M.Jlf*a'IEli&ll*Jill,,l\.' 

:!:To 

6) ~~~EE Vee I A 9 ;.... 1\ { ~f-0) High, Low l' ON/ 

OFF l' ~ .Q Vee+B 1±1jJ1 l*lil vn \ * T 0 

•Features 

1) In addition to the 5.0V system output for micro
computers, the power supplies provide the output 
special for CD, AUDIO and driving the motor, and 
are most suitable for CD mounted type radio cas
sette systems. 

2) The O µA standby current (design value) is realized. 
3) Thanks to a builtin output current limiting circuit, IC 

damage due to output shortage, etc. is prevented. 
4) By means of the 12-pin power package, allowable 

loss can be taken so large as the IC is most suit
able for space-saved design. 

5) A thermal protection circuit is built in to prevent the 
IC from thermal breakdown. 

• *~-1"~1iil/Dimensions (Unit : mm) 

02.1 

Jan an an an an an an an l1Il an an an J 

1 2 3 4 5 6 ?· 8 9 10 1112 

R1.8 4.7.±0.2 

t=1 

6) The Vee + B output is built in to turn ON/OFF the 
power supply voltage Vee by Hi or Low of the 
standby terminal. 

• Applications 

CD radio cassette recorder 
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BA3922/BA3924/BA3926 

• :7'o·~?~1'777A/Block Diagram 

• ~M•*~~/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

~PtJn•s: Vee 22 v 
li!fgftj~ pd 3000 mW 

IJ.rf'Fi.11.JllM!I Topr -33-+85 ·c 
iliH'i'i.11.Jl~Wl Tstg -55-+150 ·c 
~m~Ptin•s: Vsurge 30* v 

• &i!@ltlfl:~fti:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

•i.!i!'ilB:* Vee 5.0 22.0 v 
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BA3922/BA3924/BA3926 

• 'lUUr.J ~ tt /Electrical Characteristics (Unless otherwise noted, Ta= 25'C, Vee= 12V /BA3924, Vee= 1 SV /BA 

3922, BA3926) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

7. 9 //(1'~1lllmi!ilJlt lsT - 0 5 µA STAND BY mT-=OV Fig. 11 

BA3922 - 20 43 mA STAND BY mT-=5V Fig. 11 

llllm'll!lJlt 1 BA3924 101 - 20 43 mA STAND BYmT-=5v Fig. 11 

BA3926 - 25 55 mA STAND BYmT-=5v Fig. 11 

BA3922 - 60 110 mA STAND BYmT-=5V, Vcc=11.5V Fig. 11 

llllm'll!lJlt 2 BA3924 102 - 60 110 mA STAND BYmT-=5V, Vcc=8.5V Fig. 11 

BA3926 - 75 130 mA STAND BYmT-=5V, Vcc=12V Fig. 11 

BA3922 11.5 12.0 12.5 v jlf.j11!;)Jlt 400mA, ?'H'Ht Tr2SB1370E Fig. 11 

Motor t±l 1J '!IEE BA3924 VoMO 8.5 9.0 9.5 v ~f.j11!;)Jlt 400mA, ?'Ht Lt Tr2SB1370E Fig. 11 

BA3926 12.5 13.3 14.0 v ~r.Ji!i)Jit 400mA, ?'Hi Lt Tr2SB1370E Fig. 11 

«-7. F71' :7"'oll:lJlt IBMO 20 40 - mA Fig. 12 

t±l1J~T- GND;:, 3 - 1--~ilit lsM - 230 500 mA 0.1Q GND ;:,3- I- Fig. 11 

I)·:; /Jv~$;$ RRM - 50 - dB f=100Hz, VRR=OdBm, loM=400mA Fig. 11 

BA3922 7.1 7.5 7.9 v lo1=400mA Fig. 11 

Audio t±l 1Jill:EE BA3924 Vo1 7.1 7.5 7.9 v lo1=400mA Fig. 11 

BA3926 7.6 8.0 8.4 v lo1=600mA Fig. 11 

BA3922 - 20 ±100 mV Vcc=9-22V, lo1=400mA Fig. 11 

'<ll:EEJ!:lb BA3924 L>Vo11 - 20 ±100 mV Vcc=9-22V, lo1=400mA Fig. 11 

BA3926 - 20 ±100 mV Vcc=9.5-22V, lo1=600mA Fig. 11 

BA3922 - 50 ±150 mV lo1=10-400mA Fig. 11 

~r.JJ!:lb BA3924 L>Vo12 - 50 ±150 mV lo1=10-400mA Fig. 11 

BA3926 - 100 ±200 mV lo1=10-600mA Fig. 11 

BA3922 - 1.05 1.25 v lo1=400mA, Vcc=8.0V Fig. 11 

ft!J\7't±l1J~ BA3924 L>Vo13 - 1.05 1.25 v lo1=400mA, Vcc=8.0V Fig. 11 

BA3926 - 1.15 1.4 v lo1=600mA, Vcc=8.5V Fig. 11 

BA3922 0 - 400 mA Vo1;;,;7.1V Fig. 11 

t±l1Ji@:)Jlt~:ll BA3924 101 0 - 400 mA Vo1;;:;;1.1v Fig. 11 

BA3926 0 - 600 mA Vo1;;,;7.6V Fig. 11 

t±ltJmT- GND;:, 3 - 1--ill:lJit ls1 - 200 350 mA o.rn GND ;:,3- I- Fig. 11 

'J ·:; 7" Jt-~:*$ RR1 60 70 - dB f = 100Hz, VRR = OdBm, 101 = 400mA Fig. 11 

BA3922 7.1 7.5 7.9 v lo2=800mA Fig. 11 

CD t±l1JtEE BA3924 Vo2 7.1 7.5 7.9 v lo2=800mA Fig. 11 

BA3926 10.9 12.0 12.5 v l02=800mA * Fig. 11 

BA3922 - 20 ±100 mV Vcc=9-22V, lo2=400mA Fig. 11 

iliEEJ!:lb BA3924 L>Vo21 - 20 ±100 mV Vcc=9-22V, lo2=400mA Fig. 11 

BA3926 - 20 ±100 mV Vcc=13.5-22V, l02=400mA Fig. 11 

BA3922 L>Vo22 - 50 ±150 mV 102= 10-800mA Fig. 11 

~r.JJ!:lb BA3924 L>Vo22 - 50 ±150 mV 102=10-BOOmA Fig. 11 

BA3926 - - - - - - Fig. 11 
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BA3922/BA3924/BA3926 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

BA3922 - 1.05 1.25 v lo2=400mA, Vee=8.0V Fig. 11 

iii1J\.A.:±l1J~B BA3924 Ll.Vo23 - 1.05 1.25 v lo2=400mA, Vee=8.0V Fig. 11 

BA3926 - 1.25 1.6 v lo2=800mA, Vee=12.5V Fig. 11 

BA3922 0 - 1 A Vo2~7.0V Fig. 11 

:±l1J~)Mg:a BA3924 102 0 - 1 A Vo2~7.0V Fig. 11 

BA3926 0 - 1.3 A Vo2~10.5V Fig. 11 

:±l1JYllH- GND ~ =i - t-~lm ls2 - 100 200 mA 0.10 GND ~=i- t- Fig. 11 

BA3922 50 60 - dB I= 100Hz, VRR = OdBm, 102 = 400mA Fig. 11 

IJ ·:; :fJv~~$ BA3924 RR2 50 60 - dB !=100Hz, VRR=OdBm, lo2=400mA Fig. 11 

BA3926 - 50 - dB I= 1 OOHz, VRR = OdBm, 102 = 400mA Fig. 11 

BA3922 4.7 5.0 5.3 v lo3=250mA Fig. 11 
COMMON 

BA3924 Ll.Vo3 4.7 5.0 5.3 v lo3=250mA Fig. 11 
:±l 1J'ilt/£ 

BA3926 5.3 5.6 5.9 v lo3=250mA Fig. 11 

BA3922 - 20 ±100 mV Vee=7-22V, lo3=250mA Fig. 11 

~1£i{!:lb BA3924 Ll.Vo31 - 20 ±100 mV Vee=7-22V, lo3=250mA Fig. 11 

BA3926 - 20 ±100 mV Vee=7.6-22V, lo3=250mA Fig. 11 

BA3922 - 40 ±100 mV lo3=10-250mA Fig. 11 

~j';lji{!:IJJ BA3924 Ll.Vo32 - 40 ±100 mV lo3=10-250mA Fig. 11 

BA3926 - 80 ±150 mV lo3=10-400mA Fig. 11 

BA3922 - 1.2 1.6 v lo3=250mA, Vee=5.0V Fig. 11 

iii1J1.A.:±l1J~B BA3924 Ll.Vo33 - 1.2 1.6 v lo3=250mA, Vee=5.0V Fig. 11 

BA3926 - 1.2 1.6 v lo3=250mA, Vee=5.6V Fig. 11 

BA3922 0 - 250 mA Vo3~4.7V Fig. 11 

:±l1J~)Mgil BA3924 103 0 - 250 mA Vo3~4.7V Fig. 11 

BA3926 0 - 400 mA Vo3~5.1V Fig. 11 

:±l1J~-T GND ~ =i - t-~)M lss - 150 240 mA 0.1 Q GND ~ =i - t- Fig. 11 

IJ '/ :f Jv~~$ RR3 60 70 - dB I= 100Hz, VRR = OdBm, 103 = 250mA Fig. 11 

BA3922 14.5 14.9 - v lo4=35mA Fig. 11 

Vee+B:±l1J& BA3924 Vo4 11.5 11.9 - v lo4=35mA Fig. 11 

BA3926 14.5 14.9 - v lo4=35mA Fig. 11 

BA3922 0 - 50 mA Vo4~14.4V Fig. 11 

:±l 1J ~;mg:11 1 BA3924 1041 0 - 50 mA Vo4~11.4V Fig. 11 

BA3926 0 - 50 mA Vo4~14.4V Fig. 11 

:±l1J~)Mgfi 2 1042 0 - 50 mA Vee=6.0V If.¥. Vo4~5.4V Fig. 11 

Reset :±l1J 

p~~ \)2,,fj. ~;m Is 0.5 3.5 - mA Vee+B=5.0V Fig. 11 

Vee+B.ll:t..t.tf~J i.,~~''fii VTH1 6.2 6.5 6.8 v Reset ~-Vee ra%:: 47kQ <7)f!tM':t$ Fig. 11 

Vee+B.ll:tTtf~J i.,~~'fi VTH2 5.2 5.5 5.8 v Reset~-Vcc ra%:: 47kQQ)f,fft/L~t$ Fig. 11 
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BA3922/BA3924/BA3926 

Parameter Symbol Min. Typ, Max. Unit Conditions Test Circuit 

A.tJ (MODE SW) 

CD t±ltJ'll!:EE OFF v«Jv VTHu - - 1.7 v -Fig. 11 

CD t±ltJ'll!:EE ON v«Jv VTH2 2.3 - - v Fig. 11 

BA3922 l1H1 50 100 200 µA MODE SW Yl/fi'f=15V Fig. 11 

HI Pi\'A.tJ~ilit 1 BA3924 l1H1 40 80 160 µA MODE SWYl/fi'f=12V Fig. 11 

BA3926 l1H1 50 100 200 µA MODE SWYl/fi'f=15V Fig. 11 

A.tJ (STAND BY) 

IC 7.5' /1~1-EEv-"'Jv VTHL2 - - 0.4 v Fig. 11 

IC IM'F•E£v/\;'Jv VTHH2 1.2 - - v Fig. 11 

HI Pi\'A.tJ'li!:rnt 2 l1H2 - 25 50 µA STAND BY Yl/fi'f=1.5V Fig. 11 

~t±ltJ•E£<7)i.!i\JtfHk Lo.VT - 150 - PPm/"C V0Mo.Vo1.Vo2.Vo3.Ta = - 30 - as·c Fig. 11 

* BA3926 0) CD tll:IJ'iltEEl:-:i~'l : Vo2;;,v0Mo-6Vo230Jff,f, CD tll:IJ l;J: v'\'' .1 v-'.111:: (, Tliii'F (,:!:'It A, 

1) :A '.Ir /J{-fllifll!llll\iltilltl::A:IJ (STAND BY) OJill!:iEPi\'l;J:, STAND BY iltEE=OV, t tlPJi>H;J:, STAND BY=SV l''t, 

2) tll:IJiltEE (CD7.5V) l::CDtll:IJiltEEOJ)g/lfH!tOJilli:iEPi\'l;J:, MODESW=5Vl''t, ttli'.HW:, MODESW=OV1''t, 

• C~ft-J~ttllb*l/Electrical Characteristic Curves 
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--- MODE SW OFF 
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0 

----- MODE SW ON 
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------ ---
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SUPPLY VOLTAGE : Vee (V) 

131--+-+--+--+--t--+---+-+--+1--+1-t--+--l 
c MOTOR 
.} 1 21=~~1=--l-HH_,~4=-t--t-1 
. . 1 1 l--+-+--+--+--t--+---+-+--1--1-1--+--J 
w 
~ 10>-+-+--+--+--t--+---+-+--+---l-t--+--l 
I-
~ 91--+-+--+---+--+--+--+-+·-t--1-1--+--l 
> 
1-
::J 
0.. 
1-
::J 
0 

8 1--t--+-+--+--+--+--tC D, AU DI 0 t--t--

71--t--+-+--+--+---t--+--+-+--l--l-1--J 

61--t--+-+--+--+--+--+--+-+-+--1-1--t 
cbM 

5!=-............... -+--t--+--t---+-r-t--t-i---1 
4~+-+-+--+-~-t--+--+-+--1--1~~ 

-30 0 50 100 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.7 t±I t.Ji!i:J.±-f.!ijllif).ffi\Jl!li¥'fi ( BA3922) 
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BA3922/BA3924/BA3926 
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BA3922/BA3924/BA3926 

• ill~~IEIMl&l/Test Circuits 
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BA3922/BA3924/BA3926 

STAND BY 

MOTOR 

AUDIO 

COMMON 

MODE SW 

OD 

! li ' I " " I " " I " r: ' 
5.5 6.5 

Vcc+B(V) Vcc+B (V) 

Fig.13 

* Reset ~=fO) ON/OFF (;tVcc+B ili/fiT-G')~I±: ~ ~f:l:l G l \, \ * 9 0 _lffi(l (j: Reset ili/fiT-(: / Jv 7' ") /f,fttit ~ i>ttt t:::. t ~ G') 

ll.15_l;lf1Jll.15 r:lflJ llijG') I::: .A 7 IJ ') .AG')*lT-~~ GT\.';!: 9 o 
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Vcc+B 1pin 

16.3k 

4.5k 

2 

4 

3 

MOTOR 3pin 
BASE 4pin 

AUDIO Spin 
COMMON 6pin 

CD 8pin 

naNm 

BA3922/BA3924/BA3926 

~~~ix: Vcct lil£1lil~1.iil''9 o 

lt'7-7''.//(f)7-.9/J~-( 7-.-( ·:; 
7- t;,: c "-(f)lt*1C/it,E§:lfl' ~ ;!: '9 0 
i!i'il!:Jx: l' t 'il!;mt:g!i;lf)i"!) t;,: ~' J: 
? c:~itlltVrs1J ;!:'to 

'E-9m-T(f)~~tl:l1.Jl''9o 9H1 
cn:: 2SB1370 (f) E 7;.,? t ~ < 
l.tF7/?~tfHU&~;1:'9o E7 
/'/ (hFE=100-200)o F7/? 
(hFE=160-320)o l--7/:l7-.9 
l.t z.· ~ .Q t!. Ct IC m -TC: l!i < It 
9-:.--~nH vr < tc.~~'o tl:l1.J 
m.:r-1:1.t~~.tl:{})(f):::i :.--:r:.--'l1'tf 
1t-~z.·'9 o 

AUDIO,COMMON,CD (f) ~ tl:J 1.J 
m.:r-r't 0 ;: tt 6(!)1HJJ!trO)~mt1.t 
'E-9m-T-J: IJ1#~ vr Pdtf*~ 
<tJ0>d:~'J:?1:vn,;1:'90 ~ 
tl:lnm.:r-1:1.t~~.tl:{})(f):::i :.--:r:.-
'ij' tJf ,Q,~ z.· '9 0 
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~c -15- 'It -15-

MODE SW ?pin 

RESET 9pin 

STAND BY 11pin 

Vee 2pin 

Pre GND 10pin 

Pow GND 12pin 

708 

~ 1illi llil Xfr 

55k 

95k 

7 

BA3922/BA3924/BA3926 

Yifij T- ~ll. ~Jl 

t!UitJ:t l' t, ~ ~ 'fi ~ *ll:: t, n' * 
9 a A 1J 1 / I::° - :$1' / :7. (;t 150k 
Q (Typ.) 1'9 a 
MODE SW Q) CD :±11Jill:E£Q)t;J]~ 
;tilj;EE(;t 2V (Typ.) l'9a 

;t- :1 / :J v 7 :$1 :±1 h (;:: f.j: "".)ls 
1J :l:9Q)l'ill:iJ.H:Q)r~i':::~filit~i'it 
H&*'li L, T < t~ ~~'a .:: Q):±l1JQ) 

~-....---09 ON/OFF (;t, Vee+Bill:fEQ).:ll."5 

"39k 

100k 

J:1.f1J, .:ll:."5T:lf1Jill;EEl'*:l;IJ 
:l:9o 

Z: Q) IC ~f,f(J) ON/OFF A 1 ·:; 7-
1'9 0 

~~~EE~T-l'9o~~~~Q)m~~-~. MOTOR:±l1Jill:•Q):1~~71/~•. Voo+BQ)ill:•t 
llil~ill:-l'9 0 3¥ntllil~1J> &IC :l:.l'Q)!!~**;lf~~ \~~,;1:~~9 7->~:h.:lf~ IJ * 9Q)l' VeeYiffi'f-Q)ifi < (;:: 
::i:..--7':..--it~ .A:tt T < t~~~'o 
i!f;il!tEEiw., ~i!f;il! t t.i: 7-> ;!< 1 / I- Q)fl:'.Ji'~· GND 1'9 a IC Q)-lf :;f :7. I- v - I- t (illfiJC L, n' :l: -It A-a 
Z..Q) Pre GND 1Jf!lli:h. :J; 9 t, ~:±11J1i!:EE-\"'~ L, ~ ~ 'fifJ"T :h. 7-> Ill!~!::: t.i: IJ :l: 9 a 

~11!;j~Q):11J ~71 /~·-\"'llil~11!:•t.i:<':'.Q) GND 1'9 a GND ~IJl;::(;t+7tii~ l,T, /\:$1-/~~H 
l,T < t~~~'o Z:Q) Pow GND (;t, ICQ)-lf:;f;;z. 1-v- I- UlfiJCL,H':l:9a 
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• MJILl:.O))ii\ 

( 1 ) Jbf'Filti~i!tJ±ialHJ I:"::> L '""( 

ib~i!t~iltl±ialHl~~tL~ ib~~IHl~•O)ialHJ~-~O) 

IHll!M;\Hmih1'Ftf1:lil~iE ~ tL n \ :!: 9 0 1;j1i1il:mJ I_,:!: I_, z I;;!:, 
i!t~li{J4;j1iO)~Jl.~1il;;t1*H~ ~:!:ti: ldf, z. tL S O)ialHJI*! 

~ 1;;1:4;j1i1iti:O)••t..~ib I;;!:~ I) :!: ti: lvo ilt)~iltJ±tf.g.t±l tJ 
ilti± t1i'M'.A.t±l 1:Ji!t1±~ ua ~ t.:ilt1±PJ"""F1: t.t •J :i: 9 t, 
£$ilt)Jili (:: I_, Z 0) Jb1'F I;;!: f.t ( f,t I):!: 9 o I_, tJ> I_, f.t tf S •• 

~ilti±Ws~kij, t±ltJ~~w••~~t.t<t.t.Qz.t~~ 

I) :J:i!/v0 

(2) fl~H~:;/i;: Pdl:"JL'Z 

ff~m:;ii;:1: "Jc\ z t;;t, ~IJ*'£1:Mffi~1;j1i (:: IC O)i*!J5B)llifl' 

~tJO)•lH:t~~ 1..,z s •J :J:90)~, El~t 1.., z .:·Mm< 

tC.~L' 0 9Hilt PNP l--5/V.A1Zi)ji_,""( AUDIO, CD, 

COMMON~~it~zsij:J:90)~, nMHl--5/V 

.A 1Z O)ff~t~:;ii;:O):?tJ1: t sjJIL' I_,:!: 9 o ~~O) Z:f~ffll:~ 

f.: ~ Z £;;1:+-$tf.t-Y-V/ it f.:i!""( ( f;'_ ~ L 'o 

• ~t~m:;li;: PdO).:Wl:"JL'Z 

~)Jlil{_JIJ:-;jj(~ i ~L' Z, Z. 0) IC O)ff~t~:;li;: Pcitd: 25°C !Ii 
1*1:sL'Z 3W ~90 Z:f~JfjO)~I: IC 1*!$~)llifl'9.Q~ 

ti i J..:ffO)••~tAAffi~!IB**1:J: ~ zmff~O)_t, tNAA 
t!itJ~·,_e,~;IJ> c.·? tJ>, ,_e,~f,t:ijJrg-1;1: t'O)* ~ ~ 0) tO)tJ~·,_e,~ 

tJ> i~J:E ( t~· ~ L 'o 

(£*~) 

Pd= P-Po 

P: ~)~tJ>SO)f#~ilttJ, Po: IC tJ•S~fi1il:f:J:l:~9.Q~ 

1:J 

(--~) 

·AUDIO ti:l1:JO)j}ljfj'~1:J 

P1 = (V0Mo-Vo1) x 101 

• CD !±1 tJ O)j}ljfj'~:tJ 
P2 = (V0Mo-Vo2) Xlo2 

·COMMON t±l1:JO)j}ljfj'~1:J 

P3 = ((VoMO-Vo3) Xlo3 

• Vee+B t±l:tJO))lliJf~:tJ 

P4 = ( (Vee-Vo4) Xlo4 

• 1Hll!Ut~1: J: .Q)lliJf~:tJ 

P5=VeeXIQ 

·MOTOR t±l:tJt:J:.Qj}ljfj'~:tJ 

Ps = (Vee-VF) XIBMO 

Pd= P1+P2+P3+P4+P5+Ps 

Vee : J:E'M'~~~J±0)~*.1i 

VoMO : t±l:tJ~J± (MOTOR) 0)~1]\ij§ 

Vo1: :±ltJ~J± (AUDIO) 0)~1]\ij§ 

Vo2: :±ltJ~J± (CD) 0)~1j\fi 

BA3922/BA3924/BA3926 

Vo3: :±ltJ~J± (COMMON) 0)~1]\ij§ 

Vo4: :±l:tJ~J± (Vee+B) 0:>~1Mi 

Vee-VF : J:E°M'~)~~J±0)~*.1i-0.7V 

la : 1Hll!~~~0)~*.1i 

101 : J:E°M':±ltJ~)~ (AUDIO) 0)~*.1i 

102: J:E°M':±l:tJilti~ (CD) O):ITTi*.1i 

103: J:E°M':±ltJ~~ (COMMON) 0)~*.1i 

104: J:E'M':±ltJ~~ (Vee+B) 0:>~*.1i 

IBMO: J:E°M'-"-.A 1''51 :r~~O)~*.fi 

-----------Vee 

V OMO 

Fig.14 

(3) .g.~~:±l:tJY:ffi-TO) :::i :,,7: .. ,;t1:-:ic' z 
MOTOR (3pin), AUDIO (5pin), COMMON (6pin), 

CD (8pin) O).g.~)1\:±ltJY:ffiT-t GND r .. i1:~~.ll:.ll()Jfl0) 
:::i :.-7:.--tt i .A.tt zrn~ :i: 9 o ~:fi:1ilt~mmMnPJ_tO) 

1i ~).ffi!...1;j1i f,t c 1: J: .Q ~·~11:;0)1j\ ~ L \ ::J / 7 / -tt is 

f~L'(f2_'~L'o 

(4) Pre GND (10pin) (::Pow GND (12pin) l:"JL'Z 

f tL·f'tL GND pin ~9 o Pre GND (10pin) td: IC l:l*!;ld 

~ :fL "°(L'.Q£$~J±~'<1>fO)f1!3.g.~~. ::J /l~v-110)£ 

$0) GND l:t..~ZL':!:9o 

J: ~ z, Z.O)YifijT-tJ"IQltL.Q C:*f;jttl:~'M'tJf~~ I_,:!: 90) 

~, Z. 0) YiffiT-0)~!!.f.! I: Id: +-53-511\ I_, Z ( tC. ~ L' o fijl ~ :±l ~ 

:fL.Qilt~t;f:~~ I) J'/~7'~9 o 

Pow GND (12pin) td: Pre GND P.19j.O) GND t IC 0)-IJ

·:f;z 1-- v- !--'<1>1\-;; 7 ;1.11Jvt ttltr.:~ n n':!:9 o 

(5) 9Hitt PNP l--5/;'./.A1Zt:-:ic'Z 

tit~ t I..,:!: I.., Z Id: ~UO) 2SB1370 0) E 5 /?, F 5 /? 

ifft~1_,:J:9o 

Z. 0) I- 5 / V .A 9 O)Jl~;jj( Id: T0-220FP ~To 

(6) ~iltl±f*~t:"JL'Z 

*i1!:M~*.iltl± Id: 22V t f,t ~Zs IJ :!: 9 tJf, .A 1Z //\ 1 H;j 

(.A 1Z / 1\ 1Yiffi-T11 pin Low) 1:~]UJ 200ms 0) 30V :!: ~ 

O:>ttlv~iltl±i•Hl..,Zsij:J:9o Z.O).Hit".Qkll()~, 

Vee=23V pJ_t1: t.t .Qt, ~iltm*~IBl~tJf1'Fih9 .Q J: 

?l:~~J!ltl..,ZL':!:To ~iltl±f*~IBl~tJff'Fib9tLli, .A1Z 
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//~1~1!iliMlt)Jlf 1st l;l:lk~ 1) J"/.l'(J'filt~tt.:H· o 

*f.:, 7<1l/1~1~1ff (11pin) High(7)~, *f!!~'.t:S*'.IE~ 
\ 

I I!~ HiH:t:ft:PtJn ~ :11.t.:~.g-:v lli.J~1;:i&11im¥ill!ill!!tf 

f'l=til,, ~~c Vt"&-~1±1:1JtfOFF L,*9o 

( 7) i&l•~'f*il 1;:? \, \ -r 

MOTOR (3pin), AUDIO (Spin), COMMON (6pin), 

CD (Spin) (7)3~i&i1±1:1Jl;:s1,'T'llt)Jlf3•J..:l...t(7)~.g-, 

~~$(7)~)Jlf~ml!ill!!~~?Tff~(7)~)Jlf'fifi?~)Jlf*~ 

m ~ti.* 9 o 2: :11. i:, (7)~7--'Ultf Pow GND ( 12pin) c 

llil•fl'L~1t~•:11.~~-~~tt~m•1.,,-ra9GND~ 

3 - t-ii)llf(7)ii)Jlffifi* ?1±1t.r~)Jlf1;1:""ftJf 92:t1;:tJ •a 9 0 

(8) -ij"-VJ(,f¥ilt;:?\,\"( 

l!ill!§~)Jlf, &~i!lil±l:1J~)j!f(7)~m1i~ GND~3-I-~ 

)Jlft;t)gJlt:l'""~< tJ91;: L,t.:t.f? "t'~ Vf?ii)Jlftf~~99 

~? 1;:~ljf ~ :11. Ts IJ * 9 0 * f.:, IC tf~',%1:::i&IAA L, f.: 

~ -ij--v~~~71-~~;....l!i]l!§~~?T&•i!iil±l:1JI 

Off[,,, i&IAAl~~L,, )gJl*l'W:h.~~~99~?~ 

iJ?Ts•l*9o 

• litilfJl!ill&~/Application Example 

BA3922/BA3924/BA3926 

(9) CD 1±1:1Jl;:?1,'"( (BA3926(7)#) 

Fig.15t;:jf-9~?1;:, CD ~i!lil±l:1J 12V (Typ.) (7)1!i]l!§~ 

)Jifl;I: MOTOR~iiff13.3V (Typ.) ~IJ#l;~L,"(J=.)IJ, CD 

(7) ~ filj tf 800mA (7) ~. Jll 1j\ A 1±1 :1J ii H: ~ !;!: 1.25V 

(Typ.) ~-9 f.:llJ, CD 1±1:1J•G:tf MOTOR tJ•i:, CD (7) 

~1J'.A.:1J~G:~I~ l,sll.'f.:'fifi~ IJ *~ < tJ ?f.:fi.g-, 

CD!f:l:1Jl;l:v~1v-1!cl,Tti~L,*~~o 

Vee 

v ••• I 
Fig.15 

R/P AMP LINE AMP GEO POWER 

OD 

710 

+ 
22µ 5 

~--'-~~~~~-'-~~ 
Vee+B 

STAND BY 

AUDIO 

2SB1370 E or F 

+ 6 COMMON RESET MOTOR,_3 _ ___. 
22µ MODE SW Pre GND Pow GND 

7 9 10 12 

Fig.16 
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BA6220 

BA6220 ~Jl,JJ.1 DC -=£ - ~ 1.IJliftljfjq] IC 
General Use Electronic Governor 

BA6220(.t, )Jlffl DC'E - 9 (J))fJlffiljmJffl ':00~ [,, f.: 'E / 

1J~·;;?ICT9o 

•••~~~•. •~•••. 1t••~~m11J@•~~~ 
m~~:h. DC'E-9~S~~9~mm•hf~lliL,OC 

'E- 9 (J))fJlffiljmJ f fi'L' * 9 o 

91-i;ftt:li:~ Bl'.J!9 ~ z. t Te~l(J)DC'E- 9 ':MJitc· ~ 

*9 0 *f.:, IC(J)-tJ-:i:::i. t-v- H:t~~~:htd!Fff 

GND~--9~Z.tT, ~-m~f*~<9~Z.tffT 

~*"to 

The BA6220 is a monolithic IC developed for speed con
trol of general purpose DC motors. 

•!Ji.¥~ 

1) lb1'F•~•l±lBIHJ1f$L' (Vcc=3.5-16V)o 

2) 1~•f:Eai¥(7)ml1J t-Jt-? ff~;¥':*~ L 'o 

3) &'.&:IDrAA1f~ljffl T ~ ~ (7) T~!f=Wm~tf* ~ L 'o 

~~M~:l£:~(7)RJ!~~~e~(7)0C'E-9~M!itT~ 

~o 

• .If.lit 
7~::t1J-!:? ·;; t- v ::::i - 5iW 

• ~Jf~>ti!~/Dimensions (Unit : mm) 

9.3±0.J 

RI .o I a 7 6 5 I 

\01: l:i 
I 2 3 4 7 6+0 J 

~[~Ewn~ .. j_~ M1 ·-· 1~~~ 
+I M TN ~ 
~ '""'! 0 5+0 1 0.3±0.l 

~ ~ -1 ~- I . - . I I 
M ~2.~ 

7".62±0.J 8.8±0.6 

•Features 

1) Wide range of working power supply voltage 
(Vcc=3.5-16V). 

2) Very large starting torque at the low voltage. 
3) Large allowable loss due to effective utilization of 

substrate radiation. 
4) Usable for various DC motors by means of changing 

constants of the external components . 

e Applications 

Radio cassette tape recorders 
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BA6220 

• fleM•=*:~-/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

•ill•II Vee 18 v -
ff!lll!tl~ pd 1.4* w PCB : 9cm2 t=1.0 

• :llH~lllfl:;ftf!l:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 3.5 16 v ft 1ii : 8g-cm 

• •tt894t¥.t/Electrical Characteristics {Ta=25t, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1~1'J7.Allilll 14 0.5 0.8 1.2 mA RM=180Q Fig.1(d) 

l:ll:h~~lllI VSAT - 1.5 2.0 v Vec=4.2V, RM=4.4Q Fig.1(c) 

~lllllI VREF 1.10 1.27 1.40 v IM =10mA Fig.1(a) 

•llll.lt K 18 20 22 - RM=33-44Q Fig.1(b) 

~-·II·II~tt . AVREF /A Vee - 0.06 - %/V IM =100mA, Vee=6.3-16V Flg.1(a) 
VREF 

•llll.1t•1I~tt 
AK 

1</Avcc - 0.4 - %/V IM =100mA, Vee=6.3-16V Fig.1(b) 

~-•IIllllll~tt 
AVREF/ --AIM - -0.02 - %/mA IM =30-200mA Fig.1(a) 
VAEF 

AK 
llilll.ltllllll~tt !(/AIM - -0.02 - %/mA IM =30-200mA Fig.1(b) 

~ll-IIiS/l~tt AVREF /A Ta - 0.01 - %/°C IM =100mA, Ta=-25-75"C Fig.1(a) 
VREF 

llilll.ltillll~tt 
AK 
!(/A Ta - 0.01 - %/°C IM =100mA, Ta=-25-75"C Fig.1(b) 

• ill~liHHl/Test Circuit • IOJD91J/Application Example 

.-----<r---.---o Vee (RT<RMX20) 

390n RM l iM 

(a) (b) 

.--------...--0 Vee 

4.40 

Fig.2 

(c) (d) 

Fig.1 
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BA6240 

BA6240 iFLM DC -=E- ~ Jl.lltrJ• IC 
General Use Electronic Governor 

BA6240U, ).R.JO DC~ -11'7)ilJlllitJfllJJO1:on~ ~ n t.: ~ 
/ 1J :'..t·:171C1'To 

·~-fit~~-. •Ulllfg$1i, J:l:f1ft~tF~IJJIEll31:J: IJ 
tlA!t ~ n, DC~ -11 ;fJ• €>~~T QiQ!~t:h lfll:l:I t,DC 

~ -11 '7)ilJlllitlflll Irr~'* To 

~f;ttt HU!T Q;:: C.1'·iHl'7)DC~-111:MliD1' ~*To 

~'7)•7~~v-~~~-~n~~~IGND~~~TQ 

;::t1'~3m~l*~<TQ;::C.*1'~*To 

BA6240 is a monolithic IC developed for controlling the 
speed of a general use DC motor. 

• M:I: 
1) IJJf-F.iJUil.HHll1JfJb:~' (Vcc=3.5-14V)0 

2) ti;tilJtl/lJli¥'7)~1JJ ~ Jj, 7 ;fJf~I:* ~ ~ \ 0 

3) •t&ti51:MtffUJ01' ~ .Q '7) 1'f!'3m~1Jf* ~ ~ ' 0 

~~#H*~'7)~~~J:~~8'7)00~-11~MliD1'~ 

Qo 

5) 'l)Jlf.l:tf§IJ*ft K ;fJf 40(Typ) 1'11~fl)jlf*~~~ 'o 
6) Vcc-GNDQ)lQ!~il:l:~<j- [., T'C~llitlllll!1Jf ;fJ> ;fJ> IJ, IC;tJ>'i!ll 

.. ~ nt.n'o 

e Features 

1) Wide operating power supply voltage range (Vee = 
3.5-14V). 

2) Particularly large starting torque at low power supply 
voltage. 

3) Large permissible loss because of heat dissipation 
from substrate. 

4) Applicable to various DC motors by changing the con
stants of external circuit. 

5) A current proportional constant K of 40(Typ)provldes 
smaller reactive current. 

6) IC is prevented from reverse connection of V00-GND 
by current limiting. 

• ~m-tiill/Dimensions (Unit: mm) 

"""tJ1~ 
ci I 2 3 4 I 7.6±0.3 

~EfmJ. N I Ji-"' '.fl '.. '.f1 1i 
0 ~ ~ lT-: 
Tl ('O"I TN -JI~ 0.5±0.1oc=>fl0.3±0·1 

~ ~ u -t 
M 12.54±0.31 I I 

7 .62±0.3 8.8±0.6 

e 7a ·:1? 1f 1' 7?7 A~V'~f;tltlEll&l!I 
/Block Diagram and external circuit 

+ 

•mJt 
7.Y:t:hi!·:1 ~v::J-1'~ 

• Applications 

Radio cassette recorders, etc. 
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BA6240 

• ~Mlit::k~~/Absolute Maximum Ratings(Ta=25°C) 

Parameter Symbol Limits Unit Conditions 

fli!l!lll± Vee 18 v 

ff:a:Hi~ pd 1.4* w PCB: 9cm2 1=1.0mm 

Ta=25'e))).t<:'fil'lll9M!l~l;J:, 1·c 1:-::>~ 11.2mW ~~i.;.Qo 

• 11Jfl:;lt1*/0perating Conditions (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Vee 3.5 16 v ftj'ilj: 89-cm 

• 'll•fl'.J~tt/Electrical Characteristics (Ta=25t, Yee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

1{1' J7 Afil:illf I 4 0.5 0.8 1.2 mA R m=180Q 

:±l:tJ~~•a: Vsat - 1.5 2.0 v Vcc=4.2V, Rm=4.4Q 

•-*•1± Vref 1.10 1.27 1.4 v Im =10mA 

•illfJt K 36 40 44 - Rm=44-66Q 

•-*•a:•a:~tt 
AV ref /V ref 

0.06 %/V Im =100mA, Vec=6.3-14V - -
A Vee 

AK/K 
•illfJt•a:~tt -- - 0.4 - %/V Im =100mA, Vcc=6.3-14V 

A Vee 

•-*•l±•illf~ 
AV ref /Vref 

-0.02 %/mA I m =30-200mA - -
Alm 

•illfJt•illf~tt 
AK/K' 

-0.02 %/mA I m =30-200mA -- - -
Alm 

•-*•l±iMJl~tt 
AV ret/Vref 

0.o1 %/"C Im =100mA, Ta=25-75"C - -
AT a 

•iiJtiMJl~tt 
AK/K 

0.01 %/"C Im =100mA, Ta=25-75"C - -
AT a 
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BA6227 

3V fl.=f]JJ<.-j-BA6227 3V Electronic Governor 

BA6227 l;J:, 111~1± DC -T-1!Q)~Jltllf21Jffl IC l'T o 

~.!UU:ii.~~n. ~mt1!$:fi, DC 7' //-JJ• 6 .. .6.lG ~ti. Z 

~':!:To 

DC-T-1'#6~~T~~~~~f~lli~. DC-T-1!Q) 

~Jl:ttlf211 f fi~' :t To 

BA6227 is a speed control IC for low-voltage DC motor. 
This IC consits of a reference voltage generator, cur
rent multiplier and a DC amplifier. 
The IC controls the speed of a DC motor by detecting 
counter electromotive force from the DC motor. 

• !f\i:lit 
1) jj!j•flimt-JJf~,~~\o 

2) 9\.1-J'lt'.iE:kQ)jfll!t;:: J: I) ~~Q)-T- 1' l::::M/iDl' ~ ~o 

3) ;>~f;tlt$.f.,-/Jf1"~~ 'o 

•Features 
1) Low current consumption 
2) The IC is adaptive to a wide variety of motors by 

changing constants of externally connected devices. 
3) The number of parts required to connect externally 

is less. 

• JDlt 
3V 7 :ht :h i? ·;1 I- v :J - ?' 

"'1?o:hi?·:1 t-v::i-? 

• Applications 
3V radio cassette recorders, 
Microcassette recorders. 

• *~'1").Mll/Dimensions (Unit : mm) 

I 9.3±0.3 I 

~tJJ; 
1 2 3 4 

~----..,-1~ 
+I 

I~ 
0.5±0.1 

r§±o.3 1 
7.62±0.3 

1 · 7.6±0.3 i~ 

~~. 
~ ~ 
I 8.8±0.6 • I 

• :to ·:1? 1f 1' 7" ?"71./Block Diagram 
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• ~:Mll:li:::lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

iiibll'iltEE Vee 4.5 v 
~:gm;ic pd 500* mW 

!IJJ'f'Fi.11.JtiBli!I Topr -20-+ 75 ·c 

1¥f.fili\JtiBli!I Tstg -55-+ 125 ·c 

• l1BU1Jf'F;1id!J:/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit. 

Vee 2.0 3.0 3.6 v 

• 'l~fr-J~tt/Electrical Characteristics (Ta=25°C, Vcc=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

'iltilif.~mt Is - 2.0 5.5 mA lm=OmA 

1~1 ]7.7, 'al:mt iq 120 180 240 µA lm=OmA 

£$'iltEE Vref 235 270 305 mV 1m=120mA 

'iltmt.l:l:i?tl:lE;x K 31.5 35.0 38.5 - 1m=120mA 

~fO'iltEE Vo(sat) - 0.13 0.3 v 1m=120mA 

£$'iltEE'iltEE1i'itt ~~:;' /h.vcc - 0.42 2.3 %/V 1m=120mA, Vee=2.0-3.5V 

'iltmtH:'iltEE1Mi h.KK /A Vee -1.8 0.18 1.3 %/V 1m=120mA, Vee=2.0-3.5V 

£$~EE'a!:mt1i'itt 6v~:;' /Alm -0.025 0.001 0.005 %/mA 1m=20-200mA 

'iltmt.l:t'iltmt1Mi ti.KK /.6.lm - -0.04 - %/mA 1m=20-200mA 

£$'iltEEili\Jt1i'itt liv~:;' /h.Ta - 0.02 - %/'C 1m=120mA, Ta=-20-75'C 

'iltmt.l:bli\Jt1i'itt .6..KK /l:J.Ta - 0.025 - %/'C 1m=120mA, Ta=-20-75'C 

• J;c;JH91J/ Application Example 

r----------------------------,, 

716 
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I __________________________ J 
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naNrn 

R,: e Jv7 l!Hi\: 
R,: lfi1!'1ltl;t 
R,: At::'- r~1lillltli\: 

BA6227 



BA6235/BA6235F 

3V •=fjjJ~j-BA6235 
BA6235F 

3V Electronic Governor 

BA6235, BA6235FU, 1UtG:DCi:-11 O)il:JlllillfillffllC 

1'To 
••ttl'L~~K. t)Mfff$K, DC7' / 7' IJ• €> tJIJiX.; ti T 

"'*To 
DCi:- 11 IJ• €>~~ T 9~Et1:J H~t:l:l I.,, DCi:- 11 O)il: 

llllillfllltfi1.' *.,. 0 

* f;:., ~H;J"LtCRUl:J!"99.:. tl:J: I), ·~HIO)DC-i:-11 

1;::~<fRl1' ~ *.,. 0 

The BA6235/BA6235F are ICs for speed control of low
voltage DC motors. 

•M:ll: 
1) lbf'l:Cil•G:lfiUlllJ<Jl;;1.' (Vcc=1.8-5V)o 

2) ~l!IR•Ullfff~t.i:I.' (la=2.0mA)o 

3) ~f;tLtCR~'.i£ftO)~)!L: J: IJ' -~HIO)DC-i:-11 L:M 

Rl1' ~ 9o 

•Features 
1) Wide range of working power supply voltage 

(Vcc=1.8-5V). 
2) Small current consumption (10 =2.0mA). 
3) Usable for various DC motors by means of changing 

external CR time constants. 

• 91-llltf"iim!/Dimensions (Unit: mm) 

BA8235 
9.3±0.3 

Rl.0 G--;~ 

w~ 
"'! ~ 1 2 3 4 j_"! ~7.6±0.3 -: 

0 0 0 

u:~!- ~ :' 
fl M TN ..: JI.Em·~· ·~· 

~ ~I I I "" 2.54±0.3 
17.62±0.3 8.8±0.6 

BA8235F 

1 2 3 4 

• Jllit 
3V7~:t:h-t? ·:1 l-v::J-11' 

~-r?ci:h-tz·:1 l-v:::i-1f 

• Applications 
3V radio cassette tape recorders 
Micro-cassette tape recorders 

BA8235 BA8235F 
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• ~x'\t:117':7':'.iE*3/ Absolute Maximum Ratings (Ta=25°C} 

Parameter Symbol Limits 

tlir!llJ± Vee 8.0 

ff3tft~ 
BA6235 

pd 
500* 1 

BA6235F 350* 2 

llJfFii!il.IUellll Topr -20-75 

i*:f:Eii!i!JUullll Tstg -55-125 

*1 Ta=25°CJ: .. Ll:.C'~lll"9.Q'®\i;l;I:, l"C I:-:>~ 5.0mW '°~L:.Q 0 
*2 Ta=25°CJ:JJ:C'i~lll"9.Q'®\i;l;I:, 1·c1:-::>~3.5mW'°~L:i:> 0 

• ~tUlfl=llJ'1rti* 
/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

•i.!11.II Vee 1.8 3.0 5.0 v 

'E-~•*•)Jit IM - - 800 mA 

• 11•rr:JM1!/Electrical Characteristics (Ta=25°C, Vee =3.0V) 

Parameter Symbol Min. Typ. Max. Unit 

11ill11t)Jit Is - 2.0 5.5 mA 

l:ll 1.Jf.!f!l11.II Vo sat - 0.1 0.3 v 

•iJ•JI VREF 165 190 215 mV 

11t)Jlttt K 45 50 55 -

•iJ11t.1I•JI~tt AVREyi 
VREF AVcc - 0.1 - %/V 

11t)Jlttt•JI~tt b.KK/t::..vce - 0.1 - %/V 

•iJ•JI•)Jlt~tt AVREY 0.002 %/mA -- AIM - -
VREF 

11t)Jlttt•illl~tt b.KK/AIM - 0.05 - %/mA 

•iJ•JiiJl.ll~~tt AVRElATa - 0.02 - %/"C 
VREF 

11t)Jlttl:iJlll~tt b.KK/t::..Ta - 0.02 - %/"C 

• ~ftl911/Application Example 

BA6235/BA6235F 

Unit 

v 

mW 

·c 

·c 

Conditions 

IM=OmA 

IM =120mA 

IM =120mA 

IM =50-150mA 

IM =120mA, Vee=1.8-3.5V 

IM =50-150mA, Vec=1.8-3.5V 

IM =20-200mA 

IM =20-200mA 

IM =120mA, Ta=-20-75"C 

IM =50-150mA, Ta=-20-75"C 

BA6235 Vee 

Fig.1 
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I\ 1 "i IJ ·:; "' IC/Hybrid I Cs 

o - b. (J), \ 1 7. IJ ") r· 1c ';t., ft: :ti. t.:: HUiin• @tHt•J. -¥ 

-~-@~•. ••·•••@~•. @RaAf~•. M~ 
r~•. ~~~•~t(J)~6~~~•w••~n~~tt• 

$(J)~c'•£C'9o 

@JI~(J)1M~Hl::'\"~Wlt~B1l::~ c:·(J) .::~fi'H:sfit;t C' ~ ~ 

~~C', ·~•B£, OA~ft. Af~~-~[(J)~Mfflf 

';t. [.;<lb, VTR, :t-7" 1' :t ~ c:· (J)~'i_ffl,;::?f: ~ ;!: C'~!l;;c' 
~!H'·.::·H~ifh'f.:: t.-=~\ ( s IJ ;j; t 0 

o -b. 0)1\ 17'1J "J F 1c,;t., s'Ett(J)~!l;;c' =- ;;."': s 

fit;t9~~60. amit, .::'~m•~. ~m. MM~t~~ 

:bttZ.::'!RtRc'f.::t.-:Lt~J:?, --:>'f5(J)4'.'11/fffl;Jitl.,,Z 

S IJ ;!: 9 0 

1) BX'./ 1) - ;;." 

/ IJ :,., I- l!c~~& __ U: IC, I- 7 :...- :/.A '.'1, ~i 1 :t - t'', t~ 

ttft, :::i :...-7:...-tt ~ C:'(J)7- "J 7"flB£f t!~ L.,fd~1-1 ·:; IJ"

::;· L., f.::I\ 1 7' 1J ·:; FICL-'9 o i!Hli(J) B H1L'il;ifo''Ml:; L., ;!: 9 o 

2) BY:/ IJ - .A" 

J7 Jv ~ f-£~.J:.,:•f:f • tftmf:f f ••mill~ L.,, IC, I- 7 

/:/.A'.'1, ~i1:t- F, :::i:...-7:...-tt~t(J)7-·:;/flB£ft! 

~ L., td~" ·:; IJ"- ::;· G t.::1\17'1J ·:; r·1c-r9 0 

3) BZ:,, IJ - .A" 

7' Jv ~ f-£~&J:.,:1!f:f • tftttf:ff •HUP.lillJ L.,, IC/\( v ·:; 
I-, -¥•f:fA(v ·:; I-~ c:· ft!~ L.,td~1'I·:; f]"-::;· L., t.::~W 

Jt, ~f§~Jl(J)J\1 j' 1J ·:; FICC'9 0 

4) BW:,, 1) - .A" 

ss•(J).::'~~~fiti.;, "f-7/$£••m71.A?~-1-

flB£~. c':IJ'/J;~lf~~;l:;flB.,"/.':-:>~;I: L.,Zt, l\17' 1) ·:; F 

'j--'J./D::;·-u1H~GZ, -tz·:; HM.Nf(J);l:;l:C'~Bc'f.:: 

L.,;1:9o 

•1M!!;, :IJ•-:>1]\D·:; l'-C't•@c'f.::l.,;1:9o 

.::'f~fflitJ''.PI-r :t, ~wtmrnr .. ,,: .::·Mf~(J)c' < ~~
T•@c 't.:: l.,;1:9o 

• f8~1i1J'(<i]J:. L., * 9 0 

1\17' 1) ·:; FICfl:;fff? Z:. (:';::J: IJ, 71' .A? 1) - t-• 
£0)f~fflI1Jfl!jlJilitl' ~, ~ft(J)f8~1i1J'(<;JJ:. L., ;t: 9 o 

e ~6~~@JI~f/\17' 1J ·:; FICfl:;L.,;1:9o 

• @JIM1;}'.~H9:~ 1J> .::, ~w '= ;IJU ~ti: n \ t.::t.::• ~' l: ./ 1) 

'./ ·:; -'J IC(J)~~ • .lHf t (J) f!lill@R f ~ t; I\ 1 j' 1J ·:; t-· 

ICf~~L.,;l:"f o 

ROHM's hybrid ICs are mainly backed by our original 
resistor manufacturing technology, semiconductor manu
facturing technology, thick film/thin film manufacturing 
technology, circuit design technology, assembling tech
nology, and measurement technology. 
ROHM stands ready to meet the customers' demands for 
miniaturized circuitry and higher densily component 
mounting. Our products are highly acclaimed for their 
reliability in many fields - in industrial products such as 
automotive electrical systems, in office automation 
equipment, in measuring instruments, and in consumer 
products, including VTRs and audio equipment. 
ROH M's hybrid ICs are of four types so that the customer 
can make a selection depending on the necessary de
gree of integration, operating conditions, price, and time 

for delivery: 
1) BX series 

Chips of ICs, transistors, diodes, resistors, and capa
citors are mounted on a printed circuit board within a 
package. This type of hybrid IC can be produced in 
the shortest amount of time. 

2) BY series 
Conductors and resistors are printed using a thick film 
on an alumina base and chips of ICs, transistors, 
diodes, and capacitors are mounted on it within a 

package. 
3) BZ series 

Conductors and resistors are printed using thick film 
on an alumina base and semiconductor pellets are 
mounted on it within a package. This type of hybrid IC 
is of high-integration and high reliability. 

4) BW series 
In this IC series, hybrid technology is applied in order 

to mount any type of component the customer re-
quests, such as chip components or normal discrete 
components, on the set circuit board. 

• Special specifications and small quantity manufactur
ing are negotiable . 
ROHM serves the customer's need by manufacturing 
a small number of products in a short period and at 
reasonable development costs. 

• Enhancement of reliability 
Use of a hybrid IC circuit arrangement reduces the 
number of discrete components, resulting in the en
hanced reliability of equipment. 

• Any cir'cuit can be composed into a hybrid IC. 
• Beginning with the circuit design phase, ROHM will 

develop the customer's hybrid IC including the devel
opment of a monolithic IC and its peripheral circuit. 
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I\~ 7· 1J '/I'. IC/Hybrid ICs 

• 4f A 
1 l ~T-l°lfi(})1M!HI:, ffifl:(})flE}ttt:a.3L !> * 9 o 

2) CT-tifimJI.3LT Im: .t:> tt .Q ~@:tt fi(<i]l: !J * 9 0 

~$£(])~ffl•~w~~?89~~. ~£•~. &~• 

JI, 1±,_~JllJ c (})~itfM"llti*fl:? 8 * 9 o 

~A~. &~tJ~i~•~f~M.3LTI~(})~~WJ<ill: 

!J*"to 
5) IEJl!!(l)tl~litfli!ff? 8 * 9 0 

6) T 1 '7..? IJ - i-$£t:tt.-...:-rtH&ilii~li 1 /10J.: ... fft:Mi 

1J,?8 *To 
n~~tJhWA<tJij'7..A-XtJI@:.3Ll:ijW~~ttJ 

IJ*T0 

Bl m!~Mr .. itni*'li?8, ~~~t(])mJ~~*tiili>ti•J *"to 

• 11'1 ~ 
!U£~~£. OAllfi, 1!U*llfi, ::i :..- t:' .:i - 9, ~~i!iti, 

~.:r~uumtas. El il!l!&7l:mt, m~•as. ~.:r~as. ~ - -r 1 ~ 

tin, VTR. I 7' ::i /. :tu< 7. ~ ~ / tJ c 0 

e Ml:f:H:Mt Vt'(})ali~' 

*£(/)? !>' *001.lrtf .&U:*lilti~~J!)it::iE:~ .Qti~~ 
W(~U9~)~~~T.Q~(})f•lfl9.Q~&U, ~ii~ 

~-j < Ml:±lfl'~tf~·~?9 o 

~UJ\{ 7'J ·:;I" IC fjil£ffti~#JW1:~~9.QfJ•efJ•t: 

-=>8* ~Tl.t, ~Uog~J!!.~t:srRi1.,&v-tt< t.:~1.'o 

•Features 

1) Beneficial to miniaturi~ation and weight reduction of 
electronic equipment. 

2) Improvement of the productivity in the assembling 
process of electronic equipment. 

3) Task saving in purchase management, bill processing 
and inventory control owing to a reduction in the num
ber of parts. 

4) Increase in the manufacturing capacity in the ass.am
bling process without increasing manpower· and facili
ties. 

5) Security of know-how of circuit technology. 
6) Reduction in the board area by 1/10 or more over 

using discrete components. 
7) High product rotation. 
8) Reduction in development period. 

e Applications 

Automotive electrical systems, Office automation equip
ment, Radio equipment, computers, telephone sets, 
electronic measuring instruments, automatic vending 
machines, copying machines, electronic musical instru
ments, audio equipment, VTRs, air-conditioners, cam
eras, sewing machines, etc. 
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/\ 1 "'f 1) ·1 I'' IC/Hybrid ICs 

l\17' 1) '/ t-• 1crm~~ ATA /The ROHM Hybrid ICs Development 
System 
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I\ -{ 7· I) '/ I'' IC/Hybrid ICs 

~W'fiiiH:: ~\, '"'C /Quality Assurance 

a - J.,,.(J)J\ 1 7' IJ "J !"IC lj:"'f'~[!(J)"'j§ 7 a -1: J: IJ ~~ 

fi!f, ~f~tltt H*IDE ~ n' ~ 9 o 

• i!l:ifti*w:Eiit~/IJ ?7 J.../Quality Assurance Test Program 
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l\11. 1) ·:;I'" IC/Hybrid ICs 

I~ ·y Ir-~ 1±ti/Package 
~~ u 'J - F~"f-Jf~~:l;(mm) ~t&L(mm) 
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BP3002/BP3003 
BP3004/BP3005 
BP3002/BP3003/BP3004/BP3005 (;J:. 8!. ffl t:.: ~ ~ !_, 

f.:.[jg_::i_ .= ';! 1- -z' 9 0 -~!.0)£*•1Jg ( ~ -( J7 7, IJ / 

1J, :::Zl:::'-7i:.,;; t-'7-7) fl*J~G, /\/Ft,;; t-, 7' 

-ff-, ~-*-F3ftt~9~~0l'·~·ff~~G~9. 

•%ft 
1) •8!•0),~!4•1Jgf9-"'Tl*J~ Vn'~o 

2) 9H!B .A 1 ·;; 1- (:.: J: I), DTMF, PULSE (10pps/20 

pps) O)tJ.)~;lfi:ij'IJgo 

3) ~* 17 #J0)7 A 1-T //'i- 1) /j'-( )' Jv•IJgf l*J~ I_, 

l"c'~o 

4) 1) /:t.fO)f?i-;I:, ..g-~, ij~~~~·J±f9j.gBt:.:-r~~i:i]' 

5) ~8!< -( 7 (;J: ECM/J±./ ~i-( -t- ~ ·;; 71J"if,t:.:, §N! 

::;z 1:::0 
- tJ LJJ±•I "J' 1' -t- ~ ·;; 7 n"itt:.: T, 7· -tf- ttl±• 

I "J. 1' -t- ~ ·:; 7 n"if.t:.: f n-t· MtffitJ'i:iJIJgo 

6) B *OOl*lf<il Lt i:.: ·~imf~ilffiL>K•~tHl\i£~ t:.:Mi;t 

(BP3002/BP3004)o *00, tJ-j-/j'f<i]LtL:.: Bell £~t:.: 

Mffi (BP3003/BP3005) 0 

• Jfllfi 

•8!•.l.Q U'•8!~JI·~ 

BP3002/BP3003/BP3004/BP3005 

•~m.:i=·y" 
Telephone Unit 

BP3002/BP3003/BP3004/BP3005 are functional units 
developed for telephonesets. With basic functions of 
telephoneset (dialer, ringer, speech network) built in, 
you can complete a telephoneset only by adding a 
handset, buzzer, keyboard.etc. 

•Features 

1) Each unit incorporates all fundamental functions of a 
telephoneset. 

2) You can select DTMF and PULSE (10 pps/20 pps) 
using an external switch. 

3) The units contain the last number redialling function 
for a maximum of 17 digits. 

4) You can change the sound volume, quality and ring
ing start-up voltage for the ringer, using an external 
means. 

5) The speech microphone is operable in ECM/ 
piezoelectric/dynamic systems, while the speaker 
and buzzer being operable in piezoelectric/dyna
mic systems. 

6) BP3002/BP3004 conform to the technical standard 
for telecommunication terminal devices in Japan. 
BP3003/BP3005 satisfy the Bell standard in the U. 

S. A. and Canada. 

• Applications 

Telephonesets and telephone related equipment and 
devices 
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• *lf~'1"5:!~/Dimensions (Unit : mm) 

BP3002/BP3003 

i x 

UJ 
4.0± 1.0 14.0Max. 

BP3004/BP3005 

11.5Max. 

14.0Max. 

4.0±1.0 

BP3002/BP3003/BP3004/BP3005 

=~ 
t o.25±0.05 

- 56.3 I 

48.0±0.5 

w 
~ 
I+ 
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BP3002/BP3003/BP3004/BP3005 

• 1i~IY:l!l\¥1i/Electrical Characteristics (Ta=25°C) 

• BP3002 

Parameter 

71' /'Ii/I 

il!!mH.frti'L 

Symbol Min. Typ. Max. Unit Conditions 

VL 4.0 4.8 6.0 V IL=20mA 
------t------t------+----- -------- --------. 

DCR 200 240 300 Q IL =20mA 
- f------- l------+------1-----+------t----- -----·------

ACR-1 500 700 1000 Q IL=30mA,1kHz 
. ------------- -- -------- ---+------- 1------j ----t----+----t-- -----

ACR-2 420 600 850 Q IL= 70mA, 1 kHz 
-------+-------1 -- -------t----------------

Txu -32.5 -29.5 -26.5 dBm 

--------------------------------+-------+-----+---+---~f--------t--

TxL2 -24.5 -21.5 -18.5 dBm 
---------- ----- -------·- ------- r---------j ----+----+---- ----

L1. L2=600Q, Loss=7dB 
MIC .A.:fJ=300Hz, -40dBm 

L 1, L2=600Q, Loss=3dB 
MIC .A.:fJ=1kHz, -40dBm 

mlli'iL.-""<Jv TxL3 -25.5 -22.5 _ 19_5 dBm l1, L2=600Q, loss=OdB 
MIC .A.:fJ=3.4kHz, -40dBm 

------------ ----------------t-------t------+-----+----+-----+--------------

~ljifi [., A;"Jv Rxu -33.5 -31.5 -28.5 dBm SP=200Q, Loss=7dB 
LINE .A.:fJ=300Hz, -14dBm 

------------------+--------+---+-----+----t-----+---

RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINE .A.:fJ=1kHz, -14dBm 

--------·------- -------------- ------+-----t------+-----+----·-+--

SP= 200Q, Loss=OdB 
LINE .A.:fJ=3.4kHz, -14dBm Rxl3 -31.0 -28.0 -25.0 dBm 

--·----- ------------------+-------+-----+-----t----+-----+----

DTMF mt±l v-"'"Jv OoL -13.1 -9.9 -5.7 dBm L1. L2=600Q, Loss=OdB 
697Hz 

------------------------- ----i----r-----t--·--t-----+---------------

DTMFmt±lvA:'Jv OoH -11.2 -8.0 -4.7 dBm L1. L2=600Q, Loss=OdB 
1477Hz 

- -------------------+-------+----+---+-----t-----t--

DTMF~$ Dor1 8.0 % 
L1. L2=600Q, Loss=7dB 
1ftll¥ 

·-----------------~-----+----+------t------+------+-----~---

DTMF ~$ DoT2 4.0 % L1, L2=600Q, Loss=7dB 
~lW 

---------··------------------+------t-----+----+---+------t--·----------

'\'-;If- t'" 
:::i:....:9-7 H.frm 

0.1 µA Voo=2.5V 

kQ 
----------------------+----+-------+-----+-----+----+----------------

CTK 30 pF 
-- . --------------1-----1---+--·-f------t---+--------------

Fosc 3.58 MHz 
-- -------------------+----+-----t-----+----+-----+----------

'\'--.A.1Jai¥rai TKo 40 ms 
--------j ------t-----+-----tr--·-----t----1---------------

~v 1' "7 il ~ w % 
-- ---------------~ -------t---+----t-----+----+------------· 

t±l 1.J !~Ji..::<. v - ~ PR1 18.6 pps ?pin, 5pin ll*'1: 
-----------·---·---.-----+-----+-----t---+---f------t--------------

tfj:l:JHJt..::<.v- ~ 

:1- 'E 'J - -7 1J 7'ai¥rai 

DTM F tfj 1.J a;¥rai 

'1"'- ::<.a~roll 

726 

TQHP 16 

Tp 

9.3 pps ?pin, 11 pin ll~ 

ms ON-HOOK a~rai 

75 ms 

3.75 s 
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• BP3003 

Parameter Symbol Min. 

71 /~Jl: VL 4.0 

~ifitl!Hi'L OCR 200 

'Q';~lftm ACR-1 500 

'Q')f,tjft}i'L ACR-2 420 
-

~~Ii v/'\Jv Txu -32.5 

~~liv"·Jv TxL2 -24.5 

~filiv"iv TXL3 -25.5 

'li'~li v/'\Jv Rxu -33.5 

'li'~/iv-"(Jv RxL2 -32.0 

st~liv"Jv RxL3 -31.0 

DTMF~t±:lv/'\Jv OoL -7.5 

DTMF ~t±:l v/'\)v OoH -5.5 

DTMFi[$ Don -

DTMFi[$ DoT2 -

;{ t IJ fJjlj;'f~)f,t IMR -

'\'-;tf- ~::J/:$1? ~jft}i'L RrK -

'\'-;f'- ~:git CrK -

~Jmf.!ilim~ Fosc -

'\'- .A:l:JPi'trai TKO 40 

:iv1 ?J:!: BR -

t±\1:JHJv7-v- ~ PR1 -

t±\1:JH!v7-v- ~ PR2 -

;{ t IJ., IJ 7Pi'trai ToHP 16 

DTMF t±:l:l:JPi'trai TMF -

;F-::i_a;¥rai Tp -

BP3002/BP3003/BP3004/BP3005 

Typ. Max. Unit Conditions 

5.2 6.0 v IL =20mA 

260 300 Q IL =20mA 

700 1 000 Q IL =30mA, I kHz 

600 850 Q IL=70mA, 1kHz 

-29.5 -26.5 dBm 
L1, L2=600Q, Loss=7dB 
MIC .A:l:J=300Hz, -40dBm 

-21.5 -18.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC .A:l:J=1kHz, -40dBm 

-22.5 -19.5 dBm 
LL L2=6000, Loss=OdB 
MIC .A:l:J=3.4kHz, -40dBm 

-30.5 -27.5 dBm 
SP=200Q, Loss=7dB 
LINE .A:l:J=300Hz, -14dBm 

-29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINE .A:l:J=1kHz, -14dBm 

-28.0 -25.0 dBm 
SP=2000, Loss=OdB 
LINE .A:l:J=3.4kHz, -14dBm 

--

-4.5 -1.5 dBm 
L1, L2=600Q, IL=20mA 
697Hz 

-2.5 +o.s dBm 
L1, L2=600Q, IL=20mA 
1477Hz 

8.0 - % 
L1, L2=6000, Loss=7dB 
ifrM 

6.0 - % L1, L2=600Q, Loss=7dB 
i\IiiM 

0.1 - µA Voo=2.5V 

- 1 kQ R1-R5, C1-C3i/ll;lf 

- 30 pF R1-~R5, C1-C3i/ll;lf 

3.58 - MHz 

- - ms 

63 - % 

18.6 - pps 7pin, Spin li*7'C 

9.3 - pps ?pin, 11 pin li*7'C 

- - ms ON-HOOK ai'trai 

75. - ms 

3.75 - s 
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BP3002/BP3003/BP3004/BP3005 

• BP3004 

Parameter Symbol Min. Typ. Max. Unit Conditions 

VL 4.0 4.8 6.0 V IL =20mA 
--·-·--------··---------------·-----+-----+---+----+---!------+---------------

iili:iMttlJit OCR 200 240 300 Q IL =20mA 
------------------t-------+---+-----l----t----+-------------

3".iMt!fit ACR-1 500 630 1 000 Q IL =30mA, lkHz 

ACR-2 420 550 850 Q IL =70mA, lkHz 
----------------;--------+----+---t-----+---+-------------

Txu -7.7 -4.7 -1.7 dBm 

TxL2 -5.7 -2.7 0.3 dBm 

TxL3 -9.5 -6.5 -3.5 dBm 

L1. L2=600Q, Loss=?dB 
MIC .A.1:J=300Hz, -40dBm 

L1, L2=600Q, Loss=3dB 
MIC .A.:tJ=lkHz, -40dBm 

L1, L2=600Q, Loss=OdB 
MIC .A.:tJ=3.4kHz, -40dBm 

---·-----------jr-----;----;-------j---+----i-------------

Rxu -16.5 -13.5 -10.5 dBm 

RxL2 -12.7 -9.7 -6.7 dBm 

RxL3 -12.2 -9.2 -6.2 dBm 

-13.1 -9.9 -5.7 dBm 

SP = 55n F, Loss=7dB 
LINE .A.fJ=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE .A.:tJ=lkHz, -14dBm 

SP=55nF, Loss=OdB 
LINE .A.:tJ=3.4kHz, -14dBm 

L1, L2=600Q, Loss=OdB 
697Hz 

.DTMF~tl:lv«J~ -11.2 -8.0 -4.7 dBm 
L1, L2=600Q, Loss=OdB 
1477Hz 

DTMF ~2¥ Don 

DoT2 

- - 8.0 % 

- - 4.0 % 

L1, L2=600Q, Loss=7dB 
i!t~ 

L1, L2=600Q, Loss=7dB 
~~ 

,)( 'E IJ f*H~mt IMR - 0.1 - II A Voo=2.5V 
-------+----l------+---+----+---+-----------

:f - ;j{ .,.- J' ::J ::.d1 '7 H! tt R1K - - 1 kO R1-R5,C1-C3Yi/i'f 
------+-----+---+----+-----<~--+------------

:f - ;j{ - l'~m C1K - - 30 pF R1-R5, C1-Ca~iff 

~~F.!iJil.ll~ Fosc 3.58 MHz 

ms 

% 

tl:l :tJ /\J~ ;\ v - I- PR1 - 18.6 - pps ?pin, Spin tl~ 
-------+-----+---+---+----+---+------------

tl:l fJ J\ J~;\v-1- PR2 - 9.3 - pps ?pin, 11pinfl~ 
·------+-----\----+---+----l----\f-------------

,)( 'E 1) '7 1) r~r.11 ToHP 16 - - ms ON-HOOK Pi¥r~i 

75 ms 

3.75 s 

728 ftDHln 



BP3002/BP3003/BP3004/BP3005 

• BP3005 

Parameter Symbol Min. Typ. Max. Unit Conditions 

4.0 5.2 6.0 V IL=20mA 
-----·-----------------+-------+----+---+------+--·--t---------------- - - ----

~-~m DCR 200 260 300 Q IL =20mA ------- ---- -------- -------. -----+----- ---------------
'li:~t!m ACR-1 500 630 1 000 Q IL =300mA, lkHz 

-------------- ·-----+------+----+----+---+-----+-----------------
ACR-2 420 550 850 Q IL=70mA, 1kHz 

-----------····---------+-----+---+---+-------t-----t-----------------

Txu -7.7 -4.7 -1.7 dBm L1, L2=600Q, Loss=7dB 
MIC .A.:h=300Hz, -40dBm 

-----------------------t----+---·+-------t----+---------+---- -- ------

TxL2 

TxL3 

Rxu 

RxL2 

RxL3 

DTMF i!tll v«Jv OoL 

DTMF i!tll v«Jv 

-5.7 -2.7 0.3 dBm L1. L2=600Q, Loss=3dB 
MIC .A.:h=1kHz, -40dBm 

-9.5 -6.5 -3.5 dBm 

-16.5 -13.5 -10.5 dBm 

-12.7 -9.7 -6.7 dBm 

-12.2 -9.2 -6.2 dBm 

-7~ -6n -~6 dBm 

-5.5 -3.5 -0.6 dBm 

L1. L2=600Q, Loss=OdB 
MIC .A.:h=3.4kHz, -40dBm 

SP=55nF, Loss=7dB 
LINE .A.:h=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE .A.:h=1kHz, -14dBm 

SP=55nF, Loss=OdB 
LINE .A.:h=3.4kHz, -14dBm 

L1. L2=600Q 
697Hz, IL= 20mA 

L1, L2=6000Q 
1477Hz, IL =20mA 

------------+-----+---+---+----t-----+-----------

DTMF~$ DoT1 

DTMF~$ DoT2 

Fosc 

40 

ToHP 16 

Tp 

8.0 % 

6.0 % 

0.1 µA 

kQ 

30 pF 

3.58 MHz 

ms 

63 % 

18.6 pps 

9.3 pps 

ms 

75 ms 

3.75 s 

RBHrn 

L1. L2=600Q, Loss=7dB 
f!U¥ 

L1. L2=600Q, Loss=7dB 
;ijft' 

Voo=2.5V 

7pin, Spin It~ 

7pin, 11 pin tl*'l'C 

ON-HOOK P~r.i 

729 
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...... w 
Q 

i1 z a 

71' //1' XM!l'i 

FILTER r---, 
LI---+. ~a 

l~:Tl 

J±'ilt;<. 1::·-t.i
(40nF) 
'C:JSPrl 

D 

~SPr2 

Trl~o -1200 

n0.220µF 
I) /t.J'-/jj;<. 1::0 -t.JI= 
80;<. t:"-t.J~ll!lll 
"t-?>:\1% 

L2~b 
ECM 7'1' 7 ~ ·~ 7;<.1::·-t.i-{1500-2500) 

2kO(BP3002) 
5.6kO(BP3003) 

ON 0.9µF t 
HOOK Cl Rl 

Ll~t---'IM • 
SWl OFF ' 

HOOK 
L2 " 0 ~ 

ON HOOK/OFF HOOK STATUS 
Control 
Circuit 

MCnl 

+ 

Network Circuit 

MUTE 

2of7 'f-;!l- I' 4 Dialer Circuit. DTMF Filter 
Mixer 

v ~ 1) ·~ 7 :A '*7 n.rn--_/ 
KYdl I* 

l$tl1!\M!l'i 

/{·~ 7 7 ·~ ::ftlr:: 1 :dl * 

~.5-3V 

A.T 

fb b Ulswd1 
'20 10 PB l l pps pps 'NON-SHORT type ._ ________ .J 

0 
SPnl 

e 

02 

7'1'7~ ·~?;<. 1::·-t.i-(80) 

'C:JSPn2 

080 
Tnl= 

n2000 

e· t 

* : User application 

~ii!illl:Al::°-t.i-1: 
807. l::°-t.l-~ 
fY!lll "t-?> 1111t. 

• !g ~ 
cu ae 
g :i 
I\) '\. '\. ,. 
CD "C:J " ,, 8 ~ 
~ = g 

m 

= 3 

l 

m 
'ti w 
Q 
Q 

~ m 
'ti w 
Q 
Q 
w 
........ m 
'ti w 
Q 
Q 
~ 
........ m 
'ti w 
Q 
Q 
U1 



ii z 
:I 

...... w ...... 

71'//1';i.·x<ti!>lll 

FILTER 

L1~a 
I ITl 

L2~b 
L---J 

J±lli::;< t:'-:t:J
(40nF) 

c:J rlD' SPr1 

0.005µF tFf Oc 
50k -500k!1 t 

Rr4*Cr2 

2 k!1 ( BP3004) 
5.6k!1 (BP3005) 

09µF t 
SW, C, R 

L, ~ 1-----V.A-----i 
b o--

L,--0------------_z. 

ON HOOK/OFF HOOK STATUS 

2of7'1'-;J<-r 
7 ~ '! ·;;7;< 

KYdl 

M>lll:"'M~ 

Dialer Circuit' 

:9°1'7~ ·;;7:At:0 -:t:J-(8!1) 

~SPr, 

Tr 1MJ' 8!1 n' 1200!1 

., 

I0.22µF 

d 

A-T 

2.2M!1 

I 
1SWd, 

J1lli::;<t:'-:t:J

L:J SPn, 

Fit er 
Mi<er 

0 

Rn,s47on 
t)J:. 

PB I 
1 pps pps I NON - SHORT type 1(·;;77·;;7°lli::tll Dd, * Vf-+t-

d, * 
5-3V 

- 0-7;'"\'.:\.J,-'-.::; 

L-------.J 

~/·U·~·;;?:>:t:'-:IJ

(150!1-250!1) 

~ fl'C:J SPn1 

~~ ~ 
"- c ,...+ a: 

v 16 15 

:9'-'7 ~ ·;; 7 :A t'-:t:J

(8!1) 

t:]Spn, 

> n::n Tn, 

~:I * '-- -
~ + ci: 
~ 16 15 

~
(15011-250!1) 

0 MCn 3 

ON(l)ll?f:9°1''\"Jv11'-il
·~t!J l.Jtl' 

CD 
1J 
(,,) 
0 
0 
.j>. 

"' CD 
1J 
(,,) 
0 
0 
01 

a:J 
"'C w 
0 
0 
N 

.......... 
a:J 
"'C w 
0 
0 w 
.......... 
a:J 
"'C w 
0 
0 
.i:. 
.......... 
a:J 
"'C 
w 
0 
0 
U'I 



Jj'j BP3002 

'11!:~Um1~~* 
#\\tit~lf<J ¥$ 

BP3003 

Bell¥$ 

5.2V 

260Q 

BP3002/BP3003/BP3004/BP3005 

BP3004 BP3005 

'11!:~im1~Yiii* 
#\\ti~l~f¥$ 

Bell¥$ 

4.8V 

240Q 

-4.5dBm -9.9dBm DTMF *t±l v-''Ov OoL -9.9dBm -6.0dBm 
(IL =20mA) (Loss=OdB) (L1, L2=600Q 697Hz) (Loss=OdB) (IL=20mA) m 1--------------+-------+-------r------·-----r-------

o TM F *t±l v-""Jv OoH -8.0dBm -2.5dBm -8.0dBm -3.5dBm 
(L1, L2=600Q 1477Hz) (Loss=OdB) (IL=20mA) (Loss=OdB) (IL=20mA) 

~- ·----------+------+---------t----·------r--------
m DTMFi$ Dor; 

(L1, L2=600Q, Loss=7dBm ;;;tfl') 4%MAX 6%MAX 4%MAX 6%MAX 

66% 63% 66% 63% 
---·----+-----------+-----....L-------t------~-----

§t 8:5 v -"'" )v (LINE A ti= 300Hz, 
-14dBm) 

RNt1 (Loss=7dB) 
!--·------ -- -

RNt2 ( Loss=3dB) 

-31.5dBm (SP=200Q) -13.5dBm (SP=55nF) 

-29.0dBm (SP=200Q) -9.7dBm (SP=55nF) 
----·------r-------------+-----------~ 

RNt3 ( Loss=OdB) -28.0dBm (SP=200Q) -9.2dBm (SP=55nF) 
8:5 f--·--~---------t-----------------t------------

§t 8:5Jfl;i;1::· -:h 51 ·U-;:: ·y 7 .A l::'-::h(150Q-250Q) I±~ .A I::' - :h (55nF) ( ;-j.jtfJB&#tJQ 
(~tt•&tt~~~ij8Q;i;~-:hd ~~ij5f17:::~7;;~-:h~8Q 
lt*l'Ci;JliE) A I::' - :h dlt*l'Ci;JliE) 

--t-------------+---------------+------------

') 

ti 

~8:5v«JHL1, L2=600Q) 
-------··-------\------------------\-----------
TNt1 (Loss= ?dB, MIC,\ ti 
=300Hz, -40dBm) 

-29.5dBm -4.7dBm 

~--------------1------------t---------------

TNt2(Loss=3dB, MIC A.ti 
=1kHz, -40dBm) 

-21.5dBm -2.7dBm 

f----------------j--------------r-------------
T Nt3 (Loss= OdB, MICA.ti 
=3.4kHz, -40dBm) 

-22.5dBm 

ECM(V=2V, Z=22kQPXF) 

-6.5dBm 

II~<17, X.lt, 'i17~ ;7<17 
(;-Ht$&1ttJQ':~ fJ ECM) 

1-4pin r .. ic::i :..- 7:..--tt ~lt*1C L. -r~ 3-4pin r .. ii:ttH1L~lt*l'C9 ~ 11' xit, 
~9 ~o 1-4pin r .. ii: :::i ;.,::p /-tj- ~lt*1C [., l~ 

~9~o 

50k0-500k0 0.005µFJ:J.r 
0.002µFJ:J.r 

·~ti I «<;rr- '"1,_;If; 
3W: 

,~ D 
DL¢. D~P 

....__ .___ 

2-3pin r .. ii:tfttn:Ht*l'C9 ~ 11'.:SZ.'t, 2pin C:E£'11!:7.tf-r,.ii:IM1L~lt*1C t, 
2pin C:E£'11!:7'tf-r,.ii:lfttt~lt*1C L. l"~~9~o 
l~~9~o 

oaJ0 009J 1k0 2 
J:.Ll:. 3 3U~ 3 

5f 17' Jv1~~t±l ti (7) 17pin= .. L .. -'.ii17'Jvt±lti~ll:. 
17pin=:t-/:..--'.ii· 17' Jvt±ltii;JliE :::i :..- 1- CJ - Jv#\\liE 

732 naNm 



BP3008/BP3009 

BP3008 
BP3009 

FAX ~.jjiC)fl~~_m .:z..= '/ I' 
Telephone Sets for FAX 

BP3008/BP3009 lj:, FAX ~o:>Yili*tHi c o:>ti~ ~ ift1': 
[,rm~ [, t.: 11~i\m..:i =- ") "' c- 9 o 

-~~ 
1) im~tlUit1ii ~1[ < ~)f: vr s IJ' LP ~t:l:lffl 7 ::t t- ;/J 

:17o:>ti~fflill!E (220 Q at 20mA)o 

2) :iJ":.,. 7"J?".I17' Jt-, 1¥liffi1JfillffliJliE 

3) ~·:;?:A".i17'Jl-, 77·:;:,,.i, ;f,-:A"~rf 1J".i1J7 

Jt-o:>.fflliEfi iii> 9 o 

4) ~-fii~-&t±:l:tJYi/i-Tffdi>9o 

5) ~~i\.fflo:>~*.ffllill ~ 9 r.;:z~il [, -r ~, 9 o 

6) s*oo~~~~~•~mYili*.fflffttm~~~M~ 

(BP3008)o * 00, ;/J T ".I~ It 1: Bell~~ 1: M ~ 
(BP3009)o 

•m~ 

7 7' ·:;? :Affl'l!i~i\.ff,\\~rfmlll.fflff 

BP3008/BP3009 are telephone units developed for 
connecting to terminal devices e.g.FAX. 

•Features 

1 ) DC resistance is set so low as connectable to a LP 
detecting photo coupler(220 Q at 20 mA). 

2) You can use ON HOOK DIAL.and hold control. 
3) This unit provides the functions of mix dial.flash, 

pause and redial. 
4) There is an output terminal for checking key sound. 
5) All fundamental functions of a telephoneset are built 

in. 
6) BP3008 conforms to the technical standard for tele

communication terminal devices.while BP3009 com
plying with the Bell standard for the U.S.A.and 
Canada. 

• Applications 

Telephone sets and related devices for Fax. 
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• ~~-t~~/Dimensions (Unit : mm) 

t:'/NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

t:'/NO. 

1.4±0.2 

t:'·:d' 
__,_,,..___...__2.54 ± 0.2 

2.0Max.__,_..__ ____ 2._54_X_1_3=_3_3_.0_2 ___ _____, 

oq 
0 

==* 

734 ftDNm 

x 
"' :2 
0 
«> 

0 

+I 

"' M 

BP3008/BP3009 

"' 0 
d 
+I 

~ 



BP3008/BP3009 

• tl~tr-J!l\¥tt/Electrica! Characteristics (Ta = 25°C) 

• BP3008 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /~I± VL 3.8 4.4 4.8 V IL = 20mA 
--·--+---------- ·---- -------·······-------------------

Wi:mtt~Ui'i. DCR 190 220 240 0 IL= 20mA 
----- ------ ----··+------ ---------------------------
- 16.3 -13.3 -10.3 dBm L1, L2=6000, Loss=?dB, MIC)..:IJ=300Hz, -40dBm 

---+--- -----j-------------------------
- 17.5 - 14.5 - 11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC )..:IJ = 1kHz, - 40dBm 

·-------- ----------··---+-----+---+---+-----+----+--------------------

TxL3 - 26.7 - 23.7 - 20.7 dBm L1, L2 = 600 0, Loss= OdB, MIC )..:IJ = 3.4kHz, - 40dBm 
---j--------j- --+-----r-----r-----t-------------···· -------·----------·- -------------------

RxL1 -17.4 -14.4 -11.4 dBm SP=55nF, Loss=7dB, LINE)..:IJ=300Hz, -14dBm 
--···------·--- ----------+-----t----l----+------1---+-----------------------------

RxL2 - 16.8 - 13.8 - 10.8 dBm SP= 55nF, Loss= 3dB, LINE )..:IJ= 1kHz, - 14dBm 
--t------t- ·---·-· ----+-------------- ·----------

RxL3 - 18.2 - 15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE A.:IJ= 3.4kHz, - 14dBm 
-------------+----+--- -+----+---- t------j-------------- ----------------·--

DTMF *t:llvr-:Jv OoL - 10.2 - 7.2 - 4.2 dBm L1. L2 = 6000, Loss= ?dB, 697Hz 
------ t---- -+----- ---- t------1----+-------------------- --------

DTMF *t:ll v/'\Jv OoH -8.5 -5.5 +2.5 dBm LJ,L2=6000, Loss=7dB, 1477Hz 
-----·· --·-·----- +- --------------

DTMF fil?f Don 8.0 % L1. L2 = 6000, Loss= ?dB, ilili¥ 
------------t-----t------+---+----+-----1---------------------------

DTMF fil?f DoT2 4.0 % L1, L2 = 6000, Loss= ?dB, ~11¥ 
-----------~ ---- --~ ---+----j-----+---------------------

:7'1.; 171t BR 66.2 66.6 67.0 % 
------------1-------+--- ·-----t-------1------------------------

t:IJ:IJJ~lv7. v- t- PR1 19.63 19.73 19.83 pps 14pin-13pinli*'1: 
--··---··--------+-------+-----+----+--·---t----t------------------------

t:IJ:IJHJv7.v-t- PH2 9.81 9.80 9.91 pps 14pinopen 
-------------+------ ---- +-----+-----+----+-----------------------

;!' - ;i,·ni¥r .. i T p 3.50 3.60 3.62 s 
----------+------1----+---+-----t--------.. --+------------·-------------

604 608 612 ms 

70.5 70.9 71.3 ms •J 'J.' 1 7' Jv 

21.5 

27.0 

• BP3009 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /~I± VL 3.9 4.4 4.8 V IL= 20mA 
------------t------t------1----+---+-----+------------------------

Wi:mtlftm DCR 180 220 240 0 IL= 20mA 
-----·-·-----+----+---+------1~--+----+------------------------

*ililiv-""lv TxL1 -16.3 -13.3 -10.3 dBm L1,L2 =6000, Loss=7dB, MIC)..:IJ=300Hz, -40dBm 
-------+----+-----+----+----+----t-----------------------

*ilili v /'\) v TxL2 -17.5 -14.5 -11.5 dBm L1,L2 =6000, Loss=3dB, MIC)..:IJ=1kHz, -40dBm 
-------------+--·--+-----t----t---+---+--------------------·-

TxL3 - 26.7 - 23.7 - 20.7 dBm L1, L2 = 600 0, Loss= OdB, MIC A.:IJ= 3.4kHz, - 40dBm 
----·---------+-----+-----1----+---+-----+------------------------

RxL1 -17.4 -14.4 -11.4 dBm SP=55nF, Loss=7dB, LINE)..:IJ=300Hz, -14dBm 
---------j------j----t----+----+---+----------------

DTMF *t:ll vr-:Jv 

DTMF *t:ll v-")v 

DTMF.fil$ 

DTMF.fil?f 

RxL2 - 16.8 - 13.8 - 10.8 dBm SP= 55nF, Loss= 3dB, LINE )..:IJ= 1kHz, - 14dBm 

RxL3 -18.2 - 15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE )..:IJ= 3.4kHz, - 14dBm 

-7.5 - 4.5 -1.5 dBm LJ, L2 = 6000, IL= 20mA, 697Hz 

OoH -5.5 -2.5 +o.5 dBm LJ,L2=6000, IL=20mA, 1477Hz 
---l---+---+----+----+-----------------------·--

DoT1 - 8.0 

DoT2 -- 4.0 
---------------+----+---+---+---t-----1----------------------

BR 59.7 60.0 60.3 % 

19.63 19.73 19.83 pps 14pin - 13pin 1~*'1: 

9.81 9.86 9.91 pps 14pin open 

Tp 3.58 3.60 3.62 s 

604 608 612 ms 

I- -/t:ll:IJPi¥r .. i 70.5 70.9 71.3 

I) / tf~~iJJr.1-JYts~J± 21.5 

27.0 V p-p Li. L2 75V rms 16Hz 
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• ~7-tlli~~llJll'I 

(1 l iJ ;.... :tf@1.~m·JcYffil-T ( 1, 2pin) 

t!.tm ( 1k Q - 5.6k Q) ::J /-J"/if (0.68 µ F- 1.2 µ F/250V 

.I ;.... ;f- - 7 ) ii!HIJ ;?- ·:; I- '7 - 7 i lm. V'C 3pin ( 4pin) 1.::tt*J'C 

9 .Q fJ>, 7 ·:; 7 .7.1 ·:; 7 i lm. L, Z ml}i.::tt*J'C L, 19 o 2pintt 

4pin (3pin) t.::tt*J'C vr <t.: ~ ~ 'o 

(2) L1, L2ITT (3, 4pin) 

i~J~:X,(;!:, 7 ·:; 7 .7.1"J7 ilm. L, l'~~i!i@;.~i.::tt*J'C L, 19 o 

.i.::. ·:; H~lf\B!.:: (j:~J.±1 \'JL- .7.P.&~31.0) t.:: ~' 270 V O)if - ;:;-p_& 

~X.*-TfJ'), J l ~' 19 0 

7 :)':t)JE.ABJ.iil:O)f.:: ~0)-12 ·:; I- .AD1ilfrc· :i 1 JL- ( 500 µ H 

- 5mH), ::J /7'/if (500pF- 5000pF/500V) 1'71 JL-51 i 

t~P.lt L,, .i.::. ·:; I- ~i7;.... F(.::ft*J'C9.QC::IVJ!if!Nili>1119 o 

(3) 9l-flB7 ·:; 7ffi1J~Yffil-T (5, ?pin) 

Spin t ?pin itt*J'C9.Qt.J1 , ?pin i "H" v«JL-t.::9:11.t:f.i 

.::.7t-l*J$0)!-7/V.7.51.7.177-W:t/L,, @•W~tJ 

fJ'°!J;J;9o 

(4) GND Yffii-T (6pin) 

.7.1::0 -7-;?- ·:; I- '7-7, 51'17'70) GND Yffii-Tl'9 o 

(5) :t-7'1 j';i, t--/:±l1JYffii-T (8pin) 

CMOS :±l :tJ t.:: J: .Q :t- 7' 1 j';i, I- - / :±l1JYffii-Tl'9 o DP 

ai¥,.::1f')(JJ=t- - .A :tJ 1.:::M L, Z :±l 1J L, 19 o 

(6) 51'17'JL-.A1JYffii-T (9-12, 15-18pin) 

ROW-1 - 4 fJ'. 9- 12pin, COL-1 - 4 fJ'.15 - 18pin I.:: tJ IJ 

190 8 !::::";; t-=t--;F'- F.A.:tliJ''iilllEl', 3 X 4 (2of7) ~~ 

=t--;F'- F, 4 X 40);:\=--;F'- FIJ"tt*J'Cl'~ 190 =t--.A.:tl 

fJ';ff')(}Jt tJM.::~l.::lj:*-0) ROW .A.:tJ C::*-O)COL .A.:tJi 

-;_, 3 - I- 9 .Q fJ', *-0) ROW .7.iZlf COL .A.:tJ i IPJai¥t.:: "L" v 
"'·;i,(.:: L, 19 o =t- -O)fi:l@IPlaMIJl L, t;!:~IVJl'9 o 1- -;.....:i: 

- Fl'-;,, >7 JL- I- -/1~{}H~j:_ ~-it t.::~ ':l~Jr&!i'(j: COL-4 i 

~< IPJ-0) ROW X(;!:, COLO):\=--i1Plai¥(.::tljl'"ftf9.Q;:: t 

1.::J: IJ 'iilllE t tJ IJ 19 0 ~~~1J[Ci]O);:\=- - iWTlf L,f.:::IJ1;-@J-(j: 

~')(JJl'9 0 

(ii) M"ill:lifillJM*, 7 :/'::ti!t.A.M*t.:: ROW, COL i~l'l'HMFrtJ' G 7 7 

:..- H.:::Jte pF(l)::i >:r:..--1t~lt~9.Qtj(}J"'tJ'if!>11;1:90 

(7) ;<"E 1)-J\·:;77'·:;7'Yiii-T (13pin) 

2.5V tlJ:O:>'/iEE i ~~JJ09.Q;::t1.:: J: IJ' 1) ~ 17' )(, j t 
1J -1\ ·:; 7 7' ·:; 7'n'l' ~ * 9 0 ~~5t!J He!f.19 .Q :1J1;-@J- ,;1:, 

i2!:5*B1.i.ll:ffl0)~1:t- Fitt*J'CL,Z< t.:~~'o 

BP3008/BP3009 

(8) MODE IN Yffi!-T (14pin) 

CMOS.A.:tJl.::J:.Q DP/DTMF"E- Ft.;1J~~Yffi!-TC'9o 

"L" v/\:'JL-l' DTMF "E- I<, "H" v/\:'JL-l' 20pps "E- F, 

"OPEN" l' 1 Opps t - t-:' t tJ IJ * 9 0 Yffii-T t ~;m!ra90)~f 

8~-7film~2MQC::tJ~19ol*l$t.::.11x•~~B1.i 

.ll:Jf.11.:: GND t O)rai1.:: 1000pF fJ''.A J l ~ \ * 9 0 

(9) /\/ t-:'-12 ·:; 1-~~i!iYffil-T (19, 20pin) 

51· 1 T ~ ·:; 7 v -;_, - I\ ( 200 Q f.~Jl) i ii[ft F 7 1 j' tJ''iiJ 

IJEl'9o ~~i!iv/\:'JH~/.llfl9.Q:IJ1;-@J-(j: 19pin i.::tttmitt 

ilJ'C L, nr.J!l L, z < t.: ~ ~ 'o 

(10) I\/ F-12 ·;; Hts~i!iYffii-T (21, 22pin) 

EE~"717tt*J'Cffl(.::tJJn 1 190)C', ECM i1!effl~tt 

.Qt~ I.:: lj: 21, 22pin I.:: 0.01 µ FfiJlO) ::J / 7' /if (DC 

h7t-ffll e:1~nnJtO)film(~1;....~flffll ima 

L,Z<t:.·~~'o if.::, ECMffl~)m!im~9.Q:IJ1;-@J-(j: 

21pin t 6pin (GND) O)rait. 22pin t 23pin (BIAS) 0) 

rai(.:: 1 k Q ;fiJlO)ffrm itt*J'C L, l < t.: ~ ~ 'o 51· 1 j- ~ ·:; 7 

"71 71~fflai¥ (j: ~flj~ :::J >7' >1t i ii[?IH.:: .A ti Z < t.: ~ ~ 1 o 

(11) ECM tt*J'CfflJ\17' .7.Yffii-T (23pin) 

"<'171.:: ECM i{~ffl~:tt.Q:IJJ;'@J-(j:, 22pin t.O:>raii.:: 1k 

Q ;fiJlO)ffrfJc f tt• [,, l < f:_' ~ ~ 1 o 

(12) ASL tt*J'CYffii-T ( 24, 25pin) 

1J ;.... :1.f O:> ~1'Fm!M'l~EE i ~Ji:~ 9 .Q Yffii-T l' 9 o 24pin t 

25pin 0:>rai1.:: 1.8kQJ.-:lJ:O)ffrmi .A.:11. Z < t:.· ~ ~ 'o i*JflBt.:: 

1.8kn O)tttmn'.A. J z s IJ, .:0:>tttm:e::sin1H.::.A..Q.::. e: 1.:: 

1J IJ 19 o tfrm1ifJ''1j1 ~ < 1J .Qt m!M'l'/iEEfJ'J:fJ'°IJ 19 o 

(13) 1J ;.... :1h11HUr.J!i!<Yffii-T ( 26pin) 

IJ ;....:;t:fO)-&J!i'.i~~9.QYffil-Tl'9o 27pin t.0:>rai1.::tfrm 

(470k o J.-:t..tl x 1;1: :i >7';.... if (47opn:t""Fl i mili'C L, z 
< t:.· ~ ~ 'o l*Jf\BI.:: 220k Q O)ffrm t 1500pF 0) :i;.... 7';.... if 

n'.A.JZ~'19o 

(14) IJ/:ifGNDYffi!-T (27pin) 

I) /:1.f*1,0) GND Yffii-Tl'9 o 

(15) IJ /:;l:f:±J:fJYffilT (28pin) 

EE~.7.~-hiii[mF71~l'~19o-&Ii~fl9.Qt 

~ 1.:: 1;1:ii[91J1.::tfrmi .A.n.Q.::. e: '.:: J: IJ 'iilllEl'9 o 
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• Lt.lfH§IJ/ Application Example 

AUDIBLE D~ 
TONE m 

10PPS o 

PB l 

BP3008/BP3009 

c;lGlG c; 
...!<::'. .::£ ~ ..::.r:. 
..- 0 0 ...-

23 22 21 6 

RINGER 
1--------i: o-~~..------'CJ d BUZZER 

...__-~~-~-' RINGER 

SPEECH 
NETWORK 

DIALER 

naNrn 

FREQUENCY 
CONTROL 

1.BkO - RINGER 
·I----~ START LEVEL 

rl1 DYNAMIC 

11----------'U._j MIC. 

2 2 T 

4 5 6 F 

7 8 9 p 

* 0 # RD 

R, 

R, 

R, 

R, 

737 

I\ 

1 
-f 
I) 
'/ 

F 
I 
c 

I 



BP3303/BP3304 

BP3303/BP3304 l;I:, ~-~ 1' 7' JL-, ~/ 7 ·:1 ? ~ 1' 7' JL-, 

;1. i:i 71 f-t1*\iltflH~?-i!Jti.i=. ·:1 t-1.'T o 

/\/ 1"1z·:1 t-, 7-tf-, :\'--;f-- F~tf-t1JDTQt.:1t1.'tl 

s!lt:tf:ffililt L. :I: To 

•Mfi: 
1) iK)MlUit'fl tflt ( tt:IE'. VC .1b IJ, LP til±IJti 7 ;t t- ::b 

:f7C7)flM!:ffiiJfl~~ FAX ~"'Cl)~;f/iDRJno 

2> 15m 20Jil)C7)~•~ 1' 11 ;i.-t:i .tU: 32 mCl) •J ~.., 11 ;i.-ff 

iiJ~o 

3) ~1'::J/t:fH!VCi:l'IJ, ~/7·:1?~1'7'JL-, ;ei:i 

.:r· 1 r.t ~1*Man:1f .1b Q o 

4) •fgtil:l:I Cl, ~ 1' 7' JL-Jll±ltil±I DI ffiiJno 

5) ~·:1?7..~1'7'JL-, 77·:1'l.:i, if--X, 7·:1:\'-/>/ 

&no 

6) ;1.i:i71C7)llURff1.'~Qo 

BP3303-7 /BP3304-7 

r"*C7)fiff1KJ r>J•J-/7..'J-77..J 

7) B*~~~~CtlM~~~*ltBtt~4~CM/iD 

(BP3304)o *~• ::b 7 ~~ IH::: Bell 4~ 1:~<tlit 

(BP3303)o 

•m~ 
FAX m•s!ll, TV •S!&, \i~SiUU!lt~ 

BP3303/BP3304 

~-~•Mm.:r.= -~ t
Multitunction Telephone Sets 

BP3303 and BP3304 are telephone units with abbrevi
ated dialing, onhook dialing and holding with melody. 
You can complete a telephoneset only by adding hand
set, buzzer, keyboard, etc. 

•Features 

1 ) DC resistance is set so low as the Lp detection 
photocoupler is connectable. The units are applic
able to FAX, etc. 

2) The abbreviated dialing of 16 digits and 20 stations 
and the redialling of 32 digits are operable. 

3) A microcomputer is mounted to provide onhook di
aling and melody holding function . 

4) Incoming detection Cl and dial outgoing detection 
DI are operable. 

5) Other operable functions include mix dialing, flash, 
pose and hooking functions. 

6) You can select a melody amC1ng the following: 
BP3303-7 /BP3304-7 
"Home on the range" and "Green Sleeves" 

7) BP3004 conforms to technical standard for telecom
munication terminal devices, whlle BP3003 com
plying with the Bell standard for the U.S.A. and 
Canada. 

• Applications 

Telephonesets for Fax, TV telephonesets, answering/ 
recording telehonesets, etc. 
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• ~Jf~>f"~&!11/Dimensions (Unit:mm) 

73.0±0.5 

484 7 46454443424140-393837363534333231302928 27 26 25' 

~=§~~~~~~J~~ 
1156789 2~~ 

3 4 0.5 ±. • • '" " "' "" .... " .. '" ,,,, "''I ~ 
1.4+02 

t::"·y-T 
2.54±0.2 

2.54X23=58.42 

7.1Max. 

RDNrn 

BP3303/BP3304 
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BP3303/BP3304 

• il~rr..J~tt/Electrical Characteristics (Ta=25t) 

• BP3303 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /~EE VL 3.8 4.4 4.8 v IL =20mA, OFF-HOOK 

iiliiJIU!Hit OCR 190 220 240 Q IL =20mA, OFF-HOOK 

i!ili!it..-'X'JL- TxL1 -16.3 -13.3 -10.3 dBm L1. L2=6000, Loss=7dB 
MIC J..1J=300Hz, -50dBm 

i!il!t..-«Ji.- TxL2 -17.5 -14.5 -11.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC J..1J=1kHz, -50dBm 

i!il!v'X"JL- TxL3 -26.7 -23.7 -20.7 dBm 
L1, L2=600Q, Loss=OdB 
MIC J..1J=3.4kHz, -50dBm 

lill:il!v'X"Jv Rxu -17.4 -14.4 -11.4 dBm 
SP=55nF, Loss=7dB 
LINE J..1J=300Hz, -14dBm 

lill:il! v«Jv RxL2 -16.8 -13.S -10.S dBm 
SP=55nF, Loss=3dB 
LINE J..1J=1kHz, -14dBm 

lill:il!t..-«Jv RxL3 -1S.2 -15.2 -12.2 dBm 
SP=55nF, Loss=OdB 
LINE J..1J=3.4kHz, -14dBm 

i.lllJ~ v'X"Jv ST -26.0 -20.0 -17.0 dBm 
SP=55nF, Loss=3dBm 
MIC J..1J=1kHz, -50dBm 

DTMF i!tfl v'X"JL- OoL -7.5 -4.5 -1.5 dBm 
L1, L2=6000, IL=20mA 
697Hz, SW4=PB 

DTM F i!tfl v «JL- Oott -5.5 -2.5 0.5 dBm 
L1, L2=6000, IL=20mA 
1477Hz, SW4=PB 

1J ;., :tJRHIJlll!Ml~EE Vs1 16.5 19.5 22.5 v 6pin, 11 pin r~i DC ~P!JU 
Spin, 11pin40nF~ilili 

1;;., :tJt±l 1J v«Jv VRo 15.5 22.0 28.5 Vp_p 6pin, 11pin r~i 24V ~P!JU 
Spin, 11 pin 40nF ~ilili 

;( 'E IJfJM;f~JM IMR - 1.0 - µA 
1 ?pin 3.0V ~p !JU, ON-HOOK,;< 
'E 'Jf¥fflail 

~~~iBllll Fosc - 500.0 - kHz 

.><177"t..-17.l:t BR 59.0 60.0 61.0 % SW4=DP 

tfl1J/\Jv:A i..-- t- PR1 - 10.3 - pps SW4=DP, SW5=10P 

tfl1J/\Jv:A i...-- t- PR2 - 20.6 - pps SW4= DP, SW5= 20P 

!liMt!Hit AcR1 500 700 1 000 Q 
IL =300mA, OFF-HOOK, 
1=1 kHz 

!liMtitit AcR2 420 600 S50 Q IL =70mA, OFF-HOOK, 1=1kHz 
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• BP3304 

Parameter Symbol Min. 

71/1111: VL 3.8 

iHUtU'fi: OCR 190 

mii!v-"'J'-' Txu -16.3 

mll!v-"'J'-' TxL2 -17.5 

mii!v...-..:·Ji.- TxL3 -26.7 

~l!v"'J'-' Rxu -17.4 

~ii!v-"'J'-' RxL2 -16.8 

~A!v-"'J'-' RxL3 -1S.2 

fl.IJil v-"' JI- ST -26.0 

DTMF ml±l v-'XJI.- OoL -10.9 

DTMFml±lv.-XJI- OoH -9.0 

IJ / :fil$1JJfm~111l: Vs1 16.5 

IJ / :fi!±l:IJ v"'JI.- VRo 15.5 

;I. t IJ f¥ffl11lllf IMR -

~fi~i!Uk Fosc -
;1.17 • 7v17.lt BR 65.0 

!±l:/JHJl-.7.v- t- PR1 -

1±l:h1~Ji.-.7.v- t- PR2 -

:::iliUUii: AcR1 500 

:::iliUUii: AcR2 420 

Typ. Max. Unit 

4.4 4.8 v 
220 240 Q 

-13.3 -10.3 dBm 

-14.5 -11.5 dBm 

-23.7 -20.7 dBm 

-14.4 -11.4 dBm 

-13.8 -10.8 dBm 

-15.2 -12.2 dBm 

-20.0 -17.0 dBm 

-7.2 -3.5 dBm 

-5.0 -2.5 dBm 

19.5 22.5 v 

22.0 2S.5 v 

1.0 - µA 

500 - kHz 

66.7 6S.O % 

10.3 - pps 

20.6 - pps 

700 1 000 Q 

600 850 Q 

ftDHm 

BP3303/BP3304 

Conditions 

IL =20mA, OFF-HOOK 

IL =20mA, OFF-HOOK 

L1, L2=600Q, Loss=7dB 
MIC J..:IJ=300Hz, -50dBm 

L1, L2=600Q, Loss=3dB 
MIC J..:IJ=1kHz, -50dBm 

L1, L2=600Q' Loss=OdB 
MIC J..:/J=3.4kHz, -50dBm 

SP=55nF, Loss=7dB 
LINE J..:IJ=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE J..:IJ=1kHz, -14dBm 

SP=55nF, Loss=OdB 
LINE J..:IJ=g.4kHz, -14dBm 

SP=55nF, Loss=3dBm 
MIC J..:IJ=1kHz, -50dBm 

L1. L2=600Q, Loss=7dB 
697Hz, SW4=PB 

L1, L2=600Q, Loss=7dB 
1477Hz, SW4=PB 

6pin, 11 pin llll DC t:llt.JD 
Spin, 11 pin 40nF *!«Ii 

6pin, 11 pin llll 24V t:flt.JD 
Spin, 11 pin 40nF *!«Ii 

17pin 3.0V J:llt.JD 
ON-HOOK,;!. 'E 1J1*ffl~ 

SW4=DP 

SW4=DP, SW5=10P 

SW4=DP, SW5=20P 

IL =300mA, OFF-HOOK, 
f=1kHz 

IL =70mA, OFF-HOOK, f=1kHz 
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• ~iliFftlft~llJI 

(l)L1, L2Yi!i-T- (1, 2pin) 

~tUnt:, 7")'JA1 ") T f. [., z~~iliim-*':tt• L, ;!: 9 0 

7Si';f)£i.AB!Jl.l:.O)f.:&1.liz·;; t--.A.Df;tili:C-:::i1Jv (500µH 

-5mH), ::J/7/if (500pF-5000pF/500V) C-71 

Jv:$1H~Ji.ltt.,, i:::·:; 1--7·7:,,.. F,:.*71:9.Qjt}j~;lfif.>IJ;I: 

9o i:::·:; 1--~l~IH:'.;t:~J±/\Jv.AP~~JlO)f.:d>, 360VO)if 

- :;·p~~x~-T-t.f.A -::i z c' ;i: 9 o 

,(2) IJ / :hlBl*fMl*'1:Yiffi-T- (3, 4pin) 

t!HIL ( 1 k Q - 3k Q), :::i / 7 / if ( 0.68 µ F - 1.2 µ F 

/250V.l/;f--7) ~91];?-·;; t--'7-'JfimGZ1pinl:tt 

Mi:9.Q1J', 7 ·:; 'J .A 1·:;7- f im t., Z IHl~l:•Mc t., ;!: 9 o 

3pin l.;I: 2pin l:f:&Mc L, Z < fC; ~ c 'o 

(3) 1) / jj'ij~iJJ-ff-YlffiT (5, 6pin) 

LED f tl*7'C9 .Q Z. t !:cl:: IJ, IJ / :hR~iJJ~Jtij t l<i]J!ij L, Z 

~n•ff-lf1'8;1:9o 7~t--n77f•Mc9n~~m•:±l 

1J''1' 8 ;!: 9 0 

'f'~O) :ij];ft ': t.;t: :; 3 - 1-- G Z < tC; ~ c 'o ;!: t.:, "J rt- - 'ff 

1;f- F (5-10V) f:tlfi.A.9.QZ.t,:J:IJ, R~ihmlki3~ 

a: f . .ttf .Q z. t t.JfiiJtmc-9 o 

(4)RSltl*7'C~-T- (?pin) 

1J :.-- jj'O)iJ.Jf'Fmlki3~J± H~~9 .Q~-T-C-9 o 11pin t O)r .. i 
';:: 4k0-10kQO)}ft:titftl*'1:GZ-f~c'o 1Q,~O)!J:c'C 

8 t.;t: OPEN C'ffffl l., Z < tC; ~ c ' 0 

(5)1J /jj':±l:tJ~-T- (8, 11pin) 

J±~.A~-hf~•F71~C-8;1:9o8If~~9.Qt 

8~~~~~•:tnt.An.QZ.t~J:~iilft1"9o 

(6)1J /jj'8JUP!~~-T- (9,10pin) 

~tt~a:tnfU~.QZ.t~J:~8~i~~.Q;:tlfC-8;1: 

9 o fft:titfiit.J>1j\ ~ < lJ: .Qt ~c ,.,;:: lJ: IJ ;!: 9 0 

(7)GND ~T ( 12, 48pin) 

;: 1::0 -7-;?- ·;; t-- '7-'J, 9'17'7, "1 :::i /0) GND ~T 

z.·9 o 12pin, 48pin '.;t:~JlB1'tl*'1:~ n n,;1:9 o 

(8)7·;;'J.A1 ·:; 7-~-T- ( 13, 14pin) 

::t777'JMj-'JiJJ~O).A177-f•*'1:t.,;1:9oi:::7 

1--~llBc· 1-- 7/:;·.A51:;;.1·:;7- t~91H:!J: -::i Zc'.Q t.:d>, 

1Jil:&i=J:q:;t :.-- 7 ·:; 'l~:*:ml,:!J: -::i z tlBl**tt*'1:t.;t:~f*~ n;i: 
9o 

BP3303/BP3304 

(9)VL~T (15pin) 

IBli-*~)MD:±l t.,~-T-C-9 o IBl*$1Jffl*7'C ~ nt.: t 8 ,:, 11' 1 

7' JvHJv .A F71 :7'1Hll!IH~~J: •J :±l :tJ f n •J :±l t., n, ;i: 9 0 

J: -::i z /\Jv .A 'ff 17' Jv*:±lmrn :±l :tJ t.Jfl!!Ji*'1: ~ n, im~iliMI: 

,.;1: IBl*ftf§ ~ t.Jf:m:I: [., z c \ ;!: 9 0 

Z.O)Yilij-T-~••9.QIHl~~J:~*1:::7f-.'f-77~/?0) 

ACR, OCR 'HHIJ-stt.:'Wft.Jf!J ;!: 9o 1-- 7 /.A f~ffl L, 

t.:~J!i~~ilj/X-'7-7' /7~),f-l:J1j:)IC-9 0 

(10) j i: IJ I~'.:; 'J 7' •;; 7~T ( 16, 17pin) 

2.sv J..:U_O)~J± f t=P1Jo9.Qz.t1: J: •J, m~11' 17' 11,, j 

i: I)/\•:; 'J 7' •;; 71J>'( 8 ;j: 9 o 16pin fffflO):ij];ftt.;I:, lm'*' 
(IL=20-120mA) l't.;t:, ;f/7·:;'JcpO)J;.1~":;'77'·:;7 

l.,;!:9o :::·:;h FO):ij);ftt.;1: 17pin ffljffl GZ< fC;~~'o 

(ll)flil:&.A1 ·;;7-~-T- (18pin) 

100msJ..:.U::.?7/ F (12pin) 1:3it-t±,j''f¥&~:*:1i!H:IJ:•J, 

~lllffi9.Q':1.;t:l'llJi 100ms PLt 7· 7 / F':ji t t., ;!: 9 o 1¥ 

immrnrn 7 ·:; '7 ~u~':E:;D ~ n 'f~!R.ll: G z ~' .Q O)c·, ::t :.--

77 'J~mll't•~~m•iiIRl'"to 77'J.A17'f-t~ 

~~9.QZ-t~J:~::t7-::t/-::t777'Jl'•&Mllffil' 

~;!:9o 

(12)Eltl~Eltl~-T- (19, 22pin) 

jDT-'1- IC (2Eli!) O)~EltJf9.QYiJi-T-l', 22pin,:tt 

Mi:9.Q1J•;f-7/ 1:9Q1J'C'aE J31J'"tlJIJ ~;t) IJ ;!: 9 o 

(13);f/7·:;'79'17'JvA:fJ~-T- (20, 21pin) 

;f / 7 ·:;'JM, 20pin f 100ms P.Lt 7· 7 / F ( 12pin) ';:: 

3i t -r t1¥&1Bll!l!ttJ'7 ·;; 7- ~ n::t 7 7 ·:; 'J~:kml t Id: •J, 1\ 

/Ft7t--fD~£~9"~'ff17'~/?lfl'8;!:9oimD 

f~21pin f 100msJ..:.U7'7/ I'' (12pin) ':3it9Z.t 

': J: IJ 1¥&1Bl~1J'' 1J t ·;; 1-- ~ n, ;f / 7 ·:; 'J mi.!l':~ IJ ;!: 

"to 

;!: t.:, l'llli 20pin f 100ms J..:.(£ ·'.7' 7 / I'' ( 12pin) ': 3i 

t9Z.t~J:-::iZt::t/77'J~ml~~~;1:90 

;f / 7 ·:; 'J 9' 17' Mi¥1: t.;t:, j D 7' 1 - t.;t:*:±l ~ n ;1:-tt A,o 

(14)HOOK SIG m-T- (23pin) 

;f / 7 ·:; 'J 9' 17' Jv, 1Jil:~cp ': 7' 'J 7- 1 ·-:f Hi f§~ tf:±l :tJ 
~ n ;!: 9 o '1tllB1X-'7- 7' / 7°ml!t i;: O)f§~1'ffilJ{jj]9 .Q;: 

t~J:~~~~DeihmUW1'8;!:9o 

:±l:tJ~J±l.;t:IB!fo'R~mtfff-::in'.Qf.:d> 2V-5V C', :±l:tJ~ 

mU.;I: 0.1 mA J..:l'"fl;::ffil]~~ L, Z < tC; ~ c 'o 
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(15);< D 71 -i~-i5-i±l:h~r.J!l~-T- (24pin) 

1 OOk Q VR C:: *'.it 1 J Z. JJ. i!JIJBlUIHfttit ( 10-50k Q ) f iiHIJ (::: 
l,, l 24, 12pin r.,, (:::}t*1C g Q ;:_ C (::: J: I) I\/ I'' iz ·:; !-- 0) ;( 

o 7 1 -l±l :h v/\'Jv f ~r.J!l9 -3 ;:_ c tf<: ~ 19 o ~r.J!l:f~ 

O):ij];.g.(;j: 100-150kQ <: 24, 12pin ftt*1C L- l < f::_· 6l 1 o 

m-*J!i±l ;< D 71 - vA;'Jv(;!:*'(:::-:<E:z.·9 o 

(16)11'17Jv.A.:h~-T- (25-32, 35-39pin) 

COL-1-8 fl 25-32pin, ROW-1-5 ·/f 35-39pin (:::f.l: IJ 

1To 3X4 (2of7) tll'i~=f-*- F, 4X5, 8X50):\'-

*- l''fftt*1Cl'·~1To 

:\'--.A.:htl.~cf.1:-3~~~~--0)ROW.A.:hc•-O) 

COL.A.:1Jf-;_,3- 1--9-3-JJ', ·-0) ROWsJ:LfCOL 

A :h H~Jai¥(::: "L" vA;'Jv(::: L, 19 0 

:\'- -O)f.Hi@l"'1Pi¥flj:l L- 1;1:•~<:9 o 1-- ->'E- Fe:-;.,/ 7· 

Jv 1-- - / f~-i5- f ~j:_ 6 -it fc. l 1 :ij];.g.1;1: ROW-1-ROW-5 (: 

COL-1-COL-3 O)x I-- 1)? :A l*JC:l"'l-0) ROW 1 fc. (;!:, 

COL~<:MftO):f-fflj:l"f"t-3Z.C::~J:ij~ftcf.l:ij1 

"to 

M~~~O):f-fflj:l"fL-~:ijj;.g.~~~C:To 

(ii) ff~li!UUt~. 7 :>::tifD.M~I: ROW, COL ~l'IHi/J'ffJ' 

G~7/F~~§pF0~/~/~-1~~96t~•ffa 

IJ3:9o 

(17) 20pps/1 Opps t;JJ:l~~-T- (33pin) 

11·1rJvJ\Jv:Av- H;JJ•J~~~-T-<: "L" v-"·Jv<: 

10pps, "H" v-"'Jv"f:20ppscf.l:IJ19o 

(18) MODE IN ~-T- (34pin) 

"L" v-"'Jv<: 1---:_....:i:- i-:·, "H" v-"'Jv"f:J\Jv:A-=t:- i-:· 

(:f.l:IJ19o fc.fC.L-, T:\'--f.A.:1JL,f;:.~.g.(j: "H" v-"· 
Jv<:t 1-- -/-'E- H:::t.i: IJ 19 o 

(19W1rJv~ .:i- 1--i±l:h~-T- (40pin) 

;f- :1/ :::iv? 51i±l:h<:11· 1 7' Jvf~-i5-J!i±llfl, 7'? 7 1 7· 

LO f8-i5--JJ~·i±J:1J 6 *1.19 o 

FAX ~O)~JlJJ..g.-it <:, ~ 1 J7 Jv).1*1CJ!i±l:fu7~i±li~-i5- (: 

L- T~IJfflc· ~ 1 To 

*l--h:15~f~ffl9.Q~.g.~. ~ill7':1~~--;.,3;_...~ 

~~f~lffi L, l < f::_' 6 l 1 0 

(10)1 \;,... F iz ·:; 1-- §?>~ili~-T- ( 41, 42pin) 

l±~v :,.-ri'fiefflO)~.g.(;t, i...--;.,-1\0) t1~tt1:::.g.n1tT 

41pin (::: 2kQf]EJiO)~~'lili.JEfflO)tfttitftt*1C L- T < tC. 6 

l 'o 11· 1 j- ~ ·:; ? v -;., - ri· ( 200 Q f.!Eli) (;!: ~tt i-:· 5 1 7· 

BP3303/BP3304 

-JJ"~lm<:9o §?>~iliv/\'JvfTtffc.l'~.g.,;1: 41pin t:::tfttit 

ftt*1C L, nr.i!l L, l < t.: 6 l 1o 

(11) ECM t:&*1CfflJ \ 1 J7 :AYffii-T- (43pin) 

?1?(::: ECM fiieffl6n-3~.g.,;1:, 45pin cO)r.,,,::: 1ko 

mtO)tfttitftt*1C L, l < t.: 6l 1o 

(11)/\/ Fiz ·:; 1--J!~iliYilii-T- (44, 45pin) 

/±~?1?tt*1Cffll:::t.i:-::>Tl 1 190)c·, ECM fiieffl6n 

-3 C:: ~ (j: 44, 45pin (::: 0.01 µ F f]Efi 0) :::i / 7 / 'tt (DC iz 

·:; Hf.I J c 1 Ok Q f.!Eli O)tfttit (If 1 / ~!lffl) f tt*1C L- T 

<t::.·6l'o 1tc., ECM~)~fm:l!l:T-3~.g.,;1:44pinc 

48pin ( G ND) 0) r .. i (: 45pin C:: 43pin (BIAS) 0) r .. i t::: 1 k 

o mt 0) tfttt t tt*1C L- z < t.: 6 l, o 11· 1 -r ~ ·:; ? "' 1 ? 

iiefflP~ (j:~~~::J / 7/-tt f ~91J(:::;\ n T < tC. 6 l 'o 

(13)-tt 1 F 1-- -/~!lffl~-T- (46, 47pin) 

im '*' (j: -;., 3 - I-- L- T iieffl L- T < t::_· 6 l 1 o BN ( ri' 5 /:A • 

;:?- ·:; I-- '7-?) f ~r.J!l9 -3 ~.g. (j: 47pin f OPEN (::: L-, 

46pin c 15pin (VL~-T-) O)r .. i1:::tftttc:::i:_...7':_...-tt-r:~Jl 

'iI..T fc. BN ftt*1C L, T < tC. 6l 1o 

*Jl~1 n Tl 1 '3 BN :<E:BHi:~1(:(:::~aL,ls~::!:9 0 

15pin 0.018µ 46pin 

~ 
4.3k 

ii) 1. ?f 1 r Jvl'IH· -It·:; Fl.:t:, ~tif'F0m!ltiH: t :lj: •a 901' 

ON J!.HIL ( ~ / :$1? H!.Hit) fJ" 1 k Q J:Ji:*l0 t (!)I fil!ffl ~ ti 6 

Z::. t ft!Hl!~ 1 t~ t,;t:9a 'f-l~·y F~tl.:t: 30pF J:Ji:*J(J)t(J) 

ffil!ffl [, Z ( fC. ~ ~ 1o 

2. :$1' 1 r Jv(J)'f- .A.hBilra'H.i 40ms J:L.I:? 1 ~ /(J).A.:fJl!ilrai 

l.i 100ms J:LI: l'fil!ffl l, Z < t.: ~ ~ 1a 

3. [!i]**ffli*i;jj(i!Jlt:z HOLDXl.i ON-HOOK DIAL f.A.:fJ 

t, ;!: 9 t ;I. 'E IJ ,, '/ 7 y •y /(J)~)i!lfJ> G 500 µA Ullt(J)~)M 

ffi=~~i:*l8~)Mn;t:9o Z::.(J)~~. ~~(J)ffl~llil~ff~ 

t, < ilt'.1-'9 9 z::. t tJ"a •a T(J)l'iUn z < t.: ~~'a 
4. :$1177.A.Milff (25-39pin) 1: 200mVp-pl-:,(_l:_(J).11 

Xff~•96t~~~'9'6mhffaij;t:9o .11Xif~•9 

6;r,jj:h0a6t.l!il'l.:t:, ~/-T/if 470pF (25-32pin, 35-

39pin), 1 OOOpF-0.1 µ F (33, 34pin) I GND ililfft(J)rai 

':ll~~ tl.6;::. t ftltil!t t, ;1:9 0 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

BP5005/BPSOM05/BPSOM12 
BP51LOS/BP51L12 DC-DC ::J/J\-9i=.·:;" 

BP5005/ BP50M05/BP50M12/BP51 L05/BP51 L12 ti:, 

PWM1J;a'.t:J:{> DC-DC :J//\--)u . .=.-:; t--Z.·9o 

:J / t-- D-Jv[Q)~~. :A 1·:;7- / 7·*-=f, !lmt*f-, :J 1 Jv 

~9~~i~~G. AW~•~ffl::i/~/~~hltt~9 

{>~~T~~G!9oAh•ff·~~$<, •ffR~~* 

~~';( 1:...-•ilN-fJ'6~'.lE1t Gt.:•ff H~{> D-:hJv.ilN-C:: 

L, l~~z.·9 0 

BP5005/BP50M05/BP50M12/BP51 LOS and BP51L12 
are DC-DC converter units of PWM system. 

Each unit is operable only by adding an input-output 

smoothing capacitor, as all other devices, e.g. control 
circuit, switching element, rectifier element and coil 
are built in. 

The units are most suitable for local swiching regula
tors for generating stabilized voltages from fluctuating 

main power supply, thanks to their wide range of input 
voltage. 

• !j;j;& 

1) Ah•ffl'H~tJf$~'o 

2) R~X1.!$tJ'~~'o 

3) ~•mt1¥~@~. Wh::i/ t--D-Jv@~~tJ')'HittTM 

JitllJfjg ( BP5005/BP50M05/BP50M12) o 

4) :li51:~M&tJ'·;;r;~z.·&>{>o 

5) SIP 9pin ~1M\IH:i:Tdi> {>o 

• mli: 
FAX, PPG, /\'.J:J/, '7-7°D~~D-:hJv.i)N-

DC-DC Converter Units 

• ~~ff~-t'~!~/Dimensions (Unit : mm) 

B 

B 

B 

B 

B 

I 

"' oci 

"' 

P5005 

P50M05 

P50M12 

P51L05 

P51L12 

•Features 

A 

~ 2 

A B 

32.5 14.8 

31. 5 14.6 

31. 5 14.6 

29.5 12.6 

29.5 12.6 

1) Wide range of input voltage 
2) High conversion efficiency 

MARK 

~ ~ 

(Max.) 

3) You can connect externally an overcurrent protec

tion circuit and an output control circuit 

( BP5005/BP50M05/BP50M 12). 

4) No heat dissipation plate is required. 
5) As small and light as SIP 9 pins. 

• Applications 

Local switching requlators for FAX, PPC,personal com

puters, wordprocessors, etc 
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• tl:~tr:l~ti/Electrical Characteristics 

• BP5005 (Unless otherwise noted, V1=15V, lo=0.5A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

.At.JiiEE V1 8 - 30 v 

:±lt.JiiEE Vo 4.75 5 5.25 v 

:±lt.Jiimt lo 0.1 - 1 A 

:±lt.JiiEE~!iiJM.At.JiiEE 1 AV01 - 20 50 mV 

:±1 :tJ iiEE~tix<JA :tJ ii EE 2 AV02 - 10 40 mV 

:±lt.JiiEE~!iiJM:±lt.Jiiilit 1 AV03 - 5 40 mV 

:±lt.JiiEEJ!'!iiJM:±lt.Jiiilit 2 AV04 - 15 50 mv 

:±1 :tJ 'J "J 7' JviiEE uy - 30 70 mVp.p 

iit.J~IMJJ$ 'l 60 75 - % 

:7.1 ·;d:.;....?~i/Ji~ fsw - 45 - kHz 

• BP50M05 (Unless otherwise noted, V1=15V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max . Unit 

.At.JiiEE V1 8 - 30 v 

:±lt.J'll[EE Vo 4.75 5 5.25 v 

:±lt.Jiimt lo 0.05 - 0.5 A 

:±lt.JiiEE~!iiJM.At.JiiEE 1 AV01 - 1 30 mV 

:±lt.JiiEE~tiM.At.JiiEE 2 AV02 - 1 30 mV 

:±lt.J~EE~tiM:±lt.J~ilit 1 AV03 - 3 30 mV 

:±lt.JiiEE~tiM:±lt.Jiiilit 2 AV04 - 3 30 mV 

:±1 :tJ 'J ., 7' JviiEE uy - 30 70 mVp.p 

~t.J~W!~$ 'l 60 75 - % 

:7.1 ·y'T/?~i/Ji~ tsw - 45 - kHz 

• BP50M12 (Unless otherwise noted, V1=20V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

.At.JiiEE V1 15 - 30 v 

:±lt.JiiEE Vo 11.2 12 12.8 v 

:±lt.Jiiilit lo 0.05 - 0.5 A 

:±lt.JiiEE~!iiJM.At.JiiEE 1 AV01 - 2 30 mV 

:±lt.JiiEE~!iiJM.At.JiiEE 2 AV02 - 2 30 mV 

:±lt.JiiEE~tiM:±lt.Jiiilit 1 AV03 - 2 30 mV 

:±lt.JiiEE~!iiJM:±lt.J~ilit 2 AV04 - 0 30 mV 

:±1 :tJ IJ ·y 7' Mll:EE uy - 38 80 mVp.p 

iit.J~W!3CJ.J$ 'l 65 85 - % 

:7.1 ·y'T/?~i/Ji~ fsw - 45 - kHz 

746 RD Nm 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.5A-1A 

lo=0.1A-0.5A 

ii 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

ii 

Conditions 

V1=20V-30V 

V1=15V-20V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

ii 



BP5005/BPSOM05/BPSOM12 
BP51L05/BP51L12 

• BP51L05 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

V1 8 - 20 V 
-------------~---+---+----+----+----+------------

t±l::l:J~E£ Vo -5.3 -5 -4.7 V 
------~-------+----~--t----4---+---+---+·-------------

t±l ::l:J~ilit lo 0.01 - 0.1 A 
-------------t----·-+----t-----+--·~+-----j--·------------

t±l:tJ~E£~Ul.rH.A:tJ~E£ 1 6.Vo1 - 3 30 mV V1=15V-20V 
--------------+----+---+----+---+---f--------- ---------· 

t±l::l:J~E£11Iti.JH.A::l:J~E£2 6.Vo2 - 5 30 mV V1=8V-15V 

t±l:tJ~E£11Itl.!Ht±l:tJ~iliE 1 6. Vo3 - 3 30 mV lo=50mA-100mA 
------·----·--·--t--·--- t-----i---+---+---+------------

t±l:tJ~E£11IlihHt±l:tJ~iliE 2 6. Vo4 - O 30 mV lo=10mA-50mA 

uy 13 40 mVp.~ ii 
-·----·----·-··---1-----t----l---+-·--+---· -I ----------

30 50 l -- % 

tsw 45 kHz 

• BP51 L12 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter 

.A::l:J~E£ 

t±l::l:J~E£ 

t±l::l:J~ilit 

t±l:tJ11!:E£11Itl.iH.A:tJ~E£ 

t±l:tJ~E£11Itl.!Ht±l:tJ~mt 

t±J::l:J IJ ·y /Jl.-~E£ 

'ill::tJ'clI~~* 

7. 1·y7 / ~;r~i&'.:& 

• :i[J -:; .,~.:&v>iJl1J:iE:1E.1m~ 

BP5005/BP50M05/BP50M12 

INPUT 

Symbol Min . 

V1 8 

Vo -12.8 

lo O.Q1 

6. V01 -

6. Vo2 -

uy -

T\ 40 

lsw -

+ 
100µF 

Typ. Max. Unit 

- 20 v 
-12 -11.2 v 

- 0.1 A 

20 80 mV 

20 80 mV 

10 80 mVp.~ 

60 - % 

45 - kHz 

Conditions 

V1=8V-20V 

lo=10mA-100mA 

ii 

+ 
1 OOOµF 

u----------------+-~------+----OGND 

GND 

Fig.1 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

BP51L05/BP51L12 

748 

INPUT 0-------' '-------''----.,...,OUTPUT 

+ 
100µF + 1 OOOµF 

GND0--------4------+--+--4---+--+-..._----_.._---0GND 

INPUT 

+ 
100µF 

Fig.2 

BP5005/BP50M05 

iBP50M12 

ON -lOFF 

+ 
1000µF 

ii: spin~ GND 1::m111tt{>:1Ji;J;c vr. 1-7;,5J~5rt.i:c~Jl!~'gfl1!1-, 

C-E lllliMllllff t.i: c:lf 5pln 1::;"£{> c, -tCT.> 4-101lH~JlCT.>llEE#W:IJ 

1::~~[,:1:90 :l:to5pinff'ii!:i:l::GNDclilllt~tl.tocV<'b, HylC 

J!llll!CT.> ;t 71! ·~ I- llEEI:: .I: ~J ti'fCT.>W:IJllEEff~~9 {>CT.>""C'ii8il~' :I: 

9 (~Jl!J:CT.>i.it (4l •moo 

Fig.3 
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• f!lf:IJ:.O)~· 

(1) Jilil~/l(l)..t.~l:f=I!? T t±i1JTl)Jl(Uiilil9 9~·1Iff N.> 

ij:l:9a71~{~1/~:h-'10)~1Dlpq1'~1!ffl<~~ 

00 A11~~9~n~~b9~~0)n..t.ijW~~9~9t, 

~A 11Ullt ff :ttt 1Jnt.,1' 1 '1 1J ·:; I" IC O)litf.ll ~ t±i 11ti±0) :;t 
-1{-~.:i.- t-tf:k~ < f.t9mtl~H:t.t1J :l:Ta c::tt.SliA 

11'C~O)n_tij~~~~~t.t~~~?TWf.t90)1'~~ffl 

~11!l1'+~HlHE [jT < t.:~1.'a A11 .. ~n..t.1JO)l3~fiBt 

[jT, ~At}JIH:X<J[jni 10msP1..t., :;t-1{-~.i- t-

1:X<.t [j T ht 100ms J.:1....1:. l'T a ~At)Jl(U 2A (~il.fi'fiB) ~1 

lq:'(ifl ;l T < t.: ~ 1. 'a 
(3) t±i1Jt)lltl:M99f¥•1Eli&lpqfi[jH':l:-t:!.lva ~~ 

~~O)~~tt.O)c1!>9~ftU~.i-Xf.t~O)/o~7~11! 

ffl [jT < t.:~l.'a 

(4) BP5005/BP50M05/BP50M121:-::>1.'T 5, 6, 7 pin U 

ii"M"::t-//~Sl'~ffl[jT( t.:~1.'a fi.IEli&, t±i11:::i 

/t-O-~f.t~1'~ffl99~fthi, T~O)·~~~~T( 

t.: ~\,'a 1, 5 pin O)f1i:J'll61Eli& I ;.~~l:jf- [j :I: 9 o 

• 11!U'.JMttdUl/Electrical Characteristic Curves 

• BP5005 

1.0 

3: 0.8 
..!' .. 
f-

0.6 z 
"' a: a: 
:J 
0 
f-

0.4 
:J 
ll. 
f-

~ 0.2 

0 25 50 75 100 

AMBIENT TEMPERATURE : Ta ("O) 

BP5005 

BP5005/BPSOM05/BPSOM12 
BP51L05/BP51L12 

Fig.4 

R, R, 

47kll 16.3kll 

BP50M05 47kll 16.3kll 

BP50M12 39kll 4.7kll 

Fig.5 

5 pin '..J - A. °C}J(Ui Typ.80 µ A, Max.1 mA 1' To Spin I: 'll6 

£1#1JU99:flft, ~tt.I:~ IJ~$ .. f±t.f~fl:;9.Q tt±i1J 

~f±f>~fl:;~:l:TO)l'il~Jl1.':l:Ta :l:t.:, 3Itt~~tf 

f-tbn ~ tt.t.:tiftl:/ 1A.'I~~[j:I:90)1', :::i /7/if I 

Jl*'l: [jf.: IJ, ~*lfll ~ ;!: b ~t.: I) [jf.tl.'~? l:)itJll.' 

:1:9o A.t-~-3Ili20pFP1Tt:tm;lT(t.:~\,'o 

1,=0.5A 
+70 
+60 
+50 
+40 
+30 

,_ - r---

> +20 
E +10 

0 

-:: -10 
-20 

'<:! -30 
-40 
-50 
-60 
-70 

10 20 30 40 

V,. (V) 

+70 
+60 V,.=151i 
+50 
+40 

> +30 
+20 

§. +10 

21 0 

> -10 I ....... 
'<:! -20 

-30 
-40 
-50 
-60 
-70 

02 0.4 0.6 0.8 1.0 

IOUT (A) 

Fig.8 l:ll:h.rEEl:lb-l±l:h•lft~tt 
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• BP50M05 

j~~~I 
~~' 

1 

0.5 

~ 
..2 

0.4 

t-z w 0.3 a: 
a: 
:::i 
0 
t- 0.2 :::i a. 
t-
:::i 
0 

0.1 

0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ( 0 0) 

• BP50M12 

0.5 

~ 0.4 

.2 

f-z 0.3 w a: 
a: 
::> 
0 
f- 0.2 ::> a. 
f-
::> 
0 

0.1 

0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ( 0 0) 

750 ftDHrn 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

+30..--~-,--~-..-~--,.--~-,---1-0 =-2~50-m-A----. 

+201--~-+--~-+-~----.,1--~-+--~-t-~--< 

+101--~-+--~~~1--~--11--~..+-~-1-~--1 

or-----i~-t=----r--=F;;;;:;;;;;;~:::;::~ 
-101--~--1-~-1-~____,1--~--1-~-1-~--1 

-201--~--1-~-+-~----.,1--~-t-~-t-~--< 

-30....._~......_~~1~0~--"'--~~20~~"'-----,3~0 

+30 

+20 

+10 
0 

-10 

-20 

-30 

0 

+30 

+20 

+10 

0 

-10 

-20 

-30 

V,.(V) 

Fig.11 tl:l:1JiltlHUb-l:ll:1J11tilMil'tt 

l0 =250mA 

~ -- -
10 30 

V,. (V) 

V,.=20V 

-

0.1 0.2 0.3 0.4 0.5 

lo (A) 



• BP51 L05 

~ w 
a: 
a: 
5 
~ 
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0 

100 
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• BP51L12 

<( 
E 

1-z 
w 
a: 
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::::> 
0 
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80 
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I
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~~ a:; 
.::: 
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Fig.18 7 1 v 1 7 1 / 'f tJ - 7 
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l0 =50mA 

-> 
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-10 
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.., 

0 

> 
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I, (mA) 

40 

+50.----,-~~,--~..-~-,-~--.--lo_=_5_0_m_A_, 

+4011----t~~+--~+-~-+--~-l--~~~--I 

+3011----t~~+--~+-~-+--~-l--~-l-~--I 

> +201----t~~+--~+-~-+--~-l--~-l-~--I 
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BP5401 
(llJ~i:p) 

3 lti 1J DC/DC ::J / J '\-11.:I. =. 'Y f-. 
3 Output DC/DC Converter Unit 

BP5401 ti, PWM n"i\. ';: J: .Q :]~~~ ~ 1 7' !]) DC/DC ::J 
:.,.1\-~l:'To 

3 **1f!J):±l :tJ f :fl[.,, A.:tJ~EErBl!!lifJ.1;:~' t.:: ~. ~EE~lb 

!J)*8~~~EE~~s. •**1f!J):±l:tJ~EEfM.Q~~~~ 

~l'To 

A.:±l:tJ::J/7/-lf, ::J1JL-, H'7- 1-7/:J;z'.$/~(:'fi*J 

~t.,~, ~#~M&~~!J)~~i=~t-'.$117'-z'®.Q~~. 

i! ·;; I- !J)~~ltllra9!J)~*11i. ~*11:, Cl - :::i .A Htt.f@:h. ;A: 

To 

• !M'~ 
1) 3:±l:tJ (+5V/1A, +12V/1A, -12V/0.1A) 

2)~#~-&~~!J)~~i=~t-'.$117' 

3) :±l:tJ~EEf~/lif~~\ 

4) ~~Foi1*~~~~1*Jil 

5) :±l :tJ ::J / I- Cl - JL-Yil!iT-~fFm 

6) PWM ffjl]ftlln"i\. 

7) 1MMl:'®.Q 

•m~ 
FAX, /"\''.)::J/, '7-7'Cl, AV~n~c· 

~;~~~ 

• ~~'1"~1:1ll/Dimensions (Unit : mm) 

50 
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•-~~ti/Electrical Characteristics (Unless otherwise noted, V1=20V, lo=rated load) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

J..t.J'll!:S: V1 15 - 30 v 
[At±lt.J] t±lt.JtS: VoA 4.9 5 5.1 v 

t±lt.Jtmt loA - - 1 A 

tf:j :1J IJ "Y / Jv'll!:ff VrA - 30 - mVpp 

[Bt±lt.J] t±lt.JtS: Vos 11.8 12 12.2 v 
t±l t.Jil!:i!f. los - - 1 A 

tf:j :1J I) •y / Jvtff Vrs - 30 - mVpp 

[C t±lt.J] t±lt.JtS: Voe -12.2 -12 -11.8 v 
t±lt.J'll!:mt loc - - -0.1 A 

t±l :tJ IJ ") 7" Ml!:S: Vrc - 30 - mVpp 

'll!:t.J~j!f!~$ ,, - 80 - % 3 t±lt.J~~f.jpij; 
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SI 

~ ti 
j1f fl: 
Pi¥ ra'l 
~ )1i( 

AAtJ~).ljlJl 

~ j1f fl: 
7C Jl 

• 
Sf iDi fil 
JI ft fil 

fl: 

Pi¥ ra'l 

Sf iDi fil 

ft fl 
fl!: fl: 

._ ... __ 
111111

M!lfl1*!-tt 
.---t SI 1*!-i:\i ~ 2 

*1 ~*-!f!fiL 

1*!-ttO)tJ~ 
;I. - " Jv 
;;\=- t:t 7"7.t.-

f.P 
7'/"'1.7' 
Jr Jv t::':,, 

'E Jv 
iJ:,, 7 7 

*2 1ili!VJ1*!-fit 

1*!-f:ilO)tJ~ 

7 :;- 7' / 

7..77:/7'/ 

1*!-f:ilO)tJ~ 

-$1 

... _-t *JI:ll:1*!-1rr ._ __ .,. 

1*!-f:il~c~ 

m 

kg 

s 
A 

K 

mot 

cd 

rad 

sr 

1*!-f:il~c~ 

min 

SI 1*!-tttHHl:l9 .Q1*!-1Il. 
~3 

1*!-f:ilt:~ i.; .Qfg~ 

1018 

1015 

1012 

109 

106 

103 

102 

10 
10-1 

10-2 

10-3 

10-6 

10-9 

10-12 

10-15 

10-18 

*4 

Ufil:fl"0:>:8~~ 
'€> -:>*Jl:li:1*!-tt 

~5 

ttmm 
t~ Im il 

"" 
t; ~ ~c Cl 

"'Oi 

I ? if E 
/VI, ~ p 

7 7 T 

=¥ jj' G 
;I. jj' M 

;;\=- t:I k 

" ? " h 

7 iJ da 

7 :,, d 

-tz / 7 c 
~ 1) m 
x1'?t:t µ 

-j- .I n 
1::· ::::i p 

7 I 1-.t.-
7' " a 

Pi} h 
ii:: ll:iilibfo.1-1000Q)ftl!ll':.Ao.t:?1:1f!iilillliHll~'o. 

B d 

Jl . 
-$1 
t.P . 

'J ·:; 1-Jv I, L 

" / t 
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:fl 

~])}Ui 

tJ 
Ef.tJ' JittJ 
I;tJt-:\0-, 1Hfi:, AA:fi: 
1H~$. I$, lbtJ, ~tJ 

~r.J. ~~-
~f:il, ~f:il~. ~ff. E~tJ 

~~~-. =\'- -v1~:,.51 / .7. 
(~~H!.U-IL 
(~~O) ):::i / $''? 51 / .7. 
f&i:5R 
liki:5RWll, f&i~~?.l 
1'/~'1'?51/.7. 

-tz1t.-:..-r'J .7.iU 

** ~Jl 
1iUtflE 
f1t:S:I;tJv:\0-~4, P,!!~:X*fR:fi: 

1-*•~· 

• ~t.dllf:iLO) SI 1\.0)~-fjfi~ 

• Ef.'jJ 

Pa bar 

1 i x10-s 

1X105 1 

9.806 65X 104 9.806 65X10-1 

1.013 25X105 1.013 25 

9.806 65 9.806 65X10-5 

1.333 22x102 1.333 22x10-3 

!ti f:il 0) .:g %; !tif:il~C!-!% 
£*!ti1:il=E> t.,< !t'liliM!tif:ill:J:.Q 
*.ll.:ll:1Jt t;:: !tft!JO)*Jl.:ll:!tif:ill: J: MJl:ll:1J 

"-lv"J Hz 1 Hz=1 s-1 

.::..:i-f-/ N 1 N=1 kg•m/s2 

l'C~ .. 'h Jv Pa 1 Pa=1 N/m2 

:;· .:i -Jt- J 1 J=1 N·m 

'7 ·:; f- w 1 W=1 J/s 

?-D/ c 1 C=1 A·s 
;F;t- f- v 1 V=1 J/C 

77'7 ~ F 1 F=1 C/V 

::t-L.. Q 1 Q=1 V/A 
:;·-;!.. /.7. s 1 S=1 n-1 

r'JI-/'i, Wb 1 Wb=1 V•s 

7.7.7 T 1 T=1 Wb/m2 

"-/ IJ- H 1 H=1 Wb/A 

-tz Jv:,.. r'J .7.ll * t;:: ltll ·c t °C=(t+273.15)K 

Jt--.f.. :..- Im 1 lm=1 cd·sr 

Jt-? .7. Ix 1 lx=1 lm/m2 

/'\.'? vJv Bq 1 Bq=1 s-1 

7v1' Gy 1 Gy=1 J/kg 

:..- -/'\.'Jv f- Sv 1 Sv=1 J/kg 

kgf/cm2 atm mmH20 * t;:: It mmAq mm Hg * t;:: It Torr 

1.019 72X10-5 9.869 23X 1 o-s 1.019 72X 10-1 7.500 62X10-3 

1.019 72 9.869 23X10- 1 1.019 72X104 7.500 62X102 

1 9.678 41 x10-1 1X104 7.355 59X102 

1.033 23 1 1.033 23X 104 7.600 oox102 

1x10-4 9.678 41X10-5 1 7.355 59x10-2 

1.359 51X10-3 1.315 79X10-3 1.359 51X10 1 

Pa MPa * t;::lt N/mm2 kgf/mm2 kgf/cm2 

1 1 x10-s 1.019 72X10-7 1.019 72X10-5 

1X106 1 1.019 72X10-1 1.019 72X10 

9.806 65X106 9.806 65 1 1x102 

9.806 65X 104 9.806 65X10-2 1x10-2 1 

J kW•h kgf·m kcal 

1 2.777 78X10 7 1.01972X10 1 2.388 89X10-4 

3.600 OOX106 1 3.670 98X 105 8.600 oox102 

9.806 65 2.724 07X10-6 1 2.342 ?OX 10-3 

4.186 05X103 1.162 79X10-3 4.268 58X 102 1 
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kW kgf·m/s PS kcal/h 

1 1.019 72X102 1.359 62 8.600 oox 102 

9.806 65X 10-3 1 1.333 33X 10-2 8.433 71 
7.355 oox10- 1 7.500 OOX10 1 6.325 29X 102 

1.162 79X10-3 1.185 nx10- 1 1.580 95X 10-3 1 

• 1Jf :J;IHt! i:il 0) .!ji i:il~c-% 
SI .!jii:i'LsJ:'(fi}f:ffl l.,T 

~ w: fii 
J: ~ '*i:ilc7).!jii3l~a-% 

ft ~ µ µm 1 µ =1 µm 

J:m ii Jl Gal m/s2 1 Gal=10-2m/s2 

G m/s2 1G=9.806 65m/s2 

~ )~ :x c/s, c Hz 1c/s=1 Hz 

IHI ti ii Jl IHI •i :X s- 1 ;l:t.: tJ: 1rpm=1min-1 

rpm min-1 , r/min, 
rpm< 1 > 

m • kgf -
} :Xfii!J:IRJ-

fl{ • - kg 

m • mt • kgf/s -
} :Xiii tJ: IRJ-

fl{ • mt • kg/s 

J:t m .. kgf/m3 -
} :xiii tJ: IRJ-m Jl - kg/m3 

J:t f;f fl m3 /kgf m3/kg :x fiO tJ: IRJ-

foJ m kgf N 1 kgf=9.806 65N 

1J kgf N 1 kgf=9.806 65N 

dyn N 1dyn=10-5 N 

1J 0) t - j. / I- kgf•m N·m 1kgf·m=9.806 65N·m 

a:: 1J kgf/cm2 Pa:!: t.: tJ:bar< 2) 1kgf/cm2=9.806 65X104 Pa 

=0.980 665bar 

at( I~~!±) Pa 1at=9.806 65X104 Pa 

atm(~I±) Pa 1atm=1.013 25X105 Pa 

mH20,mAq Pa 1mH20=9.806 65X103 Pa 

mm Hg Pa 1 mmHg=133.322Pa 

Torr Pa 1Torr=133.322Pa 

lit 1J kgf/mm2 Pa:!: t.: tJ:N/m2 1kgf/mm2=9.806 65X106Pa 

=9.806 65X106N/m2 

kgf/cm2 Pa:!: t.: tJ:N/m2 1kgf/cm2=9.806 65X104 Pa 

=9.806 65X104 N/m2 

~ill. tt 1* :x kgf/m2 Pa:!: t.: 'J:N/m2 1 kgf/m 2=9.806 65Pa=9.806 65N/m2 

1 kgf/ cm2=9.806 65X 104N/ m2 

ii(1} ISO ml£9~Q)fod.>till~fl!lll1:11fl!lll [, t.i°''o 

(2) HR>lill~m:;E11< bar~ llll.'"'ll."~dl'!fl'Q)t,li;:t;J:V':li\~l:Slt 9*1nEE1:11l1.'T ti J:l.'o 
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• fjt~1u1i 'f:i'lO)ijj:fi'raa~ 

.I * )j, :!f - • 1± * kgf·m 

erg 

1± * * . ill tJ kgf•m/s 

PS 

lti • ii 
:,., -\' )j, I:' - 1ti • fl kgf•m/cm2 

7' -( '.i ") t-lti•fl kgf·m/cm2 

:ID Tl p 

j1J :ID Tl St 

~ tJ ~ ii. Tl OK 

ii. Tl Ill'! ~ deg 

~ • cal 

~ 3 • cal/°C 

.It ~ . .It ~ 3 • cal/(kgf·°C) 

.I :,.. " l:::J I:' - cal/°K 

.It .I :,.. " l:::J I::' - cal/(kgf·°K) 

~$I *Jv:¥-(I;....? Jvt'-) cal 
!l:~ll!I ·Mf-(JtI;..; J~ I::'-) cal/kgf 

~ mE cal/h 

~ )jff l!l Tl cal/(h·m2) 

~ 1ii • * cal/(h·m·°C) 

~ 1ii • ~ ll: cal/(h•m2•"C) 

Iii .w 0) ~ ~ Oe 

m * Mx 

m * l!l Tl Gs, G 

"lb. at Im, • 1f * Ci 

Ji':II*Jv;\!-;}~·!iJlill:I rad<4> 

~ at ** • RC4l 

** • ~ • rem 

(3) rK.J O)fl:•n: r·cJ tlllL'"t't.l:L', 
(4) llj~O)r.J, Sl.lllfltl::flf/ll[.,"t' J:L'.ljl.'fl):, 

758 

SI llii:i'lt:> J: 'Clf*j:ij (., T • • ii .1:1.'-~'f:i'lO)!li'f:i'lic~ 

J 1kgf·m=9.806 65J 
J 1erg=10-7J 

w 1kgf•m/s=9.806 65W 
w 1PS=0.735 5kW 

J/m2 1kgf•m/cm2=9.806 65X104J/m2 

J/m2 1kgf•m/cm2=9.806 65X104J/m2 

Pa·s 1P=0.1Pa·s 

m2/s 1St=10-4m2/s 

K 1°K=1K 
Kea> 1deg=1K 

J 1 cal=4.186 05J 
J/K<a> 1ca1/°C=4.1as osJ/K 

J/(kg•K)<3 > 1cal/(kgf•"C)=4.186 05J/(kg·K) 

J/K 1cal/°K=4.186 05J/K 
J/(kg•K) 1cal/(kgf·°K)=4.186 05J/(kg·K) 

J 1cal=4.186 05J 

J/kg 1 cal/kgf=4.186 05J/kg 

w 1kcal/h=1.162 79W 

W/m2 1kcal/(h·m2)=1.162 79W/m2 

W/(m·K)<3 > 1kcal/(h·m'."C)=1.162 79W/(m·K) 
W/(m2·K)<3 > 1kcal/(h·m2·°C)=1.162 79W/(m2·K) 

A/m 10e=103/(4ir)A/m 

Wb 1Mx=10-8Wb 

T 1Gs=10-4T 

Bq 1Ci=3.7X1010Bq 

Gy 1rad=10-2Gy 

C/kg 1R=2.58X10-4C/kg 

Sv 1rem=10-2Sv 
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3034, Owen Drive, Jackson Business Park. Antioch. TN 37013, U.S.A. 
TEL:(615)641-2020 rAX:(615)641-2022 

XETEL CORPORATION 
8100, Cameron Road, Suite 150, Austin, TX 78753, U.S.A. 
TEL:(512)834-2266 FAX:(512)834-9250 

ROHM INDUSTRIA ELETRONICA LTDA. 
Rua Alessandro Volta, 111-Brooklin-SP, Brazil 
TEL:240-9211 TLX:1157806 FAX:241-3382 

ROHM AMAZONIA ELETRONICA LTDA. 
Estrada da Cidade Nova, 100-Manaus-AM, Brazil 
TEL:(092)651-2286 FAX:(Q92)651-2213 

ROHM ELECTRONICS GMBH 
Muhlenstrasse 70, 4052, Korschenbroich 1, Federal Republic of Germany 
TEL:(02161)61010 TLX:852-330 FAX:(02161 )642102 

ROHM ELECTRONICS <U. K.> LIMITED 
15, Peverel Drive Granby, Milton Keynes, MK11NN, United Kingdom 
TEL:(0908)271-311 TLX:826-049 FAX:(0908)270-380 

ROHM KOREA CORPORATION 
371-11, Karibong-Dong, Guro-ku, Seoul, Korea 
TEL:855-7101-6 TLX:23205 FAX:864-9343 

ROHM-WAKO <MALAYSIA> SON. BHO. 
Lot 58, Jalan 26/6, Hicom Industrial Estate. 
40000 Shah Alam, Selangor, Darul Ehsan, Malaysia 
TEL:(03)5111313 FAX:(03)5111118 

ROHM-WAKO <KELANTAN> SON. BHD. 
Lot 1320, Kaw Perindustrian, Pengalan Chepa II, Padang Tembak, 
16100 Kata Bharu, Kelantan, Malaysia 
TEL:(Q9)735500 FAX:(09)735540 

ROHM APOLLO ELECTRONICS <THAILAND> CO., LTD. 
102, Navanakorn Industrial Estate, Moo 20, Tambol Klong-Nung, 
Amphur Klong-Luang, Patumthani 12120, Thailand 
TEL:(02)529-0777-82 FAX:(02)529-0775-6 

ROHM ELECTRONICS PHILIPPINES, INC. 
People's Technology Complex, Carmona, Cavite, Philippines 
TEL:(90)201-4187 FAX:(90)201-4190 

ROHM ELECTRONICS <H. K.l co;, LTD. 
Room 125-6, Tower 1, Silvercord. 30, Canton Road, Tsimshatsui, 
Kowloon, Hong Kong 
TEL:3756262 TLX:37503 FAX:3758971 

ROHM ELECTRONICS CO., <SINGAPORE> PTE. LTD. 
140, Paya Lebar Road, #06-10/11, A-Z Building, Singapore, 1440 
TEL:745-9326 TLX:26648 FAX:747-0463 

ROHM ELECTRONICS INTERNATIONAL PTE. LTD. 
750E, Chai Chee Road, #08-01/02, Chai Chee Industrial Park, Singapore, 1646 
TEL:444-3488 TLX:20666 FAX:444-4988 

ROHM ELECTRONICS TAIWAN CO., LTD. 
10F-3. Ever Spring Building, 147, Sec 2, Chien-Kuo North Road.Taipei, Taiwan. R.O.C. 
TEL:(02)500-6956 FAX:(02)503-2869 . 






