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BA6404F ················································· (§:)('E) 

BA6405F ······················································· (ll!I/:) 
BA6406 ................................................... (§:) ( 'E) 

BA6406F ················································· (§:)('E) 

BA6407 ··················································· (§:)('E) 

BA6407F ················································· (§:)('E) 
BA6408FS ··············································· (§:)('E) 

BA6411 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 

BA6411FP ····················································· ('E) 
BA6412 ··················································· (§:)('E) 

BA6413 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 

BA6414FS ····················································· ( 'E) 

BA6414FP-Y ·················································· ( 'E) 
BA6418N ······················································· ( 'E) 

BA6431 F ······················································· ( 'E) 

BA6431 S ········ ·· · ·· ··· · ·· · ·· · · ·· · ·· · · ······· · · · · · · · · · · · ···· ·· ( 'E) 

BA6432S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 

BA6435S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 
BA6436P .... · · · · · · · · · · · · · · · · · · · · · · · .. · · · · .... · · · · .. · · · .... · · .. · ( 'E ) 

BA6437S · · · · · · .... · ...... · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · .. · · · · ( 'E ) 

BA6438S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 
BA6440FP · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E) 

BA6441 FP ····················································· ( 'E) 

SA6450 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( -'E ) 
BA6453FP-Y ·················································· ( 'E) 
BA6455FS ................................................ ,.... ( 'E) 

BA6456FS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E) 

BA6457P · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E) 

BA6458FP-Y ·················································· ( 'E) 
BA6459P · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 

BA6459S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E ) 

BA6459FS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E) 

BA6462 ··:······················································ ( 'E) 

BA6462FP · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( 'E) 

BA6465FP-Y ············································ (§:) ( 'E) 
BA6470FP-Y ············································ (§:) ( 'E) 

BA6471FP-Y ············································ (§:)('E) 
BA6472FP-Y ············································ (§:) ( 'E) 
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BA6473FP-Y ............................................ (l}l:)( 'E) 

BA6474FP-Y ············································ (l}l:)( 'E) 

BA6479FP-Y ············································ (l}l:)('E) 

BA6480K ······················································· (/Jl:) 

BA6485FP-Y ············································ (/Jl:} ( 'E) 

BA6487FP-Y ············································ (l}l:)('E) 

BA6488FP-Y ············································ (i"i:)( 'E) 

BA6566 ························································· (£) 

BA6566F ·········· ············································· (/Jl:) 

BA6566FP ····················································· (/Jl:) 

BA6567K ······················································· (/Jl:) 

BA6569FP ····················································· (£) 
BA6569S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( /Jl:) 

BA6580DK ····················································· (£) 

BA6587K · ·· ······························ ···· ··············· ··· (i"i:) 

BA6600K ······················································· (£) 

BA6605K ······················································· (£) 

BA6607K ······················································· (£) 

BA664 ···························································· 120 

BA668A ························ ··························· ( ::1") (llJI!) 

BA6722 ·························································· 186 

BA6800A ················································· ( ::1") (llJI!) 

BA6800AF ··············································· (::1")(11Jl!) 

BA6800AS ··············································· ( ::1") (llJI!) 

BA6803S · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1" ) ( llJI!) 

BA6805A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1" ) ( 11J1!) 

BA6806S ················································· ( ::1") (P.\l!:) 

BA6810F ················································· ( ::1") (P.\l!:) 

BA681 OS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1" ) ( 11J1!) 

BA681A ··················································· (::1")(11Jl!) 

BA6820F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1") ( 11J1!) 

BA6822S ················································· (::1")(11Jl!) 

BA682A ··················································· (::1")(11Jl!) 

BA683A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1" ) ( llJI!) 

BA684A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1" ) ( P.\l!:) 

BA685 ··························································· ( ::1") 
BA689 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( ::1") ( 11J1!) 

BA695 ··························································· ( ::1") 

BA7001 ························································· (llJI!) 

BA7004 ························································· (P.\l!:) 
BA7004F ······················································· (llJI!) 

BA7007 ························································· (llJI!) 

BA7007F ······················································· (P.!l!:) 

BA7021 ························································· (llJI!) 

BA7022A ······················································· (llJI!) 

BA7023L ·················· ····································· (llJI!) 

BA7024 ························································· (llJI!) 

BA7025L ······················································· (llJI!) 

BA7039 ························································· (llJI!) 

BA704 ···························································· 160 

BA7043FS ····················································· (llJI!) 

BA7046 ························································· (P.\l!:) 

BA7046F ······················································· (llJI!) 

BA7047S ······················································· (llJI!) 

BA7048N ······················································· (llJI!) 

BA7056LS ····················································· (llJI!) 

BA7058LS ····················································· (llJI!) 

BA707 ···························································· 160 

BA7125L ······················································· (llJI!) 

BA7131F ······················································· (llJI!) 

BA714 ···························································· 164 

BA7172FS ····················································· (llJI!) 

BA7172S ······················································· (llJI!) 

BA7212S ······················································· (llJI!) 

BA7230LS ····················································· (llJI!) 

BA7244BS ····················································· (llJI!) 

BA7252S ······················································· (llJI!) 

BA7253S ······················································· (llJI!) 

BA7254S ······················································· (llJI!) 

BA7258AK ····················································· (llJI!) 

BA7258AS ····················································· (llJI!) 

BA7266F ······················································· (llJI!) 

BA7266S ······················································· (llJI!) 

BA7267F ······················································· (llJI!) 

BA7267S ······················································· (llJI!) 

BA7274S ······················································· (llJI!) 

BA7277S ······················································· (llJI!) 

BA7279S ······················································· (llJI!) 

BA7288K ······················································· (llJI!) 

BA7602 ························································· (llJI!) 

BA7602F ······················································· (llJI!) 

BA7603 ························································· (llJI!) 

BA7603F ······················································· (llJI!) 

BA7604N ······················································· (llJI!) 

BA7605N ······················································· (llJI!) 

BA7606 ························································· (llJI!) 

BA7606F ······················································· (llJI!) 

BA7607 ························································· (llJI!) 

BA7607F ······················································· (llJI!) 

BA7608N ······················································· (llJI!) 

BA7609 ························································· (llJI!) 

BA7609F ······················································· (llJI!) 

BA7611AN ····················································· (llJI!) 

BA7613N ······················································· (llJI!) 

BA7625 ························································· (llJI!) 

BA7626 ························································· (llJI!) 

BA7630S ······················································· (llJI!) 

BA7644AN ····················································· (llJI!) 

BA7645N ······················································· (llJI!) 

BA7649A ······················································· (llJI!) 

BA7700K1 ····················································· (llJI!) 

BA7703K1 ····················································· (llJI!) 

BA7705K1 ····················································· (llJI!) 

BA7730S ······················································· (llJI!) 
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BA7731 S ·········•···•·························· ····· ·········· (l!ll!) 
BA7740FS ..................................................... (l!ll!) 
BA7740S ....................................................... (l!li!) 

BA7743FS ··········································· ·········· (l!li!) 
BA7751ALS ................................................... (l!JI!) 

BA7752LS ..................................................... (l!li!) 

BA7755A ················································· ( ~) (l!ll!) 
BA7757BK ..................................................... (l!li!) 

BA7765AS ··········································•·········· (l!ll!) 
BA7766AS ..................................................... (l!JI!) 

BA7767AS ..................................................... (l!li!) 

BA8204 ························································· (iii:) 
BA8204F ······················································· (iii:) 

BA8205 · · · · · · · · · · · · · · · • · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( il) 

BA8205F ······················································· (;l) 

BA8206 · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ( il) 
BA8206F ....................................................... (il) 

BA8215 ......................................................... (il) 

BA8215L ....................................................... (;l) 

BA8216 ......................................................... (;l) 

BA823 ............................................................ 141 

BA829 ............................................................ 147 

BA8420 ......................................................... (l!li!) 
BA843 ........................................................... (~) 

BA843F ......................................................... (~) 

BA855A ......................................................... (l!JI!) 

BA855AF ....................................................... (l!JI!) 
BA857 ........................................................... (l!JI!) 

BA857F ......................................................... (l!JI!) 
BA862 ........................................................... (l!li!) 

BA867 ........................................................... (l!JI!) 
BA873 ........................................................... (l!li!) 

BA877LS .... · · · ........ · · .... · · · · · · · · · · .... · · · .. · .. · · · · · · · · · · · · ( 1!J1!) 
BA9201 .......................................................... 256 

BA9201 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 256 
BA9211 F .. · ··· ...... ·· .... · · · ............ · ........ · ...... · ·· ... · 260 
BA9221 .......................................................... 266 

BA9221 F · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 266 
BA9700A .. · .... · · · · · .. ·· ...... · ...... ·· · ·· · ·· ...... · · ·· · .... · · · · 200 

BA9700AF · .... · · · .... · .. · · · · · · · · · ...... ·· .. · · • · · ·· ·· · · · · · · · · ·· · 200 
BA9701 .......................................................... 206 

BA9701 F · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 206 

BA9702FS · ·· · · · · · · · · · · · · · · · · · · ··· · ·· · · · · · · · · ·· · · · · · · · ·· · · ·· · · · · 210 
BA9703K .... · .... · · · · ...... · · .. · .. · · .................. · · .. · .. · .. · 217 

BAL6309 ····················•·································· (l!JI!) 
BAL872 ......................................................... (l!ll!) 

BG2011SM .................................................... (;l) 

BH7502K1 ..................................................... (l!JI!) 

BH7507K1 ..................................................... (l!JI!) 

BH7517K1 ..................................................... (l!li!) 

BH7733S ······················································· (l!JI!) 
BH9610K ....................................................... (;l) 

BR28C16A · ·· ·· · · · · · · · · · · · · · · · · · · · ·· · · · · ·· · · · · · · · · · · · · · · · · · · · · · · 391 

BR6216A · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · 450 

BR6265 ·························································· 456 

BR9021 B ························································ 416 

BR9021 BF ······················································ 416 

BH93LC46 · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 405 

BR93LC46F · · · · · · · · · ·· · · · · · · · ·· · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · 405 

BR93LC46A · · · · · ·· · · ·· · · · · · · ·· ·· · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · 405 

BR93LC46AF · · · · · ·· ·· ·· · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · 405 

BR93LC56 · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · 428 
BR93LC56F ...... · · · · ...... · · · .... · · · · · ...................... · · 428 

BR93LC56A ...... ·· · · ...... ·· .. · .. ·· .. · ........ · · .. · · .. · ...... · 428 

BR93LC56AF · · · · · · · ·· · · · · · · · · ·· · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · ·· · 428 

BR93LC66 · · · · · · · · · · · · · · · · · · ·· · .. · · ·· · · · ·· · · · · · · · · · · · · · · · · · · · ·· · 439 

BR93LC66RF · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · 439 

BR93LC66A · ·· · · · ·· ·· · · · · ·· ·· · · · · · ·· · · • · · · · · · · · · · · · · · · · · · · · · ·· · 439 

BR93LC66ARF · · · · · · · · · · · · ·· · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · ·· · 439 
BU2302 .......................................................... 244 

BU2302F .. ·· · · · · · · · · · · · · · · ·· ·· · · · · · ·· · · · · · · · · · ·· · · · · · · · · · · · · · · · · 244 
BU2305 .......................................................... 248 

BU2305F .. ·· · .. · • · ...... · · · · ........ · .. · .... · · ·· ...... · · ....... · 248 
BU2728K ....................................................... (l!li!) 
BU2763F ....................................................... (l!JI!) 

BU2763S ....................................................... (l!li!) 

BU2780~ 1J-:J . .' ............................................ (l!ll!) 

BU2790 ~ IJ -:J.' ............................................ (l!JI!) 
BU2841AFS ................................................... (l!ll!) 
BU2842FS ..................................................... (l!li!) 

BU2907F ....................................................... (;l) 

BU2911 ......................................................... (;l) 

BU4001 B .. ·· · · · ·· .... · .... · · · .......... · ..................... ·· · 324 
BU4001 BF ............... ··· ....... ............................. 324 

BU4011 B · · ........ · · · · · · · · · · · · ·· · · · ·· · · .. · .... · ................ · 328 

BU4011 BF ........ · · ·· · · · .. · · · ·· · · · · · · .. · · · .. · .... .. .. .. .. .. .. .. 328 

BU4011 BL .......... · · ·· · .. · · · · .... ·· .. · · · .. · .... · · ............ · 328 

BU4013B .......... · · · · · · ...... · .... · · .. · .. · .... · .... · · · · · · · .. · · · 356 
BU4013BF ...................................................... 356 

BU4015B .... · ... · .......... · · · ........ · · ...... · ........ ·· · ·· .. · · 360 

BU4015BF • · · .. · · ........ · · · .......... · · ...... · .......... · ·· · ·· · 360 
BU4016B .................................... , ................... 295 

BU4021 B .......... · .. · .. · .... · · · ·· · ·· .... · .. · .................. · 364 

BU4021 BF · .. · .. · ·· · ·· ·· .... · · · .. · ..... · · · ........ · ............ · 364 

BU4028B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 382 
BU4030B .. · · .... · .......... · .......... · ...... · · · .... ·· · .. · · · · · · · 332 

BU4030BF · · .. ·· · · .... · .. · · .. · •· · · .... · ........ ·................ 332 

BU4042B ...... · ........ · · • .... ·· ·· .. · ........ · .... · .......... ··· 387 

BU4051 B ........ · ·· · · · ·· ...... · · · ........ · .. · · .. · · · · · · · ·........ 304 
BU4051 BF ......... ··· ...... · ··· ............ ........ ............ 304 

BU4052B .. · · · · · · · · · ...... · · · · · · · · .. · · · · · ............ · · · ·........ 309 

BU4052BF · · · · ·· · · ........ · · .. · ...... · · .. · .. · · · .... · ...... · · · · · · 309 
BU4053B ........................................................ 314 

BU4053BF .............. · · .... · · · ... · · · · · · · · · · ·•· · · .... · .... · · · · 314 
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BU4066B · · · · · · .. · · · · · · · · · · · · · .............. · .... · ...... · · .. ·.... 300 

BU4066BF · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 300 

BU4066BL · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 300 
BU4069UB ...................................................... 344 

BU4069UBF .................................................... 344 

BU4070B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 332 

BU4070BF ...... · · · · ...... · · · .. · · · · .. · · · · · · · · .. · .. · · · .. · · · · .. ·.. 332 

BU4081 B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 336 
BU4081 BF · .................................................... · 336 

BU4093B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 340 

BU4093BF · · · · · · · · .... · · · · · · .. · · .. · .......... · · · .. · .... · · · · · · · · · 340 

BU4094B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 368 
BU4094BF · · · ......... · · · · .... · · · ...................... · · · ... · · · 368 

BU4503B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 348 
BU4503BF · · · · · ....... · · ............................... · · · ... · · · 348 

BU4528B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 372 
BU4528BF .. · .... · .... · · ...... · .. · · · ...... · .. · · · .... · · .. · .. · · · · · 372 

BU4538B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 377 

BU4551 B ................... · .... .. ... .. .. .. .... ................. 319 

BU4551 BF ...... · ................ · .... · ................... ·.. ... 319 

BU4584B · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 352 

BU4584BF · · · .. · · .. · · ...... · · · .. · · · · · .. · · · ...... · · · · .. · · · · · · · ·.. 352 

BU4S01 ·························································· 273 
BU4S11 .......................................................... 287 

BU4S584 · · .. · · · ...... · .... · · · · ... · · ......... · · · · · · · · · · · · .... .... 276 

BU4S66 ·························································· 278 
BU4S71 .......................................................... 284 

BU4S81 .......................................................... 282 

BU4SU69 .......... · · · · .. · · · .... · ...... · .. · · · · · · · ...... · · · · · · · · · 289 
BU8307CF ..................................................... (,m) 

BU8307CS ..................................................... (,m) 

BU8701 F ....... ....... ......................................... (,m) 

BU8874 ......................................................... (,m) 

BU9500K ....................................................... (,m) 

BU9706KS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 154 

RDNm 9 



)JI.JD/ 7- =e IJ -~-li-/Standard/Memory ICs Summary 

Ci. :g 11" 7' 
liili&ft 

1 2 4 
t-ill•EEM llilmA.:IJil!:HllD(V) \~rrriv~ 1(1z•:t t-

lft(nA) 
;;l.Jv-v- t-

(V/µ s) ~ ~ H·:1'r-'.J .l'f.-'/ 

BA 10324A/ AF Cl- 0 3-30 o-vcc-1.5 2 5 0.2 '/7/ Fi!/.AIJJtF DIP14/SOP14 57 

BA10358/F/N It?- 0 3-30 o-vcc-1.5 2 5 0.2 '/7/ Fi!/.AIJJtF DIP8/SOP8/SIP8 61 

BA14741/F Cl- 0±2-±18 1Vee+1.5-Vcc-1.5 0.3 10 1 fiHt:lfifiitliilMl*Jil DIP14/SOP14 65 

BA4558/F/N 
/ -f ':A 

0 ±4-±30 VEE+1-Vcc-1 0.5 5 1.0 ~:iEJl fii!i~ \ DIP8/SOP8/SIP8 69 

BA15218/F/N 0 ±2-±16 VEE+1-Vcc-1 0.5 5 2 ~AJv-v- Ht1'7' DIP8/SOP8/SIP8 73 

BA15532/F/N ii\.AJv 0 ±3-±20 VEE+2-Vcc-2 0.5 10 8 ii\.AJv-v- t-111'7' DIP8/SOP8/SIP8 77 

*BA4510F 
-v-t-

0 ±1-±3.5 VEE+1-Vcc-1 0.5 5 4 1Ui!Ilb1'F SOPS 81 

BA4560/F/N 0 ±4-±30 VEE+1-Vcc-1 0.5 5 4 ~'.IE'.Jl Iii!;~\ DIP8/SOP8/SIP8 84 

Cl :g 11" 7' 
liili&ft 

t=illtliEE(V) ~ "" 1J2j4 
~ H·:1'r-'.J .l'f.-'/ 

BA6110 •JI tllfillm' 011 ±2-±15 :::i :..- t- a-Jv1!Ui1t1:J: 'J 1' "f -r :..- 'h:llilltll1' a 9, J('(J7;;1.~'(;t- t"l*Jil SIP9 88 

Cl :g 'llilltlEE(V) • ~ 
liili&ft ;;l.'(·:17$ liilltll.A:t.J•iitaWl(V) ;t?"lz·:t t- ;t?"lz·:t t- .Aii--v-t-

RR 1--r--i 
W•JlU. Vee=-15V, Vcc=15V !l!I(mV) 'il1Jlf(nA) (V/µs) !"17 Jr-'.J .l'f.-'/ 

1 2 

BA3128F/N 5-32 l:li:t.JW!U. 
0 2fi~ VEE+1-Vcc-1 0.5 5.0 3.0 SIP8/SOP8 95 A-f ·:1-Tt-ta 

Cl ti.!UQl;E(V) 
liili&ti: liiltfl.A~~l;E ;t?-tz ':I i-; ;t?"lz·:t t-

RR :g f--r-T-' ~II.II v ill;E(mV) 'il1Jlf(nA) iiilll•'illl l:li:t.Jliilmm~ J't·:1'r-'.J .l'f.-'/ 
1 2 4 Vcc=5V 

BA10393/F/N 
2-36 

0 o-vcc-1.5 1 5 0 ;t-7':..-:::iv?11 DIP8/SOP8/SIP8 104 
±1-±18 

BA10339/F 
3-36 

0 o-vcc-1.5 2 5 0 ;t-7':..-:::iv?? DIP14/SOP14 107 
±1.5-±18 

.rc. :g liill&ft 
i±l:t.Ji!JI i±l:t.J11lllf .A:t.JIUit .Ai±l:t.J~1l .A:t.17?7 i±l:t.J'lllllf 

liili&•P.lt ~ ft l"i·'J'r-'.J .l'f.-'/ (V) (mA) (kQ) 1 /V~J~ ml9.\ 
BA612 5 24 450 25 1'//(-t-111'7' H ~/? 1-IJ/t-/ DIP14 110 

BA614 24 100 25 1'/J(- t-1111' H ~/? 1-IJ/t-/ DIP14 114 

BA6256 11 450 25 1'//(-t-111'7' H ~/? ~/-1JI- A t- Cl - /~'ff<t a DIP16 117 
6 

1'//(- t-111'7' BA664 27 100 25 H ~/? 1-1)/ t-/ 'J7/1'11'if- F~il DIP14 120 

BA12001 50 500 - 1/J(- t-111'7' H ~/? 1-1)/ t-/ DIP16 124 

BA12002 50 500 10.5 1'//(- t-111'7' H ~/? 1-IJ/t-/ -+t-'.J~l&ffl DIP16 124 

BA12003 50 500 2.7 1/1(- t-111'7' H ~/? 1-1)/ t-/ ~" ;t- t"l*Jil DIP16 124 

BA12004 50 500 10.5 1'/f(- t-111'7' H ~/? 1-IJ/t-/ DIP16 124 

BA618 7 16 100 12 /(•'J7Y111'7' H '.1-;;l. ~/-1JI- DIP16 130 

BA6250/F 30 30 28 1 //(- t-111'7' H ~/? 1-IJ/t-/ DIP16/SOP16 133 

BA6251/F 30 30 28 1'//(-t-111'7' H ~/? ~/-1JI- DIP16/SOP16 133 

BA6257 24 100 25 1'/J(-Hr1'7' H ~/? 1-IJ/t-/ ?7/1'1H- F~it DIP16 135 

BA6212 8 7 400 6.6 /(") 71'111'1' L ~/? ~/-1Jv A t-CJ-7~T-f<ta DIP20 138 
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" ~ 11!:~11!:EE(V) tl:l:tJ~mt(mA) tl:l:tJll~~ tl:l:tJl::·;i 1-h .A 1-D-:iYi/if- 1i¥ ~ lt·yfr-~ ,-.,,-;;; DD 

BA823 8 200 :;f--/'/ 8 0 :,.. I) - ;t.'jt*'liffj;}fjE DIP16 141 

BA829 8 300 :::J v '7 ';l 8 0 A ';l /J\111i!liilr-:Ji'.,;, 1)-A'it*'1:tf'i'iJliil DIP18 147 

" ~ ~~~EE(V) i7UMIUIJ~II:(V) l/;\\ At ~ ~ ft .. ;;,--:;; «-~ DD ~t 

BU9706KS 3.5-6.5 3-6 
40Bit './7 "v :/'.A ';l t 40Bit 7 ·:; 7-(:J:: IJ':,, 1) 7' )v).1J-1t? l/Jvtf:j:tJ 

SQFP56 
;,7 "v~.Ant, 20Bit+20Bit (: *'!~];JfiE 154 

• ~tlEEtlilili 

s ~.:ri..-::r·.:i v-'9 

" ~)Jii!11!:EE(V) 
tf:j:tJ~EE(V) tl:l:tJ~mt 

DD ~ (mA) 1i¥ ~ It·:; 7-':/' ,-.,,-;;; 
:li::~B: 5 6 7 8 9 10 12 15 18 20 24 

BA704 3.3-10 2.65 10 ..A. :tJ ~IHil IHI ti Ji:~' T0-92 160 

BA707 4.3-10 3.3 10 J..:h~lH'.iJJ,:M t, Ztl:l:h~titl'.!-'!J~' T0-92 160 

BA714 4-7 3.3 0.3 LCD ffl (:ili;ii FTR 164 

BA17800T - 00 00 00 00 00 0 500 T0-220FP 166 C:,,1)-.A' ~~mti!il:lllEJJllli;l;jjl 

BA178MOOT M~mi1Ellll\17'Jil 

'./I)-:;;{' 
- 00 00 00 00 00 0 1000 T0-220FP 176 

BA6722 7.7-24 2ch 5V v'\' .i v-:'il+Power SW tl:l:h~mt: SOmA, ff:glll~: 2200mW, PNPMffiG'J Power SW HSIP10 1S6 

" i ~)f,~J.I(V) 1111 fill 1ii' ~ H·:;'r-"./' A:-) DO 

BA6122A S-16 
2ch A 1 ·:;7/1v'\' .i v-:'il 

9V STOPlll!liEiH C', 5V~ibi!G'J.i';G'Jtl:\:htFiiJfiE ZIP16 190 ::J/HJ-7 

BA6149LS s-1s 
6ch A 1·:J'f;,1 v'\' .i v-:'il t7 ~ ·:; '7~!.!H-~Jl=H:J: IJ ::;:flj)J!i'~!t!Elil\G'J~il.UJ:MJJtl~< ~j[ SZIP24 196 ::J/HJ-7 

BA9700A/AF 3.55-24 
1ch A 1·:;7 /1v'\' .i v-:'il A 7":; /7' ·:; '1, A 7":; / 'f"J /, 1/i\-j-1/1~, ff;@;G'Jtl:\:h~ 

DIP14/SOP14 200 ::J/HJ-7 I.I 'i: j~ .Q .:: Ct.fl' ~ .Q 

BA9701/F 2.5-7.5 
1ch A 1·:;7 /1v'\' .i v-:'il 

I 5-7' //, PWM ::J /Hv-';I, tl:\:h ~·711\l:J: IJlli!liX, DIPS/SOPS 206 Av-1ffl 

BA9702FS 3.6-23 
3ch A 1 ·:;7/1v'\' .i v-:'il 

{!-ch 'JtiLG'J~*1\i*~IEJil\r-:Jit, WJ-t-1Y1Af'f 'i: ~ilfi SSOP24 210 ::J/HJ-5 

BA9703K 3.6-18 
3ch A 1 ·:;7/1v'\' .i v-:'il tl:lMlHi/ ·:;;, .i /Jvtl:\:hll~'<t(Mft..l f- -71->F-Jv!r/)C'::t /~mtiiil 

QFP32 217 ::i;, HJ-7 ::t 7tmtiiiH.!tilJ:~:iEiiJliE 

e CR 9-fv 

" ~ ~if.~l.I(V) 1i¥ ~ lt·yfr-~ ,-.,,-:/' DD 

BA222 4.5-16 71 '7 Df'.P:1J1 ?hlliJroi0):$11,:: / ?~lt:li:::IJ<];Jfig SIP? 227 

BA223 4.5-16 200mAO)liO, f.ii~mttfj~? ti.~ SIP8 233 

BA225/F 4-16 DIP8/SOP8 239 

:X ms :1J1 ?:X*r.i0)5'1.:: /·'.7'~;):'.li:::IJ''];Jfig 
}'[t;J::IJ''IJ I'/~ f- I) jj'';l 1 /' 

BA235 4-16 SIP9 239 

BA226/F 4-16 -r :i 7'Jv5'1/'0)t~tJJ. 711.--15' 17tf~14P.ll-r·!~ 
DIP8/SOP8 239 

i!.tilll•~mt( 1 IEIJlllili> t~ IJ 0.75mA) }'[t; T:IJqJ I'/~" 1) 7H 1 /' 
BA236 4-16 SIP9 239 

BU2302/F 1.8-6 SET Yi/if-"L"l'RESET, "H"l' :$117 :;f- / DIP8/SOP8 244 

BU2305/F 1.8-6 SET Yi/if-"L"1':$117 :;f- /, 7- i' :$1 1) / ?il.011:.IEIJllli;l;jjl DIP8/SOP8 248 
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eotA:::i::.-1~-9 

'ilj;)~'ilj;EE(V) -!z I- IJ /1' 
" :g 73-MliE(Bit) £$,Ell~)/! ~~ ~ lt·:;fr-"j ~-"./ "" $11 L>.(ns) 

Vee VEE 

BA9201/F 5 -7 8 500 0 A.1J7'-$17 '/ :fi;*:Jii!l, *W:ru! DIP18/SOP28 256 

BA9211 F 5 -12 10 250 0 v 11;:r /71;., ?tii'Ftii'illiE DIP20/SOP22 260 

BA9221/F 5 -15 12 250 V~:f/71/1'jb~#i'iJ•,•jb'ilj;.~1J DIP20/SOP22 266 

• 1ch ';/ 1)-;A 

" :g '.ltiJ!'i!j;B::(V) 73- ~ fl liE ~~ ~ ft·:;Jr-"j ~-::.;· 
"" 

'A'BU4S01 -;,-;.,?Jv NOR If- I- TC4S01 F t 1i~ttti &, .Q SMP5 273 

'A'BU4S11 -;,-;.,?Jv NAND If- t- TC4S11 F t1ilttt:li® .Q SMP5 287 

'A'BU4SU69 -;,-;_,-J'WJ7/I~·:; 77'1 /l~-$1 TC4SU69F t1i~ttti® .Q SMP5 289 

'A'BU4S71 3-16 '~$CMOS Cl"./·:; 'J -;,- /? Jv OR If- t- TC4S71 F t 1iltttti &, .Q SMP5 284 

'A'BU4S81 -;,-;.,?JvAND'f- t- TC4S81 F t 1ilttt1J''® .Q SMP5 282 

'A'BU4S584 y/?'Jvy .l ~':JI- I- 1) fi TC4S584F t1iltttt.f&, .Q SMP5 276 

'A'BU4S66 -;,-;.,?'11;7":t-i:i~f;.i.1 ·:;r TC4S66F t1ilttt:li&,.Q SMP5 278 

e BU4000 ';/ IJ - ;A 

" :g ".ll:if.".IJ:l±(V) ~ 11 m A~ t.i ~ '~";Jr-:i ~-;; "" 
BU4016B 'J'h f:'7'7i:l7:7.1'·:'7' DIP14 295 

BU4066B/BF /BL 'J'h F7'7-i:l7:7.1·;17- DIP14/SOP14/ZIP16 300 

BU4051B/BF 7'7i:l7:7.1'·;17- Sch 7'7i:l7<Jv7-7'v'J'if DIP16/SOP16 304 

BU4052B/BF ·T' 1 7' Jv 4ch 7'7-i:l 7< !~7- /v 'J-tt DIP16/SOP16 309 
---------1 
BU4053B/BF i- 1; /Jv 2ch 7'7-i:l 7< Wf/v'J-tt DIP16/SOP16 314 

BU4551B/BF '7'7·;1 F2ch7'7i:l7<Jv7-7'v'J-tt DIP16/SOP16 319 

BU4001B/BF '7'7·;1 F2.A.:IJ NOR'f-1- DIP14/SOP14 324 

BU4011 B/BF/BL '7'7·;1 F2.A.:IJ NAND'f-1- DIP14/SOP14/ZIP16 328 

BU4030B/BF '7'7·;1 FI'J:A'JJi-:,·foR'f-1- fliii!ljt".IJ::IJT:M DIP14/SOP14 332 

BU4070B/BF 'J '7 ·;1 FI 'J :7. 'J ;i,:,·f OR If- I- iJJf'F".ll:if.".IJ:l±iBil!lli 3-16V t 
DIP14/SOP14 332 a.~\ 

BU4081B/BF 
3-16 If- I- 'J '7 ·;1 F 2 .A.:IJ AND If- I- .A.:IJ1 :d::'-1/ :7.limi~' DIP14/SOP14 336 

'J '7 '/ F 2 A :IJ NAN D :, 1 ~ '/ I- I- IJ :Ii 
mi7r/7''l 1-\."i.>Q 

BU4093B/BF L-TIL 2 .A.:IJ, LS-TTL 1 .A.:IJ IJ: DIP14/SOP14 340 

BU4069UB/UBF "'/ 'J :7.1 /J{-'J mtli~iJJT:' ~ Q DIP14/SOP14 344 

BU4503B/BF A.·y'J :7. 3:7.7-l-1~·/7J' DIP16/SOP16 348 
-+----

BU4584B/BF A.·;1'7:7.:--1~'/ 1-1-IJjj DIP14/SOP14 352 

BU4013B/BF 7 1) "J7°7[J·y/ 7'1 7' Jv D 71; ·;17°7i:l ·;17' DIP14/SOP14 356 

BU4015B/BF 7'17'Jv41:'.·:; l-:7.'J71 .,7:,-71-i,-;;;i.5 DIP16/SOP16 360 

BU4021B/BF v:i::i.'J s::i.7-:i;:J.'J7-<"J'l:--7t-v:i::i.'J DIP16/SOP16 364 

BU4094B/BF s ;i.7-;;:,-71-;::i. t-7'v~i':7.'J(3 ::i.7-1-) DIP16/SOP16 368 

BU4528B/BF 717' JH:; < ;i,7 DIP16/SOP16 372 
'E J < Jl-7-

BU4538B 7 1 7' Jvmi*Rllt 'E J < Jl-7- DIP16 377 

BU4028B 7':::J-1 BCD to T~<!v7':::J-1 DIP16 382 

BU4042B 7·;17- '7'7·;1 F7·;17- DIP16 387 
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e 1'\7 v Jv EEPROM 

tif'F~EE~IHI )l!Jft~ili!(Max.) 
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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 
vipeo 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 ach!evement of these goals has won for 
ROHM the position of a leader in the IC industry. 

e 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 with 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 

RD Nm 23 



~.I 1) ~ "I ? IC/Monolithic ICs 

~Mt' #U%9 .Qf;fffilJ f fii.ll. (.,, ·~~ICO)~~·~uux f ...I:. 

IBJ.Q~~~*l f i!Hf-r s ~J ;1;9 o 

e D-.L.0):1J.A9.L.ICl:'?~'"t 
~JU~, ~IC;<-;tJ-,;l:, IC§i:fO)~~i&ifl[f?o-:;;(I: 

(., l l It.::. t.::. {/)' IC;( - ;tJ - C: -tz ") " ;( - ;tJ - iftt. :tJ (., l 

)tt{/J .Q ;tJ A 51.L. IC ,;1:' ~~i&if~ l" iz '/ " ;( - ;tJ -fl!IH:: l I 

('?&O)~~fH9~-::z.W~&~k~7l"9oM~W{JJ 

-r 7J ;;z. 51 .L. IC f t§!W ~ n .Q -tz 'Y 1-- ;< - 7J - ':: C: ~ Z ';t, 
id; fJ> id; fJ> Jll(;tJl Jj, ':: ( l I C .:: (} ;If &n fc_ ~ ) -z" go 

~t±l" ,;1:, .:: 7 (., t.::.r.mmi=xH!!, (.,, l" 15 .Q te:: it t.::. < ~ lvO) 

-tz 'Y I--;( - ;tJ -o:>~ti,::, 7J ::Z. 51.L. ICO)flJ,¢.\ f, .::·fljffl 

l'f.::.t.:'lt.Q~?. ~!RE!o:> W7J::Z.51.L.IC~~~::Z.7.L.j f 

fii.ll.L,, :'.!Jl!f!l!ll 1 f.::.t.:Lt.Q~?~f.JL,Z;l;l 1 ~J;I; L.,f.::.o 

s IJ1 IH t '5 ;!; L, -r, ~~~ft9!ffO)Jt. C' id:< , iii~~ft, 

••~•. ~~~nid:eo:>9!ff~*l"~$<, o-.L.0)7J 
A 51.L.ICf .::'flJffll If.::. t.:l 1-r s ~) * 9 0 

• iffi£o:>~li~f<il...I:.':: ~ Ml!Eltt 

• iffi£o:>~6H!Wi 

• iffi£o:>1MM1t, i!i!~t.J1t 
e ·~~.11,ff~'i@l l_,f.::.Jl~l"VAf~.Q 
id: c' 0) El A'iJo:> f.::. {J) ,::, if VD - .L. 0) :iJ ::Z. 51 .L. IC f .::·t§l~q 

/ +:..·~. \ 
'1._ 1._- v ·a 

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 ICs 
(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 
ICs 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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• 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<i 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 th is 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 ICs 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. 

naNm 25 



-=E / IJ ~ "J ? IC/Monolithic ICs 

tJ .A 9 .b. IC 00~ ~.A 7 .b./ROHM Custom IC Development System 

:f.1 .A 51 .L. IC i: ~t, 7 Jv :f.1 .A 51 .L. t -tz ~ :f.1 .A 9 .L. ttf ~ f) 

:1:9o 
7 Jv:f.1A9 .L.1J'j.\/J)IC tit, f O)f±lUf~;fttO)sgllW 

,EllO)tO)~, iif:l[:O)sglli: d: ·Mif5JIJ1±•0)-x .A 7 *?IH: 

J: ".) -r~@ ~ -ttn' t.::t.: < 1c-c·9 o 

Ld:tf-:JT, 7Jv:f.1.A9.L.1J~O)IC~t. 1~.,lmi:~:l[:/~9'.""" 

~?.A?1*~i~~t0:1:9a f0T-tz~:f.1.A9.L.n~ 

O)IC~tx.A? 1 *?IH:d:-:JT, :fi:XO),~Mli~R~@l' 

fc.0:1:9o 

~4Hi0) :f.1.A9 .L. IC~R ~.A 7 .L. it, f O)l 'T ni: t :Wt 
l' tc. 0 :!: 9 ff, 7 Jv :f.1.A9.L.i:9 G fJ', -tz ~ :f.1 .A 9 .L. ~ l' 
< n•it, -::>~·O),~iW.J'~O)? ;t, .:'.i~HR < t.: ~l'a 
CDIEJ~O)~~Wf*}i¥0),iJl 

CV:i:J'i7'.lEiU, G fJ> 

@fl'.ge·~ G~R•ffl~tl' < S fJ> 

®fl'.gc· ~ G miRi:rnr .. i ~t c n < s l' n• 
@~R~.A~iM~M~9G~~O)IJ'iM~~~G~ 

®~~n~r .. i i=•• t 1Q,~ t -r G n' 
.: ? 0t.:R..i:,i'JT!l~O)l§~Miftti1.JO;t, fO)~t@J~~~fJ' S Z.' 
tl'JW!i:lit [;~it Tl' tc. t.: < 0) fJ~', ~H±O) :f.1 .A? .L. IC~R 

7'D 7 71. ~9 o -::> ~-0) 7 D- it, lll'illllHt 0 f.: .::'. ( -lil9:8~ 

~t0)~9~. s••t~tlt0)~~~•0)~~-::>~:1:0 

Tit.: O)ftlJ.:"~~i:lit [;xqJit ~ -ttn' t.: t.:l' Ts f J :!: 9 a 
ROHM ICs can be developed as fully custom or semi
custom devices. 
ROHM fully custom ICs, of cource, are characterized by 
the following features. 
• 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. 

• 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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•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 verification of operation 
1s performed. 
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•Logic s1mulat1on date and test 
specifications along with other 
information are obtained from 
the circuit design engineer and 
ROHM performs a s1mulat1on to 
determine 1f logical faults occur 
in the circuit. 
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•As a result of the simulation, 

1f no faults have been found, 
temporary specifications are 
exchanged. In addition to logic 
diagrams, these include the DC 
characteristic specifications 
and package specifications from 
ROHM. 
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Quality First-the underlying corporate goal of ROHM 
throughout the years in producing ICs. It has guided us in 

consistently being able to mass produce high-quality I Cs 

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. 

e 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 ROHM's manufacturing activities are guided by 
carefully developed procedures-procedures de
signed to ensure that designed-in product reliability 
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=\'' / ?' f fi? = C: t: J: IJf~B•li(])l<iJJ::.CJl=*'t:* ~ ~~'}]~ 

ftt~G l.,-Cc 1 19o 

(4),,"li•1¥~iiflm 

K~£. ~K£(])mBttKaffi~Z~>t<£•f•g9.g 

IJ'c'?IJ'f~lJ'1ilfiL,, it~. •@If.!£1i:S:h\">@lR~~nt(])~lJ'1illi 

ffic 1 19o 

1 t~. ~££t:·:n 1 -ct:<Elt~81t::i:•£t:-::>c 1 -ct.&J&K~~ 

Hl'c', i"§Btt~lJ'1illi\">If.!£1i:S:IJ(])fl'Jmlffi? C: C: tt:If.!£ 

(J)~~iMb(])tt!Jltt:~.n:-c-cc 1 19 o 

(5)-f (J)flh 

:i:IftC:t7-51~¥~<•~. 9~t>"5Hfi~~$f~ 

mt., z c' i r0c:, •~(])fflJnH;t w ·y t---i--l5-1'.J; 0 9 ,-,;:z f) 
IJ>0:/::Z7L-d:~~"ll 1 19o n-, t--77'Ji,~j:_P~t:t 

D·y l--~JMi~i!l:fiC'~0t~~. -f(J)l--77.JvfiiiiJt:ita~L, 

~t(f)~W9(-::>~~~~fititt(f)Y?:/3/lf::Z~-

7 1 - t: fi ;t 0 J: ? t: ~ ~ -Cc 1 19 a 

t.,~W~-c. ~S-(])Nffl, ~-£(])~-~8U9(Ift 

A.. 7 1 - t-:fi- ·;? ~ n~~fititt9&1lW e: s n -cc 1 1-r o 

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-me Key io Overaii Quality arid 

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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• IC~f:fi¥IDE~ .:;(. 7 .L./IC Quality Assurance System 

3. IC 7- "J 7~!i:JIJ (EDS) 

4. IC 7- "J 7 9-f.tt•• 

s. os•• 

10. w s•• 

13. ;gfi'.-ff 1' 7 Jv 

16. ~~p 

20. o;s•• 

21. H·O/s•• 

23. tt'•l:i•• (FT) 

24. '2!.~-~ 

25. :±!1i1f•• 

26. '.iE::!f:Jli~*Jl'l:i~it~~ 

27. 1:~:~·:±!.fi1f 

MM2t<n~A••&•~&~<••t 
MAttm•~:~MA•<nBW•H 

If~~!f~d!f. TI "J 7, D "J ~ ~!!., If~l*J•• 
JHJ'~l!'.1i11Wi!::i- (-*If~ t ti) 

IC 7- '"J 7<n~~~~'!f·l:i<n:i-~~!i:l1J, 

~'lf·l:i<n'ti:'.lE:1t 

:fJJWJ~:;p:&<n A 7 1) -.=. / 7· 

/\ / :$'"1-;J"(t•l:i<n~!!. 

IJ - !--";lffij=f-<7):Jf~:j;l;-;t)!•• 

-:t-7°//°'/ 3 - ~I 1) -7 <n:i-~~!i:jlJ, jJlij'.lE:~H.ii<n'.iE:Wl~iE 
jl11j;gll'!f<n':t-7°//°'/ 3- ~/ 1)-7 t:-:>L'l 
:i-~~!i:llJ, jJllJ'.iE:~H.ii<n'.iE:Wl~iE 

9t-tt·9H~-:t5!· -:t-7·:.-;:,, 3 - ~ 1 1; -7 t:-=> L, --cumi ~J •• 

fi~1Jii~99~ij;tt~~~~·· ilH:<E:~~:<E:lll~iE 
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/Integrated Circuit Quality Assurance Program and Failure Criterion Standards 

Test item 

9~1J!i'i! VIS 
Outer appearance and 

dimensions VIS 

im;J:!JiHiVIB 
Vibration 

Test conditions 

9Hl~i'$.:&U'~~Pti~JH!i*l(:.A-.o n '9 z. t 
Outer dimensions and markings must meet specifica

tions. 

~li.J~i/Ji~ 10-55Hz 
~~!Jliii 1.5mm 
:j.ij)5 I a;lr.i 1 "3-
x, v, Z4!dJ1Jr'il~ 2 a;lr.i, i>llt 6 ailr.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 

Test method 

MIL-STD-883 
Method 2009 

MIL-STD-202 
Method 201A 

Criterion 

1H!Hf,:1iE? 
BNJi .!!:<$: (: J: .:;, 
Published specifications 
(limited sampling is 

performed.) 

31< 1)('_(j:2 (:£-::J< 
Based on Table 1 or 2 

--·-------t---------------------------------r--------r------------
i'iT~~ FALL 
Fall test 

~ C< 1mt.PG1J' 7.. l'H<l)*~&J:.(: 10(9] § !'!-\i'iT C< -tt.:;, 
The device is dropped from a height of 1 meter onto a 

maple board 10 times. 

31< 1 )('_(j: 2 (:£-:5 < 
Based on Table 1 or 2 

------------------j----- "-·--------· 
I\/ $1"iflj;j'-Mi: ES 
Resistance 

to soldering heat 

260'C ± 5 'C<l)J\/ 5/ff!ll*JUO± 1 t.Pr.i ') - n~<l)J:. I-'') It MIL-STD-202 
:t 1'i111~9 {>. ~ = 7 7 ·J t- ft ·J -T- './(: -::n,' "( (;J:, 260± Method 210 
5°C<7)1\/:$ifflll*l-"10± 1 r.Pr.i. m.:r~:llTEl!Hft~flB"3-:t-c· 
i111~9 {> 

Immersion up to the stopper for 10±1s in a solder bath 
at a temperature of 260± 5 ·c. 

-----·-·------t-------------------·-----·-------+-------------
/\ / :$f{t(HiHi SOLDA 235±5°C<7)1\/$1ff!lp\J(:3±1 t.J!i11i~99. /\/:$i(i~~ 

Sold erab ility I\/ :$i, 7 7 ''J 'J J:. IH%CI ;J / .>< ? / - iv )l1f)W{ieffl 
Immersion for 3±1 s into a solder bath at a temperature 

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

MIL-STD-202 
Conforms to 

Method 208 

31< 1 X.l;J: 21:¥-:5 < 
Based on Table 1 or 2 

9s%rJJ:.1 \ :..- 51· '= rJJ n .g::: 
t 
95% or greater solder 

coverage 

----------t-·---------·--·--···------ -----j---------+-------·"------
m-TE!!Hfl~Ji BEND 
Terminal strength 

T~2i;i;li\l(: T 2 l9l5ii:~ 
The bending test illustrated 

is performed 2 times. 

MIL-STD-202 
Method 211 
Condition B 

31< 1 x l;J: 2 1:¥-:5 < 
Based on Table 1 or 2 

-----------t----------------------------+----------·-·---+---C------------
iflft)itt MR M~M!J!l;J:5ii:~-ttt'10-tf 17 Jv5it~ MIL-STD-883 31< 1 X.l;J: 2 1:¥-:5 < 
Moisture resistance 10 cycles are performed without pre-processing. Method 1004 Based on Table 1 or 2 
----------t---------------------------j-----------j------------·---·-----~·-·-

),\ft}i-tf 1 'J iv TCY 
Temperature cycling 

~iM.Jiailr.i~m'.lt<l)r.il!i!l (30;,j-110;,j-130"3-) 1'100-tt1'7Jv MIL-sTD-883 
5ii:~ Method 1010 
100 cycles at each temperature in the prescribed 

intervals (30min/10min/30min) 
Condition B 

31< 1 )('_(j: 2 1:¥-:5 < 
Based on Table 1 or 2 

-----------t-----------------------------+--------------+------------ ----
~j!j~ HS 
Thermal shock 

~),\\',f,l')l1f)Wr.i HJ!'.lt<l)rail!i!l (5',j-/10fj)/5;,j-) 1'15-tf1'JJv5ii: MIL-STD-88:! 3i<1 .JZ.(J:2(:£-::J< 
~ Method 1011 Based on Table 1 or 2 
15 cycles at each liquid temperature in the 

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

------------+--------------------------+------··----- ---------------·-
~iMilili:11' ST (125) Ta=125±3'ccr 1oooa;lr.i1ili:11" MIL-STD-883 31< 1 3Z.l;J: 2 1:¥-:5 < 
High-temperature 1 000 hours storage at Ta=125± 3 'C Method 1008 Based on Table 1 or 2 

storage Condition B 
------------+----------- ----·----------------------f--------------

IJJ1'1'1.ff.l LL (~llifjl,jf.1) Ta=25 ± 5 °C(:"(;J;*'ft~EE (~t.J) im~1 oooa;lr.i MIL-STD-883 
Steady state life Continuous powered operation at Ta=25± 5 'C Method 1005 

31< 1 X.l;J: 2 1:¥-:5 < 
Based on Table 1 or 2 

---------1---------------------------+---------+---------.. -~------

~),\ft~)l/jj(~ MST 
High-temperature, 

high-humidity 
storage 

7°v·;1:;"\' • '7·;171 PCT 
Pressure cooker test 

32 

Ta=65± 3 ·c' RH=90-95%~lii]~(= T 1 OOOa;lr.i1ili:11' 
1 000 hours storage at Ta=65± 3 ·c, RH=90-95% 

Ta=119± 2·c, 2~EE,:-r10oa;lr.i1ili:~ 
100 hours storage at 2atm with Ta= 119± 2 ·c 

RD Nm 
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Based on Table 1 or 2 
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i\ll:l!l'!'IJ'.it¥$ 
------ -------

T~R HR 

u+3 dB L-3 

LX0.8 
---·---·---

w 
-~---·--+------+--- ----~----

:±lnm"lit1'!!:1± 

:i: ~Wlli&: ft'$ 

A. M.\;m 
-----+----~· ---

1m 

u • f!Jnijffl#l.URfiR 
L · f!Jnijffl#IT~Riili 

§ 

UX1.2 A 

UX1.5 v 
UX1.5 % 

LX0.8 UX1.2 Q 

~Rffl'A* i.:: J: ~ 

:±l1J1'1!:1± LX09 UX1.1 V 
1-----------l--------+------+--

J±l1J)jjj1Ji1'l!;iiit UX10 A 
1'1!;~8{J~~tt !-------+------+------- -·-----

A.1J1i:mt UX1.1 A 
1--·- ---·--·---+---- --+----------l-----

:±l 1J1'l!:iiit UX11 A 
--------t------- 1-------~- ----·-

nn •~•*~J:~ 
1--------·+----------------

?m. f:<!)jtJJ ·~i=n ~R~A*L.::J:~ 
t--------- - ---------------

u • tlmffl#l.URfiR 
L • fnJijffl#IT~RiiR 

~R~A*L.::J: ~ 

Table 1 Linear IC Failure Criterion Standards 

Failure criterion 

Test item 
f-------------

Lower Upper Unit 

limit limit 

Voltage gain L - 3 U + 3 dB 
1--·-----· ------ +-----

Rated output L X0.8 W 
1-- - -------+------- ----+------

Electrical 
character- Output noise _ U X 1 _5 V 

1--~UPP_l}'_~urrentt:- U X 1.2 A 

voltage istics ---·------- ----1----·- ------

Total harmonic _ U 1 5 0, 

distortion X · ' 0 

---- ·-·'---··- ·--· --

Input resistance +-L X ~LUX 1~_L_o __ 

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 

Failure criterion 
--1 

Lower 
limit 

Upper 
limit 

Output voltage L XO 9 U X1 .1 

Unit 

v 
f--·----·---+------- I------·--- -- ---· --

Output leakage 
UX10 A Electrical current 

character- ------ .J_ ___ , __ ·----+----·· 
istics lnpu current UX1.1 A 

--!------+------+----~ --

Output currento 
voltage 

UX1.1 A 

---------+--------- _,_ _____ .J_ ____ .L __ _ 

Appearance Limited sampling 
!----------· ---------------

Appearance Marking Limited sampling 
and others !---·--------+--·--------·---·-

Lead corrosion Limited sampling 

Note U Initial rating upper limit 
L: Initial rating lower limit 
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:fii:*~~t: --J ~'"'(/Notes on Absolute Maximum Ratings 

• :R::;t'.it*&O)~·~tt 

-¥21j1~£0)~1m0)1fiT, M~tli!W.ll:. L,, ~frl. f§ijjtt 
i1¥M9 .Qt.:().!)': 'H' tJ' t.i: .Q~f!;,:s1,' T t * t.:~aM.: •J 

c t~:;t:iEtMHil!U.f.i:\,\J:? ,;:9.Q~·~t.J'S IJ *9 0 

(1)~ibi!~I± (Vee Max.) 

=0)~1±-~TZ<li>n~. ••m~L,Tt~m~S~* 

it fvo 

(2)~im!~~ (Ice Max.) 

=O)~~-~Tzsn~. ••m~L,-rt~m~s~* 

it fvo 

(3)~:killliflf~:tJ (Pd Max.) 

IC i M~i,l ;/J' G 9.Q t.: ().!) ,;: 'i, ICO)Tj Max. (~~!~{!;gB 

)M,Jl) J,:J.Tc·tbf'F~ it.Q 1.Jl·~tJ'"ili> IJ *9 o 

~M~~. ~~~it·~~~tttMfiO)ff~, :k~~ 

':J: -.J T1,'01,'0~P9 = t tfZ ~ * 9 o 

Pd= P- Po 

Po Po 
T) (J(}J$)= - = ---

p Pd+ Po 

P ······~ibi! tJ' G O)tlU%~:tJ 

P o···ICt.J1 G ~j'ilf,:flU%9 .Q t±l :tJ~:tJ 

"O 
n. 

z !i~!!M&i~ffl 
0 With a heats1nk i= 
<( I 
n. 
U5 en 
iS 
0: 
w 
:;:: 
0 
n. 

I ~I 
0 25 50 75 100 125 

AMBIENT TEMPERATURE : Ta (°0) TJ (Jax) 

Fig.1 

Po, 1'1 i~W. Vf Pd Max. i;.1(().l)t '"J t-- t l,,-C~;.1(~ 

n .Q ~~~f'Fi.li!t (Ta Max.) t Pd Max. t.J1 G !~i!;RBi.li!t 

t.J'Ti Max.H!U t;n'J:? t.i:~MiH.iti t-::itJUM&O)rnlfl! 

i Fig.1 t.J1 G;.1(().l)-C < f!_~1, 1 0 

* t.: ~~lltai¥ ':'ft!! T ~ f.J: t.J' -.J t.::W N; tflC': ~'.:!:. 9 .Q = 
tffil1>~*90)T, ttMfiO);k~~~~Mit-.JZ~fi 

e The Necessity tor 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 (led 
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, TI, 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 

1'1 (efficiency) = Ppo = ~ 
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, TI· 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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[., T ( t!'. ~ L 'o 
Pd-Taitllt~Fig.1 ;lf~cti ~ tL TL' Q ~,g.i;i:, 

Pd Max.fj§J: IJ t Pd-TaJt!l1'*~f~$t [., T ( t!'. ~ L 'o 

Pd-Taitll*'* t;J:ICO)~FliHi~O)f;!ilfilt" il1> IJ 1Blll~H~lif50)fjfil ~ 

~9tO)t"Uil1>~*t!ho91Jb~, ~ff~-. ~-fJ 

eO)MttXU~~-~tJeO)i11>(*~t~WliHi~[.,fJ 

L' t L'? fj~j[~ 9 Q tO)t"9 0 ICf Tat::: TPd Max.f ~n 

1JO [., t.:~,g., ICO)~ v ·:; t-ii!JttHfimTstg Max.t::: fJ Q 

J: ? i::: fJ -:i T L' * 9 o 

Tj Max. O)~j;:~t")l*1Ci1J1'F ~ t! t.:~,g., *=¥-O)~flt::: s 
L'·n11:1!.l•t;J:1,000Pi}f'.,,~t.: IJ 1%J..:rn:::tJ IJ *9 0 

(4)iil1'Fii!ll~ttfl (Topr) 

.:O)~ttfll*Jt"tHa=25°C t"O)~ti~~B91i¥•1it;J:f;!il~iEZ' ~ *. 

tt Ml, -litO)m~~lirnf*fil [., * 9 o iilf'FiM.ll~iml*.lz 

O)IBJJlt\~ligO)fjfilO)liJtt:::-=> L' -rMr"i tJ ,\':>, 1f il1> 1; * [., t.: 

S, ~tt~•m~. ~-~-m~~Mt-:iT~ffl•<~~ 

(5)1jf:j:)j!Jl~im (Tstg) 

.: O))j!Jl~ttfli*l Z' IC~ fj~ [.,TL' Q ~R IJ 1i\'tt~lig fJ c_· 0) 

%1ti;J:i11> •at! ho [., 1J• [., .:0)~11fll*lt"i11> -:i T t~~fJiid 

Jl'.ifrfl:t;J: IC0)1i\'•li~lig0)%fti:::-:> fJ ff I) * 9 0)-z'', 1;\'i::: 

iii\ [., T ( t!'. ~ L 'o 

tions 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 
notresult 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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'(fffl..t.<1})i:il/ Precautions for Use 

• i¥W • il!l~O)$i:& 
(1) IC{¥1fniH;Uj/ffO)mf{tf.i: cO)~JHJ:.O)f.:llb, f.J:.Q /'\'. < '.j' 

)!\.t:i!i1.'~tii U.:~i'.1Tt:f¥~ vr < tc.~"'o 1-'t.i: < t t,;.x 

O)*f!ft;tstj!IJ < tC.~l.'o 

).1•···75%.1.:.11' 

)!\.•···0-+30'C 

(2l 1cf¥~g~rn. ~~~1;m;v:t:< "'t>O)t: vr < t~·~ 

(3) IC{¥~~t:, *3<.t;t21J~tt~f*l'~ S ~ f.1:1,'J:? t:)i 

aL.-r<tC.~l.'o "*-f.:, li"~f.J:jj'.7,-\">~~0)1-'f.i:\,\~J;:fml' 

{¥'If[.,""( ( fC, ~ \, 'o 
(4l lltmi¥t: t;t1i~tt'r- .7. xt;t r 11.- ~ = 7 1sal''2J. c t.i: 
c0)1:i~t m1. '"l < tc. ~ "'o ;m;~ L.-\">91. 'gntH!tt-r < 
fC, ~ \,\o 

(5)J.iti:Pi¥t:t;t,PC~t& (?rJ/ t-);11iO)tO)) ra9L:~~~ 

fAtl.~ij, ~;...~;...~m0)~~-9f~TM~~tt.QJ: 

? t: [., ""( ( fC, ~ \, 'o 
(6) J.iti:Pi¥t: t;t, f.i: .Q /'\'. ( tl~~'iltliii!JJ-\">lli¥ f ICt:q. ;t f.i: 

1.'l'( fC,~\,\o 

• .llllf;ttt~O)ji• 

~)~~J:?"l~. @~mdL, ~~TO)ilb.Q~eWilbij 

"*- 9 ti, .: ti f 7" 1J;... t- ~l&L l'ititl1~, t L. "lffffl9 .Q.: 

C: ~HW-r < tc.~"'o iti~F.:\c L."lffffl L.t.:~e. ~~T 
l'ilb? -r M~tliiit.i: cO) t- 7 7'1t-fj:_ i; .Q~etiilb 11"*9 o 

~~-~~fmij~~-r~ffl9.Q~e. ~O).:.c~~• 

L."l < tC.~"'oMM71 ;...1'J-~~:h:l:tl~ffllCO)~e. 71 
/O)jJTIJ ~Lfai¥, 1hT71 /0)-'E-Jv H.~IJf~'.lE L."'E-Jv 

t-:' tY1H·t(J)~jif;•!i0)~1tf ll1i <"11icjj, f L. "l < tC. ~ 1, 'o ~ 
T~'*O)jlf•J~tfai¥tll'llflt:!lc!l.f L."l< t~·~"'o jJTIJ~Lf 

~•woo•O)~e. *•~S3mm~LMh~~~f~~ 

.QJ:?t:L,,gQ.J.:.lL~Lff.1:1,'l'( tC.~l.'o t.i:s,DIP(T' 

.i J7 JL-1 /51 /H·;; 'r-V·l tHtiT1.Jaif L. ~1.'l' < tC. 
~\,\o 

(3l 71 ;...O)tJJOOT, 11'.lfa:&V:H·;; 'r- :;i'0)1£lfa, noitfi 
? C:Mt\.U1Uf:ltl* L.t.: IJ, .7. t- v .7. fifJ• fJ>IJ, ~i!lO)~j:_ 

)jj!~(::f.J:IJ :1:9o 

(4)MM71/tj:ICA:v·;; t-O)GND, cll'll~1~t:t.i:?"ll.' 

.Qt.: lib, M~-1\. 7 1 / t;t@ji~O)GND, t:s t 9 fJ>, i!f fJ> [., 

"l ( f~~~\,\o 

MM71/f~~[.,""(~ffl[.,~~e. MM71/~~aw 

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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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 I Cs 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 detei 1oration 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 120V P- 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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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, leadless diode, leadless 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 
Bare 

Outline in line line 
(SOP) (DIP) (ZIP) 

chip 

~ A ~ 0 
Features 

(Features) Small © x © © 

Thin © x x © 

Light © x 6 © 

Guaranteed 
© © © x performance 

Reliability © © © x 
Handling © © © 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 
consi.dering 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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e ~::. 7 7 "/ t-1'\ ·:; 'T-VICO)If'!l /Process of miniflat package IC 

3. IC 7 ·:; 7°~5JIJ (EDS) 

8. DB tt<• 

9. '71-\';t\/71 '.// (WB) 

10. W.Btt<• 

13. i.!fi.!i+r17 JI.-

14. 1J - Hilil"f- ;i ·:; '\'- Jl!l,I! 

15. $'1-illtt<• 

16. tl'iED 
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20. O/Stt<• 

21. H·O/Stt<• 
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Fig.2 

• Guarantee of reliability 

SOP ff~ IC O)f§~ttt:-:> \, 1 T t;:t:, f~i1!<7) DIP ff~ t fPJt~<7)~jtij 

f§~tt~!!~U~ ~ ~~ [_,' ~~~1ll\~iE [_, l \,I* 9 0 

The reliability of Model SOP IC is checked and guaran

teed by applying the same regular reliability control tests 

~;!ft:, SOP if~ IC 1't;:l:J\/~;ff;J-(tp;!fO)AA~~-t~jj: l.,T, ~ 

~t:$t tftt l T 1 ") I::/ 7"/j)!t: J: IJ' I\/ :$ff;Hf {I\/ 

?fifiMAAttl Hr -:i -rt.>'.;;, ~~9 .Q tJ c <7)i!lc)j: ~ [_, n 1 * -r o 

1J .ts, .il:.~1ll\~iE~~/r::l? 71'.&tfil51'~'¥1J~~i1!t:-:>l 1 T 

t;:!:45~- '')<7) f .il:.~1ll\~iE~~/c:J? 71-.&tf'M!:l!l'l'IJ~~ 
$J ~=·~jffi( f;;~l 1 o 

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 Jf~ IC O)raffitt~flllif§JJ/Example of assessing reliability of Model SOP IC 
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e SOP~ IC O)*~-fii/Dimensions of Model MF ICs 

Fig.12 Fig.110)@$0)Jli;;k 

Fig.11 

Fig.13 Fig.110)@$0)Jli;;k 

(Unit:mm) 

~mmc~ SOPS SOP14 SOP16 SOP18 SOP 20 SOP 22 SOP 24 SOP 28 SOP 40 

n ilili-Hi 8 14 16 18 20 22 24 28 40 i"i!i}Ji 

e, ~iJlll!f11t t:" ·:; 7- 5.72 7.62 9.53 11.43 -
E 'E-Jv i-:·mim 4.4 5.4 7.5 9.4 ±0.2 

HE 111Jam 6.2 7.8 9.9 11.8 ±0.3 

GE ~'TJUMf*lli 5.4 6.8 9.9 10.9 ±0.3 

LE ~'T~~ 0.3 Min. 

D 111£~~ 5.0 8.7 10.0 11.2 12.5 13.7 15.0 18.5 26.4 ±0.3 

e 9ilffl::0 ·;17- 1.27 ±0.2 

Ie ~IH.HHl:'·;17- 3.81 7.62 8.89 10.16 11.43 12.70 13.97 16.51 24.13 ±0.12 

b ~'Tiii 0.40 ±0.1 

z 'E-Jv 1"$~tl:I 0.8 14 - Max. 

A ~£~~ 1.6 1.9 2.3 2.7 ±0.1 

A2 'E-Jv 1"$~~ 1.5 1.8 2.2 2.6 ±0.1 

Ai 'E-Jv 1"$i!i!! 0.05 Typ. 

c ~'T~~ 0.2 ±0.05 

I ~'Tllllti•J ±0.10 ±0.15 Max. 

EIAJ9Hf~lic~ * 8A 14A 16A - 20A - - 286 -

* EIAJ SD-74-2 91-J!Hcil' SC-XXX-000 
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tic f:i( L, < '!J \, \~g.L;::ffl\, \ ;!': 9 0 

2) SB~;f;'·:;T- 1 /'f: iH~:;l;t!Jijliit:::J: IJ, SOP if~ IC O)h 

f ;f;' ·:; T 1 >7'j!t::: J: IJ ~:fn9 0 ::fjj!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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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. 

• 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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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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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) Alter 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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• 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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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, !'llectrical 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 reflow 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. 

temperatur 
Time Temperature range 

Preheating 
150'C 60sec 140±10'C 

section 

Solder bath 260'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 

Ultrasonic 

output 

300W-

Temperature 1 Time 

30'C(Max.) [ 30sec(Max.) 
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iU<*:lE:f{r~EE,,1' r .A~nna: 5ooai¥r .. i 

(9)7 ::t - ~ /·~i'Yiffi-T-O)Jf~tOltH 

SOP jf~ IC(;:!:, 9HlB~iffiT~ tJ ") r "·:,- 1''7 ::t - ~ / ·:.:r vn \ 
190)<:", ~~liftff-\'!', /\/:'.iiittttO)lfii:IJ1 iJ, 1ltHf~L, 

~~Jf~ Hr ti f.1:1., 'J:? i.U!: vr < t~ ~ 1., 'a 
(lO)fW,~ 

~UO) SOP Jf~ IC 0)9HJB~-=f(i, "/ 7- j. ·;; =Hi!J! U~ L, Z 

\,'.Qf::.I'/), .!.Uff.l:/\/'.)ffitttt, f:W-tt:tt~:flL,T1.,'19:1J', 

T~cwmJO)f.i: .Q"' < ~;gi:;rrv~:t~ t., t::.~Ji/it:fw-~ t., z < 
t~· ~ \,\0 

)li!Ji : 0-30'C 

)ill\Ji : 75%RHtff 

1 t::., i¥~!!~r .. ii:-:n'T$t.An, $t:±l t.,O)liJJJfi~sf.fl\,' t., 

190 

(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 !\'l IC <7.>ff!JILl:.<7.>it• 
(1) /\/ ~1·Ht 

1) /\/~ 1)71J-$,:J:.Q~f;, Fig.16':~9)!1./~7 

1J 7 7' 1 ;i..~ ~~t 1..,z ~~ffllfi~'*"t o 

~ 
w 
0: 
:::J 
f
<t 
0: 
w 
a. 
::;: 
w 
f-

150°0 
5--10°0/s 

30-40" 25- 35" 

TIME (s) 

Fig. 16 

2) I\/~ 71 ·;; 7': J: .Q ~f>. {~ffll\IH:~:ti ~ itZ ~ 

{~ffljfi~ \ * 9 0 

l\/~7-'1 ·;;7<7.>*1*: 260°C l' 10f.PJ.W*I 
~1**1*: 125°C±5°Cl'5Pifr,.9 

~:tifl~~RJrmllifr,.9 : 1 ;1~1r .. i.1-:.11*1 

ji:) 7=yA 7- "J? 7 7 ·;; t- H·;; 'T- :.hi:, rlht~ [., t.:;t\;®c· 

l\/~71 ·;;7~<7.>~~~~;:i. H.-::i.H1fJD9.Qt, 

H·;; 'T- :/? 7 ·;; ?<7.>~j:_9 .Q Sf :h.1fd1> IJ * 9 o P,Xi 

~':~1_,z,;1:, .:i:-;i.. i-:·wn:il<7.>!M'tt..I:., ~)lffi;tl;lrn,:s 

Lt.Q~~l'ti!Hr~'t.: L,*9o 

I\/~ 1) 71J-)!,;:.fj~ '°t t, ~:tiifj~ AfL.Q ;::_ C 1J~'RJ 

tml' ct> :n 'ttit3lh' t.: 1_, * 9 0 

(2) H ·;; 'T- :/'<7.>rlht~ • :i'Jtl:l:l 

1) ~~*1*':J:.QP,Xi~I1Jf0.15%P.l..l:.,:t.t.Qt, ?7 

·;;? 1Jf~j:_q .Q Sf :h.1f d1> IJ * q o 

* 0.3 
0 
i== 
<t 
a: 0 . .2 
CJ z 
Cii 
0: 

&5 
m 
<f 
0: 
w 
~ ;:;: 

ll 

0 200 

ffWtOFR64 1 I 
RF(25°0/65- 85%) 

I 

800 

TIME (hr) 

Fig. 17 f&ill~f~--llj)i •. (QFP 64pin) 

(3) F71H·;;?~!Jt 

1000 

1-r.·y 'T- :J? 7 ·y? HJJ<'t.:N>, ~:ti;tl;).lll'~!Jt L,t.: i-:·7 

11-r.·y ?~!Jtt ~m:1: 1.., n'*9 o 

1) ~!<tfl,t, 1 ~ra9P.li*l':~~ffl< t!:.~~'o 

2) ~!<tfl1~r .. un~1_,t.:t<7.>,;1:, 12s·cl'5Pifr,.9<7.> 

I'(-~/ ?~!Jli<7.>fl~~m < t!:. ~ ~ '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. 

52 naNm 



i: / 1J ~ "'J ? IC/Monolithic ICs 

• 77·:11-1~·:1'r-:JC1)~~ni:t 

(1) ~/ ~ ·;; 'r-:;;:::: l::. C1)tlt!~~~1J$~ tf:±lf.jff~~ 

H·:;'T-"./' ~ ~ 1i $; 
~71H·i?~~ 

tfj ti; 11/'f'f1 ·i1$ IJ7D-$ V. P.S$ I\/ 'j z:.z 
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 

-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: fl!lllOJ, "'-: llllfl!lllOJ, X: fl!lll~OJ. eF71'1t·y".7'"2J.~~ii't<T.> 

'ii•~J>IJ 

(2) ~~1J$,::Mt ~tt[~)g~ 

1) /\/-ff 7' 1 ·;; /';:: J: ~14\'fr 
/vi:::- 1- 150°CX60t.JIJ..:.Lt 

71·;;/ 260°CX 10t.Jl(Max.) 

2) IJ 71'.::J-,;::J:~J4\'fr 

1~·;; 'r-:J~ffii 24o·cx10 t.P(SOP Type) 

23o·cx 1 o t.P{OFP Type) 

3) V. P. S $,::J: ~14\'fr 
H ·;; 'r- :/'~ffii 21 s·cx3ot.J1( Max.) 

4) /\/-ff::f.:r,::J: ~14\'fr 
'J - FJ'.IB)g~ 26o·cx10t.Jl(Max.) 

:SUJ:350°CX 3t.!l(Max.) 

• Methods of mounting flat package 

(1) Recommended methodes of mounting each pack
age and shipping status. 

Package Mounting methodes 
Dry-pack 

Shape Solder dipping Reflow V.P.S 
Soldering package 

iron 

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 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 • 
-80 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 150°C X 60sec or more 
Dipping 260°CX 1 Osec{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 
260°CX10sec{Max.) or 350°CX3sec(Max.) 
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-=e / 'J ~ ·~ ~ IC/Monolithic ICs 

• ~~ff~!!\i 

J.!l{±-:J ~·i;::~ [,f.:~~mlm1'*PJA ~it Tl 'f.: fcl 'Tl'* 9 

ti·, 13 ih~/\O) 2'."iltiifiiO)~(::: i;t, ¥HH 1' sf.,il ''21 :hit< 

f;'_ ~ l' 0 

s~*it0)~*':::'21-:i t.:~~ff~!iH~~i L, :l: 9 o 

(1) 7- .:i -:::f:::i /-T:t-~~ (SOP) 

7'7 A. 7- ·:;? 7- .:i - -f (~~l)jjll:~!!J!) i:::J,HIJ~&'.>9.Q15:£ 

!!11131: : mm) 

Yil;j'f;'J: 
:::i /7-r"ti* :::i/7--J-~fJO);'J:I 

AXBXC (mm) mu 
Spin 8 X 4 X2SO 50 

14, 16pin S X 4 X2SO 25 

1S, 20pin 9.6X4.5X400 25 

22, 24pin 9.6X4.5X400 25 

2Spin 12.6X 5 X400 20 

40pin 15X5.3X430 15 

(2) 7- l:::"/ ~i~~ (SOP8~24pin) 

SOP ff~ IC ~*~ii-T-7°1'}~Ji [,, 2: n ~ 1) -Jt.-(:::~l 'fc.15 
:£ (!11131: : mm) 

4.U 

Min1flat IC 

~ 

Base tape 
(nonadhesive) 

Quantity 2 000 pcs/reel 

e 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 

Spin S X 4 X2SO 50 

14, 16pin S X 4 X2SO 25 

18, 20pin 9.6X4.5X400 25 
·--·------ --

22, 24pin 9.6X4.5X400 25 
·--

28pin 12.6X 5 X400 20 
--t-

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 /;j{ ;;l. 7- t:"/ 1'~~ (SOP8-16pin) 

;jU;- ·;; 1-:1*0)7-/!.: SOP jf~ IC f .A.tt, tJ /\-7-7'7! 

t.H vr, .: ttf 'J -1i.-1.:~~'t.:1i~ 
P, 

(Unit: mm) 

SOPS SOP14 SOP16 

A 7.0± 0.1 7.0±0.1 7.0± 0.1 

B 5.7± 0.1 9.5± 0.1 10.8 ± 0.1 

Do .p 1.5 ::!:8· 1 .p 1.5 ::!:8·1 .p 1.5 ::!:8·1 

01 $1.5 Min. $1.5 Min. $1.5 Min. 

E 1.75 ± 0.1 1.75 ± 0.1 1.75 ± 0.1 

F 5.5 ± 0.1 7.5 ± 0.1 7.5 ± 0.1 

Po 4.0± 0.1 4.0± 0.1 4.0 ± 0.1 

P1 8.0± 0.1 8.0 ± 0.1 8.0± 0.1 

P2 2.0± 0.1 2.0± 0.1 2.0 ± 0.1 

T 0.3 0.3 0.3 

T2 2.0 ± 0.1 2.1 ± 0.1 2.1 ± 0.1 

w 12.0 ± 0.3 16.0 ± 0.3 16.0± 0.3 

T(Max) 

M 

CD 

(Unit: mm) 
Tape 
Wide A B c D E w t T(Max.) 

12mm 330Max. 50Min. 13.0±0.2 20.2Min. 1.5Min. 12.4:!:~·0 3.0±0.5 20.4 

16mm 330Max. 50Min. 13.0±0.2 20.2Min. 1.5Min. 16.4:!:~·0 3.0±0.5 24.4 

® ..l:./Jlol 

\ ~ "'('.] ~ 
7"'-JV 

Ouantily 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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(4) H v ·:; 1-- '2!,~ (QFP) 

@~©75~~~-~~-~TAh, ~hf~hm~.Q~ 

~ 

~.::rtt lr-7.tj-$ AXB (mm) 1~~~t~•Jttft ('fi) 

QFP 32, 44pin 216X116 50 

QFP64pin 256X116 50 

QFP80pin 256X116 50 

• flfft1:11:11J~ -r©alfi1.\ 

*~©?!;I 1J.OO~tUHf1J.OOJf~~Jl~l::lE:ilb .Q~~~ 

~(~~m~l~~~t".Qt©f~~t".Q~~~. ~~~ 

£-::5 < ~~ff"EI1f~,~7!To 
~U.:C ..1 1) './ ·:;? IC ~.rc,t;t, ~~~~l:~t~ V;i:t"1f, 

-R~~l~©t©t~~tt"oW~~~8t~T~. ~U 

-g:~u11~t:srRi1. 'ii-it< t!. t51. \0 

(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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BA 10324A/BA 10324AF 

BA10324A 
BA10324AF 

~?~~~~~~~~~*~?~~ 
Quad Ground Sense Operational Amplifiers 

BA 10324A/BA 10324AFtl:, i*J gB l' 1:\L flHm ft ~ :ht.:: 4 100 0) 

;;f«7"//fi*JJ!L..f.:'E/ 1) ".r;? IC l'9o 

~;Jiii~EEii, jilij~i.U2. ti.!j!l-~)Jiii(l) c ts S l:' tthf'FilJngl', 

7~~~~A7~(7)~.!j!i-~~~J:~th~~tt~~tt 

ilJijgl'9o ffl).it l,Tti, t-5/A7.i-·ij"J"//, DC 

7"//f~~~~~.ffl, -~.ffl3~~$(~.ffll:'~~9o 

BA 10324A/BA 10324AF are monolithic IC incorporating 
4 operational amplifiers phase-compensated internally. 

·~ft 

1 l thf'F~iJiii~J±lHIH!t.f$ < , •-~iJiiiihi'Ft ilJngz &. ~ o 

(.!j!l-~i~: 3~32V, jilij~iJiii: ±1.5~±16V) 

2) l'ilJfl'J.A:1J~J±tj:?'7 / f-:'(.,-A;'JJ,J: f}jhf'J:lijjjgl'&.~o 

3) ifih.A :1J~EEii~iJiii~J± v"·;i, ~ l'ihi'FilJljgl' &. ~ o 

4) )~lf~5*1f:'.li':q~' (la=0.6mA)o 

5)1tt;;t7-tz·;1 t-~J±, 1tt;;t7-tz·;1 t-~mrt-·&.~ (V10=2mv. 

l10=5nA Typ.) 0 

6) 1:ilfl'l1ilifl ~:ht.:: 4 fl(l) ;;f « 7" / 7" f DIP/SOP14pin t: 
i*J~ 1_,n,~o 

7lft!Jt±(7)324~ 1' /0) ;;t « 7" :..- 7" t 1Ll~tt1f &>~a 

•Features 

1) The range of operation voltages is so wide as oper
able evern with a single power supply. 

(Single power supplies: 3-32V, both power supplies: 
±1.5-±16V) 

2) Operable level of the same phase input voltage is 
the ground level or higher. 

3) Operable level of differential input voltage is the 
power supply voltage level or less. 

4) Small consumption current (lo=0.6mA). 

5) Low offset voltage and current (V10=2mV, l10=5nA 
Typ.). 

6) For phase-compensated operational amplifiers are 
built-in DIP/SOP14 pins. 

7) Compatible to operational amplifiers of Type 324 
available from other manufacturers. 

• 9i-ff~'1"$i~/Dimensions (Unit : mm) 

BA10324A 
19.4±0.3 

14 13 12 1110 9 8 

Jg 
+I 

"' <c:i 

![~rt~~~~ "' oC j -\\o.3:t0.1 5 t2.54±0.3 I 0.5±0.1 I I . 

BA10324AF 

•m~ 

8.8 ± 0.6 
15.24±0.3 

8.7±0.3 

7· 5 / F iz /A JM 7° 1) 7" / 7" 

7" 7 'T 1 ·:f 7 1 JJ, ~ 

DC7" / 7" 

/~JJ,7-~~~3 

• Applications 

Ground sensing type preamplifier 
Active filter 
DC amplifier 
Pulse generator, etc. 
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BA 10324A/BA 10324AF 

• ·f [J -:; ? ~ 1' J7? 7 .b./Block Diagram 

BA10324A/BA10324AF 

• l*Jrul@ll!M~'P.lt~/Circuit Diagram 

• ~M~:*::iE:~/ Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA10324A BA10324AF 

'ltl:i~'ltl:Ef: Vee 32 (±16) 32 (±16) v 
~q:~m:$li: pd 1100* 450* mW 

7H!J.A:IJ'ltl:E£ V10 ±Vee ±Vee v 

l~H'!l .A :IJ 'Ill:££ v, -0.3-Vee -0.3-Vee v 

tilf'Filffi.li~ltfl Topr -40-+85 -40-+85 oc 
-------.-

1:~HfiE.\li~ltfl Tstg -55-+125 -55-+125 oc 
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BA 10324A/BA 10324AF 

e tl~ff.J~tt/IElectrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

Parameter Unit Min. 

A.:h;t 71! ';/ I-~!± Via -
A.:h;t 71! ';/ 1-~iliE lio -

A.:hl~1J7:A~)JIE lb -

~~flA.:h~IHU!I Vi cm 0 

~~§f~-1%1tli:i<tl: CMRR 65 

7-JmllitJ±'flJ~~ Avo1 88 

~~t!±ltli:i<tl: PSRR 65 

J!li;f~.J%p;\'§Jlg~)JIE lq -

VoH 3.5 
iii*l::l:l:h~J± 

VoL -

iii* l ('./-:A) loH 20 

l::l:l:h~iliE (://?) loL 10 

7 i' /.:?-JL- cs -
i?Hv-:/=i/ 

• "il~ff.J~tt!!b*-*/Electrical Characteristic Curves 

o.." 

z 
0 

~ 
0.. 

~ 
i5 
a: w 
~ 
0 
0.. 

ill 
::'... 

<( 

~ 
<( 

" w 

" <( 
f-
_J 

0 
> 
0.. 
0 
0 
_J 

z 
w 
0.. 
0 

1200~-~-~--~-~-~-~ 
BA10324A 

150 

AMBIENT TEMPERATURE : Ta (°C) 

140 
10M 

120 

1M 10M 

FREQUENCY : I (Hz) 

Typ. Max. Unit Conditions 

2 7 mV Rs=50Q 

5 50 nA 

20 250 nA (ii 1) 

- Vcc-1.5 v 
75 -

100 -

100 -

0.6 2.0 

3.6 -

0 0.25 

35 -

20 -

120 -
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dB 

dB 

dB 

mA 

v 
v 

mA 

mA 

dB 

2.0 

<( 
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,$ 
3 1.5 t--

f
z 
w 
~ 1.0 
::J 
0 

I--

RL:;,;2kQ, Vcc=15V 

Rs=50Q 

RL =oo, on All Op-Amps 

RL =2kQ 

RL=oo 
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Vo= Vee 
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A.:hJU: 

Q 

~ 
>
_J 
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::J 
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BA 10358/BA 10358F /BA 10358N 

BA 10358/BA 10358F 
BA10358N 

7' ::i J7 Jv ?"7 / I'' i! /.A~ /'\'.'J7 / 7° 
Dual Ground Sense Operational 
Amplifiers 

BA1035S, BA1035SF, BA1035SN ,;1:, SO)SO)~~rz: l.d.::, 

-~-. ~~---~~O)~~Y/72[9]Mf1777~ 
~f_l l.d.: ~.I 1) '°/ ·:; 'J IC ('9 o 

~~':l!bf'F~fEiB!Hltf 3 - 30V (1*1.-~ilHbf'FO)ijJrg) t 

rt< t.i:-:i n 1 ;1:9 o ;~1at~mttf1rt.i: < ~iml~m=1!!Jim11~ti= 
-:AE:c·9 0 It 'Y 'T-::,; ,;1: DIP Spin (BA1035S), SOP Spin 

(BA135SF), SIP Spin(BA1035SN) 1"90 

BA1035S/BA1035SF/BA1035SN are monolithic IC which 
integrate 2 independent operational amplifiers of high 
gains and built in frequency compensation circuits, into 
1 chip. 

• *¥:& 
1 ) 1*!.-~)mll!JJ1'F ;lfliJljg "(" ~ ~ 0 

2) )~jf~mE l.J'fo]bl) l ~' f.J: \, 1 o 

3) c' 0) J: -) f.i: Q ·)' 'J 'J [91 ~~ C B v r<JL<J /I \7 :;f Wl' ~ 

~o 

4) l!JJ1'F~EEiBIHI 'i1*!.-~imll!JJ1'FO)ijJrg 3 -30V, 2 ~)mll!JJ 

1'F0)~'@;-±1.5-±15V('.'~ ~ 0 

5) iill:mE~fEfljf~l.J'';k ~ \, 1 o 

6)Jb.~~('.'~~o 

7) m-=t-~cii' 1.J''iflffl455S)117° c. IPl--r ~ ~ 0 

S) 35S:$1170)~~Y /7 CR~'lil.J'~ ~o 

•Features 
1) Operable with a signal power supply. 
2) Extremely small consumption current 
3) Level-compatible to any logic circuits. 
4) Ranges of operation voltage are 3-30V or± 1.5-± 

15V when operated with a single power supply or 
two supplies, respectively. 

5) Large DC voiltage gain. 

6) Wide band 
7) Pins are mounted in the same layout as that of 

general-purpose Type 455S. 
S) Compatible to the operational amplifier of Type 35S. 

• ~rn~-t)ir;g]/Dimensions (Unit : mm) 

BA10358 
9.J+O.J 

~l,O G-~ 

·u1~ 
~[~r*rMl! M176±0~~ 
+1 M IN ,___: 
: 6 0.5±0.1 0.3±0.1 

ti --

"'--I I-- I I j 
'"'"' ~.54+0~ 

7.52±0.1 1-s-:-s±o.6 
BA10358F 

C'l 
ci 
+I 
N 
<ri 

BA10358N 

5.0±0,3 

8 7 6 5 w 
1 2 3 4 
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• ·j'a "/ ?~17?7.b./Block Diagram 

BA10358/BA10358F 

• l*JHl!@~~P.lt~/Circuit Diagram 

• ~Mfi::k~m/ Absolute Maximum Ratings 

Parameter Symbol 
8A10358 

~il*~EE Vee 32 (±16) 

~:gm:J<: pd 600* 

~tJJ)..:tJ~EE V10 ±Vee 

lliHfl A. :tJ ~EE V1 -0.3-Vee 

!l!hi'Fi.ffil.JUUil Topr -40-+85 

flf;ff:i.ffil.lffBllll Tstg -55-+125 

62 

BA 10358/BA 10358F /BA 10358N 

BA10358N 

Limits 

8A10358F 8A10358N 

32 (±16) 32 (±16) 

550* 900* 

±Vee ±Vee 

-0.3-Vee -0.3-Vee 

-40-+85 -40-+85 

-55-+125 -55-+125 

RD Nm 

?:: 
I 

?:: 
+ 

Unit 

v 
mW 

v 
v 
·c 
·c 

N N N 
?:: ?:: 
+ I ~ 

0 



BA10358/BA10358F/BA10358N 

• tlUi'UY!J!Mti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+SV) 

Parameter Symbol Min . 

.A1J::it 71! ·:i 1-tEE V10 -

.A1J ::it 71! ·:i Hliillf 110 -

.A1JJ~17".7.~illt Is -

x!iitiii11EEfrH~ Av 25 

li!ll'l'IU1J~EE~ml V1cM 0 

1±1 :h ~EEiH!I Vo 0 

li!ll'l'J:lf~~'*!I:: CMRR 65 

•i.!i!'llEEll*'*l:I: PSRR 65 

l!l\1~-l}llif(§)~~illf la -

.7.Ji..-v-" s. R. -

iU:xl!liJt@ fT -

f-i'/::'/:Jv-l!Hv-~=i:.-- cs -

iti:xl±l1J~illf I source lsource 10 

sink ls1nk 10 

• -~~!Mtillb•/Electrical Characteristics Curves 

~ 1000 -5_ ~B-A-10-3+58-N--+---+----+--+-----< 

a." 

150 

AMBIENT TEMPERATURE: Ta (0 0) 

ffi 140.---,---.----.-------~ 

10M 

v,1~- 1~_ 
'"'-' + v 

Vee o 

,2·' 

.J 120 

~ 1 001-~__,,.+--+---4 
~ ~ 

BOt----1~+--...+--4 
~_J ~ 

601----1--+~~'<-t--~-~-~---4 

~ ~ 
40t----t--+---+~~ci--+--+-----i 

§ 1'. 
z 201----t--+--+---~f--'1.-+--+--4 

~ ~ O~l-71~0--,-1~0~0--:1~k-710~k--,-1~0~0k,-.3...1~M-.,..J10M 
FREQUENCY : f (Hz) 

Typ. Max. 

2 7 

5 50 

45 250 

100 -
- Vcc-1.5 

- Vcc-1.5 

80 -
100 -

0.7 1.2 

0.2 -

0.5 -

120 -
20 -

20 -

ftDNrn 

Unit Condition 

mV Rs=500 

nA -

nA -
V/mV RL;;;;2kQ' Vcc=+15V 

v -

v RL=2kQ 

dB -

dB Rs=50Q 

mA RL=oo, on All Op-Amps 

V/µs Av=1, RL;;;;2kQ 

MHz -

dB f=1kHz .A1Jltlt 

mA V1N+=+1V, V1N-=OV 

mA v,N-=+1V, v,N+=ov, Vo=Vcc 

<! 
E 

31-

!z: r--
w 

v ' 

~ 2>----------+--+--+--+----< 
::::> 
0 

>-
_J 

a. .i---1 

~~ 

0 10 20 30 40 

SUPPLY VOLTAGE: V•(V) 

100k 

w 15>-----+--
C!l 

~ 
_J 

§; 
'::i 10 

~ 
0 
:::;; 
::::> 5t-----+-----+-~---lt----+----t 
:::;; 

~ 
:::;; 

~~00~--..,1l~k--....,..._~--.,..JL...,-""""-...,..11M 

FREQUENCY : f (Hz) 
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f--
z 
UJ 
a: 
a: 
::J 
0 
(/) 

<( 

CD 

f-
::J 
0.. 
z 

5 

c 4 
> 
"" 
> 
~ 3 
0 
UJ 

UJ 0 

:ii 1ii 2 
f-- a: 
_J UJ 
§;[;j 
~a: 1 
0.. 
f-
::J 
0 

0 

AMBIENT TEMPERATURE: Ta (°C) 

~ 

0,001 0.01 0.1 1,0 10 

OUTPUT SOURCE CURRENT (mA) 

UJ 

·:ii 
f--

4 

3 
R,;i!;2kfl 

100 

_J ~ 
0 > 
> ';'. 
f-- 6 
::J > 
0.. 

[ ~ 
V,,=15V 

~ 
0 

UJ 
0 
<( 

~> o> • 
f-- > 
::J 
0.. 
i!:: 

2 

1 
t--t-

0 

3!r 

2 

1 
t--t--

0 
0 20 40 

TIME (µs) 

60 

: 

BO 

RD Nm 

BA 10358/BA10358F/BA 10358N 

~ 751--~~-+-~~-----l~~~-+-~~-----l 

f--
z 
UJ 
a: 
a: 
::J 
0 

Cf) 
<( 

CD 

f-
::J 
0.. 
z 

10 

0 10 20 30 40 

SUPPLY VOLTAGE :V•(V) 

v 
~ 1.0l----lf--1""'1--+1---1--+i::----~----+----l 

UJ 
0 

~ 
_J 
0 
> 
~ 
~ 
::J 
0 

0.1 

O.Dl 
0.001 

I 

I 
0.01 0.1 1.0 10 100 1000 

OUTPUT SINK CURRENT: 10 (mA) 



BA14741/BA14741F 

BA14741 
BA14741F 

?? '/ l"::i"~7/7° 
Quad Operational Amplifiers 

BM~41~, ~~mffi'lifi~~0)~~7//4~~f1~ 

0):;, •; ::J /7- ") 7' J:.(;::~,i;JG ~t;::.-'E ./ 1)::... ·:;? ICl'T 0 

~~~~~. ~~~x~•-~~O)e~sl'~ti~~~l' 

To 

The BA14741/BA14741F are monolithic IC consisting of 
2 internal phase compensation type operational ampli
fi~r circuits fabricated on a silicon chip. 
The amplifier is operable with either ± dual power 
supply or single power supply. 

•M:& 
1) m~§'lili'fl~~~ilo 

2) ti1'F~~~~~lmtfJ1;:1,' (±2-±18V)0 

3H~*O)? ? ·:; F ~ ~ 7 / /YMIT-tl~ l' &> .Q o 

4);iiflH~. iMftitl'&>.Qo 

•Features 

1) Built-in phase compensation circuit 
2) Wide voltage range for operating power supply (±2 

-±18V) 
3) Standerd pin connection of the quad operational 

amplifier 
4) High gain, low noise 

• Jft~ 

7?7-< ·j'7 -( JJ..9 

~-7-<~7// 

vco 
f0)1t!J~T-~~ 

• *m-t).t~/Dimensions (Unit : mm) 

BA14741 
19.4±0.3 

1413121110 9 8 ]~ 

+I 
~ 

"'[~~~~CJ~ Ft~t=t d ~ ~ . 
~ ~ 
~ N M 
r..: o oa:i:o.1 

~· t:2.54±o.g • j 0.5±0.1 I I . 
8.8±0.6 

15.24±0.3 

BA14741F 

8.7±0.3 

(~ 
1234567 

~ ~·~f=frA r-u:u:::u:u::rl 
"' ;::!; ""*' ..: 8 --W- -W-

d 1.27±0.2 0.4±0.1 

• Applications 

~.I- -. 
or~\=f~ 

Jlo.3Min. o 

Active filters, audio amplifiers, VCOs and other electro
nic circuits 
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BA14741/BA14741F 

• J*lll!llEl~tM:l£181/Circuit Diagram 

-IN 

L---+---+----4----+--4---'-----'---0 VEE 
(SUB) 

• ~M~:k:lE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 
~-L_i~m_its ___ --; 

Unit 
BA14741 BA14741F 

~)!*~I± Vee 36 (±18) 36 (±18) v 
~~m~ pd 1100• 450* mW 

~l!J.A:IJ~I± V10 ±Vee ±Vee v 
llial'l.A:IJ~I± V1 -Vee-+ Vee -Vee-+ Vee v 
lhf'Fi.ffil./Uffllil Topr -40-+85 -40-+85 "C 

1¥ff:i.ffil.1Ual!!I Tstg -55-+125 -55-+125 "C 

66 RD Nm 
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BA14741/BA14741 F 

• tl~U'l'!.J!Mt!/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=+15V, Vee=-15V) 

Parameter Symbol Min. 

A.1J::t 7i! ';I I-ti± V10 -

A.1J::t7i! ·;1 1-tillf 110 -

A.1Jl~1'7A~il!f Is -
*~iNii~l±fljf~ Av 86 

l'il:tlU1JtEElBl!ll V1cM ±12 

i!;*:±l1J~EE VoM ±10 

l'il:tl'!1~~11*:*.l:I: CMRR 80 

'li~'iliEEll*:*.l:I: PSRR 80 

l!\\f~~a~J§J~tillf la -

7--v/;?:Jl.-i!lfv-~3;., cs -

iii*:±l1J~illf l source lsource 10 

sink I sink 5 

Alv-v-1- s. R. -

iii*~illi~ fT -

.A 1J:JUHlh¥i~EE Vn -

• fl~fl'!J!Mttltll•/Electrical Characteristic Curve 

i" 1000t---+--'-----+----+----+---l----i 

s 
a._" BOOt--+--~--+---+--f-----1 

z 
0 
~ 600t----+-----+--++-----i---l----l 
a._ 
ii) 
Cf) 

0 
0: 
w 
~ a' 200t----+----+---P---+~-1----l 

25 50 75 125 150 

AMBIENT TEMPERATURE : Ta ('C) 

Fig. 1 ~~m*'-~lllliillliJM1 

Typ. Max. 

3 5 

10 50 

60 300 

100 -

±13.5 -

±12.5 -

100 -

100 -

3.5 7.0 

100 -

20 -

10 -

1 -

2 -

2 4.0 

naNm 

5 

<( 

s 
...? 4 

f
z 
~ 3 
0: 
::i 
0 

f- 2 
z 
w 
0 

~ 1 
::i 
0 

Unit 

mV 

nA 

nA 

dB 

v 

v 

dB 

dB 

mA 

dB 

mA 

mA 

V/µs 

MHz 

µVrms 

0 
0 

Condition 

Rs~10kQ 

-

-

RL=2kQ, Vo=±10V 

-

RL=2kQ 

-

-

RL =oo, on All Op-Amps 

f=1kHz A.1J:ftll 

Vo=O 

Vo=O 

Av=1, RL =2kQ 

-

RIAA, Rs=2.2kQ, 10Hz-30kHz 

-r 

±10 ±20 

SUPPLY VOL TAFE : V± (V) 
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ffi 120 

-
: 1 001----"-""l---l---l---l---l---I 

8011---+---~l~~,.___,_ _ _,_ _ _,_ _ _,___J 

~ ~ 
5011---+---+---~f-~,.___,_ _ _,_ _ _,___J 

3 1' 
z . 4011--+---+---+---~~---_,_ _ _,___, 

~ ' 0 20,l---1---l---l----ll---l1~'--1---1 

o~-'----'-----'------'----'--"~1'\.___, 

w 
CJ 
<! 
f
_J 

0 
> 
f-

1 1 0 1 00 1 k 1 Ok 1 OOk 1 M 1 OM 
FREQUENCY: f (Hz) 

100,---~--~--------

~ 80>-----+-----l-----+---+----

f-
~ 501------+-----l-----+---+---
o: 
0: 
:::i 
0 401-----+-----1-----1----+-----+ 
en 
<! 
OJ 
~ 201------+-----l-----l----+-------l 
0.. 
z 

01--_ __J_ __ _L __ _l_ __ l--_ __J 

-20 0 20 40 60 80 

AMBIENT TEMPERATURE: Ta ('C) 

5: c 

~ ~ ~ § 0 
0 > 

-5 
w 
CJ 
<! 
f- ' 
_J ~ 5 

3: c o 

~ > -5 
z 

0 10 20 

TIME (µs) 

~ 

30 40 

RDNm 

BA14741 /BA14741 F 

c 32 

>~ 2 8 

l 
~ 24 
<! 

~ 20 ~ 0 
> 
f- 15 
:::i 

~ 12 

I\ :::i 
0 

2 
:::i 
2 
x 
<! 
2 

8 

4 

0 
100 

~ 
1 k 10k 100k 1M 

FREQUENCY: f (Hz) 

200'r-------~------

~ 1501-----r----l----+---
f-
z 
w 
0: 
0: 
:::i 1001------+-----'>------I-----+ 

w 
CJ 
<! 
f-
_J 

0 
> 
w 
0 
0 
2 

0 

en 
<! 
CD 

f
:::i 
0.. 
z 

z> 
o-
2 > 

2 ' o> 
0 .. 

f- w 
:::i CJ 
0.. z 
~~ 

_._ 
501-----t..--~----=--~.i--------1-------' --
0 0~---"""1~0----12_o __ __J3_0 __ --140 

SUPPLY VOLTAGE:V+ (V) 

2 0 f-- ----+-+---+---l-+--+-l--_J____--1 

vV 
101--+-+---+---+---J.."""'1-i.----~l--+---l-~ 

/ 
0,1---+--+-+---+---l-+--+-l--_J____--I 

~ 
-101--+--f--+-+t----.~,.,.P......k---l--+---l-----l 

~ 
-20~0--1--'--'--'--±~1-0_L_L___j__J__±_20 

SUPPLY VOLTAGE: V± (V) 

Fig. 8 ll'il~ll.l\:fJ~EE-~)JW-~1±1;\'•['1 



BA4558/BA4558F 
BA4558N 

BA4558, BA4558F, BA4558N (;!:, )i!jjf~:tJ 0)1j\ ~ \, '~~.:rz: 

l~~•mm•~•O)~~T//2§Mt•-O)~~~/ 

=J- "J / J::.(::t1iiJilG lf.::-'E / 1) ~ "J 71Cl'9 o ~J*, J1;:;m;t~, 

[::!-/ 1 ;(;>J: [O)~~~;IJ'iV.i f) 1'9 0 

iliifi1Mi1J'ff:h. Ts fJ, flJ~~;m;~~fJt1JLf 0 ".) T \,' :t 90) 

l', i1Hl~-T§i/}(::r,tffll'~:t"t 0 BA4558(;1:DIP8pinl', 

4558 511 /0) ~~T // t l::0
/ ~ /l~=J- ·:;fJv(:: lJ: ".) T \, \ 

:t 9 o BA4558F (;!: SOP8pin0)1' ·;i Jr--;/ f iieffl l T \,' 

:t9o BA4558N (;!:, SIP8pinl~·yJr-::/ffieffllTl.':t 

9o 

The BA4558/BA4558F/BA4558N are monolithic !Cs, in 

each of which 2 Low-power, independent internal 
phase compensation type operational amplifier circuits 
are fabricated on a single silicon chip. Featuers in
clude high slew rate, wide band, low noise, etc. 

·~:& 
1) )i!jjf~:tJ 1J''*150mW (Typ.) C:1J\ ~ \, 'o 
2) t±:: :tJ~~~iJi\~[91~1} f ~~ l T \,' Q o 

3) ~f:Bi1HIHlll.iE'Ml'&iQo 

4) 5·;i=J-T·;i/1J'.lJ\,'o 

5) ll'il~IH- 1<.&tfi.Hb~IHffli!l1J'Jb:\,'o 

6) ~f1H~, i!Htti§-c· &i Q o 

•Features 

1) Power consumption as small as about 50mW (typ). 
2) Built-in output short-circuit protecting circuit. 
3) Internal phase compensation type 

4) No latch-up 
5) Wide common mode and differential voltage ranges 

6) High gain, low noise 

• lfB.~ 

T 7 7 1 j" 7 1 Jv 51 

~-7'1~T/7' 

vco 
-t O)f\B~-T§i/} 

BA4558/BA4558F /BA4558N 

7 :i 7 J~~/'\.7/7° 
Dual Operational Amplifiers 

• 9~ff~>f');k~/Dimensions (Unit: mm) 

BA4558 9 . 3±0 . 3 

Rl.O [s 7. 6 ~ 

·wr~ 
~ I 2 3 4 7.5±0..2..., 

: r i:; I _µ;;; 
:;;:[~8m1T. ~I MT;l:I 
ti ~ TN -
:; ~ o.5±0.1 o.3±0.1 

+1-

~ i~:~:~ I ~-s~s±o~ 
BA4558F 

~ 1 _____ ----
j:! ~ L6nonn 
-'!~1: T IL 

c; -~ 1---~ 
0 1.27±0.2 0.4±0.1 

BA4558N 

• Applications 

Active filters 
Audio amplifiers 
vco 
Other electronic circuits 
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BA4558/BA4558F /BA4558N 

• -:i D "/ 7, -( J7 /f 7 Li./ Block Diagram 

BA4558/BA4558F BA4558N 

OUTl 8 Vee 

-INl OUT2 

+IN1 -IN2 (\J (\J (\J ;:::: 
~ ~ > z ~ f-- :1 ::J + ::J 

0 I + I 0 

VEE 4 +IN2 

• l*lml@~Hlliltlii!/Circuit Diagram 

Vee 0----~----------.---~---~-----, 

R, 

o, 

o. Q,, 

R. 
R, 

o,, o,. 

o. OUT 

Q, o,. 

R. 
R. D R, R, 

VEE0----<.____. _ __._ __ __..__ ____ _.__ _ __.~---4--_.____J 

• ~Mil::};:'.iE~/Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA4558 BA4558F BA4558N 

"li:ibf."IEEE Vee ±18 ±18 ±18 v 
~~~~ pd 600* 550* 900* mW 

tHhJ..1J"IEE£ V10 ±30 ±30 ±30 v 
li:ilffiJ.. :1J"IEI± V1 ±15 ±15 ±15 v 
!lbf'Fi.!i!ftBllil Topr -20-+75 -20-+75 -20-+75 oc 

f¥:ffi.!i!ftBllil Tstg -55-+125 -55-+125 -55-+125 oc 
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BA4558/BA4558F /BA4558N 

• 'll~trn~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VEE=-15V) 

Parameter Symbol Min 

J..:tJ;iJ- 7-l! ·:; !-~EE V10 -

J,.:tJ;iJ-7-1!·:; !-~mt ho -

J,.1J11'1J7A.'il!:im ts -

:ki!Nil'i~EEf1H~ Av 86 

fil'ltlU:tJ~EElBli!l V1cM ±12 

l!\\f~-5-IBl~ll~mt to -

ir.::kl±l:tJ~EE VoM ±12 

ir.::kl±l:tJ~EE VoM ±10 

fil'ltl'lf~-5-~~J:I: CMRR 70 

~;~~EE~~J:I: PSRR -

A.Jv-v- i- s. R. -

ir.::k~iBifx: fT -

f-1'/:?-Jv-l!Hv-:/3/ cs -

• tl~trn~tt1tb*.l/Electrical Characteristic Curves 

1200~-~----------~ 

~ 10001r----+-----+----j--+---+------l 
E BA4558N 

a." 

z 
0 
i= 
<( 
a. 
~ 
i5 
a: 
w 
~ 

ii: 

ED 
'O 

.{ 

z 
<i 
0 
a. 
0 
0 
_J 

z 
w 
a. 
0 

140 

120 

100 

80 

60 

40 

20 

01 

150 

AMBIENT TEMPERATURE: Ta ("C) 

10 100 1 k 10k 100k 1 M lOM 

FREQUENCY: f(Hz) 

Typ. 

0.5 

5 

60 

100 

±14 

3.0 

±14 

±13 

90 

30 

1.0 

2 

105 

Max. Unit Condition 

6.0 mV RL;i;10kQ 

200 nA -

500 nA -

- dB RL~2kQ, Vo=±10V 

- v -

6.0 mA RL = oo All Op-Amps 

- v RL~10kQ 

- v RL~2kQ 
---+-- --

-

150 

-

-

-

> 

5 

<( 4 
E 

f- 3 z 
w 
a: 
a: 
::J 
0 2 
fz 
w 
0 
(/) 
w 
5 
0 

0 
0 

32 

> 28 > 
24 

20 

16 

12 

dB Rs;i;10kQ 

µVIV Rs;i;10kQ 

V/ µ s RL=oo, on All Op-Amps 

MHz -

dB f=1kHz 

i-
7 

±10 

SUPPLY.VOLTAGE: V±(V) 

--

\ 

-

±20 

~ 4 

8 

0 
100 1 k 10k 

FREQUENCY: f (Hz) 

100k 

Fig. 4 ir.::k:±l1:J~EE-~i8ifx:1~11 
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E 1001-----t----+-----t---t-~~~ 

1-z 
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a: 
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(/) 
<( 
a; 
I-t 401-----t----+-----t---t----t 
z 

2~~20~-~0--2~0~-~40~--6~0-~80 
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z 

72 

r 

f ~ 
i 

0 20 40 60 80 

TIME (µs) 

RDNm 
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)JLJf:I IC/Standard ICs 

BA15218/BA15218F 
BA15218N 

BA 15218/BA 1521 SF /BA 1521 SN 

7.J.t'Jv~J.Jv-11-~ · 0-11.t~l'\r/1 
Dual High Slew Rate, Low 
Noise Operational Amplifiers 

• 91-ff~>t~~/Dimensions (Unit : mm) 

BA15218, BA15218F, BA15218N,;t, i*l£\H'1.il~~tili1t~ 

hk2M~fi•e, fi~-~~~7/7fl*J~~k~~~ 

:/·;i71CZ-·"ta 

~;Jjj(~fE!;t, jj!jj~;Jjj(.:SW.ll!-~i)jj(~c·~ .:,c:tlM'Fllllmc<, 

7::/ '.;l Jv :/.AT L.~5V.lj!-~;1.u: J: IJ 11.Jf'F ~ tt .Q;:: ct 

lllliE C'T o 

J'( ·;i J;- - './' ';t DIP8pin (BA 15218), SOP8pin (BA15218F), 

SIP8pin (BA15218N) C' To 

BA15218/BA15218F/BA15218N are monolithic IC incor
porating 2 low-distortion operational amplifiers phase
compensated internally. 

·~it 

1l1Ji~l±lhf'F, .ll!-~i)jj(IJJf'FtflllliEC' &. .Q a 

(.lj!-~j)jj(; 4 ~32V, jjljj~j)jj(; ± 2 ~±16V) 

2J1lf•ec< &, .Q (Vn=1.0µVrms Typ.: RIAA)0 

3)~.AJL--1/-1-C'ilii.Q (SR=3V/µs, GBW=10MHz 

Typ.)o 

4) 1Ji~ 7-tz ·y I- ~l±C' &, .Q (V10=0.5mV Typ.)0 

5)~flH~. 1Ji~$C'&..Q (Gvo=110dB, THD=0.0015%)0 

6) t~i!~-T i 7 JL-~~7 /7~-Tt~*le c ll'iJ i.; C', WliA'iJ 

': t11fh n' .gt.: ~4558, 456o:;i 17 uu~tttJ~·s .g 0 

•Features 

1) Operable at the low voltages with single power 
supplies. (Single power supplies: 4-32V, both power 
supplies: ± 16V) 

2) Low noise (Vn=1.0 µ Vrms Typ.: RIAA). 

3) High slew-rate (SR=3V/ µ s, GBW=10MHz Typ.). 
4) Low offset voltage (V10=0.5mV Typ.). 
5) High gain and low distortion (Gvo= 110dB, THD= 

0.0015%). 
6) Compatible to Types 4558 and 4560 because of 

dual operational amplifier terminal connection as 
the standard one and the excellent characteristics. 

BA15218 
9.3+0.3 

Rl.0 ~--;~ 

LIB 
~[~Emi~ 1 2 3 4 J_~ M~o~~ 
+I (") TN ,...._ 
a:; ~ 0 5+0 1 0.3±0.1 

<D~~ ~ 1 '-•l ~ 
,..... I 2.s4+o.3 

1.62±0.3 -s:S±o.6 

BA15218F 

"' 0 
+I 
N 
cri 

~~~ ~-i-E:3 _J;; ~·t-~r . of7~\\f;:j 
q .../j__ -Ll-o.3M1n. o 
0 1.27±0.2 0.4±0.1 

BA15218N 
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BA 15218/BA 1521 SF /BA 1521 SN 

• :iD ·;; ?~ 17?7.L./Block Diagram 

BA15218/BA15218F BA15218N 

§ ~ ~ > 
o I + 

• p;jail@f!Mi\~~/Circuit Diagram 

R, 

+IN c, 
R, o,, 

D, R, 

R, 

R, R, 

v,. 

OUT 

• t@M:B:*~*&/Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA15218 BA15218F BA15218N 

~ib1.~EE Vee ±18 ±18 ±18 v 
~mm~ pd 600* 550* 900* mW 

Jlib.A.:tJ~EE V10 ±Vee ±Vee ±Vee v 
ll\Hf:l.A.:tJ~I± v, -Vee-+Vee -Vee-+ Vee -Vee-+ Vee v 
~jilj~)M IQMA ±50 ±50 ±50 mA 

ibf'F)gJtl'Blltl Topr -20-+75 -20-+75 -20-+75 ·c 
f!il:H:ilffi.ltl'Blltl Tstg -55-+125 -55-+125 -55-+125 ·c 
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BA 15218/BA 1521 SF /BA 1521 SN 

• 'l~rr:J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VEE=-15V) 

Parameter Symbol Min. 

.A.:t.J::t 7-E ·y f-'ll!:EE V10 -

.A.:t.J;;t7-E ·y f-'ll!:mt 110 -

.A.:tJ1\ 17' A 'll!:mt Is -

7;:i~Wii'll!:EEflH~ Av 86 

f"lfl.l.A.:t.J'll!:IHMll V1cM ±12 

ii\:kt!:l:t.J'll!:EE VoM ±12 
--· 

ii\:kt!:l:t.J~EE VoM ±10 

f"lf!ljl§-J5-il*:E.l:I:: CMRR 70 

'II!: )lif.~ EEll*:E.l:t PSRR 76 

ffl\jj§-J5-~i¥1Ell!ft~mt lo -

Alv-v- f- S. R. -

+1.:..-;?-Jvi!Hv-:'/3/ cs -

flH~;m;~ltiilUI GBW -

~*~)If~ IT -

• ~~rr:J~tiltll~/Electrical Characteristic Curves 

12001.---..,-----,...-----r---c--,.--, 

~ 1000t----t---·---+----+----+--t------i 
~ BA15218N 

a." 

z 
0 
i= 
<! 
Q. 
(ij 
(/) 

i5 

ffi 
5: 
~ 2001-----+----+----+--"'l~----~-------l 

AMBIENT TEMPERATURE : Ta ("CJ 

Typ. Max. Unit Condition 

0.5 5 mV Rs;i;10kO 

5 200 nA -

50 500 nA -

110 - dB RL;f;2k0, Vo=±10V 

±14 - v -

±14 - v RL;f;10kQ 

±13 - v RL;f;2kO 

90 - dB Rs;i;10kQ 
- ~---· 

90 - dB Rs;i;10kQ 

5 8 mA V1N=OV, RL=oo 

3 - V/µs Av=1, RL=2kQ 

120 - dB f=1kHz .A.:t.J~W 

10 - MHz f=10kHz 

7 - MHz -

1.0 µVrms RIAA, Rs=1kQ, 10Hz-30kHz 

8 

o..___._-'-----''---'--L.----'--'--'-----'~ 
0 ±10 ±20 

SUPPLY VOLTAGE: V± (VJ 

Fig. 2 ffl\jl§-J5-!li¥~mt-'ll!:)l*'ll!:EE1Mi 
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BA 15532/BA 15532F /BA 15532N 

BA15532/BA15532F 
BA15532N 

71111t~fi.Jv-11- ~·a-J1fi.'~~Y/1 

Dual High Slew Rate, Low 
Noise Operational Amplifiers 

BA15532F, BA15532N ,;t, ~*i::t-71 ::t.mt~-"O)ffifflO) 

t.:/tJ '.:~;¥1.:IDt~t ~ nt.:ifUl-60)7.:i.7'1i..::t~7' ;..- 7'1"9 o ••a ~~~. ~mn~O)l", fi~~ ~m~m~tffi 
.If.I l" ~ ;!: 9 o l'f "J 'r- :! I;!: DIP Spin (BA15532), SOP 

Spin (BA15532F), SIP Spin (BA15532N) 1"9 o 

BA 15532/BA 15532F /BA 15532N are low-noise type 
dual operational amplifiers designed specially for high
class audio devices. 

·~ft 
1) mn~~~g'j]fi~~'o 

2)~.AJi..-i..-- t-l"i"IH>o 

3J 11t•al" it> 9 o 

•Features 

1) High output current capacity. 
2) High slew-rate. 
3) Low noise. 

• *Jf~"tj-~~/Dimensions (Unit : mm) 

BA15532 
9.3±0.3 

~o G 7 6 51 

u~ 
~[~riMn_l~ R~.bIU~~ 
o . , . IT. 
~ M I N -"' "! 0 5+0 1 0.3±0.1 
U) +1 - ·-· 

"!--11--1 h~ M I 2.54±0.3 
7.62±0.3 8.8±0.6 

BA15532F 

g 
+I 

"' '° 
o~ oni_ ~ 
~- t-~r:6iiD ~nE=h=t ~ 

q -l-L-ll- -IL 0.3 Min. o 
0 1.27±0.2 0.4±0.1 

BA15532N 
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BA 15532/BA 15532F /BA 15532N 

BA15532/BA15532F \BA15532N 

• ~ftl!1811Hhlt~/Circuit Diagrc:1m 

+IN 

-IN 

e ieitti::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA15532 BA15532F BA15532N 

·~-I± Vee ±21 ±21 ±21 v 
ff;!l!tft:!I<: pd 600* 550* 900* mW 

1l'lb.A.1.Jiil± V10 ±0.5 ±0.5 ±0.5 v 
1l!im1.A :tJilt1± v, -Vee-+ Vee -Vee-+ Vee -Vee-+ Vee v 
ti1'Fi.ll.lf~IBI Topr -20-+75 -20-+75 -20-+75 "'C 

1!M'fi.ll.lf~IBI Tstg -55-+125 -55-+125 -55-+125 "'C 
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BA 15532/BA 15532F /BA 15532N 

• fl~tr:J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, Vee=-15V) 

Parameter Symbol Min. Typ. Max. 

.A:IJ:t 7i:! ., t-\il!:fE V10 - 0.5 4 

.A :IJ :t 7 i:! ., t- 11!:5* 110 - 10 150 

.A,;IJJ\17'7-11!:5* Is - 200 800 

*~l!i'il!:l±;fljj~ Av 80 94 -

lliH!l.A :IJ'il!:l±l'Bll!l V1cM ±12 ±13 -

ir.*:±l:IJ'il!:I± VoM ±12 ±13 -

ir.*:±l:IJ'il!:I± VoM ±15 ±16 -

ll'lH!lf~ "5-i!*:t<l:t CMRR 70 100 -

'ii!: i/llr~l±i!*:t<J:t PSRR 80 100 -

i!\\1~"5-Pillllll!Ml:i* lo - 8 16 

:±l :IJ~.ll>*'il!:l* los - 38 -

7-Jv-v- t- S. R. - 8 -

;flH~;m;~l!i~l GBW - 20 -

ir.*~il.lltt IT - 7 -

.A:IJ:jU:m~~EE Vn - 0.7 1.5 

r"\'/*Jvi!Hv-:/=i/ cs - 110 -

• .:~tr:J!M'ttltt!tl/Electrical Characteristic Curves 

1200.----,------,---,---,--.,.----, 

~ 10001----+---+----+---+--+----l 
E BA15532N 

AMBIENT TEMPERATURE: Ta ("C) 

l\DNm 

Unit 

mV 

nA 

nA 

dB 

v 
v 
v 
dB 

dB 

mA 

mA 

V/µs 

MHz 

MHz 

µV 

dB 

<{ 
E 

Condition 

Rs=50Q, RL~10kQ 

RL~10kQ 

RL~10kQ 

RL;;;;600Q, Vo=±10V 

RL~10kQ 

RL~600Q 

RL~600Q. Vcc=+18V, VEE=-18V 

RL~10kQ 

Rs=50Q, RL~10kQ 

RL=oo, onAllOp-Amps 

-

Av=1, RL=600Q, CL=100pF 

CL=100pF, RL=600Q, f=10kHz 

-

RIAA, Rs=100Q, BW=20Hz-30kHz 

RIAA, f=1kHz 

~ si-----+--+---,=-1-~---1=:..--1--~ 

~ ,.-t---r 
~ 6f-+--1---+---1----1----J 
0 
1-z 
w g 4 
w 
5 
0 

21-+--l---+---1----1----1 

0 ±10 ±20 

SUPPLY VOLTAGE: Vcc±(v) 

-
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BA4510F 

BA4510F 7 ..1 -p Jl;jf;j~JI;- [...;- t- -;t"/'\'.7/7° 
Dual High Slew Rate Operational Amplifiers 

(tf~i±ti) 

BA451 OF t.t, pq $1" 1:iHIHill 11 ~ :ti t.:, 2 fi 0) ~?- Jt- -

v -~*~7/7fpq~L,~~/~~y?IC1"9.~ilii\ 
~EE~IHH.t, filli~iw.t.:s1,'"L±1-±3.5V, .!;j!-~iw.t.:s 

1,' "Lt 2 - 7V C:~~EEliJf'Fffi'iJfjg C: f.i:-? "L 1,' * 9 • .X, 
1Ji'~EE~Jtl~t.:s1, '"l t+-stt.t!±l1.Jff C: :tl.7-> J:? 7 /I~ "J 7 

7' :$!-( 7f{fffl l., Ts IJ, l;tl;J:'~ilii\~EE;I: ('.A 1' /?9 7-> 

.:. C: ffl±l* * 9 0 

BA4510F is a monolithic IC with two bult-in, high 
through-rate operational amplifiers. Operable voltage 
range of a dual power supply is so low as ±1V-±3.5V. 
With a single power supply, it is 2V-7V. 
In addition, it is composed of an unbuffer type so that 
the IC provides a satisfactory output voltage even in a 
low-voltage range. A maximum swinging amplitude is 
nearly the voltage of the power supply. 

·~:& 
1) ~~EEliJf'FtfRJffg. 

2) ~.AJt--v- ~1"cl1>7->. 

3) !±l1.l1f1't-~ ·;1?v/~ff*~"'· 

•Features. 

1 ) Operable at a low voltage. 
2) High through-rate. 
3) Large dynamic range. 

• *m-t-$.il!I : Dimensions (Unit: mm) 

~ 
:l~r~ t{&J 

1 2 . 3 4 

1--: l._____ 
~ -~L·r;;.~:;;;;o;;::;;f1:;;;:_:;;;;n;::;;a 
-1 ~r~ ~ JL 

1.27±0.2 0.4±0.1 

coL_ 
"'~ -cil)j\_lo 

I t;t/ 
...l1-o.3Min. 0 
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BA4510F 

• ·j' Cl ·;; ? 111' -\1? 7 .£./Block Diagram 

• l*.lllll181!MJ!llllt~/Circuit Diagram 

v,,o-----------+---------------~ 

R, 

0, 

-IN0----1 o, o, 

+IN 0----1------+----' 

VEEo----1---__,,__ __________ -+----+------' 

OUT 

• ~X'rrlt:;f;JE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'ilUi!~EE Vee ±5 v 

ff~ti:l!I<: Pd 550* mW 

~ih.A.:t.J~EE V10 ±Vee v 

llil~l:l.A.:t.J~EE V1 o-vee v 

ihf'hli.IJt:ial!I Topr -20-+75 ·c 
fJil:i'.fi..li.IJt:iBl!I Tstg -40-+125 ·c 
* Ta=25°ePJ..t1'(;1: 1•e..tJl-Cf<t~ 5.5mW 'f~T.Q. 
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• fl~a'!J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=±2.5V) 

Parameter Symbol min . Typ. Max. Unit 

.A.:tJ:;t 7 -tz ·;1 1-'ll!:EE V10 - 1 mV 

.A.:tJ:;t 7 i! ·y 1-'ll!:i* 110 - 5 nA 

.A.1JJ~-(J7.A'll!:i* Is - 100 nA 

*~iJli'll!:EEflHlJ Av 80 - dB 

fPJ:f~.A.:tJ'll!:EE~llII V1cM ±1.6 v 
[PJ:f~f~~~::E.J:l: CMRR 60 - dB 

11!:i~'ll!:EE~::E..l:I: PSRR 60 - dB 

l!!\f~~fli\'191JlMU lo - 3.0 mA 

Hi VoH 2.3 - v 
t:l:l:tJ'll!:EE~llII 

Low Vol - -2.3 v 
Source 

ii3t*t:l:l1l'll!:i* 
loH 2 - mA 

Sink fol 7 - mA 

.AJv-v-1- S.R. 5 V/µs 

flH~;m;l!ltiJli GB 9 MHz 

7-v/;j<.Jt.-i!Hv-:.,-3 / cs - 80 - dB 

ii 1: .A.;/JJ{-f"J7Ailtmtl7)/JioJl;J:, M~IJ'PNP ~7/V°A:!l<.'lli!!ilt~:h.(:t;•J;!'9folll.>, mttl:\17)/JioJ<.'9. 

~2:*~~-97~c?-l'•m•a~e~u. Rffi.A.:t.J"ll!:ff~~t••tt~•~~aR~~~•lT<~~·~ 

ii 3: "ll!:ilii("ll!:ff~+s.ov t.L.t<.'OO•ffll7)1,Jj8n;t, f1Ji~~ t •1, R~l:ii:i: lT < tf ~•', 

RDNm 

Condition 

Rs=50Q 

(i:i 1) 

Rl~2kQ, Vcc=15V 

Rs=50Q 

Rl =ooALL AMPs 

Rl =2kQ 

Rl =2kQ 

Vo=O 

Vo= Vee 

f=1kHz .A.:tJ#l!l!i: 

BA4510F 

I 
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BA4560/BA4560F 
BA4560N 
BA4560, BA4560F, BA4560Nt:I:, BA4558i;::~~UUitit-J 

2ffl~•t±Jh~•WM6h.Q~~~T.Qttt~, -~ 

Jv-v- I- (4V/µs), ~IH~~nt~fjf10MHzt~)Jt~4ilttt 

~~I_, f;: 7 .:i 7' Jv;f A(J' / :1-r:'T a 1-e"; Jr- :;-i;;1: DIP8pin 

(BA4560), SOP8pin (BA4560F), SIP8pin (BA4560N) ""(:' 

Ta 

The BA4560/BA4560F/BA4560N are dual operational 
amplifiers that provide output current about twice as 
large as that of previous model BA4558, together with 
the improved frequency characteristics of higher slew 
rate (4V/ µs) and gain band product 1 OM Hz. 

• !Ml:& 
1 l t±l h ~.ii:~1*~mH: I*!~ vn' .Q o 

2) l*!llBtH~HmiEJMI l:' il1> .Q a 
3) 7 '"J 7- 7' '"J :t·tffJ.1, 'a 
4) ~~t:H:- ~·_&tf~jb~J±l'BIH!ii$1, 'a 
5)-~IH~, 1tUl1ii"t:'il1>!>o 

•Features 

1) Built-in output short-circuit protecting circuit. 
2) Internal phase compensation type 
3) No latch-Lip 

4) Wide common mode and differential voltage ranges 

5) High gain, low noise 

• JIBt 
7'? 7 1 ·;f 7 1 Jv ~ 

::t-71 ;ty:,,/ 

vco 
f~1ili~T-@~! 

• Applications 

Active filters 
Audio amplifiers 
vco 
Other electronic circuits 

BA4560/BA4560F /BA4560N 

71 r Jv~.7.Jv- v- "7f/'\.r/7° 
Dual High Slew Rate Operational 
Amplifiers 

• ?i-~-1"5!~/Dimensions (Unit : mm) 

BA4560 

BA4560F 

BA4560N 

'° ci 
+I 

'° ci 

2.54±0.2 

i 17.78±0.3 

84 00375-41-LSl662 



BA4560/BA4560F /BA4560N 

BA4560/BA4560F BA4560N 

I 

• (;i;JllJ!@lM14.1£~/Circuit Diagram 

07 
0,, 

0,, 

o. 
Q,. 

-IN o. 
R. 

+IN 

o., Q,. 

o. OUT 

O,o 

R, R, R. R. D 

VEE 

• ~X<.til=*::\E~/Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA4560 BA4560F BA4560N 

'llj;)Jjf,'llj;[E Vee ±18 ±18 ±18 v 
~!f~m~ pd 600* 550* 900* mW 

JUbJ..:tJ'lli:EE V10 ±30 ±30 ±30 v 

~tlU:tJ'lli:EE V1 ±15 ±15 ±15 v 

IM'Fi.ffi\JiiBOO Topr -20-+75 -20-+75 -20-+75 oc 

i:'M-rnliiBOO Tstg -55-+125 -55-+125 -55-+125 oc 

RDNrn 85 



BA4560/BA4560F /BA4560N 

• 1@:3it~!fi¥1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VEE=-15V) 

Parameter Symbol Min 

.A.:tJ::t7-l!·;i t-~EE V10 -

).:tJ::t7-tz ';I 1-~;m 110 -
).:tJJ~-(]7.A~;m Is -

:;*;:fJiH'i~EEiflJf~ Av 86 

l];i)~IU:tJ~EElm!!J V1CM ±12 

1!\\1i-JS-llillltt~;m IQ -
~:*: :±l :tJ~EE VoM ±12 

~:k:±l:tJ~EE VoM ±10 

lj;ijff'lji-JS-~'AJ:t CMRR 70 

~~~EE~'AJ:t PSRR -

:::u~-v- t- S. R. -

.A. :tJtU:~IUi!~J± Vn -

ifljf~;JIF~!Jiil GBW -

~*~ilt~ fr -

• 'ilm~!fi¥1iitll*'*/Electrical Characteristic Curves 

86 

1200.---.,..--......---,.---.---,---, 

- 1000>---+---+---+---+-__,r-----t 
~ BA4560N 

i" 

z 
2 
;;( 
J._ 

'ii :n 
5 
x 
.LI 
5: 
:0 
J._ 

200 

0~0-~2±5--='50,.--=7~5-~1~00,,---1~2~5-".:":!150 

AMBIENT TEMPERATURE: Ta (°C) 

Typ. Max. 

0.5 6.0 

5 200 

50 500 

100 -
±14 -

4 7.5 

±14 -

±13 -

90 -
30 150 

4.0 -
- 2.2 

10 -
2 -

RDNm 

Unit Condition 

mV Rs~10k0 

nA -

nA -

dB RL;;;;2k0, Vo=±10V 

v -
mA RL=oo All Op-Amps 

v RL;;;;10k0 

v RL;;;;2k0 

dB Rs~10kQ 

µVIV Rs~10k0 

V/ µ s Av=1, RL;;;;2kQ 

µV -
MHz Av=1 

MHz -

<( 

~ 4f---+--:k.-j~--=++-"1-1---+--+---ef---4--I v 
f
z 
w 3t---t--J---l--t--t--+-+---t--+--I 
a: 
a: 
:J 
0 

~ 
w 
0 
If) 
w 
s 
0 

2t---t--J---l--t--t--+-+---t--+--I 

0 ±10 ±20 
SUPPLY VOLTAGE: V± (V) 



w 
CJ 
<( 

f-
...J 
0 
> 
f-
::J 
0.. 
f-
::J 
0 

w 
CJ 
<( 

f-
...J 
0 
> 
f-
::J 
0.. 
;:,::: 

m 
"O 

.{ 

z 
<{ 
CJ 
w 
CJ 
<( 

'.:j 
0 
> 
0.. 
0 

'3 
z 
w 
0.. 
0 

'.;i 
c: 

...!' 

f-z 
w 
a: 
a: 
::J 
0 
(j) 
<( 

iii 
f-
::J 
0.. 
~ 

2: 

.J 

2: 

> 

140 

120 

100 

80 

60 

40 

20 

0 
1 

100 

80 

60 

40 

20 

0 
-20 

5 

0 

5 

t 
5 

0 

5 

~ 
~ cs: 

f": 
r\ 

10 100 1 k 10k 100k 1 M 10M 

FREQUENCY : I (Hz) 

0 20 40 60 80 

AMBIENT TEMPERATURE: Ta(°C) 

I ~ I/ 

~ 

0 10 20 30 40 

TIME (µs) 

Fig. 7 l±l ;IJJ;t.;~1;\'•1'1 
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BA4560/BA4560F /BA4560N 

32 

~ 
-;} 28 

24 

20 

16 

12 ~ 
~ 

8 

4 

f
z 
w 
a: 
a: 
::J 
0 

(j) 
<( 

m 
f
::J 
0.. 
z 

. 
> 
w 
CJ z 
<( 
a: 
w 
CJ 

~ 
...J 
0 

0 
100 

0 

2l 

1k 10k 100k 1M 

FREQUENCY: f(Hz) 

10 20 30 40 

SUPPLY VOLTAGE: V+ (VJ 

0,f---+--+~+--+----lf---+--+-+---+---1 

~ ~ 
~ - 1011--.+--+-+-+__;p....J--+-+--l---l 

~ ~ 
~ -20~0~~~~-'---'-_....~..__._~.__~ 

±10 ±20 
~ 
~ SUPPLYVOLTAGE:V±(V) 
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BA6110 'i:J.±fbljfOO ~ ~ J7 / 7° 
Voltage Controlled Operational Amplifier 

BA6110 ti, 1~Jli\l1tt :;t 712 ·;; t- 7°D 7· 7? :;l';i,. :>t ''07 / 

7°l'9o 

It~ 'i'BIH!t::: ;b t-:: -:i T 1J = 7' 1J 7 1Ji!:<111~1.ir<;Jfi~ii::i / JJ'? 

? /:A (g ml i ~ ~ .Q Z:. t til' ~ .Q (J) l', ~f±ffilH~m~~ 

(VCA), ~f±ffiiJm 7 1 JJ.,.? (VCF), ~f±ffilJm~~~ (VCO) IJ: 

c(J)Jitfflt:::il 1., n' i 9 o 

fil11fi~IEJ~ i {~ffl9 .Q $t::: J: IJ ~{~fflP~t:::J;t~fil~W.5% 

P~l'SNJ;Ui10dBC1!:~ ~ti* 9 0 ~f±ffilJmm~~ (VCA) t 

l.,T{~ffl L,t;: c. ~ t::: ti, fil$0.5%l'86dBc~'? ~SNJ;c 
ti~i~l'~ i9 0 

:;t-//Jv-/fj-( /ti, ::J/ t-D-Jv~)Jil(:.jj.i;ftt(J)fj 

1' /)J/;;Et!.Hit Rd::: J: IJ )Ji;;E ~ ti .Q (J) l'' It~ 'i'BIHI (:'(!)~~ 
'.IE fJ~'llJ ~g l' 9 0 

it-::, 1tt 1 /I::"- :$f /:A :±l1JJ\ ·;; 7 7' IEJJm i fl\Jjl I., TC' .Q 

(J)l'~MttM~i~69Z:.tW-c~i9o 

The BA6110 is a monolithic IC consisting of a low-noise, 
low-offset programmable operational amplifier. 

-~~ 

• ~Jf~-t~~/Dimensions (Unit : mm) 

~--=-1 
M ~ -2.54±0.2 .. -ri o. 55 

I • • 0.85 
~----20~3i±o~i----=-l:i:25 

[IIIJ IIIl IIIl an IIIl IIll rm 1ID o:a I 

e Features 

BA6110 

"-0. 3 

1) 1ttfil$ (fil1tti~ffl/'i 17' :A Jj' 1 :>t- F"fl\JiliX)o 1) Low distortion (with bu lit-in low-distortion bias diodes). 

2l1Mliilo 
3) :>t 712 ·;; t'- fJ~"1]\ ~ ~' (V10=3mVMaxlo 

4) :±l1JJ\ '/ 7 yfl\Jjlo 

5) 37'1fr1 Ft: ;bf;:~) 1) = 7' 1) T 1 Ji!:< gmllJ~o 

•m~ 

~.:Y.* 1) .i-b. 

~f±ffi1Jm1 / l:::"-:$1/ :A 

~f±ffilJmJm~~ (VCA) 

~l±ffi1Jm71 Jv? (VCF) 

~f±ffiiJm~~~ (VCO) 

";i,.7 /71' -t' 

-i.t//Jv*-Jv F' 

:,, .l ~ ·;; t- t- 1) jj' 

88 

2) Low noise. 
3) Low offset (V10 = 3mVMaxJ 
4) Built-in output buffer. 
5) Variable gm and good linearity over 3 decades. 

• Applications 

Electronic volume controls 
Voltage controlled impedances 
Voltage controlled amplifiers (VCAs) 
Voltage controlled filters (VCFs) 
Voltage controlled oscillators (VCOs) 

Multipliers 
Sample & holds 
Schmitt triggers 

00056-41-A2G537 



• :ia ·:; ?1£17-77.L../Block Diagram 

K 
I'-
;;-
-R 
.-< 

• ~$te11Hlli!G~/Circuit Diagram 

3 o----.--+--c. 
A.1J1(-{ J' :;\ 

o, 

4 

~-R 
1.-< > 

D I 

,\ 
n 

<( 

0 
> 

6 
OUT 

,, 
·~ 
' 

• f@M:ll*~~ /Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

~IUUltl.3: Vee 34 v 

S!fgfji~ pd 500* mW 

lbi'i'i!UUU!I Topr -20-10 "C 

ilH~i!llfiU!I Tstg -55-125 "C 

ili*:::i;., HJ-Jv11i:illl le 500 llA 

ftDNm 

BA6110 

.:: 
" r-. 
" 

I 
·~ 

' 

7 
1(·~7r1N 

R, R, 

8 
1(·~7r OUT 

o,, 
0,. 

o,. 

89 



BA6110 

•••~Mt!/ Electrical Characteristics (Ta=25"C, Vcc=15V, VEE =-15V) 

Parameter Symbol Min. Typ. Max. 

•m~~•llll la 0.9 3.0 6.0 

7pin/~1' 7" .Afl)lll 17PIN - 0.8 5 

~$ THO - 0.2 1 

11iiAJfiii:J / 1? l! /A 9m 4800 8000 12000 

6pinft*lil:IJgG: IVoMel 12 14 -
8pini!<*lil:IJ•G: IVoMsl 9 11 -

6pinll*lil:IJ'Qilll I loMel 300 500 650 

JUUIU!t1 VN1 - -94 -90 

JtllHIUf2 VN2 - -74 -66 

::j')ljlU(tfi VNP2 - 10.5 11.5 

anv-"'Jv L (Leak) - -94 -75 

• iJJ:iE'.1811&181/Test Circuit 

8 

1 2 150k!1 

Fig.1 

• 1811&#4JiltO)~IJ,El (~$181llHC.6JU~#~) 

BA6110t;t, :::J>l-D-Jv~)Mt:J:•J, llnl<il1ili:::J/~ 

?~/A9mf~m~8.Q, ~-~~Mt, fO)~~A.n 

~~~9.Q:ilf ftl)!Ht.:6'.>0)A.tiflfiiEfflJ\17' :A~ 1 ;t

i'" t, t0)1\ 17' :A1i~'.l'E:M.&lft±1n1' ·;t 7 YMI.» 6mlilt 

~ttn,i9o 

;~-~~$t;t, 1pintfiEA.n, 2pinti1l!tA.n t tJ •J, 4pintf 

~ti~mtfi~'.l'E'.9.Q, :::J/ t-o-Mi/Ht:tJ-:in'i9o 

it.:6pinti, :±ln.VilH·ttJ-:iT.t:>IJ, C:ttU'H;J"tt~tt.Q 

t~mt :::i :..- 1- o-Jv~mt,:J: •J, ::t--:t:..-Jv--:t'f 1 :..- f 

Unit Conditions 

mA lcontrol=O 11A 

11A -

% lcontrol=200 1JA, V;=5mVrms 

IJ s lcontrol=500 IJA 

v lcontrol=500 IJA 

v RL=47k0 

IJA lcontrol=500 IJA 

dBm 
lcontrol=O IJA, BPF (30-
20kHz, 3dB, 6dB/OCT) 

dBm 
lcontrol=200 IJA, BPF (30-

20kHz, 3dB, 6dB/OCT) 

dB 
lcontrol=200 11A, BPF (30 -

20kHz, 3dB, 6dB/OCT) 

lcontrol=O IJA, V1N=-30dBm 
dBm 

f1N=20kHz 

Se-1 
47k!1 

*'.l'E:[.,*9o 

Vcc=+lOV 

40dBAMP 

Test Circuit 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

Fig.1 

.: O))~-~~gBO)IEJJlHbi'i:': "? ~' T ~ll.aJJ l,, * 9 o 

)~-~~-';t 1-7 /:_;-:A ~013, Q14ff~~A.n fff~IOC l,, 1-

7 /VA ~01~012l;l::h v/ I-~ 7-IEJll~H~IOC Vn'* 

9 o C:O):f.1v/t-~7-t;t,4pin:::i :..- t-o-Jv.Vifrt:mtA. 

9 .Q :::i /I- o -Jv~mt':~ l,,~'~mtf~~;J:l;)MEmitterJ: 

IJ~l!X [., *9 0 .: .: z.·~~A.nV1N=Ot9n,i:h v/ I-~ 

7- (3) .&lf:h v / 1- ~ 7- (4) f im 15T~~fml£9 .Q 

013, 0140):::J v? ~':';t~lc tif#~~ tt T~'*9 o 

90 RDNm 



~tiO)~ti~Mtmdt"Qnv/l-~7-~0)t±Jnun 

v / 1- ~ 7 -(5)t: J: •J &fii ~ti -r, IRl t; <li~ti~MO)n 

v/ i- ~ 7-(4)0)t±Jnc1\7/,:;z G-C~'*To 

~til:.A.n fJf ili> ti l;f, ~)t1\7/.A1:~1tfJf~tJti, 6pin 

1:t±ln~)tfJf~ t;, 9HiLH.lttitl:J: •J~J±fJfH~ G;J::9 o 

.:: O))JJlf:ltll!iiilfO) :;t - :t / Jv - :t If 1 / l;J:, 4pin :i / l

o - Jv~)t f lcoNTROL, 6pin$'Hi Lt IHit Rot 9 Q t , 

lcoNTROLXRo A (v) = 9m • Ro= ~~='--'---~ 
2 KT 

q 

-('~ P.t.t ;!'; t 0 

~ti.A.nl'H~TQ:filftH19f;J/)O).A,nJ\17'.A1i1 

::t- F;&Lff0)1\17'.A@l~l;J:, 1\1-P.A1i1::t- I'' 

• *1ttt$~0)iltBJj 

111 iE.A.nilili=f (1pin) 

~tiO)iE.A.nilili=fl'T o 1i 1 :;t- F1\1-P .A 1: J: Q:fil&~ 

tfi? 1: t;J:, .A.nili!i=f1:1~-%Jiit:X<.t G::,, 1; -;(t::Ant!\:fit 

f:Ati-rfi~'*To :Ant!\:titf*~<t"Q.::t.1:J:•J, :fil 

•u&~~ti*t"~ 1~o~~l'~. ~~1Rll5&&0)a 

~j(jj~l:fJ •J *9 0 

:Ant!\:fitt;J:1k0-20kOUl&f1~ffl ~ tiQ.: t f tit~ G ;J:: 

To 

(2) ~.A. nilili=f (2pin) 

~tiO)~:Anilili=fl't"oiE:Anilili=fO).A.nmmtlRl-mm 

ii§l'GNDG;J::t"o ;J::t.::;f7-1!·;1 Hf.l!lfZ:O)ilili=fl'fi~' 

;J::9o (Fig.3):;f7-1!·:11-~!lt!\:fitl;J:, :Ant!fmfJ''-P/J\ 

7 /.At fJ? fJ~ 'J:? +-st~~ 't!\:fitf{~ffl G-C < t.': ~~'a 

(3) :An'' 1-P .A 1i 1 ::t- Filili=f (3pin) 

:An1\ 17' ;;z 1i 1 ::t- F0)1\ 17' ;;z ~)tlofJ'·.: O)ilili=f l'* 

'.lf:~ti;J::To 

1i 1 :;f- l''J\17'.A ~tit.: t 80)1CO))..n 1 / l:::"-1i/ 

.7.Rdl;J:1i1:;f- f''J\17'.A~)tflot9tilj'.', J.:.l""fl'~ 

P~ ti;J::To 

(O) 

• !iDJl'l'91J 
(1) BA61100)JiDffl@lllM.1J t G Z, ~l±lfiiJ~:ltli!'iiili (AM~ 

~) f Fig.31:~ G ;J:: 9 o 

4pin~)tO)lcoNTROLf~ ~ Q.:: t 1:J: •J ~tiO)'f 1 / f 

~1t ~ tt Q.: t fJ''l' 8 ;J:: 9 o If 1 /Avl;J:6pinO)~Mt!\:fit 

fRoCTQC, 

A(v)=g • R = lcoNTROL(mA)XR 
m o 52(mV) 0 

BA6110 

o,, D2;&Lfnv/l-~7-(1), nv/l-~7-(2);&Lf 

3pin:An1\17'.AililiO)nv/ i-~7-tmdt"Q 1-7/:J 

.A 9 01-0s;&Lft!\:#i: R11: J: IJ md G-C~' ;J:: 9 o .:: O)@J 

~~J:ij:;t-:t/~-:tl'•fflGkt8~~ti.A.nl'H~ 

9Q:filftT)l1! G-C~'*To 

1\ ·:177@1Jml;J:7pinfJf1\ ·:17.,..:An1: fJ •J SpinfJf '' ·:1 7.,.. 

ten 1: tJ -:i -r ~' * 9 o 

J\·;177"@l~l;J:, NPN l-7/:/.A9011;&Lf0110)fjgti~ 

Mt fJ Q Ois t fJf I ~ ·;1 9 * 0 '7 f md G, .:: 0) I ~ ·;1 9 

* 0 '7 l'~t' Q VF~ f PNP "7 /:;.A 9 01s;&Lf R sl'm 

d9 QI~ ;J 9 *o '7l'ml1!9 J:? t: G-C~'*T u J: t.:, 
1i1:;f- f''J\17'.Al!i¥0)Gainl;J:, i~-%!\f!\;#i:R1NC1i°1 

::t- 1''0)1 / l:::"-1i/.AO)J;tl'**QiM.':LHU.~ G;J::9 o 

(4) :i/ i-o-Milff(4pin) 

~ti~O)~)tf:i/ 1-0-JvTQilili=fl', Z:O)ilili=ft:)tti 

iM;~)tf~1t9Q.:: tl:J: •J~ti:ltli!'iiilfO):ftH~f~1t~ 

tt Q .:: t fJ'f'"(' 8 * 9 0 

(5) tenilili=f (6pin) 

tl:lnilili=fl:~*le9 Qf!\:#i:Rot4pin:i / I- o-Jv~)t t 1: 

J: -:i -C ~ti:ltllJiiii;RiO) If 1 / AvfJf):Ji.:.'.lf: ~ ti ;J:: 9 o 

Av=g XR = lcoNTRodmA) XR 
m 0 52(mV) 0 

:ffl-~~ tiQilj*tf:ln, lf1 /l:J: •JiJi~Hd!\:fitii:f~1t, l' 

( f.': ~ ~ 'o 
(6) '' ·:1 7.,.. :An (7pin) 

PNP, NPNI ~ ';/ 9 *o '7 fJ>? ;fJQJ\ ';/ 7 70))..nl: fJ "'.) 

-C ~' ;J:: 9 0 0.8µAfi&0)1\17' .A ~)tfJf)t.A. G ;J:: 90) l', 

:i / "o-Jv~)t0)1J'~ tJ~Ji:~l'i~ffl9Q~fttJ cl'l;J:, 

~:An1 / l:::"-1i/.AO)FET/\ ';/ 7 7' t•m~ tiQ.: t f 

tit~G;J::9o 

(7) '' ·:1 7.,.. t±lnt!\:fit (Spin) 

ICi:lqllfll'Vcc-tl:l nr .. i1: 11 kQ fJ'fi:lqjt ~ti Z ~' ;J:: 9 o 9Hi 

ttl'GND-t±lnr .. i1:~Mmmt~na~ tiQ~ftt;J:, RL= 

33kQ (Min.)H~&l:fi-:i-C ( f.': ~ ~'o 

(.'~p~ti, 37'-rJ;-1 f"l:tJf.:-:i"( 1J.=.yl)j'--( J:( :J 

/ l-O-Jvl'8;J::9o 

~~fmfitl'V~~~~9QZ:t~J:ij)..nW1i1::t-F 

1'i17'.A ~ti, :filfJfi£.tiJi G;J::9 o 

.::O)~ftO)'f1 /l;J:, 1i 1:;f-1"0)1 / t:'-1i/ .ARdt 

:AMft#i:R1Nl'-$tl± ~ tit.:iif[I: fJ IJ J.:.l""fl'~ P ~ti ;J:: 9 o 

RDNrn 91 
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A(v)=Qm • RoX Rci~RiN 
1( 1 ;;f- f-:'O) 1 /l:::"-1/'/ A Rd= (26/lo (mA))Q t iJ: IJ, 

3pinJ~1J7.A~5Mlot;I:, lo=(Vcc-1V) /R3pintiJ: IJ *9 o 

11'1';;t- t-:"1~1'J7.A~O):::i;...- t-CJ-JL-~5MM;;t-:t;...-Ji..

:t'f1/0)777 'Ii Fig.3 (;:ff-(., *9 o 

~[;<I~-( J7 A~O):::J ;...- t- Cl-JL-~)MMTHD=0.5%Ri¥tl:I 

1J 0) 7 7 7 'Ii Fig.41;:ff- (_, °* 9 o 

11'1';;t-1"1~1J7.AiJ: Vc'O):::J/ 1-CJ-W~)MM;;t-:t;.,. 

Jv-:tlf 1/0)777 'Ii Fig.5 1;:ff- (., *9 o 

:::J ;...- t- Cl -W~5Mx9" SN J:l:O) 7 7 7 'Ii Fig.6 !;:ff- (., 3: 9 o 

11' 1 ;;f- I" I~ 1 J7 .A ilt5Mx9" SN J:1:0)77 7 'Ii Fig.7 t;:ff- (., 

3:9o 
~~IH~ttO) 7 7 7 'Ii Fig.8 !;:ff- t., 3: 9 o 

(2) BA61100)JiD.lf.l@IRMO t t., T, ~J±ifi1Jf3l]CJ-l'f.A 7 1 JL-

9 t t., T O)JiDffl1'd 'Ii Fig.9 (;:ff-(., 3: 9 o 

BA6110 

4pin0) :::i;.,. t- Cl -JL-il)lil H£ ~ .Q.:. t 1;: J:: IJ :h ·;1 t- ;;f 7 Jil 

itllti:fo'/i~~.Q.:. ttfC:~ 3:9 o 

:h ·;1 I- ;;f 7 Jil»iti:fol;I: 

f RA•9m 
o= (R+RA)2irC 

C'~t> ~ *1.-6dB/OCTC'iJJG~ (., ;,!: 9 o 

Fig.101:1coNTROLX9-tl:l1J~tt0)77 7 "iff- (_, 3:9 o 

(3) BA61100)JiD.lf.l@lllMOt L, T~J±ifilJ{l!J 2/j\:Cl-l'f..A 71 

JL-9 t (., (O)Ji(>Jf.11§0 'Ii Fig.11 1;:ff- (.,°* 9 o 

4pinO):::J / I- Cl-W~)lil'/i~ ~.QC:. t l:J:: IJ :h ·;1 I- ;;f 7Jil 

itllti:fo'/i~~.Q.:. t 1Jf(! ~ 3:9 o 

f -~g!!!..__ 
o- (R+RA)·2irC 

C'~t> ~ n-12dB/OCTC'iJJG~ L,3:9 o 

Fig.12t:lcoNTROLX<itl:l1J~~tt0)77 7 "iff- (_, ;,!: 9 o 

,---------------.--+-------.,.. Vcc=15V 

10k 

~i 150k 
3pin 
3 L R1N 

..._____,.,.,,.,~ 

330k 

100k YR 
(;t7-t!·;i Hill~) 

2 
OUT 

8 
4 

- lcoNTROL 

30k0 

.__ ________ .__ ________ _._ __ VEE=-15V 
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BA3128N/BA3128F 

BA3128N 
BA3128F 

*-7~*m~~~7#~*~7// (2An1wn> 
Audio Switched Operational Amplifier (2 Inputs, 1 Output) 

BA312SN/BA312SF t;;t, ~*O) ~ ~ 7' / :1t:7' T Cl ? .A 

1 "J 7 O)jllj~ ~ filU., ::J / Cl-JvYi/iT- ~ ;iHlB J:: IJ ON/ 

OFF9.Q;: ti!, A.:tJW:"U tli\JMtt:'f1 /O)W!l.itt 

i'iJli~tJ-~~7'/:11!9 0 

~~~~u~~~xu•-~~O)~~~l!t~~i'iJ~l!9o 

l~·:;?--:/t;J: MFSpin (BA312SF), SIPSpin (BA312SN) \! 

"to 

The BA312SN/BA312SF are operational amplifiers pro
vided with analog switching function, and can switch 
gains at the same time as switching inputs by turning 
ON/OFF the control pin from the outside. It can be po
wered by either single or double power supplies. The 
packages consist of SOPS (BA312SF) and SIPS pin 
(BA312SN) 

·~:Iii: 
1) 1~~~1b1'F, ·-~ibi!~f'Fiii'iJli~l!<IH>o 

(·-~i!f- : 5-32V, ~~~ : ±2.5-±16V) 

2) 1MIHtl!ili>.Q (Vn=2.0µVrms, Typ.: FLAT)o 

3) Wll .it~ 3 ·:;? / 1 .A'ii1Jq~ ~ 'o 

4) ~f1Jm, 1~~$\!ili>.Q (Gvo=110dB, THD=0.0015 

%)0 

•Features 

1) The IC is operable at low voltage, at single power 
supply. 
(Single power supply : 5-32, double power supplies 
: ±2.5-±16) 

2) Low noise (Vn=2.0 µ V rms Typ.: FLAT) 
3) Small change-over shock noise. 
4) High gain and low distortion (Gvo=110 dB, THO= 

0.0015%) 

•m~ 
VTR, ~ - 7 1 ~ 7' / :1, f O)ftB~T-l!ili! 

• Application 

VTR, audio amplifier, etc. 

• *m\t;!~/Dimensions (Unit : mm) 

BA3128N 

j 
0.3 

llIII IID a:o till CI:IJ IDl IIll a:ul 

BA3128F 

5.0±0.3 

B 7 6 5 

~f&J 
1 2 . 3 4 

ci_L__ 
~ !L·f;.~:;:;;h;:;;(1;;;;::;;;;d::dff 
-1.,,1 .. JL ci -I 1--

1.27±0.2 0.4±0.1 

.,,j__ 
"'~ -01)\___10 

IL ----yti 
-I 0.3Min. o 

00297-41-TS1G618 95 
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BA3128N/BA3128F 

• ""f Cl ·:; ? 111' Y? 7 .b./Block Diagram 

BA3128N BA3128F 
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BA3128N/BA3128F 

• ~M:il:k~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P!.Ja'ili:ff Vee ±18 v 

} BA3128F 450* 
~'.jil!ffl$fe pd mW 

BA3128N 900* 

tii1'F i!ill: f[ I!! Topr -20-+15 "C 

fjff:)!l\Jl:f[l!I Tstg -55-+125 "C 

iUb.A.:tJ'ili:ff V;d ±Vee v 

IPltlU :tJ 'ili:fff[l!I V; -Vee-Vee v 
~f.j·)M lomax ±50 mA 

• 11~rt:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=15V, VEE=-15V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~f~~pif[lj)Jm•mi 'o - 2.5 5.0 mA V;n=O, RL =oo SW Yifii-Tl~l:J:IDi: 

J,.:tJ-;f7t ·:; t-•11 Vro - 0.5 5.0 mV Rs~10kQ 

J,.:tJ-;f7t·:; t-•~ fro - 5 200 nA 

J,.:fJt\17".A·~ Is - 50 500 nA (ii 1) 

*!!Hiil'ili:ffflH~ Av 86 110 - dB RL;;;;2kQ, Vo=±10V 

/Pltll .A :tJ 'ili:fff[l!J V1cM ±12 ±14 - v 
/Pltllf~~R*~.!:I: CMRR 70 90 - dB Rs~10kQ 

'ili:i6Hlt11R*~l:l: PSRR 76 90 - dB Rs~10kQ 

±12 ±14 - v RL;;;;10kQ 
~*tl:l:tJ•ff VoHIVoL 

±10 ±13 - v RL;;;;2kQ 

.AJv-i..--- t- SR - 2.4 - V/µs Gy=OdB, RL =2kQ 

flj~~~~llilifl GBW - 6.5 - MHz 1=10kHz 

.A.:tJ~lU1Hl''ili:ff Vn - 2.0 - µV Rs=2k Q ,B.P.F= 20Hz-30kHz 

A-Brai?o.A t--7 CTA-B - 85 - dB f=lkHz 

~~filllilt~$ THD - 0.0015 - % f=lkHz, Vo=5Vrms 

ii 1 : ,A.;IJJ\1J7:;<:11i:)Ji!<7):1JjoJ(;J:, ?nlill:l:l' PNP ~ 7 / ;/ :;<:? l'!lil/ilG ~ h cs IJ:I: T(/)l', IC l:l' <;)li!:tl.i±J"t/Jioll'T. 

it~M**~~f(;t t, cs fJ :<-tt;.,. 

RD Nm 

Test 
Circuit 

Fig. 8 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 9 
Fig. 10 

Fig. 11 

Fig. 12 

Fig. 13 

Fig. 14 

Fig. 15 
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• ~~r.J~tt1tUJ/Electrical Characteristic Curves 
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• jll])E@~~/Test Circuit 

s, 

~ 

0 

v" 

R, s, 
50k0 

)l!U:JE::rli§ Vee VEE 

.At.J ;;t 7-tn t-il[EE 15 -15 

.At.J;;J-7iz·:; t-il[ilit 15 -15 

.A:IJ1~1J7;<~iJit 15 -15 

:;l;::lm~il[EE'fiH~ 15 -15 

jj';'Jfl3f8'5-~~J:l 3 -27 

(jj';'Jf13.A:IJ~EEiBIHI) 27 -3 

2 -2 
~i1*~EE~~J:t 

16 -16 
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all ch 
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3.3µF 

56k0 

VIN 
f-. 1kHz 

100k0 

1k0 

l47µF 

Fig. 15 iKU'.iE:liilli& 9 (~~~i815~$) 

• •.:r~lllJ 
.i\.t.JO)-!}.J~.Ht~H!BO) SW l:J: •H'T~':l:9tf, SW OFF 

Pi\' t;t A-ch tJfib{'F {.,, .X. SW ON Pi\' t;t B-ch tfiM'F {.,:I: 9 o 

:::i ::..- t- i:i - JL-~iH·O)Yffii-TiiEE v t;t 
v=.vcc-(5X103+1ox10311-0.7 

1;: ~ IJ :I: 90)1', SW OFF Pifl;: t;t, -!}.J~x ~~I fJ'"° 1 µA 

J..:ll', SWONPi\'t:t;t, 20µAPJJ:.t;:~.QJ:?l:R1, R2 

~~:if: vr <t.:~ ~\o 

---------------, 
..----.-----; s 1-----1"""---o v" 

R, 

R, 

Pin NO. 

1 

2 
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7 

8 

102 ftDNm 
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• JiOJO[§)flf§IJ/Application Example 

lµF 
IN•A o--1 t--.----1 

A: G,~20dB 
B: G,~ 10d8 

r--------

' I 

' I 

L_ -------<p-----------; 
5.6k0 VEE (-15V) 

22k0 

2.2k0 2.2k0 

Fig.17 

RD Nm 

SW OFF T chA tJ' ON 
SW ONT chB iJ' ON 

BA3128N/BA3128F 

I 
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BA 10393/BA 10393F /BA 10393N 

BA10393/BA10393F 
BA10393N 

7• .:i. 7Jv::i/1'\ v -11 
Dual Comparators 

BA10393, BA10393F, BA10393N t;t, 7.::i.J"Jj,:::J/l'fv-

11l'9o ::t-7'/:::Jv?1rt:l:l:1JC:t.J:-?l"t:l1J, '71-\1-1" 

OR ~~:lfilrngl'9 o 

~~~~~animwa;;<, •-~~~~~~&u2-

36v, jiljj~~~f'F~~&t;t± 1 -± 18V l'9 0 l'f·:; 'r- ~ 
t;t DIP8pin(BA10393), S0Ppin(BA10393F), SIP8pin 

(BA10393N) l'9 o 

BA10393/BA10393F/BA10393N are dual comparators. 
The use of open-collector output allows wired OR con
nection. 

·~:&l: 
1)~f'FiiEEn!m:1iJ1'1,'o 

(--~~; 2-36V, jiljj~ilj; ± 1 -±18V) 

2))11i.~mE:li11'f.I:\,' (0.4mA Typ. Vcc=5V)o 

3) A. :1J ;t 7 -1! "J t- ~mE (25nA Typ. V cc=5V) ~ lf A :1J ::t 

7-1!·:; t-~fE(±1.0mVTyp. Vcc=5V):lf1Jq~1,' 0 

4) ~~lU:1J~EEn!m:1f)1'1,' (O-Vcc-1.5V)o 

5) ::t- 7';.... :::J v? 11t:l:I:1Jl';!;,.Q0 

6) 393c1H~tttf.t>.Qo 

•Features 

1) Wide range of operating voltage (a single power 
supplies: 2-36V, both power supplies: ±1-±18V). 

2) Small consumption current (0.4mA Typ. Vee=5V). 
3) Input offset current (25nA Typ. Vee= 5V) and input 

offset voltage (±1.0mV Typ. Vee=5V) are small. 
4) The range of the same input voltage is wide (0-Vee 

-1.5V). 
5) Open collector output 
6) Compatible to the 393. 

• 7 tl ·:; ? /j 1-PJf7 ~/Block Diagram 

BA10393/BA10393F 

e ~~-tj-$i~/Dimensions (Unit : mm) 

BA10393 

~I~ 
"'[~rmit~ n~~~ tlM T"' IT_: 
~ ~ 0 5+0 I 0.3±0.1 

"'~ ~ I ·-·I 
M ---1 2.54±0.3 I 

17.62±0.3 <---8.-8±-0-.6-

BA10393F 

BA10393N 

"' ci 
+I 

"' ci 

BA10393N 

§ 
0 

z ;!;; 
I + 

"' ;!;; 
+ 

104 00370-42-LSl662 



BA 10393/BA 10393F /BA 10393N 

• p;j$1EJl!MMmi~/Circuit Diagram 

+IN 
OUT 

;;-°GND ::J 
;., 
n 

• ~M~7;::lE:~/ Absolute Maximum Ratings (Ta=25°C) 
v 
I 

';I 

Unit I v 

Symbol Parameter 

Vee 

Limits 
------,--------~---

BA10393 BA10393F BA10393N 

36 (±18) 36 (±18) 36 (±18) 

pd 600* 550* 900* mW 
-------------+------------+---------·· +------------+--------+-----

V10 ±Vee ±Vee ±li'ee v 
-------------------+-------- - ··-------- --------------'-------

IPWl/\ :tJ~EE V1 -0.3-Vee -0.3-Vee -0.3-Vee v 
--------------- ------ t--------+-------l--------f-------

'C Topr -40-+85 -40-+85 -40-+85 
-------------+--------1-------1-----__j_ ___ _:__ _ _i_ __ __:__ __ _ 

Tstg 'C 

• 'll~rf.J!M'ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+SV) 

Parameter Symbol Min. Typ. Max. Unit Condition 

/\:tJ:t7i:!·y 1--~EE V10 - 1 5 mV Vo=1.4V 
----~-----1------+-----l-----+----+-----------------

A :tJ :t 7 i:! ·y !--~mt 110 - 5 50 nA I 11N+-1,N- I, Vo=1.4V 
--------------1-----+--------+------+------+----+-

A :tJ I\ 1 J7 .A~mt Is - 25 250 nA Vo=1.4V 

0 Vee-1.5 V 

- dB ~EEflJ1!j Av 50 106 
--4----l-------+----+-----+---------------

J!\\ j~ -'5-Pi\' l!ll~ll~mt lo - 0.4 1 mA RL=oo,onAllComparators 
------------+--------+------+-----+-------+---+ 
t8JJH~0~mt lsink 6 16 - mA V1N~=+1v, V1N+=oV, Vo=1.5V 

----------+-------------+-----+----+------+------------------
:±l:tJll?lfa~EE Vol - 250 400 mV v,N-=+1V, v,N+=OV, 1s;nk=4mA 

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

:±l:tJ IJ--7~mt l1eak - 0.1 - nA V1N+=+1V, V1N-=OV, Vo=5V 

i;t~nil'r~i Ir - 1.3 - µs RL=5.1kQ,VRL=5V 

• /iC}Jf:l~J/ Application Examples 
+5.0V +5.0V 

Vee 

+V"~--3.0kO 
BA10393 

- v REF -

Fig. 1 (a) Basic Comparator Fig. 1 (b) Driving CMOS Fig. 1 (c) Driving TTL 
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• 11~tl9~t!:llbjj/Electrical Characteristic Curves 
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BA 10339/BA 10339F 

BA10339/BA10339F ??"/ F::::i/1\'1..---11 
Quad Comparators 

BA10339/BA10339F t;J:, 7 '7 ·:; i'':::J / Hv- 9 T:9 o :'.t-

7' / :::i v 7 9 tl:l :1J c 1,i: -:i T s ~ J , '7 1 -\"' - F 0 R ti*'i: tf 

llJljgT:9 0 

IJJ1'F~)Jjji~l±l'BIHJ t.f$: < , !l!-~)Jjj!IJJf'FO)~.g. (j: 3-36V, 

fi!ii~)Jjj!IJJf'FO)~.g. t;J: ± 1.5-± 18V T: 9 o H ·:;fr - V !;!: 

DIP14pin(BA10339), SOP14pm(BA10339F) -(:·9 o 

BA 10339/BA 10339F are quad comparators. The use of 
open-collector output allows wired OR connection 

·~:& 
1 l 1JJ1t~1±w1HJ tJ'·a;: ~, o 

(!j!-~)Jjji; 3-36V, ji!ij~)Jjf,; ±1.5-±18V) 

2))j::jjlj'~5T.EtJfyf,j:~' (0.8mA Typ. Vcc=5V)0 

3) A :1J :'.t 7 iz ·:; t- ~mt (5nA Typ. Vcc=5V) lJl. rJ A :1J :'.t 

7 iz ·:; t-;t:I± 2mV Typ. Vee=5V) tJ'''J' ~ c 'a 
4) l<l]~~A:1J~l±w!HltJ'$:c' (O-Vcc-1.5V)o 

5) ;'.f"-//:::J v'J 9tl:l:1JT:&i.Qo 

•Features 

1) Wide range of operating voltage (a single power 
supplies: 3-36V, both power supplies: ±1.5±18V). 

2) Small consumption current (0.8mA Typ. Vee=5V). 
3) Input offset current (5nA Typ. Vee= 5V) and input 

offset voltage (2mV Typ. Vee=5V) are small. 
4) The range of the same input voltage is wide (0-Vee 

-1.5V). 
5) Open collector output. 

• 9~ff~'1"5:!i;g]/Dimensions (Unit : mm) 

BA10339 
19,4±0.3 

14 1312 1110 9 8 Jg 
+I 

"" cO 

![~rt~:: I~ G-t " aC + J -\\o.3±0.1 
~ t-l-2.54±0.3· 10.5_0,1 u. 

BA10339F 

8.8 ± 0.6 
15,24±0.3 

8.7±0.3 

~Fst=~ ""::;;; ~ 
~· 8 -1--l-- _j_j__ 

ci 1.27±0.2 0.4±0.1 

00368-42-LSl662 107 
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BA 10339/BA 10339F 

BA10339/BA10339F 

• il@Xdfi:k~*!/Absolute Maximum Ratings (Ta=25°C) 

Limits 
Parameter Symbol Unit 

BA10339 BA10339F 

'lll:i1*'1ll:G:_ Vee 36 (±18) 36 (±18) v 

~~~j~~ pd 1100* 450* mW 

:IH.b.A:t.J'lll:G:: V10 ±Vee ±Vee v 

l'iiHIU:t.J'lll:G:: Vi -0.3-Vee -0.3-Vee v 

l.bi'FiM.JtlBliil Topr -40-+85 -40-+85 ·c 

i!iltt:iM.JtlBliil Tstg -55-+125 -55-+125 ·c 

•-~~~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+SV) 

Parameter Symbol Min. Typ. Max. Unit Condition 

V10 2 5 mV Vo=1.4V 

5 50 nA 

Is 25 250 nA Vo=1.4V 

0 Vee-1.5 v 
Av 106 dB 

lo 0.8 2 mA RL=oo, on All Comparators 

I sink 6 16 mA v,N-=+1v, v,N+=ov. Vo=1.5V 

250 400 mV 

0.1 nA 

t, 1.3 µs 

108 RDNm 



• ~~fr.J~ttflll;$j/Electrical Characteristic Curves 
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BA612 

BA612 Sch *~51.t 1''71' J\ 
5-Channel Large-Current Driver 

BA612,;:t, ::k~mt t-:'711\IC\'.', .A :htfttiti-t ~ 51- 1) / 

I-/ l'-7/·;/'.A517"v15[91lftt_AIJ('.'9 0 DIP14pin\'.'.A 

t±:: 1Jli~/.? !l'il-:n-ri;H:t±::-rc '"l, ~~ G~9c 'Ile~'= f.i:-> 

"lc';f;9 o 

The BA612 is a monolithic IC consisting of an array of 5 
Darlington configured transistor pairs which have built-in 
input resistors. They were developed for use as large
current hammer drivers. The device is housed in a 14-pin 
DIP package with input and output pins aligned in the 
same direction for easy mounting and PC board layout. 

•%~ 

1) 5[91l£~5f - I) / I-/ I- 7/;;;-A?!Yv1 (' ilb .Q o 

2) ::k~mt (400mA) O)~mt F 71 j'ilJljgT ilb .Q o 

3) .At±::1J:l/~/.?-1Jfl;J,:t±::H'"l, ~~ G~9c'o 
4) ~)1jt~ljliii$;1J~·;k ~ C ' 0 

5) MOS ICC::fi!i:ifij!j('~.Q 0 

•m~ 
l\/7'.lv.11 t-:'F711\ 

1) v- t-:'711\ 

LEDF711\ 

• j'D ".I? 9.'17'77A/Block Diagram 

NC 

INl 

IN2 

IN3 

IN4 

IN5 

GND 

• ~ff~;f"it~/Dimensions (Unit : mm) 

19.4±0.3 

~~]! 
~rfilr+cffiffijrr~ 8:c: le 
~ ~c 05+0 ~ ~ -k3:1:0.1 

~ t2.54±0.3· 
1

. - . I I 
- . 8.8±0.6 

15,24±0.3 

• Features 

1) 5-circuit Darlington transistor array. 
2) Large-current drive capability (400mA). 
3) Inputs and outputs are aligned for easy mounting. 
4) Large amplification factor. 
5) Can be directly connected to MOS LSI devices. 

• Applications 

Solenoid hammer drivers 
Relay drivers 
LED drivers 

NC 

OUT1 

OUT2 

OUT3 

OUT4 

OUT5 

NC 
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e i@X\f:lil::k~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

1UUli:EE Vee 30 v 

~!!ll!:tft~ Pd 550* mW 

tif'F),\i\lfiallil Topr -25-75 ·c 

f]i!;:f.f:i.!ll./fiallil Tstg -55-125 ·c 

::Jv791l!:• le 400 mA 

J..:MilH-iftftEE (iE) VIN+ 30 v 
J..:tJYl/iT-itEE (~) V1N- -0.5 v 

• p:j$@iMJtli.lt~/Circuit Diagram 

13 12 11 

Q, Q. 

• 'll•rr.J~tt/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min_ Typ_ 

1l!!J'lHl!:EEiallil Vee - -

!±l :tJ il!ii!lit• IL - -

!±l:tJ11!:•(1 IBJ~) IOUT - -

!±l :tJ 11!:•(51BJ~) I OUT Fig.3 

:::J v 7 9 ~~Dai:EE VeE{sat) - -

~·ll!:•Jt~$ hFE 2000 -

J..:tJ1l!:• I tN - 0.63 

• 'll•rr.J~ttdbi-*/Electrical Characteristic Curves 
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- -

VIN =17V, I OUT =OmA Fig.11 
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• iJl1J~IEli3~/Test Circuit 

Vee 26V 

1, 

BA612 

Fig.10 

IN OUT 
BA612 

~ -lour 

OUT (sat) 

Fig.11 

• liCiJIHJIJ/ Application Example 

Vco 

-1 
I 
I 
I 

x:r-+---== _J 

Fig.12 

BA612 

~U:Jtt~fofi t-:'71 ::1'9 {> t ~ t;J:, Fig.120)J:-J t:t~*IC L, 

;J':9o 
~foi tjH1Jt:~2#tt~foJ0)-1f- :;-u:n~ {> J:? i:? 7 ::...- -:1 

91~-FiM~9{>~-ff~ij;J':9o 
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BA614 

BA614 6 ch 7':iRir.t 1''7 ~I~ 
6-Channel Large-Current Driver 

BA614!;1:, 6@Jm.A.IJO).A:tJt!.t#t1t~'.if- 1J/ I-/ 1-7/ 

:; .7- '.'17' v 17! 9 0 DIP14pin7! .A :tJ tf 1}/.l Jl"il-/Jftil 1: t±:l 

"'[~\'"(, ~~1.,'\'!'9~'~ii§':!:t.J:-::>t~';l:9o 

The BA614 is a monolithic IC consisting of an array of 6 
Darlington transistors with input resistors. It is housed in a 
14-pin DIP package with inputs and outputs aligned for 

easy mounting. 

·~:lit 
1)6[fj]Jm'.if-1J/ I-/ 1-7:,.--;/;i,$17'v17!<1i>.Qo 

2) ~:k1 OOmAO)~mf F 71 :ti'iTf!iEo 

3) .At±J:tJtJ~'f}q-/J[ti)l:t±J'(~\t, ~~ 1.,'\'!'9~'o 

4) MOS ICC:il1[f;!j(!~Q 0 

5) ~mf:J:l!l!Jli$tJ~;k~~\o 

6) .A:tJiiWfE24V, t±:l:tJiiWEE24VC:~iiWEE7!di>Q 0 

•Features 

1) 6-circuit Darlington transistor array. 
2) Large drive capacity (1 OOmA). 
3) Inputs and outputs are aligned for easy mounting. 
4) Directly connectable to MOS LSI devices. 
5) High current amplification factor. 
6) High input and output withstanding voltages (24V and 

24V). 

IN1 

IN2 

IN3 

IN4 

IN5 

IN6 

GND 

• ~Hf~'\f")~~/Dimensions (Unit : mm) 

19.4±0.3 

1413121110 9 8 ]8 
+1 
'° cO 

"1[~.~~ ~o~ ~7.6±0.3 ,... 
o <i +I ,..: 
~ ~ 
~ N ~ 
r...: ci + 03±0.1 

~ t2.54±0.3 I 0.5-0.1 I ' I . 

•m~ 

8.8 ± 0.6 
15,24±0.3 

J\/?'./v/1 l''F71J\ 

IJ 1/- 1''71 /\ 

LEDF71J\ 

e Applications 

Solenoid hammer drivers 
Relay drivers 
LED drivers 

-~-~--~----

OUT1 

OUT2 

OUT3 

OUT4 

OUT5 

OUT6 

NC 
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• ~Ml!:::k:lE~/Absolute Maximum Ratings (Ta=25t) 

Parameter Symbol Limits 

il!:ibit11!13: Vee 24 

:i v7911i:iM le 100 

A.:IJ~-Ti!D<tB: (lE) V+ 24 

J,.:IJ~-Ti!D<tB: (J1a) V- -0.5 

~~tft:'J<: Pd 550* 

lili'Fi£11liBII!I Topr -25-75 

iJi\:i'.fi£1JliBII!I Tstg -55-125 

• 1*.1$191iM~lilt~/Circuit Diagram 

14 13 12 4 

A, 

A, 

I<. =25k H, =25k H' =25k 

• 11~fr..llffl'ti/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

f:~Jllta:noo (i±l:IJ) Vee - -

l±l:!Ji!ii!ll.tmt IL - -

:i v79~fata: VeE (sat) - 1.4 

J,.:IJ~mt I IN - 0.6 

• 11~fr.J!ffl'tiltll*i/Electrical Characteristic Curves 

e--+--+--+--+---+--+--+--+6~n~·~~1~ 
r--t--r+--t--1--t--t--+-t-T a= 75<C C.1 ""f 

V1N=20V 
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Fig.1 
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Conditions Test Circuit 

- -

Ve =20V, V1N =OV Fig.6 

louT =75mA, V1N =17V Fig.7 

louT =OmA, V1N=17V Fig.8 
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• ill~~IEli!fFil/Test Circuit 

BA614 

BA614 

Ion 

Vm l 17V 

• JiDJOf§IJ/ Application Example 
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OUTPUT 

Jn lour 

'fv'CE (sat) 
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BA6256 

BA6256 6ch x.:m& 1"71' /(. 
6-Channel Driver 

BA6256t;I:, 6 m~.A. IJ O)f!HlWO:, :k~5Jit 1"711'\l', i!t 
~IH!!Jf!'O)~il'[O)LED, 1J v-, '.I v..11 i.;·;J: c.·O) F7 

11\,Eflt:::~lHH t.,z~ 1 ;J: 9 o ~;Jt:::, .A.:1J~5Jitlf5µA (Typ.) 

t 1J1 ~ < CMOSO)j§J~ i.;· 711\t:::Hlii l'9 o 

BA6256 is a low-voltage and large-current driver incor
porating 6 circuits, which is designed for drivers of 
LED, relay, solenoid, etc, in the low-voltage operating 
devices, In particular, it is most suitable for the direct 
driver of CMOS because input current is as small as 5 
µA (Typ.). 

-~~ 
1) t±l:1J~5Jit400mA;J: c·O) i.;·71 :il.fiiJlml' &i {> o 

2) .A I- D - -;lj)ffijT-ftj- ~ o 

3) .A./J 1/I::'-7-. /.A If~~ 'o 

•Features 

1) The IC can drive devices of a maximum output cur
rent of 400mA. 

2) Equipped with strobe pin. 
3) High input inpedance. 

• :i Cl ·;; ? 9 1 J7 // 7 L. /Block Diagram 

• 9i-~-t5!~/Dimensions (Unit : mm) 

19.4±0.3 

~l~I 
~~~ 

~'L~rF~-i~ ~~·lo 
... N ~ ~ Oi 
..... 0 05+01 9.31'. 

~ -r-2.54±0.3 1 · - . LJ 
17.78 ± 0.3 B.8 ±0.G 

• .m~ 
l\/?'.lv..11 r·i-·711,· 

IJ [/- 1''711\ 

LED i.;·711\ 

•Applications 

Hammer solenoid driver, relay driver, LED driver. 
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• i;*;J$181itt#i!'lilt~/Circuit Diagram 

OUT 1 OUT2 OUT 3 

Vee 
15 14 13 

16 

R, R, R,, R,, 

Q, o. Q, 0., 

GND 

IN I IN 2 IN 3 IN 4 

• ~M:fil::k~~/Absolute Maximum Ratings (Ta= 25'C) 

Parameter Symbol Limits 

ill:)Jjj!ill:fE Vee 11 

~if'.gn!~ pd 1350* 

.A:tJill:EEli!lltl V1N -0.5-Vee 

lfj:tJ~llii lo Max 450 

lbf'Fi.lffil!!'li!lltl Topr -25-75 

{~ff: i.lffil!!' lB lltl Tstg -55-125 

OUT 4 OUT 5 

12 11 

R,. 

Q,, 

IN 5 

Unit 

v 

mW 

v 

mA 

·c 
·c 

R,, 

o,. 

IN 6 N.C. 

OUT6 

10 

ST. 

BA6256 

Rl ,5 ,9. "· 17,21 =25k!1 
R2 ,6. 10, 1•. 1a.22=10k!1 

R3. 7. 11, 15, 19,23=488!1 

R• .a. 12, 16,20,2•=6k!1 
R2s, 2s, 21.2a.29.3od'4Qk0 

• Cml't-J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=6V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ff If.I ill:fElB lli Vee 3 6 10 v - Fig. 3 
-··-

/\ 1 L-0 '\'Jv .A.1Jil!:EE V1H 3 - - v louT.<;;200mA, 1 @j/l(l)JJ.ONP~ Fig. 3 

o-v/'\'Jv.A.t.Jil!:EE V1L - - 1 v lf"\11-r2100 11A 1 fEl~f7).7.i.()NR~ s:::'in ') 
............ ' -- - - ..... , - _. .......... ~ ._ ..... J '·~· .... 

l±l:tJmoil!:EE VeE (sat) - 0.6 - v louT=400mA, 1 l£llj/l(l)JJ.0NP~ Fig. 4 

l±l:tJil!:llii ( 1 @~Ill louT - - 400 mA - -

.A:tJil!:llii ltN - 5 - µA louT=100mA, V1N=6V Fig. 5 
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• i;~r..J!l'\'itt!lll*i/Electrical Characteristic Curves 

1600 

3 
E 

~ 1200 i-----+---+----
1100mW z 

g 

~ 
~ 800 -
i5 i I 
0: w --- ~~~::'- -----+--+-------
0.1; 

400 -- +--+-+-- -~-----+---< 

I ! 
' ' 

OL-L-~2~5ce_.__-'-'''~s·~c---'-'-'-"-----'"-"'""---' 
-40 40 

AMBIENT TEMPERATURE: Ta (°C) 

• )l!IJ:iEIEli!~/Test Circuits 

11 

~ 
II 
z 
> 

11 

6V 

IN 

IN 

YIN 

Vee 

BA6256 

GND 

Vee 

BA6256 

GNO 

BA6256 

500 ---~--~-----~-~ 

6 IIDllM<iJa~IJ.i{'F 
tf:J&L, 1 HzJ..'.Jl:. 
Ta=75"CJ..:l"'F 

400 f---....-r----+----+--t-~· 
I , 

! 

20 40 60 80 

DUTY CYCLE:(%) 

IouT=lOOrnA 

OUT 

(lp1n""'"-- OPEN) 

Fig. 3 

I ouT =400mA 

OUT 

(lpin~OPEN) \,/_ VcE(sat) 

Fig. 4 

A 
I OUT 

Vee 
220 

100 

IN 
BA6256 

OUT 

GND 

(lpm~•OPEN) 

Fig. 5 
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BA664 

BA664 6 ch *.tl:)fit f''7 ~I~ 
6-Channel Large-Current Driver 

BA664,;t, 77/7°5f1 ;f - F ~ i*.J~ t.,, ~f.ii ttfiB.,'1 ~ 

:ITT!Y. ';:: 9 .Q J: 7 (;::jffl~ t., fc. ICZ' .A.1:JtIH1Lii ~ 9- IJ / 

I-/ l--7/::/'.A:97v16@]J1~.A.~Jc·9o DIP14pinZ.A. 

:±l1:Jtie/.?fil'l-1Jf<ilt::::±rn 'T, ~~ t.,\"9c '~ii:,:::tJ-:i 

Tc';J;9 o 

The BA664 is an IC built in with clamping diodes, and 
developed for the purpose of reducing external compo
nents possibly. It is provided with 6 circuits of Darlington 
transistor arrays with input resistors. The device is 
housed in a 14-pin DIP package with inputs and outputs 
grouped for easy mounting. 

• !M':& 
1) 6@]J1~ :$f - 1) / " / " 7 /::>.A 9 J7 v 1 z CV., .Q 0 

2) 100mA Max.0)~5JIE F71 'f;IJ~·J.'iJ~~o 

3) .A.:±l 1:J 1J~·e/.?-1J(<;]t::::±J-r c' T, ~~ L,\"9c 'o 

4) MOS ICC:ii[fi!:iZ~ .Qo 

5) ~5JIE:tt!!i!i$1f*~c'o 

6) .A. :tJ jfij;ff:E38V,:±J 1:J ifii;ff:E27V C ~jfij;ff:E ZS .Q o 

na~ttAMF71~ffl0)77/7°:$f1;f-Fffi*.J~~ 

n Tc'.Qo 

• JIBt 
1\/-Y~v/1 Ft-:'711\ 

IJ v- F71 l'i 

LED F71 I~· 

1M~H:-:9 F711\ 

7/7°F711\ 

e ~j.jf~;j-$.!~/Dimensions (Unit: mm) 

r- 19.4±0.3 I 
I l_4 13 12 1110 9 8 

~]~ 
![~! +~=-:r~ ~•le ,... oC + ! -~o)±0.1 

~ t2.54±0.3· I 0_5_0_1 u . 

•Features 

8.8± 0.6 
15.24±0.3 

1) Six circuits of Darlington transistor arrays. 
2) High maximum drive current of 1 OOmA. 
3) Inputs and outputs are grouped for easy mounting. 
4) Directly connectable to MOS IC devices. 
5) Large current amplification factor. 
6) High input and output withstanding voltage (38V and 

27V). 
7) Built-in clamping diodes are provided to enable the 

drive of inductive loads. 

• Applications 
Hammer solenoid drivers 
Relay drivers 
LED Drivers 
Small motor drivers 
Lamp drivers 
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BA664 

• ~$1Eil~~Jilt~/Circuit Diagram 

14 2 13 3 12 4 II S I 

e i@M:ll*~*&/Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

-~-a: Vee 27 v 
:::i v'7 :S<tlllf le 100 mA 

.A :tJyi/H·ii!S: (.iE) v+ 38 v 

.A:tJy/jffillifS: (~) V- -0.5 v 
ffgfij~ pd 550 * mW 

lbf'Fi.Blflfillll Topr -25-75 t 

1*:f.fi-Blllallll Tstg -55-125 t 

• ll~frn*'tt/Electrical Characteristics {Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ffffl'ilS:~llll (i:l:l:tJ) Vee - - 20 v - -
i:l:l:l:JIJ-".li(tlllf IL - - 100 µA Ve =20V, VIN =OV Fig.5 

:::i i..- '7 :Si ~tnta: VeE(sat) - 1.4 2.2 v louT=75mA, V1N =17V Fig.8 

.A:tJ'illllf I 1N - 0.6 1.4 mA VIN =35V, I OUT=OmA Fig.6 

'.lf -( ;t- 1'" 1J-'7~lllf lo - - 100 µA VR =20V Fig.7 

'.lf 1 ::t- i-:m:n1cJ•a: VF - 1.2 - v IF =75mA Fig.9 
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• •tu1~Mttllblil/Electrical Characteristic Curves 

120~~~~-~~-1-1-1-

l--+--+--+--+-<--+---l--I- 61iilit.ll!l~lllf'F -

!loci--.+-.~-+--+--+-f--+--+--+~~:~~JT _ 

5 
0 

20 40 60 80 100 

DUTY CYCLE (%) 

36 

Ta~2s·c 

2 1 
• 

6 8 10 

INPUT VOLTAGE: VIN (V) 

Fig.4 }..l:ll:h~~tt 

• illg~l§Jll~/Test Circuit 

INPUT INPUT 

J 
Fig.5 

122 

BA664 

4. 0 

2 

4 

6 

8 

50 100 150 200 
OUTPUT CURRENT: IOUT (mA) 

Fig.3 l:ll:h~tt 

IR 

OUTPUT 

BA664 

l 
Fig.6 Fig.7 
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INPUT 

I 
Fig.8 

• Ltfflf§IJ/Application Example 

-1 
I 
I ftf.i 
I 

')(")-----=-=r.J 

Fig.10 

BA664 

OUTPUT 

VF 

Fig.9 

ii: ~i;!Jti~f.ii'!° F717 .. t{> t ~Ii Fig.10 Q)J:? l~ltii'C l:l'T o 

(Bpinlii!i:i!f,Vcc tltili'i:i" {>:::ti 
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BA 12001/BA 12002 
BA 12003/BA 12004 

BA 12001/BA12002/BA 12003/BA 12004 

~mff*••~-~~~~~~~~~~7~~ 
High-Voltage, High-Current Darlington Transistor Arrays 

BA 12001, BA 12002, BA 12003, BA 12004 ~i, 1i - IJ / I

/I- 5/9A9f7 @M~~~~-~ff*~~~l-7/V 

A97"v{c·9o 

IJ [/- :::J { )[, Jj: c:·~~~}itt~ f.iJ f fif:!ffl9 .Q:ij};15',:~'~Jj: 

~-V~&ffl1f1~-F~, ~-A~~~~•ttf~~~ 

n ':@ t:::it;, :9H-ttt$£:1J1'1/'f.i: < T9 Ji. ;i; 9 o 

:±J1J~ff:IJ150VC::•<, :±J1J~~(:,,/?~~) =b500mA(:: 

*~ ~ '~l'i§-fl~ F7 { 1\'rflMl~-T-C::~ { / 9 7 I -:Ai: 

~i@l'9 0 

The BA 12001/BA12002/BA 12003/BA 12004 are high
voltage withstanding, large-current transistor array that 
contains 7 Darlington transistors. Built-in surge absorb
ing diode, required for use with inductive load, e. g., 

relay coil can eliminate parts to be externally con

nected. 

·~:& 
1) :±l1J~~;/J1'*~c' (louT=500mA Max.)0 

2) :±l 1J~ff;/J1 .• c' (VouT=50V Max.)0 

3J 1f-1J/ t-/ t-5/:/':A9f 7@M~l\\~'l~'.Qo 

4) :±l1J$.itt:-it-VPhMilffl~i{~- Ff~~~n'.Qo 

•Features 

1) Large output current (1 0 =500mA) 

2) High withstanding voltage of output (V0 =50V) 
3) Built-in 7 Darlington transistor circuits 

4) Built-in surge absorbing diode in the output stage 

•m~ 

LED,7/7', IJ[...--, '.Jv.l{Ff.i:c'~1''7{1\ 

fiJl~-T-(::~{ /97 I-A 

• Applications 

Driver for LED, lanm, relay and solenoid 

Interface for other elements 

• ~m-t~~/Dimensions (Unit : mm) 

19.4±0.3 

""i:'.3J! 
12345678 A 

1 

~[~-~~k~Q~ ~9~ 
~ N I ~ 01 "' o 05+01 o.3±: · 

~ -r- 2.54±0.3 I . - . LJ 
17.78 ± 0.3 3·3 ±0.5 

• :7'1J ·y? 1f { 7"?7.b./Block Diagram 
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• 1*1$1E1iftmJVt~/Circuit Diagrams 

COM 
OUT 

IN 

GNO 

Fig. 1 BA12001 

COM 

IN OUT 
I 

: 2.7kO I 
I 

I • I 
I 7.2kO I 
I I 
I ____ J 
I 

3k.O I 
I 

'----H-------- GND 

Fig. 3 BA12003 

• ~MM:k:iE#}/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~ibl(-1± VcE 50 

kht!± (BA1200Ht~<) V1N 
. 

-0.5-+30 
i --- -------·--

.A.:tJ~)M (BA12001 O)J;.) l1N 25 

l±l:tJ~)M lour 500 

GNDyJIH·~JM IGND 2.3* 1 

~:gtu~ pd 1100* 2 

~ 1 ;t - i-·~~!± VA 60 

~ 1 ;t - Fll~ln! IF 500 

l.bf'F~JUaOO Topr -25-75 

1Ji\:t.rn.1naoo Tstg -55-125 

* 1 1~Jv.Al\li,,;2oms, 7:i-71'"'t1711-,,; 10%, 7 IEIW\l"l~illl. 

* 2 Ta=25°Ct.lJ:.T:·~ffl9.Ql£\i;l;t, 1 ·c1:-:i;!11mW~iJtt.:.Q. 

BA 12001/BA12002/BA 12003/BA 12004 

COM 

OUT 
IN 

Fig. 2 BA12002 

COM 

IN 
OUT 

I 
I I 
I I 
I • I 
I I 
I I 
I ____ J 
I 
I 
I 

3k.O 
L-----K------- GND 

Fig. 4 BA12004 

Untt 

v 
v 

mA/unit 

mA/unit 

A 

mW 

v 
mA 

oc 
oc 

• :tlt~lflfl=~'H!f/Recommended Operating Conditions (Ta= 25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l±l:tJ~)M lour - - 350 mA Fig. 8, 9 

-~ti± VcE - - 50 v -

.A.:tJ~!± (BA12001 t;t~<) V1N - - 30 v -

.A.:tJ'iiln! (BA120010)J;.) l1N - - 25 mA/unit -

~:gffill< pd - - 1100 mW Fig. 7 
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BA 12001/BA12002/BA 12003/BA 12004 

• -~rr.J!M'ti/Electrical Characteristics (Ta = 25°C) 

Parameter 

:±11.JIJ-?~)Jlf 

ifiiJif•iJif:ltltiiif 

:±l1.J~fO~f£ 

BA12002 

BA12003 

BA12004 

BA12002 

.A1.J~1£ BA12003 

BA12004 

BA12002 

BA12003 

BA12004 

BA12002 

.A1.J~iJif BA12003 

BA12004 

~1~- l"~it)Jif 

~ 1 ~ - t'"liilf£ 

.A1.J~:ll 

• iJl1J~lru~~/Test Circuits 

(1) t:l:l1J IJ-'J~)m IL 

OPEN 

(4) )..1J~)m hN 

OPEN 

(7) )..1J'.gl; C IN 

Symbol 

IL 

hFE 

VcE(sat) 

V1N 

V1N 

V1N 

l1N 

IR 

VF 

C1N 

VcE 

OPEN 

~'VJ\"'..t-$t./A 
j"I) •')';/' 

Min. Typ. Max. Unit 

- 0 10 µA 

1000 2400 - v 

0.94 1.1 

- 1.14 1.3 v 

1.46 1.6 

10.2 11 

- 1.75 2 v 

2.53 5 

10.4 12 

- 1.91 2.4 v 

2.75 6 

10.7 13.5 

- 2.17 3.4 v 

3.27 8 

0.88 1.3 

- 0.90 1.35 mA 

0.39 0.5 

- 0 50 µA 

- 1.73 2 v 

- 30 - pF 

(2) ~)m1t)mJ:t1"$ hFE~~ 
t:l:l 1J~fQ~)l: VcE (~at) 

OPEN 

OPEN 

Lo 
TEST SIGNAL LEVEL 20mVrms 

Fig.5 

126 RDNrn 

Conditions Test Circuit 

VcE=50V Fig. 5 

VcE=2V, louT=350mA Fig. 5 

louT=lOOmA, l1N=250µA Fig. 5 

louT=lOOmA, l1N=350 µA Fig. 5 

louT= 1 OOmA, l1N=500 µA Fig.5 

VcE=2V, louT=lOOmA Fig. 5 

VcE=2V, louT=200mA Fig. 5 

VcE=2V, louT=350mA Fig. 5 

V1N=17V 

V1N=3.85V Fig. 5 

V1N=5V 

VR=50V Fig. 5 

IF=350mA Fig. 5 

V1N=O, f=lMHz Fig. 5 

(3) )..1J 1tff VIN 

OPEN 

lo 

(6) If { ~ - t'"lfj~)l: IF 

OP~~ 
1 IF 

OPEN 



• JC;JU1"J/ Application Examples 

(2)LED 1'71 J{ 

Fig.6 

• jf;JDO)jllO)#~•IJt 

BA12001 l;l:, PMOS, CMOS, TTL~O)-~B(J~~lllEllm 

t~*6RJii~~jJtffl t- 7 / ~ .7.11 J1' Ld C'T o 

/'(- .7. ~~ i 25mAI.: llill~R T 6 f;:. II> 1.:, ~~llillll!Ufttt i J... 
n~~~~~~"t9~~WAij*"to 

• 111itrr.J~ttdll•/Electrical Characteristic Curves 

1200 

1100 

1000 

~ 
_§_ 800 

!!'.: 
z 

~ 
600 

~ 
~ 

' ' i5 
400 a: 

uJ 

~ 
200 

' 
' ' 

' 
' ' ' ' 

-25 25 50 75 100 125 
AMBIENT TEMPERATURE:Ta("C) 

400 f-----'<-+---+------j---t-----t 

~ 350 

} 
,:.: 300 f----'-.-+-_,,_-+------j---t-----t 

~ 
a: 
a: 

"' 0 200 f----+----P-.-T-----j---t-----t 
!; 
0.. .... 
"' 0 

10 20 30 40 
SUPPLY VOLTAGE: Vcc(V) 

Fig.9 lilt.ltillt-Siliiit/HH!f 

50 

BA 12001/BA12002/BA 12003/BA 12004 

BA120021;1:, 14-25V~O)PMOSt ~*6C' ~ 6 J:? I.:~ 

fi~hktO)c<, J...n~~,~~-t6kll>f h~hO)J...n 

1.: I;!: v-""Jv :/ 7 t-ffl 1f 1 ;t- I' (7V) .&"C1tfttf£1Jf~,IH.:~ 

~~hn'*To 

BA120031;1:, TTL.Xl;J:CMOS(5Vtif'l=ll\¥) t~*6RJii~C'To 

J...n~~,~~~~~~~"t6k11>~th~nO)J...n~u 

t!{;tf£1Jt·~~1]1.:~m~ n "tl.'°*To 

BA120041;1:, 6-15V0)1fi;ifiii~l±iffll.'6CMOS3l.l;l:PMOS 

O):±!n t~*6c<~ 9J:?1.:~llt IA;;tO)c<, J...nii~t~ 

~~~~~~"t9kll>~. tn~nO)J...n~ummw~~ 

1.:~m~ n-r"'*°t o 

.: h s 1.:·:)\,'-r, ~r.J1;1:, I'"? 11{0):±1n t~~O)r .. i1.:~ 

~ l., "t < t.: ~ l.' 0 ~ilt .7.1"1'1 "7 ~J±1J• t? ICi 1¥~"9 6 f;:. 

11>1.:, COMYfi-=f(9pin) l;l:~i!iil.:~*11: l.,"t < tO::~l.'o 

500 
1t1Bli30Ni~ 

400 
< 
.§. 350 
j 
,:.: 300 
:z 
uJ 
a: 
a: 
"' 0 

200 .... 
"' 0.. .... 
"' 0 

100 

20 40 60 80 100 

DUTY CYCLE (%) 

sooof---+-+-+-1-+++++--+--+-+++-HH-1 

500 r-----+----+--t-;~+++--+--+-+-+-++<-+< 

50 100 200 500 1000 

OUTPUT CURRENT: lour(mA) 
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128 

0o 0.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE :VcE(V) 

4001-------lf-----l-~---+-ll---+---I 

~ 
~ 
~ 3001-----1-------1--.f--+---t---I 

ffi 
a: 

~ 2001-------1----l-ll'------+---+---I 

~ 
0 1001-------11-----.IH-l----+-----t---i 

qo o.5 1.0 1.5 2.0 2.s 
COLLECTOR TO EMITTER VOLTAGE: VcE (V) 

c,,. 
20 

<( 
15 

E 
Ta=-25'C I 

I- Ta=25'C 
z 

Ta=75'C "' a: 10 a: 
::l 
0 

I-
::l 
a. 
;;:; 

10 20 30 40 
INPUT VOLTAGE: V,.(V) 

Fig. 15 .A.1J~;'Jl!-.A.1J'"lil±~tt (BA12003) 

naNrn 

BA 12001/BA12002/BA 120031BA 12004 

soo~--~--~---~~--~ 
l1N=3SO"A 

~ 4001--~-l-~---l~~--l--''--------I-~~ 

] 
ffi 300f---l---~l--~r#--1----+----" 

~ 
~ 200 

5 

Oo 0.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE :VCE(V) 

i 31------1-----+-----l-----l 
z Ta= -25"0 

!z !l! 21-------l----+--~~ 
a: 
5 
~ 
~ 

0 10 40 

INPUT VOLTAGE: V"(V) 

Fig.14 .A.1J"ol[illt-.A.1J"o![mij;tt(BA12002) 

41 
1 Ta=-25'C I 

<( 
E 
~ Ta=75'C 

I-z 
ii' 2 
a: 
::l 
0 

I-
::l 
a. 
;;:; 

10 20 40 
INPUT VOLTAGE. V1N{V) 

Fig.16 .A.1J~illt-.A.1J~l±~tt(BA12004) 



25 
Vour=20V 
Rr680 

t- Ta=75°C 

> 
ii 20 

> t-Ta=25°C 
I-Ta= -25°0 

I 
w 15 

~ 
§! 10 

~ 
0 

5 

l 
6 8 10 12 14 

INPUT VOLTAGE: V,.(V) 

Fig. 17 l±l:t.J'llEE-.A:t.JTll:l.Biftt (BA12002) 

25 

~ 20 
~ 

> 
'"§ 15 
~ 
w 
~ 
~ 10 
§? 

~ 
0 5 

INPUT VOLTAGE: V1N(V), V1(V) 

RDHIR 

BA 12001/BA12002/BA 12003/BA 12004 

~ 
§ 

25 

20 

~ 15 

~ 
i'! 
5 
> 10 

~ 
t; 
0 

0.5 

RL=680 lour=20V 

""" ~ J=75'C 
l-Ta=25'C 
l-Ta=-25'C 

\~ 
1.5 

INPUT VOLTAGE : V•(V) 

~ 
2.5 
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BA618 LED 1''711~ 
LED Driver 

BA618ti, 7-1! 7 ,,c / 1-- <1) LED~ff-:!H 1''71 :7'1" ~ .Q J: 
? t:mi~ c'.t nt.:: IC""f' .iE~ff<7) 7 mlLA.. IJ '"(:•9 0 

DIP16pin1" .A:±l1J 1fl<i.l-1JJ<;]t::±rt ~ q:·' ~~ [.,-'(!>9~' 

i!!i~il' t: t.i:- "'.) l ~' :I: 9 0 

The BA618 is a monolithic IC consisting of 7 positive
logic 7-segment LED display driver circuits. It is housed 
in a 16-pin DIP package with inputs and outputs aligned 
for easy mounting. 

-~~ 
1) 7[91~)..IJ ""f~.Q 0 

2) M<*100mA<7)~~ F71.i1.J~·liJli~T~ .Qo 

3) .A:±l1J1.J~·"*.q-1J[ti]t::±1n 'l'~~ L,-'\'>9~ 'o 
4) TTL t ii[~\."~ .Q o 

•Features 

1) 7 built-in circuits. 
2) Large-current driving capacity (1 OOmA maximum). 
3) Inputs and outputs are aligned for easy mounting. 

4) Directly connectable to TTL devices. 

• :HJ ·;1 ? 1( 1J77 7 .L.-/Block Diagram 

BA618 

• ~ff~-t~~/Dimensions (Unit : mm) 

19.4±0.3 

~] 
" ' ' ' ' ' ' ' ' I rn±o.'I I · oof=I N 

"'[o+I~· ~lo Ff r-, O N r_J+I ~ 

z ~ 0 5+~ 1 0.3J:O.\ 

~ t2.54±0.3 1 · - . LJ. 
17.78 ± 0.3 9.9 ±0.B 

• .mi.t 
LED 1''71 t\ 

IJ v- F71 t\ 

• Applications 

LED drivers 
Relay drivers 
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• ~M:lil:7;:'.lEf!/Absolute Maximum Ratings (Ta==25°C) 

Parameter Symbol Limits Unit 

'ili:ili!'ili:EE Vee 16 v 
fl~ti:9<: pd 500* mW 

ilJJ f'Fililili~IHI Topr -30-75 ·c 
f*i'fi!il.Ji~IHI Tstg -55-125 ·c 
if,;* F717'ili:i1it louT 100 mA 

J... :tJ~~iill:EE~IHI V1N -0.5-16 v 

• ~$1Q!M~IOC~/Circuit Diagram 

BA618f@illl 

1 . 75k0 

12k0 42k0 

INPUT~-
OUTPUT 

6. 5k0 
+-------<} GND(9) 

Fig.1 

• l!l[~rt-J!M'tt/Electrical Characteristics (Ta==25°C, Vcc==10V, RL==1000, CL==20pF) 

Parameter Symbol Min. Typ. 

tfj:tJ (Low)@~lliill:iTit I eC(OFF) - -

tfj:tJ (High))..:tJ~iTit i 1N(ON) - 0.4 

tfj:tJ (High) )..:tJiifl:EE V1N(ON) - 1.9 

tfj:tJ (low)iifl:EE V IN(OFF) 0.8 1 .5 

tfj:tJ (High) ~EE VouT(INJ 8.5 8.9 

tfj:tJ (Low) 1J-7iifl:i1it I OL(OFF) - -

tfj:tJ (High) .A.:tJ~EEII V1NJI(ON). - 1.9 

• -~rt-.l!M'ttlll!*l/Electrical Characteristic Curves 

-:0: 1.6 
E 

~ 

f-
1.2 

z 
w 17 
a: 
a: 
:::> 0 .8 () 

f- v 
v 

y :::> 
0.. 
~ 

0.4 y 

Max. Unit 

500 µA 

0.8 mA 

2.5 v 
- v 
- v 

30 µA 

3 v 

Conditions 

-

V1N=5V, VouT:;,;8.5V 

VouT ;;;;a.sv (RL =2000) 

VouT~3mV 

V1N=3V 

V1N=O.BV 

VouT;;;;8.5V 

20 

~ 16 
> 
f
::J 
0 
> 12 

w 
('.) 

~ 
6 8 
> 
f
:::> 
0.. 

~ 4 
0 

BA618 

Test Circuit 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

Fig.4 

T T 
Vee= 1 ov_-' 
RL=100Q 

0 12 16 20 
0 

0 4 8 12 16 20 

INPUT VOLTAGE: V1N (V) INPUT VOLTAGE: V1N (V) 

Fig.2 )..:tJ~iltt Fig.3 }d:l:i:tJMtt 
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• ill~:iE@~~/Test Circuit 

2 

• JiOIOf§IJ/ Application Example 

TTL 

GATE 

132 

BA614 

INPUT 

LED 
7t?.'/;1./I--

~------'A >-------<1 Vcc=lOV 

Fig.4 

PMOS 

GATE 

naHm 

Ice 

OUTPUT 

BA618 



BA6250/BA6250F/BA6251/BA6251F 

BA6250/BA6250F 7ch 9'-'J / "/ "7/~;A.971..-~ 
BA62 S1 /BA&251 F~~=:snnel Darlington Transistor 

2'.0)ICt;J:, 7ch0) t-7/~·.A:;i7't..--11'9o ~;\'t:, VTRIJ 

f.0)"711 :::i :.--flBtaic, .x.i;1:a1cr .. i0)1 :...- :;i-7 I -.Alf.It:, 

dii .Q ~' t;J: LEDIJ c· O)f~~1,t0) t-:· 71 ·iffl t::ITT<iii 1' 9 o 

The BA6250/BA6250F/BA6251 /BA6251 F are ?-channel 
Darlington transistor arrays. They are especially suitable 
for interfacing between microcomputer unit of VTR and 
each IC, or between ICs, and also for driving low-current 

device such as LED. 

-~~ 
1) i!fi;JEE1f30V(Max.) C::~~'o 

2) :±l 1J ~mt t.f20 mA Max. (V1 N ~ 3V) 1' dii .Q 0 

•Features 

1) High withstand voltage (30V Max.). 
2) Output current is 20mA Max. (V1N ~3V). 

• 1*.1$1EliMJJJ£11i]/Circuit Diagram 

BA6250/BA6250F 

BA6251 / BA6251 F 

• ~Hf~;f)il1i]/Dimensions (Unit : mm) 

BA6250/BA6251 

19.4±0.3 

~l~ 
~_l~ 
, , , , , , , , 1 '·''°·'1 I "'· M N 

[o~. ci FI" ~ ~I o ~+I ,...: 
+I ..,: 1__1": ~ ~ ~5+~1 o.3:t0 ·1 

~ L-2.54±0.3 
1

. - . LJ 
17.78 ± 0.3 8·8 ± 0·6 

BA6250F /BA6251 F 
10.0 ±0.3 

161514131211109 

~[CJ 
12345678 

•:to·:; ?1i1r?'7.L./Block Diagram 
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BA6250/BA6250F /BA6251 /BA6251 F 

e ~M:ll*~~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

tiJil!•I± VcEO 30 v 

~~m~ pd 500 * mW 

IJJ'f'Fi.!llfiBllll Topr -25-75 "C 

f*:tfi.!llfiBllll Tstg -55-125 ·c 

.A.:1J'~I± V1N 30 v 

1±1 n•mi lo Max. 30 mA 

• il:~rr:J~tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee =12V) 

Parameter, Symbol Type 

BA6250/BA6250F 
:±l:tJ'1l!:i~"ll:l±lBIIIJ Vo 

BA6251 /BA6251 F 

BA6250/BA6250F 
/\1 v«1t-.A.:h1!!:1± V1H 1----

BA6251 /BA6251 F 

BA6250/BA6250F 
-v-"·11;.A.:tJ•I± V1L r------· 

BA6251/BA6251F 

l±l:l:J'ill:I±: VouT BA6250/BA6250F 

l±l:tJiMD'11!:1± V CE(sat) BA6251 /BA6251 F 

BA6250/BA6250F 
l±l:l:J'1l!:ili! I OUT 

BA6251 /BA6251 F 

BA6250/BA6250F 
.A:l:J'11!:m! I 1N 

BA6251 /BA6251 F 

l±l:l:J 1J--7'1l!:m! IL BA6250/BA6250F 

• iJllJ~IEJl&IZ!/Test Circuits 

134 

BA6250/BA6250F 
BA6251/BA6251F 

Fig.1 

Min. Typ. Max. 

- 12 28 

- 12 28 

3 - -

2 - -

- - 0.6 

- - 0.3 

- - 1.4 

- 0.3 -

- - 20 

- - 20 

- - 0.6 

- - 0.6 

- - 1 

lour 

Unit 

v 

v 

v 

v 

mA 

mA 

µA 

Conditions 

-

-

I OuT=20mA 

I OUT;;;;1mA 

I OUT;;,;;10µA 

louT:;i;10µA 

I ouT=20mA, V1N=12V 

I OuT=10mA, V1N=12V 

V1N;;;;3V 

V1N;;;;12V 

I ouT=10mA, V1N=12V 

I ouT=10mA, V1N=12V 

v cc=28V, V1N=OV 

BA6250/BA6250F 
BA6251/BA6251F 

Test Circuit 

Fig.1 

·-- Fig.1 

Fig.2 

Fig.1 

Fig.1 

Fig.1 

-

lour 

1 i''" " IH rnF-rnt-----<louTC>---1~ 

Fig.2 
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BA6257 7 ch *llmt 1''71 J~ 
7-Channel Driver 

• *m-J-5~~/Dimensions (Unit : mm) 

BA6257,;t, 7@1~.AfJO)~!j[Jfl1''J /-$11\:/x'.J v.11 I'. 

F 71 J\1.'9 o MOS ICIJ1 S ii!Hi F71 ::fz.· ~ .Q J:? .A:tJ 

1/1::0 -:$1/.:7.IJ'.~<. '77//~i1:it- Ffl*Jjil.,, 

DIP16pin.A fJ 1.'~~ L,~9~'•fiJJ;Xt [., n\;1:9 0 

The BA6257 is a 7-channel hammer solenoid driver for 
printer of the electronic calculator. Input impedance is so 
high as to be drivern directly from MOS IC. It is built-in 
with clamping diodes, and housed in the DIP 16pin pack

age, thus enabling to be mounted easily. 

• !M':& 
1) 7@1~:$1- 1) / t-/ t-7 ;,.-:i'.:7.-$17" v11.'il1>.Qo 

2) 1 OOmA M ax.O)~mt I'' 7 1 -;i;lfiiJliE C' il1> .Q o 

3) MOS ICC::O)iiUaiiJliE"Z.'<11>.Qo 

4) .A:tJifff38V, :±l :tJiM/E24V t ~iMIEZ il1> .Q o 

~-~ttafflF71~ffl0)'77//:$i1':it-Ffi*J~L, 

• Features 
1) 7 channel 1 Darlington transistor array 
2) Possible to drive 1 OOmA Max. current. 
3) Directly connectable with MOS IC. 
4) High withstand voltage: input 38V, output 24V. 
5) Built-in with clamping diodes for driving inductive 

load. 

•m~ 
J\/?'.Jv.111'·1'·711\ 

I)(.,-- F71' ,, 

LED F71 J\ 

e Applications 

Hammer solenoid drivers 

Relay drivers 
LED drivers 

19.4±0.3 

• :iCJ "J? 111-Y77 L./Block Diagram 

00190-31-S2G556 
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BA6257 

• ~81S1811Htlilt~/Circuit Diagram 

16 15 14 13 12 11 IQ 

O, 

R, 25k0 , R~ 25k0 . R, 2kl1 

• ~MM::k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

t)bl!tEE Vee 24 v 
~:gm~ pd 500* mW 

tbf'F~lllBll!I Topr -25-75 ·c 
flH~~lllBll!I Tstg -55-125 ·c 
:::iv? :$l~mt le 100 mA 

A.:t.r~EElBll!I V1N -0.5-38 v 

• il:~f..J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta= 25"C, Vee= 20V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

ffffltEEiBll!I (l:il1J) Vee - - 20 v -

lfl JJ IJ - '7 •mt IL -· - 100 µA Ve =20V, V1N =OV Fig.1 

:::i v '7 :$1 ~;f!l".IEE 1 VeE(sat) - 1.4 2.2 v louT =75mA, V1N =17V Fig.2 

:::iv? :$1~;f!ltEE 2 VeE(sat) - - 2.2 v louT =75mA, V1N =8V Fig.2 

A.1J~mt I 1N - 0.6 1.4 mA louT =OmA, V1N =17V Fig.3 

:$f 1 ;t - I'' ') - ., tmi IR - - 100 µA VR =20V Fig.4 
·------ }------

:$i 1 ;t- l"Jfi1J[Q]~EE V1N - 1.2 - v IF =75mA Fig.5 

• iJllJ~IEill!~/Test Circuit 

IN IN 

Fig.1 Fig.2 
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l VIN 

Fig.3 

Fig.5 

• 'll~IY:J!M'ttllll*l/Electrical Characteristic Curve 

120,.---,---,----,--.,.---~-~ 

f-- 80 -
z 
w 
a: 
a: 
~ 60 
f
::0 
(L 
f-

6 40 

:> 
::0 
:;> 
~ 20 
:> 

DUTY CYCLE (%) 

BA6257 

IN 

Fig.4 

I 
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Sch *ilU!it 1''71 I~ BA6212 8-Channel Large-Current Driver 

BA6212 ti *~)fil F 71 7' (J) iiJlig fJ: 8 @]~}... IJ (J) 'f: ./ 1) 

~ ·:; 'J IC""(' 9 0 400mA(J)*il[)fil1f1~ffl ""(' ~, .A I- D - 7· 

!lil!Fr1f{-;j"\, 'Tl.' {>f.: ill)-ij'-? Jv/ 1) / 9 (J) ~·71 /~@JR~t: 

iii:~1'9 0 )...i.J t.t, CMOS(:: (J)~~:t iiJ1ig-c9 o 

The BA6212 is a monolithic IC containing 8 circuits 

enabling to drive large current. It is most suitable for 
driving a thermal printer circuit because it can be used 

for large current of 400mA, and is provided with a strobe 

terminal. 

·~:& 
1) 400mAa:: ""('(J)*il[)M F717'1fiiJlig""('il1> Go 

2) 8@]~}... IJ 1'"1> Go 

3) .A t-o-7'!liliT-1i{-;J"1.'l'l.'Go 

4) ~)...1.J, tf:li.J;lfi<i]-1ff0i]t:1±1-r1.,Gt.:ill.l, ~~ [,~9 

•Features 

1) Possibility of driving large current up to 400mA. 
2) Provided with 8 built-in circuits. 

3) Provided with a strobe terminal. 

4) Easy to mount because of each input and output termi
nals being arranged in the same directions. 

5) Input is directly connectable with CMOS. 

em~ 

-ij'-7 J[,/IJ /9 

'f:-9 

1) v-
LEDfJ:c(J) F71 t~ 

e Applications 

Thermal printers 

Motors 

Relays 
Drivers for LEDs, etc. 

• ~~M-t~~/Dimensions (Unit : mm) 

26.3±0.3 

R1.2 20191817161514131211 
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BA6212 

• ~Mlt:;t~~/Absolute Maximum Ratings (Ta=25°C) e ~$1iill&~~~/Circuit Diagram 

Parameter Symbol Limits Unit 11 
Vee 

'IUUtEE Vee 7 v R, D, 

~!gn!!I<: Pd 1100* mW INPUT 7.3k!1 
R, 2700 

lllf'F~lliBWl Topr -25-75 "C O, 
2~9 R2 

fJUf~lliBWl Tstg -55-125 "C 6.6k!1 
1.2k!1 R3 

~*:±l:h1imt IOUT 400 mA 

~*:±l:h'ltEE VOUT 14 v 

~*J..:h'ltEE VIN Vee v 02 
ST 

GND 
10 

SUB 

Fig.1 

• C~fr:J~fi/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV) 

I Parameter Symbol Min. Typ. Max. Unit Conditions 

:±l :hiMD'ltEE 1 VouT1 - 0.2 0.3 v louT =200mA. V1N=1V 

:±l :hfilYfll'ltEE 2 VOUT2 - 0.4 0.6 v IOUT =400mA, 'v1N=1V 

:±l:h 1)--7'/tmt 1 I OL1 - - 100 µA VIN=3.6V, VoUT=12V 

:±l :h 1) - -7 'ltmt 2 I OL2 - - 100 µA VIN =1V, VouT=12V, VST =0.3V 

J.. :h;ltmt llN - 0.5 1 mA v IN =OV, louT=OmA 

ci-v"Jt.-J..:h;ltEE VIL - - 1 v -

/\1 v-""JvJ..:h'ltE£ V1H 3.6 - - v -

• );t;fflf§IJ/ Application Example 

+5V ~~Ill ,Ell ;lt ;~ 

11 

S.T.)..:;IJ 1 

2 19 
~fol 

3 18 

4 17 

J..:h 5 BA6212 16 

6 15 

7 14 

8 13 

9 12 

10 

Fig.2 
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• 'C~itl'f.J~tillbil/Electrical Characteristic Curves 

140 

>
:J 

9 300 f------'f-~1-+~.---+---+---c4 
z 
w 
a: 
a: 
::J 200 
(.) 

>-
::J 
"->- 100 ::J 
0 

0 
0 20 40 60 80 100 

DUTY CYCLE: (%) 

16 

Vcc~sv 

~ 
>- 12 :J 
0 
> 
w 
l'J 
<{ 
>-
_J 

0 
> 
>-
::J 
"->-
::J 
0 

01t:::::::::::t~ __ _J_ ___ L_ __ _J 

0 

INPUT VOLTAGE: V1N (V) 

RD Nm 

BA6212 

~ 
:l. 

--600 

~ 
Vcc=5V 

>-z 
w 
a: - 400 
a: 
::J 
(.) 

>-
::J 
"-
~ -200 

INPUT VOLTAGE: V1N (V) 

Fig.4 .A.:l:J'~5Jit1M1 

10 

~ 
>-
:J 
0 
> 
w 
l'J 
<{ 
>-
_J 

0 
> 
>-
::J 
"->-
::J 
0 

\ 
\ 

~ 
0 

0 0.2 0.4 0.6 0.8 1.0 

STROBE INPUT VOLTAGE: VsT (V) 



BA823 

BA823 8 f:::"y f'- ~ ') 17Jv1/1~7 l/ JL/J"'/ f'- ('' 711~ 
8-Bit Serial Input Parallel-Output Driver 

BA823(i, 81::' ·y I--:,, 1) 7' Jld /H7 l/ Jv 7' ') I-- ~· 711\' 

\.''9o it-?Jv"-·:.i F\"'LED)C~~~~fJc<7) ~·711\· 

ffl (:: iJ T lffl# iJ f.:: 'E ./ 1) :,, ·y 7 IC-Z:, 9 o 

The BA823 is an 8-bit serial-input to parallel-output driv
er. It is a monolithic IC developed for use as a driver for 
thermal head, LED character display. 

-~~ 
1) ~:k200mAC7) F71 :ifjg1Jtl&, .Q 0 

2) A t--o-7':Viffi-T~ ~·717·91.:: :..- ~7'1~JvA -z:,::i :..- i-. 

0-;i,9 ?J e:, ~·717· iJ n 1 1Jc 1 1t~r .. i<7)~mt~il!lG S9 

;:: ctl-z'f! {>o 

3) 7'- 9 tll1J:Viffi-T ~ /J;:C7)7- 9 J...1J C: iJ TffJf.19 .QC:, 

1J A?'- F~i\IJ\:1.fi.iJfjg-z:, &, .Q 0 

4) T'</'9Jv 1f7/ F, /~'7-'/7/ Ftl~jq~:h Tc 1 .Qo 

5) TTL,CMOS-Z:, F717'f.iJfigo 

• JIBt 
it-?Jv7° 1) / l--"-·:.i Fffl F711\ 

L ED:i(~~~~ffl ~- 711 \ 

• ~Hf~'1'5!~/Dimensions (Unit : mm) 

19.4±0.3 

Rl.2 14 13 12 11 10 91 

1~ 
~;::;:::;::;:::;::;:::;::;:::;::;:::;=;=;::)J_J_~ 
12345678 

:;; ~I 

"'[~lg~]~ R: +1 ':; "": 1 
" ~ _- o.o~:, oW' 

~ l f.-2.54±0.3 
1 

I I 
17.78±0.3 8.8±0.6 

•Features 

1) Driving capacity of 200mA at maximum. 
2) Non-driving current consumption can be reduced by 

means of controlling a strobe terminal with drive tim

ing pulses. 
3) If a data output terminal is used as a following data 

input, the cascade connection is possible. 
4) Digital ground and power ground are separated. 
5) TTL and CMOS drivings are possible. 

• Applications 

Drivers for thermal print head 
Drivers for LED character display 

DO 
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• ~xlt:fil:k~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

•iliil'ltl.I: Vee 7.0* 1 

~~tp$1;; Pd 550* 2 

.A.1J'ltl.I: V1N Max. 0.3-6.0 

ibf'Fi..11.IUU!l Topr -20-75 

1¥#i..!l.li~l!!I Tstg -55-125 

*1 Oo~07 Cl):±l:tJililH·l;t34V(Max.) 
* 2 Ta=25°Ctl..l:l'i~Jll't.Q~~1;1:, 1·c1::-:i~s.5mW~ii£ L.:.Q. 

200 
<i 
£ 
~ 
f-
2 
w 
a: 
a: 
::> 
Q 

f- 100 
::> 
a. 
f-
::> 
0 

10 20 

SUPPLY VOLTAGE Vcc(V) 

Unit 

v 

mW 

v 

oc 
oc 

Fig.1 'lt;~'il[l.I:, tl:i1Jtilii1fffl~Jf 

l:.~c~7'1~ffl~HHt. iiij~fEC: ICO)tf:l1Jii 

ifitO)~M~:*:~;J'd,, :!: 9 o l't.J>~Q~g-,:t, 

z. 0)1~ffl 5'k1Uafill ~ z. ~ Z 1~ffl t., ~ l 'l" < tc.· 
~ l 'o 

• il~rr:J!f\¥1i/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tiliiltl.I:~l!!I Vee 4.5 5.0 5.5 v Vee Yffiif-

l!l\fli-15-P;¥•1M 1 I 01 - 4 6 mA 7-51itJ'9~"("0"("il7;.Q c ~ 
l!l\fli-15-P;¥'il[)M 2 I 02 - 8 11 mA 7-51itJ'9~"("0"("il7;.Q c ~ 
c:J- [//'(JJ,.A1J•l.I: V1L - - 0.8 v -

J\1 v 1~<1VAtiSJ:r: V1H 2 - - v -

"1 v-"lk.A1J•i* I 1H - - 0.4 mA V1N=4.5V 

1\1 v-"''Jv.An•ilii I 1H - - 100 µA V1N=2.0V 

:±:1JYffiif-n#Obo'll[l.I: VooFF - - 21.8 v Oo-07~f-, I o=10µA 

tl:i1JiMota: VooN - 0.8 1.3 v I o=100mA sinkP;¥ 

tl:i1Jtilii I OL - - 207 mA ~nbot1.I:v=11.8v 

111 vl\Jvf-:$1 t!J;IJll!:II VooH 2.4 - - v RL=10kQ 

[]-vl\Jvf-:$1 t!J;IJll!:II VooL - - 0.8 v -

Jii;1]\-t:z ·y t-. 7' ·y /P;¥r.i t 1 - - 300 ns V1H=2.0V, VIL =0.8V 

Jiit1J' :/ 7 H~Jv ;i.!Ji t 2 - - 1 µs "' "' 
Jiit1J' :$11 .;: / 'f P;¥r.i t 3 - - 1 µs "' "' 
n*7- 5fii>!Jtli I Max. 500 - - kHz "' "' 
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Test Circuit 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.2 

Fig.3 

Fig.3 

Fig.3 

Fig.3 

Fig.3 
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• jj11J~l81ttr~/Test Circuit 

V,,=4.5V 

A 

SW2 

3 
2 

2 1 

SW1 

V,,=5.0V ,,___-~-

• A1J*:1ti'~/lnput Conditions 

~n'.'f'1'J"A 

s 
-------

PG 

Fig.2 Ice, l1H )fflJ;E[§JR/li:i{l 

3 

SW2 2 

Fig.3 VooN, VooFF, loL)HiJ;E[§JRl\12J 

Fig.4 

ftDHRI 

Item 

Ice 

I 1H 

Item 

Vo ON 

loL 

Vo OFF 

Vo OFF )l!g;Ell;j 

IOON)l!g;Ep;j 

SW1 

1 

2 

SW1 SW2 

1 1 -8 

1 1 -8 

2 1-8 

lo=10µA 

VA=30V 

BA823 

SW2 

1 

1-3 

SW3 

1 

2 

2 
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• .Atf:l:t.11811!~ /Input-Output Circuit 

144 

(a) 1'1.lllilll\/lnput Circuit 

c 
-"' 
0 

"' 

(c) 7'-9 l:±l1.lllilllll/Data Output Circuit 

~I I I I I I I I 
500 

250 

0 
-25 

~ 

'\ 
~ 

' 
' ', 

' 
' 

25 50 75 100 

AMBIENT TEMPERATURE Ta(C) 

', 
' ~ 

Vee 

3pin 

Fig.5 

ftDHIR 

(b) l:±l1.lllilll\/Output Circuit 

20 40 60 

BA823 

5,6, 7,8,9, 10, 

11, 12 pin 

80 100 

OUTPUT DUTY CYCLE(ALL BIT"ON") (%) 

Fig.7 l:±l1.l~f!f~ 



pin No. 

2 

15 

1 

12 

11 

10 

9 

8 

7 

6 

5 

3 

16 

13 

4 

14 

YiliT-~ ~G-15- Yili T- l*i 'g: 

SHIFT PULSE c '/7 l-v'./":A$!<1.>'/7 1-HJj,:A 

DATA INPUT D, '/7 t-v:.i":A$!<T.>7'-$!A:l:J, '/7 H~Ji..:A0).31.J:.Wt-·~Git 

STROBE s ''1"<1.>c ~1:'/7 t-v:/:A$!Cl)l*J'g:f:±J:tJ9~ 

OUTPUT Oo 1 t".;1 I- §Cl):±J:l:Jl'v'./":A$!<T.>l*i'g:t.f"1"Cl)c~l:"O"(::lj:~ 

"" 01 2 "" 

"" 02 3 "" 

"" 03 4 "" 

"" 04 5 "" 
" Oo 6 "" 
"" 06 7 "" 

"" 01 8 "" 
DATA OUTPUT Do 01<1.>:±l:h@~f~~~B<T.>l'~~Cl)).:tJct;i:~ 

Vee Vee ~'ij\'5.0Vf~,Ell (±10%) 

GND GND1 1;!'1: Oo - 03 Cl):±J:tJ@Jffl(l)GND 

GND GND2 1;!'1:04 - 01 <T.>:±l:tJ@Jffl<T.>GND 

GND GND(Dig) 1ii'!:C:J ::;· ·;1 7@Jffl(l)GND 

7D;7A:h C 

_fl l_: : :ILfL_: : : : 
I I I 1 I I : 
----

' 
:A l-D-7A:l:J S--------------~: _ _JL_ 

o .. 

0, 

0, 

0, 

0, 

0, 

Fig.8 
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• JiC;fflf§IJ/ Application Example 

<'! '6 <'I d' d d' ~ " tO •o 

BA823 
0 8 
z z 8 6 0 > " " '" 6 0 

'1f.1!5V 

A~C-~mTf~ffl~T~~9~ffi 

~~~TO):J:!iim.71 /1HIJ(:k~mt) f A1 "J'f-/?9~~,~ 

if'/J:' 'flJgf H-:i z, '~o 

• 11Jfl:i)tlj.l'I 

BA823,;J:, :7'c "J? ~ 17'? 7b.1:~ ~ f.: J:? 1J: r*Ji'.IBt~ 

fill':'/J:-:iT!>IJ, )..1Jt ~T?C·:;?C, 7-:$101, A~ 

C-7'S0)3yi/ff;lfil!JIJ;l':9o 7-:$z)..1J,;J:, ?C·:;?': 

~ltn ~ -r, :i'.Lt IJ l' ~ IJ 7' Jvl:~:)'CJ.1.)t, *ti.~ 7 ~~ti.~ 0 

t ·:; ~ ~ tl.f.: ~7 ~ vV'A :$10)r*J~';J:, Fig.80):$11 b. 

7- -I"- ~ O)J:? 1: A ~ c- 7'.J...1JI: J: -:i T0o-070)1:J:\1J 

mT':J~tl., fO)l~lvAIJi,;tA ~c-7'A.1Jl~lvAt~t,; 

BA823 

lOV 

.c; "" •0 ·cl' "~ 10 e ·o ";; •o '° od' d tO 

BA823 BA823 
0 z 

> " 

Fig.9 

N 
0 

N 
D D z 

" "' 8 6 0 > 
z z 8 " " "' 

l'9o 

7- :$1 ili1JmTDo,;J:, IC f tJ A'r- Fttitil'i:9 ~ t ~O)m 

Tl'~ 7 ~ v ~A :Si O)~~@:O)l:J:\1J tf$tl. ls IJ' "? ~O) 

7-?1.A1JmTD1,:ttifil'i:~;J':9o Z..O)t~. ?C·:;?tA 

~C-~f:J:!iim.9~t, 8~7~f-:>ili1JmTf~9Z..t 

;lj"7'! ~ :!': 9 0 
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BA829 8 I:::''/ f-. ~ IJ J7 )(I -{ / 1~7 V Jl/J7 r/ f-. I'' 71' I~ 
8 Bits Serial-In Parallel-Out Driver 

BA829 ,;1:, a i::· ·:; t--;., 1J 7' ;i,1 /1'17 vJv7'".7 t- F71 

I\ l' 9 o -tt - '7 Jv-" ·:; F ~ LED ::X*~~:2HU: 0) t-:· 71 

1\ffl t L, T~~ L, t.:-'E / 1)-;., ·:;? IC 1:'"9 0 

BA829 is 8-bit serial-in, parallel-out driver monolithic IC 
for drivers of thermal head and LED character display. 

etc. 

• !M':& 
1 ) ID<:k 300mA 0) F 71 ·:;r~g1J fl i!1> .go 

2) A t-o-:::fYi/ilT-f F71:i'.$11 ~>71x-;i,;\l'::J/ t

o -;i,9 .gt, F71:7"L...-r1,' f.t\, 'ltijr .. i(J)~mt f i!ii s 
9;: t fil' 'ff Q 0 

3) 7-'.$1ili1JYi/ilT-f, ~~0)7-'.$1A1Jtl...TMffl9Q 

t, ilt*5'&tl*5'&tflll~ET:· i!1> Q o 

4) 7:/'.$1Jv'/7 / F, 1'1'7-~/7 / t-:"l'-$3-~~ tt T\,'Qo 

5) -:,,7 t-v:J;\'.$lc F71''ili1JO)r .. i,:7·:;7fr*Jj!L... 

T\,'Qo 

6) ;\'.$! /J\1m~gr*Jj! (;\'.$! /J\1~ 10µATyp.) 

•Features 

1) Capable to drive a maximum of 300mA. 
2) Current consumed during non-driving period can be 

reduced by controlling the strobe terminal using 

drive timing pulse. 
3) Cascade connection is realized by connecting data 

output terminal to the next data input. 
4) Digital ground is separated from power ground. 
5) A latch is built in between shift register and driver 

output. 
6) Built in standby function (10 µA Typ. in standby). 

•JIB~ 

-tt-'7Jv:t'•J/ t--"·:; t-:·m t-:'71'' 

LED :X*~~~ffl t-:"71 J\ 

• Applications 

Driver for thermal print head 
Driver for LED character display 

• ~Ht~-f")!~/Dimensions (Unit : mm) 

I 22.9±0.3 I 

E:::::~::i 
"l 

"'[~!~~ ~ ~t~-~l 
+I ' ' " I "' 2.54±0.3 0.5±0.1 
crj --t-t-- ~ 

20.32±0.3 

• ~;\ij-=f~ii:~/Pin Connections 

00228-31-S3G562 

BA829 

LATCH 

STB 

DATA 

LGND 

PGND 

01 

02 

04 
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• ~Jt181~~/Logic Diagram 

01 02 03 04 05 06 07 08 

• ~M:li:k~m/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~Pi.JO~EE Vee 7.0 v 

ff~tlii*' Pct 1100 mW 

ii.Ji'Fi.!ltll~ll!l Topr - 25- 70 oc 

fl!H'fi.ffilll~ll!I Tstg -55-125 oc 

.A:h'iiEE~ml V1N -0.3-Vec v 
:±l:hYiii'f~EE VouT 15 v 

• l'IH.U:IJfF*f-1: /Recommended Operating Conditions .(Topr= - 25 - 70°C) 

Parameter Symbol Min. Typ. Max. Unit 

'/i)Jjj!~EE Vee 4.5 5.0 5.5 v 
'J Cl ·:; 'J /i!ilim:lll!: teLK - - 500 kHz 

1-er-;--t: "Y t .. r '/ :fPij.raj iPset 500 - - ns Fig. 4#iM 

'J Cl·:; 'J HJL-AIJiiii twe 1 - - µS Fig. 4$ml 

7- 51 i? ·:; t- 7' ·:; /aifrai toset 300 - - ns Fig. 4$ml 

7- 51 ;t;-11.- Faifrai toholct 400 - - ns Fig. 4$ml 

7 ·:;f-1\JL-A91~;.,?ail'rai1 ILT1 600 - - ns Fig. 4$ml 

7 ·:; 71\JL-A 91 ~;., ~failrai 2 tLT2 250 - - ns Fig. 4$ml 

7·:;7-HJL-A~ twL 800 - - ns Fig. 4$ml 

A t- c:i - 7 HJL- A 9 1 ~ ;., ·:failrai 1 tsr1 300 - - ns Fig. 4$~~ 

A t-c:i-:7'1\JL-A91 ~;.,?ail'rai2 tsT2 300 - - ns Fig. 4$!!(i! 

A t-c:i-:7"1\JL-AIJiiii tws 3 - - µs Fig. 4$ml 

GND rai~EE * VG - - 0.2 v 

BA829 

-{Vvcc 

~LOGIC m '-./ GNO 

~POWER ON 
L__j \.VPSW 

Conditions 

* L-GND I:: P-GND(l)if!:i.;l:i'!l:l'To f.i:Q.O::(?!ii.!ll11lli:l''l3- ~ Vr<tU:~'. LIJ>L, L-GND pin I:: P-GND pinr.l!(l)if!:i.;l:i'!l:l;t, 0.2VJ:L.l:.l:t.i:i;f.i:~' 

nffill' ;:::f~lll < t.: <'! ~ '· 
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BA829 

•~~~*¥ti/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 5.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test 
Circuit 

l!llilM!l:mt (1) lcc1 - 10 20 µA PSW"L" Fig. 1 

l!llllll'il!:mt (2) lcc2 - 110 158 mA PSW"H"', STB"H" Fig. 1 

l!llllll'il!:mt (3) lcc3 - 14 20 mA PSW"H", STB"L" Fig. 1 

t±:1:1:Jm.:r-0N~1± VooN - 0.4 0.6 v looN = 300mA Fig. 1 
--

tl:lnm.:r-•J-7'il!:mt loo FF - 10 50 µA Vo=13.5V Fig. 1 

7-';l~)!if~ fcLK 500 - - kHz Fig. 1 

1\1 v«Jv.A.:l:J'il!:I± V1H 2.6 - - v Fig. 2 

CJ-v«Jv.A.:l:J~I± V1L - - 0.8 v Fig. 2 

V1 = 3.4V, CLK, LATCH, DATA, 
/\ 1 v«Jv A. :l:J'il!:mt l1H1 - 0.1 10 µA Fig. 1 

sTsm.:r 

V1 = 0.4V, CLK, LATCH, DATA, 
CJ - v«Jv A. :l:J'il!:mt l1u - -0.01 - 0.1 mA Fig. 1 

sTsm.:r 
+-

J\1 v«Jv7-9tl:\:l:J~I± VooH 2.8 3.0 - v looH = -400µA Fig. 1 

CJ- v«Jv7-9 tl:IM!i:I± VooL - 0.3 0.4 v looL = 81.6mA Fig. 1 

7- 9 tl:l:l:Ji!inPilr.i toLH - 0.6 1.0 µs RLo= 10k Q -

7- ';! tl:lni!inailr.i toHL - 0.6 2.0 µs RLD = 10k Q -

~P ~ t±:1 n i!i nailr.i toLH - - 10 µs RL = 560 Q, Vo=13.5V -

m~tl:l:l:Ji!inl!ilr.i toHL - - 10 µs RL = 560 Q, Vo= 13.5V - I 
/\1 v«Jv.A.:l:J'il!:mt llH2 - 0.04 0.1 mA V1 = 3.4V, PSW m-T- Fig. 1 

CJ-v«Jv.A.:l:J'il!:mt llL2 - 0.1 10 µA V1 = 0.4V, PSW m.:r Fig. 1 
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• iJlq:IE18Jll~/Test Circuits 

Pulse Gen. 

I 
<( 0 

:.: I- I-
_J <( <( 
0 0 _J 

b 0 

150 

0 ~ -------_0 

Fig. 1 

CD 5: 
I- (fJ 
(fJ Cl. 

Fig. 2 

naNrn 

00 0 zz z 
ii'. ~ '.3 .] 

0 z 
0 > _J 

1-V 

BA829 



• .Al±l:IJ!9Ji&i;g]/lnput & Output Circuits 

(a) INPUT (CLK, DATA, LATCH, STB) (B) INPUT (PSW) (C) OUTPUT (Dour) 

Fig. 3 

• 51 -( ~ / ?'i;g]/Timing Chart 

PSW 

2 8 9 10 

OLK FlFtfl_ 
' 

DATA H , _____ _,/ \._ _____ _.,,,~~--- - -~- -----------
tDLH 1 : :tOHLI ---;--:--- ;-;----

; I , ~ 

------------------------\~ ' ~~---
• tLTI 1 tLT2 

LATCH 

' 

STB 
;~, \ 
' l I 

---------------;r------'·'i--~~~t~··'-----~--::L,.___ 

08 

: tOHL • ; tDLH I 

1---: ~ 

-----------'\~---:--.\ r-
\,__ ___ _,/ 

Fig. 4 
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BA829 

• liCiJIH§!J/ Application Example 

00 ~ 00 

~ ,.._ C\I ,.._ 

~ CD "' CD 

~ "' ~ "' ... 
DIN "' 

C\I 

Fig. 5 
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• -~~~ti1111**/Electrical Characteristic Curves 

.. 
1-z 
w 
a: 
a: 
::i 
0 
1-
::i 
(l_ 
1-
::i 
0 

400~--~--~--~--~ 

13.5 
18 24 

OUTPUT SUPPLIED VOLTAGE: V, (V) 

Fig. 6 :±I :tJYllii·'HPl.JUai'.EE, :±I :tJ'l[•ff!fliBOO 
'J 7' ~~:..-.A~ ~t;~f.f(l)~.g.l' tiJ:.ac*4l*~(l)iafHll'ff 

!fl Vr< t!.~~', 

400~-~----~---,.------, 
Ta=50°C 

~ 
.$ 

300 _o 

1--z 
w 
a: 
a: 200 
::i 
0 
1--
::::> 100 (l_ 
1--
::::> 
0 

0 20 

STB DUTY(%) 

Flg.8 :±11J~i-~1~*:±11J'l[•(~~~~ON•, ~i-~ 
1-if1 ~ Jv 1 HzPlJ:.) 

• 11Jf1:IDtlJ.EI 
BA829 ,i, ~~!l@~~':;if- I., fc. J:? ~i*IJSB~l4~': ~ -:i Z 

s•J, ).tJc 1.,(70·:;7 (CLK), 7-9 (DATA), 7 

·:; 7- (LATCH), A 1- IJ - ·j" (STB), /'\r;J - ~ 1" ·:; 7-

( PSW) <!) 5 ~1/Fftf.t. IJ ;!: To 

7-9).tJU, 7o~7~~~1.,Z~~ijz~~7~~~ 

h~a:n, ~7t-~n~~7t-v~A9(J)~~ijI~~z. 

7·:17-~na:"90 7·:17-~ntc.7-9,;t, A t-o-:7".A.tJ 

1:J: -:i -r 01 -oa (J)t±JtJYili-Tl::EJln, -t"(J)/'\JvA!Ji'iA 

t-o-7A.tJc~l;Z9o 

2000 

~ 1500 
(l_o 

z 
0 
<(i= 1100 
(l_ 1000 
Ui 
(f) 

0 
a: 
w 
~ 500 
(l_ 

BA829 

~ 
~ 

' ' ' ' ' 
' ' ' ' ' 

0 25 75 125 

AMBIENT TEMPERATURE: Ta ("C) 

7-9 t±ltJYili-T DouT ,;!:, IC "IJ: 1J Afr- l''ttM.:"9 ~ c ~ 

(J)Yi/i-=fZ~7 t-v~A9(J)~~~~(J)t±JtJtiJ.lin-rs•J, -::J 

~(;7)7-9).tJYi/i-TDMA~~~~n;l:To 

;: (J) 7 IJ '/ 7 c A I- IJ - :7' 7 'Y 7-' J "i r; - A 1" 'Y 7- "IJ: ;lt)i 

1:9 ~A 9 /1~1" "'E- H.:"9 ~ C ~ ,;!:, /'\r;J-A 1" ·:; 7- "IJ: 

"L" I: L,;1:9o 
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BU9706KS 

BU9706KS LCD i? ?' ;< / t- 1'"7 ~ /'\ 
LCD segment Driver 

BU9706KS I;!:, 40bit (J) y 7 I- v :/.A 51 c, 40bit (J) 7 "/ 

7~1Fm~t.:, 40tl:l1JLCD-t!?;</t- t-:"71J\C'9o 

BU9706KS HHlc{IE{~ffl [., l", 80bit J..:.1...t(J)LCD i!? ;< 

;.... I- F71J\~mP.l(;C'~t9o 17'J8BIEJ~l;l:CM0Sff4Jil(;(J) 

t.:al.>{Ji)l\l.~1JC'9 0 

The BU9706KS is a 40-output LCD segment driver pro
vided with a 40-bit shift register and 40-bit latch. 
You can compose a LCD segment driver of 80 bits or 
over using a number of the BU9706KS devices. Its 
power consumption is low owing to the CMOS con
figuration of the internal circuit. 

-~~ 
1) 40bit ::.,, 7 t- v:; .A 51 c 40bit 7 ·:; 71: J: ~J, ::.,, IJ 7' ;i, 

).:tJ-1~7 vJv:±l:h 
2) y 7 1- v v· .A 511;1: 2obit+ 2obit 1: ?Ti~RTim 

3) ~i!\~1± 3.5V-6V 

4) *ra~~mb~I± 3V-6V 

5) 118-1/16 7 .:z.-7- ·d<Jlit 

•Features 

1) By means of the 40-bit shift register and the 40-bit 
latch, serial input and parallel output are realized. 

2) The shift register is dividable into 20 bits+20 bits. 
3) Power supply 3.5 V-6 V 
4) Voltage to drive the LCD 3 V-6 V 
5) Applicable to a duty of 1 /8-1 /16 

•m~ 

*ra~~'~*;i, 

• Application 

LCD panel 

• ?Hf~-f"~~/Dimensions (Unit : mm) 

12.4 ±0.3 

10.0±0.3 

k_ 
1~ 1firurn·~-u-uu-u11-uu-uu-uu!t 
1]~5 

• iliilFf~ii:~/Pin Connection 

v, 
V3 
v, 

NC 

LOAD 
GP 
Voo 
i~C 

51 

DI, 
D020 

DI,, 
NC 

154 0027 4-33-S4G573 
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• ·fa ";1 ? ~ -( 7 1f 7 A/Block Diagram 

o, o, o, 

40 

40bit7 ·:17-

20 

20bit~7 r v~?.'.)1 

DO,, DI,, 

• l@MB::k~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

•11u~1.uaoo Voo -0.3-+6.5 

lfl~•iti!tB::* Voo-Vs o-+6.5 

)..1:JtB:: V1N Vss-0.3-Voo+0.3 

ff'.gH!9'; pd 500 

ihf'F~!l.aoo Topr -20-+10 

f*=7f~!l.aoo Tstg -55-+125 

• :ti~lllf1:~f-t./Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. 

•iti!iiB:: Voo 3.5 -

l?l~iliililiiB:: * Voo-Vs 3.0 -

J..1:J•B:: V1N 0 -

RDNfD 

20 

20bit~7 1- i..-~:;i.:S> 

Unit 

v 
v 
v 

mW 

·c 
·c 

Max. 

6.0 

6.0 

Voo 

Unit 

v 
v 
v 

BU9706KS 
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BU9706KS 

• llU!tfro~ii/Electrical Characteristics (Unless otherwise noted, Ta=25°C, V00=5V) 

Parameter Symbol 

H.A.1.l~EE* 1 V1H 

L.A.1.l~EE* 1 V1L 

H.A.1.J~mt"1 l1H 

L.A.1.J~)llt*1 l1L 

H lli1.l~EE" 2 VoH 

Lili1.l~EE* 2 VoL 

0Ntft:tit"3·"4 RoN 

illlfttmt loo 

*1 OF, LOAD, CP, 011, Dl21 j!/l'H:U 
* 2 D020, 0040 ~.:H:llJll 
*3 Or040jji-Tl:U 
*4 Voo=5V V2=2/3Voo V3=1/3Voo V5=0V 

* 5 V1N=Voo. V2. V3, V5 Vo=On •-T•EE 

Parameter Symbol 

fiiii!Ugpij;r.lJ ( 1 ) lpLH.lpHL 

fiiiJl~pij;lllJ (2) .. tp(L) 

fiiiil~~llll (3)* tp(D) 

Dl-+CP SET UP TIME fsLH.lsHL 

CP-+DI HOLD TIME ltiLH.ltiHL 

CP /~Jv:Ati tw(CP) 

LOADHJv:A~ tw(L) 

CP-+LOAD TIME tcL 

LOAD-+CP TIME tLc 

iii~? [J ';/ ? )i!iJ)Bi:~ fcp 

* Voo=5V, V2=2/3Voo. V3=1/3Voo. V5=0V 

ililttMalrut~rn t,< .t:i•J :1:-tth-. 

156 

Min. 

4.0 

-
-
-
4.2 

-
-
-

Min. 

-
-

-

50 

50 

125 

125 

250 

0 

3.3 

Typ. Max. Unit Conditions 

- - v 
- 1.0 v 
- 1 µA V1H=Voo 

- -1 µA V1L=OV 

- - v lo=-40µA 

- 0.4 v lo=0.4mA 

- 5 kQ I V1N-Vo I * 5=0.25V 

- 0.5 mA CP=DC fl~f,ij 

Typ. Max. Unit Conditions 

- 250 ns CP-+DOn ;;~~r-i 

- 250 ns LOAD-+On J;~pij;r.i 

- 250 ns DF-+On il~~flll 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - MHz DUTY=50% 

RDNrn 



tW(CP)__.,. 

CP 

Dl,,DI,, 

DO,.,DO., 

LOAD 

DF 0.8VDD 
0.2V00 

tp(D) 

RDNRI 

0.8VDD 
0.2VD; 

0.8V DD 0.8V DD 

tp(L) 

0.8VDD 

!LC 

0.2VDD 

BU9706KS 
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BU9706KS 

Pin No. Y:fii.:r:g 1/0 ~ Im 
2-41 040 0 ~&U~i!JfflO)t:l:l:fJYilffl'9 0 7 'Y :fO)l*J:J1!! t DF f~"l5-': J: IJ Voo. V2, V3, Vs 0)1,, \ 

-01 9"ntNft:l:l:tJ~n;J:9o t:l:l:hv"·;i,,;1:JU!fili3l?!~Ml,l'< t;:~i,,'o 

43-45 V2-Vs - ~.IU~IJJffl~iw.Ylfii-T-c·9 o 

49 Voo - Cl"/·:; 'J ffl~iw.Yifii-T t ~&H~l1iffl~i~Yifii-T ! ~t.J. l' 1,,' ;l: 9 o 

42 Vss - Cl"/ 'Y 'J ffl~jW-Ylfii-=j'-l'9 o 

53 Dl1 I :,,7 H,".J.7.9 (1-20bit) 0)7-9J...:tJY:fii-T-l'9 0 'JD·y'Jf~"l5-0):lz:'t>l':lilJI 
·:;"/l':_,7 f.v·~;',7.90)1 t::":; H3':7-9:1illl11Jil.;l::ft;l:9o 

54 D020 0 :,,7 t-v"/7.9 (1-20bit) 0)7-9t:l:J:tJY:fii-T-l'9 0 'JD·y'Jf~"l5-0):lz:'t>l':lilJI 

·:;"/,:jjijlfll,l'7-9:1it:l:l:fJ~:ft;l:9o D020 t Dl21 H.li~99;:t,:J:•J 40bit 
0):,,7 t- v~/'7.9:1ffJJP.lt~n;J:9o 

55 Dl21 I :,,7 t-v"/7.9 (21-40bit) 0) 7- 9 J...:fJYlfii-T-l'9 o 'J Cl 'Y 'Jf~"l5-0):lz: °t> ""f ;If I) 
I·:;"/l':,,7 l-v"/7.90)21 t::":; HH:7-9t.l'lllUJJl,;J::ft;l:9o 

1 D040 0 :,,7 t-v"/7.9 (21-40bit) 0)7- 9 t:l:J :fJYlfii-=j'-l'9 o 'J Cl 'Y 'J@"l5-0):lz: °t> ""f ;If I) 
I·:; ::;·,;:jji]Jt~ [, l' 7- 9 :lit:l:J:tJ ~:ft ;l: 9 0 40biti-j_t0) LCD ~·711~ !fJJP.Jt9 9 
P;¥,:, ;.,X~O) BU9706KS 0) DI Ylfii-T-,:1~*1C [, l' fseffl [, ;l: 9 o 

48 CP I :_,71-v"/7.90)'JD~'J@"l5-J...:tJ•-Tl'9o 'JD~'J@"l5-0):lz:'t>""f~~I~"/ 
l', :,,7 "v "/.A 90)1*J:J1!!';1: 1bit t;;,t:,,7 "~ ;h;J:9 0 

47 LOAD I 40bit 7 ·:; :f 0)7 ·y 7@"l5- J...:tJ•-Tl'T o LOAD=H l' ::_,, 7 I- v "/ 7.:$1 O)l*J~ ';I: 
01-040 ':f~;l €>:ft, LOAD=L l'7-9 ! 7 TT[, ;1:9 0 LOAD=L O)ra,,;I:, :,, 
7 t- v ;;".A 9 O)l*J:J1!!:1iilt1t t, l' t 7 ·:; 7 t, t.:7-9 H*M' t,*1C,·a 9 o 

51 DF I ~.r.,~~11lfflt:l:l:fJ0)3tmHtfflf~"l5-0)J...:tJ•-T-l'9 o 

7·:;77-9 DF OnYllH~f.I 

H H Vs 

H L Voo 

L H V3 

L L V2 
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BU9706KS 

OP 4sLrUi_ 

DI,~······ 
D- r· 

LOAD 

OF 

•CPAti0~Tlfij~~7~~hiT • 

39 40 1 2 

1-JLSlSL 

D- r· 

• LOAD Atitf H L:>d: ~ /::. ~ 7 ~ v ;/.A :$101*1~11n1:-12? ;I.;., Hl:ln Or040 (:-:>-::>~Lt/::. >d: ~) iT. LOAD A ti ti L (;::>J:-:J t~ /::. "fi0 

7'-:$ltf7·-;r~hiT. 

e JiCi Jfl IHI ~f§!J/ Application Example 

COM,>-----< 

OOM,.1---------< 

SEG,f-------''-.-J ~---,-----,-} - ........ -.... -,-----'l 1 ............ J 
SEG40>-----~ o, 

l)f--------i DI, 

C 0020 
0121 

.......... o., 01 ............ 040 

0040 1------t DI' 0040 

BU9706KS BU9706KS [ 0020 

Dl21 

0 0 

v,, 
,-

~R 

> > > 6 '.3 [ls >N > >. 6 '.3 [ls R 4 4 J 
V, l--------1+-1++--l--+-l------j1-1t-t-+-+-t--~ ~ R 

v, J I ,-
v, R 

~ ~ 

~ l__JR 
CL, ~ 
OL,1------------------l----------~ ~ 

'---~ * 

Fig.3 
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BA704/BA707 

BA704 
BA707 

3 ~7- v =¥' .:i v - 9 (2.65/3.3V) 
Low-Voltage 2.65/3.3V Regulators 

BA704/BA70Ht, ilf~l±v.:¥ .1 v-:$1 t [., -rmi~~ nt.:: 
3 ~ilH'-tf4.r;JGO)IC1."9 o 

ili:tJ~J±t;l:BA704t.f2.65V,BA7071f3.3Vt:~)E~ tL l"~':I: 

9o 
.Aili :tJ~i\'tt, ;1:ut~il'ttt:~i\'t:!!ic!At t., nnt t., -r ~' :i: 90:> 1", 

~&~•#T1."~ffl~n~nj5t7~~t~~~. fi~ 

~0:>¥$~;~ i 0:>itl!0:>ilf~l±~i~IBl~t: s ~' -r Min t.::tt 
tm~~t:f t., :i: -to 

The BA704 and BA707 are 3-terminal ICs developed as 
low-voltage regulators. The output voltage is set at 2.65V 
for the BA704 and 3.3V for the BA707. 

·~:llt 
1) .i\;/J~J±~l1I!;/fJ1;:~\o 

2) .A :tJ~l±~ibt:M t., -r ili :tJ~ibll j? t.t ~ 'o 
3) ~jiij~mct:M t., -r ili:tJ~ibtf1.l't.t~ 'o 
4) ~fi~1tt:M t., -r ili :tJ~ihlf:i' t.t ~ 'o 
5) $'H;fttflBc'hfJ~:f~o 

6) T0-92H·y Jr- :)'O) t.:: <lfJ1J1~ 1."{ie~ ''\'09~' 

•m~ 

n j 5, ~t)l!U~ t.t c 0:>¥$~imi 

R, 

• 91-ff~-f")!~/ Dimensions (Unit : mm) 

• Features 

0.6 

I I I 

t 0.5±0.l 

1.27 1.27 

1) Wide input voltage range. 
2) Excellent line regulation. 
3) Excellent load regulation. 

3.7±0.2 

r-------1 

I 
0.45±0.1-W.J 

2.3 

(1) OUTPUT 
(2) GND 
(3) INPUT 

4) Excellent temperature stability. 
5) Does not require external components. 
6) Housed in an easy-to-use T0-92 package. 

e Applications 

Reference power supplies for cameras and measure
ment instruments. 

R, 
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• ~M:ft:*::lE:*& /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

.A:h1«f£ V1N 12 

~~m~ Pd 250* 

§ -20-60 
Topr IJ.if'Fi!!JU'rn!l 

4 -20-60 

1!M~i!!Jl~l!I Tstg -55-125 

1tr.J1l!:mt IL 10 

• tl!lf.l'f.J~tt/ Electrical Characteristics (Ta=25t) 

BA704 

Parameter Symbol Min. Typ. 

.A:h•a:: V1N 3.3 -
l!lt1t r.J .A :h iltmt Ice - 1.5 

1±1:h1«J.± VouT 2.40 2.65 

1±1 :h ta:: ft r.J ~:li::Jl AVollo - -8 

1±1 :h iltJ.± .A :h ~:tl::lf AVolV1 - 5 

1±1 :h iltJ.±.A :h ~:tl::Jl AV0/V1 - -
1±1 :h •S::i!!lf~:tl::lf AVo/T - ±0.3 

BA707 

Parameter Symbol Min. Typ. 

.A:h~f£ V1N 4.3 -

l!lt1t r.J .A :h iii* I cc - 1.8 

1±1 :hilf£ VouT 3.1 3.3 

1±1 :h iii.± ft r.J~:tl::lf A Vo/lo - -10 

:±l:htf£.A:h~:tl::lf AV0/V1 - 5 

1±1 :h iltf£i!!Jf ~:tl:: If AVo/T - ±0.3 

• tl~l'f.J~ttdbf.l/Electrical Characteristic Curves 

3. 00 

~ 
6 2. 50 
> 
w 

"' "" :; 
~ 
>- 2. 00 
:::> 
0. 
>
:::> 
0 

I. 50 

i--t-
1 
I IL -OmA 

-+- .. ] 1, 10m A 

v. OUT 

" BA704 t 
Re Vo• 

GND 
,i, I (Ta=p 

TT ' 
i 
j 

I -r ' 

10 12 14 

INPUT VOLTAGE :VtN (V) 

Fig. 1 .A 1±1 ;/J ~#'l".t 

Max. 

10.0 

2.5 

2.90 

-15 

30 

20 

±1.0 

Max. 

10.0 

3.0 

3.6 

-20 

35 

±1.0 

Unit 

v 
mA 

v 
mV 

mV 

mV 

mV/°C 

Unit 

v 
mA 

v 
mV 

mV 

mV/°C 

naNm 

BA704/BA707 

Unit 

v 
mW 

·c 

·c 
mA 

Conditions Test Circuit 

- Fig.5 

VIN= 5.5V, IOL =OmA Fig.5 

v IN= 5.5V, loL =5mA Fig.5 

VIN =5.5V, loL =0-5mA Fig.5 

VIN = 9.0 - 3.6V, I OL =5mA Fig.5 

VIN= 3.6 - 3.3V, I QL=5mA Fig.5 

V 1N= 5.5V, IOL=5mA Fig.5 

Conditions Test Circuit 

- Fig.5 

VIN =5.5V, loL=OmA Fig.5 

V1N =5.5V, loL=5mA Fig.5 
I 

VIN =5.5V, I OL =0 - 5mA Fig.5 

V1N =9.0 - 4.3V, loL =5mA Fig.5 

V1N =5.5V, loL=5mA Fig.5 

2. 70 

~ 
0 
0 

> 
w 

"' "" >-
..J 
0 
> 
>-

2. 60 

g -r 

--+- -t--+--

j 
·· -:..;;;;-+so·c 

-· -+2s·c 

1 ---- o·c 
v. =r=-- s·c 

BA704 

0.: I ~ 1-- - ...• 

1-- r. Vo'" 

I I 
2. 50 

::> 
0. 
>-
::> 
0 

2. 40 

10 12 14 

INPUT VOLTAGE :v,. (V) 
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v,. lour 0 or 5mA r-
BA707 t r--

3.30t-t--+-r-f 
GNDR Vour r--

! 

- =-~ :..j:_-
JLL 

3·00~0_,_~2~~4~-:"-6~~s~...,1""0~1~2,..--~-

1NPUT VOLTAGE : V'" (V) 

Fig.3 .A.:±l:h1~·ti 

• Rilftf§IJ/ Application Example 

___.. 101 

INo---+--~ 101 ~---------, 

R, BA704 
-u"•~-~-0---11 BA 707 r---v---~our 

I reg 

VBE 
lreg=Rj 101=/Jlreg 

BA704/BA707{0)tJOHJ:, ~fiij~5f,Ec l.,"[10mAf)ff,t I.., 

fJ> t :It ;!:it J,.,fJ~·, &JO)J:? l:PNP I- 7 / V'A~ f;iHitt 

9G~t~J:ij, ~fiii~511Ef~*~8:1:9a 

Exposure meter 

VOUT BA704 v,. 
BA707 

IN 

i 
> 
<1 

w 
0 z 
w a: 
w 
lJ.. 
lJ.. 
i5 
w 
0 

~ 
§; 

t:J 
0.. 

t:J 
0 

BA704/BA707 

-5 

BA707 

~ lv,. 
1' 

R 
GND 

! 
Vour 
I 

-151----~4-+--+--+---+-~l~~'~,-+--+-t-1-+-r~ 
t-+-+- - ~;, 

f-+-+-t- ~ 
-201--f---l-+-+--+---+-+-r-+~~~,.:9 .. ov.-

~ V,.-5.5V
-25f-f---l-+-+--+---+-+-r-+-+~~-l--7-;;C;--; 

1----~-+--+--l--+-+--~--+-v,.= 4.3y_ 

0 2 4 6 8 10 12 

LOAD CURRENT: I, (mA) 

Fig.4 :±l:h - ~j'&j~iiit1~11 

BA704 
BA707 

BA704/BA707f lfl~'Ztl:l:h~l±f~ ~ GfJl]f~ I.., :I: 9 a 

tl:l tJ~f± t;j:&jcj:iO);;:.tVouT=(R1+R2)/R1 X Vreg ~);k: :1: ~) :1: 

9a 
Vreg: BA704/BA707tl:ltJ~l±o 

11, 
I _Yreg l '"-' ~•oo (") 
,- R 

Light R 

Film 

Fig.7 tJ ;!- 7 A.O)Jit,E!jjlilj Fig.8 '.JI:~ iiit ;m:" 0) lit ffl j~lj 
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BA704/BA707 

VIN 

D/A CONVERTER Eo 

+15V -15V 

F-ig.9 U;A:::J//\-~0)£$<li:im!C: l,,TO)ffiJfli'ilJ 

I 
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BA714 3 ~T- (,I=¥' .i (,I- 9 (3.3V) 
3-Pin Regulator (3.3V) 

e ~~Jf~-f"~lil]/Dimensions (Unit: mm) 

BA 714 t;J:, t±l t.J'tc :it H:~ i!H: !., l" ~3E ld.: 3 yiffHf;.1£0) IC 

l'9o 
t±l :fJ~EE tHiimi~EE-3.3V t:~~'.lt ~ti l" ~' :!:: 9 o ~O) 

~Jl~;l:tt ~fflt.:tt-r, )flfaO)).lffi!f~;l:ttt:~tJttn '{> t.:rh, 

jflfa(7)~'.lt1l:~imi C: [, l ~~l'9 0 

The BA714 is a 3-pin IC developed as a voltage regula

tor. 

•*¥~ 

1) l]\Ml'f~~ 1 \'!>9~ 1 0 

2) fJil;~~ng~i'f 1., l" ~' {> o 

•Features 

1) Small and easy to use. 
2) Overload Protection. 

•JIB~ 

fJ :I- 7 

lltilllJ~fJ c O)JS~~imi 

• Applications 

Reference power supplies for camera, instrument, etc. 

• p;j$191i&~.1£1il]/Circuit Diagram 

:i 1 (2) 131 

( 1) INPUT 
(2) GND 
(3) OUTPUT 

BA714 

.---------------------------------------------~ 

2 
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BA714 

• i@Mil*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

atiitll: Vee 12 v 
r-F3ti~ Pd 300 * mW 

lb1'fi_gJtfil!I Topr -25-75 "C 

'fjff:i_gJtfil!I Tstg -55-125 "C 

l:ll:ht~ louT 300 µA 

• ll•B':JMt!t/Electrical Characteristics (Ta=25t, V cc=6.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l:ll:htll: VouT 3.~ 3.30 3.55 v V CC =4-7V, I OUT =50-250 µA Fig.1 

40"Cl:ll:h211I: HVouT 2.85 - 3.30 v Vcc=4-7V, louT=50-250µA* Fig.1 

0 "C :±1 :hatll: CVouT 3.30 - 3.95 v Vee =4-7V, louT=50-250µA* Fig.1 

~thtll: Ve - 0.1 0.3 v I ouT=250µA Fig.1 

~thtmt I cc - 20 40 µA RL=CO Fig.1 

l:ll 11 tll:llii.lill1litt VouTIVcc - 2 - mV/V - Fig.1 

l:ll:h~*&tmt I OS - 1.5 10 mA - Fig.1 

• jJlg~(iU&~/Test Circuit 

A Ice I 
0=1µF 

BA714 

2 

Fig.1 
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BA178QQT ~ 1)-7: 

BA17800T ~ 1)-A~ 
.::::?l66.:r v=¥' 1 v-9 
3-terminal Positive Fixed Voltage Regulator 

• *ff~"tj"~~/Dimensions {Unit : mm) 

BA17a00T ~ IJ -.A'(;J:, &il'..IEiE:±l1J~(J).:::.Jli1Ff;F;t,.7-

:;-1,.;:¥ .:i. v-11 \."9 o '11=~'..IEii[~J..tl~l±tJ' 6, ~;£1~~ 

nt.:&il'..IE:±11J~1±m~6 n* 9 o 

:±11.J~J.±(;J:, J]i];f:\." 5V, 6V, 7V, av. 9V, 10V, 12V, 15V, 

1av, 20V, 24V, (J) 11 lHfil.", s(J)s(J)(J)~~~:lt 1A * 
1."(J)~imHB.1~ t vr {~ffl \." ~ * 9 o 

The BA17aOOT Series is a 3-terminal voltage regula
tor of the fixed positive output type. It provides stabil
ized and fixed output voltages from astable DC input 
voltage. 
Fixed output voltages are the 11 types, 5V, 6V, 7V, av, 
9V, 10V, 12V, 15V, 1av, 20V and 24V. The regulator is 
operable as a power supply circuit in a maximum cur
rent capacity of 1 A for each of the voltages above. 

-~~ 
1) ~~~f*~IEI~. AAJ!1!:1'fli@I~ ~ l*.i~ L, T 1,' {) o 

2) 'J ·;17'Jvv=¥.:iv-~3/:lfJ:1,'o 

3) l'l·;.i Jr-:.i'i;J:, T0-220FP 1".ffiffliB!m:lfJ.1;:1, 'o 
4) ftllt±~£(: :::i /1~7"7°Jv\."~{)o 

5) ~~IJ71 /-j- ·;.i 7'0 (5V, 6V, 7V, av, 9V, 10V, 12V, 

15V, 1av, 20V, 24V) 

•Features 

1) Builtin overcurrent protective circuit and thermal 
shutdown circuit 

2) Excellent ripple regulations 
3) The T0-220FP package in use provides a wide 

range of applications. 
4) Compatible to products of other manufacturers. 
5) A variety of line-up voltages (5V, 6V, 7V, av, 9V, 

10V, 12V, 15V, 1av, 20V and 24V) 

• m:£ 
'..IE~J.±~)J!i 

• Application 

Constant-voltage power supply 

til:t.J~H:: (V) 

5 

6 

7 

8 

9 

10 

166 00413-38-S2G560 

!1) (21 (3) 

(1) (21 {3) 

&Mi 
BA17805T 

BA17806T 

BA17807T 

BA17808T 

BA17809T 

BA17810T 

(1) IN 
(2) GND 
(3) OUT 

til:t.J~H:: (V) i:ll.'li 

12 BA17812T 

15 BA17815T 

18 BA17818T 

20 BA17820T 

24 BA17824T 

- -



BA 17800T ~ 1) - -:A.' 

R, 

0, 

(1) 
~--+-~~~~~-+-~~~~~~--...~----.~~-+-~-01NPUT 

R,, 

R,, (2) 
:.-.~~--+~--~~----~~---+-~-00urPUT 

R,, 

R, 
(3) 

'-------+---<'--_.._~...___.__.~_..__._~..._~~--~~~~~coMMON 

{BA17800T ~ 1) -:;:(:~iiMl~) 

• {@l;fl!::;l;:::iE:~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~P!JOili:EE V;n 35 v 

~~m:li: Pct 1.9* w 
llli'FiliiU!tlBIHI To pr -30-+75 ·c 
ilU.f ili/,lf lB IHI Tstg -55-+150 ·c 
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• :tl~llJfF5\# /Recommended Operating Conditions 

(Ta=25°C) 

BA17805T 

Parameter Symbol Min. Typ. Max. Unit 

.A.n•E£ V;n 7.5 - 25 v 
l±ln•E£ lo - 1 A 

BA17807T 

Parameter Symbol Min. Typ. Max. Unit 

.A.n•E£ V;n 9.5 - 22 v 
l±l1J'lltE£ lo - - 1 A 

BA17809T 

Parameter Symbol Min. Typ. Max. Unit 

.A.1J'lltE£ V;n 11.5 - 26 v 
l±l 1J'lltE£ lo - - 1 A 

BA17812T 

Parameter Symbol Min. Typ. Max. Unit 

.A.1J11tE£ V;n 15 - 27 v 
l±l 1J11tE£ lo - - 1 A 

BA17818T 

Parameter Symbol Min. Typ. Max. Unit 

.A.1J'lltE£ V;n 21 - 33 v 
l±l 1J'lltE£ lo - - 1 A 

BA17824T 

Parameter Symbol Min . Typ. Max. Unit 

.A.1J?IE£ V;n 27 - 33 v 
l±l1J'.iiE£ lo - - 1 A 

BA17806T 

Parameter 

.A.1JtE£ 

l±l1JtE£ 

BA17808T 

Parameter 

.A.1JtE£ 

l±ln•E£ 

BA17810T 

Parameter 

.A.1J'.iiE£ 

l±ln•E£ 

BA17815T 

Parameter 

.A.1JCE£ 

l±ln•E£ 

BA17820T 

Parameter 

.A.n•E£ 
l±ln•E£ 

168 RDNm 

BA17800T ~ IJ-X 

Symbol Min. Typ. Max. Unit 

V;n 8.5 - 21 v 
lo - - 1 A 

Symbol Min. Typ. Max. Unit 

V;n 10.5 - 23 v 
lo - - 1 A 

Symbol Min. Typ. Max. Unit 

V;n 12.5 - 25 v 
lo - - 1 A 

Symbol Min. Typ. Max. Unit 

V;n 17.5 - 30 v 
lo - - 1 A 

Symbol Min. Typ. Max. Unit 

V;n 23 - 33 v 
lo - - 1 A 



BA17800T ~ 1)-:7.: 

{BA17805T 'fMljJIJMl*&) 
• fl~fr.J!f\i'li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=10V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:±l ;IJ'il[B:: 1 Vo1 4.8 5.0 5.2 v lo=500mA Fig. 4 

:±l;IJ\ili:B:: 2 Vo2 4.75 - 5.25 v V;n=7-20V, lo=5mA-1A Fig. 4 

A.n'ti'fE.Jt 1 Reg.11 - 3 100 mV V;n=7-25V, lo=500mA Fig. 4 

A.;IJ'ti'fE.Jt 2 Reg.12 - 1 50 mV V;n=8-12V, lo=500mA Fig. 4 

I) ·:; / JvR*$;$ RR 62 78 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ f.i'ti'fE.Jt 1 Reg.L1 - 15 100 mV lo=5-1A Fig. 4 

~ f.i'ti'fE.Jt 2 Reg.L2 - 5 50 mV lo=250-750mA Fig. 4 

:±l ;IJ'll[B::i&\ltf*tt Tcvo - -1.0 - mv1·c lo=5mA, Tj=0-125'C Fig. 4 

:±l;IJ-~ga:: Vn - 40 - µV f=10Hz-100kHz Fig. 6 

lf.:1J,A.lfl7Jga::J'l vd - 2.0 - v lo=500mA Fig. 7 

J\17.A'iltml lb - 4.5 8.0 mA lo=OmA Fig. 8 

J\17.A'ili:ml~tb1 lb1 - - 0.5 mA lo=5-1A Fig. 8 

J\17.A'ili:ml~tb 2 lb2 - - 0.8 mA V;n=8-25V, lo=500mA Fig. 8 

l::'-?:±l:tJ~ml lo-P - 1.7 - A Tj=25'C Fig. 4 

:±lnm~'ili:mi los - 0.6 - A V;n=25V Fig. 9 

{BA 17806T 'fMljJIJMl*&) I 
• ~~fr.J~'li/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=11V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lfl;IJ~B:: 1 Vo1 5.75 6.0 6.25 v lo=500mA Fig. 4 

lfl;IJ~B:: 2 V02 5.7 - 6.3 v V;n=8.5-21V, lo=5mA-1A Fig. 4 

A.;IJ'ti'fE.Jt 1 Reg.11 - 4 120 mV V;n=8-25V, lo=500mA Fig. 4 

A.n'ti'fE.Jt 2 Reg.12 - 2 60 mV V;n=9-13V, lo=500mA Fig. 4 

I) •:; / JvR*$;$ RR 59 73 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ f.i'ti'fE.Jt 1 Reg.L1 - 16 120 mV lo=5mA-1A Fig. 4 

~ f.i'ti'fE.Jt 2 Reg.L2 - 6 60 mV lo=250-750mA Fig. 4 

:±l ;IJ 'll[B::i&\ltf*tt Tcvo - -0.5 - mV/°C 10 =5mA, Tj=o-125·c Fig. 4 

:±ln•~~a:: Vn - 60 - µV f=10Hz-100kHz Fig. 6 

lf.:1J,A.:±l:tJ~B::J'l vd - 2.0 - v lo=500mA Fig. 7 

1\17.:;i;g;m lb - 4.5 8.0 mA lo=OmA Fig. 8 

1~· 17 .A 'ill:m!~tb 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

J\1J7.A'ili:ml~tb2 lb2 - - 0.8 mA V;n=8.5-25V, lo=500mA Fig. 8 

l::'-? :±l;IJ'ill:m! lo-P - 1.7 - A Tj=25·c Fig. 4 

:±lnm~gmi los - 0.6 - A V;n=25V Fig. 9 
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BA178QQT ~ IJ-7: 

{BA 17807T1Jiljj1J1;l*&} 

• '113!UY:J~tt/Electrical Characteristics {Unless otherwise noted, Ta=25°C, Yin=13V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

t±l :t.Jfl!!EE 1 Vo1 6.7 7.0 7.3 v lo=500mA Fig. 4 

t±l:fJ'<IEE 2 Vo2 6.65 - 7.35 v V;n=9.5-22V, lo=5mA-1A Fig. 4 

A.:tJ'37:1f_Jl 1 Reg.11 - 5 140 mV V;n=9-25V, lo=500mA Fig. 4 

A.:tJ'37:1f.Jl 2 Reg.12 - 2 70 mV V;n=10-15V, lo=500mA Fig. 4 

1) •y/Jt..fl>Ti1i;$ RR 57 69 - dB e;n=1Vrms. 1=120Hz, lo=100mA Fig. 5 

~ f.f'37:1f.Jl 1 Reg.L1 - 17 140 mV lo=5mA-1A Fig. 4 

~ f.f'37:1f.ll 2 Reg.L2 - 6 70 mV lo=250-750mA Fig. 4 

t±l:tJ'<IEEl..!illi~tt Tcvo - -0.5 - mV/'C 10 =5mA, Tj=o-125·c Fig. 4 

t±l:tJ~~'<IEE Vn - 70 - µV f=10Hz-100kHz Fig. 6 

iiM' A. t±l :tJ l!: EEJl: vd - 2.0 - v lo=500mA Fig. 7 

1\1J7.A'<lmt lb - 4.5 8.5 mA lo=OmA Fig. 8 

1\ 1J7.A'<lmt~li.J1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

1\1J7.A'<lmt~li.J2 lb2 - - 0.8 mA V;n=9.5-25V, lo=500mA Fig.8 

t:'"- 7 t±l :tJ'11!:rnt lo-P - 1.7 - A Tj=25°C Fig. 4 

t±l:tJ~~111* los - 0.6 - A V;n=25V Fig. 9 

{BA 17808T filljj1J1;l*&} 

• 'il~ml~tt/Electrical Characteristics {Unless otherwise noted, Ta=25°C, Yin=14V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

t±l :fl'<IEE 1 Vo1 7.7 8.0 8.3 v lo=500mA Fig. 4 

t±l:tJ~EE 2 Vo2 7.6 - 8.4 v V;n=10.5-23V, lo=5mA-1A Fig. 4 

A.:tJ'37:1f.ll 1 Reg.11 - 6 160 mv V;n=10.5-25V, lo=500mA Fig. 4 

A.:tJ'37:1f.Jl 2 Reg.12 - 3 80 mV V;n=11-17V, lo=500mA Fig. 4 

IJ •y/Jt..fl>Ti1i;$ RR 56 65 - dB e;n=1Vrms. 1=120Hz, lo=100mA Fig. 5 

~ f.f'37:1f.ll 1 Reg.L1 - 19 160 mV ,lo=5mA-1A Fig. 4 

~f.f~:lE!l2 Reg.L2 - 7 80 mV lo=250-750mA Fig 4 

t±l :tJ tEEl..!illi~tt Tcvo - -0.5 - mV/'C lo=5mA, Tj=0-125'C Fig. 4 

t±l :tJ ~~'iiEE Vn - 80 - µV !=10Hz-100kHz Fig. 6 

:ft1J,A.t±l :fJ'!iEEJl: vd - 2.0 - v lo=500mA Fig. 7 

1\-( J7 .A 'ill* lb - 4.5 8.0 mA lo=OmA Fig. 8 

1\-( J7 .A '<lmt~li.J 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

1\ 1 J7 .A '<lmt~li.J 2 lb2 - - 0.8 mA V;n=10.5-25V, lo=500mA Fig. 8 

t:'" - 7 t±l :tJ '<11* lo-P - 1.7 - A Tj=25'C Fig. 4 

t±l:tJ~~~mt los - 0.6 - A V;n=25V Fig. 9 
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{BA 17809T i!UJIJ~!U&) 

•-~~~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l±l ;IJ'!i/11 V01 8.6 9.0 9.4 v lo=500mA Fig. 4 

l:f:l;IJ'!i/12 Vo2 8.55 - 9.45 v V;n=11.5-26V, lo=5mA-1A Fig. 4 

.A;IJ~:lf:Ji 1 Reg.11 - 6 180 mV V;n=11.5-26V, lo=500mA Fig. 4 

.A;IJ~:lEJi 2 Reg.12 - 4 90 mV V;n=13-19V, lo=500mA Fig. 4 

IJ •:; / Jv!l*:t:afl RR 56 64 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ f.j~:lf:Ji 1 Reg.L1 - 20 180 mV lo=5mA-1A Fig. 4 

~f.j~:lf:Ji 2 Reg.L2 - 8 90 mV lo=250-750mA Fig. 4 

l±l 1J '!lmgJt1U'l Tcvo - -0.5 - mV/°C lo=5mA, Tj=0-125°C Fig. 4 

l±lM!Uif~/1 Vn - 90 - µV f=10Hz-100kHz Fig. 6 

a,J,.Al±l n~11l'i vd - 2.0 - v lo=1A Fig. 7 

/\'1'7".A~)M lb - 4.5 8.0 mA lo=OmA Fig. 8 

I\' 1' 7" .A ~)M~li.J 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

/\'-( 7" .A ~)M~li.J 2 lb2 - - 0.8 mA V;n=11.5-26V Fig. 8 

1:::· - ~ l±l ;IJ~)M lo-P - 1.7 - A Tj=25°C Fig. 4 

l±lM<li~~)M los - 0.3 - A V;n=30V Fig. 9 

{BA 1781 OT im~IJ~!l-f&) 
I 

•~~~~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=SOOmA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l:f:j;IJ~/11 Vo1 9.6 10.0 10.4 v lo=500mA Fig. 4 

l:f:j;IJ~/12 Vo2 9.5 - 10.5 v V;n=12.5-25V, lo=5mA-1A Fig. 4 

.A;IJ~:lf:Ji 1 Reg.11 - 7 200 mV V;n=12.5-27V, lo=500mA Fig. 4 

.A;IJ~:lf:Ji 2 Reg.12 - 4 100 mV V;n=14-20V, lo=100mA Fig. 4 

IJ ·:; / Jv!l*:i.<:$ RR 55 64 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ f.j~:lf:Ji 1 Reg.L1 - 21 200 mV lo=5mA-1A Fig. 4 

~f.j~;Eli 2 Reg.L2 - 8 90 mV lo=250-750mA Fig. 4 

l±l1J~ff)gJi1U'l Tcvo - -0.5 - mV/°C lo=5mA, Tj=0-125°C Fig. 4 

l±lMUf~/1 Vn - 100 - µV f=10Hz-100kHz Fig. 6 

a,J,.Al±l n~11l'i vd - 2.0 - v lo=500mA Fig. 7 

/\'1'7".A~)M lb - 4.5 8.0 mA lo=OmA Fig. 8 

I\' 1' 7" .A ~)M~li.J 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

1\-( 7" .A ~)M~llJ 2 lb2 - - 0.8 mA V;n=12.5-27V, lo=500mA Fig. 8 

t:-~l:f:j;IJ~)M lo-P - 1.7 - A Tj=25°C Fig. 4 

l±l1Jili~1l!:l* los - 0.3 - A V;n=30V Fig. 9 
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(BA17812T im!jJIJm*!} 

• ~~tr!J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=19V, lo=SOOmA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l±l1:J~EE 1 V01 11.5 12.0 12.5 v lo=500mA Fig. 4 

l±l1:J~EE 2 Vo2 11.4 - 12.6 v V;0 =14.5-27V, lo=5mA-1A Fig. 4 

.AM<:'JE!l 1 Reg.11 - 8 240 mv V;0 =14.5-30V, lo=500mA Fig. 4 

.A1:J'ti:'JE!l 2 Reg.12 - 5 120 mV V;0 =16-22V, lo=500mA Fig. 4 

'J ·:; :1Jv~$:$ RR 55 63 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~foj'ti;'JE!l 1 Reg.L1 - 23 240 mV lo=5mA-1A Fig. 4 

~ foj'ti;'JE!l 2 Reg.L2 - 10 120 mV lo=250-750mA Fig. 4 

l±l1:J~E£iAI!llUll Tcvo - -0.5 - mV/°C 10 =5mA, Ti=0-125·c Fig. 4 

l±l1:J~fi~EE Vn - 110 - µV f=10Hz-100kHz Fig. 6 

JU;1J,.Al±l1:J~EE~ vd - 2.0 - v lo=500mA Fig. 7 

J\17'.7.~)i lb - 4.5 8.0 mA lo=OmA Fig. 8 

J\1y.7.~it~IJ.J1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

J\1 y .7. ~it~IJ.J 2 lb2 - - 0.8 mA V;0 =14.5-30V lo=500mA Fig. 8 

~·-71±l1:J~it lo-P - 1.7 - A Ti=25°c Fig. 4 

l±l 1:J jji$§ ~it los - 0.3 - A V;0 =30V Fig. 9 

(BA17815T im!jJIJm*&} 

• ~~tr!J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=23, lo=SOOmA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l±l1:J~EE 1 Vo1 14.4 15.0 15.6 v lo=500mA Fig. 4 

l±l1:J~EE 2 Vo2 14.25 - 15.75 v V;0 =17.5-30V, lo=5mA-1A Fig. 4 

.A1:J'ti:'JE!l 1 Reg.11 - 9 300 mV V;0 =17.5-30V, lo=500mA Fig. 4 

.A1:J'ti:'JE!l 2 Reg.12 - 5 150 mV V;0 =20-26V, lo=500mA Fig. 4 

'J ·:; :1Jv~$:$ RR 54 62 - dB e;0 =1Vrms. f=120Hz, lo=100mA Fig. 5 

~ foj'ti;'JE!l 1 Reg.L1 - 27 300 mv lo=1mA-1A Fig. 4 

~ f.i'ti:'JE1'l 2 Reg.L2 - <n 
IV 150 mv lo=250~750mA Fig. 4 

l±l1:J~EEi.ffi\ltl*f( Tcvo - -0.6 - mv1·c 10 =5mA, Tj=o-125·c Fig. 4 

l±l1:J~fi~EE Vn - 125 - µV f=10Hz-100kHz Fig. 6 

JU;1J,.Al±l1:J~EE~ vd - 2.0 - v lo=500mA Fig. 7 

J\17'.7.'!I~ lb - 4.5 8.0 mA lo=OmA Fig. 8 

J\17'.7.'llt~~lh 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

J\17'.7.'ii~~lh 2 lb2 - - 0.8 mA V;0 =17.5-30V, lo=500mA Fig. 8 

I::"- 7l:l:l1:J\ili:it IQ-P - 1.7 - A Ti=25·c Fig. 4 

l±l1:Ji.ii$§~~ los - 0.3 - A V;n=30V Fig. 9 
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(BA17818T ffiljJ•JM*&) 

• 11~B<JM1!/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=27V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lfl1Jtlt/l: 1 V01 17.3 18.0 18.7 v lo=500mA Fig. 4 

lfl1Jtlt/l: 2 Vo2 17.1 - 18.9 v V;n=21-33V, lo=5mA-1A Fig. 4 

A1J~'Jt.lf 1 Reg.11 - 10 360 mV V;n=21-33V, lo=500mA Fig. 4 

A1l~'Jt.lf 2 Reg.12 - 5 180 mV V;n=24-30V, lo=500mA Fig. 4 

IJ "") "'j' JL.-it?;:i;;$ RR 55 61 - dB e;n=1Vrms• f=120Hz, lo=100mA Fig. 5 

jljllj~'Jt.lf 1 Reg.L1 - 30 360 mV lo=5mA-1A Fig. 4 

jljllj~'Jt.lf 2 Reg.L2 - 12 180 mV lo=250-750mA Fig. 4 

lfltJ•Jl:iAlffUll Tcvo - -0.6 - mw·c lo=5mA, Tj=0-125"C Fig. 4 

lfl1l*Ult/l: Vn - 140 - µV f= 1 OHz-1 OOkHz Fig. 6 

~,J,Alfl tJ•/l:~ vd - 2.0 - v lo=500mA Fig. 7 

/{-(J7.A•illl lb - 4.5 8.0 mA lo=OmA Fig. 8 

/{-( J7.A •illl~lb 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

/{-( J7.A •illl~lb 2 lb2 - - 0.8 mA V;n=21-33V, lo=500mA Fig. 8 

l::'"--71fl1Jiillli IQ-P - 1.7 - A Tj=25"C Fig. 4 

lfl1J~~~illl los - 0.3 - A V;n=30V Fig. 9 

(BA17820T ffil)JIJM*&) I 
• ll~B<JMi!/Electrical Characteristics (Unless otherwise nothed, Ta=25°C, Yin=29V, lo=500mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

lfl1Jt/l: 1 Vo1 19.2 20.0 20.8 v lo=500mA Fig. 4 

lfl1Jt/l: 2 Vo2 19.0 - 21.0 v V;n=23-33V, lo=5mA-1A Fig. 4 

A1l'ii!'Jt.lf 1 Reg.11 - 12 400 mV V;n=23-33V, lo=500mA Fig. 4 

A1l~'Jt.lf 2 Reg.12 - 7 200 mV V;n=26-32V, lo=500mA Fig. 4 

IJ '") "'j' JL-it?;:i;;$ RR 53 60 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

jljllj~'Jt.lf 1 Reg.L1 - 32 400 mV lo=5mA-1A Fig. 4 

ftjllj~'Jt.lf 2 Reg.L2 - 14 200 mV lo=250-750mA Fig. 4 

lfl 1J •11:i£11t fUJt: Tcvo - -0.7 - mvrc lo=5mA, Tj=0-125"C Fig. 4 

lfl1JiUi~/l: Vn - 150 - µV f=10Hz-100kHz Fig. 6 

;&1J,Alfl 1Jii/l:~ vd - 2.0 - v lo=500mA Fig. 7 

/{ .... J7.A tltilll lb - 4.5 8.0 mA lo=OmA Fig. 8 

/{ .... J7.A ill:illll'.lb 1 lb1 - - 0.5 mA lo=5mA-1A Fig. 8 

,~ .... J7.A ill:llli~lb 2 lb2 - - 0.8 mA V;n=23-33V, lo=500mA Fig. 8 

l::'"--71fl1Jiiilll lo-P - 1.7 - A Tj=25"C Fig. 4 

lfl1J~~-)llf los - 0.3 - A V;n=30V Fig. 9 
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BA17800T )! 1)-·;): 

(BA 17824Ti1Jjj1Jm~} 

• -~~~ffl:/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=33V, lo=500mA) 

Parameter Symbol Min. Typ. 

tlih~EE 1 Vo1 23.0 24.0 

tlih~EE 2 V02 22.8 -

J...h'li:'tflt 1 Reg.11 - 15 

J...h'li:'tflt 2 Reg.12 - 10 

1; ·:; -;r 1vR8ii<~ RR 50 58 

jt f.j'l{'tflt 1 Reg.L1 - 37 

jt f.j'l{'tflt 2 Reg.L2 - 15 

tll1J~EE~lt1H!c Tcvo - -0.7 

tllh~if~EE Vn - 180 

~lj\J...tlihl!:Jfii vd - 2.0 

,, 17' .A 'il!:int lb - 4.8 

,, 17' .A ~inti'.iil 1 lb1 - -

, , 1 7' .A ~inti'.iil 2 lb2 - -

l::"-?tllh~int lo-P - 1.7 

tlih~~~int las - 0.3 

• -~~~ffl:llb*l/Electrical Characteristic Curves 
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• illY~IBltttlii!/Test Circuits 

OUTPUT 
INPUT 

LL 0. lµF 
" v,, 5:J: COMMON I I, 

Fig.4 ili:fJ'il!:EE, A.1J'tt'i.Efl, ~f.i.i'ti:'i.Efl, 

ili 1J'il!:EEiffi\fl1ifittil!U'i.E'.11!Ull 

0.33µF 

'] I 
Fig.6 tll :tJtt.g.~EEil!U'i.EIEIU 

0.33 µF 
INPUT OUTPUT 

0.1 µF 

v,, l COMMON l I I, 

e ~JJLtO)):Ut 
Tj>150°C l'i*.lilBO){~~IBJ~fJ"il~ ;f;9 o 

~cf.JM~! ~IBI t.,~ll~C.:J:-:> T~~3E~:a-~.: 9.: c -JJiN; fJ 

;f;qO)"f).1J~-Tc GND t!:l1J~-Tc GNor .. ii.:t.tilWIJ 

:::i / 7 /-ff :a-:tl*li: t., T < t!. ~~'a 
~;Ji.:gii.:-.::n' T C.t)!][Hl).ffil.Ji0)~1ti.:M [., zg•~1t0):!-' 

IJ ~' t 0) Hie-:> T < t!. ~ ~ 'o 

v,, 

v,, 

RD Nm 

BA178QQT ~ IJ -;1..' 

~ii~: FI 
e 1N = 1 Vrms 
f = 120Hz 

COMMON 

'J ·;17.Jv,#i:fti¥R.R. =201og(~'I··) leoo, I 

~------!'{ !-----~ 

0.33µF 0.1µF 

COMMON ~ 
I, 

500mA 

.-<>-+---<r NP UT 0 UT PUT,....___,,__, 
0.1 µF 

COMMON 

t>V= 
lOOmV 

I, 
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BA178M00T ~ IJ-7..' 

BA 178M00T ~ 1J -
=-~7-v=¥'1 v-~ 

3-terminal Positive Fixed Voltage Regulator 

• ~Hf~-t~lill/Dimensions (Unit : mm) 

BA17aM00T:,, 'J-;UJ:, ~'.lE:iE:±l:1Jm!O)=:_yi/J-=f;FJv7 

-Vv=¥.:i.v-~1'.'9o :JJ:~'.lE:~~A:1J~J±:IJ•6, ~'.lE:1t 

~ ttt.:~'.lE'.:±11.J~J±:IJf~~.:;, ;ft* 9 0 

:±1:1J~J±(J:, ~'.lE'.1'.' 5V, 6V, 7V, av, 9V, 10V, 12V, 15V, 

1av, 20V, 24V, 0) 11 ~HI\'.', SO)SO)O)~~gjl 0.5A 

i1'.'0)~~~~c~Z~ffl1'.'~i9o 

The BA 17aM 0 0 T Series is a 3-terminal voltage reg
ulator of the fixed positive output type. It provides sta
bilized and fixed output voltages from astable DC input 
voltage. 
Fixed output voltages are the 11 types, 5V, 6V, 7V, av, 
9V, 1 OV, 12V, 15V, 1 av, 20V and 24V. The regulator is 
operable as a power supply circuit in a maximum cur
rent capacity of 0.5A for each of the voltages above. 

·~:& 

1) ~~~f*~~~. AAi!UJT~~tr~v'q~~H'.Qo 

2) I) '/ 7° JI.,[,;=¥ .1 v-:,, 3 / :!Jf J: ~ 'o 
3) H·;1'7-VtJ:, T0-220FP1'.'litffllBlllltflb:~'o 

4) ft!!U~~c::i/H7::7'Jv"C'.'<11>.Qo 

5) a'i't:.71 /j- ·;17"0 (5V, 6V, 7V, av, 9V, 10V, 12V, 

15V, 1aV, 20V, 24V) 

•Features 

1) Builtin overcurrent protective circuit and thermal 
shutdown circuit 

2) Excellent ripple regulations 
3) The T0-220FP package in use provides a wide 

range of applications. 
4) Compatible to products of other manufacturers. 
5) A variety of line-up voltages (5V, 6V, 7V, av, 9V, 

10V, 12V, 15V, 1av, 20V and 24V) 

e JIB~ 
'.lE:~J±~)Jill 

• Application 

Constant-voltage power supply 

i±l:tJ~J± (V) 

5 

6 

7 

8 

9 

10 
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.!l:.'lt 

BA178M05T 

BA178M06T 

BA178M07T 

BA178M08T 

BA178M09T 

BA178M10T 

~5~'" . 

1~ 
-1 --

1 --

12.6±0.5 

(1) IN 
(2) GND 
(3) OUT 

i±l:tJ~J± (V) Q'l.'lt 

12 BA178M12T 

15 BA178M15T 

18 BA178M18T 

20 BA178M20T 

24 BA178M24T 

- -



BA178M00T ~ 1)-7.: 

R, 

D, 

(1) 
~-+-~~~~~..--~~~.-~~.--~.--~~~-<.JINPUT 

R 11 (2) 
;a-,~~-t---<~~~---~~-f----QOUTPUT 

(3) 
L---+---4~_._____..~_.___.____..~_.___._~~~4-~~~--0coMMON 

R, R,, 

<eA11sMOOT ~ 1;-~·~Hmm~) 

• ~M~:*::lE'.~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

m:1.ia~1± V;n 35 v 
~~t~;;lc pd 1.9* w 
11.rf'Fi!!!flalm Topr -30-+75 ·c 
1!iltt'i!!!fla!HI Tstg -55-+150 ·c 

* Ta;;;2s·c O)ill\-2; (tDl:AAt&t..: L-l 1s.2mw1·c 1'ff>IR.. 
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e m?!H11fF~#/Recommended Operating Conditions 

(Ta=25°C) 

BA178M05T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:1J~EE V;n 7.5 - 25 v 

t±lMtEE lo - 0.5 A 

BA178M07T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:tJ•EE V;n 9.5 - 22 v 

t±l:tJ•EE lo - - 0.5 A 

BA178M09T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:1J'llEE V;n 11.5 - 26 v 
t±l:1J~EE lo - - 1 A 

BA178M12T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:tJ•EE V;n 15 - 27 v 

t±l:tJ•EE lo - - 0.5 A 

BA178M18T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:1J~EE V;n 21 - 33 v 
t±l:1J•EE lo - - 0.5 A 

BA178M24T 

Parameter Symbol Min. Typ. Max. Unit 

.A.:1J~EE V;n 27 - 33 v 
t±l:1J~EE 10 - - 0.5 A 

BA178M06T 

Parameter 

.A.:tJ=:EE 

t±l:1J~EE 

BA178M08T 

Parameter 

.A.:1J'll!:EE 

t±l:tJ•S:: 

BA178M10T 

Parameter 

.A.:1J'll!:EE 

t±l:tJ•EE 

BA178M15T 

Parameter 

.A.:1J'll!:EE 

t±l:tJ•EE 

BA178M20T 

Parameter 

.A.:1J~EE 

t±l:1J~EE 
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Symbol Min. Typ. Max. Unit 

V;n 8.5 - 21 v 
lo - - 0.5 A 

Symbol Min. Typ. Max . Unit 

V;n 10.5 - 23 v 
lo - - 0.5 A 

Symbol Min. Typ. Max . Unit 

V;n 12.5 - 25 v 

lo - - 0.5 A 

Symbol Min. Typ. Max. Unit 

V;n 17.5 - 30 v 
lo - - 0.5 A 

Symbol Min. Typ. Max. Unit 

V;n 23 - 33 v 
lo - - 0.5 A 



BA178M00T ~ 1)-7 . .' 

{BA178M05T 1m»1J*!l*3} 
•·~~~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=10V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

t±l :1Jll:EE 1 Vo1 4.8 5.0 5.2 v lo=350mA Fig. 4 

t±l:1Jll:EE 2 Vo2 4.75 - 5.25 v V;0 =7.5-20V, lo=5-350mA Fig. 4 

A.:1J'3i:1f/l 1 Reg.11 - 3 100 mV V;0 =8-25V, lo=200mA Fig. 4 

A.:1J'3i:1f/l 2 Reg.12 - 1 50 mV V;0 =8-12V, lo=200mA Fig. 4 

IJ ·:; :;f Jv~,!;$ RR 62 78 - dB e;0 =1Vrms. f=120Hz, lo=100mA Fig. 5 

~l'ili'3i:1f/l 1 Reg.L1 - 20 100 mV lo=5-500mA Fig. 4 

~fi1f'3i:1f/l 2 Reg.L2 - 10 50 mV lo=5-200mA Fig. 4 

t±l :1J "l!:B:ililill iU'x Tcvo - -1.0 - mV/°C 10 =5mA, Tj=o--125·c Fig. 4 

t±l:1J~'!it'ili:EE Vn - 40 - µV f=10Hz-100kHz Fig. 6 

~,J,A.t±l:1J'ili:EE~ vd - 2.0 - v lo=500mA Fig. 7 

t\1' 7" .A 'ili:mt lb - 4.5 6.0 mA lo=OmA Fig. 8 

t\1' 7" .A ~mt~ib 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

t\1' 7" .A 'i!i:mt~ib 2 lb2 - - 0.8 mA V; 0 =8-25V Fig. 8 

l:::°-~t±l:1J~mt lo-P - 875 - mA Ti=25°C Fig. 4 

t±lM.ii:~'ili:mt los - 0.4 - A V;0 =25V Fig. 9 

{BA178M06T 1m»IJ*!l*3} I 
• '.ll~~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=11V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

t±l:1J'i!i:EE 1 Vo1 5.75 6.0 6.25 v lo=350mA Fig. 4 

t±l:1J'ili:EE 2 Vo2 5.7 - 6.3 v V;0 =8.5-21V, lo=5-350mA Fig. 4 

A.:1J'3i:1f/l 1 Reg.11 - 3 100 mV V;0 =8-25V, lo=200mA Fig. 4 

A.:1J'3i:1f/l 2 Reg.12 - 1 50 mV V;0 =9-25V, lo=200mA Fig. 4 

I) 'Y :;f Jv~,!;$ RR 60 74 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~r.t'3i:1fli 1 Reg.L1 - 20 120 mV lo=5-500mA Fig. 4 

~r.t'3i:1fli 2 Reg.L2 - 10 60 mV lo=5-200mA Fig. 4 

t±l:1J'ili:EEilililliifi~ Tcvo - -0.5 - mV/°C 10 =5mA, Tj=o-125·c Fig. 4 

t±l:1J~'!it'ili:EE Vn - 60 - µV f=10Hz-100kHz Fig. 6 

~,J,A.t±l:1J'ili:EE~ vd - 2.0 - v lo=500mA Fig. 7 

t\1'7".A'ili:mt lb - 4.5 6.0 mA lo=OmA Fig. 8 

I\ 1' 7" .A 'ili:mt~j}J 1 lb1 - - 0.5 mA lo=5mA-350mA Fig. 8 

I\ 1' 7" .A 'ili:mt~!J!b 2 lb2 - - 0.8 mA V;0 =9-25V, lo=200mA Fig. 8 

c:·-~t±l:1J'ili:mt lo-P - 875 - mA Tj=25°C Fig. 4 

t±l:1J~.ii:~'ili:mt los - 0.4 - A V;n=25V Fig. 9 
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BA 178M00T ~ ') - ·7.: 

{BA 178M07T11UJ1Jn!~) 

• C~rt:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=13V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1±11:J~EE 1 Va1 6.7 7.0 7.3 v lo=350mA Fig. 4 

1±11:J~EE 2 V02 6.65 - 7.35 v V;n=9.5-22V, la=5-350mA Fig. 4 

.A.1:J~'.ll::/J.1 Reg.11 - 4 100 mV V;n=9-25V, la=200mA Fig. 4 

.A.1:J~'.ll::JJ. 2 Reg.12 - 1 50 mV V;n=10-25V, la=200mA Fig. 4 

I) ·:; 7" Jv!l*;li;~ RR 57 71 - dB e;n=1Vrms. f=120Hz, la=100mA Fig. 5 

~:foj~'.lf:JJ. 1 Reg.L1 - 20 140 mV la=5-500mA Fig. 4 

~:foj~'.lf:JJ. 2 Reg.L2 - 10 70 mV la=5-200mA Fig. 4 

l±l 1:J ~EEiNAJJ.f>ti~ Teva - -0.5 - mV/°C la=5mA, Tj=o-125·c Fig. 4 

l±IMl~~EE Vn - 70 - µV f=10Hz-100kHz Fig. 6 

if,;1J,.Al±l 1:J~EE:ti Vci - 2.0 - v la=500mA Fig. 7 

1\-{ J" :Z. 'ifi:ilit lb - 4.5 6.0 mA la=OmA Fig. 8 

1\ 17' :Z. 'lli:ilitll£il!J 1 lb1 - - 0.5 mA la=5-350mA Fig. 8 

J\-{ y :Z. 'lli:ilitll£il!J 2 lb2 - - 0.8 mA V;n=10-25V, la=200mA Fig. 8 

i::'-~1±11:J'll!:i* la-P - 875 - mA Tj=25·c Fig. 4 

1:1:1nm*1l'll!:ilit las - 0.4 - A V;n=25V Fig. 9 

{BA 178M08T 11UJ1Jn!~) 

• C~rt:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=14V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

1±11:J~EE 1 Va1 7.7 8.0 8.3 v la=350mA Fig. 4 

1±11:J~EE2 Va2 7.6 - 8.4 v V;n=10.5-23V, la=5-350mA Fig. 4 

.A.1:J~'.ll::JJ. 1 Reg.11 - 4 100 mV V;n=10.5-25V, la=200mA Fig. 4 

.A.1:J~'.ll::JJ. 2 Reg.12 - 1 50 mV V;n=11-25V, la=200mA Fig. 4 

!J ·J 7' iVR*:ti;$ RR 56 69 - dB e;n=iVrms. i=i20Hz, ia=iOOmA Fig. 5 

~:foj~'.lf:JJ. 1 Reg.L1 - 20 160 mV la=5-500mA Fig. 4 

~:foj~'.lf:JJ. 2 Reg.L2 - 10 80 mV la=5-200mA Fig. 4 

1±11:J~EEiNAIJ.1>li~ ·Teva - -0.5 - mV/°C la=5mA, Tj=o-125·c Fig. 4 

1±11:J~~'ll!:EE Vn - 80 - µV f= 1 OHz-1 OOkHz Fig. 6 

if,;1J,.A.1±11:J~EE:ti vd - 2.0 - v la=500mA Fig. 7 

J\-{J":Z.~mt lb - 4.5 6.0 mA la=OmA Fig. 8 

1\-{ y :Z. 'lli:ilitll£il!J 1 lb1 - - 0.5 mA la=5-350mA Fig. 8 

I\ 1 J" :Z. 'lli:mt'£'.llJ 2 lb2 - - 0.8 mA V;n=10.5-25V, la=200mA Fig. 8 

l::'-~1±11:J~i* la-P - 875 - mA Ti=25·c Fig. 4 

1±11:lm*1l"<ltilit las - 0.4 - A V;n=25V Fig. 9 
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BA178M00T ~ IJ -:;z: 

(BA 178M09T 'fl~IJ~*&} 

• tlS\if.J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l:l:l1:J"ll!:EE 1 Vo1 8.6 9.0 9.4 v lo=350mA Fig. 4 

l:l:l1:J"ll!:EE 2 Vo2 8.55 - 9.45 v V;n=11.5-24V, lo=5-350mA Fig. 4 

A.1:J"li<'JE/f 1 Reg.11 - 4 100 mV V;n=11.5-26V, lo=200mA Fig. 4 

A.1:J"li<'JE/f 2 Reg.12 - 2 50 mv V;n=12-25V, lo=200mA Fig. 4 

') ·:.t7' Jl-11'**$ RR 56 67 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ foi"li<'JE/f 1 Reg.L1 - 20 180 mV lo=5-200mA Fig. 4 

~ foi"li<'JE/f 2 Reg.L2 - 10 90 mV lo=5-200mA Fig. 4 

l:l:l 1:J"ll!:EEia/f1Jttt Tcvo - -0.5 - mV/'C lo=5mA, Tj=0-125'C Fig. 4 

lfl1:J•"l1l'~EE Vn - 90 - µV f=10Hz-100kHz Fig. 6 

JU;1J,A.l:l:l1:Ji!!:EE7l: Vct - 2.0 - v lo=500mA Fig. 7 

J\ 17" .A '/i)Jff lb - 4.5 6.0 mA lo=OmA Fig. 8 

I~· 17" .A 'ill:)Jff'.I!:tiJ 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I\ 17" .A ~)Jff'.I!:tiJ 2 lb2 - - 0.8 mA V;n=12-25V, lo=200mA Fig. 8 

l::'-7 l:l:l1:J'liillt IQ-P - 875 - mA Tj=25'C Fig. 4 

l:l:lMii~'liillt los - 0.17 - A V;n=30V Fig. 9 

I 
{BA178M10T 'fl~IJ~*&} 

• il:S\if.J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

l:l:l1:J'itEE 1 Vo1 9.6 10.0 10.4 v lo=350mA Fig. 4 

l:l:l1:J'liEE 2 Vo2 9.5 - 10.5 v V;n= 12.5-25V, lo=5-350mA Fig. 4 

A.1:J"li<'JE/f 1 Reg.11 - 5 100 mV V;n=12.5-28V, lo=200mA Fig. 4 

A.1:J"li<'JE/f 2 Reg.12 - 2 50 mV V;n=14-26V, lo=200mA Fig. 4 

IJ ·:; 7" Jl-11'**$ RR 56 66 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ foi"li<'JE/f 1 Reg.L1 - 20 200 mV lo=5-500mA Fig. 4 

~ foi"li<'JE/f 2 Reg.L2 - 10 100 mv lo=5-200mA Fig. 4 

l:l:l 1:J'ltEEialf1*tt Tcvo - -0.5 - mV/'C lo=5mA, Tj=0-125'C Fig. 4 

lfl:l:J•"l1l''liEE Vn - 100 - µV f=10Hz-100kHz Fig. 6 · 

JU;1J,A.l:l:l:l:J'liEEJl: Vct - 2.0 - v lo=500mA Fig. 7 

J\ 17" .A 'ill:)Jff lb - 4.5 6.0 mA lo=OmA Fig. 8 

J\ 17" .A 'it)Jff'.I!:tiJ 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I\ 1 7" .A ~iJlt'.Il:tiJ 2 lb2 - - 0.8 mA V;n=13-25V, lo=200mA Fig. 8 

l::'-7 l:l:l:l:J'lt)Jff lo-P - 875 - mA Tj=25'C Fig. 4 

l:l:l1:J1.ii~'it)Jff los - 0.17 - A V;n=30V Fig. 9 
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BA178MQQT ~ IJ-7..' 

{BA178M12T 1IUJ1Jm~) 

• C~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=19V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:±l:t.J~EE 1 V01 11.5 12.0 12.5 v lo=350mA Fig. 4 

:±l:t.J~EE 2 Vo2 11.4 - 12.6 v V;n=15-27V, lo=5-350mA Fig. 4 

A.:t.J'Si:'tE!t 1 Reg.11 - 5 100 mV V;n=14.5-30V, lo=200mA Fig. 4 

A.:t.J'Si:'tE!t 2 Reg.12 - 3 50 mV V;n=16.-..,30V, lo=200mA Fig. 4 

1) ·:; :1 JL-1!*1;$ RR 55 63 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~r.J'Si:'1Elt 1 Reg.L1 - 20 240 mV lo=5-500mA Fig. 4 

~r.J'Si:'1Elt 2 Reg.L2 - 10 120 mV lo=5-200mA Fig. 4 

:±l tJ ~EE~!tifi~ Tcvo - -0.5 - mV/'C lo=5mA, Tj=0-125'C Fig. 4 

:±lM,fHt~EE Vn - 110 - µV f=10Hz-100kHz Fig. 6 

Jii1J,A.:±l :t.JTIEH! Vd - 2.0 - v lo=500mA Fig. 7 

1~17' .A~illt lb - 4.5 6.0 mA lo=OmA Fig. 8 

I~ 17' Xil!iJltl1£iJJ 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I~ 17' .A ~iJlti1£iJJ 2 lb2 - - 0.8 mA V;n=14.5-30V lo=200mA Fig. 8 

I::"-? :±l:f.J'ill:illt lo-P - 875 - mA Tj=25"C Fig. 4 

:±lM.ii:iMl'ill:illt los - 0.17 - A V;n=30V Fig. 9 

{BA178M15T i1Mjj1Jm~) 

• C~B9~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=23, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit. Conditions Test Circuit 

:±l:f.J'il!EE 1 Vo1 14.4 15.0 15.6 v lo=350mA Fig. 4 

:±l:t.J'il!EE 2 Vo2 14.25 - 15.75 v V;n=17.5-30V, lo=5-350mA Fig. 4 

A.:t.J'Si:'tE!t 1 Reg.11 - 6 100 mV V;n=17.5-30V, lo=200mA Fig. 4 

A.:t.J'Si:tE!t 2 Reg.12 - 3 50 mV V;n=20-30V, lo=200mA Fig. 4 

i) ·:; 7-J[,ii1ft~$ RR 54 60 - dB e;n=1Vrms. f=120Hz, lo=100mA Fig. 5 

~ foi'Si:'1Elt 1 Reg.L1 - 20 300 mV lo=5-500mA Fig. 4 

~r.J'Si:'1Elt 2 Reg.L2 - 10 150 mV lo=5-200mA Fig. 4 

:±l :t.J ~13:)~Jtjfi~ Tcvo - -0.6 - mV/"C lo=5mA, Tj=0-125'C Fig. 4 

:±lMtiit'll!EE Vn - 130 - µV f=10Hz-100kHz Fig. 6 

~,1,A.:±l :t.J'ill:EEt! vd - 2.0 - v lo=500mA Fig. 7 

1~17'.A~illt lb - 4.5 6.0 mA lo=OmA Fig. 8 

I~ 17' .A 'ill;iJltj1£iJJ 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I~ 17' .A 'ill:iJlti1£iJJ 2 lb2 - - 0.8 mA V;n=17.5-30V, lo=200mA Fig. 8 

l::"-?:±l:t.J'ill:illt lo-P - 875 - mA Tj=25'C Fig. 4 

:±lM.ii:iMl'ill:ltii los - 0.17 - A V;n=30V Fig. 9 
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BA178M00T $1 1)-7: 

{BA178M18T 11J~1Jm~) 

• fl~ff.J~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=27V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:±l1J1lt!± 1 Vo1 17.3 18.0 18.7 v lo=350mA Fig. 4 

:±l :tJ'ii!± 2 Vo2 17.1 - 18.9 v Vin=21-33V, lo=5-350mA Fig. 4 

A.1J'ti:'1f.1f 1 Reg.11 - 7 100 mV Vin=21-33V, lo=200mA Fig. 4 

A.1J'ti:'1f.IJ. 2 Reg.12 - 3 50 mV V;0 =24-33V, lo=200mA Fig. 4 

'J "J 7" Jvi!*:!.$ RR 53 58 - dB ein=1Vrms. 1=120Hz, lo=100mA Fig. 5 

~ foj'f;i;'Xf.ff. 1 Reg.L1 - 20 360 mv lo=5-500mA Fig. 4 

~ foj'f;i;'Xf.ff. 2 Reg.L2 - 10 180 mV lo=5-200mA Fig. 4 

:±l:tJ'll!:l±iA&ff.i*~ Tcvo - -0.6 - mV/°C 10 =5mA, Tj=o-125·c Fig. 4 

:±l:tJ~.g.tf:E Vn - 140 - µV !=10Hz-100kHz Fig. 6 

iiM,A.:±l:tJ~f:E~ vd - 2.0 - v lo=500mA Fig. 7 

1~17':7.11i:mt lb - 4.5 6.0 mA lo=OmA Fig. 8 

1~17':7.~mt~ih 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I~ 17':7. ~inf~iJJ 2 lb2 - - 0.8 mA V;0 =21-33V, lo=200mA Fig. 8 

i: - '.7 :±l Mlinf lo.p - 875 - mA Tj=25°C Fig. 4 

:±l:tJ~~~mt los - 0.17 - A V;0 =30V Fig. 9 

{BA178M20T flM~IJ-~} 
I 

• 11~fr:l~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=29V, lo=350mA) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

:±l:tJ~f:E 1 Vo1 19.2 20.0 20.8 v lo=350mA Fig. 4 

:±l:tJ~f:E 2 Vo2 19.0 - 21.0 v Vin=23-33V, lo=5-350mA Fig. 4 

A.1J'ti:'1f.IJ. 1 Reg.11 - 8 100 mV V;n=23-33V, lo=200mA Fig. 4 

A.1J~'1f.1f 2 Reg.12 - 4 50 mV Vin=24-33V, lo=200mA Fig. 4 

IJ 'Y / Jvi!*;!.$ RR 53 58 - dB ein=1Vrms. 1=120Hz, lo=100mA Fig. 5 

~foj~'Xf.fi. 1 Reg.L1 - 20 400 mV lo=5-500mA Fig. 4 

~foj~'Xf.ff 2 Reg.L2 - 10 200 mV lo=5-200mA Fig. 4 

:±l:tJ~!±i.ffil.fJ.iUx Tcvo - -0.7 - mV/°C 10 =5mA, Tj=o-125·c Fig. 4 

:±l :tJ~.g.~)± Vn - 150 - µV 1=10Hz-100kHz Fig. 6 

:0;1J,A.:±l:tJ~f:E~ vd - 2.0 - v lo=500mA Fig. 7 

1(17':7.mmi lb - 4.5 6.0 mA lo=OmA Fig. 8 

I ( 1 7' A ~inf]!tiJJ 1 lb1 - - 0.5 mA lo=5-350mA Fig. 8 

I~· 1 7' A ~i*lltiJJ 2 lb2 - - 0.8 mA V;0 =23-33V, lo=200mA Fig. 8 

i:- '.7 :±l :tJtinf lo.p - 875 - mA Tj=25°C Fig. 4 

:±l:tJ~~~)Jit los - 0.17 - A Vin=30V Fig. 9 
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BA 178M00T ~ ') - 7.: 

{BA 178M24T1iUJ1J~!U!) 

• m~IY!l!ll¥11:/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Yin=33V, lo=350mA) 

Parameter Symbol Min. Typ. 

f:l:l:hatEE 1 Vo1 23.0 24.0 

f:l:l:hatEE 2 Vo2 22.8 -
A.:h~'JEIJ. 1 Reg.11 - 10 

A.:h~'JEIJ. 2 Reg.12 - 5 

I) ·:; "j' Jv~** RR 50 55 

~r.:i~'JEIJ.1 Reg.L1 - 20 

~r.:i~'JEIJ. 2 Reg.L2 - 10 

f:l:l :h ~EEi~IJ.1*~ Tcvo - -0.7 

f±l:h•~~EE Vn - 170 

Jii1J,A.f:l:l 1J~EE1i vd - 2.0 

J\17'.A~il!E lb - 4.8 

I { 17' .A fiil!EilU!J 1 lb1 - -

J\ 17' .A til!E~ib 2 lb2 - -

t:"-7f:l:l:htil!E lo-P - 875 

f:l:lMli:~til!E los - 0.17 

e m~IY!l!il¥ttdll~/Electrical Characteristic Curves 
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• lJllJ:iEl§ll&181/Test Circuits 

OUTPUT 
.---<D--1---i INPUT r---<t--<:>----.---, 

O.lµF 

COMMON I 1• 

Fig.4 l:ll:t.J'i!il±, kfJ~'ff./J., ~j\ij~'ff.Jl, 

W:t:Jfll±i..!lll~ti:illU'ff.£8113 

0.33µF 

I 

0 UT P UT,_____,,__ 
0.33µF INPUT 0.1 µF 

v,. 

• ~Jlt.1:.0);.i:. 

Tj>150°C 1"17'J$0)i¥itl§IB3ff1Jh ~ * 9 o 

~-0) ~I ~ 1§1 lAO.~ 1: J: ? -r it~~:Ji ~ ~.: 9 .: t 11-r NJ I) 

* 90)1." A.t.J~T-t GND l:i:lt.J~T-t GND rdll:l;J:Jlij)f.j: 

::J /7/-tt ~~~ ~ -r < t!. ~ "''· 
~1:3:a1:-::i 1.' l° l;J:Ji!ilif15.i!l0>~11:;1:M ~ T3I~1l::O>~ 

f.i:\,\tO)~~?l ( f!_~\,\o 

v,, 

RDNOI 

BA178M00T ~ IJ-7: 

~1~-~~:i 
e1N=1Vrms 
f = 120Hz 

COMMON 

1J ·~ 7'Jv~~~ R.R.= 20log (il:~:;I) 

~-----ly_ 1-----~ 

,.......+--o-_....-1INP UT 0 UTP UT1---+--<o-+---~ 
O.lµF 

COMMON J;; 
500mA 

r-0-..----1 1 Np UT 0 UT PUT......_.........,,__, 
0.33 µF 0.1 µF 

Tl 1. A COMMON '"7; 

av= 
lOOmV 
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BA6722 1--7/~.7.9.7.1 '/7-1''71 J~/ 
~ 1J-.7.'v.:¥'.i v-9 

BA6722 

Transistor Switch Driver I Series Regulator 

BA6722 Ii, :_, 1) - ;;<;" v .:¥ .1 v -11 IC "(' 9 o 

2?~~v.:¥1v-11t~#~~Pl-7/::J;;.11~m 

!El~ 't't~i;X ~ti T \, \ * 9 0 Vee cl: fH~?i ;;<;Jt--1±!1Hi, 

Z..~ PNP I- 7/9;;<;11 ~ ffll.'T~Jm ~ tt:l:9 o ;;<;Jt--1±! 

1J t 5V v .:¥ .1 v - 11 ~ 1 ? Ii, ::J / H:l -Jt-Yi/i-=t-1: cl: fJ 

ON/OFF ;lfi'iJng"('9 0 m.t1Pi¥~)11ift~mH::llll3t Ts fJ' 

~.flfjg Ii ::f[J ·;1? 11:; l., T IC l*J$'t'~M l.,, i tt-ftt 

GNDY:lif~~ttTl.':l:9o 

BA6722 is a series regulator IC. 
Consisting of 2 regulators of 5 V and an external PNP 
transistor control circuit. 
Thru output from Vee is controlled using this PNP tran
sistor. 

• !fi¥ft 
1) l±!iJ~~)M 1) ~ '/ jl l*Jil( :_, 1) - ;;<;"v.:¥ .1 v- jl ~Ji.) 

2) m.t1Pi¥~51lift~mt1f::Pt.i:1.' 

3) 1±!1J~1J::J·;1?::J/ 1-[J-Jv;lfi'iJlm (C-MOS, TTL 

v«Jv) 
4) 1~·1-T-v·~!f=:@m~22oomw (tiY:AAt&t.i:t.,) 

5) ~.ting.:' C: 1: 7'1J ·;1 ?11::.hHJ GND* Yi!i-f-Hlttt f.:o 

•Features 

1) Output overcurrent limiter is incorporated (only with 
series regulator). 

2) Small current consumption during waiting. 
3) Output is logically controlled (C-MOS, TTL level). 
4) Allowable package lass 2200mW (without heat radi

ation panel). 
5) Each function is blocked, together with GND * ter

minal provided. 
*Floating GND except for pin 4, not connected to silicon chip. 

• ~m-t~llll!/Dimensions (Unit : mm) 

Rl.0 -i. ~2.54±0.3 
22.86±0.3 

R1.6 

I !ID ICI ICI ICllUDIIJI IDHCllOJ CCI I 

Q) g: 
> ~ (§ 

rn 
~ 
CL 

* * D. C. =Do not Connect 

186 00160-38-TS1G616 
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BA6722 

• ·"j' a ·:; ~ ~· -1Y~·7 .£./Block Diagram 

~ "' D ;: cl ~ o' g > c ·" z 0 .] "' 0 0 ci 
z > z c en 0 0 0 

0.. 0 z 
0.. 

* D. C. =Do not Connect 

Ylli'f*~ Ylli'f:tfll> ~ At 
~t ill i'F filt a}l 

1 Vee ~l!:ibllYlli'f 

2 Sense PNP1~'7- l-7/V":A$10)::Jv?5t~tt;t.)'CL..:1:9o H.:, ~r.i'ili:ilH~~ L.. :1:9 o 

3 PNP Drive PNP H'7- I- 7;., V" :A $10)A;'-:A ~~;t,)'C L.., ~r.i'ili:~!:i;t t; f.:-"''-:A ~~Hlt:*fl L.. :1:9 o 

4 GND tt!l!! IC :;, IJ ::J ;.,,JMEL&'Cflil!:AA 7 1 /t:tt;t.)'C ~ :tt l'\. \ :1:9 0 

5 D.C.* 2 cz:i:titt;t.)'CL..IJ:\.'C'< tf.~\,\o 

6 Voun 5.2V(Typ.)80mA Max. ~ :±lt.J L.. :!: 9 o 

7 GND1 VouT1 :to "J? O)ft!l!! *' 

8 VouT2 5.0V(Typ.)80mA Max. ~:±lt.J L..:1:9o 

9 GND2 VouT2 :io ·:; ?O)tl!l!!*' 

10 Control l...~\.'iili~l±tl.L0)..\1.JC' VouT1 :&'Cf~H•tit PNP l-7/V":A5t ~;t;., l.,:1:9o 

* 1 7 f:l-7 1" / ?' GND <.' ~ IJ ::l /~t,&i:l;J:li!lile ~tic•' :l:it/t. 0 

* 2 D. C.=Do not Connect 

• ~x;f:l&::;A::~*&/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~ibf-11tl± Vee 24 v 
::i;., l-c:J-JvYlfilT-..7'1.J~J± CT1N Vee v 
iff'.g tft;tc Po 2200* mW 

ibi'Fi.!illUamJ Topr -10-65 ·c 

ili\#)Jii\ll~WJ Tstg -55-150 ·c 

RD Nm 187 
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BA6722 

• -~rt:J!M'tt/Electrical Charactristics (Unless otherwise noted, Ta=25°C, Vcc=9V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

llilil§lliilif( 1) Ice - 2.8 4.0 mA Control=5V, 1ft\~jilj 

llilil§lliil!f(2) lstb - 50 70 µA 
.A 51:.-1~1 'E- t«(fflfilli¥) 
Control=OV, 11!\~j\lj 

VouT1 :fCJ "J 'J 

ili:tJilEE Vo1 4.9 5.2 5.5 v lo1=lmA 

ili:1:J11ilif 101 - - 80 mA 

m~Piiili :l:J'il!:ilif lsh1 - 220 - mA Vo1=0V 

A.:tJ~'JF.lf. AIN1 - 40 80 mV Vcc=6.95-12V, lo1=lmA 

~jilj~'JF.ff. AL01 - 100 200 mV lo1=1-80mA 

1)/Jv~*$ RR1 38 45 - dB f=120Hz 

ili:tJ / 1 .A'il!:EE N01 - 180 - µV f= 1 OHz-1 OOkHz 

A.ili:1:J11fii~ Vdr1 - 1.85 2.20 v lo1=80mA 

ili:1:J11EE Vo2 4.7 5.0 5.3 v lo2=lmA 

ili:1:J11ilif 102 - - 80 mA 

~>*Piiili :l:Jil!:ilif lsh2 - 220 - mA Vo2=0V 

A.:tJ~'JF.lf. AIN2 - 40 80 mV Vcc=6.95-12V, lo2=lmA 

~jilj~'JF.ff. AL02 - 100 200 mV lo2=1-80mA 

iJ/JL-~*$ RR2 38 45 - dB 1=120Hz 

ili:tJ / 1 x·il!:EE N02 - 180 - µV I= 10Hz-1 OOkHz 

A.ili:tJ~fii~ Vdr2 - 1.85 2.20 v lo2=80mA 

PNP itlHill":iCJ ·:; 'J 

PNP TR F71' 7.11ilif 18 25 mA 

Sense9i/ii-T11ilif lsn 1.5 2.9 mA 

l., ~ ~ 'ii!iilEE ON VTH 2.9 - - v 
l., ~ ~ 'ii!i~EE OFF VTL - - 1.1 v 
A.:tJililif l;n 40 - 80 µA Control=5V 

• :f'lt~llJfF;lef-1:/Recommended Operating Condition (Ta=25°C, GND=OV) 

Parameter Symbol Min. Typ. Max. Unit 

UiiilEE Vee 7.7 - 24 v 
.J/ t-u-ii-mf-A.:ti~1x: CT1N 0 - Vee v 
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• 11~r.J!fJitiitb*l/Electrical Characteristics Curves 

~ 
a." 2.2 

z 2 
0 
i= 
<( 
a. en en 
i5 
a: 
w 
3: 
0 a. 

0 

10 

8 

5 
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6 
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> 4 

§ 
> 3 

2 

0 
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p ,illl'.JE'.*lli!ll~ 

:liJl:~Mffi:t.i: l 

i~ 
I ' 

: '',,1,7.6mWtC 

' ' ' 
' ', 

' ' ', 
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AMBIENT TEMPERATURE: Ta (°C) 

Fig. 1 ~:g:H!;l<:-~mlilli\/f~i!'tt 

IL 

i 
t 
rJ 

4 8 12 16 20 

V 00 (V) 

24 

Vcc=9V 

50 100 150 

lau12 (mA) 

Fig. 5 VouT2 ~f.j:±J:t:J-.EE~~tt 

RDNm 

10 

8 

6 

4 

2 

0 

6 

5 

;: 4 

2 

0 
0 

I 

z v 
f 

4 8 

50 

12 

Vcc (V) 

IOUTI (V) 

BA6722 

16 20 24 

V cc= 9V 

100 150 

Fig. 4 VouT1 ~f.jf:±l:t:J~EE~~tt 
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iFLJil IC/Standard ICs BA6122A 

BA6122A 2 :±11.J~.-f ·;,t7-/?'v:¥'.i v-11 
2-0utput Switching Regulator 

• 9Hf~;j")i~/Dimensions (Unit: mm) 

BA6122Ai;J:, /~Jt,;;qi~~'/Jj.\:!::J:.Q 21EJ~l*J~O);i.{ 

·;17:. /~v=¥ .1 v-$1"'E/ 1) ~ '/? IC 1"9 0 

5V l±l 1:J~.!1fi~B:m~. ~llm~iltR:iilEJ~ t ••:11!1mM, 
::i;....i~v-9, F711'itf-tn-fn21EJ~l"t~P.t~n-r 

~';!:9o 1 ~)!O)JJ.~ ~\">~~-tt.Q STOP~ljg, -JJ-J'i 

·:; .:r 1J M~ e: ~-CO) 1J ·:; :tMJIJB:~fig11,..1ttm ~ n -rs 11, 

;f--$1 :;l'Jv VTR 0) 5V, 9V ffl~)Jj(::~J.11"9 o 

The BA6122A are switching regulator monolithic ICs of 
pulse width modulation system with 2 built-in circuits. 
They consist of 5V output reference voltage circuit, 
saw-tooth type oscillation circuit and 2 circuits error 
amplifier, comparation and driver. 

• !Ml~ 

1) 9 V STOP~fiHt~ C', 5V~)JjO)cl;l.O)l±J1:J 11~·'ii}figl" di> 

.Q 0 

2) /;j { v? t-FBYifJ-=f(;::J: IJ, IJ "/ 7°Jv i,f*iti(::ff~C' ~ 

3) VREG 0) l±l tJ fJ~'JllU) l±l-tt .Q 0 

4) 1"5'{1~'-l±ltJ-T.i-71 (;J:,0~100%'iiJ~C'~, ~:i: 

ON-OFF $1 { 7°1" di> .Q o 

~R:ii~~-~-#J:<, E~Mtttt~~~•Mtt#~ 

'.lE~T~'.Qo 

~••:11!1m•~~fflMml*J~917°C'di>.Qo 

7) ~.!1fiR:fm1JJf~iJ.lil±ltJtfllJUJ l±J-tt.Qo 
8) ~~~~fJ~-~~ ' 0 

e Features 

1) Provided with 9V stop iunction and possibility of output 
of 5V pour supply only. 

2) Remarkable reduction of ripple by a direct FB termi
nal. 

3) Output of VREG can be taken out. 
4) Driver output duty is variable in the range of 0 - 100%, 

and perfect ON-OFF system. 
5) Excellent oscillation frequency accuracy and stable 

starting and temperature characteristics. 
6) Error amplifier of phase compensator built-in type. 
7) Reference oscillation square wave output can be 

taken out. 
8) High conversion efficiency. 

BA6122A 

19.5±0. l 

1'' 
~~~~ ~ ~ 

'" 

. yl.27±0.2 

Rl.0 

19,05±0.3 

~ 
2 4 6 8. 10 12' 14 16 

•JIB~ 

VTR~)JJ:gB 

ifl.m~•~;},l(m 

• Applications 

VTR power supplies 

0.3 

o.55 I 
_ _j 
2.75±0.25 

Power supplies for general equipments 

190 00108-38-V1G502 
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ERROR AMP 
IN ,- 9V 

• ~M:ll::;t~~ /Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

lii.!iili/.I Vee 18 

~~m~ Pd 340* 

tif'Fi,\!\lt~l!fl Topr -10-60 

f!Hli,\!\Jl~l!fl Tstg -55-125 

VREGm!tilliillf Ip (VREG) 5 

8pinillf.Aliillf Is 20 

10pinillf.A'll!:mt 110 10 

Unit 

v 

mW 

·c 
·c 
mA 

mA 

mA 

ERROR AMP 
IN·+ 9V 

9V 
DRIVE 

e !l~lf.J!M't1/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tiMl:i.!ii'll!:/.I~l!fl Vee 8 - 16 v 4.2V<V REG <5.4V 

l!l\fi§:-15"Pij'il!:il!f la - 5.5 8.0 mA -

V REG ti:\ 1J ~/.I VREG 4.65 4.8 4.95 v -
A.:hv~ .iv-:.--3 :-- 9 Vtl:\:h Vos-G -0.1 - +0.1 v 10V;o;;Vee ;o;; 16V 

5 v :±l:h'lltl.I Vos 4.7 5.0 5.3 v -

A.:hv~ .iv-:,.3 :-- 5 V:±J:h Vos-G -0.1 - +0.1 v 10v;o;;vee ;o;; 16V 

fl1j~~$ 10 - - 375 mA log=400mA, los=50mA 

~t/il~)Jtlj{ f 36 41 46 kHz -

~~J!JiJtlU:h~ti l::i.f-R - -0.3 - % 
RA =36k0, Rs=12kO 

CT =1000pF' 10v;o;;v cc ;o;; 16V 

l!$~~tl:l:h7'.:i.-71 D 14 20 26 % -

l!$~~tl:\:h1'\:/r'H" H 3.7 - - v -

l!$~~tl:l:h7.:i.-71 D 74 80 86 % -

o£$~~tl:l:IJ~ll: H 3.7 - - v -

9V STOP A :hlill:-Hl VH 1.5 - - v Vo9<0.4V 

9V STOP A :h?ill:-LO VL - - 0.9 v 8.3V<Vog<9.7V 

ftDNm 

BA6122A 

Test Circuit 

Fig.1 I 
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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• ill~~IBll&~/Test Circuit 

2SC2060 
16V c: 

2.2µF ~ 

'ii 

Fig.1 

• J;Cifflf§IJ/ Application Example 

BA6122A 

Fig.2 

192 naHm 

lo 

0129 

12.5V 

Vee 

T 51k0 

47k11 

1 

9V 
STOP 

' ___ ___J 

BA6122A 



• IEllHJ~O)i!l!JI 

(1 l i!!ifilU~:il1l~tilEli3 
~titi:l:tJ0)7 .i -7 1 ~u1:~il1l~n;1:, 91~:...-7ttH1L 

RA, Rs~U91 ~ /?:::i /7/-ttCTI: d: IJ B:lE:l' ~ ;!: 

9o 91~/?iM'Flfil;!:, 91~/·'.i:::J/"r/-ttCTO)~ 

f.itt;t: 2 - 3 VO)f'ail'1CDX~ f ti IJ ii&~ n' ;!: 9 a ;!: t.::, 

osc (OSC) t±:l:tJYi/iT-fJ> s~~~iJ.ll:XO)l<lJ)tijHJv.A t Jll( IJ 

t±:l9Z.ct.Jfl'~;l:9a 

10 

TIMING RESlSTANCE·RA+2Re lkfl' 

(2) IJ ·:; / Wl!PJ±IE1i3 

9V*tl:l:tJl:s1.'T~)jjit:m:~~ tl.tdtf~)J.li 1J ·:; /Moc-$1-

H!PJ± ~ ;!: 9 a 57H,Ht l:BJ'li L, C 1: d: .Q fiH~ l/i ti. t.Jf :k ~ 1.' Ii 

e~~f~~~;l:9a~~-~R~J:ij8:JE:l'~;l:9~ 

im:Wt;t:30-50kOUJlf~ffl Vt< t.: ~l.'a 

naHm 

Vine 

RA DJS 

Ra TIMING lS 

c, I CAP. 14 

BA6122A 

Vee: 

osc 

13 

BA6122A l--0-+-"-',,,___. 
12 

IA 0.405 (RA+Rs) ·C1 
ts 0.405 •Ra· C1 

TIMING /\/\ 
CAPAC! TOR 

osc 
OUT PUT 

osc 
OUT PUT 

TIME CHART TIME (t I 

(R,~24~~1-c, (Hzl 

ON-OFF Vee 
r------, 

' 

L 

.7. 
-( 
·:; 
7 
v 
=¥ 
.1 

v 
-.-vv'+----" V0 =9V I 

9 
+ 

c I 
ERROR AMP COMP 11 SENSE 

Fig.6 1; ·:; /Jv~liJEEJl!llillllill!ll 
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• tljtrr..J~ttdUl/Electrical Characteristic Curves 

Vcc=12V 

~ 8' 5 >+1+---j1"--'""T"-l-1'-.-+-l~-I.+--~-+-"-'-" 
~ 1' 
> 
1-
:::J 
0. 
1-
:::J 
0 8 A 1--HH---+--1--<--+-1--1--1-++----~--'--'--l-l 

t··· --·-+--·+····· ·+-+++++--+--1--1--+-l 

100 200 500 1000 2000 5000 

OUTPUT CURRENT : lour 

Fig.7 9Vt±l1.J t±l1.J11!:E£-~fof11!:ilUM1 

« s 

500 

~ 400 

~ 
UJ 
a: 
a: 
=> 
0 
I
=> 
~ 300 

BA6122A 

!f;jl:IJ-i 7 w 9V /90% :. 400mA 
~ foto ~,lcclill!ill!-

V/75%; 50mA I 

~;t;;llJiiliJ 
9V lc=400mA ~(5v le= 50mA 

~ 

10 12 14 16 18 
SUPPLY VOLTAGE:Vcc(V) 

Fig.8 llll!Mh$I~tt 

+120 16~---------i------

194 

l 
~ +80 

<I 

~ '::; +40 

~ 

~ 
I
=> 
0 
UJ 
> 

5Vt!l1J 
Oc=50mA) 

~ -40 !----"+---+-- --l---1-----; 

a: 

-SO'-----'----+----'----'-----" 
8 10 12 14 16 18 

SUPPLY VOLTAGE:Vcc(V) 

. :r I I I I I 

---+·-

~21---t-1---11---''-l-....+--+---+---+--·~ 

IY 
4 6 B 10 12 14 16 

SUPPLY VOLTAGE:Vcc(V) 

RDHIR 

14 l---l----l---~---+-....+--+---+---J 

12 l---+---1----'---4--+--+---1---j 

~ 
w101--+--·+--+--+---1----'---'·~-' 

~ 9Vt!l1J 
~ h .. ~300mA!A"--t--==-+----
~ 8 ~ 

~ 6c--- v lc=45r :r ': t """"-~ 
Oo 6 10 12 14 16 

20 

18 

16 

<114 
E 
-;; 12 

~ 10 
UJ 
a: 
~ 
0 

1-z 
UJ 
0 
U) 4 
UJ 

13 
~ 

SUPPLY VOLTAGE:Vcc(V) 

Fig.10 A.t±l1.J~~tt 

lE:?l';fU'ii C"=4?0mA 
IL!;= OmA 

+--t---IL 
;--

6 8 10 12 14 16 18 20 
INPUT VOLTAGE:V•N(V) 



1.2 

> i 1,0 

> 
UJ 
~ 0.8 
':J 
~ 
~ 0.6 
;= 

" a: 
:0 
~ 0.4 

0.2 

I 
! -r 

____ _)__ 
Ta=f5t 

DRIVE CURRENT: IOR1vE (mA) 
30 

5.4 r----.---,----.--.-----~ 
I 

5.3 t---+---+----+---+-----t---1 

~ 
55.2t---+---+----+---t----t---I 
~ ~c=I~ 
w 
" IL=50lmA 
j5.1C---...::-+--+-----+---t----t---I 

~ ~ -JO"C · TJ 60°C 
~ 5.0 f-----+--+---+"t-.""-..........._~-350ppm/°C----j 

0 

4 .9 r-----t---+-----+---+----if----1 

4 · 8 ~20,----o=----,2""0--47'0,-----=60,----=80,---.,.0100 
AMBIENT TEMPERATURE:Ta(°C) 

5.0 t---+---+---+---+----tf----1 
Vcc!12v 

~ -~! 
:?: 4.9 t---+---+---+---+----tit---1 

~ 1--t----l -10·c~Ta<60'C 
§; 4.8 f----+--+---+'--=--....,,,__,d----"300=pp:::;mc._/'_::C_-J 

a: 
g 
~ 4. 7 r------t---+----+---t----i---1 

ta 
a: 

4 .6 r------t---+----+---t----i---1 

0 20 40 60 80 100 
AMBIENT TEMPERATURE: Ta ('C) 

Fig.17 VREG -1!.lll!liAllt!liftt 

naNrn 

BA6122A 

1 ~10.--'--'--'-'-'-'-!1~00~2~00.,,......~500°"*"~1000~=2000"'=h5~0*001"-"-' 

CAPACITANCE: C (pF) 

Fig.14 OSC/!.lil!i':X!liftt 

9.3 r----,--.,---.---..,------, 
V,,=12V 
l,=400mA 

2:. 9.2t---+---+---+---+---r---f 

§ ......._I 
> '-6.. 
w 9.1 ~ 

~ ~ -10°C<Ta<60°C 
...J 9.0 ~3E 
§; I ~Oppm/°C 
f-
::J 8.9t---+--+---+---+---f-----I 

~ 
0 

> :s 
> 
w 
" <I 
>-
_J 
0 
> 
w 
(.) 
z w 
a: 
w u.. 
w 
a: 

8.8<---t---+----+---+---f-----l 

8.7 2~0,.-----'o'----'20--40-'---e-'o--8-'o---'100 

2.6 

2.5 

2.4 

2.3 

2.2 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.16 9V*:±lh~EE-/!.ll!ili.lmlt~i¥11 

VccJ12v 
RLJ_OkO 

-1o·c ,Jas60'C 

~ 
300ppm/'C ---1 

20 40 60 80 lOC 
AMBIENT TEMPERATURE :Ta(C) 

Fig.18 VREF (1/2 VREG)-/!Jl!iJjJmJl:~;j•li 
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BA6149LS 

BA6149LS 6:±l:t.J.A1' '/ 7-/ 7· v=¥· 1v-11 
6-0utput Switching Regulator 

BA6149LS(;;I:, 6~Jl.O) .A 1 'Y 7 / 7· v :¥' .:i. v - 9 [QIJ!~Hi: i*i 
it [., f;:. -'E / IJ -;,. 'Y 'J IC(! 9 0 2:. 0) ") !, 1 **1t (5pin) J,j $1~ 

0) tl:l /J (;;!: 19pin(!ON/OFFO)ffjlj~ffT:~ ;!: 9 0 19pin(:3.5V 

~ ... Ll:. 0) ~EH: 1.JU ~ ~ (: 5pinJ,:J 9~0) tl:l :h (;;!:OFF t: Id: IJ * 
9 (5pinO)tl:J}J (j:'*'(:tl:J )J ~:lit;:.;!: ;I: T:9)o 

The BA6149LS is a monolithic IC containing 6 sets of 

switching regulator circuits. 

• *¥:& 
1) .:A.1 ·;;7/?v:¥'.:i.v-90):::i/ t-o-JL-@J!lt~9~ 

Ti*iil vn 1 ~0 

2) PWM1Jlt~ t~Jfl [., n I{> O)(!)(.!J1¥tf J: ~ 'o 
~~~~-~@MO)~~-~~W•<. ~~<:~~o 

4) 6lUiiO)tl:J :tJ~EE!.ff~ ".>:It{> o 

5) ~~7";.... 7'0)fiJ1~~ 13 El3 t:~~~T-' ~ ~ (2**1tlo 

6) tl:l /J~EEON/OFFO)ffjlj~~li~ ~~ [., T~'~ (5V*~~ 

( )o 

• ~M:ilx~*&/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

'ilUl'lll:EE Vee 20 

~'.!&m9<: Pd 500* 

ibf'Fi.lii/l~l!il Topr -10-70 

fJH.r:i.lii!l~l!il Tstg -25-125 

1'"71 :7''11l:mt Id 30 

• 9f,ff~'1'~~/Dimensions (Unit: mm) 

Cl.O 

0.3 

u 
2.54±0.25 

2 4 6 8 I 0 12 14 16 I 8 20 22 24 

•Features 

1) All control circuits for switching regulator are built-in. 
2) The PMW system in use provides high efficiency. 
3) The frequency accuracy of the triangular wave gener-

ator is high and stable. 
4) 6 types of output voltages are generated. 
5) Free setting of the gain of error amplifier (2 systems). 
6) Output voltage can be ON/OFF controlled (except 

5V system). 

Unit 

v 
mW 

·c 
·c 
mA 
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• 7· D ·:; 7.lj'1J7?.7 L./Block Diagram 

a: 
0 
a: N a: LL 
w z 

w 
2'. 
a: 
0 

N 
a: 
0 
a: 
a: 
w 

"' LL z 

"" LL z 

N 
w 
2'. 

"' a: 
0 a: 
a: 
w 

a: a: 
0 0 

q-
0 z 
0 

"" a: 
0 
a: 
a: 
w 

"" "' w w 
2'. 2'. 
a: a: 
0 0 

I 

"' a: 
0 a: 
a: 
w 

"' w 
> 
tr 
0 

I 

"' a: U) 
0 6 a: 
a: z w 0 

a: 
f-

0 
U) 
0 

N 
0 
U) 
0 

• Cmrt.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 

Parameter symbol Min. Typ. Max. unit conditions 

IM'F'~I± lBIHJ Vee 8 - 18 v 

llll~Ml!:mt Ice - 7 11 mA 

¥!1!>~1± Vrel 2.38 2.53 2.68 v 
-· 

.=.Jllilli~M.ii~i1Ui tr 100.88 101.88 102.88 kHz fo=815kHz 

5V*tl:l:1J~I± Vos 4.7 5 5.3 v IL =227mA 

9V*tl:l:1J~I± Vog 8.60 9.15 9.70 v IL=100mA 

M1*t±l:1J~I± Vey 4.5 5 5.5 v IL =100mA 

M2*tl:l:1J~I± VcA 3.0 3.5 4.0 v IL=50mA 

M3*tl:l:1J~I± VsR 3.0 3.5 4.0 v IL=55mA 

M4*tl:l:1J~I± VTR 3.0 3.5 4.0 v IL =200mA 

M1A:1J v'\'·.i v-;:, =i / V,1 40 80 160 mV IL =100mA, 1o;;;;vcc;;;;16 
-

M2A:1J v'\'·.i v-;:, =i / V,2 30 60 120 mV IL=50mA, 10;;;;vcc;;;;16 

M3A:1J v'\'·.i v-;:, =i / V,3 30 60 120 mV IL =55mA, 10;;;; Vee;;;; 16 

M4A:1J v'\'·.i v-;:, =i / V,4 30 60 120 mV IL =200mA, 10;;;;vcc;;;;16 

o-v«JL-~n~.:i:-1'· VL 0 - 1.5 v 
+---

"1 v-"'JL-~n~-=t- I'. VH 3.5 - 6 v Vos~~·\ T .§t±l :1J~I± < 0.5V 

9V,'l;~~T/1;t-1/Jv-1ff{ / Gog 70 - - dB 

5V,'l;~~l'/1;t-1/Jv-1ff{ / Vos 70 - - dB 

9V* 1) ·:; 7°JL- Rpg - 2 5 mVp_p IL=100mA 
---

5V*'J ·:; /JL- Rps - 2 5 mVp_p IL=227mA 

M*'J ·:; /JL- RpM - 30 50 mVp_p IL=100mA 
9Vlf;>!'!~7' ;.-/7 Cl-

Gvg 35 38 41 dB RN=10kQ, f=100kHz ;;..• /'J(,-/Jf1 ;.-
SV*~~7'/7°7 Cl-

Gvs 34.5 37.5 40.5 dB RN=10kQ, f=100kHz ;;..·· /'Jo-/lf1 :.-

9V*Ml:li 7' / 7'tHl'l1:¥tt cj>g - 55 70 deg f=100kHz 

5V*Ml:li 7' / /tH!n:i'tt <l>s - 55 70 deg f=100kHz 

RD Nm 

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 

Fig.1 

Fig.1 

Fig.1 

-
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BA6149LS 

• i!l~~IBl~Hl/Test Circuit 

2 - _ ll_N_lQl _ - --, 600µ 50µ V05 

6 

91.50 

a'>--.---i10 

1ooopI 111------, 

'-------112 

13;1------, 

20 

f- :IJ? / ~ - --0----.,-.,..----;22 

I 460p 23 

"~ 
l 1000p ck 

460p~ ~ 

47k 

1 
1.5V l 1 l 3.5V 

EFO-A700K01 
( t 7 ~ ·~ 7 ~l!H·) 

Fig. 1 
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• fi!JIL.tO))i~ 

(1) ~*~~~j.Jt~fOMax.~850kHd¥1l1:'"9o fJ:s, ~ 
~O).:=.fflj.JtO)r.ijj.Jt~ (fT) 1.:1:, fo/8 G: fJ: ~) :l: 9 o 

(2) .:=.ffl)Jt0)7:i-711.:t'"fllcO)~t:~9 J:? i: ta= 

67%~.L.ti:: fJ: .Q J: ? I: t!fm RT ~ ~itJ:E: [., T < tC. ~ c 'o 

22pin>l.lim 

---0.2V 

t,: t,=2: ltl l-

©-n 
If' 

(3) 5V, 9V *O)I7-7"//ii[mt'71 /l.:I:, ~iit!fm (R1) 

\'.')~:<i': ~ t1. * 9 0 

Z. O)~i; R1 O)t!fm1ifi 1.:1: 1 Ok Q;;;;; R1 ;;;;; 1 OOk Q -Z:1~ffl Vt 

< fC. ~ c ' 0 

G, 

c, 'tb;:_7;..7'Hitt 1 +~· : 
R, : 

' . 
' ' 

R, 

f, t, -f 

fJ:S, ~-~*I7-7"//ii[mt'71/~~-~:<i':~\'.' 

ftl.-ftl. 

GoM1~14dB, GoM2~10dB, GoM3=GoM4~10dB l:/l~ 

:<E~ti.Tsij,M&M4*~~ili~mffiMtt~, ~til.,T 

c':l:9o 

RD Nm 

BA6149LS 

I 
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BA9700A/BA9700AF 

BA9700A 
BA9700AF 

DC-DC :::J / J'\-11 ffl .A.-( '/ 7 /~iv.::¥' .:i v -11 
DC-DC Converter Switching Regulators 

BA9700A/BA9700AF 'i, PWM ( Hlv .A !JiRID.il) 1J:rt T, 

I- 7 / ~/A :$1 f A 1 ") =J- t [., ""l{9;i ~ \' f (]) Tow T OFF f 

ifilJ~t" .Q;: tl:::d: -:i TW:tJ•l±T~'.lE1t~-ttTC';l:9 o 

l-7/V.::.Z.:$1~d:.Q•:tJ~~~~~<. R~~•tA<, 

l81Nlit1J,ru!1b'.f~~ t ~ -:i T ~' ;i: t" o 

BA9700A/BA9700AF stabilize output voltage in PWM 
(pulse width modulation) system in which transistor is 
used as a switch and controlled for turning ON-OFF. 

·~lit 

1) AT"J/7":;7', .::.Z.7·:;7°5'7/, 1/1\-7-1/'f 

3, ff•(J)W:tJ•fffm.Q;:(:ij-Z:~.Qo 
2) 1tbl1lflf•5Jit (1.7mA Typ.) 

3) ~f'F~:fi~)J.ll;j:iffJttl:lfJ1'~' (2.8-470kHz Typ.) 

4) ¥~•fflBINlil*J~ (2.57V Typ.) 

5) 1t.t•ff~f'F"iiJli~ (3.55V Min.) 

6l••••(J)~::.-~i-.:r1f~m--r.Q~~1-:$11~~ 

::.- t- i:::i -Jvl*Jil 
7) IC l*JflilcT.>:i:T(J)lB!NliH~l.l:.~-tt.Q/\'7-k( ·:;7-Yilil-T 

f~filli 

8} ~;\',;:::, /\'/TI) -T~f'FT .Q~~';::*JJ.J.6ifJ(J),;::~J.m 0 

9) BA9700AF ,i, SOP14pin l'f·:; Jr- ';)(J)f:::.fJ>(J)t!. ·:; l
(J)1j,ru!1t . llru!1ttf"iiJtm 

•Features 

1) You can have any type of output voltage, e.g. step 

up, step down and inverting. 
2) Low current consumption (1.7mA Typ.) 
3) Broad range of operation oscillation frequency (2.8 

-470kHz Typ.) 

4) Builtin reference voltage circuit (2.57V Typ.) 
5) Operable at low voltage (3.55V Min.) 
6) Dead time control is builtin for restricting ON duty 

during as overloading 

7) The power switch terminal in use can stop all cir

cuits in the IC. 
8) The IC is most suitable for packaging in a device 

operated by a bettery, in particular. 
9) You can reduce the size and thickness of your set 

with BA9700AF because of SOP 14pin package. 

• 9i-Jf~-t~!~/Dimension (Unit : mm) 

BA9700A 

19.4±0.3 

176±031 ~1 

~ 
I s.a±u.6 I 

BA9700AF 

0.65 

j____~~~~~~ 

l~r-~-g I 1.27±0.2 0.4±0.1 
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• ·j' Cl ·;; ? ~ -( J7? 71./Block Diagram 

NON 
INVERT 

INP 

D-TIME 
.CONT 

1/2VREF 

R, 

INVERT 
INP 

c, 

VRE~ 

FEED 
BACK 

• l@M:B::X~*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~il!i!~S:: Vee 24 

1 BA9700A 600* 
~~:tfl:$1< Pct l BA9700AF 550* 

il.ii'Fi..11.JU'Bll!I Topr -20-80 

i!M.fi..11.Jll'Bllfl Tstg -55-150 

* BA9700A: Ta=25"eJ:lJ:Q)t;! 1"eL'.t,:4.8mWilltfQo 

BA9700AF : Ta=25°G J:lJ:.11.> t ;! 1·e ;:' t ';:: 4.4mW illt'f Q 0 

Unit 

v 

mW 

·c 
·c 

POWER 
SW 

OUT 

NC 

6 

NC 

BA9700A/BA9700AF 

GND 

• il~Ul~~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°c, Vcc=S.OV, Rt=1Ok0, Ct=330pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

i±l:h~a:: Vref 2.48 2.57 2.66 v lret=0.1mA 

1/2Vref i±l:h~S:: 1/2Vref 1.22 1.29 1.36 v 
71/v'\'.:i.v-~3;.... Line - 3.00 12.0 mV Vee=3.55V-24V 

a- t:v'\'.:i.v-~3;....1 Load1 - 1.00 5.00 mV lre1=0.1 mA-1.0mA 

a- t:'v'\'.:i.v-~3;.... 2 Load2 - 6.00 10.0 mV lret=0.1 mA-8.0mA 

ilt'!ltlli¥i±l :h~a:: Vref 2.48 2.57 2.66 v 1ret=0.1mA Vee=3.55V 

~i*frlli¥i±l :h•mt lose - 10.0 30.0 mA Vret=OV 

~tli\if.!il)J.ll~ fosc - 230 - kHz R1=10kQ, C1=330pF 

~tlilif.!ilii.ll~~$1iii~ fosc - 10 - % R1, Ct t;t-:lE 

f.!ilil.ll~~th(Vee) fdv - 1 - % Vee=3.55V-24V 

J...:h::t 7t? ·;; t-•a:: V10 -6.0 - +6.0 mV Null Method 

J...:h::t7t? ·;; 1-".lmt 110 -100 - +100 nA Null Method 

iii* J... 7J ma::iBll!I V1eR 1.60 1.90 - v Null Method 

mJJL--7''t1' ::.- Av 70.0 80.0 - dB Null Method 

liil~lilG'fK**.i:t CMRR 70.0 80.0 - dB Null Method 

J...j)J(-(7".A~mt l1s - 180 500 nA Null Method 
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Parameter Symbol 

PWM .!:l:.Xfffl6 

:Av·:;:,, ::i.*-Jv !''~EE 1 V10 

V1100 

J:l:ll.J Tr IJ-7~il!f Leak 

Vsat 

~.tl::)l!Jll'~m! Ice 

;A:$l/J\1~il!f Ices 

IJ.Jfl'~EE~lm Vee 

• $1-( ~ / 'J 7- 1' - I- /Timing Chart 

202 

PWM.COMP 
OUTPUT 

OUTPUT TR. 
COLLECTOR 

Min. 

1.25 

-

-

3.55 

BA9700A/BA9700AF 

Typ. Max. Unit Conditions 

2.04 2.24 v DUTY 0% 

1.43 v DUTY 100% 

10.0 µA Vo=24V 

1.70 2.10 v lo=50mA 

1.70 2.40 mA R1=0PEN POWER SW=2.5V 

0 7.00 µA POWER SW=OV 

- 24.0 v 

H 

L 

H 

L 

Fig.1 
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• J(;JD~J/ Application Examples 

R1 
43k 

R, 
15k 

GND~ 

GND~ 

R, 15k 

VREF 

2.2k 
R, 

R5 20k 

39k 
R, 

naNrn 

BA9700A/BA9700AF 

C, 
470µ + 

R, 
560 

L, 5V 
,---..--_.ro01~+--o v_OUT 

R, 
560 

RB100A 

D, 

+ c,,c, 
470µF 
X2 

L1 : RCH-875 121 K (.A~ 9'~t/l) 

Q, 2881009 
RB100A 

Vour 

+ 
C, 04,05 

470µ L, + 470µ 
X2 220µH 

rGND 

330 
R, 

L1 : RCH-875 220K (.A~ 9'tfilt) 
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.A 
1 
·:; 
7-
v 
~ 
.1 

v 
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R, 
39k 

R,. 
4.7k 

R, 
7.5k 

204 

GND~ 

v •• o 

GNDQ 

BA9700A/BA9700AF 

0, 

2581009' 

D, 

+ 
05,05' 
470µ 
X2 

R, 
470 

0, 
2501380 

R, 
470 

L1 : RCH-875 221 K ( ;;{ ~ :$1"'.ifll!) 

-II- -II- -"Ar -"Ar 
0 2 0 7 R, R, 

,to 
; .I.° I BA9700A < T. ~: c, OOUT 

T ""G SW -"Ar f * ---D ~.?J 0 R, L +b Q 

+ ~n~e.v GND 8p --::A-2 

Fig.6 1/l~-71 /-1:J /I~-~ (BA9700A) 
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• f!i~~!fl¥ttitb~/Electrical Characteristic Curves 

1M 

--;::; 100k 
I 

>-
~ 10k 
w 
::i 
0 

~ 1k 
u_ 

1 k 

b 
~'""<. 
lL ~PF' 
o,.~< 

_:,,,fao 
61 ~ 
r~Qo-2 

~~ 

JJ 
10k 100k 15kz 

R,(O) 

- 2oo -40'o~---11----100~~1 k~-1~0-k -1~00-k_1_M_1_0M 

FREQUENCY (Hz) 

v,,o 

GNDQ 

w 
0 
4 
f-
_J 
0 
> 

" > 

RDNrn 

1M 

E 1ook 
>-
0 z 
w 
6 10k 
w 
a: 
u_ 

>a: 
u_ 

4.00 

3.50 

3.00 

2.50 

2.00 

1.50 

1.00 

0.50 

0.00 

1 k 

1 

BA9700A/BA9700AF 

ho 1" 
t::;;t--

~~ 
'o kO ~:f.Q-R,-20 

'""::::: j_ 
"'o.f.Q 

' 

100p 1 OOOp 0,01 µ 0.1µ 

C, (F) 

I 

5 10 15 20 25 

Vee (V) 
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BA9701 /BA9701 F 

BA9701 
BA9701F 

DC-Dc:::::i ;....1~-9.ffl.A 1"/7-/ ~iv=¥· .:i v-9 
DC-DC Converter Switching Regulators 

BA9701 /BA9701 F Id:, BA9700A :,, 1) - .:;( tJ> S ¥i1!l~EE • 

.:::.1il5/t~~0)1:JU~I? ttlb1'J:9.Q PWM (/"Jv.Aljli~~) 

1i:£.O) DC-DC ::::i //\- 51 ffl A-(·:; 7 /? v .:¥'..:I. v- 51 

ffl IC "Z'T o 

ERROR AMP, PWM ::::J/Hv-51, l:l:l:tJ F71/\J:fH11J 

l'OC~nT~':l':9o 

BA9701 /BA9701 F are PWM (pulse width modulation) 
DC-DC converter switching regulator IC operated with 
reference voltage and triangular wave oscillation sup

plied from Series BA9700A. 

This IC is composed with ERROR AMP, PWM COMPA
RATOR and Output Driver. 

·~:& 

1) BA9700A:,, 1J-.A'tJ1 S, ¥i1!l~EE, .:::.1f!)/t~~O)#!; 

~I? ttlbf'J:9.Q, .A v-:;l'ffl IC 1'~.Qo 

2) ~fi::l:t!IPiiH: PWM !1:~50) 2 7'r::i "J ?~lOCo 

BA9701 t;t::p ..:I. 7' Jv 1/71 / 8 !::"/!"·:;Jr-~/", 

BA9701 F td:, SOP 0) 8 1:::0 
/ H ·:;Ir - V' t:t:U\lo 

3) ~l:l:l:tJ~i!ii!i~ITT-T.QO)t:ft;J~'TSIJ, BA9700A:,, 

U-XtO)~.A51.Av-~~~1'~fiO)::::J.A~§7/ 

tfiiJFiEo 
4) .A'T·:;/7'·:;/, .A'T·:;/§7/, 1/l'i-7-r/? 

W, ffaO)l:f:l:tJ~EEl•.Q~tW1'8.Qa 

•Features 

1) This slave IC receives reference voitage and oscil
lated triangular wave from Series BA 9700A for op
eration. 

2) Consisting of 2 blocks of an e;;o; ampmie; and a 
PWM comparator. BA9701 is packaged in DIP 8 
pins, while BA9701 F being mouted in a SOP 8-pin 
package. 

3) The IC is suitable for multi-output switching regula
tor. You can drastically cut the cost by means of in
comparable operation performance by master/slave 
combination with Series BA9700A. 

4) You can have any type of output voltage, e.g. step 
up, step down and inverting. 

• ?~M-t~~/Dimensions (Unit: mm) 

BA9701 

1 · 9.3±0.3 • 1 

LI1~ 
1 2 3 4 

~_j~ ~/' 7.6±0.3 ii~I,_ 
!~ IT::: 
o.5±0.1 o.z±o.1 

§?±o.3 I I 8.8±0.6 • I 
7.62±0.3 

BA9701F 

5.0±0.3 
0.2±0.1 

~I 

1 2 3 4 --i~=H 
0.65 

..,J___c;;;;;;;;;~ 
~ ~LEGtlilQP 
~1 §1_.j L -JL 

1.27 ± 0.2 0.4 ± 0.1 
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• :io ·:;? 91' 7' /f7.6./Block Diagram 

0$C.IN 
~~~--;5>-~~--<2>-~~~~~-

DEADTIME 
CONTROL 

• ~M:lil:k~.m/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~i.liHl!:EE Vee 7.5 v 
tf:jt.J Trjftj;jfE BVceo 24 v 
~~tU<.: pd *500(350) mW 

IJJ11'i..ili.lifB 00 Topr -20-75 "C 

1JMfi..ili.lifBOO Tstg -55-150 "C 

BA9701 /BA9701 F 

• '.!11ii.fr.J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25'C, Vcc=2.5V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

.A.1J;;t7t! ·;.i 1--~EE V10 -6 - +6 mV 

.A. 1J ;;t 7 t! ·;.i 1--'<[mt 110 -150 - +150 nA 

iii* .A."tJ ~EEfBOO V1eR 1.5 1.8 - v 

mJJv-:1?'1 :.- Av 60 80 - dB 

ll'ilt!JP.lt-$J~:MI: CMRR 60 80 - dB 

,\tJI~ 17' ;;l. ~mt IJB - 180 600 nA 

PWM.lt~fiflfl 

0 I 100 % 

tf:l tJ Tr 1) - -7 ';[Jn[ ILEAK 20 µA Vo=24V 

Vsat 1.5 2.5 v lo=50mA 

Ices 0.8 1.5 I mA 

11tll! Vee .A:IJ'.lltlHMll 2.5V-7.5V 
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ERR. AMP 
OUTPUT 

DEAD-TIME 

PMW. COMP 
OUTPUT 

OUTPUT TR. 
COLLECTER 

• J;bff19'J/ Application Example 

STEP DOWN OUTPUT 

5V 

208 

Fig. 1 

Fig. 2 

naNrn 

+ c, 
470µ 

220µ 

o, 
RB100A 

R,. + 
33k 

R" 
6.8k 

BA9701 /BA9701 F 

?INVERTING OUT I ~5V 

C4,C5 
470µ X2 

L1 : RCH-875 120K 

L2: RCH-875 220K 

H 

L 

H 

L 



Fig.3 £;f;:J;tffl;f- t'"Jt'.}l-:,,lli1j 

(BA9701) 

RDNm 

BA9701 /BA9701 F 

I:.~ ~:o,"I 
QoN 9 R, oo+O 

--vJv-_ J./llv- c I~ 
0, -'Wy- "T" 0 r--, R, O, 10, 

L_l R,+OUT 
E OB ~ ~ 0 ~ BA9700A 

v" + Qo, ~· -r:;-
~ I -'WY- R, 

rlh o, 
o,, 0 

rlh 012 -t!f- -11- GND 

0 D, R,,~ ~ ~ 0 
GND R,, 

-'Wv- 0 + 
o:Q f R,)BA9701I R,.~ 'Q 

-'WY- O, -OUT 

~~ R,, D*O 
L 0.1:0~~1~~? , _J 

Flg.4 £;f;:J;tffl;f-~-~~~lli11 

(BA9701) 
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BA9702FS 

BA9702FS kh~~7~~~~~1~-~-~~~C-5 

3-ch Switching Regulator Controller 

BA9702FS l:t, 7. -( ·:; 7- / ~ v =¥'.:iv - 9 I ~Ji!GT 6 t;:. 

~~~-~~ =~~~~$~ct17-77~~~k* 

~f*UHi@~"{'T o 
I7-7'/"1, 7i:J7? 9, PWM ::::J /l'~v-9iiH'~*1'E 

iJ1>1J, -tn-t'ti.~1£. ~1£. &fi~c"{'ff~~tf:l:tJt~JE: 

"{'~*To 

The BA9702FS is a semiconductor in a chip incorporat
ing a reference triangular wave voltage oscillator, etc. 
to compose a switching regulator. 
There are 3 systems of error amplifiers, protectors and 
PWM comparators with which you can set a preferred 
output voltage throughout stepping up or down or re
versing the voltages. 

•M:lit 
1)fi*¥.:i-7~1~JE:"96¥7F9-fA::::J/~J:I-~ 

YiliT-t•S !J, './ 7 ~ 7. 9- ~~;Et iiJflgo 

2) 7i:i 7 7 9 t:t.§ ch ~:IE:. ibf'F c t~rro 
3) ~T~@~ibf'Fi~!I:. ~ -tt6H'7-iz- /Yi!iT-i!Jt'filio 

4) _=:~jJi~:ji$t;J:~:ji~)J1ltk~IHli.fJ1;:~ 'o 

•Features 

1) With a dead time control pin to set a maximum duty, 
it is possible to set soft start. 

2) The protectors can be independently set and oper
ate each channel. 

3) A power save pin is equipped to stop the operation 
of a!! circuits. 

4) The triangular wave oscillator has a wide range of 
oscillating frequencies. 

•mlt 
DC-DC::::J /l~-9 

• Application 

DC-DC converter 

• 9i-ff~-tii181/Dimensions (Unit: mm) 

10.0±0.3 

12345678 101112 
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BA9702FS 

• :7'D ·:; 7111 J7~f7.b./Block Diagram 

RT OT NON1 INV1 FBI PD1 DT1 OUT1 NON2 INV2 FB2 GND 

• ~Mil:k'.iE~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

~imt~EE Vee 23 v 

~m1!!$1c pd BOO* mW 

tb1'FiaFx~llll Topr -25-75 ·c 

f*:ffi.lffi.Fx~llll Tstg -55-125 ·c 

I 
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BA9702FS 

• !lm~~ii/Electrical Characteristics (Unless otherwise noted, Vcc=5V, Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

~111:.)f!lJl'~m! le 2 5.5 9 mA PS=2.5V 

A:9/1~1~mt les - 0 3 µA PS=OV Fig. 7 

IJJ1'F~EEi'BlaJ Vee 3.6 - 23 v 

tl:l1:J~EE Vref 2.38 2.5 2.62 v l,=1mA 

.A.1:J~'.lf:Ji vii - 3 9 mV Vee=3.6-23V 

tl:l1:J~'.lf:Ji V10 - 2 7 mV l,=1-10mA 

lii*~fili~m! lrmax - - 10 mA 

.A.tl:l1:J~EEii Vrs - - 1 v l,=10mA 
Fig. 7 

PS IJJ1'F~EE Vth 2.3 - - v 

PS ffli:.~EE Vt1 - - 1.5 v 

PSA1:J1 /t"-:$1'/A Rsw - 20 - kQ 

~1mp,ij)J!itt lose - 260 - kHz Rr=10k0, CT=330pF 

.A.1:J~'.lf:Ji 1 f1i1 - - 4 kHz Rr=10kQ, Cr=330pF, Vee=3.6-23V 

tl:l1:J~'.lf:Ji 1 1101 - - 3 kHz Rr= 1 Ok Q ,Cr=330pF,DUTY=0-100% 

tl:l1:J~'.lEJ!£ 2 1102 - - 2 kHz Rr=10kQ, Cr=330pF, DUTY=0-50% 
-------
1m1Jliii"'f~~~EE 1 V111 1.32 1.42 1.52 v Rr=10kQ, Cr=330pF 

1miJliiiJ::~~~EE 1 V1h1 1.86 1.96 2.06 v Rr=10kQ, Cr=330pF 

lii*~1mp,ijifiitt fmax - 520 - kHz Rr=10kQ, Cr=120pF 

.A.1:J~'.lf:Ji 2 11;2 - - 7 kHz Rr=10kQ, Cr=120pF, Vee=3.6-23V 
Fig. 8 

tl:l1:J~'.lf:Ji3 1103 - - 5 kHz Rr=10k0,Cr=120pF,DUTY=0-100% 

tl:l1:J~'.lEJi4 1104 - - 4 kHz Rr=10kQ, Cr=120pF, DUTY=0-50% 

1m1Jliii"'f~~~EE 2 V112 1.28 1.38 1.48 v Rr=10k0, Cr=120pF 

1miJliiiJ::~~ ~EE 2 V1h2 1.92 2.02 2.12 v Rr=10k0, Cr=120pF 

RT!lili'f~EE Vr1 0.76 0.9 1.04 v Rr=10kQ 

CTYi/ff-T'.lE~mtfiH let 80 100 120 µA Rr=10kQ 

;t-//J~-7'71/ AV 60 78 - dB 

llll~lll!iti:J:I: CMRR 60 90 - dB 

:>J-7-tz ·y 1--~EE V;o - 2 6 mV 

;t 7-t:>J ~~ =~ iio - 2 30 nA 
Fig. 9 

1~17".A~mt lb - 40 100 nA 

lii*.A.1:J~EElP:laJ Vier 1.6 - - v 

~fO~EE Vps - 60 120 mV 

'.lE~mtfiH Ip 10 30 50 µA Fig. 8 

lilf'F~EE Vp 0.8 1.2 1.6 v 
[tl:l1:JilBJ 

•J-'7~mt lreak - - 3 µA Vo=23V 

~fO~EE Vsat - 1.3 1.7 v lo=50mA Fig. 8 

i1t*tl:l1:J~)f,E lorn ax - - 50 mA 
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• 'ili~IY:J~ttitll*!/Electrical Characteristic Curves 
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BA9702FS 
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BA9702FS 

• ill~~IBlllHil/Test Circuits 

2.5V 

Fig. 7 illU:lE@~tr@ 1 

2.5V 

Internal Bias 

v, 
A v VPS ~+~ + 

CH2,3t tll'iJ-i~IJ:;Ell'!lllft 

Fig. 8 )J!U:ltl§llltt@ 2 
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BA9702FS 

Fig. 9 illU:ltl9llltffill 3 

1::·:.-·~ 1::·:.-:g'fll; ~ At 
~t 

1 RT .=:J'!i ilJl~:!i* 9 1 ~ / 7tft:fit!li!l-T 

2 CT .=:J'!ii1Jl~:!i*91~/7~1l!li!l-T 

3 NON1 Error Amp1+J-.:tJ!li!l-T 

4 INV 1 Error Amp1 - A :fJ!li!l-T 

5 FB 1 Error Amp1 t±l:fJ!li!l-T 

6 PD1 Protector1 9 1 v - 7 ·:; 'f ~~:lEJf.lm-T 

7 DT 1 PWM Comp1 7·:; 1'"91.L.B:lEJf.lm-T 

8 OUT1 PWM Comp1 t±l:tJm-T 

9 NON 2 Error Amp2+J-.:tJ!li!l-T 

10 INV2 Error Amp2-J-.1Jm-T I 
11 FB 2 Error Amp2t±l:fJ!li!l-T 

12 GND GNDm-T 

13 PD 2 Pro~cio~91""'<-77'fB:lEJf.l!li!l-T 

14 DT2 PWM Comp2 7 ·:; F 91 .L.8'.lEJf.l!li!l-T 

15 OUT 2 PWM Comp2 l:i:l :tJm-T 

16 OUT 3 PWM Comp3 l:i:l:tJ!li!l-T 

17 DT 3 PWM Comp3 7 ·:; I'" 9 1 .L.B:lEJf.lm-T 

18 PD3 Protector3 9 1 v - 7 ·:; 'f ~~:lEJf.lm-T 

19 FB 3 Error Amp3 l±l:fJ!li!l-T 

20 INV 3 Error Amp3-J-.1Jm-T 

21 NON 3 Error Amp3+J-.:tJ!li!l-T 

22 VREF ~it!~iiill±l:tJ!li!l-T 

23 PS ,~'7--E-:fm.:r 

24 Vee Vee 
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• JiflffllBli&f§IJ/Application Example 

Vee (9V) 

Til 
10Uµl I . r' 

• 9i-1t,t$il'li~lll'l 

o, 
RBlOOA 

Fig. 10 

1) A1~7/~v~iv-9~~~. ~m~5/~A9 
~ A 1 ·;; 7 t [.; T jJJ 1'1= ~ it .Q ~ 7! EMl(Electro 

Magnetic Interference: •m-T)~) ':)i~9.Qil,~1f 

di> IJ ;t:9o L,:IJ• [.;, 1Bli&~7"-A;f-1 / ~. i!!ic**~51 

~IBI 1.,, :/-J[, F~liq:)i~9:tdi, ~m...t.~r"im;1:&> 

IJ;!:itli.. 0 

2) ,11 A .. • 1J ·;; 7' ;i,~X<J~ t 1., T, ...t.))R~i!!ic*·'R~51 ~ IBl 

L,~{tll, ~i2HlB.11~~:J'f:'b)i~ L, T < tC. ~ ~'o 1ilt:, 

~/7/~~~[.;T~, -~~e1/~-§/A.Y 

BA9702FS 

L 2 120µH STEP DOWN (5V) 

L,: RCR-1100 221K 
L 2 : RCR-1100 121 K 
L,: RCR-1100 220M 

(7. ~ 7~tl) 

R,. 
15k 

;i,:;:·~~~/7/~, 9/9Jv~>r'/~, lmllilH·~ 

/7-'/~~{leffl~tt~ [.; * 9 0 

3)A1~7/~§1~-F.A1~7/~~5/~A9 

,;1:, •ims J: U:•J.±~:J'f:~~t:;T<te~ di> .Q 'El~ ~{leffl L, 

T < tC. ~~'o 

**A1~7/~~5/~A9~, ~ffl•I±Wt~$ 

t:M [.; T ~ ~ v 7 9~~~ Pc ~~Ji[.;, il,~t:Jit 15 T 

M:~M.& Hleffl [.; T < tC. ~ ~I 0 
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BA9703K 

BA9703K kh~17~~~~~i~-~-~~~D-5 
3-ch Switching Regulator Controller 

BA9703K ,;!:, PWM 1.J:<t': J: .Q 3ch A 1 ·;d:. / ·~;f :::i / l--

0 - 7 l'9 o i*lflB,;J:fl'il-<7)~:f./R:tl:l:1Ji:J: fJJhi''f9.QO)l', 

:i't~fl'ill~t.f"QJliE1", 7-1' /.:?-JvFaic·1tt~i&:t:'- I- ';J:~j:_ L, 

;l':tth-o tl:J:1J<7) CH 1, 2 ';J:::A.7·;17'5l'r)/tl:l:1J, CH 3 

';J:::A.7·;17'7·;17'tl:l:1Jffli:~l):~t~nn';l':9o ;l':f:::., ~511J 

$1J:O) l' i::· 7':t :n ;l 71J: c'O),Y,- 9 :lJr.-#,H°ffO)~i~t:W<il 

l'9 0 

The BA9703K is a PWM type 3-ch switching controller. 

•%~ 

1) tl:J:1Jp.)ti;1:7'·;1:/.:i.7'Jr.-tl:l:1Jff~:<t (mJ<J.i-.-71-;t;-Jr.-

JMJJ l':t/~mt1®, :t7~mt1®i&ltil:i:~l):tE:QJtiEo 

2) =~ i&:~:f.IR:@l~~d;J: ~tE: n'-::J~~i&:1l:t:Mlito 

3) ?11~-777-1.J:<tmM~~@JMii*!Mo 

4) l~·y-J--V'£j: QFP 32pino 

•Features 

1) The output stage is composed of a push-pull output 
type (pseudo totem pole type) with which ON and 
OFF currents can be independently set. 

2) The triangular wave oscillating circuit is stabilized 
and can cope with higher frequencies 

3) Builtin timer-latch type . short-circuit protective 
circuit 

4) The package is a QFP 32 pin type . 

• JI]~ 

DC-DC ::J//'\-9 

• Application 

DC-DC converter 

• 9~Jf~-t5!~/Dimensions (Unit : mm) 

9.0±0.3 
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• :i D ':t ? 1f 1"7" ?"7 A/Block Diagram 

CTL 1 CTL2 IN3+ IN3- F83 DTC3 

IN2+ IN2-

218 

1.97V - A. A. / 
1.44V _/ V V 

VREF 

F82 OY2 OX2 

naNm 
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OY3 OX3 

OX1 VE2 



BA9703K 

• ~Mil::k:lE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~~~EE Vee 20 v 
~gm!!<:: pd 400* mW 

ibf'Fi.!1.JflBllll To pr -25-75 ·c 

fli'<ff:i.!1.JflBllll Tstg -55-125 ·c 

• ll~U'l~~ti/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=6.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

{7'1~17.:i:f*> 

3f:1$J)~·•:m Ice 5.0 7.5 mA ili:h OFF P\f 

7. )! /1~1P#)~f\'~mt 
Fig. 9 

lsTB 6 11 µA 

{~$11!:EE$) 

ili :hiltEE VREF 2.418 2.480 2.542 v IREF=-1mA 

.A :h 'ti :lE:Jf Dvu - -4 -10 mV Vcc=3.6--+18V 

~ f.f'ti':lE:Jf 1 
Fig. 10 

DvL01 - 0.5 4 mV IREF=-0.1--+-1mA 

~ f.f'ti':lE:Jf 2 DvL02 - 5 10 mV IREF=0.1--+-10mA 

~:l,Uli&'.:k 1 Fosc1 - 514 - kHz CT=330pF, RT=5.1k0 

~iBl:k~ib 1 (Vee) DNC1 -1 - 1 % I Vcc=3.6--+18V 

~~i&'.lfH.~.ll!11i:EE 1 VosH1 1.87 1.97 2.07 v I 
~~i&'.lfff~.ll!'ilEE 1 Vosl1 1.36 1.44 1.52 v i 

~~~i&'.:k 2 fosc2 - 790 - kHz CT=180pF, RT=5.1k0 Fig. 11 

~iBl:k~ib 2 (Vee) DNC2 -1 - 1 % I Vcc=3.6--+18V 

~~i&'.lfH.~.ll!11i:EE 2 VosH2 1.89 1.99 2.09 v I 
~~i&'.lfffl!U!:EE 2 VosL2 1.31 1.41 1.51 v i 

.A.:h :;t 7 -tz ·:; t-11i:EE V10 - 2 6 mV I 

.A :h :;t 7 -tz ·:; I- i!tmt 110 - 2 30 nA 

.A.:h1~1J77.'lltmt IBIAS - 40 100 nA 

~~.A.:hiltEElBllll VcM 1.6 - - v 
NULL 5* 

mJJL--:1fl]~~ Av 60 78 - dB 

~~lllilt 13-l!JH.<.l:I: CMRR 60 90 - dB 

ii* ili :h iltEE + VoM+ VREF-0.3 2.41 - v 
ii* ili :h 11i:EE - VoM- - 760 900 mV 

ili :h :;., >711i:im loM+ 2.0 2.4 - mA VFs=1.6V Fig. 12 

ili:h'.J-7.•mt loM- -60 -88 - µA VFs=1.6V 
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Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

{PWM ::::J/Hv-9$} 

).. 1J [, ~ l '1ii~E£ 1 VTO 1.87 1.97 2.07 v 71-7-1.1:1:0%, * 
).. 1J [, ~ l '1ii~E£ 2 VT100 1.36 1.44 1.52 7 :i-7-1.!:I:100%, 

Fig. 11 
v * 

{T·:; 1''91 .4::::i/ t-ci-Jvflll} 

).. 1J [, ~ l '1ii~E£ 1 Voo 1.87 1.97 2.07 v -T :i-7-1.!:I:0%, CH3, * 
).. 1J [, ~ l '1ii~E£ 2 Vo100 1.36 1.44 7-':i -7- 1.!:I:100%, CH3, * Fig. 11 

1.52 v 
)..1Jt~1J77<~iiit los - 0.32 0.54 µA VoTc=2.0V 

CH3 ::t7Ri¥V-7<~iiit loOF3 -100 -420 - µA VoTc=1.5V Fig. 12 

7·:;7-'E- FV-;;<~ifit IDLM -230 -580 - µA VoTc=1.5V 

J...1J ;;< v ·:;:; =i Jv F~EE VTI 1.68 1.82 1.96 v 
)..1J;;< 9 /1~1~E£ Vsrn - 23 80 mV 

.A1J7·;i7~E£ VLT - 21 80 mV Fig. 13 

)..'f]:;-;;<~ifii lscP 1.1 2.2 3.1 µA 

.!:l:fXfi;;< v ·;i :; =i Jv t''~EE VTc 1.15 1.24 1.33 v 

10 20 30 mA 

103 -10 -20 -30 mA RE3=2.7k0, Vcc3=6V 
Fig. 14 

CTL 1 :;j"/~d* VQN1 - - 1 v 
CTL 1 ::t 7~d* VoFF1 2 - - v 
CTL 1 ilffil"f~iiit lcTL1 30 70 110 µA VcTL 1=5V Fig. 15 

CTL 2 :;j"/~1* VQN2 - - 1 v iilif!" 'E - Hi¥ 

CTL 2 ::t75R1* VoFF2 2 - - v IM'H- Hi¥ 

CTL 2ilffil"f~iiit ICTL2 30 70 110 µA ii!J1'H- Hi¥, VcTL2=5V 

* CT=330pF, RT=5.1kQ 
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• -~fl9~ttdUl/Electrical Characteristic Curves 
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w 
0 z 
w 
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lL 
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Vcc=6V 
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• iJllJ~IEl~~/Test Circuits 

Fig.9 ilU'.ltliilR!~ 1 
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100 

BA9703K 

J1.6V 

2.0V l 

Fig.10 ilU'.ltliilR!~ 2 
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2.0V l 

Fig.11 )J!U:ltl§ll!IH~ 3 

1.7V l 

Fig.14 lJIU:lEl§I~~ 6 

2.0V l 

Fig.12 )J!U:ltl§I~~ 4 

Fig.13 lJIU:lEl§I~~ 5 

'"" '+ £]" 
V""l J,Vcru 

Fig.15 lJIU:lEl§lm~ 7 
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BA9703K 

Pin. No. Signal m T- llli At 
~t 

1 IN 2+ CH 2~71:lt!IJl;fi :Ji:t.R•i.AhmT-

2 IN 2- CH 2~71:lt!IJl;fi t.Ril!i.AhmT-

3 FB 2 CH 2~71:lt!IJl;fi tl:JhmT-: t~H1L.&U"8itf ;::O)mCft 1N 2-0)ra%:1t•97.>;:: t t:J: fJ, f1H~~~'.lt-\">i.il 
:fi:Hi!HI f fil.' ;i: 9 o 

4 OY 2 CH 2 tl:J h I- 7 /:;/:A. :$1 or 7'ililii~~'.ltmT-: l!m.&U"WiH ox 2 mT- t ov 2 mT- t O)raii:1t•9 7->;:: 

5 OX2 
ti:J: fJ, tl:J}Jj-';7/:;/;A.:$10);f7~iJiifft'.lf:l,;l:go 

6 OY 1 CH 1tl:Jh1-7/:;/:A.:$1 or7~iliiB'.ltmT-: l!m.&V"W:llH ox 1 mT-t ov 1 mT-tO)raii:11•9.g;:: 

7 ox 1 
tt:J:fJ, tl:J}Jj-';7/:;/;A.:$10);f7~iJiifft'.lf:L,;l:go 

8 VE 2 CH2tl:Jh~iliift'.ltmT-:a;f1Lf;::O)mCftGND~~-·9.Q;::(:~J:ij, OUT 2 O)tl:J}J~iJiiH~'.lE L.. ;!: 
9o 

9 OUT 2 CH 2 ;t-//:::J v'l::\ltl:JhmT 

10 Vee1, 2 CH 1, CH 2 ~im~iJ:iljlff : ~iJ:~EHI: 3.6V iJ' S 15V O)iBl!!Jl'fieffll' ~ ;!: 9 o 

11 OUT 1 cH 1 ot-:t;.,:::ii,.'J::\ltl:JhmT-

12 VE 1 tl:Jh~iliiB'.ltiiiliiT-:amf;::O)mCftGND~~-·9.g;::(:~J:ij, OUT1 O)tl:J}J'il[iJiiH~'.lf:L..;!:9o 

13 GND li!l!!mT-(OV) 

14 Vee 3 CH 3~iliilmT-: ~il*~EHI: 3.6V iJ•S 15VO)iBl!!Jl'fieffll'~;!:9o 

15 OUT3 CH 3tl:Jh•T-

16 VE 3 CH 3 tl:Jh~iliiB'.lEmT-: l!mf ;::O)YlfflT-t GND r.ii=m•9 .Q;:: t t:J: fJ, OUT 3 O)tl:J}J~iJiiH~'.lE L.. ;!: 
9o 

17 OX3 CH3tl:Jhl-7/:::/:A.:$1 ot7~ilii~~'.lt•T-: l!m.&U"Witf ox 3mT-t ov 3m-f-tO)raii:11•9.g;:: 

18 OY 3 
tt:J:fJ, tl:Jhl-7/V:A.::\IO);t7~iliifft'.lf:l..;1:9o 

CH 3 f*!l:.ll~raia'.ltm-f- : VREF YlfflT-O)~E£ f 9HtttO)l!m1'?1'!1J L, T-9:.i .Q;:: t t= J: fJ' CH 3 O)f*!l:.ll~rai 
19 OTC 3 f~~'.lt L, * 9 0 <!J St:, ;::O)•T-t~ffmT'tO)~~--IM•97.>::t~J:ij~7!-:A.::\l-!-ff~·l' 

9o 

20 FB 3 CH3~~:lt!IJl;fi tBh•T-: l!m.&U"W:!if;::O)•T-t IN 3-tO)rait:lt•97.>::tt:J:fJ, f1H~~~'.lt-\"> 
1M1Hill11Hrl.';i:9o 

21 IN 3- CH 3~~:lt!IJl;fi f.R~.Ah•-=t-

22 IN3+ CH 3~~:lt!IJl;fi :fFIHi.AhmT-

23 CTL 2 CH 3 ON/OFF•T-: H vA:"Jvl'· CH 3 iJfli.J1'Fl..;!:9o L vA:"Jvl" CH 30)li.Jf'FH~li:.l..;!:9 0 ;::O)m-f-
I;!: CTL 1 iJf L t,.A;"JL-O)ll;jO),fj.'l!ilVJ t f.J. fJ ;!: 9 o 

24 CTL 1 :A. ::\I /I~ 1 'E - i-:·~IRfilff : H vA:"JL- l'£i.l!~E£.& U":i: CH O)!l!M'F f 1¥1.1:. L.. ;!: 9 o L v A;"Jv :i: CH iJ'°IJJ1'F L.. 
;!:go 

25 Vee ~iJ:•T-

26 VREF £!$~i±J±i)J~itff: 2.48V (Typ.) i i±i:iJ L.. ;i: To 

27 CT =:~i&'~~IEI~ ~~Ji!ili&'hft'.lt8J!M••T-: 8Jlf ;::O)•-f-t GND r.i1:1t•9 .Q;:: tl:J: fJ, =~i&' 
~~Ji!ili&'hfft'.lf: l,;j:go 

28 RT =:~i&'~~IEI~ ~~Ji!ili&'tta'.lEl!mli•YliiT-: l!mf ;::O)•T-t GND rait:lt•9 .Q;:: t t:J: fJ, =:~)&' 
~~Ji!ili&'h f B'.lt L.. ;i: 9 o 

29 SCP ~.li~1*~1El~ ll;j'.lEtta:iE•••••cr: ••t::O)•T-t GNor.ii:1t•97.>::ti:J:fJ, ::\l1?-7·y 
7-/Ji\'.~.li~f*jilEJ~O)ail'.lEtt f ~~'.lE L.. * 9 o 

30 IN 1+ CH 1 ~71:lt!Wi\~ :fF!.Ril!i.A:t.J•-=t-

31 IN 1- CH 1 ~~J:tll!ifi lii$i.A:t.J•T-

32 FB 1 CH 1 ~~:lt!l!i~ tBh•T-: l!m.&V"Wfitf;::O)mT-t 1N 1-tO)raii:11•9.g;::e:1:J:fJ, f1H~~~'.lE-\"> 
i.il:fl'Hillll f fil.' ;i: 9 o 
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• AAiiT-lfc!ii'~ 

:::J 
N + I _J 

f-- f-- "' "' 0 0 ~ ~ 

Vee 

VREF 

CT 

SCP 

IN1+ 

IN1-

FB1 0 

+ I N N 
N N OJ >-
~ ~ LI.. 0 

Fig.16 

e 1j!JILJ:.0)5:U~ 
1) *i!!M:ITT<::kJE:~~JJ:.Q)~J.±~.A.1J Gid:l.'"Z'< t.:~1.'o *I!! 

M:ITTi::kJE'.t~~~;tt::~I±~ .A.1J9-'5 C:, LSI ~f~1~T-'5;:: 

Ui@ IJ ;!':TO)""(' ;:\1~ ( f,: ~ \, 'o 
2) 1~ffl G ij:-1, ':vi/;iT-(i/,XQ)~-T~!!JI Hr-:i T < t.: ~ 1, 'o 
· 111x7 "J 7:a:~~~1*~1El~~~{~ffl G id:I.' C: ~ti, 

OTC 3 ~-T (19 pin) ~flt-ill GT< t.:_· ~ \. 'o 
. {~ffl G id:\, 'T "\' / * JvQ)~;fi~lji~(j: t±:: 1J tf H (//\'Jv 

BA9703K 

"' "' 0 "' "' ro f-- >- x 
LI.. 0 0 0 

Vcc3 

GND 

VEI 

OUT1 

Vcc1.2 

OUT2 

N ;:: x N x w 
0 0 0 > 

ilill·Hcii'li'il 

L::: id:-'5 J:? t::: G, A.1J~-T ~ IN+ 'j: VREF Ul*7\: G, IN 

- tiflt-tll GT< t.: ~ 1, 1 o 

3) ff~f~?'c ~ ~ ;t T{~ffl G ij:-1,' "Z' < t.: ~ 1, 1o 

~t±:: 1J~-T"z.'~j;_ T-'5 f~?'c C: IC O)J\ 1 T' .A(;:: J: -'5 f~?'c 

(VccXlcc) ~;/JO;ttdlif, ff~f~?'c~~;tid:1.'J:? ,:::;:::· 
)i~< t.:~\,10 
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• JiCJJl:l@~f§ll/Application Example 

30k 

30k 

30k 

30k 

30k 

226 

30k 

SOFT START 

50k 

DEAD TIME 

OTL 1 =H STAND BY 
* =l ACTIVE 

OTL2=H OH3 ON 
=L OH3 OFF 

01740X2 

Fig.17 

naNm 

+ 470µ 

U.V.L.0. 

BA9703K 
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BA222 CR 9-{ -;7 

CR Timer 

BA2221.t, :ITT;yO);ij.1-;J-LtOO~l."~tll!U, ffiijf,!p~lll[~7'::;-9 

JL-11f~~~lli[ {> CI: {~ffl l." ~ .Q 9 1 v IC l." 9 0 

511~/~~~~. ~tt~O)•ttt~/7/~~~~V1 

7C8~S•ft~0)~00l."Ga~B~l."~~9o·~~. 

~~~v JL-7-1\1 :iv-9 {> c"'-O)U.~OO{f:JitffltiilJllg-r 

9o 

The BA222 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment. II is designed so as to re
quire least external components. 

·~;Ill: 

1) V17C8~S•ft~0)91~/~8~WilJ•o 

2) -~~. ~~~v JL-7-1\1 :iv-9 {> C"'-O)U.~00{> 

Jitffl tfilJllgo 
3) ~fiij~)Ml;J: 200mA t~t±l1JO)~)M;lif~S tL.Qo 

4) iNAll~~/ll:J:50ppm/°C (Typ)0 

5) ~j~~Jb$1:J:0.1%/V (Typ)0 

6) TTL, DTL @mt ii[~ilJllgo 

•m~ 

T1v191V 

-~~VJL-7-1'11:fv-9 

~~~v JL-7-1\1 :iv-9 
/"i'J[,..A~~~ 

ft~~ 

::,,-Jr/.A91V 

e mt~'1°5i~/Dimensions (Unit mm) 

•Features 

BA222 

-JL 
0.3 

c 1.0 
r--

1) Wide timing range from microseconds to several 

minutes. 
2) Wide range of applications, including monostable 

and astable multivibrators. 
3) A load current of 200mA is obtainable. 
4) Good temperature stability (typically 50ppm/°C). 

5) Power regulation (typically 0.1 %/V). 

6) Capable of directly driving DTL and TTL circuits. 

• Applications 

Delay timers 
Monostable multivibrators 
Astable multivibrators 
Pulse generators 
Dividers 
Sequence timers 

00175-40-S2G559 227 
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• 7·a-:;? ~ 1' 7'?7 A/Block Diagram 

'3 w 0 
(.'.) 

> z 
0 "' (.'.) I .. 
if> I w g "' I 0 >--

• 1*:1$@iH11£~/Circuit Diagram 

Vee 

THRESHOLD 
I 

RESET 

DISCHARGE 

Fig.1 

• ~Mll::*:'.lE::m/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~lUf.~1± Vee 18 

~rnU'l~ Pd 500 * 
-

tii'Fiili/J'fl"BIIll Topr -20 -75 

f!j.\?"f)ii\/J'iGII!I Tstg -55-125 

228 RDHrn 
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if> 
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Unit 

v 

mW 

oc 
oc 

D, 

2200 
R,. 

BA222 

Q,, 

OUTPUT 



BA222 

• ~~ur..i~tt/Electrical Characteristics (Ta=25°C, Vcc=+5V, +15V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

Vee 4.5 - 16.0 v - Fig.11 
------------+-----+-----+-----+----+---+---··--·-------j-------

101 - 3 6 mA Vee=5V,RL=OO Fig.11 
---------·----+---

1o2 - 10 15 mA Vec=15V,RL=oo Fig.11 
------------+------+------+-----+------+---·--+--------------r------

TERR(M) - 1 % RA =1kQ -100kQ, C=0.1 µF F ig. 12 
--- f----+-----~t------+----+-------------t-------

.lli.~'.IE'.th1H 1::: /?i.ffi'iJt~ 
ToT (M) 50 ppm/ 

·c Fig.12 
th$ 

---------+----t------t-----+------t---t---·---------------j--- ··-----

.lli.~'.IE'.th1H 1 ::: ::,. ?~il*~ 
Tos (M) 0.1 %/V Fig.12 

th$ 
-----------+-----j-----t--------t- -------+---+---------------------+------

1!\\~'.IE'.th1H 1 ::: ::,. ?liill 2.5 % R A=R s=1 kQ-1 OOkQ,C=0.1 µF Fig.13 
----------+-----+-----+-----+----+---+--------·------ .--.·---- -

1!\\~'.IE'.th1'F91::: / ?i.ffi'ill~ 
ToT (A) 150 

ppm/ RA=Rs=1kQ-100kQ 
Fig.13 

th$ °C C=0.1 µF 
-----------+-----j----j------r-------t----r---·------- ---+----------
1!\\~'.IE'.th1'F91 :0: / ?·~)!*~ RA=Rs=1kQ-100kQ 

Tos(A) - 0.3 - %/V COlF Fig.13 
- =µ 
;(l.;·y;/3Jvi''~EE VTH - 2/3XVcc - v - Fig.11 

-----------T---------t-------t-------t-----r-----t----------------t-------

A I.; ·y ;/ 3 iv f''~)li! I TH - 0.1 0.25 µA - Fig.11 

t-•J:t.f~EE VT - 1/3XVcc - v - Fig.11 

1--');t.f~)li! IT - 0.5 - µA - Fig.11 

')t·yt-~EE VR - 0.7 1.0 V - Fig.11 

IR - 0.1 - mA - Fig.11 

VCRT1 2.60 3.33 4.00 V - Fig.11 

VCRT2 9.0 10.0 11.0 V - Fig.11 
-------------j-------j-----j------·r------j----j------·--------·----j---------

VOL 1 0.25 0.35 V Vcc=5V, lsink =5mA Fig.11 
t-------+----+-----+----+----+----------·----+-·-----

VoL2 0.10 0.25 V Vcc=15V, I sink =10mA Fig.11 

VOL3 0.40 0.75 V Vcc=15V, I sink =50mA Fig.11 
t--------j-----+-----+------+---+------------j--

VOL4 2 .0 2.5 V Vcc=15V, lsink =100mA Fig.11 

VoL5 2.5 - V Vcc=15V, I sink =200mA Fig.11 

VOH1 2.75 3.30 - V Vcc=5V, lsource=100mA Fig.11 

VoH2 12.75 13.30 - V Vcc=15V, I source =100mA Fig.11 

VOH3 12.50 - V Vce=15V, lsource =200mA Fig.11 

tr 100 - ns - Fig.11 

100 - ns - Fig.11 

• -~~~tlitb*'*/Electrical Characteristic Curves 

I 15 l---+---+--f---+--+----1---!H----! 

MINIMUM TIGGER VOLTAGE: Vr lmrnl 
IXVcc =VI 

Fig .2 I~ J v 7< IJli- t- 1) :1f~EE~i¥tt 

0 4 

naNm 

I 0 

SUPPL V VOLT AGE Vee (V) 

Fig.3 J!l\1~-i5-~i¥~ilil-~iJU~EE~i¥tt 
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2.0 

~ 1.8 

J: 1.6 

~ 
~ 1.4 

UJ 1.1 

~ 
~ 1.0 

~ 08 
z 
0 i= 0.6 

~ 
:l 0.4 

~ 

z 
!t 

0.2 

10 

.. 1.0 

~ ... 
g 

...... 

..... 

p 

0.01 
I 

v 
ss·c .J. 

H'"""'" -+-
2S"C L 

H H 
12s·c 

sv Yee· ISY 

10 20 100 

SOURCE CURRENT : ISINK (mA) 

Fig .4 t±l tJ ti± (~ilil! 1 1HIJHM1 

Vee= IOV 

_.--j 

II P1 
fl 

LO' 2s·c-

~ 12S"C A 

~ss·c ~ 

s 10 ~ ~ 100 

SINK CURRENT: ls1NK(mA) 

Fig.6 t±ltJtl±(~l!01l!JJ)~·l1 

1. 01s,---,,..---.--..--.---.---.--,.---. 

I. 010,1--t-----tf---+--+--+-+--+---< 

I. OOSt--1+--+--t---+---+--+--+----l 
I \ I~---

1. 000·1--f--<'1<1--+-"""'.i---=1-i---_+-+---.J 
t--+-

o. ••st--t---t--+--+--+--+--+---l 

0. 9901--t---+--+--+--+--+--+---I 

o. 985!'---'-~--L--,,':-o _...1..._...11,,.....-l.-_J,o 

SUPF"l Y VOLTAGE: Vee (V) 

BA222 

Vee 5V 

Z -s~>c·.11 
!t 1. o t--+--+--+-+---1.,_ i 2s·c~/~~==-1-...---1-4..--...J 
ui 1 .ff_ 12s·c 

~ ll 
g rf7i11 
~ ~ ;:: o. • 1--+--+~"f'---+--lf-+-+-t---t 
~ l/ ... 
:A 

o. 01 .__....__._._,_ _ __. __ ..._....__._..__ _ _, 

s 10 10 so 100 

SINK CURRENT : ls1NK (mA) 

Fig.5 t±l tJtl± (~il;l! 01l!JJH<i•11 

10 Vcc-15V 

-
1.0 

-ss·c -}-
2S"C 

~ Iii" 

~ jlll"" 
I 

12s·c 

~ 
o. 

P" 

o.o I 
5 10 20 50 100 

SINK ,CURRENT: ls1NK(mA) 

Fig.7 t±l tJ .. 1± (~J! 01HIJ)1;¥tt 

g 2sot---ff---f--l--+--+-./llc_+--I 

:e 
~ 2001---t--t---t--+-,..,,.,,,_-+--+---I 
~ 

0.1 0.2 0.3 0.4 

MINIMUM TRIGGER VOLT AtE: YT lm1n) (X Yee= V) 

RDHRI 



I. 0 IOl----1------4-----1----1-----+---+-+----4 

I 0051----1------4----4--+--+---+-+---i 

---
-- - •-.j.._ 

1 ooof-+--+-----=!~-+-.d----+-+-_j r---. __ ---
0 9%t---t---+-t---+---+-+----+---l 

0 990 I----+--+-+----+---+-+--+-___, 

0 985.....__.....____.___,_.....__..____.._...___, 
-7'> -50 -l'> 15 50 7S 100 IZS 

AMBIENT TEMPERATURE :Ta ("C) 

• ill~~IEJl&~/Test Circuit 

BA222 

lstnk 

lsource 

Fig.11 

• liCi.111'911/ Application Example 

(1) -~'.it .. JL-71~1 :il/-11 

6800 

Vee 

$~'.it" JL-71~ 1 :il/-11 t i.J Tfffflt .. ~ bHt, Fig.14 

(]) J: -';H.:tt~ i.J * 9 o 

1- 'J :1i1~~ff~nna~ ti n'iJ"' t ~, 1±rtH;J:"1J-"(])~fl,; 

l.:ilb IJ, 111 ! ;....1':::i;.... 7;.... if C l;l:, ~~ ~ tit.:t*;SI.: IJ-:> 

Tl.'*9o l- 1J :fi1~~f~P1JD9.QC: tl.:J:-:>T, l:l:l:t.Jt;t 

"J\1"tlJ-:>T, 111 !/1':::i;....7;....ifCt;J:, :1C~Hit61;> 

*"to 
C:(])1!1!/1':::i;....7;....ifC(]):1C~~OO~~M~(])1!1! 

/1'~tt$RAttU~~1!/1':::i;....7;....ij-C(])~'.iE:ft~ 

BA222 

Vee 

111 
RA 

BA222 

IC 
--u-

TRIGGER 

Fig.12 

Vee 

111 
RA 

BA222 RB 

le 

Flg.13 

~'.it~ ti* 9 o .: (])~J3:ff2/3XVcc t ~ i.J < tJ-:> t.: t ~ 
I.:, IC~$(]) 7 IJ "J /7 IJ ·:; / f IJ i! ·:; I- i.J, 1:1:1 :t.J f 

"l\1"1.»S"IJ-""t~fl::~1t*9o Fii.l~I.:, ~1 ! /1' 

:::i;....7;....ifC~~~~tiT, *(])~1!/1'~~~SlT 

\,\*"to 
IEli!f I- IJ ;Ii~ 1!.Q 1.: t;J:, 1- 'J n~-T-5pinl.:, 1/3XVcc~J 

""f(])~a:: Hnna-r .Q.: t 1.:J:-:> -rff 1 * -r tf, 1. '-:> t.:;,, 1-

'Jn~ ti.Qt, ~ 1 ! ;....1'~r .. ii:fi(]) 1- 1J n~a:: t 1;J:111tmJ1* 

CIJIJ*"to 
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R, 

CI 

BA222 

TRIGGER lJ 

TIME (1) 
TIME CHART 

Vee 

OUTPUT 

~ 101---+--+-~'--E----l--+---,i 
.3 
0 

w 1. 0 >---+--#---ii~~_,___,..---; 
0 
z 
<( 

,_ 0. 1 l--+--A--~~---1--+--1 
0 
<( 
Q. 

~ 0 .01 i<--4--1-~'--.,__-+---+--1 

0.001 ~~~~~~~~----; 
10µ 1.0m 100m 10 

100µ lOm 1.0 100 
TIMING PERIOD· I 'SI 

(2) ~~:if:" Jlr7-J~1 :iv-11 

~~:if:" Jt-7-1~ 1 -;· v-9 t ~ Tfil!.Ell9 .Qt~ t;J:, Fig.15 

O)J:? t:tt~ ~ * 9 0 

111~/?:::i/7/~C~, ~~~6*#H91~/?~ 

#en RAM tf t: RB t lit; -r Jc~~ ti, tiX~ t;I: R st li t; -r 
rrtJti*9o Z..O)f;:;~t:, t±l1J0)7.:i.-71~17Jt-t;I:, 

111 ~ / ?t!t#i:n RAJ.iHJ Rs!: J:? -r~:lf:'Z' ~ * 9 0 111 
~ /?::J/7/~C t;J:, 91 ~ /?iJrf'!=cj:q;J:1/3Vcct2/3 

VcctO)r .. i1"3ttiX~Ht •J ll& ~ n'* 9 o 

RA 

Rs 

CI 

BA222 

Vee 

OUTPUT 

BA222 

I , =0.69·R .. ·C 
~ I' =0.69· (R ,+R,,) ·C 

o=LFU 
TIMING 

CAPACITOR 

100 

c;:: 10 .3 
0 

w 
0 

1.0 
z 
<( ,_ 

0.1 
0 
<I 
()._ 

<I 
0 0.01 

2/3 v 

··-- l/3x Vee 

TIME It! 
TIME CHART 

FREE RUNNING FREQUENCY : f (Hz! 

91 ~ /?:::i /7/~CO)~'f.ii:lf1/3Vcct:if.,.Q t ~ t;I:, 

I- IJ :fi ~ ti T, l*Jg50) 7 IJ ·y / 7 i::J ·y /:If i! ·y I- ~ ti, t±I 
1J t;J:"J\1" t lj: I), 91 ~ / ?:::i /7/~ CA.O)J'C~;lf 

2/3Vcc-a; 1"~* IJ -a;9 o 

.Av ·;1-;., 3 JI- l"~EE0)2/3Vcc-a; 1"t:Ji9 .Qt, 7 1; ·;17" 

7 i::I ·y /·ffl) i! ·y I-~ ti, t±l1J t;!:"i::I-" t f.J: IJ -a; 9 o li'i'JP! 
t:, 91 ~ /? ::J / 7/ ~ C t;I:, Rat Ji~ TtiX~:lf~~ ~ 

ti-a;9 0 
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BA223 CR 91'7 
CR Timer 

BA223ti, l\UU, ffilJffli~~'\"'7:}$1Jv•l1j~~ilUitJ:c'O)ffl 

)it:: iii Ld.: $11xICT9 o 

$11 ;:,:,,7·~i'fr.,iit, 5'H•HH!HitC:, :::i>T-/-ttt::J:~Hli:'.iE 

T~. {O)ft'.iE~~' x1?D~~s•~~O)-~TT~ 

~90 

W-~'.iE-x Jv-T1\17v-$1, ~~'.iE-x Jv-T1\17·i.,.-$1 tJ: 

c:· /\. 0) $•ml tJ: Jitffl IJ~'iil'llr c" 9 o ~ fof ~ifiUi 2oomA1J'~~ 

G n, TTL, DTL[fj]~~ C: O)i!Hl5t 'iil'llrT9 0 

The BA223 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment 

• ~ft 
1) -x1? orJ;fJ•Gtt~r .. i0)$11::. /?~li:'.iEIJ~·'iil'llro 

2) .!¥~'.it. ~~'.iE-x Jv-Tri17'v-$1 tJ: [A.0)$•rnltJ: 

Jitffl IJ"''iil'llro 

3) ~ fof~ifiUi200mAC:~t±:l 1J0)~5Jith~·~~ G n .Q 0 

4) )Jii\fl~'.itli ti50ppmrc o 

5) ~;JU[JBH.JJ$ti0.01%1Vo 

6) TTL, DTL[fj]~~ C: iUl5'iiJ'llro 

7) ::J/ t--D-Mffii=f1t~o 

• JfHt 
7-'1 v1$11-x 

W-~'.iE-x Jv-7-1\ 17· v- $1 

~~'.iE-x Ji,71\1 ·:;fv-$1 

HJv.A~j:,~ 

~Pcil~ 

"./-7/.A$11 x 

BA223 

• ~Hf~'tj")i~/Dimensions (Unit : mm) 

19. !J t -------1 
J-

~ 1 

17.78±0.3 

e Features 

1) Wide timing range from microseconds to several 

minutes. 
2) Wide range of applications, including monostable and 

astable multivibrators. 
3) A load current of 200mA is obtainable. 
4) Good temperature stability (typically 50ppm/°C). 
5) Power voltage regulation (typically 0.01 %/V). 

6) Capable of directly driving DTL and TTL circuits. 

7) Equipped with controlpin. 

• Applications 

Delay timers 
Monostable multivibrators 
Astable multivibrators 
Pulse generators 
Dividers 
Sequence timers 
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• :iD ·;.i ?11'17"?7.t./Block Diagram 

0 
z 
0 

• l*lall@~'14lilW11/Circuit Diagram 

Vee 

THRESHOLD 
6 

TRIGGER o---+----+---t 

RESET 

R, 
10ki1 

a:: f- f- _J 
w :::0 w 0 
0 Q_ Cf) a:: 
0 f- w f-
Cl' :::0 a:: z 
f- 0 0 

0 

Fig.1 

• ~~<tlil::k'.iE~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

il!:ibl\\ilU.± Vee 18 

ff:gfitSI<: Pd 550 * 
illf'l'jglf lB IHI Topr -20 -75 

f~W'fig!flBIHI Tstg -55-125 

234 RD Nm 

BA223 

BA223 

0 w 8 _J 0 
0 a:: > 
I <{ 
Cf) I w 0 a:: Cf) 
I 0 f-

CONTROL 

c: 
R" ~ 

"' 
"° Q,, 

Q,, 

R" 
3. 9ki1 

D, OUTPUT 

Q,o 

220!1 
R,. 

Unit 

v 
mW 

·c 
·c 



• 11~tr.J~tt/Electrical Characteristics (Ta=25°C, Vee =+5V, +1 SV) 

Parameter Symbol Min. Typ. 

tlbf-ili:EE Vee 4.5 -

I 01 - 3 
!ft\tl! .J}Pi¥1i!:mt 

102 - 10 

.!ll.'li':JE:lbt'F5' 1 ~;.,?fill TERR(M) - 1 

.Ill. 'li':JE:lbt'F :$11 ~ ;., 'i iM.Ji~ 
ToT (M) - 50 

lb$ 

.!ll.'li':JE:lbt'F :$11 ~ ;., ·'.iili;)bf-~ 
Tos (M) - 0.1 

lb$ 

l!\\'li':JE:IJJ1'F5' 1~;.,1i'i!i TERR( A) - 2.5 

!11\'li':JE:lbt'F :$11 ~ ;., 7 iM.li~ 
ToT (A) 150 -

lb$ 

!ft\'li':JE:lbt'F5' 1 ~ >7~iMl~ 
To(A) - 0.3 

lb$ 
---

;i; v ·y :,, =i Jv l''~EE VTH - 2/3X Vee 

;i; v ·y :,, =i Jv l''ili;)Jlt ITH - 0.1 

I- IJ :tfili:EE VT - 1/3X Vee 

I- IJ :fj'ilj;)Jlt IT - 0.5 

1Ji! ·y 1-~EE VA - 0.7 

IJ i! 'Y 1-~)Jit IA - 0.1 

VeAT1 2.60 3.33 
IMfM!ll!:EE 

VeAT2 9.0 10.0 

VoL1 - 0.25 

VOL2 - 0.10 

o- v-"Jv:±l:h~EE VOL3 - 0.40 

VOL4 - 2.0 

VoL5 - 2.5 

VOH1 2.75 3.30 

"1 vA;"Jv:±l 1.Jili:EE VoH2 12.75 13.30 

VoH3 - 12.50 

tl:l :tJ :ll:J:. f J ai¥rai tr - 100 

tl:l:tJ:ll:TfJai¥ra'l t' - 100 

• 1l~tr.J~tt1lll*l/Electrical Characteristic Curves 
"' .---..-..,--,.---,--..,.---,--,rr----, 

1251---+--+--l---+--+--~~H-----1 

0. I 

MINIMUM TRIGGER VOLTAGE: l/t(mml 
(XVcc=V 

Fig.2 HJv;l;ji- I- IJ ntEE1;j'l".t 

0 4 

Max. 

16.0 

6 

15 

-

-

-

-

-

-

-

0.25 

-

-

1.0 

-

4.00 

11.0 

0.35 

0.25 

0.75 

2.5 

-

-

-

-

-

-

naNm 

Unit 

v 
mA 

mA 

% 

ppm/ oc 

%/V 

% 

ppm/ oc 

%/V 

v 
µA 

v 
µA 

v 
mA 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
ns 

ns 

BA223 

Conditions Test Circuit 

- Fig.11 

Vee=5V, R L=oo Fig.11 

Vee=15V, R L =oo Fig.11 

RA=1 kQ-100kQ, C=0.1 µF Fig.12 

RA=1kQ-100kQ,C=0.1 µF Fig.12 

~ 

R A=1kQ-100kQ, C=0.1 µF Fig.12 

RA= R s=1 kQ-100kQ, C=0.1 µF Fig.13 

RA= Rs=1kQ-100kQ, 
Fig.13 

C=0.1µF 

RA= Rs=1kQ-100kQ, 
Fig.13 

C=0.1µF 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

- Fig.11 

Vee=5V, lsink =5mA Fig.11 

Vee=15V, lsink =10mA Fig.11 

Vee=15V, I sink =50mA Fig.11 

Vee=15V, I sink =100mA Fig.11 

Vee=15V, I sink =200mA Fig.11 

Vee=5V, I source =100mA Fig.11 

Vee=15V, I source =100mA Fig.11 

Vee=15V, I source =200mA Fig.11 

- Fig.11 

- Fig.11 I 

IO 

SUPPLY VOLT AGE : Vee' V 
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'· 0 

l.B 

> 
i 1.6 0 

ss·c 
> 
g 1.4 
> 

w i-
Cl 1.2 

25"C 7 
<( 
t-
_J 

~ 1.0 

2 -0 o. a 
>== 
<( 
a: 
[::' 0. 6 
:0 

"' 0.4 

5V· Yee· 15Y 

o.' 

IO 20 50 100 

SOURCE CURRENT: lsouRcE 

10 
Vee= IOVdc 

2: i.---:::j 

> 
1.0 

uJ 
0 
<( 

/11 Pl 
1' I-

_J 
0 
> 

!'7 25·c --l 
..qi 

z 
0 
;::: 

O. I <( 
a: 
::::J 
I-

125·c ~ ~ 
Id ~5·c 

<( 

"' P"" 

0.01 
5 10 20 50 100 

SINK CURRENT : I_," (mA) 

I. 0 IOt--- +-· ··+--·- --- -+----+---+--'f---< 

~ I. 0051---tt,-+--+---+--+---+--f----l 

~ \ .j..-- ~-!I. OOOf--+--':..di----j+--:::;;;ool--""-4~--j--f----j 
z 
w 
~ o. 995 t--+--+---+---+--+---+--f----l 
>-
<( 
_J 
w 
00. 9901---+--+---+---+--+---+--f--~ 

o. 985 '---'---'---'---'---'----'--L___J 
0 I(' 15 10 

SUPPLY VOLTAGE. Vcc\Vdc) 

RDNm 

" 
0 
w 
N 
:J 
<( 

" a: 
0 
z 
w 

" >== 
>-
<( 
_J 
w 
0 

10 

2: 
a 
> 1.0 

lJJ 
Cl 
<( 

':J 
0 
> 
z 
0 0. 

f
<( 
a: 
:::J 

!;:( 
([) 

o. 0 

I 

I 

I_ 015 

I. 010 

I_ 005 

~ p 

---

BA223 

SINK CURRENT : I"" (mA) 

Vcc=15Vdc 

--"' 

-5s·c -}-
A 7 

2s·c 

12s·c 
jll""'" ~ 

..... :::::: ~ 
:::--" 

10 20 50 100 

SINK CURRENT: ls1NK-mA 

--- --.... 
I. 000 t--.. _ ---
o. 9q5 

J 9'40 

·J 9H" 

-·75 -50 -25 25 50 75 100 125 
AMBIENT TEMPERATURE: Ta ('C) 
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"' r 

"' "' ~ 
~ :,o l--~---1-- l---1-~"-----'----'-----' 
"-

o.____.___,.____.___,.___._~..__-1-__, 

0 0. I 0. 2 0. 3 0. 4 

MINIMUM TRIGGER l/Ol TAGE: l/T (m•nJ (X Vee V) 

• jJ!IJ'.lE:IE!itt~/Test Circuit 

BA223 

Fig.11 

e Jl;Jijf§IJ/Application Example 

(1) !!!~:<E< Jt-'f-1\ 1 :;!' v- :$1 

6800 

v,, 

111~ 

Vee 

11~ 

v, 

1/'l 

!l!~:<E< JvT!\ 1 ·j' v - :$1 t L,, T fiEffl 9 .Q t iH!:, Fig.14 

(J) J: ? (;::j~*'1C {,, * 9 0 

t- 1) :ti'i~'5:1.f~Pb0 ~ :h T t,' :IJt,' t ~, :±l:tJ ';!:"D-"(J)~*l~ 

t:d1> ~J' :$11.:: /·~t':::i / 7'/-fj- c (;!:, 1ill:~~ :ht.::~*fill'::IJ-.:i 
Tt-'*9 o 
t- I) jj'f~'5HPb09 {>;:: t t:J: -.:i -r' :±l:tJ (;!:" l\1 "t :IJ -.:i 

T, :$11.:::..-~:::i/?/-ffC~, ~~f~~*9o 

BA223 

Vrc 

111 
0.0lµF R' 

£5 
3 BA223 

~( 
LJ 

TRIGGER 

Fig.12 

111 
O.OlµF R' 

r: BA223 Rs 

I" 

Fig.13 

;:([):$11,::/~:::i/?/-ffC(J)~~~~~. ntt~(J):$l1 

,;::,,~filtt8RAtt~~:$11,::~~:::i/?/-ffC(J)~:IE:B 

C'*:IE:~:h.*9o CcD~EE1f2/3XVccc~L,,< :IJ-.:it.::c 

~ (;::, ICl*JflBO) 7 I) "J 7'7 D ·:; "j' f I) iz ·:; t- {,,, :±J:tJ f 

"l\1"1J>6"D-"/\.C:~1t~it*9o tJPlai\'t:, :$11.;::..

~:::i/?/-ffC~-~~:h.T, *([):$11.;::..-~~~~~~ 

Tt-'*9o 
IEJ~~f f-1) t.f~it.Qi:i;1:, t- 1) :1:J'Yiffi-T-2pin,:, 1/3XVccJ...1 
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RA 

LL 

3 
0 

w 
0 
z 
<( 

I 

BA223 

TRIGGER LI 

Vee 

3 
OUTPUT 

lL 

" 
r~ 

>- 0. I ~-+---1---.~+---_,_--+-__, 
0 
<t 
0.. 
0 0. 01 -----~__,~+--I---+---< 

I .Om IOOm 10 
100µ !Om 1.0 100 

TIMING PERIOD: T (s) 

TIME (1) 

9ti~n.Qt, 91~/?~~<P~~9ti~fft~~oo• 

tf.J:IJ ;l:T 0 f.J:.tJ,5pin:IJ•GGNDt;:st vz·~,.Q 0.01 µF 

~. ~-lt~~ff~~-1/~-g/AfTl/.Q~~~~ 

/7'/-lfl'9 0 

(2) ~~'.IE:v Jlr7-J\ 1 ::I' v- 9 

~~:AE-v Jt-7-J\1:iv-9t1., Tf'Effl"t .Qt~ Ii, Fig.15 

~.t.? 1:tl~ 1.,;1:9 0 

91~/?~/7/-itC~, ~~~6~#~91~/?m 

mff R AttV'I: Rs f im. [.; t !C~ ~ n, fit~ Ii R sf im. [.; t 
ff:bn;l:"to Z..~t;::.~I:, t±l:IJ~7.:i.-71-lf1?Jt-li, 

91 ~ / ?t!.lmff RAliZV' Rel: .t. '? n~:AE-r:· ~ * T 0 91 

~--~---.----Vee 

OUTPUT 

Rs BA223 

0 

w I . 0 ..,..__..,_.,_.._-+-_+----".--+------1 
0 
z 
<( 

>- 0. I ~---+>.-..,.._-+-.,___+---'<--+-___,._. 
0 
<( 
0.. 

~ 0. 0 I l---+--i><---l'<---1-'<--1-'----" 

0.001 ~~-~~__,~~~ 
0.1 1.0 10 100 I.Ok IOk IOOk 

FREE-RUNNING FREQUENCY: (Hz) 

I,= 0.69·A,, ·C 
~ 1=0.69·(R,+R,,)·C 

0::1_Fl_J 
TIMING 7\2 3·Vcc/\ 

CAPACITOR r "---1___ "'-.___ 
--- 1 3·Vcc 

TIME (ti 

f- _ _L§___ 
- (RA+2Rs) • C 

BA223 

~ / ·/' :J:..- 7'/ if C i;i., $11 ~ / "./'ii.Jf'F<fi iii i3XVcc t 
2/3XVcc t ~r .. il'!Cfit~ f~ 11 ii& t., T ~'*"ta 

91 ~ /?~ /j'-'/-lf C~~i:iI:IJq/3XVccl:di>.Q t ~ l;I:, 

~ 1J:ti'~n-r, ~llB~7'J·:;:t7ci·:1:1:1Jft·:1 ~~n. t:1:1 

:IJ1;1:"/\1"tf.J:IJ, 91~/?~/7/-lfCr...~!C~:IJf 

2/3XVcc;i: -z;~;i: IJ :!: T 0 

Av·:;:/ 3 JI- F~ff~2/3XVcc;!: l'l:li"t .Qt, 7 IJ ·:; 

/7Cl·:;:11f1Jt·:; ~~n. t±l:IJl;i:"Cl-"tt.,:1J:l:To ~ 

Pitt:, 91 ~ / ?~ /7/-lf C t;t:, Ref im. l., Tfit~:IJfmJ~ 
~n;t:"to f.J:s, 5pin:IJ•GGNDt:st 1.,n,.Qo.01 µFt;t:, 

~-lt~~ff~~-1/~-g/AfTl/.Q~~~~/7 

/-ltl'"t a 
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BA225/BA225F /BA235 
BA226/BA226F /BA236 

BA225/BA225F /BA235 
BA226/BA226F /BA236 

CR 9~ 'l' 
CR Timer 

BA225 I BA225F I BA235 I BA226 I BA226F I BA236 (j:, 

5~R~mt0)2?'1Jc' (0.75mA Typ.) ~!R.U: L,,f.:.:C./? Jvr 2 

@m'lf:l*l~ t.,,t.:.:C./ 1; '/ "J? IC "t'Ta 91 ~ ::..-?aifra9(j:, 

~tt~mttt~::..-7::..-~~~~T, ?1?D8~S·~~ 

O)lal1IJ"<" El El3 (:~~tf:"t .Q:. t1fC' ~ ;i; "ta 

BA225, BA225F li.lf BA235 ,j:, .:ll:J:. ~)I·:; /'I- IJ jj' 9 

1 /0)f.:/1), f. 1) ;lj')..:1JO)jj'lt~IEJmtJ~·fJ ( fJ I), ~~'0)1} 

f;fttflB.,'1 C'~tll!U~ii', iliiJfall~ii', 7.:j 9 ;i,tM&~ii'fJ c.· t: 
15effl"t'~n,;i;-ro !Js, 3l:TIJI·:;~i"l-- 1J:tf)!1/t t.,, 

T, BA226, BA226F Ji. Zf BA236 ti Jf.l;li!; [.,,Ts I) ;!; To 

The BA225/BA225F/BA235/BA226/BA226F/BA236 are 
monolithic ICs consisting of two independent monost
able multivibrators fabricated on the same cilicon chip. 
These circuits are designed to dissipate very small 
(0.75mA, typical) current. Available BA226, BA226F and 
BA236 for a falling edge trigger type. 

·~ft 

1) I ·:; :/ I- IJ ;If 9 1 / ( BA225/BA235 : .:ll:J:. IJ I·:; :/ 

I- IJ tJ 917', BA226/BA236 : .:ll:T IJ I·:; V' I- 1) jj' 

)l 1 /) O)f.:lf>, .A:1J~l'l!l:~!Elm'lf:~,~t L,,!Jc'a 

2) 7-':i7'Jv91/0)f.:lf>, 7-'1 v191xtJ~~-JilGT:·~.Qo 

3) :9H<tttflB,iW·~, fJ c 'a 

4)j!!jji~)JittJ~· 1 !Elm~ IJ 0.75mAt ~'!Jc ' 0 

5) t±:l:1JHightLowO)!EJ~~~)Jitt:ii:tJ~IJc'f.:lfJ, ~i~flBO) 

~n+1fM* "<" &> .Q a 

6) IM'F~i~~l.±lal1IJ;if4.0V~16V t/b.c ' 0 

7) BA235, BA236,j:, ~ilH·!!Jcfi 'If: M~t: Vf\.' .Qt.: If>, ~ 

:Ml.A 1!elf.I ti(.'•~ .Q 0 

8) .A:1J t: l: .A 7 1J '/.A ;if&> .Qt.: If>, ./ 1 .A't:~~c ' 0 

•Features 

1) Triggers on the edge of the input signal(BA225/ 
BA235 : Trigger on the rising edge, BA226/BA236 : 
Trigger on the falling edge),eliminating the need for 
a differentiation circuit. 

2) Houses two indepent one-shots, enabling the con-
figuration of a delay timer using a package. 

3) Small number of external components. 

4) Low power consumption (0.75mA/circuit). 
5) No difference in current between high and low output 

conditions, thus simplifying power supply design. 
6) Wide supply voltage range (4.0V-16V). 
7) The BA235/BA236 pin arrangement is symmetrical to 

enable reverse insertion. 
8) Input having hysteresis, it has resistivity for noise. 

• 9i-Jf~-:l"~i[;!il/Dimensions (Unit: mm) 

BA225/BA226 
9.3±0.3 

Rl .0 : , 1 

-l:Jl~ 
co 1 2 3 4 L,,_ __ 7.6±0.3 ...J 

~[~~··.-.* J_~ M1 i.~.-~ 
+1 (Y) TN -+O I 
a:: ~ o s +o 1 ° · 3 -- · 

"'~-I j ·-·I I . ii-- I 
M 2.54±0.3 ! I 

7.6:>±oj ~ s.s±o 6 · 

BA235/BA236 
22.0~~:· 2 

2.ofi-i.0-----------1 
.r , 

,; 
1 •-2._5,4±0.2 • 1 0.65 
~--- • ~ 0.85 

-20-.3-2±-0~.3--~.-1.-25..., 

l[I]] CID a:D lIIJ IID,[[]) [!]) lIIJ a:a) 

BA225F/BA226F 
r 5.0±0.3_.., 

---+ 8 7 6 51 

J ~rn 
5; ~L~~ 

•m~ 

7-'1v191? 

1 2 3 4 

Cl.0 

11 .,_ 
0.3 

.:c ./ ")vT (~ift:, VTR'/ A~::..- Jf.l.:C ./? )vT t [.,, T ~iii) 

mi,;:i_~~~tJc 

• Applications 

Delay timers 
Mono/Multi (Especially for VTR) 
Pulse generators 

00176-40-S2G559 239 

I 



• :ta·:1?11'1'7?7.t../Block Diagram 

BA225/BA225F/BA235 
BA226/BA226F/BA236 

BA225/BA225F 
BA226/BA226F 

BA235/BA236 

8 Vee 

Vee 

u ~ oc oc 0 N N N g u z rr: rr: f-> :::> 0 uJ 

" uJ 0 :::> > 
GND 4 

0 " " 0 
Q Q 
rr: rr: 
f- f-

• ~Mil*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'il!ibi!ilJI: Vee 16 v 
ff~Hi!I;:: pd 450 * mW 

lbf'F~Jt.aftll Topr -20-75 'C 

1¥1'-f:~Jt.all!I Tstg -55-125 'C 

• C~f.J~tt/Electrical Characteristics (Ta=25t) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

11J1'F•i.i11JI:feftll Vee 4.0 5.0 16.0 v - Fig.7 

lil1~~Pi¥1itmt la - 1.5 3.0 mA - Fig.7 

:$11 ~;... 7filll TERR - 1 10 % R=100kO C=0.1 µF* 1 Fig.7 

:$11~;...7'ii),!J~ib$ Tos - 0.5 3.0 % 5V-+16V Fig.7 

:$11 ~ ;... 7 ll~lb$ ToT - 200 - ppm/'C - Fig.7 

1.0 2.0 3.0 
r. 1J niilEE ~ VT v •2 Fig.7 

0.7 1.6 2.5 

j..IJ:fllt)Jlt IT - 70 200 µA V T=3.0V (BA225/BA235) 
Fig.7 v T=2.5V (BA226/BA226F /BA236) 

Cl-v«M:l:l:tJ~JI: VoL - 0.5 1.0 v I sink= 5mA Fig.7 

"1 vA;"Jvl::l:l:tJiltJI: VoH 3.0 4.0 - v I source = 5mA Fig.7 

*1 '7 /:,, 3 ·1 ~Jlill!Jl T=0.5CR 
*2 ).1J I:: 7. 7 •J:,, 7.f.t! (I:: 7. 7 'J:,, 7.tlil.,,200-600mV) 
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• 11jlrr..J~tti1Ul/Electrical Characteristic Curves 
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SUPPLY VOLTAGE: Vee (V) 

Fig.1 J!\\1~.J5-a;¥~;nt--~;~~r:n~·l'1 

v 
T5V 

T I T /I l 
T 17 
11 
17 

17 
17 v 

[7 l 
[Z 

12 16 '.JO 

SINK CURRENT: ls1NK (mA) 

Fig.3 t:l:l:h~EE rn~!! 01~1]) 1M1 

Vee =5V 

1.020 '--'---1---J ___ --f-1--I- C=O.OlµF 
R=100kf1 

I 
E 1.015 l---+-1---+--l---+-1--+-- t---+--1 

Ea 1.010 l---+-1---+--l---+--l---+-·+--+---I 
N 
:::; 
< ::;; 
a: 
0 
z 

1.005 r--t--t----t--t----t--i--+-+=-+----1 
~ 

1 . 000 l--+-l---+-l---~~i::---1 

y-P 
~ 0.995 l------+-=1---+---l----+--•---+-l----+--I 
;:: 

5 w 
0 

0. 990 1----1--+---+--+-+--+-+--+- t---1 

0.985 1--+---!----+--1------1-- t----+---+--+--1 

o.980 l---+----+-+--+---1----+-+--+--+---I 

-25 25 15 

AMBIENT TEMPERATURE: Ta (C) 

RDHnl 

BA225/BA225F /BA235 
BA226/BA226F /BA236 

i I I V(oc --5V 

~ 
;i: J.2 0 
> 
I 2.8 
" " > 

2.4 
w 
'-" < 2.0 
I-
_J 

0 1,6 > 
z 
0 1.2 ;:: 
< 

I 

Gt' 
L1 

/1 
/ 

a: 0.H ::0 
I-
< 
(/) - -

L_LJJ l_~_LI I I 
12 15 20 

SOURCE CORRENT: lsouReE (mA) 

----,----- ----1:1:-::-i 
R=lOOkO 

1---1---+-----j -- t----lf----+--41---+-----j --I 

0 
~ 1. 010 1--l----1---l--+--+--+-+--+-+---j 
:::; 
~ 1.005 +----+-+--+-+- +---f--+---+---1-----
a: 

~ 1.000 1-t~r--r-=F=:i=i=::i=i==I-
~ 0. 995 l---+-_j_H--+--+--l---+-l---+---+---1 
;:: 
~ 0. 990>-l-----t---f---1-----t-+--+-+---+--1--+___j 
_J 

w 
0 0.985 f---++-1----+-l---+-l---+-1---+-1 

0. 980 1---++-+---t--f----+---f----+--!----+------' 

10 ·~ 

L2 
._:<, 1.0 
0 

w 
0 

~ 0.1 
f-
0 
<( 
o._ 
<( 

0 0-01 

§ 

0.001 
om 

4 8 12 16 20 

SOPPLY VOLTAGE: Vee (V) 

7 
Jz: 

"'r::if llZ 
r:i'*'°" 

"'CJ 

IL ~ 

IL 
:zr 

0.1 10 100 

TIMING PERIOD : T (ms) 
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• iJllJ~IHlttt~/Test Circuit 

Vee 

BA225 

BA225/BA225F /BA235 
BA226/BA226F /BA236 

So O·F-F _T~ Vee 
·>--+---<J 0-

0N 

BA225F 1---u-.--r----i 
IN BA235 OUT 

DV CR GND 

PG 
lOOkn 

O. lµF 

• ~H'.tttllf!&liO)fill.JY'I 

(1) $11 ~ /? ::::i / 7-' / "lj- (2pin:& "(f6pin) 

'7/:,-3 "'J Hi\'r .. it5::k:'.lE9.Qt.:<l()O)::::J/-r/"lj--z',GNDt: 

ii§: c [, ;!: 9 0 1000pFJ..1..tO)fj§ f sltJ<l() I.,;!: 9 o '7 /:,. 3 '/ 

1-PciJJiJj(;J:,T=1/2C· R-ZO)::k::lE:L.-;J:9o 

(2) $11 ~ :..- ?t!fm (2pin:&lf6pin) 

'7/:,.3~!--~fl::k::lE'.9.Q~<l()O).tit-z', ~-51/(:::: 

t~*YC ~ :tt., z:O)t!f:m:a:;m r; -r 91 ~ :.-?::::i :.-7;.,."lj-;1fft:~ 

~ :tt. ;!: 9 o $11 ~ / ·'.it!fm 0) fi§ (;!:, 1 Ok Q -1 M Q f S ltJ <l() 

• ~ffl...t0)5i1\ 

(1 l 1~ffl~IHfflm 
fft~{~ffl~EElBIHI (;J:, 4.0-16V-ZO 9 o 

3.0W.11' -z'O) ;::·{~ffl-z' (;J:, 2.6Vl!iill c· A. 7J 1- 1J :tfi§-5- c fj'i] 

-~-i<WW7J~:tt..QZ:tif~~;J:9o 

(2) AlJ " IJ jj' 

.A.7J " 'J 1i'O) "'J -Ji v.l\Jv (;J:, 2.ov-zo9 o 

1.0V~Jl' f "Q-", 3.0V~J_t;lf" /\ 1 "t "IJ. I) ;!: 9 o :lr...t IJ, 

:.\[""fl) ct; 10ms/VJ..:1,l'O) " 1) jj'f§-5-f .::.'{~ffl< t.:~~'o 

(3) P#'.li::@:5::k::lE: C • R 

$11 ~ /? :i / j-' / "lj- (;:: (;!: 1000pFJ..1..t<T.>1i§ f, $11 ~ / 

?'t!fm<T.>1i§t: ,;1: 1oko J..1..t 1 Mo J..11' f sltJ<l() 1., * 9 o 

Fig.7 

[,;!:9 0 

(3) ~;~::::i /7/-lj- (8pin) 

IC<T.>~i!Uffii-=f(;:: 0.02 µfO)::::J / 7/-lj- f GNDc <T.>r.,,(:{~ffl 

[, ( < t.: ~ ~' 0 ~)j 51/0) 1 / 1::0 
- :$f /.A ;ff~< tJ. .Q;: 

c CJ:: .Q~i1.J1'i:Hn.ll:. L- ;J: 9 o 

(4) A foj (1 pin:& lj7pin) 

•m~. ~A~~:&lf~W~~ct(:, SmA;J:-zo•:tt.• 

"to 

1cp1;i§B<T.>nY:~mt!f:mt 91 ~ ;....?t!fmc<T.>J:t-zo5::k::lE:9.Q 

~EEtfC. Rpin(:93!1J ;!:9;ff, $11 ~ /?'t!fmf5kQJ..1 

1'(:9.Q c, Z..<T.>~EEtf.A v ':J:,. 3 Jv i<~EE (0.4XVcc) 

t:~ I., Zihi'F fi~.Jl L, ;J: 9 o ;t: t.:, 91 ~ / ?t!fffif1J' ~ 

< L.-t.:tJli%(:(;J:,C • Rpin(:~EE1f93!1J ;!:90)-z', P#:lE:@: 

(H.il < "IJ. IJ ;!: 9 0 $11~/?'t!fmf2MQJ..1..t(: 9.Q c, 

ICpl;J§B<T.> ::::i / 1~v - $1 H~ib9.QZ:ctf1' 15 tJ. < tJ. -:i Z, 
~f'Ffi~.Jl9-@l'iJ1jgf:UJ''j;j IJ ;f"q o 

(4) BA225/BA226(BA235F/BA226F) c BA235/BA236 c 

C' (;!:, Yffii-=f~*Yes J: lfYffii-=fi!i~ilUl~"IJ. IJ ;!: 'to .::.'{ffflt:~ 

l.,((;j:z:').11\< t.:~~'o 
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• LtJJl91J/Application Example 

J;tffl@~©fflfFlg.8~~l.,, f©&*~~91~/?7 

-1'-t-f Fig.9,:::~L,*l.,f.:o ~s. :il:"'ffJI·:.i:'./'t-IJjf 

917'© IC ©&*~1'F91 ~ /?7-1'- t-';t Fig.10 ':::~ 

L,*9o t- 1J1H~-%tf~P1.JO~ti.Tl'f.!:1,'t~. tl:l:tJ';t "r::i 

-" ©tl;f!!H:::ilbfJ, 91 ~/?::i/7'/-tt,;t, :t&~~nt.: 

~*®I::: f.1:-:J z1,' * 9 a t- iJ 1H~-%HP1.J09 {> 2:. C: l:::J: fJ, 

f © :il:...t f) I ·;.i V' i::: J: f) , til :1:J (;t "I\ 1" (: ~ -:J l, 9 1 

~/?::J/~/-tj-~~~f~~l.,*9o 

2:.©91~/?:::i/~/-tt©~~~~~. ~tt0©91~ 

/7fim~U91~/7:::i/~/-tt©~~RZ*~~tl* 

9o ~~~E£tf0.4XVccC:~l<t.J:-:it.:C:~I:::, ICl*Jfl3 

©7 1J·:.i/7r::l·;/fJf 1Jt·:.i t-~n. tl:l:1:JfJ'."l\1"fJ'S 

"r::l-""-C:~1~l*9o ll§'Ja~1:::, 91 ~/·'.i:::i>r/-tt';t 

:f&~l.,, ~J\:©~{'f,:::fFm~*9o 

" ') ;l:iJ,,:tJ-----µ:: ~~ ~" ')ti 
I 
I 
I 

rr1 

Fig.9 £;$;1JJf'F91 ~/'fr t' - t
(.lz:J: IJ I'):;· t- 1) ti) 

Fig.10 £;$;iJJf'F91~/?7-t--l
(:li:T IJ I ·y :;· t- IJ tJ) 

RD Nm 

Vee 

BA225/BA225F /BA235 
BA226/BA226F/BA236 

Fig.8 

0.4Vcc 

'7 :,,:_, 3 ·1 cJlill!Jl: T"c0.5CR 

~ 
0.4Vcc 
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BU2302 
BU2302F 

CR; 1-.r 
CR Timer 

BU2302/BU2302F ,i, /\·:; 7 1) =J- -1'-;)-\'~0)tl:\/J i 

-~-OO~/~tt~J:?~77~~-~3/~~~~91 

xffl IC l:'9o ~i!§l~mi 1.8~6V (Ta=25°C) tlb.<, 
* t.: 'M'Hif 1\ ·:; ? 7 ·:; 71fi'ij~g ~ J: ? t: M.1.bl!l!t~5M =b 

ioo~0.5µA t~~mi:1J\~ < ~-::»ts•J *90 

91 xt ·:; r-~.::r (SET) ;If "Low" (//'(Jvm~i~l:' IC 

i*.JISB,i1=-~-\'Jv1Jt·:; t-tf:IJ•:IJ•-:izs•J, t·:; t-~.::r 

(SET) :IJ~· "High" t: ~ ~ C:. t t: J: IJ, R~U~Pi:l [., 91 

xW~~iM~*9ofO)M, •~•oot~~L,~M~tl:l 

1J'i~7 [.,, R~iw!l:.L,*9o 

i*.J~O) :IJ ') / 9 ti, ~~li:i]!(ijO)J\ 1j- 1) :IJ rJ / 9 l', OSC3 

~-TO)?D~?iA/JL,Z, ~~~t-tl:\/JO)n~~ij 

(t.J 419 JJ1~1i,;;q l:' 1c :IJ~~ 79 ~ J:? ':l:' ~ z~' * 9 o 

BU2302/BU2302F is a timer IC most suitable for such 
applications as the output of a battery charger, etc. is 
turned ON for a preset time. Operable range of supply 
voltage is as wide as 1.8-6V (Ta=25°C). 
Current consumed in stationary state is suppressed as 
low as loo ~ 0.5 µA to enable continued backup. 

• ~-Bi: 

1)CMOS7DtA~J:ijt~•~tJ 

2) ~1'F~l±!Bl11Hi 1.8~6.0V 

3) tl:l/J'i Nch ~-7/ FL--1 / 

4)~#~CR~J:ijft~~-~O)·~~~~o *~CR 

m•~J:ijA1~=J-/~~1XitMi'iJR 

5) H·:;~-~di DIP8pin/SOP8pin (77A=J-·:;?.:C

Jv F) 

BU2302/BU2302F 

• 9i-Jf~•hl~~/Dimensions (Unit : mm) 

BU2302 

~±03 .I 
7.62±0.3 

I 7.6±0.3 ti~ 

_l~ M~~'-., f~ IT,..; 

o.3± o.1 
0.5±0.1 

I 8.8±0.6 I 

BU2302F 

5.0±0.3 
0.2 ±0.1 
--11-

1 2 3 4 ~~i~ 
0.65 

"-:J___ 
~ .s Li;;;€1iili5ft;;:;;;;;;, ;;;:;;;;;~ 

:'.!1~1-J L JL 
1.27 ± 0.2 0.4 ± 0.1 

•Features 

1) CMOS process in use assures low power consump-
tion. 

2) As wide oprating voltage range as 1.8-6.0V. 
3) Output is issued at Nch open drain. 
4) You can set freely oscillating frequency by means 

of external CR. You can also reduce switching noise 
by connecting C and R. 

5) The package is in DIP8pin/MF8pin composition 
(plastic mold) 
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!lili-T- No. !lili-T-~ fill At 
~t ~lt flJl 

1 OSC1 
~~ffl CR tiftiUiH 
~~liil~ti~~lii!Mt 1, 2 tlfil!ffl1'~ :!:"to 

2 OSC2 

3 OSC3 

4 GND ~i.!l!!li/i-T-(GND) 

"Low" O):l;i,;fl!lti77. t-'E-1"1'To 

5 TESTB ii'll\'ti" High" O):l;i,;fi!l1'tlfil!~'< t.:~~'o 

/ JVI' ·:; /tlt!'il:tt ~ 1' To 

"Low" 1' IJ 1:? ·:; Hl!ffJ>IJ :!: To 

6 SET 
"High" 1'~tJH'.:r.;J~-+i:ll :;IJ ::t /-+:$11 v -ibf'F-+i:IJ:;IJ 

::t 7-+~Jiw;.tlO)ibfF~ [., :l:"t 0 

/ '" 7' ·:; 7'!.l!Jil:fi ~ 1' To 

7 OUT Nch ::t-/:..- l"t..-1 :..-i:IJ:;IJ 

8 Voo ~i.il!!lili-T-(Vool 

• 1 = ~ -v Jv •Ji? ·;1 1-1::?1. ''"C 

i? "J HilH· (SET) 1f "Low" v.l'\'J[,O)~ffE"C' IC r.*lfllll;t 
1 .= ~ i'll- 1) i? ·:; t-1.f}j;IJ> IJ :1;9 o IC 0)1'JJWj~ffEt l., "( 

11,, -f 11,,~ -r 9 o 

• ·fa ·;1 ? ~ 1-P ?' 7 L\/Block Diagram 

RDNIR 

470k!l 
OSC1 

1800pF 
1----a OSC2 

BU2302/BU2302F 

_ _.... __ __,-, osc 1 

100k!l 
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• MX1tll*~*8/Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol 

~j,!j(~JX: Voo 

l±l:IJ~JX: VouT 

ff:g~~ pd 

ihf'FiffillUffl!I Topr 

fj#i.ffilJUel!I Tstg 

*1 1°CJ::~T~<:'.l:t:4.omW~T~o 

*2 1°CJ::~9~<:'.l:t:2.8mW~9~o 

Limits 

-0.3-7.5 

-0.3-7.5 

500(DIP8)* 

350 (SOP)* 

-20-75 

-50-150 

BU2302/BU2302F 

Unit 

v 

v 

mW 

·c 
·c 

• il~tr..l~M:/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

ihf'F'l!ii.!l(\ill:ff: Voo 1.8 3.0 6.0 v 

M.1.l:511ll'~)Jil loo - - 0.5 µA OSC1'.i.I:. 

ih1'Fillll'\ill:)Jil loo - - 0.2 mA llillffl21tlf.I~ 

SET Ylli-T-31: 15..t. •J Pi¥rQi(6pin) tsR - - 50 ms 

l±l:IJYl!i-T-31:15..t. ~J Pi¥r.ll(7pin) lor 1.0 - 2.4 µs Ro=10kQ, Co=50pF 

a- v/'\'Ji;/:l:l:IJ'ili:)Jil(7pin) IQL 5.0 - - mA VoL=3.0V 

a - v''Gi;/:l:l:IJ\ill:mt(7pin) loL 3.2 - - mA VoL=0.4V 

/:l:l:IJIJ-?~mt IL - - ±0.1 µA Vo=0-3.0V 

a- v/'\'Jl;/:l:l:IJ\ill:mt(2-3pin) loL 0.3 - - mA VoL=0.4V 

/\1 v/'\'Jl;/:l:l:IJ'ili:mt(2-3pin) loH - - -0.1 mA VoH=2.6V 

a- v/'\'Ji,J..:IJ'ili:mt(1-3pin) l1L - - ±0.1 µA 

l\1 v/'\'Ji,J..:IJ'ili:mt(1-3pin) l1H - - ±0.1 µA 

a- v-"'.'Ji,J..:IJ'ili:mt(5, 6pin) l1L - - 20 µA V1L=OV 

I\ 1 v-"'.·11;).:IJ~mt(5, 6pin) l1H - - ±0.1 µA V1H=3V 

a-v-"'.'J1;J..:IJ\ill:ff:(1-3, 5, 6pin) V1L 0.0 - 0.6 v 

/\1 v-"'.'Ji;).:IJ'ili:JX:(1-3, 5, 6pin) V1H 2.4 - 3.0 v 

~~~iBl:X foFC - 1.17 - kHz llillffl2, Voo=2V 

~~~iBl:Xtltt AfoFC - 10 - % Voo=2V, Ta=-10-60°C 
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BU2302/BU2302F 

• ~ 1' ~ / ?' 'f -17 - I- /Timing Chart 

#Jli\{~Jl:iol<Jfil\ #lli\~Jl:iH.~ 

t i 

osc ~ 11 

TESTB 

SET n I u LJ 
OUT -------u----- ---1 n r-----1 

!! 

t 
ill:l:J;J-/ i:lj:l:J;j-/ 

* 1 IC ~gjlO):IJ ') / :$(;\Ztf OUT Yifilf-t;J: SET Yifilf ~ Low t..-«Jvt:9 {> .:.' t t: 1) -c ·:; t- I.,;!: 9 0 

* 2 l±\1:H;J: SET Ylfijf-~ High t..-«Jvt: VC l±\1J ~;it/~ -It t.:Pi¥1~t.J' IJ, *14,190,000? Cl·:;? (OSCHlff) l:'?t 7 I.,;!: 9 o 

*3 :$11-x~'.lEP<¥r~'l (T(~)) t~WiP<ili&'.~ (lose [Hz)) 0)™1f~o 

T = 1 X 222 == 69905 (~) 
60 X fosc · fosc 

• litlf:lf§IJ/ Application Example 

System 

Fig.2 
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BU2305/BU2305F 

BU2305/BU2305F l;I:, 7 ::J~'\">7 ::J:h i!~l:;T,;;I~ .A 'J 

-7'91 "'<'-z.', iJ.111'~1±1;1: Voo=1.8-6.0V (Ta=25"C) 

crt. <, * t.:*'Rjj/\ '/? J7 'Y /;lfi'iJlm~ J:? i:, ~11:.)lHif 

~iM t lao~0.5 µA t;J~*' i:1Jq~ < ~ -:i T ~' ;J:: 9 o 9 1 

"'<'i!·y t-Yifiif- (SETS) f "Low" L--A;"Jf...1:9Q.::.(:l:J: 

-:iTR~Ufl~ t.,, =J- -t> 9 1J ;..-?~11:.!Ell!~fli t.,T91"'<' 

ifiz ·y t- ~ tt ( 1) i! ·y t-Yifiif- RESETS t;J:*°t: "High" v 
/'\')" ), :±1:ti1f~;.., 1.., * 9 o f CT)fi, n:<E:ni¥r .. i HI~ 1.., t.: 

fi, :±l:tJl;l:~7 [.,;J::9o ;J::t.:, :±11.Jt;J: SETBYifiif-~ 

"Low" v/'\'Jt.-t:9-3 .::.' c i:~ /, ~ 7 Hi •J llR [., ;!:: 9 o 

=f--t>9'J>~i~!l:.[E]~';t, "./7 t-vV'.A9t:J:Qfi'&~[E]~ 

t: J: IJ tfiJJ;X ~ tt Ts IJ, ? Cl ·y? t: 'j: OSC3 Yifijf-CT)R~ 

~)/tfJ. f ~~ [., t.: tCT)if{ie;btt TS IJ ;!:: 9 o 

r*J~CT):h rj /'.';1';1:, :m"1.JWJCT)J\1j-IJ 1J r)/9-z.', OSC3 

Yifiif-CT)?ci~?fA:tJt.,T, ~e~t-:±l:tJCT)n~~ij 

(*".! 419 JJ/\'Jv.A) -z.' IC if~ 79-3 J:? t:-z: ~T~';J::9 o 

BU2305/BU2305F are sleep timer most suitable for 
radio set and cassette, etc. having a wide range of 
opeating voltage of Voo=1.8-6.0V (Ta=25°C). 
Current consumed in stationary state is suppressed as 
small as IQD~ 0.5 µA to enable normal backup. 

-~~ 
1) CMOS /Cl i! .At: J: IJ ilb~ft~:tJ 

2) ihf'F~l±~Jm l;I: 1.8-6.0V 

3) :±11.J'j: Nch ~-// l''L--1 / 

4)~#~CR~~~-~~~-(~~)CT)8:lE:~~~ 

5) /~ ·y ?"- ::;· 'j: DIP8pin/SOP 8 pin (/7 .A =J- ·y? 'E

Jv I") 

•Features 

1) CMOS process assures low power consumption. 
2) Operating voltage range as wide as 1.8-6.0V 
3) Output is issued at Nch open drain. 
4) You can freely set oscillating frequency. 
5) Package in use is DIP 8-pin SOP 8-pin composition 

(plastic mold). 

BU2305/BU2305F 

CR 9-f~ 
CR Timer 

• ?Ht~-t~~/Dimensions (Unit : mm) 

BU2305 

1
. 9.3±0.3 I 

'1:]J; 
[

~ 
'° +I 
~ ~ 
CXl 

"' "' 0 
+I 

"' "' 

BU2305F 

1 2 3 4 

~--~_l~ 1 · 7.6±0.3 ii~, 

+I n;,~'-°'· f~ IT,..; 

0.3±0.1 
0.5±0.1 -

Gzj±o.3 1 

7.62±0.3 
I 8.8±0.6 • I 

5.0±0.3 
0.2±0.1 

II 

1 2 3 4 _j~=t~ 
0.65 
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• ~fiH·~lll~/Pin Connections 

0 

• 7"CJ ·:;?~/Block Diagram 

Yili-TNo. Yili-T~ it ~~ fill. llJl 

1 OSC1 ~~ffl CR ~MYIH 

2 OSC2 ~~[iiHSli~tiliilB31. 2 tftlffll'i!:t:"t o 

3 OSC3 

4 GND i!ilil!Yi/i-T(GND) 

5 RESETS RESETB SETB Ill i'Hll. llJl 

L L *7-AH:-I'" 

6 SETB 
IC l*llllH;t 1)-1! '1 ~ ~ tl.:l:il:li.o W:hiJ:~'.iE1'T o 

L H *1'=~-\'J~')-1!·1 ~ 

ICl*Jll617H =~-l'J~IJ-t?-, H'.rr~':l:Tl7)1', ICl7)~iJ!lf!lA. 
~1:1b1'1b~1'T o 

H L * 1! ·1 ~. 1)-tz '1 ~tbi'I' 
SETB Jlli'f~ "Low" l:"f"gliH:-t? ·1 ~. 1J -t? ·1 ~ Hl\!ili l, 
:!:To W:h>J"/17):1;A;fm1'SETB~IHlf "Low" 17):1;A;fmUilt 
t~t1~1:1J::Sl1'<"-llJf'l'ltW:hl;t>t7 l,:l:"f"IJ<, ~:f!ii!J:1'.ll:. 

l,:J:itfi.o 

H H *tbf'I', fflll'E-"" 
:sr 1' <' -l!Jf'l'-W :h >t 7-~:f!ii~Jl:.17)-Jll7)11JfH t, :!: To 

* RESETB, SETB ~7-IJ: :1WJ'"1 :11!Uiti<t1'T o 

7 OUT Nch :it-/;.... l'Ld ;....l:l:!:;IJ 

8 Voo 11ilil!Yi/i-T(Vool 

RDHrn 

BU2305/BU2305F 
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BU2305/BU2305F 

• ~M:n*:iE~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~il-II: Voo -0.3-7.5 v 

l±l:tJ•iI: Vour -0.3-7.5 v 

ff~tft!li: pd *500 I 350 mW 

lb11'i.llltfilHI Topr -20-75 ·c 

f:lH~i.lllliHll Tstg -50-150 ·c 

• 'll~B'!.l~tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Voo=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

lb11'11il'lllI: Voo 1.8 3.0 6.0 v 
ff.1bl!ltft)llt loo - - 0.5 i.iA osc ff.ii:. 

ti11'il!l1'tiH loo - - 0.2 mA ~lfiilllH! 2 ft.lf.lllif 

i±l:t.JYllH·.U:~J:. IJl!ifllll(~-T 7) !or 1.0 - 2.4 i.iSec Ro=10kQ' Co=50pF 

i±l:t.Jtllll(~-T7) IQL 3.2 - - mA VoL=0.4V 

i±l:t.J 1J-~tilre IL - - ±0.1 i.iA Vo=0-3.0V 

l±l:t.Jtllll(~-T 2-3) loL 0.3 - - mA VoL=0.4V 

l±l:t.J•llll<Y:H 2-3) IQH - - -0.1 mA VoH=2.6V 

o - v">JL- A.:t.Jtil!E(~-T 1-3) l1L - - ±0.1 i.iA 

J\1v">JL-A.:t.Jtilll(~-T1-3) l1H - - ±0.1 i.iA 

o- v">JL-A.:t.Jt)llt(~-T 5, 6) l1L - - 20 i.iA V1L=OV 

1\1v">JL-A.:t.J•llll<~-T5, 6) l1H - - ±0.1 i.iA V1H=3V 

o-v">JL-A.:t.JtiI: 
V1L 0.0 - 0.6 v 

(~-T-1-3, 5, 6) 

1\1 v">Ji..A.:tJ•iI: 
V1H 2.4 - 3.0 v 

(~-T-1-3, 5, 6) 

~jfjil!J)Bi:ft lose - 1.08 - kHz li:lli32, Voo=2V 

~lfiill!Ji&:ft~tt Afosc - 10 - % Voo=2V, Ta=-10-5o·c 
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• )Jtq~(EJl3~/Test Circuits 

100k(l v •• 

e i? ·;1 1-j:l:T (SETB) 18!1\L'Sif!f: 

iz '.)I Hili-T·t: "J t.i: fJf ~ 7- "\' 9 IJ / 7[Sjjli:.IHIJ!3t;t, D-FF t: 
J: ~fitk-$11H!Jl3l'l' ~ T .t5 I), OSC3 Yi/iT-0)~~? D ·;t? 

~?t)llij t.,t.: tO)l'J<illtHlllh n'~ t.:.11), ~"""Fl:~9itlJ*''.J 

5kl.il"Wdi> IJ* 9 0 

i? ·:; Hi/H· (SETB) !IM'Fii.lllf~ 

20 
11~ fosc (s) 

40 
Is~ -1- (s) 

osc 

20 
1'~ lose (s) 

Fig.5 

RDNRI 

BU2305/BU2305F 
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BU2305/BU2305F 

e CR ~t1Ji~T-tise:1:75! 

(1) ~~Im~ 1 

030 

RE3ETB 

3ETB 

OUT 

0301 

l---0 0302 

1800pF(O,) 

0303 

220k.Q (R,) 

Fig.6 

0301 

lM.Q 
100k.Q ( R,l~-~v111~-----< 0302 

220k.Q 
0303 

I 8200pF(O,) 

#lliH$.t.1:.17'iWl #l.IM$.t.1:.17'l~ #l!l\~.t.1:.i:kl~ #JK\~.t.l:.i:kl~ 
I I I I 

#JK\ #lK\ #JK\ 

_________ L_J _________ ---1 r-------
1 I I .._t ------11--tl:l-:tJ .... 1;t 7 

1' =-:..-"\'JI.. tf:l:tJ;>J-:, tf:l:!J;J-7 '!,, ., r 
3ETB t;-'"L"'(:9 ~ :::.1: (: 
tl:l:!Jt;J::t:.--, :t7HJ,li!Rlil:9. 

tf:l:!Jf./;J-/l,-CJ: IJ 
ilil:'.lE:llitr·9f.l'*!i&l9 ~I: 
tl:l:tJt;J:;t7L,il:9. 

Fig.7 

--ii-1,~i'ii 

~ -----------u-- ----------
! t 

tfj:tJ;t/ tf:l:tJ;J-7 

* 1 3ETBO)li:"fSTIJI·y:/J:IJ "Low" l..0 ''<:Jt-lft5 P..tlffl!li9ttliOUTIH!'1tl:l'9o (ts:Fig.5~!lll) 

* 2 9 1 <~ll'lE:fli\'r.91;J:#JJJH9JJlgll' GO)? r:i ., ? mi-:i: ll'°f8 4,190,000 1~;i-:i:~l'9 0 

91'<~ll'lEfli'ira9 [T<*ll l:}l;14'Jlij)J!IJ& [losc(Hz)] O)lllJ1Wio 

r- x 222 = 69905 ( ~) 
60 x lose · lose 

* 3 1' =.:/-\'it-'! i! ·y H: "?I.' T : ;t)!i\:til:.Afli\'O) 1' =.:/-\'it- 1) i! ·y r IH6t'fi"" T < tot', c 1o RE3ETB= "Low" il'-::> 3ETB= "Low" l' (;J: 1' =. :/ "\' 

;i- 1J-t·1 rll'llill"J :l'-tt,l,,O)l'Z:ii;t;;< tot','" 

* 4 th 1Jli'iit:-::>c 1T : #!4'Jlil)J!IJ&O)f{.j 20 HJ{,J:~(;j:'f "\' 9 IJ /71::. l TJll11J ~It;!' 911'°, thiJ!i'iill';:O) 20 J~J{,J:J: I)*~< f,j: ~ 1::.7-\' 9 ') :_,, 'f /::. l Tlll1 

IJ~tH't:tfj:tJ(;j::pj:(f'J\'1t l:1'9 0 
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• J;b.Jf.lf§!J/ Application Example 

Voo 0---.------.----~ ~------0 OUTPUT 

c + 
' 

R, 
22kfl 

R, 

2.2k0 

8 7 

Yoo OUT 

OSCl OSC2 

;j; 8200pF 

A1036 

SETB RESETB 

OSC3 GND 

3 4 

220kfl 

Fig.8 

RDNm 
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• ~~~~'fi:dU*/Electrical Characteristic curves 

254 

V00 =3V 
Ta=25'C 

1M 

~ n. 0.. 
~ 

JS.; ~~ 
]'I ' b !\ ~ i~ 
~ ~~9,~ 

k ~ ~ 
~~A-

100 

0.1 1.0 10 

lose (kHz) 

Fig.9 Rx M~tilli.lilift™i ( ~fil§JB§ 1 ) 

1800 .---...,.----,---,---...,.----, 

Frequency mode is OSC-1 

soo~1---J2=---~3--4l---~5----.:e 

V00 (V) 

Fig.11 ~ti.f.!ili.tft-ilUli~EEH 

~ 11001--t----f:.;:J::O-==--+----i 

~ 
::i 

~ 1050 i::==-lo--="--+-
LL-

950 '---±-0----,,2"'°0 ___ 40.,.i,----..o 

TEMPERATURE ("C) 

Fig. 13 ~fil!lili:lc-illlMtt (l§JB§ 1) 

ftDNrn 

BU2305/BU2305F 

5000 

2000 

c:: 1000 
6 

ri 500 

200 

100 

......... 

0.1 

Voo=3V 
Ta=25'C 

~ ~ =""" ~h ,..,,....._ JS: i-..... 
N::h1-i- b.. ~ ~ 
~~ ~ _L~~ 

Z>,« 

1.0 

lose (kHz) 

Fig.10 RxM~:ti/l.liliftMtt (~filii!B§ 2) 

10-• 

L 

-T 
10-

_L_ .L v . 
IZ 

J_ L 

10 

fVA'\ . 

IZ 
requency mode is-osc-1 

't:::= I= 
- ~ 

r--- Frequency mode is OSC-2-

10-' 

~ - 1400 

~ 
UJ 
::i 
0 
UJ 
it 1200 

1000 

800 

J_ J_ l 

1 2 3 4 5 

V00 (V) 

r- Voo 5V 

v,,,=3V 

i----b-:-: 
v,,,=1V 

0 20 40 

TEMPERATURE ("C) 

Fig. 14 ~:til!lilllft-illlMtt (l§JB§ 2) 
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250ll----+---+-----1----

150,f----+---+----+----J 

Voo 5V 

100,1----+---+-----l-----J 

50 

V00 =3V 

V00 =1V 
0 

20 40 50 60 

TEMPERATURE ("C) 

Fig.15 )j!jlf~mt-iffilli1il'tt ( llllfm 1) 

12 

V00 =3V 

10 

<! s V00 =2.5V 

V00 =2V 

Voo= 1.BV 

2 3 

Vour (V) 

Fig.17 :±1:tJ~EE-:±1:tJ~mt1il'tt mrm 1 i 

5 

4 V00 =3V 

<! 3~--i-----l-\----l----

3 

V00 =2V 

VDD=1.0V 

2 3 4 

V,, (V) 

Fig.19 RESETS, SETB Yi/ii-T :1Jv7" ·;; :ffftl'it1il'tt 
(~~llllfm 1) 

RDNm 

BU2305/BU2305F 

<! 
3 
Jl 

1000 ~-----------

600 

I-

-
400 

200 f----+---4----1-------j 

V00 =3V 

VDD-1V 
oL--+o __ __J20---4~0-----,-l60 

TEMPERATURE( 'C) 

Fig.16 11nt~mt-iffilli1il'tt mrm 2J 

60~---------1--

50 f----+--+--+----+--+-- V DD= 6V 

l 
<! ~=W 40 17 
s 30L-lt~k::±==t:=t=1t'.'.:j 

<! 
3 
-

y V00-:r,4V 

] 
2 3 4 5 6 

Fig.18 :±l:tJ~EE-:±l:tJ~mt1il'tt (@£3 2) 

25 

20 

15 

10 

Voo=6V 

I 
Voo=5V 

VoD=4V 

4 

V,, (V) 

7 

7 

Fig.19 RESETS, SETB Yi/ii-T:t JI.- J7 ·;; :ffftl'it1i\'tt 
(~~llllU2) 
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BA9201/BA9201F 

BA9201 
BA9201F 

8 t:' '/ [-. 5".:t 71'.t ~ DI A ::J /I~ - 9 
8-Bit DI A Converter with Latch 

BA9201/BA9201Ft:J:, ¥$~i~IEIM, ).:fJ-7'-? 7 TT 

IEJ~~tl*J~L,t.::, 17 .. :;/8t::":; t-D/A::J//\-?1'9 0 ¥: 

-~·IEI•~. •nG~~D7?tfJ~Zs~. ~-~s 

~¥•~•t~ffl9.Q~td1'~~9oAh7-?~77 

71EJM,:J: IJ, ~fx~D/Atf~ffl9.Q~.:::Z71' tg~(:ffij 

Jill9.Q~U.f1'~~9o 

The BA9201/BA9201F are monolithic integrated circuits 
consisting of a complete 8-bit DIA converter including 
a reference voltage power supply and input data latch 
circuits on a single chip. 

•!jij~ 

1) ¥$ffl~i~~ l*J~ G Z~' .Qo 

2) A tJ T - ? ~ 7 ·:; T mrnE t 1f G z s I) ' ? 1 ::J ;,.. fJ [ 

t:'~::J/ t-D-Jt.-t.fg~i:z~.go 

3) iz t- IJ / 1f? 1 L.500ns 0 

•Features 

1) Built-in reference voltage supply. 
2) An input data latch is used to allow simple microcom

puter control. 
3) 500ns settling time. 

•m~ 

~u11no, lfi11m~no 

7 ::;·? Jt.-::t -71 ::t 

~f-~~ 

i~-!%~~Ilo 

-If - ;f-' ::J / t- D - Jv 

• Applications 

Measuring and control equipment 
Digital audio equipment 
Electronic musical instruments 
Signal generators 
Servo controllers 

• ~ff~'1"5i@/Dirnensions (Unit : mm) 

00 

M 0 N 

""! . 1-----i-~I 

~,,mm~; 
~ ~ 1-2.54±0.3 I hl-i7.6±0.3 

20.32±0.3 

R
~ 

11-
0.3:!:0·' 

~ 8.8±0.6 I 
18.5±0.3 

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

1.27±0.2 0.4±0.1 

"'L~----'.-i.( ) N 

I <!! ~----' j\,_l ~I 
_j Lo.3Mm t:;; 
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• ~iiFflifi1&~/Pin Connections 

VREF 

BA9201F T°./"JJ~}JJ 

Fig.1 

50k 

or·:; '1 Jv'T-'1 A.1J 
16 15 14 13 12 11 

LATCH 

3 

V "' A,,/GAIN A,, 

RDNrn 

BA9201/BA9201F 

D _,.. 
A 
:::J 
;., 

Vee I~ 
I 

2' ~ 

2' I 2' 

BA9201 2• 7':/9AA1J 

2' 

2' 

2• 

Fig,2 
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BA9201/BA9201F 

• if@Mfli:k:lE~ /Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits Unit 

~iblt~l±(18pin) Vee 6 v 
~)1*~1±(1 pin) VEE -8.5 v 
~:gm!!<: pd 500 * mW 

lbi'Fi.!il.lliB!I Topr -25-75 ·c 
fj:ff).!il.ffl'.iB!I Tstg -55-125 ·c 

e ::i - f''Jf~~/Code Formats 

Dig ital inputs Analog outputs 

D? Do lo lo 

1 1 1 1 1 1 1 1 1.992mA O.OOOmA 

1 1 1 1 1 1 1 0 1.984 0.008 

1 0000000 1.000 0.992 

01111111 0.992 1.000 

00000001 0.008 1.984 

00000000 0.000 1.992 

• fl~rt.J!liitt/Electrical Characteristics (Ta=25°C, Vcc=SV, VEE =-7V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

73-MliE RES 8 8 8 bits - Fig.3 

'li'ilH$tt N.L - - ±Y, LSB - Fig.3 

7 Jv 7Jr- Jvmmt IFS 1.90 1.992 2.10 mA - Fig.3 

7 Jv 7Jr-Jvi.!il.ffl'.1Uk TCI FS - ±50 - ppm/'C )'}gB;I$~i.IH:fflc'f~ 1:: ~ Fig.3 

7 Jv 7. 'T- Jv'll'M~tt I FSS - - ±10 µA lo - lo Fig.3 

-1! t- 'J / ·7" ';11 ].,. ts - 500 - ns - Fig.3 

2.005 - - v 3-9pin R=50kQ 
l*JJSBil$~iJU!:I± VREF Fig.3 

- - 1.990 v 3-9pin R=OQ 

l*JJ$Bil$~~i.!il./l1#tt TCVREF - ±100 - ppm/'C VREF =2.00V,;::~flf~ Fig.3 

"1 (.; 1\Jvf:; '> Jv J..:h V1H 2.3 - - v - Fig.3 

D- vl\Jl•f':Jj J~)..:iJ V1L - - 0.8 v - Fig.3 

-r:;-1;1Ji-.AtJ.AtJmmt I 1H - - 400 µA - Fig.3 

1Ellltr~mt(18pin) Ice - 7 - mA - Fig.3 

IEl!ltr'/ll:mt(1 pin) IEE - +12 - mA - Fig.3 

lbf'F"<IE£iB!i(18pin) Vee 4.5 - 5.5 v - Fig.3 

lbf'F"<IE£iB!i(1 pin) VEE -.6.3 - -7.7 v - Fig.3 
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• iJl1J~IElm~/Test Circuit 

1.000mM:o,ll"' 

soon 

• 'ft!ffl..1.0))iJt 
BA9201 t BA9201 Ft z.· t;t:, 1~ ·y 'T- V"lff!f, fJ. {; tc. rt; L:, 

~-=rn~*1C.:&lf~-Ti'!icli!l::1.fwfJ. ~1 ~ -r a z:11emt=~ 1., -r i;1: z:· 
)1]!: < tC. t5 ~' 0 

Fig.3 

S 1 on 

52 VRff. VREFA )ijlJ:;Ea;foff 

{ O){\jJO)i;fon 

RD Nm 

BA9201/BA9201F 

I 
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BA9211F 

BA9211F 10 t::' ':I f-. ~~-)Jil*li! D/ A ::J /I~ -11 
10-Bit D/ A Converter Built-in Reference Voltage 
Supply Circuit 

BA9211 rn:, v 11,,:r 771:,.. 7tbf'Fi'ilrmt..~*~i!iilBI~ 

ii*li\lL.t.:101:::·;.i t-'E.l 1J~·;.i?D/A:::J//~-11l'9 0 

~~if.¥r .. itf~ill', 7:; 111i,-7t-o ?t1J:oo*•ff"O)lit 

ffli§~tL.T~~~n~tO)l'9o 

The BA9211Fisa10-bit monolithic DI A converter, built in 
with a reference power supply circuit that is provided 
with multiplying operation function. 

·~ft 
1) 101::: ·;.i HAJll'<ti> .Q o 

2) -I! t- 1J / 7111 .b.1f250ns t ~ill' if, .Q o 

3) £*ffl~iliH !*lit L. T 1,' .Qo ;: 0)~*~~1Bll!~t::t~3L:. 

L.~7o~7l'ifiij, ~~0)£*~fft•ffl-t.Q;:tt 

l'~.Qo 

~V~'f-771/?tb~Wi'iJ~l'ifi.Qo 

5) jf~~t;t SOP l'l";.i >r-:Jl'X<.f-lit [., T .ts IJ ~~t:~;flJl' 
ii!J.Qo 

• .IJ.llt 
7o77v-fJv'f1 /7/7 

/077v7Jv7·;.i7::r.-? 

1~~~~us 

-tj--;J{:::i / t- [:!-JI,, 

7:;1111,,::::i/ t-o-w~~ 

~-T~ff 

BA9211F 
13.7±0.3 

1 2 3 4 5 6 7 8 9 10 11 

.,L __ _ 
'"1..u( )i\.-1 

JLo.3Mm l 

e Features 

1) 10-bit accuracy. 
2) Setting time is so high in speed as 250ns. 
3) Built-in with reference power supply circuit that is an 

independent block, and it is also possible to use an 
external reference voltage. 

4) Multiplying operation is possible. 

5) Similitude of SOP packages makes it easy to mou

nt. 

e Applications 

Programmable gain amplifiers 
Programmable attenuators 
Signal generators 
Servo control 
Digital control power supply 
Electronic musical instruments 
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• 7a·:1?1i1'7"?7.L./Block Diagram 

Vee 
MSB LSB 
D9 08 07 06 OS 04 03 02 01 0¢ 

91 10 11 

INPUT 

20 
--+.----1~_,..-h----+--+.----+...--+-.----<f-<------O lo 

r+l-.--+.l-...-++-.--++-.-1+-.-++-.-++--.-+l--.--t+-...--o '" 

CURRENT SOURCES 

LADDER NETWORK 

21 

18 13 12 

Cap Vu: GNO 

BA9211F 

• a@i;f:ll::k~*!/ Absolute Maximum Ratings (Ta=25°C) • ~iiiFflifil~/Pin Connections 

Parameter Symbol Limits Unit 

~iii!~!.!: 
Vee +5.5 v 
VEE -15 

f-!';11!~!1<: Pd 1650 * mW 

IJJ1'1'~1Ual!Jl Topr -20-70 "C 

1¥#~Jt~llll Tstg -55-125 "C 

~i1!}dJ~'f V1e, V11 V1e, V11 VEE-Vee v 
[J ~ ·;1 '7 .A:tJ~'f V1N -5-Vec v 
* J7Jv'1. :t-~tf265X50X1mm ilUiP3'0)fili'{'T, ll11*<'1J:550mW, Fig. 9#l!ll, 

Fig.1 

• !l~a<J~tt/Electrical Characteristics (Unless otherwise noted, Ta=25"C, Vcc=+SV, VEE=-12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

~Mlili - 10 10 10 bits - -
Jll.~tt - 10 10 10 bits - -

~~~J:i:**1i D.N.L 10 - - bits - Fig.2 

~i:**1i N.L - - ±0.05 %FS - Fig.2 

7 JL-7.'7-JL-1itillt IFS - 3.996 - mA - Fig.2 

7 JL-7.'7-Jv1itillt 
TCI FS - ±50 - ppm/"C 

il/l1Hk - -

7 JL-7.7'-Jf,~)Jff 
l·FSS - - ±2.0 µA I FSS =I Fs-1 FS Fig.2 

M~tt 

t!tJ 7.7'-Jv.:illt lzs - - 0.1 µA - Fig.2 

1! j- IJ / 1' :$11 ]_.. ts - 250 - ns - Fig.5 

II{ vl'\Ml '}".I 'J J..tJ V1H 2.0 - - v - Fig.7 
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BA9211F 

• 1!~rr-.J%1i/Electrical Characteristics (Unless otherwise noted, Ta=2s·c, Vee=+ 5 V, V EE=-12V) 

Parameter Symbol Min. 

a- vl\JolJ > ·1 7 J.JJ V1L -

[J:; ·:; '7 .A:tJ~)Jit I IN -

¥il!~iJJ1-~EE VREF -
. 

¥$~iJJ1-~EEiliilflti*~ TCVREF -

¥!1!.A:tJ~ilit I REF 0.2 

¥$.A:1:J1\ 1 ]7 :7. ~mt I 11 -

¥il!.A:1:J:7.Jo-v- t- di/di 4.0 

~iJJ1-~EEi:t<tt:•li: Pss+ -

~iJJ1-~EEf:t<tt:•li: Pss- -

il!Ji'F~iJJ1-~EEl1llf!I Vee 4.75 

IM'F~iJJ1-~EEllllf!I VEE -10.8 

!!lll!ll~ilit I cc -

!!lll!ll~ilit I EE -
--t-· 

if!lft~:tJ pd -

.11 .::l:' v -""Jo NFs -

• iJllJ:IE'.191~~/Test Circuit 

Vee 

R 1 =R 2 =2.00 kfl 
R 2 =50 kfl (vol) 

R 3 =0.0lµF 

BA9211F 

Typ. 

-

-

1.95 

±50 

1.0 

-0.5 

8.0 

-

-

5.0 

-12.0 

13.0 

-16.0 

257 

0.2 

Max. 

0.8 

70 

2.24 

-

1 .1 

-2.0 

-

±0.001 

±0.001 

5.25 

-13.2 

17.0 

-23.0 

393 

1 

Unit Conditions Test Circuit 

v -

µA -

v -

ppmfC -

mA -

µA 

mA/µs C=OpF 

%FS/% V cc=4.75-5.25V, VEE=-12V 

%FS/% Vcc=5.0V, VEE=-11--15V 

v VouT= 0 V 

v VouT= O v 

mA Vee= 5V, VEE=-12V 
··--

mA Vee= 5V, VEE=-12V 

mW Vee= 5V, VEE=-12V 

mVrms R=1kQ 

;1 : i.¥:7l'~~ii!iJ#11 (0.N.L.) .Ill. v~rnHJlH1 (N.L.) OJ:;Ei/I! 
(1) tJ:l:t:J'illll!OJ lLSB '!° ;j.:O)J; '.J l:)Ef:Jii ~o 

LSB = ( IFS - I ZS ) /1023 

IFS = IO (1023) 

IZS =IO (0) 

(2) D. N. L 

D. N. L = \ lo ( N ) - IO ( N -1 ) I /LS B 

N=l-1023 (Nl!)..:t:Jj'-:$1) 

(3) N. L 

Fig.7 

Fig.7 

Fig.4 

-

Fig.3 

Fig.2 

Fig.6 

Fig.2 

Fig.2 

-

-

Fig.8 

Fig.8 

-

-

N.L= (lo(N) - (NXLSB+IZS)) /IFSXlOO 
(%FS) 

N=l-1023 

Fig.2 0. N. L., N. L., IFS, I Pss, I zs, Pss +, Pss - , I 17j~Q'.it[!j]J!ll 
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Vee 

Vee 

15 14 13 12 

R 1 =R 2 =2.000 kO 
C=0.01µF 

BA9211F 

Vee 

22 

VR= 0-50 kO 

T 
R, R, 

19 18 17 16 

BA9211F 

R 1 =R 2 =2.000kfl 
R 3 =50kfl 
C=0.01µF 

R, 

15 14 

10 11 

21 20 

Fig.4 

13 12 

10 11 

.Jr V1H Mm 

VR 

19 18 17 16 14 13 

BA9211F 

10 

£~~;1uv±v REFi~U'.lElllrn~ 

Vee 

naNm 

12 

11 

f-
2 
w 
a: 
a: 
;:) 
(.) 

f
;:) 

a. 
f
;:) 

0 

Vee 

BA9211F 

or lo 

TIME (t) 
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R 1 =R 2 =2.000kO 
C=O.OlµF 
R 3 =50k0 

Vee 

R 1 =R 2 =2.000kO 
C=O.OlµF 
R3=50k0 

264 

( 

c R, R, 

16 

BA9211F 

R, 

16 

BA9211F 

R, 

15 14 13 12 

10 11 

R, 

15 14 13 12 

10 11 

Vcc 

VEE 

Vee 

'.Q 

f-z w 
a: 
a: 
::> 
0 
f-
::> 
0. 
f-
::> 
0 

22 21 20 

R 1 =R 2 =2.000kO 
R 3 =50 kO 
C=O.OlµF 

di ,\I 
dt ~:-\t 

BA9211F 

.----------- IREF 

TIME (t) 

,---------r-----iltE VEf-

c R, R, R, 

19 18 17 16 15 14 13 12 

BA9211F 

11 

Fig.8 191BMlmt1 cc, I EE)J!Y:l'E191llll 
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1500 

·~ 
,E 

d' 
1000 

z 
0 
f= « 
Cl. 
;;; 
U) 

0 
0: 500 w 

" 0 
Cl. 

0 
0 20 

' 
IC.$1* SOP22pin 

I 

' 

40 60 80 100 1?0 140 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.9 

BA9211F 

BA9211FO)md;:ilH:f~1:J Pd Max.t;J:it-J400mWl' &> 1J, fse 
ffl)Jil\JU1Wtl0~70°C i:s~ \ z tj:fN~M;IJ~O) J:~ 'i!MJ.iii:~Jlf 
1_, z fsem 1_, z < tc. ~ ~, o 

• );bffl'91J/ Application Example 

,---.--------- - 12V 
1 kfl 

50 kfl 5 kfl 

2 .OV Vee Vee Cap. VREF 
-----~----lVREF ADJ. 

2 kfl 

BA9211F Vo 

2 kfl 

LSB GND BA4558 

DATA 

DATA 

MSB LSB 
Vo 

0 1 1 1 1 1 1 1 1 1 9.980V 

0 1 1 1 1 1 1 1 1 0 9.960V 

0000000001 0.020V 

0000000000 o.ooov 
1111111111 -0.020V 

1000000001 -9.980V 

1000000000 -10.000V 
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BA9221/BA9221F 

BA9221 
BA9221F 

12 t:'·y I-- DIA ::J //~-9 

12-Bit D/A Converter 

BA9221,BA9221 F (j:, x J'v 7- 7' 7 1 / ".i mhi'F°iil liE ;j:, 12 

e";i "'t..l 'J ~·;i? D/A::J//\'-'.;11'9o i3J~aifra9(;J:, 

250ns t ~~1', 1;¥t:7 ·)' '.;! J'v::t- 7 1::t0) 7"T Cl ·:7'1§.\5-

t±l t.J i:IB ~, ~~ 0) 7 :> :;i ; 'v- 7" -J- o ·~nt1m1i;*"' O)f~m ~ ::£ 

t l.,ZmJ~~ nt.::'b0)1'9 o 

The BA9221 and BA9221 F are monolithic ICs consisting 
of a multiplying 12-bit D/ A converter. 

• ~:m: 
1) 121::";i "'!:./ ".::.>r11'db.Qo 

2) ~~-I! " 'J / 'f (250ns) 1' db .Q o 

3) 7J'v.A-)--J'v~)M (IFs=4mA) Tdb.Qo 

4) x J'v7-7'71 ::..-·;7'1JJ1'Fi3JliE1'db.Qo 

5) ~IJJ~mtt±lt.J 1' db .Q 0 

•Features 

1) 12-Bit monotonic conversion. 
2) Fast settling time (250ns). 
3) Full-scale current (IFs=4mA). 
4) Multiplying operation is possible. 
5) Differential current output. 

• Jll~ 

7:; '.;! J'v ::t- 7' 1 ::t 

7':/'11 J'v::J / "Cl-J'v7" ·;i 7 .::j:.-11 

-tj--;F:::i::..- "Cl-J'v 

7'Cl".7'7h~il-

A/D::J//'i-'.)! 

• Applications 

Digital audio equipment 
Digital control attenuators 
Servo controllers 
Programmable power supplies 
AID Converters 

• 9~Jf~\t5i~/Dimensions (Unit mm) 

BA9221 

1 2 3 4 5 6 7 8 9 10 
"' 

mf~'~:~ f~ ~I '<:I'" I I ; _ _l~ 
'<:I'" N I I 1 ~l~I ~0.5±0.I 

~ 1 1-2.54±0.3 I 7 .6±0.3 

22.86±0.3 I l_l ~ 
fl8cT-
~ _.to.3±0.1 

BA9221F ~ 8.8±0.6 

~r-. 
oof---_ +I ;;ij 
ot.JC3'l~ 
~.3Min. - c: 

~ 
• ~liiiT·li*1C~/Pin Connections 

BA9221 
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BA9221 BA9221 F 

MSB 
Bo 81 Bz 83 84 85 Ba 87 Ba Bg 8 10 

1 2 3 4 5 6 7 8 9 10 11 

18 
lo 

t-~+-~+-~l+--.-l-+---.--t-+--.---()~ 

VREr(-) 

REFERENCE! L 
AMPLIFIER l -

v 16 u17 
COMP v,, 

e ~M~:*:~*1i/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

+1 
-18 

CURRENT SOURCES 
LADDER NETWORK 

Unit 

v 
---.. --~~·-~---!------ -----+---------+--------

BA9221 600 * 
I- mV pd 

BA9221 F 550 * 
------1 ------t-----------1--------- ----- ---------

BA9221 -25-70 
!l!M'Filil\/Ufilm f--------1 Topr -~ 

BA9221F -25-55 
-------~---+----------+----------------- -- -- -- -----

Tstg -50-125 
--------------+-------- ~~--+---------·--------+----------

V 14 ,V15 VEE -Vee v 
-----------+--- -----------+-------

- 5 - Vee v 
* Ta~25'CUJ:l'l'i!!llT?olJl&it,l°Ct:-:>""6mW (BA9221), 5_5mW (BA9221 F) 1fil£[;?> 0 

• fl~tr..J!M'tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vee =+SV, VEE =-15V) 

Parameter Symbol Min_ Typ_ Max_ Unit Conditions 

?tmim 12 12 12 bits -

!jj_~tt 12 12 12 bits -

~Mf:iliJ~tt DNL 12 - - LSB -

?f:iiU$ltt N_L - - 0_05 %FS -

7 Jv 7- 'T-Jv~mt IFS - 3_999 - mA VREF =10_000V 

7 Jl-- 7- 'T-Jl--~mt)lil\Ji1*1ii TCIFs - ±10 - ppm/'C -

7 JL-- 7- 'T- Jl--~mtM~tt I FSS - - ±20 µA IFS -IFS 

-\±'D 7- 'T-Jl--~mt I ZS - - 0_1 µA -

iz t- IJ :/f ~ 1 J.,. ts - 250 - ns Ta=25°C 

1\1 l/A:)l--D :;- ·:;? )-fJ V1H 2_0 - - v -

D- v«JL--D :;- -:; ? ),_tJ V1L - - 0-8 v -

D :/ ·:;? A:t.J~mt l1N - - 60 µA V1N =-5V-+5V 

£$~i~),_1:J~mt IREF 0_2 1-0 1-1 mA -

£$~)W-),_1JJ\1T'7-~mt I 1s - -0,5 -2_0 µA -

£$~i~J,.1J7-JL---v- t- dl/dt 4,0 8-0 - mA/µs R 14=8000, Ce=O pF 

~;~~EEii'xl'-ftt PSs+ - - ±0-0001 %FS/% VEE =4_5V- 5_5V Vee=-15V 

~iw.~EEii'xl'-ftt PSS- - - ±0-0001 %FS/% VEE= -13_5--16-5V Vee=5V 
-- - -

lbf'F~i~~EElBl!!l Vee 4_5 - 5,5 v VouT=OV 

lbi'F~i~~EElBl!!l VEE -18 - -10,8 v VouT =OV 

RD Nm 

19 

BA9221 

Test Circuit 

Fig_1 

Fig_1 

Fig_1 

Fig_1 

Fig_1 

Fig_1 

Fig_1 

Fig_1 

Fig_3 

Fig_5 

Fig_5 

Fig_5 

Fig_2 

Fig_1 

Fig-4 

Fig_1 

Fig_1 

Fig_1 

Fig_1 
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BA9221/BA9221F 

Parameter Symdol Min. Typ. Max. Unit Conditions Test Circuit 

IM'FIEl~~illt 

llJf'F !El~ atillt 

)iltft~:tJ 

• lJltJ~IEJ~~/Test Circuit 

0 i.9 .Q w 
0 w 
> > 

BA9221 
0 

0 0 0 0 

0 /.Q .5' 
~ > 

BA9221 
0 

0 0 0 0 

C2_j_2_ 

R1=R2=10kQ 
C=0.01."F 
VREF = 1 av 

268 

Ice - 11.0 18.0 mA Vcc=5V, VEE=-15V 

I EE - -16.0 -22.0 mA Vcc=5V, VEE=-15V 

pd - - 420 mW Vcc=5V, VEE=-15V 

0 1.9 .Q w 0. I I 0 0 0 0 w z > > :::? 0 0 ~ ~ u w w 

BA9221 " " > > 

11 5 
0 

0. 
:::? 
0 
u 

0 

0. 
:::? 
0 
u 

0 

0 

0 0 0 0 0 0 0 0 0 

10 

R1=R2=10.000kQ 

VREF=10.QQQV 

C=O.OlµF 

Fig.1 D.N.L , N.L , IFS, I FSS, I zs, Pss+, Pss-illU'.iEIEJ~ 

)i(l) ~$.A:t.J~iJitllll!l IREF Q):;Eg 

I :± 0 0 0 ~$.A:t.J~ilitllll!lti, ~$.A:t.J~iJitlREFC, 
z f O)PiJO) 7 JI-?- - 7- ~ilit IFS If 
0 

w w 

3<~<5 !:' " 1 V1H Mm. > 
I REF 

0 0 0 0 0 
HJi!-:>I REFO)~ll!I ~ '' ?o 

R1=R2=10kQ 
C=O.OlµF 

12 11 

+ 0 0 0 z 
0 

~ " > > 

0 0 0 0 0 
ts 

10 
V1H 

V1Hit~ 
V1L 

LOGIC INPUT 
V1L Ma• 

naNm 

Fig.6 

Fig.6 

Fig.6 



v" 
Vee 

BA9221 

I,,, l 

_I, 

>" 

IEE 

IFS 

::S 
cl 

> l 

R,=R,=10.000kO 

Fig.5 A 1J H, L v-"'JL-lk U'D :> ·y 7 

A 1Jtii1!l 1N il!IJ:ltllil~ 

VEF A >---+---+-~

Ice 

20 19 18 17 

> J_o _o >w 

BA9221 > > 

Fig. 6 llil~li'lll:iJitl cc, I EEiDIJ:ltllil~li 

naNm 

BA9221/BA9221F 

lo 

di 61 
dt "'-' -zt 

IREF 

I 

R,=R,=10.000kO 
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BA9221/BA9221F 

• ~Jf.lf§IJ/ Application Example 

1.5k0* * 

+5V~+------f----~ ---+-----.---15V 

REF 
BA707 

REF 

0.01µF 

Vee V,. COMP 

3V 3k0 

0.3rnV/"C 
v,., (+) 

3k0 
VREF (-) 

MSB LSB 

GND/V" 

_____ Q~I~----

Vee= +5V VEE=-15V 

R, 5k0 
t---~Vl/V--1 v REF ( +) 

5k0 
BA9221 

--~__, VREF (-) 

D,,-==+mmm~ D,-
D,~--+-H-~c--1-'~ 

D, 

D,, 
MSB-----, 

r-1--'-.L...1.....L...1...L..J.....L..J....L..J..........., 

SERIAL DATA ___ _, DATA 

OUT PUT 

5k0 

5k0 

BA4558 

DATA 

MSB LSB 

0 1 1 1 1 1 1 1 1 1 1 1 

011111111110 

000000000001 

000000000000 

111111111111 

100000000001 

100000000000 

ANALOG IN 

R, 10V 
2.5k0 FULL SCALE 

CONVERSION ---..... 
COMPLETE 

So--~-START 

ENABLE (SAR) CLK1-----CLOCK 

• ff.lf.IJ:.O))t:;: 

BA9221 t BA9221 Ft '"f 'j:, J '\' ·;1 17"- ';/ ti:ft ~ .Q t:::. ttJ ':, 

YilfHl~~tfYili-T~iltfW~ I)* 9 0 Z::{~ffl'=~ [., T 'j:;:: 
)i~ ( f!_ ~ ~\o 

270 RDNRI 

Vo 

9.9951 

9.9902 

0.0049 

0.0000 

--0.0049 

-9.9951 

-10.0000 



BU4S ~ 1)-~~ 

8U4S :/ 1) - 7 . .' (;!:, )fLffl CMOS i::l :./ "J ? IC 8U40008 :/ 

1J- A.'.(J) 1 igrn~~ '§:A.-/\-· 2:. =- · -=t-;i, ". • 1~ ") 

'T-:l (SMP) i:::~tlbt.:: 1ch i::l:/·;;? IC :/ 1J-;(l'9o 

1il'ttrnil'5fLffl 40008 :/ 1J -A.' t llJ~Hilfilt> ~J, IM'F~i}]! 

~EE f 11;: < t :ft ;Jo 9 o 

-~~ 
1) fft)lli'l':~mt 

2) ~im~~'.$11/(J)A.-1~-2:,.::.-=t-Ji... FH·;;'T-:l 

3) 11J1'F~i}]!~EEIJ~·a;:~' 

4) L -TTL2 A ti, LS-TTL 1 A ti '§: iiU&~~jjJ c· ~ .@ o 

• ~Mft;J;::lE:.+tt/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

BU4S )/ 1) - 7..' 

The 8U4S Series is a 1 ch logic IC series consisting of 
a super-mini package (SMP) integrating 1-circuit com
ponent of the general-purpose CMOS logic IC 
8U40008 series. Compatible with general-purpose 
40008 in characteristics, it provides a wide range of 
the voltage for operating power supply. 

•Features 

1 ) Low current consumption 
2) Super-mini-mould package of a surface mounting 

type 
3) Wide range of the voltage for operating power 

supply 
4) The IC can directly drive 2 L-TTL inputs and a LS

TTL input. 

Unit 

'll!:iJUHE Voo Vss-0.3-Vss+1 B v 
~f'.g~!J<: pd 170 mW 

.A.:tJ~ilit l1N ±10 mA 

iJJ1"FiM.JUBll!l To pr -40-85 ·c 

f'+li'fiMiitm!l Tstg -55-+150 ·c 
.A.:tJ~JHM!I V1N Vss-0.3-Voo+0.3 v 

)11 : Jili'H:;'.:O)~il!IO)~fEHPb~ [,z tlili~ [,f.i:o 1 ~1!~~:ii'<9iiH'&i •J' tbi'FHiljiE9.@ tO)l'l;l:&i •J ;j;;th,, 

i12: ~>g!m;1;1;1: Ta=25'C J:J..tt.:::50 1 -r, 1.?mw1·c c·ffiiR t, :t9. 

• l1t~tbfF~d4/Recommended Operating Conditions (Ta=25°C, Vss=OV) 

Parameter Symbol Min. Typ. Max. 

~)Mi~!± Voo 3 - 16 

m.:r~a:: V1N 0 - Voo 

0411-44-FTC656 

Unit 

v 
v 
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• 'llHtfl'!l~tt1IHi/Electrical Characteristic Curves 

272 

60 

<( 

5 50 
! -· 

f- 40 
z 
w 
a: 
a: 30 
::::> 
0 

><'. 
z 20 
Cl) 

f
=> 10 
a_ 
f
=> 
0 0 

Ta225"0 

- V00 =15V 

t 
v 

V00 =10V 

7_LJ 
I/ 

V00 =j_V V1 
5 10 15 20 25 30· 

OUTPUT VOLTAGE : Vout (V) 

Fig.1 1±\:f:J SINK ~)Jff-l±l:f:J~J±~tt 

<( 

5 50 1---+-cv~··-=-+-15_v_-l=--+----1----1 

f- 40j---f-,l'j-:;;;--:::t:::::::::f==::=· 
z 
w 
~ 301-+./-fl-J<l-~-1--
=> 
0 

~ 201-fHJl-/71:..==~~
(/) 

f-
=> 10 
a_ 
f
=> 
0 

5 10 15 20 25 30 

OUTPUT VOLTAGE: V0"' (V) 

Fig.3 1±\:f:J SINK~$Jl!-l±l:f:J11i:J±~tt 

~ :: i-----+-1 1--1-1 ----+--I --+--
1 ~I I 

> V0,=15V 85"0 25"0 
.. 16 -40·0 
~ -5"0 
<( -40"0 
~ 121-----+----+--_. _ __,.,__-+---f 
0 V0,=10V 
> 
f
=> 
a_ 
f
=> 
0 

2 4 6 8 10 12 

INPUT VOLTAGE: V" (V) 

Fig.5 l±l:f:J~J±-A:f:J~J±~tt 

RDNm 

BU4S ~ 1)-A' 

:;:( 60 

_§ Ta=25"0 
8 50 J 

f-z 40 w 
a: a: 
::::> 
0 
w 
0 a: 
::::> 
0 
Cl) 

f-
::::> 
a_ 
f-
::::> 
0 

20 25 30 

OUTPUT VOLTAGE: V0,, (V) 

Fig.2 1±\:f:J SOURCE ~)lff-1±\:f:Jill±~tt 

<( 5 0 .___ _ _,__ 
E 

i 40 >--~+->'~ 
w .. 
Of-

§ ~ 30 ~~.f>o8'..+L.,,,.· 
Oa: 
Cl) a: 

'.::; ~ 20E=---l.4"""'9ifll;i.....~~~-l---l----I 
~ V00 =5V 
::::> -40"0 

o 1o~~~~EE~ct==-5·025·0 40"0 
85"0 

0'---"---'-----'---'----'---' 
0 5 10 15 20 25 30 

OUTPUT VOLTAGE: V0,, (V) 

Fig.4 1±\:f:J SOURCE 11i;$Jl!-l±l:f:J~J±~tt 

w 
0 101---""-=--+---+---'1--I---+--~ 
<( 
f
..J 
0 
> 
f=> 51--~&---+--+--l---+-I---+--~ 
a_ 
f
=> 
0 

2 4 6 8 10 

INPUT VOLTAGE: V" (V) 

Fig.6 l±l:f:J~J±-A:f:J1!iJ±~ij;tt 

12 



1500 

;:; 1000 V00 =15V 

w 
~ 
i= 
w 
(/) 

0: 

s 

10 v 

111n 
u 1f 

IL l/]5V 
L_ .v, 

........-: ,,,? ffi ~ rn 

500 

0 
10 100 1000 

LOAD CAPACITANCE: C,(pF) 

300.------~---~---~ 

00~---~5----1~0---~15 

INPUT VOLTAGE: V,_ (V) 

"' c 

BU4S ~ 1)-;( 

1500r-+++-+-++t--+-+-+++-H++--+-+-t-++-H-H 

r-+++-++++--+-+-+++-H+r· ·· 1-+-++-r-H-H 

f-+++-t+t+--+-+-+++-1+++--1-V DO = 1 5 v 
~ 1000r-+-++-++++--+-+-+++-H++--+--+-t-+++'tH 

LOAD CAPACITANCE: C, (pF) 

SINGLE 2-INPUT NOR GATE 

BU4S01 ti, 2 .A/JJE~ilfi!.! NOR If- I-- BU4001B (]) 1 @I 

~l?r-73- ~ SMP t:i:*;J~ L. t.::~1j\JJ\l(f)D :/ ·;; "J IC C'.'9 0 

• 9Hf~'i")i~/Dimensions (Unit : mm) 

The BU4S01 is an ultra-small logic IC with a SMP in
tegrating a circuit component of the 2-input positive 
logic NOR gate BU4001 B. 

{') (\J 

0 0 
+I +I 
00 "' 
(\J ~ 

RD Nm 

2.9 ±0 2 

5 4 

0.15±0.1 
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• :1 a ·;1 ? 1f 17"? 7 A/Block Diagram 

VDD 

5 

A B 

• tl~B'.J~tt/Electrical Characteristics 

mt)11t~t.i/DC Characteristics (Unless otherwise noted) 

Parameter Symbol Min. Typ. Max. Unit 

3.5 - - v 

H.A.:fJ'ilS:: V1H 7.0 - - v 

11.0 - - v 

- - 1.5 v 

L.A.:fJ~S:: V1L - - 3.0 v 

- - 4.0 v 

H .A.1Jt)Jtt l1H - - 0.3 µA 

L.A.1Ji!)Jtt i1L - - -0.3 µA 

4.95 - - v 

H 1±\:fJ'il!:S:: VoH 9.95 - - v 
14.95 - - v 

- - 0.05 v 
L !±1 :fJ'!IS:: VoL - - 0.05 v 

- - 0.05 v 
-0.51 - - mA 

H 1±\:fJ'il!:mt loH -2.1 - - mA 

-1.3 - - mA 

-3.4 - - mA 

0.51 - - mA 

L 1±\:fJ.'il!:)ltt loL 1.3 - - mA 

3.4 - - mA 

- - 0.25 µA 

ftf~i¥lR'llmt loo - - 0.5 µA 

- - 1.0 µA 

274 RDNrn 

y 

4 

3 

v,, 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4S ~ IJ -·~: 

Conditions Test Circuit 

VouT=0.5V 

VouT=1.0V 

VouT=1.5V 

I louT I <1 µA 

VouT=4.5V 

VouT=9.0V 

VouT=13.5V 

I louT I <1 µA 

V1H=15V 

V1L=OV 

I louT I <1 µA 

V1N=Vss Fig. 10 

I louT I <1 µA 

V1N=Voo 

VoH=4.6V 

VoH=2.5V 

VoH=9.5V 

VoH=13.5V 

V1N=Vss 

VQL=0.4V 

VoL=0.5V 

VOL =1.5V 

V1N=Voo 

V1N=Vss. Voo 



BU4S ~ IJ-7: 

.A 1 -;; 7 / ?'~tt/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Voo(V) Conditions Test circuit 

- 70 - ns 5 

:±l:h:i'Lti_ttf IJPi\'rai ITLH - 35 - ns 10 -

- 30 - ns 15 

- 70 - ns 5 

:±11J:i'Lti rtf11 ~il'r.ll ITHL - 35 - ns 10 -

- 30 - ns 15 Fig.11 

- 85 - ns 5 

IPLH - 40 - ns 10 -

- 30 - ns 15 
1~ii~~lli¥rai 

- 85 - ns 5 

tPHL - 40 - ns 10 -

- 30 - ns 15 

)._1J~- C1N - 5 - ns 5 - -

• iJ11J~l8ll&li!l/Test Circuits 

v,, 

---v,, 

Vss 
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BU4S ~ 1J-'X 

(BU4S5841llE1Jjp.*&} SINGLE SCHMITT 

BU4S584!;!:,1' //'\-5rff~~O)y .:z. ~ ·y I- I- 1) jj BU4584B 

0) 1 18lllMH: SMP 1.:i:*;ljl ld.:fi1J'~ IC l!9 a 

• M-~-t~~/Dimensions (Unit : mm) 

The BU4S584 is an ultra-small IC with a SMP integrat
ing a circuit component of the inverter type Schmidt 
trigger BU4584B. 

v •• 
5 

NC 

• 'iljttr:J~tt/Electrical Characteristics 

A 

<'> N 
ci 0 
+I +I 
~ ~ 

y 

4 

3 

v .. 

ii~~tt/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Voo(V) 

3.5 - - v 5 

H A:1Jiliff VrH 7.0 - - v 10 

11.0 - - v 15 

- - 1.5 v 5 

LA:1Jtff VrL - - 3.0 v 10 

- - 4.0 v 15 

HA:fJ•ffi l1H - - 0.3 µA 18 

L A:1Jiliffi lrL - - -0.3 µA 18 

4.95 - - v 5 

Hi±l:fJ~!Z VoH 9.95 - - v 10 

14.95 - - v 15 

276 naHm 

2.9±0.2 

0.15±0.1 

Conditions Test circuit 

-

-
Fig. 12 

VrH=15V 

VrL=OV 

I louT I <1 µA 

V1N=Vss 



BU4S ~ 1) - 7.' 

Parameter Symbol Min. Typ. Max. Unit Voo(V) Conditions Test circuit 

- - 0.05 v 5 I lour I <1 µA 

Li±l:h~l3:: VoL - - 0.05 v 10 V1N=Voo Fig. 12 

- - 0.05 v 15 

-0.51 - - mA 5 VoH=4.6V 

H i±l:h~il IQH -2.1 - - mA 5 VoH=2.5V 

-1.3 - - mA 10 VoH=9.5V 

VoH=13.5V 
-3.4 - - mA 15 

V1N=Vss Fig. 13 

0.51 - - mA 5 VoL=0.4V 

L i±l:h1i5lll IQL 1.3 - - mA 10 VoL=0.5V 

3.4 - - mA 15 
VoL=1.5V 

V1N=Voo 

0.15 - 0.6 v 5 

l::.A7"1J'.:;.A~l3:: VH 0.25 - 1.0 v 10 - Fig. 12 

0.40 - 1.5 v 15 

- - 0.25 µA 5 

fftroii!lfU!til loo - - 0.5 µA 10 V1N=Vss. Voo 

- - 1.0 µA 15 

.7.1' ·:17- / ·~7"~ti/Switching Characteristics (Unless otherwise noted, Vss=OV, 25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

- 70 - ns 5 

i±l:h.:!L"SJ:.ti•J ~rai lrLH - 35 - ns 10 -

- 30 - ns 15 

- 70 - ns 5 

1±1:h.1L"5Tti1 J ni¥rai trHL - 35 - ns 10 -

- 30 - ns 15 Fig. 13 

- 125 - ns 5 
1iitilU!Hi¥rai 

tPLH - 60 - ns 10 -
"L" to "H" 

- 50 - ns 15 

- 125 - ns 5 
iiitllii&~rai 

tPHL - 60 - 10 -
"H" to "L" 

ns 

- 50 - ns 15 

• illq~l§ll&181/Test Circuits 
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BU4S ~ 1)-7.' 

{BU4S66 'fl!i'.J1Jm~) SINGLE ANALOG SWITCH 

BU4S66 t;J:, 5!.ll1.J(<i)J7j-D?.A1 ·:;7- BU4066BO) 1 IErn~ 

-$1~ SMP t:::i*l~ ld.:~1M1! IC 1'9o 1 -*-j';t.,)..1J 

(CONT)~ "H" v«Jvt:::9.Qc, .A1·:;7-A.tl::\1JF .. it;J: 

• 9~m'1"$!~/Dimensions (Unit : mm) 

D-1/l:::°-:$1'/.A (ON~J.:l~) t;::fJI), "L" v«Jt.-t:::9 

.QC:, J\11/1::0 -:$1'/.A (OFF~*ii,!1) t;::1JIJ;l:9o 

The BU4S66 is an ultra-small IC with a SMP integrating 
a circuit component of the dual-way analog switch 
BU4066B. 
With the enable input (CONT) set to "H" or "L" level, 
the impedance between switch input and output pins 
becomes low (ON state) or high (OFF state}, respec
tively, 

• :7" D "J ? 917' ?' 7 .£,./Block Diagram 

V DD 

5 

1 

1/0 

CONT 

4 

' ;-------------J 

3 

0/1 

278 RDHm 
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BU4S ~ 1)-":J..' 

• 'l~fr.J~'l'i/Electrical Characteristics 

i~5i!t~'l'i/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

3.5 - - v 5 

::i / t- D--:Jv "H" Ah~EE V1H 7.0 - - v 10 A:±lhrai~lJit=10 µA 

11.0 - - v 15 
Fig.14 

- - 1.5 v 5 

::J/ t-D-Jv "L" Ah~EE V1L - - 3.0 v 10 A:±lhrai'i!!:lJit=10µA 

- - 4.0 v 15 

- 290 950 Q 5 

ON fft}it 
o;;:;v1N;;:;voo 

RoN - 120 250 Q 10 Fig.15 
RL=10kQ 

- 85 160 Q 15 

- - 0.3 15 V1N=15V, Vour=OV 
'f '\' /;t-Jv OFF 1) --'.l~)Jit I off µA Fig.16 

- - -0.3 15 V1N=OV, Vour=15V 

- - 1.0 5 

m~ilHlf~lJit loo - - 2.0 µA 10 V1N=Voo or GND -

- - 4.0 15 

Ah~:t (::i/ t-D-JvAh) Cc - 8 - pF - f=lMHz -

Ah~:t (::J..1·;;7Ah) Cs - 10 - pF - f=1MHz -

.A 1·:;7- / ?'!fii'l'i/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Vss 1v1 Conditions Test circuit 

- 15 - ns 5 RL =10kQ 

lPLH - 8 - ns 10 CL=50pF 

1iiiiurni;ai\'r.i - 5 - ns 15 

(1/0-+0/I) - 15 - ns 5 RL =10kQ 
Fig.17 

tPHL - 8 - ns 10 CL=50pF 

- 5 - ns 15 

- 100 - ns 5 RL =10kQ 

lPHZ - 70 - ns 10 CL=50pF Fig.18 

- 65 - ns 15 

- 100 - ns 5 RL=10kQ 

lPLZ - 70 - ns 10 CL=50pF Fig.19 

1iil~Mai\'r.i - 65 - ns 15 

(CONTROL -+0/1) - 80 - ns 5 RL=10kQ 

lPZH - 35 - ns 10 CL =50pF Fig.18 

- 25 - ns 15 

- 80 - ns 5 RL=10kQ 

lpzL - 35 - ns 10 CL =50pF Fig.19 

- 25 - ns 15 

- 10 - MHz 5 RL =1k0 

1ud;:::i;., t-o-Jt-~i~i!& fMax(C) - 12 - MHz 10 CL =50pF -

- 12 - MHz 15 
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Parameter Symbol 

~*i~iUili.!li~ 
I Max 

(1-0)* 1 

71- ~·:A.Jv- ET* 2 

iE~I).IJi~$(1 kHz) THD* 3 

70.Al--7 
CTc 

(CONTROL--+0/1) 

*1 201og (Vout/Vin)=-3dBl:f.i:.Q/.!iJiJ!i1& 
* 2 201og (Vout/Vin)=-50dB I: f.t .Q /.!iJiJ!il:ll 

* 1*2 *3 Vin=±2.5Vp-pO)iEl2;)J!i I: T .Qo 

• iR~:iEIBl~~/Test Circuits 

Min. 

-

-

-

-

-

-

1/0 O/ln--__....--v0 

v,, 

Fig.14 ..A.:IJ'<ll:I±, ill:)Jit 

Typ. Max. Unit Voo(V) 

30 - MHz 5 

600 - kHz 5 

0.05 - % 5 

200 - mV 5 

400 - mV 10 

600 - mV 15 

r------<o-------1,___ v" 

1/0 0/1 

Vss 

V DO 20ns 

1/0 v, 
0/1 

CONT 

IC, 
R, 

tTHL 

Fig.17 .A 1 ·:; 'f / ~l'~;'f'fi:)JIU'.AEl!lliltt 

280 RD Nm 

BU4S 5' 1) -:~: 

Vss(VJ Conditions Test circuit 

-5 RL=1kQ -
CL =50pF 

-5 RL=1kQ Fig.20 

-5 
RL =10kQ Fig.20 
CL=50pF 

R1N=1kQ 

RouT=10kQ Fig.21 

CL =15pF 

~--+----Voo 

~-+-U 1/0 0/1 U----V0c, 

CONT 

Fig.15 ON ti!Jit 

20ns 

v SS 

v oc 

tTLH 



Voo 

1/0 0/1 

R, IC, 

50% 50% 

--------Voo=5V 

_ __.;f-----01/0 0/1 o----~ 

CONT r 
V.s=·5V 

Fig.20 .iBf;)J!ii![i$, 71 - FAJv-

RD Nm 

BU4S ~ 1J-~: 

v,, 

R, c, 

Ji() Oji 

CONT 

v,, 

50% 50% 

Fig.19 f:frJi)IUifPi\'r.i (CONT-OUT) 

v,, 

1/0 0/1 

R, IC, 
1 k[J 

v,, 

Fig.21 ::i / I- Cl -Jf., IN-OUT 'J Cl A I- - 'J 
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BU4S ~ 1) - 7..' 

{BU4S811IUJ1Jm#t} SINGLE 2-INPUT AND GATE 

BU4S81 (;J: 2 A:1JiE~!f AND If- I- BU4081 B 0)1 l§ll! 
~f SMP (;::i;*;jjij; ld.::im1J1~ IC 1."9 0 

• ~f..Jf~\t~~/Dimensions (Unit : mm) 

The BU4S81 is an ultra-small IC with a SMP integrating 
a circuit component of the 2-input positive logic AND 
gate BU4081 B. 

Voo 

5 

A B 

~ ~ 
0 0 
+I +I 
00 ~ 

"' ~ 
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BU4S ~ 1)-·7.: 

• ~Sll.fr.J!fi¥tt/Electrical Characteristics 

~51it!f\¥tt/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

3.5 2.75 - v 5 

H .A.:h'ill:I± V1H 7.0 5.5 - v 10 I louT I <1 µA 

11.0 8.25 - v 15 

- 2.25 1.5 v 5 

L .A.:h~I± V1L - 4.5 3.0 v 10 I louT I < 1 µA 

- 6.75 4.0 v 15 

H .A.:h'ill:iiiE l1H - - 0.3 µA 18 V1H=18V 

L.A.:h'ill:iiiE l1L - - -0.3 µA 18 V1L=OV 

4.95 5.0 - v 5 I louT I <1 µA 

H l:±l:h'ill:I± VoH 9.95 10.0 - v 10 V1N=Vss or Voo 

14.95 15.00 - v 15 Fig.22 
-

- - 0.05 v 5 I louT I <1 µA 

L l:±J:h'ill:I± VoL - - 0.05 v 10 V1N=Vss 

- - 0.05 v 15 

-0.51 -1.0 - mA 5 VoH=4.6V 

H l:±l:h'ill:iiiE loH -2.1 -4.0 - mA 5 VoH=2.5V 

-1.3 -2.2 - mA 10 VoH=9.5V 

-3.4 -9.0 - mA 15 VoH=13.5V 

0.51 1.2 - mA 5 VoL=0.4V 

L l:±l:h'ill:iiiE loL 1.3 3.2 - mA 10 VoL=0.5V 

3.4 12.0 - mA 15 VoL=1.5V 

- 0.001 0.25 µA 5 

ffll".Jiiil'llt'ill:iiiE loo - 0.001 0.5 µA 10 V1N=Vss or Voo 

- 0.002 1.0 µA 15 

A1 ·;.r7-/7'!f\¥tt/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25'C, CL=SOpF) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

- 70 200 ns 5 

l:±J :h .li: "5 ..t tf t Hil'rai tTLH - 35 100 ns 10 -

- 30 80 ns 15 

- 70 200 ns 5 

l:±l:h.li:ti TtftJ aifrai trnL - 35 100 ns 10 -

- 30 80 ns 15 Fig. 23 

- 90 200 ns 5 

tPLH - 45 100 ns 10 -

- 30 80 ns 15 
fiiiilUitRifrai 

- 90 200 ns 5 

tPHL - 45 100 ns 10 -
- 30 80 ns 15 
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BU4S ~ IJ - ';7.: 

• iJllJ~IIDM~/Test Circuits 

~--vDD 

--Voo 

v,, 

Fig.23 .A 1 "J 7 / 7~;\'ttillO'.ii::l.81~11 

(BU4S71} SINGLE OR GATE 

BU4S71 ~J:, 2 .A.t.JiE~~JI OR If- I-~ 1 @~~~t.:tt 

SMP t:i*Jjl! ld.:Jrn1J'~ IC \.""to 

The BU4S71 is an ultra-small IC with a SMP integrating 
a circuit component of the 2-input positive logic OR 
gate. 

• ~~ff~-t~~/Dimensions (Unit : mm) 

C'l N 

0 0 
+I +I 

5 

2.9 ±0.2 

471 

r~· ~ 
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rrl 
lll1~1 

JL 
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• ·f CJ ·;1 7 ~ 17 'i 7 .L./Block Diagrams 

V DD 

5 

A 

• m~Ut:J!liJ'li/Electrical Characteristics 

B 

y 

4 

3 

i§:);ft!liJ'li/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) 

3.5 2.75 - v 5 

HJ\1:J~S::: V1H 7.0 5.5 - v 10 

11.0 8.25 - v 15 

- 2.25 1.5 v 5 

LJ\1:1~13::: V1L - 4.5 3.0 v 10 

- 6.75 4.0 v 15 

HJ\1:J~mt l1H - - 0.3 µA 18 

L J\1:J~mt l1L - - -0.3 µA 18 

4.95 5.0 - v 5 

Hi±ltl~S::: VoH 9.95 10.0 - v 10 

14.95 15.00 - v 15 

- - 0.05 v 5 

L i±ltl~S::: VoL - - 0.05 v 10 

- - 0.05 v 15 

-0.51 -1.0 - mA 5 

-2.1 -4.0 - mA 5 
Hi±l1:J~mt loH 

-1.3 -2.2 - mA 10 

-3.4 -9.0 - mA 15 

0.51 1.2 - mA 5 

L i±ltl~mt loL 1.3 3.2 - mA 10 

3.4 12.0 - mA 15 

- 0.001 0.25 µA 5 

MA~il!JJt~mt loo - 0.001 0.5 µA 10 

- 0.002 1.0 µA 15 

BU4S ~ 1)-7..' 

Conditions Test circuit 

I lour I <1 µA 

I lour I <1 µA 

V1H=18V 

V1L=OV 

I lour I <1 µA 

V1N=Vss or Voo 

Fig. 24 

I lour I <1 µA 

V1N=Vss 

VoH=4.6V 

VoH=2.5V 

VoH=9.5V 

VoH=13.5V 

VoL=0.4V 

VoL=0.5V 

VoL=1.5V 

V1N=Vss or Voo 

.A 1·;17 / ·~i!fiJ'li/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25'C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

- 70 200 ns 5 

l±l 1:1:lz:tsJ:.ti1J ai¥r~i ITLH - 35 100 ns 10 - Fig.25 

- 30 80 ns 15 
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BU4S ~ 1) - :J..' 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

- 70 200 ns 5 

::e tJ ":1L -s ""F ti 1 J a;Fr.i tTHL - 35 100 ns 10 -

- 30 80 ns 15 

- 90 200 ns 5 

tPLH - 45 100 ns 10 - Fig. 25 

- 30 80 ns 15 
fii;lillU!a;Fr.i 

- 90 200 ns 5 

tPHL - 45 100 ns 10 -

- 30 80 ns 15 

• jJlg~@~~/Test Circuits 

.----VDD 

v,, 

VDD 20ns 20ns 

A.:JJ;J!i.M 

Tc, =50pF :±J:JJ;J!i.Jf~ 

,Irr ,Irr rlrr Vss ,Irr 
tTLH tTHL 

Fig.25 7. 1 ·:; f- / ?~i\'ttil!U:lf:@~ 
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BU4S ~ 1)--:7.. .. 

{BU4S11 'iJ~1Jm~} SINGLE 2-INPUT NANO GATE 

BU4811 ,;1:, 2.A:tJiE~~!!NAND 1f'- t--1'9o BU40118 

~ 1 !§J1MH: SMP '::::i*i~ ld.::ill1J,rui_~i::i '/":; 'J IC l'9 o 

• ~Hf~-f-5!~/Dimensions (Unit : mm) 

The BU4S11 is a 2-input logic NANO gate. It is an 
ultra-small logic IC with a SMP integrating a circuit 
component of the BU40118. 

V DD 

5 

A 

• ~SO.ft:J~Ti/Electrical Characteristics 

B 

y 

4 

3 

@:51.t~tt/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) 

3.5 - - v 5 

HJ..:t.J1ll:E£ V1H 7.0 - - v 10 

11.0 - - v 15 

- - 1.5 v 5 

LJ..:t.J~EE V1L - - 3.0 v 10 

- - 4.0 v 15 

RD Nm 

2.9 ±0.2 

Conditions Test circuit 

Vour=0.5V 

Vour=1.0V 

Vour=1.5V 

I lour I <1 µA Fig.26 

Vour=4.5V 

Vour=9.0V 

Vour=13.5V 

I lour I <1 µA 
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BU4S ~IJ-A' 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

H.A.1J1it~ l1H - - 0.3 µA 15 V1H=15V 

L.A.1JC)llf l1L - - -0.3 µA 15 V1L=OV 

4.95 - - v 5 I louT I <11-1A 

H l:ll1J11tEE VoH 9.95 - - v 10 V1N=Vss 

14.95 - - v 15 

- - 0.05 v 5 I louT I <11-1A 

L l:ll1JCEE VoL - - 0.05 v 10 V1N=Voo 

- - 0.05 v 15 

-0.51 - - mA 5 VoH=4.6V Fig.26 

H l:ll1J1it~ loH -2.1 - - mA 5 VoH=2.5V 

-1.3 - - mA 10 VoH=9.5V 

-3.4 - - mA 15 
VoH=13.5V 

V1N=Vss 

0.51 - - mA 5 VoL=0.4V 

LW1J•)llf IQL 1.3 - - mA 10 VoL=0.5V 

VoL=1.5V 
3.4 - - mA 15 

V1N=Voo 

- - 0.25 µA 5 

ftfil'ilillllt•~ loo - - 0.5 µA 10 V1N=Vss. Voo 

- - 1.0 µA 15 

.A 1·;;7 / ?'Mt:i/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit Voo(V) Conditions Test circuit 

- 70 - ns 5 

lfj1J:iL "5 J:.jf I) P\lfll! lTLH - 35 - ns 10 -

- 30 - ns 15 

- 70 - ns 5 

W1J:iL"5 ""Fd•mr.ll lTHL - 35 - ns 10 -
- 30 - ns 15 Fig.27 

- 85 - ns 5 

tPLH - 40 - ns 10 -
- 30 - ns 15 

f~ii~J!JeylllJ 
- 85 - ns 5 

tPHL - 40 - ns 10 -
- 30 - ns 15 

.A.1J!l!l!A C1N - 5 - ns 5 - -

• iJlglE:@IH!l/Test Circuits 
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BU4S ~ 1)-7.' 

~--~--v •• 

Fig.27 .A 1 ·:; 7- / ?~il'ttil!O:li::llili! 

(BU4SU69 'fijjljjj!~} 

BU4SU69 ,;J:, 1'\ ·:; 77'fJ:~1' //'\- ~ BU4069UB (J) 1 

1Eli3~ ~ SMP ';::i*J~ ~ t.:fi1M!! IC 'T!'T o 1 $.!tlf- HM 
i§(J) t.: ~1~it~r .. i '/Jf~ < t;i:-:> T ~'*To 

• ~~\!"$!~/Dimensions (Unit : mm) 

The BU4SU69 is an ultra-small IC with a SMP integrat
ing a circuit component of the bufferless inverter 
BU4069UB. 
The 1-stage gate structure in use brings shorter trans
mission time. 

• -;)'a ':I ? ~ 1' J7 ~ 7.L./Block Diagram 

"' "' a o 
+I +I 
00 

N 

2.9±0.2 

0.4±0.1 

~---------·-----·-·-··-----------------------------. 

v •• 
5 

NC A 

naNm 

y 

4 

3 

v .. 
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BU4S ~ IJ - -;J..'' 

• C~l'f.J~tt/Electrical Characteristics 

~);ft~tt/DC Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Voo (V) Conditions Test circuit 

4.0 - - v 5 VouT=0.5V 

H.A:IJ~IX V1H 8.0 - - v 10 VouT=1.0V 

12.0 - - v 15 
VouT=1.5V 

I louT I <1 µA 

- - 1.0 v 5 VouT=4.5V 

L .A:IJ~IX V1L - - 2.0 v 10 VouT=9.0V 

- - 3.0 v 15 
VouT=13.5V 

I louT I <1 µA 

H.A:IJ~in! l1H - - 0.3 µA 15 V1H=15V 

L .A:IJ~in! l1L - - -0.3 µA 15 V1L=OV 

4.95 - - v 5 I louT I <1 µA 

Ht±:l:IJ~IX VoH 9.95 - - v 10 V1N=Vss Fig.28 

14.95 - - v 15 

- - 0.05 v 5 I louT I <1 µA 

L t±:l:IJ~IX VoL - - 0.05 v 10 V1N=Voo 

- - 0.05 v 15 

-0.51 - - mA 5 VoH=4.6V 

-2.1 - - mA 5 VoH=2.5V 
H t±:l:IJ~mt loH -1.3 - - mA 10 VoH=9.5V 

-3.4 - - mA 15 
VoH=13.5V 

V1N=Vss 

0.51 - - mA 5 VoL =0.4V 

L t±:l:IJ~in! loL 1.3 - - mA 10 VoL=0.5V 

3.4 - - mA 15 
VoL=1.5V 

V1N=Voo 

- - 0.25 µA 5 

ftfe~il!!Jt~in! loo - - 0.5 µA 10 V1N=Vss. Voo 

- - 1.0 µA 15 

.A 1"/7 /?'~'ti/Switching Characteristics (Unless otherwise noted, Vss=OV, Ta=25°C, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit Voo (V} Conditions Test circuit 

- 70 - ns 5 

t±:l 1J :i'.cs .. b'i ~ Jail'r~i tTLH - 35 - ns 10 -

- 30 - ns 15 

- 70 - ns 5 

t±:l :1J :i'l:."5 T IJ'I J Pifr~i tTHL - 35 - ns 10 -
- 30 - ns 15 Fig.29 

- 55 - ns 5 

tPLH - 30 - ns 10 -

f~J.UUif Pil'r~9 
- 25 - ns 15 

- 55 - ns 5 

IPHL - 30 - ns 10 -

- 25 - ns 15 

.A:IJ'.g:i; C1N - 5 - ns 5 - -
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• ill'l5E@ttl181/Test Circuits 

":>o---0--.---0... 0 

V OD 
20ns 

v"' 

IC, 
tTHL 

Fig.29 .A 1' ·:; 7- >7'~ttiDUJE:llil!M 

RD Nm 

BU4S ~ 1)-7..'' 

20ns 

--V,, 

Vss 

v'" 

--v,, 

tTLH 
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BU4000B:;,, 'J-A'~iim~ 
BU4000B ~ lJ - ;((;t, 1!11il±, 111)~-~:h ~ ~;\'~ t 9 G 

CMOS 1Cc·9 o 

i1Jf'F1iibi\1if±l'B ltti tffj;, ( , )Jlffl4000B ~ 1) - 7-' t 1Ll~t£ 1J~ 

~ fJ, 1iibi\1il±1J'.5VO):ij];.g. (;t, LS-TTL IC~ i~HH~ti9 

G.:'.:t1J'"Z.·~:!:9o 

J'\'-y -1"- Si't;t, ~~*l'l'iltJ: DIP '.'11' /<DtU>, SOP 51' 7" 

Bffl~L,-n\:!:9o 

·~~ 
1) 1J1)~•1it.J1"~ Go 

2) i1Jf'F1ii!f-1if±-JJ~fj;,~ 'o 
3) A.:1J 1' / r:°- '.>! / 7- 1J'·~~ 1o 

4)~7y/7'rJ t-l"ili>Go 

5) L-TTL2}..:1J, LS-TTL 1 A.:1J ~ iil!ft~Ubl" ~Go 

• {@X'<f:f&x:JE:m/Absolute Maximum Ratings {Ta==25°C) 

Parameter Symbol Limits 

~~~EE Voo 18 

.A:tJ~EE V1N -0.3-Voo+0.3 

~~tit~ pd 
~H·:; 'r-:JfHl 
~~m1< tc~\,' 

f*U~Jf~\l!I Tstg -55-150 

The BU4000B series consists of low-voltage and low
power consumption CMOS IC. 
The voltage range of the operating power supply is so 
wide as compatible to the general-purpose 40008 
series. 
With a supply voltage of 5V, LS-TTL IC can be directly 
energized. Available packages include the standard DIP 
type and SOP type. 

•Features 

1) Low-power consumption 
2) Wide voltage range of operating power supply 
3) High input impedance 
4) High fan out 

5) L-TTL 2 inputs and LS-TTL 1 input can be directly 
energized. 

Unit 

v 
v 

mW 

·c 

• l1t~llJ1'F*#/Recommended Operating Conditions {Ta==25°C) 

Parameter Symbol Limits 

~iJJf.~EE Voo 3-16 

.A:tJ~EE V1N 0-Voo 

lt.lf'F~JUaOO Topr -40-85 

• 1':1!'t!'f.J~ii!lll*'*/Electrical Characteristics 
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30 

:< 25 
-5 
~ 

~ 20 
.... 
z 
uJ 
a: 
§ 15 
0 

"" z 
~ 10 
:0 
a. .... 
:0 
0 

i B Type 

J=25t 

- Voo=15V I v 
f I 

~ 
Voo=lOV 

--'/ 
v-1 Voo= 51 

10 15 20 25 30 
OUTPUT VOLTAGE Vour (V) 

Fig.1 i±l/.J SINKtil!t-i±l/.JtEE~tt 

00403-44-LSl662 

Unit 

v 

v 

·c 

10 15 20 
OUTPUT VOLTAGE: Vout (V) 

B T1pe 
Ta=25'C 
I 

25 30 



30 

I 
B Type 

=:o::t- ·-~ 25 ---· 

5 

25'C. t r-,_ 40'C 
z B5'C _J __ w 
a: 

t ~ 15 
0 I 
"' I z 

-+-iii 
10 j ,_ 

:::> 

-+ 
a. 

I ,_ 
:::> 
0 5 

10 15 20 25 
OUTPUT VOLTAGE: Vour (V) 

Fig.3 tf:j:tJSINKtiJ!t-tf:l:tJtB]4'tl 

B Type 

20 

~ 16 t-v_oo_~_1_5r-V--+----+---.v-~~:g 25'C 

-5'C 
~ -40'C 
~ 12 >----+--
~ Voo=lOV 
,_ 
g 8 -·-t-~ 
=> I 
0 Voo= 5 V 

85'C 25'C 
40'C 
-5'C 
-40'C 

4 6 10 
INPUT VOLTAGE v,. (V) 

Fig.5 tf:l:tJ11!:1±-.A:tJ•EE~4'tt 

,: I 
1500 

Voo= 15V 

1000 

J_ 

I lOV 

v 
?- y 5V 

~ 
J..-t--' ~ 

10 100 
LOAD CAPACITANCE: CL (pF) 

30 

12 

I 

1000 

60 

<? 
5 50 . 
g 
jl 
~ 40 
z 
w 
a: 
a: 
5 30 
w 
0 a: 
~ 20 

1500 

1000 

] 
w 
::; 
i= 
UJ 
V) 

ii' 
500 

1500 

RDNm 

B Type 

OUTPUT VOLTAGE:Vour (V) 

Fig.4 tf:j:tJSOURCE11!:iJ!t-tf:j:tJ11!:1±~4'tt 

' 

f-+-! 
L I 

I I I Voo=15V 

I T1 
7r 
10" 

v 11 
ll v 

AflJ~ 
./'I ·~ 
~ 

10 100 1000 
LOAD CAPACITANCE: CL (pF) 

1~ 

Voo=5V 

_.Li 
10~ 

./ 
v j.. .- :....;. J...- nv 

1 
10 iOO 1000 
LOAD CAPACITANCE: CL (pF) 
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1500 TaJJJV 

li 
I 

Voo=SV 

~ pl-' 
I-- :.i::: 15V 

J[ 
10 100 1000 

LOAD CAPACITANCEo CL (pF) 

BU4013B 

v 1 

v 
l- 0L~50pF' 

/ 
5 10 15 
SUPPLY VOL TAGEo Voo (V) 
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t--+-+-+-+-+-+-t-t--t-"'t--+-t--+-+-+-t-j/-TV;ol 1 ~v 
lOV 

10 IOOk lM 
CLOCK FREOUENCYo f-(Hz) 



BU4016B ??·:1 f'.77CJ?.A1" ·:17 
Quad Analog Switch 

BU4016B Ii, 4 !Hl~~O)~.lz: ld.::XJ!nrRJ7'7i:J 7A1 ·:; =J-
1'9 o 

:::J/ 1-i:J-Jv)..:t.J (CONT)~ "H" v"''Jvl:9.Q c, ;?.1 ·:; 

=J-A.ili:tJ~~. i:J-1/~-'.$f/;?. (ON~W) ~~ij, 

"L" v"''Jvl:9.Qcl\11/1::0 -1f/;\ (OFF~xW) 1:~ 

IJ :1:9o 

7'7i:J7, 7:/$'Jvf~~0);?.1·:;=J-/~i, =J-3 ·;;H~fl~ 

IHI~ c [., Z;flJffl1' i:H: 9 o 

BU4016B is a quad analog switch with 4 independent 
circuits. 

• ~~'1"~~/Dimensions (Unit : mm) 

BU4016B 

19.4±0.3 

1413121110 9 8 Jg 
+I 
'° 
'° "'""· 1234567 

[!~_=}~ 
~ t2.54±0.3 I 0.5±0.1 

15.24±0.3 

BU4016B 

~J u 
8.8 ± 0.6 

·~~ • 7· i:J ·;; ? _, 17? 7 A/Block Diagram 

1) flbl1ift~:t.J T! ct> .Q 0 

2) IJJf'F~)Jjjl~E£;1f)1'\, 'o 
3))..:f.J1 /~-1f/;\ff~\,\ 0 

•Features 
1 ) Low consumption power. 
2) Wide range of operating power supply voltage. 

3) High input impedance. 

• ~Mii*~~/ Absoiute Maximum Ratings (Ta= 25'C) 

Parameter Symbol Limits 

ll!:i!i.11!:EE Voo -0.3-+18 

[-fgfi\j~ pd 1100 (DIP) 

ID1'FiJIJU1Hi!I Topr -40-85 

1JU.J:iJl!llBllJJ Tstg -55-150 

.A:IJ•EEtallJJ V1N -0.3-V00+0.3 

00380-44-LSl662 

Unit 

v 
mW 

"C 

"C 

v 
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B 
u 
4 
0 
0 

~ 
IJ 
I 

;?.' 
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:J 

:J 

• --~~ti/Electrical Characteristics 

~)J(t~tt/DC Electrical Characteristics (Ta=25'C) 

Parameter Symbol Min. Typ. 

3.5 -

:i / t- a-Jv/\1' v«Jv V1H 8.0 -
A1:Jil!EE 

13.0 -

- -

:J / "[]-J(..[]-1.;-"".J(.. V1L - -
A1:JliEE - -

/ t-a-Jr../\1' v«Jr..AtJ•lllE l1H - -

/ l-D-JvD-v«Jv}..1:Jti:illf l1L - -

- 800 

ON titt RoN - 280 

- 180 

- 50 

ON tittiiil~ aRoN - 20 

- 10 

- -

~11'-JiilH!Ulmt: loo - -

- -

- -
7-'\'/;f'.JvOFF 1J-:7'iii.ilt loFF 

- -

Max. 

-

-

-

0.9 

0.9 

0.9 

0.3 

-0.3 

-

660 

400 

-

-

-

1.0 

2.0 

4.0 

0.3 

-0.3 

7.1 •J 7 / ~!M'tt/Switching Characteristics (Ta = 25°C) 

Parameter Symbol Min. Typ. Max. 

- 15 -
1~il~~r.i tpLH 

- -12 
IN-+OUT tPHL 

- 10 -

- 40 -
ffiiU!i!E!llfrai 

tPHZ - 35 
CONT-+OUT 

- 30 -

- 40 -

1~il~~ri11 tPLZ - 35 -
CONT-+OUT 

- 30 -

- 60 -
ffiil~i!E~flll 

tpzH - 20 -
CONT-+OUT 

- 15 -

- 60 -
mil~~r.i 

tpzL - 20 -
CONT-+OUT 

- 15 -

:?a;;q-7 
CT - -80 -

<2 7- '\' ;,-;f<.1i..r.tl) 

296 naNrn 

BU4016B 

Unit Conditions Test Circuit 
Voo (V) 

5 

v 10 - Fig. 1 

15 

5 

v 10 - Fig. 1 

15 

µA 15 V1H=15V Fig. 1 

µA 15 V1L=OV Fig. 1 

5 

0 10 V1N=Voo/2, RL =10kO Fig. 2 

15 

5 

0 10 V1N=Voo/2, RL =10kO Fig. 2 

15 

5 

µA 10 V1N=Voo or GND -

15 

15 V1=15V, Vo=OV 
µA Fig. 3 

15 V1=0V, Vo=15V 

Unit Conditions 
Test 

Voo (V) Circuit 

5 

ns 10 RL =10kO, CL =50pF Fig. 4 

15 

5 ifl;IJ "H" to "High Z" 
ns 10 RL=1k0 Fig. 5 

15 CL =50pF 

5 ifl;IJ "L" to "High Z" 
ns 10 RL =1k0 Fig. 6 

15 
CL =50pF 

,, 
5 ifl;IJ "High Z" to H" 

ns 10 RL=1k0 Fig. 5 

15 
CL =50pF 

5 lfl1:J "High z· to "L" 
ns 10 RL =1k0 Fig. 6 

15 
CL=50pF 

Vss=-5V, RL =1k0, 
dB 5 Fig. 7 Q =50pF, f=1MHz, *1 



Parameter Symbol, Min. Typ. 

71- ~';A.)[,- FT - 140 

iE 5! 5&' 5~)¥ D - 0.16 
,_ 

J..)J@jl(::J / ~ D-!t.-A:t.J) Cc - 5 

A.)J@jl(;;z-{ 'YT 1/0) Cs - 5 

e )111]~@~~/Test Circuits 

r----<o-------V DD 

l/O O/lo---.--V 0 

CONT 

v,, V1H T:V 0 ;;;;; 0.9 V 00 

v IL T v 0 ;;:;-; 0.1 v DO 

r--------------; 
\ \ 

I 
\ \ 

1/0 0/1 
2 

CONT 

\ 

2 

SW 1: I,, 
2: IHL 

Max. 

-

-

-

-

RDNm 

BU4016B 

Unit Conditions Test Circuit 
Voo (V) 

kHz 5 Vss= -5V,RL =1kO, Fig. 8 t-,CL =50pF, * 2 

% 5 Vss- -5V,RL -1k0' Fig. 9 CL =50pF 

pF 10 f=11'v1Hz -

pF 10 f=1MHz -

r---+--<.>1/0 0/1 (}-----.--~ 

r CONT 

( v,, ) R0,=10xV-1 (kD) 
OUT 

Fig. 2 ON~lH/L RoN =10x (~- 1) (kQ) 
VouT 
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u 
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BU40168 

Voo 

IN 
IN 

1/0 0/1 

CONT 

R, IC, OUT 

tPLH tPHL 

.------- Voo 

CONT 50% 50% 

1/0 0/1 v--~--, 

90% 
50% r OUT 

CONT 

,------voo 

CONT 50% 50% 

1/0 0/lu----

50% 
OUT __ __... 10% 

tPLZ lpzL 

298 RDHrn 



__ ____.,____ ____ v DD=+ 5V 

osc 
f = 1 kHz 

5V,., 

' 

CI 
R, 

' 
1k(l 

--- .J 

V,, = -5V 

Fig.7 '/D:;(f--7 

--~~---V,,=5V 

---+---C 1/0 0/1 "-------------

CONT 

V,,= -5V 

Fig. 9 .iBtil!i~$ 

• ~~ff.J~tid:b*i/Electrical Characteristic Curve 

1200~-----------~ 

~ 1000 ~ 
E \.. 

n_" 8001------+--~~~-+---+---+----J 

6 ~ 
~ 600'1---~--+----+----1->.~--+-·~--+----
Uj 
(f) 

~ 40011----1---l---+---+~,.._-+----j 

~ 20011----1---+---+---+--~1'\\\--4 

a~-~--"----'-----'--'----" 
0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta (°C) 

BU4016B 

V00 = +5V 

____ _,., 1/0 0/10---+---+--

CONT 

V,,= -5V 
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BU4066B/BU4066BF /BU4066BL 

BU4066B/BU4066BF 
BU4066BL 

7? '/ f''7":t D ?'.A~'/ 7-
Quad Analog Switch 

BU4066B, BU4066BF, BU4066BL ';:t, 4 [B]~~O)~!Ril. ~ fc 

5l.il1JT<iJJ77Q?.A1 ·:; 7-T!9 o 

1 *- j';i,, J..1J (CONT) ~ "H" v/'..:'Jv': 9 .Q (:, .A 1 ·:; 

7-J...l±l1Jrai,H:i-1/t::"-1;i'/.A (ON~*®) ':Jd:IJ "L" 

v/'()v,:9.QC:, J\11/t::"-11/.A (OFF~*®) t:Jd: 

IJ*9o 

BU4016B (: t::" / ::::J / J\'f- j'JV-("9 ff, BU4066B 0)1.J;lf 

ON ~lU1Uf1tl;<' 1~iUM11fN:~\O)"(" J...1J~E£0)tWil~*~ 

<C:n;1:9o 

YTD 1·, 7:/'51Jvf§.)%0).A1·:;7- / 1·, 7- 3 ·:; /\~fi~r.J 

m~t ~T;f1Jffl"C"~;i:9o 

BU4066B/BU4066BF/BU4066BL are quad analog 
switch with 4 independent cirfuit. 

• ~!l~/Logic Diagrams 

OUT /IN 

• j'D ·:; -'J /;f 1 J7?7 .b./Block Diagram 

ZIP 

• 9~jf~'tj-~~/Dimensions (Unit : mm) 

BU4066B1---~19~.4=±~0·~3-~ 

BU4066BF..._~s._7±_o~.3'---

~ora 
1 2 3 4 5 6 7 

;f=~t=-1f~ 
ci 1.27±0.2 0.4±0.1 

BU4066BL ,.
1 

__ 19...c.5_±_0..:....1 __ , 

2.0 R 1.0 

1 3 5 7 9 111315 

ff>, 
tr=~. 
1]~]~ 
2.75±0.25 

~ 
2 4 6 8 10121416 _J 

.__ ___ _ 

DIP/SOP 
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• ~Mlil:k:lE'.f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

'lll:i!Ui:I± Voo -0.3-+18 

Wfl1U~:I<: Pct 
1100(DIP), 950(SOP) 
400 (ZIP) 

tb1'Fi.ffil.IUM!I Topr -40-85 

1JiH'.fi.ffil.IUM!I Tstg -55-150 

.A.1J'lll:l±iBll'll V1N -o. 3-Voo+o.3 

• 'il~B':.J~tt/Electrical Characteristics 

~51.t~tt/DC Electrical Characteristics l(Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"1 v-"·1vA.1J'll!:1± V1H 7.0 - -

11.0 - -

- - 1.5 

ci-v-""JvA.1J'll!:I± V1L - - 3.0 

- - 3.75 

1\-f v«JvA.1J'll!:mt l1H - - 0.3 

ci-v«JvA.1J'll!:mt l1L - - -0.3 

- 150 600 

- 500 950 

ON:l~:lj'[ RoN - 200 600 

- 230 500 

- 180 280 

- 25 -

ON :l~:!Ji:i.iiii~ t>RoN - 10 -

- 5 -

7 -I' / .::f', iv OFF - - 0.3 

'! -:7~i'AE 
Iott 

- - -0.3 

- - 1.0 

~m11ni1~1TiE loo - - 2.0 

- - 4.0 

.A:IJ!!f•(::i/fQ-JJ,,1'jJ) Cc - 8 -

.A:IJ!!f•(:,;.j-,'f,\:IJ) Cs - 10 -

Unit 

v 

v 

µA 

µA 

0 

0 

µA 

µA 

pF 

pF 

naNm 

BU4066B/BU4066BF /BU4066BL 

Unit 

v 

mW 

"C 

"C 

v 

Conditions 
Voo (V) 

Test Circuit 

5 

10 - Fig. 1 

15 

5 

10 - Fig. 1 

15 

15 V1H=15V Fig. 1 

15 V1L =OV Fig. 1 

5 V1N=0.25V, RL =10k0 

5 V1N=2.5V, RL =10k0 

5 V1N=5V, RL =10k0 Fig. 1 

10 V1N=5V, RL=10k0 

15 V1N=7.5V, RL =10k0 

5 

10 
Vi=Voo/2 
RL =10k0 

Fig. 1 

15 

15 V1N=15V,VouT=OV 
Fig. 1 

15 V1N=OV, VouT=15V 

5 

10 V1=Voo or GND -

15 

- f=1MHz -

- f=1MHz -

301 
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u 
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0 
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BU4066B/BU4066BF /BU4066BL 

.A 1' "/ 7 / ?~11:/Switching Characteristics (Unless otherwise noted, Ta = 25°C, CL= SOpF) 

Conditions Test 
Parameter Symbol Min. Typ. Max. Unit Circuit Voo (V) 

- 20 - 5 

fi~Ji~g~r.i tPLH - 12 - ns 10 AL =10k0 Fig. 2 
SW JN->OUT tPHL 

- 10 - 15 

- 40 - 5 

fx;:ii~:li£~F·9 tPHZ - 35 - 10 
t±l:tJ"H", "L"->"High Z" 

Fig. 2 ns 
AL =10k0 CONT->OUT tPLZ 

- 30 - 15 

- 60 - 5 
1z;:Ji~g~r.i tpzH - 20 - 10 

t±l:tl"High Z->"H", "L" 
ns 

AL =10k0 Fig. 2 CONT->OUT tpzL 
- 15 - 15 

71-1-'Alv- FT - 0.7 - MHz 5 Vss=-5V, AL =10k0, *1 Fig. 2 

iHtiiJl'i:E* D - 0.1 - % 5 Vss= -5V, AL =10k0, *2 Fig. 2 

'JOA f-'J (CONT-OUT) CTc - - 600 mVp.p 5 Vss= -5V, AL =10k0, f=1MHz Fig. 2 

'JOA f-'J(217t/'1<M•1 CT - 1 - MHz 5 Vss=-5V, AL =10k0, *1 Fig. 2 

VouT . * 1 V1N : 5Vp.pSine wave, Channel 011 Pif-v;;- -5.(i)dB I: 1J: ~,Jj!i];J!il& 

* 2 V1N : 5Vp.p Sine wave 

• iJllJ~IEll&~/Test Circuits 

.----...---Voe .--------Voe 

1/0 0/1 
1/0 0/1 o--..--v, .----+--ol/O 0/10---r--V0ur 

I,, RON= 10 (0" -1 ) kO 
OUT CONT 

CONT 

l 
CONT R, = 10kO 

Fig. 1 (a) .A.:IJ'.iEE, '.imt Fig. 1 (b) ONjft:fit 

1/0 0/1 t>--...-~ 1/0 0/1 u--+-~ 

.---...-----Voe CONT 

r--+--0 1/0 0/1 v----~ 

50% 50% 50% 50% 

CONT 

Fig. 2(c) 1L:ii)IU!lli¥r~i (CONT-OUT) 

302 RD Nm 



----+----- Voo = 5V 

__ .____., 1/0 0/1 n----

CONT r 
V 55 = -5V 

Fig. 2(d) .iH~iJJ(jj'f$, 71- F:AJ~-

-----< 1/0 0/1 o----..-~ 

lkn 
CONT 

Fig. 2(f) :::i/ t--D-J~ IN-OUT ?D:A !---? 

• tlii~ft-.l~ttllbi*/Electrical Characteristic Curve 

~ 
5 
o._" 

z 
0 
i== 
<t 
Q, 
Cf) 
Cf) 

0 
0: 
w 
;;;: 
0 
o._ 

25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta (°C) 

RDHm 

BU4066B/BU4066BF/BU4066BL 

~-------- Voo 

I 
___ J 

Fig.2(e) ?D:A!---? 
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BU4051 B/BU4051 BF 

BU4051B 
BU4051BF 

8 ch 7-TC?'l J(,7/v?ifFr'l J(,7/v?if 
8-Channel Analog Multiplexer/Demultiplexer 

BU4051 B, BU4051 BHJ:, 87it/*JvO)'J"j-CJ?A1 "J 

7~ 3.A,1J0)7:/11Jvf~.J%"{'::J/ t-CJ-W9{>7"7-CJ?v 

Jv7 -:Iv 7-tt/7v Jv7 -:Iv 7-tf "{'9 a 

ON/OFF Iii 1Jiltl±J:l:b"'~ <, 7"7CJ?A1 ·;17r.,90)7 CJ 

A 1--711"'1~< f.t?T~'a:9a 

BU4051 B/BU4051 BF are analog multiplexer/demulti
plexer which control a 8-chanel analog switch using 3-
input digital signals. 

• iia!!~/Logic Diagram 

v,, (16)n----
INHIBIT (6) -------

A (11) 
B (10) 
c (9) 
v., (8) 
VEE ( 7) 0---+-----' 
x, (13) o-----Cl-+-+--+-+--+-+--+-
x I ( 14) O------IOl-+-l-+--+--.i.-+--4 

x, (15) o--------tQl-!-f--+-+--+--4 
x, (12) o-------ii::H--+-+--+--4 
x, (1) o--------a+H-1 x 
X, (5) (3) COMMON 

X, (2) o-----------lOH____. 
x, (4) o---------~il--

• J(:J!fj~/Truth Table 

INHIBIT A B c ON SWITCH 

L L L L XO 

L H L L X1 

L L H L X2 

L H H L X3 

L L L H X4 

L H L H X5 

L L H H X6 

L H H H X7 

H x x x NONE 

X : Don't Care 

• 9f.~-t~~/Dimensions (Unit : mm) 

BU4051B 
19.4±0.3 

~] 
"' 1 2 3 4 5 6 7 8 ~7.6±0.3 

. co~ "' 

"'·[~P~F~=1° ~ ~ ~ ~t= -,,±~•I --\-.;,:,, 
<ti l-2.54±0.3 , .. LJ 
"' 17.78 ± 0.3 8·8 ± 0·6 

BU4051BF 

"' 0 
+I 
"' '° 

10.0±0.3 

mt~::·::~] 
12345678 

;8Ftt""""'1 
0 1.27±0.2 0.4±0.1 

"'~ ~ <D 0 
0 JE3\=f;t'. 

Jlo.3Min. o 

• 7· CJ ·;1 711' 17" ?"7.b./Block Diagram 

CHANNEL 
IN/OUT 

304 00385-44-LSl662 



• ~X<.tfi:7':~*1i/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

Oi:i/Jll'ill:EE Voo-VEE -0.3-+18 v 
~~~~~--------+--··~---~~~+--~~~~~--~-+---~~~~ 

ff'~n!~;;t< Pd 1100(DIP), 500(SOP) mW 
~~~~~~~~-+--------------+----~~-~~~-~~~~~~ 

ibi'Fillil!itBIHI Topr -40-85 °C 

fW-tt:illil!itBOO Tstg -55-150 °C 

• ~Xi:IY-.l!fiitt/Electrical Characteristics 

OOjift!fiitt/DC Electrical Characteristics (Ta=25°C, VEE=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

5.5 - - 5 

t\11_.,r.;·1v.A.:tJOi:E£ V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

Cl - v r.;"J v .A. :tJ Oi:EE V1L - - 3.0 v 10 

- - 4.0 15 

I\ 1 v-"'"Jv .A. :tJOi:mt l1H - - 0.3 µA 15 

ci-v-"'Jv.A.:tJOi:mt l1L - - -0.3 µA 15 

- - 1100 5 

ON tJ£t;t RoN - - 500 n 10 

- - 280 15 

- 25 - 5 

ON tM;tijjjj~ LiRoN - 10 - n 10 

- 5 - 15 

7--\' /::i'-Jv OFF 
- - 0.3 15 

lo FF µA ') -:7'ill;;j[ - - -0.3 15 
---1 · 

- - 5 5 

M>~<.Jii!l'!i:~;j[ loo - - 10 µA 10 

- - 15 15 

RDNrn 

BU4051 B/BU4051 BF 

Conditions 

-

-

V1H=15V 

V1L =OV 

-

-

-

V1=Voo or GND 
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BU4051 B/BU4051 BF 

A1 ·;,-7/?-~tt/Switching Characteristics (Ta= 25°C, VEE= Vss =OV, RL = 10k0, CL= SOpF) 

Parameter Symbol Min. Typ. Max. Unit 

- 35 -

{'i:i!EiU~ll!fr•9 lPLH 
15 - - ns 

CHANNEL IN->OUT tPHL 
- 12 -

- 360 -

1'i:i!Ei!I.filil!f r.9 tpHz, lPLZ 
- 160 - ns 

CONT-> OUT tpzH, tpzL 
- 120 -

- 350 -

1z;;i!E~.filll!i r.9 lPHZ, lPLZ f----- -
- 170 - ns 

INHIBIT->OUT tpzH, tpzL 
- 140 -

1'i:k1Ei!Eml ;8[~ fmax - 15 - MHz 

71-F:::<.Jv- FT - 0.7 - MHz 
---

iBt;ElsI)-¥ D - 0.02 - % 

.A.1.J~:l(::i/ f o-Jv) Cc - 5 - pF 

.A.1.J~J;(M .,7) Cs - 10 - pF 

*1 V1N=5Vp--p Sine wave, 20 log10 lj_VQ_L!I= -3d8 l::tJ ~Jlil;JJ<:i~ 
IN 

* 2 V1N=5Vp--p Sine wave, Channel Off IF.'! 20 log10 VouT = -50d8 c fJ ~Jlil;JJ<:Ji~ 
VIN 

* 3 V1N=5Vp-p Sine wave 

e iJllJ'.)EIEJttt~/Test Circuits 

Voo 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 4 

15 

5 

10 - Fig. 5, 6 

15 

5 

10 - Fig. 5, 6 

15 

5 VEE= -5V, *1 Fig. 7 

5 VEE= -5V, *2 Fig. 7 

5 VEE= -5V, *3 Fig. 7 

- - -

- - --

A 
B 
c 
INH 

V cmRoc IN { 

A 
B 
c 
INH 

R0N=RL (~-1) 
Vour 

V CDNTRDC IN { 

V00 or GND 

306 

Fig. 1 .A tJ iii:!±, il!:ilit 

v,, 

A 
B 
c 
INH 

COMMON 
OUT /IN CHANNEL~--0--1 

IN/OUT 

R,= 10k0 

GND or V00 

naNrn 

V,, COMMON 
,.---u---;OUT /IN CHANNEL t---0-..-....., 

T v,,12 

,.h-

IN/OUT 

Fig. 2 ONtftm, ONtftmfiii~ 



V CONTROL IN { 

A 
B 
c 
INH 

COMMON CHANNEL 

OUT/IN IN/OUT 

Voo 

A 
B 
c 
INH 

COMMON CHANNEL 

Voo OUT/IN IN/OUT 

Voo 

{ 
COMMON CHANNEL 

GND 
OUT/IN IN/OUT 

Voo 

v CONTROL { 

A 
B 
c 
INH 

COMMON CHANNEL 
OUT,..IN IN OUT 

Voo _____ 

A.t.J 
GND 

R, IC, tfjt.J 

Fig. 4 j~Jii!U.il:ii'fra9 (A 1 ·;'TIN-OUT) 

Voo 

A.t.J 

GND 

OUT 
tfj 1J 

Fig. 5 j~Jii!Uil:ii'frai (CONT, INH~OUT) 

Voo 

R, L 
A.t.J 

OUT 
tfjt.J 

Fig. 6 j~Ji)!Ui£ii'fra9 (CONT. INH~OUT) 

RD Nm 

BU4051B/BU4051BF 

50% 

50% 

tPLll tPHL 

50% 

90% 
50% 

t?ZH tPHZ 

50% 

50% 
10% 

tPZL tPLZ 
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e ~li.tr.J!M'f.Utl*-*/Electrical Characteristic Curve 

1200~---------~-~ 

DIP-16 

i 10001---+-----'--+---+----+----+----i 
E 

n.0 8001----+--+--''<----+---+----t----i 

z 
0 
i= 
<t 
Q. 
Uj 
(/) 

0 400t-----t--~'koc--t-----P..--t--~ 
a: 
w 
:;;: a: 200 

0~-~-~-~-~-~--
0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ("C) 
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BU4052B/BU4052BF 

BU4052B 
BU4052BF 

T .:i 7' JI! 4ch 7'7c:J ~iv Jll77°v ?-If /7-v Jll77°v ?-If 
Dual 4-Channel Analog Multiplexer/Demultiplexer 

BU4052B, BU4052BFt.t, 4 7- -17/;i:.Jl-X2tlij./£0)J7j-D 

71~4'}. 7':/'11Jl-f~i'}O)iR:tR • tH10)i:iHjgf.i:7Jl-7-/v? 

-itrr" Ji-7-:tt..-?-lf1'9 o 

1 /I:: t::'-;1 H~i'}t ::::i / 1--D-Jl-f~i'}t:J: "?T, ~7- i7 / 

;i:.Jl-O)MJit iJf.:.A 1·y7-ff "ON" t:t.J: IJ i"to if.:, :::J / 

I'- D-Jl-f~i'}O)~Jf:IJiH'iil (Voo-Vss) tJf1J' ~ < T =t, * ~ 
~'~iii (Voo-VEE) O)f~i'}~ A 1·yT1' ~ * 9 o 

~ St:, ~.A 1 ·y 7- O)ONt!ftitfJ~·11h' t.: 61>, D -1 /I::"

,-:,.. ,AO)[j]~ t =t~*'l:C'~ i"t 0 

BU4052B/BU4052BF are multiplexer/demultiplexer 
which can select or combine dual 4-channel analog 

signals and digital signals. 

• ~J,1~/Logic Diagram 

V00 ( T6) o----..--~ .--'---------
1NH1 BIT (6) 

A (10) 

B (9) 

v., (8) 
v" ( 7) n---0-------' 

BINARY TO 1 of 4 
DECODER WITH INHIBIT 

X, (12) 0------~:1----+.--1---l-
X, (14) 0--------+--lOI-+-+-~ 

x, ( 15) o---------1--+-~f---+-~ 

x, (11) o-------t--+--+--161-___J 
y' ( 1) o--------1?:1---1-----1---+-
Y, (5)0----------R::'l-+-+-1 
Y2 (2)0----------~---l----l 

Y, (4) o------------jc5.__J 

• :)tJ,lf!~/Truth Table 

INHIBIT A B ON SWITCH 

L L L XO YO 

L H L X1 Y1 

L L H X2 Y2 

L H H X3 Y3 

H x x NONE 

X : Don't Care 

• *m-tii~/Dimensions (Unit : mm) 

BU4052B 
19.4±0.3 

~] . " " " " 9=! 
~qr~,2!.1Ff-~· 

"' ~7.78±0.3 8.8±0.6 

BU4052BF 

"' 0 
+I 
~ 

10.0 ± 0.3 

mt~!~·:::J1 
12345678 

;ff tr""""l 
0 1.27±0.2 0.4±0.1 

• 7o ·:1 ?~1777.£,./Block Diagram 
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BU4052B/BU4052BF 

• ~Mll:k~~/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits Unit 

~;Jj!~J±: Voo-VEE -0.3-+18 v 
~:gm~ pd 1100(DIP), 500(SOP) mW 

tbf'Fi.ffi\Jt~Jl!I Topr -40-85 oc 

f!M-ti.ffi\Jt~1111 Tstg -55-150 oc 

J...1.J~J±:~ll!I V1N -0.3-Voo+0.3 v 

• llmf(:J~tt/Electrical Characteristics 

~)lit~tt/DC Electrical Characteristics (Ta=25'C, VEE=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

3.5 - - 5 

/\1 [/r.;"Ji;)..1.J~J±: V1H 7.0 - - v 10 - Fig.1 

11.0 - - 15 

- - 1.5 5 

Q-[,-r.;")J.,)..1.J~J± V1L - - 3.0 v 10 - Fig.1 

- - 4.0 15 

111 v-""JvJ...1.J~)J[ l1H - - 0.3 µA 15 V1H=15V Fig.1 

o-v-"JvJ...1.J~)J[ l1L - - -0.3 µA 15 V1L =OV Fig.1 
-+----

- - 1100 5 

ON t!Hit RoN - - 500 0 10 - Fig.2 

- - 280 15 

- 25 - 5 

ON ti£tit1.ilil~ ARON 10 - 0 10 - Fig.2 

- 5 - 15 

7- "\' /'1'-Jv OFF - - 0.3 15 

1J-:7~i.ITE 
IQFF µA - Fig.3 

- - -0.3 15 

- - 5 5 

Mta<.i;~~~;.ITE loo - - 10 µA 10 V:=Voo or GND -

15 15 

310 RD Nm 



BU4052B/BU4052BF 

.7.1·;,r7/ ~f!f\¥1'1:/Switching Characteristics (Ta=25°C, VEE=Vss=OV, RL=10kQ, CL=50pF) 

Parameter Symbol Min. Typ. Max. 

30 
1iiiii!¥i@Jl~Fr·9 

r---- -· t-----·---t-----
- 12 -

:;<.1 '"JT IN-+OUT l----·-+-------t----
10 -

Unit 

ns 

Voo (Vl 

5 

10 
1----------

15 

Conditions Test Circuit 

Fig. 4 

----·-·-----+--·-·--f------+-----+-----1-----+-----+----------+------

1iiiii!¥ifillt'fF•9 
CONT-+OUT 

1iiiii!¥ifillfi'f r.9 
INH-+OUT 

tpHz, tPLZ 

tpzH. tpzL 

tPHZ, tPLZ 

tpZH, tpzL 

fmax 

FT 

D 

Cc 

Cs 

325 

130 

90 

300 

155 

125 

15 

0.7 

0.02 

5 

10 

*1 V1N=5Vp_p Sine wave, 2010910 VouT_=-3dB t t,-~Jli]i!Jil& 
V1N 

ns 

ns 

MHz 

MHz 

% 

pF 

pF 

* 2 V1N=5Vp_p Sine wave, Channel Off l!/f 2010910 VVOUT = -50d8 t t,- ~JliliJJil& 
IN 

* 3 V1N=5Vp_p Sine wave 

• iJllJ~@l~~/Test Circuits 

V co.,•oc IN { 

V00 or GND 

A 
B 

INH 

Voo 

Fig. 1 J...:IJ~I±, ~mt 

A 
B 

INH 

COMMON 
OUT /IN GHANNELl----0--f A 

IN/OUT 

R,= 10kD 

GND or V 00 

RD Nm 

5 

10 

15 

5 

10 

15 

5 

5 

5 

A 
B 

INH 

Fig. 5, 6 

Fig. 5, 6 

Fig. 7 

Fig. 7 

Fig. 7 

R,,=R, (~-1) 
Vour 

V,, COMMON 
~-o---10UT /IN GHANNELt---o-..--~ 

IN/OUT 

1 V00/2 

Fig. 2 ONjft#i: 

311 

B 
u 
4 
0 
0 
0 
~ 
1) 
I :x 

I 



312 

BU4052B/BU4052BF 

Voe 

V CONTROL IN { 

INH 

Voo-------------------. 

50% 

COMMON CHANl'EL.__ _ _,.,,_,,__ __ 

.----0---IOUT /IN IN/OUT 

;\t.J 
GND 

IC, tl:\t.J 
50% 

R, 

tPLH tPHL 

Fig. 4 1Ii~i1U.!!:ai¥rai (.A 1·:;7-IN-OUT) 

v,, 

v,, 

J-.t.J 50% 

INH GND 

COMMON CHANNEL OUT 

v,, OUT/IN IN/OUT ti:\ t.J 50% 

R, 

tPZH tPHZ 

Fig. 5 1:ri~)l~a;¥r.i (CONT, INH-OUT) 

v,, 
v,, 

L { R, 
J-.t.J 50% 

INH 

COMMON CHANNEL 

GND 
OUT/IN IN/OUT OUT 50% 

tl:\t.J 10% 

tPZL tPLZ 

Fig. 6 1:ri~)l~a;¥rai (CONT, INH-OUT) 

v DO 

V comoL { 

INH 

COMMON CHANNEL 
OUT 11N IN OUT 

RDHm 



• ilSii.ff.J!llittitl!~/Electrical Characteristic Curve 

1200~-----~-~-~-

DIP-16 

3 10001-----+--"--'-

E 

n_" 800 

z 
0 
f'= 
<( 
Q_ 

U5 
(f) 

i5 4001----1------"""---+---~--+----1 

0:: 
w 
$ 
~ 2001---+--+--+----="k---4<--~ 

AMBIENT TEMPERATURE : Ta ("C) 
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BU4053B/BU4053BF 

BU4053B 
BU4053BF 

" 1J/Jll 2ch 77a?vJll77°v?-tjfr·vJll7/v?if 
Triple 2-Channel Analog Multiplexer/Demultiplexer 

BU4053B, BU40538Ft;t:, 2 7- -17 /:::j:.JL-X3m.JOCO)J77D 

?i~i5-. 7V"~JL-f~i5-0)l~UR • ~.g.O)RJfigt,,:"°JL-7-/v? 

-tt/7'1' JL-7-1'v?-ttl'To 

1 / t: i::· ·;; H~i5-c :::i / I- D-JL-f~i5-t:~? T, ~7- i7 / 

:::j:.Jt;O)X<JJitl.,f.:.7.1 ·;;·T;1f"ON" t;::f,,:IJ a:"t 0 a; f.:, :::J/ 

I- Cl - JL;f~i5-0)~J.U~ili (Voo-Vss) thjq~ < T 'b, * ~ 
~ ':llii1ili (Voo-VEE) O)f~i5- ~ .7. 1 ·;; 7- 1' ~a; To 

~6t:, ~.7.1·;;7-0)0Nt!Uit:lf1li~'f.:~, D-1/l::"-

1f/ .7.0)IBJJl~c M~~l'~ a:-t o 

BU40538/BU4053BF are multiplexer/demultiplexer 
which can select or combine triple 2-channel analog 
signals and digital signals. 

• iiall~/Logic Diagram 

V DD ( 16) 0--___,.---, 
.-1----------. 

INHIBIT (6) 
A (11) 
B (10) 
c (9) 

Vss(B) 
VEE ( 7) <">-------+---' 

BINARY TO 1 of2 

DECODER WITH INHIBIT 

x, ( 12) O-------"t")t-+-1----1--+-+--~ 

x, ( 13) O----------lc">l--1----1--+-+----' 

Y, (2)<">----------1<'~--+-+--~ 
Y, ( 1) 0---------~H-+-_J 

z, (5)<>----------~ ....... -~ 
Z, (3) o-----------K;:lf------' 

• 10ll!M~/Truth Table 

INHIBIT A B c ON SWITCH 

L L L L XO YO zo 
L H L L X1 YO zo 
L L H L XO Y1 zo 
L H H L X1 Y1 zo 
L L L H XO YO Z1 

L H L H X1 YO Z1 

L L H H XO Y1 Z1 

L H H H X1 Y1 Z1 

H x x x NONE 

X : Don't Care 

• 11-~-f")i~/Dimensions (Unit : mm) 

BU4053B 
19.4±0.3 

~] 
"' . , , , , , • , • 1 '· .. °'1 I 
· ooL "' 

"'[~F~F~=1° JE31= ~ ~ ~!:=_;;: ,~±~' u,:,, 
"' ~7.78 ± 0.3 8.8±0.6 

BU4053BF 
10.0 ± 0.3 

~[i~:~,:~~j 
12345678 

"'l--- ~ 
~!JE3\=t~ 

Jlo.3Min. o 
;ff~ 

0 1.27±0.2 0.4±0.1 

• 7a '/ ?1i'17"?7A/Block Diagram 

314 00387-44-'LSl662 



• ~Mji:k~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

'lli:i!Jf-iifE Voo-VEE -0.3-+18 v 

fiWm!k pd 1100(DIP), 500(SOP) mW 
+--------

~1'FiAfrJUM"!l Topr -40-85 ·c 

1JH~iAftJUellll Tstg -55~150 ·c 

.A:l:J'lli:fE~llll V1N -0.3-Voo+0.3 v 

• tl~ff.J*ti/Electrical Characteristics 

il[mi*tt/DC Electrical Characteristics (Ta=25°C, VEE=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo {V) 

3.5 - - 5 

1\1 vA:·Ji-.A:l:J'lli:fE V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

CJ- vA:·11-.At.Jiif£ V1L - - 3.0 v 10 

- - 4.0 15 

1\1 l/A:'Jt-.A:l:Jiii"fit l1H - - 0.3 µA 15 

[J-1/A:'JL-.A:l:Jiii"fit l1L - - -0.3 µA 15 

- - 1100 5 

RoN t!IJ.it RoN - - 500 0 10 

- - 280 15 

- 25 - 5 

RoN t\H.itiiji ARON - 10 - 0 10 

- 5 - 15 

71<-''1'-Ji.- OFF 
- - 0.3 15 

'J-?~;T,E 
loFF µA 

- - -0.3 15 

- - 5 5 

Mttr..Jif\i'!t~;T,E loo - - 10 µA 10 

- - 15 15 

naNm 

BU4053B/BU4053BF 

Conditions Test Circuit 

- Fig.1 

- Fig.1 

V1H=15V Fig.1 

V1L =OV Fig.1 

- Fig.2 

- Fig. 2 

- Fig. 3 

V1=Voo or GND -

315 
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BU4053B/BU4053BF 

.7.1 ·;t7/?'~tt/Switching Characteristics (Ta=25°C, VEE=Vss=OV, RL=10k0, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 25 -

1~iUUlf.ll\!i'F·9 
IPLH, tPHL - 12 -

7.1' "JT IN-->OUT 
ns 

- 10 -

- 300 -

1~i¥~filll'!fF·9 IPHZ, tpLz - 120 - ns 
CONT->OUT tpZH, lpzL 

- 80 -

- 275 -

1~~~filll'!fr.11 IPHZ, IPLZ - 140 - ns 
INH->OUT tpzL. tpzL 

- 110 -

Jlj::;ld~i¥~i#i'tJt fmax - 15 - MHz 

71-1"7.Jv- FT - 0.7 - MHz 

lE~iHifil$ D - 0.02 - % 

A.:!J$1t(::i/fO-Jv) Cc - 5 - pF 

A.:!J$1t(A1·~7) Cs - 10 - pF 

*1 V1N=5Vp_p Sine wave, 201og10 VouT = -3dB I: t.,: bllll5JJil& 
V1N 

*2 V1N=5Vp_p Sine wave. Channel Off ii!' 2010910 VouT =-SOdB tt.>blllJj!Jij;~ 
V1N 

• illtltlEl~~/Test Circuits 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 4 

15 

5 

10 - Fig. 5, 6 

15 

5 

10 - Fig. 5,6 

15 

5 VEE= -5V, *1 Fig. 7 

5 VEE= -5V, *2 Fig. 7 

5 VEE= -5V, *3 Fig. 7 

- - -

- - -

v ,, 

A 

B 
c 
INH 

V CONTROL IN { 

A 
B 
c 
INH 

R0,=R, (~-1) 
YouT 

V00 or GND 

316 

COMMON CHANNEL: t--·<>-~ 
OUT /IN IN/OUT 

Fig. 1 .:\1J'<l[E£, '<l[)M 

A 
B 
c 
INH 

COMMON 
OUT /IN CHANNELt-----o·-t 

IN/OUT 

R,= 10k0 

GND or V00 

Fig. 3 -r"";., ;?.JvOFF 'J -'J '<l[lfii 

RDNm 

V" COMMON 
.---o---1 OUT /IN CHANNEL r---u--.-

IN/OUT 

1 V00/2 R,=10k0 

Fig. 2 ONf!lm 



BU4053B/BU4053BF 

V CONTROc IN { 

A 
B V DD- - - - - - - - - - - - -c 
INH A.)J 50% 

COMMON CHANNEL GND 

OUT/IN IN/OUT 

R, IC, :±l)J 
50% 

tPLH tPHL 

Fig. 4 1~Jii~U!!;ai}r.i(A-1' ·;17-IN-OUT) 

Voo 

A Voo 
B 7'1J 50% c 
INH GND 

COMMON CHANNEL OUT 90% 

Voo OUT/IN IN/OUT :±lJJ 50% 

R, 

tPZH tPHZ 

Fig. 5 1~Jii!Ui!J<i'r.i (CONT, INH-OUT) 

V DD 
Voo 

L A 

{ B 
R, 

c A.)J 50% 

INH 

COMMON CHANNEL 

GND 
OUT/IN IN/OUT OUT 50% 

:±lJJ 10% 

tPZL tPLZ 

B 
1~Ji)II~ai}r.i (CONT, INH-OUT) Fig. 6 u 

4 
0 
0 

VDo 0 
~ 
1) 
I 

v CONTROC { 

A 
;( 

B 

I c 
INH 

COMMON CHANNEL 
OUT/IN IN10UT 

ftDNm 317 



• ~~~!ffltiitb~/Electrical Characteristic Curve 

318 

l200..---~-.,-----r--~--,---, 

DIP-16 

i' 1 OOOt----<--''lr---t----+---t----+------1 

E 

~ 8001----1- ·-t-------t------t------t-----t 

z 
0 

~ 
n. 
iii 
(f) 

i5 4001---t--~~--t----r'<:-----i------1 
er: 
w 
:;: a: 2001---t-----i----t--~:-----f'<c---j 

00~--2L5-~5~0--7~5--1~0~0--"----'~ 
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BU4551 B/BU4551 BF 

BU4551B 
BU4551BF 

'J ? "J I'' 2Ch 71" D ?' '7 Jlr7 7° v 'J if/ 7 '7 Jlrr 7° v 'J if 
Quad 2-lnput Analog Multiplexer/Demultiplexer 

BU4551B, BU4551BF (i, 2chX4*~JllGO)J7j-D·'.if§-l5-, 

7':/' 5' Jvf§-15-0)i~HR • tj.g,O)liJ1JElJ: < Jv-7- 7' v 71f / -T< 

Jv7-7'v71TT9o 

::J/ l-D-Jvf§-J5-(;::J:-::iT, .fi-T-17/.tJvO)X<j-J/tGf.::/Z 

1·;i7-1.J'ON(;::lJ: ~) :l::9 o :l:: f.::, ::J /I- D-Jvf§-15-0)~j(ijf! 

:!JNljl; (Voo-Vssl 1f1J1 c < T t * ~ l ':!JNljl; (Voo-VEE) O)fl; 

-l5-~.A1 ·;i7-T~:l::9o 

c G (;::, .fi .A 1 ·;; 7- O)ONtft:tJt t.J'iffV f.:: .IO, D - 1 / l:::' -

/j' / .AO)@J~~C: tt~*7'CT ~ :l:: 9 o 

BU4551 B/BU4551 BF are multiplexer/demultiplexer 
select or combine quad 2-input analog signals and 

digital signals. 

• ~!!fiti:~/Truth Table 

CONTROL ON 

0 Wo Xo Yo Zo 

• ~!!~/Logic Diagram 

V00 (16)r>-----

CONT (9) 

V55 (BJ 
v" ( 7) 0-----' 

w 0 ( 15 )0---------1'.":>1-l-1--l-l---i-+--
w' ( 1) 0-------5!-l-!-1--1--1----1 
X, ( 2) o----------l:5-1-!-l--1--1--
X, ( 3) o--------J:<j++++-___J 
Y, (6) o---------1'9-l---W---
Y, ( 10)0--------~fl-+-
z, ( 11) o----------110ff---
Z, (12)0---------~--

(14) w 

(4) x 

(5) y 

(13)Z 

• ?'Hf~\f")!~/Dimensions (Unit : mm) 

BU4551B 

119.4±0.3 

"'2"WJ~ 
' , ' ' ' ' ' ' ~c--j 

~qt~t~l2~. u,,:, 
17.78 ± 0.3 8.8±0.6 

BU4551BF 

"' ci 
+I 
N 
er) 

10.0 ± 0.3 

~Lt~::~,: ~~J1 
12345678 

n-f~ 
0 1.27±0.2 0.4±0.1 

e ·i D ·:; ? 1f 117-'f 71'/Block Diagram 
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BU4551B/BU4551BF 

• ~MJW:=*:jf'.~/ Absolute Maximum Ratings (Ta=25't) 

Parameter Symbol Limits Unit 

~i}Jf.~8:: Voo -0.3-+18 v 

ff~m!I<: pd 1100(DIP), 500(SOP) mW 

i!Ji'F~Jtfl!l!!I Topr -40-85 'C 

i¥ff:)M.Jtfl!l!!I Tstg -55-150 'C 

.A:tJ~B::fl!l!!I V1N -0.3-Voo+0.3 v 

• ~~rt:J!M'tt/Electrical Characteristics 

Wi»ff!M'tt/DC Electrical Characteristics (Ta=25°C, VEE=Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

3.5 - - 5 

/\1 v«Jv.A:tJ~B:: V1H 7.0 - - v 10 - Fig. 1 

11.0 - - 15 

- - 1.5 5 

a-1..--«11;.A:tJ~B:: V1L - - 3.0 v 10 - Fig. 1 

- - 4.0 15 

/\1 v-"'·11;.A:tJ~ilii l1H - - 0.3 µA 15 V1H=15V Fig. 1 

a-v«Jv.A.:tJ~ilii l1L - - -o.3 µA 15 V1L =ov Fig. 1 

- - 1100 5 

ON f!HJc RON - - 500 0 10 - Fig. 2 

- - 280 15 

- 25 - 5 

ON t!HJc 1.iii *1 LIRoN - 10 - n 10 - Fig. 2 

- 5 - 15 

7-t>/t-Jt.-OFF - - 0.3 15 

') -:711[;jj[ IQFF µA - Fig. 3 
- - -0.3 15 

- - 5 5 

11~in;l!J'l!t~;m loo - - 10 µA 10 V1=Voo or GND -

- - 15 15 
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BU4551B/BU4551BF 

.7.1' ·:; 7- / ·~i~tt/Switching Chracteristics {Unless otherise noted, Ta=25°C, VEE=Vss=OV, RL=10k0, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit 

- 35 -

fii:iiiU~.awai tPLH - 15 - ns 
SW IN->OUT tPHL 

- 12 -

- 360 -

fii:iiilU11'fl<\%i tpzH - 160 - ns 
CONT->OUT tPHZ 

- 120 -

- 360 -

fii:iiiU&lli\'rai tPZL - 160 - ns 
CONT->OUT tPLZ 

- 120 -

~:*:fii:iimJilli~ fmax - 15 - MHz 

71-/-'.AJL.-- FT - 0.7 - MHz 

.iE 5! i!lii1D¥ D - 0.02 - % 

J-:l:J'.@:lt(:J/ ~ D-Jt.-) Cc - 5 - pF 

J-:l:J'.@:l:(.A1 "IT) Cs - 10 - pF 

• iJllJ~[§l~~/Test Circuits 

Yoo 

CONT 

COMMON CHANNEL >---< ,__ 
OUT /IN IN/OUT 

V 0 0 or GND 

Fig. 1 .A 1J'ill:I±, 'ill:i* 

Yoo 

CONT 

COMMON 
OUT /IN CHANNEL 

IN/OUT 

R, = 10kfl 

GND or V00 

RD Nm 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 4 

15 

5 

10 - Fig. 5,6 

15 

5 

10 - Fig. 5, 6 

15 

- VEE=-5V Fig. 7 

- VEE=-5V Fig. 7 

- VEE= -5V Fig. 7 

- --

- --

CONT 

V" COMMON 
r---o---t OUT I IN CHANNEL r---v--r--, 

IN/OUT 

1 v00/2 R, = 10kfl 

Fig. 2 ONJftm 
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BU4551 B/BU4551 BF 

v,. 

CONT 

-----------
50% 

~ 

J I\ C0MV0N CHANNEL 
.----0----1 OUT /IN IN/OUT r----v~--t-

.A/J 
GND 

50% " u 

- t:: - It.;;, 
Fig. 4 f~it;IM;P~r .. i (.A 1 ·:; f-IN-OUT) 

V DO 

CONT Voo 

.A/J 50% 

GND 

COMMON CHANNEL OUT 
P.G. OUT/IN IN/OUT tJjtJ 50% Voo 

tPZH tPHZ 

Fig. 5 f~iti/!M;a~r .. i (CONT, INH-+OUT) 

Voo 
Voo 

1 CONT R, l 

.A/J 50% 

COMMON CHANNEL 

P.G. GND 
OUT/IN IN/OUT OUT 50% 

tJj/J 

Im tP! 7 

Fig. 6 f~it;IM;a~r .. i (CONT, INH-+OUT) 

v., 

CONT 

COMMON CHANNEL 
OUT IN IN/OUT 

RD Nm 



• tlmtrnMttllUl/Electrical Characteristic Curve 

a." 

z 
0 

~ 
gj 
i5 
er: 
w 
:;: 
~ 

1200~~~~~~~~~~~~ 

DIP-16 

AMBIENT TEMPERATURE: Ta (°0) 

BU4551B/BU4551BF 
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BU4001B/BU4001BF 

BU4001B 
BU4001BF 

? ? ·:1 i-:· 2 .A:t.J NOR '7 - i' 
Quad 2-lnput NOR Gate 

BU4001 B, BU4001 BF t;;J:, 2 .A 1J iE~JI NOR If - 1--1' 9 o 
17·;;7°t:419l~lt~l;i;;Jjzl.,"t\,'::l:9o If- HDt:1:11Jt:t;;J:1 

/ 1~·- ~ t: J: .QI\·;; 7 r fJ''1't!JO ~ tL T \,' .Q tc. lh, .At±l1J1i 

it4;¥tttJ'·ai:~ ~ n., ~fiiJ~:mO)J:\ll!Jot: J: .Q1iiU¥r .. iO)~iiJ 

fJ'.iij:1H~t:tJD ;:{. 6 tL ::!: 9 o 

BU4001B/BU4001 BF are 2-input postive logic NOR 
gates. 

•*¥~ 

1 l11billtl'~1JT ~ .Qo 

2) ~f'F~ilif.~EEfJ'.Jt:\, 'o 
3) .A1J 1 /I::"- :$i'/ .A fJ'·~\, 'o 
4)~7y/7"rJ 1--1'~.Qo 

5) L-TTL2)..1J, LS-TTL 1 .A1J ~iiU~~UhT ~ .Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven 

• ~Ht~-f'~~/Dimensions (Unit : mm) 

BU4001B 194±03 

114 13 12. 11 1 ~ 9 B I 
] 8 

+I 

"' cO 

![~rW=r~ e~F " cc ~ -k3:J:O.\ 

~ t2.54±0.3 10.5±0.1 I 1 · 

BU4001BF 

8.8 ± 0.6 
15.24±0.3 

B.7±0.3 

uro 
1234567 

~ F ~Ff\r¥4 F11=lP r-al "' :2; .,..,_, 
~ 8 --i-i- -W-

0 1,27±0.2 0.4±0.1 

• :iCJ ·;; ? ~ 17 ?"7 J../Bloke Diagram 
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• *f!MM::k~~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol Limits 

~~'ll[EE Voo -03-+18 

ff:gti'l~ pd 1100(DIP), 450(SOP) 

IJJf'Fi.ffillirBOO Topr -40-85 

j,'U¥i.ffillirBOO Tstg -55-150 

.AtJ'll[EEfBli'il V1N -0.3-V00+0.3 

• -~rt:J!ffltt/Electrical Characteristics 

~)M!ffltt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"1 l//'(Jv.A:h'll[EE V1H 7.0 - -

11.0 - -

- - 1.5 

ci- 1.;r-;"Jv.AtJ'll[EE V1L - - 3.0 

- - 4.0 

I\-( l.;A;"Jv.AtJ'll[)M l1H - - 0.3 

ci-v/'(Jv.A:h'll[mt l1L - - -0.3 

4.95 - -

J\-( v-"Jv::±ltJ~EE VoH 9.95 - -

14.95 - -

- - 0.05 

Cl - 1.;r-;"Jv::±J 1:J'll[EE VoL - - 0.05 

- - 0.05 

-0.16 - -

I\-( i.;A;")v::J:jtJ'll[)M loH -0.4 - -

-1.2 - -

0.44 - -

Cl- 1.;r{Jv::J:j1:J'll[)M IQL 1.1 - -

3.0 - -

- - 1 

~?ta{J;~•~;JiE loo - - 2 

- - 4 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

RD Nm 

Unit 

v 
mW 

oc 
oc 

v 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4001 B/BU4001 BF 

Conditions Test Circuit 

- Fig. 1 

·- Fig. 1 

V1H=15V Fig. 1 

V1L =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V Fig. 1 

Vol =1.5V 

V1=Voo or GND -
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BU4001B/BU4001BF 

~"( ·:;7/·~f~tt/Switching Characteristics (Ta=25°C, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit. Conditions Test Circuit 
Voo (V) 

- 180 - 5 

lfl :IJ.:lr_J:. IJ ~r.i hLH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

lfl:IJ.:lr_TIJ~r.i fTHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 90 - 5 
"L" to "H" 

tPLH 50 10 - Fig. 2 - - ns 
1z;;if~i1£ili'i r.i 

- 40 - 15 

- 90 - 5 
"H" to "L" 

lpHL 50 10 - Fig. 2 
1z;;if~il£ili'fr.i 

- - ns 

- 40 - 15 

5 pF 

• ill~~IEli3~/Test Circuits 

,------V,, 

Fig. 1 iiUWi•li)QIJ'.it!Elll!i 

~.-----v,, 20ns 20ns 

~ 
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• tl~l'rn!fi¥ttdU&!/Electrical Characteristic Curve 

1200.---.---.---.---.---.-----, 
DIP-14 

25 

AMBIENT TEMPERATURE: Ta ("O) 

RD Nm 

BU4001B/BU4001BF 
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BU4011 B/BU4011 BF /BU4011 BL 

BU4011 B/BU4011 BF??'/ f''2A7.JNANDJf-" 
BU4011 BL Quad 2-lnput NANO Gate 

BU4011 B, BU4011 BF, BU4011 BL Ii, 2..A. ;l:J:iH~!! NA

ND 'f- I-- C-9 o 

1 7 ·;.i 7'1: 4 @l!H· i:*lilil (., n' ;J:: 9 o If- Hl):±J :tJ 1: Ii 1 

;.... 1\- :$11: J: ?:i1\ ·;.i 7 ]7 tf1-tbo ~ n -r ~' ?:i tcl1>, ..A.:±l:t:Jfi 

iUMitf~~~ n, ~:fo.i~J!:O):ttltJoi:J: ?:ifiiiai!fr,,"JO)~j}J 

tJfJUi1NRt::f!PA? n * 9 0 

BU4011 B/BU4011 BF/BU4011 BL are 2-input positve 
logic NANO gates. 

-~~ 
1l1!bll!JU~::tJ C' il1J ?:i o 

2) j}JfJ:~)~~J±ffjJ:;:~ ' 0 

3) .A :tJ 1 / t:- :$i" / .7. f)f;ij~ 'o 

4);ij7y/]7rj i"-C'diJ?:io 

5) L-TTL2,A:tJ, LS-TTL 1 ..A.:tJ ~ ii!i:t~~~j}JC' ~ ?:i o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High fun out. 
5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven. 

• ~Hf~-t~~/Dimensions (Unit : mm) 

BU4011B 
19.4±0.3 

14 1312 1110 9 8 

~]~ 
2 ~ ' ' ' ' ' ' ' ('"·'I I 

~["ri=r o~. ~ -~ ~ ~ 
' $ ~>+°' ~,,,, ~ Nt=:.:== M 

~ t2.54±0.3 , . - . u 
15.24±0.3 8"8 ± O.B 

BU4011BF 

8.7±0.3 

!otW 
1234567 

~ F sf=·i;:;;t,..::;;.,. H::;;t""1::;;C1::;;,£::;;Hc:J;;;id 
"'· :2 ~~ 
~ :g -i---J-_ -W-

d 1.27±0.2 0.4±0.1 

BU4011BL 

itcrn 
"'· 

02 J~. 
" 

--t--t---
2.75±0.25 
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Parameter Symbol Limits 

1iilif.iili:I± Voo -0.3-+18 

~gm9c Pd 
1100(DIP), 450(SOP) 
400(ZIP) 

IJJ1'F)g/UUII Topr -40-85 

1!Mi)gJltBIID Tstg -55-150 

A.:1J\ili:l±f!XIID V1N -o.3-Voo+0.3 

RD Nm 

BU4011 B/BU4011 BF/BU4011 BL 

Unit 

v 

mW 

·c 
·c 

v 
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• 'llS!i~~tt/Electrical Characteristics 

OO:~~tt/DC Electrical Characteristics (Ta=25"C) 

Parameter Symbol Min. Typ. 

3.5 -

"1 v«Jv.A/J'llS: VtH 7.0 -

11.0 -

- -

CJ - v«JvA:tJ'llB: V1L - -

- -

"1 v«Jv.A/Jtiiit ltH - -

CJ-v«Jv.A/J'lltiiit ltL - -

4.95 -

"1 v«Jvtll1J'lltS: VoH 9.95 -

14.95 -

- -

CJ- v«Jvtll/J'llS: VoL - -

- -

-0.16 -

J\1 v-"''Jvtll/J'iliiit loH -0.4 -

-1.2 -

0,44 -

CJ- v«Ml:l/J'iliiit loL 1.1 -

3.0 -

- -

Mt~il!JJUtJit loo - -
- -

BU4011 B/BU4011 BF /BU4011 BL 

Max. Unit Conditions Test Circuit 
Voo (V) 

- 5 

- v 10 - Fig. 1 

- 15 

1.5 5 

3.0 v 10 - Fig. 1 

4.0 15 

0.3 µA 15 V1H=15V Fig. 1 

-0.3 µA 15 V1L =OV Fig. 1 

- 5 

- v 10 lo=OmA Fig. 1 

- 15 

0.05 5 

0.05 v 10 lo=OmA Fig. 1 

0.05 15 

- 5 VoH=4.6V 
--

- mA 10 VoH=9.5V Fig. 1 

- 15 VoH=13.5V 

5 VoL=0.4V 

- mA 10 VoL 0.5V Fig. 1 

- 15 VoL =1.5V 

1 5 

2 µA 10 V1=Voo or GND -

4 15 

.A 1·:17- /?'~ti/Switching Characteristics (Ta=25°C, Vss=OV, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

i:1:11J:ll.J:. IJ !l'1r.i tTLH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

i:1:11J:ll.T'lil'1rai trnL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 90 - 5 
"L" to "H" 

tPLH 50 10 Fig. 2 
f~iMiUI!l'1rai 

- - ns -

- 40 - 15 

- 90 - 5 
"H" to "L" 

50 Fig. 2 tPHL - ns 10 -
1~iM~~ll'1r-i 

- 40 - 15 

A.:tJ~:il: C1N - 5 - pF - - -
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• il!~~@~~/Test Circuits 

n_" 

z 
0 

~ 
Q_ 

Ui 
U) 

Ci 
a: 
w 
:;:: 
~ 

----V,, 

~-------- v,, 

1200~-~-----~---~ 

DIP-14 

25 50 75 100 125 

AMBIENT TEMPERATURE: Ta (°C) 

Fig.3 jff:gHj:$1o--p.jjmi)gJU\i'tt 

150 

BU4011 B/BU4011 BF /BU4011 BL 

0 

20ns 20ns 

tPHL tPLH 

tfj;IJ-5Jt-jf~--..., 90% 
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BU4030B/BU4030BF /BU4070B/BU4070BF 

BU4030B/BU4030BF ?7'Yl''I?A?Jil~"iORij-" 
BU4070B/BU40 70BF Quad Exclusive-OR Gate 

BU4030B/F, BU4070B/F 'j:, I 7 :::<. 7 Jv 'SI 7· OR If- t

l'9 0 

1 7 ·;.i 7" ': 4 IBlliH: i*Jjl t., n' * 9 o If- t- 0) l±l t.H: 'i 1 

;.... ri- 1Z t: J: .g '' ·;.i 7r1i1'tbo ~ n T ~'.Qt::. lt.J, .Al±l :tr~ 
a::~i\'·ti1f~~ ~ n, ~fof~itO)~bo': J: .Qfilia;Jr .. i0)~11J 
1f~1J,~.LH:tJJJx €> n * 9 o * t::., 1~illl•~::hl'~~Utft~ 

mJl~fJlljx n'*9 o 

7':/' 1Z Ji...:::i;.... '"v- 1Z ~ '" 1J :r 1 IBl~~t:JitffliiJligl'9 o 

BU4030B/F and BU4070B/F are exclusive OR gates . 

• !M':M: 
1) 1~illl-~:1J T di> .Q o 

2) 11Jf'J:~)m\~J±f.f)1'~ 'o 
3).A:1J1 /t:::'-:$(/;:<.f.f~~\o 

4)~7r/7rJ t-Tdi>.Qo 

5) L-TTL2)..:1J, LS-TTL1)..:1J~iilitH~IDT~ .Qo 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven. 

• :JiJl~~/Truth Table 

INPUT 
OUTPUT 

n [3 

L L L 

L H H 

H L H 

H H L 

• 9Hf~;f"~~/Dimensions {Unit : mm) 

BU4030B/BU4070B 
19.4+0.3 

BU4030BF/BU4070BF 
8.7±0.3 

![I(CJ 
1234567 

~ ~·~t=~ H HOt:J r--g:::d "' ::;; ~ 
,...: 8 -W- --1-1-

0 1.27±0.2 0.4±0.1 

• 7· a ·;1 7 :$i 17' /j' 7 .b./Block Diagram 
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BU4030B/BU4030BF /BU4070B/BU4070BF 

• ~M:l&:*:~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~ibl!~EE Voo -0.3-+18 

ff'.g:lf;l;A: pd 1100(DIP), 450(SOP) 

ihf'F)g!Jlffli!I Topr -40-85 

f¥~)1ii\JJlBli!I Tstg -55-150 

J..:1J~f£lffli!I V1N -0.3-Voo+0.3 

• flt~~*¥ti/Electrical Characteristics 

ii1!5itf*¥ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

I\-( v/'\'J[..}._1J~E£ V1H 7.0 - -

11.0 - -

- - 1.5 

D-(.,,o.;'J(,J..:1J"<ll:f£ V1l - - 3.0 

- - 4.0 

I\-( (.,,o.;')(, A :1J"<ll:m! l1H - - 0.3 

D-(.,,o.;'J(,}._:1J~mt l1l - - -0.3 

4.95 - -

I\-( (.,,o.;'J(,t±J1J~E£ VoH 9.95 - -

14.95 - -

- - 0.05 

D - v-"'Jvt±l 1J~E£ Vol - - 0.05 

- - 0.05 

-0.16 - -

J\-( v«1i..t±J1J"<ll:ml loH -0.4 - -

-1.2 - -

-

0.44 - -

D-v-"'Jl-tl:J:1J~mt lol 1.1 - -

3.0 - -

- - 1 

Mill{] )l!J'llf'!i)Jit loo - - 2 

- - 4 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

RD Nm 

Unit 

v 

mW 

"C 

'C 

v 

Conditions Test Circuit 
Voo (V) 

5 

10 - Fig. 1 

15 

5 

10 - Fig. 1 

15 

15 V1H=15V Fig. 1 

15 V1l =OV Fig. 1 

5 
t---·-----1 

10 lo=OmA Fig. 1 

15 

5 

10 lo=OmA Fig. 1 

15 

5 VoH=4.6V 

10 VoH=9.5V Fig. 1 

15 VoH=13.5V 

5 Vol =0.4V 

10 Vol =0.5V Fig. 1 

15 Vol =1.5V 

5 

10 V1=Voo or GND -

15 
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BU4030B/BU4030BF/BU4070B/BU4070BF 

A.-(·:; 7-/?'~tt/Switching Characteristics (Ta=25°C, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

t±i ::l:J :.\J.:J:. IJ ~iej tTLH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

t±l::l:J:.\J.:T IJ ~iaj lTHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 175 - 5 
"L" to "H" 

10 Fig. 2 
f1':iii!I:liHl\!f iaj trLH - 75 - ns -

- 50 - 15 

- 175 - 5 
"H" to "L" 

f1':iiiU£1l\!fiaj tPHL - 75 - ns 10 - Fig. 2 

- 50 - 15 

.A::l:JWfi! C1 - 5 - pF - -- -

• ill~:lE'.IEli!i81/Test Circuits Voo 

VINI VINZ 
v. 
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BU40308/BU4030BF /BU4070B/BU4070BF 

• 'llUIU'!~~ttd:ll•/Electrical Characteristic Curve 

1200 
DIP-14 

3 
-!:, 
a_" 

z 
0 
i= 
<{ 
Q_ 

iii 
Cf) 

i5 
a: 
w 
::;: 
0 
Q_ 

25 50 75 125 

AMBIENT TEMPERATURE: Ta ('C) 

I 
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BU4081 B/BU4081 BF 

BU4081B 
BU4081BF 

7? ·y ft 2 A.:t.J AND 7- ~ 
Quad 2-lnput AND Gate 

BU40818, BU4081 BHJ:, 2 .A.1.JiE~JIANDlf- t-1'9 0 

1 7·;1:fl;::4@aH:i;l;Ji!l/[l,':1:9o If- t-Q)tl:l1.Jt;:::1;1:1 

;.... r<-? t:::: J: 91~ ·;; 7 7' tf1-t1Jn ~ tt. n '9 t.:bfJ, .A.tl:l1.J1~ 

it~tttf~~~ tt., ~f.i~:aQ)J:i!l1JUt::::J: 91~itlli¥raiQ)~liJ 

ft>N1N1it::::tr1J ~ .;, tt. :!: 9 o 

BU4081 B/BU4081 BF are 2-input postive logic AND 
gates. 

•M~ 

1)1!bili'A'~1.J'"(:'N..9 0 

2) li.Jf'l=~i!i\~J3::ff.{b;~ 'o 
3) .A.1.J 1 / l::"-1(/ A ff~~'o 

4)~77'/J'rJ l-C'N..9o 

5) L-TTL2.A.1.J. LS-TTL1.A.1.J€ii'.tll~iJJC'~9o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1 input are directly 

driven. 

• ilJ1181/Logic Diagram 

:~: 
r~ ri M-0= :~ 
I . :~ J l ] 0 '· I 

• *~'1"it181/Dimensions (Unit : mm) 

BU4081B 
19.4±0.3 

~]~ 
~ 

~[!ri~=r~~ ,... oC / -4o.3:1:0.1 5 t2.54±0.3 I 0.5±0.1 u . 
15.24 ± 0.3 8"8 ± 0·6 

BU4081BF 
8.7±0.3 

~~F9 
~~~ 

1234567 

;~~F -W-·r;:;~;;:;:'ll:;:::a;:;::B:;::;J4;;:;::;:::H;::;~::::id 
d 1.27±0.2 0.4±0.1 

fiu~,., 
12 2 13 le 

o, 3 12 1, 
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• ~Mll*lE'.~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

1;i1Jj!~J3: Voo -0.3-+18 

ffgfjl~ pd 1100(DIP), 450(SOP) 

ti1'Fi.!l.ll~llll Topr -40-85 

11*1'-fi.!l.ll~llll Tstg -55-150 

A.1Jtff~llll V1N -0.3-Voo+0.3 

A. t±l 1J ~ilH-'!imt 1110 ±10 

• -~tl'!J~tt/Electrical Characteristics 

~~~ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ_ Max. 

3.5 - -

J\-f v"''Ji-A.1Jta: V1H 7.0 - -

11.0 - -

- - 1.5 

o- i....,.._·Ji-A.1J'.iiff V1L - - 3.0 

- - 4.0 

1 \ -f v-"J" A. 1J'liii! l1H - - 0.3 

o- v-"Jl-A.1J'!i)Jlf l1L - - -0.3 

4.95 - -

1\-f v-"Jl-t±l1J~a: VoH 9.95 - -

14.95 - -

- - 0.05 

o- v-"Jvt±l1Jta: VoL - - 0.05 

- - 0.05 

-0.16 - -

1\-f v-"Jl-t±l1J'!i)JI! loH -0.4 - -

-1.2 - -

0.44 - -

o - v-"Jvt±l 1J'iimt IQL 1.1 - -

3.0 - -

- - 1 

Mtl't-lilll••iit loo - - 2 

- - 4 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

ftDNIR 

Unit 

v 

mW 

"C 

"C 

v 

mA 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4081 B/BU4081 BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L=OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL=0.5V Fig. 1 

VoL =1.5V 

V1=Voo or GND -
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BU4081 B/BU4081 BF 

.A-( ·-:17-> ,-Mt!/Swlthing Characteristics (Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit 
Voo M 

Conditions Test Circuit 

- 180 - 5 

lfl :t.JJL..1:. IJ ~rai trLH - 90 - ns 10 - Fig. 2 

- 65 - 15 

- 100 - 5 

lfl :t.J.lZ:-F IJ ~r.i lrHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 160 - 5 
"L" to "H" 

tPLH - 65 - 10 - Fig. 2 
fii;il!ifU!S~IYl 

ns 

- 50 - 15 

- 160 - 5 
"H" to "L" 

- 65 - 10 - Fig. 2 
fii;~i/lj!S~l!.o, 

tPHL ns 

- 50 - 15 

A.:t.J~• C1N - 5 - pF - - -

• jg~IBJl&~/Test Circuits 

.-----v •• 

~v •• 

20ns 20ns 
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e mm~~ttitbil/Electrical Characteristic Curve 

1200 
DIP-14 

5: 
£ 
n_" 

z 
0 
i= 
<( 
[l_ 

U5 
(/) 

0 
a: 
w 
5: 
0 
[l_ 

25 125 150 

AMBIENT TEMPERATURE: Ta (°C) 

BU4081B/BU4081BF 
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BU4093B/BU4093BF 

BU4093B 
BU4093BF 

7 ? '/ t:' 2 A 1J NANO y .1 ~ '/ ~ ~ IJ fl 
Quad 2-lnput NANO Schmitt Trigger 

BU4093B, B4093BFtj:, ~A :tJYilfft;: ~ .1 ~ "J I- I- IJ 1i 

-~it~~4@~~2.A.1.JN~Dif-l-1'9o 

.A.1.JjJ1ijf~~:1L:-1 IJ Pi¥ t:lCFIJ ai¥t:, @~I.,~ I. 'ilill±ii,W 

f,t.Q (V1H, V1L)t.:il0, ij_'m"~NANDif- l-J.:19H:71/v 

~-1~. jJJi:ff~~ff~. ~Jlr7-J~17v-9~, 11il1'1.'Jitfflii 

RJljg1'9 0 BU4011Btlli.l-~Yi/iT-ft~~t.:ilO, ~~~~ 

t RJliE1'9 o 

BU4093B/BU4093BF are 2-input NANO gates of 4 cir
cuits having Schmitt trigger function at all input pins. 

·~~ 
1) 1!blliJ\'.il1.J1' iii> .Q 0 

2) 11Ji'F~ibi!~EE1i11'1. 'o 
3) .A.1.J1/1::0-~/.Aii~l.'o 

4)~717/J'rJ 1-l'ifi>.Qo 

5) L-TTL2.A.1.J, LS-TTL1.A.1.Jiil[ft~JJrt'~.Qo 

•.Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1 input are directly 

driven. 

• :JUl1iU~/Truth Table 

INPUT 
OUTPUT 

A B 

L L H 

L H H 

H L H 

H H L 

• *~'1-~li!l/Dimensions (Unit : mm) 

BU4093B 
19.4±0.3 

1413121110 9 8 Jg 
+I 

~ 
~ ~ 1 2 3 4 5 6 7 ~7.6±0.3 

~ ~· o~ ~-+l~ "' ~I~ ~ ~ ~3~0., 5 -t+-2.54±0.3 I 0.5±0.1 I I . 
I 8.8±0.6 

1·5.24±0.3 

BU4093BF 
8.7±0.3 

![D 
1234567 

~t=5LWi H f1iicij 
..: ~r --W- ---W-

o 1.27±0.2 0.4±0.1 

~-1- -. 
of:;: E=h.=f ~ 

Jlo.3Min. d 
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• ~M~:*::l'E*'3/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~iffll~EE Voo -0.3-+18 v 

~!fg~lij:'I;; pd 1100(DIP), 450(SOP) mW 

!JJ1'Fi.ffilJU1lllfl Topr -40-85 ·c 

1*1'¥5.ffilJUUIJ Tstg -55-150 ·c 
--- -- ---+---~--------- - ------- -----------+----------

A :l:J~EElU!I V1N -0.3-Voo+0.3 V 

• 'llmfr-J~'l'i/Electrical Characteristics 

~)i!E~'l'i/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

3.5 -

1\1 vr..:'JvA:l:J~EE VtH 7.0 -

11.0 -

- -

o- vr..:'JvA:l:J~EE VtL - -

- -

1\1 vr..:'JvA.tJ~mt ltH - -

o-vr..:'JvA.tJ~mt ltL - -

4.95 -

"1 v«Jvl±\:l:J~EE VoH 9.95 -

14.95 -

- -

D-vr..:'Jv:±l:l:J~EE VoL - -

- -

-0.16 -

"1 vr..:·11,.:±1 :tJ~mt IQH -0.4 -

-1.2 -

0.44 -

o-v«Jvl±\:l:J~mt loL 1.1 -

3.0 -

- -

M>a<Jiill'l!f~;;fE loo - -

- -

0.17 -

l::A.'T IJ "'"~EE VH 0.25 -

0.33 -

Max. Unit 

-

- v 
-

1.5 

3.0 v 
4.0 

0.3 µA 

-0.3 µA 

-

- v 
-

0.05 

0.05 v 
0.05 

-

- mA 

-

-

- mA 

-

1 

2 µA 

4 

0.39 

0.60 v 

0.90 

RDNm 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4093B/BU4093BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

VtH=15V Fig. 1 

VtL =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

Vol =0.4V 

VoL =0.5V Fig. 1 

VoL =1.5V 

Vt =Voo or GND Fig. 1 

- Fig. 3 
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BU4093B/BU4093BF 

.A-{ ·:; 7- / ·~r~tt/Switching Characteristics (Ta=25°C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 100 - 5 

:±l:t.JJ1:.J:. IJ 11\\'rai t'rLH - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 100 - 5 

:±l:t.J:ll:.T IJ 11\\'rai t'rHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 125 - 5 
"L" to "H" 

50 10 tPLH - - ns - Fig. 2 
1ii:~i!U!IJ#r.i 

- 40 - 15 

- 125 - 5 
"H" to "L" 

50 10 Fig. 2 
1z;;~~.RJ£1!\\'r.i tPHL - - ns -

- 40 - 15 
~---'- +------·---

.A.:t.J~- C1N - 5 - pF - - -

• iJl1J~@ttt~/Test Circuit 
----Voo 

.---------v •• 
20ns 20ns 

1 
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• 11ittrn!M'ttdHl/Electrical Characteristic Curve 

1200·~~~~~~~~~~~~ 

DIP-14 

25 

AMBIENT TEMPERATURE : Ta ("C) 
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RDNIR 343 

B 
u 
4 
0 
0 
0 
:,, 
I) 
I 

:J.' 

I 



BU4069UB/BU4069UBF 

BU4069UB 
BU4069UBF 

Ao.·:; 7 A. 4 ;,n(-'? 
Hex Inverter 

BU4069UB, BU4069UBF ,i, 6 @8~0)1\ ·:; 77't.i:~1' / 

/\-~\!9o 

1 $§!'T- t-211:@0) t.:: !l'I), 1iiiPifrait.f~.li: < t.i:-::> n' :!: 9 o 

BU4069UB/BU4069UBF are bufferless inverters of 6 
circuits. 

•*¥~ 

1 ) 1ft)lli'I':~ :tJ \!iii>{> 0 

2) ~f'F~)m!~J±jff1;:\, 1 o 

3) .A.:tJ 1' /I::"-:$(/;;\ ff~\, 1 0 

4}~7y/7"rJ 1-"("<!1>.Qo 

5) L-TTL2.A.1J, LS-TTL 1 .A.:tJ ~ i~Hl~~~\! ~ .Q o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1 input are directly 

driven. 

• ~Jl~/Logic Diagram 

• 9f.ff~'tj-~~/Dimensions (Unit : mm) 

BU4069UB 
19,4±0.3 

1413121110 9 8 ]. g 

+I 

~ 
'6 ~ 1 2 3 4 5 6 7 ~7.6±0.3 

~ N ~ 0 

~ ~· Q~. ,.c +I~ "I. J[ ~,.,, pt,,,, ~ N M 

~ t2.54±0.3 I . - . u 
8.8 ±0.6 

15.24±0.3 

BU4069UBF 
8.7±0.3 

~rro 
1234567 

;~ ~t-- ~ 
~t-~t=~ ~~,E3\1~ 

o --1--l-- --U-- -llo.3Min. o 
d 1.27±0.2 0,4±0.1 

• ·j' D ·:; 7'!i17 7 7 .4/Block Diagram 
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• ~M:lii:*:~~/Absolute Maximum Ratings {Ta=25't) 

Parameter Symbol Limits 

m~ma: Voo -0.3-+18 

~:&m~ Pct 1100(DIP), 450(SOP) 

i!.Jf'Fi.L'l.Jtl'Bllil Topr -40-85 

f!M¥i.L'l.Jtti!llil Tstg -55-150 

A.:t:Jm:a:raoo V1N -0.3-Voo+0.3 

• fl~ff.J~tt/Electrical Characteristics 

~51it~tt/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

4.0 - -

/\1 (.,A;.Jt-A.:t:J'il!:B:: V1H 8.0 - -

12.5 - -

- - 1.0 

CJ- (.,A;.Jt-A.:t:J'i!l:B:: V1L - - 2.0 

- - 2.5 

/\1 v«Jt-A.:t:J'i!l:mt l1H - - 0.3 

CJ-v«Jt-A.:tJ'i!l:mE l1L - - -0.3 

4.95 - -

"1 v-"'"Jt-:±1 nma: VoH 9.95 - -

14.95 - -

- - 0.05 

CJ- (.,A;"Jt-:±1:t:Jma: VoL - - 0.05 

- - 0.05 

-0.16 - -

/\1 (.,A;"Jt-:±l:t:J1:ll:mt loH -0.4 - -

-1.2 - -

0.44 - -

CJ- v«Jt-:±l:t:J1:ll:mt loL 1.1 - -

3.0 - -

- - 1 

M>a-tii!!ij!f'!!l:)J1E loo - - 2 

- - 4 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

RD Nm 

Unit 

v 
mW 

"C 

"C 

v 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4069UB/BU4069UBF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V Fig. 1 

VoL =1.5V 

V1=Voo or GND -
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BU4069UB/BU4069UBF 

.A 1·:17- / ?~f.£/Switching Characteristics (Ta=25°C, Vss=OV, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (VJ 

- 180 - 5 

lfl :t.J Jl:.J:. 'l lli'frai tTLH - 90 - ns 10 - Fig. 2 

65 - 15 

- 100 - 5 

lfl:t.JJl:.r 11 ll\'frai fTHL - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 90 - 5 
"L" to "H" 

50 10 Fig. 2 
1ib~i!I~ll\'f rai tPLH - - ns -

- 40 - 15 

- 65 - 5 
"H'' to "L" 

40 10 
1~i¥i!I~~r.i 

tPHL - - ns - Fig. 2 

- 30 - 15 

A.:t.J$:!1: C1N - 5 - pf - - -

• iJllJ~IBl~181/Test Circuits 

20ns 20ns 

It 1 t V00 

-X ~'· 
__ i_PHL tPLH VOH 

l'----'t-+---Vo, 
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• 11~tt:J~ttd:b;jj/Electrical Characteristic Curve 

1200,~-----------~ 

:>: 1000 

E 

OIP-14 

CL" soo1----+----+--'~-l----+----+---1 

z 
0 
i= 600l---+----+------'-"--'-----L--l 
<( 
CL 
LJj 
(f) 

i3 
a: 
w 
:>: 2001----+----a: 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.3 ~~m~-~fillililf:t4i!'tt 
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BU4503B/BU4503BF 

BU4503B 
BU4503BF 

"- 'Y 7 .A 3 .A 7" - ~ J ~ 'Y 7 7 

Hex 3-State Noninverting Buffer 

BU4503B, BU4503BHI:, 3-:J.7- 1-0).I /1/!~-::;-1 

/?I~·:; 7 7' "t'T 0 2@iUHf 4181~~ ~1]4' ':::: ::::J / "Cl

Jf.,"{'~ :J:To 

BU4503B/BU4503BF are 3-state non inverting buffers. 
2 circuits and 4 circuits are separately controllable. 

•~A 

1 )'fJ;.t}llj. ~ 1J 1" <11> .Q 0 

2) IJJ1'F~i}j~E£"/ff1;,\, 'o 
3).A1J1' /l:::."-11'/-:J.ff~\,\ 0 

4)~7r/7rJ 1-"t'<fi>.Qo 

5) L-TTL2.A1J. LS-TTL1 .A1J ~ ~ti~~ib1" ~ .Q 0 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 

4) High fan out. 
5) L-TTL 2 inputs and a LS-TTL 1 input are directly 

driven. 

• JUlfil~/Truth Table 

INPUT OUTPUT 

ED 0 

L L L 

H L H 

x H High Z 

X : Don't Care 

• *~-.j"i:J(~/Dimensions {Unit : mm) 

BU45038 
19.4±0.3 

~] 
"" 1 2 3. 4 5 6 7 8 ~7.6±0.3 
· ooL "! 

''"[~TdF~=1° Ff ~ ~ ;t=-05±~1 0.3:t0-' 
;tl t2.54±0.3 

1 
.. u· 

"" ~7.78±0.3 8.8±0.6 

BU4503BF 
10.0±0.3 

16151413121110 9 

~~o 
12345678 

;ff l!""""'1 
0 1.27±0.2 0.4±0.1 

~l- ~. 

citJE3\=f ~. 
Jl_0.3Min. o 

• :10·:;?1i-17"?7.b./Block Diagram 
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• ~M:B::;A;:fiU'&/ Absolute Maximum Rating (Ta=25°C) 

Parameter Symbol Limits 

';!tibll';!tl± Voo -0.3-+18 
·-

89''.liiffi:Sli: pd 1100(DIP), 500(SOP) 
-

l!.iil'i.ffilfifBOO Topr -40-85 

i!ilfl:i.ffilfifBOO Tstg -55-150 

J... :tnil±fa oo V1N -0.3-Voo+0.3 

• C~IY!J~tt/Electrical Characteristics 

ii[);re~fi/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

3.5 - -

/\-( v/'{JvJ...:h~I± V1H 7.0 - - v 
11.0 - -

- - 1.5 

CJ-v/\'JvJ.,.:tJ~EE V1L - - 3.0 v 
- - 4.0 

1\-f v/\'JvJ...:tJ~))[ l1H - - 0.3 µA 

CJ - v "'Jv J... :tJ'11!:))[ l1L - - -0.3 µA 

4.95 - -

/\-( v/\'Jv:±l:h~I± VoH 9.95 - - v 
14.95 - -

- - 0.05 

CJ- v/\'Jv:±l:h';ltEE VoL - - 0.05 v 
- - 0.05 

-0.16 - -

I\ -( v /\'} v :±l :tJ 'ii))[ loH -0.4 - - mA 

-1.2 - -

0.44 - -

CJ - v/\'Jv:±l:h~ilii loL 1.1 - - mA 

3.0 - -

- - 4 

M>a~if!i~'!ll'.;m loo - - 8 µA 

- - 16 

naHm 

Unit 

v 
mW 

oc 
oc 

v 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4503B/BU4503BF 

Test 
Conditions Circuit 

- Fig.1 

- Fig.1 

V1H=15V Fig.1 

V1L =OV Fig.1 

lo=OmA Fig.1 

lo=OmA Fig.1 

VoH=4.6V Fig.1 

VoH=9.5V Fig.1 

VoH=13.5V Fig.1 

VoL =0.4V Fig.1 

VoL =0.5V Fig.1 

VoL =1.5V Fig.1 

V1=Voo or GND -
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BU4503B/BU4503BF 

.A 1 ·;17- / ·'.7'~;f 11i/Switching Caracteristics (Ta=25°C, CL=50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo(V) 

- 180 - ns 5 Fig. 2 

l±l :1nl:J: 1 J llil'rai ITLH - 90 - ns 10 Fig. 2 

- 65 - ns 15 Fig. 2 

- 100 - ns 5 Fig. 2 

l±l :IJ :li:T 1 J Pifrai tTHL - 50 - ns 10 Fig. 2 

- 40 - ns 15 Fig. 2 

- 75 - ns 5 Fig. 2 
1~ii)U£Pifr.i 

IPLH - 35 
(IN-OUT) 

- ns 10 Fig. 2 

- 25 - ns 15 Fig. 2 

- 75 - ns 5 Fig. 2 
1~iiiliMPifrai 

IPHL - 35 - ns 10 Fig. 2 
(IN-OUT) 

- 25 - ns 15 Fig. 2 

- 75 - ns 5 Fig. 2 
37-7·-t-

IPHZ - 40 - ns 10 Fig. 2 
1~iiilimifr.i 

- 35 - ns 15 Fig. 2 

- 80 - ns 5 Fig. 2 
3.7.7-t-

IPLZ - 40 - ns 10 Fig. 2 
1~iiiliMPifrai - 35 - ns 15 Fig. 2 

- 65 - ns 5 Fig. 2 
3.7.7-1-

lpzH - 25 - ns 10 Fig. 2 
1~iiiliMPifrai 

- 20 - ns 15 Fig. 2 

- 100 - ns 5 Fig. 2 
3.7.7- I-

IPZL - 35 - ns 10 Fig. 2 
1~iii!iMIF.ir.i 

- 25 - ns 15 Fig. 2 
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• lJllJ'.if:IEli&~/Test circuits 

INPUT 

OUTPUT 

DISABLE 

Voo-0 1 kfl v,, 

GND o-QND 

OUTPUT 

OUTPUT 

• C~rt:l~ttllb*l/Electrical Characteristic Curve 

1200.----,----;---,----,---,---, 
DIP-16 

~ 1000!----+-->r-+--t----+-----+-----t 
E 

AMBIENT TEMPERATURE: Ta ("C) 

RDNm 

20ns 

20ns 

BU4503B/BU4503BF 

Yoo 

GND 
t,LH 

Voe 

--j 1~ 

20ns 

v,. 

GND 

t,LZ t,,,_ 
Vo, 

50% 

Voe 

t,ZH 
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50% 
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BU4584B/BU4584B F 

BU4584B 
BU4584BF 

"'- '/ 7 A Y .1 ~ '/ ~ ~ IJ -Jj 

Hex Schmitt Trigger 

BU4584B, BU4584BF (;J:, -( / 1\- '.';! Jf~:itO) ~ .:i ~ "J t
t- I) :jj'@rn~-z'9 o 

17- "J -:1':: 6@I~~1*1~ 1_, n 1 * * 9 o ~~1Hit;l<telt :IJ~~, 

~tJ~~\"', .l[_t I), .lz:T IJ O)~~ 1 )..:tJ (::X'.f-9 ~)J1ljf~Jljf~ 

m~ t vn;f ':: ;m vn' * 9 o 

BU4584B/BU4584BF are Schmitt trigger circuits in in
verter type. 

•*¥~ 

1l1lbtllJt~:IJl'di>~0 

2) ibi'F~i~'iiEE:IJ~r.t~ 1 o 

3) A.:tJ 1 /I:::'- '.)I'/ .A :IJf~~ 1 0 

4)~7]7/YrJ 1--z'il(,~o 

5) L-TTL2, LS-TTL1)..:tJ~ii~J~~~fjrt'·i!~o 

•Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 

3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven. 

• 9Hf~"tj-~i;g)/Dimensions (Unit : mm) 

BU4584B 
19.4±0.3 

8.7±0.3 

![Ej 
1234567 

~ t= 5Ffi HA A1::::u·1HB 
"' :2 '1"10~ 
~· 8 --W- -W-

0 1.27±0.2 0.4±0.1 

352 00397-44-LSl662 



• ~X'.tlt:::*:::lE:~/ Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

1ii!i!tJ± Voo ...,-0.3-+18 v 

~:gM~ pd 1100(DIP), 450(SOP) mW 

ib1'Fiilillt~OO Topr -40-85 ·c 
1¥1'fili!\Jt~llll Tstg -55-150 "('; 

A :IJtJ±~lil V1N -0.3-Voo+0.3 v 

• 11~rr.J~ti/Electrical Characteristics 

~)Jlf~ti/DC Electrical Characteristics (Unless othewise noted, Ta=25'C) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

3.5 - - 5 

1\-f v"'"JL-A:IJtJ± V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

Cl - v/'\'.JL-A :IJ'll!:J± V1L - - 3.0 v 10 

- - 4.0 15 

1\-f v/'\'.JL-A:IJ1iilf i1H - - 0.3 µA 15 

o- i.-"'·Jr.-A:IJ1illl! l1L - - -0.3 µA 15 

4.95 - - 5 

1\-f v«JL-:±l :IJ71J± VoH 9.95 - - v 10 

14.95 - - 15 

- - 0.05 5 

o-i.-"'·Ji.-:±l:IJ'if[J± VoL - - 0.05 v 10 

- - 0.05 15 

-0.14 - - 5 

1\-f v/'\'.Jv:±l:IJ~lllt loH -1.1 - - mA 10 

-3.0 - - 15 

0.44 - - 5 

o-v/'\'.Jv:±l:IJ~ilf IQL 1.1 - - mA 10 

3.0 - - 15 

- - 1 5 

M>~5i!IJ!t?l;m loo - - 2 µA 10 

- - 4 15 

0.15 - 0.6 5 

t: .A 7 IJ ;... .A il:J± VH 0.25 - 1.0 v 10 

0.40 - 1.5 15 

RDNrn 

BU4584B/BU4584BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

V1L=OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V Fig. 1 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V Fig. 1 

VoL =1.5V 

- -

- Fig. 1 

353 

8 
u 
4 
0 
0 e 
IJ 

* 



BU4584B/BU4584BF 

.A 1 ·:; 71 /-?'~ii/Switching Characteristics (Unless otherwise noted, Ta =25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo (V) 

- 100 - 5 

tl:l:i:J:lr..J:. 'J llli'rai tTLH - 50 - ns 10 - Fig. 2 

- 40 - 15 

- 100 - 5 

tl:l:i:J:lr.T'Jllli'f!.i fTHL - 50 - ns 10 - Fig. 2 

40 - 15 

- 125 - 5 
"L" to "H" Fig. 2 tPLH - 60 - ns 10 -
1ii:ii~llf.~rai 

50 - 15 

- 125 - 5 
"H'' to "L" Fig. 2 
1ii:ii~llf.~rai 

tPHL - 60 - ns 10 -

- 50 - 15 

• illg~l§l~i81/Test Circuits 

~--v,, 

20ns 20ns 

H 
-jt'"' J~ 

tPLH 
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• !ltl~4'ttdllMVElectrical Characteristic Curve 

1200~~~~~~~~~~~~ 

DIP-14 

25 

AMBIENT TEMPERATURE: Ta (°0) 

RDHm 

BU4584B/BU4584BF 
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BU4013B/BU4013BF 

BU4013B 
BU4013BF 

7-'::i '77111D7 1) ·:;7°7D ·:17° 
Dual D-Type Flip-Flop 

BU4013B, BU4013BF t;J:, D ff~ 7 1) "J / 7 D "J 7°\" 9 o 

1 7- ·y /t: 2 IEI~! i*JFPl vr\,' * 9 0 -r n-fn(})7 1J ·y 7' 

7D ''J 7' t;J:' ~<llJL: [., t.:: 7-' - :$1, t ''J I-' 1J t ''J I-' 7 D ''J 

7 A1J t_ ::J /""j'IJ j. /:$1 IJ t±l1J (Q, Q) ! t-:i('."\,';1:9 o 

7-:$1 A.1Jt:hox i?:>nt.::A.1Jt;t, ?a ·y., ,~Ji..A(])Jl:t>...t 
;If I J \" Q J.iHfO t±l 1J t: 1~* ~fl,;!: 9 o ~iliif.!~;O.rn, 7 D ·y 

7 vr.:'Ji..t:J: -:i T"H".X.t;J:"L"t:1!Mi'f e; n ;!: 9 o 

BU4013B/BU4013BF are Type D filp-flops. 

• 11\i:& 
1 )1Ji)J!j.~1J z.· if., -Q 0 

2) IJJ1'f~)ffl!~f:£;1fJ:t\, 'o 
3) A.1J 1 / t"-~i/ Aff~\,'o 

4)~7r/7rJ t-c·if.>-Qo 

5) L-TTL2A.1J. LS-TTL 1A.1J ! i~H~~Ub\" ~ -Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven. 

• ~J!~/Logic Diagram 
SET 

D 

CL CL 

c~ 

• JiJ!fili:~/Truth Table 

INPUT 

CLOCK D RESET 

...r L L 

I H L 

L x L 

x x H 

x x L 

x x H 

X : Don't Care 

CL 

OUTPUT 

SET On+1 On+1 

L L H 

L H L 

L No Change 

L L H 

H H L 

H L L 

• *m--1"~~/Dimensions (Unit : mm) 

BU4013B 1--~1~9~.4~±~0.~3~-1 

"~J! 
"' "'· 1 2 3 4 5 6 7 17.6±0.3_1 l~. 

[!ftm1mi-f I~ FT 
+I 05 ~3~·1 
~ t2.54±0.3 I . ±0.1 ~ 

. - . 8.8±0.6 
15.24±0.3 

BU4013BF 
8.7±0.3 

f tD 
1234567 

~ f= £t=frH r--u-u-g:y:::J .n::;;~ 
~ g _j_...j..,._ ....W-

ei 1.27±0.2 0.4±0.1 

356 00378-44-LSl662 



• ~x•hW::k~~/ Absolute Maximum Ratings ·(Ta=25°C) 

Parameter Symbol Limits Unit 

\1l!:ilili\1l!:EE Voo -03-+18 v 
t-------------

~qo'.gtt;l*' pd 1100(DIP), 500(SOP) mW 

lbi'Fi.ffi!JfiBIHI Topr -40-85 "C 
--------·- --· ---- ---- - --·--- -~------------ ----------- ··-

{\il:ffi.ffi!JfiBIHI Tstg -55-150 "C 
-

.A. ;IJ\1l!:EEiBIHI V1N -0.3-Voo+0.3 v 

• C~fr-J!M'ti/Electrical Characteristics 

0051.i!M'ti/DC Electrical Characteristics (Ta=25°C, Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

3.5 - - 5 

1\1 v-"Jt-.A.;IJ\1l!:EE V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

Cl - v-"JL- .A. ;IJ\1l!:EE V1l - - 3.0 v 10 

- - 4.0 15 

1\1 v-"'·11.-.A.;1J\1l!:ifit l1H - - 0.3 µA 15 

ci-v-"'Jt-.A.;IJ\1l!:iftt ill - - -0.3 µA 15 

4.95 - - 5 

J\1 v-"''Jt-:±l;IJ\1l!:EE VoH 9.95 - - v 10 

14.95 - - 15 

- - 0.05 5 

Cl-v-"Jt-:±l;IJ\1l!:EE Vol - - 0.05 v 10 

- - 0.05 15 

-0.16 - - 5 

J\1 v-"Jt-:±l;IJ\1l!:iftt loH -0.4 - - mA 10 

-1.2 - - 15 

0.44 - - 5 

ci-v-"''Jv:±l;IJ'!li:iftt lol 1.1 - - mA 10 

3.0 - - 15 

l 
- - 1 5 

jj~~{jjfljjj:~;JiE loo - - 2 µA 10 

- - 4 15 

ftDNm 

BU40138/BU4013BF 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

V1H=15V Fig. 1 

Vil =OV Fig. 1 

lo=OmA Fig. 1 

lo=OmA Fig. 1 

VoH=4.6V 

VoH=9.5V FiQ. 1 

VoH=13.5V 

Vol =0.4V 

Vol =0.5V Fig. 1 

Vol =1.5V 

V1=Voo or GND -
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BU40138/BU4013BF 

;;r. 1 '':IT/ ·~i~tt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Citcuit 
Voo (V) 

- 180 - 5 

l:ll t.J J'.r.J:. 1 ni\!f r.i trLH - 90 - ns 10 - Fig. 2,3 

- 65 - 15 

- 100 - 5 

lfjt.JJ'.r.T1Jll;\%i trHL - 50 - ns 10 - Fig. 2, 3 

- 40 - 15 

- 175 - 5 
fi.~~~filll\Jr., tPLH - 10 - Fig. 2,3 75 - ns 
CLOCK~a. Q tPHL 

- 50 - 15 

- 175 - 5 
f:fr~~filll\Jr., tPLH - Fig. 2,3 - - 75 - ns 10 
SET~Q, Q tPHL 

- 50 - 15 

- 350 - 5 
f:fr~~filll\!fr., tPLH - 100 - 10 - Fig. 2,3 
RESET~a, a ns 

tPHL 
- 75 - 15 

- 250 - 5 

iii[1J,.A.t.J1~Ji,A~ili 
twL - 100 - 10 - Fig. 2, 3 
twH 

ns 

- 70 - 15 

- 4 - 5 
:Si 1:: :7 0 '"/ :7 

f(CLK)max - 10 - MHz 10 - Fig. 2,3 
F.15Jli~li 

- 14 - 15 

- 500 - 5 
:(t;;k.::7 D ·;i :7 J'.LJ:.1) , tr(CLK) - 50 - 10 - Fig. 2,3 
:lLT IJ llifr., tt(CLK) 

µS 

- 20 - 15 

- 20 - 5 

i:! ., ~ 7 ., 7°1l\!fr.i tsu - 10 - ns 10 - Fig. 2,3 

- 7.5 - 15 

A:;IJ~- C1N - 5 - pF - - -
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• ilUE'.llH&~/Test Circuits 

>--<>---10 

>-----O--tC L 
VIN s 

>---<>--<R 

Fig. 1 oq~'fiil!IJlt@U 

D 

-1r· 1r_ns 
1:!f -20ns -~ 

CLOCK 

0 

• tli~U'r..J~ttllb~/Electrical Characteristic Curve 

z 
0 
f='. 
<( 
(L 

Ui 
(f) 

i'5 
0: 
w 

~ 
(L 

1200~---~--,------,--,-----., 

DIP-14 

25 

AMBIENT TEMPERATURE: Ta ("C) 

BU4013B/BU4013BF 

SET or 
RESET 

>--o--tO 

>--<>--I CL 
P.G. S 

>---o--tR 

CLOCK--+-----• 1 

0 or 0 

naNm 

01--0---

I50pF 
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BU4015B/BU4015BF 

BU4015B 
BU4015BF 

7' ..:i 7" Jlt 4 e· ·;; " .A 9 7 1' ·;; ~ 5; 7 " v V .A 9 
Dual 4-Stage Static Shift Register 

BU4015B, BU4015BF t;t:, 2 191~~0) 4~.\t:A971 "J? ~ 

71-v:'./:A9l'9o 

&a0:>07~777c77~~~0:>~~71-.Ani~~ 

z~ij. ea0:>~~l'~M~SW~M0:>~~7l-fft~~ 

C: 1fl' ~ *9 0 

*~· &a0:>7~777c77~. ?c7?.An0:>n~~ 

1f I)"(" I- 1) f.j' ~;ft* 9 o 

"H" v"'1"0:> 1J~·11-.Antt, ?c·:;?, 7-9.Ant:1Wc. 

OOff-t:-i:~.ltO:>i*l:gf "L" c 1J~·:; i- t.,, 7-9t±ln Oo 

-Q3t;t:9r;:z "L" C::~IJ*9o 

BU4015B/BU4015BF are 2-circuit, 4-stage static shift 
registers. 

·~:llt 
1 i ilblll•~nl' di:> .go 

2) i!:Ji'F~)W,il!:J±1fJ1'\, 1 o 

3) A:;IJ 1 /I::'- :$i /:A fJ~~\, 1 o 

4}~7 ]7 /7'rJ 1-l'di:>.go 

5) L-TTL2.An. LS-TTL 1 .An iwHU~i!:Jl' ~ .g 0 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1 input are directly 

driven. 

•~:£!~/Logic Diagram 

o, 0, 0, o, 

RESET 

• 9Hf~'1")!~/Dimensions (Unit : mm) 

BU4015B 19.4±0.3 

~]! 
1234567_8 .l'"''i I 

M. h N 

:g +I o ~+I ,..: 
+I ~ l_l": [o-~00. ~ d R ..... 
;::: ~05+~1 0.3:J:O.I 

~ --t-2.54±0.3 1 · - . LJ 
17.78 ± 0.3 8·8 ± 0·6 

BU4015BF 

M 
0 
+I 
N 
cD 

10.0± 0.3 

~[to:'~'~'~~:j 
12345678 

~RF.;t=jf H F1ftH HJ . ::;:-
~ ~ -U.-

0 1.27±0.2 0.4±0.1 

• ·j' C ·:; ? /j' 17' 1· 7 .L./Block Diagram 
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• ~!lfi(E~/Truth Table 

CLOCK D RESET Oo 01 02 03 

__s- L L L Oo 01 02 

__r H L H Oo 01 02 
-
t_ x L No Change 

-- -·-L-I L x x H L L 

X : Don't Care 

• ~M:lll:k~*!i/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~il!i!~I± Voo 1 -0.3-+18 V 

~rnm!' ____ --+----~;;----t 1100(DIP), 500(SO-~ ----;;w--
iJ.Jf'Fi.ffi\JtlB1111 T~ -40-85 °C 

f!jf:ffi.ffi\JtfB111J Tstg -55~ 150 °C 
-----------+---------+----------.+------

.A:tJ~l±lB1111 V1N -0.3-Voo+0.3 V 

• ~~Jl~~tt/Electrical Characteristics 

~mt~tt/DC Electrical Characteristics (Ta=25°C, Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

3.5 - - 5 

''1 '-'''<Jv.A:tJ~I± V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

0 - v"'-"Jv .A1J~J± V1L - - 3.0 v 10 

- - 4.0 15 

''1 v«Jv.A:tJ~ilii l1H - - 0.3 µA 15 

o-v"'-"Jv.A:tJ~ilii l1L - - -0.3 µA 15 

4.95 - - 5 

J\1 v«M:l:l:tJ~I± VoH 9.95 - - v 10 

14.95 - - 15 

- - 0.05 5 

o-v«Jvt±l:tJ~I± Vol - - 0.05 v 10 
' f-·----

- - 0.05 15 

-0.16 - - 5 

J\1 v«Jvt±l:tJ~ilii loH -0.4 - - mA 10 

-1.2 - - 15 

0.44 - - 5 

o - v"'-"Jvt±l :tJ~ilii loL ~ 
- - mA 10 

I 3.0 - - 15 

I - - 20 5 

~~a{J;il!Jt'll!:;Jit loo -· - 40 µA 10 

- - 80 15 

RD Nm 

BU4015B/BU4015BF 

Conditions 

-

-

·---

V1H=15V 

V1L =OV 

lo=OmA 

lo=OmA 

VoH=4.6V 

VoH=9.5V 

VoH=13.5V 

VoL=0.4V 

VoL =0.5V 

VoL =1.5V 

V1=Voo or GND 
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BU4015B/BU4015BF 

7.-1' ·:; 7- / ?!Mf.!/Switching Characteristics (Ta=25°C, Vss=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

Conditions Test Circuit 

- 180 - 5 

t±l/n'r.J:. 'J lflfr.i trLH - 90 - ns 10 - Fig. 1, 2 

- 65 - 15 

- 100 - 5 

til/J:lr.TIJ!flfi!-i lTHL - 50 - ns 10 - Fig. 1, 2 

- 40 - 15 

- 310 - 5 
1iiiU~.@ilflfr.i lPLH - 125 - 10 - Fig. 1, 2 ns 
CLOCK. D->Q tPHL 

- 90 - 15 

- 460 - 5 
1ii~~.@i!flfrai lPLH - 180 - 10 -ns Fig. 1, 2 
RESET->Q lPHL 

- 120 - 15 

- 100 - 5 

-tz ·;; ~ Y ·;; 7°ft\!fr.i tsu - 50 - ns 10 - Fig. 1, 2 

- 40 - 15 

- 185 - 5 
:ft1J\:7 t:l '/ :7 

twH(CLK) 
l~it.-A•iii 

- 85 - ns 10 - Fig. 1, 2 

- 55 - 15 

- 200 - 5 
fi1j\ IJ -!z '/ ~ 

l~it.-A•iii 
twH(R) - 80 - ns 10 - Fig. 1, 2 

-
- 60 - 15 

- 20 - 5 
fi;;l;::7 t:l ., :7 

f(CLK)max mi;.lll!&l!: 
- 6.0 - MHz 10 Fig. 1, 2 

- 7.5 - 15 

- 100 - 5 
:Qt;;!;: :7 t:l '/ :7 t(CLK) - 40 - µS 10 - Fig. 1,2 
:lr.J:. IJ :lr.T I) ft\!frai t(CLK) 

15 - 15 

.A.MHI C1N - 5 pF - - -

• illlJ:iEIBli!~/Test Circuits 

---V,, 

t----<>-t D O, t--o-----~ 

Q, I--<>----

o,._,...___ 

1----c>-1CL O, 
R 

362 naNrn 



• tlitrr.J!fi¥ttllb*i/Electrical Characteristic Curve 

o.." 

z 
0 
!== 
<( 
0.. 
LJj 
(/) 

o 
a: 
w 

~ 

1200~-----~-~-~--. 

DIP-16 

75 

AMBIENT TEMPERATURE: Ta (°0) 

BU4015B/BU4015BF 
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BU4021B/BU4021BF 

BU4021B 
BU4021BF 

s~~-v~~~~~?~7~~v~~ 
8-Bit Static Shift Register 

BU4021 B, BU4021 BF ~j:, 8 c:· ·:; I- .A 517 1 ·:;? :,, 7 l

v :/'.A 51 l'·9 o 

f :f1.f':f1.H7 v Jv ..A.:tJ ~ t-:J 8 -:JO) v :;- .A 51i!JvfJ'6t~ 

i;X ~ n, ~HIJ/ii'HIJffi1Jm..A.:tJ (P1s1O)ffi11mi:J:11, ? o ·:; 

?~~~-~..A.:tJ/•~W:tJ~att~..A.:tJ/•~..A.:tJ9• 

fJ~·~~ ~9 0 

BU4021 B/BU4021 BF are 8-bit static shift regigters. 

• ~Jl~/Logic Diagram 

P, 
(7) 

P, P, P, P 5 P, P, P, 
(6) (5) (4) (13) (14) (15) (1) 

~ ~Jl~*/Truth Table 

:,- •J J7 JvfJJf'F/Serial Operating 

t CLOCK Ds PIS 
06 

(t=n+6) 

n _r L L 0 

n+ 1 _r H L 1 

n+2 ~ L L 0 

n+3 _J H L 1 

t_ x L 05 

J'\7 v JvfJJf'F/Parallel Operating 

CLOCK Ds PIS Dm Om* 

_r x H L L 

_J x H H H 

07 

(2) ( 12) (3) 

0, 0, o, 

Os 
(t=n+7l (t=n+B) 

? ? 

0 ? 

1 0 

0 1 

07 Os 

X : Don't Care 

: 05. 07. OalHHIB 

• 9Hf~>t5!~/Dimensions (Unit : mm) 

BU4021B 19.4±0.3 

,,,,~]! 
1 2 3 4 5 6 7 8 ~7.6±0.3 

M. h N 

[o~"'· o ~,.... ~ ;;; 0 Q+1 I ~ ~ ~ ~ ~5+: 1 o.30o0·' 
~ -r-2.54±0.3 1 · - . LJ 

17.78±0.3 8·8 ± 0·6 

BU4021BF 

"' 0 
+I 
N 
«) 

10.0 ± 0.3 

~L1[0:·~·~·: :: Ji 
12345678 

;ff~ 
0 1.27±0.2 0.4±0.1 

• :7' D ·:; ? 9 1' J7 7· 7 .b./Block Diagram 

P8 P7 

Q6 P6 

Qs p5 

P4 Q7 

p3 Os 

P2 CLOCK 

Pl PIS 

364 00381-44-LSl662 



•~MIR:*:~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

~)!*~EE Voo -0.3-+18 V 
-----------------· ---·------·------t-------

fj!j::gn:J~ Pd 1100(DIP), 500(SOP) mW 
--·-·-------!----·------ -·· ---··-1-------

!IM'Fi.ffilffl'iMfl Topr -40-85 °C 
-----------j--------·------+-------·--·-----j--------

j,'jl:ff).ffi\ffl'fBll!I Tstg -55-150 °C 
----------- 1-----------+------------+-----

.A.tJ~EEfBllll V1N -0.3-Voo+0.3 V 

• 'il~rr..J!M'tt/Electrical Characteristics 

OO:im!l\'ftt/DC Electrical Characteristics (Ta=25°C, Vcc=OV) 

Parameter Symbol Min. Typ. Max. Unit 
Voo (V) 

3.5 - - 5 
----

1\11.;r.;"Jv.A.1J~EE V1H 7.0 - - v 10 

11.0 - - 15 

- - 1.5 5 

i:J-v«Jv.A.1J~EE V1L - - 3.0 v 10 
-- r------

- - 4.0 15 

1\1 v«Jv.A.1J~mt l1H - - 0.3 µA 15 

i:J- vr.;"Jt-.A.1:J~mt l1L - - -0.3 µA 15 

4.95 - - 5 

1\1 v«M!:J1J~EE VoH 9.95 - - v 10 

14.95 - - 15 

- - 0.05 5 

o- v«Jv:±l1J~EE VoL - - 0.05 v 10 

- - 0.05 15 

-0.16 - - 5 
t-----

1\11.;r.;"Jv:±l1J~mt loH -0.4 - - mA 10 

-1.2 - - 15 

0.44 - - 5 

i:J - L;r.;"Jt-:±l1:J~mt loL 1.1 - - mA 10 

3.0 - - 15 

- - 20 5 

ff${J)i!J'l!i:~ii1E 

I 

loo - - 40 µA 10 

- - 80 15 

naNm 

BU40218/BU4021BF 

Conditions 

-

-

V1H=15V 

V1L =OV 

lo=OmA 

lo=OmA 

VoH=4.6V 

VoH=9.5V 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V 

VoL =1.5V 

V1=Voo. GND 
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BU4021 B/BU4021 BF 

;7.-( 77-/?lM'ti/Switching Characteristics (Ta=25°C, CL=50pF) 

Parameter Symbol Min. Ty~. Max. Unit Conditions Test Circuit 
Voo (V) 

- 180 - 5 

t±i /J1r.J:. IJ ~rai lrLH - 90 - ns 10 - Fig. 1 

- 65 15 

- 100 - 5 

t±l/J:lCf IJ ~r.i lrHL - 50 - ns 10 - Fig. 1 

- 40 - 15 

- 400 - 5 "L" to "H" 

{~iii~!YA!l\¥r.i tPLH - 170 - ns 10 - Fig. 1 
CLOCK->Q, P/S->Q - 115 - 15 

- 400 - 5 
"H" to "L" 

f~iii!U!f.lflfr•i IPHL - 170 - ns 10 - Fig. 1 

CLOCK->Q, P/S->Q - 115 - 15 

- 150 - 5 

t "/ ~ 7 "J 7°1l\¥r.i lsu - 50 - ns 10 - Fig. 1 

- 30 - 15 

- 150 - 5 
:fi~t' J ' :7 IJ "/ :7 

lw(CLK) - 75 - ns 10 - Fig. 1 
1~1v:A~li\ 

- 40 - 15 

- 3.0 - 5 
fi;k :7 IJ 'Y :7 

f(CLK)MAX - 6.0 - MHz 10 - Fig. 1 
JiiliJ.U~ 

- 8.0 - 15 

- - 15 5 
:qt;k;7 IJ 'Y :7 tr(CLK) - - 5.0 µS 10 - Fig. 1 
1r.J:. IJ 1r.T IJ ll\¥rai lt(CLK) 

- - 4.0 15 

- 150 - 5 
~,J,P/S 

:::J/~JJ-Jv lw(P/S) - 75 - ns 10 - -

1~Jv:A~li\ - 40 - 15 

A./J1£::11: C1N - 5 - pF - - -
---~-
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BU4021 B/BU4021 BF 

SW, ,..-----------, 
I Voo 1 
I I 

,, 
~+-o.o--..-.._'~:-----<::>--1P/S 

P.G. )----+---+---_;'--o--1 

SW, 
o, ........ LI--o 

0,1-<1>---°"".._ ............ -o 
o, ........ n--o 

I 
I 

I 
I 
I v .. I 

I 
I 

I I 
I I 
I I 
I I 

!._ _____ -- -- -- - - - - -- --- - --- - ________ j 

Parallel or 
Serial Data 

OUTPUT 

20ns 

• 111ii.frn4'f.:tdbaa/Electrical Characteristic Curve 

1200..--..,._---..----,-----,--~ 

DIP-16 

3: 10001----+-.,.._-+-----1---l----+---l 

.5. 
a: 8001---+-----+ ....... ---4--+---+-----l 

z 
Q 

~ 
~ 0 4001----+--~---1---fllr--+---I 
a: w 
~ 2001---r--r--r--"'+..--~-----l 

AMBIENT TEMPERATURE: Ta (°C) 

20ns 

- VDO 

-GND 

-v .. 

-GND 

-v .. 

-v.,,_ 
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BU4094B/BU4094BF 

BU4094B 
BU4094BF 

a t:'..:1 ~/'.A :::J ".//'-7-7 JvY 7 ~I .7. ~ 7 v .Y .7. ~ 
8-Bit Bus-Compatible Shift/Store Register 

BU4094B, BU4094BF ,j:, 8 !::'.' ·:; I-::,, 7 I- v :;·.A 9 t 8 

t:":; I- -:7-:J 7 IJ> 6 *~!ilG ~ h .Q ;:t 7 I-/ .A I- 7' v ::/.A 9 Z 9 o 

;:t71--v:/.::Z.9~Rh~*h~7-9U, ~~~~.::z.t-

o-~A:1:J~~~777-~D~~~~t#Z8.Q~~. 

7-9&*~-~ZUW:tJf*-~~9.Q~c#~ftt~ 

I) *90 
* tdHIJW:tJ 'j: 3 .::Z. 7- 1--~fc. ~. 8 t:":; I- ~1\;:z. 71 ~ 

tiUi5Z8*9o 7'-9&HIJl~HIJ'.£'.~. 7-91..--::,t-1\ 

~'=iii {_,"(~'*9 0 

BU4094B/BU4094BF are shift/store registers consist
ing of 8-bit shift resister and 8-bit latch. 

• ~J1Jl~/Logic Diagram 

SERIAL 
IN 8-STAGE o, 

CLOCK SHIFT REGISTER o, 
SERIAL 
OUTPUT 

STROBE 
8-BIT 
LATCHES 

OUTPUT 3-STATE 
ENABLE OUTPUTS 

·--------- Os 

PARALLEL OUTPUTS .---
• JtJ1Jlfi§~/Truth Table 

OUTPUT Parallel Output 
STROBE CLOCK SERIAL IN 

ENABLE 01 On 
__r H H L L On-1 

__J H H H H On-1 
_r H L x NC NC 

_r- L x x z z 
L_ H x x NC NC 

L_ L x x z z 

NC : No Change Z : High Impedance X : Don't Care 

• 9i-ff~\t~~/Dimensions (Unit : mm) 

BU4094B 19.4±0.3 

"1:3J 
, , , , , , , • 1 '·"'·'1 I 

d[~-t2~t=if?mm~~I ~ '.:: +I .,: l___l'<I; ~ --~ 
;::: ~ o 5+~ 1 o.3~0·' 

~· L- 2.54±0.3 I . -. LJ 
17.78 ± 0.3 8·8 ±0.5 

BU4094BF 
10.0 ± 0.3 

16151413121110 9 

~[w 
12345678 

~f=~F~ "'l-- ~ 
dt/c=:J\==f~ 

--1Lo.3Min. o 
0 1,27±0.2 0.4±0.1 

• ·j' CJ ·:; 7/:f17 ~} 7 .L../Block Diagram 

Serial Output 

Os Os 

07 NC 

07 NC 

07 NC 

07 NC 

NC Os 

NC Os 
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• ~M~::k~~/Absolute Maximum Ratings (Ta=25"C) 

Parameter Symbol Limits Unit 

~;~~EE Voo -0.3-+18 v 
-------------+·--- --------- . ··---+-- ····------
~l'&:t~~ Pd 1100(DIP), 500(SOP) mW 

----------------j ----·--- +----· --·----·----+----·----
i!Jf'Fi.!illltBlltl Topr -40-85 °C 

----------··----t----

f'ilffi.!i!JltBiltl Tstg -55-150 °C 
------------t-----·-----t----------------1 -·-----

A. :tJ~EEilllltl V1N -0.3-Voo+0.3 V 

• ~~rt:J*¥ti/Electrical Characteristics 

i!151it*¥ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

3.5 -

" 1 1,.--''< J v A. 1J ~EE V1H 7.0 -

11.0 -

- -

J::J-vr.;°Jt-A.:tJ~/l V1L - -

- -

/\-( v«Jt.-A.:tJ~ifil l1H - -

J::J- v«JvA.:tJ~ifil iiL - -

4.95 -

/\-( v"°lvtl:l:tJ~EE VoH 9.95 -

14.95 -

- -

J::J-vr.;°Jt-tl:l:tJ~EE VoL - -

- -

-0.16 -

/\-( v«Jvt±l:tJ~ifil loH -0.4 -

-1.2 -

--
0.44 -

J::J-v/\Jvt±l:tJ~ifil IQL 1.1 -

3.0 -

- -

~¥a<i;i!i•'!t;!it loo - -

- -

Max. Unit 

-

- v 
-

1.5 

3.0 v 
4.0 

0.3 µA 

-0.3 µA 

-

- v 
-

0.05 

0.05 v 
0.05 

-

- mA 

-

-

- mA 

-

20 

40 µA 

80 

RDNm 

Voo (V) 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4094B/BU4094BF 

Conditions 

-

-

V1H=15V 

V1L =OV 

lo=OmA 

lo=OmA 

VoH=4.6V 

VoH=9.5V 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V 

Vol =1.5V 

V1=Voo or GND 
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BU4094B/BU4094BF 

A -f 'Y 7 /~~@/Switching Csracteristics (Ta=25°C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
Voo(V) 

- 100 - ns 5 

1±111 .u:..1:: • mr.11 trLH - 50 - ns 10 - Fig. 1 

- 40 - ns 15 

- 100 - ns 5 

f±l1.Jft""f" I) ll\¥flll trHL - 50 - ns 10 - Fig. 1 

- 40 - ns 15 

tPLH 
- 350 600 ns 5 

1iililliifll\¥flll 
- 125 250 ns 10 - Fig. 1 

CLOCK-+Qs tPHL 
- 95 190 ns 15 

- 230 460 ns 5 
1iililliifllitr .. i lPLH - 110 220 ns 10 - Fig. 1 
CLOCK-+ Q's tPHL 

- 75 150 ns 15 

- 420 840 ns 5 
1iililliifll\¥r .. i tPLH 

- 195 390 ns 10 - Fig. 1 
CLOCK-+Qn tPHL 

- 135 270 ns 15 

- 290 580 ns 5 
1iililliifll\¥roll tPLH - 145 290 ns 10 - Fig. 1 
STROBE-+Qn tPHL - 100 200 ns 15 

37.7- I- - 140 280 ns 5 

1iililliifllitl'lfl 
tpHz 

RL=1k0 - 75 150 ns 10 Fig. 2 
tpzH 

15 Output Enable-+Qn - 55 110 ns 

37.7-1- - 140 280 ns 5 

1iililliifllitl'lfl 
tpLZ 

RL=1k0 - 75 150 ns 10 Fig. 2 
tpzL 

Output Enable-+Qn - 55 110 ns 15 

Jil1j\ - 60 125 ns 5 

-t? ·:; 1-7' ·:; :111l¥flll tsu · - 30 55 ns 10 - Fig. 1 

DATA-+CLOCK - 20 35 ns 15 

-
Jil1J,*- Jv l'lli¥111J 

10 40 ns 5 

tH - 10 20 ns 10 - Fig. 1 
CLOCK-+DATA 

- 5 15 ns 15 

- iOO 200 ns 5 

il1J\? Cl ·:;? HJv 7.f; tw - 50 100 ns 10 - Fig. 1 

- 40 80 ns 15 

IJS 5 
•*?Cl·:;? tr(CL) 

NO Limit IJS 10 - Fig. 1 
.U:J::•J' .U:""F•Jllitflll ti( CL) 

IJS 15 

1.25 2.5 - MHz 5 

:A*?Cl·:;?~illl- fcL 2.5 5 - MHz 10 - Fig. 1 

3.0 6 - MHz 15 

- 100 200 ns 5 

&M t-a-11t1i...;r.!1 twH - 40 80 ns 10 - Fig. 1 

- 35 70 ns 15 

.A.113• C1N - 5 - pF - - -
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• iJl1J~1811!181/Test circuits 

OUTPUT 
ENABLE 
DATA 

STROBE 

CLOCK 

CLOCK 

DATA 

STROBE 

OUTPUT 
ENABLE 

01-07 

Os 

Q's 

>-------.----0 OUTPUT 

• !;i\rf.J~ttdtl~/Electrical Characteristic Curve 

o._" 

z 
0 
i= 
a: 
(jj 
(fJ 

0 
a: 
w 

~ 

1200~-~--------~~ 

DIP-16 

AMBIENT TEMPERATURE: Ta ('C) 

OUTPUT 
ENABLE 
DATA 

STROBE 

CLOCK 

RDNm 

BU4094B/BU4094BF 

v,, 

OUTPUT 
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BU4528B/BU4528BF 

BU4528B 
BU4528BF 

7 .::1. 7 Jv .:e- / .-:r Jv 7 
Dual Monostable Multivibrator 

BU45288, 8U45288F ,j:, 1J I- IJ :ffliJf'F, IJ i? "J 1-liJf'F 

1f"t' 8 Q!lf.~JE:v ;i,71'\1 :l'v- ~ "t'9 o 

17- "J :t1::21H1iU: i*Jitl t., n' a: 9 o 

t-~:fi~AB2~0).J...ti~~ij, ~~ijt~~ijO)~~ 

6"t'tfi?.:ttf"t'8a:9o t:l:lti11i~JE:H;1-;;r.~1i, 9!-

1'1"Lt1fUit (Rx) t :::J / 7/-tt (Cx) O)fti¥JE:tk"t'*:IE: ~ tLQ t.: 

11.J, J.t:~lm<T.>tfltiJfJl-;l.it;~;Eff"t' 8 * 9 0 

9HiBfJ' 6O):JFl~Htll1J i? ·;; Hi, RESET A.ti "Ii "L" 1:: 9 Q 

C: t "t'iiJfigUJ I) a;91f, C:<T.> RESET A.ti "Ii I- IJ :t.f~.11: 

A.ti~~~~A.Pi¥fJ' 6 BU4528B/F tJf!lf_~JE:lbf'FiiJfigl::t.i: 

Q*-z'O)~~O)~~~~ffl9QC:tW"t'8a:9o 

BU4528B/BU4528BF are monostable multivibrators 
opearble for retriggering and reseting. 

·~:& 
1i11tii1i'Jtiiti "Z' iii> Q o 

2) liJf'F~Jl!iiJ.±1.fJ.t:~ 'o 

3) A.ti1 /l:::"-~/;;t.ff~~'o 

4)~77/)"rJ 1--z'ifi>Qo 

5) L-TTL2A.ti, LS-TTL1A.ti~i~Jll~lb°t'8Qo 

• Features 

1) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1 input are directly 
driven. 

• JUlii*/Truth Table 

INPUT OUTPUT 

RESET A B Q . 

H _r H 

H L t_ 

H _rt_ L Not Triggered 

H H _rt_ Not Triggered 

H L,H,L H Not Triggered 

H L L, H,J Not Triggered 

L x x L H 

t__r x x Not Triggered 

• *m-1'$:!~/Dimensions 

BU4528B 
19.4±0.3 

~] 
. , , , • , , , • 1 '-'""1 I 

. COM "' 
"'[0+1~· ~Id Fr ~ d "' i_j_ +I -

q t 1 o.5 ±~. 1 LJo.3::t0-' 
~ 2,54±0.3 

17.78±0.3 8·8 ± 0·6 

BU4528BF 
10.0 ± 0.3 

~a d 
+I 
~ 

12345678 

5fit=tt·i:;;;;;;;:;;;;;;;n;::;;;;:;6AriiiJ)~-U-
0 1,27±0.2 0.4±0.1 

ooj__ -

~t7E3\=f~ 
JLo.3Min. o 

• 7·a·;; ?~-1Y77A/Block Diagram 

• ia!l~/Logic Diagram 
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•~Mil:*:~*&/ Absolute Maximum Rating (Ta=25"C) 

Parameter Symbol Limits 

~ibli~J± Voo -0.3-+18 

~:gf~~ pd 1100(DIP), 500(SOP) 
------ -

ib11'iM.ltwOO Topr -40-85 

f::jl#i.liltwOO Tstg -55-150 

A.:tJ~J±wOO V1N -0.3-V00+0.3 

• tl~f.J~tt/Electrical Characteristics 

~jjft~f.!/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"1 v-"'JvA.:tJ~J± V1H 7.0 - -

11.0 - -

- - 1.5 

[J- v-"'"JvA.f.Jill± V1L - - 3.0 

- - 4.0 

"1 v-"'"JvA.1:l1!Ut l1H - - 0.3 

[J - v-"'Jv A.1:l~illl l1L - - -0.3 

4.95 - -

/\1 v-"'Mf:l1:l~I± VoH 9.95 - -

14.95 - -

- - 0.05 

[J- v-"'Mf:l1:l~I± VoL - - 0.05 

- - 0.05 

-0.16 - -

/\1 v-"'Jv1:1:11:l"oiilll IQH -0.4 - -

-1.2 - -

0.44 - -

[J- v-"'Jvl:ll1:l~illl IQL 1.1 - -

3.0 - -

- - 20 

Dl'f..lii!l'M:tiTir loo - - 40 

- - 80 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

RDNm 

Unit 

v 
mW 

"C 

·c 
v 

Voo M 

5 

10 

15 

5 

10 

15 

15 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

BU4528B/BU4528BF 

Conditions 

-

-

V1H=15V 

V1L=OV 

lo=OmA 

lo=OmA 

VoH=4.6V 

VoH=9.5V 

VoH=13.5V 

VoL =0.4V 

VoL =0.5V 

VoL =1.5V 

V1=Voo or GND 
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BU4528B/BU4528BF 

.7. 1 ·:; =J- / 7~;¥11:/Switching Characteristics (Ta=25°C, CL =SOpF) 

Parameter Symbol Min. Typ. Max. Unit. Conditions Test circuit 
Vcc(V) 

W 1:J .U:J:.1 mrai ITLH - 100 - ns 5 

- 50 ns 10 - Fig. 1 

- 40 - ns 15 

WtJ:ll:T•J~rai ITHL - 100 - ns 5 

- 50 - ns 10 - Fig. 1 

- 40 - ns 15 

IPLH - 325 - ns 5 
1~lii!UiEPi¥rai 

- tPHL - 120 - ns 10 Cx=15pF, Rx=5kQ Fig. 1 
A or B-+ Q or Q 

- 90 - ns 15 

IPLH - 705 - ns 5 Cx=1000pF, Rx=10kQ 
i~li~M;~rai 

- IPHL - 290 - ns 10 Fig. 1 
A or B-+ Q or Q 

- 210 - ns 15 

tPLH - 325 - ns 5 Cx=15pF, Rx=5kQ 
1~J1~M;~r .. i 
-- - tPHL - 90 - ns 10 Fig. 1 
Reset -+ Q or Q 

- 60 - ns 15 

- 1000 - ns 5 Cx=1000pF, Rx=10kQ 

- 300 - ns 10 Fig. 1 

- 250 - ns 15 

Jf,;1J,.A.1J1~Jv.Ail'iil lwlN - 70 - ns 5 Cx=1000pF, Rx=10kQ 

- 30 - ns 10 Cx=15pF, Rx=5kQ Fig. 1 

- 30 - ns 15 

lf11:JJtJv .Aljl; twour1 - 550 - ns 5 Cx=15pF, Rx=5kQ 

- 350 - ns 10 Fig. 1 

- 300 - ns 15 

1f11J1~Jv.Ail'iil twour2 25 40 55 µs 5 Cx=1000pF, Rx=10kQ 

10 50 90 µs 10 Fig. 1 

15 55 95 µs 15 

Jf,;1j\ IJ 1- IJ :fl~rai Irr - 0 - ns 5 Cx=1000pF, Rx=10kQ 

- 0 - ns 10 Cx=15pF, Rx=5kQ Fig. 1 

0 ns 15 

5 pF 
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• )Jl1J:AE1811!181/Test Circuits 

~----u--~B 

A 

B 

20ns 

t, 

90% 
Q 50% 

10% 

t, _.!!. 

90% 

Q 50% 50% 

10% 

twOUT 

RDNfn 

BU45288/BU4528BF 

01--~u----~ 

Ql---.0--

20ns 20ns 

50% 

20ns 20ns 

20ns 

t,, 

50% 

t, ... 

50% 
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• fl~rr:J~t!Ub~/Electrical Characteristic Curve 

376 

1200,..---r----r---r----,-----,----. 
DIP-16 

3 10001-----+-'..___+--+---f---t----l 
E 

o.." 8001-----t---l-'.--+--+---t----l 

z 
0 

~ 
0.. 

~ 
i5 4001-----t---"'kc--+----l"<--t---4 
a: 
w 
:;:: 
~ 2001---t--+--+---'""'k::---1'.:-~ 

Oc____,,i,---,J---,.J,,---'--~--'~ 
0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ("C) 

BU4528B/BU4528BF 
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BU4538B 

BU4538B .:r·.::i.. 7 Jv~~Jl-t / 7 Jv7-
Dual Precision Monostable Multivibrator 

8U45388 (j: I)-!? "J f-, ¥} f- I) :;li'O)il]"~g~l;j!~'.IE? Jl.r'J-J\ 

-r :iv-?l z9 o 

)..1JHJV7..0)'JI.J:IJ, 'JI."""flJ, ~ 1 f:ti.O)I·y:,i'tJ>St t- 1) 

::H~fr?;:: c. tJ~·ilTimz-r o t:l:l1J1~1v7..0)ip;J.QV'fililltHH-t 

tt Cx, RxO)Pi¥'.IEttt:J:-:iT5;R;'.IE~:h.Qf.::ilt>, J.tlaittlO)iE 

ff ~t:l:l1J1~1i,.::zip;H~Q;:: Ct.fl"~ :l: 9 o 

1)-= 7' CMOS f~ifflft: J: IJ t:l:l 1JJ~)v .Aip;O) :::i / t- D -Jvil 

J: 1J iEff,:fr:h:ti. n 1 :l:9o:l:t.::~~;lll!~EElB1tt11:s~ 1 T, 

twout=Rx • Cx Z*ilt> S :ti., fi:IJ0)1*itt'i~JJ. ;!: i:t /i,o 

BU45388 is a monostable multivibrator operable for re
triggering . 

• *¥:Ill: 

1)1tb~-~1JC'&>.Q0 

2) ~1'F~ilil!~EEt.fJ1;:~ 1 o 

3) }..1J-( / l::'- $i'/ A tJ~·~~ 1 o 

4)~7y/]7rJ f-C'&l.Qo 

5) L-TTL2, LS-TTL1)..1J~iilU£~~1bC'~.Qo 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 

3) High input impedance. 
4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 
driven. 

• ~Jl~/Logic Diagram 

Voo Voo 
c;> 
' ' Rx~ 
12 (14) 
;- T 2 

c,:r 1 ( 15) 

r-.~ ..,.,__~::::::.-+-----+----+---H--' 

4 (12) 
A 

6 ( 10) 

7 (9) 

• 9rn~-t~!~/Dimensions (Unit : mm) 

BU4538B 

119.4±0.3 

'~1~ 
12345678 A 

1 

~[~T~F~=r~ ~9'.: 
r< ~t=~ Y Y Y Y Y Y-llo5 +01 i ~31:0·' 

~ t2.54±0.3 1 · - . LJ 
17.78 ± 0.3 8•8 ±0·6 

• ·j' D ·;; 7 :;i' -( 7' 7· 7 A/Block Diagram 

• ~JIM~/Truth Table 

INPUT OUTPUT 

A B Co Q Q 

_r H H _fl_ lS 
_r L H L H 

H L_ H L H 

L t_ H __fL LI 
x x L L H 

00395-44-LSl662 377 
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• ~X[fil:j;:~f&/Absolute Maximum Rating (Ta=25°C) 

Parameter Symbol Limits 

~~~EE Voo -0.3-+18 

~~till~ pd 1100(DIP} 

tii'Fi.ll!lifiml Topr -40-85 

i*ff:i.ll!lifiml Tstg -55-150 

A:h~EEifiml V1N -0.3-Voo+0.3 

• 11~1'.r.J~ti/Electrical Characteristics 

i~3ilf~ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

"-f v -"''Jv}.. :tJ ~EE V1H 7.0 - -

11.0 - -

- 1.5 

o-v«JvJ...:tJ.:EE V1L - - 3.0 

- - 4.0 

"-f v-"''Jv.J...:holli:im l1H - - 0.3 

o- vA::JvJ...:h~im l1L - - -0.3 

4.95 - -

1\-f v-"''Ml:l:h~I± VoH 9.95 - -

14.95 - -

- - 0.05 

o - v«Ml:l:h'il!:I± VoL - - 0.05 

- - 0.05 

-0.16 - -

1\-f vA::Jvi:ll:tJ.:mt IQH -0.4 - -

-1.2 - -

0.44 - -

o - v-"''ivi:ll :tJ'il!:im loL 1.1 - -

3.0 - -

- - 20 

ll$~{]ii!lJ!1~iTiE loo - - 40 

- - 80 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

378 RD Nm 

BU4538B 

Unit 

v 
mW 

t 

·c 
v 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1L=OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 VoL =0.4V 

10 VoL =0.5V 

15 VoL =1.5V 

5 

10 V1=Voo or GND 

15 



.A 1' ·:; f-1' / ·~l~ti/Switching Characteristics (Ta=25"C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit t------·------, 
Voo (V) 

- ·100 - 5 

tlttntJ:. 1 J ll'1f r.i tTLH - 50 - ns 10 

- 40 - 15 

- 100 - 5 

:±l:tJ:lr.T IJ il'lfrai tTHL - 50 - ns 10 

- 40 - 15 

- 300 - 5 
1lii¥~filll;!fr.i IPLH 

150 - 10 - ns 
A, B-->Q, Q IPHL 

- 100 - 15 

- 250 - 5 

fi~ililU~a;Jr.i IPLH - 125 - ns 10 
Co-->Q, Q IPHL 

- 95 - 15 

- 50 - 5 

~,J,.A.1.J1~Jv::qlil IWIN - 30 - ns 10 

- 25 - 15 

185 200 215 5 

tll1.J1~Jv.A~iil 1 twouT1 185 200 215 µS 10 

185 200 215 15 

8.8 9.4 10.0 5 
··~ 

tll1.J1~Jv.A~iil 2 twouT2 8.8 9.4 10.0 ms 10 

8.8 9.4 10.0 15 

- 0 - 5 

fi1J' 1J ~ '! Ha;Jr.i Irr - 0 - ns 10 
-- -~-·~-

- 0 - 15 

.A.1.J:@:ili: C1N - 5 - pF -

• ll""ll.lfl:*#/Recommended Operating Conditions 

Parameter Symbol Min. l Typ. l Max. Unit 

9Hlll ::9 1 ~ :..- :7't.!HA Rx 5 l - l 1000 kn 

9}llil::91 ~;... 7·~· Cx No Limit pF 

RD Nm 

BU4538B 

Conditions Test Circuit 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

- Fig. 1 

Cx=2000pF, Rx=100kCl Fig. 1 

Cx=0.1µF, Rx=100kCl Fig. 1 

- Fig. 1 

- -

Conditions 

-

-
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• 51 { ~ / 7· 7 -v - "/Timming Chart 

A 

B 

Q 

• iJliJ'.iE[§J~~/Test Circuits 

380 

A 

B \-50% 
\___} 

Q 

__!_PHL 

50% 

R, 
c, 

Yoo T2 T, 
~-----o--tA 

Ot---o--~ 

~---0--18 

~12Q~l--
\___J 10%t..___3-

20ns 21 ~--t---
~HL 

50% 

~HL 

50% 50% 

naNm 

BU4538B 



• tli~rt-.l!f\¥tillb*l/Electrical Characteristic Curve 
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~ 1000 
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800 
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U5 en 
i3 400 
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:;;; 
0 200 Q_ 
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BU4028B 

BU4028B BCD to 7-~~-v Jll'T::J-9 
BCD-to-Decimal Decoder 

BU4028B Ii, BCD f~-%t 10~f~-%1.:~jl1".Q7:::i-~ 

l'To 

Qo - Qg :;t l'O) 10*O)lf:l1.JO)? '5, A - D 0)),,1.J :J

I' 1.:Mm t.d.: 1:t1 :tJ tf "H" i..- "';" 1.: t.t •J, -t nt.H~O) 1:t1 :tJ 

l;l:T"I:"( "L" v"'Jv(.:t,t I) *To 

A - C 0) 3 *O)A.1.J Ht=lL 'Z D O)A,1.J Hi'hl:.A.1.J c I.,"( 
•ffl1".Qc, 1-0~s7:::i-~ct.,-r&•ml'~*To 

BU4028B is a decoder which converts BCD signals to 
decimal signals. 

• ~-ft 

1lflb~ft~:tJl'&>.Q0 

2) i1Jf'F~a:~IH!1.fJ.1;;L 'o 
3) A.1.J-f / l:::"-~/Atf~L'o 

4)~7"J"/7'rJ 1-l'<f>.Qo 

5) L-TTL2.A 1:J, LS-TTL 1A1:J t i~Ulli!tbl' ~ .Q o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1 input are directly 

driven. 

• iiall!m/Logic Diagram 

B 

0 

~O, 
.. ~: 

b-<I>--<> 0 3 

'b--<j '>---<> 0. 

'b--<j '>---<> 0 5 

b--d'C>--o Q. 

)o-H----''--1--""b---d'>-oO, 
D o-Ji:>o-n:>o-;-+.~/ 

p._+:==:;::L.>......<f>---o o, 
~---i..../ 

,.,...... • .....--~o, 

• *~-f"~lm/Dimensions (Unit : mm) 

BU4028B 
19.4±0.3 

~] 
1 2 3 4 5 6 7 8 ~7.6±0.3. 

~ m.L ~Ff"' "'· +1 °11 ;-.., +1 -
~ ~ '-1.i: ~I~~~5±~.1 o.3~0"' 

~- t2.54±0.3 I LJ 
17.78 ± 0.3 8"8 ± 0·6 

• -;·a ·;; ? ~ 1' J7? 7 .M/Block Diagram 

382 00382-44-LSl662 



• j!M:&::k~*&/ Absolute Maximum Ratings (Ta=25'C) 

Parameter Symbol Limits 

'il:jjji~/I Yoo -0.3-+18 

~gm~ pd 1100(DIP) 

ibfl'jg/Uff 00 Topr -40-85 

fJHf jg/i lB 00 Tstg -55-150 

J...1J'll:!Il'Bllll V1N -0.3-Voo+0.3 

• 11~tr.J~tt/Electrical Characteristics 
mi~~tt/DC Electrical Characteristics (Ta=25'C) 

Parameter {'ymbol Min. Typ. Max. 

3.5 - -

I\-( [.,A;"Jf,)_1J~E£ V1H 7.0 - -

11.0 - -

- - 1.5 

D-[.,/\;"Jl-)...1J1l!;i± V1L - - 3.0 

- - 4.0 

I\-( [.,"(Jf,)...1J~iJ!t l1H - - 0.3 

D- [.,'X"Jl-.A1J~illt l1L - - -0.3 

4.95 - -

I\-( [.,"(Jf,tfl1J~/I VoH 9.95 - -

14.95 - -

- - 0.05 

D - t,,«Jl-tfl 1J~II VoL - - 0.05 

- - 0.05 

-0.16 - -

J\-( [.,A;"J(,tfl 1J~illt loH -0.4 - -

-1.2 - -

0.44 - -

D - [/'X"Jl-tfl 1J~illt loL 1.1 - -

3.0 - -

- - 1 

ffll'ililllft~illt loo - - 2 

- - 4 

Unit 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

RDHm 

Unit 

v 

mW 

·c 
·c 
v 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1L=OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 VoL =0.4V 

10 VoL 0.5V 

15 VoL =1.5V 

5 

10 V1=Voo or GND 

15 

BU4028B 

Test Circuit 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

Fig. 1 

-

383 

B 
u 
4 
0 
0 
0 
~ 
I) 
I ·:x 

I 



BU4028B 

.A 1 '/ 7 / ?~tt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit r------ Conditions Test Circuit 
Voo (V) 

- 180 - 5 

:±11.JJ'.r.J:. IJ 1!1fra9 tTLH - 90 - ns 10 - Fig. 2,3 

- 65 - 15 

- 100 - 5 

:±11.J :!Cf IJ 1!1fra9 tTHL - 50 - ns 10 - Fig. 2,3 

- 40 - 15 

- 300 - 5 
"L" to "H" 

130 10 Fig. 2, 3 
{~iUUl1'1!1fra9 

tPLH - - ns -

- 90 - 15 "' 
- 300 - 5 

"H" to "L" 
Fig. 2, 3 

{fo~i!Ul£1!1fra9 
tPHL - 130 - ns 10 -

- 90 - 15 

J...1.J~ll: C1 - 5 - pF - - -

• ~J.lfl~/Truth Table 

INPUT OUTPUT 

D c B A Qg Os Q7 Q6 Q5 Q4 Q3 02 01 Oo 

L L L L L L L L L L L L L H 
L L L H L L L L L L L L H L 
L L H L L L L L L L L H L L 
L L H H L L L L L L H L L L 

L H L L L L L L L H L L L L 
L H L H L L L L H L L L L L 
L H H L L L L H L L L L L L 
L H H H L L H L L L L L L L 

H L L L L H L L L L L L L L 
H L L H H L L L L L L L L L 
H L H L L L L L L L L L L L 
H L H H L L L L L L L L L L 

H H L L L L L L L L L L L L 
H H L H L L L L L L L L L L 
H H H L L L L L L L L L L L 
H H H H L L L L L L L L L L 

384 naNm 



• iJllJ~liillHll/Test Circuit 

v,, 
16 

v .. o, 3 
A O, 14 

2 

B 15 
TABLE 1 

c 6 
7 

D 4 

9 
5 

8 

Fig. 1 ii!i:illt!MttillU:lE!!ili3 

B 
TABLE 

c 

11 D 

20ns 20ns 

Voo ____ -
90% 

A.:iJ 50% 

tPHL ---tPLH 

Neg. 90% 

t±l:iJ 50% 

10% 
Pos. 

!TLH tTHL 

BU4028B 

TEST INPUT OUTPUT 

NO. A B c D Pas. Neg 

1 V1N Vss Vss Vss 01 Oo 

2 Vss V1N Voe Vss Os 04 

3 Voe Voe V1N Vss 07 03 

4 Voe Vss Vss V1N 09 01 

5 Vss V1N Vss Vss 02 Oo 

6 Voe Vss V1N Vss Os 01 

7 Vss Vss Vss V1N Os Oo 

8 Vss Vss V1N Vss 04 Oo 

9 V1N Voe Vss Vss 03 02 

OUTPUT I 
Po~ 

a~;:\_ 
Neg. 

v,, 
16 

Voo o, 3 
0, 14 
o, 2 
o, 15 
o. 1 
o, 6 
o, 7 
O, 4 
O, 9 
0, 5 

ii: -1!-t±l:iJlllFfl:C;t 
C, = 50pF ~Ji~ 

TEST INPUT OUTPUT 

NO. A B c D Pas. Neg. 

1 P. G. Vss Vss Vss 01 Oo 

2 Vss P. G. Voe Vss Os 04 

3 Voe Voe P.G. Vss 07 03 

4 Voe Vss Vss P.G. 09 01 

5 Vss P.G. Vss Vss 02 Oo 

6 Voe Vss P.G. Vss Os 01 

7 Vss Vss Vss P.G. Os Oo 

8 Vss Vss P.G. Vss 04 Oo 

9 P. G. Voe Vss Vss 03 02 

RDNrll 385 
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• ll~frn~tt1tUJ/Electrical Characteristic Curve 

386 

1200 

~ 1000 
5 
a..· 800 

z 
Q 

~ 600 
(jj 
U) 

15 400 
a: 
w 
:;: 
~ 200 

0 

t--

~ 
~ 
~ 
~ 

!'SJ 
0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ('O) 
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BU4042B 

BU4042B ??·:;I" D 7·:;7-
Quad D Latch 

BU4042B,;t, ::J:!olmO)? Cl "J? 71 / UIJ.q O)j"- 51.A1J 

-~ft~4@MO)D5~7l'9o 

POLARITY A 1J f"H" ': 9 .QC., CLOCK.A 1J O)rI_ ts _t 

tl-.::>Tc'.Qr.,1t±:J:tJ (Q) ,:,;t.A:tJ (D) t/fO);f:;f:l.\HJtL, 

CLOCK_A:fJO)rI_TWt't±:l:fJ (Q) ';tfO)ffi\°1;'?-,0)_A:fJ (D) f 

1~fflL,;1'9v CLOCK.A1JfJ'rLiST1.f--:JTc'Qr"1'i, .A:tJ 

(D) fJ'-~1tlTtt±:l:fJ (Q) ';t~{tL,;f:-t!ft,o 

1 f;:_, POLARITY .A:h f "L" v-""Jv': 9 .Q c.' CLOCK.A:fJ 

tJ'"L"O)r.,1, .A:tJ (D) fJ''tl:J:tJ (Q) ':fO);f:;f:!JHJtL, CLOCK 

.An n'."H"O)r .. i ,;1: 7 -:1 rtM'F c. {!: IJ 19" 

BU4042B is a 4-circuit D latch having common clock 
line and individual data input terminals . 

• !M'~ 

1J1tb1Hl'~1J l' &> .Q" 

2) iJJ-f'F~im!~fEfJ'Ji:c 'o 
3) A:fJ 1 / l:::"- If/ A fJf~c \o 

4)~77/y') f-.('.'J!,.Qo 

5) L-TTL2.A1J, LS-TTL 1 .A:tJ H~iJ~~~iJ:Jl' ~ .Q o 

•Features 

1 ) Low consumption power. 
2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 
5) L-TTL 2inputs and a LS-TTL 1input are directly 

driven. 

• ~J!fili:~/Truth Table 

CLOCK POLARITY Q 

L L D 

H L LATCH 

H H D 

L H LATCH 

• 9~~\t)!CT!l/Dimensions (Unit : mm) 

BU4042B 
19.4±0.3 

~] 
~[~~0!=~1~ 8~ 1~ 
~ N I ~3+o~ ..... 0 0.5±0.1 0. -

5 +- 2.54±0.3 I LJ 
I- 8.8±0.6 

17.78 ± 0.3 

• -:iD ·:; ?~ 1'7?"71./Block Diagram 

• ~J!CT!l/Logic Diagrams 

D, (4) LATCH (2)0, 

1 (3)0, 

D, (7) LATCH (10)0, 
2 (9)0, 

D, (13) LATCH (11)0, 
3 (12)0, 

D, (14) LATCH (1)0, 
4 (15)0, 

CLOCK 
(5) 

POLARITY 
(6) 

00384-44-LSl662 387 
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• ~X<Ji!:7'~#}/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

~iW.~EE Voo -03-+18 

fi~m~ pd 1100(DIP) 

jjif'Fi.ffi\JirBIHI Topr -40-85 

1¥1-l'i.ffi\JirBOO Tstg -55-150 

.A :tJ ~EErBIHI V1N -0.3-Voo+0.3 

• i!li~rt:J!M'ti/Electrical Characteristics 

OO:mt!M'ti/DC Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. Max. 

3.5 - -

/\1 v-"JvA:tJ~EE 
V1H 7.0 - -

(DATA) 
11.0 - -

"1 v -"''iv A :tJ'll!:EE 
3.5 - -

(CLOCK ) V1H 7.0 - -

POLARITY 
11.25 - -

- - 1.5 
J::J-v-"JvA:tJ~EE 

V1L (DATA) 
- - 3.0 

- - 4.0 

-
J::J-v-"Jv.A:tl~EE 

- 1.5 

(CLOCK ) V1L - - 3.0 
POLARITY 

3.75 - -

''1 v-"JvA:tJ~)Jlt l1H - - 0.3 

J::J-v-"JvA:tJ~)J!t l1L - - -0.3 

4.95 - -

"1 v-"Jvt±l:tJ~EE VoH 9.95 - -

14.95 - -

- - 0.05 

Cl - t..· "'~·J!.- tB 1J ~[I VcL - - 0.05 

- - 0.05 

-0.16 - -

"1 v-"Jvt±l:tJ~)Jlt loH -0.4 - -

-1.2 - -

0.44 - -

J::J-v-"Jvtl:l:tJ~)J!t loL 1.1 - -

3.0 - -

- - 4.0 

~!fia<Jil!l'!l''!l[ijjf loo - - 8.0 

- - 16.0 

Unit 

v 

v 

v 

v 

µA 

µA 

v 

v 

mA 

mA 

µA 

388 RDNrn 
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Unit 

v 
mW 

oc 
oc 
v 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

15 V1H=15V 

15 V1L =OV 

5 

10 lo=OmA 

15 

5 

10 lo=OmA 
f---------1 

15 

5 VoH=4.6V 

10 VoH=9.5V 

15 VoH=13.5V 

5 VoL =0.4V 

10 VoL =0.5V 

15 VoL =1.5V 

5 

10 V1 =Voo or GND 

15 



7. 1 ·:; 7 / ?'~tt/Switching Characteristics (Ta=25°C, CL =50pF) 

Parameter Symbol Min. Typ. Max. Unit 

- 180 -

i±l:l:J.:lz:J:. IJ il<frai t1rn - 90 - ns 

- 65 -

- 100 -

i±l:l:J.:lz:TIJ il<trai tTHL - 50 - ns 

- 40 -

- 220 -

fii~~gll\!i'r.JJ tPLH - - 90 - ns 
0->Q, Q tPHL. 

- 70 -

- 220 -
fii~~gn<fr.i tPLH 

90 - - - ns 
CLOCK->Q, Q tPHL 

- 70 -

- 150 
Ji:tj\ :7 r::i ., :7 twH 

50 
1~Jv7-~lii 

- - ns 
twL 

- 40 -

- 50 -

m-;i, l'~r.i tH - 25 - ns 

- 20 -

- 50 -

t? ., ~ r ., 7~r.i tsu - 20 - ns 

- 5 -

J...:l:JiUi: C1N - 5 - pF 

• ill~~@m~/Test Circuits 

Voo 

16 

2 D 

POL 3 
o, 10 

D, 
9 

D, 11 
Q 

D, 
12 

14 1 
D, 5 

8 v,. 
>i.: .§.tlj::IJ;lffli-f-1:1~ C, = 50pF 

'!.-ti~ 

RD Nm 

Conditions 
Voo (V) 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

15 

5 

10 -

1'5 

5 

10 -

15 

- -

BU4042B 

Test Circuit 

Fig. 1 

Fig. 1 

Fig 1 

Fig. 2 

Fig. 2 

Fig. 2 

Fig. 2 

-
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5 CK 

POL 

D, 

D, 

D, 

D, 

• 'il~B'il~tidU:it/Electrical Characteristic Curve 

390 

~:m1111 
'b. 0 

~ 600 
Cl. 
U5 
Cf) 

15 400 
a: 
w 
:;: :r 200 

0 

~ 
~ 
~ 

0 25 50 75 100 125 150 

AMBIENT TEMPERATURE: Ta ("C) 

BU4042B 

Yoo 

16 

o, 2 

6, 3 
o, 10 

6, 9 

0, 11 

6, 12 

0, 
6, 15 

8 Vss 
i:t~ : 41-t±l::IJ;\ffl't-I: l;t C, = 50pF 

t;,ji~ 

RD Nm 



BR28C16A 

BR28C16A 2KX8 t::' ·:; f-. CMOS SV EEPROM 
2KX8BltCMOS5VEEPROM 

BR28C16A ,.t, 2048 '7- l"X8 t:'·y f-O)~~B'iJ,:)!ll;t., 

-~)l,ci'ftFilJiiEt.i:Bci'Jt±I L,Wffl;< ~ 1) (EEPROM) -r:·9 0 

w•-~~~~~t.,, Bci'Jt±ll.,~ljif@)},ci'J~A971 

·y ? RAM t ll'il~l,:!Al? Z: t tJ"~ 8 ;!': 9 o 

ri 1 t-. i.itO)if ~ )},ci'J~'.lE ,.t, 150ns Cl) WE i~~ (TTL 

"L" v/\·11,..) ':::J:-:iTfiv;!':9o 7' Fv:A~a-T-91~ 

AfUIH.irl{1A~fIBZ:·7·:17-~:ti.Qt.::d.>, 71 l-if1? 

;i,i::p,.t ~A 71d:::#<7tt.i::~JH: tJ•tt ;!': itlt,o ;!': t.::, ~ij 

ON/OFF Pi},:::stt.Q~~i'FBn.tl:~liE~~~ 1..,n,;;:9 0 

The BR28C16A is a 5V 2048X8bit electrically erasable 
programmable read only memory (EEPROM). It is re
markable easy to use, operating from a single 5V pow
er supply with read and write cycle timing very similar 
to that of a static RAM. 
Byte modification in the 5V programming made is initi
ated with a 150ns TTL low level write signal. Address 
and data bus information is internally latched, freeing 
the system for other tasks during the write period. Adv
anced power up/down protection mechanisms are in
corporated in the BR28C16A. 

-~~ 
1) 2048X8 f::'.y HfijliJlO) 16K 1~7 vJi... CMOS EEPROM 

2) 5V ·-~ij~J± 

3) ~~ IJ - 1''7'? iz A Pifr.,i : 150ns 

4) 71 l-if1? Ji...Pi}O)§~M, §~7~g: 5ms( Max.) 

5) ~ffBtl;!U~7R~iig· ................. (7-9:¥- 1J/1') 

6) ~it816ci'JBn.tl:~iig 

WE./1A"71Ji...9, H'7-::t/ 1Jiz·y t-

7) 1tbl!llt~5M 

~i'FPil : 30mA (f=5MHz) 

A9/J{1Pil: 1mA (TTL)..:1JPil) 

100µA (CMOSA"/JPil) 

8) TTL ::J/1~7:1Ji...)..t±\:1J 

9) ~i~~ttf,IU!ll CMOS :1i::J iz A 

10) 1 JJIEJO)iJ@:l~LttJ"ilTliE 

11) 10 ~r .. iC7)7-91:liH~tJ"ilJlig 

• ?Hf~"tj");!~/Dimensions(Unit : mm) 

R1.5 ]:, ~ 
t:;:;;;=====;:;;;;:J 

~1~~~~-1l2]~'Fll 15.2 Ji +I,,. ~ IT 
;q -0.3±0.1 ,.... ~ 1 '-2.54±0.3 0.5±0.1 I I 

6i 27.94±0.5 I 16.5±0.5 

~ 

•Features 

1) 2048X8bit COMS EEPROM 
2) 5V only operation 
3) Fast read access times: 150ns 
4) Automatic erase before write and self timed prog

raming cycle: 5ms (Max.) 
5) Date polling to minimize write cycle times 

6) Prevert inadvertent writing 
WE noise filter, Power on reset 

7) Low power consumption 
Active : 30mA (f=5MHz) 
Stand by : 1 mA (TTL input) 

100 µA (CMOS input) 
8) Full TTL compatible input and output 
9) Advanced CMOS EEPROM technology 

10) 10,000 write/erase cycle 
11 ) 1 Oyears data retention 

• Jlllt 
FAX, ;<~ 1);/J- F, 13~:lfi:~iii5, ~f-:f-, -T-1'~, 

i::i <F ·:1 1-, ~uu~~ ~ 

• Applications 

FAX, memory card, car telephone, electrical key, game, 

robot, instrument 
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• 7 [J ·;r ? 11' 17"? 7 J../Block Diagram 

AO-A3 

7 FVAl\"J77 

4bit 

OUT DATA OE I NT 

392 

? FVAi\"J77 

16384 bit 
EEPROM T' v 1' 

l/Ot~·Y77' 

1/0 0-1/0 7 

DATA ENABLE 

Vee Vee 

R 

Fig,1 }..f±l1:Jliili& 

naNm 

:::i / HJ-Jv 
D:/·y 7 

'T-7 
;f--1) /?" 

1/0 0 
1/0 1 

1/0 7 

BR28C16A 

WE 

OE 

OE 



ct 

~ RESET 

• {@X'ifiW::*::iE~/ Absolute Maximum Ratings 

Parameter Symbol 

mna~EE Vee 

ir-f~Ul!Ji'; pd 

1Jii;l'fiAiJJU~WI Tstg 

tbi'FiAilllaWI Topr 

·~Hilii-T11l:E£ -

OE~H~EE -

OE 
WE 

AO 

Al 

A10 

Fig.2 .A.1Jl!ili! 

Limits 

-0.3-+6.0 

650* 1 

-65-+125 

0-+10 

-o.3-Vee + 0.3 

-0.3-Vee+15.0 

• :11~11Jf1;;1tf4/Recommended Operating Conditions 

Parameter Symbol Limits 

\liilii11i:E£ Vee 4.5-5.5 

.A.1J1'tE£ V1N o-vee 

naNm 

Unit 

v 

mW 

·c 
·c 
v 

v 

Unit 

v 

v 

BR28C16A 

CEINT 
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BR28C16A 

• 'ii~fro~tt/Electrical Characteristics (Unless otherwise noted, Ta=-20~1o·c, Vcc=SV±10%, V1L=0.8V, V1H=2.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"L"A::htEE V1L -0.3 - 0.8 v 
"H"A::htEE V1H 2.0 - Vcc+0.3 v 
"L"l±l::htEE VoL - - 0.4 v loL=2.1mA 

2.4 - - loH=-400µA 
"H"i±l::htEE VoH v 

Vcc-0.1 - - loH=-10µA 

A::h IJ--711t)Jil ILi - - ±10 µA V1N=O-Vcc 

1:1:11J IJ--'.J1it)Jil ILO - - ±10 µA Vou1=0-Vcc. CE=Vcc 

lbf'J;pij\)f!j •• )Jil Ice - - 30 mA CE=OE=V1L, WE=V1H, l/O=OPEN 
AO-A10=TOGGLING : f=5MHz 

.:;{:$! //~1111)Jil 
ls01 - - 2 mA CE=WE=V1H, OE=V1L 

TTLA1Jpij\ l/O=OPEN, AO-A10=Vcc 

.A:$1 /J~1l!:)Jil 
ls02 - - 100 µA CE=WE=Vcc. OE=GND 

CMOSA1Jpij\ l/O=OPEN, AO-A10=Vcc 

Al±l1JW• C110 - - 10 pF V11o=OV, Ta=2s·c, f=1 MHz, Vcc=5V 

A1JW• C1N - - 6 pF V1N=OV, Ta=2s·c, f=1 MHz, Vcc=5V 

AC ~~~f!:f:: (Ta=o-7o·c, Vcc=5v±10%) 
}..1JHJv7.. vA:"Jv : o-3V 
J...1JrL."5J::.tf1J, rr.-ts ~t.flJaifr.,i: 5ns (1V tJ• G 2v (7)12S:r .. i) 
J...:±l1J?l1 ~ /?v«Jv : 1.5V 

394 

p 
u 
T 

t 
J~ 
I .L 0 1.3k 30pF 

T 

Fig. 3 
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Test circuit 

-
-

Fig. 7 

Fig. 8 

Fig. 9 

Fig. 10 

Fig. 11 

Fig. 12 

Fig.12 

-
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Parameter Symbol Min. Max. Unit 

IJ - ~-!}" 1 '/ Jj,l!ljrai IRC 150 - ns 

7' ~i..-.:<. 7'?to.l!ljr .. i IAA - 150 ns 

r ·:1 -:t1 :?--/·;i-7'?-tz.:<.l!ljr .. i tcE - 150 ns 

7'7 t-7'·:1 1-1 :?--/·;i-7'?-tz.:<.l!ljr.:i loE - 70 ns 

7 ·:; 7'1 :?--/"Mll:ll:tJti Low-z t:~.Q :l:l'O)l!ljr,.i ILZ 5 - ns 

7 ·:; 7'71" .AI-/"Mli:ll:tJ:lf High-Z t:~.Q :l:l'O)l!ljr.,'j IHz 0 50 ns 

7'7 t-7'·:; 1-1 :?--/'Mil:ll:tJtf Low-z t:~.Q :l:l'O)l!ljrJI IQLZ 5 - ns 

7'71-7'·:; 1-71" .:<.I-/'Mli:ll:tJtJfHigh-Z 1:~.Q:l:l'O)l!ljr,.i IQHZ 0 35 ns 
----·~-

w :tJ1W<ffll!ljr .. i loH 0 - ns 

C-----lRC" ___ __, 

CE---~ 

OE-----+-~ 

WE -~V'~"--+---1----+---+-------'---l--i---~ 
t~ 

RDNrn 
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BR28C16A 

Parameter Symbol Min. Typ. Max. Unit 

7 1 t- tt 1 -7 1i-mtra'1 twc - - 5 ms 

7' F v :A 1! ·:; t- 7' ·:; :tmtr.ll TAs 0 - - ns 

7' Fv:A*-11- Fmtrai tAH 40 - - ns 

71 t-1! ·:; t-7'·:; :tmtra'1 tcs 0 - - ns 

71 t-*-Jv Fllitrai tcH 0 - - ns 

7 ·:; :t::r.-:i1i-1~1v:Ati tcp 90 - - ns 

7''7 t- :1 ·:; 1-1 ::r.--J;i,-tz ·:; t- 7' ·:; :tmtrai toes 5 - - ns 

7' '7 t- :1 ·:; t- 1 * -:7";14- ;i, Fmtrai to EH 5 - - ns 

71 t-1::r.-7'11-H1v:A~ twP 90 - - ns 

7-~7·:;7-llitrai toL 200 - - us 

7-~1! ·:; t-7'·:; :1Pitllll tos 30 - - ns 

7-~*-Jt- FP~rai toH 10 - - ns 
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BR28C16A 

CE 

'--------lwc ~ 
'-----1--------"AAAAAAAAAAAAAAA?.AAAA, I 

t ,,.--i----t'" 

~-lcs~--i-~~:=t= 
-toes I I 

OE 

J-:·'=i ~w-l T ~tOL----1 . 

I High-Z 

Vee 2.1mA 

WE 
1/00-1/07 

CE, OE VOL 
v,, 

Fig.7 "L" l:ll/J~ffil!O:<Ellili& 
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Vee -,-

CE 

398 

1/00-1/07 

v,, 

Vee 
T 

Vee 

1/00-1/07 

v,, 

400µA or 10µA -
V°" 

v,. 

ILO 

Fig.10 l:l:l:IJIJ-~'8)lill'.iElliJI& 
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v," 

TOGGLING 

Vcc Vcc 

T 

, .. --8 
I 

B I 
I 

SW 

v" 

r 

Vcc 

I cc 

Vcc 

WE 

AO-AlO 
1/00-1/07 OPEN 

ct; OE Vss 

Vcc 

AO-AlO 

CE~WE 

1/00-1/07 OPEN 

OE v,, 

SW AA'? /1\1'~~.!iE 1: ISBI 

SW BA~ /1\1'~~JiE 2 '. 1582 

naNm 

BR28C16A 
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• IHtfl!IMttdHl/Electrical Characteristic Curves 

400 

"' f=5MHz 
~ 1.81---+---+-+---+---+-+---+-----.--r--I 
E 
fl. 

i k:::: 
8 1.41----<--+----+--+----+---l---+-v-------+---i 

L""I 
!z I ./'I 
~ 1.01----+---+-+--<v~ ... ~-+--+----t-+---i 
5 Ld 
'.'.j ~ 
~ o.61---Jv-,,--+---t-+---+-+---+---+-----t 

CJ) 

a: 
~ 0.21---+---+-+--+---+-+--+----l--+--I 
0 
0.. 

4 4.5 5 5.5 6· 

SUPPLY VOLTAGE : Vee (V) 

"'C 1.8>---+--+--+---+--+---t--+--+---1-----i 
_§ 
<a 
E 

~ 1.41----+--+--t---+---+----t--+--+----t-----i 

0 

~ 1.0t--t-....._,_t-t-iN_fi---"""t-F;;;f;;;;;::;;i;;::::;;;;f-----J 
i'.= 
w 
_J 

'.2 0.6>----+--+--t---+---+----lf---+--+----1-----i 
0 

w 
I-
CC 
~ 02>---+--+--+---+--+----lf----+--+----1-----i 

4 4.5 5 5.5 6 

SUPPLY VOLTAGE: Vee (V) 

naNm 

BR28C16A 

"' f=5MHz t 1.8 

fl. i--+---+-+---+---+-+---+----1-+---I 

8 1.41--+---+-+---+---+-+--+----l-+---I 

ffi ~ 
~ 1.0l--+--+-+--'1'"-icj'-....-+t-.....-+--+--+-----l 

'.'.j r'1 
0.. 0.6'1---+---+-+--+---+-+---+----1-+---I 
0.. 
:::> 
CJ) 

a: 
w 021---+---+-+--+---+-+--+----l--+---I 

~ 
-40 0 40 80 120 

AMBIENT TEMPERATURE; Ta ("C) 

~ ~ 
i'.= 1.0t--t----t-t-'T""t-f-;;;J:;;::;;;:t=t--J 

~ 
0 
~ 0.61---+---+-+---+---+-+--+---+-l---l 
CJ) 

~ 8 0.21---+--+-+---+--+--t---+--+--t----i 
<( 

4 4.5 5 5.5 6 

SUPPLY VOLTAGE: Vee (V) 



• lllfl:lltl!.'J 
(l~hl±l L, 

BR28C16ACT.>7-:$l~hl±IL-!J:, :7..:$17-< ·:;?RAM t 

li'ilti,:WEI "H", CE~'C!OEI "L" ';:'"9.Q;.:'.t.,;:J:? 

Zfi~'*To 7-:$11;1:7" l'v:A)..:f]tf;ff~';:t.;:?f.:fitAA 

l-:l~ (~.Q~'l;l:CEtf "L" ,;:f.j:?f.:fltcE.P..l~. OEtf 

"L" fltoEP1~. CT.>~'Tn:fJ'~~'n) ';: 1/oi1i'i.:r1:1±11.J 

~tL*i"o *f.:, ~.A-TA~1:.t:>,t.Q1~.Att~H/j('f.:oll.l, 

OE, CE CT.>~'"f ntJ•tf "H" CT.> t ~ l;t, 1/0 ~Tl;t/\1' 

1' / 1::"-1//:7..~Ul:t.;:? l"~'*To 

(2)W:~iAh 

7-9-~iAh~, 71' t-if1'?JvC1.>~~l;t OE :fJ< "H" 

CT.>r.llwE t CECT.>iillinl "L" 1:'"9.Q;.:'.t.,:J:?l"IT~'* 

To WEJl.l;tCEO:>.lL"5"f:fJ<IJI·:;V'l:J:1J, J"l'v.AA 

1.J:fJf7'1~1'.A~$~7·:;7~tL. -~iA*tL.Q/~1' t-CT.>'fil. 

Wl~~L-*i"o 

~ O:>fl WE Jl. l;t CE CT.>~ 'T tL :fJ> :fJ<.lL "5J:.1J>' .Q;.:: t 1;: J:? 

1'", l/O~.:rCT.>J...1.JT'-:$l:fJ>'~'8fl~7·:;7~tL*i"o A 

1.J~tLf.:7" l'v:A~V:T'-:$11;1:, SVCT.>~iJi!t. TTL vl'(Jv 
O)~~O)h~, ~$~7~7'~ft*To-~7~7'~tL~ 

fl, BR28C16A IHlllJMH: l§HroCT.>1~1' H":)j!f~ L, Sms .P..l 

~~~~t.;:7-91.~iAh*i"o ;.:'.CT.>00~.A-TA~IJ:~ 

O)-O)~ffl!j:~~ij*tt~o71'1'-if1'?~•1j:l/0~ 

.:rtJ:/\1' 1' / 1::"-1// .A~fm,;:t.;:? l"~'*T o 

(3)ibf'l=.:C- " 

::J/ 1-C-Jv ).:fJ 
'E-1" 

CE OE WE 

BR28C16A 

(4)H'7-;f/1Ji!·:; t-

~iJi!3L"5l:.lfPi¥, Vcc:fJ<~ 3.0V 1:;£'"9.Q *~· tJ·?~O) 

{l~ 1ms CT.>raitJ:, T~ZCT.>filtil;t~ltf;J"lt*tt~o 

~T~~. CiJi!.lL"5J:.WflC~~~U~t.;:?1'"~~)~ 

1ms .P..ll:.fih 1'" 1J' ~filtil J...jJ L- 1'" < t.: ~ ~ 'o 

1/0 

7- ~ ~T-tlll~t.f ~i;l;J$~U~ 
(7'-~;f.-IJ/-1) :if-!±l:f.J!j:VOL 

T'-9:if--•J/~•ll~t!J:, 71' t-if1'?JvWlraiCT.>~71 

~l±li".Q~oll.l~~.Q·~~To;.::CT.>·~~J:ij71't-if1' 

?Ji..WJr .. i•. 1J- l'filtil~fii".Q t 1/01 tJ·~. JR1'£ 
71't-.CT.>71't-7-:$lCT.>~ti7-:$ltf9-1'7-:$ltL-

1'"1:li:tJ ~ft* i" CJ:.aa~~ftfOo 
:i:t.:, 71' t-if1'?JvWlraib"~7L-t.:~CT.> 1J- l'frl"til;t, 

~~CT.>Y-l'tli'iltiCT.>Y-1'7-91fl±l1.J~tL*i"o 

ii:: 7'-'.lf;J(- 'J :-1"lfll!antllll1"~~. 71' t- l.d::J" l"v.Atliil-J" l"v 
;t."('IJ- f"(,f.l:lttl.lff.clJ:l:-ftA,, 

1/0 tl:f.J)fl• 

H x x ffltl~fi.!l /\1'1'/l::"-11>.A ffltl~U 

L L H ~hl±l~ 7'-~l±l:t.J l!Jf'F~U 

L H H ~h-;Uh~. 1\1'1'/l::"-~/;1. l!Jf'F~U 

L H LJ WE ::J/ 1-C-/V/{1' t-•i!ll>h 7'-~A:t.J llJfF~U 

LJ H L CE :::i/ t-a-/V/H t-•!ll>h 7'-~A:t.J l!Jf'F~U 

L HV L 7-·:; :1)¥1~ D1N=X 11.if'F~ll 
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• ~Jij_tO)):f:Aj 

7- '.SZ 7 ·;1 f-l!i¥r .. i CtoL) ':"'?~' -r 
BR28C16A <: ,;1:, 1*!$0)7'-'.)z 7 ';/ f-l!i¥r .. ,,H~:* 60ns <: 
T 0) <: CE, OE, WE 0) :::i / " Cl - Jv pin f ::.- I J7 ~ tL T 

~' .Q ~.g.,;1:, Fig.18, Fig.19 f ~~ [., T < t!. ~ ~ 'o 

( 1 ) WE :::i / I'- Cl - Jt.-0)~.g. 

WEO)n~..t#~~~O)l!i¥~f~EtT.Qt 

a) twE;::;o;60ns 

WE pin ,;1: "H" t [., T < t!. ~ ~ 'o 

BR28C16A 

A, 

b) 60ns<twE;::;o;200 µ s 

CE "If "H" O)~r .. iO)Ji. WE ';t:f:E~ (don't care) t iJ IJ 

;!::To WEI "L" t1".Q~.g.,;1:cEt0)~-1'\-7.y/ 

f tm ( 1 Ons) t-::> T < t!. ~ ~ 'o 
c) 200µs<twE;::;o;1ms 

CE, WE t:t': "1" tiJ-:>TB*IC0)7-'.SZO)if~i6 

Ji. ';t.iE 'M' ':ff tJ tL ;J:: To 

d) 5ms>twE>1ms 

/j.°:O)fi~)6jj.;lffft:JtLiJ~'J:? ':WE';!: "H" t [.,T < t!. 
~ ~' (~l~H: ';t:l*llSBii~i6Mf*!7T .Q ;J:: <: ';t:f:E~<:T)o 

7'-"7tl:i1J ~-----rm--esm 

402 

7-"7A1J ~~-~~~-r_-_7_~_AA~~>~~~~~~~~~~~ 
I 

!-.- los·- ---1------tDH __ ________.! 

Fig.18 WE :::J /I- CJ-Jl-O);tlil' 

RD Nm 

WE "H" ~roll : 60ns(Min) 
lm: 10ns(Min) 



(2) CE ::J / I- Cl-Jt.-O):ij];'@I 

CE O).ll. !i l:.iJ~' IJ iJ> l'.j O)Pifr.,9 ~ tcE (: 9 Q (: 

a) tcE;;;:;;60ns 

CE pin ';J: "H" C: l., Z < t!:. ~ ~ 'o 

b) 60ns < tcE;;;;,;200 µ s 

WE iJf "H" 0)12S:r .. 90)J:I. CE ';J:ff~ (don't care) C: t.i: IJ 

:!:9o CE~ "L" C:9Q~'@l';J: WE (:O):;f-1\-7 ·:; / 

CE----

~ tm (10ns) C: '?l < f!:.~~'o 
c) 200µs<tcE;;;:;;1ms 

BR28C16A 

CE, WEC:'bl: "L" C:t.i:-::>ZB*IC0)7'-'.)IO)i!f~i6 

Jj. ';J::iI'M'l:fi' b ti;!: 9 0 

d) 5ms>tcE>1ms 

/XO)i!f~i6J:1.iJffj'tJ:tit.i:~ 1 J:? ';:CE ';t "H" C: t.,z < t!:. 
~ ~ ' 0 (~llJjH;: ';J: l*JgBi!f~i2,J:l.t.f~79 Q :!: "'f ';j:f:f~l-'9 )o 

CE "H" ~r.i : 6Dns (Min.) 
tm: 10ns (Min) 

Fig.19 CE ::J / I- [J -JL-<1.>tl.g. 
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BR28C16A 

WiT-ii~ • T- ~ • T- ~ ll}j g:Hii~ Wi T- ~ • T- ilt ll}j 

1 A7 J7 Fv.7..A:t.J 13 1103 7'-:11.Atfl:t.J 

2 A6 J7 Fv.7..A:t.J 14 1104 7'-:11.Atfl:t.J 

3 A5 J7 Fv.7..A:t.J 15 1105 7'-:11.Ai±l:t.J 

4 A4 J7 Fv.7..A:t.J 16 1/06 7'-:11.Ai±l:t.J 

5 A3 J7 Fv.7..A:t.J 17 1/07 7'-:11.Ai±l:t.J 

6 A2 J7 Fv.7..A:t.J 18 CE 7-·:1 /-f *-/Ji.. 

7 A1 J7 Fv.7..A:t.J 19 A10 J7 Fv.7..A:t.J 

8 AO J7 Fv.7..A:t.J 20 OE J'r'J t-/·:1 1--f *-/JL.-

9 1/00 7'-:11.Ai±l:t.J 21 WE 7-f 1--<*-/JL.-

10 1/01 7'-:11.Atfl:t.J 22 A9 J7 Fv.7..A:t.J 

11 1/02 7'-:11.All:l:t.J 23 AB J7 Fv.7..A:t.J 

12 Vss :i:.Atf:l:t.JO)~iJtEE, OV 24 Vee •u1u:tt• 
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BR93LC46/BR93LC46F /BR93LC46A/BR93LC46AF 

BR93LC46/BR93LC46F/BR93LC46A/ 
BR93LC46AF 64X16 1:::· "/ t- ~ ') 7 Jll EEPROM 

64X16Bit Serial EEPROM 

BR93LC46/BR93LC46A 1.:1:, i!~B(_H:/CJ77L.iiJliliiJ 

CMOS:;, •J 7' Jv 110 111 /(J) ;1. -t •J (EEPROM) 1'9 o 

64 r; - ""x 16 i:: ·;t 1- < 1024 i:: ·;t 1- ) m.sx -r. ~ r; - "" 

'fijll]I: 7''7 i! .A [.,, ~Ji.:±1 [.,, il8il,Ji. €ff?;:. t lf"t' 8 

*"to 
ibf'F:::J / I- Cl -JI; 1.:1: 5 8~(J) :::J x / ~'.A.1:11: J:? -c:'"ff P 

n*9o z:nS(J):::Jx/F, 7'i'"v.A, 7-~~. cs~ 

=ft SK Yilij=f(J) :::J / I- Cl-Jvl: J: IJ, DI Yi/i=ffJ' S .At.J ~ 
n*9o•8il,JJ.•ff~~~DO~=f-J:ij, ~$.A~-

11 :Af~~ (READY/BUSY) :±11.JtJ"iiJljg"t'9 o 

BR93LC46/F t BR93LC46A/ AF (J) )I I. q;t, it 8 if, Ji.~ 

1.1:.ill± t, -t ni:W? 1f 8Jl,JJ.RJlili~l±(J)Ji. "t', -t(J)ftl!(J) 

-!llili, ~ttJ.tl<i.l-1'9 0 

tif'FtiJUtJ±~l!I 
" :g M ~ "" ~OIJ.i±J[, i!l=~U.h 

BR93LC46 DIPS 
2.7-5.5V 

BR93LC46F SOPS 
2.0-5.5V 

BR93LC46A DIPS 
4.5-5.5V 

BR93LC46AF SOPS 

The BR93LC46/BR93LC46A provides efficient nonvola
tile read/write memory arranged as 64 registers of 16 
bits eatch. Five instructions control the operation of the 
device. The data output pin (DO) indicates the status of 
the device during the self-timed nonvolatile program
ming cycle. 

•JM~ 
1 ) 64 '7 - I'" X 16 t: ·;t t-mi;X(J) EEPROM 

2) ibf'F~l±lelm 

ii~JJ.:±1 [.,~ : 2.0-5.5V 

•816#~: 2.7-5.5V (BR93LC46) 

4.5-5.5V ( BR93LC46A) 

3) 1!£j~ft'll[)M 

ibf'F~ (5V ~) : 3mA (Max.) 

ti¥-!I~ (5V Pi¥) : 5 µA (Max.) 

4) ~Jj.l:f:I [.,fbff~(J)7' f'" v .A :;f- - 1-1 / '7 1) ;I./ 1--!lfili 

5) •8Jl,JJ.-tt1'7JvPi¥(J)l3iiJj~* • ~7-!llili 

6) ~-8il,Ji.~1.l:.-!llili 

1!£°lii!i!°lil±Pi¥(J)1f 8 il,Ji.~1.1:. 

~i!i!tt.A.Pi¥(J)i!J 8 il,Ji.~1.1:. 

• ~Hf~'1"51~/Dimensions (Unit : mm) 

BR93LC46/BR93LC46A 

" "~ ::·~11~ 
~~~1-+Mn .. _Li f '"'t~ +I "' IN -
: ~ ~ I 0.5±0.11 I 0.3±0-' 

"' --! 2.54±0.3 
I 1 .62±0.3 • 8.8±0.6 

BR93LC46F /BR93LC46AF 

5.0±0.3 

8 7 6 5 

~ ~I&:J 
1 2 3 4 

;;;l__~-~ 

~ -!Lfirvi-rW 
-L,.,1 .. Jl 

,,.,L_ 
"'~ -0 f7J \____l 0 

I --yti 
~ --I 1--
0 1.27±0.2 0.4±0. l 

-I 1- 0.3Min. o 

1f/;"'iJ:::J- Fl:J:7.>i!f8U,t7J.~1.I:. 

7) DIP8pin/SOP8pin c1J,~H·;1 Jr-V 

8) READY /BUSY t\:!m~:1f-fllili 

9) TTL:::J/1~77Jv.Al±lt.J 

10) 10 l.JIBl(J)1f:fl~tJfRJlili 

11) 10 ~r .. i(J)7- ~f¥~tJ""RJlili 

•Features 

1) 64wordX16bit organization 
2) Single power supply operation 

Read : 2.0-5.5V 
Write: 2.7-5.5V (BR93LC46) 

4.5-5.SV (BR93LC46A) 
3) Low Power consumption 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 

Active : 3mA (Max.) 
Standby : 5 µ A (Max.) 

4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog

ramming cycle 
6) Write inhibit instruction code 

Vee lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow
er up 
Software instructions for write-enable /disable 

7) Space saving DIP 8pin, SOP Spin package 
8) Ready/Busy programming status indicator 

• :7"CJ·;1?51"1'7?7.L./Block Diagram 

cs-

SK 

r r i.,,._ 

-0..L:.. J'i."'J 7 7 
DI 

op "P 

v:/;;<.7 

7-7 
v:/;;<.7 

DO 7·~-l:'.·y r 

1 (3) 2 (4) 

6bit 

9) Full TTL compatible input and output 
10) 100,000 write/erase cycle 
11 ) 10 years data retention 

• Jiili 
VTR, TV, 7' 1J /9, fJ-A.'T v:>t, ::i- FvA.;1'/, 

1!\HJM~, DIP SW O)ji'. ~ ~ ~ ~ftt~l.I: · ftt~mt ~ ~'~ t 9 
.Q1~ ·;17 1J ~~jb?z 17'0)~ti 

• Applications 

Low-voltage and low-current battery driven models of 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. 

rrv;;<. 
7::i-7' 

1024bit 

R/W 
EEPf;!OM rv-1 

7::,..--;t 

3 (5) 

4 (6) 

Fig.2 l±l 1J liilli& 
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•~Mil*~~/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

i:tl!JOt;EE Vee -0.3-+6.0 v 
BR93LC46 

500*' 
BR93LC46A 

Wl1U~~ pd mW 
BR93LC46F 

350* 2 
BR93LC46AF 

fJi'<:ff~IUBl!!I Tstg -65-+125 ·c 
lilf'f'~ll~IHI Topr -40-+85 ·c 
.§-ilffiH'l;EE - -0.3-Vee+0.3 v 

*1 Ta=25°eJ:L.l::.<.'iil!Jll9.Qtll;%1;t, 1·e I:-:>~ 5.0mW €~1.:.Q. 
*2 Ta=25"ePLl<.'iil!!ll9'5tll;%1;t, 1"el:-::>~3.5mW€\8i.L:.Q. 

• :lt~lllfl:*#/Recomended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

I -~)6J;. 2.7(4.5)* - 5.5 v 
1;~11l:EE Vee 

~J;. t±l [, 2.0 - 5.5 v 

.A1J1l!:EE V1N 0 - Vee v 

* 1J ·y :::i fi'l l;t BR93Le46A/BR93Le46AF O)!;!l;%<.' 9. 

• ll~IY:J~tt/Electrical Characteristics (Unless otherwise noted, Ta=-40~+ss·c, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"L" .A::IJ~EE V1L -0.3 - 0.8 v 

"H" .A1J11l:EE V1H 2.0 - Vee+0.3 v 

"L" t±l1J1l!:EE 1 VoL1 - - 0.4 v loL=2.1mA 

"H" t±l::IJ~EE 1 Vott1 2.4 - - v lott=-0.4mA 

"L" t±l::IJ~EE 2 VQL2 - - 0.2 v loL =10 µA 

"H" t±l::IJ~EE 2 VoH2 Vee-0.4 - - v lott=-10µA 

.A::IJ 1J-7~lllf ILi -10 - +10 µA V1N=OV-Vec 

t±l::IJ 1) -71l!:lllf ILQ -10 - +10 µA VouT=OV-Vec. CS=GND 

lilf'F~il!HUll:lllf 1 lec1 - 1.5 3 mA V1N=V1HIV1L. DO=OPEN, f=1MHz, WRITE 

lili'F~illlll''iltlllf 2 lce2 - 0.7 1.5 mA V1N=V1ttlV1L. DO=OPEN, f=1MHz, READ 

.A~//~1'iltlllf lss - 1.0 5 µA CS=SK=Dl=GND, DO=OPEN 

Test Circuit 

Fig.3 

Fig.4 

Fig.3 

Fig.4 

Fig.5 

Fig.6 

Fig.7 

Fig.7 

Fig.8 

(Unless otherwisenoted, Ta=-40~+so·c, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" .A1J1l!:EE V1L -0.3 - 0.15XVec v 

"H" .A1J11!:EE V1H 0.7XVee - Vec+0.3 v 

"L" t±l1J1l!:EE Vol - - 0.2 v loL=10µA Fig.3 

"H" t±l1J1l!:EE VoH Vcc-0.4 - - v loH=-10µA Fig.4 

.A::IJ 1J-7~mt lu -10 - +10 µA V1N=OV-Vce Fig.5 

t±l::IJ 1J-7~mt ILQ -10 - +10 µA VouT=OV-Vcc.CS=GND Fig.6 

lilf'F~Wlll''iltlm 1 lce1 - 0.5 2 mA V1N=V1HIV1L, DO=OPEN, 1=250kHz, WRITE Fig.7 

lilf'F~illlll''iltmt 2 lec2 - 0.2 1 mA V1N=V1HIV1L. DO=OPEN, 1=250kHz, READ Fig.7 

.A~//~ 1'l;)Jif lss - 0.4 3 µA CS=SK=Dl=GND, DO=OPEN Fig.8 

RDNm 407 

:_,, 
') 
7' 
Jl
E 
E 
p 
R 
0 
M 

I 



BR93LC46/BR93LC46F /BR93LC46A/BR93LC46AF 

(Unless otherwise noted, Ta=-40-+as·c, Vcc=2.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" .A.:hiill:EE V1L -0.3 - o.15XVcc v 

"H" .A.:h"llEE V1H 0.7XVcc - Vcc+0.3 v 

"L" i±l:h'.iiEE VoL - - 0.2 v loL =10µ A Fig.3 

"H" i±l:htEE VoH Vcc-0.4 - - v loH=-10µA Fig.4 

.A.1J •J-?~ill! lu -10 - +10 µA V1N=OV-Vcc Fig.5 

1±!1J IJ-?•illf ILQ -10 - +10 µA VouT=OV-Vcc. CS=OV Fig.6 

thf'FM')llltt•illf 2 lcc2 - 0.2 1 mA Vm=V1HIV11.:. DO='OPEN, f=200kHz, READ Fig.7 

7.1';..-1{-'(~)Jlf lse - 0.4 3 µA CS=SK=Dl=OV, DO=OPEN Fig.8 

• ~g~18]-~/Test Circuits 

GND GND 

Fig.3 "L" l±l:h•EEilll'.iEl§I~ Fig.4 "H" l±l:h~EEil!U'.iEl§I~ 

cs 

GND GND 

Fig.6 w:n •J-?'liill!il!U'.it:191m 

Vee 

cs 

"· ~ ' """ ""'""""""' { cs 

V,N=V1tt/V1L SK DO OPEN SK 00 OPE:-: 

WRITE,READ INPUT 

DI GND 
DI Gl\'D 
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• lhf'l:i!tllij 
( 1 ) fil--%.:C - i-:· 

*IC O):i:fiJ--%0)~Lt-:JtHt, m.J~t:";; 1--

0)~~~ ijM~ ij~T. ~O)m.JM~~i--t 

~.t, cs O)Jl:-5...tfJf~O):iiHBO) "1" J...tJ 
~~l.,~T. 

* 1 ~;,tlJ L,;fo%fill'lt1l0))1*'1: Uo SK '.HJ ·1 7 .A1J 
~~ij, B:;Et,~71'vA0)7-7tll1J~M*ij, 

~*~m7evA0)7-71>1*'1:t,TtlJ1Jt,*'· 

..0.. ..0.. 

"" ,, 

~l'CJJ.tfj l.,(READ) * 1 

{lf~il;ki'iJl!~(WEN) 

·~il;JJ.(WRITE)* 2 

i:I" l'v X!f~i6h(WRAL)* 2 

lf~Jl;JJ.~.1.1:.(WDS) 

)1!1$:( ERASE) * 3 

7- ·y :1il!l:i<( ERAL) * 3 

*2 -~~;,.. :!£7~·vA•~~.tJ.1fo%1~1T9<51::, x:v1H*toliV1LO)c 1 f:tt1l' 

ilHR l,fo ;!. 'E IJ 'l!JL-l:•n':tt Tc 1to7-7 I §l!JA{Jl:)l'J=* t,tdl, J..1J l,fcT'-7 ltf~i6.tJ.:1'9 0 

~Ml 

t:";i " 

1 

1 

1 

1 

1 

1 

1 

*3 .:::tti'>O)'E- eli, ;t/;,3:--'E-H: t,*'· UllMJllO)ll!ilO)!tM'F71' ;:.:--1'1;1:, ;1.-:1J-1:sr.ic'.St.>-tt< tots,c'. 

(Ta=-40-85"C, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK 7 D ·y 7 f.!fli.lilfii fsK - - 1 MHz 

SK "H" ai\'r.i ISKH 4SO - - ns 

SK "L" l!i\'rai ISKL 4SO - - ns 

CS "L" i!il'rai tcs 4SO - - ns 

cs -t? ., " 7' ., :tai\'r.i tcss 50 - - ns 

DI -t? ., "7' ., :tai\'r.i tors 100 - - ns 

cs *-'v F'ai\'r.i tcsH 0 - - ns 

DI *- 1v Fai\'r.i to1H 100 - - ns 

7'-9 "1" l±l1:Ji!Ui!Ji\'r.i tpo1 - - soo ns 

-T-9 "O" l±l1:Ji!Ui&i!il'rai tpoo - - soo ns 

cs J:: •J l±ltJm:lE* l'(l)l!i\'r.i tsv - - soo ns 

cs J:: IJ l±l1:J High-Z * ('.'(l)ai\'r.i toF - - 100 ns 

i!f~Jl;JJ.if17 Mil'rai tE/W - - 10 ms 

(Ta=-4o-as·c, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK 7 D ·;i 7 f.!fli.llltt· fsK - - 2SO MHz 

SK "H" i!il'rai ISKH 1 - - µs 

SK "L" i!il'rai ISKL 1 - - µs 

cs "L" ai\'r.i tcs 1 - - µs 

cs -t? ., " 7' ., :tai\'r.i tcss 200 - - ns 

DI -t? ., " 7' ., :tai\'r.i tors 400 - - ns 

cs *-Jv Fl!i\'r.i tcsH 0 - - ns 

DI *-Jv Fl!i\'r.i lotH 400 - - ns 

-T-9 "1" l±ltJ~~ai\'r.i tpo1 - - 2 µs 

-T-9 "O" l±l1:J~~l!i\'r.i tpoo - - 2 µs 

cs J:: •J l±l tJm:JE: * l'(l)l!i\'r.i tsv - - 2 µs 

cs J:: IJ l±l1:J High-Z * l'(l)ai\'r.i toF - - 400 ns 

fi~Jl,JJ.if17 Mi\'r.i IE/W - - 25 ms 

naNm 

:;t-A: 
7' Fv:A -T-9 

:::i- F 

10 AS-AO 

00 11XXXX 

01 AS-AO D1S-DO 

00 01XXXX D1S-DO 

00 ooxxxx 
11 AS-AO 

00 10XXXX 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 

(Ta=-40-85°C, Vcc=2.0V) 

Parameter Symbol Min. Typ. Max. Unit 

SK 'J Cl "/ 'J ~)ill~ fsK - - 200 MHz 

SK "H" Pifrai tsKH 2 - - µs 

SK "L" atr.i ls KL 2 - - µs 

cs "L" atr.i tcs 2 - - µs 

cs -1z ·y "7 ·y :tatr.i tcss 400 - - ns 

01 -tz ·y t- 7 ·y :tPifrai trns 800 - - ns 

cs * -Jv i-·Pifrai tcsH 0 - - ns 

DI ;J;-Jv l"Pifrai to1H 800 - - ns 

7--fJ "1" tl:l:tJ~MPifrai tpo1 - - 4 µs 

7--fJ "o" tl:l:tJ~Matr.i tpoo - - 4 µs 

cs J: IJ tl:l:l:J High-Z ;!: "{"O)Pifrai toF - - 800 ns 

OS ___)' ~------I 
I 
I 
I 

t css 
I 

SK 

1-4---i....~-tSK,---i.~-tSKL~ HtcsH 
,_1 ___ ~ I 

'-----~I .____._: ---~ 
DI 

~tPDO MtPOI ~tDF 
I ~I ~---~:-~~ 

DO (READ)----~~~--------J/'I : I 

I I 

i-----c-, t " 

DO (WRITE) ----<<~ ______ s_T_A_rn_s_vA_R_1D ______ 
1_-J)-

· 7--fJtJ:, SKO):il:-5...1:.:!JflJt:::fl'i]Jtljl,'"( DI J:IJJliUJJ2:,JJ.:1:9a 

• READ Pi\', 7- -fJ t;t SK O):il: "5...1:.:lf IJt:::[li]JI~ I., l DO J: IJ ti:l:l:J ~ti.:!: 9 a 

• WRITE P#O) STATUS VARIO (READY/BUSY) i;J:, -~]2:,JJ.$f;.A:l:J{i0) cs :ll:t> '"f:bflJ J: IJ tcs l-:.l~. cs tf "tt" O)!Zrai DO J: IJ 

tl:l:l:J~tl., ;b,:0)$fj-O)~M)l::·y 1--:1.fA:IJ~n~:l:l'~lV.n:'Ta :H:CStf, "L" 0ill:i"aiDOii, High-Zi::f.i:lj;i:T 0 

· ~'!:- F>ii:rr~7{i, P<l$1Ellm •J -tz 'Y t- / 0) t::. l!IJ-!! cs ~ "L" t L, Hi, ;b,:O)tif'H- I"~ >ii:rr L, 'l < t!C ~~'a 
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(4) BJJ.l±J ~ (Fig.10) 

BJJ.l±J~$~fB~9Qt, A:t.J~nk7~~~0)7-~ 

(16bit) f~ 1J7Jt.-i:l±J:t.J~*9o *t.::, fO)~AOO)!il( 

•J l6JJ.aif sK O).li: -s J:.tf •n: ~:Im vr "o" ( 51 ~ -1::::· ·1 

~) fl±lf1~*9o *k, ~-0)7-~tSKO).li:"SJ:.W 

•H:~:1m vr :±Jn~ n * 9 o 

(5) ·~)6JJ.l'ij"1Jg (Fig.11) 

~i!.§lt~Aaif, *IC ,;1:, l*lliB RESET [QJ~';:J: -:i L"W~l6 

JJ.Mtt~~t~-:il"~~*90)Z, W~l6JJ.$~fft~R 

,:, •~l6JJ.i'iTIJg$~f •ft9 Q1l,~11~·s fJ*9 0 * t.::, 

-N~O)$~f-fi9Qt, -~~JJ.Mtt$~ffi~~. 

~jj§lf ij]Q * Z1iltil ttJ IJ* 9 0 t.::tC. ~. BJJ.l±l ~·~';!:, 

cs 

SK 

•~l6JJ.i'iTtm•tt•~i:™1;b s 9"1'iJllgz9 o 

(6)ft~)6JJ. (Fig.12) 

~O)•~~. m~~nk?~~~ (~-Ml~. An~ 

nt.:: 16bit0)7-~ (015-DO) fW~i6JJ.:f:9o -~O) 

W~i6JJ.~, OOO)!il(~)6JJ.SK?C~? (~~-~~~ 

~A:t.J~S~?c~?§).li:"5TW~~-O)~O).li:"5 

Tt.f•J ';:J: fJmJ~ ~*9o 

STATUS f~l±J ~~~,~~ (CS= "L" l?il~) ';!: IE/W i: 

f.lE~' Max.10ms, STATUS f~l±J9Q~~ (CS= "H") 

z,;1:, DOJ:fJ "L" (BUSY) tJfl±J:t.J~nl"~'Q~r .. i, 9 

~l"O)$~f~~M~*~~O)Z, ~?~~O)A:t.Jfft~ 

~~'Z< t.:·~~'o 

~l (2) 1@ 
D0~~~~~~~~~~--11-~ o Tr;;;v~~-<:jry-; D:-y-;1 DO::v-; ~::5:1/-; D::14;'{-'· l-y-\____ 

DI 

High z -\..::::._f'.:: .. ~::J\::.:::.A . .,J~.::.N::.~::1L.1,~ 

(*1) llllllil (A'.'1- ~) l:'."1 ~ CS:li:'5J:ll•HI!, '1!<1'1JC:7-'.'1 "1" IJ..;IJL,toc8, C::ttHllllill:'."1 ~c~Oll.L,:!:'to :l:tdHlHll "O" ).;!Jfft "1" I 

).;fJ Vet, ;:: :ttHll/lill::'. 'Y ~ c [.,, P)J!ll:O);;t,.,v-;, 3;, lllllllil [., :1:'9 0 Z.:ttliPXH:)!-"({>~'i';c:-:i''c~lml'T 0 

( * 2) 7' e VA ;;t- ~ 1/'J 1) >' / H/;l!ffg 21< IC c: Ci, ~J;lfl [.,f.;'i';P;fl:O)JJ.:jj'li1JIJ7' ~· v A ;;t- ~ 1/'J 1) ;<;, Hl!!ffb~f d!\ IJ :!: '9 0 Z. :ti.Ci, J:)!O)~JJ. 

lfl[.,•fi~~8~'JC-y'Jl~~[.,T).;IJ'9{>C:c~~ij, J:m7evA0)7-'.'11~~~¢J.lflT~·l'To ~~. ;;t-~1/'JY>'/~~CSU"~~

-Jc( toi"''o 

cs _) \_ 
SK 

DI 0 0 1-
DO 

High Z 
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BR93LC46/BR93LC46F /BR93LC46A/BR93LC46AF 

cs 

SK 
I 

1~~~!-'------'-''"""'-1 I 

DI 

I ----i :---tsv I 

DO -H-igh---2 -----------11----------11-----_,__~I BUSY 1 READY 

Fig.12 1!~)2,Ji.ij-17Jv91 ~ :/j (WRITE) 

cs 

(STATUS ,:-::n 'l°) 

• 8 )Z:,J;.$1J)..1J~~(f) cs tL !> Ttf •J J: •J tcs (Min. 

450ns) ~Jlll,:csi "H" c9{>c, •8il:,JJ.•rr<P= 

BUSY "L", $1J:f,'f#,IWUUl=READY "H" 1f:±l1J~td: 

9o 

$1'-:f.'f#U~i!.~ (STATUS= READY) -z" ii!> :h ';f, tE/W 

(Max. 10ms) J..1r:J "Z" 'b /),'.(!)$1J i IT? Z:: t-Jfc· 8 :l: 9 o 

Z:(f)fd/), lE;wRS:r .. ir:i,:cs= "H" C.l.,T, SK, DI': 

)..1J#)..{>c, •~-r~~t.,Tt.,:J:?Z::C.#i!!>ij:J:9(!)-z", 

CS= "H" (f)RS:r .. i ,;!:, DI= "L" c. [., l < t~ ~ L 'o (4ij'': 

)..tJ~-~(f)~fflW(f)~~. ~-#~~1"9o) Z:(f)Z:c 

~;t T ~T 0):~:~0Ji.~1'~:-;t:;L' T ;!:t:)m C'9 o 

cs 

SK 

STATUS 

(5) ~7' i<v-Ai!f8Q:,J;. (Fig.13) 

Z.(!)$1J-z"~. 9~T(f)7'i<v.A (~'7-1<) ~. )..1J 

~:ht.: 16bit0)7-11ifRJai¥,:i!f8Q:,J;.;J:9o 1 '7-1' .. f 
~-•t.,-r•8il:,C(f)-z"~~<. -M•8il:,JJ.irr?~~. 

• 8 il:,J;.ai¥r .. i ';t: lEIW ':~lEL ', Max. 1 Oms O)J;. -z" 9 o 

(6) .8)?:,J;.~11:. (Fig.14) 

~iW-:t5l'.J...~~. •8iZ:,J;.llJfjg'1iJ1Ji•fr9{> C., •8)?:,J;.~ 

11:.ttac~ij, wM•8Q:,JJ.'1iJ1'-i~7~~I7'~~~~ 

~t~l.,:l:9o ~~[.,, ~J;.l:f:jt.,'1jJ1J~•rrllT•"Z-"9o 

i!f8Q:,J;.llJ•ttB(!):J::J:"Z-"9C., •~-r•8il:,JJ.$1JiJ... 

1J~:h~~~'b-8)Z:,J;.f~~[.,:J:9o Z:(f)J:')~-~~ 

00-
DO 

High Z 

Fig.14 #~i2>.i'J.~.!l:.if17Jv91 ~/7 (WDS) 
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0 

5 GND 

Fig.15 BR93LC46/BR93LC46A Fig.16 BR93LC46F/BR93LC46AF 

Yffil-T-'li-1} 
Yffil-T-:3 Yffil -T- :m ~)j 

DIP SOP 

1 3 cs 7-·;i/tv? i'.A.:tJ 

2 4 SK y IJ J" Jj, ?° i:J ';/ ?° A :fJ 

3 5 DI lfflM:l t::";i ". ;1--"CJ- f'', 7' l"vA, J,Z{.fy IJ J" JvT'-:$1 A:fJ 
--

4 6 DO y ') 7' Jj,7'-:$1 t±l:tJ, READY/BUSY i7':1$~~!t~~~t±l1:J 

5 7 GND ?7/I'' 

6 8 NC 111Himc 

7 1 NC ~time 

8 2 Vee ~)Bl! 

• fi!JILJ:.(]))i~ 

(1) ~'E- 1''(})::\: .. 17/-fzJ[,}J$ 

<READ> 

I 
I 
I 
I 
I 

16t:'·y I' 

......_ ___ ,, - r·'E- r'OJ-i:!Lrs9t:;t;L'c of '17 /tJvOJli~----~ 

: of i7 /tJVii;: CS"L" 

I 
I 
I <WRITE, WRAL> 

16t:'·y I' 

luw I 
I 
I 
I 
I 

<------------·-----------~.;--b---1 

a: CS"L"or Vee OFF(Q-)T·of'\7 /'lzlj, 
b: L'fJ'fJ{>'f'.$5\:T·tof'\7/tJj,/fOJlit .:OJILFa9TVee OFF1:9<>1::, 

m~Yr~~oi~-,~•tt~n1tt~ 

: Vee OFF(CS="L" I:: L toiJl.Vee OFF I:: LT ( t:'. ~ L'. ) 

Fig.17 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 

(2) ;< 9 /1~1~0)91 ~/~I:?" 'Z 

Fig.18 l:ff-9 J:? I:, ;< 9/I~1 ~I: SK 'ff "H" O)lf.f 

cs t.rcsJ:.tfQ C., -t"O).:it'SJ:.:f.l<IJ I·:;~~ DI O)tl;fm 

f~h~~~G!?~*ffaijt9. -t"O)~Dlff"~ 

ttC., ;::tt,fmJ~t:·:; 1-C.ht.i:-G, !::·:; t-1'nfE;:9~ 

*:f.l"a•J !9 (Fig.18 tj:I aF.ii.) 

;< 9 /1~1~sJ:V:i!iilii ON/OFF P;!:l;t, ~A:f.HJ: "L" 

O)~tmc. vr < tt"/5"' (Fig.19#~). 

a~: jl'\llJf'F~ClJ~$t:·y H!rili 
b,'i\i: ~~ClJ~$1::"·y H:!Llll 

SK ---i_n_rL 
I I 

cs _Jr-t---t-
1 I I 
I I I 

DI~ 
I I I 
a b 

SK_nn_ 
I I 
I I 

cs _r---t--
1 I 
I I 
I I 

DI ____JflL 
I b 

(3) iii.I: ON/OFF ~O)ji;@;:~uw 

iiil:ON/OFF!f.fl.t, est "L" l:G-r<tt"/5"' (Fig.20 

#~). 

CS :f.l>' "H" O)~fm~ l;f:, EEPROM l;t 7"? 7 1 7~1m C. 

f.i:-IJ!9. ;::tt,i:,f~li:.9Qf.:;dJl:t,,, ~ili!ON~l:l;t, 

est "L" (71.::<I1-:iJv"'E-I") 1:G-r<tt°t5"'· 

(CS:f.l" "L" O)~fm~l;t, 9~ZO)J..:f.Jf~"\"'/i!JvG! 

9.) 

!k, ~~.U:'S~ffij~~l.t. ~ilii51/0)3••0)~· 

l:J:•J, flUiili!~fm:f.l"fi:<*'I:< ;:C.:f.l"~~Sn!9. ;:O) 

C.8=b, M•c~~O)~~~J:ij, ~ti~ ~-8~hf 

9Qsfnffaijt90)~, iiili!Offlf.f~ti~t"~ 

1: GZ < tt"/5"'• 

*IC 1:1;1:, ~-8~h~li:.x•Hftc GZ, POR (Power 

on reset) 181~f~tt-rs•J !91.l", fltiiili!lllf'Ff~Jlt5 

-tt Q f.:; dJ, Vee :f.l>'r.:J 1.3V ~tif'F9 Q J:? I:~~ G Zs IJ 

t9.~Rti~~u. •s~h=li:.~lm~t.i:-ijt9~ 

cs :f.l>' "H" ~9 c.' / 1 A'WI: J: IJ RJfj!g~a!ll: t.t Q sf 

nffaij!9. k~G. ~R181~1.t, ~ili!ON~O)h. 

~~OFF P;!:I: l;ttif'F G !-tt ~. 

!t.::, !M=l:fltiiili!ili13::1f.f0)~1J8~hf~<·t.::dJ, Vee 

:f.l>'r.:J2VJ..1~ (Typ.)*~l;t, \18~h'$-~f1Jiz·:; t-9Q 

181~f P\Ji! G Z .t:l IJ ! 9 (Vee-lock out 181~). 

* BR93LC46A "'(! l.tr.J 3V JU"f(Typ.) c f.t? ta IJ :I: 9 0 

~~~--.--------------

GND 

+5V-----~ --------------

CS GND .l' l_ _____ L\,, ________ __ 
\ '::::: 
mil'i§IJ ~l,i§IJ 

(lli'll'ff!J) CSpinlJ'Vccl.::1'W1"::i1'S:ti.l"l'go ;:11.>t111t;-1.::~1.::csl1' 

"H" (7'?7-1 :it\:fi!l) cf.ti), EEPROM l:t/1'A'~11.>~•1.::J: 

IJil!IJJfF, -·~JAofi.9gti-?;ti.IJ'ilblJ:l:9. CS.A:iJb'High-Z 

1! ti ;:11.>g!J11.>J:? 1.:: t.t gt;llt;fJ<ifb •J :I: 911.>1! ;:'.ii:t < to S: l '• 

(.!ill'ffl) fl~ON/OFFl!il "L" 1.::1.t?tl'go 

Fig.20 

(4) ? Cl·:;? (SK) O).:it'SJ:.:f.l"IJ sl:f-1: 
BR93LC46/BR93LC46A l;t, ? Cl·:; ?Yiii-T (SK) O)f~~ 

.U:'SJ:.ffijlf.fOO(~fffi:<, ~?-~51/~a6-~ 

PJJ:.O)/ 1 A':f.l"~fl: Gt.:~*• ? Cl·:; ?O)~:'/J ') / H:J: 

6~~~fE;:9;:c.ffaij!9. ;::tt,f~~kdJ~. 

BR93LC46/BR93LC46A 0) SK A :t.J I: l;t, ~ i ~ ·:; I- 1-

U ti f P\Ji! G Z .t:l ij ! 9. !k, ;:0)@~0)~.::<79~.::< 

~l.t, r.:JQ~C.~~GZsij!90)~, t>G~.A:t.J~ 

/ 1 ;{ :f.l"~fl: 9 6 J: ? ~a n Ii' / 1 ;<'it; :f.J>' 0.2VP-P P.1 

iq: t.t 6 J:? 1: G Z <ft t5 "'• ! t.::, ? o ·:;? O).:it'SJ:.:f.l" 

IJ, .:it'S~:f.l"IJl;f:, ~86ttltli<t.i:-6J:?l:Gz<tt"/5 

(5) ~ili!/ 1 A'l:?"'Z 

BR93LC46/BR93LC46A l;t, lt8~h~7~1:~~13::* 

O)•IO)~~fpq~~ttiliG!9~ -t"O)~~i!iil:O)~:tt, 

:f.l>'j:_[;{>~*:f.Jfa•J!90)~. Vee (Spin) -GND 

(5pin) rdl1: 1000pF PJJ:.0)3I f? It Z < tt "t5 "' (SOP 

0) Vee l;t 2pin, GND l.t ?pin). 

(6) DI/DO fii!*69Q~* 

BR93LC46/BR93LC46A l;f:, ~.:it Gt.::.A:t.JYl/i-T DI C. 1:1:11.J 

Yl!i-TDOft.>'5, 91~/~~"l"'-l-J:.~t>M~O)M~ 
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BR93LC46/BR93LC46F /BR93LC46A/BR93LC46AF 

t L,TlllPJ!&-::JT~'*91J"', Z.:h.6 DI, DOYi!iT-rai(:t.ff 

tit R f MiA 9 .Q Z. t (;:: J: IJ, 1 i!llHill 71 / (;:: J: .Q ::J / I

Q - Jv f 9 .Q .:. t iJ""?! ~ * 9 o 

1/0 PORT 

R 

BR93LC46/F 
BR93LC46A/ AF 

Fig.21 DI, DO ltllfali71 /:J:l;,ffMl*Ii: 

1) µ -COM :±l tJ t DO :±l tJ t (J) 7 - 9 ltJ ~ BR 

93LC46/BR93LC46A A :±l tJ 9 1 ~ /? ..t ?! , µ -COM 

:±ltJiJ> 6 DI A'tJA.(J) 1"717 t DO :±lhiJ' 6(J)i~-%:±ltJ 

iJ>", fji]Pif(;::~~9.Q(J)(;J:, 1) - f'"-lj--(-7 JvPif(J) AO 7' f'"v 

.A7-9flllUJ)6t; 1 ?"i:l·;;-7-ij--(?"Jv (DOYi!i-=f(;::(;t:$f 

~ -1::'.· ·;; t- "O" iJf:±JtJ ~ti. .Q) (J)JJ. 7!9 o 

1;¥(:, 7' F v A-7-'- 9 A0=1 (J)Pif, µ-COM (J):±JtJ (;!:, 

Do~.:r~g&~n.Q•~~~t~~. R~f(J)~~~~ 

t.ff }it t ~ f J :l': 9 (J) ?! , µ-COM .t5 J: "(f BR93LC46/ 

BR93LC46A (J)fli~fjgtJ f ~(;::ifli!j.IE_ 9 .Q R 1J5.1h"f/l: ?! 9 o 

~.to, 1~~71'/~J:~::J/t-i:l-~7!~, DO:±ltJ~ 

1i ~-I:'.·;; t- "O" iJ5":±ltJ ~ti. T~'.Q t ~µ-COM (J) 1/0 

7' Fv.A-T-9 AO f:±ltJt:f:iT<lb.Qf.:lr/), :$f~-I::'.··;; H~ 

:±J (;l:::f/jg t ~ IJ * 9 o 

2) DO :±l:1J(J) DI A:1JA.(J)71- f''J'i·;; -7 DO Yi!iT

iJ' 6 7-91J5.:±ltJ ~ti., R fii L,T DI AtJ(:71- Fri 

·;; -7 ~ti. .Q (J) (;t, A.:±lt.J 91~/?..t7! (;t, 

·READ t:f:i?!(J) DO 7-9:±l:1J 

·WRITE, WRAL ?!(J) READY/BUSY i~-%:±l:1J~iJ5.db IJ 

:J:9o 

BR93LC46/BR93LC46A (J)~fjg_t, Z. ti. 6 (J) 7 1 - F /\ 

7?"A:1J~. &$~~~~~ML,T~~f4~.Qt(J)7!~ 

iJblJ*itA.. 0 

Z. Z. ?! (;t:, µ -COM t BR93LC46/BR93LC46A (J)ilf.~A tJ 

iJ - -7 ~~1J5·~~ ~it .Q R ?!(J)~J±lli'f""f'(;::X<j- [., T, µ 

-COM A:1J v«Jvf+~f)il,-:J.:. t 1J5"&,"f/l:7!9 0 

SK fA:1J l.,f.:~;l;:li,.~7!, READY/BUSY~fjgffi!'ffl9M~ 

f;, READY i~-%(J) "H" iJ">:±ltJ ~ti. T iJ• 6 4 -7 i:l ·;; -7 )).1 

l*J(;:: CS f "L" (:lit l.,.7-9/1\-(~li,.~(;::t C. l.,T < tc.· 
~~' 0 5-?"i:l·;;?"J..:l..t.A.tJL,f.:YJ]f;, READY "H" fm.l~ 

!::'.";; t- tJJ.~ L,, DI m:J;:~(;::J:-::JT(;t:, WDS~(J).:C- f'' 

iJ>"~f'F L, T [., :l': ~' * 9 o 

RD Nm 415 

~ 
1) 

7' 
)~ 

E 
E 
p 
R 
0 
M 

I 



BR9021 B/BR9021 BF 

BR9021B 
BR9021BF 

128X16Bit ~ 1) J7 Jv EEPROM 
128X16Bit Serial EEPROM 

BR9021 B/BR9021 BF tj:, 2048 I::' "J I- ( 128 '7 - ~- X 16 

~~l-)O)~M~i:7ci~5~~-~~~7~7-9AW 

1J9170)id3: 1) (EEPROM) "Z'9o 

IM'F::J/ 1-Cl-JLdj:, 6~m (?!, 2~mtj:::f7~3/ 

'!:- ~-) 0) 161:'.";; l-fi>':f>"Z'fi'tJn;l:9o ;:O)fiJ':fJtj:, 
- -
cs !liffl-Tc SK !ll/ij-=fO)::J / "Cl-Jvt:J: fJ' DI !ll/ij-=f;IJ> GA 

1J~ni9o 

;l: t.:, READY /BUSY !liffl-T ~;ff I.., T .Qt.: <lb 7ri1 .A l*JflBO) 

~;\;~TI '/ l'J ;lf~~t: -z' ~ ;l: 9 o 

H ·;; 'T- :/ tj:, DIP8pin (BR9021B) .:& rJ SOP8pin 

( BR9021 BF) 1ct ffl~ [., T ~' ;l: 9 o 

BR9021 B/BR9021 BF are serial data input I output type 
memory (EEPROM) of 2048 bits (128 words X 16 bits) 
electrically programmable. 

·~ft 

1) 128'7-~'X161:'.";; H11J~EEPROM 

2) IJ.Jf'F~EElBIHI 

MCJJ.W IAit : 2.0-5.5V 

-~~cfi.Pit : 2.7-5.5V 

3) ~ 'J 7 Jv7-:$1 AW1J 

4) -~~cfi.iJ-1 r; JvPitO)§jjj)i!J~P • ~7~flg 
5) 1tbi!4-~mt 

IJ.Jf'FPif ( 5V Pit) ; 3mA (Max.) 

ffl~Pif (5V Pit) ; 5 µA (Max.) (CMOS A1J) 

6) DIP8pin, SOP8pin c1J,Ml'i'·;;?--:/' 

7) TTL ::J/1~7:1JvAW1J 

8) ~1~~tt~J'Hll CMOS 7Cl i! .A 

9) 107Jl§0)7'-9il~~~~fjg 

10) 10 if.ra90)7-9f~WitJ~·~m~ 

11) SK!liffl-Tl:.11.A"71Jv9-l*J~ 

• Features 

1 ) 128 Word X 16bit organization 
2) Single power supply operation 

Read : 2.0-5.5V 
Write : 2.7-5.5V 

3) Serial data input and output 
4) Automatic erase-before write and self-timed prog

ramming cycle 

• ~ff~"tj')~~/Dimensions (Unit : mm) 

BR9021B (DIP) 

" 

0 i ::,:11~ 
LO 1 2 3 4 7.6±0.3 

~[~'*oornilj_~ ~~ 
+I MtlV~l'N ~ -t -::; ~ ~ I 0.5±0.11 I 0.3±0.1 

M 12.54±0.3 
·7.62±0.3° 8.8±0.6 

BR9021 BF (SOP) 

5.0±0.3 

8 7 6 5 

~ ~[&:) 
1 2 . 3 4 

;;; l_______~--
: rt_t__fl{yi_.nj 

"'l·. JL ci ~ 1--
1.27±0.2 0.4±0.1 

5) Lo\.'1 pO\AJer consumption 
Active : 3mA(Max) 

.,,L_ 
"' E'.:3 -on \_l ci 

-llo.3Min f~ 

Standby : 5 µA( Max)( CMOS input) 
6) Spsce saving DIP Spin, SOP Spin package 
7) Full TTL compatible input and output 
8) High-reliability fine CMOS process 
9) 100,000 write /erase cycle 

10) 10 yeares data retention 
11 ) Noise filter incorporated in SK pin 
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BR9021 B/BR9021 BF 

• JfH~ • Applications 

VTR, n :/- 7, :::J- Fv.A.;:f;/, /1) /9, FAX, TV, 

;f-'"r·;,- l---"''JI,.., h-A-7-v:t, DIPSWO)Ji'~~;il 

VTR, camera, cordless phone, printer, FAX, TV, pager, 
carstereo, replacing DIP SW 

• -;J CJ ·:; 7 /;f 1J7?'7 .L./Block Diagram 

"'-"'- I--
,~ 

op" 

L,::: 7. 5' D 

~ 

OS 

SK 

RS 

A 

B 

Fig. 1 :±1 :tJ [9Jm 

(1) DI, CS, SK0)1/1::::0 -:$f/.A. 

DO 
7'-5' 

!-----
v:/7.5' 
~ ~ IJ-1' 

71' " 2048 
7/7° 1-- t:' •y " 

F,l-~T::J-F 

l ROM 
:J/,D-Ji; ?V1' 

~rev7.M- r '''Y7J' T:J-'jl 

7 CJ 'Y 7 l l 
~I*V-:/3/ VPP VPP i--

VIP 1-- :/I;j<l/-'jl 

J 
R/B 

, ~OL, 
DO 

~v" 
RESET : (OS '!iill;"f) 

OS : (DI, SK '!iill;"f) 

i---GND Fig.2 ).1:J[9Jm 

,),, TrA, TrB 'j: NMOS, TrC 'j: PMOS l:'ff!l.6.X ~ti Ts IJ, 

tl:\1J Low Pi]o'j: TrB O)JJ.if ON, :±l:h High Pi]o'j: TrA, TrC 

1.f:t!;': ON l:l:9o TrA ';t::;l;:~)iff f'":H"7'JlH:: lTfiJJ~, 

fitttj\~)ifl F 71 :7'ait 'j: TrC ':::: J: f Jl;f ,;r Vee l1! < * l:' :±l :1J 

~l±f 51 ~J:,f;J:9o TrC 'j: PMOS l:'iPJ .Q fd/J, ;: ;: ';:: 

A :1Jf:iil~ffl0)~/ \ 17 A MOS :$1' 1 :t - F jff<ttm ~tin' W~:$11:t-FD#~~~l~J:)~l:'~:l:9o J:~T 

DO Yl/;j-=f,;::t~*1C~ tit.:'7HIBfg%0) "H" Pi¥~1±tJ~', ;t IC 

0) Vee i:ntm~a:e: §1:t- FD 0) vFfiaO)~nJ: 1J~~':tj1; 

~V-7~)iflcW~8•0)~~~)iflO)JJ.l:'9o 

(2) tl:l:1Jl8l~~O)lbf'F 

~q:i OEINT ,j:, OUTPUT ENABLE INTERNALY cl T 

i*JflB~J!l81~': T f'F fJ tC. l n' .Qfg%l:', :±l1J~};itH" 1 

1/1::::0 -:$1/ .A.'::::i / H::i-Ji... l T~'*9 o 

'~" ;:O) IC 0) Vee "-C~)ifft'.Q~titJ"'<PJ fJ ;l:gO)""(:'fiJJ 

;1;;-:w~~':l:9o 

:l: f.:, DO Yl/;IT-i Pull up~ ti.Q~-g., ;:O) IC 0) Vee Yl/;l 

T-~mM9.Q~•t:tt;aO)~·clT, J:~~O)J:)~ 

~)ifflid:~'J:))i:;;-:G-r< t.:·~~'o 
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• ~M:lil:*:~#t/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

r:PJJO'll!:EE Vee -0.3-+6.0 

ff gm~ 
500 (DIP Type)* 1 

pd 
350 (SOP Type)* 2 

1¥1-fii'filli:~ll!I Tstg -65-+125 

ibf'Fii'filli:~ll!I Topr -20-+?o 

1Hilfl'·tl± - -0.3-Vee+0.3 

*1 Ta=25"e1' • .Ll:1'~Jll9.QJ;\l~l;l:, 1"e 1:-:>~ 5.0mW ~il£L:.Qo 

*2 Ta=25"e1' .. tl:1'~Jll9.QJ;\l~l;l:, 1·e1:-:>~3.5mW~i'JtL:.Qo 

• fl~lhfl:~#/Recommended Operating Conditions (Ta=25°C) 

Parameter Symbol Rating 

ti!l!tl± 
2.7-5.5 (WRITE) 

Vee 
2.0-5.5 (READ) 

A.:l:J".11± V;n o-vee 

BR9021 B/BR9021 BF 

Unit 

v 

mW 

·c 
·c 
v 

Unit 

v 

v 

• 'il~Jf.J~tt/Electric Characteristics (Unless otherwise noted, Ta=-20-70°C, Vcc=SV±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" A.:l:Jtl± V1L - - 0.8 v 

"H" A.:l:J".11± V1H 2.0 - - v 

"L" i±l:l:Jtl± Vou - - 0.4 v loL =2.1mA TTL 1' "/9-7 I -::z. Fig.10 

"H" i±l:l:J".11± VQH1 2.4 - - v loH=-0.4mA TTL 1' ;_, 9- 7 I -::z. Fig.11 

"L" i±l:l:J".11± VoL2 0 - 0.4 v loL=10µ A CMOS 1' "/ 9-7 i-::Z 

"H" i±l:l:J".11± VQH2 Vee-0.4 - Vee v loH=-10µ A CMOS 1' "/9-7 i-::Z. 

)..1:Jl)-7~mt lu -10 - 10 µA V1N=OV-Vee Fig.12 
-

l±l:l:J 1)-7~mt ILO -10 - 10 µA Vour=OV-Vee. CS=Vee Fig.13 

ibf'Fa#)IHf~iM 1 lee1 - - 3 mA Vee=5.5V, tE1w=10ms (WRITE) Fig.14 

ibf'Fa#itUf\i:mt 2 lee2 - - 1 mA Vee=5.5V, 1=1 MHz (READ) Fig.14 

::Z. 9//{1'~mt Isa - - 5.0 µA Vee=5.5V, CS=Vee. DO=OPEN Fig.15 

SK p.i])J.!ifi fsK - - 1 MHz 

(Unless otherwise noted, Ta=-20-70°C, Vcc=3.0V±10%) 

Parameter Symbol Min. Typ. Max. I Unit I Conditions /Test Circuit 

"L" A.:l:J".11± V1L - - 0.4 v 

"H" A.:l:J".11± V1H 0.7Vee - - v 

"L" i±l:t.Jtl± VoL 0 - 0.4 v loL =10 µA CMOS 1' "/ 9 - 7 I -::z. 

"H" i±l:l:Jtl± VoH Vee-0.4 - Vee v loH=-10µA CMOS 1' "/9-7 i-::Z. 

)..1:Jl)-7~mt lu -2.5 - 2.5 µA V1N=OV-Vee Fig.12 

l:i:l:l:JIJ-7tJM ILO -2.5 - 2.5 µA Vour=OV-Vee. CS=Vee Fig.13 

ibf'Fa#iiii Jtill:iM 1 lee1 - - 2.0 mA Vee=3.3V, tE1w=20ms (WRITE) Fig.14 

ibf'Fa#)iii ltill:mt 2 lee2 - - 500 µA Vee=3.3V, f=250kHz (READ) Fig.14 

::Z.9 //{1'\i:mt Isa - - 3.0 µA Vee=3.3V, CS=Vee. DO=OPEN Fig.15 

SK p.i])J.!ifi fsK - - 250 kHz 
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Parameter Symbol Min. Typ. 

cs 0) t ·:; t-- 7' "J /lf.lrai tcss 200 -

CS 0) * -Jv l'"Pi¥Fai tcsH 0 -

7- 9 t ·:; t-- 7' ·:; 7°Pi¥Fai to1s 150 -

7- 9 * - Jv Hi¥rai IDIH 150 -

D 0 0) }'[ !> ..t t.f I JJIU~Pijo Fai tpo1 - -

DO O)}'[t, Tt.f1JJ!i~Pi¥Fai tpoo - -

t~791A~~Ojj~~1~17~ IE/W - -

cs O)~~.ii "H" a;¥rai tcs 1 -

READY /BUSY r.~;IJ>:jj~(: f.( :;,~j.j tsv - -

DO ti High-Z (;:: t.i: {i ai¥rai loH 0 -

7-9 7 Cl·:; 7 "H" Jtnrai lwH 450 -

7-9 7 Cl·:; 7 "L" Jtnrai lwL 450 -

Parameter Symbol Min. Typ. 
-

cs 0) t ·:; t-- 7' ·:; /ai¥rai tcss 400 -

cs 0) * -Jv FPi¥Fai tcsH 0 -

7' - 9 t ·:; 1-- 7' ·:; /Pi¥Fai to1s 800 -

7-9*-Jv l''Pi¥Fai to1H 800 -

DO O)}'[t,..t.tJ'.'! l!IMffi¥Fai tpo1 - -

DO O)}'[t, TtJ'"IJ l!IMffi¥Fai tpoo - -

t~791A~~Ojj~~1~17~ IE/W - -

-

CS O)~~.ii "H" Pi¥Fai tcs 4.0 -

READY /BUSY jl~;IJ<:jj~(: \J: :;,~j.j tsv - -

DO fJ'° High-Z i: ;J: {i Pi¥Fai loH - -

j-'-9 7 Cl·:; 7 "H" Jtnrai IWH 2.0 -

7-9 7 Cl·:; 7 "L" Jtnrai IWL 2.0 -

RS 

cs 

DI 

DO 

~O)}'[t,_tWijI7~~~n7-9f&~~t, 

SK O)}'[!, TtJ'"IJ I·:; V"(;::ll'iJJtn [., l 7- 9 l±Jn f fi'? 0 

RD Nm 

Max. 

-
-

-

-

350 

350 

10 

-

1 

400 

-

-

Max. 

-

-

-

-

1.0 

1.0 

20 

-

2.0 

800 

-

-

BR9021 B/BR9021 BF 

(Vcc=5V±10%) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

µs 

µs 

ns 

ns 

ns 

(Vcc=3V±10%) 

Unit 

ns 

ns 

ns 

ns 

µ s 

µ s 

ms 

µs 

µs 

ns 

µs 

µs 
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• -~~~ttllll*1/Electrical Characteristic Curves 
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f
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TTLA.m 

/v ~ 
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_J 
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CD 
.!!! 

1-z 
LU 
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!~SA.ti 
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SUPPLY VOLTAGE: Vee (V) 
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~ If 
Iii v v 0.0 '----'----'---'----'-----'--_J 

0.0 2.0 4.0 6.0 

SUPPLY VOLTAGE: Vee (V) 
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BR9021 B/BR9021 BF 

200 1 
Vcc=5.5V 

CMOS A.ti 
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w 
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• ill~~IEl~~/Test Circuits 

2.1 mA 

R/B, DO 1---....-----4 

GND 

tl:ltJ~ "L" '::7-:n~:lE 

Fig.10 "L"t±l:1J\ll!:EEiRU'.lE!9rng 

DI, SK, CS, RS 

GND 

Fig.12 A :1J IJ - ~ \ll!:iJli)JVJ:lE!91jg 

Vee 

1 MHz/250kHz 

Clock SK 

Read/Write Input DI R/B, DO OPE~ 

Vu. cs GND 

RDHm 

cs 

BR9021 B/BR9021 BF 

Vee 

v cc 0.4mA 

R/B, DO 

1 
GND 

tl:l tJ ~ "H" ':: 7- :$1~~'.lE 

Fig.11 "H"t±l :1J \ll!:EEiRU:lE!91jg 

DO 

GND 

SK 

DI R/B, DO PEN 

CS GND 
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• ibfFfill.1¥1 
( 1) li ~ Jl,Jt. i'iJliE (EWEN)[Fig. 20 EWEN 9 1 ~ /? ~~] 

• lffl ilfl !:::" ·:; I-+ EWEN (7) :;f ~ ::J - t" + 8 'J 0 ·:; 'J ?t (7) 

7-9 (;:<T.>7-9,i"H","L"<T.>~'Ttl."Z:'tiiJlig) i, 

;: (7) IC t.fiij!l~ I.., :l:: "9 t EWEN fr;--::fitJ"•fi ~ti. :l:: To 

• ;:(7)fr;--::fi<T.>•fi,;::J: fJ IC i*JjlB@~<T.>7°0 7·7 ~ :,..-7·~~ 

~ffl<T.>7y7Wtyl-~tl.:l::To ;:(7)7y7Wtyt-~tl. 

n' .g a(f<T.>JJ.~T <T.>7'o 7 7 ~ :...- ?'frl-1',i•fiiillig': tJ: fJ 

:l::To 

·EWEN frl-1'-•fit:J: fJ t ·:;I-~ tl.t.:7°077 ~ /7~ 

~ffl 7 ·:; 7 (;J: EWDS fr;--::fi<T.>~fi X (;J:, ~'-::if.: !t:~i~ i -1;1.J 

.Q ;J:: ""(:' 1) t '/ I-~\ f.: I.., ;J:: it /i,o 

• ~1~:8!:.Aa(f, ;: <T.> 7 ·:; 7 ';t IJ t ·:; t-m}:imi: ld:-:i z ~' * 
To 

tj: .t:>~JJ t:l:J L, (READ) fr;--::fit:-::> ~ :l:: I.., T (;J:, EWEN fr;-

-::fi':~1~1J: <•fie'~ :l:: "9 o 

(2) -~ )l,Jt.1~1.1:. (EWDS)[Fig. 19 EWDS 91 ~ / ?~~] 

• EWDS$"%i•fi"9.Q tt ·:;I- ~ti. T~'t.:7°0?7 ~ 

:...- ~;f~~ffl :h 7 i 1J t ·:; t- U: "9 o 

;:(7);:t~J:ij~T<T.>7'o77~/?$"%i;:<T.>IC~~ 

0tt0tJ:<ld:ij:l::To(7'o77~/7~ttffl7y7W~ 

t ·:; I- ~ ti. H' .Q ;!: ;!: 7° 0 ?' 7 ~ / 7 $1' i. fi I.., T t 

IC l*.lllB"Z:' ;1. 'E 1J t Jl-"-<T.>il ~ 0,JJ ';::~9 .Q !ilf!HHr P :It 

fJ:~'o J:-:iT DOMf-(;j: HIGH-Z<T.>;l:;l::T:·&>.Qo) 

·~B:Ml:.A-~EW~$1'i•fil.,kqtl'ii]8~, 7°0 

77 ~ :,.,7·~~~ffl7 ·:;7(;J: 1) t ·:; I-~ tl.t.:~}:iiKld:-:i T~' 

:l::To 

• lfflilfl I:::":; I- +EWDS (7) ::t~ ::J - 1''+8 'J 0 ·:; 'J ?17'-

9 (;:(7)7'-7-':J:"H","L"<T.>~'Ttl."Z:'tiilm f;:<T.>1C 

tJ>'M~)'t I.., :l:: 9 t EWDS $-::fitJ5 .• fi ~ti.;!: "9 o 

·3~<T.>7'o77~/?!i.JfFR7R, EWDS$1'i•fi 

"9.Q;:t~J:ij~7°o77~/7i~!l:.1'~:l::To 

• ;:(7)1CtJ>'~)'CJ;t:l:JL, (READ) frl-1'-i~tt.Qtf<T.>fr;"-::fi 

t 7' I'' v Atiiij!l~)'t~ ti., ~it T ;I. 'E 1) tJi.-tJ> S 7- 9 tJ5·~ 

*~ti., SK 1§~(7) 16 'J 0 ·:; 'J <T.>.li:. "5 ...ttJflJ(;:: l'ii]Jtij I.., T 

DOMf-(:J:'.l~-t:":; I- (~~Jl"O") it:l:J:fJl..,:l::To fl., 

TSKm~<T.>16'JOy'J<T.>.li:."5TWij~J:ijDOMf-~ 

S DO· .. ~. SK 1§~<T.>.li:. "5 TtJ5'fJ(;::l'iiJJtij I.., T t:l:l :fJ I.., :l:: "9 o 

(ld:.t:>, DO<T.>t:l:l:tJ~. sKm~<T.>.li:."5TWij~Sl*l$@ 

~~;Juiti: J: fJ tpoo. tpo1 <T.>a(fr .. u~tt T 7- 9tJfll£1t:1.., * 
"9 o tpoo J.iZLf tpo1 mr .. i<P (;t, i'ili<T.>7-9 t 1.., < (:J::;r:'.lE t 

1J: -:in' :l:: 9 o Fig.3 l'iil:llJJT'-9 .At:l:l:tJ 91' ~ / 7·~~) 

BR9021 B/BR9021 BF 

(4) if~ ).6J; (WRITE) [Fig. 21 WRITE 91' ~ / 7~~] 

• if ~i.6JJ.$"%(;J: (Jfflilfl !::'.' y I-) + (WRITE (7):;f ~::J

t") + (7' t" v A)+ (if 8J.6JJ.7- 9) ift'.lEi..,kR 

(~f~<T.>7-9 D15 UlUJ).6/i,t,: SK<T.>.li:."5...ttJ>'IJI·:;V' 

"/J'S tsv f~J..:l~) IC l*.IS<T.> 9 1' "-IEJ~~tJ5'f'F!i.J I.., (;t 15 (\f), 

tE1w <T.>:itJJr .. i<P ': ;1. -:c 1J t Ji.-<T.>7'-? i • 8~;{_13 !1.JR7 

1..,;J::""to 

(tE;w<T.>Jtijr .. i<P SK.A:fJ1§~(;j: "H", "L" ~'Ttl.tiiJlig) 

·il81.6JJ.frl-1'i•fi"9.Q;:t~J:ijm'.lE~ttk7'FvA 

(;:: 16 !::'.":; I- (7) 7 - '.)! i • 8 ~ ;{_ .Q ;: t tJ5'1' 8 * 9 0 (. 8 

l.6JJ.frl-1'•fiMt:7'-9 i all "1" ':"9.Q1h~ti&> fJ :l::-tt 

/i,o) 

(5) READY/BUSY~~ (R/BMf-) 

7°0 ?7 ~ :...-?a-::fii:s~'T, •l!jjH: ;1. -=t 1J tJ1Ai181.6 

t;a(f, SK 1§~<T.> 32 'Jo·:; 'J .li:."5...ttJ5'fJ "/J's tsv <T.>d!J t 

R/BMf"/J'S, READY/BUSY~~it:l:l:tJ l.,:l::"9o 

R/BMf-="L": 7'o77~:.,.7·i:p (ICl*.lllB<T.>91'"m~ 

tJ5' f'Fm:/J I.., T, tE/W (7) Jtij r .. H f'F -:i td~, Z.. <T.> 9 1' " @ ~~ (;!: 

13 l:/JR7 I..,* T 0 * t.: ;( 'E 1) t Jl.-A.(7):jf 8 ).6J; (;!:, tE/W 

<T.>Jtijr.,i ';:ff b ti., ;: <T.>a(f, 1ill<T.>$-::fi (;t~ ttfi it :l:: -tt 1i,o) 

R/B Mf-="H": $1'-fi':f~~*i~ (;('EI) tJi.-<T.>if81.6JJ.tJ5' 

87 i..,)~<T.>$"%i~LtfiLt.Q~}:il~i~9 ol 
~)~ ON/OFFa(ft;J:, Low t 1J: ~J ;!:it /i,o 

;:(7) IC(;!:, A7-9 Ati:l:fJ'E- i''iffl-:i Ts fJ ;!:it/i,(7) 

1' DO "/J'S<T.> R/B<T.>t:l:l:fJ~lig(;t&lfJ*it/i,o :l::t.:, ECG 

~~~J:.Qt:l:J:fJ7-9D~~fi-:iT.t:>ij;J::it/i,o 

422 RDNm 



BR9021 B/BR9021 BF 

cal~,;:- l'CT.>ofi'/-tzJi..nl! 

<READ> 

<READ> 

cs ~ 
I\. 

l 
DI l /llllillt:'·y I-

4 t:'·y I-

DO 

1 :t"-:i-r 

4 t:"•y I-

327CJ .,7 

l r rv:A 1 
8 t:'·y I-

16 t:'·y I-

\.L DO l 7'-7 l D15 

'J - r'E- rO)~!Rr-i1:sl''· l<>-r·t '\' -v /tJvh'OTli~-r·-r. 

~ t' /-l?Jvn$ : · CS High-Z or RS High 

·Vee OFF (t.:f.:'.[,CS€$t;t: "H" tvr<t.:'.~l'o) 

Fig.16 

<WRITE> 

cs -----.J 

sl< 1 327 Cl •y 7 J 
DI r.11tst:·y~:t"-:i-i}rri--:AIDoj 7'-7 D151 

4 t:'·y I- 4 t:'•y I- 8 t:'·y I- 16 t:'·y I-
tE/W 

R/B 1 
a b 

~t-/-t?Jvnli< 

,,,---

J 

l Hor L 

v---

c 

a (:::Jv/l'.A.:tJP;j) :cSHigh-ZorRSHigh-ZorVceOFF (t.:t.:L-CSf$t;t: "H" tvr<t.:~~'o) l'~t-/-t?Jv~:h.:l:To 

b (7-5'tl~lU.~): ~';/J'f.J:.Q-'¥3'.l''b~ t-/-l?Jv:;i;:iiJl!lil'9o Z.O)l&r .. il' RS High-Z :l:t.:t;f:, Vee OFF ,:9.Q t, t;!l:Ji::7' l'v.AO) 

7'-5' ';f:fljlfil ~ :h. :J: 1! A.a 

: R/Bf~~;lfHigh-Z (lEtwllllr~~) ,;:t.J:IJ:J:9t, 1Ci;*l$tj:, l311Jl't,Jl: 1J-t?·:; t-~:h.:l:9o Z.O)Jtllr.,,,:m.iM:it:·:; 
I- Jj""(:::J- 1'€ .A.:1:J9 .Q t-t0)$"~€~fi~'f.: [., * 9 0 

Fig.17 
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(7) ~~"!:-("/Instruction Set 

.6. ,6. ~lltll::·;;I- ::f''CJ- F 7' l"v.A op ,, 

~Mt±l t, (READ) 1010 1000 AO A1 A2 A3 

·~il>h (WRITE) 1010 0100 AO A1 A2 A3 

)jlj:;!i;/=i' ~il>h i'i)"fig (EWEN) 1010 0011 * * * * 
)ill:t'</il ~il>Mihl: (EWDS) 1010 0000 * * * * 
=r ·;;/)ill:** (ERAL) 1010 0010 * * * * 
/Cl 1' 71'~7' F v .A* (WRAL) 1010 0001 * * * * 
O 7·y::f)l!l$.'E- l't;t, 1£<Jf)7' l't--;;i.0)7'-:n::ALL"1" >!':te;wO)r.it::t!J~ibh:l:To 

O :1r:J'/7b.1£7' l't--;;i.'E- l't;t, 1£-CO)J' l't--;;i.,::fi:l'.iEO)r-9>!': te;wO)r.i,::1J~ibh:l:To 

:to '/7 b.1£7' l't--;;i.'l:- l't;t, iQiliJO)T'-911' ALL"1" C'ili-:do I:: ~O)hiE:!i!;t::::l::rr<' ~ :i:-; o 

;:O)'l:- l'O)::l::rriliit::, :r ·y ::tiMa- l'>!':::l::rr t,-CTtt~'o 

A4 

A4 

* 
* 
* 
* 

AS A6 

AS A6 

* * 
* * 
* * 
* * 

* ;:O)'l: - ~·,;1 :t :1~ 3 /'!:- I' I:: 1, 'to L. :i:-; o llll~/llO)i!!'lO)iJJ11'91 ~;, '/t;t ;e -:b t::sr.i1, 'ftt.>-tt < tot< 1, 'o 

* t;t V1H :!: to t;t V1L O)t, 'Ttl.11' 

cs 

DI 

DO 

H 

L 

H 

L 

HL //?/) 1 \ " J:\ I ~ ~ 1 1_o __ o_o~ 1 

High~Z 

Fig.18 tf~il>hi'iJfig-tj-1"7Jv91' ~/1' 

BR9021 B/BR9021BF 

7-9 

0 

0 DO D1 - D14 D1S 

* 
* 
* 
* DO 01 - D14 D1S 

• ~i~::t /Pi\' RS tf "H" 1'N.i:h.ti~·-fll~il>M;t1J:O);ti;lll\t::t.i:-:>r .t:> IJ*T o tf~il>h'E- t:'{t J...:t.Ji" .Qjj1j.!::, C~il>hi'iJllH- F'li:).. 
:t.J vr< f!_-(5\,'o 

ill'~il>hi'iJllH- F!i, t,'-:;f;::_fv, ~'.iE"C5:h..Qttf~il>Mt!l:'E-1":1JfJ...:t.J"C5:h..Q:IJ', ~~tf::t7"'5:h..Q:t:l', 'lil'IJJ1'i" 0 

• 16 '7 [J •;; '7 PJ{~O) '7 [J •;; '7 !1~·~5.> IJ ;!;-It fv 0 

RS 

H 

L 

DI 

DG High-Z 
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BR9021 B/BR9021 BF 

RS L 

H 

3~ SK 
L 

lcs 

cs :~ 
H 

~ 
DI 

L 

High-Z H1gh-Z 
DO 

R/B 

0 

H 

• 16 '7 Cl r7(J).:il:-ts.l:tfW{', DO m-'HI: '.><'' ~ - "L" i :±1:1J {., * 9 o 

• 16 '7Cl ·:;'7(]).:il:"t;Ttfl) J: IJ, DOm-Tt»6-T-9i~h:±I L,*9o 

Fig.20 ~nh:±I {.,-if 1 '7 Jv 

RS L 

H 
SK 

L 

H 
cs 

L 

H 

DI 

L 

DO 
H1gh-Z 

R/B 
H lsv tEIW 

L 

• 32 '7CJ ·:;'7(]).:il:-ts.l:tJqJ J: iJ, tsvflll§i1~ Rism.:r,;1: L ':~1J *"to 

• •8'6JJ.•fftj:I t;J:, R/B m-Tt;J: Li:~ IJ * 9 o pl;jil!'i'.$11 v t:J: IJ ft8}6JJ.tJ'"a7 (iii* 10ms) 9 .QI::, RIB ~ilHtH!IJJA~t: H L:~ IJ 

*"to 
· if8i6h'E- FA.:1Jtj:it;J:, CS t;J: L l'if>.Q 1_lt,~tJ<"if,IJ *9tJ'·, :ft8i6htJ'°c'-Jf.:A.r.IJ~~:tl..Q 1::, CS t;J: H, L c-ts 6l'·ttJ'*"'*-t!A. 0 

l.,tJ• {.,, RS l::CS i~iilltti'C l.,Tfil!ll'J(J)~i;-, •8'6h.fftj:i(J) CS, RS t;J: Li: l.,TT~c' 0 

· DI t;J:•~i6JJ..fftj:I H, L c i.S 6 l' th'* c' *-t! A.tJ'", ·~i6JJ.tJ'"a7 l.,f.:~i; C•~l6JJ.tJ'"r.IJ~ [., T tJ> 6ili*l' t 10ms J.:Jpl;J, Typ. 

l' t;J: 5ms l~Jf l'9 o) t:tH' T::f'.lEZ:'9 I::, ~i'h Tr.IJ!lil t:: ·:; 1-- tJ<" A.:1J ~ :tl.-Q iahtJ''if> IJ * 9 0 

l.,f.:tJ'° -J z•816JJ.a7P;¥L:f\JJO)-=t- l''tJ'°~-J T J...1J ~ti ~c 'J:?, DI },t"(f CS, SK i~:li:: [., T .t:l < 1Q,~;1J<"if, IJ ;!: 9 0 

·RS I:: CS i~iilltti'C l.,Tfil!ll'JEJ~El'9tJ<, •8'6JJ.•fftj:l(J)PijL;J: CS t;J: Lt: L,T< t2~c'o 

·~m.:rt•8'6h•fftj:l~H~~n*91::, f(J)q•z<tt816hi~~•7L,*9o f(J)~i;-, •816JJ.tj:i(J)~~(J)7-5'~S•~ 

h*-t!A.o J'l}'ilt8'6hi.t:lllflc' [.,*9o 
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Ylli'Hi-% 

DIP 

1 

2 

3 

4 

5 
DIP Type 

6 

7 

0 8 

SOP Type 

• f!!JIU::.0)5i~ 

( 1) ~)Jill ON/OFF ~O)ji~$J~ 

~ii.§! ON/OFF Ri'tli, CSI High 1: G Z < tc.· ~ c'o CS C: 

RS ff Low O)~}:il.!l<:' Ii, *IC Ii ACTIVE 1: f.t f) * 9 o Z: 

O)**<:'~~tn5L~QC:, /1X30)~W~J:~. • 

ti~, ••i!~htmz:9mhWdi)~*9o Z:h6tm± 

9Qf.::IJl)l:t~il.§!ONRi'fl:li, CS=Vee *f.::li, RS= 

Vee C: uzn5LlfZl'~c'o 

(.Iil:HJO CS ilil.i-T-ff Vee I: PULL UP~ h Tc'Qo 

~ii.§! OFF Ri'tli Vee ff OFF<:' di) Q IUai I 10ms ~JLI: G 

Z < t!..~c'o Z:0)5kft-f'<t'6 f.tc'<:'¥i'.tf~im!tn5Llft.: 

~ii. IC l*Jgm~M~· 1; i! ") "~hf.i:c'Z: C:iJ~'di) IJ *9 0 

( i!c '190 ~)}.§! ON/OFF Ri'f Low I: f.i: "? Z c' Q o 

Z:O)~i;"m'I: CS=Low (ACTIVE) C:f.J:IJ, EEPROM Ii 

/1X30)EW~J:~-ti~, ••i!~h9Qmhddi)~ 

*90 
*CS )..tJtf HIGH-Z -C"B C:.0:)1JljO)J:? ':1d:.Q~~i:fdi) lj 

* 90)<:' z:°)i~ < fC.' ~ c 'o 
(2) ii1lflf~mt.t:>J:tf~il.§!/1Xl:·:n'T 

Z:O)ICO)~flf~mt~~. ~l'~~~Q2~0)~il,!lddi) 

IJ *9 0 

1) AVERAGE SUPPLY CURRENT; lcc1. lcc2 

lce2 Ii 1J - F-ff 1? JJ..Ri'f0).sizts.Jii1lflf~mt I, lcc1 Ii 71 

I- -ff 1? JvRi'fO)~.sizts.iii1lflf~5M I~ G * 9 o Z: h 6 li::E:I: 

l*.IMD9~?0)A1~7/~~-<:'di)QklJI)~~~~~ 

~#GT1!:1l:G*9o 

2) STANDBY CURRENT ; lss 
},:fJn~·fF:.z CMOS v-"'Jv('."ij~±Gt.:A9T1' ·;t?f.i:~il.!l 

SOP 

3 

4 

5 

6 

7 

8 

1 

2 

BR9021 B/BR9021 BF 

Yllif-~ Ylli f- fill llJl 

cs 7-·;;:ftt...-7 1-kh 
-
SK :/ IJ J7 Jvj"- 9 7 CJ •;t 7 AfJ 

DI ;;trc:i- F, 7' Fv.A,JiHf:/'J7'Jv7'-9A.tJ 

DO :/ IJ Y Jvj"-9 t±JtJ 

GND ~A.t±JtJ(7)£~'ili:EE, ov 
RS l)i:!·y 1-A.tJ 

R/B READY, BUSY 7.7-9.Ail'l-%t±ltJ 

Vee 'ili:i!Htl*1C 

l''O))i1lflf~•<:'9 0 

(a) ~)}.§!/ 1 A'l:~c'Z Z:O) IC li·i!~h~7Ri'f 

~. -~~-O).IO)~Mtl*IM<:'•~G*9~ fO)~ 

1:~)ffl!O)~h1Jf~ [;Q~i;n~·di) •J *90)<:' Vee (Bpin) 

-GND (5pin) r .. i1: 1000pF ~JLO)~itH<tltT < t!..~c'o 
(SOP 0) Vee Ii 2pin, GND Ii 7pin) 

(b) SK?D·;t?/1A'l:~c'T Z:O)ICliSK? 

D ·;t? O)n5Li1~-f) I ·;t 91: Z DI iJ> 6 mJM'H::'.";t I-, ;f~ 

~-!", Yi"vA, •i!~h¥-~iD~~h*9~ Z: 

0) SK ? D •;t? O)n 5 L iJ'fl) R~ (~;jl: Vcc=5V Ri'i, *~ 

1.3V 'fii!i···· .. SK .A.fJO)f.jl~~~v/'\'Jv) I:/ 1 A'iJf*I) 

*9 C:, SK 7 D ·;t 7 iJf#<~tl:.A."?f.: C:~~~ u•tif'FO)~ 

~C:t.i:QmhWdi)~*9o J:"?T,l'~MMf9QZ:C:~ 

J: IJ •tif'Filln± G Z < t!.. ~ c 'o 

/ 1XO)~~il§!ff.t<9 SK ?D ·;t 70)n5Li1~·1J, 

100ns J..:ll*J 1: 9 Q )o * t.:*IC 1: Ii IC IEJ~~l*JgB SK 1: / 

1 Xlil**9 Q f.:IJl)O)D-l'i'A 71' Jv9 I l*lll G Z * 9i1~', 
~§~*i! t.i: / 1 ·xn~· SK? D ·;t ?l:*fJ *9 t•ti1'F9Q 

mhWdi)~*9o J:"?ZL~MMtITkhQZ:C:f.t:;~IJI) 

G*9o 

(3) ilil,i-T-O)iiU6 (FIA 71 /0);!:!;~11:) 

1) DI C: DO ilil.i-T-

Z:O) IC Ii, ~!Rn Gf.::AfJ~-T- DI C:::±JfJilil.i-T- DO f},¥5, 

91 ~ /~/7 ,,_ 1-L<:'tfi~IJO)fg~C: GTD•JW."?TC' 

* 91Jf, Z: h 6 DI, DO ilil.i-T-J: IJ, 1 ffj1Jfjf]71 /l:J: Q ~ 

/I- D-JJ,f 9Q Z: (:: iJf('."\! *To 
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µ-COM 

DI 

DO 

Fig.22 DI, DO ifllJiilJ71 >P.<fflt~ti;i! 

a) µ -COM lfj :tJ c DO lfj :tJ c 0) 7' - ?i jjl~ ;:_ 0) IC 

O)J..:fj:tJ?z-f~/?'J::.<:, µ-COMl±J:1J1J•S DIJ..:1JA.O) 

F7-f~cDO:±J:tJ&SO)m~:±J:tJif~~~~~9~0) 

(;J:, 'J- i..:·-tt-f7Jvai10)r Fv.A A60)f~ "o" 7'-?zf 

lllUJ il:,t.; 1 7 Cl·;; 7-tf 1' 7 Jv (DO Yil!l-=f(: (;J: ~ ~ - t:";; f

"O" -¥7 Cl·;; 7-53-ff:fj:tJ ~:ti~) O)JJ. <:'9 o tJ:s, 1 ffiijmJ 

7 1' / (: d:: ~ :::J / f- Cl - Jv l' (;J:, DO lfj :tJ (: ~ ~ - e· ·;; f-

BR9021 B/BR9021 BF 

"o" fJ~'lfj :tJ ~:ti ·n' Mi1 µ-COM 0) 110 (;J: J7 F v .A 7'

?z 0) "O" i lfj :1:J <ti l' ~ ~ t.:: /il.J, ~i'C h :±J l., 0) ?i 1' ~ / ?' 0) 

d::~~~~-~~f-M:±JU~~c1J:ijl9o 

b) DO :fj:tJO) DI J..:tJA.0)71- i"J\·;; 7 

fJ' S 7- ?i fJ~':fj:tJ ~ n, DI J..:tJ (: 7 1 - 1''1\ ·;; 7 ~:Ii~ 

O)U, J..:±J:tJ?i-f~/~l:.C:U, R~DO)DO-T-?z:±J 

:tJO)P#O)JJ. C:Lfs; IC O)~ijgJ::., ;:_:Ii S 0) 7 1 - Fl\·;; 7 J.. 

:1JU&lfs;~1J:~~~ML-T••f4~~tO)l'U~ijltt 

fvo 

2) CS c RSYil!l-=f 

CSYil!l-TC:RSYil!l-TU~D~aif~~l'9~ W8il>JJ.• 

fi<=P ;:_ O)f§~*o'N(;J: "L" (: l., l < t!. ~ \, 'o RS Yilll-=f!Jf "H" 

(:tJ: fJl9 c, W~il>h~fit:p(:s~ 1 L-T tW~it:,JJ.(;J: 

<=P~~nl9o fO)~(:(;J:, ~~~9~7' Fv.Af¥JW~il> 

JJ.s,!'/..!11,'L,190 

EWENiil1J~fi-f~, RSYil!l-Tf CSYil!l-Tc~ai1(: "H" (: 

l., * l., l t, /Cl ?'7 L.~~~ffl7 ·;; T (;J:, I) iz ·;; "~:ti* 

ttfvo (EWENfiJ1Jf~, \,'--:;f.::fvCS, RSi "H" (:l.,T 

t WRITEiiJ1J(;t~fi~tiEl'9o) 
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BR93LC56/BR93LC56F /BR93LC56A/BR93LC56AF 

BR93LC56/BR93LC56F/BR93LC56A 
BR93LC56AF 128X16Bit ~ ') 7 Jv EEPROM 

128X16Bit Serial EEPROM 

BR93LC56/BR93LC56A ,.:t, ~~~': 7'0 77.b.R]"fjg~ 

CMOS'l 1J7'Jvl/O?l17'(J);t.-t 1J (EEPROM) "Z'To 

128 ?- l''X16 l::'.";1 1-- (2048 1::'.";t 1--) ~~"Z', *?- I'' 

'fll5JIH:7'7-tO, t.,, ~Ji.i±l t.,, 1!'8i6Ji.Hi? Z: tfJ~'"Z'S 

;!:To 

lbf'F:::J;.... 1-- o-Jvl.:t 5 ~HJi(]) :::J -Y;.... 1''.A:h 1: J:? "lfi:b 

tl.;!:To Z:t\.6(J):::ix/ I'', 7' n--::z, 7-9,.:t, cs~ 

TC SK~-T(J):::J/ r-o-Jvl:J:•J, Dl~-TfJ•6.A:h~ 

tl.;!:To.8i6JJ.•fi~~~DO~-TJ:ij, ~-;:z~

?!Af~~ (READY/BUSY) i±l:tJfJfRJfjg"°('To 

BR93LC56/F t BR93LC56A/ AF (]))I~' '.:t, • 8 i6 Ji.1Jt 
~~~t. {tl.~#?.8i6JJ.RJft~~(J)Ji.-z', {(])~(]) 

.mtm~ttl.:tll'il-"Z'T o 

lhf'F~ij~EEfBllil 
" ~ ff~ ~ cc 

~Mt±lt, -~iZ-.JJ. 

BR93LC56 DIP8 
2.7-5.5V 

BR93LC56~ SOP8 
2.0-5.5V 

BR93LC56A DIP8 
4.5-5.5V 

BR93LC56AF SOPB 

The BR93LC56/BR93LC56A provides efficient nonvola
tile read/write memory arranged as 128 registers of 16 
bits eatch. Five instructions control the operation of the 
device. ·The data output pin (DO) indicates the status of 
the device during the self-timed nonvolatile program
ming cycle. 

2) lbf'F~~~l!!l 

~Ji.i±l t.,a~ : 2.0-5.5V 

•SJ6JJ.• : 2.7-5.5V (BR93LC56) 

4.5-5.5V (BR93LC56A) 

3) flt)illft~)fil 

Jbf'F• (5V a~) : 3mA (Max.) 

*¥.mt• ( 5V a~) : 5 µ A (Max.) 

4)~Ji.lf:l[.,l}J~·(J)7'~~;:z*-l--1/7~;t./j-...fflft 

5l•si6JJ.~1?~•(])~1JJ~•·•7.mtn 

6) ~•si6JJ.~~•1m 

~~)!ii~~·(])· 8 i6Ji.1lt~ 
~5!ii~.Aa~(J)1f s i6JJ.tt~ 

• ~Hf~-f'~li!l/Dimensions (Unit : mm) 

BR93LC56/BR93LC56A 

9.3±0.3 

Rl .o J s 7 6 s I 

u1~ 
[~1-+mt~ RI 7.6±0.3ii-~ 

LD <.O j C.O \f--: 
+ M IN -3+0' 

: ~ ~- I o;±OJ I I " -
"" 2.54±0.3 

1.7 .62±0.3. 8.8±0.6 

BR93LC56F/BR93LC56AF 

5.0±0.3 

B 7 6 5 

~f~ 
1 2 . 3 4 

Wi'~:::i- ~l:J:~•Si6Ji.1lt~ 

7) DIP8pin/SOP8pin t1J,M1~·;1?"-~ 

8) READY /BUSY ~ml~:if-.fflfjg 

9) TTL :::J /Hj- :iJv.Alf:l:tJ 

10) 10 JJ@(])lf~~fJfRJfjg 

11) 101:Frai(J)7- ?if:~~fJfRJfjg 

•Features 

1 ) 128word X 16bit organization 
2) Single power supply operation 

Read : 2.0-5.5V 
Write: 2.7-5.5V (BR93LC56) 

4.5-5.5V (BR93LC56A) 
3) Low Power consumption 
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BR93LC56/BR93LC56F /BR93LC56A/BR93LC56AF 

Active : 3mA (Max.) 
Standby : 5 µA (Max.) 

4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog

ramming cycle 
6) Write inhibit instruction code 

Vee lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow

er up 
Software instructions for write-enable /disable 

7) Space saving DIP Spin, SOP Spin package 
S) Ready/Busy programming status indicator 

• ·f D ·:; ? 111 1" ~-7 A/Block Diagram 

cs 
~%-:T'':J- i.: 
:::i :.-- "o-Jv 
7o·y7:/:i:'i<v-:/3/ 

SK 

DI 

DO 

2 (4) 

71-'v:A 
'"") 7 7 

9) Full TTL compatible input and output 
10) 100,000 write/erase cycle 
11) 10 years data retention 

•m~ 
VTR, TV, / 1)/$1, :h-.A-Tv:it, :::i- l"v.A*/, 

~**·· DIP SW '1>ii'.~m~~~~J.l:. ~~mtf1b~c9 
{) I~ ·:; T I) IHh $11 / '1>.fi~ 

• Applications 

Low-voltage and low-current battery driven models of 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. 

?bit 

R/W 
7// 

3 (5) 

2048bit 
EEPROM7 v-1' 

Fig.1 .A.1Jl1il~ 

4 (6) 

OE int. 

Fig.2 i±l1Jl1il~ 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 

• lext•:A:lE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ffi1ln'llJ.%: Vee -0.3-+6.0 v 
BR93LC56 

500" 1 
BR93LC56A 

i-f"ti~ pd mW 
BR93LC56F 

350" 2 
BR93LC56AF 

-1¥#i.lllilfillll Tstg -65-+125 ·c 
lbfFi.11.lilfillll Topr -40-+85 ·c 

*~T-'111%: - -o.3-Vee+0.3 v 
•1 Ta=25°eJU.l:1'~.lll"t.Qtl-8-l1, 1·e1::-:i~5.0mW'fillt;.Q. 

*2 Ta=25°ell..t.l:1'~.lll"t.Qtl-8"1;t, 1·e 1::-:i~ 3.5mW 'fli!lt;.Q, 

• :llti!HllfUl!1ti'/Recomended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

J 
-~l!h 2.7(4.5)* - 5.5 v 

'lill('lli!J.%: Vee 
lil\:hl:i:l [, 2.0 - 5.5 v 

A:fl'llJ.%: V1N 0 - Vee v 
* tJ •:J ::if*jl;t BR93Le56A/BR93Le56AF O>tl-8-1'1", 

• -~~fi!it.t/Electrical Characteristics (Unless otherwise noted, Ta=-4o-:+as·c, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"L" A:flilil.%: V1L -0.3 - 0.8 v 
"H" A:fl'llJ.%: V1H 2.0 - Vee+0.3 v 
"L" W:fl'llJ.%: 1 Vou - - 0.4 v loL=2.1mA 

"H" l:i:l:flill.%: 1 VOH1 2.4 - - v loH=-0.4mA 

"L" l:i:l:fl'lli!J.%: 2 VoL2 - - 0.2 v loL=10µA 

"H" l:i:l :hill.%: 2 VoH2 Vee-0.4 - - v loH=-10µA 

A:fl 1J-?til ILi -10 - +10 µA V1N=OV-Vee 

l:i:J:fJIJ-?•)l ILQ -10 - +10 µA Vour=OV-Vee. CS=GND 

lbi"Fil3'}ill••mt 1 lee1 - 1.5 3 mA V1N=V1HIV1L. DO= OPEN, f=1 MHz, WRITE 

lbi"Fil3'}ill••mt 2 lee2 - 0.7 1.5 mA V1N=V1HIV1L. DO= OPEN, f=1 MHz, READ 

7.?/t(1'•mt lse - 1.0 5 µA CS=SK=Dl=GND, DO=OPEN 

Test Circuit 

Fig.3 

Fig.4 

Fig.3 

Fig.4 

Fig.5 

Fig.6 

Fig.7 

Fig.7 

Fig.8 

(Unless otherwise noted, Ta=-40-+ao·c, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" A:fl111%: V1L -0.3 - 0.15XVee v 
"H" A:flill.%: V1H 0.7XVee - Vee+o.3 v 
"L" l:i:l :tJ..:1%: Vol - - 0.2 v loL=10µA Fig.3 

"H" l:i:l:fl..:1%: VoH Vee-0.4 - - v loH=-10µA Flg.4 

A:fl 1J-?'llil ILi -10 - +10 µA V1N=OV-Vee Fig.5 

l:i:J:fllJ-?'lilJf ILO -10 - +10 11A Vour=OV-Vee.CS=GND Fig.6 

lbfFll3'}lll•11tmt 1 lee1 - 0.5 2 mA V1N=V1HIV1L. DO=OPEN, f=250kHz, WRITE Fig.7 

lbfFll3'}lll•11tlllf 2 lee2 - 0.2 1 mA V1N=V1HIV1L. DO=OPEN, f=250kHz, READ Fig.7 

7.?/1~1''11i!il lse - 0.4 3 µA CS=SK=Dl=GND, DO=OPEN Fig.8 

430 RD Nm 



Parameter Symbol Min. Typ. 

"L" J.:tJ"CEE V1L -0.3 -

"H" ).1J11!:EE V1H 0.7XVcc -

"L" t±l1J11!:EE VoL - -

"H" t±l1J11!:EE VoH Vcc-0.4 -

A"tJ•J-?11!:il!t lu -10 -

tf:jjJ IJ-?71!:)J!t ILO -10 -
lbf'F~ilOt•il!t 2 lcc2 - 0.2 

A:$1/1~1'11!:ilit Isa - 0.4 

• lll~~1811&181/Test Circuits 

Vee 

GND 

Fig.3 . "L" t±l1J•EEiIDJ'.iE(§Jii\ 

Vee 

GND 

Vee 

( 

cs f'": 1 MHz · 250kHz • 200kHz 

v,N-V1H VIL SK 

WRITE READ INPUT 
DI GND 

BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 

(Unless otherwise noted, Ta=-40~+ss·c, Vcc=2.0V) 

Max. Unit 

0.15XVcc v 

Vcc+0.3 v 

0.2 v 

- v 

+10 µA 

+10 µA 

1 mA 

3 µA 

DO OPEN 

Conditions Test Circuit 

loL=10µA Fig.3 

loH=-10µA Fig.4 

V1N=OV-Vcc Fig.5 

Vour=OV-Vcc.CS=OV Fig.6 

V1N=V1HIV1L. DO=OPEN, f=200kHz, READ Fig.7 

CS=SK=Dl=OV, DO=OPEN Fig.8 

I °" -
GND 

Fig.4 "H" t±l:l:J11!:EE)Jtll'.iE(§Jm 

Vee 

Vee 
I LO 

cs 

GND I V,•O v, 

Fig.6 tf:l fJ IJ - 'J 11!:iJ!t)Jt0'.iE(§Jii\ 

Vee 

1,, 

cs 

SK DO OPEN 

'---~~~~~~~-' 

DI GND 
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BR93LC56/BR93LC56F /BR93LC56A/BR93LC56AF 

• illfl:ilt'YJ 
( 1 ) f,1-t;-=E- F 

*IC O)~f,1-t;O)~tt·:HHJ:, ~tli!lt::";; l

O)~~~ ij!1i3* ij *9• ~O)~M~~i-t 
t;t, cs O)JZ"5...t.•H~O)~f'JJO) "1" A.iJ 

~~L,*9· 

*1 ~#~~···~-~~~~~$7Q77J..ti 

~~ij, -~~~7FvA~7-9~ti~M*ij, 

~*~~7FvA~7-91~~~T~ti~*9• 

(::t- H'./7 'J ;1. / H!lml 

.<>. .<>. 

"" ,., 

~>'Ch:±I [,(READ) * 1 

lt~l6hiiJlig(WEN) 

lt~l6Jt.(WRITE) * 2 

i:7' Fv ;;;jt~J!"1-(WRAL)*2 

lt~l6Mi!'!l::.(WDS) 

il!l:i<(ERASE)* 3 

7- ·;; /il!l:i<(ERAL) * 3 

*2 -~'6#, :i:7FvA1i'~'2.#••t~fi9QC, x:v1H:l:toliV1L~l.'Tti.b> 

i!HR ~to;!. 'E 1J tJ01:1wn Tl.'fo7-9 I Eli!Je<iJ:il!l:i< ~tdf, A.n ~to7-9 llf~'6#*9. 

rmr.i 
t'·;; t-

1 

1 

1 

1 

1 

1 

1 

*3 ;:n.:;~'E- F11, ::t:t::.-:i:..-'E- Fl::~*'· jllpfi!!!ll~~~illf1'912':..-1'11, ;1.-:1J-1:sr.i1.,.g.;p-tt< to~''· 

(Ta=-40-85°C, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK 'J J:J ·;; 'J ~illlh fsK - - 1 MHz 

SK "H" P~r.i tsKH 450 - - ns 

SK "L" ~r.i ls KL 450 - - ns 

CS "L" ~rill tcs 450 - - ns 

cs t? ., t- ..,, ., /~r.i tcss 50 - - ns 

DI 1:! ·;; t- 7' ·;; /P~rdl to1s 100 - - ns 

CS ;t--Jv F~l'll'J tcsH 0 - - ns 

DI * - Jv i-:·~r.i IDIH 100 - - ns 

7-9 "1" l:l:!:hiUI~rill tpo1 - - 500 ns 

7-9 "O" l:i:!:hi!UY;~rill tpoo - - 500 ns 

CS J: IJ l:i:!:1Jff:lE:* 1'(7)~r.i tsv - - 500 ns 

CS J: I) 1:1:!:1J High-Z * l'O)P~r.i IDF - - 100 ns 

=!!' ~ 16 Ji. if 1' 'J M~r.i IE/W - - 10 ms 

(Ta=-40-85°C, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK 'J J:J ·;; 'J ~illlh fsK - - 250 MHz 

SK "H" ~rsi tsKH 1 - - µs 

SK "L" P~r.i ISKL 1 - - µs 

CS "L" ~r.i tcs 1 - - µs 

cs t? ., t- 7' ., /~roll less 200 - - ns 

DI 1:! ·;; t- 7' ·:; /~rill to1s 400 - - ns 

cs * -Jv Fn~r.i tcsH 0 - - ns 

DI * - Jv l'~r.i IDIH 400 - - ns 

7-9 "1" 1:1:1:n~~~r.i tpo1 - - 2 µs 

7- 9 "O" l:i:!:h~~~r.i tpoo - - 2 µs 

CS J: IJ 1:1:!:1Jff:lE:* 1'(7)~r,,, tsv - - 2 µs 

CS J: I) 1:1:!:1J High-Z * l'O)~r.i loF - - 400 ns 

•~16hif1' 'J ;i,~r .. i IE/W - - 25 ms 

432 naNm 

::t« 
7'1'v.A 7-9 :::i- I' 

10 OA6-AO 

00 11XXXXXX 

01 OA6-AO D15-DO 

00 01XXXXXX D15-DO 

00 ooxxxxxx 
11 OA6-AO 

00 10XXXXXX 



BR93LC56/BR93LC56F /BR93LC56A/BR93LC56AF 

(Ta=-4o-as·c, Vcc=2.0V) 

Parameter Symbol Min. Typ. Max. Unit 

SK ? Cl ""J? f,!i])Jt:J[ fsK - - 200 MHz 

SK "H" l!i¥rai lsKH 2 - - µs 

SK "L" ~r .. i ls KL 2 - - µs 

CS "L" ~fl,, tcs 2 - - µs 

cs -1z ., 1- 7' ., :t~r .. i tcss 400 - - ns 

DI i! ·:; I- 7' ·:; :t~r .. i to1s 800 - - ns 

cs *-Jv ~-~r .. i tcsH 0 - - ns 

DI * - Jv l'~r .. i IDIH 800 - - ns 

"i'- :;r "1" :±111;1u1~r .. i tpo1 - - 4 µs 

7- :;r "o" :±1:n;umr .. i tpoo - - 4 µs 

CS J; IJ :±l:tJ High-Z :l: °{'O)~r,,, loF - - 800 ns 

cs 

SK 

I I : 
tcssi--__,...~_tSKH-----tSKL------------l J----,tcsH 

I ;....'---~ I 

DI 

~tpoo I I i------.it " i----itPOI 
I 

/ 
I 

'i--I I 
DO (READ) 'k I 

I 

I I 
i------, t OF 
I 

)-DO (WRITE) < STATUS VARIO 

• 7-$1(;1:, SKO):il:!,J:.t.flJ(::jj:i]liJll.,l" DI J;IJ]jlUJ)l,JJ.:l:9 0 

• READ P;f, 7- $1 (;j: SK O):il: "5 J:.t.f IJ(::ll'iJJlij l., "( DO J; IJ :±l:tJ ~ti :l: 9 o 

• WRITE P;fO) STATUS VARIO (READY/BUSY) (;I:, \!j ~ )2,JJ.iijJ~J..:fJ{iO) cs :ll: "51'1.f IJ J; IJ tcs Pl~, cs If "H" O)~r .. i 
DO J; IJ :±l:h ~ti, )XO)iilJ~O)mJM:ll:'. ·:; t-tfJ..:tJ ~ti~ :l: 1.'li!ll.Jl'9 o :l: t~ CS 1i, "L" O)~r .. i DO (;I:, High-Z t t;i: IJ :1:9 0 

• ~'E- F;ii;fi*!7~i, i*J$l9lllll 1J iz ·:; t-O>t~~-13. CS~ "L" t t...t~~i, ;xO>IM'F'E- F ~:lii;fi t...-r < tf. ~ ~ 'o 
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(4) ~bl±!(., (Fig.10) 

~b!±l(.,~i~~T~c. An~nk7~VA~7-9 

(16bit) I~ 1) 7 Jvl:l±ln (., * T 0 * f.:, ~~1!1R AO ~l& 

ij~b•~~~~~ffij~~mi.,z"~<§~-~~ 

~) l!±ln(.,tTo tk, ~-~7-9~SK~~~~ff 

•H:~n~ i., z1±1n ~ n *To 
(5) -~~bl'i]'fjg (Fig.11) 

~lJi!:Ml:A•, *ICl;f:, ~$RESET@~l:J:-::>Zif~~ 

b~.!l::.~!mc '.t-::> Zs IJ tT~l", if8~b6-:f>HJ-?ilii 

1:, -~~hl'iJfjg6-:f>l~ffT~~,~1Jf~IJ tTo tt.:, 
-Jl.:.~61.;l~ffT~ c, tl8~h~.!l::.6-:f>HJ-? 1J>, 

~lJi!i~~*l"•~cf.tijtTok~(.,, ~bl±ll.,61.;~, 

cs 

SK 

DI 

·~~hl'iJfi~~.!l::.6-:fll:OOn S -fl'iJfjgl"T a 

(6)f!:~~b (Fig.12) 

.:.~6•~. m:iE~nk7~VA (M-M)~. An~ 

nt.: 16bit~7-9 (015-DO) Hf~~btTo ~1!1R~ 

if8~b~, OO~J&ij~bSK70~7 (A9-~~~ 

~An~SV70~7§)~~"f'ffij~~~~~~~ 

"'F1Jfl) l:J: IJ Im~(., tT o 

STATUS 1~!±1 (.,f.t~'~.g. (CS= "L" !ifil:lE) l;f: tE/W I: 

Vf~' Max.10ms, STATUS l~!±IT~~.g. (CS= "H") 

l"l;f:, DO J: IJ "L" (BUSY) 1J>'l±ln ~ n z~,~~r .. i, T 

~Z~6•1~tHHtt1tA~l". ::J'7/ i-·~Anlff;b 

f.t~'l" < f;3.~~'o 

DO ~~~~~~~~~~-1' 0 ~~tv-\__ 
High-Z ~~~ 

(*1) lllltil (:<.:$!- ~) i::·y ~ CS.1r'5-.tl.flH~, :IH1H:7'-1' "1" t:.AtJ t,tol:l'!, <::h.t:lllltili::·y ~l:~iltl-:l:To :l:tdlfXO) "o" .AtJ{~ "1" t: 
.AtJVrt, <::h.t:lllltili::·y ~I: t,, P.lilll:O):t"'<v-:,,3/t;lllltilt-:l:'to <::h.l!PXFL:illt-"'7.>~~t;l:-::>L'-C~li<.'To 

(*2) 7'i"v7.:t-H'/?IJ;</Hlff~ ;if<1c1:1;1:, i'tJJ.tf:jt,~t;lli!'l:O)JJ.'fj"~f.i:7'i"v7.:t-~1'/? 1J;</Hift~tJ'N.>•J:l:To <::ti.I!, _t);EO)i'tJJ. 

tl:1 V!ll;nl:&'l:;l! SK? Cb? t:lli'li vr .AtJ't9 <:I: l:J: IJ' -.t'flt7' "'v 7.0)7-1' t:li:~li!JJ.tl:l'tl!ft~<.'T 0 *to, :t- ~ 1' /? IJ "/ ~'*'cs l;t "H" 1:flj! 

?t(foc'!L'o 
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C3 ~ 
I I 

SK lflJ1lfilJlJ1J5UUUU1J~ :-~ 
A ,--;-\ r. r. A ~~I I I 

DI dL_J 1 ~ '~~~: : fZ,, 
' I ---":-tsv 'r-\._ 

DO ----------lf--------l~READY-
High-L I I I 

(STATUS t:-:>l.'T) 

il8i6h$1i.At.Jfi0) CS3L"5"""F1f~) J: IJ tcs (Min. 

450ns) J..1~t:csi "H" c9.Qc, tf8i6Jt.~ficp= 

BUSY "L", $1;*¥.m!~®= READY "H" 1flli 1J ~ti.* 

9o 
$1;1i!f~~fl.!l (STATUS= READY) 7! ~ti. ti, lE/W 

(Max. 10ms) J..11*rc· t,;.};:0)$1;H'T?;: t 1Jf7! 8 3: 9 o 

Z:O)tct/>, tE/W RS:r .. iJ7ilt: CS= "H" t l.,T, SK, DI t: 

.At.JW.A.Qc, ~~-rti~L,TL,*?Z:cW~ij;f:90)7!, 

CS= "H" O)RS:r .. ,,;1:, DI= "L" tt.,T<tC.~l.'o (~;¥t: 

.A.1.J*-~O)~ffl•O)~~. ~-w~~7!9o) Z:O)Z:c 

(i9~TO)t!'8i6h$1;t:.M 'T~)l7!9 o 

H1gh-Z 

~ 

(5) fF.7' l''v.Ail8i6h (Fig.13) 

Z:0)$1;7!(i, 9~T0)7' l''v.A (128 '7- I'') t:, .At.J 

~ntc 16bit0)7-~iJRJ!lift;::if8i6h3:9o 1 '7- FT 
-:i~~L,Tif8i6C0)7!~~<. -ffiil8i6Jt.ifi?~t/>, 

il8i6hai¥r .. i (i tE1w ';::Vf1, ', Max. 10ms O)Ji. 7!9 o 

(6) il8i6Mihl:. (Fig.14) 

~iliU~.Afi, tf8i6Jt.RJ~Eifii°1ii~fi9.Q t, i18i6h~ 
tt~fl.!lc~ij, ~Mif8i6Jt.$1;fV7~~I7'~~~~ 

/i! Jt.- t., 3: 9 o tdC. t.,, ~hlli t.,@1ili~fiRJ~g7!9 o 

tl'8i6hRJ~g~fl.!l0)3: 3:7!9 c, ~~ Til8i6Jt.$1ii .A 

1.J~:h,~~~BiJ8i6Ji.f~~L,*9o Z:O)J:-j~~ti~ 

ilW<"tc~';::t,, il8i6h*!7fi,;1:, tf8i6h~tt$1ii 

~fi ~:ti .Q;: ti .tJ 9 9 ti> [., * 9 0 

Fig.14 tl~U,JJ.~Jlif 1"7 Jv91 :;_ ;_, ".1' (WDS) 
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0 

Fig.15 BR93LC56/BR93LC56A Fig.16 BR93LC56F /BR93LC56AF 

~-=Ht;I} 
~.:r:g ~ -T ~ llJl 

DIP SOP 

1 3 cs 7 ·:; 7'-lz v-7 I- .A:fJ 

2 4 SK :/ •J 7' Jv-7 o "J -7 J.:fJ 

3 5 DI 00~1::·;1 I-, :;t"(::J- F, 7' Fv7-, ».1.J:/'J7'Jv'T-~A.1J 

4 6 DO :/ •J 7'Jv7'- ~ t±l1J, READY/BUSY 1=*!$;f;l.:IJ&~~t±lfJ 

5 7 GND '17/ I'' 

6 8 NC 1!\0l~ 

7 1 NC ~fl*'!: 

8 2 Vee ~;Jill 

• ~llLf:.O)i:Ul 

< 1) *.:c- i-·O)q:. -v /-tz 11;JJ~ 

436 

<READ> 

1 t: ·;; c 

i-----IJ- Ft- 1'<7>'.i:IZFs91:;t;L'coF-\' /izJvOJ~E----~ 
oF-1' /iz!Vif: OS"L" 

<WRITE, WRAL> 

16 i::· '/ c 

t E/W I 
I 
I 
I 
I 

:------------- ------------b-l 
a: OS"L"or V00 OFF(-tc)ToF-1' /iziv 
b: L';')'f,f'"''f'f,tT·toF-\'/tJv'['OJ~E . .:mrzra9TV,, OFF1:9'"'1:, 

f\;17£7 i'v:A<7>7"'-:$>1;tf!i'filEC<tL;<1±!v. 
1'c : V00 OFF(OS="L" I: L to if Vee OFF I: L -C ( t: ~ L'. 

Fig.17 
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(2) .A:$l/1"\·1'Pi¥<T.>91' ~/~.fl.::-:n'T 

Fig.18 ':~9 J:? ,:, .A :$1 /J"\1'Hi¥': SK 11~· "H" <T.>Hi¥ 

cs i3L!>...t,Hi c, -t<T.>3L!>...t1.f1J .I ·;,r :J't' DI <T.>t\:f!!l 

fMCJJ.).6/t, 't' G*? ~~11f&l I) *90 -to:>~ DI 11f "H" 

t.: e:, ~ti 1mitia l:::'.";.r t- e: JJ.tJ: G, l:::'.";.r t--f ti 1 m~ 9~ 
~1.f6i>IJ*9 (Fig.18cpa#.i,) 

.A:$l/J"\1'ai¥sJ:Lf'fiitf.ON/OFFnif,i, ~.A:1Jk:J: "L" 

<T.>t\:®C: GT< t.:'F5'v' (Fig.19~00)o 

a,<!:\ : l\'tlll{tllifo:>lll!J!t r:· ·1 H.!i:il!i' 
b.9. : nl)(oioo11t r: , ~ 1.!i:il!i' 

SK -i_nJl_ 
I I 

cs __j-r--t-
1 I I 
I I I 

DI~ 
I I I 
a b 

SK __JLJl_ 
' ' I I 

cs ___;t-i-
I I 
I I 
I I 

DI~ 
I b 

(3) 'fiitf. ON/OFF Hi¥<T.>)i~$Jji 

'ii~ ON/OFF Hif Ii, CS f "L" 1: GT< tC. i5 'v' ( Fig.20 

~OO)o 

CS 11f "H" <T.>t\:®'t'';I:, EEPROM 'i7'?71' /t\:®C: 

tJ: IJ *9 o ~ti S H1H.l:.9.Qt.:.it.>,:t, ~itf. ON Hifl:,i, 

CSi "L" (71.AI1':7'Jv'f:-F) ':GT<tC.F5'v'o 

(CS11f "L" <T.>t\:®'t''i, 9/'\'.T<T.>.A:1Jf~i'/i!JvG* 

9o) 

*~• ~itf.3L!>T#ijai¥~U, ~itf-51'/<T.>~--<T.>~W 

1:J:1J, 11t~itf.t\:®11fA<~< ~c11f:1f;tSti*9o ~o:> 

c8t, Mil.l\cii!il~<T.>Jtiti,:J:•J, ~tJJf'i:, ~'i!if81.6JJ.f 

9.Qs-'fti#6i>ij*9<T.>'t', 'fiitf.OFFai¥~t~i"~ 

': G T < t.: F5 1, 'o 

*IC ':(i, ~tf81.6JJ.f5151.1:.M~c GT, POR (Power 

on reset) IE!mf &'t Ts IJ * 911f, 11t~itf.t1Jf'F f ~~ F5 

-It.Qt.: .it.>, Vee 11f*11.3V 't't1J1'1=9 .Q J:? ':&:JE [.,Ts IJ 

*9oroRti~•u, •81.6JJ.~l.l:.t\:f!!l~IJ:ij*9~ 

CS11f "H" "'f9C:, /1'.A'.(:J:IJi'iJtmt\:®l:tJ:.Qs-t 

ti~&>ij*9o ~~G. roRIE!mu, ~itf.ONai¥o:>JJ.• 

5di"'f OFF ai¥t: litJJf'F G *-!t /t,o 

*t.:, ~!,:'ift~itf.~[£aif<T.>~'i!if81.6JJ.ff5jj('t.:.lf.>, Vee 

11f*12V J-:ff (Typ.) * "'(:' (i, 'i!if8).6JJ.fil'f;i IJ -tz ·;; t-9 .Q 

IE!mi f*l~ [.,Ts IJ * 9 (Vee-lock out IE!mlo 

* BR93LC56A l't;til(.J 3V J;(l'(Typ.) I: t.i:-.:> <'.' t; IJ :l'T o 

.,,-~~---.--------------

GND 

+5V- - - - - ~ - - - - - - - - - - - --

CS GND _,{' I _____ l\'-----------------
\ <::::: 
!f!\\. 'i§U Elo \. 'i§IJ 

(Jill\. 'iJU) CS pin tl Vee I: :1 WJ7 ·; :1<'! :11. <'.' \.' Qo <:O)Jl'i!;l::li\'I: CS tJ< 

"H" (7'?7-f :1:1;0.!l) /::t.i: IJ, EEPROM t;t/ ·f;:(~O)~Wl:J: 

IJil!ibft, :l!tl~ll>hTQSf:ll.tJ'i!!)IJ:l'To CS},,:f.JtJ'High-Z 

1' 'tJ <'.: O)~JO)J:? l:f.i: Ql.!!'i!;tJ<.Jo IJ :!'TO)'{' 2:'.)i:;i; ( f!. <'! \. \ 0 

(Ji!\.'iJU) ili!liON/OFF~ "L" l:t.i:.._,l\.,Qo 

Fig.20 

(4) ?r:J·;,r? (SK) <T.>3L!>...t11flJ~1~ 

BR93LC56/BR93LC56F Ii, ? Cl ·y? Yi/i-T (SK) <T.>f~-i} 

3L!>...t#ijai¥~(tr) WA<. ~~m{;}51'/~&>.Q-'.JE 

~...t<T.>/1'X#m~G~~~. ?r:Jy?<T.>~~~/t-~J: 

.Q~t1J~fm~9~c#&>ij*9o ~tiff515~~.it.>~, 

BR93LC56/BR93LC56F 0) SK A :1J ': (i, ~ .:i ~ ·y t- t-

1J 1H:f*l~GTs•J *90 *t.:, ~<r.>1EJm<r.>1:::.A7 'J ~A 

~u. *1Q~c&'.lEGTsij*9<r.>-r, tG~.A:1J~ 

/ 1' .A' 11"m~ 9 .Q J: ? "'(:' &> ti (;f, / 1' .A'~ 11~· 0.2Vp .. p J,,.:.( 

T':IJ:.Q J:? ': [.,T < t.: F5 'v ' 0 * t.:, ? Cl ·;,r ?<T.>3L!>...t11f 

IJ, 3L!>T11~·1ni, "'f8.Qtdt~<IJ:.QJ:?,:GT<t.:F5 

(5) 'iiiliiLI 1' .A'':~'v'T 

BR93LC56/BR93LC56F ,;1:, :@i8).6JJ.~7Hi¥':~~EE* 

o:>•~o:>'fl~ff*:IM-r•'flG*9~ -to:>ni¥~'fl~o:>~ti 

11"~l5.Q~~11~·&>1J*9<T.>"'f, Vcc(Spin)-GND (Spin) 

r,,,,: 1000pF .1-:l...t<T.>~fif~ttT < tC. F5 ~' (SOP 0) Vee 

t;J: 2pin, GND ti 7pin) 0 

(6) DI/DO il.ltli9.Q~~ 

BR93LC56/BR93LC56A 'i, ~3L [., t.: A :1J Yi/i-T DI c !±l :1J 

Yili-T DO ft!>, 511' ~ / ?7 i' - t- ...t "'(:' t11UJIJ<T.>1~{;} 
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c VtJll11J:fl-?Tl.':1:91f, ;:tLG DI, DOil:IFff'ai1:t! 

MRi~A9Q;:e:~~ij, 1~m71/~~Q~/f.. 

D-JL-f 9Q;::: ctlC:i! :1:9 a 

1/0 PORT 

R 

BR93LC56/F 
BR93LC56A/AF 

1) µ-COM :±l:tJ c DO :±11.J c (f)"j!- 91ti~ BR 

93LC56/BR93LC56A A :±1 :t.J 9 1 ~ / 7 J:. c:' µ -COM 

:±11.J t.» G DI A 1.J 1'(!) i-· 71 :7' c DO :±11.J fJ• G (f)f~'~t±l :f.J 
n~·. ll'i.IHifl;:~~9Q(f)t;I:, 1)- F-lf1?JL-aif(f)AOJ" t<v 

.A 7'- 9 i Jll(IJ ~{; 1 ? D ·;i ?-tf1? JI.- (DO Yl/iT-1: t;l:5f 

~-t::··:.i f.. "O" iJ~':±l:t.J~tLQ) (f)Ji-C:9o 

~ift;:, J" Fv.A-T'-9 A0=1 (f)aif, µ-COM(f):±l:t.Jt;I:, 

DO Yl/iT-l:m!JIX ~ti Q ~mf~mf c ~ IJ, R t;t: f (f)~mflfilJ~R 

t!M c ~ IJ :I: 9 (f) 7!, µ-COM S ~ rJ BR93LC56/ 

BR93LC56A (f)~mtlif:i:t.J i ;f:l;l;:~jE 9 Q R iJf1{:,~C:9 0 

~s. 1~m71/~~Q~/f..D-~C:~. DOt±l:t.J~ 

§ ~ - t::' ·;i f.. "O" iJ~':±l :tJ ~ti""[ I.' Q c i! µ -COM (f) 110 

J"Fv.A7-9AOi:±l:t.J$7!•Q~~. §~-e~t-~ 

:±lt;t::lf'ljgc~IJ :1:9a 

2) DO t±l:t.J(f) DI A1.J1'(f) 71' - 1''1'\ ·;i? DO Yl/iT

iJ• G 7- 9 iJ"t±l :t.J ~ti, R iii[.,""[ DI A:t.J 1;: 7 1' - 1''1'\ 

·:.i?~tLQ(f)t;t:, At±l:t.J91~/?J:.7!t;t:, 

·READ$<!(!) DO 7-9t±l:tJ 

·WRITE, WRAL (!(!) READY/BUSYf~~:±l:t.J~iJ"•IJ 

:l:9o 

BR93LC56/BR93LC56A (f).f{;l!ljgJ:., ;::: ti G (f) 7 1' - 1''1'\ 

~?A:t.J~. &$~~~~~Mt.,z~•t~~Qt(f)<!~ 

• IJ ;!:-it /t,o 

;::: ;::: 7! t;I:, µ-COM c BR93LC56/BR93LC56A (!)*2,A:t.J 

1)-?~mtiJ~·~~~-ttQ R C!O)~/l:~l'l:M [.,""(, µ 

-COM A:t.J v«JL- i+~HJi'-"?;::: c tJ"1l,~C:9 a 

SK i A 1J [., f:::. ~WC:, READY /BUSY .f{;l!ljg i ~ffl 9 Q ~ 

.g, READY f~~(f) "H" iJ":±l:t.J ~ti""[ fJ• G 4? D ·;i? P.1 

1*11: CS i "L" 1:5ic l..,.A9/l'\1~Wl:tC: [.,""(( t!. 
~l.'a 5?D·;i?P.1J:.A1.Jl..,f;::.~.g, READY "H" iml~ 

t::'·;i f.. cili-~ [.,, DI O)~Wt:<{:-?Zt;t:, WDS~(f)'E- f'' 

iJf~f'F [., ""[ [., * \, \ * 9 0 
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BR93LC66/BR93LC66RF/BR93LC66A 
BR93LC66ARF 256X16Bit ~ 1) y J(I EEPROM 

256X16Bit Serial EEPROM 

BR93LC66/BR93LC66A ,;!:, ~*B~':7"o?'71'iiJti~fJ 

CMOS ~I) 7' Jv 1/0 9 17°(!) ;!. 'E 1) (EE PROM) """('To 

256 '7 - F X 16 t: ·;; t- ( 4096 i::· ·:; t- ) tt4P.lt-z', ~ '7 - I'' 

fm_glH: 7'? i7 .A [.,, Wt#:±:[.,, if 8 )2,J; ~ff?.:_ C :l.f-z' 8 

:!:To 

IJJf'F:::i:-- H:1-1i...i;1: 5~m(J):::i?;.; i-·.Ani:J: ::iTfr:b 

h:l:To .:.hS(J):::J?/F, 7'Fv.A, 7-?IU, CS~ 

=ft SK~=f(J):::J/ t-O-Jvi:J:IJ, Dl~=f1J'SA1J~ 

h:l:To.8i2>JJ•ff~~UDO~=fJ:ij, ~-;z~-

9 .Ai§-5- (READY/BUSY) :±::tJtFi'iJljg-z'T o 

BR93LC66/RF t BR93LC66A/ARF (J))l;1,q;1:, •8)2,J; 

•tt~EEC:, f h~#?.8i6JJiiJU~EE(J)JJ-z', f(J)~ 

(J)·ti~, ~il=tt ,;1: ICil- -z' To 

ihf'F'ill:i~'ill:EElBOO 
"' DD :g ff~ ti; 

~JJ.1:1:1 L, -~U,J;. 

BR93LC66 DIP8 
2.7-5.5V 

BR93LC66RF SOP8 
2.0-5.5V 

BR93LC66A DIP8 
4.5-5.5V 

BR93LC66ARF SOP8 

The BR93LC66/BR93LC66A provides efficient nonvola
tile read/write memory arranged as 256 registers of 16 
bits eatch. Five instructions control the operation of the 
device. The data output pin (DO) indicates the status of 
the device during the self-timed nonvolatile program
ming cycle. 

• ~llt 
1) 256 '7- FX16 !::' ·;; t-ff4j;Jt(J) EEPROM 

2) IJJi''F~EElB!m 

~JJ:±l [.,. : 2.0-5.5V 

fJ8)2,J;.: 2.7-5.5V (BR93LC66) 

4.5-5.5V ( BR93LC66A) 

3) ft{;)lljftilt)m 
IJJf"'FR~ ( 5V R~) : 3mA (Max.) *¥•• (5v•l :5µA(Max.) 

4) ~JJl:±l L,IJJ{'):.(J)J' F v .A~ - t-1 /? 1J ;1. / t-•tiE 

5lfl8i2>JJ~1?~•(J)~1JJ~~·•7•n 

6) ~fJ8i6JJ5"ntt•tiE 

fft~i]iji!tfE•(J)• 8 ~JJ·tt 

~ijjj~.AR~(J)if 8 )2,JJ•tt 

• *Jf~'tj-~~/Dimensions (Unit : mm) 

BR93LC66/BR93LC66A 

~Is 9~3±;.351 °' 

DI~ 
"'[i'I ivmi~ f117.6±0.3ii-~ 

• "' I "' IT-ti M IN ,..: 
: ~ . ~ I 0.5±0.11 I 0.3±0.1 

CC> -..J 2.54±0.3 
17.62±0.3° 8.8±0.6 ' 

BR93LC66RF /BR93LC56ARF 

5.0±0.3 

8 7 6 5 

~ ~[(;J 
1 2 3 4 

~_L___ __ _ 

~ -~j_finn.n a 
-1 "'1 .. JL c: -I 1--

0 1.27±0.2 0.4±0.1 

$~:::i- Fi:J:.Qif8i2>JJ•tt 

7) DIP8pin/SOP8pin c1Mi!U~·;;J;--:Si' 

8) READY /BUSY :11;;!1,!l~ff-•tiE 

9) TTL :::J /H7- :;l';i,.,A:±:t.J 

10) 10 JJ@J(J)·~~tiiiJtiE 

11) 101f.r,,i(J)7- ?lf*:f,¥:1.fiiTtiE 

•Features 

1) 286wordX16bit organization 
2) Single power supply operation 

Read : 2.0-5.5V 
Write: 2.7-5.5V (BR93LC66) 

4.5-5.5V (BR93LC66A) 
3) Low Power consumption 
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Active : 3mA (Max.) 
Standby : 5 µ A (Max.) 

4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog

ramming cycle 
6) Write inhibit instruction code 

Vee lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow
er up 
Software instructions for write-enable /disable 

7) Space saving DIP Spin, SOP Spin package 
S) Ready/Busy programming status indicator 

• -:7" D ·y ? 1f 1' 7"? 7 A/Block Diagram 

cs 

::J / ~ D-Jv 

SK 

DI --+---.-1 

DO 

1 (3) 2 (4) 

rf'v;:z 
J\".J 7 7 

9) Full TTL compatible input and output 
10) 100,000 write/erase cycle 
11 ) 10 years data retention 

• JJ.llt 
VTR, TV, 7 'J;.,, 9, :h-7.. :r i..-~. :::i- f'"i..- 7..;t-/, 

~**#ii!, DIP SW O)iji ~;fl~ ~-[tiltl.±: • ffct71)Jff ~ ~'~ c 9 
~ J{ 'YT I) ~lb'.>11' -J'O)#Jl!.fi 

• Applications 

Low-voltage -and low-current battery driven models of 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. 

R/W 
7/7° 

3 (5) 

4096bit 

EEPROM r v1' 

Fig.1 .A:l:JllilU 

4 (6) 

-e__Vcc 

OE int 

r-GND 

Fig.2 1±1 :1J llilli3 
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• ~M:B:::k:JE:~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

mtin•m: Vee -0.3-+6.0 v 
BR93LC66 

500* 1 
BR93LC66A 

i¥n~m$1<: pd mW 
BR93LC66RF 

350* 2 
BR93LC66ARF 

1¥:ff).gJliBIBI Tstg -65-+125 ·c 
lb11').gJl*BIBI Topr -4o-+85 ·c 
~~iiFf'ilff - -0.3-Vee+0.3 v 

*1 Ta=25·ei:tJ:.1'1'l!llT911~1;1:, 1·e I::?~ 5.0mw ~~[;9, 
*2 ra=25'CJ.> . .LJ:.Z'fllll"t9ll~l;t, 1·e1:-.)~3.5mW~iltl59, 

• :tl~llJfl:~#/Recomended Operating Conditions (Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

J 
-~U,.;tJ. 2.7(4.5) * - 5.5 v 

'lltiJil'lltJI: Vee 
~hlfl [, 2.0 - 5.5 v 

.A1Jilta: V1N 0 - Vee v 

* 1J ·y :::Ji*!l;t BR93Le66A/BR93Le66ARF O)Jl~1'T, 

• 'll~tr:l*'tt/Electrical Characteristics (Unless otherwise noted, Ta=-40~+as·c, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

"L" .A1Jiltff V1L -0.3 - 0.8 v 

"H" .A1J'ilff V1H 2.0 - Vee+0.3 v 

"L" :±l1Jtff 1 VQL1 - - 0.4 v loL =2.1mA 

"H" lfl 1J'ilff 1 VQH1 2.4 - - v loH=-0.4mA 

"L" :±l1J'lltl3: 2 VoL2 - - 0.2 v loL =10 µA 

"H" lfl1Jiltl3: 2 VQH2 Vee-0.4 - - v loH=-10µA 

}..:fJIJ-7'.liJnl lu -10 - +10 µA V1N=OV-Vee 

:±l1J 1J-711tmt ILO -10 - +10 µA Vour=OV-Vee. CS=GND 

lb11'~)1!Jlftmt 1 tee1 - 1.5 3 mA V1N=V1HIV1L. DO=OPEN, f=1MHz, WRITE 

lb1'i'~)lll••mi 2 tee2 - 0.7 1.5 mA V1N=V1HIV1L. DO=OPEN, f=1MHz, READ 

.A:$! //{-(.)Jf( Isa - 1.0 5 µA CS=SK=Dl=GND, DO=OPEN 

Test Circuit 

Fig.3 

Fig.4 

Fig.3 

Fig.4 

Fig.5 

Fig.6 

Fig.7 

Fig.7 

Fig.8 

(Unless otherwise noted, Ta=-40~+ao·c, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" .A1Jtff V1L -0.3 - 0.15XVee v 

"H" .A1Jtff V1H 0.7XVee - Vee+o.3 v 

"L" :±l1Jtff VoL - - 0.2 v loL=10µA Fig.3 

"H" :±l:1J'.llJI: VoH Vee-0.4 - - v loH=-10µA Fig.4 

}..1J 1J-7'il)Jf( lu -10 - +10 µA V1N=OV-Vee Fig.5 

:±l1J IJ-7tmt ILQ -10 - +10 µA Vour=OV-Vee. CS=GND Fig.6 

11111'~)1\1 •• lllt 1 lee1 - 0.5 2 mA V1N=V1HIV1L, DO=OPEN, 1=250kHz, WRITE Fig.7 

lbf'F~illlfUtmt 2 lee2 - 0.2 1 mA V1N=V1HIV1L. DO=OPEN, f=250kHz, READ Fig.7 

.A:$! //{-f'ilmt Isa - 0.4 3 µA CS=SK=Dl=GND, DO=OPEN Fig.8 
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(Unless otherwise noted, Ta= -40-+ss·c, Vcc=2.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 

"L" .A.:1JT!i!££ V1L -0.3 - 0.15XVcc v 
"H" .A.:tJ'lli:££ V1H 0.7XVcc - Vcc+0.3 v 
"L" 1±1:1J~££ VoL - - 0.2 v loL=10µA Fig.3 

"H" 1±1 :1J11!:££ VoH Vcc-0.4 - - v loH=-10µA Fig.4 

.A.:fJ 1J--711i!~ lu -10 - +10 µA V1N=OV-Vcc Fig.5 

1±1 :1J I) - -7111:~ ILO -10 - +10 µA VouT=OV-Vcc. CS=OV Fig.6 

iJJft~illi••~ 2 lcc2 - 0.2 1 mA V1N=V1HIV1L. DO=OPEN, f=200kHz, READ Fig.7 

A9/1{1il[~ lss - 0.4 3 µA CS=SK=Dl=OV. DO=OPEN Fig.8 

• lll1JlE:18113~/Test Circuits 

GND 
GND 

Fig.3 "L" !±1:1J11!:££il!U'.iE@i3 Fig.4 "H" i±1:1J11!:££il!i'.iE@i3 

v,, 

v,, 
I co 

cs 

GND GND re"· 
Fig.6 H:l1J I) -7"<!!'.iiOU!E!fi!~ 

v,, 

I" 

cs 

OPEN { 

cs f'": 1MHZ/250kHz/ 200kHz 

v,N~v1H1V1L SK 

WRITE/READ INPUT 
DI 

DO 

GND 

SK DO OPEN 

DI GNO 
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• llJfF~lll'I 

( 1 ) ;filtJ"-t - t-:' 

*ICO)~;fi]tJ"O)~tt-:>~t,d:, ~~c'.";; i'

O)g~~~~*~*9• ~O)~~~~i-.t 

,;1:, cs O).lz:!,_l:_ljf~O)~:fnO) "1" ).1J 

~~L,*9· 

* 1 ~.7;.tfl [,~1oft'.if:i~O)·· l.,fc SK? l::J ·y? }.tJ 
~~ij, ft'.if:L,~7Fv~0)~-9t±ltJ~M*ij• 

~~~~7Fv~0)~-9t•aL,TtfltJL,*9• 

(;f-~1/? 1J;l./H,\l!>m) 

*2 IJ~;;>,;;., ~7 FvXl'~0J.l.~1oi~i'J9~ I::, 

_,,_ .6. 
op ,., 

Wl:hi:l:l [.,(READ)*' 

:if~ 0h i'illiE(WEN) 

ti'~ )2'.i'J.(WRITE) * 2 

f£7' FvXil~~h(WRAL)*' 

:!f~U,M~.tl:.(WDS) 

5l!l*(ERASE)* 3 

7 ·y /5l!l*( ERAL) * 3 

JRtR 1_, to~ 'F ') -t> 1~ccttt>'n. -re' t·-T--11iEltJJA~Cc)l!l*1. toi~ .. 7'.tJ I, tc'r'-9 i tl'~;;>,;;. :!'9, 

ml~ 
l:::'-y " 

1 

1 

1 

1 

1 

1 

1 

*3 2:tl.GO)'E- nt, :t/~3/'E- e·1:: 1.,*'· jj!Jf~!!lO)l!llO)IJJi'l"912:;...'.'.ili, ;<-:IJ-c:t;roic'S'bit< t.C~''· 

(Ta=-4o-ss·c, Vcc=sv±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK '7 D ·y '7 jj!ij)/ttt fsK - - 1 MHz 

SK "H" llil'ra'I tsKH 450 - - ns 

SK "L" Pi¥ril! ls KL 450 - - ns 

CS "L" Pi¥ril! tcs 450 - - ns 

cs -tz ·y I- 7' "J /Pi¥ra'I tcss 50 - - ns 

DI -tz ·:1 I- 7' ·y /llil'ra'I trns 100 - - ns 

cs ;j<-Jj, rllil'ra'I tcsH 0 - - ns 

DI * -Jv Fllil'ra'I trnH 100 - - ns 

.:p-9 "1" t:ll:1:Ji!Ui£Pi¥rill tpo1 - - 500 ns 

7'-9 "O" t:ll:1:Ji/Ui£Pi¥r .. 'I tpoo - - 500 ns 

cs J: •J l:l:l:1:JW:lf:* t'O)llil'ra'I tsv - - 500 ns 

cs J; IJ l:l:l:1:J High-Z * (:'O)Pi¥ra'I toF - - 100 ns 

t1J ~ 0h-ff 1'? Jvllil'r .. 'I IE/W - - 10 ms 

(Ta=-40-ss·c, Vcc=3V±10%) 

Parameter Symbol Min. Typ. Max. Unit 

SK '7 D ·y '7 f.ili&'tt fsK - - 250 MHz 

SK "H" Pil'ra'I tsKH 1 - - µs 

SK "L" llil'ra'I ts KL 1 - - µs 

cs "L" Pi\'ra'I tcs 1 - - µs 

cs -tz ·y I- 7' ·y /llil'ra'I less 200 - - ns 

DI -tz ·y I- 7' ·y :1Pil'ra'I to1s 400 - - ns 

cs * - Jv l''Pifr .. 'I tcsH 0 - - ns 

DI * - Jv l''llil'ra'I to1H 400 - - ns 

7'-9 "1" t:ll:1:Ji!Ui£Pifr,.'I tpo1 - - 2 µs 

7-9 "o" t:ll:1:Jl!Ul£1lil'ra'I tpoo - - 2 µs 

cs J: •Jt:ll:1:JW:lf:*t'O)Pifr,.'I tsv - - 2 µs 

cs J; IJ l:l:l:1:J High-Z * (:'O)llil'ra'I toF - - 400 ns 

tlJ ~ )2' h -ff 1' '7 Mi\'ra'I tE/W - - 25 ms 

RD Nm 

;1-"( 
7' FvA. 7'-9 :J-1'' 

10 A7-AO 

00 11XXXXXX 

01 A7-AO D15-DO 

00 01XXXXXX D15-DO 

00 ooxxxxxx 

11 A7-AO 

00 10XXXXXX 
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{Ta=-40-85'C, Vcc=2.0V) 

Parameter Symbol Min. Typ. Max. Unit 

SK '7 CJ ·:; '7 f.!il)Jlifi fsK - - 200 MHz 

SK "H" ail'rai tsKH 2 - - µs 

sK "L" ~r .. i ts KL 2 - - µs 

CS "L" ~r .. i tcs 2 - - µs 

cs 1z ·:1 t- 7' ·:1 /~r .. i tcss 400 - - ns 

DI 1z ':J t- 7' ·:; /Pil'r.ll to1s 800 - - ns 

cs * - Jv F~r .. i tcsH 0 - - ns 

DI ;F-Jv F~r .. i to1H 800 - - ns 

7-9 "1" i±l:tJ)!U!~r .. i tpo1 - - 4 µs 

7-9 "O" i±l:tJ~~~r .. i tpoo - - 4 µs 

CS J:: IJ i±l:tJ High-Z :I; "{'O)Pil'r.ll toF - - 800 ns 

cs J ~ 
~---I 

SK 

I I I I 
tcssl _ _,_,~_tSKH---~~tSKL~ ~t 

;....----~' I CSH 

~--1-~ I .___._: ---~ 
DI 

~tPOO ritPDl i-----j10F 
I y I 

~ DO (READ) 
I 

'k I 

I I 
t..-----j 1 OF 

DO (WRITE) < STATUS VARIO I >---
· 7-9,;J:, SKO):i'.z:~J:tftH:l\'illt~Vt DI J:;tJJllllJJ2,JJ.:1;9 0 

• READ Pi\', 7-9 t;J: SK O):i'.z:t;J:tf I) t:ll'iJM L, "l DO J:: IJ i±l:tJ ~ti :1;9 o 

• WRITE Pi\'17) STATUS VARIO (READY/BUSY) t;J:, l!l'!i2>JJ.a)J'fl.A1J{~O) cs :i'.i.:~ Ttft) J:: t) tcs Pll!a, cs tJf "H" O)[Zr .. i 
DO J: ~) W:h ~ :tl., /,XG.)$-~G)~~L: ·.1 l ... tf )..)J ~ tt.Q ~ -Z::::fi~Z9 o "'J. tc. CS tl, "L" VJl&i~j DO td:, High-Z t Jj.- rj ~ t 0 

• ~'!:- i-;·~ff~7{~, i*iflBIEllitt'J 1z ·:; t-O)f.:ill.l-f! CS~ "L" t t,t.:{~, /XO)l!Ji'F-=t- F~~ff t, "l < t2 ~ ~ ' 0 
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(4) ~JJ.1±1 [., (Fig.10) 

~J;.lf:l[.,$•t~~T9t, An~nk7~VA~T-~ 

(16bit) t :/ 1; r 1t-i:1±1n V* To :l:t.:., -t~~ Ao ~lll1 

ij~JJ.·~~~~~Wij~~mt.,T"~(§!-~7 

~) flf:lnl.,*To *k, W~~7-~tSK~~~~W 

•n:~Jij l.,Tlf:ln~ h*To 

(5) li8~JJ.i'iJfiE (Fig.11) 

~~~A•, /.js;:ICi.t, i*J$RESET@i&,:J:-:>TW'8~ 

JJ.~1.1:.~im t ~ '? z ~ •J * T~-r:, •s~JJ.••Hr? AA 

,:, W:8~JJ.i'iJfiE$•t~fi'T9~1H~tJfN.>IJ*To *t.:, 

-Jl;:.~$-:flf~fi'T.@ t, i18~Ml~ll:.$-:flffi'? b>, 

~ibi!fW9*7!1f~t~•l*To t.:t!.[.,, ~JJ.l:f:\[.,$•t.t, 

'i'8~JJ.i'iJfiE~ll:.$•':~t> S'fi'iJfiEl!T o 
(6):1f8~JJ. (Fig.12) 

;:.~••~. m~~nkr~vA (Af-~)~. An~ 

nt.: 16bit~7-~ (015-DO) H!f8~JJ.*To ~~~ 

•s~JJ.~. oo~lll1~~JJ.~?a7? (A~-~~7 

~An~SV?a7?§)~~~WijW~~~~~~ 

~;l)flH;:J: IJ ~~[.,*To 

STATUS f~l±I [.,~I.'~~ (CS= "L" !ilil~) t.t lE/W ': 

tltl.' Max.10ms, STATUS f~l:i:IT9~~ (CS= "H") 

l!t.t, DOJ:IJ "L" (BUSY) ;l)flf:ln~nTl.'9r&r .. i, T 

~T~$·f~'t1t't*1tA.<T.>7!, :::J'"'<" / ~~Anffft> 

~\,\(!( f!,~\,\o 

(*1) llllti! (;l.'.11- ~) i,:.y ~ CS:iL"!'.J::lflJ~. ft'l'1JL:7'-11 "1" f.A:b ld:I:~. Z::lt~lllltl!e·y H:Mlitt,!l:"t. !l:HlftO) "o" .A:b~ "1" f 

.A:b vu,, Z::ltf/ll!Me·y ~I: t,, P.llll/:O);!""'v-::.-3 /t:llllti!l.,!l:T, Z::ltUP.l""FL::;;!;~g~~'::?~'c;ltil1'To 
(*2) J" 1"1.--:;i.;t- H':.-? •; .>< :.- HIH~ * 1c L:u, ~hi:ll t,;$-~~L:O)h'!i"ll:ht.tJ" l"v;i.;t- H' /? •; .>< :.- Hlllft~lhto•a-t, ;::11.1;1:, J:iiltO)ii\:h 

1:11 Vil!!rrL::~~ SK? J:l ·y? t:Jlj;I; t,-C )..:i:JTgZ'.: l:L::J: •J, J:fil:J" l"v;l.0)7"-11 t:llii:tl::~hi:llTlll!ft~1'T, !I: t~. ;t- ~1' /? •;.><:.-~'*'cs 1;t "H" L::flii< 

-::>c<t.:a:~'. 

cs_) \_ 
SK 

DI 

High-Z 
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OS 1-----:-. ~ 
'cs~ ;:)IP.IU;:) \__ 

SK UlJ1LPLI1IU5VlrLILRnJ~ 
Dl~~~ii /% 

~;tsvr\__ 
DO -H-ig-h--Z--------11-------l~READY -

(STATUS '.:"?l.'"t°) 

'ill=~ l6i1J.$-1'A.1.J ~O) cs .3L "5T1f IJ J: tJ tcs (Min. 

450ns) Pl~I.: CS'!- "H" c"t.Q c, if~U,#~rri:ti= 

BUSY "L", $1Jf.H~UU~= READY "H" 1.ftil 1.J ~ti :I: 

To 

$ 1J f.!j ~ti; ii! (STATUS= READY) 7! <Iii ti ti, tE/W 

(Max. 10ms) J.-1(1;] 7! ti *O)fil1J Hr? ;: c 1f7! ~:I: To 

Z:O)f;;/1), IE/W i&rai(1;Jt.: CS= "H" c IJZ, SK, DI t.: 

A.1.JWJ....Qc, ~?-r~~~-r1J:1:?z:cwaij:l:T0)7!, 

CS= "H" O)i&rai t;t, DI= "L" C iJ Z < ff.~ I. 'o (~'.: 

A.1.J;f-- 1-0)i!tffl~O)ti~. }i;i;1f~,~7!To) ;:O);: c 

lvw 

(5) ~7' i-·i...-;qf~U,# (Fig.13) 

Z:0)$1J7!t;t, T~"f0)7" t:"v.A (128 '7- I'") 1.:, A.1.J 

~tit;; 16bit 0)7- ~ '!-li!i!Pif,.:if~l6# :I: To 1 '7- 1'"9' 
"?31*1\: ~.-ril~J6tl0)7!1Ht <, -ti!i'i!i~l6ih-Hr? f;::.11), 

fi~i6ih-~r .. i1;t tE1w t.:t:t1. ', Max. 10ms O)ilJ. 7!"9 o 

(6) il~i6#~.tl: (Fig.14) 

iiijjgi.J...{l, 'i!i~l6ih-ilJligfiJ1J'!-~rr"9.Q c, it~l6#~ 

.tl:~il!cld:IJ, Q.!~if~i6#$1J'!-~7 l-rJI7'B~H.::f"\"' 

/i?Jr, ~:I: To t;;tf. IJ, ~#til iJ$1Jt;t~ffilJlig7!"9 o 

it~l6#ilJlig~®O):I: :1:7!"9 c, ~?Zfi~l6#$1J'!-A. 

1.J~ti~:tl~ti'i!l'~i6h'!-OO~IJ:l:To Z:O)J:?ld:~~~ 

Fig.14 il!=~~JJ.~ll:.if1'-7Jv:$l1';: /? (WDS) 
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0 

Fig.15 BR93LC66/BR93LC66A Fig.16 BR93LC66F/BR93LC66AF 

~ili'Hi-15- ~+:g ~ .:r ID/. ~Jl 

1 cs 7·:;7°-tzv? t-J..1J 

2 SK ~ 'J 7"Jv? f:l ·:;? J..1J 

3 DI r.11¥.l !::":; I-' :::j"A:::J- F, 7' FvA, :&V'~ ') 7' J(,-J''-:$1 A.1J 

4 DO ~'J7'Jv7-:9t±l1J, READY/BUSY ~$~7:;!mil?~t±l1J 

5 GND 'f7 / F 

6 NC l!l\tt*ll: 

7 NC l!l\lt*ll: 

8 Vee ~~ 

• fi!ffll:.O)ii~ 

(1) ~-t:- Fo:>:t--t<.,,~Jv1Ji* 

<READ> 

2 t:" '/ " 16 t: '/ " 

: _______ 1)- F'E- FOl~12S:r.it:}H'coF"\'/tJL-iiJ~~------'1 
I '\' "\' /tJt.-;-1;: CS"l" 

1 <WRITE, WRAU 

2 t:" '/ " 

I 

1-----· ------------------a--

a: CS"L"or V,, OFF(tr)T'\'t>/tJL-
b: l'/J't,:{>'}'~l):Tt'\'t>/tJL-'fiiJ~~. =oil2S:Fs9<:· 

V,, OFFt:9'bt, 111'.lET' Fv7.0lf-7fHi'o~iE 
"'tLJ:-tt A, 

-tr: V,, OFF(CS="L" t L t:f'Jt V,, OFF t L <: < t: "° l'. 

Fig.17 

RDNm 

16 t::'·y " 

I 

b---1 
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(2) ;l.9/J\1Pif(})91 ~/71:-::>~'T 

Fig.181:~9.J::?I:, ;l.'.$1/J\1Pifl:SK1.f "H" (})Pif 

CS i:il:'SJ:.lf~ t, f(}):il:'SJ:.f.fl)I "J V"t:· DI m;l:fm 

i~JJ.J.6/i, 7! (.,;!: ".JijJrfriJfiJb I) ;!:9o {(})~DI iJf "H" 

t!.t, .:::11.H~tst:·;1 t-C::JJ.~l.,, l:'.";1 H":hiiIB.::9~ 

'friJ~'iJbl) ;!:9 (Fig.18 9=i a#.i.) 

;l.'.$1/J'\1Pift:>J:lf~il:ON/OFFPifl;i:, ~.A.:f.Jlj: "L" 

(})~fm (:: l., T < t!. ~ ~' ( Fig.19 ~~) o 

a.41. : ~~l!Jf'Fii1fO)IJIJ~lo t' ., H:il:lll' 
b,41. : ;J<:~O)IJIJMJ t"1 Hftlll' 

SK --i_[lJ1_ 
I I 

cs _J-H-
1 I I 
I I I 

DI~ 
I I I 
a b 

SK_n_n_ 
' ' I I 

cs _r---t--
1 I 

: : 
DI _____J__f0'C 

' b 

(3) ~i!il! ON/OFF~(7)j,!!i;~H~ 

~ii: ON/OFF Pif Ii, CS i "L" I: l., T < t!. ~ ~' ( Fig.20 

~~)o 

CS iJf "H" (})~;\:fm7! Ii, EEPROM Ii J7 7 7 -1 :i~fm (:: 

~ IJ;J: 9 o .:: :11. G H1il.I: 9 ~ t.: ill.> I: t, ~itll ON Pifl: Ii, 

CSi "L" (7-r;l.I1·::;fJl-"'E-F) 1:1.,-r<t!.~~' 0 

(CS iJf "L" (})~fl~7!1;i:, 9"'TO).A.:1Ji:\' "17/izJl- l.,;J: 

9o) 

;!:~, ~~:il:'S~W~-~~. ~~71/(})8AW(})~W 

I: J: IJ, 1!i~i~~fmiJ~·* <*JC< .:: (:: iJf~ ;:{. G :11. ;!: 9 0 .:: (}) 

t8t, M~t~~(})~~~J:~. ~~~. ~-816JJ.i 

9 ~ t:> i :htf db I) ;!: 90)7!, ~~OFF Pifl: t CS i "L" 

1: (., -r < t!. ~ ~ \ 0 

*IC 1:1;;, ~-816JJ.~l.l:M~t l.,T, POR (Power 

on reset) @~i~ltTt:>IJ ;J:9iJ~·, 1li~if-~1'Fi~:OO~ 

it~ t.: ill.>, Vee t.Jf*{_J 1.3V 7!~11=9 ~ J:? 1:~~ l., T t:> IJ 

;J:9o~R~~-~. •Sl.6JJ.~l.l:~®~~~;J:9~ 

~d"H"7!9t, .11XW~J:~~~~®~~~t:>i 

:11.dilb~;J:9o k~l.,, ~R@~~. ~if.ON.(J)JJ.W 

~7! OFF Pill: l;i:~f'F (., ;!: '!!: /i,o 

;J: f.:, ~;fl:1li~~~J±•(J)~jf 816# i ~ <' f.: ill.>, Vee 

t.Jf~ 2V J~ff (Typ.) * 7! Ii, jf 8J.6JJ.fil-~i IJ iz ·y I- 9 ~ 

@~iJ;i;;Jjl l., T t:> IJ *9 (Vee-lock out@~)o 

* BR93LC66A ""('l;t>r.J 3V P..Cf(Typ.) I: 1d:-::> <s •J ll:T o 

....--~~-----------------

(imt 'WiJ) CS pin IJf Vee 1;:: :1 JVJ7 ·y :1<Ht "ll' Qo ;::0):1;!1.g.1;::~1;:: CS IJf 

"H" (7'?7"1 :;/'tl:fi!l) l;;IJ:IJ, EEPROM l;tJ-(;1,'~0)~•1:J:: 

•Jmil.lfl', me~iMt-TQSt :h.IJ'<IPJ;l''t o CS J..:tJIJ< High-Z 

-r ~ ;::O)W~O)J::? 1: 1J: Q:\11.g.IJ<jpJ l1: 't0)1' .:'ii;i; < to "/5 L 'o 
(!i!VWV \ilti.'-ON/OFF~ "L" 1;::1J:?°ll'Qo 

Fig.20 

(4) 7 i:b 7 (SK) (}):il:'SJ:.tf I) ~1* 

BR93LC66/BR93LC66A Ii, 7 Cl ·y 7Yil;i-T (SK) (})f§-% 

31:-SJ:::.iJ>'IJ•r .. i (tr) iJf*<, iJ•-::>f§-%71 /l:ilb~-~ 

PJJ:::.O) .11 ;l.'i:Jfm:I: l., f.:~-fr, 7 Cl ·y 7 (})~i.1 '/ / I- 1: J: 

~~~~tiIB.::9.::tdiJb~;J:9o .::nt~~kill.>~, 

BR93LC66/BR93LC66A (}) SK .A :1J 1: Ii, :;, .:i ~ ·y I- l-

1J 1.iif;l;;Ji\l vr t:;IJ *9 0 * f.:, .::(})@~(})l:::;l.7 IJ :;,A 
!lili, ~ 0.2V t ~~~ (., T t:> IJ ;!: 90) 7!, t (., SK .A.:1J I: 

~I:~~ J:? 1: l., T < t!. ~ ~ 'o ;J: f.:, 7 Cl ·y 7(})3L'SJ:::.iJf 

I), 31:'5 ~i:J~'IJt;i:, 7! 8 ~ tdt)l < ~~ J:? 1: l., T < t!. ~ 

(5) ~ibli.11 ;<:'!:-::>~' T 

BR93LC66/BR93LC66A Ii, jf8J.6JJ.~7Pifl:~~J±* 

(}) ~:fi:(})~foj i J;l;;JaB7!1&~ L, ;J: 9 iJ~', i (})•1: ~jjji(J),~, :11. 

iJf~t,;~~'friJfiJblJ;J:9(})7!, Vcc(8pin)-GND (5pin) 

r.,91: 1000pF PJJ:.0)8Ai-::>tt T < t!. ~ ~ 'o 

(6) DI/DO HU~9~~.g. 

BR93LC66/BR93LC66A Ii, Ml:il: l.,f.:.A.:1JYi/i-T DI tt±:l:1J 

Yllii-TDO it'S, 91 ~/771'- l-J:.7!tfi'l1JO)f§-% 

t l.,TJ&IJ:tAI-:)T~';l:9iJf, .:::11.G DI, DOYi/i-Tr.,91:t!.{; 

448 naHm 



BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 

tit R f fifiA 9 .Q Z. (: ,;:: J: IJ, 1 i!ilHilJ 71' / ';:: J: .Q ::J / 1-

r:J-Jv f 9 .Q z. C:: tfl" ~ ;t 9 o 

1/0 PORT 

R 

BR93LC66/R F 
BR93LC66A/ AR F 

DI 

DO 

Fig.21 DI, DO ifi1J1jjl71 /~fflft*>'C 

1) µ-COMtl:l1:JC::DOtl:l1:JC::0)7-9ili'~ BR 

93LC66/BR93LC66A A tl:l 1:J 9 1' 2- / 1f J:. 1"' µ -COM 

t1:11:JiJ> G DI A.1:Jr...O) F71' 7 C:: DO t1:11:JiJ> GO)f§-%tl:l1:J 

iJ'·, f0ilai\''::::~j:_9.QO),;t, 1J- Fif1'7Mi\'O)AO 7' Fv 

.A :T'- 9 HlUJ i6t 1 7 r:J ·;; 7if1' 7 Jv (DO Yiffi-=f';:: ';t ?i 
2. - I:'.'·;; t- "O" iJ''tl:l1:J ~ h .Q) O)rl.1"9 o 

~,::::, 7' F v .A 7- 9 A0=1 O)ai\', µ-COM O)tf:l1:J ,;t, 

DOYiffi-=fL::::g~~h.Q~-~-C::~~. RUfO)~-~~ 

fft tit (: ~ I J ;t 9 0) 1", µ-COM S J: "(} BR93LC66/ 

BR93LC66A O)~-fjg1:Jff!;,;::if.i1JJE.9.Q R iJ>"jb~1"9o 

~s. 1 ffi1Jfill71/L::::J:.Q::i/ t-r:J-Jvl",i, DOtl:l1:J':::: 

:$i 2- - !::'-;; t- "O" iJftl:l 1:J ~ti Tc' .Q C:: ~ µ -COM 0) 110 

7 Fv.A'T-9 AO ftl:l1:J9=11"&>.Qf.::<lt), :$1'2_-!::'-;; H~ 

tf:l'j:'f'fjg(: ~IJ ;t9 0 

2) DOtf:l1:JO)DIA.1:Jr...0)71- f''J\·;;'7 DOYiffir 

iJ>G'T-9iJftl:l1:J~h, R fim~T DIA.1:J,;::71- F1\ 

y'7~h.QO)U, A.tl:l1:J91'2./7J:.l"U, 

·READ 9JC'O) DO 'T-9tl:lt.J 

·WRITE, WRAL C"O) READY/BUSY 1"§-%tf:l1:JwiJf&> I) 

;t9o 

BR93LC66/BR93LC66A O)~ijg_t, Z:. :tL G 0) 7 1 - f"J\ 

Y'7A.t.JU, &*~~~~L::::M~T~·f~~.QtO)l"U 

di>IJ;t-!t/t,o 

Z. Z:.1" ,;t, µ-COM C:: BR93LC66/BR93LC66A O)f,f,A.1:J 

IJ-?~•iJ''~j:_~-tt.Q R "{'O)~fEllll''::::M~T. µ 

-COM A.1:J v-":'Jvf+~H~-::>;: C:: iJ''1h~1"9 0 

SK f A.1:J U.::;!Xll~l", READY/BUSY ~fjgf{seffl9 .Q~ 

.g., READY1"§-%0) "H" tftl:lt.J~hTiJ'G 4'7r:J·;;7.t:.1 

l*Ji::::csf "L" 1::::~e:~.::z9/1\1'~~mH::::tc:~z<t!. 

~c' 0 5'7r:J·;;'7.t:.1J:.A.1:J~t.::~.g., READY "H" fmliltl 

!::";; t- C::rl.~ ~. DI O);!Xi~'::::J:-:iT,;t, WDSwO)'t- F 

tf~f'F ~ T ~ ;t c' ;t 9 o 
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BR6216A 

BR6216A 16k bit Static RAM 

BR6216A t;J:, 2048 '7- l"X8 t: "J t-mfiXO) CMOS A. 51 

T 1 "J? RAM t:'9 o 5V !j!-~i~t:'iJ.Ji'fiiJfjgt;' di> IJ, ).. 

tll 1J t;J: TTL ::J / H=f- ·j'JVC-9 o ;Jl=i~UR!lijO)jj!jfi&'~mtl.J~;Ji= 

"m' t.: 1nj:· < ' ~)bi!~)±~ 2V t.: 1' Wt Mc~1~$1HH\i':~ ~ 

:h~f.:60, f\•yj-l)-f\•:;?7":;7°t.":~).it;'9o ::J::f.:, 7' 

? -tz A C: "'t 1 ? MiJr,.9 ;IJ~~ l5 "IJ 0) T 511 ~ / ·n~~t ;IJ'"¥i~ 

Z:', ~~':7-51Hl!J!1..,::1:9 o 

The BR6216A is a CMOS static RAM in 2048 wordsX8 
bit configuration. It is operable using a single 5 V pow
er supply and inputs and outputs are TTL compatible. 
Current consumption in standby is so small as stored 
information can be retained even at a power supply 
voltage of 2 V. Therefore, it is most suitable for battery 
backed-up system. In addition, access time is equal to 
cycle time, so timing design is very easy to process 
data at high rate. 

·~~ 
1) 2048 '7- i-:· 8 i:::· ·:; I- t~fiXO) SAAM 

2) 5V !j!-~)~±10% 1!£iill.J''[-f¥i 

3) ~~IJ-1"7'?-tzA.aiJr.,9: 150ns(Max.) 

4) 7'? -tz ::z. e: "'t 1 ? 1i...aiJr.,9 ti!Pl i.; 

5) p.ijill. CMOS 5117° 

6) ~)~~)±: 2V l''O)j-'- 51f*~llJfjg 

7) Atll1J t;J: TTL ::J /1~7-:7'JL-

8) flbl!ll''ilmt 

• 91-Jf~-t~~/Dimensions (Unit : mm) 

1[:: :: : :: : ::J1 
1 12 

~ N 29.6 ±0.3 

~r~I; .,,. - L_\l/-4 ~-11-1 
m . 

ID ci 0.-5 ± o-11 ~ 
~I I 27.94+0.3 

"! 

•Features 

1) SAAM of 2048 wordsX8 bits confriguration. 
2) Permissible voltage regulation ± 10% for signal 5V 

power supply. 

3) High-rate read access time: 150 ns (Max.) 
4) Access time is equal to the cycle time. 
5) Peripheral CMOS type. 
6) Data can be retained at a power supply voltage of 

2V. 
7) Inputs and outputs are TTL compatible. 
8) Low power consumption. 

• Application 

General purpose 
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• 7·a ·;t? 1f 1' 77?7 A/Block Diagram 

Momory 

Array 

Column 1/0 

l/Q 7 --e--+-L>+-1 
~-~ 

Column 

Decoder 

AOA1A2A3 

Control 
Circuit 

• t@M•::k:if:*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

mnn'iiEE Vee -o.5*'-7.0 

ir-F~tn~ pd 600* 2 

~ff:i.l/UMll Tstg -55-125 

ti1'Fi.l/UB!lll Topr 0-70 

tHll.Ff'ili:EE - -0.5-Vee+0.5 

* 1 HJ~ ;qi sons (7)fl~ : -3.0V Min. 

*2 Ta=25'eJ: • .Lt.1'1'fJllT{>:tl~lj:, 1·e c:-:>" 6mW 'f~t;g, 

iilttMllID!:ttlj: t, <:a •J :1:-tt A., 

• :fl~llJfF;1H~/Recommended Operating Conditions (Ta=25'C) 

Parameter Symbol Limits 

lU~i;EE Vee 4.5-5.5 

.A1J'iliEE V1N o-vee 

:::i/ t-CJ-JL-!llli'T 
'E -

"" cs OE WE 

Unit 

v 

mW 

·c 
·c 
v 

Unit 

v 

v 

I I 0 

H x x fif.flll;fj;!l.\l /\1'1'/l:::"-1{/.A 

L H H l:i:l1J71' .AI-:;fJL- /\-( 1' / l::'-1{/ .A 

L L H ~hl:i:l[, 7-511:1:l;IJ 

L x L tli!illh 7-51.A;IJ 

RD Nm 

'ili:1JilHf 

Ht\:lm 

ti1'F t\: rm 
IJJ1'F;fJ;lm 

IJJ1'Ft\:lm 

BR6216A 
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BR6216A 

•~~~~ti/Electrical Characteristics (Unless otherwise noted, Ta=0~70'C, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

CJ-v-"'Jv.A.:l:JmEE V1L ( * 1)-0.3 - 0.8 v 

1\1 v-"''Jv.A.t.JmEE V1H 2.2 - Vcc+o.5 v 

CJ-v-"'Jvi±l:l:JmEE VoL 0 - 0.4 v loL=2.1mA 

"1 v-"'"Jvl±lt.JmEE VoH 2.4 - Vee v loH=-1.0mA 

A.t.J •J--7mmi lu - - ±1 µA V1N=O-Vcc 

l±lt.J •J--7mmi ILO - - ±1 µA Vour=O-Vcc 

i!Jitai'fil1l •mmi Ice - - 40 mA CS=V1L. 1/0; OPEN, Duty Cycle=100% 

;A)! :..-1~1mmi lss - - 3 mA CS=V1H 

:A)! /I~ 1mi* lss1 - - 50 µA cs;:;;vcc-o.2v 

A.l±l:l:J~~*2 C110 - - 10 pF V110=0V, Ta=25°C, f=1MHz, Vcc=5V 

A.:l:J~:!1*2 C1N - - 10 pF V1N=OV, Ta=25°C, f=1MHz, Vcc=5V 

* 1 .A.::IJ~E£<7)J~Ji.-;;1,~lf 50ns PJ"fQ)ili\15-, -3.0V 
*2 ~<7)1~7;<-:Slli:i:il&iJlg'.lf:~:tltoMH'IHt<, -ij-/::fJHilic"9, 

•J - F-tt1 'J JL-/Read Cycle 

Parameter Symbol Min. Typ. Max. Unit 

•J - i''-it 1 -7 Mi'trai tRc 150 - - ns 

7' I'' v :A. 7'-7-tz :Aai\'rai tAA - - 150 ns 

f-·;17°-tzv-7 t-7'"7-tz:Aai\'rai lACS - - 150 ns 

+~7°1zv-7t-Wl±l:l:JdW-Z~~.Q*~~~~ tcLz 15 - - ns 

l±l:l:J1 ;z..-:i1v7'"7-tz:Aai\'rai toE - - 70 ns 

l±l:l:J1 ;'f.-:;i'M~l±l:l:Jlf LO-Z 1::~.Q *~~~rai toLz . 5 - - ns 

T •;J 7°71A1z v -7 H~l±l:tJlf Hl-Z 1::~ .Q * z.·~ai'trai tcHz - - 50 ns 

l±l:tJ71 ;A.I-7'M~l±l:l:Jlf Hl-Z 1::~.Q * z.·~ai'trai to Hz - - 50 ns 

l±lMma;¥rai toH 15 - - ns 

5 1 I- -If 1 'J JL- /Write Cycle 

Parameter Symbol Min. Typ. Max. Unit 

7 1 r. -it 1 -7 Mi'trai twc 150 - - ns 

+ ·;1 7°i~HRai'trai tcw 120 - - ns 

7' Fv:A.1l~ai'trai lAW 120 - - ns 

7' I'' v :A -tz ·;1 r. 7' ·;1 7~rai lAS 0 - - flS 

71 t-H!v;A.f.fiij twp 100 - - ns 

7' I'. v :A f!i!;J;'fai'trai twR 0 - - ns 

l±l:l:J71 :AI-7.Jv 0 l±l:l:JJ!Ui!Ji'trai to Hz 5 - - ns 

WE 0 i±l:l:J7CJ-71 /?~Fai twHz - - 50 ns 

A.:l:J7-)!-tz ·;1 Hi¥Fai tow 60 - - ns 

A. :l:J 7- )! fJma;¥Fai 1oH 0 - - ns 

WE 0 l±l:tJ-tz ·;1 H;¥Fai tow 10 - - ns 

ACttM<*f* (Ta=0-70°C, Vcc=5V±10%) 
: 0.8-2.4V 

.A.::hn6~w~.n6~w~•~:sM 

.A.t±l::!J5'12'/1"1 .. ""<iv : 1.5V 
t±l::!JJl.foj : 1TTL?'- ~+CL=100pF(;;1,:J-:1, './1"'g:!l'!'"@;t;) 
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Parameter 

7-?1¥ffl~)~~fE 

'T-?1¥ffl~im 

cs 7-' - ? 1U¥ail'rai 

~1'F@fiail'rai 

* 1 Ta=0-40°C O)J;ili;-, 3 µA MAX. 

* 2 tRc= 1J - ~·<t 17 J~a#r.i 

cs 

Symbol 

VoR 

lcCDR 

tcoR*' 

IR 

• 91 ~ / '°f=f- "\' - 1-- /Timing Chart 

Address )K 

"" ;;:; 
~ cs 

OE ~ 

Min. Typ. Max. 

2.0 - 5.5 

- 0.5 50 

0.0 - -

tRC*2 - -

Data Retention 
Mode 

4.5V 4.5V 

VDR 

CS:SV0,-0.2V 

t" 

t,, 

tACS 

tcLZ 
~ 

~ 

to, 

jDLZ 

Dour High impedance ~ 
Fig. 2 1) - F-ff1 '7 Jt-111 

naNm 

Unit 

v 

µA 

ns 

ns 

t, 

\V 

&:: ;;:; 

tCHZ 

tOHZ 

Data Valid 

BR6216A 

Conditions 

cs;;;;vcc-o.2v 

cs;;;;vcc-o.2v 

Fig.1 ~ffll 

Fig.1 ~ffll 

8:. 

\____ 
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Address 

Previous Data Valid Data Valid 

Fig. 3 'J - F-tt 17 Jv<"31 

Address 

D,, ------------+-----IC 

Fig. 4 7 1· i- 'if 1 '/ jl- i 

ii1) 1J-l'-IJ'1?1vl'l1, WEl;l:/\11/A:J[,-:lf:/:[.,;l;oo 

ii 2) ~ 7:,. ~/~ 3;, 11:lf:'ili'~:l:~IJ· s ±500mV l'iml:lf: [., *; 0 Z.(f)H7 j, - '.;I 11~:ttillll:lf: ~ti.to{,(/)"'(' IH> <' -it;,/ IVfilil'o 0 

ii3) OEl1CJ-vA:Jv-:lf:l:t.,;J;;o 
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lwc 

t,. 

t,. 

D,, ------+--+--------V Data Valid 

Dour--

1

-LZ -~f--------
Fig. 5 71 f--lf17Jv2151 

ii1) if~ill,.t;l;l:CSD-l:WED-O);t-/{-7·1:1<!> (twp) 1;:~ff~tl.:l'To 

ii 2) twp 11 cs .Xl;t WE O)~'Ttl.1J'.!f'.~'1iO):iL"5_tt.f•J fJ• & lwc O)iiJ!to 1J :I' l'illUJt (.,:I' To 

ii 3) ;:O)JIJJr.i<Fl', l/OYi/i'ffJ<:±J:IJ:l*l!!ll:®Q I:~ l;t:±l:IJl:~t V<i2!fil:>l!fO)A:IJj§~HPIJD (., T IHi: IJ :l'-tt ft,o 

ii 4) CS D-O))llf;1.J1, WE D-O))llf;l:[liJ!f.\'fJ>, t (., (Ii WE )llf;O)ifl;:_E;: Qi,I~, :±l:IJ l;l:/\1" 1";, t::"-:$(;, ::>::l*f!lll:il!flt\J~ t1. :I' To 

~S)OEliD-~-Jtl:(.,:l'To 

ii6) Dour lol, ;:0)71" l--tt1"-7WilJ~ill,.t;7"-1'1:1liJj:;'IJ~l'To 

i17) Dour11, ;j:O)y F(.,::>:~.t;:±J(.,7'-'.lrl'To 

ii al ;:O)Jlijr.i<F<' cs tJ'o-0) I:~, 110 iilffl;t:±lm7d!!ll:® QO)l', ;:O):±l:IJl:M t., <i2!f:;H~O)A:IJ11'i~HPIJD t., z 1;11;: •J ;<-tt ;,,o 

ii 9) 1-7;... './'./ 3 :..-1;1:;t~tl'.!!.W S±SOOmV l'illUJt (., :l'T o ;:0)1~7 /. -1' loli:i&illd'.li: ~ti.to tO)l'i;i:IJ <, -tt:..-:1Mi1il'T o 

ii 10) twHz 11 CL =5pF O)J'l.foj~j'fl'illdlt I., :I' T, 

ffl°'f~ 

AO-A10 : 7' ~·vAA:tl 

1/00-1/07 :7-9.At±i:tJ 

OE : 7' 7 f- 7" ·;1 i-- 1 .:J!.- :1"Jv 

WE : 71 f- 1 .:J!. - ::fJv 

cs Vee : +5V 

Vss :?7/F 
l/07 

cs : 7-·;17"12v7 i--
1/06 

1/01 1/05 

1/02 1/04 

v,, 1/03 

naNm 

BR6216A 

455 

s 
R 
A 
M 

I 



BR6265 

BR6265 8KX8Bit 64K SRAM 

BR6265 (;J:, 8KX8 c:· ·;; Hf4~<7) CMOS 7.. 51-T1 ·;; '7 

RAM T 9 o 5V ~-~)bi! l'"tif'Fil]"fig c· ~ IJ, A tl:l ;IJ (;J: 

TTL tiE[~il]"fjgz.-9 o ~ 1) ::J /'f- I- CMOS -T'1\1 7.."/;J: 

Cl)'"(', :Jl=llilRHi\'<7))l!Jflt~;IJt.f1j\~ <, ~)bi!~EH: 2V (:"""f 

t f T t 7 - 51 tf fW:ffl '"(" ~ ~ t.: <lb, I\ ·;; -T 1) - I\ ·;; '7 7' ·;; ""j' 

t::Fi;~T'to 

The BR6265 is a CMOS static RAM composed in BKX 
8 bits. It is operable with a single 5 V power supply, in 
which input and output pins are connectable directly in 
TTL. It is most suitable for a battery backed-up system 
thanks to a silicon gate CMOS device of which the 
power consumption in standby is so small as, even if 
the voltage of the power supply is decreased to 2 V, 
data can be retained. 

"' 'lfio 7-7 i? ::\Pil'r~i Max.(ns) !lbi'FiAi/llBOO (0 c) "" 

BR6265-12LL 120 0~70 

·~:Bt 
1) 8192 '7- i-:·x8 t::";; Hf4~ 
2) 5V !l!-~)bi!±10% ~titf~:g 

3) Pcilill CMOS 5117' 

4) ~~ 1J- t-:7'7-tz"Aai\'r .. i 
5) :fu~ A 51 T 1 ·;; '7 .)( 'E I) 

6) ~11\i!~EE 2 ;FJi.- l-T-'<7)7- 511W:fflt.filJfig 

7) .A.tl:J;IJ~;J:TTL::J/1'~7--:fJL-

8) 1!i)l!Jflt~;IJ 

IM'F~ : 248mW (Max.) 

7..:$1//\·fli\': 10µW(Typ.) 

9) :t-1-1~r;-~7:,,mrngl*Jil 

10) DIP 28 pin (600mil)n·;;'T-:::J 

H";'J-"} 

DIP 
28pin 

(600mil) 

• ~ff~-;j"*~/Dimensions (Unit : mm) 

It~::::::::~ ]I 
1 14 

~~~-3_7_.1~!g_'~~~=:L 
15.2 

•Features 

1) 8192 wordsX8 bits configuration 
2) Permissible regulation is 5V ± 10% for a single 

power supply. 
3) Peripheral CMOS type. 
4) High-rate reading access time. 
5) Completely static memory. 
6) Data is retained at a minimum power supply voltage 

of 2 V. 
7) Inputs and outputs are TTL compatible. 
8) Low power consumption. 

In operation : 248 mW (Max.) 
In standby : 10 µ W (Typ.) 

9) Automatic power down function is built in. 
10) DIP 28 pin (600mil) package. 

•JIB~ 

)flffl 

• Application 

General purpose 
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• 7·0 ·;; 71117'''.f7 .L./Block Diagram 

A4 

AO 

OE 

WE 

en 

CE2 

Buffer 

Row 
Decode 

• ~M:!R:k:lt~/ Absolute Maximum Ratings {Ta=25°C) 

Parameter Symbol Limits 

~ntia~a: Vee -0.5*'-7.0 

~'.g1~7\o pd 600* 2 

ilil:ff i!l.JUa lltl Tstg -55-125 

~i'Fi!l.Ji~lltl Topr 0-70 

a~.:r'lll:a: - -0.3-Vec+0.3 

*1 HJo:Am 50ns ()):\Ilk: -3.0V (Min.) 

*2 Ta=25°et..IJ:1'~1ll9~:\!lkl;L 1·e 1:-:ig 6mWiliOL:~o 

• l1BU.1Jf1:5kf-l:/Recommended Operating Conditions (Ta=0~70°C) 

Parameter Symbol Limits 

~im!~B: Vee 4.5-5.5 

.A.lil :t.J~a: .VIN O-Vee 

• l.bfl:'E- !''/Mode Selection 

:::i:.- t-i:i-1i-~.:r 
=t:- F 1/0 

OE CE1 CE2 WE 

x V1H x x ffltli\;tl;fl.ll J\11/~-;;i/;;{ 

x x V1L x ffltli\;tl;fl.ll J\11/1::"-;;i/;;{ 

V1H V1L V1H V1H lfl:t.J71 ;;{I-·iJi, J\11/~-;;i/;;{ 

V1L V1L V1H V1H ~O'J.lil L, 7-91il:t.J 

x V1L V1H V1L lf~i.60'J. 7-9.A.:t.J 

naNm 

Memory 

256X256 

1/0 Gate 

Column Dec 

l/O Buffer 

1/00 -liO, 

Unit 

v 
mW 

oc 
oc 

v 

Unit 

v 
v 

"<l!::t.J)j!jf;t 

ffltli\;tl;l~ 

ffltli\;tl;l~ 

~i'F;tl;lm 

~i'F;tl;fl.ll 

tii'F;tl;fl.ll 
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BR6265 

• !IUittr:l!M~/Electrical Characteristics (Unless othewise noted, Ta=0-70°C, Vcc=5V±10%) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

[J-1.,;l'(JJ,)..:t.Jta: V1L -o.3*' - 0.8 v 

1\1 l.,;l'(JJ,}..:t.Jta: V1H 2.2 - Vee+o.5 v 

[J-1.,;l'(JJ,t:f:j:t.J~a: VoL 0 - 0.4 v loL=2.1mA 

J\1 l.,;l'(JJ,t:f:j:t.Jta: VoH 2.4 - Vee v loH=-1.0mA 

)..:t.J1J--7t~ lu - - ±1 µA V1N=O-Vee 

t:f:j:t.JIJ--7t~ ILO - - ±1 µA VouT=O-Vee 

CE1=V1L. 
3¥-~lhi'F'il!:~ leeA1 - - 40 mA CE2=V1H. 1/0 : OPEN 

Ji<1j\-lf1 'J JJ.-:$11 .t.. 

3¥-~lhi'F~~ leeA2 - 5 10 mA 
CE1=V1L. CE2=V1H 
1/0: OPEN, f=1MHz 

7-:$1/J\1t~ lss - 3 mA CE1=V1H or CE2=V1L 

7-:$1 /J\1\ili:~ 1591 - 0.05 mA 
CE1;;;; Vee-0.2V, 
CE2;i:;Vee-0.2V or CE2;i;0.2V 

7-:$1 /J\1'il!:~ lss2 - 0.05 mA CE2;i;0.2V 

.Atll:t.J~:I: C110 - 10 pF 
V11o=O, Ta=25°C, f=1MHz, 
Vee=5V 

.A:t.J~:I: C1N - 10 pF 
V1N=O, Ta=25°C, 
f=1MHz, Vee=5V 
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• •)- l"if17 J1'/Read Cycle 

BR6265-12LL 
Parameter Symbol C-----,----1 Unit 

Min. Max. 

'J - F "'t 1 ? Jt-P;¥r .. i tRC 120 - ns 

7' Fv A 7'? t APil'rai tAA - 120 ns 

7·;17'1 ;?- - ":iJt-7'? t AP;¥r .. i (CE1) tco1 - 120 ns 

7·;17'1 :r- -::l'JL-7'? t APil'rai (CE2) tc02 - 120 ns 

tl:l:tJ 1 :?- - ·iJt-7'? t APi!'r .. i toE - 60 ns 

tl:l 1J flilfflPil'rai toH 10 - ns 

CE1 CE2 tl:l:tJt ';I Hil'rai tLz 10 - ns 

tl:l:tJ 1 :?- -7'M:l:J1J IJ t ·;i f-Pi!'r .. i toLZ 5 - ns 

7~:f71tv?f-tl:\1J7C-71/7 tHz - 40 ns 

7 ·;1:171t-7"Jvtl:\1J7C-71 /7 to HZ - 40 ns 

• 71 I- if 17 Jv /Write Cycle 

BR6265-12LL 
Parameter Symbol Unit 

Min. Max. 

:H f- "'t 1 ? Mi!'r .. i twc 120 - ns 

-r .,, :t~ma#r .. i tcw 85 - ns 

7' F v A :ff~P#rai IAW 85 - ns 

7' F v At ·;1 f- 7' ·;1 :f P#rai IAS 0 - ns 

71 HtJv.7.li twp 70 - ns 

WE tl:\:tJ)!U.iEPil'rai lwR 5 - ns 
-
CE1, CE2 tl:l:tJ~~a#r .. i IWR1 5 - ns 

WE· tl:\1J7C-71 :..-7a#r .. i twHz - 40 ns 

.A.1J7'-~t ·;i H#r .. i tow 50 - ns 

.A 1J 7- ~ flilfflP#r .. i loH -10 - ns 

WE. tl:l1Jt ';I Hil'rai tow 5 - ns 

AC ~~*ft(Ta=0-70°C, Vcc=5V±10%) 

: 1.5V .Atl:l:tJ ~ 1~;.,7 (.,-"()(, 

tl:l:tJ~jlij : 1TTL1'- f-hHfCL=100pF 
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Parameter Symbol 

7- 9 f!ilffl~)Jj~f:E VoR 

7-9f!ilffl~liit lccoR*' 

cs 7-9f!ilfflnil'rai tcoR 

lbf'FIEJ~Pi\'rai IR 

* 1 Ta=o-4o·c O)~i;, 3 µA (Max.) 

* 2 IRc= I) - F"t 17 Jvlf.¥r., 

Vee 

OE1 

v,, 

Min. 

2.0 

-

0.0 

tRc*2 

• 91 ~ / 1"ff- i1 - i' /Timing Chart 

Address 

Typ. Max. 

- 5.5 

1 20 

- -

- -

4.5V 

tcoR 

4.5V 

tcoR 

Unit Condition 

v 
CE1 ;;;vcc-o.2v, CE2;;;vcc-o.2v 
or CE2;;;;;0.2v 

µA 
CE1 ;;;vcc-o.2v, CE2;;;vcc-o.2v 
or CE2;;;;;0.2v, Vcc=3.0V 

ns 

ns 

Data Retention 
Mode 

4.5V 

v,, 
t, 

OE1 <;;V,,-0.2V 

Data Retention 
Mode 

v,, 
4.5V 

t, 

OE2;;:;Q.2V 

t,, 

Dout Previous Data Valid 

Fig. 2 ')- l'"-tt1'JJv1 *' 
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Address 

CE1 

CE2 

OE 

Dout 
High Impedance 

*1 1J-F-<:1'17JVL'ld:, WEld:/\1v-"lv-lE:l::L,:J:9o 
*2 OEld:, i:i-v-"''lv-lE:I: L,:J:9o 

Fig. 3 1) - f''-lf1? Jv 2* 1 

Data Valid 

*3 e 7 :..- ::;::,, 3 ::.- ld:JE:ogt\:Wb• G±500mV L'illlJJE t., :J:9 o ;:.(1)tt7 ;1. -:$1 ld:~ttilllJJE~ :hfd,(l)L'IJ <, ':I' /:11Viilil'9 o 

Address 

OE 

CEf 

CE2 

Din 

Dout 
High Impedance 
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Address 

OE 

CE1 

CE2 

WE 

Din 

Daul 

Address 

OE 

CE1 

CE2 

Din 

Daul 

lwc 

lwc 

Data Valid 

lcz~ ------
Fig. 6 71' t-"if1'7Jv3 (CE2 ::J/ HJ-Jv* 1 ) 

*1 71 ~"'1"17Jt-O)r.i11, V1Hitol;t V1Ll'9o 

* 2 1/0 ~'ftJfi:ll:IJl:<I; u.i11, i:ll:IJ l:lmtt:fflO)),.:IJjg:·IH:l"Pha [, tJ• 'l' <to~ L'o 

*3 tcwl:t, CE1, WEtJfi:J-v«lv, CE2tJfJ\1v«JvO)Jl~r.il'il1'1J, CE1 O):Jr."t;TtJflJ, il;QL'l1CE20):li:"t;J::ff1JtJ•S CE1, 

WE O):Jr."t;J:tJflJ a; Q L'l;l: CE2 O):Jr."tj TtJflJ 0) c "ts;:, tJ•!f.L 'n* l'O)ll\i'r.il':1ti!l~ ti* .. 0 

*4 twpl;l:, CE1, WEIJ'i:J-v«Jv, CE2tJfJ\1v«JvO)~r.iL';t;•J, WEO):li:"t;TtJflJtJ•S CE1, WEO):li:"tjJ:tJqJ, il;QL\l;t 

CE2 O):;L"t; TtJflJ O)f."t;;:, tJ•!f.L 'n* l'O)ll\i'r.il''JE9~ ti*' 0 

*5 OEtJfJ\1v«Jv, CE1 tfl\1v«Jv, CE2:1fi:i-v«Jv, WEtJ'i:i-v«JvO)L'Ttl.O)t.!!t;l:i:>L'<"t, Dourl;l:/\11/1:::"-::lf 

/;:1-:ljtfl!ll:l;:IJ:J:9 0 

*6 Dour Ii, 71 ~"'1"171vO)t!f~i6.?t-7-:$ll:fliJtt:ffll'9o 

*7 ~ 7;... :;·:; 3 / l;t, 'iE'i!'l:tl:fl!ltJ• S±500mV l'ilU'iE l, t9 o ;:: ti i';,O)H7 ;< - :$1 l;t~~ilU'iE ~ti to tO)l'fJ <, "'1" ;...:;t1v1i91'9 o 
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Yffii-1'-:g 

Vee 

Vss 
AO-A12 

1/00-1/07 

CE1, CE2 

OE 

WE 

NC 

Vee WE CE2 AB 

NC A12 A7 A6 A5 A4 A3 A2 A1 AO 1/00 1/01 1/02 V55 

fll\\ MC 
~t 

5V±10% O)'il!;)W, 

~J...l±l :1:J 0)£!1!'il!:E£, ov 
8192/~·11--0);C'f'J-y r:·i...-:7.)..:tJ 

a1::· ·y t--0)7-51 J...l±l:tJ 

7- ·y 7'1 ;t--:7'11a;., HJ-JL-)..:1:J 

J7'7 I- 7' ·y 1--1 ;t- -:7'11.-::i;.... HJ-JL-)..1J 

71 t--1;J<-:7'JL-:J/ l--D-JL-)..1J 

l*.il'.lB7- ·y 7' t l!\Ht~ 
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I\ 1' 7· ') ·y I" IC/Hybrid I Cs 

I\~ 7· ') ''J I'' ICI:!~ ':-:> ~ '-C I ROHM Hybrid ICs 

Q -1' 0) I\ 1 j I) ; r: IC (J:, 11 :hf.:: tl.Hit~- ilHi~i*f, -=i=

·~•@tt®, ••·•••@tt®, @•~Aftt®, ·~ 
Ztt®. -~tt®tr[O)~G~Qtt®WM•~n~ett• 
$0)~l,.J'.,T9 o 

@~~0)1M:!1t~~Wffl'~it1ttr c'O) ;:·~!ili::sr,t;t T ~ Q 

ff:ifjlJT, !f!ll:~it.fo, OAm!~. ~+;!!IJm!~ tr C: O),ff~ffl ~ 

(J:C:~. VTR, :t-7'1:ttrc'O)~~,ijj(::~Q;l:Tili'i\$l' 

-JtUC' z::~n'l' ~ l' t.:. t..'. l' T 4'5 ~! ;!: 9 o 

[J -1' 0)1\ 17' 1J "; F 1ciJ:, s~t~O)ili'i\$l '-=- - .::<.'(:: s 

1it;t9Q~~. amffl', z::~m•#. ~~. MMtr[~~ 

:htt Z z:'.i~H.Rl' t.::t.= 't Q J: 7, -:> ~O) 4 $11 / ~ ffl~ L- z 

s ~) ;!: 9 0 

1) BX:/ 1) - A.' 

/ 1) / t- !'icl.:f:t.& __ U:: IC, t- 7 / -;;- A. $1, $' 1 :;f - r:, tft 

m~, ::::i / r/ if f.f. C' 0)7- ·; 7°ftB.fo ~ f:g:ll: l t.::f~I~ ·; 'T

-;/ L.. f.::/\ 17' 1J ') FIC<:''9o ~1.ll:O)EH1£TWi.,'11tL-:1:9o 

2) BY:/ I) -A.' 

7' Jv 2. 7¥t.&J::.i::•1t. tftm1t ~ -~UOjjllj l, IC, t- 7 

/')7.$1, '.f1:t- r:', ::::i:--7:--iftr[O)"f-·;/ftB.fo~t:g: 

ll: l f.::f~I~ ·; 'T- "/' l f.::I\ 1·j' 1) ·; r;·ICT9 o 

3) BZ:/ I) -A.' 

7' Jv 2. 7¥t.&J::.(::•1t • tftm1t ~ -~UOiil~ l, IC« v ') 
t-, -=F•1t« v ·; t- tr c:· ~t:g:ll: l t.::f~I~ ·; 'T- ') l t.::~W 

Ji, ~f§~}iO)l\--(j' 1J·; FICl'9o 

4) SW:/ 1) -A.' 

s~t~O) ;:·~!ili::r,t c;, 7- ·; /ftB.fo~lm.°*7 17-7 1) - t

ftBJ'.,~, l' 11' t.J. Q Jf~~:kftB.fo (::-:> ~ ;i: l Z t, "1 7' 1J ·; r:· 
7 7 .J Q >-HIM~ l T, t ·; t-¥t&-fO);J: ;i: T~itl'f.:: 

l;J:9o 

• 1i¥9*, fJ'-:>1j\[J ') t- -r· t •@l \ t.:: l ;!: 9 0 

Z::i~ffl!l:tJ''.J-'!l:l' t, ~~H±iH.li:Jmra9(:: ;:·M~~O)l' < ~~• 
c-•@vt.:: L-190 

• f§~tttJ'fi'iJJ::. l 19 0 

j\ 1 :i 1) ') r:· IC 1 t Hl' 7 = c (:: J: I) , T 1 A 7 1) - t- • 

.foO){~ffl!l:tJ'l!llJi~ T ~, m!~O)f§~tttJ'fi'iJJ::. l ;!: 9 o 

e ~G~Qm~~l\17 1) ·; FIC1tL-19o 

• @~~~nH~lll§tJ' G~~-t,=tm ;t ~ tt n't.:: t::.· ~, "E .1 1J 

:/·;'JICO)~~. :&tffO)~ill@•~~<t;/\17' 1) ·; r:· 
IC~~~L-190 

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\ 1 7· 1) ·y I'' IC/Hybrid ICs 

·~ ~ 
1 i ~-r•n0)1J,rui.1t, ft:fi1t0)1JEltH::&n: !> * 9 o 

~~-T--nO)a3LTift~S0~~-ttW~~~*9o 

~••O)~ffl~~w~~T8~k~. ~&~A. ~~m 

ll, tt~~llf.i: c O)~~M'·P.li~1tT 8 * 9 o 

~A~. n~t.i:cf~•~f~an:ziftO)•tiW~~ 

~*"to 

5) !Bllt~0)·!;'~1¥1fT 8 * 9 o 

6) .:r 1::;..? 1J - i- gB&,:::.1:l:r..::z £t&lliill f 1110J..:rn::*le 

1J,T8 *9 o 

n~~t.i:hWA<t.i:-~7..A-Xt.i::fi•n:~~w~•tt.i: 

IJ*9o 
~OORM~WB*'1!T8, Dfi0)00R~$W~W~*9o 

•m ~ 
1*Il£~~.,'1. o~n. 11uJll•n. :::i :...- I::" .i - :;i, ~8!•, 

~-r~tillH•n. 13 iilll&?'C•. :t.1~•n. ~-r~n. ;it- - .:r 1 ;it•n. VTR. Ir :::i :...- , :ti ;. 7, .::. ~ :...- 1.i: co 

• M:±l 1: llJ VC 0) .t>lfit.' 
*•O)~!>. ~ooa~~lj~oow~~~$~~~~ti~~ 

W(XU&~)~~~9~tO)f~:±l9~~.gu, ~$~ 

£-:5 < ~:±IWl=~1f~M~T9 o 

~U/\1 "J'IJ ")I" IC ~&"o1fti~~·,=~~~9~tJ·atJ•1;:: 
-=>8* ~T,.t, ~:\H±-&~:m~1:srRi1,,.g;b-tt( t.:~"'o 

•Features 

1) Beneficial to miniaturization 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 assem
bling process without increasing manpower and facili
ties. 

5) Security of know-how of circuit technology. 
6) Reduction in the board area by 1 /1 O 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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/\ 11· IJ ·;; i-:· IC/Hybrid I Cs 

I\ 1 ·j' 1) '/ t"' IC!m~ ~ .AT .b. /The ROHM Hybrid ICs Development 
System 

n 7. ~ J.." 17' •J .. , nc-i:· 'JJ 7. ~ b.1'17 1) ·~ l'IC<:· 
~iJ(l)!,1% 

liil!llfl~ ;t.., 1: l'fil'il* liilRfl~ ;t -,1:l'.Qlli% 

( :/ 7. "Tb. iltit ) 
j 

( o-J.. t H%1t ) c IJ-J..ttl%1t ) 

1 i 
( JUUIW c JUUIW ) 

1 i 
( lll!~litiM/lll!~MUl'l) ( lm~lt~/111!~~*"1) 

1 i 
( liillti!tllt/IC!i:lt ) ( ICi!!:iit ) 

i l 
t 

( iffiDi-tt/7'JvO)flll:I) ( f-1'1illi-tt/7'Jv(l)flll:I) ( milli-tt/7'1v(l)f!W) 

i 1 j 
( f-1' filli ) ( if lilli ) ( If lilli ) 

j i l 
(t>$f~t O)fUHT%i) (t>$~t(l)fi$Hlft~ (t> $~ t (I) Ml: m1-8-tt) 

] i J 
( • ~ ) ( :I: ~ ) ( 

"17· 1) ·:; 1<1c1t0).:'.~flai¥1.::.;.:0)J: ·?t.i:r.'H: s~ 1., < tC. ~~'a 

1i~•e'il~~tt 

@~t@~2tt.~ffl$~0)8•tm•.~•~m• 
2)9Hfi 
.. 1§ t 9Hfi-t$, ~.:rnc91JO)ili!Jit-.l 

3)~ffl~1t 

~i!i!~1t, fJ.111=).glf, 1¥1'.J:).glf, ~mmi.i, ~*1~~.ll 
4)fllli •• *'1:1Jtll 

Fl§&,i!Ull:Jtllr.ll, .:'.:ffl-flfllli•. ~11=,I§PijJtll 

RD Nm 

± 
I!: ~ ) 

~~~~ 

I/~=7(1)~~~=·m~h.Q~ 
liH·i11i.!E"t .Q 1c•f'F.Q t:111:>1:f±~liil 
R. ~:fXl:'?l•<:H%1t t., ;t "t. 

filli~. ttWilli<:·(l)tUt• t.,, JUI• 
rrl' :t "t. 

·-
lll!~BU, llll~ft. -tt/7'Jvti:t, 
t~BU~~•H%1tt.,, 1111~~*"1 
HHilit"t. 

=•m(l)~~C%DL,~liilRlitt• 
l,, IC7'if1 ::.-•~:iE:L, ;t"t. 

--

i~:lEL,f:liiJR, IC7'if1/l:J:iJ:;p 
filli-tt / 7' Jv •fl W L, ;t T. 

-tt/7'~~-- ~~ ~~•i11i.!E 
t., 1:l' .Qf.rf-l'fiDi t., <: l'f: t:: ~ ;t "t. 

--

milfi(I) *1J~;lr"' fi $flt (I) Ii~{±~ 
•;~;iE:t., ;t T. 

:R~lll!M!ttt., ;t "t. 
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/\-'( 7 IJ '/ I-=' IC/Hybrid ICs 

iitfl'(jii(': '?\, '"'C /Quality Assurance 

[J- 1..(7)/\ 1 7 1) ·:; f"IClil'aC!C7)~~7 a-1;: J:: IJ ~~ 

w. ~1~fttt t~rur t,, n, *"to 

• 1!Utilii!:~lltr1a ~7 .l./Quality Assurance Test Program 

468 

10 IVvt::1iltiUl' 
Uil\7-$) 

12 l~ EP 

13 IJ - t'-l;JJ!!lf 

14 j~IJ :;f: 

15 $'1-U~'l!l' 

19 i±l f.j 

iitl!lJJiEI 

~·'Blll 
iitl!l 

(sl~l~l~) 

~iliFr~lll 
~Ill 

(ll!Hf~~) 

fHbiil:Mi 

liM2f;tlttt 
~Ill 

IH t2 ilFJ ~tt 
iil:Mi 

iiJl-lf 1 'J Iv 
iii:~ 

~i..1111¥# 
~Mi 

'flti..1111¥# 
~Mi 

i!Jj;Ji,mttiit~ 

~)il{-(y.A 

~~ 
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iil:l!l5k1* iHM!U~ 

Sl~:h : 0.5kgf(5N) JIS C7022 A-11 
1¥ffl~l'ai : 10± 1 S n'di. I 

YlliT-st.~l:f.jli: : 0.25kgf JIS C7022 A-11 
(2.5N) Un x 90° llb If 'b /:". ~ t n'di.m 
1 IEl t ~lU.iEi2! 2 IEl 

~iblliUll : 10-55Hz JIS C7022 A-10 
:i:~~ : 1.5mm 5kf-l:A 
~sl~rai: 1min, x-v-z• 
nf<il~ 2h~6h 

77-y'J7..: 25wt%CJ://1 JIS C7022A-2 
'.I :1CJ l:::'Jv711-:::i-Jv~i?l 
'1h,t2 : H63A :iZ.l;J:lliJ~.P.. 
~/l : 230±5°C 
iiil~l'ill : 5± 1 s 

'11i,t2 : H63A 32.l;J:lliJ~.P.. JIS C7022 A-1 
iN/./l 260±5°C 5k1i A 
~)ft : 7.. :$l;... l'::t 7ilfl' 
iiaUi¥1'ai : 1o±1 s 

Tstg min-'iii'i..111-Tstg max JIS C7022 A-4 
30min 5min 30min, 25 -it 1 'J Jv 

Ta: Tstg max JIS C7022 B-3 
~l'ai: 1000h 

Ta: Tstg min JIS C7022 B-4 
~<¥1'.ll : 1000h 

Ta : 60±2°C, RH : 90±5% JIS C7022 B-5 
~rill: 1oooh 5k1* B 

Ta : 60±2°C, RH : 90±5% JIS C7022 B-5 
@j)IJ;ij!:lE:(l)*f-1:1''.li/I('.li:IJ)~pbn 5k1i B 
~l'ai: 1000h 



., 

/\-'( 7· 1; ·:; I'' IC/Hybrid ICs /~·:; ?--~1±~, f"~~r-J~~~ 

J\' ''J 'r-;/1±ti/Package 
5'~ ill. ') - F~ilfi'rifg~:l((mm) ¥lJiL(mm) ¥lJiW(mm) ~;\' ~ 

y p 
0 

/ 1 e 7 -if- £tli(O) oS~Ji.A A:- .A 
'f st ··,I/~'/ -

tf1j\ c!' <' ~ ·:; t-o:>~~li8 Jv ~ Q ' 10Min. 7Min. . s .e~4±1 I I it t .'f.ff ': ~l'J!i'i'Jli8o 
1 I •I~ ;j;' AMH~~~,;: M1J/to 
• p p 2.54 1.8 87Max. 38Max. 

iU\~lllf~:ll!fUflii':t, 'ti' /~ s (2.0) (0.8) 7 'L' vr Z:15efflc 'td.:'t * 9 o 
1 W1 0.5±0.1 0.4±0.1 
/ W2 1.4±0.2 1.1±0.2 

'T 
/\ 

.l 
• 'E ~;- .i -Jvo:> ~~li8it,:i.'f 1 7' 7 Jv - 15Min. 14Min. t:f: 7 110 ~(l):ltl/JO(.~:M!iti'il 

D ' ') e --4± 1 - I I At 
I ~to ':J 

1 p 2.54 1.8 1.27 87Max. 48Max. •itt1'1'~~,=J::~J~·:; 1-0)j-' r:· ' p 
/~ s (4.0) 4.0) !!\\ I,, ·:; I- .A A: - .A t 1if~H: )i!iffl I 
7 c 
1 W1 0.5±0.1 0.5±0.1 0.5±0.1 <'."'~;1:9o 

/ W2 1.4±0.2 1.3±0.2 I ~ •DIP O)~i\':EH -t 0) ;!: ;!: ,:, 
ffij 

15Min. 18Min. *-Jvv.A <'."', ~ffij~~i'il 
~ I I At 
~ WI ~to 

:$1 80Max. 45Max. * 1) 7 [:)-Iii<': J:: .QI\/ 
1 S=2.0±0.5 '.1iitt (;:: 'Ht!it<'."' ~ ;1: it ho 
7· 1=1.5±0.5 

P. W1 'j: DIP ~rt\1 

I) 

I 7' e BW Y ') - .A",:;@fflo ~lf 
r:· ~ ffl'~~Ha<1-l t9.Q~Uo:> 
v / 

:fii>7'~:;.,. 7'Miliftt, 7 .:;z 7 180Max . 140Max. 
') -lf-£t&_t':~Jl¥!<'."' ~ * 9 0 

I 

ft~~ I;;. ~~'WIJ/Representative products 
ffl ~ li'il n 19tl ffl Ji li'il n m 

!I! ~ ill: ~ Jl, .§tt ;I. - :$1 ~illli'illlft 7f-7'17f~~ ~P'l~~fflli'illlft 
1-''7'[:1 ·:; 7%1JfMJli'illlft /1.A" 1J'.17:/3/@llft 
~!NililJfMJ!i'illlft, I 7'::::J /i!ilJfMJ!i'illlft 'f77{ ·:;71::::J711f@llft 

0 A ~ ~ :fi~~'E - :$1 i!ilJmJ!i'illlft L::::J-@llft, JR!l!lllJ!:±l L,li'illlft 
:/'1~~;1.1/£t& 7- .i-7li'illlft 
7 7' 7 y 2. ') 'E - :$1 ililJmJ!i'illlft 
7 7' 7 Y 2_ I) fflill:~!.l.::. •:; I- v T R ~ ~ >J--7'1 ;t~~fflli'illlft 
7 c:J ·:; 1::0 -ffll\17.'J ·:; f'' IC /1.A"')'}.'7:/3/@llfr 
;t 7 { .A ::::J / 1::0 .i - :$1fflI\1 7· 1) ·:; F IC Hi-Fi PNR fflli'illlft, Hi-Fi 'E 'T .4fflli'illlft 
CCD f-''71 /\@llft 7· 1; v·:;7li'illlfr, A..·:; 1-''7'/:ffflli'illlft 

-tf-;J;'~illli'illlft, 7 [:) 7£/!,l'!fflli'illlft 
!!\!< ** ~ ~ 71 Jt.-'.)l!i'illlft Jllli:£!!,l!ffl l§]llft 
::::J / 1::· .l - :$1 Yffli*ffl/\ 17' 1) ·:; I'' IC 

::::J/l:::.i-:$1;){- f'' ilf ~ ~ ~ ~ § i!JP.& ?¥ ffl 1§1 llft, I 7' ::::J /i!ilJfMJl§]llft 
2. ://ililJmJ!i'illlft, 1 //\-'.)li!ilJfMJ!i'illlft 

ill: ~! ~ PBX 'E7".41§lllft I/ ::::J-'.)/'l§lllft 
'lll:~!ffl'7/7-·:;/.l.::.·:; I- .:;z 1·:;7- >'.7' v'\'· .i v-:$1 

ill: f- ?$i ~ 'lll:f->f Jvti'/ DIA ::::J //\-'.)I *~~~i!ilJfMJl§]llft 

71 Jt.-:$1, ~i.lii!l§lllft ~ /-!fffl/\17' 1) ·:;I'' IC~ 
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BP3002/BP3003 
BP3004/BP3005 
BP3002/BP3003/BP3004/BP3005 LHl[ ilili M ffl t::: ~ ~ [., 

t.:MIJg.i .= ·:; t-- <: 9 o ~~iliMO)£*Mllg ( '.i 17'7, 1J ;,.. 

jj', .A 1:::0 
- 7 ;?- ·:; 1-- '7 - ? ) f i*JjX L,, /\ / F ~ ·:; 1--, 7· 

-tf-, .:f-;F- F~Ht:IJ099t.:'tt-r•ililiMtf~P.lGL.:t9o 

·~~ 
1 ) •ililiMO)£*Mllg f 9 r.;: T i*JiX L. T ~' 9 o 

2) 9HlB :;z 1 ·:; 1- t::: J: IJ, DTMF, PULSE (10pps/20 

pps) O)t'J~ ffi5JilEo 

3) ITT<::k 17 ~j0)7 .A 1--7- /l~- 1) 5i 17' JL-Mllgf i*JiX L, 

T~'9o 

4) ~/tiO)··· -~. ~~~~·ffffl$t:::-r~~i5J 

5) l2S~ili°"1?ti ECM/ff./5i'17-~ ·:;?1J~t:::, 5i?ilili 

.::Z~-h~ff•l~17-~~?1J~L:::T, ~~-~ff• 

I 5t'17- ~ ·:; 11J~t::: t n-fnMJitt.l'i5Jllgo 

6) B*OOl*l~~c•M•~·*··~·£•cMJit 
(BP3002/BP3004)o *00, :tJf-5t'~LtC Bell £$t::: 

MJit (BP3003/BP3005) 0 

• ffl~ 

•~iii#!!.:& v·•~ili~J.t#!!H 

BP3002/BP3003/BP3004/BP3005 

•~5m.:z..= ·:1 " 
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 sy~tems, 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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• *~-1"~~/Dimensions (Unit : mm) 

BP3002/BP3003 

BP3004/BP3005 

2.5Max. 

11.5Max. 

14.0Max. 

4.0±1.0 

BP3002/BP3003/BP3004/BP3005 

t 025±0.05 
- 56.3 

48.0±0.5 

r[]w~, 
t 025±0.05 I 

- 4825 
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BP3002/BP3003/BP3004/BP3005 

• il~B':l~tt/Electrical Characteristics (Ta=25°C) 

• BP3002 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/~EE VL 4.0 4.8 6.0 v IL=20mA 

ili:mtt!Hit OCR 200 240 300 Q IL=20mA 

:Xmttfttt ACR-1 500 700 1000 Q IL=30mA, 1kHz 

:Xmtt!Hit ACR-2 420 600 850 Q IL=70mA, 1kHz 

*~iii v-"'.!v Txl1 -32.5 -29.5 -26.5 dBm 
L1, L2=600Q, Loss=?dB 
MIC .A.:h=300Hz, -40dBm 

*~iii v«!v TxL2 -24.5 -21.5 -18.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC .A.;IJ=1kHz, -40dBm 

*~iliv-"'·!v TxL3 -25.5 -22.5 -19.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC .A.:h=3.4kHz, -40dBm 

.. 

~~iliv-''Ov Rxl1 -33.5 -31.5 -28.5 dBm 
SP=200Q, Loss=?dB 
LINE .A.:h=300Hz, -14dBm 

~~iii v«!v RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINE .A.:h=1kHz, -14dBm 

---·---------·-··- -------~ 

~~iliv-"''!v RXL3 -31.0 -28.0 -25.0 dBm 
SP=200Q, Loss=OdB 
LINE .A.:h=3.4kHz, -14dBm 

-·--·· 

DTMF *t±l v-"''!v OoL -13.1 -9.9 -5.7 dBm 
L1, L2=600Q, Loss=OdB 
697Hz 

----

DTMF*t±lv-"''Jv OoH -11.2 -8.0 -4.7 dBm 
L1, L2=600Q, Loss=OdB 
1477Hz 

DTMF.ik$ Don - - 8.0 % L1, L2=600Q, Loss=?dB 
1!fll¥ 

------· . 

DTMF.ik$ DoT2 - - 4.0 % L1, L2=600Q, Loss=7dB 
~ll¥ 

;( '£ I) 1¥fi'f~)M IMR - 0.1 - µA Voo=2.5V 

o\'--F- F 
RTK - - 1 kQ R1 - R5, C1 - C3Yi/iif-

::i::,, :$1-7 H!Hit 

o\'-'1'- 1-'~:!i CrK - - 30 pf R1 - R5, C1 - C3Yi/iif-
----· 

~~~)&';/& Fosc - 3.58 - MHz 

o\' - .An ai'fr.i TKO 40 - - ms 

·iv1-71:1:: BR - 66 - % 

t±J;IJH!v.Av- t-- PR1 - 18.6 - pps ?pin, Spin t~lfJ'c 
.. 

tJ:j;IJHJv.A v- f- PR2 - 9.3 - pps ?pin, 11 pin t~lf)'C 
,,_ t---" 

> 'E •; - -7 1; rai'fr.i TQHP 16 - - ms ON-HOOK P;¥r.i 

DTMF t±J;IJa;¥r.i TMF - 75 - ms 

;t; - .A'Pi} r.i Tp - 3.75 - s 
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BP3002/BP3003/BP3004/BP3005 

• BP3003 

Parameter Symbol Min. Typ. Max. Unit Conditions 

VL 4.0 5.2 6.0 V 

OCR 200 260 300 Q IL =20mA 
------------+----+---+-----+--------+----- t- ·--------------- ----

ACR-1 500 700 1 000 Q IL =30mA, lkHz 
- ---·-····-- - ------+-----·-------t------ j------·j--------------------·----

ACR-2 420 600 850 Q IL =70mA, 1 kHz 
--- +- -----+-- -----+--·---+--·------+----+----------------

Txl1 -32.5 -29.5 -26.5 dBm L1. L2=600Q, Loss=?dB 
MIC A:h=300Hz, -40dBm 

---- ·------ ··--- ·-- ---+-----+------+------+- --------------·---------

TxL2 -24.5 -21.5 -18.5 dBm L1, L2=600Q, Loss=3dB 
MIC J..:tJ=1kHz, -40dBm 

------- - ------------t----- ----j--------+----··----t--- ---+--··· ------------

TxL3 -25.5 -22.5 -19.5 dBm L1. L2=600Q, Loss=OdB 
MIC A:h=3.4kHz, -40dBm 

·------- ------ ·- --- ------+-----+-----+-----+----+---+----------------

dBm 
SP=200Q, Loss=?dB 
LINE J..:tJ=300Hz, -14dBm Rxl1 -33.5 -30.5 -27.5 

---------------·-·----------l--------+---+----+----+-----+-------------

RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINE J..:tJ=1kHz, -14dBm 

------t-------t---+-----+------------------

~~i'i 1. .. ,,.,;~ RxL3 -31.0 -28.0 -25.0 dBm SP= 200Q' Loss=OdB 
LINE J..:tJ=3.4kHz, -14dBm 

------------ ---------+----t-------t----t------t----j----------·----

DTMF "":±l v l'\J~ OoL -7.5 -4.5 -1.5 dBm L1, L2=600Q, IL=20mA 
697Hz 

---------·------- ----------+-----·-+----+-----t------+---+--------------

-5~ -2.5 +o~ dBm 
L1, L2=600Q, IL=20mA 
1477Hz 

--------· --·--+------+-----1--·---+---t------+--------·---·-----

DTMFi!'f$ DoT1 8.0 

DTMFi!'f$ 6.0 

- % 

- % 

L1, L2=600Q, Loss=7dB 
ilillf 

L1, L2=600Q, Loss=7dB 
~llf 

------------------------+-----t-----j----r-------t-----t--------------·-

0.1 - µA ;;. 'E ') i!i\f~'il[ilit IMR - Voo=2.5V 
-----------·--- ------i-------\----+----1------+-------------·-

- 1 kQ 'f-;f- - l<:::i :...-? 7 Hfttit R1K - R1-R5,C1-C3fflT 
--------------t-----t--·--+----+----~-----j-------------

- 30 pF C1K - R1-R5, C1-C3fflT 
-----------------+-----+---t------+-----1-----+--------------

Fosc - 3.58 - MHz 
--·--------·-----------+------+---+---+----f-----+--------------

TKO 40 - - ms 
- ----·--------------+----t--------+----1-----+---t----- ------------

BR - 63 - % 

PR1 - 18.6 - pps ?pin, 5pin 11*11: 
----------------+-----t-------+---+----+---+------------

PR2 - 9.3 - pps 7pin, 11pin11*11: 

ToHP 16 - - ms 
---------------+-------t----+----+------j-----j-------------

DTMF :±l :tJa~r.i TMF - 75 - ms 
---------+-----+-----1-----+---f------+------------

*' - ::z aif r.i Tp - 3.75 - s 
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BP3002/BP3003/BP3004/BP3005 

• BP3004 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 :.--1(1± VL 4.0 4.8 6.0 v IL=20mA 

ii1i:intt.lH1i: OCR 200 240 300 Q IL=20mA 

:'.ic:intt!H1i: ACR-1 500 630 1 000 Q IL =30mA, lkHz 

:'.ic:intt!Hii: ACR-2 420 550 850 Q IL =70mA, 1 kHz 
--· 

mi'iiliv"")v Txl1 -7.7 -4.7 -1.7 dBm 
L1. L2=600Q, Loss=?dB 
MIC ).1J=300Hz, -40dBm 

mi'iiliv"')v TxL2 -5.7 -2.7 0.3 dBm 
L1. L2=600Q. Loss=3dB 
MIC J..1J=1kHz, -40dBm 

miiiliv""Jv TxL3 -9.5 -6.5 -3.5 dBm 
L1. L2=600Q, Loss=OdB 
MIC J..1J=3.4kHz, -40dBm 

'lti'iiliv«Jv Rxl1 -16.5 -13.5 -10.5 dBm 
SP=55nF, Loss=7dB 
LINE J..1J=300Hz, -14dBm 

'lti'iiliv«Jv RxL2 -12.7 -9.7 -6.7 dBm 
SP=55nF, Loss=3dB 
LINE ).1J=1kHz, -14dBm 

-

'lti'iili v«Jv RxL3 -12.2 -9.2 -6.2 dBm 
SP=55nF, Loss=OdB 
LINE J..1J=3.4kHz, -14dBm 

DTMFmtf:lv""Jv OoL -13.1 -9.9 -5.7 dBm 
L1, L2=600Q, Loss=OdB 
697Hz 

DTMFmtl:lv1'Jv OoH -11.2 -8.0 -4.7 dBm 
L1. L2=600Q, Loss=OdB 
1477Hz 

---

DTMF~$ Don - - 8.0 % 
L1, L2=600Q, Loss=7dB 
1lU¥ 

DTMF~$ Dor2 - - 4.0 % 
L1. L2=600Q, Loss=?dB 
~tl¥ 

;;1. -T 1J 1!Wi~it IMR - 0.1 - µA Voo=2.5V 
-

'\'-;!<- F::i/'.$17 H!H1i: R1K - - 1 kQ R1-R5, C1-C3Yi/i-T 

'\'-;!<- F:g!I! C1K - - 30 pF R1-R5, C1-C3Yi/i-T 

~tUJii.ll~ Fosc - 3.58 - MHz 
-·--

'\' - ;._ n ai\'r.i TKO 40 - - ms 

:iv 1 7.l::t BR - 66 - % 

tf:l1J1~1vAv- t- PR1 - 18.6 - pps ?pin, 5pin !:&'*"' 
-------· 
tf:ln1~1vAv- t- PR2 - 9.3 - pps ?pin, 11 pin!:&'*"' 

;I. T IJ 7 1) 7'Pi\'Fai ToHP 16 - - ms ON-HOOK ai\'r.i 

DTMF ft111Bi!ir.~ r .. ~ - 7~ - ms 

Tp 
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BP3002/BP3003/BP3004/BP3005 

• BP3005 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /~J± VL . 4.0 5.2 6.0 V IL =20mA 
······--·-·---· - ·---·--·--····-···-----·· ··---·---+-----+---+-----+----!---------------·----·· 

ii!i:ilitt!Hit OCR 200 260 300 Q IL =20mA 
....... -·-·--·-···--··----·--···---------j -··-·--4f----+---+----+---f--------------

3'.t:illU!Hit ACR-1 500 630 1 000 Q IL =300mA, lkHz 
---------------+----+---l----+---+----+---------·---

ACR-2 420 550 850 Q IL = 70mA, 1kHz 
-- .. --1 ·----+----+---·+-----+-------------

_ 4_7 _ 1_7 dBm L1. L2=600Q, Loss=7dB 
Txl1 -?.? MIC A.:fJ=300Hz, -40dBm 
-- ----+----+---+---~-~-----+- -·------

dBm L1. L2=600Q, Loss=3dB 
TxL2 -S.? - 2.7 o.3 MIC A.:fJ=1kHz, -40dBm 

---- ·-·-------·----+-----+----+---+-----+----+-----------·-

TxL3 -9.5 -6.5 -3.5 dBm 

Rxl1 -16.5 -13.5 -10.5 dBm 

L1, Lz=600Q. Loss=OdB 
MIC A.:fJ=3.4kHz, -40dBm 

SP=55nF, Loss=7dB 
LINE A.:fJ=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE A.:fJ=1kHz, -14dBm 

--------------+----+---+----+--- -+---+------------

-12.7 -9.7 -6.7 dBm RxL2 

RxL3 -12.2 -9.2 -6.2 dBm 

-7.5 -6.0 -2.6 dBm 

-5.5 -3.5 -0.6 dBm 

DTMF~$ Dor1 8.0 % 

DTMF~$ DoT2 6.0 % 

SP=55nF. Loss=OdB 
LINEA.:fJ=3.4kHz, -14dBm 

L1. L2=600Q 
697Hz, IL =20mA 

L1. L2=6000Q 
1477Hz, IL =20mA 

L1. L2=600Q. Loss=7dB 
1!U¥ 

L1. L2=600Q, Loss=7dB 
iiiU¥ 

IMR - 0.1 - µA Voo=2.5V 
------~----------+----+---+----+---+-----+------------

'\'-#- i"::J / :$1? Hftm R1K - - 1 kQ RrR5,CrC3fflf-

'\'-A:fJ-~ ~D 40 ms 
--------t----+---+----t---+-----t------------

7~ 1 ?~ ~ 63 % 

18.6 pps ?pin, Spin~~ 

9.3 pps ?pin, 11 pin ti*"C 

16 ms 

75 ms 

3.75 s 
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...... 
en 

s z a 

71 -,,;1 A'Mill 

FILTER r---, 
L 1 -----+. r4-----0 a 

i~IT1 
I I 

S::lt::>.t:'-:t.J
(40nF) 
~SPr1 

0 

7·1-r~ ·;-77-1::'-:IJ-(8()) 

c::::JSPr2 

Tr1~~000 
n0.22µF 

'! /t.f-l!j::>.t:'-:t.Jt: 
80::>.t'-:t.JH~lll 

9.Q~% 

L2~b 
7·1-r~ •;<7::>.t:'-:t.J-(1500-2500) 

2kO(BP3002) 
5.6k0(BP3003) 

ON 0.9µF t 
" HO~l R1 

L 1~ ·j-->vVv---( 
SW1 OFF 

b HOOK 
L2---.0-------__.f; 

ON HOOK/OFF HOOK STATUS 
Control 
Circuit 

Network Circuit 

MUTE 

DTMF 2 31---.f' 

2of 7 '\' -;fi- I' t-44f~5:if5ii---
? ~ 1) •;< 7 A ll7lE8ii991---~ 

Dialer Circuit Filter 
Mixer 

KYd 1 * o <I 

Dtl1'1.Mil1 

/(•;< 7 )'";< 711[~ 1:d1 * 

~.5-3V 

VDO A.T 

r ,I, Al :b b ttzmi I SWd 1 
'20 10 PB : l pps pps 'NON-SHORT type ,_ ________ ..J 

CJ 
SPnl 

e 

* 

G2 

7°1' T ~ ., 7 ::>. t:'-:t.J-(80). 

'C:JSPn2 

080 
Tnl= 

n2000 

fr t 

* : User application 

~~Ill::>. t:'-:t.J-t: 
80::>.t::'-:t.J-:a
fflll9 .Q~it 

• 
~ i5} 
t.) aJI 
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71//1'Xit11!011l 
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1±11:>.t:'-t.J
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'CJ rJa' SPrl 
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Rr4*Cr2 
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TrOO Bn n' 12000 

I022µF 

c d 

Htl:>.t:'-t.J

'c:::J SPn, 

D 

2 kO ( BP3004) 
5.6k0 (BP3005) 

Rn,~4700 
J;)._t 

0.9µF f 
SW, C, R, 

L, ~1--\M-------(, 
b 0---

L,~~-<>-~~~~~~~...1: 

ON HOOK/OFF HOOK STATUS 

2of7'F-;J\-I' 
v ~ IJ '1 7 ;>. 
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M>'lt1<1.M!JW 
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Fil:er 
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BP3002/BP3003/BP3004/BP3005 

• tliiM~tt.l:tf.lt~ 

JJj El BP3002 BP3003 BP3004 BP3005 

Mf;(;fii*roll* 
~1'1.iffi1iililii* 

Bell£* 
~1'1.iffi1i~* 

Bell£* 
l!M~ttlil<r£* l!Mmtlif•r£$ 

- ---,-------------------- ··----

~Jl 

tft 

71/'ill;fE VL(IL=20mA) 
r---------------t--

im81!i'*1il\LM!frlii: DCR1 (IL =20mA) 
I---

DTMF ~I±: v"''Jv OoL 
(L1, L2=6000 697Hz) 

DTMF ~I±: '-'"''JL- OoH 
( L1, L2=6000 1477Hz) 

DTMF _jR$ DoT2 
(L1, L2=6000, Loss=?dBm ~ll¥) 

--------
71-\"1~1t-.A7v17.H: BR 

'!;'~!!; v "'. Jv (LINE A 1:J = 300Hz, 
-14dBm) 

4_8V 

2400 

-9_9dBm 
(Loss=OdB) 

-8.0dBm 
(Loss=OdB) 

4%MAX 

66% 

5_2v 4_8V 5_2v 
- ---

2600 2400 2600 

-4-5dBm -9.9dBm -6.0dBm 
(IL=20mA) (Loss=OdB) (IL =20mA) 

-2_5dBm -8.0dBm -3_5dBm 
(IL=20mA) (Loss=OdB) (IL=20mA) 

6%MAX 4%MAX 6%MAX 
---

63% 66% 63% 

,------------------t-----------------t-------------
RNt1 ( Loss=?dB) -31-5dBm (SP=2000) -13.5dBm (SP=55nF) 

i----------------+------------------+---------------
RNt2 ( Loss=3dB) -29.0dBm (SP=2000) -9_7dBm (SP=55nF) 
----------------+-----------------------+---------------
RNt3 ( Loss=OdB) -28.0dBm (SP=2000) -9.2dBm (SP=55nF) 

~ ~---~----------t--------------+-------------

'!z' ~Mll .A t:-:h '.i 1 :J- :::_ ·:; 7 .A 1::· -:h (1500-2500) fE'ill: .A 1::· - :iJ (55nF) 0Hil1Bil"o1'ttJO 
(~ttfil&tt~~J:~80.At:-:hff ~J:ij:$i1f-"-'l7At:-:h~80 
fi;j,.)'Ci5Jlig) .At:- :h IJ'fi;j,.)'CiiJliU 

----t----------------i-----------------+------------
~81!iv"''Ji.-(L1, L2=6000) 

,-----------------j-----------------------r--------------
TNtd Loss= 7dB, MICA1:J 
=300Hz, -40dBm) 

-29_5dBm -4.?dBm 

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

T Nt2 (Loss= 3d B, MIC A1:J 
=1kHz, -40dBm) 

-21.5dBm -2_7dBm 

1-------------------+----------------+------ --------
86 TN13(Loss=OdB, MIC_A;IJ 

=3-4kHz, -40dBm) 
-22_5dBm 

ECM(V=2V, Z=22kOJ..:lT) 

-6.5dBm 

r±ill<17, :sz.ti, 'J1-n. 'J7<17 
( :9Hil1MMitJQ(:: J: fJ ECM) 

-------------------+--------------t--------------
-lil-jlf:tl'l!i: 1-4pin rai (;: ::i / -T /-if € fi;j,.)'C [_, -r :rt 3-4pin rai 1:: jf_\Ji\: € 11*'1C 9 {> -/)>JI.. Ii, 

I) 

'J-17' Mi~l±:1:J<7.l 
::i / HJ - Jvj/Mlig 

478 

l!i:9 {>a 1-4pin rail:: ::i /-T/-if €fi;j,.)'C l, Z:t;' 
\!i:9 {>o 

0.002µFtXf 

:X.lt~7~ 

uctj 
2-3pin r.i t::t!Hit € fi;j,.)'C9 {> -/J• Jl.. l;J:, 2pin t EE'ill: 7"1f-l'ai 1::f!Hit € fi;j,.)'C t_, 
2pin tfE~7"1f-rai(::jftf1i:€1i;j,.)'C L, Z:tl'l!i:9{>o 
Z'.t£\!i:9 {>o 

oaJ, 09], 
1kil 2 2 

t)J: 3 :X.lt 3 

RD Nm 

17pin= .. L .. -:$i17'JL-tf::1:J~ll:. 
17pin= :t-7>-'J 17' Jl-1±: 1:Ji5Jlig 



BP3008/BP3009 

BP3008 
BP3009 

FAX X'.t.Jib'l~JJ.1.:z.= ·y f-. 
Telephone Sets for FAX 

BP3008/BP3009 !;I:, FAX ~O)Yi/i*fHH: O)ft*'1; i ::i§l.I 

L.,mJ~l.,f.:~aiiffl.:t..=.·y l-"t'9o 

-~~ 
1) ~~mtt~it<9~L.,Z~ij, ~~Wffl7~1-h 

/70)tl*Jl::lfi'iJlm (220 Q at 20mAlo 

2) :t;.... 7·:1.,:$(1 J7 Ji.., f¥\'ii':fi1Jmtfi'iJtm 
3) "2_·y'7A.:$11J7Jl.-, 77·:1"./:i, ;F"-A.'~V: 1J:$11J7 

Jl.-O)f/lffg ;If iii;{> 0 

4) :f-it~iiiW:tJY:/iT-:IJ~il!i{>o 

5 l ~~ifif/lO)&*fllffg i 9 r< Z l*JM (.., Z ~' {> o 

6) B*OOl*l~H~~-~mYili*fll~ttm&•~M~ 

(BP3008)o * 00, h 7 :$1 ~ 't ': Bell&• 1: M ~ 
(BP3009)o 

• mlt 
7 7' ·y? A.)l.J~~i'ifll~V:~llfll~ 

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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• 9Ht~'1"$:i181/Dimensions (Unit : mm) 

I 36.5±0.5 

28 27 26 25 24 23 22 21 20 19 18 17 16 15· 

t:•:..-NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

t:0 /NO. 

1.4±0.2 

t:°·~'T 
--+--+---l--2.54 ± 0.2 

2.0Max.--1-I +I ------'2:::::.5:.:..4.:...:.X.:..::13:_=..::33::::.0:.:::.2 ___ ---i 

~ 

=+ 

480 naHm 
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BP3008/BP3009 

• "il:Siirt:J~tt/Electrical Characteristics (Ta = 25°C) 

• BP3008 

Parameter Symbol Min. Typ. Max. Unit Conditions 

VL 3.8 4.4 4.8 V IL= 20mA 
·t-·---·-----· ----[-------+---+----- ----------· 

DCR 190 220 240 0 IL= 20mA 
. ---- ----·-.. ---+--------+------·-· - ----- ------~-------

Txl1 -16.3 -13.3 -10.3 dBm L1. L2=600Q, Loss=7dB, MIC.A.:tJ=300Hz, -40dBm 
--i-----r----- ---------------------

1*1\!v"·'v TxL2 - 17.5 - 14.5 - 11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC .A.:tJ = 1kHz, - 40dBm 
-------------- ------ -t--·--- ···--·-+--· -- - ---+---------------------------
1*1\!v"'Jv TxL3 -26.7 -23.7 -20.7 dBm Li.L2=6000, Loss=OdB, MIC.A.:tJ=3.4kHz, -40dBm ... ---·- ________ ,,_ ·------ -------+- ... -------t------- ------·---·-···--··--------------------
~l\i5v-"Jv Rxl1 -17.4 -14.4 -11.4 dBm SP=55nF, Loss=7dB, LINE.A.:tJ=300Hz, -14dBm 

-·---·-------·· ----j----- --- --- ·+---·--1-· 
~~iSv"'Jv RxL2 - 16.8 - 13.8 - 10.8 dBm SP= 55nF, Loss= 3dB, LINE .A.:tJ= 1kHz, - 14dBm 

------+-- --------+-----+-- --t-----j'-- ----+--- --------------
~~iS l,-"'iv RxL3 - 18.2 15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE .A:tJ= 3.4kHz, - 14dBm 

. t---- -·--j--------+-----+----+----+----------------------
DTMF i*ti:l v"'Jv OoL -10.2 -7.2 -4.2 dBm L1,L2=6000, Loss=7dB, 697Hz 

------- --------+--- -1-----+--- -----1 ----!------ ---------------------- -· . 

DTMF i*tl:l v"'Jv OoH -8.5 - 5.5 + 2.5 dBm L1, L2 = 6000, Loss= ?dB, 1477Hz 
+---+--__,1------t------------------------

DTMFii'?:$ DoT1 8.0 % L1, L2=600Q, Loss= ?dB, ill:llf 

DTMFii'?:$ DoT2 4.0 % L1,L2=6000, Loss= ?dB, ~llf 
--t--· 

::l'v1?11:: BR 66.2 66.6 67.0 % 

tl:l:fJHJv;zv- t- PR1 19.63 19.73 19.83 pps 14pin - 13pin lttoo 
tl:l:fJHJv;zv- t- PH2 9.81 9.80 9.91 pps 14pin open 

*' - ;z'Pi'i r.'l Tp 3.50 3.60 3.62 s 

7 7 . ._,:... .iPi'iro'l TFL 604 608 612 ms 

t--/tl:l:tJPi'ir•'l TMF 70.5 70.9 71.3 ms I) 5i 17 Jv 

1J :,.. :l:fn!UJJ!mlits'.lil± Vs1 21.5 v Lt, L2 AC ~ntm 
--------------+------+------l----1----+---1------------------------

1) / jftJ:l:tJ 1/-"Jv VRG 27.0 Vp-p Lt, L2 75Vrms 16Hz 

• BP3009 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/:lil± VL 3.9 4.4 4.8 v IL= 20mA 

~mi1~:m OCR 180 220 240 Q IL= 20mA 

*~iii v"'Jv Txl1 -16.3 -13.3 -10.3 dBm L1, L2 = 600 0, Loss= ?dB, MIC J...:tJ= 300Hz, -40dBm 

*~iliv"''v Txl2 -17.5 -14.5 -11.5 dBm Li. L2 = 600 0, Loss= 3dB, MIC.A.:tJ= 1kHz, -40dBm 

*~!v-"Jv TxL3 -26.7 -23.7 - 20.7 dBm L1. L2 = 600 0, Loss= OdB, MIC .A.:tJ= 3.4kHz, -40dBm 
-----

~~iliv"'Jv RxL1 -17.4 -14.4 -11.4 dBm SP= 55nF, Loss= ?dB, LINE .A.:tJ= 300Hz, - 14dBm 

~~iSv"A Rxl2 -16.8 -13.8 -10.8 dBm SP= 55nF, Loss= 3dB, LINE.A.:tJ= 1kHz, -14dBm 

~~i'iv"'Jv RxL3 -18.2 -15.2 -12.2 dBm SP= 55nF, Loss=OdB, LINE .A.:tJ= 3.4kHz, -14dBm 

DTMF *tl:l 1/-"Jv OoL -7.5 -4.5 -1.5 dBm L1. L2=6000, IL= 20mA, 697Hz 
·-

DTMF *tl:l 1/-"Jv OoH -5.5 -2.5 +o.5 dBm L1, L2 = 6000, IL =20mA, 1477Hz 
----

DTMFii'?:$ Don - 8.0 - % L1. L2=600Q, Loss=7dB, M 

DTMFii'?:$ DoT2 - 4.0 - % L1. L2=600Q, Loss = ?dB, ~llf 

7v1?11:; BR 59.7 60.0 60.3 % 

tl:l:fJJtJv;z v- t- PR1 19.63 19.73 19.83 pps 14pin - 13pin lttoo 
tl:l:tJ!tJv;z v- t- PH2 9.81 9.86 9.91 pps 14pin open 

;r, - ;z·~i'ir·'l Tp 3.58 3.60 3.62 s 

7 7 . ._,;.,. .iPi'ira'l TFL 604 608 612 ms 

t--:--tl:l:tJn~r .. i TMF 70.5 70.9 71.3 ms 1) 5i 1 ]7 JvP~ 

1) / ;6q~t1Jlm~'.lil± Vs1 - 21.5 - v L1, L2 AC ~nl.Jo 

iJ /:l:ftl:l:tJ v"'Jv VRG - 27.0 - Vp-p L1, L2 75V rms 16Hz 

RD Nm 481 

I\ 

1 
7 
1) 
·:; 
~ 
I 
c 

I 



• ~ffiH·tf!tfmfill.ij.EI 

(1) iJ ::...-n·@ll.fMt*7'Cm-T (1, 2pin) 

t!fffi: (1k Q - 5.6k Q) :J /j-'/-ij- (0.68 µ F - 1.2 µ F/250V 

.//;F-7) i!HIJ;?-.·y t-'7-?fifHV(3pin (4pin) (;:::ft*7'C 

9 .Q IJ', 7"J?;;z.1·;,i7- fim !_, T@.!Jlfr(;:::ft~ !_, :!:9 o 2pin (;J: 

4pin (3pin) (;:::ft*7'C I_, T < tc ~ 1v 'a 

(2) L1, L2E (3, 4pin) 

i!l!Jt.:Srn, 7 ''J? :A 1 ''J 7- f im !_, T~~!@l~,@H:::tt*7'C !_, :!: 9 o 

.:i= '') H~'lJ'.lB(:::(;J:~)±/'\'J[,:AP.&~3/.(7)t.:~, 270V (7)-ij--:)P},l 

Jl:ll.~-TIJ'}, -:J zi., '*9 o 

7-;/;t)~A.ll.fjJl(7)t.:~(7)i! ''J t-A.Diilfi:c·::i 1 Jt, ( 500µ H 

~SmH), :J/j-'/-ij- (500pF~5000pF/500V) c·71JH1 f 

t~i;X I_,, .:i=. ''J t- 7·7 / H:::t~9 .Q tl(.IJJ,lil;IJ'iU> I):!: 9 o 

(3) 9tflB7 ·y ?i!llJlJilffl-T (5, 7pin) 

Spin t ?pin ftt*7'C9 .Q :IJ', ?pin f "H" v«Jt,(;::: 9f\.(;f.:i 

=·') t-jlqf\BO)t-7/:/':A?!:A1·;,i7-tf;t;...-t_,, @*~tf-:::>fJ 

IJ''I) :!:9 o 

(4) GND m-T (6pin) 

;;z. l::"-7-;?-. ''J t- '7-?, :'.l1 J77(7) GND ffl-=fc·9 o 

(5) ::t-71 :i;i, t--::...-t:B1Jffl-T (Spin) 

CMOS tfj/:J(:::J: .Q ::t-71 ·:;7';i, t- -/t±J1Jm-Tl'9 o DP 

Pif(;:::::ffl(H-A.1J(;:::j:<f !_, T t:B1J !_, :!: 9 o 

(6) ~i1TJt-k1Jm-T (9-12, 1s~1Spin) 

ROW-1 - 4 tJ' 9 - 12pin, COL-1 - 4 IJ'. 15 - 1 Spin (;::: fJ I) 

:!:9a s l::··y t-::\=--#- l''A.1JtfiiHmc·, 3 x 4 (2of7) •~~ 

::\=--#- F, 4X4(7)::\=--#- FtJ"tt~l'~:!:9o ::\=--A.1J 

tf::ff'1:1J t fJ .Q t.: ~ (;::: (;J:!j!-(7) ROW A 1J t !j!-(7)COL A 1J f 

A;'Jt,(;::: !_, :!: 9 a ::\=- -(7)fi~fiEl'illPifttfl !_, (;J:1!\J;l(.l.Jl'9 a t- - >E 

- i-:·z.·:/:..-?;i, t--/1§{'}HE'.t~-ttt.:1v'±~.g.t;J: COL-4 f 

~*< l'/lJ-0) ROW .:SW, COL(7)::\=--fl'illPil(:::JtflT(f9.QC: t 
(;:::J: IJ PJijg(: fJ I) :!:9 o *~~:IJ[<i)O)::\=--fttfJT(f l_,f,:tJ};.g.(;J: 

1!\J;i(.l.Jl'9 0 

(ii) ~~MiilM~. 7 :,i;;J-)l.A.Mi!H:: ROW,COL1ieffl~ilfl'-:IJ>0 77 

/ H::~'§ pf O):::i /'j"/-!f ~l'&l\f.:'9 .Q t)IJ.i!l!:IJ"ill> fJ ;1:'9 o 

(7) ;< .:i: IJ -1\ ·y? r ·') 7'm-T ( 13pin) 

2.5V l-:.LJ:.O)~J± f ~P.l.!09 .Q.: t (;::: J: I)' I);;· 1 ]7 )[, ;< 'E 

I)-/\ ·y 1J J7 ·y 'j'ff(' ~ ;!: 9 0 ~~)t!J f f~fflg .QtJ};.g. (;J:, 

~)Titll.fjJlffl(7) ;;· 1 ::t- Ff tt*7'C t_, T < t~· ~ i., 'a 

BP3008/BP3009 

(8) MODE IN m-T (14pin) 

CMOSA.1J(;:::J:.Q DP/DTMF'E- H;JJ~;tm-Tl'9o 

"L" [/A;'J[,c' DTMF'E- F, "H" [/A;')[,(' 20pps'E- F, 

"OPEN" c· 10pps 'E- Ft fJ I):!: 9 o m-T t ~i~FaiO)~f 

'.@ 1) - ? t!fffi: (;J: 2M Q t fJ I) * 9 0 jlqflB (;:::.I 1 ;;z.'£Ubi'FB1.i 

Jlffl(;::: GND t (7)rai(::: 1000pF tJ' A"? T \, \ * 9 0 

(9) / \ ::...- Fi! ·y t- ijt~!m-T ( 19, 2opin) 

/;j 1 T ~ ·y ? v './ - I\ ( 200 Q f.3\)i'.) f i!li:tt I'' 7 1 j' IJ' PT 
ij~l'9o ijt~!v«Jt-f~a9.gtJ];.g.t;t 19pin (;:::jl.\jJtftt 

~1_,-r~a1_,-r<tc~1v'a 

(10) I\/ i-:·i! ·y t-J!~iliffl-T (21, 22pin) 

J±~71?tt*7'C,EfH:::fJ-?Tc':t9(7)c', ECM ff~ffl~tt 

.Qt~(;::: t;J: 21, 22pin (;::: 0.01 µ fl.3\)i'.(7) ::i /-T'/-ij- (DC 

ti~t-ffl) t1~QNJi'.O)•ffi:(~1::...-~affl) f~*7'C 

L,T<tc~1v'o :!:t.:, ECMffl~)m\f~ii9.Q~.g.t;J: 

21pin t 6 pin (GND) O)Fait 22pin t 23pin (BIAS) 0) 

Fai(::: 1 k Of.3\Ji'.O)t!fffi:ftt~ !_, T < tc ~ i., 'a ;;· 1 -T ~ '')? 

71 ?1~fflPilti~A¥::i /7/'if f i!li:91J(;:::A,tt T < t!. ~ i., 'a 

(11) ECMtt~Jf1f\1J7:Affl-T (23pin) 

71? (;::: ECM f f~ffl ~ti. .Q ~.g. t;J:, 22pin t (7)Fai (;::: 1 k 

Qf.3\)i'.O)f!fffi: Ht~ I_, T < tc ~ i., 'a 

(12) Rsltt*7'Cm-T (24, 25pin) 

1) / jj'(7)i}JfHllM'l~J± f ~lt'.lE9 .Q m-Tl' 9 0 24pin t 

25pinO)rai(::: 1.SkOJ.-:..1...tO)tftffi:fA.ttT< tc~1v'a pqffB(::: 

1.8k0(7)Jftffi:tJ'A-?T:i:JIJ, C:(7)jft}Jtbtt91J(;:::A,.QC: ,I::(;::: 

fJ I);!: go Jlf}Jtf@fJ''1j\ ~ < fJ .Qt ~M'f~J±fJ'J:.fJq) :!: go 

(13) iJ /fJN-~~.~-~-T (26pin) 

1J ::...-n·O)a~f~a9-9m-Tc·9a 27pin t(7)rai,:::tfrtJt 

( 4 70k Q UJ:.) :X. ti ::i ::...- -T' ::...- -iT ( 4 70pFJ.-:.ff) Ht~ t_, T 

< t~· ~ i., 'a jlqf\B(::: 220k Q O)j!fffi: t 1500pF 0) ::i / -T' /-lT 

tJ'.A. "? T 1v' :!: 9 o 

(14) 1) / jj' GND fflT ( 27pin) 

I)/ jj'*-'(7) GND m-=fl'9 o 

(15) IJ ::...-nt:B1Jm-=f (28pin) 

J±~:A~-tifi!li:~F717l'~:!:9aa•t~a9-9t 

~ '::: ';J:i!li:9U':::tfrtJt t A. n .g.: t '= J: 1; PJijgl'9 0 
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• fitJflf§lj/ Application Example 

AUDIBLE 
TONE 

10PPS o 

BP3008/BP3009 

c;lc;lc; c; ;:: 6 6 ~ 

23 22 21 6 

RINGER 
f------..( ti---..--------'D a BUZZER 

.__-~~~..-_. 470kQ ~ RINGER 
r-------~ FREQUENCY 

SPEECH 
NETWORK 

DIALER 

RD Nm 

~ 4?0p CONTROL 

1.Bkn - RINGER 
!I----' START LEVEV 

rY1 DYNAMIC 

11----------'Ll,j MIC. 

2 ::> T 

4 5 6 F 

7 8 9 p 

* 0 # RD 

R, 

R, 

R, 
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BP3303/BP3304 

BP3303/BP3304 t;I:, ~.H:Jta1f 17' Jv, ::1" / 7"J?1f 17' Jv, 

~o71ttWm~RtM~~~ffli=~~~9. 

/\/Fi! ·y ~. 7'-tf-, ::f-;J{- F~t11bD9.Qt.:Lt~~ 

~5~tf:i'BJ£ ~ ;!; 9 0 

·~:& 

1)·~-tt~tt<B~~T~~. LP~Wffl7~~~ 

/70)t~lm:tfilJljg~ FAX ~A.O)M/itilJljg. 

2) 16ffi 20liQO)~.H:Jta 1f 17' Jvs J: lf 32 ffiO) 1J 1f 17' Jv tf 

3) ""'<'1::i/tt~fl~Ts~J, '1"/7·y?1f17'Jv, ~o 

7111~1¥m~ng1f~ .Q. 

4) Niri~~w Cl, 1f 17' Jv~W~W DI ;lfilJfig. 

5) ~·y?.A.1i17'Jv, 7'7·y'/i, ;f-.A.", 7·y"f/? 

~fig. 

6) ~D710)i~URtf~~.Q. 

BP3303-7 /BP3304-7 

r~O)ftfJ'.i1\\:J r? ')-/.A.') - -j'.A.J 

7) 8*00~~0~~-~m~*~~ttma•~Mlit 

(BP3304). * 00, ~ -j- 1f ~Lt': Bell a.': M lit 
(BP3303). 

•m~ 
FAX ffl~~5~, TV ~~5~, m'<t'~i\'~~5~~ 

BP3303/BP3304 

~-ft~'IB~.m.:i..=. "J I-
Multifunction 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 amc...ng the following: 
BP3303-7 /BP3304-7 
"Home on the range" and "Green Sleeves" 

7) BP3004 conforms to technical standard for telecom
munication terminal devices, while 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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• ~Ht~-f-5ir!11/Dimensions (Unit:mm) 

""' 0 
+I 
0 

""' C'J 

7.1Max. 

73.0±0.5 

i 2 3 4 5 b 7 ti \J l.Ull 1~131415161718192021222324 

naNm 

BP3303/BP3304 
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BP3303/BP3304 

• 'll~tr..l~ti/Electrical Characteristics (Ta=25"C) 

• BP3303 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /~I± VL 3.8 4.4 4.8 v IL =20mA, OFF-HOOK 

~iiUHi'L OCR 190 220 240 Q IL =20mA, OFF-HOOK 

*lliliv~·1i, TxL1 -16.3 -13.3 -10.3 dBm 
L1. L2=600Q, Loss=7dB 
MIC .A.1J=300Hz, -50dBm 

*lliliv«Jt.. TxL2 -17.5 -14.5 -11.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC .A.1J=1kHz, -50dBm 

*~![;~"){, TxL3 -26.7 -23.7 -20.7 dBm 
L1, L2=600Q, Loss=OdB 
MIC .A.1J=3.4kHz, -50dBm 

~~!v~"Ji.. Rxl1 -17.4 -14.4 -11.4 dBm 
SP=55nF, Loss=7dB 
LINE .A.1J=300Hz, -14dBm 

~~![;~){, RxL2 -16.8 -13.8 -10.8 dBm 
SP=55nF, Loss=3dB 
LINE .A.1J=1kHz, -14dBm 

~~i'iv«1i.. RxL3 -1S.2 -15.2 -12.2 dBm 
SP=55nF, Loss=OdB 
LINE .A.1J=3.4kHz, -14dBm 

j~lj.g.L;~){, ST -26.0 -20.0 -17.0 dBm 
SP=55nF, Loss=3dBm 
MIC .A.1J=1kHz, -50dBm 

DTMF *:±lv«Jt.. OoL -7.5 -4.5 -1.5 dBm 
L1, L2=600Q, IL =20mA 
697Hz, SW4=PB 

DTMF*:±lv~"Jt.. OoH -5.5 -2.5 0.5 dBm 
L1, L2=600Q, IL=20mA 
1477Hz, SW4=PB 

1J ;., :tH!Miilm!Mi~I± Vs1 16.5 19.5 22.5 v 6pin, 11 pin r.ll DC ~Pl.IQ 
Spin, 11 pin 40nF *!Yiti 

I)/ :t:f:±Jt.J [;"'(){, VRO 15.5 22.0 28.5 Vp_p 6pin, 11 pin rai 24V mlJO 
Spin, 11 pin 40nF *!Yili 

.>< .:i: 1Ji¥M~mt IMR - 1.0 - µA 
17pin 3.0V ~p !JO, ON-HOOK,.>< 
'EI) i¥fflnil 

~~~)Bl~ Fosc - 500.0 - kHz 

.>< 1-7 :l'v1-7 H: BR 59.0 60.0 61.0 % SW4=DP 

tf:l:;IJ/tJ{,;;I. [;- t-- PR1 - 10.3 - pps SW4=DP, SW5=10P 

:±l1J!tJ1'.A [;- t-- PR2 - 20.6 - pps SW4=DP, SW5=20P 

xmttfttt ACR1 500 700 1 000 Q 
IL =300mA, OFF-HOOK, 
f=1kHz 

xmttfttt ACR2 420 600 S50 Q IL =70mA, OFF-HOOK, f=1kHz 
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• BP3304 

Parameter Symbol Min. 

71:.-•iz VL 3.S 

ill ml fit j/L OCR 190 

*!i!v"'J" Txu -16.3 

*iii!v'''"J" TxL2 -17.5 

*~i!v"'J" TxL3 -26.7 

~~i!v-"'"Jv Rxu -17.4 

~~i!v-"'"Jv RxL2 -16.S 

~~i!v-"'"Jv RXL3 -1S.2 

fJllJff v-"'"Jv ST -26.0 

DTMF *t:ll v/'(Jv OoL -10.9 

DTMF *t±l v/'(Jv OoH -9.0 

IJ / :t.fl!Hhml~•iz Vs1 16.5 

I)/ :t.ft±J :IJ v/'(Jj, VRo 15.5 

;I. 'f IJ 1¥ffl'lfml IMR -

~Ji/!Jil.lift Fosc -

;1.17 • :1v1'JJ:I: BR 65.0 

t±l:IJ1~Jv.Av-1-- PR1 -

t±l:IJHJL-.A v- i-- PR2 -

31: ml fit j/L AcR1 500 

31: ml fitj/L ACR2 420 

Typ. Max. Unit 

4.4 4.S 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.S -10.S 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 0 

600 S50 Q 

RDNm 

BP3303/BP3304 

Conditions 

IL =20mA, OFF-HOOK 

IL =20mA, OFF-HOOK 

L1, L2=600Q, Loss=7dB 
MIC J..:IJ=300Hz, -50dBm 

L1. L2=6000, Loss=3dB 
MIC J..:IJ=1kHz, -50dBm 

L1. L2=6000. Loss=OdB 
MIC J..:IJ=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=3.4kHz, -14dBm 

SP=55nF, Loss=3dBm 
MIC J..:IJ=1kHz, -50dBm 

L1. L2=6000, Loss=7dB 
697Hz, SW4=PB 

L1. L2=6000, Loss=7dB 
1477Hz, SW4=PB 

6pin, 11 pin r.ll DC ffihn 
Spin, 11 pin 40nF ~ti& 

6pin, 11 pin r.ll 24V ffihn 
Spin, 11 pin 40nF ~ti& 

17pin 3.ov ffihn 
ON-HOOK,;/. 'E 1J1¥fflll\¥ 

SW4=DP 

SW4=DP, SW5=10P 

SW4=DP, SW5=20P 

IL =300mA, OFF-HOOK, 
!=1kHz 

IL =70mA, OFF-HOOK, f=1kHz 
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• llii\Ff~ii~~BJl 

( 1) L 1, L2 !lffiiT- ( 1, 2pin) 

iiUt:SZ.,i, 7"J'J:A1"J7 iim L,-l'~8iS[Eil**';::t~M L, ;J; 9 o 

7:/';f5~.A.~.il:.O)f.::b'.Jt"; ".A.Diiifrc·:::i1Jv (500µH 

-SmH), :J /7/-if (500pF-5000pF/500V) <! 71 

Jt.-51 HMP.IG t.,, i=. ·:; "·'.i7 :.-- Ft=t~M90'.<'JJ~tfili.>1a 

9 0 i=. ·:; H*il1B,:::ti~fEJ\Jv:APJ,l~31.0)f.::b'.J, 360V 0)-if 

- :/'PJ,l~31.*T-fJ'A ""J l \,' ;J; 9 o 

(2) I) / ;l:f@lj.'Rf~*'l:!lffiiT ( 3, 4pin) 

tit fit ( 1 k Q - 3k Q ) , :::i / 7 / -if ( 0.68 µ F - 1.2 µ F 

/250V .I /if-7) iEBIJ-* ·:; "'7-'J iim GZ 1pin t:::tt 

M9 0 fl', 7·:;'J:A1 ·:; 7 i im G -r @lM,:::ttM G ;J; 9 o 

3pin 'i 2pin t:::ttM L, l < f!. ~ \, 'o 

(3) 1) / :tfijl®i1J5~!lffii-T (5, 6pin) 

LED ittM9 0 Z: t t::: J: IJ, 1) / :l:fijUh!!Jlt~ t ll'im L, Z 

~fi-~ij<:~;J;9o 7~"n77imM9n~~mMW 

fJ'(!~;J;9o 

/f'~O)t~Jr@;t;:: 'i :/ =i - " L, l < fC.' ~ \, 'o * t.::' ") rJ- - -J' 

1;f- F' (5-10V) i~.A.90Z:C:,;::J:IJ, ijl®iJJ!mM>• 

EE i .. Hf 0 z: t fJ''ilJll~T 9 o 

(4)RSLt~allffii-T (?pin) 

') /:tfO)i1Jfl'lmM>•EEi~~:lE:90!lffii-Tc·9o 11pin cO)r.,i 

';:: 4k Q-10k Q O)ji\;fit i ttM G l"T ~ \, 'o rQ,~O) tJ \,' t 

~ 'i OPEN c·f~ffl L, Z < t!. ~ \, 'o 

(5) 1J :.--:HW/J!lffiiT- (8, 11pin) 

EE•:A~-ni•mF71~7!~;J;9o5Ii~~90t 

~t=ti•~1H=tfttti .A.n0 z: tt:::J: IJ'ilJii~<:9 o 

(6) 1) /:tf5~~~llffii-T (9,10pin) 

~ft0a:mi•~0=t~J:~•~iR~0z:tij<:~* 

9 o ff\;fit1ifitflj\ ~ < 1J QC~\, '5(;:: 1J I) ;J; 9 o 

(7)GND!lffiiT- (12, 48pin) 

:Al::"-7-*·:; "'7-'J, ?'17'7, ?1:J/O)GND!iilff 

l''9 0 12pin, 48pin 'il*Jgn·tt• ~ n l \, \ * 9 0 

(8)7·:;'J:A1·:;7-!lffii-T ( 13, 14pin) 

:t777'J~;t--'Ji1JfyO):A17-TimMG;J;9oi=.7 

"i*Jf!B<! "7/::>:A51:A1 ·:; 7t:~:HIJt;::1J -J Z \,' 7a> t.:: YJ, 

1*Eq:i,;:: :t :.-- 7 ·:; '7 ~:!di~'= tJ "")-rt m.'Rtt• 'ifftflf- ~ n * 

"to 

BP3303/BP3304 

(9)VLllffiiT (15pin) 

@l*~•mr1&w Uilff<:9 o @l*~tJ'tt• ~ nt.:: t ~ t=, -:;·1 

)' Jv/\Jv :A F'71 :i[E]Jl~f~M!'.J: I) w 1J UJUJ w L, n' * 9 0 

J: "") -r 1\Jt.-:;z -:;· 17' Jt.-l!Wait,iW 1J tJ'1:¥1TM ~ n, im8iSaitt= 

li@li.'Rf~ii5-tfm::I: L, l \,' * 9 0 

Z:O)j)ffij-=f~Ma97a>@lM~J:~$.i=.7"777~:_,,70) 

ACR, DCR 'HHIJ?Tt!.Lt'"ffJHJ ;J;9 0 "7 /:A if~ffl L, 

t.:::lli.;f6~8iS/\'7 - )' / 7•i!t=~liil''9 0 

(1o);t-'E'J1~··:;'77'·:;7S-T (16, 17pin) 

2.sv tt..tO)•EE i ~PJJH 7a> z: t 1= J: 11, ~nil-:; 17' Jt.- ;1-

'E 'J ri ·:; 'J J' ·:; 7fJ''<! ~ ;J; 9 o 16pin f~JfjO):t~r@i' 'i, im*' 

(IL =20-120mA) <!Ii, ;f / 7 ·:; 'J q:iO)lJ.J\ ·:; 'J J' ·:; 7 

G;J;9o =-·:;n FO)~-@;'i 17pin iflJfflL,Z< fC.'~\,'o 

(11)1*E:A1 ·:;7-S-T (18pin) 

100ms!-:.lJ:-.77/ F' (12pin) t:::ii§:t-t±,.f1lf-E~;J(ii~t=1JIJ, 

M•90~~~~100msJ:JJ:-.77/F~ii§:C:L,;J;9o~ 

E:millW 7 ·:; 'J ~U~t=:~;fi ~ n -n9l.ll: L, l \, \ Q O)('.'•' ;f / 

77'Jtt•-r:t~E~•MllJ~7!9o 77'J:A17-Tt• 

~~97a>Z:t~J:~;t7-:t:.---:t777'J<!~EM•<: 

~;J;9o 

(11)1ttli~Jl!JS-T ( 19, 22pin) 

;1-0-71-IC (21ttl) O)~lttJi97a>ST-7!, 22pint:::t~ 

M97a>~;t-7:.--~90~7!1itl§ijW~•h~;J;9o 

(13);t / 7 ·:; 'J -:;· 17'JvA.1JllffiiT- ( 20, 21 pin) 

;f / 7 ·:; 'J a~, 20pin i 1 OOms J:JJ:-. ·'.:f 7 / F' ( 12pin) t::: 

• t 9 c1*EIBrnlW7 ·:; -r ~ n:t 7 7 ·:; 'l~*ii~t tJ 1J, " 

/ F't·:; "illJllJJ:-.lft't:::?17' 1J/7'tJ''c·~;J;9o ii~iS 

~~21pin i 100msi-.:l..i::~/7/ F' (i2pin) t:::;;§:t9Z:t 

t;::J:IJ1*EIBrnM' 1Jt·:; "~n, ;f/7-:;'J~;i(ii~t;::)J.!:IJ;J; 

"to 
;J;t.::, ~~20pin i 100ms!-:.lJ:-.7'7/ F' (12pin) t;::ii§: 

C9Z:C:~J:-Jlt;f/77'Jtt•~)J.!:~;J;9o 

;t / 7 ·:; 'J -:;· 17' M~t;:: ti, ;t- o 71 - tii!W ~ n ::!: ii A.a 

(14)HOOK SIG S-T (23pin) 

;t / 7 ·:; 'J -:;· 17' Jv, f*Eq:i t::: 7' 'J 7 1 7· Hi f~ii5-tJ'W 1J 

~ n '19 o 1!-l1B"'7 - 7' :.-- 7@lll~ i z: 0)1g-Ji5-c·ffi11mi9 0 z: 

t~J:~•f6~Rei11W•ij<:~;J;9o 

wn•mi@l*-*•mti1~ "") n '0 t.:: YJ 2v-sv -r:, wn• 

mt ti 0.1 mA J:J'"ft;::ffilJ~ln -r < tC.' ~\,'a 

488 RD Nm 



(15);< D j-' 1 -i~-%W1:J~!:J!l~ffilT- (24pin) 

100k0 VR Ux•J =J;.i!JlmEUfltftt1i: (10~50k0) fi!HUi::: 

l T 24, 12pin r .. 1i:::t8'~9 {> = <'::: i::: J: fJ /\ / Fiz ·;; !-- O) ;< 

D 7 1 -W 1J v A;Jv HJ:J!l9 .Q = (::;/fl'~ 19 o ~J:J!ll'~ 

O)~-g-td: 100~150k0 l' 24, 12pin fj8'~ L., T < tc.· t': c'o 

m**W ;< D 71 - vA;Jvtd:'ij\'(:::-'.JET9 o 

(16)51'1 J7 JvA.1J~-T- (25~32, 35~39pin) 

COL-1 ~s tJf 25~32pin, ROW-1 ~5 fJ' 35~39pin t::: 1j: I) 

19 0 3X4 (2ot7) f~~:\'- -;f- - I'', 4X5, 8X5 O):\'- -

;f-- l''fJ't8'~1' ~ 19 0 

:\'- - A 1:J fJ''1'fxfJ <'::: 1J: .Qt.:: 61> t::: td:1*!--0) ROW A 1:J <':::1*!--0) 

COL A 1:J f :/ 3 - !-- 9 .Q fJ', 1*!--0) ROW s J: rJ COL 

A.:tJf[P]aift::: "L" vA;Jvt:::L.,19o 

:\'- -O)afti!IDIPlaiftlfl l td:1'JXJJT 9 o i-- - :.---t- l'"c·:,, ::..- '.7. 

)v !---/1~-%H~1:t:-ttt.::c':l~-g-,J; ROW-1~ROW-5 (:: 

COL-1 ~COL-3 0)7 !-- 1J? :Z. j:;Jg TfPJ-0) ROW 1 t.:: td:, 

COL~Taft0):\'--f~T9.Q=c~J:~~~C::1d:~1 

9o 

M61>~~0):\'--f~Tl~~-g-~MXJJT9a 

()i) ff~li.!li!jMm, 7-)';f)P.,J..Nmt= ROW, COL 1~1'1Hili.:Y.1J' 

G,7/F~ft§pFO)~/~/~-fmH9~t~•W~ 

fJ ;1'9o 

(17) 20pps/10pps t;TJ~~T- (33pin) 

~i1J7JvJ\Jv::<.v- i--tJJ•J~.l~T-c· "L" v"·;vz· 

10pps, "H" vA:'Jvc· 20pps <'::: 1J: fJ 19 o 

(18) MODE IN ~T- (34pin) 

"L" vA:'Jvc· i---::.--t- i-·, "H" v-"'JvT1\Jv::<.-t- F 

(::;lj:fJ19o f;:_f!_L,, T:\'--f},,:tJL,f;:_±~-g-td: "H" L.--A;" 

;i,z·=t 1"--/-t-1'.t:::1J:IJ19o 

(19Vi1J7;i,.::, i-1--W:tJ~T- (40pin) 

~-7/~v?~W1JT§1J7~&-%*W$, J7?7-17 

LO f~-%fJ'W 1:J t': n 19 o 

FAX ~O)*J!J;.-g--tt l', § 1 J7 Jhl~*W7i07~W@-% <'::: 

L., TftJffll' ~ 19 o 

*i--tJ77~f~ffl9.Q~-g-~, ~illJ77~~-y3/@ 

imf*lffiL.,T<tC.'t':c 1o 

(20)1\/ Fiz ·;; 1--'.1'i\i5~T- (41, 42pin) 

EE~ v:,, -1 ,-f~fflO)~-g- td:, v:,, -1 \'O) f1;j•tii::: -g- tJ-tt T 

41 pin i::: 2k o fiJiO)~i~HmiEfflO)fftt1i: ft~~ 1_, -r < t!. t: 

l' 0 5i 1 T .::_ ·y? V :/-!\ (2000 fjJi) (j:~j8' I' 71 j' 

BP3303/BP3304 

tf~ij~ l' 9 o '.1'ili5 v "·;i, f T tf t.:: c ':t~-g- td: 41 pin i::: tftt1i: 

ft8'~ L, nJ:JJl 1_, l < f!_ t': l, 1 o 

(21) ECM t8'~ffl1\'1 J7 :<.~T- (43pin) 

71?t::: ECM H~fflt'::h.Q~-g-td:, 45pin cO)rs9t::: 1k0 

fjffl'O)jftffi f j8'~ L, l < f!_ t': l, 1 0 

(22)1\/ H? ·;; i--*ili5~T- (44, 45pin) 

1±~71 ?t~~,Eflt:::1d:-::i Tc 1 190)1', ECM ff~ffl t': :h 

.Q (:: ~ td: 44, 45pin (::: 0.01 µ F fjffl'O)~ /j"/-lj- (DC i:? 

·:; !-- ffl) <'::: 1Ok0 ll'JiO)!ftt1i: ( lf 1 >~!:J~ffl) f 18'~ I_, T 

< tc.· t': c 'o 1 t.::, ECM ~;~ f filf£ 9 .Q :t~-g- td: 44pin <'::: 

48pin (GND) O)r,,9 (:: 45pin (:: 43pin (BIAS) O)r .. it::: 1k 

0 fjffl'O)jft}J'i:fj8'~L.,T< t!.t':c'o 5i1j-.::_ ";?71? 

f~ffla;j td:~l!ii'~ / j-'/-lj- f ~ljlj (;:},, :h T < f!_ t': c 'o 

(23l-lf1F1---/~J:J!lffl~T- (46, 47pin) 

lm 'ij\' td: :_, 3 - !-- L, T f~ ffl I_, T < f!_ t': c 'o B N ( I\ 7 / A • 

::t- "J !-- '7-?) f ~!:J~9 {> :t~-g-td: 47pin f OPEN t::: l, 

46pin <'::: 15pin ( VL ~T-) 0) r,,9 t::: jft}J'i: <'::: ~ / 7 / -lf l' *J! 

fLT f;:_ BN fj8'~ L., T < tc t': c 'o 
*~i.61 :h l C \ Q BN '.JE:ft f *~ 1l't:::i\cI_,ls~19 0 

15pin 0.018µ 46p1n 

~ 
4.3k 

)i) 1. :$i'17"J~ffl~-1t·:; Ftj:, M!filf'FO)Jll!~t:t"'fJ ;t90)l' 

ON t!lm ( ~ / :\17 H!lml IJ' 1kQ J,jj;;\JO) t,O) fl~ffl ~ti.~ 

Z. t flt'\\h'f;:_ L,;1'9o ~-It·:; f:''.gitj: 30pF J,jp\JO)t,O) 

fl~/ll [, l < f~· ~\,'a 
2. '.i 17" J~O)~ -A.;IJa;Jrait.t 40ms 1-:.IJ:"' 1 ~ /O)J..;IJa;Jrai 

t.J: 100ms J:JJ: l'l~ffl l, Z < tc ~ 1, 'o 

3. iHJt-*l~!i*fH;l;fl..~t;:z HOLDX.t;J: ON-HOOK DIAL f),.;IJ 

[, * 9 t ;I. 'E IJ /\ '/ 7 7" ·:; /O)~)tlJ1J' G 500 µA f3'JlO)~)Jjf 

Wi=~~t;;\J$~ilifh;1'9.Z.O)~~. ~~O)ffl&q~w• 

L- < i!i'.Y'9~Z. tb'~ fJ ;1'90)l')i:lKL-Z < t~·~1,'. 
4. ~i17"7J..tJYi!i'T (25-39pin) t:2oomVp-pJ:JJ:0)/1 

xw~~96tM!filfy9~mnw~~*9o /1XW~~9 

~mnO)~~:YA*t.t, ~ /7/~ 470pF (25-32pin, 3s-

39pin), 1 OOOpF-0.1 µ F (33, 34pin) f GND Yi/i.:Y. t O)rai 

t=li• ~ti.~ z. t f It~[,* 9 0 
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BP5005/BPSOMOS/BPSOM12 
BP51LOS/BP51L12 

BP5005/BPSOM05/BPSOM 12 
BP51L05/BP51L12 DC-DC ::J//\-9.:i=·y" 

BPSOOS/ BPSOMOS/ BPSOM12/ BPS1 LOS/ BPS1L12 Id:, 

PWM 15:;.tt;:: d: {> DC-DC :::i ;.,.-1<- )l i.::. ·;; t-- c9 o 

::J/ f-D-Jv@~~' ::.Z1·;;7->7'*-f-, flmt*-f-, ::J1Jv 

W9~Zf~•l. Aili~•~ffl:::i;.,.-~;._,~~hfttM9 

{i~~c~~l*9o.An•ff•~~~<, •ff~~~* 

~ t,' ;< 1 /•im!f.l' G ~:iE1l l t;::•ff ff~{> o -:l:J Jv•ifflU:: 

t., Z~J00c·9 o 

BPSOOS/BPSOMOS/BPSOM12/BPS1 LOS and BPS1L12 

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. 

• !!\¥:& 
1) .An•ffB~t.f~t,'o 

2) ~~)IJ.J$1.f~\, 1 o 

3) ;&i•mt1¥~m~, ili n :::i ;.,.- r- o -JvmM'j\.tt it c·x<.t 
fitPJliE (BPSOOS/BPSOMOS/BPSOM12)o 

4) fi~~M&fJ''f~c&l{io 

S) SIP 9pin ~1Jll~l!tt:mc·J!i{io 

• mit 
FAX, PPG, I~'./ ::J /, '7-7'DW~D-:l:JJv.)ffl\ 

DC-DC Converter Units 

• ~Hf~-;f)!~/Dimensions (Unit : mm) 

A 

"''' I 

~ ~ 
l 
I 

987654321 

I -1 j 254 

~2 

A B 

BPSOOS 32.5 14.8 

BPSOMOS 31.5 14.6 

BPSOM12 31. 5 14.6 

BPS1 LOS 29.5 12.6 

BPS1L12 29.5 12.6 (Max.) 

•Features 

1) Wide range of input voltage 
2) High conversion efficiency 
3) You can connect externally an overcurrent protec

tion circuit and an output control circuit 

( BPSOOS/BPSOMOS/BPSOM12). 

4) No heat dissipation plate is required. 
S) As small and light as SIP 9 pins. 

• Applications 

Local switching requlators for FAX, PPC,personal com

puters, wordprocessors, etc 
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• -~Er:l*¥ti/Electrical Characteristics 

• BP5005 (Unless otherwise noted, V1=15V, lo=0.5A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A1l'<ll:EE V1 8 - 30 v 

t±ltJ'<ll:EE Vo 4.75 5 5.25 v 

t±ltJ'<ll:iJii lo 0.1 - 1 A 

t±l1J'<ll:EE~!JJMA1J'<ll:EE 1 fl V01 - 20 50 mV 

t±l1J~EE~i!JMA1J'<ll:EE 2 fl Vo2 - 10 40 mV 

t±ltJ'<ll:EE~lhMt±ltJ'<ll:iM 1 fl Vo3 - 5 40 mV 
--· ----

t±l 1J'<ll:EE'£''1!Mt±l 1J'<ll:iM 2 fl Vo4 - 15 50 mV 

t±l tJ 'J ·y :1 Jv'<ll:EE u y - 30 70 mVp.~ 
-·--------

'<ll:tJ~~xhi¥ 'l 60 75 -- % 
--------

A1 ·yf-/-'.f~il:li;x fsw - 45 kHz 

• BP50M05 (Unless otherwise noted, V1=15V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

V1 8 -- 30 V 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.5A-1A 

lo=O 1A-05A 

ii 

-

Conditions 

-----------·-·---+------+----+---+-----+-----t------------------
t±ltJ'<ll:EE Vo 4.75 5 5.25 V 

-------·------t----~c-----t--·----t-----+ ---+--·---------- -----

t±i tJ~)frE lo 0.05 -- 0.5 A 
____________ ___, ___ -+-----t-----1-----+---·------i-----------

t±ltJ'<ll:EE~iliMAtJ'<ll:EE 1 flV01 - 1 30 mV V1=15V-30V 
--------------~----+----+-----+----+---+------------

t±ltJ'<ll:EE~!JJMAtJ'<ll:EE 2 

t±ltJ'<ll:EE~!JJMt±ltJ'<ll:iM 1 

fl Vo 2 - 1 30 mv V1=8V-15V 

fl Vo3 - 3 30 mV lo=0.25A-0.5A 

t±ltJ'<ll:EE~l;IJxtt±ltJ'<ll:iJii 2 /::,. Vo4 - 3 30 mV lo=0.05A--,.0.25A 
------+-----f-----+------+---+ 

t±l1J'J-y/Jv'11l;EE uy - 30 70 mVp.~ ii 

'<ll:tJ~~xhi¥ 11 60 15 % 

fsw 45 kHz 

• BP50M12 (Unless otherwise noted, V1=20V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

A1J'<ll:EE V1 15 - 30 v 

t!:l/.J~!± Vo 11.2 12 12.8 v 
-+-----

t±ltJ'<ll:iJii lo 0.05 - 0.5 A 

t±l tJ '<ll:EE~!JJM A 1J '<ll:EE 1 /::,.Vo1 - 2 30 mV V1=20V-30V 

t±ltJ'<ll:EE~ilixHtJ'<ll:EE 2 /::,.Vo2 - 2 30 mV V1=15V-20V 

t±l tJ'<ll:EE~!JJMt±l tJ'<ll:iM 1 /::,.Vo3 - 2 30 mV lo=0.25A-0.5A 

t±ltJ'<ll:EE~tiMt±ltJ'<ll:iM 2 /::,.Vo4 - 0 30 mV lo=0.05A-0.25A 

t±l tJ 1J ·y / Jv'<ll:EE u y - 38 80 mVp.p ii 

'11!:1J~~li;IJ$ 'l 65 85 - % 

A 1 ·y f- >'.i~il:lifx fsw - 45 - kHz 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

• BP51L05 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

V1 8 20 v 
- .. ----·---·----------------------+------+ 

Vo -5.3 -5 -4.7 v 
--+--------------·-----

lo 0.01 0.1 A 
---·-----------------------+-----+---+ --+----+----+-------------- ------------

i±i :tJ•l±JUhM .A :l:J'~EE 1 !::.Vo1 3 30 mV V1=15V-20V 
-- ·--------------- ----------

=~:;.:::li~i:t I~:~ - -_:_--Ir: :~-+--~-l~-~-~-·~_:_~_:~A-----
_t±l_~~:;-:1"•fi:: ______ --+ "_!__ _ 1~ _ 40_ _ _rri_V_F'~ -~-- ___ _ 

-~~~;~;.~;$;t ____ -t<w -t~ H t :: -t-=-J-~ 
• BP51L12 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25°C) 

Parameter Symbol Min. 1 Typ. Max. Unit Conditions 

.A:tJ"ll:EE V1 8 20 v 
------------·--------- +--------+----- --------+-----+----------1 --------------

i±i:tJ•EE Vo -12.8 -12 -11.2 V 
--------·----------+------- ---+----·+------------··-----

tfj :tJ•)jjt lo 0.01 0.1 A 
--------------j----+----+-- ---+-----t----- --+------------------------

i±i:tJ•EERi!Jx<t.A:tJ"ll:EE !::. Vo1 20 80 mV V1=8V-20V 
--------------l----+------l--·-----+----+---+-------------

i±i:tJ•EERi!IMi±i:tJ•)jjt t:.V~ W M mV lo=10mA-100mA 
---+----~----+---+---

tfj :tJ IJ ·:; 7•1"•EE u y 10 80 mVp.~ ;1 
--------------1 -------1----+---+-----t---- --------------

e -;iD ·:; ?~&lf)!!IJ'.it@~~ 

BP5005/BP50M05/BP50M 12 

INPUT 

40 60 % 
+-- -----+-----+------t----+--------j------------------

fsw 45 kHz 

+ 
100µF 

+ 
1 OOOµF 

u------------------+--+-------+----OGND 
GND 

Fig.1 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

BP51L05/BP51L12 

494 

INPUT u-----+--~ '-------...---OOUTPUT 

+ 
lOOµF + 1 OOOµF 

GND0---__._ _____ ,.____.__...___.__.___._ ____ _._ __ 0GND 

INPUT 

Fig.2 

BP5005/BP50M05 

iBP50M12 

+ 
lOOOµF 

ii: 5pln f GND ':liM961.iit.t Vt. "7;,~ 7-1l~cflll~·6111!t, 

C-E llUUDllEE~cfJ< 5pln 1:J.t6 t, -'f(}) 4-10ftHiJl(])llS:flill:n 

'=ft~l,:1:9, ll:t.: 5pln fl~:i:': GND tltMant.:t vet., Hy IC 

PJftll(}):t 7-t? -y 1-llEEl:J: IJ;jlj'f(])tf:l:t.JllS:flft~9 6(})1'i!illl~•ll: 

9 (fllll.J:.(])i!JI (4) #11!1), 

Fig.3 
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• ff!J!Lf:.(l)j:Ul 
( 1 ) Pcil lmiM.Jl (1) _HI-': f=i'-:J Z t±l 1J ~mH: ff~ T .Q ~·~If iii> 

ij*T· ~1~171:..-7~-""J<l)~lm~L'~Mffl<~~ 

(2) A 1JYi/i.:.r- 9 pin ':;IJa tJ .Q ~)J!il(l).:iL..t •J :IJ'~iltT ~-.Qt, 

~A~mt:IJ'J:i!l;IJO l,/\ 1 7 1) ·:; F IC (l)li!llt.l•t±l 1J11[EE(1) :ii" 

-1\-~::i.-l--:IJ{::k~<t.J:.Qlilt~':t.i;1J*T• .::ttS,J:A. 

1J11[~(1).:iL..tij•~M•#t.i:f~~-:J"t"Wf.i:.Q(1)1'.Mffl 

:i*l~1'+$Ht~ L.. Z < tc.· ~ L '• A1J~~.:iL..t IJ (1) §~1i t 

L..Z, ~J..11[)Jlt':ML..Z'J: 10msJ..:l..t, :>l"-J\-~::i.-1-

'::M L..Z'J: 100ms J:J..tl'T u ~A.~mttJ: 2A (~~iii) 1-1 

"'f';:iJ:il ;:{. ( ( t!. ~ L '• 

(3) t±l1J~mt':MT.Qi*~IQ!mf~llL..ZL 1 *-1t1t,. ~M 

H~(1)~{tt(l)i11>.Q~~~~::i.-Xf.J:f(1)7D7?~fM 

ffl I_, ( ( t!. ~ L 1 0 

(4) BP5005/BP50M05/BP50M12,:"JL'( 5, 6, 7 pin 'J: 

li°*':>l"-7/~:U~L'fi!!ffl !_, Z < t!. ~ L '• i*~lm~, t±l1J ::J 

/ 1--D-Jvf.i:c'L'fi!!fflT.Q~~,J:. "'f~c(1)1~U:)i:@:L..Z< 

tc.· ~ L '• 1, spin <l)~f!BIQ!mf ~~~,:~ 1_, * T. 

• 11~i:tf.J*¥ttdUl/Electrical Characteristic Curves 

· BP5005 

1.0 

3 0.8 
_o .. 
.... 

0.6 z w 
a: 
a: 
::> 
0 
.... 0.4 
::> 
0. .... 
::> 0.2 0 

0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ('C) 

Fig.6 7 1 L---17- 1 / '/ 7J - ·"f 

BP5005 

BP50M05 

BP50M12 

BP5005/BPSOM05/BP50M12 
BP51L05/BP51L12 

Fig.4 

R, R, 

47kn 16.Jkn 

47kn 16.3kn 

39kn 4.7kn 

Fig.5 

I\ 
1 
j' 
') 
·:; 
F 
I 
c 

5 pin '../ - .A ~mt 'J: Typ.80 µ A, Max.1 mA 1' T 0 Spin ';: f!B I 
£f111JOT .Q~~. { tt':~ IJ ~~~EE:IJ';4'il:;T .Qt t±l1J 

~EEt:4'it L.. * 9(1)1'ii~M1.' * T. * t.:, ~:i:tt~M:IJ' 

f;t;IJQ~ ttt.:~~,:.11 .A''f~'±. L..*9(1)1', ::J/j-'/-ij"f 

ti*YC I_, f.: I), jlljc1'*f 51 ~ * tJ L..t.: I) I_, f.i: L 1 ~ ') ';:):£:@:fjfiL 1 
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+10 

0 
-10 
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""""" 

10 

l,=0.5A 

- ,...._ 

20 30 40 

VIN (V) 

+70.--.....-......--.--~-------

+601--+---+--1-----+-+____,1----1 
+501--+---+--1----l--+____,l--+-~~

+401--+---+--1----1--+____,-+-+---+--

> :~1--+---+--+-----+-+----'-+-+--l---~ 
.s + 1g(::=~l:4:::i:::::+~;;;;;;:;;~~$~ 
] -10 1---i./"'---1-!----l---l----l--+----l---l-____, 
"'1 -20 l--+---+--1---+-+---l-+-+---+---I 

-301--+---+--+--+-+---l-+-+---+---I 
-401--+---+--+--+-+---l-+-+---+---I 
-501--+---+--+--+-+---l-l----l---l-----I 
-601--+---+--+--+-+---l-l----l---l-----I 
- 70,___,_....__.__.___,_____,_..__....__,___. 

02 0.4 0.6 0.8 1.0 
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• BP50M05 

0.5 

~ 
...:: 0.4 

I-z w 0.3 a: 
a: 
:::> 
0 
I- 0.2 :::> o._ 

>t ~ \\ -\\ r 
~ 

I-
:::> 
0 

0.1 

0 25 50 75 100 

AMBIENT TEMPERATURE: Ta ( "C) 

• BP50M12 

.. 
~ LLJ 0.3f-----+----t--+---t-+----t 
a: 
a: 
:::> 
0 

~ 0.21-----+----+---+-+-+-----< 

~ 

''I I I l I I 
0 25 50 75 100. 

AMBIENT TEMPERATURE: Ta ("C) 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

+30.---...,..---.-~----,r-~...,..--l-.=-2~50-m-A:--i 

+20f----+---+----ll----+---+----I 
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> _.s 

> '<l 

RDNrn 
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• BP51L05 
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• BP51L12 
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BP5401 
(fl.I§! s:p) 

3 W1J DC/DC ::::i /J'\-9 .:i.= ·;1 f... 

3 Output DC/DC Converter Unit 

BP5401 1.1:, PWM n~l:J: .Q;J.1=*1!!*¥:91 /(J) DC/DC :i 

//'i- :91'"9 0 

3 **1f(J) 1±1 :t.J i :ff ~, .A :t.J ~J±:~IHJ ff!1' ~' t.: db, ~J±~ih 

(J)*8~~~J±~#S, •**1f(J)l±l:t.J~J±im9kd>~~ 

~1'To 

.Al±l:t.J:i;....7; ... d:t, :i1;1.-, /'\?- l-7/V".A:9t;i:cii:*l 

~~k. ntt~••~~(J)~~i=71-:917'1'<11>9kd>, 

-t? ·:; i- (J)OO~Jtllr .. i(J)m*WJ, ~~*11::, 1J - :i .A Hl::ff~ tt * 
To 

-~~ 
1) 31±l:t.J (+5V/1A, +12V/1A, -12V/0.1A) 

2lntt~•·~~(J)~~1=71-:917 

3) l±l:t.J~l±JtUlf.f~~' 

4) l&l~ Foi1W.~filiEl*l~ 

5) l±l:t.J:i;.... l-1J-Milff~1illl 

6) PWM lfilJmJn~ 

7) 1NJ\11'i11>.Q 

•m~ 
FAX, /'i'./:J/, ?-/IJ, AV-ti~i;,:C' 

~)Jill~~ 

• *~-f"~liil/Dimensions (Unit : mm) 

50 
,. ·1 

.--.-----------. 
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• 11~!fi¥~/Electrical Characteristics (Unless otherwise noted, V1=20V, lo=rated load) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

A.1:J'itff V1 15 - 30 v 
[A t:l:I 1:J] t:l:I 1:J'itff VoA 4.9 5 5.1 v 

t:l:l1:J'll!:mt lo A - - 1 A 

t:l:I 1:J 1J ·;17"1v11ta:: VrA - 30 - mVpp 

[B :±:1:JJ t:l:l1:Jitff Vos 11.8 12 12.2 v 
t:l:l1:J'il:i.!i\ los - - 1 A 

t:f:l 1:J IJ •;t 7° Jv'ifff v,a - 30 - mVpp 

[C t:l:l1:J] t:l:l1:J'itff Voe -12.2 -12 -11.8 v 
t:l:l 1J'itmt loc - - -0.1 A 

t:f:l1:J IJ •;t /Jv'ifff Vrc - 30 - mVpp 

'11!:1:Jil'Nl~$ T] - 80 - % 3 t:l:l1:J:i:~f.1.iP;j 

RD Nm 
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SI 

~ 5M 
AA:1J~)!l,Jl 

ttJ ~ • 
7t Jl 

• 
Sf iHi jlj 

.:iL i;f: jlj 

• 
Pif rai 

Sf iHi jlj 

i* li 
~ • 

...... ___ 'lili!IJJ.!1!1.il ..--.....j SI ¥1.il ~ 2 

~1 ¥*.!t!fiL 
.ll!i3IO)~:ft 
j. - t- Jv 
::\'D77h 

r.P 
7'//Vl.7' 
'r Jv ~· :.-- . 

-t: Jv 
t; / 7 7 

~2 Mi.l!IJ.!t!fiL 

.ll!f3IO)~:ft 

7 ;;- 7' / 

7..7-7''./'7'/ 

.llii3l0)~~1r-

~ 

.ll!i1I~c~ 
m 

kg 

s 
A 

K 
mol 

cd 

rad 

sr 

.ll!i1I~c~ 

min 

SI ¥1.il C:H~ffl9 .Q.!1!1.il 
~3 

.ll!i3I':* i.; ~ifi~ 

1018 

1015 

1012 

109 

106 

103 

102 

10 
10-1 

10-2 

10-3 
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• 
~)~:l 

1J 
f±.1J ' lit 1J 
I;r-Jv=¥-, fH!i, AAA 
fHi$, I$, lb1J, ~1J 

~foi. ~jK· 
~1:il, ~1:il~. ~f±.. ~~1J 

~~~-. ~ -v1'f-;/$l /A 

(~jKHtH1L 

(~jKO))::J/:$!79 /A 

flki* 
flki*!ill, fikijK~];!!J 
1'/?i?$1/A 

i!Jf;:/rJAi.wl 

:J't* 
lffill 
M:~li~ 
~;l:I;r-Jv=¥-~13-. P .. ~Wli'R;I: 

**·~· 
• ::Ef.t¥f3LO) SI /\,,O)~)Jfj~ 

• f±.1J 

Pa bar 

1 1 x10-s 

1x105 1 
9.806 65X104 9.806 65X 10-1 

1.013 25X105 1.013 25 

9.806 65 9.806 65X10-5 

1.333 22x102 1.333 22x10-3 

!ll.1:il0)~~ !jl.fii~2-% 
~::<$;.!;j!.{ii 'b [., < l;l>f'iliD.:l.J!ll.fiil: J: {> 

i$!1.:il:1Jt t;:. lifiliO:>i$!1.:il:!ll.fiil: J: MJl.:il:1J 
"-)[;'/ Hz 1 Hz=1 s-1 

.=..i- I-/ N 1 N=1 kg·m/s2 

HAfJJv Pa 1 Pa=1 N/m2 

:; .i-J(, J 1 J=1 N·m 

'7 ·:; " w 1 W=1 J/s 
7-D/ c 1 C=1 A•s 

;J{;i," v 1 V=1 J/C 
77'7 F F 1 F=1 C/V 
:;f-1' Q 1 0=1 V/A 
:;-;t./A s 1 S=1 0-1 

rJ I-/\ Wb 1 Wb=1 V·s 

7A7 T 1 T=1 Wb/m2 

"-/ IJ- H 1 H=1 Wb/A 
i!Jf;:/rJ A/lt f;:. li/l ·c t °C=(t+273.15)K 
)(,-;!./ Im 1 lm=1 cd·sr 
Jv?A Ix 1 lx=1 lm/m2 

r-:.·7 i.,.;i, Bq 1 Bq=1 s-1 

~fi.,.-f Gy 1 Gy=1 J/kg 
-;/-r-:.·;i," Sv 1 Sv=1 J/kg 

kgf/cm2 atm mmH 20 t t;:. l;t mmAq mmHg t t;:. Ii Torr 

1.019 72X 10-s 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 41X10- 1 1X104 7.355 59X102 

1.033 23 1 1.033 23X104 7.600 oox102 

1x10-4 9.678 41X10-s 1 7.355 59X10- 2 

1.359 51x10-3 1.315 79X10-3 1.359 51X10 1 

Pa MPa ;!: t::. i;t N/mm2 kgf/mm2 kgf/cm2 

502 

1X106 

9.806 65X106 

9.806 65X104 

J 

1 

3.600 OOX106 

9.806 65 

4.186 05X103 

1x10-s 

1 
9.806 65 
9.806 65X10- 2 

kW•h 
2.777 78X10- 7 

1 
2.724 01x10-s 

1.162 79X10-3 

RD Nm 

1.019 72X10-7 

1.019 12x10-1 

1 
1 x10- 2 

kgf•m 

1.019 72X10 1 

3.670 98X 105 

1 

4.268 58X102 

1.019 72X 10-5 

1.019 72X10 

1 x102 

1 

kcal 
2.388 89X10-4 

8.600 oox102 

2.342 1ox10-3 

1 



kW kgf·m/s PS kcal/h 

1 1.019 72X102 1.359 62 8.600 oox102 

9.806 65X10-3 1 1.333 33X 10-2 8.433 71 
7.355 oox10- 1 7.500 OOX10 1 6.325 29X102 

1.162 79X10-3 1.185 72X10- 1 1.580 95x10-3 1 

:fl Vf :J;IHt! 1.ii (J) !ll:f.il ~c '% SI !i!fil:s J: lfi}tffl ~ T 
~ • 1i! 

J: ~ 1 !1.!i.ii(J)!i!i.ii~c-% 

~ c'5 µ µm 1 µ =1 µm 

1.JD if ft Gal m/s2 1 Gal=10-2m/s2 

G m/s2 1G=9.806 65m/s2 

~ )If tt c/s, c Hz 1c/s=1Hz 

IE] ti if ft IE] ti tt s- 1 :1:t.:t:t 1rpm=1min-1 

rpm min- 1 , r/min, 
rpm< 1 J 

:m • kgf -
} ttiUt/'iil-

j1j' • - kg 

:m • mt • kgf/s -
} ttiUt/'iil-

j1j' • mt .. kg/s 

.It :m .. kgf/m3 -
} ttii! 'j: /'ii]-

~ ft - kg/m3 

.!:I:: 1* fl m3 /kgf m3 /kg ttii!,;l:!<il-

liii :m kgf N 1 kgf=9.806 65N 

tJ kgf N 1 kgf=9.806 65N 

dyn N 1dyn=10-5 N 

tJ (J) 't - 7- / " kgf·m N·m 1kgf·m=9.806 65N•m 

1±. tJ kgf/cm 2 Pat f.: ';l:bar<2J 1 kgf/cm2 =9.806 65X104 Pa 

=0.980 665bar 

at(I~~I±.) Pa 1at=9.806 65X104 Pa 

aim(~!±.) 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 

/iD tJ kgf/mm2 Pa:I: t.: ';t:N/m2 1 kgf/mm2 =9.806 65X106 Pa 

=9.806 65X106 N/m2 

kgf/cm2 Pa:l:t.:,;i:N/m2 1 kgf/ cm2 =9.806 65X 104 Pa 

=9.806 65X104 N/m2 

5li! tt 1* tt kgf/m2 Pat f.: 'j:N/m2 1 kgf/m2 =9.806 65Pa=9.806 65N/m2 

1 kgf/cm 2 =9.806 65X104 N/m2 

)i(1) ISO m:lE:;>J.O)f~d.>OOllJiH~lll':';t~Jll [,f.i:L'o 

(2) Mi;tOOllllm:<E:ti" bar ~Ille ''LL '~~!ffO):\!lil'sJ:V':ln~':s't ~x:l<'\m:mc 'l' t J:L 'o 
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• ilE*!ii 1.iL 0) !Ii i:il~C!~ 

I * Jv =¥ -'-- 1± $ kgf·m 

erg 

1± $ $ . ti 1J kgf·m/s 

PS 

1ti • 1ili 
;:, -\1 Jv l::"-1ti•1ili kgf·m/cm2 

7' 1 ')' ·:; l-1ti•1ili kgf·m/cm2 

*Ci fl p 

ti *Ci fl St 

AA 1J ~ ::r :a 
/.1111 fl .K 

:a fl r .. i ~ deg /Jiil 

AA • cal 

AA ~ • cal/°C 

.H: AA . .l:t AA ~ • cal/ ( kgf-°C) 

I / " t:l 1::· - cal/°K 

.l:t I / " t:l I::" - cal/ ( kgf • °K) 

r*JBBI;tJv:\0-(I/)!Jvl::'-) cal 

ttr*JBBI iJi-:f-(!l:D 11 Jvt'-) cal/kgf 

AA mt cal/h 

AA mt w fl cal/(h·m2) 

AA 1i 21 $ cal/(h·m·°C) 

AA 1i 21 1* ;j( cal/(h·m2·°C) 

li*t .w 0) ~~ ~ Oe 

li*t * Mx 

li*t * w fl Gs, G 

"IN. M 
,.,, 
f!io, :!j ;{£ $ Ci 

~:II ;t.Jv:f-13--9-•R.&JIX*U radC4l 

~ M 
*'* • RC4l 

*'* • ~ • rem 

(3) 'KJ O)f-\;;•H: r·cJ ~f!ll.'c'bJ;\.'o 

(4) '1HJ·O)r.i, Sll!ifll:l:f!ff!JL,TJ;1.'lliflL 
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s1 !lif.ilsJ:tfHfffl vr 
~ w 1ili J: ~ \!Ii 1.iL 0) !Ii 1.il~C!~ 

J 1kgf·m=9.806 65J 

J 1erg=10-7J 

w 1kgf•m/s=9.806 65W 

w 1 PS=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 1 St=10-4m2 /s 

K 1°K=1K 
K<3l 1deg=1K 

J 1cal=4.186 05J 
J/KC3l 1cal/°C=4.186 05J/K 

J/(kg·K)<3l 1cal/(kgf-°C)=4.186 05J/(kg•K) 

J/K 1 cal/°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)C3l 1 kcal/(h·m•'C)=1.162 79W/(m·K) 
W/(m2•K)<3l 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 1 R=2.58X10-4 C/kg 

Sv 1rem=1 o-2sv 

RDNm 
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l1!ii!3ttt/'f108 Jlni<llllall&:if;la3-14-31 
TEL(03)3445-5321 FAX(03)3443-7453 
(ili:~t) 

~tJ:.1!i'!l!Pli/'f024 !1<.'J'!ll!~tJ:.m:;i;:li2-11-23 ~tJ:.ili:i'B~;!l;l:'.Mllll 
TEL(0197)63-7501 FAX(0197)63-7500 
fllltlll!'ll!Pli/'f980 ~1LIS~lli'il!ll4-5-22 ~-t.:-$1-t'.Ji4111!l 
TEL(022)232-0571 FAX(022)239-4662 
llllll1!i'!l!Pli/'f963 liiS.IH61ilm!!Ri\ii2-2 MB~$1llllil-1!/$1-t'.Jv41!11i 
TEL(0249)39-1920 FAX(0249)39-1922 
(llllll!} 
*F'lll'll!Pli/'f312 ;'il;lll<!ll!lllllllml~lll1431-5 
TEL(0292)72-1141 FAX(0292)72-1822 
'i'tl!l!rll!'ll!i!i/'f32o ®tdli!'Fllll8'mi"'!'l!2-9-28 
TEL(0286)27-5051 FAX(0286)27-5030 
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TEL(0273)27-5931 FAX(0273)22-0496 
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TEL(0471)47-2851 FAX(0471)47-2860 -
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TEL(0429)23-5155 FAX(0429)23-5392 
lllH!-ll!'l!i!i/'f360 Jtf3i!ll!lm*mllill:3-195 fll§!!Ri\iil:'.JVSlll!i 
TEL(0485)26-1611 FAX(0485)26-1610 
ili:ii!~tl!tllPli/'f 175 ikii!tl!llilf.llR!iltl!l1-30-13 't/ 'J ., ·y =:M$t:A31!11i 
TEL(03)5998-0221 FAX(03)5998-0220 
i!!il1!ll!1!1'll!Pli/'f192 ili:ii!llilJH'f'mililllJ5-13 
TEL(0426)26-8651 FAX(0426)26-8655 
=:/ll1!1'll!i!i/'f180 lli:ii!«ilrui!!ffm't>lllJ2-2-2 :l1:i:Ai\:im4111!l 
TEL(0422)36-4888 FAX(0422)36-4880 
llliff1!1'1!i!i/'f221 l'l!i'<Jll\!Mlli!<ml'lli'<Jlll&UJii!lllJ3-31-5 ~1¥11ll:'.Ji41!11i 
TEL(045)316-6681 FAX(045)316-6768 
m*il1!!'ll!i!i/'f213 1'1!l'<111!11!111M1tm;i<;>ilt1&:1&P3-2-1 
tJ•f.tl1'tJ't1 I/Al•-?(KSP)A208 
TEL(044)813-3050 FAX(044)813-3051 
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TEL(0463)22-6721 FAX(0463)22-6768 
(iif!I) 
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TEL(0263)86-1670 FAX(0263)86-0774 
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TEL(0268)26-1011 FAX(0268)26-1010 
(Jl!jfj) 

Dliill'i!l!l!i!i/'f420 Milliililim$111J6 lil-'r-i' '7 ;,. t'.Jt-9111! 
TEL(054)251-9455 FAX(054)251-9458 
=:.lli1!1'!1!i!i/'f411 Mlliil!ll!=:i\mJli:;js:lllJ1-2-6 
TEL(0559)71-7271 FAX(0559)71-7277 
lllli!!i1!1'1!*1!11 
lllli!!i1ll'l!m!/'f615 Jlt«Bili:6Jltl&il§Ullil!llT21 
TEL(075)311-2121 FAX(075)315-0241 
(~tP¥) 

~tP¥ll!'l!Pli/'f920 :filll!ll!'*iRilillllillilllJ16-1 'i 1 't-:l i9rfi 
TEL(0762)61-3232 FAX(0762)61-8338 
i1:~1!i'fil!Pli/'f915 liii:IH'i!Mili't>Jl!:2-7-19 
TEL(0778)24-2906 FAX(0778)24-2908 
(l1!ili} 
iffl'illll'l!JW / 'f 430 Ml'l!liU!Wli!i11BlllJ7-6 ;1;:;inlMrriliilll e 1•51!11i 
TEL(053)454-3217 FAX(053)456-9650 
t.i!ilii!1ll'l!P!i/'f450 \t1'1l!ll!:fi\i!iJii!ili't>Hl&:fi\!!R3-28-12 :;i;::fi\i!;Jii!t'.Jt-31111 
TEL(052)581-8521 FAX(052)561-2173 
lill*illl!'!l!P!i/'f444 U!ll!lliill!lm!BiRlllJ11-7=:#iliJJ:.lliil!lit'.JV4PI\ 
TEL(0564)26-2581 FAX(0564)26-3740 
llll*ill!tl!PJilUJ1!-tll~Pli/'f472 \t)ill!ll!)illjtifiJ:.HlllJ:k.lll155-1 
TEL(0566)82-6900 FAX(0566)82-6465 
(i!illl) 
=:111t!l!m/'f514 ~ll!~m~3-257 i;,s-t.~::t>t:Jt-61!11! 
TEL(0592)23-0773 FAX(0592)23-0761 
;l;:llllil1!1!1fil!i'li/'f574 :;i;:lliilf.f:;i;:Jl;:m>'ii#1-15-15 SKt'.Mllll 
TEL(0720)75-6011 FAX(0720)75-6015 
*lllli~t'i!l!l!Pli/'f570 :;i;:lliilf.f\1'1::imi"lm!lllJ1 t--?7-1MIDt'.Jv5111! 
TEL(06)994-0515 FAX(06)994-0518 
*lllliMill!'ll!P!i/'f542 *lliiili<t>ll!:1&s.zi1q1-20-19 s*t:Jt-6111! 
TEL(06)251-6251 FAX(06)251-6114 
l'li"'ll!'!l!P!i/'f650 "'llll!l'li"ili't>Jl!:l&ililli'li1-2-19 Jli:i'l\t'.Jt-6111! 
TEL(078)392-8653 FAX(078)392-8624 
li'<All!'!l!P!i/'f630 li'<Am~Jii#lllJ126-1 !l<;js:il§t'.M~ 
TEL(0742)36-1261 FAX(0742)36-0391 
('t>llH!lllil) 
Jllllt'i!lll!P!i/'f680 !il;Jll(ili ... 'li'2-151-1 
TEL(0857)23-2131 FAX(0857)23-2956 
IA.lli!iUl!PJi/'f724 l1!1A.ll;iliil§~lllJ;l;:'Ffllllll'F'Fillili!.615-1 
TEL(0824)22-7471 FAX(0824)22-7452 
l!!lli!ll!tll!P!i I 'f 793 \tli!llil§~iliililliil'Fi!ii"l279 
TEL(0897)55-4651 FAX(0897)56-8121 
15A1!1'll!P!i/'f77D 1UimJ\sli<lllJ3-26 :;i;:IOl~$~i\t:Jt-3rfi 
TEL(0886)23-9975 FAX(0886)23-9982 
(:ILffi) 
llilllllll!'l!m/'f812 liiilliilm1ill$1&1i11!'!1JWi2-9-11 wi!!'t:Ji-5111!l 
TEL(092)474-3721 FAX(092)441-4586 

EXAR CORPORATION 
2222, Qume Drive, San Jose, CA 95131, U.S.A. 
P.O.Box 49007, San Jose, CA 95161-9007 
TEL:(408)434-6400 TWX:910-339-9233 FAX:(408)943-8245 

ROHM CORPORATION 
2150, Commerce Drive, San Jose, CA 95131, U.S.A. 
TEL:(408)433-2225 TWX:910-338-2116 FAX:(408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 

2150, Commerce Drive, San Jose, CA 95131, U.S.A. 
TEL:(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 

3034, Owen Drive, Jackson Business Park, An1ioch, TN 37013, U.S.A. 
TEL.(615)641-2020 FAX:(615)641-2022 

XETEL CORPORATION 
8100, Cameron Road, Sui1e ·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:(092)651-2213 

ROHM ELECTRONICS GMBH 
MOhlenstrasse 70, 4052, Korschenbroich 1, Federal Republic of Germany 
TEL:(02161)61010 TLX:852-330 FAX:(02161)642102 

ROHM ELECTRONICS CU. 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. BHD. 
Lot 58, Jalan 26/6, Hicom Industrial Estate, 
40000 Shah Alam, Selangor, Darul Ehsan, Malaysia 
TEL:(03)5111313 FAX:(03)5111118 

ROHM-WAKO <KELANTANl SON. BHD. 
Lot 1320, Kaw Perindustrian, Pengalan Chepa II, Padang Tembak, 
16100 Kola Bharu, Kelantan, Malaysia 
TEL:(09)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 CH. K.> 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 






