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Quick Reference Guide 
Access Cycle Package 
time (ns) time (ns) --------

Total bit T e No. Or anization max min PinNa. P FPT R TTRRSP CPJP Pae 

BiCMOS Fast Static RAMs 2-1 
TTL 1/0 2-1 

256 K-bit HM6708SHIHM6709SH Series 64Kx4 (w/OE) 28 2-3, 

HM6708SH-l0 10 10 • 2-3 
HM6708SH-12 12 12 • 2-3 
HM6709SH-l0 10 10 • 2-3 
HM6709SH-12 12 12 • 2-3 

HM67832SH Series 32Kx8 2-14 

HM67832SH-l0 10 10 • 2-14 
HM67832SH-12 12 12 • 2-14 

1 M-blt HM674256UH Series 256Kx4 32 2-25 
HM674256UH-l0 10 10 • 2-25 

HM674256UH-12 12 12 • 2-25 

HM678127UH Series 128Kx8 2-36 
HM678127UH-l0 10 10 • 2-36 
HM678127UH-12 12 12 • 2-36 

4M-bit HM674100H Series lMx4 2-47 

HM674100HJP-15 15 15 • 2-47 
HM674100HJP-20 20 20 • 2-47 
HM674100HJP-25 25 25 • 2-47 
HM674100HTT-15 , 15 15 • 2-47 
HM674100HTT-20 20 20 • 2-47 

HM674100HTT -25 25 25 • 2-47 

I Total b~ 
Access Supply Power Package 

Page I time (ns) vo~age dissipation Pin 
Type No. Output max (V) ty{J No, G F CG JP T 
ECLUO 256 -

16K-bit HMI 01484H Series 4Kx4 28 2-56 
HM101484HF-4 4 -5.2 0.7 2-56 
HM101484HF-4,5 4.5 0.7 2-56 

1M-bit HM101514 Series 256Kx4 32 2-61 
HM101514-13 13 -5.2 0.8 • • 2-61 
HM101514-15·3 15 • 2-61 

HM101510 Series 28 2-67 
HM101510F-15 15 0.7 • 2-67 

HM101513 Series 32 2-73 
HM101513F-15 15 -5.2 0.8 • 2-73 

HM101515 Series 2-80 
HM101515F-15 15 • 2-80 

4M-bit HM101524 Series lMx4 36 2-88 
HM101524JP-15 15 • 2-88 
HM101524JP-18 18 • 2-88 
HM101524TT-15 15 0.7 • 2-88 
HM101524TT-18 18 • 2-88 
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Quick Reference Guide 

Access Cycle Package 
time (ns) time (ns) --------

o anization max min Pin No. P FPT RTTRRSPCPJP 

5.OVSupplY 3-1 

256K-bH HM6207H Series 256Kxl 24 3-2 

HM6207H-25 25 25 • • 3-2 

HM6207H-35 35 35 • • 3-2 
HM6207H-45 45 45 • • 3-2 

HM6207HL-25 25 25 • • 3-3 

HM6207HL-35 35 35 • • 3-2 

HM6207HL-45 45 45 • • 3-2 

HM6208H Series 64Kx4 3-13 II 
HM6208H-25 25 25 • • 3-13 

HM6208H-35 35 35 • • 3-13 

HM6208H-45 45 45 • • 3-13 

HM6208HL-25 25 25 • • 3-13 
HM6208HL-35 35 35 • • 3-13 

HM6208HL-45 45 45 • • 3-13 

HM62832H Series 32Kx8 28 3-23 

HM62832H-25 25 25 • • 3-23 

HM62832H-35 35 35 • • 3-23 

HM62832H-45 45 45 • • 3-23 

HM62832HL-25 25 25 • • 3-23 
HM62832HL-35 35 35 • • 3-23 

HM62832HL-45 45 45 • • 3-23 

HM62832UH Series 2-36 

HM62832UH-15 15 15 • • 3-36 

HM62832UH-20 20 20 • • 3-36 

HM62832UHL-15 15 15 • • 3-36 

HM62832UHL-20 20 20 • • 3-36 
1 M-bH HM621100A Series lMxl 28 3-46 

HM621100A-20 20 20 • • 3-46 

HM621100A-25 25 25 • • 8-46 
HM621100A-35 35 35 • • 8-46 
HM621100AL-20 20 20 • • 8-46 
HM621100AL-25 25 25 • • 8-46 

HM621100AL-35 35 35 • • 8-46 

HM624256A Series 256Kx4 28 3-58 

HM624256A-20 20 20 • • 3-58 
HM624256A-25 25 25 • • 3-58 

HM624256A-35 35 35 • • 3-58 

HM624256AL-20 20 20 • • 3-58 

HM624256AL-25 25 25 • • 3-58 

HM624256AL-35 35 35 • • 3-58 

HM628127H Series 128Kx8 32 3-67 

HM628127H-15 15 15 • 3-67 

HM628127H-17 17 17 • 3-67 

HM628127H-20 20 20 • 3-67 

HM628127H-25 25 25 • 3-67 

HM628127HL-15 15 15 • 3-67 

HM628127HL-17 17 17 • 3-67 

HM628127HL-20 20 20 • 3-67 

HM628127HL-25 25 25 • 3-67 

HM629127H Series 128Kx9 36 3-67 

HM629127H-15 15 15 • 3-67 

HM629127H-17 17 17 • 3-67 

HM629127H-20 20 20 • 3-67 

HM629127H-25 25 25 • 3-67 

HM629127HL-15 15 15 • 3-67 

HM629127HL-17 17 17 • 3-67 

HM629127HL-20 20 20 • 3-67 

HM629127HL-25 25 25 • 3-67 
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Quick Reference Guide 

Access Cycle Package 
lime (ns) lime (ns) --------

Total bil T No. Or anization max min Pin No. P FPT R TT RRSP CPJP Pae 

CMOS Fast Static RAMs (Cont'd.l 
1 M-bit HM621664H Series 64Kx16 44 3-78 

HM621664H-17 17 17 • • 3-78 

HM621664H-20 20 20 • • 3-78 

HM621664H-25 25 25 • • 3-78 
HM621664HL-17 17 17 • • 3-78 

HM621664HL-20 20 20 • • 3-78 
HM621664HL-25 25 25 • • 3-78 

HM621864H Series 64Kx18 3-78 

HM621864H-17 17 17 • • 3-78 
HM621864H-20 20 20 • • 3-78 

HM621864H-25 25 25 • • 3-78 

HM621864HL-17 17 17 • • 3-78 

HM621864HL-20 20 20 • • 3-78 
HM621864HL -25 25 25 • • 3-78 

3.3vSupply 3-90 
256 K-bil HM62W832 32Kx8 28 3-90 

HM62W832-20 20 20 • 3-90 
HM62W832-25 25 25 • 3-90 

1 M-bil HM62W8127H Series 128Kx8 32 3-91 
HM62W8127H-25 25 25 • 3-91 
HM62W8127H-30 30 30 • 3-91 

HM62W8127H-35 35 35 • 3-91 

HM62W8127H-45 45 45 • 3-91 

HM62W8127HL-25 25 25 • 3-91 

HM62W8127HL-30 30 30 • 3-91 
HM62W8127HL-35 35 35 • 3-91 

HM62W8127HL-45 45 45 • 3-91 
HM62W9127H Series 128Kx9 36 3-91 

HM62W9127H-25 25 25 • 3-91 

HM62W9127H-30 30 30 • 3-91 
HM62W9127H-35 35 35 • 3-91 

HM62W9127H-45 45 45 • 3-91 

HM62W9127HL-25 25 25 • 3-91 
HM62W9127HL-30 30 30 • 3-91 

HM62W9127HL-35 35 35 • 3-91 
HM62W9127HL -45 45 45 • 3-91 

HM62W1664H Series 64Kx16 44 3-102 

HM62W1864H-25 25 25 • • 3-102 
HM62W1664H-30 30 30 • • 3-102 

HM62W1664H-35 35 35 • • 3-102 
HM62W1664H-45 45 45 • • 3-102 
HM62W1664HL-25 25 25 • • 3-102 

HM62W1864HL-30 30 30 • • 3-102 

HM62W1664HL-35 35 35 • • 3-102 

HM62W1664HL-45 45 45 • • 3-102 
HM62W1864H Series 64Kx18 3-102 

HM62W1864H-25 25 25 • • 3-102 

HM62W1864H-30 30 30 • • 3-102 
HM62W1864H-35 35 35 • • 3-102 

HM62W1864H-45 45 45 • • 3-102 
HM62W1864HL-25 25 25 • • 3-102 

HM62W1864HL-30 30 30 • • 3-102 

HM62W1864HL-35 35 35 • • 3-102 

HM62W1864HL-45 45 45 • • 3-102 
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Quick Reference Guide 

I Total bit 

Access Cycle Package 

Palla I time (ns) time (ns) 
Type No. Organization max min Pin No. P FP T R TT RR SP CP JP 

ADDllcation SDecltlc Static RAMs 4-1 
1 M-bit HM67 A4257 Series 256Kx4 36 4-3 

HM67A4257JP-10 10 10 • 4-3 
HM67A4257JP-12 12 12 • 4-3 

HM62A9128/8128 Series 128Kx819 32 4-9 
HM62A9128-17 8 17 • 4-9 
HM62A9128-20 10 20 • 4-9 
HM62A8128-17 8 17 • 4-9 
HM62A8128-20 10 20 • 4-9 

4 M-bft HM67 A4101 Series 1Mx4 36 4-19 II 
HM67A4101-15 15 15 • • 4-19 
HM67A4101-18 18 18 • • 4-10 

HM67A819512 Series 512Kx819 4-21 
HM67A8512-10 10 10 • 4-21 
HM67A8512-12 12 12 • 4-21 
HM67A8512-15 15 15 • 4-21 
HM67A9512-10 10 10 • 4-21 
HM67A9512-12 12 12 • 4-21 
HM67A9512-15 15 15 • 4-21 

Medium Speed. Byte Wide Static RAMs 5-1 
5.OvSuDDlv 5-1 

84 K-b~ HM6264A Series 8Kx8 28 5-3 
HM6284A-l0 100 100 • • • 5-3 
HM6284A-12 120 120 • • • 5-3 
HM6284A-15 150 150 • • • 5-3 

HM6264AL-l0 100 100 • • • 5-3 
HM6264AL -12 120 120 • • • 5-3 
HM6264AL -15 150 150 • • • 5-3 
HM6264AL-l0L 100 100 • • • 5-3 
HM6264AL-12L 120 120 • • • 5-3 

HM6264AL-15L 150 150 • • • 5-3 
256 K-blt HM62256 Series 32Kx8 28 5-13 

HM62256-8 85 85 • • 5-13 
HM62256-10 100 100 • • 5-13 
HM62256-12 120 120 • • 5-13 

HM62256-15 150 150 • • 5-13 

HM62256L-8 85 85 • • 5-13 

HM62256L -10 100 100 • • 5-13 
HM62256L-12 120 120 • • 5-13 

HM62256L-15 150 150 • • 5-13 

HM62256L-l0SL 100 100 • • 5-13 
HM62256L-12SL 120 120 • • 5-13 

HM62256L-15SL 150 150 • • 5-13 

HM62256A Series 28,32 5-27 

HM62256A-8 85 85 • • • 5-27 

HM62256A-l0 100 100 • • • 5-27 
HM62256A-12 120 120 • • • 5-27 

HM62256A-15 150 150 • • • 5-27 
HM62256AL-8 85 85 • • • • • 5-27 

HM62256AL-10 100 100 • • • • • 5-27 

HM62256AL-12 120 120 • • • • • 5-27 
HM62256AL-15 150 150 • • • • • 5-27 

HM62256AL-8SL 85 85 • • • • • 5-27 

HM62256AL-l0SL 100 100 • • • • • 5-27 
HM62256AL-12SL 120 120 • • • • • 5-27 
HM62256AL-15SL 150 150 • • • • • 5-27 
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Quick Reference Guide 

I Total bit 

Access Cycle Package 

Page I time (ns) time (ns) 
TvoeNo. Organization max min Pin No. P FP T R TT RR SP CP JP 

Medium Speed Byte Wide Static RAMs (Cont"d.) 

1 M-bit HM628128 Series 128Kx8 32 5-39 
HM628128-7 70 70 • • • • 5-39 
HM628128-8 85 85 • • • • 5-39 
HM628128-10 100 100 • • • • 5-39 
HM628128-12 120 120 • • • • 5-39 
HM628128L-7 70 70 • • • • 5-39 
HM628128L-8 85 85 • • • • 5-39 
HM628128L-l0 100 100 • • • • 5-39 
HM628128L-12 120 120 • • • • 5-39 
HM628128L-7SL 70 70 • • • • 5-39 
HM628128L-8SL 85 85 • • • • 5-39 
HM628128L-l0SL 100 100 • • • • 5-39 
HM628128L-12SL 120 120 • • • • 5-39 
HM628128L-7L 70 70 • • 5-39 
HM628128L-8L 85 85 • • 5-39 
HM628128L-l0L 100 100 • • 5-39 
HM628128L-12L 120 120 • • 5-39 

HM628128A Series 32 5-55 
HM628128AL-5 55 55 • • 5-55 
HM628128AL-7 70 70 • • 5-55 
HM628128AL-8 85 85 • • 5-55 
HM628128AL-l0 100 100 • • 5-55 
HM628128AL-5L 55 55 • • • • 5-55 
HM628128AL-7L 70 70 • • • • 5-55 
HM628128AL-8L 85 85 • • • • 5-55 
HM628128AL-l0L 100 100 • • • • 5-55 
HM628128AL-5SL 55 55 • • • • 5-55 
HM628128AL-7SL 70 70 • • • • 5-55 
HM628128AL-8SL 85 85 • • • • 5-55 
HM628128AL-l0SL 100 100 • • • • 5-55 

HM629128 Series 128Kx9 32 5-66 
HM629128-7 70 70 • • • 5-66 
HM629128-8 85 85 • • • 5-66 
HM629128-10 100 100 • • • 5-66 
HM629128-7L 70 70 • • • 5-66 
HM629128-8L 85 85 • • • 5-66 
HM629128-10L 100 100 • • • 5-66 
HM629128-7SL 70 70 • • • 5-66 
HM629128-8SL 85 85 • • • 5-66 
HM629128-10SL 100 100 • • • 5-66 

4M-bit HM628512 Series 512Kx8 32 5-78 
HM628512-5 55 55 • • 5-78 
HM628512-7 70 70 • • 5-78 
HM628512-8 85 85 • • 5-78 
HM628512-10 100 100 • • 5-78 
HM628512L-5 55 55 • • • • 5-78 
HM628512L-7 70 70 • • • • 5-78 
HM628512L-8 85 85 • • • • 5-78 
HM628512L-l0 100 100 • • • • 5-78 
HM628512L-5SL 55 55 • • • • 5-78 
HM628512L -7SL 70 70 • • • • 5-78 
HM628512L-8SL 85 85 • • • • 5-78 
HM628512L-l0SL 100 100 • • • • 5-78 
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Quick Reference Guide 

Access Cycle Package 
time (ns) time (n5) --------

Or anization max min Pin No. PFPT RTTRRSPCPJP Pae 

• 
3.0v & 3.3v Sup~ 5-89 

256 K-bit HM62W256 Series 32Kx8 28 5-89 

HM62W256L-7 70 70 • • 5-89 
HM62W256L-8 85 85 • • 5-89 
HM62W256L-7SL 70 70 • • 5-89 

HM62W256L-8SL 85 85 • • 5-89 
HM62W8128 Series 128Kx8 32 5-100 

HM62W8128L-10 100 100 • • • 5-100 

HM62W8128L-12 120 120 • • • 5-100 II 
HM62W8128L-10L 100 100 • • • 5-100 
HM62W8128L"12L 120 120 • • • 5-100 

HM62W8128L-10SL 100 100 • • • 5-100 

HM62W8128L-12SL 120 120 • • • 5-100 
1M-M HM62V8128 Series 5-111 

HM62V8128L-12 120 120 • • • 5-111 

HM62V8128L-15 150 150 • • • 5-111 

HM62V8128L-12L 120 120 • • • • 5-111 

HM62V8128L-15L 150 150 • • • • 5-111 

HM62V8128L-12SL 120 120 • • • • 5-111 

HM62V8128L-15SL 150 150 • • • • 5-111 
HM62W9128 Series 128Kx9 5-122 

HM62W9128L-10 100 100 • • 5-122 

HM62W9128L-12 120 120 • • 5-122 

HM62W9128L-10L 100 100 • • 5-122 

HM62W9128L-12L 120 120 • • 5-122 

HM62W9128L-10SL 100 100 • • 5-122 

HM62W9128L-12SL 120 120 • • 5-122 
HM62V9128 Series 5-132 

HM62V9128L-15 150 150 • • 5-132 

HM62V9128L -15L 150 150 • • 5-132 
HM62V9128L -15SL 150 150 • • 5·132 

Pseudo StatIc RAMs 6-1 
5.OVSupply 6-1 

256 K-blt HM65256B Series 32Kx8 28 6-3 
HM65256B-10 100 160 • • 6-3 

HM65256B-12 120 190 • • 6-3 

HM65256B-15 150 235 • • 6-3 

HM65256B-20 200 310 • • 6-3 

HM65256BL-10 100 160 • • 6-3 

HM65256BL -12 120 190 • • 6-3 

HM65256BL-15 150 235 • • 6-3 
HM65256BL-20 200 310 • • 6-3 

1 M-bit HM658128A Series 128Kx8 32 6-15 

HM658128AD-8 80 130 • • • • 6-15 

HM658128AD-10 100' 160 • • • • 6-15 

HM658128AO-12 120 190 • • • • 6-15 

HM658128AL-8 80 130 • • • • 6-15 

HM656128AL-10 100 160 • • • • 6-15 
HM658128AL-12 120 190 • • • • 6-15 

HM658128AL-8L 80 130 • • • • 6-15 
HM658128AL-10L 100 160 • • • • 6-15 

HM658128AL-12L 120 190 • • • • 6-15 
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Quick Reference Guide 

Access Cycle Package 
time (ns) time (ns) --------

anization max min Pin No. P FP T R IT RR SP CP JP P e 

5.Ov SuPPlY ConI'd. 
4 M-bil HM658512 Series 512Kx8 32 6-28 

HM658512L-8 80 130 • • • • 6-28 
HM658512L-85 85 115 • • • • 6-28 
HM658512L-10 100 160 • • • • 6-28 
HM658512L-12 120 190 • • • • 6-28 
HM658512L-8V 60 130 • • • • 6-28 
HM658512L-65V 85 115 • • • 6-28 
HM656512L-10V 100 160 • • • • 6-28 
HM658512L-12V 120 190 • • • • 6-28 
HM658512D-8 60 130 • • • • 6-28 
HM658512D-10 100 160 • • • • 6-28 
HM658512D-12 120 190 • • • • 6-28 

3.Ov & 3.3v Supply 6-40 
4 M-M HM65V8512 Series 6-40 

HM65V8512-12 120 190 • • • 6-40 
HM65V8512-15 150 230 • • • 6-40 
HM65V8512L-12 120 190 • • • 6-40 
HM65V8512L-15 150 230 • • • 6-40 
HM65V8512L-12V 120 190 • • • 6-40 
HM65V8512L-12V 150 130 • • • 6-40 

HM65W8512 Series 6-51 
HM65W8512D-12 120 120 • • • 6-51 
HM65W8512D-15 150 150 • • • 6-51 
HM65W8512L-12 120 120 • • • 6-51 
HM65W8512L-15 150 150 • • • 6-51 
HM65W8512L-12V 120 120 • • • 6-51 
HM65W8512L-15V 150 150 • • • 6-51 

I Total bn 

Access Cycle Package 

Paae I time (ns) time (ns) 
Tvee No. Oraanization max min Pin No. M 

Static RAM Modules 
Medium Speed StatIc RAM Madules 7-1 

4M-bit HM66205L Series 512Kx8 32 7-3 
HM66205L-85 85 85 • 7-3 
HM66205L-10 100 100 • 7-3 
HM66205L-12 120 120 • 7-3 
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Package Information 
Chip Carrier Unit:mm 

• CG-28B 
15.35 Max 

j II 
~ ~~ 

/ ~ I ~j , 

I DODD DODD I 

11.43 ± 0.2 

Flat Package (J-bend Leads) 
• CP-24D 

15.63 
16.00 Max 

24 13 -I---.,---=-r 

O Tl! _I'- CIO 

1~ 12 re 
c:i 
+I 

1.3 Max ~ 
~ 

0.43'0.10 II ~ .1
1 
U12~1 

Q 0.10 
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Package Information 

Flat Package (J-bend Leads) 

• CP-280 

18.17 

I~ 18.54 Max 

,,.,,.,, 

) 

~~~ ~~~~~~~~ 

1 

0.74 

• CP-280N 

18.17 
18.54 Max 

,~I 

] 
(') 
..-
c:i 
+t 
co 
""": ..-..-

14 

~I 
0, 

HITACHI 

.5 
:::a: 
~ 
o 

Unit:mm 

~ ... 

~~ +, 
0 ..,. 
~ 

" III 

9.40 ± 0.25 
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Flat Package (J-bend Leads) 

• CP-32D 

20.71 
21.08 Max 

32 

• CP-32DB 

2071 
21.08 Max 

17 

]

M ...... 
ci ci 
+t +t 
<0 co ...... 
ci ,....: ...... 

.~~~ ,~~~~~~ 17 

]~ ...... 
D 

ci ci 
+t +t 
<0 co ...... 
d ,...! ...... 
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Package Information 

Unit: mm 
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Package Information 

Flat Package (J-bend Leads) 

• CP-36D 

2325 
23.62 Max 

36 

D 

1 
0.81 II 

1.265 Max 

~ 0.44 ± 0.10 

:e 
M 

• CP-44D 
28.33 

28.90 Max 

1.15 Max 

19 

] CII., 

~~ 
CIO 
or: .. .... 

18 

23 

]

('1) ........ 
o 0 
+I +I 
co CIO .... 
d ~ .... 

HITACHI 

c 
~ 
~ 
C\i 

III III 
~ ,-

9.40 ± 0.25 
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Flat Package (J-bend Leads) 

• CP-52 

• CP-68 

C\I 

ci 
+I 
r-o 
g 

o 
+I 
I() ,.... 
I() 
C\I 

20.07 ± 0.12 

019.12 

46 34 

o 

8 20 

33 

21 :sl 
ci 
+I 

~ 
-.i 

~ 0.42~1 
I, 18.04 ± 0.50 -r-

2515±012 

1"60 

024.20 

44'1 
~ 

6d 43 

68 
0 1 

9 
'------

HITACHI 

10 ,.... 
ci 
+I 
10 
10 
C\i 

Package Information 

Unit: mm 
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Package Information 

Applicable ICs 

CG-28B 

CP-24D 

CP-28D 

CP-28DN 

CP-32D 

CP-32DB 

CP-36D 

CP-44D 

CP-52 

CP-68 

HM100500CG Series 

HM6289JP Series, HM6289LJP Series, HM6789HAJP Series, HM6288JP Series, 
HM6288LJP Series, HM6287HJP Series, HM6287HWP Series, HM6208HJP Series, 
HM6208HLJP Series, HM6708SHJP Series, HM6708AJP Series, HM6207HJP Series, 
HM6207HLJP Series, HM6707AJP Series, HM101490JP Series, HM6787HAJP Series 

HM624256AJP Series, HM624256ALJP Series, HM6211 OOAJP Series, HM6211 OOALJP Series 

HM62832HJP Series, HM62832HLJP Series, HM62832UHJP Series, 
HM62832UHWP Series, HM67832SHJP Series, HM6709AJP Series, HM6209SHJP Series, 
HM100494JP Series, HM101494JP Series, HM6709SHJP Series, HM10494JP Series, 
HM101514JP Series 

HM624257AJP Series, HM624257ALJP Series, HM100504JP Series, HM101504JP Series, 
HM62A9128JP Series, HM62A8128JP Series 

HM628127HJP Series, HM628127HLJP Series, HM62W8127HJP Series, 
HM62W8127HLJP Series, HM678127UHJ Series, HM674256UHJ Series, 
HM671400LJP Series, HM674100LJP Series, HM671400JP Series, HM674100JP Series 

HM629127HJP Series, HM629127HLJP Series, HM62W9127HJP Series, 
HM62W9127HLJP Series, HM67A4101JP Series 

HM621664HJP Series, HM621664HWP Series, HM621864HJP Series, 
HM621864HLJP Series, HM62W1664HJP Series, HM62W1664HLJP Series, 
HM62W1864HJP Series, HM62W1864HLJP Series 

HM62B168CP Series, HM62B188CP Series, HM62A2016CP Series 

HM62A2017CP Series 

HITACHI 
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CERDIP 

• DG-22N 

27.18 

1111 
JM..U-

~~ !-
. 0 o . 

It) CD T: f-J ~f-J f-JDD 
~ c: 

:E 
16 

2.54 ± 0.25 0.48 ± 0.10 C\i 

• DG-24V 

I COy H Hy yDD 
2.54 ±0.25 0.48 ± 0.10 

HITACHI 

Package Information 

'-----' \ 

0-15° 

" " " " 
11"0.25:°.11 

.. ',_ 0.05 

rd 19, · . · , · , I, ,. 
" " I, " 
I U 009 

.11,0.27: 0:07 

0-15° 

Unit: mm 
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Package Information 

CERDIP Unlt:,mm 

• DG-28N 

I I-:i-:E 

[~uu~H H 
D DH H~lrl 

2.54± 0.25 0.48 ± 0.10 

Dual-in-Iine Plastic 
• DP-20N 

127 Max 

H r f-C I- 1-1 r l= I-rtr 
~ v v 

2.!?4 ± 0.25 .11.0.48 ± 0.1 

HITACHI 

..... 
III 
0 

0 
(I) 

.n 

.5 
:E_ 
f5 
t\i 
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" " " " 

O 25~~'~!11-
.~ 

" II I' 

:: \\ 

b5~g:J~II~':' 
I , • 

o· -15· 
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Package Information 

Dual-in-line Plastic Unit: mm 

• DP-22N 

I 27.08 , • 27.90 Max I 
~ 12 

~:::::::::J]~ 
~lb 11 0.88 1.3 

a 
>< I~ 7.62 "I III 

I srn t OCD I-'DI-'HPPI-'I-i.
5 

: 
;;i\ 

.\ :: " 

V V ~, V V _~_~ -.L o.25'~M II \ 2.54 ± 0.25 .11.0.48 ± 0.10 ~ ~ t-- •• 
O· -15· 

• DP-22NB 

I 5t!f! l f-' I--' /- I- I- ~ F I-' I- /- IJ .5: 
v V v U v v _~_~ 

2.54 ± 0.25 .11.0.48 ± 0.10 ~ ~ 

HITACHI 
Hitachi America, Ltd.' Hitachi Plaza' 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819, (415) 589-8300 1-17 



Package Information 

Dual-in-Iine Plastic Unit: mm 

• DP-24NC 

1

4 29.88----1 
24 30.48 Max ,...., ,...., ~I 

&::::::::::In 
~ JL~ 

12 

127 Max 
y \ 
\1--' I--' f-J f-.l, I--' f-J I--' f-J f-.l, f-J :p 

I 

2.54±0.25 .11.0.48 ± 0.10 

• DP-28 

35.6 
36.5 Max 

1.2.11. 
19Max 

14 

I ~ 
15.24 

"I ~ 

~ -~-: '\ /:' 
f 

in ~ ! 0.25~g:6! .114 10 
ci t\i --I--I--I 

o· -150 

l"-

I- l- I- l- I- l- I- l- I- I-- l- I-- I-

2.54 ±0.25 j l0.48 ± 0.10 
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Package Information 

Dual-in-Iine Plastic Unit: mm 

• DP-28C 

a 
127 Max 1 ~ 10.16 '1 

r: D D jj H "" "" TI D ~ J-l f--' ~ ~ ~ J.--: 

U ~ U U -

2.54±0.25 .11.0.48 ± 0.10 
00 -150 

• DP-28N 

I ~O I • 37.32 Max • 

,:::::::: : :: :: 1 !II 
1 ~ 14 

22Max I~ 7.62 '1 
t---' l- , , 

1,: '-------' ':\ 
if \:\ 

\\ 

0.25~g:~II." 
00 _150 

f--' l- f--' l- I- l- I- l- I- l- I- ~ ~ 

u 

.11.0.48 ± 0.10 

u 

2.54 ±0.25 
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Package Information 

Dual-in-Iine Plastic Unit: mm 

• DP-28NA 

36.0 I 

14 

I 
[ r- l- I- I-

r- r- r- j-J r- r- I- r- r- r- r- f--J I-

7.62 

I: 1 

2.54± 0.25 .11. 0.48 ± 0.10 

• DP-32 

I; 15.24 "I 

2.54± 0.25 
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Package Information 

Dual-in-Iine Plastic Unit:mm 

• DP-40 

a 

• DP-42 

t~:::: ::~:::~:::::: :~I~u 
1 ~ 21 
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Package Information 

Applicable ICs 

DG-22N 

DG-24V 

DG-28N 

DP-20N 

DP-22N 

DP-22NB 

DP-24NC 

DP-28 

DP-28C 

DP-28N 

DP-28NA 

DP-32 

DP-40 

DP-42 

HM10490 Series, HM101490 Series 

HM10500 Series, HM100500 Series, HM101500 Series 

HM10494 Series, HM101494 Series 

HM6268P Series, HM6268LP Series, HM6267P Series, HM6267LP Series 

HM6287P Series, HM6287LP Series 

HM6288P Series, HM6288LP Series, HM6287HP Series, HM6287HLP Series, 
HM6787HAP Series, HM6788HAP Series 

HM6716P Series, HM6719P Series, HM6789HAP Series, HM6208HP Series, 
HM6208HLP Series, HM6708AP Series, HM6207HP Series, HM6207HLP Series, 
HM6707AP Series 

HM6264AP Series, HM6264ALP Series, HM6264ALP-L Series, HM62256P Series, 
HM62256LP Series, HM62256LP-SL Series, HM62256AP Series, HM62256ALP Series, 
HM62256ALP-SL Series, HM65256BP Series, HM65256BLP Series 

HM624256P Series, HM624256LP Series, HM624256AP Series, HM624256ALP Series, 
HM6211 OOAP Series, HM6211 OOALP Series 

HM6264ASP Series, HM6264ALSP Series, HM6264ALSP-L Series, HM65256BSP Series, 
HM65256BLSP Series 

HM62256ASP Series, HM62256ALSP Series, HM62256ALSP-SL Series, HM62832HP Series, 
HM62832HLP Series, HM62832UHP Series, HM62832UHLP Series 

HM628128P Series, HM628128LP Series, HM628128LP-SL Series, HM628512P Series, 
HM628512LP Series, HM628512LP-SL Series, HM658128ADP Series, HM658128ALP Series, 
HM658128ALP-L Series, HM658512DP Series, HM658512LP Series, HM658512LP-V Series, 
HM628128ALP Series, HM628128ALP-L Series, HM628128ALP-SL Series, HM629128LP 
Series, HM629128LP-L Series, HM629128LP-SL Series, HM62V8128LP Series, 
HM62V8128LP-L Series, HM62V8128LP-SL Series 

HN62412p, HN62422p, HN62444p, HN62444Bp, HN62442Bp, HN62414p, HN62434p, 
HN62444BNP 

HN62428p, HN62418p, HN624116p, HN62W428p, HN62W4116P, HN62438P, HN62438Np, 
HN624316p, HN624316NP 
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Package Information 

Flat Package Unit:mm 

• FG-24D 
9.17 ± 0.23 

24 

a 
0.762 ± 0.025 

~~ x 
Nt') 

~9 
10 

~9 ~ 
.". 0> 

C\I .,.... C\I 
q ci N 

• FG-28D 

17.8 Max 

28 15 

t 
1 14 

11.271 .11. 0.43 ± O. 

0> :g (') 
.,.... 

ci c:i c:i 
06 +I +I +I 

0 It) (') 
0> N c:i 

.,.... 
c:i 

I R§R§RElRR§"RRR"1 
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Package Information 

Flat Package Unit: mm 

• FG-28DA 

O.7S2± 

aa§§da6agDaaaa 

• FG-28DB 

28 

P9padaa66aaaag 
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Flat Package 

• FG-32D 

• FP-28D 

16.59 Max 
16.13 Min 

2.413 ± 0.20 

aaaaa§POaaO§§aad 

18.3 

18.75 Max "I 
~~~~~uuuu~15 

~] 
14 

C'J .... 
ci 
+I 
C\I 
C! 

1.27±O.10 
.... 
ci 
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Unit:mm 
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Package Information 
Flat Package 

• FP-28DA 

• FP-32D 

1 

0.895 

18.3 

18.75 Max 

20.45 

321
4 

20.95 Max "117 

ru-u-u-u-

o 
.J..U..LU.J.U..LLLl..U-U.i - ~l 

16 

1_.0_M_a_X-Hn ___ - _____________ ~~ ,~~ 

T 

., .... 
cici 11.8 ± 0.3 

~r~o-lO' 
Jl1.~ 

"' .... -0 
00 +, 

C\J 
C\J 
ci 

14.14 ± 0.30 

1.42 

Unit: mm 

.to- 8
' 

0.8 
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Package Information 

Applicable ICs 

FG-24D 

FG-28D 

FG-28DA 

FG-28DB 

FG-32D 

FP-28D 

FP-28DA 

FP-32D 

HM100500F Series, HM1 01500F Series 

HM101494F Series, HM101484F Series 

HM100504F Series, HM1 01504F Series 

HM101510F Series 

HM101514F Series, HM101513F Series, HM101515F Series 

HM6264AFP Series, HM6264ALFP Series, HM6264ALFP-L Series 

HM6264AFP Series, HM 6264ALFP Series, HM6264ALFP-L Series, HM62256FP Series, 
HM62256LFP Series, HM62256LFP-SL Series, HM62256AFP Series, HM62256ALFP Series, 
HM62256ALFP-SL Series, HM65256BFP Series, HM65256BLFP Series 

HM628128FP Series, HM628128LFP Series, HM628128LFP-SL Series, 
HM628512FP Series, HM628512LFP Series, HM628512LFP-SL Series, 
HM658128ADFP Series, HM658128ALFP Series, HM658128ALFP-L Series, 
HM658512DFP Series, HM658512LFP Series, HM658512LFP-V Series, 
HM628128ALFP Series, HM628128ALFP-L Series, HM628128ALFP-SL Series, 
HM62V8128LFP Series, HM62V8128LFP-L Series, HM62V8128LFP-SL Series, 
HM629128LFP Series, HM629128LFP-L Series, HM629128LFP-SL Series, 
HM65V8512DFP Series, HM65V8512LFP Series, HM65V8512LFP-V Series, 
HM62V9128LFP Series, HM62V9128LFP-L Series, HM62V9128LFP-SL Series 
HM65W8512DFP Series, HM65W8512LFP Series, HM65W8512LFP-V Series 
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Package Information 

Flat Package Unit:mm 

• TFP-32D S.O 
l's.2Max'l 

32 17 

..r-
eO .... 

0 

1 16 

10.51 

0.2 ± 0.1 
1'1.1 o.osl@1 

~
.45Max 

~ 10 
~ q r= 00.10 ~ 

20.0 ±0.2 

0-5 0 r I 

0.5 ± 0.1 

.... 
o 

• TFP-32DA 

s.o 

32 
S.2 Max 'I 

17 

'<I; 
C\I .... 

0 

1 16 

10.50 I 14.0 ± 0.2 
0.20 ± 0.10 

1'1.1 o.osl@! 
0.5 ± 0.1 

0.45 Max 

F 
J 

t o- 50 

.e~~ ~~ _._.-
0000 
0 .... 
o 00.50 ± 0.10 
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Flat Package 
• TFP-32DR 

• TFP-32DAR 

1 8.0 
17 8.2 Max 132 

o 

1 8.0 
• 8.2 Max 'I 

17 32 

o 

o 
16:~!I1IlIIlJW-11--.l. 

~ 
0.20 ± 0.10 

$10.081~1 

JLO.45 Max 

~r t JI 0.45 Max 
~ yo 0.10 I 
"! .... 

Package Information 

Unit: mm 

14.0 ± 0.2 

o~o:g~.jl <" :I ~O-5· 
~!~.-.--
0 .... 

o 0 0.50 ± 0.10 
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Package Information 

Thin Small-Outline Package 
• TTP-32D 

• TTP-32DA 

20.95 
21.35 Max 

32 

o 

0.40±0.10 1$10.211@1 

32 

0 

4010.101 

1.15 Max 

20.95 
21.35 Max 

0.4 ± 0.1 1$10.211@1 

~ 
:::! 

C'! 
1.15 Max 

17 

16 

17 

16 

(0 .,.... 
o .,.... 

(0 .,.... 
0 

~~ 
~'i' 

~ .,.... 
0 

:g 
o 
+I 
...... .,.... 
o 

HITACHI 

Unit:mm 

I:~ 1.76 ± 0.20 :1 
0-50 

.5 ~ 
:::!:::! 
GOGO 
0.,.... 
00 
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Package Information 

Thin Small-Outline Package Unit:mm 

• TTP-32DR 

20.95 
21.35 Max 

16 
0 

co .... 
c:i 

32 11.27 I 17 II 
0.40 ± 0.10 1$lo.211@1 

)( 

4010.101 
as 
:! 
0 
C\! 1.15 Max 

• TTP-36DA 
23.43 

23.89 Max 
36 19 

o .... 
c:i .... 

1.15 Max ~. 
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Package Information 

Thin Small-Outline Package 

18.41 • TTP-44DE 

I~ 18.81 Max 

@ 

0.27 ± 0.07 1-$1 0.211@1 

~r~ 
10.16 mm (400 mil) Type 

Applicable ICs 

<0<0 
o~ 

c:ic:i 

0.50 ± 0.10 

Unit: mm 

IFP-32D HM628128T Series, HM628128LT Series, HM628128LT-L Series, HM658128ADT Series, 
HM658128ALT Series, HM658128ALT-L Series, HN28F4001T Series, HM628128ALT Series, 
HM628128ALT-L Series, HM629128LT Series, HM629128LTL -L Series, HM629128LT-SL Series, 
HM62V8128LT Series, HM62V8128LT-L Series, HM62V9128LT Series, HM62V9128LT-L Series, 
HM62V9128LT-SL Series 

TFP-32DA HM62256ALT Series, HM62256ALT-SL Series 

TFP-32DR HM628128R Series, HM628.128LR Series, HM628128LR-L Series, HM658128ADR Series, 
HM658128ALR Series, HM658128ALR-L Series, HN28F4001R Series, HM628128ALR Series, 
HM628128ALR-L Series, HM62V8128LR Series, HM62V8128LR-L Series 

TFP-32DAR HM62256ALR Series, HM62256ALR-SL Series 

TTP-32D HM658512DTT Series, HM658512LTT Series, HM658512LTT-V Series, HM628512LTT Series, 
HM628512LTT-SL Series, HN27V101 ATT Series, HM65V8512DTT Series, HM65V8512LTT Series, 
HM65V8512LTT-V Series, HM65W8512DTT Series, HM65W8512LTT Series, HM65W8512LTT-V Series 

TTP-32DA HM671400TT Series, HM671400LTT Series, HM674100TT Series, HM674100LTT Series 

TTP-32DR HM658512DRR Series, HM658512LRR Series, HM658512LRR-V Series, HM65V8512DRR Series, 
HM65V8512LRR Series, HM65V8512LRR-V Series, HM65W8512DRR Series, HM65W8512LRR Series, 
HM65W8512LRR-V Series 

TTP-36DA HM101524TT Series, HM67A4101TT Series 

TTP-44DE HM621664HTT Series, HM621664HLTT Series, HM621864HTT Series, HM621864HLTT Series, 
HM62W1664HTT Series, HM62W1664HLTT Series, HM62W1864HTT Series, HM62W1864HLTT Series 
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Reliability of Hitachi Ie Memories ---
1. Structure 

IC memory devices are classified as NMOS type, 
CMOS type, and Bi-CMOS type. There are 
advantages to it's circuit design, layout pattern, 
degree of integration. and manufacturing process. 

All Hitachi memories are produced using 
standardized design, manufacturing, and 
inspection techniques. Reliability, a key factor in 
Hitachi IC design and usage, is enhanced by Test 
Element Group (TEG) evaluation. This approach 
ensures the best possible application of our 
experience and knowledge at every step of IC 
development. 

IC memories consist of memory cells which are 
circuit patterns arranged within a device at very 
high density. Examples of memory cell circuitry of 
MOS memories are shown in Table I. 

The dies of IC memories are encapsulated in 
various packages. The most common packages 
are plastic and cerdip. Plastic packages are widely 
used in many different types of equipment. Cerdip 
packaging is especially suitable in equipment 
requiring high reliability. Surface mount 
packages, such as the plastic leaded chip carrier 
(PLCC) and small outline package (SOP) have 
been developed for high density applications. 

Hitachi has developed new techniques of IC 
packaging, thus achieving high levels of reliability. 
Hitachi plastic IC packages have been improved to 
match the performance of other hermetically 
sealed packages. 

Table 2 illustrates the appearance and relative sizes 
of various Hitachi IC packages. 

Table 1 Basic Memory Cell Circuit of IC Memories 

ClassifIca
tion 

Example of 
basic cell 
circuit 

Dynamic RAM Static RAM EPROM 
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Reliability of Hitachi Ie Memories 

Table 2 Ie Memory Package Outline 

.Cerdip 
.22 pin 

• 32 pin with Lid 

• Plastic DIP 
.18 pin 

.28 pin 

.32 pin 

.24 pin 

.20 pin 

• 28 pin 

.28 pin 

• 40 pin with Lid 

.24pin 

HITACHI 

• 28 pin with Lid 

.24 pin 

.28pin 
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Table 2 Ie Memory Package Outline (cont) 

• Zigzag-in-line Plastic 
.20 pin 

--.28pin 

• SOP 
• 28/32 pin ., 
.20 pin , 
.44pin 

.SOJ 
• 20/26/28/32 pin 

.24pin .24pin 

--.40 pin 

.48pin .20 pin .32 pin 

~ 
.24pin .28 pin .32pin .,. .,. # 

.52 pin 

.40 pin 
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Reliability of Hitachi Ie Memories 

2. Reliability 

Hitachi IC memory reliability test results are listed 
below. 

2.1 Reliability Test Data of Hi-BiCMOS 
Memory 

Hi-BiCMOS memory is a recently developed 
design, based on the latest fine process 
tecllOologies. Hi-BiCMOS memory offers a 
combination of the best features of other, earlier 
devices-the low power consumption and high 
integrity of CMOS devices, plus the high speed 
and high drive capability of bipolar (ECL) circuits. 
Hi-BiCMOS memory also supports the input and 

output levels of both ECL and TIL devices, which 
allows interfacing with other devices. 
The reliability test data for HM10151OF-15 (1M x 
I bit) and HM6708AJP-20 (64k x 4 bits) is listed 
in Tables 3 and 4. 

In normal use, Hi-BiCMOS memory reliability is 
affected by some limitations based on the circuit 
composition. Besides the normal constraints of 
CMOS and bipolar device design, Hi-BiCMOS 
memory should not be used in applications 
involving deformed or slow signal waveforms that 
may cause latch-up or other malfunctions. For 
further information, refer to the detailed 
specifications on the data sheet for each Hi
BiCMOS device. 

Table 3 Results of Hi-BiCMOS Memory Reliability Tests (1) 

HM101510F·15 (FPG) HM6709SHJP-10 (SOJ) 

Test Total Test Total 
Test Condi· Sam· Test Fail· Failure Test Condi· Sam· Test Fall· Failure 
Item tlon pies Time ures Rate Hem tion pIes Time ures Rata Remarks 

High· Ta= 328 C.H. 0 11h High~ Ta= 280 C.H. 0 11h 
tempe· 125'C 3.28x105 3.3x1Q-6 temper, 125'CI7V 2.8x1OS 3.3x1Q-6 
rature VEE = ature Vee = 
pulse -5.2V pulse 125"CnV 9800 2.4x1OS 8.4x1Q-6 oxide film 
opera· opera· failure x 1 

tion tion 

Ta= 32 C.H. 0 11h Mois· 85'C 210 2.1 x1 05 0 4.4x1Q-6 
100"C 3.2x1Q4 2.9x1Q-S ture 850/0 RH 
VEE = enduro 5.5V 
-7.0V anee 

High·tem· Ta = 235 2.35x105 0 3.9x1Q-6 Pres· 121'C 80 0.16x105 0 5.8x1Q-S 
perature 200'C sure 100%RH 
storage cooker 

Table 4 Results of Hi-BiCMOS Memory Reliability Tests (2) 

Test Item 

Temperature cycling 

Soldering heat 

Thermal shock 

Mechanical shock 

Variable frequency 
vibration 

Constant acceleration 

HM101510F-15 (FPG) 

Test Condition Samples Failures 

-55' to +150'C, 100 cycles 180 0 

260'C, 10 seconds 22 0 

0' to +100'C, 10 cycles 50 0 

1500 G, 0.5 ms, three times each 22 0 
for X, Y, and Z axes 

100 to 200 Hz, 20 G, three times 22 0 
each for X, Y, and Z axes 

20000 G, 1 minute, each for 22 0 
X, Y, and Z axes 

HITACHI 

HM6709SHJP-10 (SOJ) 

Samples Failures 

180 0 

22 0 

50 0 
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2.2 Reliability Test Data of MOS Memory 

2.2.1 MOS DRAM and SRAM Tests 

Tables 5, 6, and 7 show the reliability test data on 
I-Mbit DRAMs (HM5ll000, HM514256), 4-Mbit 
DRAMs (HM514100/HM514400), 16-Mbit 
DRAMs (HM51 16 100/HM5 I 16400), 256-kbit 

Table 5 Reliability Data on 1M MOS DRAM 

Reliability of Hitachi Ie Memories 

SRAM (HM62256), and I-Mbit SRAM 
(HM628 I 28FP). The life test is perfonned at high 
temperature and high voltage to evaluate product 
reliability using many samples. For all failures 
identified in the manufacturing process, the data is 
analyzed in great detail to improve the quality and 
reliability of both the process and the finished 
product. 

HM511000P/HM514256P 
Series (DIP) 

HM511000JP/HM514256JP 
Series (SOJ) 

Totel Failure Totel Failure 
Test Sam- Test Fall- RateNote Sam- Test Fall- RateNole 

Testllem Condition pies Time ures (1/h) pies Time ures (1/h) Remarks 

High-tem- 12S·C/S.SV 300 6.00xl05 0 1.S3xlQ-6 200 4.00xl05 0 2.3OXlQ-6 " 
perature 12S·CI7V 12S2 4.S0xlOS 1" 4.49xlQ-6 3186 9.34xl05 0 9.8SxlO-7 Oxide film 
operation failure xl 

lS0·CI7V 200 4.00xl05 0 2.30xlQ-6 200 4;00xlOS 0 2.30xlQ-6 

Moisture SS·C 8S% RH 420 8.4Oxl05 0 1.lOX1Q-6 682 1.36xl06 0 6.74xlo-7 
endurance S.SV 

Pressure 121·C/100% 150 4.SOX1Q4 0 2.04xlO-S 200 6.00xl04 0 1.53xlO-S 
cooker RH 

Note: Confidence level 60% 

HM511000ZP/HM514256ZP HM5110ooATSlHM514256ATS 
Series (ZIP) Series (TSOP) 

Totel Failure Totel Failure 
Test Sam- Test Fall- RatflNote Sam- Test Fall- RateN-

Testltem Condition pies Time ures (1/h) pies Time ures (1/h) Remarks 

High-tem- 12S·C/S.S V 300 6.0xlOS 0 1.S3xlQ-6 
perature 

125·CI7V 4368 6.0xl05 0 1.S3xlQ-6 1100 1.Sxl05 0 6.22xlQ-6 
operation 

lS0"CI7V 180 3.6xlOS 0 2.S6xlQ-6 

Moisture SS"C SS% RH 426 8.SxlOS 0 1.08xlQ-6 200 2.0xlOS 0 4.60xlQ-6 
endurance S.SV 

Pressure 121 "Cll00% 125 3.7xlQ4 0 2.7OX1Q-5 100 3.0xlQ4 0 3.07xlO-S 
cooker RH 

Note: Confidence level 60% 
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Table 6 Reliability Data on 4M and 16M DRAM 

HM514100ASlHM514400AS HM514100AZlHM514400AZ 
Series (SOJ) Series (ZIP) 

Total Failure Total Failure 
Test Sam- Test Fell- RateNote Sam- Test Fall- RateNote 

Test Item Condition pies Time urea (1/h) pies Time urea (1/h) Remarks 

High-tem- 12S'C/S.SV 823 8.2x1 OS 0 1.12x1~ 

perature 
12S'C17V 2S14 8.3x1OS 1" 2.43x1~ 1100 1.Sx1OS 0 6.22x1~ 

Oxide film 
operation failure x1 

1S0'C17V 1S1 1.Sx1OS 0 6.09x1~ 

Moisture 85'C 85% RH 317 3.2x1 05 0 2.90x1~ 300 3x105 0 3.07x1~ 

endurance S.SV 

Pressure 121'C/100% 100 3x104 0 3.07x1 ()'-5 100 3x104 0 3.07x1Q-5 
cooker RH 

Note: Confidence level 60% 

HMS14100AT/HMS14400AT 
Series (TSOP) 

Total Failure 
Test Sam- Test Fall- RateNote 

Test Hem CondHlon pies Time ures (1/h) 

High-tem- 12S'C/S.SV 

perature 12S'C17V 1100 1.Sx1OS 0 6.22x1~ 
operation 

1S0'C17V 

Moisture 8S'C 8S% RH 300 3.0x1OS 0 3.07x1~ 

endurance S,SV 

Pressure 121'C/1000/0 100 3.0x104 0 3.07x1Q-5 
cooker RH 

Note: Confidence level 60% 

HM5116100J/HM51164OOJ HMS1l6l00TT/HMS116400TT 
Series (SOJ) Series (TSOP) 

Total Failure Total Failure 
Test Sam- Test Fall- Rat'- Sam- Test Fall- RateNote 

Testltam Condition pies Time urea (l/h) pies Time ures (1/h) Remarks 

High-tem- 125'CI7.0V 12436 S.97x1OS 0 1.68x1~ 22 4.40x104 0 2.27x1Q-5 " 
perature 125'CI7.SV 5235 2.S1x1OS 1" 3.98x1~ 

Oxide film 
operation failure x1 

125'C/7V SOO 1.0Ox1()6 0 1.00x1~ 

Moisture 85'C 85% RH 306 6.12x105 0 1.63x1~ 129 2.S8x1()6 0 3.88x1~ 

endurance S.SV 

Pressure 121'C/100% 130 3.90x104 0 2.S6x1~ 38 1.14x1D4 0 8.77x1Q-5 
cooker RH 

Nota: Confidence level 60% 
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Table 6 Reliability Data on 4M and 16M DRAM (cont) 

HM5116100ZlHM5116400Z 
Series (ZIP) 

Totsl Failure 
Test Sam- Test Fall- Rats-

Test Item Condition pies Time , ures (1/h) 

High-tem- 125·CI7.0V 
perature 125·CI7.5 V 
operation 

125'CI7V 129 2.58x105 0 3.88x1o-a 

Moisture 85'C 85% RH 129 2.58x105 0 3.88x1()-6 
endurance 5.5 V 

Pressure 121 "C/1 00% 38 1.14x104 0 8.77x1D-5 
cooker RH 

Note: Confidence level 60% 

Table 7 Reliability Data on 256k and 1M MOS SRAM 

HM62256FP (SOP) HM628128FP (SOP) 

Total Failure Totsl Failure 
Test Sam- Test Fall- RateNoIe Sam- Test Fall- Rate-

Testltem Condition pies Time ures (1/h) pies Time urea (1/h) Remarks 

High-tem- 125·C/5.5 V 3088 3.11x11J6 0 2.96x1O-7 1946 1.08x106 0 8.52x10-7 '1 
perature 

125'CI7V 455 4.55x105 0 2.02x1()-6 1096 6.78x105 1'1 2.98x1o-a Foreignx2 
operation 

150'CI7V 103 1.00x1OS 1'1 2.02x1D-5 125 2.05x1OS 0 4.49x1o-a 

Moisture 85'C/85% RH 680 6.80x1OS 0 1.35x1()-6 287 4.14x1OS 0 2.22x1()-6 '2 Leakx1 
endurance 7V 

Pressure 121 "C/1 00% 320 6.40x1 04 1'2 3.16x1D-5 150 3.9OX104 0 2.36x1D-5 
cooker RH 

Note: Confidence level 60% 
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2.2.2 Reliability Test Data on EPROM 

There are two types of EPROM: the conventional 
EPROM with a transparent window over the 
active device area; and the one-time-program
mabIe ROM (OTPROM) packaged in plastic. 
Table 8 shows the reliability test data on the 1-
Mbit EPROM (HN27ClOIA, HN27C301A) and 
4-Mbit EPROM (HN27C4096). 

The high temperature failures shown in Table 8 are 
due to data dissipation in the memory cells. By 
absorbing thermal energy, the electrons in the 
floating gates are activated and dissipated. In 
actual usage, however. this is not a significant 
problem since this phenomenon is highly 

dependent on temperature (about 1.0 eV of 
activated energy) that should not appear during 
normal operation. 

The moisture resistance of the OTPROM is 
satisfactory. 

Table 9 shows an example of PROM derating. 
The primary derating parameter is generally 
temperature since other operating parameters are 
specified. The maintaining of low junction 
temperature during device mounting is especially 
important for a stable application operation 
(relative to access time, refresh time. and other 
characteristics). 

Table 8 Reliability Data on l·Mbit and 4·Mbit MOS EPROMs 

HN27C101A1HN27C301A 
(CerdlplPlastlc) HN27C4096 (Cerdlp) 

Total Failure Total Failure 
Test Sam- Test Fall· RateNote Sam- Test Fall- RataNote 

Test Item Condition pies Time urea (1/h) pies Time ures (1/h) Remarks 

High-tem- 125·C/S.5 V 240 4.52x1OS 0 2.03x1Q-6 220 4.18x1OS 0 2.20x1Q-6 • 
perature 

12S'C17V S70 9.55x105 0 0.96x1Q-6 445 8.45x1OS 0 1.09x1Q-6 Daladis-
operation sipatlonx43 

High-tem- 17S'C 290 S.S1x105 0 1.67x1Q-6 180 3.60x105 0 2.56x1Q-6 
perature bake 

200'C 260 4.02x105 O· 2.29x1Q-6 130 2.60x105 1· 7.77x1Q-6 

2SO'C 200 2.09x105 2· 1.48x10-5 110 1.10x105 40· 3.64x1D-4 

Moisture 8S'C/8S% 300 S.42x105 0 1.70x1Q-6 Dalaof 
endurance RHS.SV 1M 

Pressure 121'C/100% SO 0.10x1OS 0 9.20x10-5 OTPROM 

cooker RH 

Note: Confidence level 60% 
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2.2.3 Reliability Test Data on MASK ROM 

Table 10 shows the reliability test data for the 16-
Mbit and 8-Mbit MASK ROMs. The MASK 

ROM is patterned in the manufacturing process, so 
data dissipation is not generated during high 
temperature operations, unlike EPROM and 
EEPROM devices. 

Table 9 Example of HN27CI0IIHN27C301 Derating 

Factor 

Failure criteria 

Failure mechanism 

Results: 

Temperature 

Electrical characteristics, 
function test 

Increase of leakage current, 
and others 

The result of high temperature baking of the PROM is 
shown in the figure at right. 

102~~~--~~~--~ 

1.5 2.0 2.5 3.0 3.5 
103 fTj (OK-1) 

Note: As shown in the figure, decreasing junction temperature will improve reliability. The junction 
temperature can be calculated by the formula: Tj = Ta + Sja . Pd where Sja is about 100°CIW with no 
air flow and about 60° to 70°CIW with 2.5 mls air flow. 

Table 10 Reliability Data on 16-Mbit and 8-Mbit MASK ROMs 

HN6240l6P (Plastic) HN62408P (Plastic) 

Total FaliLlre Total Failure 
Test Sam- Test Fall- RateNDIe Sam- Test Fall- RateHD18 

Test Item Condition plea TIme urea (l/h) pies TIme ures (l/h) Remarks 

HigMem· 125·C/5.5V 140 1.4x1OS 0 6.6x1Q-6 200 4.OX1OS 0 2.3xlQ-6 
perature 

125'CnV 100 1.OxlOS 0 9.2xlQ-6 130 1.3x1OS 0 7.1 xl Q-6 
operation 

Moisture 85'Cl85% 100 1.0xlOS 0 9.2xlQ-6 150 1.5xl05 0 6.1 xl Q-6 
endurance RH 5.5 V 

Pressure 121'C/l00% 60 3.Oxl04 0 3.1 xl ()-5 90 4.5xl04 0 2.Oxl()-5 
cooker RH 

Note: Confidence level 60% 
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2.2.4 Reliability Test Data on MOS Memory 
(environmental testing) 

Tables 11 and 12 list MOS memory environ
mental test data, showing excellent results without 
any failures, even in severe environments. 

In MOS transistor operations, VTH is a basic 
process parameter. While in use, MOS memory 
exhibits almost no change in VTH, largely due to 
designed-in surface stabilization technology and 
extremely clean production processes. 

Figure 3 shows examples of time dependent 
degradation for minimum Vee and access time 
tRAe for 4-Mbit DRAM under high temperature 
operation test conditions. 

Table 11 Reliability Data on MOS Memory (1) 

2.3 Change of Electrical Characteristics on IC 
Memories 

The degradation of leBO and hFE are the main 
factors of performance degradation for inner cell 
transistors in bipolar memory. The actual element 
design, however, specifies the operation in a range 
at which no degradation occurs. In this normal 
situation, no changes in the operating character
istics, including access time, will arise. Time de
pendencies in the access time for the HMlOO500 
and HM6708P are shown in Figures I and 2. 

HM511000P HM511000JP HM511000ZP HM511000ATS HM62256FP HM628126FP EPROM 

(DIP) (SOJ) (ZIP) (TSOP) (SOP) (SOP) (Cerdlp) 

Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall-
Test Item Test Condition pies urea pies urea pies ures pies ures pies ures pies ures pies ures 

Tempera- -55' to 150'C 3755 0 2786 0 1500 0 900 0 3328 0 1215 0 2850 0 
ture cycling 10 cycles 

Tempera- -55· to 150·C 150 0 200 0 175 0 250 0 482 0 210 0 520 0 

ture cycling 500 cycles 

Thermal -55' to 150'C 77 0 100 0 50 0 22 0 76 0 77 0 100 0 
shock 15 cycles 

Soldering 260'C, 22 0 22 0 22 0 22 0 22 0 35 0 22 0 
heat 10 sec 

Meehani- 1500 G, 0.5 ms - 38 0 

cal shock 

Variable 100to2000Hz - 38 0 
frequency 20G 
vibration 

Constant 6000G 38 0 
accelera-

tion 
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Table 12 Reliability Data onMOS Memory (2) 

HM514400AS HM514400AZ HM514400AT HM5116400J HM5116400TT HN624016P HN62408P 
(SOJ) (ZIP) (TSOP) (SOJ) (TSOP) (DIP) (DIP) 

Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall- Sam- Fall-
T_ltem Test Condition pies urea pies ures pies ures pies urea pies ures pies ures pies urea 

Tempera- -55' to 150'C 949 0 1000 0 900 0 1438 0 350 0 330 0 370 0 

II lUre cycling 10 cyctes 

Tempera' -55' to 150'C 200 0 200 0 100 0 141 0 129 0 70 0 12 0 
lUre cycting 500 cyctes 

Thermal -65' to 150'C 22 0 22 0 22 0 32 0 22 0 22 0 22 0 
shock 15 cycles 

Soldering 260'C, 22 0 600 0 22 0 22 0 22 0 22 0 22 0 
heat 10 sec 

Example of Time Dependent Degradation in Access 
Example TIme for HI-BiCMOS Memory 

Device name HM101510F-15 

Test condition Ta = 125'C, VEE = -5,2 V 
all bit scanning 

Failure criteria tAA = 15 ns 20 Test Condition Maximum 
VEE =-5.2 V 2 Average 

Failure mechanism Surface degradation Ta = 25°C Minimum 
Marching Pattern 

Results: iii 15 
.s 

?--+-+-----1 Access time is stabilized, j 
10 

5 

L I I I ,) 

0 500 1,000 2,000 

Time (hr) 

Figure 1 Time Dependent Degradation in Access Time for Hi-BiCMOS Memory 
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Examples of Time Dependent Degradation In Vee 
Example min and tAA for HI-BICMOS Memory 

Device name HM6709SHJP-10 

Test condition Ta = 125'C. Vee = 7.0 V 
all bit scanning 

5 

Failure criteria Vee = 4.5 V. tAA = 10 ns ~ 
4 
~ 

.5 3 
Failure mechanism Surface degradation E 

0 2 Test Condition Results: ~ Maximum 
Both Vee (min) and tAA are stabilized. 1 Vcc=5V 2 Average 

Ta = 25°C Minimum 
0 Marching Pattern 

0 50 1,000 2,000 
TIme (hr) 

Test Condition 
Same as above 

fi) 10 
.s 
~ ~ 

5 

0 
0 500 1,000 2,000 

TIme (hr) 

Figure 2 Time Dependent Degradation in Minimum Vee and tAA for Hi-BiCMOS Memory 
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Example of Time Dependent Degradation in Vee min 
Example and tRAe for MOS Memory 

Device name HMS14400AS 

Test condition Ta = 12S'C, Vee = 7 V 5 
all bit scanning 

4 
Failure criteria t.Vcc = 1.0 V, t.tRAC" 6 ns ~ ~ 3 
Failure mechanism Surface degradation .S 

E 2 Test ~ondition Maximum 
Results: 0 

Marchi",? Pattren ~ Average 
Vee margin and access time (tAAl are stabilized 

~ 1 Ta = 25 C Minimum 

and are within the failure criteria. 0 
N= 100 

II 
0168 500 1,000 2,000 

Time (hr) 

90 Test Condition 
Same as Above 

80 

H-++--± en 
.s 70 
0 

Note: Test accuracy is 0.2 V, 2 ns. 1 60 

50 

40 

0168 500 1,000 2,000 

Time (hr) 

Figure 3 Time Dependent Degradation in Minimum V cc and tRAC for MOS Memory 
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2.4 Failure Mode Rate 

Figures 4 and 5 show examples of failure modes 
identified in user applications. Since IC memories 
require the finest pattern process technology. the 
percentage of failures due to factors such as 
pinholes. photoresist defects. and foreign materials 
tends to increase along with product complexity. 
Hitachi has continued to improve its fabrication 

Others 

Defective 
Photolithography 

Figure 4 Failure Mode Rates for 
Hi-BiCMOSMemory 

process technology. and performs 100% high 
temperature "bum-in" screening as a standard part 
of manufacturing. 

Hitachi collects and analyzes customer usage data 
as part of a program designed to achieve higher 
product reliability. This analysis is a very useful 
feature of the program. 

Oxide 
Film Failures 

Figure 5 Failure Mod~ Rates for MOS Memory 
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3. Reliability of Semiconductor Devices 

3.1 Reliability Characteristics for Semicon
ductor Devices 

Hitachi semiconductor devices are designed, 
manufactured, and inspected to achieve a high 
level of reliability. System reliability is improved 
by combining highly reliable components with the 
proper environmental conditions. This section 
describes the reliability characteristics, failure 
types, and their mechanisms in terms of devices. 
First, the semiconductor device characteristics are 
examined in light of their reliability. 

1. Semiconductor devices are essentially structure 
sensitive as seen in surface phenomena. 
Fabricating devices requires precise control of 
a large number of process steps. 

2. Device reliability is partly governed by 
electrode materials and package materials, as 
well as by the coordination of these materials 
with the device materials. 

3. Devices employ thin-film and fine-processing 
~echniques for metallization and bonding. Fine 
materials and thin-film surfaces sometimes 
exhibit different physical characteristics from 
the bulk quantities of identical materials. 

4. Semiconductor device technology advances 
very quickly, and therefore many new devices 
have been developed using new processes over 
a short period of time. Hence, conventional 
device reliability data cannot always be used 
for comparisons. 

5. Semiconductor devices are characterized by 

Reliability of Hitachi Ie Memories 

volume production. Therefore, manufacturing 
variation is an important consideration. 

6. Initial and accidental failures are only 
considered to be semiconductor device failures 
based on the fact that semiconductor devices 
are essentially semi permanently operable. 
However, failures caused by worn or aged 
materials and migration should also be 
reviewed when electrode and package 
materials are not suited for particular 
environmental conditions. 

7. Component reliability may depend on the 
device mounting, conditions used, and 
environment. Device reliability is affected by 
such factors as voltage, electric field strength, 
current density, temperature, humidity, gas, 
dust, mechanical stress, vibration, mechanical 
shock, and radiation magnetic field strength. 
Device reliability is generally represented by a 
failure rate. "Failure" implies that a device has 
lost its function, and includes intermittent 
degradation or complete destruction. 

Generally, the failure rate of electrical 
components and equipment is represented by 
the "bathtub" curve as shown in Figure 6. For 
semiconductor devices, the configuration 
parameter of the Weibull distribution is smaller 
than 1, which indicates an initial failure type. 
Such devices ensure a long lifetime unless 
extreme environmental stress is applied. 
Therefore, initial and accidental failures can 
become a problem for semiconductor devices. 
Semiconductor device reliability can be 
represented physically as well as statistically. 
Both failure aspects have been thoroughly 
analyzed to establish a high level of reliability. 

HITACHI 
Hitachi America. Ltd.' Hitachi Plaza' 2000 Sierra Point Pkwy.' Brisbane. CA 94005-1819' (415) 589-8300 1-47 

II 



Reliability of Hitachi Ie Memories 

3.2 Failure Types and Their Mechanisms 

3.2.1 Failure Physics 

Failure physics is. in a broad sense. a basic 
technology of "physics + engineering." It is used 
to examine the physical mechanism of failures, in 
terms of atoms and molecules, to improve device 
reliability. This physical approach was introduced 
to the reliability field to answer the demand for 
minimized developmental cost and time. These 
conditions were derived from the development of 
solid-state physics (semiconductor physics) since 
the 1940's and from other associated device 
development. Failure physics has been employed 
to do the following: 

I. Detect failed devices as soon as possible. 
2. Establish models and equations used for failure 

prediction. 
3. Evaluate the reliability in short time periods by 

accelerated life testing. 

The purpose of the failure physics approach is to 
contribute to reliability related fields such as 
product design, prediction, test, storage,' and 
usage, by including physics as a basic technology 
to conventional experimental and statistical 
approaches. 

3.2.2 Failure Types and Their Mechanisms 

The physical aspects of device failures are covered 
in this section. Semiconductor device failures are 
basically categorized as open, short circuit, 
deterioration. and miscellaneous failures. These 
failures and their causes are summarized in Table 

Initial failure region 

13. 'TYpical failure mechanisms are as follows: 
I. Surface deterioration 

The pn junction has a charge density of 1014 to 
1020 cm-3• If charges exceeding the above 
density are accumulated on the pn junction 
surface, the electrical characteristics of the 
junction will tend to vary. Although the 
surface of such devices as planar transistors is 
generally covered with a Si02 film and is in an 
inactive state, the possibility of deterioration 
caused by the surface channels still exists. 
Surface deterioration depends heavily on the 
applied temperature and voltage and is often 
handled by the reaction model. 
An example of a recent failure is the surface 
deterioration caused by hot carriers. Hot 
carriers are generated when such devices as 
MOS dynamic RAMs are operated at a voltage 
near the minimum breakdown voltage BVos, 
thus raising the internal voltage and establish
ing a strong electric field near the drain of the 
MOS device. This may be a result from 
reduced device geometry (from 2 J.1m to 0.8 
J.1m) as technological advances have occurred 
in production methods. Generated hot carriers 
may affect the surface boundary characteristics 
on a section of the gate oxide film, resulting in 
the degradation of the threshold voltage (VTH) 

and counter conductance (gm). Hitachi 
devices have consistently employed improved 
designs and process techniques to prevent 
these problems. However, as processes 
become even finer, surface deterioration may 
become a serious problem. 

: Declining failure rates (m < 1) 

Wearout failure region 
~ : Rising failure rates (m > 1) Reduced failure rate 

~ 1 Speicfied failure rate by maintenance 
~ ------- --------------------~~- ---.----
CD I I· 

.i : Random failure region : m: Weibull distribution 
8!. : : Constantlailure rates (m _ 1) : form parameter 

. I 
I 

I+-- Useful longevity --+l -Time(t) 

Fio ...... I> Tvni .. al Fail ...... Ratp r. .. rvp 
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2. Electrode-related failures 
The concern for electrode-related failures has 
increased as multilayer metallization has 
become more complex. Noticeable failures 
include electromigration and Al metallization 
corrosion in plastic sealed packages. 

a. Electromigration 
This phenomenon takes place when metal 
atoms are moved by a large current of 
about 106 A/cm2 that is supplied to the 
metal. When ionized atoms collide with 
the current of electrons, an "electron wind" 
is produced. This wind moves the metal 
atoms in the opposite direction from the 
current flow, which generates voids at a 
negati ve electrode, and hillock and 
whiskers at the opposite side. The 
generated voids increase wiring resistance 
and cause excessive currents to flow in 
some areas, leading to disconnection. The 
generated whiskers may cause short circuits 
in multimetallines. 

8 

b. Multimetal line related failures 
Major failures associated with multi metal 
lines include increased leakage currents, 
short circuits caused by a failed dielectric 
interlayer, and increased contact metal 
resistance and disconnection between metal 
wirings. 

c. Al line corrosion and disconnection 
When plastic encapsulated devices are 
subjected to high temperatures, high 
humidity, or a bias-applied condition, the 
Al electrodes in the devices can cause 
corrosion or disconnection (Figure 7). 
Under high temperature and high humidity, 
corrosion is randomly generated over the 
element surface. 
However, after an extended period of time, 
such corrosion does not significantly 
increase. This type of failure is possibly 
due to initial failures associated with 
manufacturing variances. It is also known 
that such failures can be generated when 
the adhesion surface between an element 

8 

Pit corrosions Pit corrosions Intergranular 
corrosions 

Figure 7 Categorized AI Corrosions 
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Melting 
corrosive impurity Mechanism 

Impurity in resin 

Chip & lead 
contamination 

Passivation 
defect 

Melting corrosive 
impurity in moisture 

Bias type Storage type 
AI corrosion AI corrosion Chip-resin boundray 

separated AI electrode exposed 

Figure 8 Plastic Package Cross Section and Al Corrosion Mechanism 

and resin is separated or when foreign 
materials are attached to the element with 
human saliva. Under a bias-applied. high 
temperature. high humidity condition. on 
the other hand. pit corrosion is generated in 
higher potential areas while in lower 
potential areas. intergranular corrosion 
occurs. Once this failure occurs in part of a 
device. the device can become worn out in 
a relatively short time. This failure proves 
to depend on the hydroscopic volume 
resistivity of sealed resin. The Al line 
corrosion mechanism described above is 
summarized in Figure 8. 

3. Bonding related failures 

a. Degradation caused by i ntermetallic 
fonnation 
Bonding strength degradation and contact 
resistance increase are caused by 
compounds formed in the connections 
between Au wire and Al film or between 
Au film and Al wire. These are the most 
serious problems in terms of reliability. 
The compounds are fonned rapidly during 
bonding and are increased through thennal 
treatment. Consequently. Hitachi products 
are subjected to a lower-temperature. 
shorter-period bonding whenever possible. 
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b. Wire creep 
Wire creep is wire neck destruction in an 
Au ball along an intergranular system 
occurring when a plastic sealed device is 
subjected to a long-term thermal cycling 
test. This failure results from increased 
crystal grains due to heat application when 
forming a ball at the top of an Au wire, or 
from an impurity introduced to the 
intergranular system. Bonding under usual 
conditions with no abnormal loop 
configuration failures does not cause this 
failure, unless a severe long-term thermal 
cycling test is applied. Accordingly, wire 
creep is not a problem in actual usage. 

c. Chip crack 
With the increase in chip size associated 
with the increased number of incorporated 
functions, more problems have been 
occurring during assembly, such as chip 
cracks during bonding. Bonding methods 
include Au-silicon eutectic, soldering and 
Ag-paste. Soldering and Ag-paste exhibit 
few chip crack problems. For Au-silicon 
eutectic, in contrast, large stress is applied 
to a pellet due to its strength and high 
temperature resistance for attachment, 
which may result in critical chip defects. 
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Figure 9 An Example of Moisture Resistance 
by High Temperature, High 
Humidity, and High Bias 
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Today, the chip destruction limit can be 
determined by finite-element method and 
by distortion measurement using a fine 
accuracy gauge. Ideally, Au-silicon 
eutectic should be evenly applied over the 
entire surface. Therefore, specifications for 
Au-silicon eutectic have been established 
based on stress analysis and thermal 
cycling test results. 

d. Reduced maximum power dissip~tion 
For power devices, heat fatigue due to 
thermal expansion coefficient mismatches 
among different materials deteriorates 
thermal resistance. This results in 
decreased maximum power dissipation. 

4. Sealing related failures 
Hermetic sealing packages, including metal, 
glass, ceramic, and al\ other types, have the 
possibility of the fol\owing failures. 
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Figure 10 Relationship Between Temperature 
and Time to 1 % Failure (RH = 85%) 
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- Al line corrosion on the chip surface due to 
slight moisture and reactions between 
different ionized materials. 

- Intermittent moving foreign metals causing 
short circuiting. 

- Al line corrosion due to extraneous H20 
caused by hermetic failure. 

Moving foreign matter, even if it is a non
active solid, can be charged up within a cavity 
during movement, thereby inducing parasitic 
effects and metal shorts. The foreign matter 
detection method is specified by the MIL
STD-883C, PIND (particle impact noise 
detection) test. The PIND test consists of 
filtering a particle impact waveform (ultrasonic 
waveform), detecting it with a microphone, 
and then amplifying it. 

5. Disturbance 

a. Electrostatic discharge destruction 
Destruction caused by electrostatic 
discharge is a problem common to 
semiconductor devices. A recent report 
introduced three modes of this failure: the 
human body model, a charged device 
model, and a field induced model. 
The human body is easily charged. A 
person just walking across a carpet can be 
charged up to 15,000 V. This voltage is 
high enough to destroy a device. An 
equivalent circuit of the human body model 
is shown in Figure II. The human body's 
capacitance Cb and resistance Rb are 100 to 
200 pF and 1000 to 2000 n, respectively. 
Assuming a body is charged with 2000 V, 

the dissipated energy is obtained as fol
lows: With a time constant of 10-7s, 
the dissipated energy is 2 kW, which is 
enough to destroy a small area of a chip. 

In the charged device model, charges are 
accumulated in a device, not a human body, 
and discharged through contact resistance 
during a short time. The equivalent circuit 
of this model is shown in Figure 12. 
Device size and device position relative to 
ground are important parameters in this 
model since the model depends on device 
capacity. 

In the field induced model a device is left 
under a strong electric field or is affected 
by nearby high voltage. Since the 
capacitors or leads of a device act like 
antennas, the following cases will possibly 
cause its destruction. 

- A device is incorporated into a high electric 
field such as a CRT. 

- A device is left under a high-frequency 
electric field. 

- A device is moved within a container 
charged at high voltage, such as a tube. 

b. Latch-up 
Latch-up is a problem unique to CMOS 
devices. This problem is a thyristor 
phenomenon caused by a parasitic PNP or 
NPN transistor formed in the CMOS 
configuration. Latch up occurs when an 
accidental surge voltage exceeding a 
maximum rating, a power supply ripple, an 
unregulated power supply, or noise is 

r~ ~ Rd -A~c 
7'rr 

Cb - Human body capacity 
Rb - Human body resistance 
Rd - Device resistance 
Rc - Resistance between device and ground 

E=tCbV2=0.2 x 10'" J 

Figure 11 Equivalent Circuit of the Human Body Model 
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applied, or when a device is operated from 
two sources having different setup 
voltages. These cases can cause input or 
output current to flow in the opposite 
direction from the usual flow, which 
triggers parasitic thyristors. This results in 
an excessive current flowing between a 
power supply and ground. This 
phenomenon continues until the power is 
removed or the current flow is reduced to a 
certain level. Once latch-up occurs in an 
operating device, the device will be 
destroyed. 
Much effort should be made in designing 
circuits to prevent latch-up. Input or output 
currents that trigger latch-up start to flow 
under the following conditions. 
Vin > V CC or Yin < GND for input level 
Vout > Vee or Vout < GND for input level 

Circuits should be designed so that no 
forward current flows through the input 
protection diodes or output parasitic diodes. 

c. Soft errors 
When a-particles are generated from 
uranium or thorium on or near the silicon 
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surface of an LSI chip and bombard the Si 
substrate, electron-hole pairs are formed. 
They act as noise to memory cell nodes and 
data lines, which results in data errors. 
This type of error occurs temporarily and is 
called a soft error. This phenomenon is 
shown in Figure 13. Only electrons from 
among the electron-hole pairs are collected 
into a memory cell. As a result, the cell 
changes from a state of 1 to 0, which is a 
soft error. 
Hitachi devices have been subjected to 
simulation and irradiation tests to prevent 
soft errors. In some cases, an organic 
material, PIQ, is applied to the surface of 
the device. 

6. Fine Geometry Related Problems 
LSI circuit geometry has been reduced down to 
0.8 J'm, and further reductions are expected. 
However, while transmission line dimensions 
have undergone this substantial reduction in 
size, power supplies have not been 
correspondingly adjusted for 5 V use. 
Problems associated with finer geometries are 
shown in Table 14. 

Figure 12 Equivalent Circuit of a Charged Model 
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a 

Figure 13 Soft Errors Caused by «-Particles in Dynamic Memory 

Table 13 Failure Causes and Mechanisms 

Failure Related causes Failure Mechanisms Failure Modes 

Passivation Surface oxide film, Pin hole, crack, uneven Degradation of breakdown 
insulating film between thickness, contamination, voltage, short, leak 
metallizations surface inversion, current increased, 

hot carrier injected hFE degraded, threshold 
voltage variation, noise 

Metallization Interconnection, Flaw, void, mechanical Open, short, 
contact, through hole damage, break due to resistance increased 

uneven surface, 
non-ohmic contact, 
insufficient adhesion 
strength, improper 
thickness, electromlgration, 
corrosion 

Connection Wire bonding, Bonding runout, Open, short 
ball bonding compounds between resistance increased 

metals, bonding position 
mismatch, bonding 
damaged 

Wire lead Intemal connection Disconnection, Open, short 
sagging, short 

Diffusion, junction Junction diffusion, Crystal defect, Degradation of breakdown 
isolation crystallized impurity, voltage, short 

photo resist mismatching 
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Table 13 Failure Causes and Mechanisms (cont) 

Failure Related Causes Failure Mechanisms Failure Modes 

Die bonding Connection between Peeling chip, crack Open, short, unstable 
die and package operation, thermal 

resistance increased 

Package sealing Package, hermetic Integrity, moisture ingress, Short, leakage current 
seal, lead plating, impurity gas, high increased, open, corrosion 
hermetic package and temperature, surface soldering failure 
plastic package, contamination, lead 
filler gas rust, lead bend, break 

Foreign matter Foreign matter in Dirt, conducting foreign Short, leakage current 
package matter, organic carbide increased 

Input/output pin Electrostatistics, Human body charged Short, open, fusing 
excessive voltage, surge device 

Disturbance ex particle Electron hole generated Soft error 

High electric field Surface inversion Leakage current increased 

Table 14 Finer Geometry Related Problems 

Item 

5 V single supply voltage 

Horizontal dimension 
reduction 

Vertical and horizontal 
dimension reduction 

Problems 

• Breakdown voltage of gate oxide 
films 

• Si02 defects 

• Soft errors by ex particles 
• AI reliability 
• CMOS latch up 
• Mask alignment margin 
• Hot carriers 

• Higher breakdown voltage not 
permitted 

• Electrostatic discharge resistance 
reduced 

HITACHI 

Countermeasure 

Oxide film formation process improved 
• Cleaning 
• Gettering 
• Screening 

Surface passivation film improved 
• Metallization improved 
• Design/layout improved 
• Process improved 

Use of low voltage examined 
• Configuration improved 
• Protection circuits enhanced 
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Quality Assurance of Ie Memories---
1. Views on Quality and Reliability 

Hitachi products should always meet individual 
users' purposes and required quality levels, 
maintaining satisfactory performance for general 
applications. Hitachi works continuously to assure 
high reliability standards for our IC memories in 
actual usage. To meet user needs and to cover 
expanding applications, Hitachi has defined these 
goals: 

1. Establish reliability by design during new 
product development. 

2. Establish quality at all steps in the manu
facturing process. 

3. Strengthen the inspection process at all points. 
4. Improve product quality based on user data. 

Furthermore, to reach the highest quality and 
performance levels, development and production 
teams cooperate very closely with Hitachi research 
laboratories. All these methods together make it 
possible for Hitachi to meet and exceed user 
requirements. 

2. Reliability Design or Semiconductor 
Devices 

2.1 Reliability Targets 

The establishment of reliability targets is 
important in manufacturing and marketing, as well 
as in determining function and price. Practically, 
the reliability targets cannot be determined from 
failure rates produced by any single common test 
condition; they are based on many factors such as 
equipment characteristics, target system purposes, 
derating applied during design, operating 
conditions, and maintenance requirements. 

2.2 Reliability Design Factors 

Timely analysis and execution are essential to 
achieve performance based on reliability targets. 
The primary design items of interest are design 
standardization, device process and structural 
design, design review, and reliability testing. 

I. Design standardization 
Design standardization requires the establish
ment of design rules and the specification of 
parts, materials, and processes. When design 
rules are being established for the circuit, cell, 
and layout designs. critical quality and 
reliability features should also be examined. 
By doing this effectively. the use of stand
ardized processes or materials. even in newly 
developed products, should generate much 
higher reliability (with the possible exception 
of special requirements or functions). 

2. Device process and structural design 
It is important during device design to consider 
the total balance of process design, structurdl 
design, and circuit and layout design. Espe
cially in the case of applying new processes or 
new materials, at Hitachi we study the technol
ogy in depth prior to any detailed device 
development. 

3. Reliability testing by test site 
The test site is also called the test pattern. It is 
a useful method for evaluating the reliability of 
complex ICs and complicated functions. 

a. The purposes for the test site are: 
- To make clear definitions about funda

mental failure modes 
- To analyze relationships between failure 

modes and manufacturing processes and/or 
conditions 

- To analyze failure mechanisms 
- To establish QC points in manufacturing 

b. The effects of the test site are: 
- Evaluation of common fundamental failure 

modes and failure mechanisms 
- Determination of predominant failure 

modes. and comparisons with field 
experiences 

- Analysis of relationships between failure 
causes and manufacturing factors 

- Simplification of testing 

HITACHI 
1-56 Hitachi America, Ltd.' Hitachi Plaza' 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819' (415) 589-8300 



2.3 Design Review 

Design review is a method to systematically 
confirm whether or not a design satisfies the 
performance required by users, whether it meets 
all specifications, and whether the technical items 
accumulated in test data and application data are 
effectively utilized. 

In addition, from the standpoint of comparisons to 
competitive products, a major focus of the design 
review is to insure the quality and reliability of the 
product. At Hitachi, the design review is perform
ed as a part of new product development, and 
when changing existing products. 

The following items are considered in design 
review. 

1. Describing the product based on specified 
design documents. 

2. Planning and executing each product function 
and program (such as calculations) by 
considering the product and its documentation 
from the standpoint of each participant. 
Experiments and further investigations are 

Quality Assurance of Ie Memories 

indicated if any results are not exactly as 
expected. 

3. Determining the contents and methods of 
reliability testing based on design documents 
and drawings. 

4. Checking manufacturing process ability to 
achieve design goals. 

5. Arranging preparations for production. 

6. Planning and executing each product function 
and program of all design changes proposed 
by individual specialists. Generating tests, 
experiments, and calculations as needed to 
confirm the results of each design change. 

7. Refering to past performance and failure 
experiences with similar devices. Confirming 
the prevention of any repetition of such 
experience, and planning and executing a test 
program to prove this level of performance. 

At Hitachi, design reviews including these steps of 
analysis and decision are made using individual 
check lists according to each objective. 
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3. Quality Assurance System of 
Semiconductor Devices 

3.1 Activity of Quality Assurance 

At Hitachi, these are the general purposes of 
quality assurance: 

1. Problems are resolved within each step, so 
that by the final stage of production even very 
small potential failure factors will be removed. 

2. Information developed at every step is used in 
other steps, as indicated, to improve quality in 
the entire production sequence, and therefore 
achieve satisfactory levels of reliability and 
performance. 

3.2 Qualification 

For maximum product quality and reliability, 
qualification tests are done at each stage of trial 
production and mass production, based on design 

reliability as described in Section 2 "Reliability 
Design of Semiconductor Devices." 

These are the purposes of qualification at Hitachi. 

1. Qualify the product objectively from a 
customer standpoint (as by a third party). 

2. Consider the failure experiences and data 
provided by customers. 

3. Qualify every change in design and process. 

4. Qualify, with special emphasis, all final 
choices of parts, materials, and processes. 

5. Establish control points within the production 
procedure by considering the process ability 
and factors of manufacturing variance. 

Figure I shows the general outline of design 
qualification at Hitachi. 

Step Contents Purpose 

I Iarget 
SDecification Design Review 

• I Design Materials. Parts lr-- Characteristics of Material and Parts 
I--

Confirmation of 
Trial 

Approval Appearance Characteristics and 
PrO! uction Dimension Reliability of Materials 

Heat Resistance and Parts 
Mechanical 
Electrical 
Others 

II Ir-- Electrical Confirmation of Target 
Characteristics Approval Characteristics I-- Sep9. Mainly about 

Function Electrical Vottage 
Current Characteristics 
Temperature 
Others 

Appearance. Dimension 

II Quality Approval (1) Ir- Reliability Test - Confirmation of Quality 
Life Test and Reliability in Design 
Thermal Stress 
Moisture Resistance 
Mechanical Stress 
Others 

" 
Quality Approval (2) Ir-- Reliability Test - Confirmation of Quality 

Process Check same as and Reliability in Mass 
Quality Approval (1) Production 

I =uction I 

Figure 1 Flowchart of Device Design Qualification 
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3.3 Quality and Reliability Control in Mass 
Production 

responsibility of each department. primarily as 
defined by the manufacturing department and the 
quality assurance department. The total function 
flow is shown in Figure 2. In mass production. quality is the functional 

Process Quality Control 

Inspection on Material and 
Parts for Semiconductor 
Devices 

Manufacturing Equipment. 
Environment. Sub-material. 
Worker Control 

Inner Process 
Quality Control 

100% Inspection on 
Visual and Electrical 
Characteristics 

Sampling Inspection on 
Visual and Electrical 
Characteristics 

- - - - - - - - Reliability Test 

,---------------1 

1 Quality Information 1 

Claim 
Field Experience 
General Quality 

1 Information 1 
I _______________ J 

Method 

Lot Sampling. 
Confirmation of 
Quality Level 

Confirmation of 
Quality Level 

Lot Sampling. 
Confirmation of 
Quality Level 

Testing. 
Inspection 

Lot Sampling 

Confirmation of 
Quality Level. Lot 
Sampling 

Feedback of 
Information 

Figure 2 Flowchart of Quality Control in the Manufacturing Process 
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3.3.1 Quality Control on Parts and Materials 

With the tendency toward higher performance and 
higher reliability of devices, the quality control of 
parts and materials becomes more important. 
Items such as crystals, lead frames, fine wire for 
wire bonding, and packages and materials required 
in manufacturing processes like mask patterns and 
chemicals are all subject to inspection and control. 
Besides the qualification of parts and materials as 
stated in Section 3.2, the quality control of parts 
and materials begins at incoming inspection, 

which is performed based on purchase spec
ifications, drawings and (mainly) sampling tests 
based on MIL-STD-105D. Other activities related 
to quality assurance are as follows. 

1. Technology meetings with vendors. 
2. Approval and guidance of vendors. 
3. Analysis and test of physical chemistry. 

The typical check points of parts and materials are 
shown in Table 1. 

Table 1 Quality Control Check Points of Parts and Materials (example) 

Material parts 

Water 

Mask 

Fine wire for wire bonding 

Frame 

Ceramic package 

Plastic 

Important control items 

Appearance 
Dimension 
Sheet resistance 
Defect density 
Crystal axis 

Appearance 
Dimension 
Resistoration 
Gradation 

Appearance 
Dimension 
Purity 
Elongation ratio 

Appearance 
Dimension 
Processing accuracy 
Plating 
Mounting characteristics 

Appearance 
Dimension 
Leakage resistance 
Plating 
Mounting characteristics 
Electrical characteristics 
Mechanical strength 

Composition 
Electrical charactristics 
Thermal characteristics 
Molding performance 
Mounting characteristics 

Check points 

Damage and contamination on surface 
Flatness 
Resistance 
Defect numbers 

Defect numbers, scratches 
Dimension level 

Uniformity of gradation 

Contamination, scratches, bend, twist 

Purity level 
Mechanical strength 

Contamination, scratches 
Dimension level 

Bondability, solderability 
. Heat resistance 

Contamination, scratches 
Dimension level 
Airtightness 
Bondability, solderability 
Heat resistance 

Mechnical strength 

Characteristics of plastiC material 

Molding performance 
Mounting characteristics 
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3.3.2 Process Quality Control 

Control of process quality is extremely significant 
in the overall process of device quality assurance. 
Quality control functions at every stage of 
production are described below. Figure 3 lists 
specific process quality control factors. 

I. Quality control of products in every stage of 
production 
Potential device failure factors should be 
removed as soon as possible in the manu
facturing process. To do this, check points are 
set up within each process to prevent products 
exhibiting failure factors to move onto any 
following process. Especially for devices 
designed for high reliability, manufacturing 
lines are rigidly monitored to control process 
quality. Additionally, we perform very 
stringent checks on some processes and/or lots, 
and even 100% inspections in certain critical 
processes to remove potentially failing items 
related to unavoidable manufacturing 
variances. Screening based on high temper
ature aging or temperature cycling are also part 
of quality assurance procedures. Controlling 
quality during processing includes these items: 

a. Control of conditions of equipment and 
workers 

b. Sampling test of uncompleted products 
c. Proposal and implementation of improve-

ments in working conditions 
d. Continuous worker education 
e. Maintenance and improvement of yields 
f. Identification of quality problems, and 

implementation of countermeasures to 
eliminate them 

g. Communication of quality-related informa
tion 

2. Quality control of manufacturing facilities and 
measuring equipment 
Manufacturing facilities have been developed 

Quality Assurance of Ie Memories 

to answer the need for higher device 
performance and automated production. It is 
also important to define and accurately 
measure quality and reliability. 

At Hitachi, automated manufacturing is used to 
reduce manufacturing variances. The 
operation of high performance equipment 
requires automated control to function 
properly. 

Maintenance inspections are carried out daily 
to ensure proper quality control, and in some 
instances at other more frequent intervals 
according to specifications, at every check 
point. 

The adjustment and maintenance of measuring 
equipment is done according to specifications 
and past experience, and is vigorously 
monitored to maintain and improve the quality 
of our products. 

3. Quality control of the manufacturing environ
ment and submaterial 
Final quality and reliability of devices are 
especially affected by manufacturing 
processes. We therefore thoroughly control 
factors of the manufacturing environment, such 
as gases or pure water. 

Dust control is critical to achieve higher 
integration and higher device reliability. To 
maintain and improve the cleanliness of the 
manufacturing site, we take great care to keep 
buildings, facilities, air-conditioning systems, 
materials, clothes, and alI possible elements 
associated with production as clean and dust
free as we can. We extend this effort to 
periodically check the ambient air in the 
manufacturing facility for floating dust, and we 
check for any minute amounts which might 
have accumulated on the floor, other surfaces, 
or on any equipment. 
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Process Control Point Purpose of Control 

Y Purchase of Material 

Wafer _ Wafer Characteristics. Appearance Scratch. Removal of Crystal 
Defect Wafer 

Surface Oxidation Oxidation Assurance of Resistance 

Inspection on Surface Appearance. Thickness of Pinhole. Scratch 
Oxidation Oxide Film 

Photo Resist Photo 
Resist 

Inspection on Photo Resist Dimension. Appearance Dimension Level 
o POC Level Check Check of Photo Resist 

> Diffusion Diffusion Diffusion Depth. Sheet Diffusion Status 
Resistance 

Inspection on Diffusion Gate Width Control of Basic Parameters 
oPac Level Check Characteristics of Oxide Film (1frH. etc) Cleaness of surface 

Breakdown Voltage Prior Check of VIH 

~ Evaporation Evapo- Thickness of Vapor Film. 
Breakdown Vohage Check 
Assurance of Standard 

ration Scratch. Contamination Thickness 
Inspection on Evaporation 
o Pac Level Check 

~ Wafer Inspection Wafer Thickness. I.tHCharacteristics Prevention of Crack. 
Quality Assurance of Scribe 

Inspection on Chip 
Electrical Characteristics 

Chip Electricel Characteristics 

Chip Scribe Appearance of Chip 

Inspection on Chip 

Frame -

Appearance 
o Pac Lot Judgement 

Assembling Assembling Appearance after Chip Quality Check of Chip 
Bonding Bonding 
Appearance after Wire Quality Check of Wire 
Bonding Bonding 

o Pac Level Check Pull Strength. Compreslon Prevention of Open and 
Width. Shear Strength Short 

Inspection after Appearance after Assembling 
Assembling 
o PQC Lot Judgement 

Package· 
Sealing Sealing Appearance after Sealing Guarantee of Appearance 

Outline. Dimension and Dimension 
o Pac Level Check Marking Marking Strength 
Final Electrical Inspection 
o Failure Analysis Analysis of Failures. Failure Feedback of Analysis Infor-

Mode. Mechanism mation 
Appearance Inspection 

Sampling Inspection on 
Products 

( Receiving 

Shipment 

Figure 3 Example of Process Quality Control Factors 
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3.3.3 Final Tests and Reliability Assurance Tests 

I. Final tests 
Lot inspection is done by the quality assurance 
department for products already passed in 
100% testing during the manufacturing 
process. Although 100% performance is 
expected, sample lot inspection is also carried 
out to prevent any possible accidental mixture 
of failed products with regular, satisfactory 
devices. 

Customer 

Claim 

Quality Assurance of Ie Memories 

The extra lot inspection not only 'confirms that 
all products meet all user requirements, but 
considers any other potential factors. Our lot 
inspection is based on MIL-STD-IOSD. 

2. Reliability assurance tests 
To assure reliability, appropriate tests are 
performed periodically on each manufacturing 
lot if the user requires such a high level of 
examination. 

(Failures, Information) 

Failure Analysis 

Countermeasure 
Execution of 
Countermeasure 

Follow-up and Confirmation of 
Countermeasure· Excution 

---~~~~--------------------------

Figure 4 Process Flowchart for Customer-Reported Failure 
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Outline of Testing Method ------
1. Inspection Method 

In memory IC inspection, the quality cannot be 
judged solely by a DC test on the external pins. 
The number of elements such as transistors which 
can be judged in a DC test is a very smalI part of 
alI elements. The proposed address patterns listed 
below inspect whether internal circuits are 
functioning correctly. 

I. AlI low, alI high 
2. Checker flag 
3. Stripe pattern 
4. Marching pattern 
5. Galloping 
6. Walking 
7. Ping-pong 

These are only a few representative samples of the 
testing options. There are also patterns to check 
the mutual interference of bits and the maximum 
power dissipation. Among the listing, 1 through 4 
are called N patterns, which can check one 
sequence of N-bit IC memory with several 
consecutive cycles of N patterns. 5 through 7 are 
calIed N2 patterns, which need several cycles of 
N2 patterns to check one sequence of N-bit IC 
memory. Serious problems arise using N2 patterns 
in large-capacity memory. For example, the 
inspection of I-Mbit memory with the galloping 
pattern takes considerable time-about 120 hours. 
I, 2, and 3 are rather simple and effective 

methods, but these patterns will not find all the 
failures in decoder circuits. Marching is the most 
simple and powerful pattern to check the functions 
of IC memories. 

2. Marching Pattern 

The marching pattern, as its name indicates, is a 1 
pattern in which Is sequentially replace Os 
throughout the device. The Is "march" into all 
bits of O. For example, a simple addressing of 16-
bit memory is described below. 

1. Clear alI bits (see Figure 1 a). 
2. Read 0 from the Oth address and check that 

read data is O. Hereafter, to read means 
"checking and judging data." 

3. Write 1 on the Oth address (see Figure 1 b). 
4. Read 0 from the 1st address. 
5. Write 1 on the 1st address. 

6. Read 0 from the nth address. 
7. Write 1 on the nth address (see Figure 1 c). 
8. Repeat 6 and 7 to the last address. Finally all 

data will be 1. 
9. After all data has become 1, repeat from 2 

through 8 replacing 0 with 1. 

In this method, 5N address patterns are necessary 
for the N-bit memory. 

(a) (b) (c) 
0 o 0 0 1 0 0 0 1 1 

0 o 0 0 0 0 0 0 1 1 1 

o 0 0 0 0 0 o 0 1 0 0 

o 0 0 0 10 0 o 0 0 o 0 0 

Figure 1 Addressing Method of 16-Bit Memory in the Marching Pattern 
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Packing Specifications -------
1. Forms of Package Packing 

The forms of Ie delivery include, as shown below, 
leaving the IC unsealed in a packing box and using 
an inside box in which there is a magazine, a tmy, 
or tape, with the IC being housed inside. In the 
unsealed mode, the order of operations should ~ 

1. Cardboard packing box 

2. Inside box 

3. Magazine. tray or tape 

(I) corrugated cardboard packing box --+ (2) inside 
box ~ (3) magazine (or tmy or tape). 
The magazine, tray, or tape is designed so that the 
package is not subjected to damage during 
transport. When the seal is opened, the package 
should be handled with great care so that it is not 
damaged. 

1'---1---':::::'" Carton tape (blue) 

Corrugated cardboard 

Tape IC device 

Stopper IC :evice ~ -

I ~ Magazine 

~~ ICdevice 
Reel 
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2. Moistureproof Packing 

When a surface mount product is subjected to 
solder reflow mounting after the package has 
absorbed moisture, cracking of the package occurs 

Packing Specifications 

during mounting. For this reason, moistureproof 
packing is carried out for plastic surface mount 
packages which carry large chips for the purpose 
of preventing moisture absorption during transport 
and storage. The specifications are shown below. 

Stopper Magazine LSI 

D Magazine 

Band D 

¢~:~-~~ 
D Silicagel 

Moisture proof bag 
(within aluminium foil) 

Moisture proof -_~======7"":~ 
packing 

Label 

Inside box 
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Packing Specifications 

3. Taping for Ie 
Emboss tape: Tape width 16 to 24 mm 

Package 

SOP 

TSOPII 

SOJ 

Package 
Code 

FP-24D 

FP-28DA 

Cover 
Tape 

TTP-20DA 

CP-20D 

CP-20DA 

CP-24D 

CP-28DN 

CP-28D. 28DA 

W 

24 

24 

16 

24 

24 

24 

24 

24 

P 

16 

16 

12 

12 

12 

12 

12 

16 

Unit: mm 

c!l1.5 

.-
Tape withdraw direction 

Maximum 
Ao Bo Ko F D1 Storage No. 

12.5 16.3 3.2 11.5 2 1000 IC/reel 

12.4 18.5 3.1 11.5 2 1000 IClreel 

6.9 10.6 2 max 7.5 1.6 min 2000 IC/reel 

8.8 17.8 3.7 11.5 2.05 1000 IC/reel 

10.35 17.7 4.3 11.5 2 1000 IC/reel 

8.9 16.3 4.15 11.5 2 1000 IC/reel 

9.0 18.6 4.2 11.5 2 1000 IC/reel 

11.6 18.65 4.2 11.5 2.05 1000 IC/reel 
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4. Taping for Ie Memorys 

Emboss tape: Tape width 32 to 44 mm 

Package 

SOP 

SOJ 

PLCC 

TSOP (I) 

Package 
Code 

FP-32D 

FP-40D 

FP-44D 

CP-32D 

CP-40D 

CP-44 

CP-52 

CP-68 

CP-84 

TFP-20DA 

Cover 
Tape 

W 

32 

44 

44 

32 

44 

32 

32 

44 

44 

32 
TFP-20DAR 
TFP-32D 
TFP-32DR 

P 

16 

24 

24 

16 

16 

24 

24 

32 

36 

12 

Ao 

14.65 

14.7 

16.6 

11.45 

11.7 

17.85 

20.55 

26.0 

30.9 

(8.5) 

Packing Specifications 

Unit: mm 

LL.. 

.. 
Tape withdraw direction 

Maximum 
80 Ko F S °1 Storage No. 

21.15 3.55 14.2 28.4 2.05 1000 IC/reel 

26.3 3.1 20.2 40.4 2.0 7501C/reel 

28.8 3.5 20.2 40.4 2.0 7501C/reel 

21.5 4.05 14.2 28.4 2.05 1000 IC/reel 

26.75 4.2 20.2 40.4 2.05 7501C/reel 

17.85 4.95 14.2 28.4 2.05 5001C/reel 

20.5 5.35 14.2 28.4 2.05 5001C/reel 

25.9 4.9 20.2 40.4 2.05 2501C/reel 

30.8 4.9 20.2 40.4 2.05 2501C/reel 

(20.4) 1.75 14.2 28.4 2.05 1 000 IC/reel 
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Packing Specifications 

4. Taping for Ie Memorys (cont) 

Package Maximum 
Package Code W P Ao 80 Ko F S D1 Storage No. 

TSOP(II) TIP-24D 32. 16 12.05 18.95 1.65 14.2 28.4 2.05 1000 Ie/reel 
TIP-24DR 
TIP-28D 
TIP-28DR 
TIP-40DA 
TIP-40DAR 
TIP-44D 
TIP-44DA 
TIP-44DB 
TIP-44DBR 

TIP-32 0 32 16 12.2 21.75 1.85 14.2 28.4 2.05 1000 Ie/reel 
TIP-32DR 
TIP-32DA 
TIP-32DB 

TIP-48D 32 24 (15.95)"1 (20.30)"1 1.65 14.2 28.4 2.05 1000 Ie/reel 

Note: 1. Subject to change without notice. 
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Application -----------
1. Static RAM 

1.1 Static RAM Memory Cell 

A memory cell used in Hitachi static RAM 
consists of 4 NMOS transistors and 2 load 
resistors as shown in Figure 1-1. The data in the 
cell can be retained as long as power is supplied. 
and read out without being destroyed. 

1.2 Data Retention Mode and Battery Backup 
System 

The data in RAM is destroyed at power off. 
However. CMOS static RAM has a data retention 
mode. In this mode. power consumption at 
standby is extremely low and supply voltage can 
be reduced to 2 V. This enables a battery backup 
system to retain the data during power failure. 

Data Retention Mode: The important point in 
designing a battery backup system is the timing 
relationship between the memory power supply 
and the chip select signal during a change from the 
ordinal power source and battery power. If proper 
timing for the change is missed, memory data 
might be destroyed. 

Figure 1-2 shows the timing for switching the 
power supply. The definitions for the technical 
terms related to the data retention mode are as 
follows. 

Data retention mode: The period during which the 
supply voltage is lower than the specified 
operation voltage. During this period, memory 
must be kept in non-select condition (e.g. CS = 
VOR -0.2 V). 

tcOR (time from chip select to data retention): The 
minimum time needed to change from operating 
mode to data retention mode. Normally 0 ns. 

tR (operation recovery time): The minimum time 
needed to change from data retention mode to 
operating mode. 

VOR (data retention voltage): The voltage 
applied in data retention mode. Normally the 
minimum supply voltage needed to retain 
memory data is 2 V. 

Data 
line 
(D) 

Word line 

Vee Vee 

Data 
line 
(0) 

Figure 1·1 Static RAM Memory Cell 

Data retention mode 

Vee----.... 

CS VDR~2.0V 
(CE) 2.2 V 2.2 V 

teDR CS(CE) ~VDR- 0.2 V tR 
OV----~----------------------------------------

Figure 1·2 Timing for Battery Backup Application 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 1-71 

a 



Application 

ICCDR (data retention current): The current 
consumption in the data retention mode depends 
on the memory power supply voltage and ambient 
temperature. It is specified as supply voltage, 
VDR =3.0 V. 

Battery Backup System: The sequence of 
activities required to switch to battery backup is as 
follows. 

1. External circuit detects a failure in the system 
power supply. 

2. External circuit switches the RAM to standby 
mode. 

3. External circuit separates the RAM from the 
system power supply. 

4. External circuit switches to the backup power 
supply. 

The control circuit detects the power failure and 
disconnects the power source after switching 
memory to the standby mode. On recovery, it 
confirms the power supply availability and, after 
some delay, returns memory to the operating 
mode. Memory control signals depend on the 
types of memory used in the system. 

1. Using memory with only one CS: 
The NAND signhl between the control signal 
and chip select signal should be connected to 

CS. Since the level of CS in the data retention 
mode must be higher than V DR - 0.2 V, the 
power supply for this NAND gate must either 
be shared with the memory power supply or be 
pulled up to the memory power supply. 

2. Using memory with two CS: 
Basically, the signals are the same as above. In 
general use, two pins should be used for the 
control signal and the chip select signal, 
respectively. When the CS intercepts the 
current path of other pins in the input buffers, it 
is used as control signal input for the data 
retention mode. 

3. Using memory with CS and CS: 
Since CS selects the chips at high level, it is 
preferable to use CS rather than CS as a control 
signal input for the data retention mode. As 
soon as power down is detected, the signals 
should be brought low. Therefore, a pull-up to 
the memory power supply level is not needed, 
thus simplifying the circuit organization. 

Figure 1-4 shows an example of a battery backup 
system circuit. Hitachi recommends using CMOS 
logic for gate G I in a control circuit and memory 
V CC. The low V CE transistor Q 1 is required to 
switch the regulating circuit from system power 
supply to backup power supply. 

g.:t:: 
fle 
&1.0 Memory 

control pin 

Figure 1-3 Example of Battery Backup System 
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Regulating circuit 
+5V o---,-S..:.y_st_e.m_v'...!e~e~ ....... _--I--!Q~~ Memory Vee , -----1 

r---
, 

! ~....I...----. 
I , 
I '---'-"'''"r----I 
, 
----:-1 
Chip , 
select 
gJ!ll8!atnig 
Circuit 

CMOS RAM 

Vee 
I ' , I 
I ' , I 
! 12-3Vi I ' , I 
I ' _____ J 

Back-up 
circuit 

Figure 1-4 Example of a Battery Backup System Circuit 

2. Pseudo-Static RAM 

2.1 Pseudo-Static RAM. Features 

PSRAM is a new type of Ie memory designed to 
meet the demands for lower power consumption 
and lower cost. 

RAMs (random access memory) are roughly 
classified into DRAMs (dynamic RAM) and 
SRAMs (static RAM). These memories vary in 
characteristics such as density, cost, and control 
method because of differences of their memory 
cell structures. By understanding the advantages 
and disadvantages of each device, a system 
designer can choose the best product for his 
application. 

The advantages of DRAM are high density and 
low cost. These features are a result of the simple 
and small structure of its memory cell, which 
consists of one transistor and one capacitor. 
However, DRAM requires refresh (periodic 
charging) along with external control signals for 
refresh. In addition, the address multiplex method 
of decreasing the number of pins to obtain high 
density requires external circuits, such as an 
address multiplexer for generating addresses in a 
time-shared manner. Thus, a system timing design 
using DRAMs becomes complicated. 

SRAM, on the other hand, does not require refresh 
and uses a non-address multiplex approach. Thus, 
SRAM can be interfaced to the MPU easily while 
keeping its external circuitry simple. However, 
SRAM requires a larger cell area and has lower 
density than DRAM because its memory cell is 
organized with 4 transistors and 2 resistors based 
on flip-flop circuits. 

PSRAM has been developed as a new type of 
RAM providing the low cost per bit of DRAM and 
easy usage of SRAM. PSRAM offers the simple 
look of SRAM by providing part of the external 
circuits necessary with DRAM. 

Table 2~ 1 lists the features of PSRAM, DRAM, 
and SRAM. PSRAM requires refresh like DRAM. 
One of three PSRAM refresh modes can be 
selected to match its system: address refresh, 
automatic refresh, and self refresh. 

Figure 2-1 shows a comparison between systems 
using PSRAM and DRAM. By using PSRAM, 
many of the external circuits necessary for 
interfacing the MPU with DRAM can be 
eliminated. 
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Thble 2·1 Comparison ofSRAM, PSRAM, and DRAM Features 

SRAM PSRAM DRAM 

Memory cell 4 transistors and 1 transistor and 1 transistor and 
2 resistors 1 capacitor 1. capacitor 

Density (same 1 Mbits 4 Mbits 4 Mbits 
manufacturing process) 

Address Non-address multiplex Non-address multiplex Address multiplex 

Refresh Not necessary Necessary Necessary 

Extemal circuit Simple ~ .. Complexed 

- Data -
Address rc Address ~ 

multi-
0 

::::> ~ E 
plexer Gl a.. :::?i 0 Refresh addressl 

Status I generator 

• J Timer and 
- Busy I controller I 

DRAM 

- Data -
, 

Address 
~ 

::::> 
t ~ 

0 
a.. 

Status 
E 

0 Gl 
I Timerand I :::?i 

Busy I controller I - -
PSRAM 

Figure 2·1 System Organization of DRAM and PSRAM 
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2.2 Pseudo-Static RAM Data Retention 

PSRAM is useful in relatively small systems. 
Small systems require low current consumption 
since they often retain data with batteries. 
PSRAM with self-refresh retains data by internal 
refresh operation. Table 2-2 shows data retention 
characteristics. 

Power supply voltage of data retention of PSRAM 
are different from that of SRAM. This is due to 
the use of different memory cell types. PSRAM 
uses an one-transistor type memory cell as used in 
DRAM. Refresh is internally done in order to 
retain data. This refresh operation is almost same 
operation as normal read/write, and it determines 
the low limit of the supply voltage. Though power 
supply voltage of standard PSRAM is 4.5 V - 5.5 
V, some special parts retain data to 3.0 V. Please 
check the low limit of power supply in each data 
sheet. 

2.3 Operation of 4M PSRAM HM658S12 

The operation of HM658512 is explained here for 
understanding of PSRAM function. 

2.3.1 ReadlWrite Cycle 

Figure 2-2 and figure 2-3 show the timing chart 
for the read and write cycle of the HM658512. 
The HM658512 can execute 2 types of accesses in 
the read cycle, a CE access (figure 2-2a) and an 
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OE access (figure 2-2b). It writes data at the rising 
edge of WE (figure 2-3a) or at the rising edge of 
CE (figure 2-3b). 

2.3.2 Refresh Cycle 

Address refresh: This mode refreshes data by 
inputting row addresses 0-2047 through pins AO
AIO in sequence every 32 ms. Figure 2-4 shows 
the timing chart of distributed refresh. 

Automatic refresh: This mode refreshes data with 
an internal refresh address which is generated by 
setting OE/RFSH low with CE high. It is not 
requried to input a refresh address from address pins 
since it is generated intemally. Figure 2-5 shows the 
timing chart for distributed automatic refresh. 

Self refresh: This mode refreshes data 
automatically at fixed periods with the internal 
refresh timer. The self refresh mode is enabled by 
keeping OE/RFSH low for more than 8 j.1s with CE 
high. This mode reduces the number of external 
circuits necessary for refresh since both refresh 
addresses and refresh request signals are generated 
internally. Figure 2-6 shows the timing chart for 
self refresh. The width of the OE/RFSH pulse 
while CE is high determines whether automatic 
refresh or self refresh is performed. When the 
pulse width exceeds 8 j.1s, the PSRAM enters self 
refresh mode. Self refresh mode is useful when 
retaining RAM data with batteries. 

Table 2-2 Data Retention of SRAM, PSRAM, and DRAM 

SRAM PSRAM DRAM 

Density (same 1 Mbits 4 Mbits 4 Mbits 
manufacturing process) 

Data retention voltage 2Vto 5.5 V 4.5 V to 5.5 V"l 4.5 Vt05.5 V 

Current consumption 1 ~ (typ) 70 ~ (typ)"2 150 I1A (typ)"2 
(when saving data) 

Refresh Not necessary Necessary Necessary 
(internal control) (external control) 

Notes: 1. Some of PSRAMs retain data at 3.0 V. 
2. Including refresh current. The typical values of HM658512 and HM514400A. 
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\'--___ --'1 
Address xxxx _____ _ 

~-D-out----')-lllJ 
Data 

I • tCEA ~:(:---DO-u-t ____ )-

a. CE access b. OEaccess 

Figure 2-2 Read Cycle 

CE ---,I 

Address 

Data -------< Din ---------< Din 

a. Write at the rising edge of WE b. Write at the rising edge of CE 

Figure 2-3 Write Cycle 

-----------------------32ms-----------------------
---15 JlS---

CE~~~Jl-
AO-A10 ~ 0 00 00 2047 O~ 

A11-A18 ~ Don'tcareOO Don'tcareOO Don'tcareO~re 

- Refesh - RIW -

Figure 2-4 Address Refresh 
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15Jls 

CE 

OEIRFSH 

RIW RIW 
Refresh Refresh 

Figure 2·5 Automatic Refresh 

CE ~ 

~ 1 
---
OEIRFSH ~----------~VI~)------------i 

Refresh .. 
Figure 2·6 Self Refresh 

2.3.3 Switching from Self Refresh Mode to 
Read/Write Mode 

After a self refresh is completed, the 
specification for tRFS must be followed. tRFS 
is defined as the time from a OE/RFSH rising 
edge to the CE falling edge in the next cycle 
(see figure 2-7). 

OEIRFSH 

• When using address refresh cycles in 
read/write cycles, an address refresh must be 
started within 15 Ils of completion of a self 
refresh, and the specified number of refresh 
cycles in the data sheet must be executed in 
succession. 

Figure 2·7 tRFS (Refresh Reset Time) 
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• When using distributed automatic refresh 
c;ycles in read/write cycles, the first cycle of a 
distributed refresh must be executed within 15 
~s of completion of a refresh. 

• When using burst automatic refresh cycles in 
read/write cycles, the first cycle of automatic 
refresh must be started within 15 ~s of 
completion of self refresh, and the specified 
number of refresh cycles in the data sheet must 
be executed in succession. 

2.3.4 Initialization 

Hitachi's PSRAM can start operation by executing 
eight or more initialization cycles (dummy cycles) 
at least 100 ~s after the power voltage reaches 4.5 
V - 5.5 V after power-on. An automatic refresh 
cycle can be used for initialization, where one 
automatic refresh cycle is equivalent to one 
initialization cycle. 

2.3.5 Miscellaneous Notes 

• If a short CE pulse of a width less than tCE min 
is applied to RAM, an incomplete read occurs 
and stored data may be destroyed. Make sure 

that CE low pulses of less than tCE min are 
inhibited. Note that a 10-ns CE low pulse may 
sometimes occur owing to the gate delay on 
the board if the CE signal is generated by the 
decoding of higher address signals on the 
board. Avoid these short pulses. One way to 
this CE short pulse is by gating the decoded 
addresses with an address strobe input. 

• OE/RFSH works as refresh control in standby 
mode. A short OE/RFSH low pulse in standby 
mode may cause an incomplete refresh that 
will destroy data. Make sure that OE/RFSH 
low pulse of less than tFAP min are also 
inhibited. The definitions of tCE and tFAP are 
shown in the pages of HM6585 12. 

• PSRAM is more sensitive to noise than nonnal 
SRAM since it executes dynamic operation 
internally like DRAM. It is recommended to 
insert one bypass condenser per RAM. 

• The OE/RFSH pin has two functions, OE for 
output enable and RFSH for refresh control. 
The specifications for parameters such as tOHC 
and taco must be followed to distinguish OE 
andRFSH. 
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3. Instructions for Using Memory 
Devices 

3.1 Prevention of Electrostatic Discharge 

As semiconductor memory designs are based on a 
very fine pattern, they can be subject to 
malfunction or defects caused by static electricity. 
Though the built-in protection circuits assure 
unaffected reliability in normal use, devices should 
be handled with these precautions: 

1. In transporting and storing memory devices, 
place them in a conductive magazine or 
wrapper, or put all pins of each device into a 
conductive mat, so that they are kept at the 
same potential. Manufacturers should give 
sufficient consideration on proper packing 
when shipping their products. 

2. When the devices are to be touched during 
mounting or inspection, the handler must be 
grounded. Do not forget to connect a resistor 
(1 Mil approximately is desirable) in series for 
protect IOn against electrical shock. 

3. Keep the relative ambient humidity at about 
50% during processing. 

4. For working clothes, cotton is preferable to 
synthetic fabrics. 

5. Use a soldering iron operating at low voltage 
(12 V or 24 V, if possible) with its tip 
grounded. 

Vee 

" 

Figure 3-1 CMOS Inverter 
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6. When transporting a board with memory 
devices mounted on it, enclose it with 
conductive materials. 

7. Use conductive materials of high resistance 
(about 109 ohms) to protect the devices from 
electrostatic discharge. Otherwise. if accident
ally put in contact with conductive materials 
such as a metal sheet, the devices may II 
deteriorate or even breakdown. owing to the 
sudden release of charge stored on the surface. 

8. Never set a system in which memory devices 
are used near anything that generates high 
voltage (e.g., a CRT anode electrode, etc.). 

3.2 Using CMOS Memories 

As shown in Figure 3-1, the input of a CMOS 
memory is connected to the gate of an inverter 
consisting of PMOS and NMOS transistors. 
Figure 3-2 shows the relationship between the 
input voltage and current within the inverter. The 
top and bottom transistors turn on and create a 
current flow wheq the input voltage reaches an 
intermediate level. Therefore it is necessary to 
keep the input voltage below 0.2 V or above Vee 
- 0.2 V in order to minimize power consumption. 
The data sheet specifies the standby current for 
two cases of input level (with minimum VIH and 
maximum V1L, and with 0.2 V or Vee - 0.2 V). 
and the difference in values as being remarkably 
great. Some memory devices are designed to cut 
off such current flow in the standby mode by the 
control of input signals, but this depends on the 

5 

W 
=> 4 
~ 
.£l 3 :e 
~ 2 
'E 
~ 
~ 

0 
0 

.r 
Vee = 5.0v 

\ 
1\ 

'" 2 3 4 5 6 
Input Voltage 

Figure 3-2 Relationship Between Input Voltage 
and Current in a CMOS Inverter 
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specific device type. This should be confinned in 
data sheets for each device type. 

Another problem peculiar to CMOS devices is 
latch up. Figure 3-3 shows the cross section of a 
CMOS inverter and the structure of a parasitic 
bipolar transistor. The equivalent circuit of the 
parasitic thyristor is shown in Figure 3-4. When 
positive DC current or pulse noise is applied 
(Figure 3-4a), TR3 is turned on owing to the bias 
voltage generated between the base and emitter. 
Also, trigger current flows to ground through Rp, 

Vee (+5 V) 

Internal,... r 
input y 

(a) 

the base resistance of TR2' As a result. TR2 
becomes conductive and the current flows from 
power supply (Vee) through the ba.'Ie resistance of 
TRI (RN), which also puts TRI into conduction. 
Then as the base of TR2 is rebiased by the 
collector current from TR I' the closed loop 
consisting ofTRI and TR2 reacts. Thus. current 
flows constantly between the power supply (Vee) 
and ground even without the trigger current caused 
by outside noise. 
Latch up can also be caused by a negative pulse 
(Figure 3-4 b). Most semiconductor memory' 

Pin 

n-Sub 

(b) 

Figure 3-3 Cross Section Structure of CMOS Inverter 

Closed loop 

I 
I 
I 

Rn: 

Positive T R3 ON: 
voltage ,. : 

TR2 ON: 
I I 

, I 

TRI ON ~ _______ _ 

(a) Thyristor effect by 
positive voltage 

I 

Vee 

(b)Thyristor effect by 
negative voltage 

Figure 3-4 Equivalent Circuit of Parasitic Thyristor 
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manufacturers are trying to improve latch up 
immunity in their products. Hitachi provides a 
broad enough guard band by applying a diffusion 
layer around the inputs and outputs, taking care 
not to connect the input to the p+ diffusion layer. 
The input voltage for the 64-kbit static RAM 
HM62256, for example, is specified as follows: 

VIH max 6.0 V (not dependent on Vee) 
V1L min 3.0 V (pulse width = 50 ns) 
-0.5 V (DC level) 

Thus almost no consideration for latch up is 
required in system designs using these devices. 

3.3 Noise Prevention 

Noise in semiconductor memories is roughly 
classified as input signal noise and power supply 
noise. 

Input Signal Noise: Input signal noise is caused 
by overshoot and undershoot. If either of them 
exceeds the recommended DC operating 
conditions, normal operation is hindered, and a 
voltage over the absolute maximum rating will 
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break the device. When operating high speed 
systems, special care is required to prevent input 
signal noise. 

The noise can be prevented by inserting a serial 
resistance of less than 50 ohms into each input or a 
terminating resistance into the input line. 
Actually, however, input signal noise can be 
simply reduced by a stable power supply line, 
because the noise is often caused by an unstable 
reference voltage (ground level). 

Power Supply Noise: Power supply noise can be 
classed as low-frequency and high-frequency as 
shown in Figure 3-5. To assure a stable memory 
operation; combined low- and high-frequency 
noise should be held below \0 percent of the 
standard level of the peak-to-peak power supply 
voltage. 

Devices like dynamic RAMs, which operate from 
clock signals, or high speed CMOS static RAMs, 
through which current flows during the transition 
of signals, consume high peak current. When a 
power supply does not have enough capacity for 
the peak current, the voltage drops. And if the 

High-frequency noise: High-frequency noise: Not more than 10% of standard power supply voltage 

~nn ~ n 't"lrJU\.l\-l-
---r--~~:-'-.__ 

Low-frequency noise: Not more than 10% of standard power supply voltage. 
Total of low- and high-frequency: Not more than + 10% of standard power supply voltage. 

CS 1 = Signal 

-

Figure 3-5 Power Supply Noise 

Preferred 

,vee Vss vee Vss vee vss, 

Data 1/0 

Non-preferred 

-Faults
Fs:;;;:;~-;:;:'~,4 1. Bypass lines are too 

long. 
2. Devices selected at 

f';:~:3;:::':=::~~ a time are on the 
vee Vss same mother line. 
~ 

Data 1/0 

Figure 3-6 Examples of a Power Supply Board Pattern 
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recovery rate of the power supply synchronizes 
with its time constant, it may start oscillating. To 
reduce the influence of the peak current, a bypass 
capacitor of 0.1-0.01 ~F should be inserted near 
the device. The following points must be 
considered in designing the layout of a board: 

I. For bypass capacitors, use titanium, ceramic, 
or tantalum capacitors which have better high
frequency characteristics. 

2. Bypass capacitors must be applied to the power 
supply pins of memory devices as near as 
possible. and inductance in the path from the 
V CC pin to V SS pin through the bypass 
capacitor must be kept as low as possible. 

3. The line connected to the power supply on the 
board should be as wide as possible. 

4. It is preferable for the power supply line to be 
at rightangles to devices selected at the same 
time, otherwise too much peak current will 
flow through one power supply line at a time. 

CPU 
Pull-up 
resistor 

Address I 
bus !. 

Stray 

( 

1 

3.4 Address Input Waveform of Hi-BiCMOS 
Memory 

Data stored in memory might .be destroyed in a 
case where the address input of a HM6716. 
HM6719, HM6787, HM6788, or HM6789 series 
device floats and sticks near threshold voltage' 
(e.g., CPU sets the address bus to off state in 
Figure 3-7). Consequently, the following three 
methods are recommended to prevent malfunc
tions of a Hi-BiCMOS memory device. 

A: Insert the latch as shown in Figure 3-7 to keep 
the address input from floating. 

B: Set CS high while the address input floats. 
C: Insert a pull-up resistor (R) to hold the time 

constant of the rising edge waveform on the 
address input pin (tr = R x C) below 150 ns. 

Stable opemtion can be assured if the above three 
methods (A, B, C) have been adopted. Should any 
further problems arise. please contact one of our 
sales offices. 

.----. 
I I 
I I 

'.c: 1+ Memory I 0 I 

I j: input I I 
I CS I 

capacitance J. I I 
CS control I I 

on board ' ___ oJ 

I C ~ I I L ____________ ~ ________________ ~ 

Figure 3-7 

Address----'\' j: J , 
Input ~ I ",-. ___ _ 

,---------- ... , , , , , , , , ' 

Floating Write Read .. . . .. .. .. 
Figure 3-8 
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SECTION 2 

BiCMOS FAST STATIC RAMs 

• TTL I/O 
• Eel I/O 
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HM6708SH/HM6709SH Series-
65,536-words x 4-blts High Speed Static Random Access Memory 

Features 

• 65,536 words x 4 bits organization 
• Fully compatible with TIL input and output 
• 0.8 11m Hi-BiCMOS process 
• +5 V single power supply 
• Completely static memory: No clock or timing 

strobe required 
• Low power dissipation (DC) operating: 400 mW 

typ 
• Super fast access time: 10/12 ns max 

Ordering Information 

Access 
Type No. time Package 

HM670BSHJP-10 10 ns 300-mil 24-pin 
plastic SOJ (CP-240) 

HM670BSHJP-12 12 ns 

HM6709SHJP-10 10 ns 300-mil 2S-pin 
plasticSOJ (CP-2SDN) 

HM6709SHJP-12 12 ns 

Pin Description 

Pin name Function 

AO-A15 Address input 

1/01-1/04 Data input/output 

WE Write enable 

CS Chip select 

OE (for HM6709SH only) Output enable 

Vss Ground 

Vce Power supply 

NC No connection 

Pin Arrangement 

HM670SSH Series 

AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
CS 

Vss 

(Top View) 

HM6709SH Series 

NC 
AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
CS 
OE 

Vss 

(Top View) 

HITACHI 

TTL 1/0 

Vee 
A15 
A14 
A13 
A12 
A11 
A10 
1/01 
1/02 
1103 
1/04 
WE 

Vee 
A15 
A14 
A13 
A12 
A11 
A10 
NC 
NC 
1/01 
1/02 
1/03 

1/04 
WE 

Hitachi America, Ltd.' Hitachi Plaza' 2000 Sierra Point Pkwy., Brisbane, CA 94005-1819' (415) 589-8300 2-3 



HM6708SH/HM6709SH Series 

Block Diagram 

A9~--~rr--~ ~----------~ 
---0 Vcc 

AS ---0 Vss 
A7o----~AJ 

A6 o------I~ 
A5o----~AJ 

A4 0--------; 

A3 0--------; 

Memory Matrix 
256 X1024 

I/~ :=~Ef==~ :=::t::=c=ol=um=n=l/o=:::J::~--
1/02 0-----<11>++-1 

1/03 o----.t+H>-l 

1/04 O---..-H++-I 

CSI>-::::I=====+~:.J we 0-oe·1 o---t---+-t:::g"l 

Note: 1. HM6709SH only 

Function Table (HM6708SH) 

Input 

CS WE Mode 1/0 pin . Vee current Reference cycle 

H X Not selected HighZ IsB.ISB1 

L H Read Data out Icc.ICCl Read cycle (2). (3) 

L L Write Data in Icc.lcc1 Write cycle (1). (2) 
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HM6708SH/HM6709SH Series 

Function Table (HM6709SH) 

Input 

CS WE OE Mode 1/0 pin Vee current Reference cycle 

H X X Not selected HighZ IS8.IS81 

L H H Output disable HighZ Icc.ICC1 

L H L Read Data out ICC. ICC1 Read cycle (1). (2). (3) 

L L H Write Data in Icc.ICC1 Write cycle (1). (2). (3). (4) 

L L L Write Data in Icc.ICC1 Write cycle (5). (6) 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage with respect to Vss pin Vcc -0.5 to +7.0 V 

Terminal voltage with respect to Vss pin VT -0.5 to Vee + 0.5 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr o to +70 °C 

Storage temperature range (with bias) Tstg (Bias) -10 to +85 °C 

Storage temperature range Tstg -55 to +125 °C 

For the AC and DC specifications shown in these tables, the devices were tested with a minimum 
transverse air flow exceeding 500 linear feet per minute. 

Recommended DC Operating Conditions (O°C~ Ta ~ 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vce 4.5 5.0 5.5 V 

Vss 0.0 0.0 0.0 V 

Input high voltage V1H 2.2 Vec+ 0.5 V 

Input low voltage V1L -3.0*1 0.8 V 

Note: 1. Pulse width 10 ns. DC: -0.5 V 
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HM6708SH/HM6709SH Series 

DC Characteristics (Vee = 5.0 V ± 10%, Ta = 0 to +70°C) 
HM6708SHlHM6709SH 

-10 -12 

Parameter Symbol Min Typ'1 Max Min Typ'1 Max Unit Test conditions 

Input leakage current Ilul 2 2 JlA Vee = 5.5 V, V1N = 0 V to 
Vee 

Output leakage current IILol 10 10 JlA CS = V1H or 0E=V1H, WE = 
V1L, Vila = 0 V to Vee 

Operating power supply Icc 60 100 60 100 mA CS = V1lo 1110 = 0 mA 
current 

Average operating current ICC1 130 180 120 175 mA Min. cycle, Iva = 0 mA 

Standby power supply ISB 40 40 mA CS =V1H, V1N = V1H or V1L 
current 

ISB1 30 30 mA CS ~ Vcc - 0.2 V, V1N S; 

0.2 VorV1N ~ Vee -0.2 V 

Output low voltage VOL 0.4 0.4 V IOL=8mA 

Output high voltage VOH 2.4 2.4 V 10H=-4 mA 

Note: 1. Typical limits are: Vee = 5.0 V, Ta - 25°C, and specified loading. 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Max Unit Test condition 

Input capaCitance Cin·1 6 pF Vin = 0 V 

Output capacitance 10 pF VVO = 0 V 

Note: 1. This parameter is sampled and is not 100% tested. 
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HM6708SH/HM6709SH Series 

AC Characteristics (Vee = 5 V ± 10%, Ta = ooe to + 70°C unless otherwise noted) 

Test Conditions 

• Input pulse levels: V ss to 3.0 V 
• Input timing reference levels: 1.5 V 
• Output load: See figure 

+5V 

Output 

255.Q 

Output Load A 

Read Cycle 

Parameter 

Read cycle time 

Address access time 

Chip select access time 

Chip selection to output in low Z 

Output enable to output valid 

• Input rise and fall times: 4 ns 
• Output reference levels: 1.5 V 

Output 

255.Q 

+5V 

Output Load B 

• including 
scope and jig 
capacitance 

(fortHZ, tLZ. tOHZ, tOLZ. twz& tow) 

HM670BSH/HM6709SH 

-10 -12 

Symbol Min Max Min Max Unit 

tRC 10 12 ns 

tM 10 12 ns 

tACS 10 12 ns 

tLZ"1, "2 3 3 ns 

toE"3 5 6 ns 
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HM6708SH/HM6709SH Series 

Read Cycle (cont) 

HM670BSHlHM6709SH 

-10 -12 

Parameter Symbol Min Max Min Max Unit 

Output enable to output in low Z toLZ'1, '2, '3 0 o ns 

Chip deselection to output in high Z tHi1, '2 0 5 o 5 ns 

Output hold from address change toH 3 3 ns 

Notes: 1. This parameter is sampled and is not 100% tested. 
2. Transition is measured ±200 mV from steady state voltage with specified loading in Load (B). 
3. These parameters are for HM6709SH. 

Write Cycle 

HM6708SHlHM6709SH 

-10 -12 

Parameter Symbol Min Max Min Max Unit 

Write cycle time twc'1 10 12 ns 

Chip selection to end of write lew 8 9 ns 

Address valid to end of write tAW 10 11 ns 

Address setup time tAS 0 0 ns 

Write pulse width twp 8 9 ns 

Write recovery time tWR 0 0 ns 

Data valid to end of write tow 6 6 ns 

Data hold time tOH 0 0 ns 

Write enable to output in high Z twi2, '3 0 5 0 6 ns 

Output disable to output in high Z toHi2, '3, '4 0 6 0 6 ns 

Output active from end of write tow'2, '3 3 3 ns 

Notes: 1. All write cycle timings are referenced 'from the last valid address to the first transitioning 
address. 

2. This parameter is sampled and is not 100% tested. 
3. Transition is measured ±200 mV from steady state voltage with loading specified in Load (8). 
4. These parameters are for HM6709SH. 
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Timing Waveforms 

Read Cycle 1 

Address 

HM6708SH/HM6709SH Series 

1+--------tRC---------+I 

1+---tACS"---+--+1 
tLZ--~ 

Data Out ----------{ 
High Impedance 

Note: 1. WE = VIH 

Read Cycle 2 

1+--------tRC;---------+I 

Address 

Data Out p-..s Da1a v:X>e : Da1a voJ~ =X 
Notes: 1. WE = VIH 

2. CS=VIL 
3. OE=VIL 
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HM6708SH/HM6709SH Series 

Read Cycle 3 

___ I+--------tRc-------~ ,_-----

~---tACS----~ 

Data Out ---------It. Data Valid 
High Impedance 

Notes: 1. WE = VIH 
2. OE=VIL 
3. Address valid prior to or coincident with CS transition low. 

Write Cycle 1 (OE = H, WE controlled) 

Data In 

Data Out 

Note: 

I+-----------twc--------------~ 

I+-~--------- tAW ----------~ 
"1 

-------TiT"""'t""""\.I+------twP ----+I r---------

tOH 
1-4---tow-----;~-"'-'---+I 

~~~~~~~~~~~ ~~~~~~~ 

Data Valid 

High Impedance 

1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM6708SH/HM6709SH Series 

Write Cycle 2 (OE = H, CS controlled) 

~--------------twc--------------~ 

Address 

~t!:i.AS~.t------tcw------.! 

~------tAW -----------f4-~""-+I 

"1 
WE ~-------twp------.~ 

1+---tDW----~-:;:..;~ 
~~~~~~~~~ ~~~~~,-

Data In Data Valid 

Data Out 
High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

Write Cycle 3 (OE = clocked, WE controlled) 

I+-------twc-------i 

Address 

'1 ------:...;...r ....... +-.,........I----twp -'--+( .1'"---+-------

DamOut ________ ~--~H~~h~l~m~~~~~--_+--------_*----

tow __ ~-=tOH"'_I 

Data In __ .......;H;.;;:Ig~h.;;;lmpedan==ce~-< Dam Valid High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period. VO pins are in the output state so that the input signals of opposite 

phase to the outputs must not be applied. 
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HM6708SH/HM6709SH Series 

Write Cycle 4 (OE = clocked, CS controlled) 

~----------~-twc------------~ 

Address 

t--:..::=-t~----tcw----~ 

------+---~ r---~----------

"1 

tow ---I+-'~~ 

Data In 

Data Out 
High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 

transition, output remain in a high impedance state. 

Write Cycle 5 (OE = L. WE controlled) 

~-------twc------------~ 

Address 

WE -----...pc=T'I---oI~\I4-______ twp "I 

"2 

Data Out 
High Impedance 

tow --1"':;-+1 "4 

High Impedance ...-!-..,.....-------........ -h. High Impedance 
---......;;;....~-----< Data Valid Data In 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, 1/0 pins are output state so that the input Signals of opposite phase 

to the outputs must not be applied. 
3. Output data is the same phase of write data of this write cycle. 
4. If CS is low during this period, 1/0 pins are in the output state. Then, the data input 

signals of opposite phase to the outputs must not be applied to them. 
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HM6708SH/HM6709SH Series 

Write Cycle 6 (OE = L, CS controlled) 

Address 

WE 

Data Out 

Data In 

~--------------twc--------------~ 

------~~ ~--------tcw----------~ r----+-----------

., 
\~-------twp-------.~J 

High Impedance 

High Impedance 

tOH 
tow ----1-1+---+1 

Data Valid 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If the CS low transition occurs after the WE low transition, output remain in a high 

impedance state. 
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HM67832SH Series--------
32,768-word x 8-blt High Speed Static Random Access Memory 

Features Pin Arrangement 

• 32,768 words x 8 bits organization 
• Directly TIL compatible input and output 
• 0.8 J.1m Hi-BiCMOS process 
• +5 V single power supply 
• Completely static memory: No clock or timing 

strobe required 
• Low power dissipation (DC) 

operating: 400 mW typ 
• Super fast access time: 10/12 ns (max) 

Ordering Information 

Access 
Type No. time Package 

HM67832SHJP-10· 10 ns 

HM67S32SHJP-12· 12 ns 

300 mil2Spin 
plasticSOJ 
(CP-2SDN) 

·Organization: 32k x S 

Pin Description 

Pin name Function 

AQ-A14 Address input 

V01-V08 Data input/output 

WE Write enable 

Chip select 

OE Output enable 

Vss Ground 

Vee Power supply 

HITACHI 

A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

V01 
V02 
1/03 

Vss 

(Top View) 

Vee 
WE 
A13 
AS 
A9 
A11 
OE 
A10 
CS 
I/OS 
V07 
1/06 
1/05 
1/04 
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Block Diagram 

AO~------D~cr--~ 
A1 O-------D~D 
A2. 0-------;:::0 
A3 ~ Row 
A4 ~ Decoder 

~ ~ 
A7 o------~~~ 

V01 ~ 
V02 ~ 
V03 ~ 
V04 t 

Input 
Data 

Control 

V05 o-----.-t-I-t+-H~ 
V06 o----.+t-H+tD-l 

~ V07 o----+++-I-t+-H~ 
VOS k:r 

'------I 

Function Table 

Input 

CS WE OE OUtput Mode 

H X X HighZ Not selected 

L H H HighZ Output disable 

L H L Data out Read 

L L H Data in Write 

L L L Data in Write 

Memory Matrix 
256 x1024 

Column 1/0 

Column Decoder 

Vee current 

ISB,lsBl 

leel 

leel 

leel 

leel 

HITACHI 

HM67832SH Series 

--0 Vee 
--oVss 

Reference cycle 

Read cycle 1, 2, 3 

Write cycle 1, 2, 3, 4 

Write cycle 5, 6 
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HM67832SH Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage with respect to V 88 Vee -0.5 to +7.0 V 

Voltage on any pin with respect to V ss VT -0.5 to Vee + 0.5 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr Oto +70 °C 

Storage temperature range (with bias) Tstg(bias) -10 to +85 °C 

Storage temperature range Tstg -55 to +125 °C 

For the DC and AC specifications shown in these tables, this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min lYP Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0.0 0.0 0.0 V 

Input high voltage V1H 2.2 Vee +0.5 V 

Input low voltage VIL -3.0"1 0.8 V 

Note: 1. Pulse width 10 ns, DC: -0.5 V 
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HM67832SH Series 

DC Characteristics (Vee = 5.0 V ± 10%, Ta = 0 to + 70°C) 

HM67832SH 

-10 -12 

Parameter Symbol Min lYP Max Min lYP Max Unit Test conditions 

Input leakage current IILlI 2 2 I!A Vee = 5.5 V, VIN .. 0 Vto 
Vee 

Output leakage current IILol 10 10 I!A OS = V1H or DE = V1H' 
WE .. VIL, VI/O" 0 V to Vee 

Average operating current leel 150 200 140 195 mA Min. cycle, 11/0 = 0 mA a Standby power supply ISB 40 40 mA OS = VIH, VIN = VIH or VIL 
current 

ISBl 30 30 mA OS ~ Vee-O.2 V, 
VIN $0.2Vor 
VIN~Vee-0.2V 

Output low voltage VOL 0.4 0.4 V IOL=8mA 

Output high voltage VOH 2.4 2.4 V IOH =-4mA 

Note: 1. Typical limits are at Vee = 5.0 V, Ta = 25°C, and specified loading. 

Capacitance (Ta =25°C, f=l MHz) 

Parameter Symbol Max Unit Test condition 

Input capacitance Cin"l 6 pF Vin =OV 

InpuVoutputcapacitance CIIO"l 10 pF VIIO" OV 

Note: 1. This parameter is sampled and has not been 100% tested. 
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HM67832SH Series 

AC Characteristics (V CC = 5 V ± 10%, Ta = 0 to + 70°C, unless otherwise noted) 

Test conditions 

• Input pulse levels: V ss to 3.0 V 
• Input timing reference levels: 1.5 V 
• Output load: See figure 

+5V 

< 480.n 

::: 30pF* 

7iT 

Output load A 

Read Cycle 

Parameter 

Read cycle time 

Address access time 

Chip select access time 

Chip selection to output low Z 

Output enable to output valid 

Output enable to output low Z 

Chip deselection to output high Z 

Output hold from address change 

• Input rise and fall time: 4 ns 
• Output reference level: 1.5 V 

+5V 

1 480.n 
Output f 
°255nf i"pF, 

Output load 8 

* including 
scope anil jig 
capacitance 

(for tHZ. tLZ. tOHZ, tOLZ ,twz & tow) 

HM67832SH 

-10 -12 

Symbol Min Max Min Max Unit 

tRe 10 12 ns 

tM 10 12 ns 

tAcs 10 12 ns 

tLZ"1, "2 3 3 ns 

toe 5 6 ns 

toLZ"1, "2 0 0 ns 

tHiV2 0 5 0 5 ns 

toH 3 3 ns 

Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured ±200 mV from steady state voltage with loading specified in Load. (8). 
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HM67832SH Series 

Write Cycle 

HM67832SH 

-10 -12 

Parameter Symbol Min Max Min Max Unit 

Write cycle time twc'1 10 12 ns 

Chip selection to end of write lew 8 9 ns 

Address valid to end of write tAW 10 11 ns 

Address setup time tAS 0 0 ns 

Write pulse width twp 8 9 ns 

Write recovery time tWR 0 0 ns 

Data valid to end of write tow 6 6 ns 

Data hold time tOH 0 0 ns 

Write enable to output high Z tWZ'2, "3 0 5 0 6 ns 

Output disable to output high Z toHi2, '3 0 6 0 6 ns 

Output active from end of write tow'2, '3 3 3 ns 

Notes: 1. All write cycle timings are referenced from the last valid address to the first changing address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured ±200 mV from steady state voltage with specified loading in Load (B). 
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HM67832SH Series 

Timing Waveforms 

Read Cycle 1 

1+--------tRc---------+f 

Address 

14----tACS-+--~ 

tLZ--~ 

Data Out ----------[ 
High Impedance 

Note: 1. WE = VIH 

Read Cycle 2 

Address -[~ 
tRC--------~~ 

t=-tOH 
Data Out Data Valid 

Notes: 1. WE = VIH 
2. CS=V1L 
3. OE=VIL 
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HM67832SH Series 

Read Cycle 3 

__ --. 1+--------tRc~---------+l_-----

~---tACS--~ 

tLZ 

Data Out ----------1( 
High Impedance 

Data Valid 

Notes: 1. WE = VIH 
2. OE=VIL 
3. Address valid prior to or coincident with CS transition low. 

Write Cycle 1 (OE = H, WE Controlled) 

Data In 

Data Out 

Note: 

I+--------twc-------~ 

1+-...,.....------tAw ------+1 

-------n.r"""'I~I4-----twp _..;.·1_~ r----------
tOH 

~--tow--~.....::..:.:...I 
~~~~~~~~~~~ A~ ________ -

Data Valid 

High Impedance 

1. A write occurs during the overlap of a low CS and a low WE (twp). 

HITACHI 
Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 2-21 



HM67832SH Series 

Write Cycle 2 (OE = H. CS Controlled) 

~---------------twc--------------~ 

Address 

~t~AS~~--------tcw--------~ 

1+------------tAw -----------of+-'-"'~ 
*1 

~-------twp-------+v 

~---tDw------.-=-'-+l 
~~~~~~~~~ ~~~~~~ 

Data In Data Valid 

Data Out 
High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

Write Cycle 3 (OE = clocked. WE controlled) 

~-----------twc------------~ 

Address 

tAW 

__ -2:!+~~,", i+--twp ....:.!.., -~=:!l-----

Dam Out ------------~--~~~~~--~~--------~----

tDW __ ...... .,;t..,DH~ 

Dam In ____ .;.;;Hi;:;9h.;.;;l~mped=ance=;...._< Data Valid 
High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period. VO pins are in the output state so that the input signals of opposite 

phase to the outputs must not be applied. 
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HM67832SH Series 

Write Cycle 4 (OE = clocked, CS controlled) 

~-------------twc------------~ 

Address 

~"':":>'--oo-t-------- tcw --------~ 
------~--~ r--~----------

~----------tAW ------------too---'c:.:..:...+1 

Data In Data Valid 

Data Out 
High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 

transition, output remain in a high impedance state. 

Write Cycle 5 (OE = L, WE controlled) 

~--------------twc--------------~ 

Address 

*1 
~~-------tWP------~I/ 

*2 

Data Out 
High Impedance 

tow ---...... ----I~ *4 
High Impedance ~....,...------------.:+--' High Impedance -----'---'------< Data Valid Data In 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, 1/0 pins are output state so that the input signals of opposite phase 

to the outputs must not be applied. 
3. Output data is the same phase of write data of this write cycle. 
4. If CS is low during this period, 110 pins are in the output state. Then, the data input 

signals of opposite phase to the outputs must not be applied to them. 
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HM67832SH Series 

Write Cycle 6 (OE = L, CS controlled) 

Address 

Data Out 

Data In 

~----------~--twc--------------~ 

---~_. 14-----tcw------~ ,.--+------

tAW '1 
~-----tWp-----.I/ 

High Impedance 

High Impedance 

tOH 
tow --~----t 

Data Valid 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If the CS low transition occurs after the WE low transition, output remain in a high 

impedance state. 
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HM674256UH Series ---- Underdevelopment 

262144-words x 4-blts High Speed Static Random Access Memory 

Features Pin Arrangement 

• 262144-words x 4-bits organization 
• Directly TIL compatible input and output NC A11 
• Choice of 5.0 V or 3.3 V power supplies for A10 A12 

output buffers A5 A6 
• Completely static memory 
• No clock or timing strobe required 
• Super fast access time: 10/12 ns (max) 
• Revolutional pin arrangement 

A4 A7 
A3 A13 
CS OE 

1/00 1/03 

Ordering Information Vee Vsso 
vss Veeo 

Access 1/01 1102 
Type No. time Package WE A14 

AO A15 
HM674256UHJ-10 10 ns 400 mil 32pin 

PlasticSOJ 
HM674256UHJ-12 12 ns (CP-32DB) 

A1 A16 
A2 A17 
A9 AS 
NC NC 

Pin Description (Top View) 

Pin name Function 

AO-A17 Address input 

1/00-1/03 Data inpuVoutput 

WE Write enable 

CS Chip select 

DE Output enable 

Vee +5 V power supply 

Veeo Output buffer power supply 

Vsso Output buffer ground 

Vss Ground 

NC No connection 

Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM674256UH Series 

Block Diagram 

AO~----~Dd----I 

A1 0-------/ 

A2 0------[::0 

A3 0-------/ 

A4 0-------/ 

AS 0-------/ 

A6 o------,----{::O 
A7 o-------{::O 

Memory Matrix 
512 x2048 

--0 Vcc 
--0 Vcco 
--0 Vsso 
--0 VSS 

A8~----~~==~ ~~~ ____ ~~ 
1100 o---~-__l:;.__l 
1101 o---H---H 

1102 O--~H---H>-l 
1103 C>--..-t-'H---H.>-l 

Column 110 

A9 Al0 All A12 A13A14A15A16A17 

Function Table 

Input 

CS WE OE Output Mode Vcccurrent Reference cycle 

H X X High-Z Not selected IS8. IS81 

L H H High-Z Output disable IcC. lcCl 

L H L Data out Read Icc. lcel Read cycle 1. 2. 3 

L L H Data in Write lee. leel Write cycle 1 • 2. 3. 4 

L L L Data in Write Icc. lecl Write cycle 5. 6 
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Absolute Maximum Ratings 
Parameter 

Supply voltage·1 

Voltage on any pin relative to VSS·l 

Power dissipation 

Operating temperature range 

Storage temperature range (with bias) 

Storage temperature range 

Note: 1. With respect to Vss = Vsso 

Symbol 

Vee 

Topr 

Tstg(bias) 

Tstg 

HM674256UH Series 

Value Unit 

-0.5 to +7.0 V 

-0.5 to Vee + 0.5 V 

1.0 W 

o to +70 °C 

-10 to +85 °C 

-55 to +125 °C 

For the DC and AC specifications shown in these tables, this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 

Recommended DC Operating Conditions (O°C ::; Ta ::; 70°C) 

Parameter Symbol Min lYP Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

5 V TTL compatible Veeo 4.5 5.0 5.5 V 

3.3 V TTL compatible 3.0 3.3 3.6 V 

Vss. Vsso 0.0 0.0 0.0 V 

Input high voltage V1H 2.2 Vee + 0.5 V 

Input low voltage V1L -0.5 0.8 V 
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HM6742S6UH Series 

DC Characteristics (Vee = 5.0 V ± 10%, veeo = 5.0 V ± 10% or 3.3 V ± 0.3 V,' 
Vss = Vsso=OV, Ta= Oto +70°C) 

HM674256UH 

·10 ·12 

Parameter Symbol Min Max Min Max Unit Test conditions 

Input leakage current IILlI 2 2 ~ Vec =5.5V, VIN=OVtoVee 

Output leakage current IILol 10 10 ~ CS = VIH or DE = VIH, 
WE = VIL, VItO = 0 V to Veeo 

Operating power supply Icc 120 120 rnA CS=VIL,IIIO=OmA 
current 

Average operating current lecl 170 160 rnA Min. cycle, Iva = 0 rnA 

Standby power supply IS8 40 40 rnA CS =VIH 
current 

IS81 30 30 rnA CS;?: Vce -0.2 V, VIN S 0.2 V 
or VIN ;?: Vee -0.2 V 

Output low voltage VOL 0.4 0.4 V IOL=8mA 

Output high voltage VOH 2.4 2.4 V 10H =-4 rnA 

Capacitance (Ta =25°C, f=1 MHz) 

Parameter Symbol Max Unit Test condition 

Input capacitance CIN'l 6 pF VIN = 0 V 

Input/output capacitance CIIO'l 10 pF VI/O=OV 

Note: 1. This parameter is sampled and has not been 100% tested. 
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HM674256UH Series 

AC Characteristics (V CC = 5 V ± 10%, V CCO = 5.0 V ± 10% or 3.3 V ± 0.3 V, 
V ss = V SSO = 0 V, Ta = 0 to + 70°C, unless otherwise noted) 

Test conditions 

• Input pulse levels: V 55 to 3.0 V 

• Input timing reference levels: 1.5 V 
• Output load: See figure 

+5V 

Output 

2550 

Output load A 

Read Cycle 

Parameter 

Read cycle time 

Address access time 

Chip select access time 

Chip selection to output in low-Z 

Output enable to output valid 

Output enable to output in low-Z 

Chip deselection to output in high-Z 

Output hold from address change 

• Input rise and fall time: 4 ns 
• Output reference level: 1.5 V 

+5V 

Output 

Symbol 

tRC 

tM 

tAcs 

tLZ'1, '2 

toE 

tOL£1, '2 

tH£1, '2 

tOH 

2550 

Output load 8 

* including 
scope and jig 
capacitance 

(for tHZ, tLZ' tOHZ, tOLZ ' t wz & tow) 

HM674256UH 

-10 -12 

Min Max Min Max Unit 

10 12 ns 

10 12 ns 

10 12 ns 

3 4 ns 

5 6 ns 

0 0 ns 

0 5 0 6 ns 

3 4 ns 

Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured ±200 mV from steady state voltage with specified loading in Load (8). 
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HM674256UH Series 

Write Cycle 
HM674256UH 

·10 ·12 

Parameter Symbol Min Max Min Max Unit 

Write cycle time twC*1 10 12 ns 

Chip selection to end of write tcw 8 10 ns 

Address valid to end of write tAW 8 10 ns 

Address setup time tAS 0 0 ns 

Write pulse width twp 8 10 ns 

Write recovery time tWR 0 0 ns 

Data valid to end of write tow 5 6 ns 

Data hold time tOH 0 0 ns 

Write enable to output in high-Z tWZ*2. *3 0 5 0 6 ns 

Output disable to output in high-Z toHi2. *3 0 5 0 6 ns 

Output active from end of write toW*2. *3 0 0 ns 

Notes: 1. All write cycle timings are referred from the last valid address to the first transitioning address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured ±200 mV from steady state voltage with specified loading in Load (B). 
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HM6742S6UH Series 

Timing Waveforms 

Read Cycle 1 

·~---------------tRC·--------------~ 

Address 

1+----tAcS --+---~ 

tLZ---~ 

Data Out -------------( 
High Impedance 

Note: 1. WE = VIH 

Read Cycle 2 

~---------------tRC--------------~ 

Address 

Data Out P_ ... DaIa v5><= : Oala v,,~ =X 
Notes: 1. WE = V1H 

2. CS=Vll 
3. OE=Vll 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 2-31 



HM674256UH Series 

~ead Cycle 3 

__ --..I+---------tRc'--------~ ,. ____ _ 

~----tACS--~ 

tLZ 

Data Out ---------1( Data Valid 
High Impedance 

Notes: 1. WE = V1H 
2. OE=VIL 
3. Address valid prior to or coincident with CS transition low. 

Write Cycle I (OE= H, WE Controlled) 

Data In 

Data Out 

~--------twc-------~ 

-r""'"T"'"T"-d--r--r-" Iool------tcw------+I ~..._..._+..._..._..._ __ _ 

______ ~+.-............ 1oOII~--twp __ ·....:..1 __ ~ ,. ________ _ 

tOH 1-4---tow--..... II--";.:..;...,~ 
~~~~~~~~~~~ ~~---------

Data Valid 

High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM674256UH Series 

Write Cycle 2 (OE = H, CS Controlled) 

~---------------twc--------------~ 

Address 

~t~A2S~.---------tcw--------~ 

~-----------tAW-----------'~~~ 

'1 
~-------twp-------+V 

!+---tow------.... ,....:::..:..:...j 
~~~~~~~~~ ~~~~~,-

Data In Data Valid 

Data Out 
High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

Write Cycle 3 (OE = clocked, WE controlled) 

~-----------twc------------~ 

Address 

toHZ '2 

Data Out ________ -I_-..:.H:;;lig:;.;.h.;;;lm.;:;;ped=an;.;;;ce~ _ _+----___.,E_-
tow __ -I-.t""O!,!.H ~ 

Data In ___ .;.;H"",igh.;.;l;,;.;m!;..;ped;.;;;a;;;;n;;.;ce,---< Data Valid 
High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp), 
2. During this period, 1/0 pins are in the output state so that the input signals of opposite 

phase to the outputs must not be applied. 
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HM674256UH Series 

Write Cycle 4 (DE = clocked. CS controlled) 

~-------------twc------------~ 

Address 

Data In 

OataO~ __ ~H~ig~h~lm~p~~~M~ce~ ____________________________________ __ 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 

transition. output remain in a high impedance state. 

Write Cycle 5 (DE = L. WE controlled) 

~---------------twc--------------~ 

Address 

·2 

Data Out 
High Impedance 

Data In 

tow --+l~~ ~4 
High Impedance m~--"----------,:~ High Impedance 

-----...;;...--..;:-.------{ Data Valid 

Notes: 1. A write occurs during the overlap of.a low CS and a low WE (twp). 
2. During this period. I/O pins are output state so that the input signals of opposite phase 

to the outputs must not be applied. 
3. Output data is the same phase of write data of this write cycle. 
4. If CS is low during this period. 110 pins are in the output state. Then. the data input 

signals of opposite phase to the outputs must not be applied to them. 
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HM674256UH Series 

Write Cycle 6 (OE = L, CS controlled) 

Address 

Data Out 

Data In 

~--------------twc--------------~ 

----t-'--"'\. ""'......---------tcw----------..,--t ,---t-------

tAW '1 
\~-------twp~----~~ 

High Impedance 

High Impedance 

tOH 
tow ----II~--~ 

Data Valid 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). . 
2. If the CS low transition occurs after the WE low transition, output remain in a high 

impedance state. 
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HM678127UH Series---- Under development 

131072-words x 8-blts High Speed Static Access Memory 

Features Pin Arrangement 

• 131072-words x 8-bits organization 
• Directly TIL compatible input and output 
• Choice of 5.0 V or 3.3 V power supplies for 

output buffers 
• Completely static memory 
• No clock or timing strobe required 
• Super fast access time: 10/12 ns (max) 
• Revolutional pin arrangement 

Ordering Information 

Access 
Type No. time Package 

HM678127UHJ-10 10 ns 400 mil 32 pin 
PlasticSOJ 

HM678127UHJ-12 12 ns (CP-32DB) 

A10 

AS 
A4 

A3 
CS 

1100 
1101 

Vee 
Vss 

1/02 

1/03 

WE 
AO 
A1 

A2 
A9 

Pin Description 
Pin name 

AO-A16 

1/00-1107 

WE 

CS 

OE 

Vee 

Veeo 

Vsso 

Vss 

NC 

(Top View) 

Function 

Address input 

A11 

A12 

A6 
A7 

OE 
1/07 

1/06 

Vsso 
Veeo 
1/05 

1/04 

A13 

A14 
A15 
A16 

A8 

Data input/output 

Write enable 

Chip select 

Output enable 

+5 V power supply 

Output buffer power supply 

Output buffer ground 

Ground 

No connection 

Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM678127UH Series 

Block Diagram 

AO :;It. --0 Vcc - --0 Vcco 
• --0 Vsso 

Row • Memory Matrix --0 Vss • Decoder • 512 x 2048 

cr-- • 
~ c-

A8 

, I , , , 
~ 

~ 
- • • Column I/O 

I 
• ~ 

r--
Input 
Data Column Decoder 

1/00 

: Control 
o-!:r' I I I I 

1/07 

I~ ~I 
~9 666 6 A?6 

• • , I , 

r> 

I Read I Write Control I 
J ~ 

Function Table 

Input 

ts WE OE Output Mode Vcccurrent Reference cycle 

H X X High-Z Not selected IS8,IS81 

L H H High-Z Output disable Icc,lcCl 

L H L Data out Read Icc,lcCl Read cycle 1, 2, 3 

L L H Data in Write Icc,lcCl Write cycle 1, 2, 3, 4 

L L L Data in Write Icc,lcCl Write cycle 5, 6 
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HM678127UH Series 

Absolute Maximum Ratings 
Parameter Symbol Value Unit 

Supply voltage"1 Vee -0.5 to +7.0 V 

Voltage on any pin relative to VSS"1 VT -0.5 to Vee + 0.5 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr o to +70 ·C 

Storage temperature range (with bias) Tstg(bias) -10 to +85 ·C 

Storage temperature range Tstg -55 to +125 ·C 

Note: 1. With respect to Vss - Vsso 

For the DC and AC specifications shown in these tables. this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 

Recommended DC Operating Conditions (O°C ::;; Ta ::;; + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

5 V TTL compatible Veco 4.5 5.0 5.5 V 

3.3 V TTL compatible 3.0 3.3 3.6 V 

Vss. Vsso 0.0 0.0 0.0 V 

Input high voltage V1H 2.2 Vee + 0.5 V 

Input low voltage V1L -0.5 0.8 V 
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HM678127UH Series 

DC Characteristics (Vee = 5.0 V ± 10%, V ceo = 5.0 V ± 10 % or 3.3 V ± 0.3 V, 
V ss = V sso = 0 V, Ta = 0 to + 70°C) 

HM678127UH 

·10 ·12 

Parameter Symbol Min Max Min Max Unit Test conditions 

Input leakage current Ilul 2 2 IIA Vee = 5.5 V. VIN = 0 V to Vee 

Output leakage current IILOI 10 10 IIA CS = VIH orOE = VIH• , 
WE = VIL. VIIO = 0 V to VCCO 

Operating power supply Icc 120 120 mA CS = VIL• 1110 = 0 mA 
current 

Average operating current ICCl 200 190 mA Min. cycle. Ivo = 0 mA 

Standby power supply ISB 40 40 mA CS=VIH 
current 

ISBl 30 30 mA CS~ Vcc-0.2 V. VIN S 0.2 V 
orVIN ~ Vcc -0.2 V 

Output low voltage VOL 0.4 0.4 V IOL=8mA 

Output high voltage VOH 2.4 2.4 V 10H=-4 mA 

Capacitance (Ta =25°C, f=l MHz) 

Parameter Symbol Max Unit Test condition 

Input capacitance CIN"l 6 pF VIN=OV 

Input/output capacitance CIIO"l 10 pF VI/O=OV 

Note: 1. This parameter is sampled and has not been 100% tested. 
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HM678127UH Series 

AC Characteristics (Vee = 5 V ± 10%, V ceo = 5.0 V ± 10 % or 3.3 V ± 0.3 V, 
V SS = V SSO = 0 V, Ta = 0 to + 70°C, unless otherwise noted) 

Test conditions 

• Input pulse levels: V ss to 3.0 V 

• Input timing reference levels: 1.5 V 
• Output load: See figure 

+5V 

Output 

2550 

Output load A 

Read Cycle 

Parameter 

Read cycle time 

Address access time 

Chip select access time 

Chip selection to output in low-Z 

Output enable to output valid 

Output enable to output in low-Z 

Chip deselection to output in high-Z 

Output hold from address change 

• Input rise and fall time: 4 ns 
• Output reference level: 1.5 V 

+5V 

Output 

Symbol 

tRC 

tAA 

tACS 

tLZ'1, '2 

tOE 

toLZ'1, '2 

tHZ1, '2 

tOH 

2550 

Output load 8 

• including 
scope and jig 
capacitance 

(for tHZ, tLZ' tOHZ , tOLZ , t wz & tow) 

HM678127UH 

·10 ·12 

Min Max Min Max Unit 

10 12 ns 

10 12 ns 

10 12 ns 

3 4 ns 

5 6 ns 

0 0 ns 

0 5 0 6 ns 

3 4 ns 

Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured ±200 mV from steady state voltage with specified loading in Load (8). 
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HM678127UH Series 

Write Cycle 
HM678127UH 

-10 -12 

Parameter Symbol Min Max Min Max Unit 

Write cycle time twc·1 10 12 ns 

Chip selection to end of write tcw 8 10 ns 

Address valid to end of write tAW 8 10 ns 

Address setup time tAS 0 0 ns 

Write pulse width twp 8 10 ns 

Write recovery time tWR 0 0 ns 

Data valid to end of write tow 5 6 ns 

Data hold time tOH 0 0 ns 

Write enable to output in high-Z tWZ·2. ·3 0 5 0 6 ns 

Output disable to output in high-Z toHi2. ·3 0 5 0 6 ns 

Output active from end of write tow·2. ·3 0 0 ns 

Notes: 1. All write cycle timings are referred from the last valid address to the first transitioning address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured ±200 mV from steady state voltage with specified loading in Load (8). 
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HM678127UH Series 

Timing Waveforms 

Read Cycle 1 

~---------------tRC--------------~ 

Address 

tOE 

tOll 

'---- tACS ---1--.1 

tLl 
Data Out ----------------c 

High Impedance 

Note: 1. WE = VIH 

Read Cycle 2 

~---------------tRC:--------------~ 

Address 

Data Out Previous Data vSix Data Valid ·X 
Notes: 1. WE = VIH 

2. CS=VIL 
3. OE=VIL 
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HM678127UH Series 

Read Cycle 3 

--~ 1+---------tRC---------l~ r-----

1+-----tACS---~ 

Data Out ---------1( Data Valid 
High Impedance 

Notes: 1. WE = VIH 
2. OE= V1L 
3. Address valid prior to or coincident with CS transition low. 

Write Cycle 1 (OE = H, WE Controlled) 

WE 

Data In 

Data Out 

I+---------twc-------~ 

l+-'t'A-S-----tAw -----------1 
"1 

--------.c-k-~""' 1-11----- twp --'--~ ~--------

tOH 
1+----tow--+l---=:':":"'~ 

~~~~~~~~~r-~ ~~~~~~~ 

Data Valid 

High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM678127UH Series 

Write Cycle 2 (OE = H, CS Controlled) 

~--------------twc--------------~ 

Address 

~t~A~S~.---------tcw--------~ 

cs 

t+------------tAw ----------.... -.!.:..:..:..~ 
'1 

~-------twp-------.v 

Data In Data Valid 

Data Out 
High Impedance 

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

Write Cycle 3 (OE = clocked, WE controlled) 

~--------IWC-------~ 

Address 

----...!:~~~r"""'o.l4-----twP _'_I -.r;;:::::==l~----

10HZ 
'2 

DamOuI _________ ~.---~H~ig~h~lm.~~d~a~nc~e----+_--------~~---

lOW _-+/o .. I"",OH""+! 

Dam In ____ H....:ig'-h_lm....:~~da ... n_ce __ ___<. Dam Valid 
High Im~dance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are in the output state so that the input signals of opposite 

phase to the outputs must not be applied. 
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HM678127UH Series 

Write Cycle 4 (OE = clocked, CS controlled) 

~-------------twc------------~ 

Address 

Data In 

Data Out 
High Impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 

transition, output remain in a high impedance state. 

Write Cycle 5 (OE = L, WE controlled) 

~--------------twc--------------~ 

Address 

'1 
~------twp--------il 

'2 

Data Out 
High Impedance 

'4 
High Impedance .,.-l....,..-----~-h. High Impedance 

-------------< Data Valid Data In 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are output state so that the input signals of opposite phase 

to the outputs must not be applied. 
3. Output data is the same phase of write data of this write cycle. 
4. If CS is low during this period, I/O pins are in the output state. Then, the data input 

signals of opposite phase to the outputs must not be applied to them. 
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HM678127UH Series 

Write Cycle 6 (OE = L, CS controlled) 

Address 

Data Out 

Data In 

~--------------twc--------------~ 

----+--.. I+----------tcw-----------I~ r--+------

tAW "1 
~~-------twp~-----.~I 

High Impedance 

High Impedance 

tOH 
tow -----.... ---..t 

Data Valid 

Notes: 1. A write occurs during the overlap of a low OS and a low WE (twp). 
2. If the OS low transition occurs after the WE low transition, output remain in a high 

impedance state. 
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HM674100H Series -----------Preliminary 

1048576-word x 4 bit High Speed Static Random Access Memory 

Features 

'. 1048576-word x 4-bit organization 
• Directly TIL compatible input and output 
• +5V Single Supply 

• Completely static memory 
• No clock or timing strobe required 
• Super fast access time: 15/20/25ns (max) 
• Revolutional Pin Arrangement 

Ordering Information 

Organi- Access 
Type No. zation time Package 

HM674100HJP-15 15n5 400mil32 pin 
HM674100HJP-20 1Mx4 20n5 PlasticSOJ 
HM674100HJP-25 25n5 (CP-32DB) 

HM674100HTT-15 15n5 400mil32 pin 
HM674100HTT-20 1Mx4 20n5 Plastic TSOPII 
HM674100HTT-25 25n5 (TTP-32DA) 

Pin Description 

Pin Name Function 

Ao-A19 Address Input 

1/00-1/03 Input/Output 

WE Write Enable 

CS Chip Select 

DE Output Enable 

VCC +5V Power Supply 

VCCO Output Buffer Power Supply 

VSSO Output Buffer Ground 

VSS Ground 

NC Not Connect 

Pin Arrangement 

Ao 
A1 

A2 
Aa 
A4 
CS 

liD 
Vee 

Vss 

liD 
WE 

As 
As 
A7 

Aa 
A9 

(Top View) 

A19 

A18 

A17 
A16 

A15 

DE 

liD 
Vsso 

Veeo 

liD 
A14 

A13 

A12 

A11 

A10 

NC 

Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM674100H Series 

Block Diagram 

A ----4.~Xj---r~------------~ 
0- :::: _Vee 

A ~ _~ 

A_---[I::!:XJ 

Row 
A_---[~::rJ 

A----a~C1 
A_---[XJ Decoder 
A_---[XJ 
A_---[XJ 
A_---[XJ 

Memory Matrix 
1024 x 4096 

Ao----~~ __ ~~~ ______ ~--~ 

1~1 __ ~~>-~--~~--~------~--~~ 
;:- Column I~ = 

1~2 --HtO--l Input 

1~3 - .... ttf-l~)--; Data 
1~4 ~ Control Column Decoder 

Function Table 

Input 

~ W! C5l 
Mode I~ Pin Vee Current Ref. Cycle 

H X X Not Selected High Z lSI. 1581 

L H H Output Disabled High Z lee. leel 

L H L Read Data Out lec. lcel Read Cycle (1). (2). (3) 

L L H Write Data In Icc. le~, Write Cycle (1). (2). (3). (4) 

L L L Write D.ta Out lec. lccl Write Cycle (5). (6) 
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HM674100H Series 

Absolute Maximum Ratings 

Item Symbol Rating Unit 

Supply Voltage 1) Vee -0.5 to +7.0 V 

Voltage on any pin relative to Vss 1) VT - 0.5 to Vee + 0.5 V 

Power dissipation PT 1.0 W 

Operating Temperature Range Topr o to + 70 "C 

Storage Temperature Range (with bias) Tstg(Bias) - 10 to +85 "C 

Storage Temperature Range Tstg - 55 to +125 "C 

Notes 1) With respect to V 55 • V 550 

Under the de and ac specifications shown in the Tables, this device is tested under the minimum transverse 

air flow exceeding 500 linear feet per minute. 

Recommended DC Operating Conditions (O°C ~ Ta ~ 70°C) 

Item Symbol min typ max Unit 

Supply Vee. Veeo 4.5 5.0 5.5 V 

Voltage Vss, Vsso 0.0 0.0 0.0 V 

Input High Voltage VIH 2.2 Vee + 0.5 V 

Input Low Voltage VIL TBD 0.8 V 

DC and Operating Characteristics 

(VCC=VCCO=5.0V ±10';', VSS=VSSO=OV, Ta=O to +70°C) 

Item Symbol Test Conditions -15 -20 -25 Unit 

min max min max min max 

Input Leakage Current IILlI Vee. 5.5 V, VIN-OVtoVee 2 2 2 pA 

Output Leakage Current IILOI 
l!".VIH or ~.V'H,wr-VIL 

10 - 10 - 10 pA 
VI/O.OVtoVec 

Operating Power Supply Current Icc cr -VIL, 1110 - 0 mA 120 - 120 - 120 mA 

Average Operating Current ICCI min cycle, 11/0.0 mA 220 - 200 - 160 mA 

lSI ~ • VIH, VIN • VIH or V,L 100 - 80 - 60 mA 

Standby Power Supply Current 1511 ~il:Vec-O.2V 20 - 20 - 20 mA 

VIN :ii 0.2 V or VIN 0: Vcc - 0.2 V 

Output Low Voltage VOL IOL -8mA 0.4 0.4 0.4 V 

Output High Voltage VOH IOH--4mA 2.4 - 2.4 2.4 V 
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HM674100H Series 

AC Characteristics 

(VCC=VCCO=5 V± 10%, Vss=VSSO=O V, 
Ta = O°C to 70°C, unless otherwise noted.) 

• Read Cycle 

Item Symbol -15 -20 
min max min max min 

Read Cycle Time t RC 15 20 25 

Address Access Time tAA 15 20 

Chip Select Access Time tAcs 15 20 

Chip Selection to Output in Low Z tu 1),2) 5 5 

Output Enable to Output Valid toE 8 10 

Output Enable to Output in Low Z toll 1),2) 2 2 2 

Chip Deselection to Output in High Z tHZ 1),2) 0 6 0 8 0 

Output Hold from Address Change tOH 5 5 5 

Notes 1) This parameter is sampled and not 100% tested. 

2) Transition is measured ± 200 mV from steady state voltage with specified loading 
in Load(8) . 

• Write Cycle 

Item Symbol -15 -20 

min max min max min 

Write Cycle Time twc 1) 15 20 25 

Chip Selection to End of Write tcw 12 - 15 17 

Address Valid to End of Write tAW 12 15 17 

Address Setup Time t AS 0 0 0 

Write Pulse Width twp 12 15 17 

Write Recovery Time tWR 3 3 3 

Data Valid to End of Write tDw 8 10 15 

Data Hold Time tDH 0 0 0 

Write Enable to Output in High Z twz 2).3) 0 6 0 8 0 

Output Disable to Output in High Z toHZ2),3) 0 6 0 8 0 

Output Active from End of Write tow 2),3) 2 2 2 

Notes 1) All Write Cycle timings are referenced from the last valid address to the first 

transitioning address, 
2) This parameter is sampled and not 100% tested. 
3) Transition is measured ± 200 mV from steady state voltage with specified loading 

in Load(B). 

HITACHI 

-25 Unit 
max 

ns 

25 ns 

25 ns 

ns 

15 ns 

ns 

15 ns 

ns 

-25 Unit 

max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

12 ns 

10 ns 

ns 
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Capacitance (Ta = 25°C, f = IMHz) 

Item Symbol max 

Input Capacitance 

InputlOutput Capacitance COO I) 10 

Notes 1) This parameter is sampled and not 100% tested. 

AC Test Conditions 

• Input pulse levels: V S8 to 3.0 V 
• Input timing reference levels: 1.5 V 
• Output Load: See figure 

+ SV 

Output 4800 Output 

30pF* 

Output Load A 

HM674100H Series 

Unit Test Condition 

pF 

pF V'IO- 0V 

• Input rise and fall times: 4ns 
• Output reference levels: 1.5 V 

+ SV 

Output Load B 

* including 
scope and jig 
capacitance 

(for t HZ• tu. toHZ' tau. twz & tow) 
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HM674100H Series 

Timing Waveforms 

Read Cycle -1 1) 

~-------------~c------------~~ ----, ,--------
Address 

Data Out -----------( 

Read Cycle - 2 1>.1)'3) 

Data Out Previous Data Valid Data Valid 

Notes 1) WE.vIH 

2) ~.VIL 
3) t5r.VIL 

Read Cycle - 3 1)'1),3) 

tllC , ~ cs 
~ 1 

tACS ~ 

~tu~XX" ~ Data Out Data Valid 
High Impedance "" .) \.. ~ -

Notes 1) wr.VIH 

2) i5E.VIL 

3) Address valid prior to or coincident with B'transition low. 
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HM674100H Series 

Timing Waveforms 

Write Cycle-l 1) (Oi=H, WE Controlled) 

~-------------t~------------~ 
----~ ,---------

Address 

cs 

WE 

Data In Data Valid 

High Impedance 
DataOut---------------------------------------------------

Notes 1) A write occun during the overlap of a low~ and a low wrttwP). 

Write Cycle - 2 1) (OE = H, CS Controlled) 

1+-------~ -------~ 
----~ ,--------

Address 

High Impedance 
Data Out -....;.;;:;;.,;;.;.;.:;;.;.;;.;.;.;...-------------------------------------

Notes 1) A write occun during the overlap of a low ~ and a low wrttwP). 
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HM674100H Series 

Timing Waveforms 

WriteCycle-31),1) (OE=Clocked, WE Controlled) 

twc 

Address '" 'If j~ j~ 

oe.l I I / Jf 
, 
~\\\\ 

I 
cs\ \ \ " \~ 

tcw j'l I 1111/ 
tA • J I 

tAW 
4 tu 

[11 ~ 

[21\\,\ 

twp , 
We ) tou [21 

toHZ 

" High Impedance '~ 
Data Out 

/ ~ I+- tow t D .. 

; 

Data In 
High Impedance ~X\V Data Valid 

\ItX",Hi9h Impedance 

" .Ir'\... /1\ J 
Notes 1) A write occurs during the overlap of a low ~ and a low Wf(twr). 

2) During this period, 110 pins are in the output state so that the input signals of 
opposite phase to the outputs must not. be applied. 

Write Cycle - 4 I). 2) (OE = Clocked, CS Controlled) 

twc 

Address 'II' 
, 
( J~ J 

oe'/ / / V I j ir21 
, 
~\\\\ 

~tAS tcw 

Ts 
, , 

r\ j t .... 

WE\\\ 1\\ \ \~twr[11 ) r/ / 1//// 
_trow t D .. 

VX II Data Valid X'V Data In AJ ~ J'-

Data Out 
High Impedance 

Notes 1) A write occurs during the overlap of a low -n and a low iJIir(twr). 
2) If B"low transition occurs simultaneously with the or high transition or after the c5r 

, 

transition, output remain in a high impedance state. 
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Timing Waveforms 

Write Cycle -I I), I)' 3), 4) (OE = L, WE Controlled) 

HM674100H Series 

~--------------twc ------------~~ --..,. ,----
Address 

WE 
---r~\:,J..--- twp [11 

[21 

Data Out 
- ___ -_"I""_~;;;;rI High Impedance 

High Impedance 
Dati In -------;...----_<. Dati Valid 

Notes 1) A write occurs during the overlap of a low~ and a low ~twP). 
2) During this period. 110 pins are output state so that the input signals of opposite 

ph.sa to the outputs must nit be applied. 
3) Output dati is the same phase of write dati of this write cycle. 
4) If l:r Is low during this period. 110 pins are In the output state. Then. the dati 

input signals of opposite phase to the outputs must not be applied to them. 

WriteCycle-8 1),1) (~=L,"N Controlled) 

i4-------twc ------.. --, ,-------
Address 

----t~n.---- tcw ----+1,--+-----

OatiOut--------I~~_I-~;...~~~~----------

High Impedance 
Dati In -----~-~----_<. 

Notes 1) A write occurs during the overlap of a low""B and a low Wf(twP). 
2) If the tr low transition occurs after the WE low transition. output remain in a high 

impedance state. 

HITACHI 
Hitachi America, Ltd .• Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 2-55 



HM101484HF-4/4.5 -----------Preliminary 

4096-word x 4 bit Fully Decoded Random Access Memory Eel I/O 

Description 

The HMlOl484H is EeL lOOk compatible, 
4096-word by 4-bit read/write random access 
memory developed for high speed systems such as 
scratch pads and control/buffer storage. 

Features 

• 4096 x 4-bitorganization 
• Fully compatible with lOOk ECL level 
• Address access time: 4/4.5 ns (max) 
• Write pulse width: 5ns (min) 
• Low power dissipation: lOOOmW (typ) 

Ordering Information 

Type No. 
Access 
time Package 

HM101484HF-4 . 4 ns 28pin 
Ceramic Flat 
(FG-280) HM101484HF-4.5 4.5 ns 

Pin Description 

Pin Name Function 

Ao-A11 Address Input 

010-013 Data Input 

000-003 Data Output 

WE1, WE2 Write Enable 

CS Chip Select 

Vee Ground 

VEE Supply Voltage 

Pin Arrangement 

010 

011 
012 

013 

000 
001 

Vee 

Vee 

002 

003 

Ao 
A1 

A2 
Aa 

(Top View) 

HITACHI 

CS 

WE2 

WE1 

Vee 

A11 

A10 

As 
VEE 

Vee 

As 
A7 

As 
Ar, 

A4 
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HM101484HF 

Block Diagram 

Function Table 

Input 

~ 9m wn Din 
Output Mode 

H X 1) X X 1) L Not Selected 

L L L L L Write ·0· 

L L L H L Write ·1· 

L X H X 1) Dout 2) Read 

L H X X 1) Dout 2) Read 

Note 1) Don't Care 

2) Read Out Noninvent 

Absolute Maximum Rating (Ta = 25°C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage Vln + 0.5 to VEE V 

Output Current lout -30 mA 

Storage Temperature Tdg -65 to +150 "C 

Storage Temperature T.,(BiaS) 1) - 55 to + 125 "C 

Note 1) Under Bias, (VEE. - 6.0V min) 

HITACHI 
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HM101484HF 

Electrical Characteristics 

• DC Characteristics (VEE = -5.2 V, RL=ISOQ to -2.0 V, Tc=O to +715°C) 

Item Symbol min(B) typ max(A) Unit Test Condition 

VOH -1025 -955 -880 mV 
Output Voltage 

VOL -1810 -1715 -1620 mV 
Vln - VIHA or VILB 

VOHC -1035 mV 
Output Threshold Voltage . Vln - VIHB or VILA 

VOLC -1610 mV 

VIH -1165 -880 mV Guaranteed Input Voltage 
Input Voltage 

VIL -1810 -1475 mV High/Low for All Inputs 

IIH 220 pA Vln-VIHA 

Input Current IlL 0.5 170 pA Vln-VILB ~ 

- 50 pA Others 

Supply Current lEE - 300 mA All Outputs Open tcvc - 8ns 

• AC Characteristics (VEE = -15.2 V ± 15%, Tc = 0 to + 715°C) 

Read Mode 

HM101484HF·4 HM101484HF-4.5 

Item Symbol min typ max min typ max Unit Test Condition 

Chip Select Access Time tACS 4 4.5 ns 

Chip Select Recovery Time ~cs 3 3 ns 

Address Access Time tAA 4 4.5 ns 

Write Mode 

HM101484HF-4 HM101484HF-4.5 

Item Symbol min typ max min typ max Unit Test Condition 

Write Pulse Width tw 5 5 ns W'"W min 

Data Setup Time twso 1.5 1.5 ns 

Data Hold twHo 1.5 1.5 ns 

Address Setup Time tWSA 1.5 1.5 ns tw-twmin 

Address Hold Time twHA 1.5 1.5 ns 

Chip Select Setup Time twscs 1.5 1.5 ns 

Chip Select Hold Time tWHCS 1.5 1.5 ns 

Write Disable Time tws 3 3 ns 

Write Recovery Time tWR 5.5 6 ns 
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RiHlll'aIl Tlme 

Item Symbol 

Output Rise Time t, 

Output Fall Time t, 

Capacitance 

Item Symbol 

Input Capacitance Cin 

Output Capacitance Cout 

Test Condition 

• Loading Condition 

Test Circuit 

Vee (GND) 

0.01 ... F;t 

R..-Son 
Ct. - SpF 

M.U.T. 

-2.0V 

HM101484HF 

min typ max Unit Test Condition 

ns 

ns 

min typ max Unit Test Condition 

2 pF 

3 pF 

• Input Pulse 

-0.9V 

-1.7V 

tr-tf- 1.0ns typ 

(Includes probe and jig capacitance) 
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HM101484HF 

Timing Waveforms 

• Read Mode 

• Write Mode 

~~ r-
J 

Ad dress " ,~ 
so,. 1 \ 11\ 

--- --- --"'\ ,-- --- ---
so,. j r ' \. '-- _________ ..J Din 

t+twHD~ , 
\. so,. ~ 

_twsA .. twso ... jl+--~ --t 
tw twHcs -- ~--

ut twscs )~ }'f so,. Do 

ctwst III--- twR ---. 
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HM101514 Series --------'---
262,144-word x 4-blt Random Access Memory 

The Hitachi HMlOI514 is ECL 100 K compatible, Pin Arrangement 
262,144 words by 4 bits read/write random access 
memory developed for high speed systems. 

Features 

• 262,l44-words x 4 bit organization 
• Fully compatible with 100 K ECL level 
• 0.8 Ilm Hi-BiCMOS process 
• Address access time: 13/15 ns max 
• Write pulse width : 8/9 ns min 
• Low power dissipation: 800 mW typ 
• Output obtainable by wired-OR (open emitter) 

Ordering Information 

1YpeNo. Acce.ss time Package 

HM101514JP-13 13 ns 

HM101514JP-15 15 ns 

400-mil 32-pin 
plasticSOJ 
(CP-320) 

A14 
A15 
A16 
A17 
CS 
010 

000 

Vee 
VEE 

001 
011 
WE 
AO 
A1 
A2 
A3 

A13 

A12 

A11 
A10 
A9 

013 
003 

VEE 

Vee 
002 

012 
AS 
A7 
A6 
AS 
A4 

(Top view) 

Pin Description 

Pin name Function 

AO-A17 Address input 

010-013 Oata input 

000-003 Oataoutput 

WE Write enable 

CS Chip select 

Vee Ground 

VEE Supply voltage 
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HMI01514 Series 

Block Diagram 

AS 
A6 
A7 
AO 
A1 
A2 

A15 

A16 
A17 

Function Table 

Input 

CS WE 

H X·1 

L L 

L L 

L H 

Notes: 1. Irrelevant. 
2. Read out non invert. 

~ 
.~ 
:g 
CD 
"0 

8 
CD 
V x 

WE 

CS 

Din 

X·1 

L 

H 

X·1 

A3A4A13A14A11 A12A8A9A10 

Memory cell array 
262144 words x 1 bits 

Block 1 Block 2 Block 3 Block 4 

010 000 011 001 012 002 013 003 

Output 

L 

L 

L 

Dout*2 

HITACHI 

Mode 

Not selected 

Write "0" 

Write "1" 

Read 
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Absolute Maximum Rating (Tj = 125°C max) 

Parameter Symbol 

Supply voltage VeetoVcc 

Input voltage Vin 

Output current lout 

Power dissipation PT 

Operating temperature Topr 

Storage temperature Tstg 

Storage temperature Tstg (Bias) '1 

Notes: 1. Under bias (Vee = --6.0 V min) 
2. Case temperature 

HMIOlS14 Series 

SOJ 

Rating Unit 

+0.5 to -7.0 V 

+0.5 to Vee V 

-30 mA 

1.2 W 

Oto +85'2 °C 

-55 to +125 °C 

-10 to +85'2 °C 

DC Characteristics (VEE = -5.2 V, RL = 50 n to -2.0 V, Tc = 0 to +75°C) 

Parameter Symbol Mln(S) Typ Max (A) Unit Test condition 

Output voltage VOH -1025 -955 -880 mV Vin = VIHA or VILB 

VOL -1810 -1715 -1620 mV 

Output threshold voltage VOHC -1035 mV Vin '" VIHB or VILA 

VOLC -1610 mV 

Input voltage VIH -1165 -880 mV Guaranteed input voltage 
HigMow for all inputs 

VIL -1810 -1475 mV 

Input current IIH 220 IlA Vin = VIHA 

IlL 0.5 170 IlA Vin = VILB OS 

-50 IlA Others 

Supply current lee -200 mA All outputs open 
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HMI01514 Series 

AC Characteristics (VEE = -5.2 V ± 5%, Tc = 0 to +75°C) 

Read Mode 

HM101514·13 HM101514-15 

Parameter Symbol Min Typ Max Min lYP Max Unit Test condition 

Chip select access time tACS 10 10 ns 

Chip select recovery time tRCS 10 10 ns 

Address access time tAA 13 15 ns 

Write Mode 

HM101514-13 HM101514-15 

Parameter Symbol Min lYP Max Min Typ Max Unit Test condition 

Write pulse width tw 8 9 ns tWSA = tWSA min 

Data setup time tWSD 2 3 ns 

Data hold tWHD 3 3 ns 

Address setup time twSA 2 3 ns tw=twmin 

Address hold time tWHA 3 3 ns 

Chip select setup time tWSCS 2 3 ns 

Chip select hold time tWHCS 3 3 ns 

Write disable time tws 13 1,5 ns 

Write recovery time tWR 16 18 ns 

RiseIFall Time 

Parameter Symbol Min Typ Max Unit Test condition 

Output rise time tr 1.5 ns 

Output fall time tf 1.5 ns 
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Capacitance 

Parameter Symbol 

Input capacitance Cin 

Output capacitance Cout 

Test Circuit and Waveforms 

Loading Condition 

Test Circuit 

Vcc(GND) 

M.U.T. 

0.Q1 ~F;J; VEE 

RL=50n 
CL;= 30 pF 

Dout 

-2.0V 

(Includes probe and jig capacitance) 

Read Mode 

CS 

Cout 

HMI01514 Series 

Min 1YP Max Unit Test condition 

3 pF 

5 pF 

Input Pulse 

-O.9V -----------r',.------. 

-1.7V , , 
:........: tr , , 

, ' , ' 
;"':t, 

tr = tf = 2.0 ns typ 

Addre~ 

Cout 
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HMI01514 Series 
. Write Mode 

CS 50% 1\ 
~~--------------------------~ 

v--
J 

Address S00/1K )K "--______________ ...J '-_+-__ 

Din 
------ ------ ----\ V \ ;----------- ------
__ -l-_-I-_S_O"ll.-JO) \ ____________________________ ~;l\'____I--+_--

I~ 
\ 

1\.50% 
1I 

tWSD j tWHA WE 

tWSA tw tWHCS 

twscs \ VSO% 
I\. / Dout 

~ tWR 
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HM101510 Series---------
1,048,576-word x 1-blt Random Access Memory 

The Hitachi HMI015tO is ECL 100 K compatible, Pin Arrangement 
1,048,576 words by 1 bits read/write random 
access memory developed for high speed systems. A15 28 A14 

Features A16 2 27 A13 

A17 26 A12 
• 1.048,576-words x 1 bit organization A18 4 25 All 
• Fully compatible with 100 K ECL level 

A19 5 24 Al0 • 0.8 ~m Hi-BiCMOS process 
• Address access TIme: 15 ns max es 6 23 A9 
• Write pulse width: 9 ns min Vee 7 22 VEE 
• Low power dissipation: 700 mW typ 

VEE 8 21 Vee • Output obtainable by wired-OR (open emitter) 
01 9 20 00 

Ordering Information WE 10 19 A8 

Type No. Access time Package AO 11 18 A7 

Al 12' 17 A6 
HM101510F-15 15ns 28 pin ceramic 

flat A2 13 16 A5 

(30 mil lead pitch) A3 14 15 A4 
(FG-280B) 

(Top view) 

Pin Description 

Pin name Function 

AO-A19 Address input 

01 Oata input 

00 Oataoutput 

WE Write enable 

es ehipselect 

Vee Ground 

VEE Supply voltage 
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HMI01510 Series 
Block Diagram 

A3 A4 A14 A15 A9 A19 A12 A13 A10 A11 

A5 
A6 
A7 ~ 
AO 

·c :g Memory cell array 
A1 CD 

1 1048576 words x 1 bit 
A2 

A16 "0 

A17 
x 

A18 

WE RIW circuit 
CS 

01 DO 

Function Table 

Input 

CS WE Din Output Mode 

H X*1 X*1 L Not selected 

L L L L Write ·0" 

L L H L Write "1" 

L H X*1 Oout*2 Read 

Notes: 1. Irrelevant 
2. Read out non invert 
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HMI01510 Series 

Absolute Maximum Rating (Ta = 25°C) 

Parameter Symbol Rating Unit 

Supply voltage VEEtoVcc +0.5 to -7.0 v 

Input voltage Yin +0.5 to. VEE v 

Output current lout -30 rnA 

Storage temperature Tstg -65 to +150 

Storage temperature Tstg (Bias)*1 -55 to +125 

Note: 1. Under bias (VEE = -6.0 V min) 

DC Characteristics (V BE = -5.2 V, RL = 50 Q to -2.0 V, Tc = 0 to +7 5°C) 

Parameter Symbol Min (B) Typ Max (A) Unit Test condition 

Output voltage VOH -1025 -955 -880 mV Yin = VIHA or VILB 

VOL -1810 -1715 -1620 mV 

Output threshold voltage VOHC -1035 mV Yin = VIHB or VILA 

VOLC -1610 mV 

Input voltage VIH -1165 -880 mV Guaranteed input voltage 
HigMow for all input 

VIL ~1810 -1475 mV 

Input current IIH 220 ~ Vin = VIHA 

IlL 0.5 170 ~ Vin .. VILB CS 

-50 ~ Others 

Supply current lEE -180 rnA All outputs open 

AC Characteristics (VEE = -5.2 V ± 5%, Tc = 0 to +75°C) 

Read Mode 

Parameter Symbol Min lYP Max Unit Test condition 

Chip select access time 10 ns 

Chip select recovery time 10 ns 

Address access time 15 ns 
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HMIOlSlO Series 

Write Mode 

Parameter Symbol Min Typ Max Unit Test condition 

Write pulse width tw 9 ns tWSA" tWSA min 

Data setup time tWSD 3 ns 

Data hold tWHD 3 ns 

Address setup time twSA 3 ns tw ... twmin 

Address hold time tWHA 3 ns 

Chip select setup time twscs 3 ·ns 

Chip select hold time tWHCS 3 ns 

Write disable time tws 15 ns 

Write recovery time -tWA 18 ns 

RiselFall TIme 

Parameter Symbol Min Typ Max Unit Test condition 

Output rise time tr 1.5 ns 

Output fall time 1t 1.5 ns 

Capacitance 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance Cin 3 pF 

Output capacitance Cout 5 pF 
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Test Circuit and Waveforms 

Loading Condition 

RL=50n 
CL=30pF 

Test Circuit 

Vee (GND) 

M.U.T. 
Dout 

-2.0V 

(Includes probe and jig capacitance) 

Read Mode 

CS 

Dout 

HMI01510 Series 

Input Pulse 

-0.9 V -----------rr----..... 

-1.7V , , , 
:.-.: tr , , 

tr = tf = 2.0 ns typ 

Address 

Dout 
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HMI01510 Series 
Write Mode 

cs 50% r\. 
V--

J 

Address .\ V \V 
50%J r\. } r\. 

Din 
------ ------ ------ ----------\,/ \ 

,----, 
50%J ' , r\. 

,----------------------------~ 
~ 

WE " 1\50% 1/ 
~ J tWHA 

tWSA tw tWHCS 

Dout 
twscs \ J/ 

1\ J 50% 

~ tWR 
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HM101513 Series---------
262,144-word x 4-bit I 524,288-word x 2-bit Random Access Memory 

The Hitachi HMlO1513 is ECL 100 K compatible, Pin Arrangement 
reconfigarable 262,144 words by 4 bits or 524,288 ,-------------------, 
words by 2 bits read/write random access memory 
developed for high speed systems. With the 
OIl/MODE pin held at VEE, the organization 
becomes from 256 k x 4 to 512 k x 2. 

Features 

• Reconfigaratible 262, 144-words x 4 bit/524,288-
words x 2 bit organization 

• Fully compatible with 100 K ECL level 
• 0.8 Ilm Hi-BiCMOS process 
• Address access time: 15 ns max 
• Write pulse width: 9 ns min 

Low power dissipation: 800 mW typ 

Ordering Information 

lYpeNo. Access time Package 

HM101513F-15 15 ns 32-pin 
ceramic flat 
(30 mil lead pitch) 

A14 A13 

A15 A12 

A16 A11 

A17 A10 

CS A9 

010 013/A1S* 

000 003/001* 

Vee VEE 

VEE Vee 
*001/000 0021001· 

0111M00E 0121011* 

WE AS 

AO A7 

A1 A6 

A2 AS 
A3 A4 

(Top Vie~) 
• : 256 k X4/512 k X2 

Pin Description 

Pin name Function 

AO-A18 Address input 

010-013 Oata input 

000 - 003, COO - 001 Oataoutput 

WE Write enable 

CS Chip select 

Vee Ground 

VEE Supply voltage 

MOOE Mode select 
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HMI01513 Series 

Block Diagram 

• 256 k x 4 Organization 

A1 

• 512 k x 2 Organization 

A5 
A6 
A7 
AO 
A1 
A2 
A15 
A16 
A17 

WE 
CS 

A3 

Memory Cell Array 
262,144 words x4 bits 

Block 1 Block 2 Block 3 Block 4 

010 000 011 001 012 002 013 003 

A3 A4 A13A14 A18 A11 A12 A8 A9 A10 

010 

Memory Cell Array 
524,288 words x2 bits 

000 000 011 001 
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HM101S13 Series 
Function Table 

Input 

OS WE Din Output 0iJiPiji Mode 

H x·1 x·1 L H Not selected 

L L L L H Write "0" 

L L H L H Write "1" 

L H x·1 Dou(2 Dou(3 Read 

Notes: 1. Irrelevant. 
2. Read out non invert. 
3. Read out invert. 

Absolute Maximum Rating (Ta = 25°C) 

Parameter Symbol Rating Unit 

Supply voltage VEE to Vee +0.5to-7.0 v 

Input voltage Vin +0.5 to VEE v 

Output current lout -30 mA 

Storage temperature Tstg -65 to +150 

Storage temperature Tstg (Biasf1 -55 to +125 

Note: 1. Under bias (VEE = -6.0 V min). 
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HMIOlS13 Series 

DC Characteristics (VEE = -5.2 V, RL = 50 0 to -2.0 V, Tc = 0 to +75°C) 

Parameter Symbol Min (8) lYP Max (A) Unit Test condition 

Output voltage VOH -1025 -955 -880' mV Vin = VIHA or VILB 

VOL -1810 -1715 -1620 mV 

Output threshold voltage VOHC -1035 mV Vin = VIHB or VILA 

VOLC -1610 mV 

Input voltage VIH -1165 -880 mV Guaranteed input voltage 
HigMow for all inputs 

VIL -1810 -1475 mV 

Input current IIH 220 ~ Vin= VIHA 

IlL 0.5 170 ~ Vin = VILB CS 

-50 ~ Others 

Supply current lEE -200 mA All outputs open 
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HMI01513 Series 

AC Characteristics (VEE = -5.2 V ± 5%, Tc = 0 to +75°C) 

Read Mode 

Parameter Symbol Min Typ Max Unit Test condition 

Chip select access time tACS 10 ns 

Chip select recovery time tRCS 10 ns 

Address access time tAA 15 ns 

Write Mode 

Parameter Symbol Min lYP Max Unit Test condition 

Write pulse width tw 9 ns tWSA = tWSA min 

Data setup time tWSD 3 ns 

Data hold tWHD 3 ns 

Address setup time tWSA 3 ns tw=twmin 

Address hold time tWHA 3 ns 

Chip select setup time twscs 3 ns 

Chip select hold time tWHCS 3 ns 

Write disable time tws 15 ns 

Write recovery time tWR 18 ns 

RiseIFalI Time 

Parameter Symbol Min lYP Max Unit Test condition 

Output rise time tr 1.5 ns 

Output fall time tf 1.5 ns 

Capacitance 

Parameter Symbol Min lYP Max Unit Test condition 

Input capacitance Cin 3 pF 

Output capacitance Cout 5 pF 
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HMI01513 Series 

Test Circuit and Waveforms 

Loading Condition 

Test Circuit 

Vcc(GND) 

M.U.T. 
Dout 

O.o1I1F~ VEE -2.0V 

RL=50n 
CL-30pF 

(Includes probe and jig ~pacitance) 

Read Mode 

cs 

Dout 

Input Pulse 

-0.9 V -----------rr-----.. 

-1.7V , . 
:.......; tr . , 

tr = tf = 2.0 ns typ 

Address 

Dout 
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HMI01513 Series 
Write Mode 

cs 50% 1\ 
Ir-

/ 

" K \1.1 
50%1 /1\ 

Address 

------ ------ ----, ------ ------1/ ""\ ,-----, , 
50%/ 

',----- --- --- -- ---- -- - --- -- ---",' 1\ 
I~ 

\ 1\ 50% 
1/ 

tWSD / tWHA 
~ 

Din 

WE 
EI 

tWSA tw tWHCS 

twscs \ /V50% 1\ Dout 

tws tWA --
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HM101515 Series---------
262,144-words x 4-blts Fully Decoded Random Access Memory 

Description 

The HMI01515 is ECL lOOK compatible. 
262,144-word by 4-bit read/write random access 
memory developed for high speed systems such as 
scratch pads and controllbuffer storage. 

Features 

• 262,144 x 4-bit organization 
• Fully compatible with lOOK ECL level 
• Address access time: 15 ns (max) 
• Write pulse width: 9 os 
• Low power dissipation: 800 mW (typ) 
• CommooI/O 

Ordering Information 

lYpeNo. Access time Package 

HM101515F-15 15 ns 32-pin ceramic 
flat (30-millead 
pitch) (FG-320) 

Pin Arrangement 

NC 

A14 

A15 

A16 

A17 

CS 

0100 

Vee 

Vee 
0101 

WE 

AO 

A1 

A2 

A3 

NC 

(Top View) 

Pin Description 

Pin Name Function 

AO-A17 Address input 

OVOO-01/03 Data input/output 

WE Write enable 

OS Chip select 

OE Output enable 

Vee Ground 

Vee Supply voltage 

HITACHI 

A13 

A12 

A11 

A10 

A9 

OE 

0103 

Vee 

Vee 
0102 

AS 

A7 

A6 

A5 

A4 

NC 
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HMI01515 Series 

Block Diagram 

A3 A4 A13 A14 A11 A12 AS 

A5 
A6 

A7 iii 
AO 

of: 
0 Memory Cell Array 

A1 "i:: 
Q) 

262144 words x 4 bits 
A2 "8 

(J 

A15 
Q) 

0 

A16 x 
A17 Block 1 Block 2 Block 3 Block 4 

WE 
CS 
OEO 

0100 0101 0102 0103 

Function Table 

Input 1/0 

CS WE OE 01 DO Mode 

H x x x L Not selected 

L L x L L Write 0 

L L x H L Write 1 

L H L L 01'1 Read 

L H H x L Output disable 

x: Don't care 

Note: 1. Write data = Read data 
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HMI01515 Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee to Vcc +0.5to-7.0 V 

Input voltage Vin +0.5 to Vee V 

Output current lout -30 mA 

Storage temperature Tstg -65 to +150 DC 

Storage temperature (bias) Tstg (Bias)"1 -55 to +125 DC 

Note: 1. Under bias (Vee = -8.0 V min.) 

DC Characteristics (VEE = -5.2 V, RL = 50 Q to -2.0 V, Tc = 0 to + 75°C) 

Parameter Sym~ol Min Typ Max Unit Test Condition 

Output voltage -1025 -955 -880 mV 

-1810 -1715 -1620 mV 

Output threshold voltage VOHc -1035 mV Vin = V1H(min) or V1dmax) 

-1610 mV 

Input voltage -1165 -880 mV Guaranteed input voltage 
high/low for all inputs 

V1L -1810 -1475 mV 

Input current 220 IlA Vin = V1H(max) 

170 IlA Vin = V1dmin) CS,OE 

-50 IlA Others 

Supply current lee -200 mA All outputs open 
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HMI01515 Series 

AC Characteristics (VEE = -5.2 V ± 5%, Tc = 0 to +75°C) 

Read Mode 

Parameter Symbol Min lYP Max UnH Test CondHlon 

Chip select access time tACS 10 ns 

Chip select recovery time tRCS 10 ns 

Address access time tAA 15 ns 

Output enable access time. tAOE 10 ns 

Output enable recovery time tROE 10 ns 

EI Write Mode 

Parameter Symbol Min Typ Max Unit Test condition 

Write pulse width tw 9 ns tWSA = tWSA min 

Data setup time tWSD 9 ns 

Data hold tWHD 3 ns 

Address setup time tWSA 3 ns tw=tw min 

Address hold time tWHA 3 ns 

Chip select setup time twscs 3 ns 

Chip select hold time tWHCS 3 ns 

Write disable time tws 15 ns 

Write recovery time tWR 18 ns 

Address setup time tCSA 3 ns CS control 

Address hold time tcHA 3 ns CS control 

Write pulse width tcw 9 ns CS control 

Rise/Fall Time 

Parameter Symbol Min lYP Max Unit Test Condition 

Output rise time tr 1.5 ns 

Output fall time tf 1.5 ns 
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HMI01515 Series 

Capacitance 

Parameter SymbOl Min Typ Max Unit Test Condition 

Input capacitance Cin 3 pF 

Output capacitance Cout 5 pF 

AC Test Condition Input Pulse 

Test Circuit 

Vee (GND) 

M.U.T. 
Dout -0.9 V -----------;r----.... 

-1.7V , , , ' 

0.01 J.lF;t: Vee -2.0V 

1"'-': tr , , ;.-.: tf 
, , 

RL=50n 
CL = 30 pF (Includes probe and jib capacitance.) tr = tf = 2.0 ns typ 
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Timing Waveforms 

ReadMocie 

-- t 
Dout 

cs '\ 

r\ 

Dout 

OE \ ... 
r\ 

Dout 

0ii;~ 

tACS 

J 

tAOE 

1 

HITACHI 

HMI01515 Series 

* 
Wilh 

) 
( 

tRCS 

\ 
\ 

/ 
) 

tROE 

\ .... 
\ 
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HMI01515 Series 

Write Mode 

OEControl 

\/ \/ 
/\ /'\ 

Address 

OE r/ ' \ 
J \ 

twSA tw tWHA 

WE '\ J 
~ 

tWSD tWHD 

If- \ 
/ \ 

Din 

tROE tAOE 
1--'-= --

Dout ~\\\\\\\~ " W/~ J, 

CS Control 

-~ F ----- 1~~-t-CS-A---,-,-,--------t-cw---------'-I-.---tC-H-A~ 

cs 

WE 

Din 

Dout 
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HMI01515 Series 

WE Control 

--=t-':"'"tW-SA--.-, ------------t-W-H-A-je 
WE 

tWSD tWHD 

Din 

tWR 

Dout 

Write Disable Mode 

WE 

cs 
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HM101524 Series ------------ Preliminary 

1048576-word x 4-bit Random Access Memory 

Description 

The Hitachi HM101524 is ECL 101k compati
ble, 1048576 word by 4 bit read/write random 
access memory developed for high speed systems. 

Features 

• 1048576-word x 4-bit organization 
• Fully compatible with 101k ECL level 
• 0.5 11m Hi-BiCMOS process 
• Address access Time: 15/18ns max 
• Write pulse width: 9/12ns min 
• Low power dissipation: 700m W typ 
• Output obtainable by wired-OR (open emitter) 

Ordering Information 

Access 
Type No. time Package 

HM101524JP-15 15 ns 
400 mil 36 pin 
Plastic SOJ 

HM101524JP-18 18 ns (50mil lead pitch) 

400 mil 36 pin 
HM101524TT-15 15 ns Plastic TSOP 
HM101524TT-18 18 ns (50mil lead pitch) 

(TTP-36DA) 

Pin Description 

Pin Name Function 

Ao-A19 Address Input 

Dio--Di3 Data Input 

000-003 Data Output 

WE Write Enable 

CS Chip Select 

Vee Ground 

VEE Supply Voltage 

Pin Arrangement 

(fop View) 
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Block Diagram 

As 
A18 
A1 
~ 
A13 
A7 
A12 
~ 
fov. 
A16 

Function Table 
Input 

CS WE 

H X1 

L L 

L L 

L H 

~ 
> 
j§ 
>::: 
Ql 
-0 
0 
0 
Ql 

Q , 
X 

WE 
CS 

Memory Cell Array 

104857 words x 4 bits 

Block 1 Block 2 Block 3 Block 4 

Output 
Din 

X1 L 

L L 

H L 

X1 Dout2 

Notes 1) Don't Care 2) Read Out Noninvert 

Absolute Maximum Rating (Tj == 125°C max) 

Item Symbol Rating 

Supply Voltage VEE to Vee +0.5 to -7.0 

Input Voltage Vin +0.5 to VEE 

Output Current lout -30 

Power Dissipation PT 1.0 

Operating Temperature Topr2 o to +85 

Storage Temperature Tstg -55 to +125 

Storage Temperature T stg(bias) 1, 2 -10 to +85 

Notes 1) Under Bias (VEE = -6.0V min) 2) Case Temperature 

HITACHI 

HMI01524 Series 

Mode 

Not Selected 

Write "0" 

Write "1" 

Read 

Unit 

V 

V 

mA 

W 

Hitachi America, Ltd .• Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 2-89 



HMI01524 Series 

Electrical Characteristics 

• DC Characteristics (VEE = -5.2 V ± 5%, RL = son to -2.0 V, Tc = 0 to +75°C) 

Item Symbol min(B) typ max(A) Unit Test Condition 

VOH -1025 -955 -880 mV 
Output Voltage Vin = ViH or VIL 

VOL -1810 -1715 -1620 mV 

VIH -1165 -880 mV 
Guaranteed Input Voltage Input Voltage 

VIL -1810 -1475 mV High/Low for All Inputs 

IIH 220 ~ Vin=ViHA 

Input Current IlL 0.5 170 ~ Vin =ViLS CS 

-50 ~ Vin =ViLS Others 

Supply Current lEE -200 rnA 
Outputs Open 20ns cycle 
Address Increment Pattern 

• AC Characteristics (VEE = -5.2 V ± 5%, Tc = 0 to +75°C) 

Read Mode 
HM101524-15 HM101524-18 

Item Symbol min typ max min typ max Unit Test Condition 

Chip Select Access Time tAGS 1.5 15 1.5 18 ns 

Chip Select Recovery Time tRGS 1.5 15 1.5 18 ns 

Address Access Time tAA 3 15 3 18 ns 

Write Mode 
HM101524-15 HM101524-18 

Item Symbol min typ max min typ max Unit Test Condition 

Write Pulse Width tw 9 12 ns twSA = twSA min 

Data Setup Time twso 0 0 ns 

Data Hold Time twHO ns 

Address Setup Time twSA ns tw=twmin 

Address Hold Time twHA 2 2 ns 

Chip Select Setup Time twSGS 0 0 ns 

Chip Select Hold Time tWHGS 0 0 ns 

Write Disable Time tws 15 18 ns 

Write Recovery Time tWR 17 20 ns 
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Rise/Fall Time 

Item Symbol 

Output Rise Time tr 

Output Fall Time tf 

Capacitance 

Item Symbol 

Input Capacitance Cin 

Output Capacitance Cout 

AC Test Conditon 

Test Circiut 

VCc (GND) 

RL=50n 
CL= 30pF 

M.U.T. 

Dout 

-2.0V 

(Includes probe and jig capacitance) 

HMI01524 Series 

min typ max Unit Test Condition 

2 ns 

2 ns 

min typ max Unit Test Condition 

3 pF 

5 pF 

Input Pulse 

-O.9V - - - - - - rr---------,. 

-1.7V 

tr = tf = 2.0ns typ 
Input reference levels = -1165mVl-1475mV 
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HMI01524 Series 

Timing Waveform 

Read 

Ad~ CS 1 / 
tAA 

tACS .. tRCS~ ;C Dout 
/ '\ Dout 

Notes: Input and Output Reference Levels = -1165mVl-1475mV 

Write 

~ 
i\. ) 

Address )( )< 
-...... - ------ ........ - ...... - -------_. --50%) 

,- - - - - - - - - - - - - - - - - - - tw~~' .1· 
Din 

tWSD '\ / tWHA 
tWSA tw tWHCS 

150% twscs 

tws tWR 

Dout 

Notes: Input and Output Reference Levels = -1165mVl-1475mV 

HITACHI 
2-92 Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 



SeCTION 3 

CMOS FAST STATIC RAMs 

• 5.0 V Supply 
• 3.3 V Supply 

II 

HITACHI 



HM6207H Series 5.0 V Supply 

262,144-word x 1·bit High Speed CMOS Static RAM 

Features 

• Single 5 V supply and high density 24-pin 
package 

• High speed 
Access time: 25/35/45 ns (max) 

• Low power 
Operation: 300 mW (typ) 

- Standby: 100 IlW (typ) 
30 IlW (typ) (L-version) 

• Completely static memory required, 
no clock or timing strobe required 

• Equal access and cycle time 
• Directly TIL compatible, 

all inputs and outputs 
• Battery back-up operation capability 

(L-version) 

Ordering Information 

Access 
Type No. time Paqkage 

HM6207HP-25 25 ns 300-mil 24-pin 
-----------plastic DIP 
HM6207HP-35 35 ns (DP-24NC) 

HM6207HP-45 45 ns 

HM6207HLP-25 25 ns 

HM6207HLP-35 35 ns 

HM6207HLP-45 45 ns 

HM6207HJP-25 25 ns 300-mil 24-pin 
---------SOJ (CP-24D) 
HM6207HJP-35 35 ns 

HM6207HJP-45 45 ns 

HM6207HWP-25 25 ns 

HM6207HWP-35 35 ns 

HM6207HWP-45 45 ns 

Pin Arrangement 

A17 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

Dout 

WE 

Vss 

(Top view) 

Pin Description 

Pin name Function 

AO-AI7 Address 

Din Data input 

Dout Data output 

CS Chip select 

WE Write enable 

Vee Power supply 

Vss Ground 

HITACHI 

Vee 
A16 

A15 

A14 

A13 

A12 

All 

Al0 

A9 

A8 

Din 

CS 
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Block Diagram 

A15 
A16 
A17 

AO Row 
A1 decoder 
A2 
A3 
A4 

Din 

CS 

WE 

Memory array 
256 x 1024 

Column lID 

Column decoder 

HM6207H Series 

-4- Vee 

-4- Vss 

Dout 

A14 ----- A11 A8 A7 A6 AS A10 A9 

HITACHI 
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HM6207H Series 

Function Table 

Mode Vee current 110 pin Ref. cycle 

H x Not selected ISB' ISB1 High-Z 

L H Read Icc Dout Read cycle 

L L Write Icc High-Z Write cycle 

Note: x .. Don't care. 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Voltage on any pin relative to Vss Yin -0.5' to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr o to +70 °C 

Storage temperature range Tstg -55 to +125 °C 

Storage temperature range under bias Tbias -10 to +85 °C 

Note: Yin min = -2.5 V for pulse width < 10 ns. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min. Typ. Max. Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage V1H 2.2 6.0 V 

Input low (logic 0) voltage V1L -0.5"' 0.8 V 

Note: 1. V IL mill = -2.0 V for pulse width ~ 10 ns. 
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HM6207H Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ±10%, V ss = 0 V) 

HM6207H-25 HM6207H-35/45 

Parameter Symbol Min Typ*1 Max Min Typ*1 Max Unit Test conditions 

Input leakage III 2.0 2.0 IlA Vee = Max, 
current Vin = Vss to Vee 

Output leakage ILO 10.0 - 10.0 j1A CS=VIH, 
current VI/O = Vss to Vee 

Operating power lee 60 120 - 50 100 rnA CS = VIL, 1110 = 0 rnA, 
supply current min cycle, duty = 100% 

ICCl 40 80 40 80 mA CS = VIL, 1110 = 0 mA, 
t cycle = 50 ns, 
duty = 100% 

Standby power ISB 20 40 15 30 mA CS = VIH, min cycle 
supply current 

Standby power ISBl 0.02 2.0 0.02 2.0 mA CS~ Vcc -0.2 V, II supply current o V .s. Vin < 0.2, or 
(1 ) L-Version - 0.006 0.1 0.006 0.1 Vin ~ Vec - 0.2 V 

Output low VOL 0.4 - 0.4 V IOL=8 mA 
voltage 

Output high VOH 2.4 2.4 - V 10H =-4.0 mA 
voltage 

Note: 1. Typical limits are at V cc = 5.0 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1 MHz)*l 

Parameter Symbol Min Max Unit Test conditions 

Input capacitance Cin 6 pF Vin = OV 

Output capacitance Coot 10 pF Vout=OV 

Note: 1. This parameter is sampled and is not 100% tested. 
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HM6207H Series 

AC Characteristics (Ta = 0 to + 70°C. V CC = 5 V ± 10% unless otherwise noted) 

AC Test Conditions 

° Input pulse levels: Vss to 3.0 V 
° Input and output timing reference levels: 1.5 V 
° Input rise and fall times: 5 ns 
° Output load: See figures 

+5V 

4800 
Dout 

2550 30 pF"l 

Output load (A) , 

Note: 1. Including scope and jig 

HITACHI 

Dout 

2550 

+5V 

4800 

5 pF"l 

Output load (8) 
(tHz , tLZ, twz. and tow) 
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HM6207H Series 

Read Cycle 

HM6207H·25 HM6207H·35 HM6207H-45 

Parameter Symbol Min Max Min Max Min Max Unit 

Read cycle time 25 35 45 ns 

Address access time 25 35 45 ns 

Chip select access time 25 35 45 ns 

Output hold from address change toH 5 5 5 ns 

Chip selection to output in low-Z 5 5 5 ns 

Chip deselection to output in high-Z tHi1 o 15 o 20 o 20 ns 

Chip selection to power up time o o o ns 

Chip deselection to power down time tPD 15 25 30 ns 

Note: 1. Transition is measured ± 200 mV from steady-state voltage with Load (B). 
These parameters are sampled and not 100"10 tested. II Read Timing Waveform (1) 

Address 

Dout Data valid 

Notes: 1. WE is high for read cycle. 
2. Device is continuously selected, CS = V1L• 
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HM6207H Series 

Read Timing Waveform (2) 

Dout 
High impedance 

Vcc 
tpu 

...... _-_ ...... ----.. ---- .. --
supply Icc 50% 
current 

Notes: 1. WE is high for read cycle. 
2. Address valid prior to coincident with CS transition low. 

Write Cycle 

HM6207H·25 HM6207H-35 HM6207H-45 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twc 25 35 45 ns 

Chip selection to end of write tew 20 30 40 ns 

Address valid to end of write tAW 20 30 40 ns 

Address setup time tAS 0 0 0 ns 

Write pulse width twp 20 25 25 ns 

Write recovery time tWR 3 3 3 ns 

Data valid to end of write tow 15 20 20 ns 

Data hold time tOH 0 0 0 ns 

Write enabled to output in high-Z tWZ·1 0 15 0 20 0 25 ns 

Output active from end of write low·1 0 0 0 ns 

Note: 1. Transition is measured ± 200 mV from high-impedance voltage with Load (B). 
This parameter is sampled and is not 100% tested. 

HITACHI 
3-8 Hitachi America, Ltd .• Hitachi Plaza. 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 



HM6207H Series 

Write Timing Waveform (1) (WE Controlled) 

twc 

Address ~~ \V 
----.I~ J~ 

l\{ 
tcw 

\\\ /111/ Villi 
tAW tWR 

tAS .1 . ~ 

• twp 

\\\\ J 
'-

J 
tow tOH 

\J Data valid ~~ 
J\ /~ 

Din 

~I tow • • 
Dout _ _ ----'»)1---1 -----;1,,----

. High impedance ~ II 
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HM6207H Series 
Write Timing Waveform (2) (CE Controlled) 

twe 

Address ~ ~ ~~ 
--I 1\ J~ 

tAS tew 

~~ II 
f\ 7" .. tAW • tWR 

twp 

\ \ \ \ \ \ \ \ \ \~~ llllllill 
tow toH 

\II Data valid \II 
/\ 11\ 

Din 

twz 
i++ 

(Data undefined) 
High impedance 

Dout 

Notes: 1. A write occurs during the overlap of a low CS and a low WE. 
2. tWR is measured from the earlier of CS or WE going high to the end of the 

write cycle. 
3. If the CS low transition occurs simultaneously with the WE low transition, 

the output buffers remain in a high impedence state. 
4. Dout has the same phase as write data in this write cycle, if tWR is long enough. 
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HM6207H Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

These characteristics are guaranteed for the L-version only. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VDR 2.0 V CS ~ Vee - 0.2 V, 
Vin ~ Vee - 0.2 V, or 

Data retention current leeDR 2 50'1 IlA o V ~ Vin ~ 0.2 V 

Chip deselect to data retention time teDR 0 ns 

Operation recovery time tR 5 ms 

Note: 1. Vee =3.0V 

Low Vee Data Retention Timing Waveform 

Vee 
Data retention mode 

4.5 V -------------- ----------------------------------------- -------------. 
tcDR II 

~ ~~Voo-UV 

o V --- --- --- --- --- ------ ---- -- ---- ------------ --- -- ---- --- -- ----- ----- -- -. 
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HM6208H Series , 

65,536-word x 4-bit High Speed CMOS Static RAM 

Features Pin Arrangement 

• Single 5 V supply and high density 24-pin 
package 

• High speed: Access time 25/35/45 ns (max) 
• Lowpower 

Operation: 
- Standby: 

300mW (typ) 
100 ~W (typ) 
30 ~W (typ) (L-version) 

• Completely static memory required 
- No clock or timing strobe required 

• Equal access and cycle time 
• Directly 'ITL compatible: All inputs and outputs 
• Battery back up operation capability (L-version) 

Ordering Information 

Access 
Type No. time Package 

HM6208HP-25 25 ns 300-mil, 24-pin 
----------plastic DIP 
HM6208HP-35 35 ns (DP-24NC) 

HM6208HP-45 45ns 

HM6208HLP-25 25 ns 

HM6208HLP-35 35 ns 

HM6208HLP-45 45 ns 

HM6208HJP-25 25 ns 300-mil, 24-pin 
SOJ (CP-24D) 

HM6208HJP-35 35 ns 

HM6208HJP-45 45 ns 

HM6208HLJP-25 25 ns 

HM6208HLJP-35 35 ns 

HM6208HLJP-45 45ns 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

CS 

Vss 

Pin Description 

Pin name 

AO-A15 

1/01-1/04 

OS 

WE 

Vee 

Vss 

HITACHI 

(Top view) 

Function 

Address 

Input/output 

Chip select 

Write enable 

Power supply 

Ground 

vee 
A15 

A14 

A13 

A12 

A11 

A10 

1/01 

1/02 

1/03 

1/04 

WE 
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HM6208H Series 
Block Diagram 

A14 o---lDc:::r---, 
A 15 o---D;::::::I 

AO n....._-I'r---t 

A1 Row 
A2 "------"'----'. decoder 
A3 o---D;::::::I 
A4 O---D;::::::I 
A5o-~~_--.-J 

V01 

1/02 o-Ht-1l>--I 

1/03 0--.+++-1>--1 

1/04 OfHHtfr----L--.-J 

Memory array 
256 x 1024 

Column VO 

..- Vee 

..- Vss 

CS o-_--a---..... 

WE~-~J----------------~ 
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HM6208H Series 

Truth Table 

cs WE Mode Vee current 1/0 pin Cycle 

H x Not selected IS8,Is81 High-Z 

L H Read Icc Dout Read cycle 

L L Write Icc Din Write cycle 

Note: x = Don't care. 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to Vss Vin -oS to +7.0 V 

Power dissipation 1.0 W 

o to +70 DC 

II -55 to +125 DC 

-10 to +85 DC 

Operating temperature range Topr 

Storage temperature range Tstg 

Storage temperature range under bias Tbias 

Note: Yin min = -2.5 V for pulse widths s; 10 ns. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage V1H 2.2 6.0 V 

Input low (logic 0) voltage V1L -0.5* 0.8 V 

Note: VIL min = -2.0 V for pulse width:so; 10 ns. 

HITACHI 
Hitachi America, Ltd. • Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 3-15 



HM6208H Series 

DC Characteristi,cs (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

HM6208H-25 HM6208H-35/45 

Parameter Symbol Min Typ'2 Max Min Typ'2 Max Unit Test conditions 

Input leakage ILl 2.0 2.0 !LA Vee = Max 
current Vin =Vss to Vee 

Output leakage ILO 10.0 10.0 !LA CS= VIH, 
current Via =Vss to Vee 

Operating power lee 60 120 50 100 mA CS =VIL. 11/0 = 0 mA, 
supply current min cycle, 

duty = 100% 

leel 40 80 40 80 mA CS =VIL. 11/0 = 0 mA, 
t cycle = 50 ns, 
duty = 100% 

Standby power 19B 20 40 15 30 mA CS =VIH, min cycle 
supply current 

Standby power ISBl 0.02 2.0 0.02 2.0 mA CS ~ Vee - 0.2 V, 
supply current o V ~ Vin < 0.2 V, or 
(1 ) 0.006 0.1 0.006 0.1'1 Vin ~ Vee- 0.2 V 

Output low VOL 0.4 0.4 V IQL=8mA 
voltage 

Output high VOH 2.4 2.4 V IOH=-4.0 mA 
voltage 

Notes: 1. L version 
2. Typical limits are at Vee = 5.0 V, Ta = +25°C and specified loading, 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Max Unit Test conditions 

Input capacitance Cin 6 pF Vin =OV 

Input/output capacitance CI/O 11 pF VI/o= 0 V 

Note: These parameters are sampled and not 100% tested. 
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HM6208H Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted) 

AC Test Conditions 

• Input pulse levels: V ss to 3.0 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: See figure 

Output Load 

+5V 

480n 
Dout 

255n 30pF· 

Output load (A) 

Note: Including scope and jig 

Read Cycle 

HM6208H-25 

Parameter Symbol Min Max 

Read cycle time tRC 25 

Address access time tAA 25 

Chip select access time tACS 25 

Output hold from address change toH 5 

Chip selection to output in low-Z tLZ· 5 

Chip deselection to output tHZ· 0 15 
in high-Z 

Chip selection to power up time tpu 0 

Chip deselection to power tpD 15 
downtime 

Dout 

255n 

+5V 

480n 

5 pF· 

Output load (8) 
(tHZ. tLZ. twz. and tow) 

HM6208H-35 HM6208H-45 

Min Max Min Max 

35 45 

35 45 

35 45 

5 5 

5 5 

0 20 0 20 

0 0 

25 30 

Note: Transition is measured ±200 mV from steady state voltage with load (8). 
These parameters are sampled and not 100% tested. 
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HM6208H Series 
Read Timing Waveform (1) 

Address 

Dout Data valid 

Notes: 1. WE is high for read cycle. 
2. Device is continuously selected. 

Read Timing Waveform (2) 

tLZ 
Dout 

High impedance '------t---.J High 

Vee 
supply lee 
current 

IS6 

tpu 

50% 

Notes: 1. WE is high for read cycle. . 
2. Address valid prior to or coincident with the CS transition to low. 

HITACHI 

impedance 
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HM6208H Series 

Write Cycle 

HM6208H·25 HM6208H·35 HM6208H-45 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twc 25 35 45 ns 

Chip selection to elJd of write lew 20 30 40 ns 

Address valid to end of write tAW 20 30 40 ns 

Address setup time tAS 0 0 0 ns 

Write pulse width twp 20 25 30 ns 

Write recovery time tWR 3 3 3 ns 

Data valid to end of write tow 15 20 20 ns 

Data hold time tOH 0 0 0 ns 

Write enabled to output in high-Z twi 0 8 0 10 0 15 ns 

II Output active from end of write tow· 0 0 0 ns 

Note: Transition is measured ±200 mV from high impedance voltage with load (B). 
These parameters are sampled and not 100% tested. 
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HM6208H Series 

Write Timing Waveform (1) (WE Controlled) 

Address 

cs 

tow 

Din Data valid 
toH·S 

Dout 
High impedance 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 
3. During this period, VO pins are in the output state. The input signals of the opposite 

phase to the outputs must not be applied. 
4. If CS is low during this period, VO pins are in the output state. The data input signals of 

opposite phase to the outputs must not be applied to them. 
5. Dout is the same phase of write data of this write cycle. 
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HM6208H Series 

Write Timing Waveform (2) (CS Controlled) 

twe 

Address 

tAW 
� ..... __ -:-------'-'-----------i .. ~1 tWR'2 

tAS .... .. .. 
tew 

twp'l 

WE 

tow tOH 

Din Data valid 

High impedance '3 
Dout 

Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 
3. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, the output buffers remain in a high-impedance state. 
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HM6208H Series 

Low V cc Data Jletention Characteristics (Ta = 0 to + 70°C) 

These characteristics are guaranteed for the L-version only. 

Parameter Symbol Min Typ Max Unit Test Conditions 

Vec for data retention VOR 2.0 V CS~ Vee -0.2 V, 
Vin ~ Vee - 0.2 V, or 

Data retention current leeoR 2 50' itA o V :!> Vin < 0.2 V, or 

Chip deselect to data retention time tcOR 0 ns 

Operation recovery time tR 5 ms 

Note: Vec=3.0V 

Low Vee Data Retention Timing Waveform 

Vee 
Data retention mode 

4.5 V -------------- ----------------------------------------- -------------. 
tcOR 

~ ~~Voo-~V 

o V ------ ------ --- --- --- --- ---- -- ---- ------ -------- --- --------- ---- -- ----. 
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HM62832H Series 
32768-Word x 8-Bit High Speed CMOS Static RAM 

Features 

• High speed: Fast access time 25/35/45 ns (max) 
• Low power 

Active: 300 mW (typ) 
Standby: 10 IlW (typ) (L-version) 

• Single 5 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 

Common data input and output - Three state 
output 

• Directly TTL compatible - All inputs and 
outputs 

Pin Arrangement 

A14 
A12 2 

A7 3 
A6 4 
A5 5 
A4 6 
A3 7 
A2 8 
A1 9 
AO 10 

1/00 11 
1/01 12 
1/02 13 

Vss 14 

28 Vee 
27 WE 
26 A13 
25 A8 
24 A9 
23 A11 
22 OE 
21 A10 
20 CS 
19 1/07 
18 1/06 
17 1/05 
16 1/04 
15 1/03 

(Top view) 

Ordering Information Pin Description 

Type No. Access time Package Pin name Function 

HM62832HP-25 25 ns 300-mil28-pin AO-A14 Address 
HM62832HP-35 35 ns plastic DIP 
HM62832HP-45 45 ns (DP-28NA) 1/00-1/07 Input/output 

HM62832HLP-25 25 ns CS Chip select 
HM62832HLP-35 35 ns 
HM62832HLP-45 45 ns WE Write enable 

HM62832HJP-25 25 ns 300-mil 28-pin OE Output enable 
HM62832HJP-35 35 ns plasticSOJ 
HM62832HJP-45 45 ns (CP-28DN) Vee Power supply 

HM62832HLJP-25 25 ns Vss Ground 
HM62832HWP-35 35 ns 
HM62832HWP-45 45 ns 
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HM62832H Series 

Block Diagram 

A13 
A14 
A2 
A7 
A6 
AS 
A4 
A3 

X 
address 
buffer 

VDO------\ 

V(h ------\ 

Row 
decoder 

WE --------' 

DE ---------' 

CS • 

H'ITACHI 

Memory array 
512 x512 

Column VD 

Column decoder 

Y address buffer 
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HM62832H Series 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Voltage on any pin relative to Vss VT -0.5 *1 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature under bias Tbias -10 to +85 °C 

Note: 1. -2.5 V for pulse width s; 10 ns 
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HM62832H Series 

Function Table 

CS OE WE Mode Vee current 110 pin Ref. cycle 

H X X Not selected ISB,ISB1 HighZ 

L L H Read lee Dout Read cycle (1) to (3) 

L H L Write IcC Din Write cycle (1) 

L L L lee Din Write cycle (2) 

Note: 1. X: H or L 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.5 '1 0.8 V 

Note: 1. -2.0 V for pulse width $; 10 ns 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test conditions Notes 

Input leakage current IILII 2 ~A Vin = Vss to Vee 

Output le.akage current IlLOI 2 ~A CS = VIH or OE = VIH or 
WE = VIL, 
VI/O = VSS to Vee 

Operating power supply Ice 60 120 rnA Min cycle, duty = 100%, 
current CS = VIL, 11/0 = 0 rnA 

Standby power supply 19B 15 30 rnA C-S = VIH 
current 

Standby power supply ISB1 0.02 2 rnA CS ~ Vec - 0.2 V 
current o V $; Yin $; 0.2 V or 

0.002 0.1 rnA Yin ~ Vee - 0.2 V L-version 

Output voltage VOL 0.4 V IOL=8 rnA 

VOH 2.4 V 10H =-4 rnA 

Note: 1. Typical values are at Vee = 5.0 V, Ta = +25°C and specified loading. 

HITACHI 
3"26 Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 



HM62832H Series 

Capacitance (Ta = 25°C, f = 1.0 MHz) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Vin=OV 

Input/output capacitance CliO 10 pF VIIO - 0 V 

Note: 1. This parameter is sampled and not 100% tested. 

AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.0 V to 3.0 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: See figures 

+5V +5V 
Q 0 II 

Dout 
.~ 4800 

Dout 
.J 4800 

,... ,... ...., 

2550 ~ ... 30 pF* 2550 ... 5pF' 

7,7 irr 

Output load (A) Output load (8) 
(for tell. toll. teHZ' 10HZ. tWHZ and tow) 

• Including scope and jig 
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HM62832H Series 
Read Cycle 

HM62832H·25 HM62832H·35 ·HM62832H·45 

Parameter Symbol Min Max Min Max Min Max Unit 

Read cycle time tRC 25 35 45 ns 

Address access time tAA 25 35 45 ns 

Chip select access time tACS 25 35 45 ns 

Output enable to output valid toE 12 15 20 ns 

Output hold from address change toH 5 5 5 ns 

Chip selection to output in low-Z tCLZ 5 5 5 ns 

Output enable to output in low-Z toLZ 0 0 0 ns 

Chip deselection to output in high-Z tcHZ 0 12 0 15 0 20 ns 

Output enable to output in high-Z tOHZ 0 12 0 15 0 20 ns 

Write Cycle 

HM62832H·25 HM62832H·35 HM62832H-45 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twc 25 35 45 ns 

Chip selection to end of write tew 15 20 25 ns 

Mdress valid to end of write tAW 20 30 40 ns 

Address setup time tAS 0 0 0 ns 

Write pulse width twp 15 20 25 ns 

Write recovery time tWR 0 0 0 ns 

Write to output in high-Z tWHZ 0 12 0 15 0 20 ns 

Data to write time overlap tow 12 15 20 ns 

Data hold from write time tOH 0 0 0 ns 

Output disable to output in high-Z tOHZ 0 12 0 15 0 20 ns 

Output active from end of write tow 5 5 5 ns 
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HM62832H Series 

Timing Waveforms 

Read Cycle Timing-I-I,-2 

Address 

OE 

toe 

toLZ 
CS 

tACS II 
tcLZ 

Dout 

Read Cycle Timing-2*2, -3, ·S 

Address 

Dout 
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HM62832H Series 
Read Cycle Timing-3-I, -2, -4,-5 

cs-------

Dout----------------~ 

Notes: 1. Transition is measured ±200 mV from steady state voltage with load (8). 
This parameter is sampled and not 100% tested. 

2. WE is high for read cycle. 
3. Device is continuously selected. OS = VIL' 
4. Address should be valid prior to or coincident with OS transition low. 
5. OE=VIL 

Write Cycle Timing-I-IO 

twc 

tew 

"5 

twp "2 

Dout-+-r-r~~~+-*-'---------------------~---------------

tow tOH 

Din ---------------------------{ 
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HM62832H Series 

Write Cycle Timing-2*6. *10 

twc 

Address 

cs 

tow tOH ·9 

Din ---------------K 

Notes: 1. Transition is measured ±200 mV from high impedance voltage with load (B). 
This parameter is sampled and not 100% tested. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. tWR is measured from the ealier of CS or WE going high to the end of write cycle. 
4. During this period, VO pins are in the output state. The input signals out of phase must not be 

applied. 
5. If the CS low transition occurs simultaneously with the WE low transition or after the WE low 

transition, outputs remain in a high impedance state. 
6. OE is continuously low. (OE = VIL) 
7. Dout is in the same phase of written data of this write cycle. 
8. Dout is the read data of next address. 
9. If CS is low during this period, VO pins are in the output state. The input signals out of phase 

must not be applied to 110 pins. 
10. WE must be high during all address transitions except when device is deselected with CS. 
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HM62832H Series 

Low V cc Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ 

V CC for data retention VOR 2.0 

Data retention current ICCOR 

Chip deselect to data retention time tCOR 0 

Operation recovery time tR 5 

Note: 1. Vcc =3.0V 

Low Vee Data Retention Timing Waveform 

1.3 

I 
1il 1.2 

I 
d 1.1 

> 

VCC 

4.5 V 

2.2 V 

VORl 

CS 

OV 

tCOR 

--
Ta-25°C 

~ 

Data retention mode 

CS ~ Vcc-0.2 V 

1.3 

, 1.2 

~ 
;!; 1.1 

> 

Max 

50'1 

I 1.0 

_i ~ 
~ i 1.0 

_I --0.9 - 0.9 

~ 
31 0.8 
.3 

~ :§. 0.8 

J: 

Unit Test conditions 

V CS ~ V CC - 0.2 V, 
Vin ~ V CC - 0.2 V or 

I1A o V ~ Vin ~ 0.2 V 

ns 

ms 

Ta-25°C 

--~ ---
0.7 

4.5 4.75 5.0 5.25 5.5 
0.7 

4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vee (V) Supply Voltage Vee (V) 

Low Level Input Voltage vs. Supply Voltage High Level Input Voltage vs. Supply Voltage 
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1.6 
i 

\ Ta-25~~ 

i 1.4 
Vee- S 

\ 0 z 

J 1.2 

\ i 1.0 '" \ 0 

i 
o.s 8 \ 1i 

§ 0.6 :c J .~ 
::J: 

0.4 
1 2 3 4 5 

High Level OuIput Voltage VOH (V) 

High Level Output Current vs. High Level 
Output Voltage 

Vee-3V 
CS-2.SV 

./' 
V 

/ 
V 

/ 
" 

20 40 60 so 

Ambient Temperature Ta (OC) 

Standby Current vs. Ambient Temperature 

HM62832H Series 

1.6 , Ta-2SoC 
Vee-S V 

1.4 

/ ~ 

.2 1.2 

1/ i 1.0 
c3 / 1 
8 o.s 

/ ~ 0.6 

~ 
0.4 

0 0.2 0.4 0.6 o.s 

Low Level Output Voltage V 01. (V) 

Low Level Output Current vs. Low Level 
Output Voltage 

1 
~ a;. 
iij 

~ 
'" 0 

fi 
j 

1.4 

1.2 

1.0 

o.S 

0.6 

0.4 

0.2 
2 

;' 

/ 
/ 

/ 
/ 

V ~-2S0C 
-Vee- O.2V 

3 4 5 

Supply Voltage Vee (V) 

Standby Current vs. Supply Voltage 

6 
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HM62832H Series 

1.6 

Ta-25°C 

i 
'i 

1.4 

E 
! 

1.2 

~ ~ ---c 1.0 ----~ ----0.8 

J 0.6 

0.4 
4.5 4.75 5.0 5.25 5.5 

Supply Voltage V cc (V) 

Supply Current vs. Supply Voltage 

1.3 

i 1.2 

t 
Ta-25°C 

0 
1.1 z 

] 
1.0 j .. 

~ 0.9 

:l 

J 0.8 

0.7 
4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vee (V) 

Access Time vs. Supply Voltage 

1.6 "1 
Vcc- 5.OV 

i 1.4 

j 
0 1.2 z 
:? 
~ 

1.0 -
:::I 
(J 

0.8 

i 
ci! 0.6 

0.4 
0 20 40 60 80 

Ambient Temperature Ta (OC) 

Supply Current vs. Ambient Thmperature 

i 
.1:1 

1 
~ 

] 
j .. 
~ 

J 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 
o 

- ---~ 
~ 

.-

50 100 150 

Load Capacitance C L (pF) 

Access Time vs. Load Capacitance 

200 
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HM62832H Series 

1.3 1.4 66 50 40 33 29 25 
I 

i 
Vcc· 5.OV 

.!::! 1.2 I 1.2 

~ 
0 1.1 0 1.0 
~ 

~ - z V II> "0 V ~ -- .2 
0.8 1.0 1: .,/' 3 ---- ~ .................. Ql ::I 

~ 
0 0.6 0.9 b 

.............. 
I-"" 

:l ~ 
J 

UJ 0.4 
0.8 

0.2 
0.7 10 15 20 25 30 35 40 

0 20 40 60 80 
Ambient Temperature Ta (OC) 

Frequency' (MHz) 

Access Time vs. Ambient Temperature Supply Current vs. Frequency 

II 
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HM62832UH Seri.es--------
32768-word x 8-bit High Speed CMOS Static RAM 

Features 

• High speed: Fast access time 15/20 ns (max) 
• LowPower 

Standby: 15 ~W (typ) (L-version) 
Operation: 675/600 mW (typ) 

• Single 5 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output: Three state 

output 
• Directly TTL compatible: AU inputs and outputs 

Ordering Information 

Type No. Access time Package 

HM62832UHP-15 15 ns 300-mil 

Pin Arrangement 

A14 1 
A12 2 

A7 3 
A6 4 
AS 5 
A4 6 
A3 7 
A2 8 
A1 9 
AO 10 

1/00 11 
1/01 
1/02 13 

Vss 14 

28 Vee 
27 WE 
26 A13 
25 A8 
24 A9 
23 A11 
22 OE 
21 A10 
20 CS 
19 1/07 
18 1/06 
17 1/05 
16 1/04 
15 1/03 

HM62832UHP-20 20 ns 28-pin (Top view) 

HM62832UHLP-15 15 ns 
HM62832UHLP-20 20 ns 

HM62832UHJP-15 15 ns 
HM62832UHJP-20 20 ns 

HM62832UHWP-15 15 ns 
HM62832UHWP-20 20 ns 

plastic DIP 
(DP-28NA) 

Pin Description 
300-mil Symbol 
28-pin 
plasticSOJ AO-A14 
(CP-28DN) 

1/00-1/07 

CS 

WE 

DE 

Vee 

VSS 

HITACHI 

Function 

Address 

InpuVoutput 

Chip select 

Write enable 

Write enable 

Power supply 

Ground 
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Block Diagram 

-
I-

AS 

A13 

A14 

A12 

A7 

A6 

AS 

A4 

A3 

I-

,-

-

-

-

-

-

1/00 

V07 

WE 

Function Table 

l-

X-Address 

Buffers 

l-

1 r 

~ 

cs OE WE Mode 

I-

Row 

Decoder 

t---

1/0 I-

Buffer 
~ 

I 

Memory Array 

512X512 

Column 1/0 

HM62832UH Series 

_Vee 

-'Vss 

Column Decoder 

I L I H Column Address Buffer 

I I I I I I 
A10 AO A1 A2 A9 A11 

Vee current 1/0 pin Ref. cycle 

H X X Standby 18B.18B1 High-Z 

L L H Read Icc DoU1 Read cycle 1. 2. 3 

L H L Write Icc Din Write cycle 1 

L L L Write ICC Din Write cycle 2 

Note: X: H orL 
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HM62832UH Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage *1 Vee -0.5*2 to +7.0 V 

Voltage on any pin relative to VSS*1 -0.5*2 to Vee + 0.5 v 

Power dissipation 1.0 W 

Operating temperature Topr o to +70 

Storage temperature Tstg -55 to +125 

Storage temperature under bias Tbias -10 to +85 

Notes: L With respect to Vss 
2. Vee and VT min = -2.5 V for pulse width::;; 10 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 Vee + 0.5 V 

Input low (logic 0) voltage VIL -0.5*1 0.8 V 

Note: 1. VIL min = -2.0 V for pulse with::;; 10 ns 
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HM62832UH Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V SS = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

Input leakage current IILlI 2.0 ~A Vcc = 5.5 V 
Vin = Vss to Vcc 

Output leakage current IILOI 2.0 ~A CS=VIH 
VIIO = Vss to Vcc 

Operating Vcc current ICC1 (-15) "3 135 170 mA min cycle "2 

ICC2 (-15) 100 120 mA 2x min cycle 

ICC1 (-20) 120 1S0 mA min cycle 

ICC2 (-20) 90 110 rnA 2x min cycle 

Standby V CC current 19B (-1S) 40 60 mA CS = VIH. min cycle 

19B (-20) 30 SO 

Standby Vce current (1) ISB1 0.02 2.0 mA CS~Vee-0.2V II (L-version) o V ~ Vin ~ 0.2 V or 
0.003 0.1 Vee -0.2 V ~ Vin 

Output low voltage VOL 0.4 V IOL=8mA 

Output high voltage VOH 2.4 V IOH=-4.0 mA 

Notes: 1. Typical limits are at Vec = 5.0 V. Ta = 2SoC and specified loading. 
2. OS = VIL. lout = 0 mA 
3. Access time version 

Capacitance (Ta = 25°C, f = 1.0 MHz)*1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Vin=OV 

Output capacitance Cout 10 pF VIIO=OV 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62832UH Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: V ss to 3.0 V • Input and Output timing reference levels: 1.5 V 
• Input rise and fall times: 4 ns • Output load: See figures 

+5V +5V 

4800 4800 
Dout Dout 

2550 30pF* 2550 5 pF* 

Output load (Al Output load (8) 
(for tClZ. tOLZ. tCHZ. tOHZ. tWHZ and tow) 

* Including scope and jig 

Read Cycle 

HM62832UH·15 HM62832UH·20 

Parameter SYmbol Min Max Min Max Unit 

Read cycle time tRC 15 20 ns 

Address access time tAA 15 20 ns 

Chip select access time tACS 15 20 ns 

Chip selection to output in low-Z tCLZ*1 3 3 ns 

Output enable to output valid tOE 8 10 ns 

Output enable to output in low-Z tOLZ*1 0 0 ns 

Chip deselection to output in high-Z tCHZ*1 0 7 0 10 ns 

Chip disable to output in high-Z tOH£1 0 7 0 10 ns 

Output hold from address change tOH 3 3 ns 

Chip selection to power up time tpu 0 0 ns 

Chip deselection to power down time tpo 15 20 ns 
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Read Timing Waveform (1) *1, *2 

Address 

OE 

tOE 

tou 

cs 

tcu 

Dout 

Read Timing Waveform (2) *1, *2, *3, *5 

RC 

Address ~ 
1\ 

tAA 

tOH 

Dout ~XXX 

Read Timing Waveform (3) *1, *2 *4, *5 

CS ~ 

tcu 

Dout 

tpu 
Icc 

VccSupp 
Current I 

S8 

----------
Iy 7 

RC 

tACS 

KX X 

50% 

HM62832UH Series 

/ 
\ 

tOH 

~ Data Valid /I 
tpD 

\50% 

Notes: 1. Transition is measured ±200 mV from steady state voltage with Load (8). This parameter is 
sampled and not 100% tested. 

2. WE is high for read cycle. 
3. Device is continuously selected, OS = VIL. 
4. Address valid prior to or coincident with OS transition low. 
5. OE=VIL 
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HM62832UH Series 
Write Cycle 

HM62832UH-15 HM62832UH-20 

Parameter Symbol Min Max Min Max Unit 

Write cycle time twe 15 20 ns 

Chip selection to end of write tew 10 12 ns 

Address valid to end of write tAW 13 15 ns 

Address setup time tAS 0 0 ns 

Write pulse width twp 10 12 ns 

Write recovery time tWR 0 0 ns 

Output disable to output in high-Z*1 toHZ 0 7 0 10 ns 

Write to output in high-Z*1 tWHZ 0 7 0 10 ns 

Data to write time overlap tow 8 10 ns 

Data hold from write time tOH 0 0 ns 

Output active from end of write *1 tow 3 3 ns 
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HM62832UH Series 
Write Timing Waveform (1) 

Address ~ 
twe 

~f\ 

OE //-r \\\\\\ 
·5 

tew 

cs \\\ 1\\ \~ 7'1 1/ IIIII 
tAW 

WE 

tAS 

\\\~ 
twp·2 tWR·3 

--. , 
tOHZ·4 

Dout 

Din 

\\\\\\\\\\\ 
llllllllill 

I tow tOH 

I ---<X* ___ *XXX 
II 
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HM62832UH Series 

Write Timing Waveform (2) "'6 

Address 

-cs 

-
WE 

Dout 

Din 

Notes: 1. 

2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 

10. 

twe 

~~ W 
~I\ 7~ 

tew 

·5 

\\\ 1\\\\\\\, 7 III I / VIIIIII/ 
tAW tWR·3 

~ twp·2 

K\ \ \-\ 1/ 
7 

tWHZ·4 

"7' ·8 

\\\\\\\\\\\\\'\ IV\/\/ \/ 
/////////////1/ \iY\1\ /\ 

tow tOH·9 

I 1~XXXX \ 

Transition is measured ±200 mV from high impedance voltage with Load (B). This parameter 
is sampled and not 100% tested. 
A write occurs during the overlap (twp) of a low CS and a low WE. 
tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
During this period, 110 pins are in the output state so that the input signals of the opposite 
phase to the outputs must not be applied. 
If the CS low transition occurs simultaneously with the WE low transitions or after the WE 
transition, output remain in a high impedance state. 
DE is continuously low (DE = VIU 
Dout is the same phase of write data of this write cycle. 
Dout is the read data of next address. 
If CS is low during this period, 110 pins are in the output state. Then the data input signals of 
opposite phase to the outputs must not be applied to them. 
WE must be high during all address transition except when device is disable with CS. 
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Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max 

Vee for data retention VOR 2 

Data retention current leeOR 2 50'1 

Chip deselect to data retention time teoR 0 

Operation recovery time tR 5 

Note: 1. Vee=3.0V 

Low Vee Data Retention Timing Waveform 

Data retention mode 
Vcc-----, 

4.5 V- - - - - - - - --

HM62832UH Series 

Unit Test conditions 

V OS <! Vee - 0.2V, 
Yin ~ Vee - 0.2 V or 

~ o V < Yin ~ 0.2 V 

ns 

ms 

~ ~<!~-~V 
OV ----------------------------------------------------------------
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HM621100A Series --------
1048576-word x 1-bit High Speed CMOS Static RAM 

The Hitachi HM621100A is a high speed 1M 
Static RAM organized as 1048576-word x I-bit. It 
realizes high speed access time (20/25/35 ns) and 
low power consumption, employing CMOS 
process technology and high speed circuit 
designing technology. It is most advantageous for 
the field where high speed and high density 
memory is required, such as the cache memory for 
main frame or 32-bit MPU. 

Ordering Information 

The HM621100A, packaged in a 400-mil plastic 
SOJ is available for high density mounting. 

Features 

• Single 5 V supply and high density 28-pin 
package (DIP and SOJ) 

• High speed 
Access time: 20/25/35 ns (max,> 

• Low power dissipation 
Active mode: 350 mW (typ) 
Standby mode: 100 f.lW (typ) 

• Completely static memory required 
No clock or timing strobe required 

• Equal access and cycle time 
• Directly TIL compatible 

All inputs and outputs 

Type No. 

HM621100AP-20 

HM621100AP-25 

HM621100AP-35 

HM621100ALP-20 

HM621100ALP-25 

HM621100ALP-35 

HM621100AJP-20 

HM621100AJP-25 

HM621100AJP-35 

HM621100AWP-20 

HM621100AWP-25 

HM621100AWP-35 

HITACHI 

Access time 

20 ns 

25 ns 

35 ns 

20 ns 

25 ns 

35 ns 

20 ns 

25 ns 

35 ns 

20 ns 

25 ns 

35 ns 

Package 

400-mil 
28-pin 
plastiC DIP 
(DP-28C) 

400-mil 
28-pin 
plasticSOJ 
(CP-28D) 
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Pin Arrangement 

AO 

A1 

A2 

A3 

A4 

A5 

NC 

A6 

A7 

A8 

A9 

Q 

WE 

Vss 

(Top view) 

Block Diagram 

A 1 o----Dr;::::j 
A2 
A3 "----_--'-.;;.----1 

A4 "----_--' .... ----1 Row 
A5 decoder 
A6 "-----~----I 
A7 "----__ --' .... ----1 

A8 "-----~----I 
A9 "----_--' ...... ----1 

~'-------' 

Vee 
A19 

A18 

A17 

A16 

A15 

A14 

NC 

A13 

A12 

A11 

A10 

0 

CS 

Pin Description 

Pin Name 

AO-A19 

0 

Q 

CS 

WE 

Vee 

Vss 

Memory array 
512 x 2048 

HM621100A Series 

Function 

Address 

Input 

Output 

Chip select 

Write enable 

Power supply 

Ground 

--0 Vee 

--0 Vss 

Dino---~--------~~------------------~--~ 
Column 1/0 

CS 0--.--0---"" 
WE 0--+......-1. ____ 

Column decoder 

A19 A18 A17 A16A15A14A13A12A11 A10AO 

HITACHI 

Dout 
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HM621100A Series 

Function Table 

CS WE Mode Vee current Output pin Ref. cycle 

H X Not selected ISB,IsB1 High-Z 

L H Read IcC Dout Read cycle 

L L Write Icc High-Z Write cycle 

Note: 1. X: H orL 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to vss Yin -0.5*1 to +7.0 V 

Power dissipation Pr 1.0 W 

Operating temperature range Topr o to +70 °C 

Storage temperature range Tstg -55 to +125 °C 

Storage temperature range under bias Tbias -10 to +85 °C 

Note: 1. Yin min = -2.0 V for pulse width :5 10 ns. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 6.0 V 

Input low (logic 0) voltage VIL -0.5*1 0.8 V 

Note: 1. VIL min = -2.0 V for pulse width:5 10 ns. 
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HM621100A Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V SS = 0 V) 

HM621100A·20 HM621100A·25/35 

Parameter Symbol Min Typ*1 Max Min "TYp*1 Max Unit Test conditions 

Input leakage IIUI 2.0 2.0 IlA Vee = max 
current Vin = VSS to Vee 

Output leakage IILOI 2.0 2.0 IlA CS =VIH 
current VI/O = VSS to Vee 

Operating power ICC 150 120 rnA CS = VIL. 11/0 = 0 rnA. 
supply current min cycle 

Standby power 19B 60 40 rnA CS = VIH. min cycle 
supply current 

Standby power ISB1*2 0.02 2.0 0.02 2.0 rnA CS;::: Vee -0.2 V 
supply current (1) o V ::; Vin ::; 0.2 V or 

ISB1*3 100 100 IlA Vin;::: Vee -0.2 V 

Output low voltage VOL 0.4 0.4 V 10L =8mA II Output high voltage VOH 2.4 2.4 V 10H =-4 rnA 

Notes: 1. Typical limits are at Vee = 5.0 V. Ta = +25°C and specified loading. 
2. P and JP version 
3. LP and WP version 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Max Unit Test conditions 

Input capacitance Cin 5'2 pF Vin=OV 

6'3 

Output capacitance Cout 8 pF Vout=O V 

Note: 1. This parameter is sampled and not 100% tested. 
2. SOJ package 
3. DIP package 
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HM621100A Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0 V to 3.0 V 
• Input rise and fall times: 4 ns 
• Input timing reference levels: 1.5 V 

Dout 

2550 

+5V 

4800 

30 pF' 

Output load (A) 

Note: Including scope and jig 

Read Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tM 

Chip select access time tACS 

Chip selection to output in 10w·Z tLZ'1 

Chip deselection to output in high-Z tHZ'1 

Output hold from address change tOH 

Chip selection to power up time tpu 

Chip deselection to power down time tpD 

• Output timing reference levels: 1.5 V 
• Output load: See figures 

+5V 

4800 

Dout 

2550 5pF' 

Output load (8) 
(For tHZ. tLZ. twz and tow) 

HM621100A·20 HM621100A·25 HM621100A·35 

Min Max Min Max Min Max 

20 25 35 

20 25 35 

20 25 35 

5 5 5 

0 10 0 12 0 15 

5 5 5 

0 0 0 

12 15 25 
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HM621l00A Series 

Read Timing Waveform (1) *2, *3 

tRC .. .. 
Address ~~ \/ 

11\ /\ 
t . 

: toH 
AA.,. toH .. .. .. 

Dout ___ ~~_Data_valid_l 
Read Timing Waveform (2) *2, *4 

tLZ II 
Dout --+-----~ Data valid 

High-Z High-Z 

tpu 

vccsupply --------------- -r-------------....:.-"""'""' 
50% Icc 

Current -----/ 
ISB 

Notes: 1. Transition is measured ±200 mV from high impedance voltage with Load (8). This parameter is 
sampled and not 100% tested. 

2. WE is high for read cycle. 
3. Device is continuously selected, CS = VIL' 
4. Address valid prior to or coincident with CS transition low. 

HITACHI 
Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005·1819' (415) 589-8300 3-51 



HM621100A Series 
Write Cycle 

HM621100A·20 HM621100A·25 HM621100A-35 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twe 20 25 35 ns 

Chip selection to end of write lew 15 17 25 ns 

Address valid to end of write tAW 16 20 30 ns 

Address setup time tAS 0 0 0 ns 

Write pulse width twp 15 17 25 ns 

Write recovery time tWR 0 0 0 ns 

Write to output in high-Z twz'1 0 12 0 15 0 15 ns 

Data to write time overlap tow 12 15 20 ns 

Data hold from write time tOH 0 0 0 ns 

Output active from end of write tow'1 0 0 0 ns 

Write Timing Waveform (1) (WE Controlled) 

twc 

Address 

tcw 

tAS 
twp '2 

tow tOH 

Din Data valid 

Dout««« < High-Z 
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HM621100A Series 

Write Timing Waveform (2) (CS Controlled) 

twe 

Address 

tWR "3 

tew 

twp "2 

Din X====~~tow ~~-_~ Datavalid=*ZZ"'XXXX-x--,r-X-"7 

High-Z"4 
Dout 

Notes: 1. Transition is measured ±200 mV from high impedance voltage with Load (8). This parameter is 
sampled and not 100% tested. 

2. A write occurs during the overlap of a low CS and a low WE. 
3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, the output buffers remain in a high impedance state. 
5. Dout is the same phase of write data of this write cycle, if tWR is long enough. 
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HM621100A Series 

Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max 

Vee for data retention VOR 2.0 

Data retention current leeOR 2 50.1 

Chip deselect to data retention time tcOR 0 

Operation recovery time tR 5 

Note: 1. Vee =3.0V 

Low Vee Data Retention Timing Waveform 

Data retention mode 

VCC 

Unit 

V 

JLA 

ns 

ms 

Test conditions 

cs ~ Vee -0.2 V, 
Vin ~ Vee -0.2 V or 
o V s; Vin s; 0.2 V 

4.5 V ------------------- -------------------------------------------- ----------------
tCDR tR 

I 

_ CS ~ VcC-O.2 V 
CS -O-V--_-__ -_-__ -__ -.1 _______________________________________________________________________ _ 

1.3 

1.2 

1.1 

1.0 

-------0.9 

0.8 

0.7 
4.5· 4.75 

Ta=25°e 

~ 
~ 

5.0 5.25 5.5 

Supply Voltage Vee (V) 

1.3 

1.2 

1.1 

1.0 

~ 
~ 

0.9 

0.8 

0.7 
4.5 4.75 

Ta=25°e 

-------
5.0 5.25 5.5 

Supply Voltage Vee (V) 

Low Level Input Voltage vs. Supply Voltage High Level Input Voltage vs. Supply Voltage 
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1.6 

\ 
Ta=25°C 
Vcc=5V 

1.4 

1\ 
\ 
\ 
\ 
\ 

1.2 

1.0 

o.s 

0.6 

2 3 4 5 
High Level Output Voltage VoH (V) 

High Level Output Current vs. High Level 
Output Voltage 

Vcc=3V 
CS=2.SV 

5 ./ 

V 
,,/' 

/ 
/f' 

20 40 60 so 
Ambient Temperature Ta (DC) 

Standby Current vs. Ambient Temperature 

HITACHI 

HM621100A Series 

1.6 
'6' Ta=25°C 
.~ 
iii 1.4 
E 
0 

~ 

.Q 1.2 

E 

~ 1.0 
() 

s 
% O.S 
0 
a; 
> 0.6 .5 

Vcc=5V 

L 
V 

/ 
/ 

~ I 

0.2 0.4 0.6 0.8 

\.OW Level Output Voltage VoL (V) 

Low Level Output Current vs. Low Level 
Output Voltage 

1.4 

i 1.2 

1 1.0 

~ 

j 0.8 

/ 
/ 

E 
~ 0.6 ::J 
() 

i 
0.4 ~ 

/ 
/ Ta=25°C 

/ -' CS=Vcc-O.2V 
./ 

3 4 5 6 

Supply Voltage Vee (V) 

Standby Current vs. Supply Voltage 

Hitachi America; Ltd .• Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 3-55 

II 



HM621100A Series 

1.6 1.6 

Ta=25°C Vee-5.0V 
1.4 1.4 

~ i .1::1 1.2 1.2 
I V-- 'iii 

~ 
E 

l 0 
1.0 ~ 1.0 

~ l.---
~ ~ 

C 
0.8 ! 0.8 I!l a ~ 

() 

~ 0.6 >. 0.6 8: 8: 
~ ~ 

If) 

0.44.5 0.4 
4.75 5.0 5.25 5.5 0 20 40 60 80 

Supply Voltage Vcc (V) Ambient Temperature Ta (OC) 

Supply Current vs. Supply Voltage Supply Current vs. Ambient Temperature 

1.3 1.8 
Ta .. 25°C 

I 1.2 

E 1.1 0 

~ 

~ 1.0 .... 
l .. 0.9 E 
i= 

--- - r---

~ 
1.6 

1 1.4 
0 
~ ., 

1.2 ~ 
~ .. 1.0 E 
i= 

------V--J 0.8 I 0.8 

4.75 5.0 5.25 5.5 50 100 150 200 

Supply Voltage Vcc (\I) Load Capacitance CL (pF) 

Access Time vs. Supply Voltage Access Time vs. Load Capacitance 
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HM621100A Series 

T(ns) 
1.3 

1.4 100 50 33 25 20 

VCC=5.0\i , 1.2 
1.2 

j 
0 1.1 ...- ~ 
~ ------~ 1.0 E V ~ 

-----
0 

1.0 ~ ./ ~ 

------
11 0.8 .. C "./ E 0.9 ~ i= 0.6 = 
:::J 
0 ./ 

~ 0.8 i / 0.4 :::J 
U) 

0.70 20 40 60 80 0.2 0 10 20 30 40 50 
Ambient Temperature Ta (OC) 

Frequency f (MHz) 

Access Time vs. Ambient Temperature Supply Current vs. Frequency 

II 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 3-57 



HM624256A Series--------
262144-word x 4-blt High Speed CMOS Static RAM 

The Hitachi HM624256A is a high speed 1 M 
Static RAM organized as 256-kword x 4-bit. It 
realizes high speed access time (20/25/35 ns) and 
low power consumption, employing CMOS 
process technology and high speed circuit 
designing technology. 

Pin Arrangement 

It is most advantageous for the field where high 
speed and high density memory is required, such 
as the cache memory for main frame or 32-bit 
MPU. 
The HM624256A, packaged in a 4OO-mil plastic 
SO] is available for high density mounting. 

Features 

• Single 5 V supply and high density 28-pin 
package (DIP and SOJ) 

• High speed 
Access time: 20/25/35 ns (maXimum) 

• Low power dissipation 
Active mode: 350 mW (typical) 
Standby mode: 100 J.1W (typical) 

• Completely static memory 
No clock or timing strobe required 

• Equal access and cycle time 
• Directly TTL compatible 

All inputs and outputs 

Ordering Information 

Type No. 

HM624256AP-20 
HM624256AP-25 
HM624256AP-35 
HM624256ALP-20 
HM624256ALP-25 
HM624256ALP-35 

HM624256AJP-20 
HM624256AJP-25 
HM624256AJP-35 
HM624256AUP-20 
HM624256AWP-25 
HM624256AWP-35 

Access time 

20ns 
25 ns 
35ns 
20ns 
25ns 
35ns 

20ns 
25 ns 
35 ns 
20 ns 
25ns 
35ns 

Package 

400 mil 
28-pin 
plastic DIP 
(DP-2SC) 

400 mil 
2S-pin 
plasticSOJ 
(CP-2SD) 

AO 

A1 

A2. 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

A10 

CS 

OE 
Vss 

Pin Description 

Pin name 

AO-A17 

1/01-1/04 

CS 

OE 

WE 

Vee 

VSS 

HITACHI 

(Top view) 

Function 

Address 

Input/output 

Chip select 

Output enable 

Write enable 

Power supply 

Ground 

Vee 
A17 

A16 

A15 

A14 

A13 

A12 

A11 

NC 

VO 1 

V02 

V03 

V04 

WE 
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HM624256A Series 

Block Diagram 

AO 
A1 

Vee A2 .-
A3 Row Memory array 
A4 decoder 512 x 2048 .- Vss 
A5 
A6 
A7 
A8 

1/01 
Column 1/0 

1/02 

1/03 control 

1/04 

CS 

WE 
OE II 

Function Table 

CS OE WE Mode Vee current 110 pin Ref. cycle 

H X X Not selected 1$8. IS81 High-Z' 

L L H Read Icc Dout Read cycle (1) - (3) 

L H L Write ICC Din Write cycle (1) 

L L L Write ICC Din Write cycle (2) 

Note: 1. X: H or L 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Vollage on any pin relative to VSS Vin -0.5*1 to +7.0 V 

Power dissipation 1.0 W 

Operating temperature range Topr o to +70 

Storage temperature range Tstg -55 to +125 

Storage temperature range under bias Tbias -10 to +85 

Note: 1. Vin min = -2.0 V for pulse width :s; 10 ns 
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HM6242S6A Series 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 S.O V 

Input low (logic 0) voltage VIL -0.5*1 0.8 V 

Note: 1. VIL min = -2.0 V for pulse width ~ 10 ns 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ±·1 0%, V SS = 0 V) 

HM624256A-20 HM624256A-25!35 

Parameter Symbol Min "lYp·1 Max Min Typ·1 Max Unit Test conditions 

Input leakage lIul 2.0 2.0 ~ Vee = max. 
current Yin = VSS to Vee 

Output leakage IILOI 2.0 2.0 ~ CS=VIH 
current VVO = VSS to Vee 

Operating power lee 150 120 rnA CS=VIL, 
supply current 11/0=0 rnA, 

min cycle 

Standby power ISB SO 40 rnA CS=VIH, 
supply current min cycle 

Standby power ISB1 0.02 2.0 0.02 2.0 rnA CS~Vee-0.2V 
supply current (1) o V ~ Yin ~ 0.2 Vor 

ISB1*2 100*2 100'2. ~ Yin ~ Vee -0.2 V 

Output low voltage VOL 0.4 0.4 V IOL=8mA 

Output high voltage VOH 2.4 2.4 V 10H =--4 rnA 

Notes: 1. Typical limits are at Vee = 5.0 V, Ta = +25°C and specified loading. 
2. LP and UP version 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol 

Input capacitance Cin 

Input/output capacitance CliO 

Min Max 

5'2 

S'3 

8 

Note: 1. This parameter is sampled and not 100% tested. 
2. SOJ package 
3. DIP package 

HITACHI 

Unit Test conditions 

pF Vin=OV 

pF 
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HM624256A Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: OV to 3.0 V 
• Input rise and fall times: 4 ns 
• Input timing reference levels: 1.5 V 

Dout 

2550 

+5V 

4800 

30 pF· 

• Output timing reference levels: 1.5 V 
• Output load: See figures 

Dout 

2550 

+5V 

4800 

5 pF· 



HM624256A Series 

Read Timing Waveform (1) *1. *2 

tRC 

Address 

tAA 

OE 

tOE 

CS tOLZ 

tACS 
tCLZ 

Dout 

Read Timing Waveform (2) *2. *3. *5 

Address 

tOH 

Dout 
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HM624256A Series 

Read Timing Waveform (3) *1. *2. *4. *5 

Dout 

High Impedance 
tpu 

Vee supply. - - - - - - - - - - - - - - - - --.~--------------~ 
~~~ I~ ~% 

ISB 

Notes: 1. Transition is measured ±200 mV from steady state voltage with Load (8). This parameter is 
sampled and not 100% tested. 

2. WE is high for read cycle. 
3. Device is continuously selected, CS = VIL' 
4. Address valid prior to or coincident with CS transition low. 
5. OE=VIL 

Write Cycle 

HM624256A-20 HM624256A-25 HM624256A-35 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twc 20 25 35 ns 

Chip selection to end of write lew 15 17 25 ns 

Address valid to end of write tAW 16 20 30 ns 

Address setup time tAS 0 0 0 ns 

Write pulse width twp 15 17 25 ns 

Write recovery time tWR 0 0 0 ns 

Output disable to output in high-Z toHi1 0 10 0 10 0 10 ns 

Write to output in high-Z tWHi1 0 12 0 15 0 15 ns 

Data to write time overlap tow 12 15 20 ns 

Data hold from write time tOH 0 0 0 ns 

Output active from end of write toW*1 0 0 0 ns 
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HM624256A Series 
Write Timing Waveform (I) 

Address 

OE 

cs 

WE 

Dout 
tow tOH 

Din 
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HM624256A Series 

Write Timing Waveform (2) *6 

Address 

tew 

cs 

WE 

tow 

Dout 

Din ---------(:k~ .. 
Notes: 1. Transition is meaSured ±200 mV from steady state voltage with Load (8). This parameter is 

sampled and not 100% tested. 
2. A write oCfCurs during the overlap (twp) of a low CS and a low WE. 
3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, 1/0 pins are in the output state so that the input signals of opposite phase to 

the outputs must not be applied. 
5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE 

transition, output remain in a high impedance state. 
6. DE is continuously low. (OE = VIL> 
7. Dout is the same phase of write data of this write cycle. 
8. Dout is the read data of next address. 
9. If CS is low during this period, 1/0 pins are in the output state. Then the data input signals of 

opposite phase to the outputs must not be applied to them. 
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HM624256A Series 
Low vee Date Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VOR 2.0 V OS <! Vee - 0.2 V, 

Data retention current lee OR 2 50'1 
--------------------------- Vin ~ Vee -0.2 V or 

IlA 0 V ~ Vin ~ 0.2 V 

Chip deselect to data retention time teoR 0 ns 

Operation recovery time tR 5 ms 

Note: 1. Vee = 3.0 V 

Low Vee Data Retention Timing Waveform 

Data retention mode 
Vcc-----..... 

4.5 V- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

cs CS ~Vcc-O.2 V OV ----------------------------------------------------------------
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HM628127H/HM629127H Series-Preliminary 

131072-word x 8/9-blt High Speed CMOS Static RAM 

The HM628127H1HM629127H is an asyncronous 
high speed static RAM organized as 128 kword x 
8/9 bit. It realize high speed access time 
(15/17/20/25 ns) with employing 0.8 Ilm CMOS 
process and high speed circuit designing 
technology. 

Ordering Information 

It is most appropriate for the application which 
requires high speed, high density memory and 
wide bit width configuration, such as cache and 
buffer memory in system. 
The HM628127H/HM629127H is packaged in 
400-mil 32/36-pin SO} for high density surface 
mounting. 

Features 

• Single 5 V supply: 5 V ± 10% 
• Access time 15/17/20/25 ns (max) 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Directly TIL compatible 

All inputs and outputs 
• 4OO-mil 32/36-pin SO} package 
• Center Vee and V ss type pinout 

Type No. 

HM628127HJP-15 
HM628127HJP-17 
HM628127HJP-20 
HM628127HJP-25 

HM628127HWP-15 
HM628127HWP-17 
HM628127HWP-20 
HM628127HWP-25 

HM629127HJP-15 
HM629127HJP-17 
HM629127HJP-20 
HM629127HJP-25 

HM629127HWP-15 
HM629127HWP-17 
HM629127HWP-20 
HM629127HWP-25 

Access time Package 

15 ns 400-mil 32-pin 
17 ns plasticSOJ 
20 ns (CP-32DB) 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

15 ns 400-mil 36-pin 
17 ns Plastic SOP 
20 ns (CP-36D) 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM628127H/HM629127H Series 

Pin Arrangement 

HM628127H Series HM629127H Series 

NC A4 
A3 A4 

A3 AS 
A2 AS 

A2 AS 
A1 AS 

A1 A7 
AO A7 

AO OE 
CS OE 

CS U09 
1/01 1/08 

1/01 1/08 
V02 V07 

1/02 1/07 
Vee Vss Vee Vss 
Vss Vee Vss Vee 

1/03 I/OS 
1/03 I/OS 

1/04 1/05 
1/04 1/05 

WE A8 
WE A8 

A1S A9 A1S A9 
A15 A10 

A15 A10 
A14 A11 A14 A11 
A13 A12 

A13 A12 

(Top View) 
NC NC 

(Top View) 

Pin Description 

Pin name 

HM628127H HM629127H Function 

AO-A1S AO-A16 Address 

1/01-1/08 V01-1/09 Data input/output 

CS CS Chip select 

WE WE Write enable 

DE DE Output enable 

Vee Vee Power supply 

VSS VSS Ground 

NC No connection 
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Block Diagram 

A4 
A3 
A2 
A1 
AO 
A7 
A6 
AS 

V01 

I/OS/9 

WE 
CS 

OE 

.....-... 
~ 

~ -
-[>o-CS 

Absolute Maximum Ratings 

Parameter 

Supply voltage relative to V 55 

Voltage on any pin relative to V 55 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

~ 
~ 

~ 
~ 

~ 
~ 

k-

1;>-

HM628127H/HM629127H Series 

- Vee 

Row Memory Matrix -Vss 

Decoder 256 rows x 
512 x 8/9 columns 

CS~ I 
Column 1/0 

Input Column Decoder -CS 
Data 

Control 

~ ? tr r ~ 
~ L 

M3M2M1M6MSM4MOMM 

....., 
~ 

;:5l-

Symbol Value Unit 

Vee -0.5 to +7.0 V 

VT -0.5 *1 to Vee + 0.5 V 

PT 1.0*2/1.5*3 W 

Topr o to +70 °C 

Tstg -55 to +125 °C 

Tbias -10to+SS °C 

Note: 1. -2.5 V for pulse width (under shoot) s; 10 ns 
2. at still air condition 
3. at air flow ~ 1.0 mls 
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HM628127H/HM629127H Series 

Function Table 

OS or: WE Vee current 110 Ref. cycle 

H X X ISB.ISBl High-Z 

L H H lee High-Z 

L L H lee Output Read cycle 

L x L lee Input Write cycle 

Note: 1. X: H or L 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage *2 Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.5 V 

VIL -0.5 *1 0.8 V 

Note: 1. -2.0 V for pulse width (under shoot) ::;; 10 ns 
2. The supply voltage with all Vee pins must be on the same level. 

The supply voltage with all V SS pins must be on the same level. 
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HM628127H/HM629127H Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss= 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions Notes 

Input leakage current Ilul 

Output leakage current IILOI 

Operating power supply lee 
current 

Standby power supply 19B 
current 

Standby power supply 18B1 
current (1) 

Output voltage 

2 ~A Yin = VSS to Vee 

2 ~A VI/O = VSS to Vee 

160 mA 15 ns cycle CS = VIL, 
--------------- lout = 0 mA 

220 

140 17 ns cycle Other inputs 
-------------- = VIHNIL 

mA 200 

130 180 mA 20 ns cycle 

100 160 mA 25 ns cycle 

mA 70 15 ns cycle CS = V1H, 
--------------- Other inputs 

100 

60 95 mA 17 ns cycle = VIHNIL 

50 90 mA 20 ns cycle 

40 85 mA 25 ns cycle 

2 mA Vee 2! CS 2! Vee - 0.2 V, 
-----------0 V.$ Vin.$ 0.2 V or ---

0.1 mA Vee 2! Yin 2! Vee - 0.2 V L-version 

0.4 v 

2.4 V IOH =-4 mA 

Note: 1. Typical values are at Vee = 5.0 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHz)*1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Yin = 0 V 

InpuVoutput capacitance 8 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM628127H/HM629127H Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: V ss to 3.0 V 
• Input rise and fall times: 3 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: See tigures 

+5V +5V 

480Q 480Q 
Dout Dout 

255Q 30 pF* 255Q 5 pF* 

Output load (A) Output load (8) 

* Including scope and jig 
(for tell. tOll, tcHZ' tOHZ' tWHZ. and tow) 

Read Cycle 

HM628127H/HM629127H 

·15 ·17 ·20 ·25 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Read cycle time tRC 15 17 20 25 ns 

Address access time tAA 15 17 20 25 ns 

Chip select access time tACS 15 17 20 25 ns 

Output enable to output valid toE 8 8 10 12 ns 

Output hold from address change tOH 5 5 5 5 ns 

Chip select to output in low-Z tClZ 3 3 3 3 ns 

Output enable to output in low-Z tolZ ns 

Chip deselect to output in high-Z tCHZ 7 7 7 7 ns 

Output disable to output in high-Z tOHZ 7 7 7 7 ns 
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HM628127H/HM629127H Series 

Read Timing Waveform·3 

Address Address Valid 

tACS 

cs 

tOE 

OE 

tOLZ'1 

t '1 

Dout Data Valid 

Notes: 1. Transition is measured ±200 mV from steady state's voltage with Load (B). This parameter is 
sampled and not 100% tested. 

2. When CS and OE are low, Dout is low impedance. 
3. WE is high for read cycle. 
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HM628127H/HM629127H Series 

Write Cycle 

HM628127H/HM629127H 

·15 ·17 ·20 ·25 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twe 15 17 20 25 ns 

Address valid to end of write tAW 12 12 15 20 ns 

Chip select to end of write lew 10 10 12 15 ns 

Write pulse width twp 10 10 12 15 ns 

Address setup time tAS 0 0 0 0 ns 

Write recovery time tWR 0 0 0 0 ns 

Data to write time overlap tow 8 8 10 12 ns 

Data hold from write time tOH 0 0 0 0 ns 

Write disable to output in low-Z tow 3 3 3 3 ns 

Write enable to output in high-Z tWHZ 7 7 7 7 ns 
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HM628127H/HM629127H Series 

twc 

Address ~ ~ Address Valid 
\1/ 

/ 1\ I~ 
tAW tWR"2 

tAS twp ~ 

- -\\~\ f-/-V-WE 7 
tcw 

- \\\\\\\\~ ,- - 1-/ / / / / / / / / cs \ / 

tWHZ"l tOW"l - ~ 
\ \ \ \ \ \ \ \ \ \ \ \ \- Ie- -f-II 1 17777 / / 

Dout / / / / I I I I / I I I I- I'- - r \ \ \ \ \\ \ \ \ \ 
tow tOH 

Din "3 {DE Data Valid j ~ "3 

II 
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HM628127HIHM629127H Series 

Write Timing Waveform (2) (CS Controlled) 

twe 

Address ~t Address Valid 
\/ 

J\ ") ~ 
tAW twFi2 

tAs twp ~ 

- \\\\ \\\\~ 7 :-1 I I I I I I I I WE 

·4 tew 

CS - \\~ K 7 Llj ~ 

tow tOH 

{lJ ® Din ~ Data Valid ~ 
r\. 

Notes: 1. Transition is measured ±200 mV from high impedance state's voltage with Load (B). This 
parameter is sampeld and not 100% tested. 

2. WE must be high during transition except when the device is disabled with CS. 
3. If CS and DE are low during this period, VO pins are in the output state. Then, the data input 

signals of opposite phase to the outputs must not be applied to them. 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, output remains a high impedance state. 
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HM628127H/HM629127H Series 

Low V cc Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VOR 2.0 V Vee~CS~ 
-------------~------------ Vee -0.2 V, 
Data retention current leeOR 2 50'1 itA V ee ~ Vin ~ 

Vee-0.2 Vor 
Chip deselect to data retention time !cDR 0 ns 0 V 5; Vin 5; 0.2 V 

Operation recovery time tR 5 ms 

Note: 1. Vee =3.0V 

Low Vee Data Retention Timing Waveform 

teoR Data retention mode tR 
Vee------~~~------------------------------_t~~------

4.5 V- ------ - - - - ~ \----- - - - - - ----------- - - - - - - --- - - -711. -- ------ II 
2.2 V _______ _ V - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

V DR - - - - - - - - - - - - - - - - -,\:======::::;:;:;::============-:1 
cs ~ Vee ~ cs ~ Vee - 0.2 V 
OV ------------------------------------------------------------------
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HM621664H/HM621864H Series - Preliminary 

65536-word x 16/18-blt High Speed CMOS Static RAM 

The HM62 I 664H/HM62 IS64H.is an asyncronous 
high speed static RAM organized as 64 kword x 
16/IS bit. It realize high speed access time 
(15/17/20/25 ns) with employing O.S f.lm CMOS 
process and high speed circuit designing 
technology. 

Ordering Information 

It is most appropriate for the application which 
requires high spe.ed, high density memory and 
wide bit width configuration, such as cache and 
buffer memory in system. 
The HM621664H/HM62IS64H is packaged in 
4OO-mil 44-pin SOJ & TSOP-I1 for high density 
surface mounting. 

Features 

• Single 5 V supply: 5 V ± 10% 
• Access time 15/17/20/25 ns (max) 
• Completely static memory 

- No clock or timing strobe required 
• Equal access and cycle times 
• Directly TTL compatible 

- All inputs and outputs 
• 400-mil44-pin SOJ& TSOP-II package 
• Center Vee and V ss type pinout 

Type No. 

HM621664HJP-15 
HM621664HJP-17 
HM621664HJP-20 
HM621664HJP~25 

HM621664HWP-15 
HM621664HWP-17 
HM621664HWP-20 
HM621664HWP-25 

HM621864HJP-15 
HM621864HJP-17 
HM621864HJP-20 
HM621864HJP-25 

HM621864HWP-15 
HM621864HWP-17 
HM621864HWP-20 
HM621864HWP-25 

HM621664HTT-15 
HM621664HTT-17 
HM621664HTT-20 
HM621664HTT-25 

HM621664HLTT-15 
HM621664HLTT-17 
HM621664HLTT-20 
HM621664HL TT-25 

HM621864HTT-15 
HM621864HTT-17 
HM621864HTT-20 
HM621864HTT-25 

HM621864HLTT-15 
HM621864HLTT-17 
HM621864HLTT-20 
HM621864HLTT-25 

Access time Package 

15 ns 400-mil 44-pin 
17 ns plasticSOJ 
20 ns (CP-44D) 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

15 ns 400-mil 44-pin 
17 ns plastic TSOP-IJ 
20 ns normal bend 
25 ns type 

(TTP-44DE) 
15 ns 
17 ns 
20 ns 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

15 ns 
17 ns 
20 ns 
25 ns 

Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM621664H/HM621864H Series 

Pin Arrangement 

HM621664HJP (sOJ) HM621664HTT 
(Normal Bend TSOP-II) 

A4 AS A4 10 44 AS 
A3 A6 

A3 2 43 A6 
1.2 A7 A2 3 42 A7 
Al OE Al 4 41 OE 
AO AO 5 40 UB 
cs LB cs 6 39 LB 
1101 11016 1101 7 38 V016 
1102 11015 1/02 8 37 1/015 
1/03 11014 1/03 9 36 V014 
1/04 11013 1/04 10 '35 V013 
Vee VSS VCC 11 34 Vss 
Vss Vee Vss 12 33 VCC 
1/05 1/012 1/05 13 32 V012 
vas 11011 1/06 14 31 V011 
V07 11010 1/07 15 30 VOl 0 
1/08 1109 1/08 16 29 1/09 

WE NC WE 17 28 NC 
A15 A15 18 27 A8 
A14 .A14 19 26 A9 
A13 A13 20 25 Al0 

II A12 A12 21 24 All 
NC NC 22 23 NC 

(Top View) (Top View) 

HM621864HJP (SOJ) HM621864HTT 
(Normal Bend TSOP-II) 

A4 A5 A4 10 44 A5 
A3 A6 A3 2 43 A6 
A2 A7 A2 3 42 A7 
Al OE Al 4 41 OE 
AO UB AO 5 40 UB 
CS LB CS 6 39 LB 

1/01 1/018 1/01 7 38 1/018 
1/02 1/017 1/02 8 37 1/017 
1/03 1/016 1103 9 36 1/016 
1/04 1/015 1/04 10 35 1/015 
Vee Vss Vee 11 34 Vss 
Vss Vcc Vss 12 33 Vee 
1/05 1/014 1/05 13 32 1/014 
1/06 1/013 1/06 14 31 1/013 
1/07 1/012 1/07 15 30 1/012 
1/08 1/011 1/08 16 29 1/011 
1/09 1/010 1/09 17 28 1/010 
WE NC WE 18 27 NC 
A15 A8 A15 19 26 A8 
A14 A9 A14 20 25 A9 
A13 Al0 A13 21 24 Al0 
A12 All A12 22 23 All 

(Top View) (Top View) 
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HM621664H/HM621864H Series 

Pin Description 

Pin name 

HM621664H HM621864H Function 

AO-A15 AO-A15 Address 

1101-1/08 1/01 -1/09 Input/output (lower byte) 

1109 -1/016 1/010 - 1/018 Input/output (upper byte) 

CS CS Chip select 

[S [B Lower byte select 

DB DB Upper byte select 

WE WE Write enable 

DE DE Output enable 

Vee Vee Power supply 

Vss Vss Ground 

NC NC No connection 
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HM621664H/HM621864H Series 

Block Diagram 

A4 ~ A3 - vee 
A2 

~ -Vss A1 Row Memory Matrix 
AO 

ti= 
Decoder 256 rows x 

A7 256 x 16/18 columns 
A6 ~ A5 

cs--1 I 
I/O~ ~ Column 1/0 -
1/0819 ~ Input Column Decoder -CS 

Data 

1/09/10 

~ 
Control 

1/01'6118 & '6 tl 
WE A12 A11 A10 A15 A14 A13 A9 A8 

CS 

f~ 
LB -
UB -

~~ 
~ 

~h 
OE 

l ~ 

II 

" CS v 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage relative to Vss Vee -0.5 to +7.0 V 

Voltage on any pin relative to Vss VT -0.5 *1 to Vee + 0.5 V 

Power dissipation PT 1.0*2/1.5*3 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature under bias Tbias -10 to +85 °C 

Note: 1. -2.5 V for pulse width (under shoot) s 10 ns 
2. at still air condition 
3. at air flow ~ 1.0 mls 

HITACHI 
Hitachi America, Ltd .• Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 3-81 



HM621664H/HM621864H Series 

Function Table 

I/O I/O 
CS CE WE rB "DB Vcccurrent (Lower byte) (Upper byte) Ref. cycle 

H X X X X ISB,lsB1 High-Z High-Z 

·L H H X X Icc High-Z High-Z 

L L H L L Icc Output Output Read cycle 

L L H L H Icc Output High-Z Read cycle 

L L H H L Icc High-Z Output Read cycle 

L L H H H Icc High-Z High-Z 

L X L L L Icc Input Input Write cycle 

L X L L H ICC Input High-Z Write cycle 

L X L H L ICC High-Z Input Write cycle 

L X L H H Icc High-Z High-Z 

Note: 1. X: H orL 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage °2 Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vcc+ 0.5 V 

VIL -().5 °1 0.8 V 

Note: 1. -2.0 V for pulse width (under stoot) S 10 ns 
2. The supply voltage with all V CC pins must be on the same level. 

The supply voltage with all Vss pins must be on the same level. 
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HM621664HIHM621864H Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions Notes 

Input leakage current IILlI 

Output leakage current IILOI 

Operating power supply lee 
current 

Standby power supply 19B 
current 

Standby power supply ISB1 
current (1) 

Output voltage 

2 j.lA Vin = Vss to Vee 

2 VIIO = VSS to Vee 

190 mA 15 ns cycle CS = V,L. 
--------------- lout = 0 mA 

260 

175 17 ns cycle Other inputs 
-------------- = V,HN,L 

rnA 240 

160 220 mA 20 ns cycle 

145 200 mA 25 ns cycle 

mA 70 15 ns cycle CS = V,H. 
--------------- Other inputs 

100 

60 95 mA 17 ns cycle = V,HN,L 

50 90 mA 20 ns cycle 

40 85 mA 25 ns cycle 

Vee~CS~ Vee-0.2 V, 
-----------0 V s. Vin s. 0.2 V or 

2 rnA 

0.1 mA Vee ~ Vin ~ Vee - 0.2 V L-version 

0.4 V IOL=8 mA 

2.4 V IOH=-4mA 

Note: 1. Typical values are at Vee = 5.0 V. Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHz)*! 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Vin = 0 V 

InpuVoutput capacitance 8 pF VIIO=OV 

Note: 1. This parameter is sampled and not 100% tested. 
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HM621664HIHM621864H Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: V ss to 3.0 V 
• Input rise and fall times: 3 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: See figures 

+5V 

480n 
Cout 

255n 30pF* 

Output load (A) 

• Including scope and jig 

Read Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tM 

Chip select access time tACS 

Output enable to output valid toE 

Byte select to output valid tLB.IUB 

Output hold from address change IoH 

Chip select to output in low-Z !cLZ 

Output enable to output in low-Z toLZ 

Byte select to output in low-Z tLBLZ. IUBLZ 

Chip deselect to output in high-Z !cHZ 

Cout 

255n 

+5V 

480n 

5 pF* 

~ 

Output load (B) 

(for feLZ. foLZ. \.BLZ. IUBLZ. ICHZ. 10HZ • 
ILBHZ. tuBHZ. tWHZ. and low) 

HM621664H/HM621864H 

-15 -17 -20 -25 

Min Max Min Max Min Max Min Max Unit 

15 17 20 25 ns 

15 17 20 25 ns 

15 17 20 25 ns 

8 8 10 12 ns 

8 8 10 12 ns 

5 5 5 5 ~ 

3 3 3 3 ~ 

ns 

ns 

7 7 7 7 ns 
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HM621664H/HM621864H Series 

Read Cycle (cont) 

HM621664H/HM621864H 

-15 -17 -20 -25 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Output disable to output in high-Z 10HZ 7 7 7 7 ns 

Byte deselect to output in high-Z tLBHZ, IUBHZ 7 7 7 7 ns 

Read Timing Waveform *3 

tRC 

Address Address Valid 

tAA .. 
tACS 

CS 

tOE 

OE 

tLB, tUB 

LB,UB 

tOLZ, tLBLZ, tUBLZ·1 

tCLZ·l 

Cout Cata Valid 

Notes: 1. Transition is measured ±200 mV from steady state's voltage with Load (B). This parameter is 
sampled and not 100% tested. 

2. When OS, DE, and I:B are low, Cout (lower byte) is low impedance. 
When OS, DE, and DB are low, Cout (upper byte) is low impedance. 

3. WE is high for read cycle. 
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HM621664H/HM621864H Series 

Write Cycle 

HM621664H1HM621864H 

·15 ·17 ·20 ·25 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 15 17 20 25 ns 

Address valid to end of write tAW 12 12 15 20 ns 

Chip select to end of write tcw 10 10 12 15 ns 

Write pulse width twp 10 10 12 15 ns 

Byte select to end of write tLBWo tUBW 10 - 10 12 15 ns 

Address setup time tAS 0 0 o. 0 ns 

Write recovery time tWR 0 0 0 0 ns 

Data to write time overlap tow 8 8 10 12 ns 

Data hold from write time tOH 0 0 0 0 ns 

Write disable to output in low-Z tow 3 3 3 3 ns 

Write enable to output in high-Z tWHZ 7 7 7 7 ns 
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HM621664H/HM621864H Series 

Write Timing Waveform (1) (WE Controlled) 

lwe 

Address Address Valid 

twp 

WE 

lew 

cs 
tlBW, t UBW 

LB,UB 

Dout 

tow II 
Din ·3 

Data Valid 
"3 
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HM621664H/HM621864H Series 

Write Timing Waveform (2) (CS Controlled) 

twe 

Address Address Valid 

twp 

WE 

tew 

cs 
tLBW. t UBW 

LB. UB 

tow 

Din 

Write Timing Waveform (3) (LB, VB Controlled) 

twe 

Address Address Valid 

twp 

WE 

tew 

cs 
tLBW. t UBW 

LB. UB 

Din 

tow tOH 

Data Valid 

1. ransitlon is measure ±200 m rom hlg impedance state's voltage Wit IS 

parameter is sampeld and not 100% tested. 
2. WE must be high during address transition except when the device is disabled with C'S. [9. or 

US. 
3. If C'S. <:>E. [8. and DB are low during this period. I/O pins are in the output state. Then. the data 

input signals of opposite phase to the outputs must not be applied to them. 
4. If the C'S or [S or US low transition occurs simultaneously with the WE low transition or after the 

WE transition. output remains a high impedance state. 
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HM621664H/HM621864H Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VOR 2.0 V Vee~CS~ 
Vee- 0.2V, 

Data retention current leeOR 2 50.1 IlA Vee~Vin~ 
Vee -0.2 Vor 

Chip deselect to data retention time tcOR 0 ns o V .s Vin .s 0.2 V 

Operation recovery time tR 5 ms 

Note: 1. Vee =3.0V 

Low Vee Data Retention Timing Waveform 

tCOR Data retention mode tR 

~ \ ~ 
~ v-- ---------- \------ ---------------- --------- --) --- ----- --- II 
2.2V--------~--------------------------------------- -------- --------
VOR - - - - - - - - - - - - - - - - -'\::====~~============7 
~ ~~~-MV 

OV ---------------------------------~--------------------------------
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HM62W832 ----------------Preliminary 

32,768-word x a-bit High Speed Static Access Memory 3.3 V Supply 

Description 

The HM62W832 series is Hitachi's new 256K 
Fast Static RAM with a 32,768-word X 8 bit orga-
nization, with an access time of 20 and 25 ns. This 
3.3 volt part has low power dissipation which 
makes it ideal for portable applications. The 
HM62W832 series will be manufactured on 
Hitachi's advanced production lines using CMOS 
teclmology. 

Features 

• 32,768-word X 8-bit organization 
• Fast access times 20/25 ns 
• Single 3.3V power supply 
• Low power dissipation 
• Completely static memory-no timing strobe 

needed 

Ordering Information 

32K x 8 
Type No. 

HM62W832-20 
HM62W832-25 

Pin Description 

Pin Name 

A 

110 

WE 

CS 

DE 

Vee 

VSS 

Access 
time Package 

20 ns 300mil 
25 ns 28 pin SOJ 

Function 

Address Input 

Data Input/Output 

Byte Write Enable 

Chip Select 

Output Enable 

+3.3V Power Supply 

Ground 

Pin Arrangement 

HM62W832 

A14 Vee 
A12 WE 

A7. A13 
As As 
A5 As 
A4 A11 

A3 DE 

A2 A10 
A1 CS 

Ao 1/07 
1100 liDs 
1/01 1/05 
1/02 1/04 

Vss 1/03 

(fop View) 

Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 

HITACHI 
3-90 Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 



HM62W8127H Series ------ Preliminary 

HM62W9127H Series 
131072-word x 8/9-bit High Speed CMOS Static RAM 

The HM62W8127H/HM62W9127H is an 
asyncronous 3.3 V operation high speed static 
RAM organized as 128 kword x 8/9 bit. It realize 
high speed access time (25/30/35/45 ns) with 
employing 0.8 Ilm CMOS process and high speed 
circuit designing technology. 
It is most appropriate for the application which 
requires high speed, high density memory and 
wide bit width configuration, such as cache and 
buffer memory in system. 
The HM62W8127H/HM62W9127H is packaged 
in 400-mil 32/36-pin SOl for high density surface 
mounting. 

Features 

• Single 3.3 V supply: 3.3 V ± 0.3 V 
• Access time 25/30/35/45 ns (max) 
• Completely static memory 

- No clock or timing strobe required 
• Equal access and cycle times 
• Directly CMOS compatible 

- All inputs and outputs 
• 4OO-mil 32/36-pin SOl package 
• Center Vee and V ss type pinout 

I 

Ordering Information 

Access 
Type No. time 

HM62W8127HJP-25 25 ns 
HM62W8127HJP-30 30 ns 
HM62W8127HJP-35 35 ns 
HM62W8127HJP-45 45ns 

HM62W8127HLJP-25 25 ns 
HM62W8127HLJP-30 30 ns 
HM62W8127HLJP-35 35 ns 
HM62W8127HLJP-45 45 ns 

HM62W9127HJP-25 25 ns 
HM62W9127HJP-30 30 ns 
HM62W9127HJP-35 35 ns 
HM62W9127HJP-45 45 ns 

HM62W9127HLJP-25 25 ns 
HM62W9127HLJP-30 30 ns 
HM62W9127HLJP-35 35 ns 
HM62W9127HLJP-45 45 ns 

Package 

400-mil 32-pin 
plasticSOJ 
(CP-32DB) 

400-mil 36-pin 
. plastic SOJ 
(CP-36D) 

Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM62W8127H/HM62W9127H Series 

Pin Arrangement 

HM62W8127H Series HM62W9127H Series 

NC A4 
A3 A4 

A3 A5 
A2 A5 

A2 A6 
A1 A6 

A1 A7 
AO A7 

AO OE 
CS OE 

CS 1/09 
1101 1/08 

1/01 1/08 
1/02 1107 

1102 1/07 
Vee Vss Vee Vss 
Vss Vee Vss Vee 

1103 1/06 
1103 1/06 

1/04 1/05 
1/04 1/05 

WE A8 
WE A8 

A16 A9 
A16 A9 

A15 A10 A15 A10 
A14 A11 

A14 A11 
A13 A12 

A13 A12 

(Top View) 
NC NC 

(Top View) 

Pin Description 

Pin name 

HM62W8127H HM62W9127H Function 

AO-A16 AO-A16 Address 

1/01 -1/08 1101 -1/09 Data inpuUoutput 

CS CS Chip select 

WE WE Write enable 

OE OE Output enable 

Vee Vee Power supply 

VSS VSS Ground 

NC No connection 
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Block Diagram 

A4 
A3 
A2. 
A1 
AO 
A7 
A6 
AS 

1/01 

1/08/9 

......... 

~ 

r-.. 
v CS 

Absolute Maximum Ratings 

Parameter 

Supply voltage relative to V ss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

~ 
~ 
~ 
~ 
:i: 

k-

j1>-

HM62W8127HIHM62W9127H Series 

-Vee 

Memory Matrix -Vss 
Row 

Decoder 256 rows x 
512 x 8/9 columns 

CS-.l I 
"-I Column 1/0 

Input 
Data 

Column Decoder -CS 

Control 

~ ~ ~ ~ ?? ~ < l 

A13A12A11 A16A15A14A10A9 A8 

:§-

:5J-

Symbol Value Unit 

Vee -0.5 to +4.6 V 

Vr -0.5 *1 to Vee + 0.5 V 

PT 1.0 V 

Topr o to +70 °C 

Tstg -55 to +125 °C 

Tbias -10to +85 °C 

Note: 1. -2.5 V for pulse width (under shoot) :s; 10 ns 
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HM62W8127H/HM62W9127H Series 

Function Table 

CS OE VE Vee current 1/0 Ref. cycle 

H X X ISB.lsB1 High-Z 

L H H lee High-Z 

L L H lee Output Read cycle 

L X L lee Input Write cycle 

Note: 1. X: H orL 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage "2 Vee 3.0 3.3 3.6 V 

VSS 0 0 0 V 

Input voltage VIH 2.0 Vee + 0.3 V 

VIL -0.3 "1 0.8 V 

Note: 1. -2.0 V for pulse width (under shoot) :s; 10 ns 
2. The supply voltage with all Vee pins must be on the same level. 

The supply voltage with all Vss pins must be on the same level. 
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HM62W8127H/HM62W9127H Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, V ss = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test conditions 

Input leakage current Ilul 

Output leakage current IILOI 

Operating power supply lee 
current 

Standby power supply 19B 
current 

Standby power supply ISBl 

2 Vin = Vss to Vee 

2 VI/O = Vss to Vee 

100 mA 25 ns cycle CS = VIL, 
--------------- lout = 0 mA 

60 

50 90 30 ns cycle Other inputs 
--------------- = VIHNIL 

mA 

45 85 mA 35 ns cycle 

40 80 mA 45 ns cycle 

mA 40 25 ns cycle CS = VIH. 
--------------- Other inputs 

20 

18 35 mA 30 ns cycle = VIHNIL 

15 30 mA 35 ns cycle 

13 25 mA 45 ns cycle 

mA Vee~CS~ Vee- 0.2V, 

Notes 

current(1) OVs VinsO.2Vor ---
0.06 mA Vee ~ Vin ~ Vee - 0.2 V L-version 

Output voltage 0.2 V lOLl = 0.1 mA 

VOL2 0.4 V I0L2=2 mA 

VOHl Vee- 0.2- V IOHl = -0.1 mA 

VOH2 2.4 V IOH2=-2 mA 

Note: 1. Typical values are at Vee = 3.3 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f= 1.0 MHz)*l 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Vin = 0 V 

Input/output capacitance 8 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W8127H/HM62W9127H Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 2.4 V /0.4 V 
• Input rise and fall times: 3 ns 
• Input and output timing reference levels: 1.4 V 
• Output load: See figures 

~~H 
Dout 0 

I i 500n 500n 

l30 pF* 1.4 V 
5 pF* l 1.4V 

Output load (A) Output load (8) 

• Including scope and jig 
(for tClZ. tOLZ. tCHZ. tOHZ. tWHZ' and tow) 

Read Cycle 

HM62W8127H/HM62W9127H 

·25 ·30 ·35 ·45 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Read cycle time tRe 25 30 35 45 ns 

Address access time tAA 25 30 35 45 ns 

Chip select access time tACS 25 30 35 45 ns 

Output enable to output valid toE 15 15 20 25 ns 

Output hold from address change tOH 5 5 5 5 ns 

Chip select to output in low-Z tClZ 5 5 5 5 ns 

Output enable to output in low-Z tolZ ns 

Chip deselect to output in high-Z tcHZ 12 12 12 12 ns 

Output disable to output in high-Z tOHZ 12 12 12 12 ns 
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HM62W8127H/HM62W9127H Series 

Read Timing Waveform·3 

tRC 

Address Address Valid 

tAA .. 
tACS 

CS 

tOE 

OE 

tOLZ " 
tCLZ '1 

Dout Data Valid 

Notes: 1. Transition is measured ±200 mV from steady state's voltage with Load (B). This parameter is 
sampled and not 100% tested. 

2. When OS and OE are low, Dout is low impedance. 
3.. WE is high for read cycle. 
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HM62W8127H/HM62W9127H Series 

Write Cycle 

HM62W8127H/HM62W9127H 

-25 -30 -35 -45 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 25 30 35 45 ns 

Address valid to end of write tAW 20 20 25 30 ns 

Chip select to end of write lew 20 20 25 30 ns 

Write pulse width twp 20 20 25 30 ns 

Address setup time tAS 0 0 0 0 ns 

Write recovery time tWR 0 0 0 0 ns 

Data to write time overlap tow 15 15 20 25 ns 

Data hold from write time tOH 0 0 0 0 ns 

Write disable to output in low-Z tow 5 5 5 5 ns 

Write enable to output in high-Z tWHZ 12 12 12 12 ns 
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HM62W8127H/HM62W9127H Series 

Write Timing Waveform (1) (WE Controlled) 

twe 

Address ~ ~ Address Valid 
\if 

J f\ -~ 

tAW tWR'2 

tAS twp ~ 

- K'Y ~// IL WE - ~ -
/ 

tew 
- \\\\\\\\~~ 11-/// / / / / / / cs 7 

l.tWH•Z '1 tow'1 
~ 

\ \ \ \ \ \ \ '\ '\ '\ '\'\ '\-' l- -+-/ / / / / / / /17 
Dout / / / / I I 17777TT+ r\\ \ \\ \ \\ \ \ -' 

tDW tDH 

-(JJ ~ Din '3 ~ Data Valid j '3 

1\ II 
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HM62W8127HIHM62W9127H Series 

Write Timing Waveform (2) (CS Controlled) 

twc 

Address ~(. Address Valid \I 
--, 
~ \ / 

tAW tWR-2 

tAS twp ~ 

- \ \ \ \ \ \ \ \~r- 7 ~/ / / / / / / / / WE 
I tcw -4 

- K\~ {-I7 ~ CS -

" 7 
tow tOH 

Din ill ~ i\ 
Data Valid ~ ® 

Notes: 1. Transition is measured ±200 mV from high impedance state's voltage with Load (8). This 
parameter is sampeld and not 100% tested. 

2. WE must be high during transition except when the device is disabled with CS. 
3. If CS and OE are low during this period, 110 pins are in the output state. Then, the data input 

signals of opposite phase to the outputs must not be applied to them. 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, output remains a high impedance state. 
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HM62W8127H/HM62W9127H Series 

Low V cc Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VDR 2.0 V Vee~CS~ 
Vee- 0.2V, 

Data retention current leeDR 2 50'1 IlA Vee~ Vin~ 
Vee -0.2 Vor 

Chip deselect to data retention time tCDR 0 ns o V s Vin s 0.2 V 

Operation recovery time tR 5 ms 

Note: 1. Vee =3.0V 

Low Vee Data Retention Timing Waveform 

teoR Data retention mode tR 

~ \ / 
4.5 V---- - - ------ \--------- - - - - ---- - - - -------------7 -- ------- II 
~2V-------- --------------------------------------- -------~ 
VOR - - - - - - - - - - - - - - - - -'c===::::::::;;::=====-=:I 
~ ~~~~~-~V 
ov ------------------------------------------------------------------
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HM62W1664H Series ------Preliminary 

HM62W1864H Series 
65536-word x 16/18-bit High Speed CMOS Static RAM 

The HM62W I 664H/HM62W IS64H is an Ordering Information 
asyncronous 3.3 V operation high speed static 
RAM organized as 64 kword x 16/IS bit. It realize Access 

high speed access time (25/30/35/45 ns) with Type No. time Package 

employing O.S J.lm CMOS process and high speed 
HM62W1664HJP-25 25 ns 400-mil 44-pin circuit designing technology. 

It is most appropriate for the application which 
HM62W1664HJP-30 30 ns plasticSOJ 
HM62W1664HJP-35 35 ns (CP-44D) 

requires high speed, high density memory and HM62W1664HJP-45 45 ns 
wide bit width configuration, such as cache and 
buffer memory in system. HM62W1664HWP-25 25 ns 
The HM62WI664H/HM62WIS64H is packaged HM62W1664HWP-30 30 ns 
in 4OO-mil 44-pin SOJ & TSOP-II for high density HM62W1664HWP-35 35 ns 
surface mounting. HM62W1664HWP-45 45 ns 

Features 
HM62W1864HJP-25 25 ns 
HM62W1864HJP-30 30 ns 
HM62W1864HJP-35 35 ns 

• Single 3.3 V supply: 3.3 V ± 0.3 V HM62W1864HJP-45 45 ns 
• Access time 25/30/35/45 ns (max) 
• Completely static memory HM62W1864HWP-25 25 ns 

- No clock or timing strobe required HM62W1864HWP-30 30 ns 
• Equal access and cycle times HM62W1864HLJP-35 35ns 

• Directly CMOS compatible HM62W1864HWP-45 45 ns 

- All inputs and outputs 
HM62W1664HTT-25 25 ns 400-mil 44-pin • 4OO-mil44-pin SOJ & TSOP-II package 

• Center Vee and V ss type pinout 
HM62W1664HTT-30 30 ns plastic TSOP-IJ 
HM62W1664HTT-35 35 ns normal bend 
HM62W1664HTT-45 45 ns type 

(TTP-44DE) 
HM62W1664HLTT-25 25 ns 
HM62W1664HL TT-30 30 ns 
HM62W1664HL TT-35 35 ns 
HM62W1664HL TT-45 45 ns 

HM62W1864HTT-25 25 ns 
HM62W1864HTT-30 30 ns 
HM62W1864HTT-35 35 ns 
HM62W1864HTT-45 45 ns 

HM62W1864HL TT-25 25 ns 
HM62W1864HL TT-30 30 ns 
HM62W1864HLTT-35 35 ns 
HM62W1864HLTT-45 45 ns 

Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM62W1664H/HM62W1864H Series 

Pin Arrangement 

HM62W1664HJP (sOJ) HM62W1664HTI 
(Normal Bend TSOP-II) 

A4 A5 
A4 10 44 A5 

1>3 AS 
A3 2 43 A6 

A2 A7 
A2 3 42 A7 

Al OE 
Al 4 41 OE 

AD AD 5 40 UB 
cs LB CS 6 39 LB 
Val 0016 1101 7 38 11016 
1102 1101S 1102 8 37 11015 
1103 11014 1/03 9 36 11014 
1104 0013 1104 10 35 11013 
vee vss Vec 11 34 Vss 
Vss Vee Vss 12 33 Vee 
1105 0012 1/05 13 32 11012 
V06 0011 1106 14 31 11011 
1107 11010 1107 15 30 11010 
1106 1109 1108 16 29 1/09 
WE NC WE 17 28 NC 
A1S AS A15 18 27 AS 
A14 AS A14 19 26 A9 
A13 Ala A13 20 25 Al0 

II A12 All A12 21 24 All 

NC NC Ne 22 23 NC 

(Top View) (Top View) 

HM62W1864HJP (SOJ) HM62W1864HTI 
(Normal Bend TSOP-II) 

A4 A5 A4 10 44 A5 
A3 A6 A3 2 43 A6 
A2 A7 A2 3 42 A7 
Al OE Al 4 41 OE 
AO UB AO 5 40 UB 
CS LB CS 6 39 LB 

1101 11018 1/01 7 38 1/018 
1/02 1/017 1/02 8 37 1/017 
1/03 1/016 1/03 9 36 1/016 
1104 11015 1104 10 35 11015 
Vee Vss Vee 11 34 Vss 
Vss Vcc Vss 12 33 Vcc 1/05 1/014 1/05 13 32 1/014 
1/06 1/013 1/06 14 31 1/013 
1/07 1/012 1/07 15 30 1/012 
1/08 1/011 1/08 16 29 1/011 
1/09 11010 1/09 17 28 1/010 
WE NC WE 18 27 NC 
A15 A8 A15 19 26 A8 
A14 A9 A14 20 25 A9 
A13 Al0 A13 21 24 Al0 
A12 All A12 22 23 All 

(Top View) 
(Top View) 
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HM62W1664H/HM62W1864H Series 

Pin Description 

Pin name 

HM62W1664H HM62W1864H Function 

AO-A15 AO-A15 Address 

1/01 -1/08 1/01-1/09 InpuVoutput (lower byte) 

1/09-1/016 1/010-1/018 InpuVoutput (upper byte) 

CS CS Chip select 

[B [B Lower byte select 

US US Upper byte select 

WE WE Write enable 

OE OE Output enable 

Vee Vee Power supply 

Vss Vss Ground 

NC NC No connection 
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HM62W1664H/HM62W1864H Series 

Block Diagram 

A4 ~ 
A3 ~ --vee 
A2. 

~ A1 Row Memory Matrix - Vss 

AO ~ Decoder 256 rows x 
A7 ~ 256 x 16118 columns 
A6 
AS ~ 

/' 

cs-1 I 
I/O~ k- Column 1/0 f---

1/0819 ~ Input 
Data 

Column Decoder -CS 

1/~/10 :Ij>- Control 

I/Of6/18 ir r ,~ . , 
WE A12 A11 A10 A15 A14 A13 A9 AS 

CS f+'L 

f~ 
LB 

UB ~~ 

~~ 
OE 

1 ~ 

II 

L[>o-cs 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage relative to V55 Vee -0.5 to +4.6 V 

Voltage on any pin relative to V 58 VT -0.5 *1 to Vee + 0.5 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 ·C 

Storage temperature Tstg -55 to +125 ·C 

Storage temperature under bias Tbias -10to+85 ·C 

Note: 1. -2.5 V for pulse width (under stoot) s 10 ns 
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HM62W1664H/HM62W1864H Series 

Function Table· 

1/0 1/0 
OS OE WE m US vee current (Lower byte) (Upper byte) Ref. cycle 

H X X X X IS8. IS81 High-Z High-Z 

L H H X X Icc High-Z High-Z 

L L H L L Icc Output Output Read cycle 

L L H L H Icc Output High-Z Read cycle 

L L H H L Icc High-Z Output Read cycle 

L L H H H Icc High-Z High-Z 

L X L L L Icc Input Input Write cycle 

L X L L H ICC Input High-Z Write cycle 

L X L H L ICC High-Z Input Write cycle 

L X L H H ICC High-Z High-Z 

Note: 1. X: H or L 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage *2 Vcc 3.0 3.3 3.6 V 

VSS 0 0 0 V 

Input voltage VIH 2.0 Vcc + 0.3 V 

Vil -0.3 *1 0.8 V 

Note: 1. -2.0 V for pulse width (under stoot) :;; 10 ns 
2. The supply voltage with all V CC pins must be on the same level. 

The supply voltage with all VSS pins must be on the same level. 
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HM62W1664H/HM62W1864H Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, V ss = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions Notes 

Input leakage current Ilul 

Output leakage current IILOI 

Operating power supply lee 
current 

Standby power supply ISB 
current 

Standby power supply ISB1 
current (1) 

Output voltage VOL1 

2 J,lA Vin = Vss to Vee 

2 VI/O = Vss to Vee 

25 ns cycle CS = VIL. 
---------------------------- 10ut=OmA 

90 120 mA 

80 110 mA 30 ns cycle Other inputs 
---------------------------- = V,HNIL 

70 100 mA 35 ns cycle 

60 90 mA 45 ns cycle 

mA 25 ns cycle CS = VIH. 
---------------------------- Other inputs 

20 40 

18 35 mA 30 ns cycle = V,HNIL 

15 30 mA 35 ns cycle 

13 25 mA 45 ns cycle 

mA VeeO?CSO? Vee- 0.2V• 
------------------- 0 V s Vin s 0.2 V or ---

Vee 
-0.2 

2.4 

0.06 mA 

0.2 V 

0.4 V 

V 

V 

Vee O? Vin O? Vee - 0.2 V L-version 

IOL1 = 0.1 mA 

IOL2 =2 mA 

IOH1 = -0.1 mA 

'OH2=-2 mA 

Note: 1. Typical values are at Vee = 3.3 V. Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHz)* I 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 6 pF Vin - 0 V 

Input/output capacitance 8 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W1664H1HM62W1864H Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 2.4 V / 0.4 V 
• Input rise and fall times:.3 ns 
• Input and output timing reference levels: 1.4 V 
• Output load: See figures 

~mH -1=1 500n 500n 

l30 PF* 1.4V I5 pF* 1.4 V 

Output load (A) Output load (B) 

(for teLZ. 1oLz. tLBLZ. tUBLZ. teHZ. 10HZ. 
tLBHZ' tuBHZ' tWHZ' and low) 

• Including scope and jig 

Read Cycle 

HM62W1664H/HM62W1864H 

·25 -30 ·35 -45 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Read cycle time tRC 25 30 35 45 ns 

Address access time tAA 25 30 35 45 ns 

Chip select access time tACS 25 30 35 45 ns 

Output enable to output valid toE 15 15 20 25 ns 

Byte select to output valid tLB' tUB 15 15 20 25 ns 

Output hold from address change IoH 5 5 5 ns 

Chip select to output in low-Z tcLZ 5 5 5 5 ns 

Output enable to output in low-Z toLZ ns 

Byte select to output in low-Z ILBLZ. tUBLZ ns 

Chip deselect to output in high-Z tcHZ 12 12 12 12 ns 
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HM62W1664H/HM62W1864H Series 

Read Cycle (cont) 

HM62W1664H/HM62W1864H 

-25 -30 -35 -45 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Output disable to output in high-Z 10HZ 12 12 12 12 ns 

Byte deselect to output in high-Z tLBHZ' tUBHZ 12 12 12 12 ns 

Read Timing Waveform *3 

tRe 

Address Address Valid 

tAA • 
tACS 

CS 

tOE 

OE 

tLB, tUB 

LB, UB 

tOLz, tLBLZ, tUBLZ·1 

tCLZ·1 

Dout Data Valid 

Notes: 1. Transition is measured ±200 mV from steady state's voltage with Load (B). This parameter is 
sampled and not 100% tested. 

2. When OS, OE, and [B are low, Dout (lower byte) is low impedance. 
When OS, OE, and DB are low, Dout (upper byte) is low impedance. 

3. WE is high for read cycle. 

HITACHI 
Hitachi America, Ltd.' Hitachi Plaza' 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819' (415) 589-8300 3-109 

II 



HM62W1664H/HM62W1864H Series 

Write Cycle 
HM62W1664H1HM62W1864H 

-25 -30 -35 -45 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 25 30 35 45 ns 

Address valid to end of write tAW 20 20 25 30 ns 

Chip select to end of write lew 20 20 25 30 ns 

Write pulse width twp 20 20 25 30 ns 

Byte select to end of write 1t.BW, tUBW 20 20 25 30 ns 

Address setup time tAS 0 0 0 0 ns 

Write recovery time tWR 0 0 0 0 ns 

Data to write time overlap tow 15 15 20 25 ns 

Data hold from write time tOH 0 0 0 0 ns 

Write disable to output in low-Z tow 5 5 5 5 ns 

Write enable to output in high-Z tWHZ 12 12 12 12 ns 
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HM62W1664H/HM62W1864H Series 

Write Timing Waveform (I) (WE Controlled) 

twc 

Address Address Valid 

twp 

tcw 

tLBW. t UBW 

II Dout 

tow 

Din "3 
Data Valid 

"3 
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HM62W1664HIHM62W1864H Series 

Write Timing Waveform (2) (CS Controlled) 

twc 

Address Address Valid 

twp 

WE 

tew 

LB, UB 

tow 

Din 

Write Timing Waveform (3) (lB, UB Controlled) 

twc 

Address Address Valid 

twp 

tcw 

tLBW, t UBW 

LB,UB 
tow 

Din 

ote8: 1. ransltlon IS measur ±20 m rom Ig Impe ance state s vo tage Wit IS 
parameter is sampled and not 100% tested. 

2. WE must be high during address transition except when the device is disabled with CS, [S, or 
US. 

3. If CS, OE, [8, and US are low during this period, 1/0 pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 

4. If the CS or [8 or US low transition occurs simultaneously with the WE low transition or after the 
WE transition, output remains a high impedance state. 
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HM62W1664H1HM62W1864H Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L-version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention VDR 2.0 V Vee ~ C'S~ 
Vee- 0.2V• 

Data retention current leeDR 2 50"1 IlA Vcc~Vin ~ 
Vce-0.2Vor 

Chip deselect to data retention time tcDR 0 ns o V s; Vin s; 0.2 V 

Operation recovery time tR 5 ms 

Note: 1. Vcc .. 3.0V 

Low Vee Data Retention Timing Waveform 

tCOR Data retention mode tR 

~ \ i 4-. y- - - - - - - - - - - - \- - - - - - -" --- - - - - - - - - - - - - - - - - - - - - --7 --- II 
2.2V-------- -------
VOR - - - - - - - - - - - - - - - - -t==::::;;;;;:::::======f 
~ ~a~-UV 
OV ---~--------------------------------------------------------------
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SECTION 4 

APPLICATION SPECIFIC STATIC RAMs 
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HM67 A4257 Series -----------Preliminary 

262144-word x 4-bit 1/0 Separate Clocked Random Access Memory 

Features 

• 262144-word x 4-bit organization 
• Directly TIL compatible input and output 
• Choice of 5.0V or 3.3V power supply for output 

buffers 

• Completely static memory 
• Access time: from clock: 5/6ns (max) 

• Cycle time: 1O/12ns (min) 
• Inputs registered on chip 
• Outputs registed on chip 
• Revolutional pin arrangement 
• 400mil 36pin Plastic SOJ 

Ordering Information 

Organi- Access 
"JYpeNo. zation time Package 

HM67A4257JP-10 256Kx4 10ns 
HM67A4257JP-12 12ns 

400mil36pin 
Plastic SOJ) 
(CP-360B) 

Pin Description 

Pin Name Function 

A Address Input 

o Data Input 

Q Data Output 

Write Enable 

Chip Select 

Output Enable 

ClK Clock Input 

Vcc +5V Power Supply 

Vcca Output Buffer Power Supply 

Vsso Output Buffer ground 

Vss Ground 

NC Not Connect 

Pin Arrangement 

HM67A4257 Series 

NC A11 

A10 A12 

A5 As 
A4 A7 

Aa A13 

CS OE 

Do 03 

Co Q3 

Vee Vssa 

Vss Veea 

Q1 Q2 

01 D2 
WE ClK 

Ao A14 

A1 A15 

A2 A16 
Ag A17 

NC As 

(Top View) 

Note: Product Preview: This document contains 
information on a product under development. 
Hitachi reserves the right to change or discon
tinue the product without notice. 
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HM67A4257 Series 

Block Diagram 

_Vcc 
-Vcco 

Input Resister Address Memory -Vsso 
-Vss 

Ao- A17 r--. Decoder Cell 

t. 
Driver Array 

Hutput ReSist~ 3 
Il1JWt R~ister 

0 0 -03 
I Sense Amp. 

J Write Amp. 

+ , 
Input Register 

We I 
J 

t.. 
Il!I!.ut R~ster 

Cs I 
J 

t.. 
In~ut R~ister 

Oe I 
J 

+ 
elK 

Truth Table 

Input 
ClK Mode Vcc Current Output Ref. Cycle 

CS WE OE 

H X X --FL Not Selected 158• 1581 High Z 

L H H --FL Output Oisa ble Icc.lcCl High Z 

L H L --FL Read Icc.lcCl Data Out Read Cycle 

L L H --FL 
Write Icc.lcCl High Z Write Cycle 

L L l --FL 
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HM67A4257 Series 

Absolute Maximum Rathlgs 

Item Symbol Rating Unit 

Supply Voltage 1) Vee -0.5 to + 7.0 V 

Voltage on any pin relative to Vss I) Vy - 0.5 to Vee + 0.5 V 

Power dissipation Py 1.0 W 

Ope(ating Temperature Range Top, o to + 70 "C 

Storage Temperature Range (with bias) T.1g(Bias) - 10 to +85 "C 

Storage Temperature Range T.tg - 55 to + 125 "C 

Notes 1) With respect to Vss" Vsso 

Under the dc and ac specifications shol!Yn in the Tables, this device is tested under the minimum transverse 

air flow exceeding 500 linear feet per minute. 

Recommended DC Oper,ting Conditions (O°C ~ Ta ~ 70°C) 

Item Symbol min typ max Unit 

Vcc 4.5 5.0 5.5 V 

Supply 5V TTL Compatible Vcco 4.5 5.0 5.5 V 

Voltage 3.3VTTLCompatible 3.0 3.3 3.6 V 

Vss, V~s(. 0.0 0.0 0.0 V 

Input High Voltage VIH 2.2 Vce + 0.5 V 

Input Low Voltage Vil -1.0 O.B V 

DC and Operating Characteristics 

(VCC=5.0V ±10%, VCCO=5.0V±10% or 3.3 V±O.3V, VSS=VSSO=OV, 
Ta=O to +70°C) 

Item Symbol Test Conditions -10 -12 Unit 

min max min max 

Input Leakage Current IILI' Vcc =5.5 V, VIN-OVtoVcc 2 2 ,..A 

Output Leakage Current IIlOI 
~-VIH or ~-VIH,WE-Vll 

10 10 p.A 
VI/O-OVtoVceo 

Operating Power Supply Current Icc CS.Vll,II/O-OmA 120 120 mA 

Average Operating Current Icel min. cycle, '1/0 -0 mA 200 190 mA 

151 ~"VIH 40 40 mA 

Standby Power Supply Current 1511 ~;;: Vce- 0.2V 30 30 mA 

VIN :;; 0.2 VorVIN ;;: Vee-0.2 V 

Output Low Voltage VOL 'Ol-8mA 0.4 0.4 V 

Output High Voltage VOH 'OH=-4mA 2.4 2.4 V 
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HM67A4257 Series 

AC Characteristics 

(VCC=5.0 V±lO%, VccO=5.0V± 100/0 or 3.3V ±0.3V, VSS=VSSO=O V, 
Ta = O°C to 70°C, unless otherwise noted.) 

• Read and Write Cycle 

Item Symbol -10 -12 Unit 

min max min max 

Clock Pulse Width • H" tWH 4 5 ns 

Clock Pulse Width • L" tWL 4 5 ns 

Cycle Time tCYC 10 12 ns 

Address Setup Time tSA 2 2 ns 

Address Hold Time tHA 2 2 ns 

Chip Select Setup Time tscs 2 2 ns 

Chip Select Hold Time t HCS 2 2 ns 

Write Enable Setup Time tSWE 2 2 ns 

Write Enable Hold Time tHwE 2 2 ns 

Output Enable Setup Time tSOE 2 2 ns 

Output Enable Hold Time t HOE 2 2 ns 

Clock to Output in High Z tCHZ 1) 5 6 ns 

Data Setup Time tSOI 2 2 ns 

Data Hold Time t HOI 2 2 ns 

Output Delay Time tOR 5 6 ns 

Notes 1) Transition is measured ± 200 mV from steady state voltage with specified loading in Load(B). 
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HM67A4257 Series 

Capacitance ('I'a = 25°C, f = IMHz) 

Item Symbol max Unit Test Condition 

Input CapacitancE! C'N I) 6 pF V'N~OV 

Output Capacitance Cour 1) "1 pF V~OV 

Notes 1) This parameter is sampled and not 100% tested. 

AC Test Conditions 

• Input pulse levels: V sa to 3.0 V 
• Input timing reference levels: 1.5 V 
• Output Load: See figure 

+ 5V 
~ 

Output ~ 4800 

moLl''''' 
Output Load A 

• Input rise and fall times: 4ns 
• Output reference levels: 1.5 V 

+ 5V 

'Mp", -J '''0 

o:;q"" 
Output Loae' '3 

(for tCHl• tCll' touz & tOll) 

HITACHI 

including 
scope and jig 
capacitance 
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HM67A4257 Series 

Timing Waveforms 

Read Cycle 

Write Cycle 

eLK 

AO-A'7 

Data Out 

Data In 
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HM62A9128/8128 Series ------
131072-word x 9 (8)-blt Synchronous Cache SRAM 

Features 

• For high speed cache memory applications 
• Pipeline access capability with on-chip address, 

strobe and I/O resisters 
• Organization: 128 kword x 9(8) bit 
• SOl - 32-pin 
• TILI/O 

Main Characteristics 

Item Spec. Remarks 

Clock cycle time 20 ns (min) 

Clock to data valid 10 ns (max) 

Power dissipation 825 mW (max) 50 MHz 

Ordering Information 

Clock 
lYpeNo. cycle time Package 

HM62A9128JP-20 32-pin 
----------------------- SOJ 

20ns 

HM62A8128JP-20 20ns (CP-320) 

Pin Arrangement 

CLK 1 
A15 2 

A8 3 
A7 4 
A6 5 
A5 6 
A4 7 
A3 8 
A2 9 
A1 10 
AO 11 

VOO(NC) 12 
1/01 13 
1/02 14 
1/03 15 
Vss 16 

Vee 
A14 
A16 
WE 
A13 
A9 
A10 
A11 
OE 
A12 
CE 
1/08 
1/07 
1/06 
1/05 
1/04 

'----------' 

(Top View) 

Pin Description 

Pin name Function 

AO-A16 Address 

1/00-1/08 Input/output 

WE Write enable 

OE Output enable 

CE Chip enable 

CLK Clock input 

Vee Power supply 

Vss Ground 

NC No connection (for x 8) 
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HM62A9128/8128 Series 

Block Diagram 

LWE 
LCE :5 

0 

V08 

V07 

V06 

i Q. vos 
128k x 9(8) ~ V04 GI . i SRAM ! 

~ V03 
~ V02 

1101 

IlOO 

:K:: 
(NC) 

G ~ 
1 LLOE 

:K:: 
...I 
0 

Function Table 

Truth Table 

CE OE WE Din eLK SRAMmode Next cycle Dout Ref. cycle 

H X X X "'" Not selected High-Z Read cycle 

L H H X "'" Not selected High-Z 

L L H X "'" Read Read data Read cycle 

L H L Data "'" Write High-Z Write cycle 

L L L Data "'" Write High-Z 

Note: 1. After power-on (Vee in specification),CLK will be active for 10 cycles before any operation starts. 
2. CE,OE and WE will be in specification for at least 2 cycles before the first operation starts. 
3. When the write after the read, the wait status more than 2cycles should be inserted due to the 

avoidance of data collision. 
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HM62A9128/8128 Series 
Registers 

elK Mode Register output 

Load Register input 

LorH Hold Not changed 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to Vss -0.5 to +7.0 V 

Operating temperature range Topr o to +70 

Storage temperature range (with bias) Tstg (bias) -10 to +85 

Storage temperature Tstg -55 to +125 
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HM62A9128/8128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

Parameter Symbol Min· 'iYP Max Unit Test conditions. 

Input leakage current Ilul 2 (.LA VCC = 5.5 V, Yin = VSS to Vee 

Output leakage current IILOI 10 (.LA Dout High-Z state 
VIIO - VSS to Vee 

Average operating ICC1 150 rnA Min. cycle, CE- VIL 
current Duty: 100"10, IVO .. 0 mA 

Standby power supply ISB 110 mA CLK.s VIL, Min. cycle 
current 

18B1 10 mA Power standby, CLK.s 0.2 V, 
CE~Vee-0.2 V 
Vin.s 0.2 V or Yin ~ Vee - 0.2 V 

Output low voltage VOL 0.4 V IOL-8mA 

Output high voltage VOH 2.4 V IOH =-4 mA 

Capacitance (Ta = 25°C, f = 1.0 MHz) 

Parameter Symbol Min 'iYP Max Unit Test conditions 

Input capacitance Cin 6 pF Yin =0 V 

Input/output capacitance CI/o 10 pF VIIO=OV 

Note: 1. This parameter is sampled and not 100"10 tested. 
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HM62A9128/8128 Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

Test Conditions 

• Input pulse levels: V SS to 3.0 V 
• Input rise and fall times: 2 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: See figure 

+5V +5V 

480n 480n 

Output 0--.---+ Output 0--.---+ 

255n 50pP 255n 

Output Load (A) 

"Including scope and jig capacitance 

Read and Write Cycle 

Parameter Symbol Min 

Clock cycle time tee 20 

Clock high pulse width teH 5 

Clock low. pulse width tel 5 

Input setup time (address, data, strobes) tiS 3 

Input hold time (address, data, strobes) tlH 

Clock to output data valid tAC 

Output data hold from clock toH 3 

Clock to output in Low-Z tLl 0 

Clock to output in High-Z tHZ 

5pP 

Output load (8) 
(for tHZ ,. tLi ) 

Max Unit 

ns 

ns 

ns 

ns 

ns 

10 ns 

ns 

ns 

10 ns 

Notes: 1. Transition is measured ±200 mV from steady state voltage with Load (8). 
2. This parameter is sampled and not 100% tested. 
3. The rise time and fall time of ClK: 10 ns(max.) 
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HM62A9128/8128 Series 
Timing Waveforms 

Read Cycle 

CLK 

Address 

CE 

OE 

WE 

Dout 

tcc 

tCH 

tcc tcc 

tCl tCH tCl tCH tCl 

Q(n) ·1 
High-Z 

Notes: 1. Read data is valid on next cycle. _ __ __ 
2. High impedance state is obtained on next cycle from CE .. H, OE .. H, or WE ... L 
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HM62A9128/8128 Series 
WritelRead Cycle 

tee tee tee 

CLK 

Address 

CE 

OE 

WE 

Din II 
Dout 

Notes: 1. Low impedance state is obtained on next cycle from OE = L, CE = L, and WE = H. 
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HM62A9128/8128 Series 
Pipelined Read Cycle 

tee 

ClK 

Address 

CE 

OE 

WE 

Dout 
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HM62A9128/8128 Series 
Pipelined Write Cycle 

tee 

ClK 

Address 

CE 

OE 

WE 

Din 

II 
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HM62A9128/8128 Series 
Alternate ReadlWritelRead Cycle 

ClK 

Address 

CE 

OE 

WE 

Din/Dout 
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HM67A4101 Series ------- Under development 

1048576-words x 4-blts 1/0 Separate Clocked Random Access Memory 

Features Pin Arrangement 

• 1048576-words x 4-bits organization 
• Directly TIL compatible input and output 
• Choice of 5.0 V or 3.3 V power supplies for AO A19 

output buffers 
• Completely static memory 
• Access time from clock: 8 ns (max) 
• Cycle time: 15 ns/18 ns (min) 
• Inputs registered on chip 
• Outputs registered on chip 
• RevolutionaI pin arrangement 
• 400 mil 36 pin Plastic SOJ or TSOP (IT) 

A1 A18 
A2 A17 
A3 A16 
A4 A15 
CS NC 
DO 03 
00 03 

Vee Vsso 
Vss Vcco 
01 02 

Ordering Informations 01 02 
WE ClK 

Cycle AS A14 
lYpeNo. time Package A6 A13 

HM67A4101JP-15 15 ns 400 mil 36-pin 
SOJ 

HM67A4101JP-18 18 ns (CP-360B) 

A7 A12 
A8 A11 
A9 A10 

(Top View) 
HM67A4101TT-15 15 ns 400 mil 36-pin 

TSOP (II) 
HM67A4101TT-18 18 ns (TTP-360A) 

Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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8M67 A4101 Series 

Pin Description 

Pin name Function 

Ao-A19 Address input 

00-03 Data input 

QO-Q3 Data output 

WE Write enable 

US Chip select 

NC No connection 

ClK Clock input 

Vee +5 V power supply 

Vcco Output buffer power supply 

Vsso Output buffer ground 

Vss Ground 
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HM67 A8/9512 ---------Preliminary 

524,288-word x B/9-bit High Speed Synchronous Static Access Memory 

Description 

The HM67A8/9512 series is Hitachi's new 4Mb 
synchronous Fast Static RAM with a 524,288-
word X 8/9 bit organization. The HM67A8/9512 
has a super fast access time of lO/l2ns. This series 
is manufactured on Hitachi's advanced O.5lJ.m pro
duction lines using Bi-CMOS technology. 

Features 

• 524,288-word x 8/9-bit organization 
• Super fast cycle time 1O/l2ns 
• Single 5.0V power supply 
• VCCO: 5.0V or 3.3V option 
• Low power dissipation 
• 0.5 j.Lm Bi-CMOS technology 
• Surface mount package 

Ordering Information 

512K x 8 Access 
Type No. time Package 

HM67A8512-10 10ns 400mil 36 pin SOJ 
HM67A8512-12 12ns 
HM67A8512-15 15ns 

HM67A9512-10 10ns 400mil 36 pin SOJ 
HM67A9512-12 12ns 
HM67A9512-15 15ns 

Pin Description 

Pin Name Function 

A Address Input 

110 Data Input/Output 

WE Byte Write Enable 

CS Chip Select 

ClK Clock 

OE Output Enable 

Vee,Veeo +3.3V power supply 

VSS,VSSO Ground 

Pin Arrangement 

HM67A819512 

Ac A18 

A1 A17 

A2. A16 

A3 A15 

A4 OE 

CS 1/08 
1/00 1/07 
1/01 1/06 
Vee Vsso 
Vss Veeo 
1/D2 1/05 
1/03 1/04 
WE elK 
As A14 

As A13 

A7 A12 

As An 
Ag A10 

(Top View) 

Note: Product Preview: This document contains 
information on a product under development. 
Hitachi reserves the right to change or 
discontinue the product without notice. 
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SECTION 5 

MEDIUM SPEED 
BYTE WIDE STATIC RAMs 

• 5.0 V Supply 
• 3.0 V & 3.3 V Supply 

HITACHI 

II 
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HM6264A Series --------1_ 
8192-word x 8-bit High Speed CMOS Static RAM 

Features 

• Low-power standby 
- 0.1 mW (typ) 
- 10 IlW (typ) L-/LL-version 

• Low power operation 
- 15 mW/MHz (typ) 

• Fast access time 
- 100/120/150 ns (max) 

• Single +5 V supply 
• Completely static memory 

- No clock or timing strobe required 
• Equal access and cycle time 
• Common data input and output, three-state 

output 
• Directly TTL compatible 

- All inputs and outputs 
• Battery back up operation capability 

(L-/LL-version) 

Ordering Information 

Access 
Type No. time Package 

HM6264AP-10 100 ns 600-mil, 28-pin 
plastic DIP 

HM6264AP-12 120 ns (DP-28) 

HM6264AP-15 150 ns 

HM6264ALP-10 100 ns 

HM6264ALP-12 120 ns 

HM6264ALP-15 150 ns 

H M6264ALP-1 OL 100 ns 

HM6264ALP-12L 120 ns 

HM6264ALP-15L 150 ns 

Access 
Type No. time Package 

HM6264ASP-10 100 ns 300-mil, 28-pin 
-----------plastic DIP 
HM6264ASP-12 120 ns (DP-28N) 

HM6264ASP-15 150 ns 

HM6264ALSP-10 100 ns 

HM6264ALSP-12 120 ns 

HM6264ALSP-15 150 ns 

HM6264ALSP-10L 100 ns 

HM6264ALSP-12L 120 ns 

HM6264ALSP-15L 150 ns 

HM6264AFP-10 100 ns 28-pin plastic 
----------SOP '1 

HM6264AFP-12 120 ns (FP-28D/DA) 

HM6264AFP-15 150 ns 

HM6264ALFP-10 100 ns 

HM6264ALFP-12 120 ns 

HM6264ALFP-15 150 ns 

HM6264ALFP-10L 100 ns 

HM6264ALFP-12L 120 ns 

HM6264ALFP-15L 150 ns 

Note: 1. T is added to the end of the type number 
for a SOP of 3.00 mm (max) thickness. 
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HM6264A Series 
Pin Arrangement 

NC 
A12 

A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/01 

V02 
1/03 
Vss 

Block Diagram 

(Top view) 

A11 
A8 
A9 
A7 

A12 
A5 
A6 
A4 

V01 

1/08 

CS2 
CS1 

WE 

OE 

Vee 
WE 
CS2 
A8 
A9 
A11 
O~ 

A10 
C"ST 
1/08 
1/07 
1/06 
1/05 
1/04 

Row 
decoder 

Input 
data 

control 

• • • 

• • 

Memory array 
256 x 256 

Column 1/0 

Column decoder 

A1 A2 AO A10 A3 

HITACHI 

--0 vee 
--0 Vss 

• • 
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HM6264A Series 

Truth Table 

WE CS1 CS2 OE Mode 1/0 pin Vcccurrent Note 

x H x x Not selected HighZ IS8,lsB1 
(power down) 

x x L x HighZ IS8,ISB1 

H L H H Output disabled HighZ Icc 

H L H L Read Dout Icc Read cycle 

L L H H Write Din Icc Write cycle 1 

L L H L Write Din Icc Write cycle 2 

x: Don't care. 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage ·1 VT -0.5 ·2 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature (under bias) Tbias -10 to +85 °C 

Notes: 1. With respect to V SS. 
2. -3.0 V for pulse width ~ 50 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) EI 
Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage V'H 2.2 6.0 V 

V'l -0.3 ·1 0.8 V 

Note: 1. -3.0 V for pulse width ~ 50 ns 
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HM6264A Series 

DC and Operating Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit Test condition 

Input leakage current IILlI 2 IIA Vin .. Vss to Vee 

Output leakage current IILol 2 IIA CS'f '" V1H or CS2 .. V1l or OE .. V1H or 
WE .. V1Lo VI/O" Vss to Vee 

Operating power leeDe 7 15 mA CS'f = V1l• CS2 '" V1H• 11/0" 0 mA 
supply current 

Average operating Icc1 30 45*5 mA Min. cycle. duty .. 100%. 
current 30 55*6 CS'f .. V1l. CS2 .. V1H• 11/0" 0 mA 

1002 3 5 mA Cycle time .. 1 J.l$. duty .. 100%. 
11/0 .. 0 mAo CST S 0.2 V. 
CS2 ~ Vee - 0.2 V. V1H ~ Vee - 0.2 V. 
V1l SO.2 V 

Standby power supply IS8 3 mA CS'f = VIH or CS2 = V1l 
current 

1581 *2 0.02 2 mA CST ~ Vee - 0.2 V. CS2 ~ Vee - 0.2 V or 

2*3 100*3 IIA o V S CS2 S 0.2 V. 0 V S Yin 

2.4 50*4 

Output voltage VOL 0.4 V IOl = 2.1 mA 

VOH 2.4 V IOH,"-1.0 mA 

Notes: 1. Typical values are at Vee" 5.0 V. Ta = 25°C and not guaranteed. 
2. V1l min .. -0.3 V 
3. These characteristics are guaranteed only tor the L-version. 
4. These characteristics are guaranteed only tor the LL-version. 
5. For 120 n8l150 ns version. 
6. For 100 ns version. 

Capacitance (f = 1 MHz, Ta = 25°C) 

Parameter Symbol lYP Max Unit Test condition 

Input capacitance Cin 5 pF Vin=OV 

Input/output capacitance CI/O 7 pF 

Note: This parameter is sampled and is not 100%. tested. 
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HM6264A Series 

AC Characteristics (V cc = 5 V ± 10%, Ta = 0 to + 70°C) 

AC Test Conditions: 

• Input pulse levels: 0.8 V/2.4 V 
• Input rise and fall time: IOns 
• Input timing reference level: 1.5 V 
• Output timing reference level 

- HM6264A-1O: 1.5 V 
- HM6264A-12/15: 0.8 V/2.0 V 

• Output load: I TIL gate and CL (100 pF) (including scope and jig) 

Read Cycle 

HM6264A-10 HM6264A-12 HM6264A-15 

Parameter Symbol Min Max Min Max Min Max Unn 

Read cycle time tRe 100 120 150 ns 

Address access time tAA 100 120 150 ns 

Chip selection to output CST tco1 100 120 150 ns 

CS2 lco2 100 120 150 ns 

Output enable to output valid toE 50 60 70 ns 

Chip selection to output CST tLZ1 10 10 15 ns 
inlowZ 

CS2 tLZ2 10 10 15 ns 

Output enable to output in low Z toLZ 5 5 5 ns 

Chip deselection to CST ltiZ1 0 35 0 40 0 50 ns EI output in high Z 
CS2 ltiZ2 0 35 0 40 0 50 ns 

Output disable to output in high Z toHZ 0 35 0 40 0 50 ns 

Output hold from address change tOH 10 10 10 ns 

Notes 1. tHZ and 10Hz are defined as the time at which the outputs to achieve the open circuit 
condition and are not referred to output voltage levels. 

2. At any given temperature and voltage condition, tHZ maximum is less than ltz minimum both for 
a given device and from device to device. 
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HM6264A Series 

Read Timing Waveform 

Address 

tL21 

tc02 

CS2 

toe 

Dout 

Note: WE is high for read cycle. 

Write Cycle 

HM6264A-10 HM6264A-12 HM6264A-15 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twe 100 120 150 ns 

Chip selection to end of write tew 80 85 100 ns 

Address setup time tAS 0 0 0 ns 

Address valid to end of write tAW 80 85 100 ns 

Write pulse width twp 60 70 90 ns 

Write recovery time tWR 0 0 0 ns 

Write to output in high Z tWHZ 0 35 0 40 0 50 ns 

Data to write time overlap tow 40 40 50 ns 

Data hold from write time tOH 0 0 0 ns 

Output enable to output in high Z toHZ 0 35 0 40 0 50 ns 

Output active from end of write tow 5 5 5 ns 
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HM6264A Series 
Write Timing Waveform (1) (OE Oock) 

Address 

OE 

CS2 

Dout 

Din ---------------{ 

II 
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HM6264A Series 

Write Timing Waveform (2) (OE Low Fix) 

twc 

Address 

tcW"2 

"6 

tcW"2 

CS2 

twp"l 

tow 
4 ""7 "8 

tWHZ 

Dout 
tow tOH 

Din 

Notes: 1. A write occurs during the overlap of a low CSf. a high CS2. and a low WE. A write begins 
at the latest transition among CSfgoinglow. CS2 going high and WE going low. A write 
ends at the earliest transition among CSf going high. CS2 going low and WE going high. 
Time twp is measured from the beginning of write to the end of write. 

2. tcw is measured from the later of CSf going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of CSf or WE going high or CS2 going low to the end 

of the write cycle. 
5. During this period. 1/0 pins are in the output state. therefore the input signals of opposite 

phase to the outputs must not be applied. 
6. If CSf goes low simultaneously with WE going low or after WE goes low. the outputs 

remain in high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
S. Dout is the read data of the next address. 
9. If CSf is low and CS2 is high during this period. I/O pins are in the output state. Input signals 

of opposite phase to the outputs must not be applied to I/O pins 
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HM6264A Series 

Low V CC Data Retention 

In data retention mode, CS2 controls the address, 
WE, CS I, OE, and the Din buffer. If CS2 controls 
data retention mode, Vin (for these inputs) can be 
in the high impedance state. If CS 1 controls the 
data retention mode, CS2 must satisfy either 

CS2 ~ Vee - 0.2 V or CS2 :;; 0.2 V. The other 
input levels (address, WE, OE, I/O) can be in the 
high impedance state. 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only L/LL-version. 

Parameter Symbol Test Condition Min 

Vee for data retention CS1 ~ Vee - 0.2 V, 2.0 
CS2 ~ Vee- 0.2 V, or 
CS2:$ 0.2 V 

lYP 

Data retention current leeOR Vee - 3.0 V, 1"1 

Chip deselect to data 
retention time 

Operation recovery time tR 

CS1 ~ Vee - 0.2 V, 
CS2 ~ Vee - 0.2 V, or 1"2 
o V:$ CS2:$ 0.2 V, 0 V:$ Yin 

See retention waveform 0 

See retention waveform 

Max Unit 

V 

50"1 

25"2 

ns 

ns 

Notes: 1. V1L min = -0.3 V, 20 IlA max at Ta = 0 to 40'C. These characteristics are guaranteed only for 
the L-version. 

2. V1L min - -0.3 V, 10 IlA max at Ta = 0 to 40·C. These characteristics are guaranteed only for 
the LL-version. 

3. tRe = Read cycle time. 

Low Vee Data Retention Waveform (1) (CS 1 Controlled) 

tcOR 
Vee __ I--_~ 

4.5 V 

OV 

Data retention mode 

CS1 ~Vee-0.2V 
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HM6264A Series 

Low vee Data Retention Waveform (2) (CS2 Controlled) 
I 

Data retention mode 

CS2 

0.4 V -------------- --------------------------------- ------------ ------
CS2S0.2V 

o V ------- -- ------ ---- -- --- -- --- ---- --- ---- --- -- ------- --- ----- --- --- ------- ----- --- ----. 

HITACHI· 
5-12 Hitachi America, Ltd. -Hitachi Plaza 0 2000 Sierra Point Pkwy. 0 Brisbane, CA 94005-1819 0 (415) 589-8300 



HM62256 Series --..,-------Maintenance only 

32768-word x a-bit High Speed CMOS Static RAM 

Features 

• High speed: Fast access time 85/100/120/150 ns 
(max) 

• Low power standby and low power operation 
Standby: 200 J.lW (typ)/10 J.lW (typ) 
(L-/L-SL-version) 
Operation: 40 mW (typ) (f = I MHz) 

• Single 5 V supply 
• Completely static RAM: No clock or timing 

strobe required 
• Equal access and cycle time 
• Common data input and output, three-state 

output 
• Directly TIL compatible---all inputs and outputs 
• Battery back up operation capability 

(L-/L-SL-version) 

Ordering Information 

Access 
Type No. time Package 

HM62256P-8 85 ns 600-mil 28-pin 

HM62256P-10 
plastic DIP 

100 ns (DP-28) 

HM62256P-12 120 ns 

HM62256P-15 150 ns 

HM62256LP-8 85ns 

HM62256LP-10 100 ns 

HM62256LP-12 120 ns 

HM62256LP-15 150 ns 

HM62256LP-10SL 100 ns 

HM62256LP-12SL 120ns 

HM62256LP-15SL 150 ns 

Note: This device is not available for new application. 

Access 
lYpeNo. time Package 

HM62256FP-8T 85 ns 28-pin plastic 
SOP 

HM62256FP-10T 100 ns (FP-28DA) 

HM62256FP-12T 120 ns 

HM62256FP-15T 150 ns 

HM62256LFP-8T 85 ns 

HM62256LFP-10T 100 ns 

HM62256LFP-12T 120 ns 

HM62256LFP-15T 150 ns 

HM62256LFP-10SLT 100 ns 

HM62256LFP-12SLT 120 ns 

HM62256LFP-15SLT 150 ns 

Pin Arrangement 

A14 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 
VOO 

1/01 

V02 
Vss 

(Top view) 

Vee 
WE 

A13 

AS 

A9 

A11 

OE 

A10 

CS 

V07 

1/06 

V05 

V04 

V03 
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HM62256 Series 

Block Diagram 

A12 
A14 
A8 

A13 X Row Memory array 
A9 address decoder 512 x 512 

A11 buffer 
AS 
A6 
A7 

1/00 1/0 Column 110 

1107 buffer Column decoder 

WE 

OE AO A1 A2 A10A3 A4 

CS .. 

Truth Table 

CS OE WE Mode Vcccurrent 110 pin Reference cycle 

H x x Not selected II;IB,18B1 HighZ 

L L H Read Icc Dout Read cycle No. 1-3 

L H L Write Icc Din Write cycle No. 1 

L L L Write Icc Din Write cycle No.2 

Note: x means H or L 
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HM622S6 Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Voltage on any pin relative to Vss Vr -0.5" to +7.0 V 

Power dissipation Pr 1.0 W 

Operating temperature Topr o to +70 . °C 

Storage temperature Tstg -55 to +125 °C 

Temperature under bias Tbias -10 to +85 °C 

Note: -3.0 V min for pulse width S 50 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.5" O.S V 

Note: -3.0 V min for pulse width s 50 ns 

DC Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Typ·1 Max Unit Test condition 

Input leakage current IILlI 2 !lA VIN = Vss to Vcc II Output leakage current IILol 2 !lA CS = VIH or OE = VIH or WE = VIL 
Vva = Vss to Vcc 

Operating power Icc 8 15 mA CS '" VIL. Iva - 0 mA 
supply current 

Average HM62256-S ICC1 50 70 mA Min. cycle. duty = 100%. 
operating CS = VIL. Iva = 0 mA 
power HM62256-10 40 70 mA 
supply 
current HM62256-12 35 70 mA 

HM62256-15 33 70 mA 

ICC2 S 15 mA CS = VIL. VIH = Vcc VIL = OV. 
Iva = 0 mA f = 1 MHz 
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HM622S6 Series 

DC Characteristics (V cc = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) (cont) 

Parameter Symbol Min Typ*1 Max Unit Test condition 

Standby power supply ISB 0.5 3 mA CS=V1H 

current 
IS81 0.04 2 mA CS ~ Vee - 0.2V, OV s V1N 

2'2 100'2 ~ 

2'3 50'3 

Output voltage VOL 0.4 V IOL= 2.1 mA 

VOH 2.4 V IOH =-1.0 mA 

Notes: 1. Typical values are at Vee = 5.0 V, Ta = 25°C and specified loading. 
2. These characterisitcs are guaranteed only for L-version. 
3. These characterisitcs are guaranteed only for L-SL version. 

Capacitance (Ta = 25°C, f= 1 MHz) 

Parameter Symbol Typ Max Unit Test Condition 

Input capacitance 6 pF 

Input/output capacitance CvO 8 pF Vvo=OV 

Note: These parameters are sampled and not 100% tested. 

AC Characteristics (V cc = 5 V ± 10%, Ta = 0 to + 70°C unless otherwise noted) 

AC Test Conditions: 

• Input pulse levels: 0.8 V to 2.4 V 
• Input and output timing reference levels: 1.5 V 
• Input rise and fall times: 5 ns 
• Output load: l'ITL gate and CL = 100 pF (including scope and jig) 
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HM62256 Series 

Read Cycle 

HM62256-8 HM62256·10 HM62256-12 HM62256-15 

Parameter Symbol Min Max .Mln Max Min Max Min Max Unit 

Read cycle time tRC 85 100 120 150 ns 

Address access time tAA 85 100 120 150 ns 

Chip select access time tACS 85 100 120 150 ns 

Output enable to output valid toE 45 50 60 70 ns 

Output hold from address change toH 5 10 10 10 ns 

Chip selection to output in low Z tcLZ 10 10 10 10 ns 

Output enable to output in low Z toLZ 5 5 5 5 ns 

Chip deselection to output tcHZ 0 30 0 35 0 40 0 50 ns 
in highZ 

Output disable to output in high Z toHZ 0 30 0 35 0 40 0 50 ns 

Read Timing Waveform (1) 

.. tRC • 
Address 

tAA 

OE 

toE 

CS 
toLZ 

tACS 
tcLZ .. • 

Dout 

Note: WE is high during the read cycle. 
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HM62256 Series 

Read Timing Waveform (2) 

Address 

Dout Data valid 

Notes: 1. WE is high during the read cycle. 
2. Device is continuously selected, CS = VIL. 
3. OE.VIL. 

Read Timing Waveform (3) 

Do~ --------------~ Data valid 

Notes: 1. WE is high during the read cycle. 
2. Address valid prior to or coincident with CS transition low. 
3. OE=VIL. 
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HM62256 Series 

Write Cycle 

HM62256-8 HM62256-10 HM62256-12 HM62256-15 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 85 100 120 150 ns 

Chip selection to end of write tow 75 80 85 100 ns 

Address valid to end of write tAW 75 80 85 100 ns 

Address set up time tAS 0 0 0 0 ns 

Write pulse width twp 60 60 70 90 ns 

Write recovery time tWR 10 0 0 0 ns 

Write to output in high Z tWHZ 0 30 0 35 0 40 0 50 ns 

Data to write time overla~ tow 40 40 50 60 ns 

Data hold from write time tOH 0 0 0 0 ns 

Output disable to output in high Z toHz 0 30 0 35 0 40 0 50 ns 

Output active from end of write tow 5 5 5 5 ns 

Write Timing Waveform (1) (OE Clock) 

twc 

Address 

OE tow 

CS 

tAW 

WE 

twp ·1 

Dout 
tow tOH 

Din 

Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 
2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, 1/0 pins are in the output state. Out of phase input signals must 

not be applied. 
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HM62256 Series 
Write Timing Waveform (2) (OE Fixed Low) 

Address 

WE 

tow 

Dout 
tow tOH 

"7 

Din 

Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 
2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, 1/0 pins are in the output state. The input signals out of phase must 

not be applied. 
4. If the CS low transistion occurs simultaneously with the WE low transition or after the WE 

low transition, outputs remain in a high impedance state. 
5. Dout is in the same phase of written data of this write cycle. 
S. Dout is the read data of next address. 
7. If CS is low during this period, 1/0 pins are in the output state. Out of phase input signals 

must not be appplied to VO pins. 
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HM62256 Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

These characteristics are guaranteed only for L- and L-SL version. 

Parameter Symbol Test Conditions Min lYP Max Unit 

V cc for data retention VOR CS ~ Vcc -.0.2 V 2.0 V 

Data retention current ICCOR VCC = 3.0 V, CS~2.8 V 50*2 
o V s; V1N 

10 *3 

Chip deselect to data tCOR See retention waveform 0 ns 
retention time 

Operation recovery time tR See retention waveform tRC *1 ns 

Notes: 1. tRC = read cycle time 
2. These characteristics are guaranteed only for L-version, V1L = -0.3 V min, 20 J.LA max. at Ta = 0 

to 40°C. 
3. These characteristics are guaranteed only for L-SL version, V1L = -0.3 V min, 3 ~A max. at Ta = 

o to 40°C. 

Low Vee Data Retention Waveform 

Vce 
Data retention mode 

4.5 V -------------- ----------------------------------------- -------------. 
tcOR 

VOR ~2.0V 2.2 V --------- --
VOR 

CS----' CS ~ Vce-0.2 V 

o V ------ ------ ---------- ------------ -------- ---- -- ---- ------ ------ -- -- --. 

Note: In data retention mode, CS controls the address, WE, OE, and Din buffers. Vin for 
these inputs can be in high impedalJce state in data retention mode. 
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HM62256 Series 

Characteristic Curves 
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HM62256 Series 
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HM62256 Series 
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HM62256A Series ---------
32,768-word x 8-bit High Speed CMOS Static RAM 

The Hitachi HM62256A is a CMOS static RAM Ordering Information 
organized 32-kword x 8-bit. It realizes higher 
performance and low power consumption by Type No. Access time Package 

employing 0.8 Ilm Hi-CMOS process technology. 
HM62256AP-8 85 ns 600-mil 

The device, packaged in a 8 x 14 mm TSOP with 
HM62256AP-10 100 ns 28-pin 

thickness of 1.2 mm, 450-mil SOP (foot print pitch HM62256AP-12 120 ns plastic DIP 
width), 600-mil plastic DIP, or 300-mil plastic DIP, HM62256AP-15 150 ns (DP-28) 
is available for high density mounting. TSOP 
package is suitable for cards, and reverse type HM62256ALP-8 85 ns 
TSOP is also provided. It offers low power HM62256ALP-10 100 ns 
standby power dissipation; therefore, it is suitable HM62256ALP-12 120 ns 
for battery back up system. HM62256ALP-15 150 ns 

Features HM62256ALP-8SL 85 ns 
HM62256ALP-10SL 100 ns 

• High speed: Fast Access time 85/1001120/150 ns 
HM62256ALP-12SL 120 ns 
HM62256ALP-15SL 150 ns 

(max) 
• LowPower HM62256ASP-8 85 ns 300-mil 

Standby: 51lW (typ) (LIL-SL version) HM62256ASP-10 100 ns 28-pin 
Operation: 40 mW (typ) (f= 1 MHz) HM62256ASP-12 120 ns plastic DIP 

• Single 5 V supply HM62256ASP-15 150 ns (DP-28NA) 
• Completely static memory 

No clock or timing strobe required HM62256ALSP-8 85 ns 

• Equal access and cycle times HM62256ALSP-10 100 ns 

• Common data input and output: Three state HM62256ALSP-12 120 ns 

output 
HM62256ALSP-15 150 ns 

• Directly TTL compatible: All inputs and outputs HM62256ALSP-8SL 85 ns 
• Capability of battery back up operation HM62256ALSP-10SL 100 ns 

HM62256ALSP-12SL 120 ns 
HM62256ALSP-15SL 150 ns 

II HM62256AFP-8T 85 ns 450-mil 
HM62256AFP-10T 100 ns 28-pin 
HM62256AFP-12T 120 ns plastic SOP 
HM62256AFP-15T 150 ns (FP-28DA) 

HM62256ALFP-8T 85 ns 
HM62256ALFP-10T 100 ns 
HM62256ALFP-12T 120 ns 
HM62256ALFP-15T 150 ns 

HM62256ALFP-8SLT 85 ns 
HM62256ALFP-10SLT 100 ns 
HM62256ALFP-12SLT 120 ns 
HM62256ALFP-15SLT 150 ns 
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HM62256A Series 
TSOPSeries 

lYpaNo. Access time Package lYpaNo. Access time 

HM62256ALT-8 
HM62256ALT-10 
HM62256ALT-12 
HM62256ALT-15 

HM62256ALT-8SL 
HM62256ALT-10SL 
HM62256ALT-12SL 
HM62256ALT-15SL 

85 ns 
100 ns 
120ns 
150 ns 

85 ns 
100 ns 
120 ns 
150 ns 

Pin Arrangement 

8mmx 14mm 
32-pinTSOP 
(normal type) 
(TFP-32DA) 

HM62256ALR-8 85 ns 
HM62256ALR-10 100 ns 
HM62256ALR-12 120 ns 
HM62256ALR-15 150 ns 

HM62256ALR-SSL 85 ns 
HM62256ALR-1OSL 100 ns 
HM62256ALR-12SL 120 ns 
HM62256ALR-15SL 150 ns 

HM62256AP/AFP/ASP Series 

A14 28 Vee 

A12 2 27 WE 
A7 3 26 A13 

A6 4 25 A8 

A5 5 24 A9 

A4 6 23 All 

A3 7 22 Of 
A2 8 21 Al0 

Al 9 20 Cs 
AO 10 19 1/07 

1100 11 18 1/06 

1/01 12 17 1/05 

1/02 13 16 1/04 

Vss 14 15 1/03 

(Top View) 

HM62256AT Series HM62256AR Series 

OE 10 32 ~O A3 16 
All 2 31 A4 15 
NC 3 30 NC NC 14 
A9 4 29 1/07 A5 13 
A8 5 28 1/06 A6 12 
&3 6 27 1105 A7 11 
WE 7 26 1/04 A12 10 
V~c 8 25 1/03 A14 9 0 All 9 24 ~N)2 ~ 8 
A12 10 23 

Y:,~ 
7 

A7 11 22 1/01 6 
A6 12 21 1/00 A8 5 
AS 13 20 AO A9 4 
NC 14 19 NC NC 3 
A4 15 18 Al All 2 
A3 16 17 A2 OE 1 0 

(Top View) (Top View) 

HITACHI 

Package 

8mmx 14mm 
32-pin TSOP 
(reverse type) 
(TFP-32DAR) 

A2 
Al 
NC 
AO 
1/00 
1/01 
1102 
V 
1103 
1/04 
1/05 
1/06 
1107 

~ 
A10 
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Pin Description 

Symbol 

AO-A14 

1/00-1/07 

Function 

Address 

InpuVoutput 

Chip select 

WE Write enable 

Block Diagram 

A5 o---t-l":;C,;t.;:=j=::j 
A4 0--

A3 0--

A11O--

A9 0--

AS 0--

A120--

A7 0--

-

Row 
Decoder 
~ 

A6 0--,--+: _----'i--L...----r-----' 

I 

I 

Symbol 

NC 

Vee 

Vss 

Memory Matrix 
512 x 512 

1100 0--_-+ ~:-Dr-~ r-;- Column 110 

1107 0--....-+-+, --tv">--+---t 
>---< 

Input 
Data 
Control 

~ 

CS 0------11 Timing Pulse Generator 

Column Decoder 

------ --- ------ -- --- - -- - ---
WE ReadlWrite Control 

OEo-------~1 

HITACHI 

HM62256A Series 

Function 

Output enable 

No connection 

Power supply 

Ground 

---0 Vee 

---OVss 

I 
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HM62256A Series 

Function Table 

WE CS OE Mode Vee current 110 pin Ref. cycle 

X H X Not selected ISB.ISB1 High-Z 

H L H Output disable Icc High-Z 

H L L Read Icc Dout Read cycle (1)-(3) 

L L H Write Icc Din Write cycle (1) 

L L L Write IcC Din Write cycle (2) 

Note: X: H or L 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to VSS -0.5*1 to +7.0 V 

Power dissipation 1.0 W 

Operating temperature Topr o to +70 

Storage temperature Tstg -55 to +125 

Storage temperature under bias Tbias -10 to +85 

Note: 1. VT min = -3.0 V for pulse half-width s; 50 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 6.0 V 

Input low (logic 0) voltage VIL -0.5*1 0.8 V 

Note: 1. VIL min = -3.0 V for pulse half-width S 50 ns 
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HM62256A Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V SS = 0 V) 

Parameter Symbol Min lYp*1 Max Unit Test conditions 

Input leakage current IIUI 

Output leakage current 

Operating Vee current Icc 

HM62256A-8 ICC1 
HM62256A-10 
HM62256A-12 
HM62256A-15 

Standby Vee current 19B 

Output low voltage 

Output high voltage 

6 

33 
30 
27 
24 

5 

0.3 

15 

50 
50 
45 
40 

15 

2 

J,lA Vin = Vss to Vee 

jlA CS ... VIH or OE = VIH or WE = VIL, 
VIIO = VSS to Vee 

mA CS = VIL' others ... VltfVIL 
lout =0 mA 

mA min cycle, duty = 100%,1110'" 0 mA 
CS .. VIL, others = VIH'VIL 

mA Cycle time .. 1jls, 11/0 ... 0 mA 
CS = VIL, VIH = Vee, VIL = 0 

Vin;<:OV 
--------- CS ~ Vee - 0.2 V 

0.3*2 100*2 J,lA 

0.01 mA 

0.3*3 50'3 jlA 

0.4 V 10L'" 2.1 mA 

2.4 V 

Notes: 1. Typical values are at Vee - 5.0 V, Ta - +25°C and not guaranteed. 
2. This characteristics is guaranteed only for L-version. 
3. This characteristics is guaranteed only for L-SL version. 

Capacitance (Ta = 25°C, f= 1 MHz)*l 

Parameter Symbol Min lYP Max Unit Test conditions 

Input capacitance Cin 6 pF Vin .. OV 

Input/output capacitance 8 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM622S6A Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.8 V to 2.4 V • Input rise and fall times: 5 ns 
• Input and output timing refemce levels: 1.5 V • Output load: 1 TIL Gate + CL (100 pF) 

(Including scope & jig) 

Read Cycle 

HM62256A-8 HM62256A·10 HM62256A-12 HM62256A-15 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Note 

Read cycle time tRC 85 100 120 150 ns 

Address access time tM 85 100 120 150 ns 

Chip select tACS 85 100 120 150 ns 
access time 

Output enable to tOE 45 50 60 70 ns 
output valid 

Chip selection to tCLZ 10 10 10 10 ns 2 
output in low-Z 

Output enable to toLZ 5 5 5 5 ns 2 
output in low-Z 

Chip deselectiori to 10HZ 0 30 0 35 0 40 0 50 ns 1,2 
output in high-Z 

Output disable to 10HZ 0 30 0 35 0 40 0 50 ns 1,2 
output in high-Z 

Output hold from toH 5 10' 10 10 ns 
address change 
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HM62256A Series 

Read Timing Waveform (1) *3 

Address 

tAA .. 
tACS 

cs 
tCLZ·2 .. 

tOE 

tOLZ·2 

OE 

Dout 

Read Timing Waveform (2) *3 *4 *6 

tRC 

Address \1{ \/ 
/'\ J\ 

tOH 
tOH tAA 

)(XXXX)( Data Valid '\7)(:' 
/\ Dout II 
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HM62256A Series 

Read Timing Waveform (3) *3 *5 *6 

tCI,Z "2 

"1:2 
tCHZ 

Dout Data Valid 

Notes: 1. tCHZ and toHZ are defined as the time at which the outputs achieve the open circuit 
conditions and are not referenced to output voltage levels. 

2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
4. Device is continuously selected, CS = VIL' 
5. Address Valid prior to or coincident with CS transition Low. 
6. OE=VIL' 

Write Cycle 

HM62256A-8 HM62256A·10 HM62256A·12 HM62256A·15 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 85 100 120 150 ns 

Chip selection to lew 75 80 85 100 ns 
end of write 

Address setup time tAS 0 0 0 0 ns 

Address valid to tAW 75 80 85 100 ns 
end of write 

Write pulse width twp 55 60 70 90 ns 

Write recovery time tWA 0 0 0 0 ns 

WE to output in high·Z tWHZ 0 30 0 35 0 40 0 50 ns 

Data to write time tow 40 40 50 60 ns 
overlap 

Data hold from tOH 0 0 0 0 ns 
write time 

Output active from tow 5 5 5 5 ns 
end of write 

Output disable to toHZ 0 30 0 35 0 40 0 50 ns 
output in high-Z 
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HM62256A Series 
Write Timing Waveform (1) (OE Clock) 

twc 

Address ~~ ~~ 
/1\ )1\ 

tAW tWR'4 

OE I II 'I I-,~ \\\\\\ 
tcw'2 

cs \\\ 1\\ \ I\\~ -/-71711117 / 
'6 

tAS '3 twp'l 

WE ~~\ \-\ Jf-
tOHZ'S ' lO 

Dout _\\\\\\\\\\\ 
1111111111) 

Din 

J ... -J~ tow .\- tOH j J 

--oo(~~---'*XXX 
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HM62256A Series 
Write Timing Waveform (2) (OE Low Fixed) 

twc 

Address 

tcw'2 

cs 
'6 

tAW 

WE 

.. 
'7 '8 

Dout 

tow tOH 
'9 

Din 

Notes: 1. A write occurs during the overlap of a low CS and a low WE. A write begins at the later 
transition of CS going low or WE going low. A write ends at the earlier transition of CS 
going high or WE going high. twp is measured from the beginning of write to the end of 
write. 

2. lew is measured from CS going low to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earlier of WE or CS going high to the end of write cycle. 
5. During this period, 1/0 pins are in the output state so that the input signals of the opposite 

phase to the outputs must not be applied. 
6. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, the output remain in a high impedance state. 
7. Dout is the same phase of the write data of this write cycle. 
S. Dout is the read data of next address. 
9. If CS is low during this period, 1/0 pins are in the output state. Therefore, the input signals 

of the opposite phase to the output must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. 10HZ and tWHZ are defined as the time at which the outputs achieve the open circuit 

conditions and are not referenced to output voltage levels. 
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HM62256A Series 
Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for L/L-SL version. 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

V CC for data retention VOR 2 V CS~VCC-0.2V, VinO!:OV 

Data retention current ICCOR 0.2 30.2 I1A VCC=3.0V, VinO!:OV 

0.2 10.3 !LA CS~VCC -0.2 V 

Chip deselect to data retention time \cDR 0 ns See retention waveform 

Operation recovery time tR tRC·4 ns 

Low Vee Data Retention Timing Waveform 

Data retention mode 
Vee ------,. 

4.5 V- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

CS CS ~Vee-O.2V 
OV ----------------------------------------------------------------

Notes: 1 Typical values are at VCC = 3.0 V, Ta = +25°C and not guaranteed. 
2. 20 IiA max at Ta = 0 to +4QoC. (only for L-version) 
3. 311A max at Ta = 0 to +40°C. (only for L-SL version) 
4. tRC = read cycle time. 
5. CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data 

retention mode, Vin levels (address, WE, OE, 110) can be in the high impedance state. 
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HM628128 Series 
131072-word x 8-blt High Speed CMOS Static RAM 

The Hitachi HM628128 is a CMOS static RAM 
organized 128-kword x 8-bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.8 J.1m Hi-CMOS 
process technology. 
It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up systems. 
The device, packaged in a 525-mil SOP (460-mil 
body SOP) or a 6OO-mil plastic DIP, or a 8 x 20 
mm TSOP with thickness of 1.2 mm, is available 
for high density mounting. The TSOP package is 
suitable for cards, and reverse type TSOP is also 
provided. 

Features 

• High speed: fast access time 70/85/100/120 ns 
(max) 

• Low power 
-Standby: 10 J.1W (typ) (L/L-L/L-SL version) 
-Operation: 75 mW (typ) 

• Single 5 V supply 
• Completely static memory 

- No clock or timing strobe required 

• Equal access and cycle times 
• Common data input and output: Three state 

output 
• Directly TTL compatible: All inputs and outputs 
• Capability of battery back up operation 

(L/L.L/L-SL version) (2 chip selection for 
battery back up) 
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HM628128 Series 

Ordering Information 

Access Access 
Type No. time Package Type No. time Package 

HM628128P-7 70 ns 600-mil, HM628128FP-7 70 ns 525 mil, 
HM628128P-8 85 ns 32-pin plastic HM628128FP-8 85 ns 32-pin plastic 
HM628128P-10 100 ns DIP (DP-32) HM628128FP-10 100 ns SOP (FP-32D) 
HM628128P-12 120 ns HM628128FP-12 120 ns 

HM628128LP-7 70 ns HM628128LFP-7 70 ns 
HM628128LP-8 85 ns HM628128LFP-8 85 ns 
HM628128LP-10 100ns HM628128LFP-10 100 ns 
HM628128LP-12 120 ns HM628128LFP-12 120 ns 

HM628128LP-7SL 70 ns HM628128LFP-7SL 70 ns 
HM628128LP-8SL 85 ns HM628128LFP-8SL 85 ns 
HM628128LP-10SL 100ns HM628128LFP-10SL 100 ns 
HM628128LP-12SL 120ns HM628128LFP-12SL 120 ns 

HM628128T-7 70 ns 8mmx20mm HM628128R-7 70ns 8mmx20mm 
HM628128T-8 85 ns 32-pin TSOP HM628128R-8 85 ns 32-pin TSOP 
HM628128T- 10 100 ns (normal type) HM628128R-10 100 ns (reverse type) 
HM628128T- 12 120 ns (TFP-32D) HM628128R- 12 120 ns (TFP-32DR) 

HM628128LT-7 70 ns HM628128LR-7 70 ns 
HM628128LT-8 85 ns HM628128LR-8 85 ns 
HM628128LT-10 100 ns HM628128LR-10 100 ns 
HM628128LT-12 120 ns HM628128LR-12 120 ns 

HM628128LT-7L 70 ns HM628128LR-7L 70 ns 
HM628128LT-8L 85 ns HM628128LR-8L 85 ns 
HM628128LT-10L 100 ns HM628128LR-10L 100 ns 
HM628128LT-12L 120 ns HM628128LR-12L 120 ns 

HM628128LT-7SL 70 ns HM628128LR-7SL 70 ns 
HM628128LT-8SL 85 ns HM628128LR-8SL 85 ns 
HM628128LT-10SL 100 ns HM628128LR-10SL 100 ns 
HM628128LT-12SL 120 ns HM628128LR-12SL 120 ns 
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Pin Arrangement 
HM628128P/LP/FP/LFP series 

NC 1 32 Vee 
A16 2 31 A15 
A14 3 30 CS2 
A12 4 29 WE 

A7 5 28 A13 
A6 6 27 A8 
AS 7 26 A9 
A4 8 25 A11 
A3 9 24 OE 
A2 10 23 A10 
A1 11 22 CS1 
AO 12 21 1/07 

UOO 13 20 1/06 
U01 14 19 1/05 
1/02 15 18 1/04 
Vss 16 17 1/03 

(Top view) 

HM628128R series (reverse type TSOP) 

A4 17 
AS 18 
A6 19 
A7 20 

A12 21 
A14 22 
A16 23 
NC 0 24 

Vee 25 
A15 26 
CS2 27 
WE 28 
A13 29 

A8 30 
A9 31 

A11 32 

(Top view) 

Pin Description 

Pin name Function 

AO-A16 Address 

1/00-1/07 Input/output 

CSf Chip select 1 

CS2 Chip select 2 

WE Write enable 

A3 
A2 
A1 
AO 
1/00 
1/01 
1/02 
Vss 
1/03 
1/04 
1/05 
1/06 
1/07 
CS1 
A10 
OE 

HM628128 Series 

HM628128T series (normal type TSOP) 

A11 
A9 
A8 

~ 
CS2 
A15 
V~8 
A16 
A14 
A12 
A7 
A6 
AS A4 __ ~ ________________ ~ 

(Top view) 

Pin name Function 

OE Output enable 

NC Not connected 

Vee Power supply 

Vss Ground 

OE 
A10 
CS1 
1/07 
1/06 
1/05 
1/04 
1/03 

~~ 
1/01 
1/00 
AO 
A1 
A2 
A3 
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HM628128 Series 

Block Diagram 

Truth Table 

WE CS1 

x H 

x x 

H L 

H L 

L L 

L L 

Note: x: H or L 

A 13 o--+---I::.1i:r:::J 
A15 
A16 
A14 
A12 

A7 
A6 
AS 
A4 o--+-~:r::"""] 

Row 
decoder 

Memory 
matrix 

512 x 2048 

-oVcc 
-OVss 

1/00 o---<l.H::~,J::f=::'--,: Column 1/0 
ir----~--------------;__, Input 

data 
control 

Column decoder 

1/07 O-T1~I-L-,--.J 
A8 A9 A11 A10 AO A1 A2 A3 

CS2o----r~~~----~~t_--------------~ Timing pulse generator 
CS1 o---i. ----- _________ -------- ____ _ 

Readlwrite control 
WEo--~ __ -r __ ~ 

OE 0-------....1 

CS2 OE Mode Vcccurrent 

x x Not selected IS8. IS81 

L x IS8. IS81 

H H Output disable Icc 

H L Read Icc 

H H Write Icc 

H L Icc 

HITACHI 

Doutpln Cycle 

High-Z 

High-Z 

High-Z 

Dout Read cycle 

DIN Write cycle (1) 

DIN Write cycle (2) 
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HM628128 Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to Vss VT -0.5- to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature under bias Tbias -10 to +85 °C 

Note: -3.0 V for pulse half-width S 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min lYP Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 6.0 V 

Input low (logic 0) voltage V1L -0.3- 0.8 V 

Note: -3.0 V for pulse half-width S 30 ns 

II 
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HM628128 Series 

DC Characteristics,(Ta = 0 to +70°C, Vee = 5 V ± 10%, Vss = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

Input leakage current Ilul 2 IlA VIN .. Vss to Vcc 

Output leakage current IILOI 2 J.1A CST = VIH or CS2 = VIL 
or DE .. VIH or WE - VIL, 
VI/O = Vss to Vcc 

Operating power supply Icc 15 35 mA CST = Viti CS2 .. VIH, ' 
current: DC others.. IWVIL, 11/0 .. 0 

mA 

Operating power supply ICCl 45 70 mA Min. cycle, duty -100"10, 
current CST = VIL, CS2 = VIH, 

others = VIHNIL 
11/0" 0 mA 

ICC2 15 30 mA Cycle time = 1 1lS, duty = 
100"10, 11/0 " 0 mA, CST S 
0.2 V, CS2 ~ Vee-0.2 V, 
VIH ~ Vec - 0.2 V, VIL S 
0.2V 

Standby power supply ISB 3 mA CST .. VIH, CS2 - VIH or 
current: DC CS2 = VIL 

Standby power supply ISBl 0.02 2 mA VIN~OV, 

current (1): DC 2.2 100.2 J.1A CST ~ V cc - 0.2 V, 
CS2 ~ Vcc - 0.2 V or 2.3 50*3 IlA o V ~ CS2 ~ CS2 = VIL 

Output low voltage VOL 0.4 V IOL= 2.1 mA 

Output high voltage VOH 2.4 V IOH =-1.0 mA 

Note: 1. Typical values are at Vcc" 5.0 V, Ta .. +25°C and specified loading. 
2. These characteristics are guaranteed only for L-version. 
3. These characteristics are guaranteed only for L-UL-SL version. 

Capacitance (Ta = 25°C, f = 1.0 MHz) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF 

Input/output capacitance CvO 10 pF VI/O" 0 V 

Note: These parameters are sampled and not 1 00"10 tested. 
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HM628128 Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 5 V ± 10%, unless otherwise noted) 

Test Conditions: 

• Input pulse levels: 0.8 V to 2.4 V 
• Input and output timing reference: 1.5 V 
• Input rise and fall times: 5 ns 
• Output load: I TTL gate and CL (100 pF) (Including scope and jig) 

Read Cycle 

HM628128-7 HM628128-8 HM628128-10 HM628128-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Read cycle time tRC 70 85 100 120 ns 

Address access time tAA 70 85 100 120 ns 

Chip selection (CST) to tC01 70 85 100 120 ns 
output valid 

Chip selection (CS2) to tc02 70 85 100 120 ns 
output valid 

Output enable (OE) toE 35 45 50 60 ns 
output valid 

Chip selection (CST) to tLZ1 10 10 10 10 ns 
output in low-z*1,2,3 

Chip selection (CS2) to tLZ2 10 10 10 10 ns 
output in low-z*1,2,3 

Output enable (OE) to toLZ 5 5 5 5 ns 

EI output in low-z*1,2,3 

Chip deselection (CST) to tHZ1 0 25 0 30 0 35 0 45 ns 
output in high-Z*1,2,3 

Chip deselection (CS2) to tHZ2 0 25 0 30 0 35 0 45 ns 
output in high-Z*1,2,3 

Output disable (OE) to toHz 0 25 0 30 0 35 0 45 ns 
output in high-Z*1,2,3 

Output hold from toH 10 10 10 10 ns 
address change 

Notes: 1. tHZ and toHZ are defined as the time at which the outputs achieve the open circuit conditions and 
are not referred to output voltage levels. 

2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 
device and from device to device. 

3., These parameters are sampled and not 100% tested. 
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HM628128 Series 
Read Timing Waveform 

Address 

CS2 tLZ2 

toE 

Cout 

toH 
Note: WE is high for read cycle. 

Write Cycle 

HM628128-7 HM628128-8 HM628128-10 HM628128-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Write cycle time twc 70 85 100 120 ns 

Chip selection to end of write low 60 75 80 85 ns 

Address setup time tAS 0 0 0 0 ns 

Address valid to end of write tAW 60 75 80 85 ns 

Write pulse width twp 50 55 60 70 ns 

Write recovery time1 tWR 5 5 5 10 ns 

10 10 10 15 ns·1 

Write to output in high-Z'2 tWHZ 0 25 0 30 0 35 0 40 ns 

Data to write time overlap tow 30 35 40 45 ns 

Write hold from write time toH 0 0 0 0 ns 

Output active from end of tow 5 5 5 5 ns 
write·1 

Notes: 1. This value is measured from CS2 going low to the end of write cycle. 
2. This parameter is sampled and not 100% tested. 
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HM628128 Series 

Write Timing Waveform (1) (OE Clock) 

twe 

Address 

CS2 

Dout 

Din 

Notes: t. A write occurs during the overlap of a low CSt, a high CS2, and a low WE. 
A write begin at the latest transtion among CSt going low, CS2 going high 
and WE going low. A write end at the earliest transition among CSt going high, 
CS2 going low and WE going high. twp is measured trom the beginning of write 
to the end of write. 

2. tew is measure from the later of CSt going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of CSt or WE going high or CS2 going low to 

the end of write cycle. 
5. During this period, 110 pins are in the output state; therefore, the input signals of 

the opposite phase to the outputs must not be applied. _ 
6. If CSt goes low simultaneously with WE going low or after WE going low, the outputs 

remain in high impedance state. 
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HM628128 Series 

Write Timing Waveform (2) (OE Fixed Low) 

Address 

CS2 

Dout 

Din 

Notes: 1. A write occurs during the overlap of a low CS 1, a high CS2, and a low WE. 
A write begins at the latest transtiion amon CS1 going low, CS2 going high 
and WE going low. A write ends at the earliest transition among CS1 going high, 
CS2 going low and WE going high. twp is measured from the beginning of write 
to the end of write. twp must satisfy the following equation to avoid a problem of 
data bus contention. twp ~ tow min + tWHZ max 

2. lew is measure from the later of CS1 going low or CS2 going high to the end 
of write. 

3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of CS1 or WE going high or CS2 going low 

to the end of write cycle. 
5. During this period, 1/0 pins are in the output state; therefore, the input signals 

of the opposite phase to the outputs must not be applied. 
6. If CS1 goes low simultaneously with WE going low or after WE going low, 

the outputs remain in high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
8. Dout is the read data of next address. 
9. If CS1 is low and CS2 is high during this period, 1/0 pins are in the output 

state. Therefore,the input signals of the opposite phase to the outputs must 
not be applied to them. 
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HM628128 Series 

Low V cc Data Retention Characteristics (Ta = 0 to + 70°C) 

(These characteristics are guaranteed only for L, L-L, and L-SL version.) 

Parameter Symbol Min Typ Max Unit Test conditions*4 

Vee for data retention VOR 2.0 V CST~ Vee-0.2V, CS2 ~ Vee -
0.2 V, or 0 V S; CS2 S; 0.2 V, Vin ~ 

Data retention current leeoR L 50"1 IlA Vee = 3.0 V, Vin~ 0 V, CST~ 

L-L 30"2 j.lA Vee-0.2 V, CS2 ~ Vee-0.2 
V, or 0 V s; CS2 s; 0.2 V 

L-SL - 15"3 j.lA 

Chip deselect to data tcOR 0 ns See retention waveform 
retention time 

Operation recovery time tR 5 ms 

Notes: 1. 20 j.lA max at Ta = 0 to 40·C 
2. 6 j.lA max at Ta = 0 to 40·C 
3. 3 j.lA max at Ta = 0 to 40·C 
4. CS2 controls address buffer, WE buffer, CST buffer, OE buffer, and Din buffer. If CS2 controls 

data retention mode, Vin levels (address, WE, rn:. CST, VO) can be in the high impedance state. 
if CST controls data retention mode, CS2 must be CS2 ~ Vee - 0.2 V or 0 V s; CS2 s; 0.2 V. The 
other input levels (address, WE, DE, 1/0) can be in the high impedance state. 

Low Vee Data Retention Timing Waveform (1) (CS I Controlled) 

teoR 

Vee ------~--~ 

4.5V 

2.2V 

VOR1 

CS1 

OV 

Data retention mode 

CS1 ~Vee-0.2 V 

Low Vee Data Retention Timing Waveform (2) (CS2 Controlled) 

Vee 

4.5 V 

CS2 

Data retention mode 

V
OR2 

_____________ ________________ '--_________ ...1. 

0.4 V 

OV 
CS2 S;0.2 V 
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HM628128 Series 
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HM628128 Series 
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HM628128 Series 
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HM628128A Series--------
131,072-word x 8-blt High Speed CMOS Static RAM 

The Hitachi HM628128A is a CMOS static RAM Access 
organized 128 kword x 8 bit. It realizes higher lYpeNo. time Package 
density, higher performance and low power 

HM628128ALP-5SL 55 ns 600-mil 32-pin consumption by employing 0.8 j.1m Hi-CMOS 
process technology. HM628128ALP-7SL 70 ns plastic DIP 

It offers low power standby power dissipation; 
HM628128ALP--8SL 85 ns (DP-32) 

therefore, it is suitable for battery back-up systems. 
HM628128ALP-10SL 100 ns 

The device, packaged in a 525-mil SOP (460-mil HM628128ALFP-5 55 ns 525-mil 32-pin 
body SOP) or a 600-mil plastic DIP, or a 8 x 20 HM628128ALFP-7 70 ns plastic SOP 
mm TSOP with thickness of 1.2 mm, is available HM628128ALFP--8 85 ns (FP-32D) 
for high density mounting. TSOP package is HM628128ALFP-10 100 ns 
suitable for cards, and reverse type TSOP is also 
provided. HM628128ALFP-5L 55 ns 

HM628128ALFP-7L 70 ns 

Features HM628128ALFP--8L 85 ns 
HM628128ALFP-10L 100 ns 

• Highspeed HM628128ALFP-5SL 55 ns 
Fast access time: 55n0/85/l00 ns (max) HM628128ALFP-7SL 70 ns 

• Lowpower HM628128ALFP--8SL 85 ns 
Active: 75 mW (typ) HM628128ALFP-10SL 100 ns 
Standby: 10 j.1W (typ) (L/L-L/L-SL version) 

• Single 5 V supply HM628128ALT-5 55 ns 8mmx20mm 
• Completely static memory HM628128ALT-7 70 ns 32-pin TSOP 

No clock or timing strobe required HM628128ALT--8 85 ns (normal type) 

• Equal access and cycle times HM628128ALT-10 100 ns (TFP-32D) 

• Common data input and output 
HM628128ALT-5L 55 ns Three state output 
HM628128ALT-7L 70 ns 

• Directly TTL compatible HM628128ALT--8L 85 ns 
All inputs and outputs HM628128ALT-10L 100 ns 

• Capability of battery back up operation 
(L/L-L/L-SL version) HM628128ALR-5 55 ns 8mmx20mm 

2 chip selection for battery back up HM628128ALR-7 70ns 32-pinTSOP 
HM628128ALR--8 85 ns (reverse type) 

Ordering Information HM628128ALR-10 100 ns (TFP-32DR) 

Access HM628128ALR-5L 55ns 
lYpeNo. time Package HM628128ALR-7L 70ns 

HM628128ALR--8L 85ns 
HM628128ALP-5 55ns 600-mil 32-pin HM628128ALR-10L 100 ns 
HM628128ALP-7 70ns plastic DIP 
HM628128ALP--8 85 ns (DP-32) 
HM628128ALP-10 100 ns 

HM628128ALP-5L 55ns 
HM628128ALP-7L 70ns 
HM628128ALP--8L 85ns 
HM628128ALP-10L 100 ns 
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HM628128A Series 

Pin Arrangement 

HM628128ALP/ALFP Series HM628128ALT Series 

NC 
A11 1 0 32 OE 
A9 2 31 AN. 

A16 A8 3 30 CS1 

A14 J\l..3 4 29 1/07 
WE 5 28 1/06 

A12 CS2 6 27 1/05 

A7 A13 
A15 7 26 1/04 
Vee 8 25 1/03 

A6 A8 NC 9 24 Vss 

A9 
A16 10 23 1/02 

AS A14 11 22 1/01 
A4 A11 A12 12 21 1/00 

A7 13 20 AO 
A3 OE A6 14 19 A1 
A2 A10 AS 15 18 A2 

CS1 
A4 16 17 A3 

A1 

AO V07 
(Top View) 

1/00 V06 

1/01 V05 HM628128ALR Series 

1/02 V04 A4 16 17 A3 
Vss 1/03 AS 15 18 A2 

A6 14 19 A1 

(Top View) A7 13 20 AO 
A12 12 21 1/00 
A14 11 22 1/01 
A16 10 23 V02 

NC 9 0 24 Vss 
\be 8 25 V03 

A15 7 26 1/04 
CS2 6 27 1/05 
WE 5 28 1/06 
A13 4 29 JLQ2 
A8 3 30 CS1 
A9 2 31 &.0 

A11 1 0 32 OE 

(Top View) 

Pin Description 

Pin name Function Pin name Function 

AO-A16 Address DE Output enable 

1/00-1/07 Input/output NC No connection 

CST Chip select 1 Vee Power supply 

CS2 Chip select 2 VSS Ground 

WE Write enable 
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Block Diagram 

A13 o---+-~=t==1 
A15 

A6 

A7 

A12 

A14 

A16 

AS 

A4 

V07 o-..-t-+-l":>t--+-I 

Row 
Decoder 

Input 
Data 
Control 

Memory Matrix 
512 x 2.048 

Column VO 

Column Decoder 

M AS All AID AD AI A2 AS 

HM628128A Series 

---oVcc 

---OVss 

CS2,~-----r~~;Pt;;G;~;;~------------------~ 
CS1o------\. 
WE 0-------\ 

~------~------~ 

OEO-------~ 

Absolute Maximum Ratings 

Parameter 

Supply voltage relative to V ss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Note: 1. -3.0 V for pulse half-width S 30 ns 
2. Maximum voltage is 7.0V. 

Symbol 

VCC 

Topr 

Tstg 

Tbias 

HITACHI 

Value Unit 

~.5 to +7.0 V 

~.5"1 to Vee + 0.3"2 V 

1.0 W 

Oto +70 °e 

-55 to +125 °e 

-10 to +85 °e 
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HM628128A Series 

Function Table 

CS1 CS2 OE WE Mode Vcccurrent 1/0 pin Ref. cycle 

H X X X Standby ISB.ISB1 High-Z 

X L X X Standby ISB.ISB1 High-Z 

L H H H Output disable IcC High-Z 

L H L H Read Icc Dout Read cycle 

L H H L Write IcC Din Write cycle (1) 

L H L L Write Icc Din Write cycle (2) 

Note: 1. X: H or L 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage VIH 2.2 Vee+ 0.3 V 
(HM628128A-718110) 

VIL -0.3 *1 0.8 V 

Input voltage VIH 2.4 Vee + 0.3 V 
(HM628128A-5) 

VIL -0.3 *1 0.8 V 

Note: 1. -3.0 V for puls~ half-width S 30 ns 
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HM628128A Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

Parameter Symbol Min lYP*1 Max Unit Test conditions Notes 

Input leakage current IILd 1.0 I1A Vin = VSS to Vee 

Output leakage current tlLol 1.0 I1A CS1 = VIH or CS2 = VIL or 
OE = VIH or WE = VIL. 
VIIO .. VSS to Vee 

Operating power supply lee 15 30 mA CS1 .. VIL. CS2 .. VIH. 
current: DC Others = VIW"IL 

111O .. OmA 

Operating power supply lee1 45 70 mA Min cycle. duty = 100%. HM628128A 
current CST = VIL. CS2 = VIH. -7/8/10 

Others = VIW"IL 
HM628128A 50 80 mA loo· OmA 
-5 

leC2 15 25 mA Cycle time .. 1 ~. duty = 100%. 
100 '" 0 mAo CS1 s.0.2 V. 
CS2 > VCC-0.2V 
VIH ~ Vee - 0.2 V. VIL s. 0.2 V 

Standby power supply 19B 2 mA CS1 = VIH. CS2 = VIH 
current: DC orCS2- VIL 

Standby power supply ISB1 0.02 2 mA o V s. Vin s. Vee. 
current (1): DC CST ~ Vee-0.2V. 

2 100 I1A CS2~ Vee-0.2Vor L-version 
o V s. CS2 s. 0.2 V 

2 50 I1A L-L/L-SL 
version 

Output voltage VOL 0.4 V IOL=2.1 mA 

VOH 2.4 V IOH --1.0 mA 

Note: 1. Typical values are at Vee = 5.0 V. Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHz)"'l 

Parameter Symbol Min lYP Max Unit Test conditions 

Input capacitance Cin 8 pF Vin-OV 

Input/output capacitance CUO 10 pF VUO .. OV 

Note: 1. This parameter is sampled and not 100% tested. 
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HM628128A Series 

AC Characteristics (Ta = 0 to +70°C, VCC = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: O.S V to 2.4 V (HM62S12SA-7/8/1 0) 
o V to 3 V (HM62S12SA-5) 

• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: 1 TIL Gate and CL (100 pF) (HM62S12SA"7/S/1O) 

1 TIL Gate and CL (30 pF) (HM62S12SA-5) 
(Including scope & jig) 

Read Cycle 

HM628128A 

-5 -7 -8 -10 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Read cycle time tRC 55 70 85 100 ns 

Address access time tM 55 70 85 100 ns 

Chip selection to output valid tc01 55 70 85 100 ns 

tc02 55 70 85 100 ns 

Output enable to output valid tOE 30 35 45 ' 50 ns 

Chip selection to output in low-Z tLZ1 5 10 10 10 ns 1,2,3 

tLZ2 5 10 10 10 ns 1,2,3 

Output enable to output in low-Z tOLZ 5 5 5 5 ns 1,2,3 

Chip deselection to output in tHZ1 0 20 0 25 0 30 0 35 ns 1,2,3 
high-Z 

tHZ2 0 20 0 25 0 30 0 35 ns 1,2,3 

Output disable to output in 10HZ 0 20 0 25 0 30 0 35 ns 1,2,3 
high-Z 

Output hold from address change toH 5 10 10 10 ns 
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HM628128A Series 

Read Timing Waveform *4 

Address Address Valid 

CS1 

tLZ1 

CS2 
tC02 

tLZ2 

OE 

tOE 
toLZ 

Dout 

Notes: 1. tHZ and toHZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 
device and from device to device. 

3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM628128A Series 
Write Cycle 

HM628128A 

·5 ·7 ·8 ·10 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Write cycle time twc 55 70 85 100 ns 

Chip selection to end of write tcw 50 60 75 80 ns 

Address setup time tAS 0 0 0 0 ns 

Address valid to end of write tAW 50 60 75 80 ns 

Write pulse width twp 40 50 55 60 ns 

Write recovery time tWR 0 0 0 0 ns 

0 0 0 0 ns 11 

Write to output in high-Z tWHZ 0 20 0 25 0 30 0 35 ns 10 

Data to write time overlap tow 25 30 35 40 ns 

Data hold from write time tOH 0 0 0 0 ns 

Output active from end of write tow 5 5 5 5 ns 10 
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HM628128A Series 
Write Timing Waveform (1) (OE Clock) 

twc 

Address Address Valid 

tAW 

OE 

tcw·2 

CS1 

·6 

CS2 

twp·1 

WE 

Dout 
High Impedance 

tow tOH 

Din Data Valid 
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HM628128A Series 
Write Timing Waveform (2) (OE low Fixed) 

twe 

Address ~ ~ Address Valid 
if 

I 1\ I~ 
tew'2 tWR'4 

-- \\\' ,,\\\\\\\ r-I I / III II I I I I CS1 7 
'6 

CS2 III II I I I I I 17 '- ~ ~\\\ 1\\\\\\\\ 
tAW 

twp'1 '12 

- ':i~ K\\~\ -¥ tOH WE tAS I 
tWHZ'S tow 

• .. 
'7 'S 

Dout 
\\\\\\\\\\\\\\\ 1/"\ \IV 
/ / / / / / / / 11 j ;'1 1 j ~!\/\ /\ 

~ 
tow tOH 

'9 

Din 
High Impedance 

Data Valid ~ \ \ \ \ \ \ \ \/\1\ 
///////.f\& 

Notes: 1. A write occurs during the overlap of a low CST, a high CS2, and a low WE. A write begins at 
the latest transition among CSl going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CSl going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

2. tcw is measured from the later of CSl going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of CSl or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 1/0 pins are in the output state; therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If the CSl goes low simultaneously with WE going low or after the WE going low, the outputs 

remain in a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
8. Dout is the read data of next address. 
9. If CSl is low and CS2 high during this period, 1/0 pins are in the output state. Therefore, the 

input signals of opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
12. In the write cycle with OE low fixed, twp must satisfy the following equation to avoid a problem 

of data bus contention. 
twp ~ tow min + tWHZ max 
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HM628128A Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L, L-L, and L-SL version. 

Parameter Symbol Min Typ Max Unit Test conditions Notes 

Vee for data retention VDR 2.0 V CSf ~ Vee - 0.2 V, 
CS2~ Vee-0.2 Vor 
OV sCS2s0.2V 
Vin~OV 

Data retention current leeDR SO'l J.lA Vee = 3.0 V, Vi~-oVLversion 
CSf ~ Vee - 0.2V 

30'2 J.lA CS2 ~ Vee - 0.2 V or L-Lversion 
o V sCS2s0.2V 

1S'3 J.lA L-Sversion 

Chip deselect to data retention time teDR 0 ns See retention waveform 

Operation recovery time tR S ms 

Low Vee Data Retention Timing Waveform (1) (CS I Controlled) 

tCOR Data retention mode tR 
VCC------~~~------------------------------~~~-----

4.SV------------ ---------------------------------------- --------

~ ~~~-UV 
OV ------------------------------------------------------------------

Low Vee Data Retention Timing Waveform (2) (CS2 Controlled) 

tCOR Data retention mode tR 
VCC------~~~--------------------------~~t_--------

4.S V- - - - - - - --

CS2 

VOR2 

0.4 V - - - - - - - --
CS2 s:O.2 V 

OV ------------------------------------------------------------------

Notes: 1. 20 J.lA max at Ta = 0 to 40'C (L version). 
2. 6 J.lA max at Ta .. 0 to 40'C (L-L version). 
3. 3 J.lA max at Ta - 0 to 40'C (L-SL version). 
4. CS2 controls address buffer, WE buffer, CSf buffer, DE buffer, and Din buffer. If CS2 controls 

data retention mode, Vin levels (address, WE, DE, CSf, 110) can be in the high impedance state. 
If CSf controls data retention mode, CS2 must be CS2 ~ Vee - 0.2 V or 0 V s; CS2 s; 0.2 V. The 
other input levels (address, WE, OE, 110) can be in the high impedance state. 
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HM629128 Series -------- Preliminary 

131,072-word x 9-bit High Speed CMOS Static RAM 

The Hitachi HM629128 is a CMOS static RAM Ordering Information 
organized 128 kword x 9 bit. It realizes higher 
density, higher performance and low power Access 

consumption by employing 0.8 /lm Hi-CMOS Type No. time Package 

process technology. 
HM629128LP-7 70 ns 600-mil 32-pin It offers low power standby power dissipation; 
HM629128LP-8 85 ns plastic DIP 

therefore, it is suitable for battery back-up systems. 
HM629128LP-10 100 ns (DP-32) 

The device, packaged in a 525-mil SOP (460-mil 
body SOP) or a 600-mil plastic DIP, or a 8 x 20 HM629128LP-7L 70 ns 
mm TSOP with thickness of 1.2 mm, is available HM629128LP-8L 85 ns 
for high density mounting. TSOP package is HM629128LP-10L 100 ns 
suitable for cards. 

HM629128LP-7SL 70 ns 

Features HM629128LP-8SL 85 ns 
HM629128LP-10SL 100 ns 

• High speed 
HM629128LFP-7 70 ns 525-mil 32-pin 

Fast access time: 70/85/100 ns (max) 
HM629128LFP-8 85 ns plastic SOP 

• Lowpower HM629128LFP-10 100 ns (FP-32D) 
Active: 75 mW (typ) 
Standby: 10 /lW (typ) (L-/L-L/L-SL version) HM629128LFP-7L 70 ns 

• Single 5 V supply HM629128LFP-8L 85 ns 
• Completely static memory HM629128LFP-10L 100 ns 

No clock or timing strobe required 
• Equal access and cycle times HM629128LFP-7SL 70ns 

• Common data input and output HM629128LFP-8SL 85 ns 

Three state output HM629128LFP-10SL 100 ns 

• Directly TTL compatible 
HM629128LT-7 70 ns 8mm x20mm 

All inputs and outputs 
HM629128LT-8 85 ns 32-pinTSOP 

• Capability of battery back up operation HM629128LT-10 100 ns (normal type) 
(L-/L-L/L-SL version) (TFP-32D) 

HM629128LT-7L 70 ns 
HM629128LT -8L 85 ns 
HM629128LT-10L 100 ns 

HM629128LT-7SL 70 ns 
HM629128LT-8SL 85 ns 
HM629128LT-10SL 100 ns 

Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM629128 Series 

Pin Arrangement 

HM629128LP/LFP Series HM629128LT Series 

A11 10 32 OE 
A16 \be A10 2 31 A:12. 

A9 3 30 CS1 
A15 A14 A13 4 29 1108 
A8 CS2 WE 5 28 1107 

CS2 6 27 1/06 
A7 WE A14 7 26 1/05 
A6 A13 Vee 8 25 1/04 

A16 9 24 Vss 
AS A9 A15 10 23 1/03 
A4 A10 A8 11 22 1/02 

A7 12 21 1/01 
A3 A11 A6 13 20 1100 

A2 OE AS 14 19 AO 
A4 15 18 A1 

A1 A12 A3 16 17 A2 

AO CS1 (Top view) 
1100 1108 

1/01 1/07 
1/02 1106 

1103 1105 

Vss 1/04 

(Top view) 

Pin Description 

Pin name Function 

AO-A16 Address 

1/00-1/08 Input/output 

CST Chip select 1 

CS2 Chip select 2 

WE Write enable 

OE Output enable 

NC No connection 

Vee Power supply 

Vss Ground 
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HM629128 Series 
Block Diagram 

(MSB) A13 

A16 

AS 

A6 

A7 

AB 
A15 

A4 

(LSB) A3 

1/00 O-_-i---I 

Row 
Decoder 

Input 
Data 
Control 

1/08 o-..-t-H .--.--. 

CS2 
CSl 

WE 

OEO 

Function Table 

CS1 CS2 OE WE Mode 

H X X X Standby 

X L X X Standby 

L H H H Output disable 

L H L H Read 

L H H L Write 

L H L L Write 

Note: 1. X:HorL 

Vee 

Vss 

Memory Matrix 
512 x 2.304 

Column 1/0 

Column Decoder 

l 
A2 Al AO A12 A14 All Al0 A9 

(MSB (LSB) 

Vee current 1/0 pin Ref. cycle 

156. IS61 High-Z 

156. 1561 High-Z 

ICC High-Z 

Icc Dout Read cycle 

IcC Din Write cycle (1) 

ICC Din Write cycle (2) 
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Absolute Maximum Ratings 

Parameter 

Supply voltage relative to V ss 

Voltage on any pin relative to V ss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Note: 1. -3.0 V for pulse half-width s 30 ns 
2. Maximum voltage is 7.0V 

Symbol 

Vee 

Topr 

Tstg 

Tbias 

HM629128 Series 

Value Unit 

-0.5 to +7.0 V 

-0.5 "1 to Vee + 0.3.2 V 

1.0 W 

o to +70 °C 

-55 to +125 °C 

-10to +85 °C 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min lYP Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage V,H 2.2 Vee+ 0.3 V 
(HM629128-718110) 

V,L -0.3 ·1 0.8 V 

Note: 1. -3.0 V for pulse half-width s 30 ns 
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HM629128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, V ss = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions Notes 

Input leakage current IILlI 

Output leakage current IlLOI 

Operating power supply ICC 
current: DC 

Operating power supply leel 
current 

ICC2 

Standby power supply 19B 
current: DC 

Standby power supply ISBl 
current (1): DC 

15 35 

45 70 

15 30 

3 

2 115 

mA 

mA 

mA 

mA 

Vin = Vss to Vee 

CS1 = VIH or CS2 = VIL or 
DE := VIH or WE = VIL' 
VIIO = VSS to Vee 

CS1 = VIL, CS2 = VIH, 
Others = VIWVIL 
11I0=OmA 

Min cycle, duty = 100%, 
CS1 = VIL, CS2 = VIH, 
Others = VIWVIL 
11I0=OmA 

Cycle time = 1 ~s, duty = 100%, 
1110 = 0 mA, CS1 S 0.2 V, 
CS2 > VCC - 0.2 V 
VIH;<: Vee - 0.2 V, VIL S 0.2 V 

(1) CS1 = VIH, CS2 = VIH 
(2) CS2 = V1L 

(1) Vee;<: Vin ;<: 0 V 
CST ~ Vee - 0.2 V, 

!lA CS2 ~ Vee - 0.2 V L-version 
---------- (2) Vee;<: Vin;<: 0 V 

2 60 !lA 0.2 V ;<: CS2 ;<: 0 V L-LJL-SL 
version 

Output voltage 0.4 V 

2.4 V 10H =-1.0 mA 

Note: 1. Typical values are at Vee = 5.0 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f= 1.0 MHz)*1 

Parameter Symbol Min Typ Max Unit Test condHlons 

Input capacitance Cin 8 pF Vin=OV 

Input/output capacitance 10 pF VIIO=OV 

Note: 1. This parameter is sampled and not 100% tested. 
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HM629128 Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: O.8V to 2.4V (HM629 128-7/8/10) 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: I TIL Gate and CL (lOOpF) (HM629128-7/8/lO) 

(Including scope & jig) 

Read Cycle 

HM629128 

·7 -8 ·10 

Parameter Symbol Min Max Min Max Min Max Unit Notes 

Read cycle time tRC 70 85 100 ns 

Address access time tAA 70 85 100 ns 

Chip selection to output valid tc01 70 85 100 ns 

tc02 70 85 100 ns 

Output enable to output valid tOE 40 45 50 ns 

Chip selection to output in low-Z tLZ1 10 10 10 ns 2 

tLZ2 10 10 10 ns 2 

Output enable to output in low-Z toLZ 5 5 5 ns 2 

Chip deseleCtion to output in high-Z tHZ1 0 25 0 30 0 35 ns 1,2 

tHZ2 0 25 0 30 0 35 ns 1,2 

Output disable to output in high-Z toHZ 0 25 0 30 0 35 ns 1,2 

Output hold from address change toH 10 10 10 ns 
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HM629128 Series 

Read TIming Waveform ·3 

Address Valid 

CS1 

tCOl 

CS2 
tC02 

tLZ2 

OE 

tOE 

tOL2 

Dout Hi h 1m edance 

Notes: 1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM629128 Series 
Write Cycle 

HM629128 

-7 -8 -10 

Parameter Symbol Min Max Min Max Min Max UnH Notes 

Write cycle time twc 70 85 100 ns 

Chip selection to end of write lew 60 75 80 ns 

Address setup time tAS 0 0 0 ns 

Address valid to end of write tAW 60 75 80 ns 

Write pulse width twp 50 55 60 ns 

Write recovery time tWR 0 0 0 ns 

0 0 0 ns 11 

Write to output in high-Z tWHZ 0 25 0 30 0 35 ns 10 

Data to write time overlap tow 30 35 40 ns 

Data hold from write time toH 0 0 0 ns 

Output active from end of write tow 5 5 5 ns 10 
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HM629128 Series 
Write Timing Waveform (1) (OE Clock) 

twc 

Address Valid 

OE 

tcw"2 

CS1 

'6 

CS2 

twp " 

WE 

Dout 
High Impedance 

tow tOH 

Din Valid 
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HM629128 Series 

Write Timing Waveform (2) (DE Low Fixed) 

twc 

Address Valid 

tcw'2 

CS1 

'6 

CS2 

tAW 
twp'I,'12 

WE tOH 

tow .. .. 

Dout 

tow tOH 

Din 
High Impedance I~ ---------(K Valid 

Notes: 1. A write occures during the overlap of a low CSf, a high CS2, and a low WE. A write begins at 
the latest transition among CSf going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CSf going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

2. tew is measured from the later of CST going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of CSf or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 110 pins are in the output state; therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If the CSf goes low simultaneously with WE going low or after the WE going low, the outputs 

remain in a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle, 
8. Dout is the read data of next address. 
9, If CSf is low and CS2 high during this period, 110 pins are in the output state. Therefore, the 

input signals of opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
12. In the write cycle with DE low fixed, twp must satisfy the following equation to avoid a problem 

of data bus contention. 
twp ;:: tow min + tWHZ max 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819. (415) 589-8300 5-75 



HM629128 Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L. L-L. and L-SL version. 

Parameter Symbol Min 'iYP Max Unit Test conditions Notes 

Vee for data retention VOR 2.0 V (1) C'Sl ~ VCC - 0.2 V, 
CS2~VCC- 0.2V 
Vin~OV 
or 

(2) 0 V ~ CS2 ~ 0.2 V, 
Vin~OV 

Data retention current leeOR 60.1 ItA Vee. 3.0 V, Lversion 
Vee~Vin~OV 

40.2 ItA (1) C'Sl ~ Vee - 0.2 V, L·Lversion 

20.3 ItA 
CS2~VCC-0.2V 
or L·SLversion 

(2) 0 V ~ CS2 ~ 0.2 V 

Chip deselect to data retention time tcOR 0 ns See retention waveform 

Operation recovery time tR 5 ms 
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HM629128 Series 

Low vee Data Retention Timing Waveform (1) (CS 1 Controlled) 

Data retention mode 
v~----~~~~---------------------------r~~-----
4.5 v- - - - - -- - - - --

CS1 CS1 ~ Vee - 0.2 V 
OV ------------------------------------------------------------------

Low Vee Data Retention Timing Waveform (2) (CS2 Controlled) 

teoR Data retention mode tR 

v~------~~~--------------------~~~-------
4.5 V- - - - - - - --

CS2 

VOR2 

0.4 V ---------
CS2 sO.2V 

OV ------------------------------------------------------------------

Notes: 1. 25 itA max at Ta = 0 to 40'C (Lversion). 
2. 8 itA max at Ta = 0 to 40'C (L-Lversion). 
3. 511A max at Ta = 0 to 40'C (L-SLversion). 
4. CS2 controls address buffer, WE buffer, CS'f buffer, DE buffer, and Din buffer. If CS2 controls 

data retention mode, Vin levels (address, WE, OE, CS'f, I/O) can be in the high impedance state. 
If CS'f controls data retention mode, CS2 must be CS2 > Vee - 0.2 V or 0 V < CS2 < 0.2 V. The 
other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM628512 Series ~--------
524288-word x 8-blt High Speed CMOS Static RAM 

The Hitachi HM628512 is a 4M-bit static RAM 
organized 512-kword x 8-bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.5 ~m Hi-CMOS 
process technology. The device, packaged in a 
525-mil SOP (foot print pitch width) or 400 mil 
TSOP TYPE II or 600-mil plastic DIP, is available 
for high density mounting. LP-version is suitable 
for battery back up system. 

Features 

• High speed: Fast access time 55nO/85/IOO ns 
(max) 

• Lowpower 
Standby: IO ~W (typ) (L/L-SL version) 
Operation: 75 mW (typ) (f= I MHz) 

• Single 5 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output: Three state 

output 
• Directly TIL compatible: All inputs and outputs 
• Capability of battery back up operation (L/L-SL 

version) 

Ordering Information 

Access 
Type No. time Package 

HM628512P-5 55 ns 600-mil 32-pin 
HM628512P-7 70ns plastic DIP 
HM628512P-S 85 ns (DP-32) 
HM628512P-10 100 ns 

HM628512LP-5 55 ns 
HM628512LP-7 70 ns 
HM628512LP-8 85ns 
HM628512LP-10 100 ns 

HM628512LP-5SL 55ns 
HM628512LP-7SL 70ns 
HM628512LP-8SL 85ns 
HM628512LP-10SL 100 ns 

Type No. 

HM628512FP-5 
HM628512FP-7 
HM628512FP-8 
HM628512FP-10 

HM628512LFP-5 
HM628512LFP-7 
HM628512LFP-8 
HM628512LFP-10 

HM628512LFP-5SL 
HM628512LFP-7SL 
HM628512LFP-8SL 
HM628512LFP-10SL 

HM628512LTT-5'1 
HM628512LTT-7'1 
HM628512L TT-8'1 
HM628512LTT-10'1 

HM628512LTT-5SL'1 
HM628512LTT-7SL'1 
HM628512LTT-8SL'1 
HM628512LTT-10SL'1 

HM628512LRR-5'1 
HM628512LRR-7'1 
HM628512LRR-S'1 
HM628512LRR-10'1 

HM628512LRR-5SL'1 
HM628512LRR-7SL'1 
HM628512LRR-SSL'1 
HM628512LRR-10SL'1 

Note: 1. Preliminary 

HITACHI 

Access 
time Package 

55ns 525-mil 32-pin 
70ns plastic SOP 
85ns (FP-32D) 
100 ns 

55 ns 
70 ns 
85ns 
100 ns 

55 ns 
70 ns 
85ns 
100 ns 

55 ns 400-mil 32-pin 
70 ns plastic TSOP II 
85ns (TTP-32D) 
100 ns 

55ns 
70 ns 
85 ns 
100 ns 

55ns 400-mil 32-pin 
70ns plastic TSOP II 
85ns reverse 
100 ns (TTP-32DR) 

55 ns 
70 ns 
85 ns 
100 ns 
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HM628512 Series 

Pin Arrangement 

HM628512P/FP Series HM628512TT Series 

A18 Vee 
A18 1 0 32 Vee 
A16 2 31 A15 

A16 A15 A14 3 30 A11 
A14 A17 

A12 4 29 WE 
A7 5 28 A13 

A12 WE A6 6 27 A8 

A7 A13 
AS 7 26 A9 
A4 8 25 A1J 

A6 A8 A3 9 24 OE 

A9 
A2 10 23 AtO 

AS A1 11 22 CS 
A4 A11 AO 12 21 1/07 

1/00 13 20 1/06 
A3 OE 1/01 14 19 1/05 
A2 A10 1/02 15 18 1/04 

CS 
Vss 16 17 1/03 

A1 

AO 1/07 
(Top View) 

1/00 1/06 

1/01 1/05 HM628512RR Series 

1/02 1/04 
Vee 32 01 A18 

Vss 1/03 A15 31 2 A16 
A1Z 30 3 A14 

(Top View) WE 29 4 A12 
A13 28 5 A7 

A8 27 6 A6 
A9 26 7 A5 

All 25 8 A4 
OE 24 9 A3 

A1.O 23 10 A2 
CS 22 11 A1 

1/07 21 12 AO 
1/06 20 13 1/00 
1/05 19 14 1/01 
1/04 18 15 1/02 
1/03 17 16 Vss 

II (Top View) 

Pin Description 

Symbol Function Symbol Function 

AO-A18 Address OE Output enable 

1/00-1/07 Input/output Vee Power supply 

OS Chip select Vss Ground 

WE Write enable 
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HM628512 Series 

Block Diagram 

AS o--t-~+=1 
A6 

AO 
A1 

A2. 

A3 
A4 

A7 

A12 

A14 

VOOo-_....+.---.J~-I--I 

Row 
Decoder 

Input 
Data 
Control 

Memory Matrix 
1,024 x 4,096 

. Column VO 

Column Decoder 

A13 A17A15 Al0 AllA9 AS A16A18 

--oVcc 

--OVss 

CS 0-------1 __ !!~~~~ ~~!~_~'!~~!!'!~! ___ I-------------' 
WE ReadJWrite Control 

OEo-----------~~ 
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HM628512 Series 

Function Table 

WE US OE Mode Vee current Doutpln Ref. cycle 

X H X Not selected ISB.ISB1 High-Z 

H L H Output disable Icc High-Z 

H L L Read Icc Dout Read cycle 

L L H Write Icc Din Write cycle (1) 

L L L Write Icc Din Write cycle (2) 

Note: X: H or L 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Voltage on any pin relative to V ss -0.5*1 to +7.0 V 

Power dissipation 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature under bias Tbias -10 to +85 °C 

Note: 1. -3.0 V for pulse half-width s; 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

II Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input high (logic 1) voltage VIH 2.2 6.0 V 

Input low (logic 0) voltage VIL -0.3*1 0.8 V 

Note: 1. -3.0 V for pulse half-width s; 30 ns 
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HM628512 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10% , V ss = 0 V) 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

Input leakage current IILlI 

Output leakage current 

Operating power supply leeREAD-
current: DC 

Operating power -5 
supply current 

-7 

-8110 

Standby power supply 
current: DC 

Standby power supply 
current (1): DC 

Output low voltage 

Output high voltage 

leeWRITE-

19B 

2.4 

15 25 mA 

20 45 mA 

70 100 mA 

60 90 mA 

55 80 mA 

15 35 mA 

3 mA 

0.02 2 mA 

2 100.2 J,1A 

2 50.3 J,1A 

0.4 V 

V 

Vin .. Vss to Vee 

os = VIH or OE = VIH or 
WE .. VIL, VI/O .. VSS to Vee 

os .. VIL, WE .. VIH, 
others .. VIHNIL. 100 = 0 rnA 

os .. VIL, WE .. VIL. 
others. VIHNIL. 100" 0 rnA 

Min cycle, duty .. 100% 
OS = VIL, others = VI~IL 
11I0·OmA 

Cycle time .. 1 J.1S, duty = 100% 
1110 .. 0 mA, OS S 0.2 V 
VIH ~ Vee - 0.2 V, VIL S 0.2 V 

Vin ~OV, OS~Vee-0.2 V 

10L" 2.1 mA 

IOH--1.0mA 

Notes: 1. Typical values are at Vee" 5.0 V, Ta '" +25°C and specified loading, and not guaranteed. 
2. This characteristics is guaranteed only for L-version. 
3. This characteristics is guaranteed only for L-SL version. 

Capacitance (Ta = 25°C, f = 1 MHz)*l 

Parameter Symbol Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin .. OV 

Input/output capacitance 10 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM628512 Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.8 V to 2.4 V • Output load: I TrL Gate + CL (100 pF) 
• Input and output timing reference levels: 1.5 V (Including scope & jig) 
• Input rise and fall times: 5 ns 

Read Cycle 

HM628512·5 HM628512·7 HM628512-8 HM628512·10 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Note 

Read cycle time tRC 55 70 85 100 ns 

Address access time tAA 55 70 85 100 ns 

Chip select access time tco 55 70 85 100 ns 

Output enable to tOE 25 35 45 50 ns 
output valid 

Chip selection to tLZ 10 10 10 10 ns 2,3 
output in low-Z 

Output enable to tOLZ 5 5 5 5 ns 2,3 
output in low-Z 

Chip deselection to tHZ 0 20 0 25 0 30 0 35 ns 1,2,3 
output in high-Z 

Output disable to tOHZ 0 20 0 25 0 30 0 35 ns 1,2,3 
output in high-Z 

Output hold from tOH 10 10 10 10 ns 
address change II 
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HM628S12 Series 

Read Timing Waveform *4 

Address 

tM 
teo 

CS 

tLl 
tOE 

tOLZ 
OE 

Cout 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

2. At any given temperature and voltage condition. tHZ max is less than tLZ min. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM628512 Series 
WriteCyde 

HM628512-5 HM628512-7 HM628512-8 HM628512·10 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Note 

Write cycle time twc 55 70 85 100 ns 

Chip selection to lew 50 60 75 80 ns 2 
end of write 

Address setup time tAS 0 0 0 0 ns 3 

Address valid to tAW 50 60 75 80 ns 
end of write 

Write pulse width twp 40 50 55 60 ns 1,12 

Write recovery time tWR 5 5 5 5 ns 4 

WE to output in high-Z twHZ 0 20 0 25 0 30 0 35 ns 10,11 

Data to write time tow 25 30 35 40 ns 
overlap 

Data hold from tOH 0 0 0 0 ns 
write time 

Output active from tow 5 5 5 5 ns 10 
end of write 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819. (415) 589:-8300 5·85 



HM628512 Series 

Write Timing Waveform (1) (OE Clock) 

Address 

OE 

cs 

WE 

Dout 

Din 

twc 
~I 

r--------------------------------------,~r--------

1 __ -----------t-Aw--------+~FI~J 
I· 
* • 

tAS ·3 

tcw·2 
~------~--------

·6 

twp·l 
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HM628512 Series 

Write Timing Waveform (2) (OE Low Fixed) 

twc 

Address 

tCW·2 

cs 

tAW 

WE 

tWHZ·S, ·10, ·11 tow 
... .. 

·7 ·8 

Dout 

tow tOH 

Din 

Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. A write begins at the later 
transition of CS going low or WE going low, A write ends at the earlier transition of CS going 
high or WE going high. twp is measured from the beginning of write to the end of write. 

2. tew is measured from CS going low to the end of write, 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earlier of WE or CS going high to the end of write cycle, 
5. During this period, VO pins are in the output state so that the input signals of the opposite 

phase to the outputs must not be applied. 
6. If the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, the output remain in a high impedance state. 
7. Dout is the same phase of the write data of this write cycle. 
S. Dout is the read data of next address. 
9. If CS is low during this period, 1/0 pins are in the output state. Therefore, the input signals of 

the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested, 
11. tWHZ is defined as the time at which the outputs achieve the open circuit conditions and is not 

refered to output voltage levels. 
12. In the write cycle with OE low fixed, twp must satisfy the following equatioh to avoid a problem 

of data bus contention. 
twp ~ tow min + tWHZ max 
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HM628S12 Series 

Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for UL-SL version. 

Parameter Symbol Min Typ Max Unit Test condltlons*3 

Vee for data retention 2 V cs ~ Vee -0.2 V, 
Vin~OV 

Data retention current leeDR 50*1 J.lA Vee = 3.0 V, Vin ~ 0 V 
---------- CS~Vee-0.2V 

15*2 J.lA 

Chip deselect to data retention time teDR o 

Operation recovery time 5 

Low Vee Data Retention Timing Waveform (CS Controlled) 

Data retention mode 

Vee --------. 

ns 

ms 

See retention 
waveform 

~ ~~Voo-UV 
OV ------------------------------------------------------------------

Notes: 1. For L-version and 20 J.lA max. at Ta = 0 to 40°C. 
2. For SL-verSion and 3 J.lA max. at Ta = 0 to 40°C. 
3. CS controls address buffer, WE buffer, OE buffer, and Din buffer. In data retention mode, Vin 

levels (address, WE, OE, VOl can be in the high impedance state. 
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HM62W256 Series ----
32,768-Word x a-Bit Low Voltage Operation CMOS Static RAM 

Features 

• Low voltage operation SRAM 
Single 3.3 V Supply 

• 0.8 ""m Hi-CMOS process 
• High speed 

Access time: 70/85 ns (max) 
• Lowpower 

Standby: 0.66 ""W (typ) 
Operation: 17 mW (typ)(f= I MHz) 

• Completely static memory 
No clock or timing strobe required 

• Directly LVTrL compatible: All inputs and 
outputs 

Ordering Information 

Access 
Type No. time Package 

HM62W256LFP-7T 70 ns 
HM62W256LFP-ST 85 ns 450 mil 28-pln 

plastic SOP 
HM62W256LFP-7SLT 70.ns (FP-2SDA) 
HM62W256LFP-SSLT 85 ns 

HM62W256LT-7 
HM62W256LT-8 

HM62W2~~LT-7SL 
HM62W256LT-SSL 

70ns 
85ns 

70ns 
85ns 

Smmx14mm 
32-pinTSOP 
(normal type) 
(TFP-32DA) 

Pin Description 

Symbol 

Ao-A14 

1/00-1107 

CS 

WE 

OE 

Vee 

Vss 

HITACHI 

3.0 V & 3.3 V 
Supply 

Function 

Address 

Input/Output 

Chip Select 

Write Enable 

Output Enable 

Power Supply 

Ground 
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HM62W256 Series 

Pin Arrangement 

HM62W256LFP Series HM62W256LT Series 

A14 Vee OE 10 32 A10 

A12 WE A11 2 31 CS 

A7 A13 
NC 3 30 NC 
A9 4 29 1/07 

Ao As As 5 28 1/06 
As Ag A13 6 27 1/05 
A4 A11 WE 7 26 1/04 

A3 OE Vee 8 25 1/03 

A2 A10 
A14 9 24 Vss 

A1 CS 
A12 10 23 1/02 

A7 11 22 1/01 
Ao 1/07 As 12 21 1/00 

1/00 1/06 As 13 20 Ao 
1/01 1/05 NC 14 19 NC 

1/02 1/04 A4 15 18 A1 

Vss 1/03 
A3 16 17 A2 

(Top View) (Top View) 
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HM62W256 Series 

Function Table 

WE CS OE Mode Vee Current 110 Pin Ref. Cycle 

X H X Standby IS8,IS81 High-Z 

H L X Output Disable lee High-Z 

H L L Read lee Dout Read cycle (1H3) 

L L H Write lee Din Write cycle (1) 

L L L Write lee Din Write cycle (2) 

Note 1. X:HorL 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Power Supply Voltage 1 Vee -0.5 to 4.6 V 

Terminal Voltage1 -0.52 to +Vee +0.5 V 

Power Dissipation 1.0 W 

Operating Temperature Topr o to +70 

Storage Temperature Tstg -55 to +125 

Storage Temperature Under Bias Tbias -10 to +85 

Note 1. Relative to VSS 
2. VT (min) = -3.0V for pulse half-width ... 50 ns 

Recommended DC Operating Conditions (T a = 0 to + 70°C) 

II Parameter Symbol Min Typ Max Unit 

Vee 3.0 3.3 3.6 V 
Supply Voltage 

VSS 0 0 0 V 

Input High (Logic 1) Voltage VIH 2.0 Vee+0.3 V 

Input Low (Logic 0) Voltage VIL -0.31 0.8 V 

Note 1. VIL (min) = -3.0 V for pulse half-width ... 50 ns 
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HM62W2S6 Series 

DC Characteristics (Ta = 0 to +70°C, Vee::: 3.3 V ±0.3V, Vss = 0 V) 

Parameter Symbol Min 'lW» 1 Max Unit 

Input Leakage Current lIul 

Output Leakage Current IILOI 

Operating Power 
Supply Current (DC) 

leeOC1 

leeDC2 

1.5 5.0 rnA 

0.5 2.5 rnA 

rnA HM62W256-7 ICCAC1 30 Operating _________________ _ 

Power HM62W256-8 
Supply 
Current 

ICCAC1 

ICCAC2 

19B 

Standby Vee Current ISB1 

VOL 
Output Low Voltage 

VOL 

VOH 
Output High Voltage 

VOH 

27 rnA 

5 10 rnA 

rnA 

0.2 50 

0.2 

0.4 V 

0.2 V 

2.4 V 

Vee -2.0 - V 

Test CondHlons 

Vin = Vss to VCC 

CS = VIH or OE = VIH or WE = Vll, 
Wo = Vss to Vee 

CS = VIL, others = WilVlL Ivo = 0 rnA 

CS '" Vee-0.2 V, 
VIH os;; VCC - 0.2 V, VIL os;; 0.2 V 
h/o=OmA 

min cycle, duty = 100%, Iva = 0 rnA 
CS = VIL others = VIHNlL 

Cycle time'" .J.IJ.S, duty = 100% 
Iva = 0 rnA, CS os;; 0.2 V, 
VIH '" VCC - 0.2 V, VIL os;; 0.2 V 

CS=VIH 

VIN '" OV, 
CS '" Vcc-0.2V 

IOL=2.0mA 

10L= 100 IIA 

10H =-2.0 mA 

10H = -100 IIA 

Note 1. Typical values are at VCC = 3.3 V. T a = +25°C and not guaranteed. 
2. This characteristic is guaranteed only for L-SL version. 

Capacitance (T a = 2S°C, f = 1.0 MHz)1 

Parameter Symbol Min Max Unit Test CondHIons 

Input Capacitance Cin 8 pF Vln=OV 

Input/Output Capacitance ClIO 10 pF Vlto=OV 

Note 1. This parameter is sampled and not 100% tested. 
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HM62W256 Series 

AC Characteristics (Ta = 0 to +70°C, VCC = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Condition 

• Input pulse levels: 0.4 V to 2.4 V • Input rise and fall times: 5ns 
• Input timing reference level: 1.4 V • Output timing reference level: 0.8 V /2.0 V 

Output Load 

soon 

DOut]:} 
1.4 v 

50pF* 

(* Including scope & jig) 

Read Cycle 
HM62W256-7 HM62W256-8 

Parameter Symbol Min Max Min Max Unit Notes 

Read Cycle Time tRC 70 85 ns 

Address Access Time tAA 70 85 ns 

Chip Select Access Time tACS 70 85 ns 

Output Enable to Output Valid tOE 35 45 ns 

Chip Selection to Output in Low-Z tCLl 10 10 ns 2 

Output Enable to Output in Low-Z tOll 5 5 ns 2 

Chip Deselection to Output in High-Z tCHZ 0 25 0 30 ns 

Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 

1,2 II 1,2 

Output Hold From Address Change tOH 10 10 ns 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 5-93 



HM62W2S6 Series 

Read Timing Waveform (1) 3 

tRC 

Address 

tAA 
tACS 

CE 
tcLi2 

tOE 
toLi 

OE 

Dout 

Read Timing Waveform (2) 3, 4, 6 

RC 

Address )( )( 
tAA tOH 

tOH 
I 
I 

Dout XXXXX)K Valid Data '\VX 
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HM62W256 Series 

Read Timing Waveform (3) 3, 5, 6 

" ..lit' 

tACS tCHZ ·1."2 

Dout 

tCLZ·2 KXx>k Valid Data ..... 
/ 

Notes: 1. tCHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not 
refered to output voltage levels. 

2. This parameter is sampled and not 100% tested. 

3. WE is high for read cycle. 

4. Device is continuously selected, CS = VIL 

5. Address Valid prior to or coincident with CS transition Low. 

6. OE=VIL 
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HM62W256 Series 

Write Cycle 
HM62W256-7 HM62W256-8 

Parameter Symbol Min Max Min Max Unit Notes 

Write Cycle Time twe 70 85 ns 

Chip Selection to End of Write tew 60 75 ns 2 

Address Setup Time lAS 0 0 ns 3 

Address Valid to End of Write tAw 80 75 ns 

Write Pulse Width twi=> 50 55 ns 

Write Recovery Time twR 0 0 ns 4 

Write to Output in High-Z twHZ 0 25 0 30 ns 10,11 

Data to Write Time Overlap tow 30 40 ns 

Data Hold From Write Time tOH 0 0 ns 

Output Active From End of Write tow 10 10 ns 10 

Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 10,11 
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HM62W256 Series 

Write Timing Waveform (1) (OE Clock) 

twc 

Address 

tcw"2 

'6 

Dout 

tow 

Din 
Valid Data 

II 
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HM62W256 Series 

Write Timing Waveform (2) (OE Low Fixed)*2 

Notes: 

Address 

tcw'2 

.. tow'10 

Dout 

Din 

1. A write occurs during the overlap of a low CS and a low WE. A write begins at the later transition of CS 
going low or WE going low. A write ends at the earlier transition of CS going high or WE going high. twp 
is measured from the beginning of write to the end of write. 

2. tew is measured from CS going low to the end of write. 

3. tAs is measured from the address valid to the beginning of write. 

4. twR is measured from the earlier of WE or CS going high to the end of write cycle. 

5. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the 
outputs must not be applied. 

6. If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition, 
the outputs remain in a high impedance state. 

7. Dout is the same phase of the write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, VO pins are in the output state. Therefore, the input signals of the opposite 
phase to the output must not be applied to them. 

10. This parameter is sampled and not 100% tested. 

11. tOHZ and twHZ are defined as the time at which the outputs achieve the open circuit conditions and are 
not refered to output voltage levels. 

12. In the write cycle with OE low fixed, twp must satiSfy the following equation to avoid a problem of data 
bus contention, twp min = twHZ max + tow min. 
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HM62W256 Series 

Low Vee Data Retention Characteristics (T a = 0 to + 70°C) 

Parameter Symbol Min Typ*1 Max Unit Test Conditions 

VCC for Data Retention VDR 2.0 3.6 V CS ;::VCC-O.2 V, Vin;:: OV 

Data Retention Current ICCDR T.B.D. !IA VCC = T.B.D., Vin ;:: 0 V 
CS ;:: VCC -0.2 V 

Chip Deselect to Data tCDR 
Retention Time 

0 ns See Retention Waveform 

Operation Recovery Time tR tRC*1 ns See Retention Waveform 

Low Vee Data Retention Timing Waveform 

vee 
3.0V -----t~~t_=---=~~=~~----~-t~--------
,., ----£\\--------------/p--. ---
VOR ---1-----\ 1-----\:----
ov ---------------~~~~~~~~-----------------

Notes: 1. tRC = read cycle time. 

2. CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data retention mode, other 
input levels (address, WE, OE, 1/0) can be in the high impedance state. 
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HM62W8128 Series------Product Preview 

131072-Word x 8-Bit High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62W8128 is a CMOS static Access 

RAM organized 128 kword X 8 bit. It realizes Type No. time Package 

higher density, higher performance and low 
HM62WB12BLP-10 100 ns power consumption by employing 0.8 j.Lm Hi-

CMOS process technology. 
HM62WB12BLP-12 120 ns It offers low power standby power dissipation; 

therefore, it is suitable for battery back-up sys-
HM62WB12BLP-10L 100 ns 600-mil 32-pin 

terns. The device, packaged in a 525-mil SOP plastic DIP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 

HM62WB12BLP-12L 120 ns (DP-32) 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack-

HM62WB12BLP-10SL 100 ns age is suitable for cards, and reverse type TSOP is 
also provided. 

HM62WB12BLP-12SL 120 ns 

Features HM62WB12BLFP-10 100 ns 

• High Speed HM62WB12BLFP-12 120 ns 
Fast access time: 100/120 ns (max) 

525-mil 32-pin 
• Lowpower HM62WB12BLFP-10L 100 ns 

plastic SOP 
Active: 23 mW (typ) 

HM62WB12BLFP-12L 120 ns (FP-32D) 
Standby: 4j.LW (typ) (L-/L-L/L-SL version) 

• Single 3.3 V supply 
HM62WB12BLFP-10SL 100 ns 

• Completely static memory 
No clock or timing strobe required HM62WB12BLFP-12SL 120 ns 

• Equal access and cycle times 
• Common data input and output HM62WB12BLT-10 100 ns 

Three state output Bmm x 20mm 
• All inputs and outputs CMOS compatible. HM62WB12BLT-12 120 ns 32-pinTSOP 
• Capability of battery back up operation (normal type) 

. (L-/L-L/L-SL version) HM62WB12BLT-10L 100 ns (TFP-32D) 

2 chip selection for battery back up 
HM62WB12BLT-12L 120 ns 

HM62WB12BLR-10 100 ns 
Bmm x 20mm 

HM62WB12BLR-12 120 ns 32-pinTSOP 
(reverse type) 

HM62WB12BLR-10L 100 ns (TFP-32DR) 

HM62WB12BLR-12L 120 ns 
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HM62W8128 Series 

Pin Arrangement 

HM62W8128P/FP Series HM62W8128T Series 

NC Vee All 1 0 32 i5E 
A9 2 31 A1Q.. 

A16 A15 AS 3 30 CSl 

A14 CS2 .\1.3 4 29 1107 
WE 5 28 1106 

A12 WE CS2 6 27 1105 

A7 A13 A15 7 26 1104 

~ 8 25 1103 
A6 A8 9 24 Vss 

AS A9 
A16 10 23 1102 
A14 11 22 1101 

A4 A11 A12 12 21 1100 

OE 
A7 13 20 AO 

A3 A6 14 19 Al 
A2 A10 AS 15 18 A2 

CSl 
A4 16 17 A3 

Al 

AO 1107 (Top View) 

1100 1106 

1101 1105 HM62W8128R Series 

1102 1104 A4 16 17 A3 
Vss 1103 AS 15 18 A2 

A6 14 19 Al 

(Top View) 
A7 13 20 AO 

A12 12 21 1100 
A14 11 22 1101 
A16 10 23 1102 

NC 9 0 24 
;ts3 \te S 25 

A15 7 26 1104 
QS2 6 27 1105 
WE 5 28 1106 

A13 4 29 .JlQI 
AS 3 30 CSl 
A9 2 31 Al0 

All 1 0 32 DE 

(Top View) 

II Pin Description 

Pin name Function Pin name Function 

AO-A16 Address rn: Output enable 

1100-V07 InpuUoutput NC No connection 

CSi' Chip select 1 Vee Power supply 

CS2 Chip select 2 VSS Ground 

WE Write enable 
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HM62W8128 Series 

Block Diagram 

A13 
.. ----<>Vcc A 

A15 0-- ----<>Vss 
A60-- : 

~ 
-:-

A70--
, 

A12 0--
, , , 

Row Memory Matrix , 
A14 0--

, , 
Decoder 512 x 2,048 , r--, 

A16 0--
, , 
, 

AS 0--
, 
, 

A40-- ~ 
: 
, t--
, 
~ 1 I , , , 

1100 
:~ -
~ t-;- Column VO 

r-=-

~ i ~ 
Input Column Decoder 
Data 
Control 1 II 

~ ------------,-----~ V07 ''"' 

~ 
, , :v , 

J ibbbbbbb 
, 

t"- , 
, 

AS 1.11 Al0 AO 1.1 A2 A3 
, 
, 

: .A 

CS2 ~ 
}--!!~~~~~~!~~-~-~~~~~:~~--j CS1 

WE ReadlWrite Control 

- J OE 

Function Table 

~1 eS2 OE WE Mode Vee current 110 pin Ref. cycle 

H X X X Standby IS9. IS91 High-Z 

X L X X Standby IS9. IS81 High-Z 

L H H H Output disable Icc High-Z 

L H L H Read Icc Dout Read cycle 

L H H L Write ICC Din Write cycle (1) 

L H L L Write ICC Din Write cycle (2) 

Note: 1. X: Hor L 
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HM62W8128 Series 
Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage relative to Vss Vee -0.510+ 5.5 V 

Voltave on any pin relative to Vss VT -0.5. ' to Vee+0.3 V 

Power dissipation PT 1.0 W 

Operating temperature Top!' Oto+70 ·,C 

Storage temperature Tst; -SS to+ 125 ·C 

Storage tremperature under bias Tbias -10 to as ·C 

Notes: 1. -1.2 V for pulse half-width ~ 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

o o o v 

Input voltage 2.2 Vee+0•3 V 

-0.3 ·1 0.4 V 

Note: 1. -1.2 V for pulse half-width So 30 ns 

II 
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HM62W8128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ±10%, V SS = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test condlt!ons Notes 

Input leakage current Ilul 

Output leakage current IllOI 

Operating power supply Icc 
current: DC 

Operatjng power supply ICCl 
current 

ICC2 

Standby power supply IS8 
current: DC 

Standby power supply IS81 
current (1): DC 

Output voltage 

2.9 

6 10 

20 25 

7 10 

0.5 2 

0.01 

1.2 70 

1.2 50 

1.2 30 

0.1 

mA 

mA 

mA 

mA 

mA 

V 

V 

Vin .. Vss to Vee 

~ • V,H or CS2 • V,l or 

OE. V,H or WE - V'l' 
VVO" VSS to Vee 

~ .. V,l, CS2 • V,H, 

Others .. V,HN,l 
lvo. 0 mA 

Min cycle, duty .. 100%, 

~ .. V,l, CS2 - V'H, 
Others .. VIHN,l 
lvo. 0 mA 

Cycle time - 1 Ils, duty .. 100%, 

lvo. OmA, ~ sO.2V, 

CS2~ Vcc - 0.2 V 
V,H ~ Vce - 0.2 V. V,l S 0.2 V 

~ .. V'H, CS2 ,. V,H 
orCS2 .. V,l 

OV sVinsVCC 
~~VCC-0.2V, 
CS2 ~ Vce - 0.2 Vor L-version 
o V S CS2 oS 0.2 V 

L-L version 

L-SL version 

Note: 1. Typical values are at VCC" 3.3 V, Ta .. +2S·C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHZ)"l 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin .. 0 V 

Input/output capacitance CliO to pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W8128 Series 
AC Characteristics (Ta = 0 to + 70°C. Vee = 3.3 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: 1 TTl.. Gate and CL (50 pF) 

(Including scope & jig) 

Read Cycle 

HM62W8128-10 HM62W8128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 100 120' ns 

Address access time tM 100 120 ns 

Chip selection to output valid tCOl 100 120 ns 

tC02 100 120 ns 

Output enable to output valid toe 80 100 ns 

Chip selection to output in Iow-Z tLZl 15 15 ns 1.2.3 

tLZ2 15 15 ns 1.2.3 

Output enable 10 output in Iow-Z tOLZ 10 10 ns 1.2.3 

Chip deselection to output in high-Z tHZI 0 40 0 50 ns 1.2.3 

tHZ2 0 40 0 50 ns 1.2.3 

Output disable to output in high-Z tOHZ 0 40 0 50 ns 1.2.3 

Output hold from address change tOH 15 15 ns 1.2.3 
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HM62W8128 Series 

Read Timing Waverorm ·4 

tRC 

Address Address Valid 

tLl! 

CS2 
tC02 

tLZ2 I I tHZ2 

OE \\\\\\Wrs 
tOE I· tOLZ 

I toHZ 

tOH 

Dout 
Hi h 1m edance 

DataValicl 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referred to output voltage levels. 
2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 

device and from device to device. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM62W8128 Series 
Write Cycle 

HM62W8128-10 HM62W8128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twc 100 120 ns 

Chip selection to end of write lew 90 110 ns 

.Address setup time tAS 0 0 ns 

Address valid to end of write tAW 90 110 ns 

Write pulse width twp 80 100 ns 

Write recovery time tWR 0 0 ns 

0 0 ns 11 

Write·to output in high·Z tWHZ 0 40 0 SO ns 10 

Data to write time overlap tow SO 60 ns 

Write hold from write time tOH 0 0 ns 

Output active from end of write low 10 10 ns 10 
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HM62W8128 Series 

Write Timing Waveform (1) (0'£ Clock) 

Address 

twc . 

~ __________ A_dd_~_s_s_v_al_id ______________ ·~ __________ __ 

tAW 1\ 
tew'! 

CS1 

'e 

CS2 

tAS'3 
twp" 

WE Ifri -tlllllili/o 
Dout 

High Impedance 

tow tOH 

Din ----------------------(X)K Data Valid %XXXXXXXX 
I 
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HM62W8128 Series 

Write Timing Waveform (2) (DE Low Fixed) 

twe 

Address Address Valid 

tcw"2 

eS2 

tAW 

twp·' 

WE 

.. 
Dout 

Din 
High Impedance 

Notes: 1. A write occures during the overlap of a low CST. a high CS2. and a low WE. A write begins at 
the latest transition among CST going low. CS2 going high. and WE going low. A write ends at 
the earliest transition among CST going high. CS2 going low. and WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of CST or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period. 110 pins are in the output state; therefore. the input signals of the opposite 

phase to the outputs must not be applied. 
6. If CST goes low simultaneously with WE going low or after WE going low. the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
S. Dout is the read data of next address. 
9. If CST is low and CS2 high during this period. 1/0 pins are in the output state. Therefore. the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
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HM62W8128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for t·, t-t, and L·St version. 

Parametar Symbol Min Typ Max Unit Test conditions 

Vee for data retention VOR 2.0 v CSi a VCC -0.2 V, 
CS2 a VCC -0.2 V or 
o V ~ CS2 ~ 0.2 V 
Vin~OV 

Notes 

Data retention current !ceOR 50" IIA Vee. 3.0 V, Vin ~ OV Lversion 
CSi ~ Vee -0.2 V, 

30'2 IIA CS2~ Vee -0.2 Vor L·Lversion 
o V ~ CS2 ~ 0.2 V 

15'3 IIA L·SLversion 

Chip deselect to data retention time leOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low V cc Data Retention Timing Waveform (1) (m Controlled) 

Data relendon mode 
Vcc------~~------------------------------~~------

3~v------------I---------------------------------------- ---

eSI CS12 Vcc - 0.2 V 
OV -----------.---------------------------.--.-----------------------

Low Vee Data Retention Timing Waverorm (2) (C52 Controlled) 

• ICDR I Data relenlion mode .J IR . 

~v::::::-::t::::~---------------------------~::::t::-:::::::: ::: =\t-------m __ m -os;;;.-. ------ -- ---- -- ---r::= 
OV ---.------"-------------.------.----.-.---.-----------.----------. 

Notes: 1. 20 jLA max at Ta • 0 to 40'C (Lversion). 
2. 611A max at Ta • 0 to 40'C (L-Lversion). 
3. 3 IIA max at Ta • 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer, WE buffer, CST buffer, OE buffer, and Din buffer. H CS2 controls 

data retention mode, Vin levels (address, WE, OE. CSi. 110) can be in the high impedance state. 
If ~ controls data retention made. CS2 must be CS2 a Vee - 0.2 V or 0 V ~ CS2 ~ 0.2 V. The 

other input levels (address. WE. OE. 110) can be in the high impedance state. 
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HM62V8128 Series ------Product Preview 

131072-Word x a-Bit High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62V8128 is a CMOS static Access 

RAM organized 128 kword X 8 bit. It realizes Type No. time Package 

higher density, higher performance and low 
HM62VB12BP-12 120 ns power consumption by employing 0.8 J.Lm Hi-

CMOS process technology. 
HM62VB12BP-15 150 ns It offers low power standby power dissipation; 

therefore, it is suitable for battery back-up sys-
HM62VB12BLP-12 120 ns 600-mil 32-pin 

terns. The device, packaged in a 525-mil SOP plastic DIP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 

HM62VB12BLP-15 150 ns (DP-32) 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack-

HM62VB12BLP-12SL 120 ns age is suitable for cards, and reverse type TSOP is 
also provided. 

HM62VB12BLP-15SL 150 ns 

Features HM62VB12BFP-12 120 ns 

• High Speed HM62VB12BFP-15 150 ns 
Fast access time: 120/150 ns (max) 

525-mil 32-pin 
• Lowpower HM62VB12BLFP-12 120 ns 

plastic SOP 
Active: 18 mW (typ) 

HM62VB12BLFP-15 150 ns (FP-32D) 
Standby: 3 J.LW (typ) (L-/L-L/L-SL version) 

• Single 3 V supply 
H M62VB12BLFP-12SL 120 ns 

• Completely static memory 
No clock or timing strobe required HM62VB12BLFP-15SL 150 ns 

• Equal access and cycle times 
• Common data input and output HM62VB12BT-12 120 ns 

Three state output 

II • All inputs and outputs CMOS compatible. HM62VB12BT-15 150 ns 

• Capability of battery back up operation Bmm x 20mm 

(L-/L-L/L-SL version) HM62VB12BLT-12 120 ns 32-pin TSOP 

2 chip selection for battery back up (normal type) 
HM62VB12BLT-15 150 ns (TFP-32D) 

HM62VB12BLT-12L 120 ns 

HM62VB12BLT-15L 150 ns 

Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without,notice. 
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HM62V8128 Series 

Ordering Information (cont) 

Type No. Access time Package 

HM62V8128R-12 120ns 

HM62V8128R-15 150ns 

HM62V8128LR-12 120 ns 8mmX20mm 
32'pin TSOP 

HM62V8128LR-15 150 ns (reverse type) 
(TFP·32DR) 

HM62V8128LR-12L 120 ns 

HM62V8128LR-15L 150 ns 

Pin Arrangement 

HM62V8128P/FP Series HM62V8128T Series 

NC Vee All 10 32 ~ 

A15 
A9 2 31 A1.Q.. 

A16 AS 3 30 CSl 
A14 CS2 WE 4 29 V07 

5 28 V06 
A12 WE CS2 6 27 V05 

A7 A13 A15 7 26 V04 
Vee 8 25 V03 

A6 A8 NC 9 24 Vss 
A5 A9 A16 10 23 V02 

A14 11 22 1101 
A4 All A12 12 21 VOO 
A3 OE A7 13 20 AO 

A6 14 19 Al 
A2 Al0 A5 15 18 A2 
Al CSl A4 16 17 A3 

AO 1107 (Top View) 

1/00 1106 

1/01 1105 
HM62V8128R Series 

1/02 1/04 

Vss 1/03 A4 16 17 A3 
A5 15 18 A2 

(Top View) A6 14 19 Al 
A7 13 20 AO 

A12 12 21 1100 
A14 11 22 1/01 
A16 10 23 1102 

NC 9 0 
24 v~ \t:e 8 25 II 3 

A15 7 26 1104 
<:&2 6 27 1105 
WE 5 28 V06 
A13 4 29 .!lQZ. 

A8 3 30 CS1 
A9 2 31 Al0 

Al1 1 0 32 OE 

(Top View) 
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Pin Description 

Pin name Function 

AO - A16 Address 

1/00-1/07 Input/output 

~ Chip select 1 

CS2 Chip select 2 

Block Diagram 

A13 

A15 

A6 

( A7 

A12 

~ 
Row 

A14 Decoder 

A16 

AS 

A4 
U 

1/00 o-----,,--c--l A----7"---! 

1/07o-"--+--H 

Input 
Data 
Control 

HM62V8128 Series 

Pin name Function 

WE Write enable 

rn: Output enable 

NC No connection 

Vee Power supply 

Vss Ground 

---<lVcc 

---<lVss 

Memory Matrix 
512 x 2,048 

Column 1/0 

Column Decoder 

~L~ __________ "_}~~_A_~~A.~~_A_A_~_~_~~I 

OEO----------------~ 
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HM62V8128 Series 

Function Table 

~1 eS2 or: WE Mode Vee current 1/0 pin Ref. cYcle 

H X X X Standby Iss,ISSl High-Z 

X L X X Standby Iss,lsSl High-Z 

L H H H Output disable Icc High-Z 

L H L H Read Icc Dout Read cycle 

L H H L Write ICC Din Write cycle (1) 

L H L L Write Icc Din Write cycle (2) 

Note: 1. X: HorL 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage relative to vss Vee -0.5 to + 5.5 V 

Voltave on any pin relative to Vss VT -0.5'1 to Vce+0.3 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to + 70 ·C 

Storage temperature Tstg -5Sto+ 125 ·C 

Storage tremperature under bias Tbias -10 to 85 ·C 

Notes: 1. -1.2 V for pulse hall-width s 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voi:age 2.3 Vee+0.3 V 

-0.3 '1 0.4 V 

Note: 1. -1.2 V lor pulse hall-wid.th s. 30 ns 
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HM62V8128 Series 

DC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ±10%. V SS = 0 V) 

Parameter Symbol Min Typ·1 Max Unit Test conditions Notes 

Input leakage current IILlI 

Output leakage current IILOI 

Operating power supply Icc 
current: DC 

Operating power supply ICC 1 

current 

Standby power supply ISB 
current: DC 

Standby power supply ISBI 

current (1): DC 

Output voltage 

2.6 

5 10 

15 20 

6 10 

0.5 2 

0.01 

60 

40 

20 

0.1 

rnA 

rnA 

mA 

mA 

mA 

J.LA 

V 

V 

Vin. VSS to Vee 

'CST .. VIH or CS2 .. VIL or 

OE .. VIH or WE .. VIL' 

Vila" Vss to Vee 

'CST .. VIL' CS2 .. VIH' 
Others .. VIHNIL 

Iva" 0 rnA 

Min cycle, duty .. 100"10, 

'CST .. VIL, CS2 .. VIH, 

Others = VIHIVIL 

Ilia = 0 mA 

Cycle time .. 1115, duty = 100"10, 

1110 .. 0 mA, 'CST S 0.2 V. 

CS2 ~ Vee - 0.2 V 

VIH~Vee-O.2V, VILSO.2V 

'CST = VIH. CS2 .. VIH 
orCS2. VIL 

OVsVinsVee 

'CST ~ Vee - 0.2 V. 
CS2 ~ Vee - 0.2 Vor L-version 

o V S CS2 s 0.2 V 
L-L version 

L·Sl version 

10L .. 1 00 J.LA 

Note: 1. Typical values are at Vee = 3.0 V, Ta .. +2S'C and specified loading. 

Capacitance (Ta = 25°C. f = 1.0 MHz)" 1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin .. 0 V 

I~putloutput capacitance 10 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62V8128 Series 

AC Characteristics (Ta = 0 to +70°C, VCC = 3 V ± 10%, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: 

HM62V8128-12 1 TIL Gate and CL (50 pF) 

HM62V8128-15 1 TIL Gate and CL (100 pF) 

(Including scope & jig) 

Read Cycle 

HM62V8128-12 HM62V8128-15 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 120 150 ns 

Address access time lAA 120 150 ns 

Chip selection to output valid tCOl 120 150 ns 

tC02 120 150 ns 

Output enable to output valid tOE 90 100 ns 

Chip selection to output in low-Z tLZl 15 20 ns 1,2,3 

tLZ2 15 20 ns 1,2,3 

Output enable to output in low-Z tOLZ 10 10 ns 1.2.3 

Chip deselection to output in high-Z tHZl 0 50 0 60 ns 1,2.3 

tHZ2 0 50 0 60 ns 1.2,3 

Output disable to output in high-Z tOHZ 0 50 0 60 ns 1.2.3 

Output hold from address change tOH 15 20 ns 1,2.3 
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HM62V8128 Series 

Read Timing Waveform *4 

Address 

t tRC I 

CS2 T!l///f. tC02 t\i\\\\\\1\\ 
1-1~---tL-'-'Z2:'::::::"'--_...!.., -I !.! I~ l 

"'"T""'"'<'""\\~\\"--'-\\~\\1 ffflZZZTlJ1I OE 

I 
tOE I I tOHZ 

... :>--_-'t""OL~Z=___~ II. tOH 
! 

Dout Hi h 1m edance 
Data Valid 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 
device and from device to device. 

3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM62V8128 Series 
Write Cycle 

HM62V8128-12 HM62V8128-15 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twe 120 150 ns 

Chip selection to end of write tew 110 140 ns 

Address setup time tAS 0 0 ns 

Address valid to end of write tAW 110 140 ns 

Write pulse width twp 100 130 ns 

Write recovery time tWR 0 0 ns 

0 0 ns 11 

Write to output in high-Z tWHZ 0 50 0 60 ns 10 

Data io write time overlap tow 60 80 ns 

Write hold from write time tOH 0 0 ns 

Output active from· end of write tow 15 20 ns 10 
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HM62V8128 Series 

Write Timing Waveform (1) (~ Clock) 

Iwe 

Address Address Valid 

tAw 

ICW'2 

CSl 

'6 

CS2 

twp'l 

WE 

High Impedance 
Dout 

" .. I ",. L -----<rl om'~~d ixxxxxxxx Din 

II 
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HM62V8128 Series 
Write Timing Waveform (2) (00 Low Fixed) 

I lwe 

Address *'----I IWR·· I lew 

CS2 

tAW 

IWp·' 

WE .' 

.. ·s 

Doul 

I "II 

Din 
High Impedance 

Data Valid ~) »») ))00 

Notes: 1. A write occures during the overlap of a low CST. a high CS2. and a low WE. A write begins at 
the latest transition among 'CST going low. CS2 going high. and WE going low. A write ends at 
the earli~st transition among CST going high. CS2 going low. and·WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of ~ or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period. 110 pins are in the output state; therefore. the input signals of the opposite 

phase to the outputs must not be applied. . 
6. If ~ goes low simultaneously with WE going low or after WE going low. the outputs remain in 

a high impedance state. 
7." Dout is the same phase of the latest written data in this write cycle. 
S. Dout is the read data of next address. 
9. If ~ is low and CS2 high during this period. 110 pins are in the output staie. Therefore. the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cyc!e. 
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HM62V8128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L·, L·L, and L·SL version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention VOR 2.0 v CSi :.: VCC -().2 V, 
CS2:o: VCC -().2 V or 
o VoS CS2 oS 0.2 V 
Vin:o:OV 

Notes 

Data retention current ICCOR 50" IIA VCC • 3.0 V, Vin:o: OV Lversion 
CST:.: VCC -().2 V, 

30'2 IIA CS2:o: Vee -().2 V or L·Lversion 
o VoS CS2 oS 0.2 V 

15"3 IIA L·SLversion 

Chip deselect to data retention time tCOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low Vee Data Retention Timing Waveform (1) (m Controlled) 

Data retention mode 
V~ .......... ~~tI--------------------------~;=~-----
2JV····----·--- ----------------- •• -----.---------------

CSf CSt ~ Vec - 0.2 V 
OV --------.---.---- •• ---.---.--.---.------------------------------.-

Low Vee Data Retention Timing Waverorm (2) (CS2 Controlled) 

tCDR t Data retention mode , tR ____ +-1-'_-... -d • .' 

~;:v::::::-::t::::~---------------------------~:::' ::-:::::::: 
::: ~ - nnn ____ - - _n <;'-;02-' nn -- - _n - - n ---yc::: 
OV - •• --- ••• -- •••• ----.-.-.-.- ••• - ••• -.-.--.----------.--.-.--------. 

Notes: 1. ~O IIA max at Ta • 0 to 40'C (Lversion). 
2. 6 IIA max at Ta .0 to 40'C (L·Lversion). 
3. 3 IIA max at Ta - 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer, WE buffer, ~ buffer. OE buffer, and Din buffer. H CS2 controls 

data retention mode, Vin levels (address. WE, OE, 'CST, 110) can be in the high impedance state. 
If 'CST controls data retention mode, CS2 must be CS2:i!: VCC - 0.2 V or 0 VoS CS2 oS 0.2 V. The 
other input levels (address, WE. OE, 1/0) can be in the high impedance state. 
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HM62W9128 Series ------- Preliminary 

131072-Word x 9-Bit High Speed CMOS Static RAM. 

Description Ordering Information 

The Hitachi HM62W9128 is a CMOS static 
RAM organized 128 kword X 9 bit. It realizes 
higher density, higher performance and low 
power consumption by employing 0.8 j.Lm Hi
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 6OO-mil plastic DIP, or a 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack
age is suitable for cards. 

Features 

• High Speed 
Fast access time: 100 ns/120 ns (max) 

• Lowpower 
Active: 33 mW (typ) 
Standby: 4j.LW (typ) (L-/L-L/L-SL version) 

• Single 3.3 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output 

Three state output 
• All inputs arid outputs CMOS compatible. 
• Capability of battery back up operation 

(L-/L-L/L-SL version) 
2 chip selection for battery back up 

Type No. 

HM62W912BLFP-10 

HM62W912BLFP-12 

HM62W912BLFP-10L 

HM62W912BLFP-12L 

HM62W912BLFP-10SL 

HM62W912BLFP-12SL 

HM62W912BLT-10 

HM62W912BLT-12 

HM62W912BLT-10L 

HM62W912BLT-12L 

HM62W912BLT-10SL 

HM62W912BLT-12SL 

HITACHI 

Access 
time 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

Package 

525-mil 32-pin 
plastic SOP 
(FP-32D) 

Bmm x 20mm 
32-pinTSOP 
(normal type) 
(TFP-32D) 
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HM62W9128 Series 

Pin Arrangement 

HM62W9128FP Series HM62W9128T Series 

A16 ICc All I 0 32 OE 
AID 2 31 A1Z. 

A15 A14 A9 3 30 CSI 

A8 CS2 &3 4 29 1/08 
WE 5 28 1107 

A7 WE CS2 6 27 1/06 
AI4 7 26 1105 

A6 A13 Vee 8 25 1104 

AS A9 
AI6 9 24 Vss 
A15 10 23 1103 

A4 Al0 AS 11 22 1102 
A7 12 21 1101 

A3 All AS 13 20 1100 
AS 14 19 AD 

A2 OE A4 15 18 Al 

Al A12 A3 16 17 A2 

AO CSI 
Top view 

1/00 1/08 

1/01 1107 

1102 1/06 

1/03 1105 

Vss 1104 

Top view 

Pin Description 

Pin name Function 

AO-A16 Address 

1100-1/08 Inpulloulput 

CST Chip select 1 

CS2 Chip select 2 

WE Wrile enable II 
DE Output enable 

NC No connection 

Vee Power supply 

VSS Ground 
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HM62W9128 Series 
Block Diagram 

(MS8) A13 ---OVoc: 

A16 ---OVss 
AS 

A6 

A7 Row Memory Maltix 
AB. Decoder 512 x 2,304 

A15 

A4 

(LS8) A3 

Column 1/0 

Input Column Decoder 
Data 
Control 

\ 
I 

CS2 
CS1 
WE 

OE 

Function Table 

tsT CS2 OE WE Mode VCC current 110 pin Ref. cycle 

H X X X Standby 159,1591 High·Z 

X L X X Standby IS9,IS81 High·Z 

L H H H Output disable Icc High·Z 

L H L H Read Icc Dout Read cycle 

L H H L Write Icc Din Write cycle (1) 

L H L L Write ICC Din Write cycle (2) 

Note: 1. X: Hor L 
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Absolute Maximum Ratings 

Item 

Supply voltage relative to Vss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Notes: 1. -1.2 V for pulse half"width s 30 ns 
2. Maximum voltage is 5.5V. 

Symbol 

Vee 

Topr 

Tstg 

Tbias 

HM62W9128 Series 

Value Unit 

-0.5 to + 5.5 V 

-0.5"1 to vee+0.3"2 V 

1.0 w 

o to + 70 ·c 

-55 to + 125 ·c 

-10 to 85 ·c 

Recommended DC Operating Conditions (Ta = 0 to +70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

Vss o o o V 

Input voltage 2.2 Vee+0.3 V 

-0.3 "I 0.4 V 

Note: 1. -1.2 V for pulse half-width.s 30 ns 
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HM62W9128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, V ss = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test conditions Notes 

Input leakage current IIUI ~A Vin .. VSS to Vee 

Output leakage current IILOI ~A ~ .. VIH or CS2 .. Vilor 
rn: z VIH or WE .. Vil. 
Vt/O .. VSS to Vee 

Operating power supply ICC 6 10 mA ~ .. Vil. CS2 • VIH. 
current: DC Others .. VIHNll 

Iva· OmA 

Operating power supply leel 20 30 mA Min cycle. duty .. 100%. 
current ~ .. Vil• CS2 .. VIH• 

Others. VIHNll 
Iva" 0 mA 

lee2 10 15 mA Cycle time = 1 ~s. duty .. 100%. 
Iva .. OmA.~ sO.2 V. 
CS2~ Vee -0.2 V 
VIH ~ Vee - 0.2 V. Vil S 0.2 V 

Standby power supply ISB 0.5 2 mA (1) ~ .. VIH. CS2. VIH 
current: DC (2) CS2 .. VIL 

Standby power supply ISBI 1.2 80 ~A (1) 0 V s Yin sVee. L-version 
current (1): DC ~~ Vee-0.2 V. 

1.2 60 ~A CS2~ Vee -0.2 V L-L version 
(2) 0 V s Vins Vee 

1.2 40 ~A ~~Vee-0.2V L-SLversion 
o V s CS2 s 0.2 V 

(3) 0 V s Yin s Vee 
o V s CS2.of 0.2 V 

Output voltage Val 0.1 V 10l" 100 ~A 

VOH 2.9 V 10H = -100 ~A 

Note: 1. Typical values are at Vee = 3.3 V. Ta .. +25·C and specified loading. 

Capacitance (Tn = 25°C, f = 1.0 ivlHz)·1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin.OV 

Input/output capacitance CliO 10 pF VI/o = 0 V 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W9128 Series 

AC Characteristics (fa = 0 to + 70°C, V CC = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels·: 1.5 V 
• Output load: 1 TIL Gate and CL (50 pF) 

(Including scope & jig) 

Read Cycle 

HM62W9128-10 HM62W9128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 100 120 ns 

Address access time tM 100 120 ns 

Chip selection to output valid tCOl 100 120 ns 

tC02 100 120 ns 

Output enable to output valid toe 80 100 ns 

Chip selection to output in low-Z tLZ1 15 15 ns 2 

tLZ2 15 15 ns 2 

Output enable to output in low-Z tOLZ 10 10 ns 2 

Chip deselection to output in high-Z tHZ1 a 40 0 50 ns 1,2 

tHZ2 a 40 a 50 ns 1,2 

Output disable to output in high·Z tOHZ 0 40 a 50 ns 1,2 

Output hold from address change tOH 10 10 ns 

II 
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HM62W9128 Series 
Read Timing Waveform °3 

IRC 

Address * Valid * --~I~----------------~!~-------1M 

\\\\\\\ iJT!II/// /I 
I IlZ~COI I i IHZI I 

• I ", 

CS2 

oe 

Doul 

II rmfr-: ~IC02-:----1 
. ~ __ --",ll ... Z2"--__ .J 

! 

I 
\\\\\\\st 

!'Iif'V'W, 
_____ ~Hi~9h~lm~p~ed;~~e __________ ~ 

ft\~\\\ 
I 

Jmzzzzmz I ,10HZ! 
• . I , 

I OH ,I f 

Valid W-
Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM62W9128 Series 

Write Cycle 

HM62W9128-10 HM62W9128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twe 100 120 ns 

Chip selection to end of write tew 90 110 ns 

Address setup time o o ns 

Address valid to end of write 90 110 ns 

Write pulse width 80 100 ns 

Write recovery time o o ns 

Write to output in high-Z tWHZ o 40 o 50 ns 10 

Data to write time overlap tow 50 60 ns 

Wr~e hold from write time o o ns 

Output active from end of write low 10 10 ns 10 

Write Timing Waverorm (1) (OE Clock) 

lwe 

Address 
I' I 

~===============va=lid===============~r----------
, lAW 

CS2 

WE 

Doul 

Din 

ZZlfIt,' 
I , 

lew" 

I' ! 0' 

Mil !IIIf 
tAS·3~ 4 IWp"' 

; SK\\\\ 
; ,~oHz;'i i » > ) ) ') ) ) ~ High Impedance 

\\\\\ 
! I 

tlOIOOO/ 
\\\\\\\\\~\\ 

i70//0//// 

low IOH. 

" I --------~--valid~~~X~~X~X 
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5-130 

HM62W9128 Series 

Write Timing Waveform (2) (00 Low Fixed) 

, twe " 

Address ===*~ __ ~ __ v_ali_d ______ ~*~ ____ _ 
I ~ tew"2 I tWA" I 

CS2 

\\\~~~i II11l00111 
I I .. I I 

07VOOZtf ~\\\\\\ \\\ 
tAW 

WE tOH 

tow 

"7 .. 

Oout 

tow I tOH I 
__ H...:..igh_lm.:......ped_ance ___ -{~ v~ m»»»® Din 

Notes: 1. A write occurs during the overlap of a low ~, a high CS2, and a low WE. A write begins at 
the latest transition among ~ going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among ~ going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 
In the write cycle with rn: low fixed, twp must satisfy the following equation to avoid a problem 
of data bus contention. twp ~ tow min + tWHZ max 

2. tew is measured from the later of ~ going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of ~ or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 110 pins are in the output state: therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If ~ goes low simultaneously with WE going low or after WE going 101'1, the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
8. Dout is the read data of next address. . 
9. If ~ is low and CS2 high during this period, 1/0 pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 

HITACHI 
Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819. (415) 589-8300 



HM62W9128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L-. L-L. and L-SL version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention VOR 2.0 3.S V (1) 'CS'f ~ Vee -0.2 V. 
Vin~OV 
or 

(2) 0 V oS eS2 !Ii 0.2 V. 
Vin~OV 

Data retention current leeOR SO'I IIA VCC· 3.OV• 
VCC~Vin~OV 

40'2 IIA (1) 'CS'f ~ Vee -0,2 V. 

Notes 

Lversion 

L-Lversion 
eS2 ~ Vee -0.2 Vor 

20'3 IIA (2) 0 V !Ii eS2 !Ii 0,2 V L-SLversion 

Chip deselect to data retention time tCOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low Vee Data Retention Timing Wa\'eform (1) (~ Controlled) 

. ICOII Oala retention mode III 

~: v- -u u u::: ~:::::::::::::::::::::::: :::::: -: -~~:: ' :::::::: 
VORI------- ' ________ - IF"- I 

CSt CSt Vee -0.2 V 
OV -----------------------------------.---- ••. -.•..... -•••.•..•. - .•.• 

Low Vee Data Retention Timing Wa\'eform (2) (CS2 Controlled) 

v" . '''''K o."ro,'-_ j ... : 
:~::: ::_ \ __ u ____________ u _________ ;: _: :::~ 

0.4 V - -. - - - - - -~ -- - - - - n -- -. --n'CS'2-~O,2-V-n- nn._n .. _n.; . -. --- -. -n 
OV -------------------------.------.---.----.-- •• -- •• - ••• - •••• ---- ••• 

Notes: 1. 25 IIA max at Ta = 0 to 40'C (Lversion), 
2. 8 IIA max at Ta = 0 to 40'C (L-Lversion). 
3. 5 IIA max at Ta = 0 to 40'C (L-SLversion). 
4. CS2 controls address buffer, WE buffer, ~ buffer, OE buffer. and Din buffer. If CS2 controls 

data retention mode, Yin levels (address, WE, 01:. 'CS'f, 1/0) can be in the high impedance state. 
If ~ controls data retention mode, CS2 must be CS2 > Vee - 0.2 V or 0 V < eS2 < 0.2 V. The 

other input levels (address, WE. OE, 1/0) can be in the high impedance state. 
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HM62V9128 Series-------Preliminary 
131072-Word x 9-8it High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62V9128 is a CMOS static 
RAM organized 128 kword X 9 bit. It realizes 
higher density, higher performance and low 
power consumption by employing 0.8 fLm Hi
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 600-mil plastic DIP,.or a 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack
age is suitable for cards. 

Features 

• High Speed 
Fast access time: 150 ns (max) 

• Lowpower 
Active: 30 mW (typ) 
Standby: 3 fLW (typ)(L-/L-L/L-SL version) 

• Single 3 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output 

Three state output 
• All inputs and outputs CMOS compatible. 
• Capability of battery back up operation 

(L-/L-L/L-SL version) 
2 chip selection for battery back up 

Type No. 

HM62V9128LP-15 

HM62V9128LP-15L 

HM62V9128LP-15SL 

HM62V9128LFP-15 

HM62V9128LFP-15L 

HM62V9128LFP-15SL 

HM62V9128LT-15 

HM62V9128LT-15L 

HM62V9128LT-15SL 

HITACHI 

Access 
,ime 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

Package 

600-mil 32-pin 
plastic DIP 
(DP-32) 

525-mil 32-pin 
plastic SOP 
(FP-32D) 

8mm x 20mm 
32-pinTSOP 
(normal type) 
(TFP-32D) 
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HM62V9128 Series 
Pin Arrangement 

HM62V9128PtFP Series HM62V9128T Series 

A16 \(:;c 

A15 A14 

All 10 32 ~ 
AIO 2 31 ~ A9 3 30 

A8 CS2 W 4 29 1108 
WE S 28 1107 

A7 WE CS2 6 27 1106 
AI4 7 26 1105 

A6 A13 

AS A9 
VeS 8 25 1104 
AI 9 24 Vss 
AIS 10 23 1103 

A4 Al0 A8 II 22 1102 
A7 12 21 1101 

A3 All 

A2 OE 

A6 13 20 1100 
AS 14 19 AO 
A4 IS 18 AI 

Al A12 A3 16 17 A2 

AO CSi 
1/00 1/08 Top view 

1/01 1/07 

1/02 1106 

1/03 1105 

Vss 1104 

TOp view 

Pin Description 

Pin name Function 

AO-A16 Address 

1100-1108 Input/output 

CST Chip select 1 

CS2 Chip select 2 

WE Write enable 

OE Output enable 

NC No connection 

Vee Power supply 

Vss Ground 
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HM62V9128 Series 
Block Diagram 

A13 o--+-;:A.....L.....J 
AIS. 

AS 

AS 

A7 

AS 

A15 

A4 

A3 

1106 o--r-t-H>--+-i 

CS2 
CSI 
WE 

OE 

Function Table 

CST" CS2 CE WE Mode 

H X X X Standby 

X L- X X Standby 

Row 
Decoder 

Memory Matrix 
512x 2,304 

Vee current 110 pin 

IS8. IS81 High-Z 

IS8,IS81 High-Z 

L H H H Output disable ICC High-Z 

L H L H Read ICC Dout 

L H H L Write Icc Din 

L H L L Write ICC Din 

Nole: 1. X: H or L 

HITACHI 

----oVcc 

----oVSS 

Ref. cycle 

Read cycle 

Write cycle (1) 

Write cycle (2) 
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Absolute Maximum Ratings 

Item 

Supply voltage relative to Vss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Notes: 1. -1.2 V for pulse half-width.s 30 ns 

2. Maximum voltage is S.5V. 

HM62V9128 Series 

Symbol Value Urilt 

Vee -<l.5 to + 5.S V 

-<l.S'1 to Vce+0.3 V 

1.0 W 

Topr Oto+ 70 ·C 

Tstg -55 to + 125 ·C 

Tbias -10 to 85 ·C 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voltage V'H 2.3 Vee+0•3 V 

V'L -<l.3°' 0.4 V 

Note: 1. -1.2 V for pulse half-width .s 30 ns 
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HM62V2128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3 V ±10%, V SS = 0 V) 

Parameter Symbol Min Typ·1 Max Unit Test conditions Notes 

Input leakage current IILlI IJA Yin .. VSS to Vee 

Output leakage current IILOI IJA CST .. VIH or CS2 - VIL or 

OE - VIH or WE = VIL' 
VIIO" Vss to Vee 

Operating power supply ICC (Read) 5 mA CST - VIL, CS2 E VIH, 
current: DC Others - VIHNIL 

(Write) 5 10 mA 1110 -0 mA 

Operating power supply leel 15 30 mA Min cycle, duty .. 100%, 

current CST - VIL' CS2 .. VIH, 
Others - VIHNIL 
1110-0 mA 

lee2 (Read) 3 5 mA Cycle time .. 1 liS, duty = 100%, 

1110 - 0 mA, CST s 0.2 V, 

(Write) 10 15 mA CS2 ~ Vee - 0.2 V 

VIH ~ Vee - 0.2 V, VIL S 0.2 V 

Standby power supply 19B 0.5 2 mA (1) CST - VIH, CS2 - VIH 
current: DC (2) CS2- VIL 

Standby power supply ISBI 0.01 mA (1) 0 V:;: Yin:;: Vee, 
current (1): DC CST ~ Vee - 0.2 V, 

70 IJA CS2 ~ Vee - 0.2 V L-version 

(2) 0 V s Vin S Vee 
50 IJA o V s CS2 :;: 0.2 V L-L version 

30 IJA L-SLversion 

Output voltage VOL 0.1 V IOL" 100 IJA 

VOH 2.6 V IOH" -100 IJA 

Note: 1. Typical values are at Vee" 3.0 V, Ta _ +25°C and specified loading. 

Capacitance (Ta = 25°C, r = 1.0 MHz)·1 
Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin-OV 

Input/oulput capacitance ClIO 10 pF VIIO" 0 V 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62V9128 Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 3 V ± 10%, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V 10 2.4 V 
• Input rise IIId fall limes: 5 ns 
• Input and output timing reference levels: loS V 
• Output load: I TIL Gate IIId CL (100 pF) 

(Including scope oft jig) 

Read Cycle 

HM62V9128-15 

.!,arameter Symbol Min Max Unit Notes 

Read cycle time IRC 150 ns 

Address access lime 1M 150 ns 

Chip selection 10 oUlpul valid IC01 150 ns 

IC02 150 ns 

Output enable 10 oUlput valid toe 100 ns 

Chip selection to output in /ow-Z tLZl 20 ns 2 

tLZ2 20 ns 2 

Output enabl. to output in /ow-Z toLZ 10 ns 2 

Chip deseleClion to oulput in high-Z 1HZ 1 0 60 ns 1,2 

tHZ2 0 60 ns 1,2 

Output disable 10 output in high-Z toHZ 0 60 ns 1,2 

Output hold from address change toH 20 ns 
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HM62V9128 Series 

Read Timing Waveform *3 

Address 

leot 

CS2 
le02 

10E 

IOU 

Doul 
HI 1m dance 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM62V9128 Series 
Write Cycle 

HM62V912B-15 

Paramatar Symbol Min Max Unit Notes 

Write cycle tima twe 150 ns 

Chip selection to end of write tew 140 ns 

Address setup time tAS 0 ns 

Address valid to end of write tAW 140 ns 

Write pulse width twp 130 ns 

Write recovery time tWR 0 ns 

0 ns 11 

Write to output in high-Z tWHZ 0 60 ns 10 

Data to write time overlap tow 80 ns 

Write hold from write time tOH 0 ns 

Output active from end of write tow 20 ns 10 

II 
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HM62V9128 Series 
Write Timing Waveform (1) (tm Clock) 

Iwe 

Address Valid 

OE 

lew' 

CSt .. 
CS2 

Iwp·' 

WE 

Coul 
High Impedance 

Din 
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HM62V9128 Series 
Write Timing Waveform (2) (OB Low Fixed) 

twe 

Address Valid 

tew·2 

.. 
eS2 

WE 
tOH 

tow 
"7 ·s 

Dout 

tow tOH 

Din 
High Impedance 

Notes: 1. A write occures during the overlap of a low CST, a high CS2, and a low WE. A write begins at 
the latest transition among CST going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of CST or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 110 pins are in the output state; therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
B. Dout is the read data of next address. 
9. If CST is low and CS2 high during this period, 110 pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
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HM62V9128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L·, L·L, and L·SL version. 

Parameter Symbol Min Typ Max Unit Test conditions Notes 

Vee for data retention VOR 2.0 V (1) CST;a VCC -0.2 V. 
Vin;a OV 
or 

(2) 0 V s CS2 s 0.2 V. 
Vin;aOV 

Data relention current iceOR 60" IIA Vee -3.0 V. Lversion 
Vee;aVin;aOV 

40'2 IIA (1) CST;a Vee -0.2 V. L·Lversion 
f'\S2;a VCC -0.2 Vor 

20'3 IIA (2) 0 V s CS2 s 0.2 V L·SLversion 

Chip deselect to data retention time teoR 0 ns See relention waveform 

Operation recovery time tR S ms 

Low V cc Data Retention Timing Waveform (1) (CST Controlled) 

0818 retenlion mode 

Vcc ..... ----~~------------------------------i/~------
2.7 V············ 

2~V ••••••••• ~ ••••••••••••••••••••••••••••••••••• 

est CST ~ Vee - 0.2 V OV •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Low Vee Data Retention Timing Waveform (2) (CS2 Controlled) 

0.4 V ••••••••• • ••••••••••••••••••••••••••••••••••••••••••• 
eS2 '0.2V 

OV •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ------

Notes: 1; 2S IIA max at Ta ~ 0 to 40'C (Lversion). 
2. 8 IIA max at Ta _ 0 to 40'C (L·Lversion). 
3. S IIA max at Ta - 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer. WE buffer. CST buffer. OE buffer. and Din buffer. If CS2 controts 

data retention mode. Vin levels (address. WE. OE. CST. 110) can be in Ihe high impedance slale. 
If CST controls data retention mode. CS2 must be CS2 > Vee - 0.2 V or 0 V < CS2 < 0.2 V. The 

other input levels (address. WE. OE. ilO) can be in the high impedance state. 
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SECTION 6 

PSEUDO STATIC RAMs 

• 5.0 V Supply 
• 3.0 V & 3.3 V Supply 

HITACHI 
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HM65256B Series 5.0 V Supply 

32,768-word x 8-bit High Speed Psuedo Static RAM 

Features 

• Single 5 V (±1O%) 
• Access time 

CE access time: 100/120/150/200 ns 
- Address access time: 50/60n5/100 ns 

(in static column mode) 
• Cycle time 

Random read/write cycle time: 
160/190/235/310 ns 
Static column mode cycle time: 
55/65/80/105 ns 

• Low power: 175 mW typo active 
• All inputs and outputs TIL compatible 
• Static column mode capability 
• Non-multiplexed address 
• 256 refresh cycles (4 ms) 
• Refresh functions 

Address refresh 
Automatic refresh 
Self refresh 

Ordering Information 

Access 
lYpeNo. time 

HM65256BP-10 100 ns 

HM65256BP-12 120ns 

HM65256BP-15 150ns 

HM65256BP-20 200ns 

HM65256BLP-10 100ns 

HM65256BLP-12 120 ns 

HM65256BLP-15 150 ns 

HM65256BLP-20 200 ns 

HM65256BSP-10 100 ns 

HM65256BSP-12 120 ns 

HM65256BSP-15 150 ns 

HM65256BSP-20 200 ns 

Package 

600-mil 28-pin 
plastic DIP 

(DP-28) 

300-mil 28-pin 
plastic DIP 

(DP-28N) 

Access 
Type No. time 

HM65256BLSP-10 100 ns 

HM65256BLSP-12 120 ns 

HM65256BLSP-15 150 ns 

HM65256BLSP-20 200 ns 

HM65256BFP-10T 100 ns 

HM65256BFP-12T 120 ns 

HM65256BFP-15T 150 ns 

HM65256BFP-20T 200 ns 

HM65256BLFP-10T 100 ns 

HM65256BLFP-12T 120 ns 

HM65256BLFP-15T 150 ns 

HM65256BLFP-20T 200 ns 

Pin Arrangement 

HITACHI 

A14 
A12 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

VOO 
1/01 
1/02 
Vss 

Package 

300-mil 28-pin 
plastic DIP 
(DP-28N) 

28-pin plastic 
SOP 
(FP-28DA) 

Vee 
WE 
A13 
AS 
A9 
A11 
OE 
A10 
CE 
1/07 
V06 
1/05 
V04 
V03 
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HM6S2S68 Series 
Block Diagram 

AO 

) 
A7 

.-...-

IT Address Row Memory 

latch decoder matrix 

....... control (256 x 128) x 8 

~ 
.. 
'L Input Column 1/0 ~ __ ! 

data Column decoder ~ : .... 
CO_,~,~ i 'L --- . ~------- A14 ) l 

.... . 

1/01 

1108 

1:.. 
~RefreSh 

control 

Timing pulse generator 
------------------------1 Read write control 

& 

Truth Table 

CE OE WE 110 Pin Mode 

L L H LowZ Read 

L x L HighZ Write 

L H H HighZ 

H L x HighZ Refresh 

H H x HighZ Standby 
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HM65256B Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT -1.0 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr Oto +70 ·C 

Storage temperature Tstg -55 to +125 ·C 

Storage temperature under bias Tbias -10 to +85 ·C 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage V1H 2.2 6.0 V 

V1L -0.5* 0.8 V 

Note: VIL min = -3.0 V for pulse width s; 10 ns. 
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HM65256B Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

HM652568 HM652568L 

Parameter Symbol Min 1YP Max .Min Typ Max Unit Test conditions 

Operating power ICCI 35 65 35 65 mA Ivo = 0 mA tcyc = min 
supply current 

Standby power ISBI 2 2 mA CE = VIH. DE = VIH • Vin ~ 0 v 
supply current 

ISB2 0.05 0.1 mA CE> V ce - 0.2 V. 
OE~ Vec-O.2. Vin ~ 0 

Operating power lee2 2 0.6 mA CE = VIH• OE = VIL• Vin <! 0 V 
supply current in self 
refresh mode ICC3 50 100 IlA CE ~ Vec -0.2 V. 

OCSO.2 V. Vin~OV 

Input leakage current ILl -10 10 -10 10 IlA Vee = 5.5 V. Vin = Vss to Vee 

Output leakage current ILO -10 10 -10 10 IlA OE = VIH, VVO = Vss to Vee 

Output voltage VOL 0.4 0.4 V IOL = 2.1 mA 

VOH 2.4 2.4 V IOH =-1 mA 

Capacitance 

Parameter Symbol Typ Max Unit Test conditions 

Input capacitance Cin 5 pF Vin = OV 

Input/output capacitance CVO 7 pF 

Note: These parameters are sampled and not 100% tested. 
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HM6S2S6B Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

AC Test Conditions: 

• Input pulse levels: 2.4 V, 0.4 V • Reference level: V OH = 2.0 V 
• Input rise and fall times: 5 os VOL = 0.8 V 
• Timing measurement level: 2.2 V. 0.8 V • Output load: I TIL and 100 pF 

(including scope and jig) 

HII6525&8-10 HII65256B-12 HII65256B-15 HII65256B-20 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Random read or write cycle time tRC 160 190 235 310 ns 

Static column mode read or write cycle tRSC 55 65 80 105 ns 

Chip enable access time teEA 100 120 150 200 ns 

Address access time tM 50 60 75 100 ns 

Output enable access time toeA 40 50 60 75 ns 

Chip disable to output in high Z teHZ 25 25 30 35 ns 

Chip enable to output in low Z tell 30 30 35 40 ns 

Output enable to output in low Z tau 10 10 10 10 ns 

Output disable to output in high Z toHZ 25 25 30 35 ns 

Chip enable pulse width teE 1oons4ms 120ns4ms 150ns4ms 2oons4ms 

Chip enable precharge time tp 50 60 75 100 ns 

Address set-up time tAS 0 0 0 0 ns 

Row address hold time iRAH 20 20 25 30 ns 

Column address hold time leAH 100 120 150 200 ns 

Read command set-up time tRCS 0 0 0 0 ns 

Read command hold time tRCH 0 0 0 0 ns aI Output enable hold time loHc 0 0 0 0 ns 

Output enable to chip enable delay time toe~ 0 0 0 0 ns 

Output hold time from column address toH 5 5 5 10 ns 

Write command pulse width twp 25 25 30 35 ns 

Chip enable to end of write tew 100 120 150 200 ns 
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HM65256B Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) (cont) 

HM65256B-10 HM65256B-12 HM65256B-15 HM65256B-20 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Column address set-up time tASw 0 0 0 0 ns 

Column address hold time after write tAHW 0 0 0 0 ns 

Data valid to end of write tow 20 20 25 30 ns 

Data in hold time for write tOH 0 0 0 0 ns 

Output active from end of write tow 5 5 5 5 ns 

Write to output in high Z tWHZ 25 25 30 35 ns 

Transition time (rise and faU) tT 3 50 3 50 3 50 3 50 ns 

Refresh command delay time tRFO 50 60 75 100 ns 

Refresh precharge time tFp 30 30 30 30 ns 

Refresh command pulse width for tFAP 80 1000080 1000080 1000080 10000 ns 
automatic refresh 

Automatic refresh cycle time tFC 160 - 190 - 235 - 310 - ns 

Refresh command pulse width for tFAS 10000- 10000- 10000- 10000- ns 
self refresh 

Refresh reset time for self refresh tFRS 160 190 235 310 ns 

Refresh period tREF 4 4 4 4 ns 

Notes: 1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

10HZ. toHZ' and tWHZ are defined as the time at which the output achieves the open circuit 
conditions. 
tcLZ. toLZ and tow are sampled under the condition of tT = 5 ns. and not 100% tested. 
A write occurs during the overlap of a low CE and low WE. 
If CE goes low simultaneously with WE going low or after WE going low. the outputs remain in 
high impedance state. 
If input signals of opposite phase to the outputs are applied in a write cycle. OE or WE must 
disable output buffers prior to applying data to the device and data inputs must be floating prior 
to OE or WE turning on output buffers. 
V IH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Also. 
transition times are measured between VIH and VIL' 
An initial pause of 100 lIS is required after power-up followed by a minimum of 8 initialization 
cycles. . 
At the end of self refresh. refresh reset time (tFRS) is required to reset the internal self refresh 
operation of the RAM. During tFRS. CE and OE must be kept high. If auto refresh foUows self 
refresh. low transition of OE at the beginning of auto refresh must not occur during tFRS period. 
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HM65256B Series 

Timing Waveforms 

Read Cycle (1) (CE controlled) 

tRe 
teE 1,. 

CE 

Address 
Ao-A7 

Address 
A8-A14 

WE 

OE 

teLZ toH teHZ 

Dout 
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HM652568 Series 

Read Cycle (2) (OE controlled) 

CE--"",I 

Address 
AD-A7 

Address 
A8-A14 

teE 

~ut--~~======~ 

HITACHI 

tp 
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Write Cycle (1) (DE Clock) 

CE 

Address 
AO-A7 

Address 
A8-A14 

OE 

Din 

Dout 

HM65256B Series 

tp 
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HM65256B Series 
Write Cycle (2) (OE fixed low) 

Address 
AO-A7 

Address 
A8-A14 

WE 

Din 

tow 

Dout ____________ • __ ~ __ ~ __ ._~~~~~~~~~~~~HZ~{~------------------. ~XXXXX~ 
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Static Column Mode Read Cycle 

CE--~ 

Address 
Ao-A7 

Address 
A8-A14 

Dout--------------~ 

HM65256B Series 

teE tp 
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HM65256B Series 
Static Column Mode Write Cycle 

Address 
AQ-A7 

Address 
A8-A14 

Din 

Automatic Refresh Cycle 

Self Refresh Cycle 

teE 
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HM658128A Series--------
131072-word x 8-blt High Speed CMOS Pseudo Static RAM 

Ordering Information The Hitachi HM658128A is a pseudo-static RAM 
organized as 131,072-word x 8-bit. HM658128,A. 
realizes low power consumption and high speed 
access time by employing 1.3 Jlm CMOS process 
technology. 

Type No. Access time Package 

The HM658128A supports 3 refresh functions: 
address refresh, auto refresh and self refresh. Low 
power version dissipates only 0.5 mW (typ) in self 
refresh mode and retains the data with battery. Self 
refresh mode is guaranteed only for L-version and 
LL-version. 
The HM658128A is pin-compatible with I-Mbit 
static RAM. 

Features 

• Single 5 V (±1O%) 
• Highspeed 
- Access time 

CE Access time: 80/100/120 ns 
-Cycle time 

Random read! 
Write cycle time: 130/160/190 ns 

• Low power: 300 mW typ (active) 
0.5 mW (standby) 

• All inputs and outputs TTL compatible 
• Non multiplexed address 
• 512 refresh cycles (8 ms) 
• Refresh functions 

Address refresh 
Automatic refresh 
Self refresh (Only for L-version and LL-version) 

HM658128ADP-8 80 ns 
HM658128ADP-10 100 ns 
HM658128ADP-12 120 ns 

HM658128ALP-8 80 ns 
HM658128ALP-10 100 ns 
HM658128ALP-12 120 ns 

HM658128ALP-8L 80 ns 
HM658128ALP-10L 100 ns 
HM658128ALP-12L 120 ns 

HM658128ADFP-8 80 ns 
HM658128ADFP-10 100 ns 
HM658128ADFP-12 120 ns 

HM658128ALFP-8 80 ns 
HM658128ALFP-10 100 ns 
HM658128ALFP-12 120 ns 

HM658128ALFP-8L 80 ns 
HM658128ALFP-10L 100 ns 
HM658128ALFP-12L 120 ns 

HM658128ALT-8 80ns 
HM658128ALT-10 100ns 
HM658128ALT-12 120 ns 

HM658128ALT-8L 80ns 
HM658128ALT-10L 100 ns 
HM658128ALT-12L 120ns 

HM658128ADT-8 80ns 
HM658128ADT-10 100 ns 
HM658128ADT-12 120 ns 

HM658128ADR-8 80ns 
HM658128ADR-10 100 ns 
HM658128ADR-12 120 ns 

HM658128ALR-8 80ns 
HM658128ALR-10 100 ns 
HM658128ALR-12 120 ns 

HM658128ALR-8L 80ns 
HM658128ALR-10L 100 ns 
HM658128ALR-12L 120 ns 

HITACHI 

600-mil 32-pin 
plastic DIP 
(DP-32) 

32-pin plastic 
SOP (FP-32D) 

8mmx20mm 
32-pin plastic 
TSOP 
(TFP-32D) 

8mmx2Omm 
32-pin plastic 
TSOP 
reverse type 
(TFP-32DR) 
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HM658128A Series 
Pin Arrangement 

HM658128AP/AFP Series 

RFSH Vee 
A16 A15 

A14 cs 
A12 WE 

A7 A13 

A6 AS 

AS A9 

A4 A11 

A3 OE 
A2 AiD 

Ai CE 
AD V07 

000 006 
001 005 

002 004 

Vss V03 

(Top View) 

HM658128AT Series 

A11 32 OE 

A9 0 31 AiD 

AS 30 CE 
A13 29 V07 

WE 28 006 

CS 27 V05 

A15 26 V04 

Vee 25 V03 

RFSH 24 Vss 
A16 10 23 002 

A14 11 22 001 

A12 12 21 000 

A7 13 20 AD 
A6 14 19 Ai 

AS 15 18 A2 

A4 16 17 A3 

(Top View) 
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Pin Arrangement (CODt) 

HM658128AR Series 

A4 
AS 
A6 
A7 

A12 
A14 
A16 

RFSH 
Vee 

A15 
CS 
WE 
A13 
A8 
A9 

A11 

Pin Description 

Symbol 

AO-A16 

VOO-V07 

RFSR 

CE 

DE 

WE 

CS 

Vee 

VSS 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 o 

Pin name 

Address inputs 

Data input/output 

Refresh 

Chip enable 

Output enable 

Write enable 

Chip select 

Power supply 

Ground 

o 

(Top View) 

HITACHI 

HM658128A Series 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

A3 
A2 
A1 
AO 
VOO 
V01 
V02 
Vss 
V03 
V04 
VOS 
V06 
V07 
CE 
A10 
OE 
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HM658128A Series 
Block Diagram 

A 0 

A 8 

1100 

1/07 

N 

~ 
• 
• 
• 
• 
• • 

....o-!-

r: 
... 
"i-

" "L.. 

Address 
latch 

control 

~ 

Row Memory matrix 
de- (512 x 256) x 8 

coder 

'---

Input Column 110 
data 

control Column decoder 
-~ 

Address latch control 

~ 
--- --- ------------1, . . .. ) 

A9 

I 

CE 
CS 
OE 
WE 

control r-I 
I ~ Timing pulse generator 

~ 
Readlwrite control I-

Truth Table 

CE CS at CE going low RFSH OE WE UOpin 

L H X L H Low-Z 

L H X X L Hlgh-Z 

L H X H H High-Z 

L L X X X High-Z 

H X L X X High-Z 

H X H X X High-Z 

Note: 1. Self refresh is guaranteed only for L-version and LL-version. 

HITACHI 

L 

A16 
A 

)" 
J:!.... 

Mode 

Read 

Write 

CSStandby 

Refresh'1 

Standby 
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HM6S8128A Series 
Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss -1.0 to +7.0 V 

Power dissipation 1.0 W 

Operating temperature Topr o to +70 °c 

Storage temperature Tstg -55 to +125 °c 

Storage temperature under bias Tbias -10 to +85 °c 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.5.1 0.8 V 

Note: 1. V1L min = -3.0 V for pulse width s; 10 ns. 

HITACHI 
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HM658128A Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

Parameter Symbol Min 1YP Max Unit Test condition 

Operating power ICC1 60 85 mA Il/o=OmA 
supply current tcyc=min. 

Standby power ISB1 2 mA CE"VIH 
supply current RFSR .. VIH. Vin ~ 0 V 

Standby power ISB2 100"1 200"1 ItA CE~Vcc-0.2V 
supply current RFSR~VCC-0.2 V. Vin ~OV 

70"2 100"2 ItA 

Operating power ICC2 1"1. "2 2"1, "2 mA CE"VIH 
supply current in RFSR '" VIL. Vin ~ 0 V 
self refresh mode 

ICC3 100"1 200"1 ItA CE~VCC-0.2V 
RFSR:s; 0.2 V. Vin ~ 0 V 

70"2 100"2 ItA 

Input leakage ILl -10 10 ItA VCC=5.5V 
current Vin .. Vss to Vcc 

Output leakage ILO -10 10 ItA OE=VIH 
current VIIO .. VSS to Vcc 

Output voltage VOL 0.4 V IOL" 2.1 mA 

VOH 2.4 V IOH .. -1 mA 

Notes: 1. This characteristics is guaranteed only for L-version. 
2. This characteristics is guaranteed only for LL-version. 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol 1YP Max Unit Test condition 

Input CBlJBcitance Cin 8 pF Vin -OV 

Input/output capacitance CI/o 10 pF VI/O=OV 

Note: This parameter is sampled and not 100% tested. 
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HM658128A Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%) 

Test Conditions 

• Input pulse levels: 2.4 V, 0.4 V • Reference level: VOH = 2.0 V, VOL = 0.8 V 
• Input rise and fall times: 5 ns • Output load: 1 TIL and 100 pF (including scope 
• TIming measurement level: 2.2 V, 0.8 V and jig) 

HM658128A-8 HM658128A·10 HII658128A·12 

Parameter Symbol Min Max Min Max Min Max Unn 

Random read or write cycle time tRC 130 160 190 ns 

Random read·modify-write cycle time tRWC 190 220 260 ns 

Chip enable access time teEA 80 100 120 ns 

Output enable access time toEA 30 30 40 ns 

Chip disable to output in high-Z teHZ 0 30 0 30 0 35 ns 

Chip enable to output in low-Z teLZ 20 20 20 ns 

Output disable to output in high-Z tOHZ 25 25 30 ns 

Output enable to output in low-Z toLZ 0 0 0 ns 

Chip enable pulse width teE 80ns 10 ItS 100 ns 10 ItS 120 ns 10 J.1S 

Chip enable precharge time tp 40 50 60 ns 

Address setup time tAS 0 0 0 ns 

Address hold time tAH 30 30 35 ns 

Read command setup time tRCS 0 0 0 ns 

Read command hold time tRCH 0 0 0 ns 

RFSR"hold time tRHC 15 15 15 ns 

Chip select setup time tess 0 0 0 ns 

II Chip select hold time teSH 30 30 35 ns 

Write command pulse width twp 30 30 35 ns 

Chip enable to end of write tew 80 100 120 ns 

Data in to end of write tow 25 25 30 ns 

Data in hold time for write tOH 0 0 0 ns 

HITACHI 
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HM658128A Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) (cont) 

HM658128A-11 HM658128A-10 HM658128A-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Output active from end of write 

Write to output in high-Z 

Transition time (rise and fall) 

Refresh command delay time 

Refresh precharge time 

Refresh command pulse width 

Refresh command pulse width for 
automatic refresh 

Automatic refresh cycle time 

Refresh command pulse width for self 
refresh 

Refresh reset time for self refresh 

Refresh period (512 cycles) 

tow 

tWHZ 

5 5 5 

25 25 30 

3 50 3 50 3 50 

40 50 60 

40 40 40 

S S S 

SOns S~s SOns S~ SOns S~s 

160 190 

S S 

160 190 

S S 

Notes: 1. tcHZ, 10HZ and tWHZ are defined as the time at which the output achieves the open circuit 
conditions. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

2. tCHZ, tCLZ, tOHZ, tOLZ, tWHZ and tow are sampled under the condition of tT = 5 ns and not 
100% tested. 

3. A write occurs during the overlap of a low CE and a low WE. Write ends at the earlier of WE 
going high or CE going high. 

4. If the CE low transition occurs simultaneously with or latter from the WE low transition, the 
output buffers remain in high impedance state. 

5. In write cycle, OE or WE must disable output buffers prior to applying data to the device and at 
the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers. 

6. Transition time tT is measured between V1H min and V1L max. 
7. After power-up, pause more than 1 00 ~ and execute at least S initialization cycles. 
S. 512 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 15 ~ after self refresh, in order to meet the refresh specification of S ms and 512 cycles. 
9. This characteristics is guaranteed only for L-version and LL-version. 

10. At the end of self refresh, refresh reset time (tRFS) is required to reset the internal self refresh 
operation of the RAM. During tRFS' CE and RFSR must be kept high. If auto refresh follows 
self refresh, low transition of RFSR at the beginning of auto refresh must not occur during tRFS 
period. 
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Timing Waveforms 

Read Cycle 

cs 

Address 
AQ-A16 

Dout 
.. 

HM658128A Series 

teE 

.. 10Hz 

Valid data out 
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HM658128A Series 

Write Cycle (OE clock) 

cs 

Address 
AO-A16 

Din 

Dout ----------~~~~T_--------------------~~~~~~ 
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Write Cycle (OE Low Fix) 

cs 

Address 
AO-A16 

Din 

Dout 

HM658128A Series 

tp 

tWHZ 
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HM658128A Series 
Read-Modify-Write Cycle 

cs 

Address 
AO-A16 

Din ----I---+--+~ 

tp 

Dout _________ -#~~~~~*_------~~~------
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6-26 Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 



HM658128A Series 
Auto Refresh Cycle 

CE----.J 

Self Refresh Cycle 

CE-----' 

CS Standby Mode 

teE 

tess tCSH 

cs 
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HM658512 Series 
524288-Word x 8-Bit High Speed Pseudo Static RAM 

Features 

• Single 5 V (±1O%) 
• High speed 

- Access time 

CE access time: 80/85/100/120 ns 
- Cycle time 

Random read/write cycle time: 
130/160/190 ns 

• Low power 
- 250 mW typ active 
- 350/lW typ standby (L-version) 
- 200 /lW typ standby (LV-version) 

• All inputs and outputs TIL compatible 
• Package 

- 32-pin dual-in-line plastic package 
- 32-pin SOP package 
- 32-pin TSOP package 

• Non multiplexed address 
• 2048 refresh cycles (32 ms) 
• Refresh functions 

- L-version: Address refresh 
LV-version Automatic refresh 

Self refresh 
- D-version: Address refresh 

Automatic refresh 

Ordering Information 
Type No. Access 

HM658512LP-8 80 ns 
HM658512LP-10 100 ns 
HM658512LP-12 120 ns 

HM658512LP-8V 80 ns 
HM658512LP-10V 100 ns 
HM658512LP-12V 120 ns 

HM658512DP-8 80 ns 
HM658512DP-10 100 ns 
HM658512DP-12 120 ns 

HM658512LFP-8 80 ns 
HM658512LFP-85 85 ns 
HM658512LFP-10 100 ns 
HM658512LFP-12 120 ns 

HM658512LFP-8V 80 ns 
HM658512LFP-85V 85 ns 
HM658512LFP-10V 100 ns 
HM658512LFP-12V 120 ns 

HM658512DFP-8 80 ns 
HM658512DFP-10 100 ns 
HM658512DFP-12 120 ns 

HM658512DTT-8 80 ns 
HM658512DTT-10 100 ns 
HM658512DTT-12 120 ns 

HM658512LTT-8 80 ns 
HM658512LTT-85 85 ns 
HM658512LTT-10 100 ns 
HM658512LTT-12 120 ns 

HM658512LTT-8V 80 ns 
HM658512LTT-85V 85 ns 
HM658512LTT-10V 100 ns 
HM658512LTT-12V 120 ns 

HM658512DRR-8 80 ns 
HM658512DRR-10 100 ns 
HM658512DRR-12 120 ns 

HM658512LRR-8 80 ns 
HM658512LRR-10 100 ns 
HM658512LRR-12 120 ns 

HM658512LRR-8V 80ns 
HM658512LRR-10V 100 ns 
HM658512LRR-12V 120 ns 

HITACHI 

Package 

600 mil 32-pin 
plastic DIP 
(DP-32) 

32-pin plastic 
SOP 
(FP-32D) 

400 mil 32-pin 
plastic TSOP 
(TTP-32D) 

400 mil 32-pin 
plastic TSOP 
reverse type 
(TTP-32DR) 

6-28 Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819· (415) 589-8300 



HM658512 Series 

Pin Arrangement 

HM658512P/FP Series HM658512TT Series 

A18 Vee 
A16 A15 

A18 10 Vee 
A16 2 A15 

A14 3 A17 A14 3 A17 
A12 4 WE A12 4 WE 
A7 5 A13 A7 5 A13 
A6 6 A8 A6 6 A8 
A5 7 A9 A5 7 A9 
A4 8 A11 A4 8 A11 
A3 9 OE/RFSH A3 9 OE/RFSH 
A2 10 A10 A2 10 A10 
A1 11 CE A1 11 CE 
AO 12 1/07 AO 12 1/07 

1/00 13 1/06 1/00 13 1/06 
1/01 14 1/05 1/01 14 1/05 
1/02 15 1/04 1/02 15 1/04 

Vss 16 1/03 Vss 16 1/03 

(Top View) (Top View) 

HM658512RR Series 

Vee 0 A18 
A15 2 A16 
A17 3 A14 
WE 4 A12 
A13 5 A7 

A8 6 A6 

A9 7 AS 
A11 8 A4 

OE/RFSH 9 A3 
A10 10 A2 
CE 11 A1 

1/07 12 AO 

1/06 13 1/00 
1/05 14 1/01 
1/04 15 1/02 
1/03 16 Vss 

(Top View) 

Pin Description 

Pin name Function Pin name Function 

AO-A18 Address WE Write enable 

VOO-I/07 Input/output VCC Power supply 

Chip enable Vss Ground 

OE/RFSR Output enablelrefresh 
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HM658512 Series 

Block Diagram 

AO o----t:£=r--, 

A 1 0 O----1~D 

Address 
latch 

control 

VO 0 o-.......-t.>-l-;-+--I 

VO 7 0-......,.>-1-;-+--1 

Row 
de

coder 

Memory matrix 
(2048 x 256) x 8 

Column VO 

cEo---14r-~T~im:i:ng~pu~ls=e~g=e=ne=r=m~o~r-'~----------~ 
OE/RFSHo----41-__ ~Re~a~d~w~r~ne~co~n~tr~ol~~ 

WE 0--------' 

Function Table 

CE OEIRFSH WE 110 pin Mode 

L L H Low-Z Read 

L X L High-Z Wrne 

L H H High-Z 

H L X High-Z 'Refresh ·2 

H H X High-Z Standby 

Notes: 1. X means don't care 
2. Selfrefresh is guaranteed only for L-version and LV-version. 
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HM658512 Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT -1.0 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +125 °C 

Storage temperature under bias Tbias -10 to +85 °C 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vec 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.4 6.0 V 

VIL -1.0 *1 0.8 V 

Note: 1. VIL min = -3.0 V for pulse width 30 ns 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

Parameter Symbol Min Typ Max Unit Test conditions 

Operating power supply current Icel 75 mA 1110. 0 
tcyc= min 

Standby power supply current IS81 2 mA CE=VIH Vin~OV 
OEIRFSH = VIH 

IS82 20*1 200 *1 I1A CE2VCC-0.2 V. Vin20V 
OEIRFSR ~ VCC - 0.2 V 

20*2 100 *2 I1A 

Operating power supply ICC2 1 *1.2 2 *1,2 mA CE=VIH I current in self refresh mode OEIRFSR = VIL. Vin 2 0 V 

ICC3 70 *1 200 *1 I1A CE~Vce-0.2 V 
OEIRFSR S 0.2 V 

40*2 100 *2 I1A Vin~OV 

Input leakage current III -10 10 J,lA Vee=5.5V 
Vin = VSS to Vee 

Notes: 1. This characteristics is guaranteed only for L-version. 
2_ This characteristics is guaranteed only for LV-version. 
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HM658512 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) (cont) 

Parameter Symbol Min Typ Max Unit Test conditions 

Output leakage current ILO -10 10 JlA OE/RFSR .. VIH 
VIIO .. Vss to VCC 

Output voltage VOL 0.4 V 10L = 2.1 mA 

VOH 2.4 V IOH--1 mA 

Capacitance 

Parameter Symbol Typ Max Unit Test conditions 

Input capacitance Cin 8 pF 

Input/output capacitance CliO 10 pF 

Note: 1. This parameter is sampled and not 100% tested. 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) 

Test Conditions 

Input pulse levels: 2.4 V, 0.4 V 
Input rise and fall times: 5 ns 
Timing measurement level: 2.2 V, 0.8 V 
Reference level:VOH = 2.0 V, VOL = 0.8 V 
Output load: I TIL and 100 pF 

HM658512-8 HM668512-85 HM668512·10 HM658512·12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Random read or tRC 130 135 160 190 ns 
write cycle time 

Chip enable tCEA 80 85 100 120 ns 
accesstime 

Read-modify-write tRWC 180 190 220 260 ns 
cycle time 

Output enable tOEA 30 30 40 50 ns 
access time 

Chip disable to tCHZ 0 25 0 25 0 25 0 30 ns 1,2 
output in high-Z 
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HM658512 Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%) (cont) 

HM658512-8 HM658512-85 HM658512-10 HM658512-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Chip enable to tCLl 20 20 20 20 ns 2 
output in low-Z 

Output disable to tOHZ 25 25 25 30 ns 
output in high-Z 

Output enable to tOll 0 0 0 0 ns 2 
output in low-Z 

Chip enable tCE 80ns 10,....s 85ns 10,....s 100ns 10,....s 120ns 10,....s 
pulse width 

Chip enable tp 40 40 50 60 ns 
precharge time 

Address setup time lAS 0 0 0 0 ns 

Address hold time tAH 20 20 25 30 ns 

Read command tRCS 0 0 0 0 ns 
setup time 

Read command tRCH 0 0 0 0 ns 
hold time 

Write command twp 25 25 30 35 ns 
pulse width 

Chip enable to tcw ·80 85 100 120 ns 
end of write 

Chip enable to taco 0 0 0 0 ns 
output delay time 

Output enable tOHC 15 15 15 15 ns 
hold time 

Data in to end tow 20 20 25 30 ns 
of write a Data in hold time tOH 0 0 0 0 ns 
for write 

Output active from tow 5 5 5 5 ns 2 
end of write 

Write to output twHZ 20 20 25 30 ns 
in high-Z 

Transition time tr 3 50 3 50 3 50 3 50 ns 
(rise and fall) 
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HM658512 Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%) (coot) 

HM658612-8 HM658512-85 HM658512-10 HM658512-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Refresh command tRFD 40 40 50 60 ns 
delay time 

Refresh precharge tFP 40 40 40 40 ns 
time 

Refresh command tFAP SOns SIJ.S SOns SjJ.s SOns SjJ.s SOns SjJ.s 
pulse width for 
automatic refresh 

Automatic refresh tFC 130 135 160 190 ns 
cycle time 

Refresh command tFAS S S S 8 jJ.s 
pulse width for 
self refresh 

Refresh reset time tRFS 600 600 600 600 ns 
from self refresh 

Refresh period tREF 32 32 32 32 ms 204S 
cycle 

Notes: 1. tCHZ, toHZ and tWHZ are defined as the time at which the output achieves the open circuit 
condition. 

2. teHZ, teLZ tOHZ toLZ,twHZ and tow, are sampled under the condition of tT .. 5 ns and not 
100% tested. . 

3. A write occurs during the overlap of low CE and low WE. 
4. If the CE low transition occurs simultaneously with or latter from the WE low transition, the 

output buffers remain in high impedance state. 
5. In write cycle, OE or WE must disable output buffers prior to applying data to the device and at 

the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers. 
6. Transition time tT is measured between VIH min and VIL max. 
7. After power-up, pause for more than 100 I1S and execute at least S initialization cycles. 
S. 2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 15j1S after self refresh, in order to meet the refresh specification of 32 ms and 204S 
cycles. 

9. This characteristics is guaranteed only for L-version and LL-version. 
10. At the end of self refresh, refresh reset time (tRFS) is required to reset the internal self refresh 

operation of the RAM. During lRFS' CE and OE/RFSR must be kept high. If auto refresh 
follows self refresh, low transition of OEtRFSR at the beginning of auto refresh must not occur 
during tRFS period. 
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Timing Waveforms 

Read Cycle 

CE 

Address 
AO-A18 

Dout 

HM658512 Series 

toHZ tcHZ 

Valid data out 
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HM658512 Series 
Write Cycle (1) (OE High) 

CE 

Address 
AO-A18 

lew 
~I .. 

twp 
WE 

.. ~ 

toe~ 

OEI tOH 
RFSH 

tow 

Din 

twHZ toLZ 
toHZ tow 

Dout 
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HM658512 Series 
Write Cycle (2) (OE Low) 

Automatic Refresh Cycle 

HITACHI 
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HM658512 Series 
Self Refresh Cycle 

CE tRFD + tFAS , OEI 
RFSH 

Read-Modify-Write Cycle 

CE 

Address 
AO-A18 

tRCS tcw 

twp 
WE 

.- tCEA .. toCD 

OEI 
RFSH 

toHC 

Din 

Dout 
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HM658512 Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for LV-version. 

Parameter Symbol Min 1YP Max Unit Test conditions 

V CC for data retention VOR 3.0 5.5 V 

Self refresh current ICCOR 50 J1A Vcc ·3.0V. 
CE~Vcc-0.2V 
OE/RFSR :s; 0.2 
Vin~OV 

100 Vcc· 5•5V• 
CE~Vcc-0.2V 
OEiRFSH :s; 0.2 
Vin~OV 

Refresh setup time lfs 0 ns 

Operation recovery time tFR 5 ms 

Low Vee Data Retention Timing Waveform 

Data retention mode 

~ 4.5 V ------------------- -------------------v:----------------------- -------------------

CE 2.4V-

0.8 V-

OEIRFSH 2.4 V-
0.8V- __ ..I 

CE~~-0.2V 

Notes: 1. Rise time and fall time of power supply voltage must be smaller than 0.05 Vlms. 
2. Keep CE ~ V CC - 0.2 V during data retention mode. 
3. Regarding tRFO. tFP. tFAS and 1RFS. refer to AC characteristics. 
4. ihput voltage should be lower than Vee + 1.5 V in data retention mode. 

HITACHI 
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HM65V8512 Series----
524288-Word x a-Bit High Speed Pseudo Static RAM 

3.0 V & 3.3 V 
Supply 

Description Ordering Information 

HM65V8512 is a pseudo-static RAM organized Access 

as 524,288-word X 8-bit. HM65V8512 realized Type No. time Package 

low power consumption by employing 0.8 f.Lm 
HM65V8512DFP-12 120 ns CMOS process technology. 

Power supply voltage if 3 V ± 10% and all 
HM65V8512DFP-15 150ns inputs and outputs are CMOS compatible. The low 

power version dissipates only 60 f.LW (typ) in self 
HM65V8512LFP-12 120ns 32-pin plastic 

refresh mode, so it retains the data with battery. SOP 
The HM65V8512 is pin-compatible with 4-Mbit 

HM65V8512LFP-15 150 ns (FP-32D) 
static RAM and with 4-Mbits 5 V operation 
Pseudo Static RAM. 

HM65V8512LFP-12V 120 ns 

Features HM65V8512LFP-15V 150 ns 

• Single 3 V (±1O%) HM65V8512DTT-12 120 ns 

• Highspeed 
HM65V8512DTT-15 150 ns -Access time 

CE access time: 120 ns/150 ns (max) 8mmx20mm 

-Cycle time 
HM65V8512LTT-12 120 ns 32-pin plastic 

TSOP 
Random read.write cycle time: HM65V8512LTT-15 150 ns (TTP-32D) 
190 ns/230 ns (min) 

• Lowpower HM65V8512LTT-12V 120 ns 
-75 mW typ active 
-60 f.L W typ standby HM65V8512LTT-15V 150 ns 

• All inputs and outputs CMOS compatible 
HM65V8512DRR-12 120 ns • Package 

-32-pin SOP package 
HM65V8512DRR-15 150 ns 

-32-pin TSOP package 8mm x 20mm 
• Non multiplexed address HM65V8512LRR-12 120ns 32-pin plastiC 
• 2048 refresh cycles (32 ms) TSOP 

• Refresh functions: HM65V8512LRR-15 150ns reverse type 

-LlLV-version: Address refresh (TTP-32DR) 

Automatic refresh HM65V8512LRR-12V 120 ns 
Self refresh 

-D-version: Address refresh HM65V8512LRR-15V 150 ns 

Automatic refresh 
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Pin Arrangement 

HM65V8512FP Series 

A1a 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/00 
1/01 
1/02 

Vss 

(Top View) 

HM65V8512RR Series 

Vee 
A15 
A17 
WE 
A13 
AS 
A9 
A11 
oe IRFSH 
A10 
ce 
1107 
1/06 
1/05 
1/04 
1/03 

Vee 32 0 1 A1a 
A15 31 2 A16 
A17 30 3 A14 
WE 29 4 A12 
A13 28 5 A7 

AS 27 6 A6 
A9 26 7 AS 

A11 25 a A4 
Oe"/RFSH 24 9 A3 

A10 23 10 A2 
ce 22 11 A1 

1/07 21 12 AO 
1/06 20 13 1/00 
1/05 19 14 1/01 
1/04 18 15 1/02 
1/03 17 16 Vss 

(Top View) 

Pin Description 

Pin name Function 

AO-A18 Address 

1/00-1/07 Input/output 

C"E Chip enable 

OE!RFSR Output enablelrefresh 

HM6SV8S12 Series 

HM65V8512TT Series 

Ala 10 Vee 
A16 2 A15 
A14 3 A17 
A12 4 WE 
A7 5 A13 
A6 6 AS 
AS 7 AS 
A4 8 A11 
A3 9 OE/RFSH 
A2 10 A10 
A1 11 CE 
AO 1.2 1107 

1/00 13 1/06 
1/01 1/05 
1/02 1/04 

Vss 1/03 

(Top View) 

Pin name Function 

WE Write enable 

Vce Power supply 

VSS Ground 

HITACHI 
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HM6SV8S11 Series 

Block Diagram 

Ad- Row 
dress de-
latch coder 

control 

Memory matrix 
(2048 )( 256) )( 8 

A 1 0 o-.......f~:::a::t~::j ...,---,;-' 

voo o-_,c:t::'1-I-+-+-+--I~1 =:; r:::I~CoI~u~mn='vo~:C=i-1 ---~..........,! 
.. nput 

V07 o-~H:' ..:>. -I--+'--'I---i data Column decoder , 
~ control : 

Address latch control 

~---* '--+--+--.--+-~ _________ J 

r- Refresh 
r- control 

A11~ A18 

, , , , , , , , , , , , 
, , 

CEo---l~~~~~~~------------~ Timing pulse gen. 

OEIRFSH o---UliRR;e;;a;dd:-;w;;iri;t;te~co;;;:ntk.ro;11 
WE 0-------' 

Function Table 

CE OEIRFSH WE 

L L H 

L X L 

L H H 

H L X 

H H X 

Notes: 1. X means don't care 

110 pIn 

low-Z 

High-Z 

High-Z 

High-Z 

High-Z 

2. Self refresh is guaranteed only for L-version and LV-version. 

HITACHI 

Mode 

Read 

Write 

Refresh '2 

Standby 
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HM6SV8S12 Series 
Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT ~.Sto+6.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 ·C 

Storage temperature Tstg -55 to +125 ·C 

Storage temperature under bias Tbies -10 to +85 OC 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voltage VIH 2.1 6.0 V 

VIL ~.S·1 0.7 V 

Note: 1. VIL min. -1.2 V for pulse width 30 ns 

DC Characteristics (Ta = 0 to + 70oC, Vee = 3 V ± 10%) 

Parameter Symbol Min Typ Max Unit T •• t condltlona 

Operating power supply current ICC1 25 40 mA 1110. 0 
tcyc. min 

Standby power supply current IS81 O.S rnA CE.VIH Vin~OV 
OEJRFSR. VIH 

IS82 8 20 j1A CE ~Vee -0.2 V, Vin ~ 0 V 
OEJRFSH ~ Vee - 0.2 V 

Operating power supply leC2 - 0.5 '1 mA CE.VIH I current in self refresh mode OE/RFSH • VIL' Vin ~ 0 V 

lee3 20 '1 40'1 j1A ~-0.2V 
~0.2V 

VinOV 

Input leakage current lu -s 5 I&A VCC· 3•3V 
Vin - Vss to Vcc 

Notes: 1. This characteristics is guaranteed only for L-version and LV-version. 
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HM6SV8S12 Series 

DC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) (cont) 

Parameter Symbol Min Typ Max Unit Te.t conditions 

Output leakage current ILO -5 5 I&A OEIRFSR • V,H 
VIJO· Vss to Vee 

Output voltage VOL 0.1 V lot. .100 I&A 

VOH 2.6 V 10H· -100 I&A 

Capacitance 

Parameter Symbol Max Unit Test conditions 

Input capacitance Cin 8 

Input/output capacitance CvO 10 

Note: 1. This parameter is sampled and not 100% tested. 

AC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) 

Test Conditions 

Input pulse levels: 2.4 V. 0.6 V 
Input rise and fail times: 5 os 
Timing measurement level: I.S V 
Reference level:VOH = 2.1 V. VOL = 0.9 V 
Output load: SO pF 

pF Vin.OV 

pF 

HM65V8512-12 HM65V8512-15 

Parameter Symbol Min Max Min Max Unit 

Random read or write cycle time tRC 190 230 ns 

Chip enable access time teEA 120 150 ns 

Read-modify-write cycle time tAwe 250 290 ns 

Output enable access time toEA 60 80 ns 

Chip disable to output in high-Z teHZ 0 30 0 30 ns 

Chip enable to output in low-Z tell 20 20 ns 

Output disable to output in high-Z 10HZ 30. 30 ns 

Output enable to output in low-Z toll 0 0 ns 
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HM6SV8S12 Series 
AC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) (cont) 

HM65V8512-12 HM65V8512-15 

Parameter Symbol Min Max MIn Max Unit Notes 

Chip enable pulse width teE 120ns 10 IlS 150 ns 10 IlS 

Chip enable precharge time tp 70 80 ns 

Address setup time tAS 0 0 ns 

Address hold time tAH 30 30 ns 

Read command setup time tACS 0 0 ns 

Read command hold time tACH 0 0 n8 

Write command pulse width twp 35 35 os 

Chip enable to end of write tew 120 150 ns 

Chip enable to output enable delay time toe~ 0 0 ns 

Output enable hold time toHC 15 15 ns 

Data in to end of write tow 30 30 ns 

Data in hold time for write tOH 0 0 ns 

Output active from end of write tow 5 5 ns 2 

Write to output in high-Z tWHZ 30 30 ns 1.2 

Transition time (rise and fall) tT 3 50 3 50 ns 6 

Refresh command delay time tAFO 70 80 ns 

Refresh precharge time tFP 40 40 ns 

Refresh command pulse width for automatic tFA? 80 ns Sj.IS 80 ns SIlS 
refresh 

Automatic refresh cycle time tFC 190 230 ns II Refresh command pulse width for self refresh tFAS'9 8 8 IlS 

Refresh reset time from self refresh tAFS'g 600 600 os 

Refresh period tREF 32 32 ms 2048 
cycle 
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HM65V8512 Series 
Not .. : 1. tcHZ' toHz and tWHZ are defined as the time at which the output achieves the open circuit 

condition. 
2. tcHZ. tell 10HZ 1oLl.twHZ and tow. are sampled under the condition of tr • 5 ns and not 

100% tested. 
3. A write occurs during the overlap of low CE and low WE. 
4. If the CE low transition occurs simultaneously with or latter from the WE low transition. the 

output buffers remain in high impedance state. . 
5. In write cycle. OE or WE must disable output buffers prior to applying data to the device and at 

the end of write cycle data inputs must be floated prior to OE or we turning on output buffers. 
6. Transition time tT is measured between VIH min and VIL max. 
7. After power-up. pause for more than 100 JlS and execute at least 8 initialization cycles. 
8. 2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 151'8 after self refresh. in order to meet the refresh specification of 32 ma and 2048 
cycles. 

9. This characteristics is guaranteed only for L-version and LV-version. 
10. At the and of self refresh, refresh reset time (tAFsl is required to reset the internal self refresh 

operation of the RAM. During lAFS. CE and OEJRFSR must be kept high. If auto refresh 
follows self refresh, low transition of OEJRFSR at the beginning of auto refresh must not occur 
during tRFS period. 

Timing Waveforms 

Read Cyc:le 

Address 
Ao-A18 

Dout 

IoHC 

10Hz 

Valid data out 
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Write Cycle (l) (OE High) 

Address 
A()-A18 

Din ----1----+---+--< 

Oout ------C 

HITACHI 

HM6SV8S11 Series 

toeD 
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HM65V8512 Series 
Write Cycle (1) (OE Low) 

Address 
AO-A18 

OEi 

tee 

RFSH ______ ~----~~----~------------~~~~~~-

tow 

Din ______ +-____________ +-___ -{ 
Valid data in 

tWHZ 

Dout ________ ~ 

Automatic Refresh Cycle 
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HM65V8512 Series 
Selr Rerresh Cycle 

CE ;1,': t t t tRFS 

tFAS 

OEiRFSH 

Read-Modify-Write Cycle 

1Rwc 
tee 

CE 

lAS tAH 

Address 
Ao-A18 

tew 

WE 
teEA loco 

OEi 
RFSH 

IoHc 
tow tOH 

Din 

Com ____________ ~~~ 
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HM6SV8S12 Series 
Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

Per .... e •• Symbol Min Typ Mel Unit 

v cc for data retention 2.0 3.3 v 

Self refresh current ICCOR 25 

40 

R.efresh to data retention time .... o ns 

Operation recovery time 5 ms 

Note: This characteristics is guaranteed only for LV-version. 

Low Vee Data Retention Timing Waveform 

Data retention mode 

Test conditions 

Vcc. 2.0 V 
others ~ 0 V 
CE~Vcc-O.2V 
OE/AFSR S 0.2 V 

Vcc· 3•3V 
othera~OV 
CE ~Vcc -0.2 V 
OEJRFSR S 0.2 V 

~ 2.7 V • _. - - _. _. - -- - --- -_. --_. - _. -- - -_. _ .. -_. V: --_. -_. -_. -_. -_. -_. _. _. .. .. -_ .. _. -_ ..... _. 

CE 2.1 V-
0.7 V-

OEIRFSH 2.1 V-
0.7V- __ .J 

Ch -0.2V 

OEiRFSH S 0.2 V 

Notes: 1. tR. tF of power supply voltage must be smaller than 0.05 Vlms. 
2. Keep CE ~ Vcc - 0.2 V during data retention mode. 
3. Regarding tRFS' IFp. tFAa and tRFS' refer to AC characteristics. 
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HM65W8512 Series -------Preliminary 

524,288-word x 8-bit High Speed Pseudo Static RAM 

Description Ordering Information 

HM65W8512 is a pseudo-static RAM orga
nized as 524,288-word X 8-bit. Power supply 
voltage is 3.3 V ± 0.3 V. HM65W8512 utilizes 
the same die as HM65V8512, Vee of which is 
3.0 V ± 10%. Therefore, the electrical character
istics is same as that of HM65V8512 except men
tioned below. 

Features 

• Single 3.3 V ± 0.3 V 
• High speed 

-Access time 
CE access time: 120 ns/150 ns (max) 

-Cycle time 
Random read/Write cycle time: 
190 ns/230 ns (max) 

• Low power 
-100 mW typ (active) 
-85 IL W typ (standby) 

• Package 
-32-pin SOP package 
-32-pin TSOP package 

• Non multiplexed address 
• 2048 refresh cycles (32 ms) 
• Refresh functions 

-L/L V version: Address refresh 
Automatic refresh 
Self refresh 

-D version: Address refresh 
Automatic refresh 

The characteristics of HM65W8512 is same as that 
of HM65V8512 except mentioned below. 
Regarding pin arrangement, function table, absolute 
maximum ratings, capacitance and AC characteris
tics, please refer to the pages of HM65V8512. 

'iYpeNo. 

HM65WS512DFP-12 
HM65WS512DFP-15 

HM65WS512LFP-12 
HM65WS512LFP-15 

HM65WS512LFP-12V 
HM65WS512LFP-15V 

HM65WS512DTT-12 
HM65WS512DTT-15 

HM65WS512LTT-12 
HM65WS512LTT-15 

HM65WS512LTT-12V 
HM65WS512LTT-15V 

HM65WS512DRR-12 
HM65WS512DRR-15 

HM65WS512LRR-12 
HM65WS512LRR-15 

HM65WS512LRR-12V 
HM65WS512LRR-15V 

HITACHI 

Access 
time 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

Package 

32-pin 
plastic SOP 
(FP-32D) 

Smm x 20mm 
32-pin plastic 
TSOP 
(TTP-32D) 

Smm x 20mm 
32-pin plastic 
TSOP 
reverse type 
(TTP-32DR) 
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HM6SW8S12 Series 

Recommended DC Operating Conditions (Ta = 0 to + 70'C) 

Parameter Symbol MIn Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input voltage VIH 2.4 6.0 V 

VIL ~.5·' 0.8 V 

Note: 1. VIL min. -1.2 V for pulse width 30 ns 

DC Characteristics (Ta = 0 to + 70'C, Vee = 3,3 V ± 0.3 V) 

Parameter Symbol MIn Typ Max Unit Teat condItions 

Operating power supply current Icc, 30 50 mA 1110. 0 
teyc. min 

Standby power supply current ISB, 1.0 mA CE • V1H• Vin ~ OV 
OEtRFSR • V1H 

ISB2 15 30 ~ CE~Vcc -0.2 V, 
Vin ~ OV 
OEtRFSR ~ Vee - 0.2 V 

Operating power supply lea 1.0" mA CE. VIM 
current In self refresh mode OEtRFSR. VILI Vin ~ 0 V 

lea 25" 50" jIA CE ~Vcc-O.2 V 
OEtRFSR S 0.2 V 
Vin ~OV 

Input leakage current ILl -5 5 ~ Vee .3.3 V 
Vin - Vss to Vee 

Output leakage current ILO -5 5 ~ OE/RFSR • V1H 

VIIO - Vss to Vee 

Output voltage VOL 0.4 V IOL-2mA 

VOH 2.4 V IOH - -2 mA 

Note: 1. This characteristics is guaranteed only for L-version and LV-version. 
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-
Low Vee Data Retention Characteristics (Ta = 0 to + 70'C) 

This characteristics is guaranteed only for LV-version. 

Parameter Symbol Min 

Vee for data retention VOA 2.0 

Self refresh current !cCOA 

Refresh to data retention tim. fF8 0 

Operation recovery time fFA 5 

Timing Waveform 

Regarding low Vee data retention timing 
waveform. please refer to HM6SV8SI2. 

TYP 

HITACHI 

Mex Unit 

3.6 V 

25 j.IA 

50 j.IA 

ns 

rna 

HM65W8512 Series 

T •• t conditions 

Vee. 2.0 V others ~ 0 V 
CE~Vee-O.2V 
OEJRFSR s 0.2 V 

Vee. 3.6 V others ~ 0 V 
CE~Vee-O.2V 
OEJRFSR s 0.2 V 
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SECTION 7 

STATIC RAM MODULES 

• Medium Speed Static RAM Modules 

II 
HITACHI 
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HM66205L Series---------
524,288-word x 8-blt High Density CMOS Static RAM Module 

The HM66205L is a high density 4-Mbit static 
RAM module which consists of 4 pieces 
HM628128LT products (TSOP type 1 M static 
RAM) and a HD74ACT138FP equivalent product 
(SOP type CMOS decoder logic). 

Pin Arrangement 

An outline of the HM66205L is the standard 600-
mil width 32-pin dual-in-line package. Its pin 
arrangement is completely compatible with 4-Mbit 
monolithic static RAM. 
The HM66205L offers the features of low power 
and high speed by using high speed CMOS 
devices. And, the HM66205L makes high density 
mounting possible without surface mount 
technology. 
These features make the HM66205L ideally suited 
for high density compacted memory systems. 

Features 

• High density 32-pin DIP 
- Mounting 4 pes. of 1M static RAM (TSOP; 

HM628128LT) and CMOS decoder logic 
(SOP; HD74ACT138FP equiValent) 

• Pin compatible with 4M monolithic static RAM 
• Highspeed 

- Fast access time: 85 ns/l00 ns/120 ns (max) 
• Equal access and cycle time 
• Completely static RAM 

- No clock or timing strobe required 
• Low power standby and low power operation 

- Standby: 40 IlW (typ) 
- Operation: 80 mW (typ) 

• Comon data input and output, three state outputs 
• Capable of battery backup operation 
• Directry TTL compatible: All inputs and outputs 

Ordering Information 

Type No. Access time Package 

HM66205L-85 600-mil 
------------ 32-pin DIP 

85ns 

HM66205L-10 100 ns 

HM66205L-12 120 ns 

A18 

A16 2 

A14 3 

A12 4 

A7 5 

A6 6 

A5 7 

A4 8 

A3 9 

A2 10 

A1 11 

AO 12 

1/01 13 

V02 14 

1/03 15 

Vss 16 

Pin Description 

Pin name 

AO-A18 

1/01-1/08 

CS 

WE 

OE 

Vee 

VSS 

HITACHI 

vee 
31 A15 

30 A17 

29 WE 

28 A13 

27 A8 

26 A9 

25 A11 

24 OE 

23 A10 

22 CS 

21 1J08 

20 1J07 

19 1J06 

18 1/05 

17 1J04 

(Top view) 

Function 

Address 

Input/output 

Chip select 

Write enable 

Output enable 

Power supply 

Ground 
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HM6620SL Series 

Block Diagram 

AQ-A16 

A17 
A18 

Vee 

1/01-1/08 

WE 
OE 

Vee 

Vss 

0 

0 

0 

-
0 

..---
0 

'" 
0 

0 

0 

@-y-
@ T 

AO 01 
02 A1 03 

A2 04 
E1 05 

E2 
06 
07 

E3 08 

Decoder "2 

'"""" ~ 
r-

'-
'-------'---

Notes: 1. RAM No.1-No.4: HM628128LT 
2. CMOS Decoder: HD74ACT138FP 

Truth· Table 

Mode es WE OE 

Not selected (Power down) H X X 

Read L H L 

Write L L H 

L L L 

Note: X = Don't care (H or L) 

AQ-A16 
CS1 
CS2 :---.,-: 
1/01-8:RAM : 
WE :No.1: 
OE ------, 

AQ-A16 
CS1 
CS2 :----"'-: 
1/01-8:RAM : 
WE :No.3: 
OE ------, 

I/O 

High-Z 

Dout 

Din 

Din 

HITACHI 

~ AQ-A16 
- CS1 
- CS2 :----"r: 

1/01-8:RAM : 
WE :No.2: 
OE ------, 

- AQ-A16 
'--- CS1 

'-- CS2 :---.'-: 
- 1/01-8:RAM : 

WE :No.4: 
OE ------, 

Current Ref. cycle 

IS8,IS81 

Icc Read cycle (1) - (3) 

ICC Write cycle (1) 

ICC Write cycle (2) 
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HM6620SL Series 
Absolute Maximum Ratings 

Parameter Symbol Ratings Unit 

Voltage on any pin relative to vss VT -0.5 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr Oto+70 DC 

Storage temperature range Tstg -55 to +125 DC 

Storage temperature range under bias Tbias -10 to +85 DC 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unft 

Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.3.1 0.8 V 

Note: 1. -3.0 V for pulse half-width s 30 ns. 

II 
HITACHI 
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HM6620SL Series 

DC Characteristics (Vee = 5 V ± 10%, V SS = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

Input leakage currentent Ilul 8 ~A Vin = VSS to VCC 

Output leakage currentent IILOI 8 ~A CS = VIH' OE = VIH 
or VIIO = VSS to VCC 

Operating power Icc 19 46 mA CS = VIL, others VIHNiL 
supply current: DC 11I0=OmA 

Average operating power ICC1 48 89 mA Min cycle, duty = 100% 
supply current (1) CS = VIL, 11/0 = 0 mA, 

others VIHNIL 

Average operating power ICC2 16 36 mA Cycle time = 1 ~s, duty = 100%, 
supply current (2) 1110=0 mA, CS~O.2V, 

VIH = VCC - 0.2 V, VIL ~ 0.2 V 

Standby power ISB 4 12 mA CS=VIH 
supply current: DC 

Standby power ISB1 8 400 ~A Vin ~OV 
supply current (1) OS = Vcc-0.2 

Output low voltage VOL 0.4 V 10L = 2.1 mA 

Output high voltage VOH 2.4 V 10H =-1.0 mA 

Note: 1. Typical values are at VCC = 5.0 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Typ Max Unit Test conditions Notes 

Input capacitance (1) Cin1 45 pF Vin = 0 V AO-A16, WE, OE 

Input capacitance (2) Cin2 45 pF Vin=OV A17-A18,OS 

Input/output capacitance ClIO 50 pF VI/O= 0 V 1/01 -I/OS 

Note: 1. This parameter is sampled and not 100% tested. 

HITACHI 
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HM6620SL Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Condition 

• Input pulse levels: 0.8 V to 2.4 V • Output load: I TIL Gate and CL = 100 pF 
• Input rise and fall times: 5 ns (Including scope and jig) 
• Input and output timing reference level: 1.5 V 

Read Cycle 

HM6620SL-85 HM6620SL-10 HM6620SL-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Read cycle time tRC 85 100 120 ns 

Address access time tAA 85 100 120 ns 

Chip select access time tACS 85 100 120 ns 

Output enable to output valid toE 45 50 60 ns 

Chip selection to output in low-Z tell 10 10 10 ns 

Output enable to output in low-Z toll 5 5 5 ns 

Chip deselection to output in high-Z teHZ 0 30 0 35 0 45 ns 

Output disable to output in high-Z toHZ 0 30 0 35 0 45 ns 

Output hold from address change tOH 10 10 10 ns 

Read Timing Waveform (1) ·1 

Address 

toE 

II 
Dout ----------; 

HITACHI 
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HM6620SL Series 

Read Timing Waveform (2) *1, *2, *4 

Address 

Dout 

Read Timing Waveform (3) *1, *3, *4 

teHZ 
teLZ 

Dout -------r Data valid 

Notes: 1. WE is high for read cycle. 
2. Device is continuously selected, as .. VIL' 
3. Address should be valid prior to or coinsident with as transition low. 
4. OE=VIL 

HITACHI 
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HM66205L Series 
Write Cycle 

HM66205L-85 HM66205L-10 HM66205L-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twe 85 100 120 ns 

Chip selection to end of write lew 75 90 100 ns 

Address setup time tAS 0 0 0 ns 

Address valid to end of write tAW 75 90 100 ns 

Write pulse width twp 65 75 85 ns 

Write recovery tWR 5 5 10 ns 

Write to output in high-Z tWHZ 0 30 0 35 0 40 ns 

Data to write time overlap tow 35 40 45 ns 

Data hold from write time tOH 0 0 0 ns 

Output active from end of write tow 5 5 5 ns 

Write Timing Waveform (1) (OE Clock) 

twe 
~ .-

Address 

tcw·2 

WE --+-----.+ ........ ...--,. 

twp ·1 

Dout ~~~~~-+-r-r----------------------~---------------

Din --------------------------ocf ~ ~ · II 
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HM6620SL Series 

Write Timing Waveform (2) *S (OE Low Fixed) 

twc 

Address 

WE 

• tow .. "7 "8 

Doot 

tow toH 

Din 

Notes: 1. A write occures during the overlap (twp) of a low CS and low WE. 
2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, VO pins are in the output state. 

The input signals out of phase must not be applied. 
4. If the CS low transition occures simultaneously with the WE low transition or after the WE low 

transition, output remain in a high impedance state. 
5. OE is continuously low. (OE - Vld. 
6. Dout should be held in the phase of the written data during this write cycle. 
7. Dout is the read data of next address. 
8. If CS is low during this period, VO pins are in the output state. 

The input signals which are opposite to the output level should not be applied to VO pins. 

HITACHI 
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HM6620SL Series 

Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention 

Data retention current leeOR 

Chip deselect to data retention time teoR 

Operation recovery time 

Low Vee Data Retention Waveform 

teDR 

Vee 

4.5V 

2.2V 

OV 

2.0 

4 200 

o 

5 

Data retention mode 

VDR ~2.0V 

CS ~ Vee- 0.2 V 

HITACHI 

V 

IlA 

ns 

ms 

cs ~ Vee - 0.2 V, 
A17·A18 ~ Vee - 0.2 V, 
Yin ~ OV 

Vee = 3.0 V, 
CS ~ Vee -0.2 V, 
Yin ~OV 

See retention 
waveform 
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HM66205L Series 
Package Dimension 

2.54 
min 

• 

(0.100 
min.) 

"--'t I~ I~ 1=1 

53.34 max. (2.10) 
[53.60 max. (2.11 max.)] 

1=1 J::I ~ ~ F:1 ~ ~ "'" r-1 
b:::; b:::; b:::; ,..., ,..., ,..., 

.. 2.54 (0.100) 1.30 (0.051) 

7.62 (0.30) 0.35-0.59 
(0.01~.023) 

\ \;, 
\\ 

0.2-0.36 -K 
(0.008-0.014) 00-150 

15.24 (0.600) 

HITACHI 

I 

0.38 (0.015 
min. min.) 

Unit: mm (inch) 

5.84 
max. 

( 0.23 
max.) 
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NOTES 

II 
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