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QUICK REFERENCE GUIDE TO HITACHI MEMORIES

+ MOS RAM
Access | Cycle
Mode Total Type No. Process | Organization| Time | Time | Supply Power Package Maintenance | Page
{word x bit) {ns) (ns) |vottage| Dissipation Only
Max Max V) (W) PinNo| DG | DP | FP | CcP | TFP
HM6268-25 25 25 [ 36
HM6268-35 35 35 0.1m/0.25 [ 36
HM6268-45 4K x 4 45 45 [ 36
HM6268L-25 25 25 [ 36
HMB268L-35 35 35 511/0.25 ° 36
HM6268L-45 45 45 [ 36
16Kb |HM6267-35 CMOS 35 35 20 . 43
HM6267-45 45 45 0.1m/0.2 ° 43
HM6267-55 16K x 1 55 55 ° 43
HM6267L-35 35 35 [ 43
HM6267L-45 45 45 511/0.2 ] 43
HM6267L-55 55 55 [ 43
HM6264A-10 100 100 [ [ 50
HM6264A-12 120 120 0.1m/15m [ o 50
HM6264A-15 150 150 [ [ 50
HM6264AL-10 100 100 [ ° 50
HMB264AL-12 8K x 8 120 120 10p/15m 28 [ ° 50
HMB264AL-15 CMOSs 150 150 LK) 50
HM6264AL-10L 100 100 [ [ 50
HM6264AL-12L 120 120 10u/15m [ ° 50
HMB264AL-15L 150 150 [ [ 50
HM6288-25 25 25 [ [ 59
HM6288-35 35 35 22 ] [ 59
HM6288L-25 25 25 0.1m/0.3 24 [ . 59
Static HM6288L-35 35 35 +5 (SOJ) [ ] 59
HM6788-25 16K x 4 25 25 [ [ 67
HM6788-30 30 30 10m/0.23 ° [ 67
HM6788H-15 Bi-CMOS 15 15 22 . ° 71
HM6788H-20 20 20 0.28 [ [ 71
HMB788HA-12 12 12 [ 75
HME788HA-15 15 15 0.3 [ 75
HM6788HA-20 20 20 ] 75
HM6289-25 25 25 [ 80
HM6289-35 35 35 [ 80
HM6289L-25 CMOS 25 25 0.1m/0.3 [ 80
HM6289L-35 35 35 [ 80
64Kb [HM6789-25 25 25 [ ] [ 91
HM6789-30 16K x 4 30 30 0.23 24 [ [ ° 91
HM6789H-15 (with OEY) 15 15 ° [ [ 98
HM6789H-20 Bi-CMOS 20 20 0.28 [ [ ] 98
HM6789HA-12 12 12 [ ) 105
HM6783HA-15 15 15 0.3 ° ° 105
HMB789HA-20 20 20 [ [ 105
HM6287-45 45 45 [ [ 113
HM6287-55 55 55 0.1m/0.3 ° ° 113
HM6287-70 70 70 [ [ 113
HM6287L-45 45 45 22 [ [ 113
HM6287L-55 55 55 101/0.3 [ o 113
HM6287L-70 CMOS 70 70 o [ 113
HM6287H-25 25 25 [ [ 120
HM6287H-35 35 35 0.1m/0.3 22 ° . 120
HM6287HL-25 64K x 1 25 25 24 [ [ 120
HM6287HL-35 35 35 10p/0.3 | (80J) [ [ 120
HM6787-25 25 25 [ [ 129
HM6787-30 30 30 0.18 22 ° [ 129
HM6787H-15 15 15 ° [ [ 134
HM6787H-20 Bi-CMOS 20 20 0.21 22 ] [ [ 134
HM6787HA-12 12 12 24 [ ° 139
HM6787HA-15 15 15 0.3 (S0J) . [ 139
HM6787HA-20 20 20 ° . 139
@ HITACHI

Hitachi America, Ltd. ¢ Hitachi Plaza ® 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300 \%



QUICK REFERENCE GUIDE

« MOS RAM
Access | Cycle
Mode Total Type No. Process | Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) (ns) (ns) |voltage| Dissipation Only
Max Max V) (W) PinNo| DG | DP | FP | cP [ TFP
HM62256-8 85 85 [ 144
HM62256-10 100 100 [ [ 144
HM62256-12 120 120 0.2m/40m o] e 144
HM62256-15 150 150 o | e 144
HM62226L-8 85 85 o [ 144
HM62256L-10 100 100 el e 144
HM62256L-12 120 120 10p/40m o o 144
HM62256L-15 150 150 ol o 144
HM62256L-10SL 32K x 8 100 100 [] [] 144
HM62256L-12SL 120 120 10p/40m o] e 144
HMB2256L-15SL CMOS 150 150 ol e 144
HM62256A-8 85 85 o | e 152
HM62256A-10 100 100 [ 152
HM62256A-12 120 120 0.2m/40m ° [ 152
HM62256A-15 150 150 ] ] 152
HM62226AL-8 85 85 ol e ° 152
HM62256AL-10 100 100 ° ° [ 152
HMB62256AL-12 120 120 10p/40m 28 ol @ ° 152
HM62256AL-15 150 150 ol o [ 152
HM62256AL-8SL 85 85 ° [ [ 152
HMB2256AL-10SL 100 100 el @ [ 152
HM62256AL-12SL 120 120 30p/0.3 o ° ° 152
HM62256AL-15SL 150 150 ° ° ° 152
HM62832H-25 25 25 o [ 160
HM62832H-35 35 35 0.1m/0.3 [ . 160
HM62832UH-15 15 15 [ o 166
256Kb |HM62832UH-20 20 20 15p/0.55 [ ° 166
HMB2832UHL-15 15 15 ° [ 166
HM62832UHL-20 [ 20 20 15u/0.4 ] ° 166
HM67832SH-10 10 10 [ 173
Static HM678328H-12 Bi-CMOS 12 12 +5 0.4 [ 173
HM6208H-25 25 25 ° [ 181
HM6208H-35 35 35 0.1m/0.3 [ o 181
HM6208HL-25 CMOS 25 25 [ ] 181
HM6208HL-35 35 35 30p/0.3 ° ° 181
HM6708A-15 15 15 ° [ 188
HM6708A-20 20 20 0.45 [ ] 188
HM6708A-25 25 25 ° ° 188
HM6708SH-10 10 10 [ 193
HM6708SH-12 64K x 4 12 12 0.4 ° 193
HM6709A-15 Bi-CMOS 15 15 28 . ° 202
HM6709A-20 20 20 0.45 ° ° 202
HMB6709A-25 25 25 [ [ 202
HM6709SH-10 10 10 [ 209
HM6709SH-12 12 12 0.4 [ 209
HM6207H-25 25 25 ] [ 217
HM6207H-35 35 35 0.1m/0.3 [ [ 217
HM6207HL-25 CMOS 25 25 [ ° 217
HM6207HL-35 256K x 1 35 35 20p/0.3 24 . . 217
HM6707A-15 15 15 ° o 224
HM6707A-20 Bi-CMOS 20 20 0.45 [ [ 224
HM6707A-25 25 25 [ ] 224
HM62932-15 15 15 ° 229
HM62932-20 20 20 [ 229
HM62932L-15 15 15 [ 229
288Kb |HM62932L-20 CMOS 32K x 9 20 20 15p/0.35 32 ° 229
HM620932-15 15 15 [ 237
HM62D932-20 20 20 [ 237
HM62D932L-15 15 15 [ 237
HM62D932L-20 20 20 [ 237
G HITACHI
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QUICK REFERENCE GUIDE

- MOS RAM
Access | Cycle
Mode Total Type No. Process | Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) (ns) (ns) |Voltage| Dissipation Only
Max Max v) (W) PinNol DG | DP [ FP [ cP | TFP

HM628128-7 70 70 [ [] [ 245

HM628128-8 85 85 ol e [ 245

HM628128-10 100 100 0.1m/75m [ [ [ 245

HM628128-12 128K x 8 120 120 32 o] o [ 245

HM628128L-7 70 70 o | o [ 245

HM628128L-8 85 85 e | o [ 245

HM628128L-10 100 100 10u/75m o !l o [ 245

HM628128L-12 120 120 [ [ ° 245

HM624256A-20 20 20 [ [ 257

HM624256A-25 25 25 [ [ 257

HM624256A-35 35 35 [ [ 257

HM624256AL-20 20 20 28 . o 257

1Mb  [HM624256AL-25 256K x 4 25 25 ° ° 257
[HM624256AL-35 35 35 [ [ 257

HM624257-35 35 35 ° 267

HM624257-45 45 45 0.1m/0.35 ] 267

HM624257L-35 35 35 32 [ 267

HM624257L-45 45 45 ] 267

HM621100A-20 20 20 ] [ 275

HM621100A-25 25 25 ° [ 275

HM621100A-35 Mx1 35 35 28 [] [] 275

HM621100AL-20 20 20 [ [ 275

HM621100AL-25 25 25 ° [J 275

HM621100AL-35 35 35 o [ 275

HM628512-5 55 55 o | o 281

HM628512-7 70 70 [ [ 281

HM628512-8 85 85 el e 281

Static HM628512-10 CMOS 100 100 +5 ] [] 281
HM628512L-5 55 55 [ ] 281

HM628512L-7 70 70 o | o 281

4Mb  |HM628512L-8 512K x 8 85 85 10/75m el e 281
HM628512L-10 100 100 [ [] 281

HM628512L-5L 55 55 o] e 281

HM628512L-7L 70 70 [ . 281

HM628512L-8L 85 85 el e 281

HM628512L-10L 100 100 [ K] 281

HM624100-25 25 25 o | o 295

HM624100-30 30 30 0.05/0.75 32 [ ] 295

HM624100-35 35 35 o | o 295

HM624100-45 1Mx 4 45 45 [ ° 295

HM624100L-30 30 30 el e 295

HM624100L-35 35 35 0.5m/0.7 ° ° 285

HM624100L-45 45 45 [] [ 295

HM621400-25 25 25 [ [J 302

HM621400-30 30 30 0.05/0.75 o | e 302

HM621400-35 35 35 [ ) 302

HM621400-45 4Mx 1 45 45 [ [] 302

HM621400L-30 30 30 [ K] 302

HM621400L-35 35 35 0.5m/0.7 [ [ 302

HM621400L-45 45 45 o | o 302

Static HM66205L-85 85 85 [ 288
RAM 4Mb  |HM66205L-10 512K x 8 100 100 401/80m 32 o 288
Module HM66205L-12 120 120 [ 288
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QUICK REFERENCE GUIDE

+» Cache Static RAM and Fast SRAM Modules

Access | Cycle
Mode Total Type No. Process | Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) (ns) (ns) |Voltage| Dissipation Only
Max Max V) (W) PinNo| DG | DP | FP | CP | TFP
HM62A168-25 25 25 [ 311
HM62A168-30 8K x 16 30 30 [ 311
120Kb |HM62A168-35 (2 way) 35 35 [ 311
HM62A168B-25 25 25 . 311
HM62A168B-35 35 35 [ 311
HM62A188-25 25 25 1.1 (max) | 52 [ 311
HM62A188-30 8K x 18 30 30 ° 311
128Kb |HM62A188-35 (2 way) 35 35 [ 311
HM62A188B-25 25 25 [ 311
HM62A188B-35 35 35 [ 311
HM62A932-14 14 20 [ 323
Cache | 288Kb {HM62A932-19 32K x 9 19 25 TBD 44 [ 323
Static HM62A932-24 24 30 o 323
RAMs HMB2A932-34 34 40 [ 323
HMB2A2016-17 CMOS 17 17 +5 ] 333
328Kb |HM62A2016-20 8K x 20 20 20 ° 333
HM62A2016-25 (2 way) 25 25 1.1 (max) | 52 [ 333
HM62A2016-30 30 30 [ 333
1Mb  [HM62A8128-20 128K x 8 30 20 [ 346
1.2Mb |HM62A9128-20 128K x 9 30 20 25m/0.75 32 [ 346
HB66B1616A-25 16K x 16 25 25 355
Fast 256Kb |HB66B1616A-35 (module) 35 35 0.4m/1.2 36 355
SRAM HB66A2568A-25 256K x 8 25 25 365
Module | 2Mb |HB66A2568A-35 (module) 35 35 0.8m/2.4 60 365
« MOS Pseudo Static RAM
Access | Cycle
Mode Total Type No. Process | Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) | (ns) (ns) |voltage| Dissipation Only
Max Max V) (W) PinNo| DG | DP | FP | CP | TFP
HM65256B-10 100 160 ° [] 375
HM65256B-12 120 190 [ [J 375
HM65256B-15 150 235 [ [ 375
256Kb |HM65256B-20 32K x 8 200 310 2m/0.175 | 28 [ [ 375
Pseudo HM65256BL-10 100 160 o [ 375
Static HM65256BL-12 120 190 [ ° 375
HM65256BL-15 150 235 o | o 375
HM65256BL-20 200 310 o | @ 375
HM658128A-8 80 130 [ o ° 383
HM658128A-10 100 160 [ ° o 383
HM658128A-12 120 190 [ ° [ 383
HM658128AL-8 80 130 [ [ [ 383
iMb |HM658128AL-10 CMOS 128K x 8 100 160 +5 | 0.35m/0.25 [ [ o 383
HM658128AL-12 120 190 [ ° o 383
HM658128AL-8L 80 130 [ [ [ 383
HM658128AL-10L 100 160 [ ° [ 383
HMB58128AL-12L 120 190 32 [ [ [ 383
HM658512-8 80 130 [ [ 395
HM658512-10 100 160 o] e 395
HM658512-12 120 190 [ [ 395
HM658512L-8 80 130 ° [ 395
4Mb |HM658512L-10 512K x 8 100 160 0.2m/0.25 [ ° 395
HM658512L-12 120 190 o | o 395
HMB58512L-8L 80 130 [ 395
HM658512L-10L 100 160 [ [ 395
HM658512L-12L 120 190 [ [ 395
G HITACHI
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QUICK REFERENCE GUIDE

-« ECL RAM
Access | Cycle
Mode Total Type No. Process |Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) [ (ns) (ns) {voltage| Dissipation Only
Max Max V) (W) PinNof DG | FG | CG

HM10494-10 10 10 ] [J 404

HM10494-12 16K x 4 12 12 0.8 28| @ ] 404

ECL 64Kb |[HM10490-10 10 10 -5.2 [ 408
10K HM10490-12 64K x 1 12 12 0.57 2| e 408
256Kb |HM10500-15 256K x 1 15 15 0.52 24| @ 412
HM100494-10 10 10 [ [ 417

64Kb |HM100494-12 16K x 4 12 12 0.65 8| 0| @ 417

ECL HM100504-10 10 10 ° 421
100K | 256Kb |HM100504-12 Bi-CMOS| 64Kx 4 12 12 -45 05 [ 421
HM100500-18 256K x 1 18 18 0.5 241 @ ° 425

HM100514-15 256K x 4 15 15 0.8 32 ] 430

iMb |HM100510-15 1Mx1 15 15 0.7 28 [] 434
HM101494-10 10 10 o | o 438

HM101494-12 16K x 4 12 12 0.75 28|00 438

64Kb [HM101490-10 10 10 [ 442
HM101490-12 64K x 1 12 12 0.57 2| e 442

ECL HM101504-10 10 10 -5.2 [ 446
101K 256Kb |HM101504-12 64K x 4 12 12 0.5 28 [ 446
HM101500-15 256K x 1 15 15 0.5 24 o | o 450

HM101514-15 256K x 4 15 15 0.8 32 [J 454

1Mb |HM101510-15 1Mx 1 15 15 0.7 28 [ 458

« FIFO Memory
Access | Cycle
Mode Total Type No. Process |Organization| Time | Time | Supply Power Package Maintenance | Page
(word x bit) | (ns) (ns) [vottage| Dissipation Only
Max Max V) (W) PinNo| DG | DP | FP | CP | TFP

HM63921-20 20 20 [ 465

18Kb |HM63921-25 2Kx 9 25 25 [ 465
HM63921-35 CMOS 35 35 0.6 ] 465

FIFO HM63941-20 20 20 +5 (max) 28 [ 477
36Kb |HM63941-25 4K x 9 25 25 o 477
HMB3941-35 35 35 [ 477

The package codes apply to the material as follows:

DP  Dual In-line Package—Plastic

DG Dual In-line Package—Ceramic

FP  Flat Package/SOP (Dual = 2-sided; Quad. = 4-sided)—Plastic
FG Flat Package—Ceramic

TFP Thin SOP—Plastic

CG  Chip Carrier (4-sided)—Ceramic

CP  J-lead Package (SOJ = 2-sided; PLCC = 4-sided)—Plastic
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Bl PACKAGE INFORMATION

¢ Dual-in-line Plastic

Unit: mm (inch) Scale 1/1
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¢ Dual-in-line Plastic

PACKAGE INFORMATION

Unit: mm (inch) Scale 1/1
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Applicable ICs

DP-20N HMG6268P Series, HM6268LP Series, HM6267P Series, HM6267LP Series

DP-22N HM6287P Series, HM6287LP Series

DP-22NB HMG6288P Series, HM6288LP Series, HM6788P Series, HM6788HP Series, HM6788HAP Series,
HMG6287HP Series, HM628THLP Series, HM6787P Series, HM6787HP Series, HM6787THAP Series,
HM678THAIJP Series

DP-24NC HM6789P Series, HM6789HP Series, HM6789HAP Series, HM6208HP Series, HM6208HLP Series,
HM6708AP Series, HM6207HP Series, HM6207HLP Series, HM6707AP Series

DP-28 HM6264AP Series, HM6264ALP Series, HM6264ALP-L Series, HM62256P Series, HM62256LP Series,
HM62256LP-L Series, HM65256BP Series, HM65256BLP Series, HM62256AP Series, HM62256ALP Series,
HMG62256ALP-SL Series

DP-28C HMG624256P Series, HM624256LP Series, HM624256AP Series, HM624256ALP Series, HM621100AP Series,
HMG621100ALP Series

DP-28N HMG6264ASP Series, HM6264ALSP Series, HM6264ALSP-L Series, HM6709AP Series

DP-28NA HM62832HP Series, HM62832UHP Series, HM67832SHP Series, HM63921P Series, HM63941P Series,
HM62256ASP Series, HM62256ALSP Series, HM62256ALSP-SL Series

DP-32 HM658128ALP Series, HM658128 ALP-L Series, HM658128 ADP Series, HM658128DP Series,
HMG658128LP Series, HM658512LP Series, HM658512P Series, HM628128P Series, HM628128LP Series,
HMG628128LP-SL Series, HM628512P Series, HM628512LP Series, HM628512LP-L Series
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PACKAGE INFORMATION
Unit: mm (inch) Scale 1/1

e CERDIP
e DG-22N * DG-24V
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Applicable ICs
DG-22N HM10490 Series, HM 101490 Series
DG-24V HM10500 Series, HM 100500 Series
DG-28N HM10494 Series, HM 100494 Series, HM 101494 Series
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Package Information

Unit: mm (inch) Scale 1'%

e Flat Package
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Package Information

¢ Flat Package Unit: mm (inch) Scale 115
* FP-32D
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Package Information

* Flat Package Unit: mm (inch) Scale 11
¢ FG-28D
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Package Information

¢ Flat Package

Unit: mm (inch) Scale 1

* FG-28DA
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Package Information

* Flat Package Unit: mm (inch) Scale 115,
* FG-32D
16.59 max £
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Applicable ICs
FP-28D HMG6264AFP Series, HM6264ALFP Series, HM6264ALFP-L Series
FP-28DA HMG6264AFP Scries, HM6264ALFP Series, HM6264ALFP-L Series, HM62256FP-T Series,

HM62256LFP-T Series, HM62256LFP-SLT Series, HM65256BFP-T Series, HM65256BLFP-T Series,
HM62256AFP-T Series, HM62256 ALFP-T Series, HM62256 ALFP-SLT Series

FP-32D HM628128FP Series, HM628128LFP Series, HM658128DFP Series, HM658128LFP Series,
HM658512LFP Series, HM658512DFP Series, HM65256BFP-T Series, HM652S6BLFP-T Series,
HM62256AFP-T Series, HM62256 ALFP-T Series, HM62256 ALFP-SLT Series, HM628128LFP-SL Series,
HM628512FP Series, HM628512LFP Series, HM628512LFP-SL Series, HM658128 ALFP Series,
HM658128 ALFP-L Series, HM658128 ADFP Series

FG-24A HMI100500F Series, HM101500F Series

FG-28D HM10494F Series, HM100494F Series, HM101494F Series

TFP-32DA HMG628128T Series, HM628128LT Series, HM62256A Series, HM62256AL. Series

FG-28DA HM I01S10F Series, HM100510F Series

FPG-28DB HMI00504F Series

FG-32D HMI00S4F Series, HM101514F Series
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PACKAGE INFORMATION
e TSOP Packages

Unit: mm (inch) Scale 11,

* TFP-32D

P =

——

18.40(0.724)

1

0,200.10

(0.00820.004)

16
10.50(0. 020,

410.08(0,003)

: 0.10(0.004)

* TFP-32DA

o5 0~5
siS
Sis (0.02020,004)
SIg 14.0%0.2
= (9.55120.008)

.0(0.315)

=]

32 1

12.40(0.488)

1

i
F5000.020)
.
© SR [0 ®

"
-

I
~

(0.05max)

Applicable ICs
TFP-32D HMG628128LT Series, HM628128LR Series
TFP-32DA HM62256ALT Series, HM62256ALT-SL Series, HM658128ALT-L Series, HM658128ALT Series,

HM658128ADT Series

* Leadless Chip Carrier

Unit: mm (inch) Scale 11,
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Applicable ICs
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PACKAGE INFORMATION

¢ Flat Package (J-bend Leads) Unit: mm (inch) Scale 11

e CP-28DN e CP-32D
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Applicable ICs
CP-24D HM6288IP Series, HM6288LIP Sseries, HM6289JP Series, HM6289LJP Series, HM6789JP Series,

HM6789HIP Series, HM6789HAIJP Series, HM6287HJP Series, HM6287THLIP Series,
HM6787THIP Series, HM6287HAIJP Series, HM6208HJP Series, HM6208HLIJP Series,
HM6708AJP Series, HM6207HIP Series, HM6207HLJIP Series, HM6207AJP Series

CP-28D HM624256JP Series, HM624256LIP Series, HM624256AJP Series, HM624256ALJP Series,
HMG621100AJP Series, HM621100ALJP Series

CP-28DN HMG62832HJP Series, HM62832UHJP Series, HM62832SHIJP Series, HM6709AJP Series

CP-32D HM624257JP Series, HM624257LJP Series, HM101504JP Series, HM62A8128JP Series, HM62A9128JP Series
HM624100JP Series, HM624100JLP Series, HM621400JP Series, HM621400JLP Series

CP-32DN HM62932JP Series, HM62932LIP Series, HM62D932JP Series, HM62D932LJP Series
CP-44 HM62A932CP Series
CP-52 HM62A168CP Series, HM62A188CP Series, HM62A2016CP Series
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B RELIABILITY OF HITACHI IC MEMORIES

RELIABILITY CHARACTERISTICS FOR
SEMICONDUCTOR DEVICES
Hitachi semiconductor devices are designed,
manufactured and inspected so as to achieve a
high level of reliability. Accordingly, system relia-
bility can be improved by combining highly reli-
able components along with proper environmen-
tal conditions. It is important to examine
semiconductor device characteristics in light of
their reliability.

e Semiconductor devices are essentially struc-
ture sensitive as seen in surface phenomenon.
Fabricating the device requires precise control
of a large number of process steps.

e Device reliability is partly governed by elec-
trode materials and package materials, as well
as by the coordination of these materials with
the device materials.

e Devices employ thin-film and fine-processing
techniques for metallization and bonding. Fine
materials and thin film surfaces sometimes ex-
hibit physically different characteristics from
the bulks.

e Semiconductor device technology advances
drastically: Many new devices have been de-
veloped using new processes over a short per-
iod of time. Thus, conventional device reliabil-
ity data cannot be used in some cases.

e Semiconductor devices are characterized by
volume production. Therefore, variations
should be an important consideration.

¢ |nitial and accidental failures are only consid-
ered to be semiconductor device failures
based on the fact that semiconductor devices
are essentially operable semipermanently.
However, wear failures caused by worn materi-
als and migration should also be reviewed
when electrode and package materials are not
suited for particular environmental conditions.

e Component reliability may depend on device
mounting, conditions for use, and environ-
ment. Device reliability is affected by such fac-
tors as voltage, electric field strength, current
density, temperature, humidity, gas, dust,
mechanical stress, vibration, mechanical
shock, and radiation magnetic field strength.

Initial failure region
: Declining failure rates (m<1)

Wearout failure regior

n
! Rising failure rates (m>1)
Reduced failure rate
by maintenance
Speicfied failure rate
———————————————————————— 7 e e -

£
i .
5 |
E ! Random failure region m . Weibull distribution
: * Constant failure rates (m=1) form parameter
]
;__ Useful longevity
—_—
Time (t)

Figure 1 Typical failure rate curve

Device reliability is generally represented by the
failure rate. ‘Failure’ means that a device loses its
function, including intermittent degradation as
well as complete destruction.

Generally, the failure rate of electric components
and equipment is represented by the bathtub
curve shown in Figure 1. For semiconductor de-
vices, the configuration parameter of the Weibull
distribution is smaller than 1, which means 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 de-
vices. Semiconductor device reliability can be
physically represented as well as statistically.
Both aspects of failures have been thoroughly an-
alyzed to establish a high level of reliability.

SEMICONDUCTOR FAILURE TYPES AND
THEIR MECHANISM

Semiconductor device failures are categorized as
disconnection, short-circuit, deterioration and
miscellaneous failures. These are summarized in
Table 1. Typical failure mechanisms are:

Surface Deterioration

The pn junction has a charge density of 1014-
1020/cm3. If charges exceeding the above den-
sity are accumulated on the pn junction surface,
particularly adjacent to a depletion layer, electric
characteristics of the junction tend to be easily
varied. Although the surface of such devices as
planar transistors is generally covered with a
SiO5 film and is in an inactive state, the possibility
of deterioration caused by surface channels still
exists. Surface deterioration depends heavily on
applied temperature and voltage and is often han-
dled by the reaction model.

O HITACHI
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Table 1 Failure Modes, Mechanisms and Related Causes

Reliability of Hitachi IC Memories

Failure modes

Failure mechanisms

Failure related causes

Withstanding voltage Pin hole, Crack, Uneven Passivation Surface oxide film,
reduced, Short, Leak thickness, Contamination, Insulating film between
current increased, hgg Surface inversion, Hot wires
degraded, Threshold carrier injected
voltage variation, Noise
Open, Short, Resistance Flaw, Void, Mechanical Metallization Interconnection,
increased damage, Contact, Through hole
Break due to uneven
surface, Non-ohmic
contact, Insufficient
adhesion strength,
Improver thickness,
Electromigration,
Corrosion
Open, Short Bonding runout, Connection Wire bonding,
Resistance increased Compounds between Ball bonding
metals, Bonding position
mismatch, Bonding
damaged
Open, Short Disconnection, Wire lead Internal connection
Sagging, Short
Withstanding voltage Crystal defect, Diffusion, Junction diffusion,
reduced, Short Crystallized impurity, Junction Isolation
Photo resist mismatching
Open, Short, Unstable Peeling, chip, Crack Die bonding Connection between die

operation, Thermal
resistance increased

and package

Short, Leak current
Increased, Open,
Corrosion disconnection,
Soldering failure

Integrity,

moisture ingress,
Impurity gas, High
temperature, Surface
contamination, Lead rust,
Lead bend, break

Package sealing

Packaging, Hermetic
Seal, Lead plating,
Hermetic package &
plastic package, Filler
gas

Short, Leak current

Dirt, Conducting foreign

Foreign matter

Foreign matter in

increased matter, Organic carbide package
Short, Open, Fusing Electron destroyed Input/output pin Electrostatistics,
Excessive Voltage,
Surge
Soft error Electron hole generated Disturbance « particle
Leak current increased Surface inversion High electric field
G HITACHI
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Reliability of Hitachi IC Memories

One example is surface deterioration caused by
hot carriers. Hot carriers are generated when
such devices as MOS dynamic RAMs are oper-
ated at a voltage near the minimum breakdown
voltage (BVpg) by raising internal voltage and
when a strong electric field is established near the
MOS device’s drain resulting from reduced de-
vice geometry from 2 um to 0.8 um. Generated hot
carriers may affect surface boundary characteris-
tics on a part of the gate oxide film, resulting in
degradation of threshold voltage (V1) and
counter conductance (gm). Hitachi devices em-
ploy improved design and process techniques to
prevent these problems. However, as processes
becomes finer, surface deterioration may possi-
bly become a serious problem.

Electrode-Related Failures

Electrode-related failures have become increas-
ingly important as multi-layer wiring has become
more complicated. Noticeable failures include
electromigration and Al wiring corrosion in plastic
sealed packages.

ELECTROMIGRATION

This is a phenomenon in which metal atoms are
moved by a large current of about 106 A/cm?2 sup-
plied to the metal. When ionized atoms collide
with the current of scattering electrons, an ‘elec-
tron wind’ is produced. This wind moves the metal
atoms in the opposite direction from the current
flow, which generates voids at a negative elec-
trode, and hillock and whiskers at an opposite
one. The generated voids increase wiring resist-
ance and cause excessive currents to flow in
some areas, leading to disconnection. The gener-
ated whiskers may cause shortcircuits in multi-
metal line.

MULTI-METAL LINE RELATED FAILURES
Major failures associated with multi-metal line in-
clude increased leak currents, shortcircuits
caused by a failed dielectric interlayer, and in-
creased contact metal resistance and disconnec-
tion between metal wirings.

AL LINE CORROSION AND DISCONNECTION
When plastic encapsulated devices are sub-
jected to high-temperatures, high-humidity or a
bias-applied condition, Al electrodes in devices
can cause corrosion or disconnection (Figure 2).
Under high-temperature and high-humidity, cor-
rosion is randomly generated over the element
surface. However, after an extended period of
time, the corrosion has not significantly in-
creased. Accordingly, this failure is possibly due

Moiture Resistance Test

i High Temp and
High Temp and i emp |
High Humidity :inlxh Ii:usmndny
Higher Potential Lower Potential
I Random J Ara ’ o

b

—2z
— | &

I

Intergranular

Pit Corrosions h
Corrosions

Pit Corrosions
Figure 2 Categorized Al corrosion mode

to aninitial failure associated with manufacturing.
It is also verified that this type of failure can be
generated when the adhesion surface between
an elementand resin is separated or when foreign
materials are attached to the element with human
saliva. Under a bias-applied, high-temperature,
high-humidity condition, corrosion is generated in
higher potential areas while in lower potential
areas, grain 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 re-
sistivity of sealed resin. The Al line corrosion
mechanism described above is summarized in

Figure 3.
Moisture Melting
Penetration Corrosive Impurity Mechani
Moisture
Penetration

Moisture Penetrat-
Adhesion Surface Chip & Lead l
Sepated Contamination K

es Resin Bulk
Melting Corrosi
W / Passivation Film elting Lorrosive

Impurity in Moisture
T { 2; \
A Chip-resin
Separated
Mold
Releasmg ondmg Pad
Chip-resin Passivation
Boundary Stress Defect

Corrosive
Water film
1
Chip-resin Boundary | Al Electrode Exposed J

Impurity
in Resin

Al Electrode
Exposed
Separated Al Comosion || Al Comrosion

Figure 3 Plastic package cross section and Al corrosion
mechanism
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Bonding Related Failures

DEGRADATION CAUSED BY INTERMETALLIC
FORMATION

Bonding strength degradation and contact resist-
ance increase are caused by compounds formed
in connections between Au wire and Al film. This
is the most serious problem in terms of reliability.
The compounds are formed rapidly during bond-
ing and are increased through thermal treatment.
Consequently, Hitachi products are subjected to
a lower-temperature, shorter-period bonding
whenever possible.

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 resuits from in-
creased crystal grains due to heat application
when forming a ball at the top of an Au wire, or
from an impurity introducing to the intergranular
system. Bonding under usual conditions with no
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.

CHIP CRACK

With the increase in chip size associated with the
increased number of incorporated functions,
more problems can occur 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 con-
trast, large stress is applied to a pellet due to its
strength and high temperature resistance for at-
tachment, which may result in critical chip de-
fects. Today, the chip destruction limit can be de-
termined by finite-element analysis and by
distortion measurement using a fine accuracy
gauge. ldeally, Au-silicon eutectic should be
evenly applied over the entire surface. However,
this is difficult due to the existence of a silicon
oxide film on the silicon back surface. Therefore,
specifications for Au-silicon eutectic have been
established based on stress analysis and thermal
cycling test results.

REDUCED MAXIMUM POWER DISSIPATIONS
Heat fatigue due to thermal expansion coefficient
mismatch among different materials deteriorates
thermal resistance, resulting in decreased maxi-
mum power dissipations.

Reliability of Hitachi IC Memories

Sealing Related Failures

Hermetically sealed packages, including metal,

glass, ceramic, and all other types, have the pos-

sibility of the following failures.

1. Al line corrosion on the chip surface due to
slight moisture and reaction between the dif-
ferent ionized materials.

2. Intermittent moving foreign metals short.

3. Al line corrosion due to extraneous Ho0O
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 parastic effects and
metal shorts. The foreign matter detection
method is specified by MIL-STD-883C, PIND

(Particle Impact Noise Detection) Test. The PIND

test consists of filtering a particle impact wave-

form (ultrasonic waveform), detecting it with a mi-

crophone and then amplifying it.

Disturbance

ELECTROSTATIC DISCHARGE
DESTRUCTION

Destruction caused by electrostastic discharge is
a problem common to semiconductor devices. A
recent report introduced three modes of this fail-
ure; the human body model, charged device
model and field induced model.

The human body is easily charged. A person just
walking across a carpet can be charged up to
15000 V. This voltage is high enough to destroy a
device. An equivalent circuit of the human body
model is shown in Fig. 4. The human body’s ca-
pacitance Cb and resistance Rb are 100 to 200 pF
and 1000 to 20009, respectively. Assuming a
body is charged with 2000V, the dissipated en-
ergy is obtained as follows: With a time constant
of 107 sec, the dissipated energy is 2 KW, which
is enough to destroy a small area of a chip.

F—wA—e

(e Rb Rd Re

C6 — Human Body Capacity

Rb — Human Body Resistance

Rd— Device Resistance

Rec — Resistance Between Device and Ground

E= %va* =02x10°J

Figure 4 Equivalent circuit of human body model
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Reliability of Hitachi IC Memories

In the charged device model, charges are accumu-
lated in a device, not a human body, and dis-
charged through contact resistance during a short
time. The equivalent circuit of this model is shown
in Fig. 5. Device size and device position relative to
GND 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 neighboring
high voltage material. Since the capacitor of de-
vice or lead of device acts like an antenna, the
following cases will possibly cause destruction:
1) adevice is incorporated into a high electric field
such as a CRT, 2) a device is left under a high-
frequency electric field and 3) a device is moved
with a container charged at high voltage, such as
a tube.

Vo >—MW——a <
;‘;ﬁ 1,
B —

Figure 5 Equivalent circuit of charging model

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 can occur when:
1) an accidental surge voltage exceeds the maxi-
mum rating, 2) there is a power supply ripple, 3)
an unregulated power supply and noise is applied
or4) adevice is operated from two sources having
different set-up voltages. These cases can cause
input or output current to flow in the opposite di-
rection from usual flow, which triggers parasitic
thyristors. This results in excessive current flow-
ing between a power supply and ground. This
phenomenon continues until the power is turned
off or the flowing current reduced to a certain
level. Once latch-up occurs in an operating de-
vice, the device will be destroyed.

Much effort should be made in designing circuits
to prevent latch-up. Latch-up triggering input or
output currents start to flow under the following
conditions:

V<inVce or Vin < GND for input level
V> outVege or Vout < GND for input level

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

Soft errors

When « particles are generated from uranium or
thorium in a package the silicon surface of an LSI
chip, electron-hole pairs are formed which act as
noise to data lines and other floating modes,
causing temporary soft errors. This phenomenon
is shown in Fig. 6. Only electrons from among the
electron-hole pairs are only collected to 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 simula-
tion and irradiation tests to prevent soft errors. In
some cases, organic material, PIQ, is applied to
the surface of the device.

Figure 6 Soft error caused by « particles in dynamic memory
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FINE GEOMETRY RELATED PROBLEMS

In response to higher integration requirements for
memories and microcomputers, LS| geometry
has been reduced in the way of 3 um — 2 ym —
1.3 um — 0.8 um.

The problems associated with finer geometry are
shown in Table 2.

Table 2 Finer geometry related problems

Item Problems Countermeasure
5V single supply * Breakdown voltage of gate oxide films Oxide film formation process
voltage ® SiO; defects improved

® Cleaning

® Gettering

® Screening

Surface passivation film improved
® Metallization improved

® Design/layout improved

® Process improved

Horizontal dimension
reduction

Soft errors by « particles

Al reliability reduced

CMOS latch up

Mask alignment margin reduced
Hot carriers

Higher breakdown voltage not permitted
Electrostatic discharge resistance reduced

Vertical & horizontal
dimension reduction

Use of low voltage examined
® Configuration improved
® Protection circuits enhanced

RELIABILITY TEST DATA ON of bipolar. These devices can attain the high

Hi-BiCMOS MEMORY

Hi-BiCMOS memory is newly designed based on
the latest fine machining technologies which fea-
tures the low electric consumption/high integrity
of CMOS and the high speed/high drivability

speed of ECL and the low electric consumption of
CMOS. Input and output level supports both ECL
and TTL. Reliability test data with the HM100490-
15 (64k-words x 1-bit) and the HM6788P-25 (16k-
words x 4-bits) are listed in Tables 3 and 4.

Table 3 Results of Hi-BiCMOS Memory Reliability Tests

HM100490-15 (Cerdip) HMG6788P-25 (Plastic)
Test item i Test ite i Remark:
Te§l Samples Tot@l test | Eailures | Failure tem Te.s t Samples Te§t 5t | Failures Failure emarks
conditon time rate condition time rate
High
. tempera- *
High- re T,=125°C | oo | CH | w4 vh |
tempera- pulse Vee=5.0V 42105 4.8x10° e
ture T,=125°C 380 CH. 0 Lg opera- matter
pulse  |[Vgg=-4.5V 3.8x 105 2.4x100| 2
cpera: Moisture
tion Ois! o
' endur- | TCBERH 9 faaxios| ) |asxi06
ance
High- Pressure
temp. T,=200°C 330 3.3x10° 0 3.0x10°6 cooker 121°C100%RH 80 0.16% 10% 0 6.3x10
storage

Table 4 Results of Hi-BiCMOS Memory Environmental Tests

Test item Test condition HM100490-15 (Cerdip) HM6788P-25 (Plastic)
Samples Failure Samples Failure
Temperature cycling -55°C ~-150°C 100 cyles 180 0 180 0
Soldering heat 250°C 10 seconds 22 0 22 0
Thermal shock 0°C ~100°C 10 cycles 50 0 50 0
Mechanical shock 1500G, 0.5ms Three times each 22 0 _ _
for X, Yand Z
Variable frequency 100 ~200Hz, 20G Three times each 2 0 . _
for X, Yand Z
Constant acceleration 20000G, 1 minute, each 22 0 — —
for X, Yand Z
G HITACHI
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RELIABILITY TEST DATA ON MOS MEMORIES
The reliability test data on the HM62256 (32k-word x 8-bit) and the HM628128 (128K-word x 8-bit) are
listed in Tables 5 and 6.

Table 5 Results of MOS Memory Reliability Tests

HMG62256FP (SOP) HMG628128FP (SOP)
Testittm | Test condition | Sam- |  Total Fail- | Failure | g | Total | Fajl- | Failure Remarks
* *
ples | testtime | ures rate ples | total time | ures rate
(1/hr.) (1/hr.)
High- 125°C/5.5V_|3088 |3.11x106 |0 8.88x10*7 | 1038 |1.04x108 |0 8.86x10*7
temperature 125°C/TV 455 [4.55x105 {0 2.02x10%6 951 [5.33x10% | 1™ |3.79x10%6 ‘
ulse operation o 5 *] *S5 S *6
pulse op 150°C/7V 103 | 1.00x105 |1 2.02x10*5 |80  [1.60x105 [0 5.75X10" | poreionx2
Moisture 85°C/85% |60 |6.80x105 P 135x10% | 127 |2.54x105 [0 [3.62x10%6
endurance RH 7V *2 Leak X |
Pressure RISC/00% 1320 |6.40%104 [1°2 [3.16X10°5 {90 |2.70X10% [0  |3.41x10°5
cooker RH
*Confidence level 60%
Table 6 Results of MOS Memory Environmental Tests
. . HMG62256FP (SOP) HMG628128FP (SOP)
Test item Test condition - -
Samples Failure Samples Failure
Temperature cycling -55°C to 150°C 500 cycles 482 0 105 0
Soldering heat 260°C 10 seconds 22 0 22 0
Thermal shock -65°C to 150°C 15 cycles 76 0 77 0
Mechanical shock 1500G. 0.5ms — — — —
Variable frequency 100 to 2000 Hz, 20G — — — —
Constant acceleration 6000G — — — —
Figure 7 Time change in access time for Hi-BiCMOS memory
Example Example of time change in access time for Hi-BI CMOS memory
Device name HM100490
Test condition Ta=125°C, Vgg=-4.5V
all bit scanning
Failure criteria tap=15ns Ten Coni
Failure mechanism | Surface degradation 201 Vee=—45V
Results: Ta=25C Haximun
esults: Marching Pauiern “:’::‘:;

Access time is stabilized.

tas (ns)

O

N
o7

- e -
500 1,000 2,000

Time thr!

ol
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Reliability of Hitachi IC Memories
Figure 8 Time change in Ve min and tpp for Hi-BiCMOS memory

Example Example of time change in V¢ min and ty 4 for Hi-Bi CMOS memory
Device name HM6788P-25 sF
Test condition Ta=125°C, Voc=-5.0V
all bit scanning = § § § é
Failure criteria Vee=4.5V, ta 4 =25ns s 3r
Failure mechanism | Surface degradation 3 2F Test Condition Maximum
Results: 1" ¥°° jg‘{: Average
. tabilized. a= Mini
Both of V¢ (min) and t 4 are stabilized ol Marching Pattern inimum
1 1 4 1
0 500 1,000 7 2,000
Time (hr)
30}
Test Condition
Same as above
__25h
2
N S
~ 20+
‘ﬂﬂ-
Y 1 1 1
0 500 1,000 2,000
Time (hr)
Figure 9 Time change in Vpp min and tgpc for MOS memory
Example Example of time change in Vpp min and tg s for MOS
Device name HM511000P
Test condition Ta=125°C, Vcc=-7V 5t
all bit scanning
Failure criteria Vpp=4.5V, o
AVpp=10V 5.l Ix + J‘ 3
Failure mechanism | Surface degradation g
Results: & 2 Test Condition
Access time (ta 4) is stabilized and is within the Marching pattern { X::ri:;:m
failure criteria. 1F ;‘:;‘:; o Minimum
o o
s 1 Ao 31
0 500 1,000 * 72,000
Time (hr)
110} Test Condition
Same as above
100}
Note: Test accuracy is 0.2V, 2 ns. 3 or
faf %; [ 1
701 I r
60}
0 E) 0% T
Time (hr)
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Bl QUALITY ASSURANCE OF IC MEMORY

1. VIEWS ON QUALITY AND
RELIABILITY

Hitachi basic views on quality are to meet individual

users’ purpose and their required quality level and

also to maintain the satisfied level for general ap-

plication. Hitachi has made efforts to assure the

standardized reliability of our IC memories in actual

usage. To meet users’ requests and to cover expand-

ing application, Hitachi performs the followings;

(1) Establish the reliability in design at the stage of
new product development.

(2) Establish the quality at all steps in manufactur-
ing process.

(3) Intensify the inspection and the assurance of re-
liability of products.

(4) Improve the product quality based on market-
ing data.

Furthermore, to get higher quality and reliability,

we cooperate with our research laboratories.

With the views and methods mentioned above,

Hitachi makes the best efforts to meet the users’ re-

quirements.

2. RELIABILITY DESIGN OF
SEMICONDUCTOR DEVICES

2.1 Reliability Target

Establishment of reliability target is important in
manufacturing and marketing as well as function
and price. It is not practical to determine the re-
liability target based on the failure rate under single
common test condition. So, the reliability target is
determined based on many factors such as each
characteristics of equipment, reliability target of
system, derating applied in design, operating condi-
tion and maintenance.

2.2 Reliability Design

Timely study and execution are essential to achieve

the reliability based on reliability targets. The main

items are the design standardization, device design

including process and structural design, design

review and reliability test.

(1) Design Standardization
Design standardization needs establishing design
rules and standardizing parts, material, and
process. When design rules are established on
circuit, cell, and layout design, critical items
about quality and reliability should be ex-
amined. Therefore, in using standardized

process or material, even newly developed prod-
ucts would have high reliability, with the excep-
tion of special requirement on function.
(2) Device Design
It is important for device design to consider
total balance of process design, structure
design, circuit and layout design. Especially in
case of applying new process or new material,
we study the technology prior to development
of the device in detail.
(3) Reliability Test by Test Site
Test site is sometimes called Test Pattern, Itis
useful method for evaluating reliability of
designing and processing ICs with complicated
functions.
1. Purposes of Test Site are as follows;
e Making clear about fundamental failure mode;
o Analysis of relation between failure mode and
manufacturing process condition.
e Analysis of failure mechanism.
e Establishment of QC point in manufacturing.
2. Effects of evaluation by Test Site are as follows;
e Common fundamental failure mode and
failure mechanism in devices can be evaluated.
e Factors dominating failure mode can be
picked up, and compared with the process
having been experienced in field.
e Able to analyze relation between failure
causes and manufacturing factors.
e Easy to run tests.

2.3 Design Review

Design review is a method to confirm systematically

whether or not design satisfies the performance

required including by users, follows the specified

ways, and whether or not the technical items

accumulated in test data and application data are

effectively applied.

In addition, from the standpoint of competition

with other products, the major purpose of design

review is to insure quality and reliability of the

product. In Hitachi, design review is performed

in designing new products and also in changing

products.

The followings are the items to consider at design

review,

(1) Describe the products based on specified design
documents.

(2) Considering the documents from the standpoint
of each participant, plan and execute the sub-
program such as calculation, experiments and
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investigation if unclear matter is found.

(3) Determine the contents and methods of reliabil-

ity test based on design document and drawing.

(4) Check process ability of manufacturing line to

achieve design goal.

(5) Arrange the preparation for production,

(6) Plan and execute the sub-programs of design
chénges proposed by individual specialists, for
tests, experiments and calculation to confirm the
design change.

(7) Refer to the past failure experiences with

similar devices, confirm the prevention against

Quality Assurance of IC Memory

3. QUALITY ASSURANCE SYSTEM OF
SEMICONDUCTOR DEVICES

3.1 Activity of Quality Assurance

The following items are the general views of overall

quality assurance in Hitachi;

(1) Problems is solved in each process so that even
the potential failure factors will be removed at
final stage of production.

(2) Feedback of information is made to insure
satisfied level of process ability.

As the result, we assure the reliability.

them, and plan and execute the test program
for confirmation of them.
In Hitachi, these study and decision at design review
are made using the individual check lists according
to its objects.

Step Contents Purpose
|Tug«t } | K A
Specification l Des‘g“ Review
5 ) a s | . .
IT)::fn khle“all'\' Parts E.):\:lr:clensms of Material and Confirmation of
Production Spprove Appearance Characteristics and
Dimension Reliability of Materials
Heat Resistance
Mechanical and Parts
Electrical
Others
. Electrical Confi i (T
Characteristics Approval Characteristics onfirma .10n of Target
Function Spec. Mainly about
Voltage Electrical
Current L
Temperature Characteristics
Others

Appearance, Dimension

Confirmation of Quality
and Reliability in Design

Life Test

Thermal Stress
Moisture Resistance
Mechanical Stress
Others

] Reliability Test

[ Quality Approval (1)

Reliability Test
Process Check same as

[ Quality Approval (2) Confirmation of Quality

and Reliability in Mass

Quality Approval (1) Production

Mass
Production

Figure 1 Flow Chart of Qualification
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3.2 Qualification

To assure the quality and reliability, the qualifica-

tion tests are done at each stage of trial production

and mass production based on the reliability design

described in section 2.

The followings are the views on qualification in

Hitachi:

(1) From the standpoint of customers, qualify the
products objectively by a third party.

(2) Consider the failure experiences and data from

customers.

(3) Qualify every change in design and work.

(4) Qualify intensively on parts and materials and
process.

(5) Considering the process ability and factor of
manufacturing fluctuation, establish the control
points in mass production.

Considering the views mentioned above, qualifica-

tion shown in Fig. 1 is done.

Process Quality Control Method
—————-.{ Material, Parts ]
Material,
Parts Tnepecti > Inspection on Material and Lot Sampling,
ion o S ) .
Material and Parts ——— Parts for Semiconductor Confirmation of
Devices Quality Level
r —] Manufacturing Equipment, . .
| | ) -~ —[— —{ Confirmation of
| Manufacturing —— — Environment, Sub-material, Quality Level
uality Leve
| : Worker Control
! l
| [ Inner Process N Lot Sampling,
| Screening ] Quality Control Confirmation of
| | Quality Level
: i | "
100% Inspection on .
100% I_ _ _|— —1 Testing,
6 Inspection | — Appearance and Electrical .
Inspection
L _I Characteristics
Products
Products Sampling Inspection on o
Inspection Appearance and Electrical Lot Sampling
Characteristics
Confirmation of
______ _} Reliability Test B Quality Level, Lot
Sampling
l Receiving 1"
r ) —_—4_-_———‘ Feedback of
. | Quality Information. | )
| Field Experience | —
| Information |
|
L J

Figure 2 Flow Chart of Quality Control in Manufacturing Process
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3.3 Quality and Reliability Control in Mass Produc-
tion

To assure quality in mass production, quality is

controlled functionally by each department, mainly

by manufacturing department and quality assurance

department. The total function flow is shown in

Fig. 2.

3.3.1 Quality Control on Parts and Materials
With the tendency toward higher performance and
higher reliability of devices, quality control of parts
and materials becomes more important. The items
such as crystal, lead frame, fine wire for wire bond-
ing, package and materials required in manufactur-
ing process like mask pattern and chemicals, are all
subject to inspection and control.
Besides qualification of parts and materials stated in
3.2, quality control of parts and materials is defined
in incoming inspection. Incoming inspection is per-
formed based on its purchase specification, drawing
and mainly sampling test based on MIL-STD-105D.
The other activities for quality assurance are as
follows.
® Table 1. Quality Control Check Points of Parts
and Material (example)

Material, Important .
Parts Com'r)ol Items Point for Check
Appearance Damage and Contamina-
tion on Surface
Dimension Flatness
Wafer Sheet Resistance Resistance
Defect Density Defect Numbers
Crystal Axis -
Appearance Defect Numbers, Scratch
Mask Dimension Dimension Level
Resistoration
Gradation Uniformity of Gradation
Fine Appearance Contamination, Scratch,
Wire for ) . Bend, Twist
Wire Dimension
Bonding P_umy . . Purity Level
Elongation Ratio | Mechanical Strength
Appearance Contamination, Scratch
Dimension Dimension Level
Processing
Frame Accuracy
Plating Bondability, Solderability
Mounting Heat Resistance
Characteristics
Appearance Contamination, Scratch
Dimension Dimension Level
Leak Resistance Airtightness
Plating Bondability, Solderability
Ceramic Mounting Heat Resistance
Package Characteristics
Electrical
Characteristics
Mechanical Mechanical Strength
Strength
Composition Characteristics of
Plastic Material
Electrical
Characteristics
; Thermal
Plastic Characteristics
Molding Molding Performance
Performance
Mounting Mounting Characteristics
Characteristics

Quality Assurance of IC Memory

(1) Technology Meeting with Vendors

(2) Approval and Guidance of Vendors

(3) Analysis and tests of physical chemistry.

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

3.3.2 Inner Process Quality Control
To control inner process quality is very significant
for quality assurance of devices. The quality
control of products in every stage of production is
explained below. Fig. 3 shows inner process quality
control,
(1) Quality Control of Products in Every Stage of
Production
Potential failure factors of devices should be re-
moved in manufacturing process. Therefore, check
points are set up in each process so as not to move
the products with failure factors to the next
process. Especially, for high reliability devices,
manufacturing lines are rigidly selected in order to
control the quality in process. Additionally we per-
form rigid check per process or per lot, 100%
inspection in proper processes SO as to remove
failure factors caused by manufacturing fluctuation,
and screenings depending on high temperature aging
or temperature cycling. Contents of controlling
quality under processing are as follows:
e Control of conditions of equipment and workers
and sampling test of uncompleted produsts.
Proposal and execution of working improvement.
Education of workers
Maintenance and improvement of yield
Picking up of quality problems and execution of
countermeasures toward them.
e Communication of quality information.
(2) Quality Control of Manufacturing Facilities and
Measuring Equipment
Manufacturing facilities have been developed with
the need of higher devices in performance and the
automated production. It is also important to de-
termine quality and reliability.
In Hitachi, automated manufacturing is promoted
to avoid manufacturing fluctuation, and the opera-
tion of high performance equipment is controlled to
function properly.
As for maintenance inspection for quality control,
daily and periodically inspections are performed
based on specification on every check point.
As for adjustment and maintenance of measuring
equipment, the past data and specifications are
clearly checked to keep and improve quality.
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(3) Quality Control of Manufacturing Circumst-
ances and Sub-material.
Quality and reliability of devices are affected
especially by manufacturing process. There-
fore, we thoroughly control the manufacturing
circumstances such as temperature, humidity,
dust, and the sub-materials like gas or pure

Dust control is essential to realize higher in-
tegration and higher reliability of devices. To
maintain and improve the clearness of manufac-
turing site, we take care buildings, facilities, air-
conditioning system, materials, clothes and
works. Moreover, we periodically check on
floating dust in the air, fallen dust or dirtiness

water used in manufacturing process.

on floor.

Process Control Point Purpose of Control
YPurchuse of Material
FWafer 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
OPQCLevel Check Check of Photo Resist
Diffusion Diffusion Diffusion Depth, Sheet Diffusion Status
Resistance
Inspection on Diffusion Gate Width Control of Basic Parameters
OPQC Level Check Characteristics of Oxide Film (VT"v etc) Cleaness of surface,
' Breakdown Voltage Prior Check of Vin
' Breakdown Voltage Check
Evaporation Evapo- Thickness of Vapor Film, Assurance of Standard
ration Scratch, Contamination Thickness
Inspection on Evaporation
OPQC Level Check
Wafer Inspection Wafer Thickness, Vru Characteris- Prevention of Crack,
tics Quality Assurance of Scribe
Inspection on Chip Chip Electrical Characteristics
Electrical Characteristics
Chip Scribe Appearance of Chip
Inspection on Chip
Appearance
OPQC Lot Judgement
+F rame —f
Assembling Assembling | Appearance after Chip Quality Check of Chip
Bonding Bonding
Appearance after Wire Quality Check of Wire
Bonding Bonding
OPQC Level Check Pull Strength, Compresion Prevention of Open and
Width, Shear Strength Short
? Inspection after Appearance after Assembling
Assembling
OPQC Lot Judgement
“Package~| . .
Sealing Sealing Appearance after Sealing Guarantee of Appearance
Qutline, Dimension and Dimension
L OPQC Level Check Marking Marking Strength
Final Electrical Inspection
OFailure Analysis Analysis of Failures, Failure | Feedback of Analysis Infor-
Mode, Mechanism mation
Appearance Inspection
Sampling Inspection on
Products
Receiving
Shipment
Figure 3 Example of Iinner Process Quality Control
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3.3.3 Final Tests and Reliability Assurance The inspection is executed not only to confirm
(1) Final Tests that the products meet users’ requirement, but
Lot inspection is done by quality assurance to consider potential factors. Our lot inspec-
department for the product passed in 100% test tion is based on MIL-STD-105D.
in final manufacturing process. Though 100% (2) Reliability Assurance Tests
of passed products is expected, sampling inspec- To assure reliability, the reliability tests are per-
tion is subjected to prevent mixture of failed formed periodically, and performed on each
products by mistake. manufacturing lot if user requires.
Customer
Claim

(Failures, Information)

Sales Dept.
Sales Engineering Dept.

Quality Assurance Dept. Failure Analysis

I
{ i

] ] Countermeasure
Manufacturing Dept. Design Dept. Execution of
Countermeasure
Report

Quality Assurance Dept. Follow-up and Confirmation

of Countermeasure Execution

|
I
I
I
|
i
: I
I
l
{

Sales Engineering Dept.

Reply

Customer

Figure 4 Process Flow Chart of Coping with Failure to a Customer
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B OUTLINE OF TESTING METHOD

1. INSPECTION METHOD

Compared to conventional core memories, IC
memories contain all peripheral circuits, such as the
decoder circuit, write circuit and read circuit, Asa
result, assembly and electrical inspection of ICs are
all performed by IC manufacturers. Consequently,
as the electrical inspection of IC memories are
becoming more systematic, conventional IC inspec-
tion facilities are becoming useless. This has led to
the development and introduction of a memory
tester with pattern generator to generate the inspec-
tion pattern of the memory IC at high speed. A
function test for such as TTL gates can be per-
formed even by a simple DC parameter facility.
However, when the address input becomes multi-
plexed as in 16K, 64K and 256K memory, even the
generation of the function test pattern becomes a
serious problem.

In the memory IC inspection, its quality cannot be
judged by DC test on external pins only, because the
number of the element such as transistor which can
be judged in the DC test is only 1/1000 of all ele-

ments. The followings are the address patterns pro- -

posed to inspect whether the internal circuits are
functioning correctly.

(1) All “Low”, All “High”

(2) Checker Flag

(3) Stripe Pattern

(4) Marching Pattern

(5) Galloping

(6) Waling

(7) Ping-Pong

Those are not all, but only representative ones.
There are the pattern to check the mutual inter-
ference of bits and the pattern for the maximum
power dissipation. Among the above mentioned
patterns, those of (1) to (4) are called N pattern,
which can check one sequence of N bit IC memory
with the several times of N patterns at most. Those
of (5) to (7) are called N? pattern, which need
several times of N2 patterns to check one sequence
of N bit IC memory. Serious problem arises in using
N2 pattern in a large-capacity memory. For ex-
ample, inspection of 16K memory with galloping
pattern takes a lot of time — about 30 minutes. (1),
(2) and (3) are rather simple and good methods,
however, they are not perfect to find any failure in
decoder circuits. Marching is the most simple and
necessary pattern to check the function of IC
memories.

2. MARCHING PATTERN

The marching pattern, as its name indicates, is a pat-

tern in which "“1”’s march into all bits of “0"’s. For

example, a simple addressing of 16 bit memory is

described below.

(1) Clearallbits ............. See Fig. 1 (a)

(2) Read “0” from Oth address and check that the
read data is “0”. Hereafter, “Read” means
“checking and judging data”

(3) Write ““1" on Oth address. . . . . .. See Fig. 1(b)

(4) Read “0" from 1st address.

(5) Write “1" on 1st address.

(6) Read 0" from nth address.

(7) Write “1” on nth address ... ... See Fig. 1(c)

(8) Repeat (6) to (7) to the last address. Finally,
all data will be “1".

(9) After all data become 1", repeat from (2) to
(8) replacing ‘0" and ““1"".

In this method, 5N address patterns are necessary

for the N-bit memory.

a b c
v 0 o 0 I 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0 1 ] 1 1
0 0 [ 0 0 0 0 0 1 1 0 [
0 0 0 0 0 [ 0 0 0 0 0 0

Figure 1 Addressing method of for 16 bit memory in the
Marching pattern
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Il APPLICATION

1. Static RAM

1.1. Static RAM Memory Cell

The static RAM memory cell consists of flip-flops
organized as 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.

Word Line

Data

(D)

Figure 1-1. Static RAM Memory Cell

1.2. Data Retention Mode and Battery Back-up
System
The data in RAM is destroyed at power off. How-
ever, CMOS static RAM has a data retention mode.
In this mode, power consumption at standby is ex-
tremely low and supply voltage can be reduced to
2V. So, it enables a battery back-up system to
retain data during power failure.
Data Retention Mode: The important point in
designing a battery back-up system is the timing
relation between the memory power supply during
the change (ordinal source —» battery) and the chip
select signal. If the timing for the change is missed,
the data in memory might be destroyed.
Figure 1-2. shows the timing for switching the
power supply. The following explains the technical
terms related to the data retention mode.

Data retention mode .
Vee
[
@@ v Vor 22.0V
tcon
ov CS(CE)2 Vor —0.2V*

Figure 1-2.  Timing for Battery Back-up Application

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

tcpr (time for chip select to data retention): The

minimum time needed to change from operating

mode to data retention mode. Normally O ns.

tg (Operation recovery time): The minimum time

needed to change from data retention mode to

operating mode. Normally, it is the same as the

cycle time of the memory.

Vpr (data retention voltage): The voltage applied in

data retention mode. Normally, the minimum

supply voltage needed to retain memory datais 2 V.

Iccpr (data retention current): The current con-

sumption in data retention mode. It depends on

memory power supply voltage and ambient tem-

perature. It is specified at supply voltage (Vpg) =

3.0V.

Battery Back-up System: battery back-up sequence

is described in the following:

1. External circuit detects failure of system power
supply.

2. External circuit changes RAM to standby mode.

3. External circuit separates RAM from system
power supply.

4, External circuit switches to Back-up power
supply.

o System Vec .g . Memory Ve
3¢
3 &
_ i1
£3 is
S Memory
control pin
Figure 1-3. Example of Battery Back-up System

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

Using memory with only one CS. NAND signal
between the control signal and chip select signal
should be connected to CS. As the level of CS in
data retention mode must be higher than Vpg —
0.2V, 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.
Using memory with two CS. Basically, the
signals are the same as mentioned above. In
general use, two pins should be used for the
control signal and the chip select signal respec-
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tively. CS, which can intercept current path of up to the memory power supply level is not
other pins in the input buffers, is for control needed and circuit organization is simplified.
signal input of data retention mode. Figure 1-4 shows an example of a battery back-up

* Using memory with CS and CS. As CS selects system circuit. Hitachi recommends using CMOS
the chips at high level, it is better to use CS than logic for gate G; in control circuit and memory
CS as control signal input for data retention Vee. The low Vg transistor Q, is required to
mode. As soon as power down is detected, switch regulating circuit from system power supply
signals should be brought to low level. So a pull- to back-up power supply.

Regulating circuit

Memory Vec r“‘_""

CMOS RAM ||
Ve

]

Fo—

1
2~3V !
'

y
|
L

Figure 1-4. Example of Battery Back-up System Circuit
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2. Pseudo-Static RAM

2.1 Pseudo-Static RAM Features

A new type of memory, pseudo-static RAM has been
developed to provide the advantages of dynamic
RAM (low cost, high density) and static RAM (easy
usage). IC memory consists of memory cells for data
storage, and input/output circuits for interfacing to the
external circuits. PSRAM provides the memory cell
and peripheral circuits of DRAM and the external con-
trol circuits, which includes a part of the refresh con-
trol circuits not provided by dynamic RAM, and inter-
face circuits similar to that of static RAM, on a chip, as
shown in table 2-1. Address input is not multiplexed
and data input/output is byte-wide like standard static
RAM. With PSRAM x 8 organization, medium den-
sity memory system can be designed easily. PSRAM
provides address refresh, automatic refresh and self
refresh.

Figure 2-1 shows examples of system design using
PSRAM and DRAM. Using PSRAM, the circuits

Table 2-1. PSRAM Features

SRAM PSRAM | DRAM
Memory Cell 4Tr+2R 1Tr+1C
Organization x1, x4, x8 x8 x1, x4
Address Single Address Xg(lit:gsl:xed
Nor
Refresh Necessary Necessary
External Circuits Simple &————> Complex

interfacing CPU to DRAM can be drastically
reduced.

Figure 2-2 shows block diagram of pseudo static
RAM,

2.2, 1 Mbit Pseudo-Static RAM Function

Read/Write Cycle: Figure 2-3 and figure 2-4 show
the timing chart for the read/write cycle of 1 Mbit
pseudo-static RAM HM658128. The HM658128

LA W
sssen YOI XIXREERE

oF Y1\

Application

Data Nm

N vV

Address
Address
Selector

Ref. :ddren v
Status Generator
_Timr &
Busy Control
(DRAM)

Data ~
Address

\vd
Memory

[ 7o

]

Status
Timer &
Busy Control

(PSRAM)

LRV
Memory

[ = v o

Figure 2-1. System Organization

Memory Array

— X (Teric/can

Row Address

Row Address

Mux.

Row Decoder

Refresh
Address [ || Refresh

Counter Timer | .

CE I
OF | Foe”

WE

Column 1/0
Column Decoder

K= Data

Column Address

Figure 2-2, Block Diagram (PSRAM)

can perform 2 types of access in a read cycle, CE
access (Figure 2-3 (a)) and OE access figure 2-3 (b)).
It writes the data at the rising edge of WE (figure
2-4 (a)) or at the rising edge of CE (figure 2-4 (b)).
The CS pin should be brought high when the ad-
dress is latched at the falling edge of TE in the read/
write cycle. The HM658128 has no OFE specifica-
tion at the falling edge of CE as it provides both OF
pin and RFSH pin.

W
O XXXXXXXXXX
.

w 117

s 1117

toga
Data

(a) CE access

§g |8 |

ég

(b) OF access

Figure 2-3. Read Cycle
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CS Standby Mode: The HM658128 enters CS
standby mode for one cycle if CS turns to low
at the falling edge of CE (figure 2-5).

E “'—"'1[ {— —— —

e IOCOOIDREIIE BOCOOIERD o — =
] — s XN\ [T
WE | [
cs ”” ‘\\\ \\\\\\ LLL.’ mm Figure 2.5. CS Standby Mode
(=D =)~

(a) Write at the rising edge of WE

Figure 24. Write Cycle

Address Refresh: Address refresh mode performs
refresh by access to row address (AO — A8) 0 — 511

(b) Write at the rising edge of CE

distributed mode_)-._ln this mode, CS should be high
at falling edge of CE.

sequentially within 8 ms, as shown in figure 2-6 (in

CE
A0~A8
/ P
o X X X X = =
5 “
Ccs 2 14 ¥
Refresh R/W

Figure 26. Address Refresh

Automatic Refresh: The HM658128 goes to auto-
matic refresh mode if RFSH falls while CE is high
and it is kept low for more than 180 ns.

It is not required to input the refresh address from

address pins A0 — A8, as it is generated internally.
Figure 2-7 shows the timing chart for distributed
refresh. In automatic refresh mode, the timing for
only CE and RFSH are specified.

15us

= _/ [ T /L
LI/ [ S I WY A WA/ A S A WY

180ns S Refresh <8us

Figure 2-7. Automatic Refresh
enabled by keeping CE high and RFSH low for

Self Refresh: Self refresh mode performs refresh at

the internally determined interval. The HM658128 more than 8 us (figure 2-8).
enters the mode when the internal refresh timer is
@ HITACHI
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RFSH

_J
[T X ,

¥

Refresh
28us 2180ns

Figure 2-8. Self Refresh

Considerations on Using HM658128: The following

should be considered when using the HM658128.

® Data retention. The HM658128 can retain the
data with a battery (but not for long time). The
HM658128L, low power version, offers typical
self-refresh or standby current of 100uA.
A 1-Mbyte system (using eight HM658128Ls)
can retain the data for about 1.5 months with
battery of 100 mAh current. Voo =5V *10%
must be maintained for data retention.

® Power on. Start HM658128 operation by
executing more than eight initial cycles (dummy
cycles) more than 100 us after power voltage
reaches 4.5 V — 5.5 V after power on.

©® Bypass capacitor. Hitachi recommends inserting
1 bypass capacitor per RAM.

2.3 Pseudo-Static RAM Data Retention

PSRAM with self refresh retains data CE and OE
are fixed for more than defined period. The follow-
ing explains considerations for PSRAM data reten-
tion.

First, PSRAM cannot retain the data at low supply
voltage.

They employ 1 MOS type memory cell as shown in
figure 2-9. The charge is stored on the capacitor C
as memory data. The data 1, written at low supply

=
L

Figure 2-9. Memory Cell of PSRAM

Word Line

Data Line

voltage, cannot be read as 1 at high supply voltage.
Figure 2-10 indicates the operation voltage for self
refresh and subsequent read of PSRAM. If the data
is read out at more than 5 V of V¢, for example,
after self refresh is performed at Voo = 3.7V, itis
destroyed.

PSRAM must be used at supply voltage from 4.5V
to 5.5V.

Application

Second self refresh current increases at low supply
voltage.

Spec

Read Voltage

Fail

Self Refresh Voltage
Figure 2-10. PSRAM Operating Voltage

PSRAM provides the voltage level detector circuit
to reduce self refresh current. However, it should
be noted that the circuit increases the current with
low supply voltage in self refresh (figure 2-11). Self
refresh current also increases at low temperature
(figure 2-12).

Spec
45V 55V
m

Power Supply Voltage
Figure 2-11. Self Refresh Current vs. Voitage

Figure 2-12. Seif-Refresh Current vs Temperature

Please use PSRAM within the recommended opera-
tion range (Ve more than 4.5 V, temperature more
than 0°C) for data retention, especially using a
battery.
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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 malfunc-
tion or defects caused by static electricity. Though
the built-in protection circuits assure unaffected re-
liability in normal use, devices should be handled
according to the following instructions:

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

2. When devices touch a human body in mounting
or inspection, the handler must be grounded. Do
not forget to insert a resistor (1MQ approx. is
desirable) in series to protect the handles from
electrical shock.

3. Keep the relative ambient humidity at about
50% in process.

4. For working clothes, cotton is preferrable to syn-
thetic fabrics.

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

6. In transporting the board with memory devices
mounted on it, cover it with conductive sheets.

7. Use conductive sheets of high resistance (about
102 ohm/0J) to protect devices from electrostatic
discharge. For, if dropped onto conductive mate-
rials like a metal sheet, devices may deteriorate
or even breakdown owing to sudden discharg
of the charge stored on the surface.

8. Never set the system to which memory devir
are applied near anything that generates hig.
voltage (e.g. CRT Anode electrode, etc.).

3.2 Using CMOS Memories

As shown in figure 3-1, the input of a CMOS mem-
ory is connected to the gate of an inverter consist-
ing of PMOS and NMOS transistor. Figure 3-2
shows the relationship between the input voltage
and current in this inverter. The top and bottom
transistors turn ON and make current flown when
the input voltage becomes intermediate level.
Therefore, it is necessary to keep the input voltage
below 0.2 V or above V¢ ~ 0.2 V in order to mini-
mize power consumption. The data sheet specifies
the stand-by current for both the cases of input
level with minimum V,; and maximum V,_and that
with 0.2V or Ve - 0.2 V, and the difference in
value is remarkably great. Some memory devices
are designed to cut off such current flow in standby
mode by the control of input signals, but it depends

on device type. This should be confirmed in data
sheet for each device type.

Vee

V!
P
Input Output

N

Figure 3-1. CMOS Inverter

5 T

= Vee =5.0V

g

E 3

£

<2

E 1 \\

3
0 4 6

Input Voltage

Figure 3-2. Relationship between Input Voltage &

Current In CMOS Inverter

Another problem particular to CMOS devices is
latch-up. Figure 3-3 shows the cross section of a
CMOS inverter and the structure of a parasitic bipo-
lar transistor. The equivalent circuit of the parasitic
thyristor is shown in figure 3-4. When positive DC
current or pulse noise is applied (figure 3-4 (a)), TR3
is turned on owing to the bias voltage generated
between base and emitter. And trigger current
flows into GND through Rp the base resistance of
TR2. As aresult, TR2 becomes conductive and cur-
rent flows from power supply (Vcc) through the
base resistance of TR1 (Ry), which puts TR1 into
conduction, too. Then, as the base of TR2 is re-
biased by collector current from TR1, the closed
loop consisting of TR1 and TR2 reacts. Thus cur-
rent flows constantly between power supply (Vc)
and GND even without trigger current caused by
outside noise.

Latch-up can be caused by a negative pulse, too
(figure 3-4 (bb)). Most of semiconductor memory
manufacturers are trying to improve latch-up immu-
nity of their products. Hitachi provides enough
guard band by applying diffusion layer around in-
puts and outputs, taking care not to connect input
to p + diffusion layer. Input voltage for 64 kbit static
RAMHM®6264A, for example, is specified as follows:
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Viymax 6.0V (not depending on V)
Vi min 3.0V (pulse width = 50 ns)
-0.3V (DC level)

Internal Input

Vee(+5V) Ve
o

Thus almost no consideration for latch-up is re-
quired in system design.

Vss

P
Internal Input Pin
NED
ss

Vss 9(0V)

- Tar
L 37w

n-Sub

”r
(a)

Figure 3-3.

(a) Thyristor Effect by
Positive Voltage

Figure 3-4.

3.3 Noise Prevention
Noise in semiconductor memories is roughly classi-
fied into input signal noise and power supply noise.

3.3.1 Input Signal Noise

Input signal noise is caused by overshoot and un-
dershoot. If either of them is out of recommended
DC operating conditions, normal operation is hin-
dered, and voltage over absolute maximum rating
will break the device. In operating high speed sys-
tem, special care is required to prevent input signal
noise.

The noise can be prevented by inserting a serial re-
sistance of less than 50 ohm 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 it is often
caused by unstable reference voltage (GND level).

(b)

Cross Section Structure of CMOS Inverter

Negative Tp, ON
Voltage f

Tr: ON
Taa ON

(b) Thyristor Effect by
Negative Voltage

Equivalent Circuit of Parasitic Thyristor

3.3.2 Power Supply Notice

The power source noise can be classed as low-
frequency noise and high-frequency noise as
shown in figure 3-5. To assure stable memory oper-
ation, the peak-to-peak power supply voltage in the
presence of low-or high-frequency noise should be
held below 10 percent of its standard level.

High-frequency Ni
N Mo oy 1036 o Standard
Power Supply Voltage.

Low-frequency Noise T
;;i’r‘q.,v an 105 of Sundad Pover
s Vohage.
‘ol of Low-and High-frequency
o™ 1080 St Pomer
Supply Voltage.

Figure 3-5. Power Source Noise
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Devices like dynamic RAMs, which operate from
clock signals, or high speed CMOS static RAMs,
through which current flows during transition of
signals, consume high peak current. When a power
supply does not have enough capacity for the peak
current, voltage drops. And if the recovery rate of
the power supply synchronizes with its time con-
stant, it may start oscillating. To reduce the influ-
ence of the peak current, a bypass capacitor of 0.1
- 0.01 uF should be inserted near the device. The
following points must be considered in designing
pattern of the board:
* For bypass capacitors, use titanium ceramic, or
tantalum capacitors which have better high-
frequency characteristics.

Preferred

g0
|
m]{En] (-]
] (] (-
[ (s | (]

b At §—
Vee Vss Veo Vss Ve Vis

* Bypass capacitors must be applied as near to the
power supply pin of memory devices as possible,
and inductance in the path from V¢ pin to Vgg
pin through the bypass capacitor must be as little
as possible.

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

* It is preferrable for the power supply line to be at
right angles to devices selected at the same time,
less too much peak current should flow through
one power supply line at a time

Data 1/0

Figure 3-6.

3.4 Address Input Waveform of Hi-BiCMOS
Memory

Data stored in memory might be destructed in case

that Address Input of the HM6716, HM6719,

HM6787, HM6788 and HM6789 series becomes

floating and sticks at and around threshold voltage.

(e.g. CPU does Address Bus to off state in Figure 1.)

Consequently, the following three methods are rec-

ommended so as to preserve malfunction of mem-

ory device.

A: Insert latch as shown in Figure 3-7 lest Ad-
dress Input should become floating.

B: PutCSinto High while Address Input becomes
floating.

(Dotted line in Figure 3.8)

C: Insert Pull-up Resistor (R) to hold time con-
stant of Rising Edge wave form of Address In-
put pin (tr = R x C) below 150 ns.

Stable operation can be assured if you have already

adopted the above three method (A, B, C), while if

you have any problem, please contact our sales
offices.

Non-preferred
| -Faults-
1. Bypath Lines are too
Long.
2. Devices Selected at
 Time are on the
Same Mother Line.
cc Vss
Dau 1/0

Examples of Power Supply Board Pattern

Putl-up

F==a
CPU Resistor : |
|
|
Address Suray -§ {—/—— llwcmorv
* nput
Bus capacitance 151 P
cs on board ! :
Control [+ I_ ! TS
| N—
|
, f
N |
Figure 3-7
te
Address
input
/[T T ~
/
tg 4/ \\
Write Floating Read
Figure 3-8
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MOS Static RAM
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HM 6268 Series

4096-word x 4-bit High Speed CMOS Static RAM

asFEATURES

® Single 5V Supply and High Density 20 Pin Package.

® High Speed: Fast Access Time 25/35/45ns (max.)

® Low Power Standby: 100uW typ, 5uW typ (L-version)

Active: 250mW typ.

e Completely Static Memory: No Clock or Timing
Strobe Required

® Equal Access and Cycle Times

Directly TTL Compatible — All Inputs and Outputs

e Capability of Battery Back Up Operation (L-version)

[ ]

(DP-20N)
HORDERING INFORMATION
Type No. Access Time Package MPIN ARRANGEMENT
HM6268P-25 25ns - .
HM6268P-35 35ns A [20] vee
HM62681-45 45ns 3)00m§1 20pin AsE E A
HM6268LP-25 25ns Plastic DIP W[ —
HM6268LP-35 35ns i j A
HM6268LP-45 45ns N 7] &
B 16) Ao
EMBLOCK DIAGRAM C o
,\.(E B
A0 oL Ve A 7] [16] 10
Au o—%: Mcm;;ry Array Vs An E E 10
A 64 Rows -
: Ty A 256 Columns &3] (2] 1o,
Ao o—p— - E E T
Ar o
' (Top View)
Aso—p—rif -
101 o0——q _—
— Colymn 1/0
10 \ —
ut D : oder
10 (’,‘(‘I’m‘m"“ Column Decoder
e $554494

Ao A Az A An A

WE

W ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vr ~0.5" to +7.0 \'
Power Dissipation P 1.0 w
Operating Temperature To. 0t +70 ‘C
Storage Temperature T —55to +125 ‘C
Temperature under Bias Toree —10 to +85 ‘c

Note) * 1. =3.5V for pulse width=10ns.
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HM6268 Series

BTRUTH TABLE
cS WE Mode Vee Current 1/0 Pin Ref. Cycle
H X Not Selected Iss, Iss1 HighZ -
L H Read Icc Dout Read Cycle
L L Write Icc Din Write Cycle

MRECOMMENDED OPERATING CONDITIONS ( Tz =0 to +70C)

Parameter Symbol min typ max Unit
Vee 45 5.0 5.5 \%
Supply Voltage
Vss 0 0 0 \
Input High (logic 1) Voltage Viu 2.2 - 6.0 \
Input Low (logic 0) Voltage Vio —0.5*! - 0.8 \

Note) * 1. ~3.0V for pulse width< 10ns.

B DC AND OPERATING CHARACTERISTICS (Ve = 5V = 10%, Vgs = OV, T, = 0 to +70°C

Parameter Symbol Test Condition Min. | Typ."! | Max. | Unit
Input Leakage Current Ml ] Vee = 5.5V, Vy, = Vg to Ve — - 20 | uA
Output Leakage Current Mol | CS =V Vio = Vgsto Ve — — 20 | uA
Operating Power Supply Current Ice CS = V.. Lo = OmA, min. cycle — 50"3 90 mA
Standby Power Supply Current Isp CS = Vy, min. cycle — 15 25 mA
Standby Power Supply Current (1) sy g\sl' z :l/lcrf ;002;\/ or Vee - 0.2V < Vi : 0;?3 5201 l::
Output Low Voltage Vo Iop, = 8mA - - 0.4 v
Output High Voltage Vo Ioy = -0.4mA 24 — — A%

Notes) * 1. Typical limits are at Vcc=5.0V, Ta= +25'C and specified loading.
*2. T'his characteristics is guaranteed only for L-version.
*3. 40mA typ. for 45ns version.

BCAPACITANCE (72=25°C, f=1.0MHz)

Parameter Symbol Test Conditions min | max | Unit
Input Capacitance Cin Vin=0V - 6 pF
Input/Output Capacitance Ci/o Vi/o=0V - 9 pF

Note: This parameter is sampled and not 100% tested.

BAC CHARACTERISTICS ( Vic=5V +£10%, Ta=0 to +70°C, unless otherwise noted.)
® AC Test Conditions Input and Output timing reference levels: 1.5V
Input pulse levels: Vss to 3.0V Output load: See Figure

Input rise and fall times: 5ns
Output Load (B)

Output Load (A) (for tHZ, tLZ, tWZ & tOW)
5V 5V
480Q 480Q
Dout Dout
255Q 3ODF‘ 255Q SDF‘

* Including scope and jig.
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HM6268 Series

O®READ CYCLE
HM6268-25 HM6268-35 HM6268-45 .
Parameter Symbol - - - Unit
min max min max min max
Read Cycle Time tre 25 - 35 - 45 - ns
Address Access Time taa - 25 - 35 - 45 ns
Chip Select Access Time tacs — 25 - 35 — 45 ns
Output Hold from Address Change ton 5 - 5 - 5 — ns
Chip Selection to Output in Low Z tz*! 10 - 10 - 10 — ns
Chip Deselection to Output in High Z tuz*' 0 15 0 20 0 20 ns
Chip Selection to Power Up Time tru 0 - 0 - 0 — ns
Chip Deselection to Power Down Time trp - 25 - 25 - 30 ns
Note) * 1. Transition is measured +200mV from steady state voltage with Load (B).
This parameter is sampled and not 100% tested.
® Timing Waveform of Read Cycle No. 1.2
1114
Address )(
taa y
tow ton
Dout Data Valid
® Timing Waveform of Read Cycle No, 2(1(3
(¢ tac
N /|
tacs nz
tLz
Dout High Impedance Data Valid 5 High
Imped-
tey ten ance
Vee Suppiy e 7
Current « ¢ 50% 50%
Iss
Notes: 1. WE is High for Read Cycle.
2. Device is continuously selected, CS = V..
3. Address Valid prior to or coincident with CS transition Low.
® WRITE CYCLE
HM6268-25 HM6268-35 HM6268-45
Parameter Symbol - - - Unit
min max min max min max
Write Cycle Time twe 25 — 35 — 45 — ns
Chip Selection to End of Write tcw 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 — 30 - 35 - ns
Write Recovery Time WR 0 — 0 — 0 - ns
Data Valid to End of Write tow 12 - 20 - 20 - ns
Data Hold Time ton 0 — 0 - 0 - ns
Write Enabled to Output in High Z wz*! 0 8 0 10 0 15 ns
Output Active from End of Write fow*! 0 - 0 — 0 - ns

Note)* 1. Transition is measured +200mV from steady state voltage with Load (B).

This parameter is sampled and not 100% tested.
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HM6268 Series

® Timing Waveform of Write Cycle No. 1 (WE Controlled)

} mr {

Address f Sk

tew

& SN (LA

s —‘-J . *1 e tux —-—-—1
WE AN X
*5

LW = g {DH
Din Data in Valid

*3 *5 *6
e (11 et 011 b ton
High Impedance
. Ty :

® Timing Waveform of Write Cycle No. 2 (CS Controlled)

twe

Address ) (

taw

tas twa_(2)

BN LA

tow

Dout High Impedance  (4)

Notes: 1. A write occurs during the overlap of a low TS and a low WE. (typ).

. twR is measured from the earlier of CS or WE going high to the end of write cycle.

. During this period, 1/O pins are in the output state so that the input signals of opposite phase to the outputs
must not be applied. _ _

. 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.

. 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.

6. Dout is the same phase of write data of this write cycle, if #yyg is long enough,

& WA -

wn
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HM6268 Series

@LOW V. DATA RETENTION CHARACTERISTICS (0'C=Tas70C)

This characteristics guaranteed only for L-version.

Parameter Symbol Test Conditions min typ max Unit
Vec for Data Retention Vor TSz Vee—0.2V 2.0 - - v
Vi Vec—0.2V or 30 *2
Data Retention Current Iccon 0Vs V.s0.2V - - 203 KA
Chip Deselect to Data Retention Time tcon . 0 - - ns
See retention waveform
Operation Recovery Time te tae *1 - - ns
Notes) * 1. ta.=Resd Cycle Time. *2, Vee=3.0V
*3. Vee=2.0V

OLOW V(. DATA RETENTION WAVEFORM
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HMG268 Series

SUPPLY CURRENT VS. SUPPLY SUPPLY CURRENT VS. AMBIENT
VOLTAGE TEMPERATURE
16 16
Ta=25C Vee=5.0V
14 14
112 - 12
$ 10 E' 10 \“_
g - \.
} 08 / é 0.8
06 06
M s 50 525 55 04 26 0 ) s
Supply Voltage Ve (V) Ambient Temperatare Ta ('C)
ACCESS TIME VS. SUPPLY ACCESS TIME VS. LOAD
VOLTAGE CAPACITANCE
13 18
Ta=25C
12 16 /
% 11 % 14 /
£ z v
& LI /
K] 3 /
(! 09 tg 105>
< op < s
0.7 06
3 s 50 525 55 0 100 200 300 100
Supply Voltage Ve (V) Load Capacitance C. (pF)
ACCESS TIME VS, SUPPLY CURRENT VS.
AMBIENT TEMPERATURE FREQUENCY
T (ns)
13 u 100 50 3 25 20
Vec =50V
2 10
i. 1. A
3 // g /
3. 1o I~ 3 0.8 P
3 / g
;! 09 © 07
< o8 06
075 20 0 C) 30 5% 10 2 ﬂd'o 0 %0
Ambient Temperature Ta (C) Frequency f (MHz)
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HM6268 Series

Low Input Voltage V. (Normalized)

Output Current Ioy (Normalized)

Standby Current Iss; (A)

42

INPUT LOW VOLTAGE VS. SUPPLY
VOLTAGE

INPUT HIGH VOLTAGE VS. SUPPLY
VOLTAGE

13 13
Ta=25'C Ta=25C
12 12
11 Z§ 11
1.0 § 1.0
| 2
09 g 09
£
5
08 T 08
0.7 07
45 4.75 5.0 5.25 55 45 475 5.0 5.25 5.5
Supply Voltage Ve (V) Supply Voltage Ve (V)
OUTPUT CURRENT VS. OUTPUT OUTPUT CURRENT VS. OUTPUT
VOLTAGE VOLTAGE
16 16
Ta=25C Ta=25C
Vee =5V Vee =5V
14 \ 14 A
\ /
12 -g 12
\
1.0 3 10
\ 3
08 S 08
H
3
06 \ 06 4
04T 7 5 4G 02 04 06 08
Output Voltage Voy (V) Output Voltage Vo, (V)
STANDBY CURRENT VS. AMBIENT STANDBY CURRENT VS. SUPPLY
TEMPERATURE VOLTAGE
107 14
Vee=3V
CS=28v 12 y
107 % 1.0
Zz
/ 5 o8
107% ,/ 4§ 0.6
£ / Ta=25C
§ CS= Ve —02V
/ 04
1073 20 40 60 80 025 3 5
Ambient Temperature Ta (°C) Supply Voltage Ve (V)
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HMG6267 Series

16384-word x 1-bit High Speed CMOS Static RAM

m FEATURES

@ High Speed: Fast Access Time 35/45/565ns (max.)

® Low Power Standby and Low Power Operation
Standby: 0.1mW (typ.)/5uW (typ.) (L-version),
Operation: 200mW (typ.)

® Single 5V Supply and High Density 20 Pin Package

® Completely Static Memory ...... No Clock or Timing Strobe

Required
® Equal Access and Cycle Time (DP-20N)
® Directly TTL Compatible: All Input and Output
©® Capability of Battery Back Up Operation (L-version) s PIN ARRANGEMENT
—
u ORDERING INFORMATION “"E Em
Type No. Access Time Package A E % An
HM6267P-35 35ns -
HM6267P45 45ns w3 18] An
HM6267P-55 55ns 300 mil 20 pin A,E ) a0
Plactic DIP
HM6267LP-35 35ns b —
HM6267LP-45 45ns ’ ‘E e
HM6267LP-55 55ns [F] =
; A
= BLOCK DIAGRAM ] L
DomE KR EY)
N B - Vec HE 12 Jin
.'\l—'l s -— _
A'_‘m Row Memory Array Vs E EC5
A:—k: Decoder 18X 128 -
A¢—-u: (Top View)
Au—w
Au——w —
1
Din Columa [ O | Dout
Column Decoder

137
]

A Ao Ay A A: An As
s ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin*1 Vr -0.5*2 to +7.0 \Y
Power Dissipation Py 1.0 w
Operating Temperature Topr 0to +70 °C
%te?\::)geenture Tstg -55to+125 °c
Storage Temperature Under Bias Thias -10 to +85 °C

Notes) *1. With respect ot Vgg.
*2. ~3.5V for pulse ‘\gdth < 20ns.
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HM6B267 Series

B TRUTH TABLE

CS WE Mode Vee Current Dout Pin Ref. Cycle
H x Not selected Iss, Isor High-Z

L H Read lcc Dout Read Cycle

L L Write lce High-Z Write Cycle

8 RECOMMENDED DC OPERATING CONDITIONS (72 = 0 to +70°C)

Item Symbol min typ max Unit
Vece 4.5 5.0 5.5 \"

A\
Supply Voltage Vss 0 0 0 v
Vin 2.2 - 6.0 \%

\Y
Input Voltage ViL Yy — 08 v

Note) *1. -3.0V for pulse width S 20ns

B DC AND OPERATING CHARACTERISTICS (Vo = SV + 10%, Vgs =0V, T, = 0 to +70°C)

HM6267-35 HM626745/55 3
Item Symbol Test Conditions - + - P Unit
min |typ*l| max | min |typ*!| max
Input Leakage Current Uppl Vee=5.5V, Vin=Vgs to Vol — - 10 | - - 10 | wA
Output Leakage Current Lol | C8=Vim, Vour=Vss to Vec| - - 10 | - - {10 | uA
Operating Power Supply Current | Icc C-S=V1L,10UT=OmA,min. cycle| — 40 | 100 | - 40 80 | mA
Isp CS=Vyy, min cycle - |10 | 20| - |10 | 20 | mA
Stand by Power Supply Current CS2Vec-0.2V, - 10.02 2| - 10.02 2 | mA
bl DSty o A - so) < 1% 502 ua
Yoo | IoL=8mA - - |04 | - | - |04V
Output Voltage Vou Iop =-4mA 2.4 - - 24 - - v

Notes) *1. Typical limts are at Voo = 5V, T, = 25°C and specified loading.
*2. This characteristics is guaranteed only for L-version.

8 CAPACITANCE (T, = 25°C, f = 1MHz)

Item Symbol typ. max Unit Conditions
Input Capacitance Cin - s pF Vin=0V
Output Capacitance Cour — 7 pF Vour=0V

Note) This psrameter is sampled and not 100% tested.

® AC CHARACTERISTICS (V¢ = 5V £10%, T, = 0 to +70°C, unless otherwise noted)
® AC TEST CONDITIONS

Input pulse levels: Vsg to 3.0V Output Load A Output Load B
Input rise and fall times: 5ns +5V (for twz, tiz, twz & tow)
Input and Output timing reference levels: 1.5V o'
Output load: See Figure 800 s
Dout O—9q
2550 q. 309F* Dout Oy
zsan, SoF*
+ Including scope and jig. » Including scope and jig.
@ HITACHI
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HM6267 Series

® Read Cycle
HM6267-35 HM626745 HM6267-55
Item Symbol ~ - - Unit | Notes
min | max | min | max | min | max
Read Cycle Time trc 35 - 45 - 55 - ns 1
Address Access Time t4a - 35 - 45 - 55 ns
Chip Select Access Time tacs - 35 - 45 - ) ns
Output Hold from Address Change toH 5 - 5 - 5 - ns
Chip Selection to Output in Low Z trz 5 - 5 - 5 - ns 23,7
Chip Deselectio to Output in High Z tHz 0 30 0 30 0 30 ns 2,3,7
Chip Selectio to Power Up Time tpy 0 - 0 - 0 - ns
Chip Deselection to Power Down Time tpp - 20 - 30 - 30 ns

O TIMING WAVEFORM OF READ CYCLE NO.14% %)

[— lnc ]

Address

ta

A ]
f~ton
Data Out Previous Data Data Valid
Valid

O TIMING WAVEFORM OF READ CYCLE NO.24 ®

tRC
& X £
l—facs 'Hz
—fLz

. High "
Data Out High Impedance Data Valid igh Imp

jzi

1 trp
Vee Supply =2----

Current ISL_JSO% 50%

Notes) 1. All Read Cylce timing are referenced from last valid address to the first transitioning address.
2. At any given temperature and voltage condition, fzz max. is less than ¢,  min. both for a given device and
from device to device.

3. Transition is measured +500mV from steady state voltage with specified loading in Load B.

4. WE is High for READ cycle.

S. Device is continuously selected, CS = V.

6. Addresses valid prior to or coincident with TS transition low.

7. This parameter is sampled and not 100% tested.
® Write Cycle

HM6267-35 HM6267-45 HM6267-55 i
Item Symbol - Unit | Notes
min max | min | max | min max
Write Cycle Time twe 35 - 45 - 55 - ns 2
Chip Selection to End of Write tew 30 - 40 - 50 - ns
Address Valid to End of Write taw 30 - 40 - 50 - ns
Address Setup Time tas 0 - 0 - 0 - ns
Write Pulse Width twp 20 - 25 - 35 - ns
Write Recovery Time twr 0 - 0 - 0 - ns
Data Valid to End of Write tpw 20 - 25 - 25 - ns
Data Hold Time tDH 0 - 0 - 0 - ns
Write Enabled to Output in High Z twz 0 20 0 25 0 25 ns 34
Output Active from End of Write tow 0 - 0 - 0 - ns 34
@ HITACHI
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HM6267 Series

® TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled)

X
© W-—\l\ /7 /

law

tow
Data In * Data In Vahd

twz tow

Data Out Data Undefined

High Impedance

® TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled)

twc !

Address :}(
-—'As—-, =—!WR
Cs
X

¥& ANV . I

t —
DW 'DH
Din Data in Valid

twz

..
Q
€

L

High Impedance

Dout Data Undefined

Notes) 1. If'CS goes high simultaneously with WE high, the output remains in a high impedance states.
2. All Write Cycle timings are referenced from the last valid-address to the first transitions address.
3. Transition is measured +500mV from steady state voltage with specified loading in Load B.
4. This parameter is sampled and not 100% tested.
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HM6267 Series

BLOW V. DATA RETENTION CHARACTERISTICS (0'C < Tas70°C)

This characteristics is guaranteed only for L-version.

Parameter Symbol Test Conditions min typ max Unit
Vce for Data Retention Vor CS2 Vee—0.2V 2.0 - - \
.2

Data Retention Current Iccon Vi Vee—0.2V or 0Vs V..50.2V - - gg-a HA

Chip Deselect to Data Retention Time tcon 0 - - ns

Operation Recovery Time te see retention waveform tac #1 - - ns
Notes) * 1. tac=Read Cycle Time. *2. Vie=3.0V
*3. Vec=2.0V

OLOW V.. DATA RETENTION WAVEFORM

DATA RETENTION MODE

SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE

16
Vee=5.0V
Ta=25C ee=5,
14 14
H 3
E ] F o2
£ / S \'\
Z 10 £ —
H =
\;. g \\
8 / 5
>
B 08 5 0
& &
06 06
0.4 04
45 175 5.0 5.25 55 0 20 10 60 80
Supply Valtage Vee (V) Ambient Temperature Ta (C)
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HM6267 Series

ACCESS TIME VS. SUPPLY VOLTAGE

L3

Ta=25C

12
3
i
»
x
D) e
3
B ]
'% 09
£

08

n7

15 AT A0 225 ERY

Supply Voltage Vee (V)

ACCESS TIME VS. LOAD CAPACITANCE

1K

16
H
g
I
)
G 12
N —
z 10 ]
£
E

08

06

0 100 200 300 400
Load Capacitance (7. tpF i

INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE

13 13
Ta=25C Ta=25C
12 _ 12
% 1 E Ll
z z
Y g 10 —
E oo :’é 09
08 08
0.7 0.7
45 47 50 5.25 55 45 475 . 5.25 5.5
Supply Voltage Ve (V) Supply Voltage Vee (V)
© HITACHI

ACCESS TIME VS. AMBIENT TEMPERATURE

u
Vee=50V
12
3
g un
z
”
LT /
3 /
£
S08
5
0x
07
] 2 [ 60 [4

Ambient Temperature Ta (T)

SUPPLY CURRENT VS. FREQUENCY

T tny)
20 100 66 50 K
L -
10 /
5 /
é 08
; 08 /
£ L~
< /
£ o7
z
06
05
v B ] is 2% % E

Frequency / (MHz)

INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE
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HM6267 Series

OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE

Ta=25C

Vee=5V /
14 14

z \ 2 /
3 E Y
[ \ ‘ i
i 08 ‘i 08
: \ : /
04 \ 04
4 g 0.2 0.4 06 08
Output Voltage Vow (V) Qutput Voltage Vor (V)
STANDBY CURRENT VS.
AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE
104 - 14
CS=28v
12 /
- 3
< 10 H 10
g 10-¢ >~ < o8
' / H v Ta=25C
& CS= Vee ~0.
o / c-02V
/
10 » ) ) 3 02%
Ambient Temperature Ta (T) Supply Voltage Vcc (V)
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HM6264A Series

8192-word x 8-bit High Speed CMOS Static RAM

® FEATURES HM6264AP Series
® Low Power Standby Standby: 0.1mW (typ.)
10uW (typ.) L-/LL-version
Low Power Operation Operating:  15mW/MHz (typ.)
® Fast access Time 100ns/120ns/150ns (max.)
® Single +5V 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 input and Output

® Capability of Battery Back Up Operation (L-/LL-version)

(DP-28)

HM6264ASP Series
® ORDERING INFORMATION

Type No. Access Time Package
HM6264AP-10 100ns
HM6264AP-12 120ns
HM6264AP-15 150ns
HM6264ALP-10 100ns e
HM6264ALP-12 120ns 500 mil 25 pin
HM6264ALP-15 150ns astie
HM6264ALP-10L 100ns (DP-28N)
HM6264ALP-12L 120ns
HM6264ALP-15L 150ns HMG6264 AFP Series
HM6264ASP-10 100ns
HM6264ASP-12 120ns
HM6264ASP-15 150ns
HM6264ALSP-10 100ns oo
HM6264 ALSP-12 120ns 13,?0 t'.“'})zlg pin
HM6264 ALSP-15 150ns astic
HM6264ALSP-10L 100ns
HM6264ALSP-12L 120ns (FP-28D/DA)
HM6264ALSP-15L 150ns

® PIN ARRANGEMENT
HM6264 AFP-10 100ns
HM6264 AFP-12 120ns
HM6264 AFP-15 150ns
HM6264 ALFP-10 100ns 28 pin
HM6264 ALFP-12 120ns Plastic SOP
HM6264ALFP-15 150ns (Note)
HM6264ALFP-10L 100ns
HM6264 ALFP-12L 120ns
HM6264ALFP-15L 150ns
Note) T is added to the end of the type no. for a SOP of 3.00 mm (max.)
thickness.
(Top View)
G HITACHI
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HM6264A Series

# BLOCK DIAGRAM

€S Timing Pulse Gen. ———3

Column Decoder

:" — —o Ve
i ] t—
’::7 1 Row | Memory Matrix ° Vss
As : Decoder | ¢ | 256%256
A, -
Au l._lxl'
¥ — I 1
1 ;Jj 3] Column 11O
Input N
: Data Column Decoder
\ Control
L —~— I
'
L0 ] "ﬂ A Az AvAve AT S i
)
I ! ]

8 ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltage'! VT -0.5*2 t0 +1.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Topr 010 +70 °C
Storage Temperature Tstg -55to +125 °C
Storage Temperature (Under Bias) |  Tbias -10to +8S °C

Notes) *1. With respect to Vgg.
*2. -3.0V for pulse width S SOns

8 TRUTH TABLE

WE|CS, |cSs, |OE Mode 1/0Pin |Vcc Current Note
X|H] XX Not Selected HighZ | IsB.IsB1
Xx | x | L | x | (Power Down) HighZ |Igglsp)
H| L | H | H | Output Disabled High Z Icc
H| L|H]L]|Read Dout Icc Read Cycle
L{L|HI|H . Din Icc Write Cycle (1)
Write - -
LIL|H|L Din Icc Write Cycle (2)
X:HorL
@ RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C)
tem Symbol min typ max Unit
Vee 4.5 5.0 5.5 v
Voltage
Supply Voltage Vss 0 0 0 v
Vin 2.2 - 6.0 \'
Input Voltage 7 o3 - 08 v

Note) *1. -3.0V for pulse width S 50ns
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HM6264A Series

® DC AND OPERATING CHARACTERISTICS (Vcc = 5V £ 10%, Vs =0V, T, = 0 to +70°C)

Item Symbol Test Condition min |typ*!| max | Unit
Input Leakage Current Uz Vin=Vss to Vcc - - 2 | A
C81=Vp or CS2=Vy1, orOF=Vyor WE=V,
Output Leakage Current Lol IH L2 -
pi age Lo Vij0=Vss to Voo 2 | uA
Operating Power Supply Current | Iccpc | CS1=Vyg, CS2=V iy, Iy)0=0mA - 7115 | mA
I Min. cycle, duty=100%, CS1=VjL, CS2=V 1 _ |30 Jasrep o
ccl Ijo=0mA 30 |55%
Average Operating Current Cycle time = 1us, duty = 100%, I/ = OmA,
Icc2 CS1£0.2V,CS2 2 Ve -0.2V - 3 5 | mA
Vig 2 Voo 0.2V, VL £ 0.2V
Isp CS1 =V or CS2=V, - 1| 3 |ma
— - 0.02 2 | mA
Standby Power Supply Current Ispr® CS12Vce-0.2V, CS22V 0.2V or 2% 00"
B1 0VS0S250.2V,0VS Vyy - A
- 2% | 50%¢
17 IoL=2.1mA _ T~ To.
Output Voltage oL oL=21m 04 Vv
Vou Iog=~1.0mA 24 - - \4

Notes) *1. Typical limits are at VoC=5.0V, T4=25°C and specified loading.
*2. Vi min=—-0.3V
*3. This characteristics is gu d only for L. ion.
*4. This characteristics is guar d only for LL-version.
*5. For 120ns/150ns version.
*6. For 100ns version,

® CAPACITANCE (f = IMHz, T, = 25°C)

Item Symbol | Test Condition | typ | max | Unit
Input Capacitance Cin Vin = 0V - 5 pF
Input/Output Capacitance Cro Viso = OV - 1 pF

Note) This parameter is sampled and not 100%. tested.

® AC CHARACTERISTICS (Ve = 5V10%, Ta = 0 to +70°C)
o AC TEST CONDITIONS

input Puise Levels: 0.8V/2.4V

Input Rise and Fall Time: 10ns

Input Timing Reference Level: 1.5V

Output Timing Reference Level: 0.8V/2.0V

Output Timing Reference Level: HM6264A-10 1.5V
HM6264A-12/15 0.8V/2.0V

Output Load: 1TTL Gate and Cy (100pF) (including scope and jig)
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HM6264A Series

e READ CYCLE

HM6264A-10 HM6264A-12 HM6264A-15 .
Item Symbol - - - Unit

min max min max min max
Read Cycle Time IRC 100 - 120 - 150 - ns
Address Access Time t44 - 100 - 120 - 150 ns
Chip Selection to Output oSt fcol - 100 - 120 - 150 n
CS2 tco2 - 100 - 120 - 150 ns
Output Enable to Output Valid tOE - 50 - 60 - 70 ns
Chip Selection to Cst ILZ1 10 - 10 - 15 - ns
Output in Low Z Cs2 1172 10 - 10 - 15 - ns
Output Enable to Output in Low Z toLz N - 5 - 5 - ns
Chip Deselection to CS1T IHZ1 0 35 0 40 0 50 ns
Output in High Z CS2 tHZ2 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. tgz and tgHgz are defined as the time at which the outputs achieve the open circuit condition and are not referred
to output voltage levels.
2. At any given temperature and voltage condition, ¢f77 max is less than 7 7z min both for a given device and from
d device to device.

e READ CYCLE

X ) &
A i
T TS
A Tt
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HM6264A Series

e WRITE CYCLE

HM6264A-10 HM6264A-12 HM6264A-15 .
Item Symbol - - - Unit
min max min max min max
Write Cycle Time twe 100 - 120 - 150 - ns
Chip Selection to End of Write tcw 80 - 85 - 100 - ns
Address Setup Time t4Ss 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 tWwR 0 - 0 - 0 - ns
Write to Output in High Z twHZ 0 35 0 40 0 50 ns
Data to Write Time Overlap tpw 40 - 40 - 50 - ns
Data Hold from Write Time tDH 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
® WRITE CYCLE (1) (OE clock)
twC
Address >< ><
7 (4] Q
s NN
tcw [2] 'WR
TSl N Y
EANNINARNNN AN 2
(6]
7 S
es2 ) L ANUANRNRNANNNN
t4s (3] twp (1]

WE

ENNNANSS

HIAAIH A

tonz 131
\ \\'

PR W W W W W W W W W
7277727277272 77

IDW IDH

Din

54

XX
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HM6264A Series

© WRITE CYCLE (2) (OE Low Fix)

twe
Address }( X
tAw . twr 14]
{ tew (
Eﬁ<<§\<<{ [6) S NIy,
tew (2]
2/ /SN EARNARRRRREY
WE twp (1)
2NN ¥
151 tWHZ tow
Dout eSSy N N NN N NN
7727777772 77777 . ow ‘DH
Din

NOTES: 1) A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest transi-
tion among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transition among
TSI going high, CS2 going fow and going high, typ is measured from the beginning of write to the end
of write.

2) tcw is measured from the later of TS1 going low or CS2 going high to the end of write.

3) t 4 is measured from the address valid to the beginning of write.

4) twp is measured from the earliest of TS1 or WE going high or CS2 going low to the end of write cycle.

5) During this period, I/O pins are in the output state, therefore the input signals of 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 im-
pedance 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 CST is low and TS2 is high during this period, 1/O pins are in the output state. Therefore, the input signals
of opposite phase to the outputs must not be applied to them.
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HM6264A Series

®m LOW Ve DATA RETENTION CHARACTERISTICS (7, = 0 to +70°C)
This characteristics is guaranteed only for L/LL-version.

Item Symbol Test Condition min typ | max | Unit
. CS12Vce-0.2V, CS22 Vec-0.2V or

Ve for Data Retention VbR Cs2<0.2V 2.0 - - v
Voo = 3.0V _ 1*1 | 50%

Data RetentionCurrent Iccpr CS1 2 Vec -0.2V - ] HA
CS2 2 Voe -0.2V or OVSCS250.2VOVEYy, | — | 1% (25

Chip Deselect to Data Retention

Time tCDR 0 - - ns
See Retention Waveform

Operation Recovery Time tR tRC*? - - ns

Notes) *1. V¥V min =-0.3V, 20uA max at T,=0 to 40°C, This characteristics is guaranteed only for L-version.

*2. VL min = 0.3V, 104A max at Tg = 0 to 40°C, This characteristics is guarnteed only for LL-version.
*3. tRC = Read Cycle Time

© LOW Vcc DATA RETENTION WAVEFORM (1) (CST Controlled)

Data Retention Mode

CS12Vee - 0.2V
OV- - ~mmmmmmm s mm e - -

® LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlied)

Vee le.. _Data Retention Mode

45V-=- —— ——— - ——— \ —————————————————
{CDR

Cs2

CS2 £ 0.2V
OV-— = -m = == = = To- - -

Note) In Data Retention Mode, CS2 controls the Address, WE, CSI, OF and Din buffer. If CS2 controls data retention
mode, Vin for these inputs can be in the high impedance state. If CS1 controls the data retention mode, CS2 must

satisfy either CS2 >V c—0.2V or CS2 g 0.2V. The other input levels (address, WE, OE, 1/0) can be in the high
impedance state.
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SUPPLY CURRENT VS. SUPPLY CURRENT VS.
SUPPLY VOLTAGE AMBIENT TEMPERATURE
X L
Le o Vee=5.0v
! 11
f Ll // :% 12 >
% Lo __.//
g
7 2
W %]
I 175 o S 35 " K 0 B 1)
Sl Vo Voo \ Ambient Temperature Ta T
SUPPLY CURRENT VS. ACCESS TIME VS.
FREQUENCY LOAD CAPACITANCE
! T T T 1 L#
2000 | Vime [ 12, I
1. L6
. 7
[ // I /,/
‘; Wi / ‘3 1 /
- 4 ; ~ :
2 fec iy
;: nl / é 10 i
i n | o x 10 m;lm ) 0 40 L
Frequenes £ MH/ Load Capacitance (‘1. ‘pF 1
ACCESS TIME VS. ACCESS TIME VS.
SUPPLY VOLTAGE AMBIENT TEMPERATURE
L 1.4
Taz 230 Vee=5.0V
oo 12 /
—él LI\ g 11 /
§ 1 :i L e
= \ k /
é " E (5]
ik 0F
15 475 30 525 35 0 20 ) 60 8
Supply Voltage VeV Ambient Temperature Tu 17 )
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INPUT LOW VOLTAGE VS.
SUPPLY VOLTAGE

INPUT HIGH VOLTAGE VS.
SUPPLY VOLTAGE

L3
1.3,
B
Fa= 251
12
- 12 .
z H
| 11 /E H /
i — i
Y H
_:i 0.9 E_
T -
07 - R [ S0 B
13 L7 5.0 5.2
Supply Voltage V(e o\ Suppls Ve Lo\
OUTPUT CURRENT VS. OUTPUT CURRENT VsS.
OUTPUT VOLTAGE OUTPUT VOLTAGE
1o
16
Ju=25C
Ve v . /
14 /
E 2 :g 12
Z [t
W e [
.g \ ;; . Voo o\
‘2 o8 \ ] /
-3 =
: \
06 /
\
04 N 7 3 n > " 0z o0t 0 on
i ‘ Onpur Veltage Vir A
Output Voltage Vou (V)
STANDBY CURRENT VS. STANDBY CURRENT VS.
AMBIENT TEMPERATURE SUPPLY VOLTAGE
10 14
Tu=25C /
5 o 12
z -~ :
E / E 10
3 7z
.:: o § 0K /
F 7
£ 3
E o5 / E 06 /
I & /
H HEY A
a 7
0l "7 3 \ 5 [
0 0 in 60 R
Ambient Temperature T 'C 1 @ HITACH' Supply Voltage Vee 1\
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HM6288 Series

16384-word X 4-bit High Speed CMOS Static RAM

The Hitachi HM6288 is a high speed 64k static
RAM organized as 16-kword x 4-bit. It realizes
high speed access time (25/35/45ns) and low
power consumption, employing CMOS process
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.

The HM6288, packaged in a 300 mil plastic DIP
and SQOJ, is available for high density mounting.

Low power version retains the data with battery
back up.

BFEATURES

® Single 5V Supply and High Density Plastic Package. (CP-24D)

® High Speed: Fast Access Time 25/35/45 ns (max.) BPIN ARRANGEMENT
® Low Power dissipation

(DP-22NB)

Active mode 300mW (typ.) o HM6288P Series
Standby mode 100uW (typ.)
® Completely Static Memory
No Clock or Timing Strobe Required.
® Equal Access and Cycle Times.
® Directly TTL Compatible — All Inputs and Outputs.
= ORDERING INFORMATION
Type No. Access Time Package
HM6288P-25 25ns 300 mil .
HM6288P-35 35ns 22.pin (Top View)
HM6288LP-25 25ns Plastic DIP
HM6288LP-35 35ns (DP-22NB) ® HM6288JP Series
HM6288JP-25 25ns J—
HM6288JP-35 35ns 24-p$.
HM6288LIP-25 25ns SOJ (CP-24D)
HM6288LIP-35 35ns
EBLOCK DIAGRAM
» o—w -—
e > — Memory —
Az o—h Row Array
AP Decoder 124 Rows (Top View)
A oy 312 Columns
A %
ho—l> - l T WPin Description
1) ot — ot L0 Pin Name Function
s o 3— put b A0 -A13 Address
L on 2"- | Column Decoder 1/01-1/04 Input/Output
R S N 3:2:3.2: 3.2 T T e
WE Write Enable

A7 As As A An Az An

] Yee Power Supply

— - Vss Ground
(&}
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HM6288 Series

B ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vr -05%"t0 +7.0 \
Power Dissipation Py 1.0 w
Operating Temperature Ton 0t +70 ‘C
Storage Temperature Toe —55to +125 ‘c
Temperature under Bias T —10 to +85 c

Note: *1. Vr min.=~—2.0V for pulse width=10ns

ITRUTH TABLE
=3 WE Mode Vee Current 1/0 Pin Ref. Cycle
H X Standby Iss, Ism HighZ
L H Read Iec Dout Read'Cycle 1, 2
L L Write Icc Din Write Cycle 1, 2
HRECOMMENDED DC OPERATING CONDITIONS ( Tz=0to +70°C)
Parameter Symbol min typ max Unit
Supply Voltage Vee 45 5.0 55 \'
Vss 0 0 0 v
Input High (logic 1) Voltage J Vin 22 - 6.0 \Y%
Input Low (logic 0) Voltage ViL —0.5*! - 0.8 \'

Note: #1. Vi min.= —2.0V for pulse widthS 10ns

EDC AND OPERATING CHARACTERISTICS ( Tz=0to +70°C, Vec=5V+10%, Vss=0V)

Parameter Symbol Test Condition min typ*! max Unit
Input Leakage Current { Lt ) Vee=MAX. Vin=Vss to Vec - - 2.0 uA
Output Leakage Current 1 Iro] | CS=Vm,Vico= Vss to Vec - - 2.0 uA
Operating Power Supply Current Icc CS= ViL, I1ro=0mA, min. cycle - 60 120 mA
Standby Vecc Current Ise | CS= Vi, min. cycle - 15 30 mA
Ism*? | CSZVec—02V - 0.02 2.0 mA
Standby Vcc Current 1
Isg1*3 | OVSVin=0.2V or Vec—0.2Vs Vin - 0.02 0.1 mA
Output Low Voltage VoL IoL=8mA - - 0.4 v
Output High Voltage Von Jon=—4.0mA 24 - - A
Notes: * 1. Typical limits are at Vcc=5.0V, Ta= +25°C and specified loading.

#2. P version
#3. LP version

BCAPACITANCE ( Ta=25C, f=1.0MHz)

Parameter Symbol Test Conditions min max Unit
Input Capacitance Cin Vin=0V - 6 pF
Input/Output Capacitance Ci/o Vi/o=0V - 8 pF

Note: This parameter is sampled and not 100% tested
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HM6288 Series

AC CHARACTERISTICS
® AC Test Conditions
Input pulse levels: OV to 3.0V Input and Output timing reference levels: 1.5V
Input rise and fall times: 5ns Output load: See Figure
sv 5V
480Q 480Q
Dout Dout
2550 pF* 255Q SpF*

Output Load (A)
Output Load (B)

sincluding scope & jig. (fortnz, tLz, twz & tow)
® READ CYCLE
Parameter Symbol H.M6288-25 H§‘6288'3 3 Unit
min | max | min | max
Read Cycle Time tRC 25 - 35 | - ns
Address Access Time tAA - 25 - 35 ns
Chip Select Access Time t4aCcs - 25 ~ 35 ns
Output Hold from Address Change toH 3 - 5 - ns
Chip Selection to Output in Low Z trLze 5 - 5 - ns
Chip Deselection to Output in High Z tz 0 12 0 20 ns
Chip Selection to Power Up Time tpy 0 - 0 - ns
Chip Seselection to Power Down Time tpD - 25 - 30 ns
#* Transition is measured +200mV from steady state voltage with Load (B).
This parameter is sampled and not 100% tested.
© Timing Waveform of Read Cycle No.1 [11[2]
tac
e X
taa -]
ton ton
Provious

Dout Data Valid Data Valid
© Timing Waveform of Read Cycle No.2 [113)

(—:g ——_\ tac

—
N /
tuz
tacs i
tez
Dout Data Valid > -
High Impedance el wd‘:;:t
teo

Vec supply tey !
9,
Icc 50% 50%
current

Notes: 1. WE is High for Read Cycle.
2. Device is continuously selected, CS= V.. .
3. Address Valid prior to or coincident with CS transition Low.
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HM6288 Series

m WRITE CYCLE

HM6288-25 HM6288-35 .
Parameter Symbol - - Unit

min | max | min | max
Write Cycle Time twe 25 - 35 - ns
Chip Selection to End of Write tcw 20 - 30 - ns
Address Valid to End of Write taw 20 - 30 - ns
Address Setup Time tas 0 - 0 - ns
Write Pulse Width twp 20 - 30 - ns
Write Recovery Time twr 0 - 0 - ns
Date Valid to End of Write tDw 12 — 20 - ns
Data Hold Time tpH 0 - 0 - ns
Write Enabled to Output in High Z tyz* 0 8 0 10 ns
Output Active from End of Write tow» 5 - 5 - ns

* Transition is measured +200mV from steady state voltage with Load (B).
This parameter is sampled and not 1007 tested.

©® Timing Waveform of Write Cycle No.1 (WE Controlled)

twe

R X

Lwp %2

g NN w—

| tow ton*5

ton*6
tow*5
twz*3
Dout YAV AVA / High Impedance /
ANAVAN

NAVAVAWAVAN N /AN
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® Timing Waveform of Write Cycle No.2 (c-s Controlled)

- X X
SANNNNNNNN U TSI
Din | Data in Valid

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

2. tw is measured from the earlier of CS orW—Egoing high to the end of write cycle.

3. During this period, I/0 pins are in the output state so that the input signals of opposite phase to the
outputs must not be applied.

4.If the CS low transition occurs simultaneously with the WE low transition o after the WE
transition, the output buffers remain in a high impedance state.

5.1f CS is low during this period, I/O pins are in the output state after tow. Then the data input signals
of opposite phase to the outputs must not be applied to them

6. Dout is the same phase of write data of this write cycle, if twr is long enough.

® Low Vcc Data Retention Characteristics ( 7z=0to +70°C)
(This Characteristics is guaranteed only for L-version.)

Parameter Symbol| Min Typ | Max | Unit Test Conditions
Vec for data retention Vr 2.0 - - \Y% (52 Vee—-02v
VinZ Vee —0.2V or
. 502
Data retention current Iccor - - 359 A OVS Via=02V
Chip Qeselgct to data teon 0 _ _ s
retention time
See retention waveform
Operation recovery time tr trc? - - ns

NOTE : 1. trc =Read cycle time
2. Vee=3.0V
3. Vee=2.0V

Low Vcc Data Retention Waveform

Data Retention Mode

CS2 Voo —02V
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HM6288 Series

SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE
1.6 1.6
Ta=25T Vee =5.0V
= 14 _ 14
¥ 3
= =
E 12 E 12
: 3
8 % —
z 10 z 10 S—
z 08 S 08
& E;
@ A
0.6 0.6
X 0.4
0 ‘4.5 4.75 5.0 5.25 5.5 0 20 40 60 80
Supply Voltage Vee (V) Ambient Temperature Ta ("C)
ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. LOAD CAPACITANCE
1.3 1.8
_ Ta=25T
LT 3 16
o =
©
£ g
zZ 1 2 14
ERRY) E— i |
E v
09 1.0
g g —
< <
0.8 0.8
. 0.6
0 74.5 4.75 5.0 5.25 55 0 50 100 150 200
Supply Voltage Ve (V) Load Capacitance Ci.(pF)
ACCESS TIME VS. AMBIENT TEMPERATURE SUPPLY CURRENT VS. FREQUENCY
13 11 100 50 33 25 20 T (ns)
% Vee=5.0V
5 12 10
: ¥
z g
1 o E 09 /’
4 s
S / z
é ' | 8 o8 7 =
€
= / g /
g 0.9 g 07 v
:
0.8 Y
075 20 20 50 80 0566 20 30 4 50
Ambient Temperature Ta (‘C) Frequency f (MHz)
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HM6288 Series

LOW LEVEL INPUT VOLTAGE VS. HIGH LEVEL INPUT VOLTAGE VS.
SUPPLY VOLTAGE SUPPLY VOLTAGE
1.3 1.3
_ Ta=25T 3 Ta=25T
T 2 Té 1.2
z 11 >§ 1.1
; | g) /
& 10 3 10
s — S | —
% L—"1 g /
§ 0.9 = 09
— >
K] 3
.3 =
S 08 5 o8
3
0.7 0.7
45 4.75 5.0 5.25 55 45 4.75 5.0 5.25 55
Supply Voltage Vce (V) Supply Voltage Vee (V)
OUTPUT CURRENT VS. OUTPUT VOLTAGE(1) OUTPUT CURRENT VS. OUTPUT VOLTAGE(2)
1.6 T ~ 16
3 Ta=25C ¥ Ta=25T
& Vee =5V 2 { Vee=5V
T 14 E 14
£ 2 /
z >
E 12 A\ E 2
g 10 S 10
3 \ z
- 3
8 o3 S o8
: k
f N 3 /
% 06 2 06
- \
04 1 2 3 4 5 04 0 0.2 0.4 0.6 0.8
High Level Output Voltage Vou (V) Low Level Output Voltage Vou (V)
STANDBY CURRENT VS. AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE
10 1.4
\_Isc =3V
s s CS=28v R
3 3 "
] / "E
5 / E 10
=l
z Z
g H 0.8
L // z
g £ os
t B
S os S /
3 | 04
3 § Ta=25T
@ & 02 T8=V¢c—0.2V
0.1 0
0 20 40 60 80 2 3 4 5 6
Ambient Temperature Ta (°C) Supply Voltage Vee (V)
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HM6288 Series

STANDBY CURRENT VS. INPUT VOLTAGE

10 y
Ta=25C
Vcc =5.0V
CS=4.8V
8
6

Standby Current 1ss1 (Normalized)

0 3 4 5 b

Input Voltage Vin (V)
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HM6788 Series Maintenance Only

16384-word x 4-bit High Speed Hi-BiCMOS Static RAM | Refer to HMG788HA Series |

WFEATURES
® Super Fast Access Time : 25/30ns (max.)
® Low power Operation
Operating: 230mW (typ), Standby: 10mW (typ)
® +5V Single Supply
® Completely Static Memory —
No Clock or Timing Strobe required
® Balanced Read and Write Cycle Time
® Fully TTL compatible Input and Output

® ORDERING INFORMATION (DP-22NB)
Type No. Access Time Package
HM6788P-25 25ns 300 mil 22 pin MPIN ARRANGEMENT
HM6788P-30 30ns Plastic DIP i T g
.-\|E E A
BBLOCK DIAGRAM ] )
AT (5] An
A O—P5 | A5 (18] Aue
AJ()———‘X: —OVer "\5E EA,
A Row Memory Matrix ——O Vss ,\‘E EI/OI
AsO—— Decoder 128512
A o——L 5] uw] [15]1/0¢
A7O—_2—~—— .\IE E[/o,
A -
so——{3—] » : r &0 S,
1/0:0— Column 1/0 Vss[TT [iZ]we
1/020— B\:;:: Column Decoder (Top View)
/03 j__ Control % é Jf % % %
1/040- {?* An Az A Ay Aw Ao

L

s
Q0
ﬁ“@l
—

<+

EABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltageto Vss pin Vr —-05to +7.0 A%
Power Dissipation Pr 1.0 '
Operating Temperature Topr 0to +70 °C
Storage Temperature (with bias) Tae(bias) -10to +85 °C
Storage Temperature Tus -55to +125 °C
G HITACHI
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HM6788 Series

ETRUTH TABLE
cs WE Mode Vee Current Output Pin Ref. Cycle
H X Not selected Isp, Iss High Z -
L H Read Icc, Iccr Dout Read Cycle (1) (2)
L L Write Icc, Icar Din Write Cycle (1) (2)
X:HorL
HRECOMMENDED DC OPERATING CONDITIONS (0°C= Ta=70°C)
Item Symbol min typ max Unit
Vee 45 5.0 55 \
Supply Voltage Vo o o o v
Input High Voltage Vin 2.2 - 6.0 \Y
Input Low Voltage Vi —0.5*! ~ 0.8 \'
Note) * 1. — 3.0V with 20ns pulse width.
BDC AND OPERATING CHARACTERISTICS ( Vcc=5V +10%, Ta=0"Cto +70°C)
Item Symbol Test Conditions min typ max Unit
Input Leakage Current [ Iu| | Vec=5.5V, Vin=Vss to Ve - - 2 uA
Output Leakage Current |Ito] | CS= Vi, Vi/o= Vss to Vec - - 2 uA
Opearating Power Supply Current Icc CS= Vi, I /o=0mA - - 80 mA
Average Operating Current Icch Min. Cycle, Duty: 100% - - 120 mA
Standby Power Supply Current fse SS= Vi — — % mA
Ism CS2 Vec-0.2V, Viss02Voor Vivz Vec 0.2V - - 10 mA
Output Low Voltage Vou IoL.=8mA - - 0.5 v
Output High Voltage Von Ion=—4mA 24 - - v

mAC CHARACTERISTICS (Vo =5V £10%, T, = 0 to +70°C, unless otherwise noted)

® AC Test Conditions
Input pulse levels: Vss to 3.0V
Input rise and fall time: 4ns

+5V

£

300F*

Wy

AAA

Output Load A

68

Input and Output reference levels: 1.6V
Output Load: See Figure

AAA
WV

+5V

SpF*

# Including scope and jig.

Output Load B

(tCHZ, tWHZ, tCLZ, tOW)
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HM6788 Series

O®READ CYCLE

HM6788-25 HM6788-30
Item Symbol Unit
min max min max
Read Cycle Time tre 25 - 30 - ns
Address Access Time taa - 25 - 30 ns
Chip Select Access Time tacs - 25 30 ns
Chip Selection to Output in Low Z terz* ? 0 0 ns
Chip Deselection to Output in High Z tcuz* ? 0 10 0 12 ns
Qutput Hold from Address Change ton 5 5 - ns
Chip Selection to Power Up Time"! tre 0 - 0 ns
Chip Deselection to Power Down Time*! trp - 20 - 30 ns
Input Voltage Rise/Fall Time*? tr 150 - 150 ns
Notes) * 1. This parameter is sampled and not 100% tested
*2. Transition is measured +200mV form steady state voltage with Load (B). This parameter is sampled and not 1007, tested
* 3. If t1 becomes more than 150ns, there is possibility of function fail
please contaet your nearest Hitachi Sales Dept. regarding specitication.
. *1,%2
® Timing waveform of Read Cycle No. 1
1xe
N 4 Y
144
ton ton
Dot Previous data Valid > Data Valid >
_— *1,*3
® Timing waveform of Read Cycle No. 2 e
\ Vi
14Cs TeHz
. High Impedance
Dour Data Valid S
High Impedance
Note) *1. WE = Vyy
*¥2.CS=Vq, o
*3. Address valid prior to or coincident with CS transition Low.
® WRITE CYCLE
HM6788-25 HM6788-30
Item Symbol - Unit
min max min max
Write Cycle Time twe 25 - 30 - ns
Chip Selection to End of Write tew 20 - 25 - ns
Address Setup Time tas 0 - 0 ns
Address Valid to End of Write taw 20 - 25 - ns
Write Pulse Width twp 20 - 25 ns
Write Recovery Time twr 0 - 0 B ns
Write to Output in High Z twhz*! 0 10 0 12 ns
Data Valid to End of Write tow 15 15 - ns
Data Hold Time ton 5 - 5 — ng
Output Active from End of Write tow *! 0 - 0 — ns
* 1. Transition is measured * 200mV from steady state voltage with Lood(B).
This parameter is sampled and not 1007, tested.
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HM6788 Series

® Timing waveform of Write Cycle No. 1 (WE Controlled)

we

- X X

-
N

[/

Law

- /

w“‘ \ ] LOH

 SSSNSNTN -
177777777

High Impedance 5
Din £ L Data Valid \ -
High Impedance

® Timing waveform of Write Cycle No. 2 (CS Controlled)

twe
Address > <

las tow

/

Law. 1173

EEEARANAN i

\_/ Low lon
——I

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

*2. During this period, 1/O pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.

*3. Dout is the same phase of write data of this write cycle.

*4. If the CS low transition occurs after the WE low transition, output remain in a
high impedance state.

*5. If CS is low during this period, 1/O pins are in the output state. Then, the data
input signals of opposite phase to the outputs must not be applied to them.

*6. R is measured from the earlier of CS or WE going high to the end of write cycle.

BCAPACITANCE (T2=25'C, f=1.0MHz)

al
[

*6

v

Item Symbol min typ max Conditions
Input Capacitance Cin - - 6.0 Vin=0V
Input/OQutput Capacitance Ci/o - - 8.0 Vour =0V

Note) This parameter is sampled and not 100% tested.
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HM6788H Series Maintenance Only

16384-word x 4-bit High Speed Hi-BiCMOS Static RAM | Refer to HM6788HA Series |

Features
® Super Fast Access Time : 15/20ns (max.)
® Low power Operation
Operating: 280mW (typ)
® +5V Single Supply
® Completely Static Memory —
No Clock or Timing Strobe required
® Equal Access and Cycle Times
® Fully TTL compatible Input and Output (DP-22NB)

Ordering Informati
rdering Information Pin Arrangemaent

Type No. Access Time Package
HM6788HP-15 15ns 300 mil 22 pin
HM6788HP-20 20ns Plastic DIP Mo %) Vee
'a E An
Block Diagram M3 [20] An
\:E EI\II
:: —= Vee :E %*"
A 1] —o M[E] 17) A
A: ] Row Memory Matrix Vss M M
A, C[ 3: Decoder 128X 512 M) [15)1/0n
Ayo——{¥] wE] M
A, —{] L . &[] [5)1/0,
Vo, . H Column 1/0 vis 1] [12)we
170, T'}— :;::: Column Decoder
vor oo 2] come g%%%%%g% (Top View)
1 ALoA,A A, A
- T
WE @E 4_J

Absolute Maximum Ratings

Item Symbol Rating Unit
Terminal Voltage to Vss pin Vr —05to +7.0 \%
Power Dissipation Pr 1.0 ‘W
Operating Temperature Topr 0to +70 °C
Storage Temperature (with bias) Tue(bias) —10to +85 °C
Storage Temperature T —55t0 +125 °C

Note) The specifications of this device are subject to change without notice.
Please contact Hitachi’s Sales Dept. regarding specifications.
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HM6788H Series

Truth Table
CS ‘WE Mode Vee Current 1/0 Pin Ref. Cycle
x Not selected Iss, Ism High Z -
Read Iec, Iecr Data Out Read Cycle (1), (2)
L Write Iec, Iccr Data In Write Cycle (1), (2)
x:HorL
Recommended DC Operating Conditions (0°Cs Tas 70°C)
Item Symbol min typ max Unit
Vee 45 5.0 5.5 \%
Supply Voltage Ves o o 5 v
Input High Voltage Viu 2.2 - 6.0 \%
input Low Voltage Vi —0.5*! - 0.8 \Y%

Note) *1. -3.0V with 10ns pulse width.

DC and Operating Characteristics ( Vcc=5V + 10%, Ta=0"Cto +70°C)

Item Symbol Test Conditions min typ max Unit
Input Leakage Current | Tui ] Vec=5.5V, Vin=Vss to Vec - - 2 7.8
Output Leakage Current [Io]l  CS=Vin, Vi/o= Vss to Vec - - 10 uA
Opearating Power Supply Current Icc CS=Vie, I /o=0mA - - 100 mA
Average Operating Current Iccr Min. Cycle, Duty: 100% /1/0 = 0mA - - 120 mA
Standby Power Supply Current fon SS= Vun — ~ X mA
Ism CS2 Vee-02V, Vins0.2Vor Ving Vec—02V - - 10 mA
Output Low Voltage Vou loL=8mA - - 04 A%
Output High Voltage Von ITon=—4mA 24 - - \%
AC Characteristics (Ve =5V £10%, T, = 0 to +70°C, unless otherwise noted)
® AC Test Conditions
Input pulse levels: Vss to 3.0V Input and Output reference levels: 1.5V

Input rise and fall time: 4ns

Output Load: See Figure

+5V

Output

300F*

Output Load A

+5V
wa
QOutput
[ S—
> F*
%03 %

#Including scope and jig.

Output Load B
(tHZ, 1LZ, tWZ, tOW)

72
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HM6788H Series

Read Cycle
HM6788H-15 H -
Item Symbol M6788H-20 Unit Note
min max min max
Read Cycle Time tre 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 tLz 3 - 3 - ns 1,2
Chip Deselection to Output in High Z thz 0 6 0 8 ns 1,2
Output Hold from Address Change toH 3 - 3 - ns
Note) *1. This parameter is sampled and not 100% tested.
*2. Transition is measured +200mV from steady state voltage with specified loading in Load B.
e Timing waveform of Read Cycle No. 1*!-*?
'rRC
Address >< ){
taa ton
le—{OH —={
Data Out Previous Data Valid Data Valid >
® Timing waveform of Read Cycle No. 2*!*3
\ /
© N 7
tacs , 'Hz
t
Lz High
Data Out Data Valid
High Impedance Impedance
Note) *1. WE = Vjy
*2.CS=Vy
*3. Address valid prior to or coincident with CS transition Low.
Write Cycle
HM6788H-15 HM6788H-20
Item Symbol ME788H Unit Note
min max min max
Write Cycle Time twe 15 - 20 - ns 2
Chip Selection to End of Write tew 10 - 15 - ns
Address Setup Time tas 0 - 0 - ns
Address Valid to End of Write taw 10 - 15 - ns
Write Pulse Width twp 10 - 15 - ns
Write Recovery Time twr | - 1 - ns
Write Enable to Output in High Z twz 0 6 0 8 ns 3,4
Data Valid to End or Write tpw 9 - 10 - ns
Data Hold Time tpH 0 - - ns
Output Active from End of Write tow 0 - - ns 3,4

Note) 1. If CS goes high simultaneously with WE high, the output remains in a high impedance state.
2. All Write Cycle timings are referenced from the last valid address to the first transitioning address.
3. Transition is measured +200mV from steady state voltage with specified loading in Load B.
4. This parameter is sampled and not 100% tested.
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HM6788H Series

® Timing waveform of Write Cycle No. 1 (WE Controlied)

< twe >
Address -){ ) (
< tow I
\\ N
e XX( 7 ,
B t .
¢ tAS Aw ¢ twr*2
P l——— twp*] ———p
LB\ :
\ Z
DH *5
Data In High Impedance High Impedance
. tOH*6
=tWZ :i' < tow*S .
Data Out << < < < << << < < High Impedance

® Timing waveform of Write Cycle No. 2 (CS Controlled)

N\ /

—— twp*l ——>

7 VNN

< twe »|
Address )(
< tAw ¢ b *2
¢— tAs —> WR
&= 34————— tcw > s

1/ /1111

High Impedance *4

¢— tpw —) Qt—gﬂb
s . CXXK KRN o veis XXXXHXT)

Data Out

Note)*1. A write occurs during the overlap of a low CS and a low WE. (twp)
*2.twg is measured from the earlier of C8 or WE going high to the end of write cycle.
*3. 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.

*4.1f the C3 low transition occurs simultaneously with the WE low transition or after the
transition, the output buffers remain in a high impedance state.

*5.1f 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.

*6. Data Out is the same phase of write data of this write cycle.

Capacitance ( Tz=25'C, f=1.0MHz)

Item Symbol min typ max Conditions
Input Capacitance Cin - - 6.0 Vin=0V
Input/Output Capacitance Ci/o - - 10 V10 =0V
Note) This parameter is sampled and not 100% tested.
@ HITACHI
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HM6788HA Series Preliminary

16384-Word x 4-Bit High Speed Static RAM

W FEATURES
e Super Fast
AccessTime. ..........c.oovvvvnnnnnn. 12/15/20ns (max.)
e +5V Single Supply
* L ow Power Dissipation
(DC)Operating . ........covvivnvinnn.. 300mW (typ.)
e Completely Static Memory
No Clock or Timing Strobe Required (DP-22NB)
e Fully TTL Compatible—All Inputs and Outputs
W ORDERING INFORMATION W PIN ARRANGEMENT
Type No. Access Time Package
HMG6788HAP-12 12ns 300 mil 22 pin Ao [] 1 22[ ] vee
HMG6788HAP-15 15ns Plastic DIP A ] 2 217 Ats
HM6788HAP-20 20ns (DP-22NB) Az 3 20 g Atz
1 A
W BLOCK DIAGRAM AsLy 4 9] An
A s 18 ] Ao
As[] 6 17 [ Ae
Aso— | | —oVee As ] 7 16 [ /04
A7 —OVss Ar[] 8 15 [] 102
As O] Row Memory Matrix A 0 1 o
As 0———{ 5] Decoder 128 X 512 8 ] 1103
A O csS[]10 13 [ ] I0a
A3 O vss [ 11 12 WE
A2 o—
101 o- > [ coumnio = (Top View)
1/0z 0- . '{,‘2:2 Column Decoder
/O3 o- 13 Control
voro— it R

A2A11Ap Ag Ay AgAgg

TS o

| |
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Hitachi America, Ltd. e Hitachi Plaza ® 2000 Sierra Point Pkwy. e Brisbane, CA 94005-1819 e (415) 589-8300 75



HM6788HA Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vr -0.5t0 +7.0 v
Power Dissipation Py 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Ty -55to +125 °C
Temperature Under Bias Thias -10to +85 °C
H RECOMMENDED DC OPERATING CONDITIONS (0°C = T, =< 70°C)
Item Symbol Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 \'
Vss 0.0 0.0 0.0 \
Input High (Logic 1) Voltage Vi 2.2 — 6.0 \%
Input Low (Logic 0) Voltage ViL -3.0% — 0.8 v
*Pulse width < 10ns, DC: -0.5V
B TRUTH TABLE
CS WE Mode Ve Current 1/0 Pin Ref. Cycle
H X Not Selected Isp, Isp; High Z —
L H Read Icc, Iccy Data Out Read Cycle (1), (2)
L L Write Icc, Iecy Data In Write Cycle (1), (2)

W DC AND OPERATING CHARACTERISTICS (Vee = 5V + 10%, T, = 0°C to 70°C, Vg = 0V)

Item Symbol Test Condition Min. | Typ. | Max. | Unit
Input Leakage Current Il | Vee = 5.5V, Viy = Vgg to Ve — — 2 A
Output Leakage Current ol | CS = Viy, Vo = Vssto Vee — — 10 | pA
Operating Power Supply Current Icc | CS = Vi, Iyjo, = OmA — — 100 | mA
Average Operating Current Icc; | Min. Cycle Duty: 100% Iy = OmA — — 120 | mA
Standby Power Supply Current Igg | CS =V — — 30 mA
CS = Ve - 0.2V
Standby Power Supply Current (1) Isp; Vin = 0.2V or Viy = Vee - 0.2V — — 10 mA
Output Low Voltage VoL | loL = 8mA — — 0.4 \%
Output High Voltage Vou |Iog = -4mA 24 — — v
B AC TEST CONDITIONS
 Input Pulse Levels: Vgg to 3.0V ¢ Input Rise and Fall Times: 4ns
 Input Timing Reference Levels: 1.5V ® Output Reference Levels: 1.5V
® Output Load: See Figure
+5V +5V
Dout 4809 Dout 4809
[ S— [ —
s s
b3 * > *
2550 30 pF 2550 SpF
Output Load B
Output Load A (for tyy, t1 7, twz, & tow)
*Including scope and jig capacitance.
O HITACHI
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HM6788HA Series

B CAPACITANCE (T, = 25°C, f = 1.0MHz)

Item Symbol Max. Unit Conditions
Input Capacitance Cin 6.0 pF Vin = 0V
Input/Output Capacitance Cio 10.0 pF Vio = 0V
NOTE:  This parameter is sampled and not 100% tested.
B AC CHARACTERISTICS (Vcc = 5V £ 10%, T, = 0°C to 70°C, unless otherwise noted.)
* Read Cycle
HM6788HA-12 | HM6788HA-15 | HM6788HA-20 .
ltem Symbol Min. | Max. | Min. | Max. | Min. | Max. Unit | Notes
Read Cycle Time treC 12 — 15 — 20 - ns —
Address Access Time taa — 12 — 15 — 20 ns —
Chip Select Access Time tacs — 12 — 15 — 20 ns —
Output Hold from Address Change toH 4 — 4 — 4 - ns —
Chip Selection to Output in Low Z tiz 3 - 5 — 5 — ns 1,2
Chip Deselection to Output in High Z tHz 0 6 0 0 8 ns 1,2
NOTES: 1. This parameter is sampled and not 100% tested.
2. Transition is measured +200mV from steady state voltage with specified loading in Load B.
¢ Write Cycle
Item Symbol HM6788HA-12 | HM6788HA-15 | HM6788HA-20 Unit | Notes
Min. | Max. | Min. | Max. | Min. | Max
Write Cycle Time twe 12 — 15 — 20 — ns 2
Chip Selection to End of Write tew 8 — 10 — 15 — ns —
Address Valid to End of Write taw 8 — 10 - 15 — ns -
Address Setup Time tas 0 — 0 — 0 — ns —
Write Pulse Width twp 8 — 10 — 15 — ns —
Write Recovery Time twr 0 — 0 — 0 — ns —
Data Valid to End of Write tpw 6 — 7 — 10 — ns —
Data Hold Time tpH 0 — 0 — 0 — ns —
Write Enable to Output in High Z twz, 0 6 0 6 0 8 ns 3,4
Output Active from End of Write tow 3 — 3 — 3 — ns 3,4

NOTES:

1. If CS goes high simultaneously with WE high, the output remains in a high impedance state.

2. All write cycle timings are referenced from the last valid address to the first transitioning address.
3. Transition is measured +200mV from steady state voltage with specified loading in Load B.
4. This parameter is sampled and not 100% tested.
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HM6788HA Series

B TIMING WAVEFORM
¢ Read Cycle (1) (1 (2

tRe .
Address >ﬁ X
- tan 4
ton toH
Data Out Previous Data Valid Data Valid
* Read Cycle (2) () @)
trc

\
/

N\ Vs
< tacs |
- tz ‘ o
Data Out Data Valid }—
High Impedence High
Impedence

NOTES: 1. WE is High for READ cycle.
2. Device is continuously selected, CS = Vy
3. Address valid prior to or coincident with CS transition low.
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HM6788HA Series
* Write Cycle (1) (WE Controlled)

P twe

Address X
A T

P taw twR@2)

P

_ . B twe(1)

N4 2

tow tDH(.?;)

=

m
/]
/1

High Impedance High Impedance

Data Valid

Data In
toH (6)

twzd)

\\| High Impedance

Ll Ll Ll Ll
DataOut _N N NN NN N NNNNN

* Write Cycle (2) (CS Controlied)

Address X X
_ taw . twr@ -
- tas >
_ tew o
CS N 4
N /)
- twe (1) -

NN Y. A

tow toH

patain  XXYOOOOXXXXKIXXXXXAIK __ Data Vaiid
Data Out High Impedance (4)
ata Ou

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 write cycle.

3. 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.

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. If CS is low during this period, 1/O pins are in the output state. Then the data input signals of opposite phase to the
outputs must not be applied to them.

6. Dgut is the same phase of write data of this write cycle.
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HM6289 Series

16384-Word x 4-Bit High Speed CMOS Static RAM (with OE)

The Hitachi HM6289 is a high speed 64k static RAM organized
as 16-kword x 4-bit. It realizes high speed access time (25/35/45 ns)
and low power consumption, employing CMOS process 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.

The HM6289, packaged in a 300-mil SOJ, is available for high
density mounting. Low power version retains the data with battery
back up.

Features
« High speed
Access time: 25/35 ns (max)
« High density 24-pin SOJ package
* Low power
Active mode: 300 mW (typ)
Standby mode: 100 uW (typ)

* Single 5 V supply
+ Completely static memory
No clock or timing strobe required
* Equal access and cycle times
* Directly TTL compatible: All inputs and outputs

Ordering Information

Type No. Access Time Package
HM6289JP-25 25ns 300-mil
HM6289JP-35 35ns 24-pin
HM6289LJIP-25 25 ns SOJ
HM6289LIP-35 35ns (CP-24D)
Block Diagram
A2 o—— %]
-—0 Ve
Aso— 571 v
mMo——5
AS Row Memory Matrix
Decoder 128x512
roo—%
Aro—§]
aso——¥7] —
I I
1/01 c»——a-ﬁ— Column 1/0 —
vozo E Input Column Decoder
1/03 o i?— cl::::.,. % %%
1/04 ©- B— % % % %

All A12 A13 A9 A10 A0 Al
fa———r- =
ko =4 wy

1
| N

@ HITACHI

HM6289 Series

(CP-24D)

Pin Arrangement

(Top View)

Pin Description

Pin Name Function
A0-A13 Address
1/01-1/04 Input/output
CS Chip select
OE Output enable
WE Write enable
Vce Power supply
Vss Ground
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HM6289 Serles

Function Table
CS OE WE Mode Vcc Current I/O pin Ref. Cycle
H X X Not selected Iss, Ise1 High-Z —_
L L H Read Icc Dout Read cycle (1)~(3)
L H L Write Icc Din Write cycle (1)-(2)
L L L Write Icc Din Write cycle (3)-(6)
Note: x; HorL
Absolute Maximum Ratings
Item Symbol Value Unit
Voltage on any pin relative to Vss Vin -0.5""10+7.0 \
Power dissipation Pr 1.0 w
Operating temperature range Tope 0to +70 °C
Storage temperature range Tug -55 to +125 °C
Storage temperature range under bias Thias -10 to +85 °C
Note:  *1. Vin min =-2.0 V for pulse width < 10 ns.
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Item Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 5.5 \
Vss 0 0 0 v
Input high (logic 1) voltage  Vm 22 — 6.0 \Y
Input low (logic 0) voltage Vi -0.5" — 0.8 \
Note: *1. VL min =-2.0 V for pulse width < 10 ns.
DC Characteristics (Ta = 0 to +70°C, VcC =5 V £ 10%, Vss =0 V)
Item Symbol Min Typ"! Max  Unit Test Conditions
Input leakage current 131} — — 2.0 HA Ve = Max
Vin =0V to Vec
Output leakage current Lol — — 2.0 HA CS=Vm
Vyo=0Vto Vcc
Operating Vcc current Icc — 60 120 mA CS =V, Ivo = 0maA,
Min. cycle
Standby Vcc current Iss —_ 15 30 mA CS = Vi, Min. cycle
Standby Vcc current (1) Iser'? — 002 20 mA  CS2Vwc-02V
Ise1®3 — 0.02 0.1 mA 0V<Vin<0.2Vor
Vee-0.2V < Vin
Output low voltage VoL —_ —_ 0.4 \% JoL =8 mA
Output high voltage Vou 24 — —_ v Ion =-4.0 mA
Notes: *1. Typical limits are at Vcc= 5.0 V, Ta = +25°C and specified loading.
*2. P-version
*3. LP-version
Capacitance (Ta = 25°C, f = IMHz)
Item Symbol Min Typ Max Unit Test Conditions
Input capacitance Cin — — 6 pF Vin=0V
Input/output capacitance Cwo — — 8 pF V1/0=0V
Note:  This parameter is sampled and not 100% tested.
GO HITACHI
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HM6289 Series

AC Characteristics (Ta =0 to +70°C, Vcc = 5 V * 10%, unless otherwise noted.)
Test Conditions

Input pulse levels: Vssto 3.0V
Input rise and fall times: 5ns
Input and output timing reference levels: 1.5V
Output load: See figures
Output Load (A) Output Load (B)
(for 1ICHZ, 1CLZ, 10HZ, (OLZ, IWHZ & 1OW)
+5V +5V
4800 4800
Dout 0—— Dout 0——

2550 2

> * <
> 3-30;’!" 2550:E I 5pF %

Note:  * Including scope & jig.

Read Cycle
HM6289-25 HM6289-35 .
lem Symbol - Max Min Max Unit
Read cycle time tRC 25 — 35 — ns
Address access time taa — 25 — 35 ns
Chip select access time tacs — 25 — 35 ns
Chip selection to output in low-Z terz"! 5 — 5 — ns
Output enable to output valid tOE — 12 — 15 ns
Output enable to output in low-Z torz"! 0 — 0 — ns
Chip deselection to output in high-Z  tcuz"! 0 12 0 20 ns
Chis disable to output in high-Z torz"! 0 10 0 10 ns
Output hold from address change toH 3 — 5 — ns
Chip selection to power up time tPU 0 — 0 — ns
Chip deselection to power down time  tpD — 25 — 30 ns
Note:  *1. Output transition is measured £200 mV from steady state voltage with Load (B). This parameter is sampled and not 100%
tested.
@ HITACHI
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HM6289 Series

Read Timing Waveform (1) '

T
&\<<<<$V,\ /f7777

tog tow

SN (77177

toms

lacs

teme

teur

Dout Tiah Tpedance Data Valid ><><>—

Read Timing Waveform (2) '-'2"
Address >< ><

SRR 60 G

Read Timing Waveform (3) 13"

< X

tens

Dout High Impedance Data Valid

Notes: *1. WE is high for read cycle. -
*2. Device is continuously selected, CS = VIL.
*3. Address valid prior to or coincident with CS transition low.

*4. OE = VL.
Write Cycle
HM6289-25 HM6289-35
Item Symbol Mim Max M Max Unit
Write cycle time twe 25 — 35 — ns
Chip selection to end of write tew 20 — 30 — ns
Address valid to end of write tAW 20 — 30 — ns
Address setup time tAs 0 — 0 —_ ns
Write pulse width twp 20 — 30 — ns
Write recovery time tWR 0 — 0 — ns
Output disable to output in high-Z'! 1oz 0 10 0 10 ns
Write to output in high-Z*! tWHZ 0 8 0 10 ns
Data to write time overlap Dw 12 — 20 — ns
Data hold from write time tDH 0 — 0 — ns
Output active from end of write”! tow 5 — 5 —_ ns

Note:  *1. Output transition is measured + 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100%
tested.
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HM6289 Series

Write Timing Waveform (1) (OE = High, WE = Controlled)

Din

- X
AARINN !

toc

ter#]

tow

Data Valid

High Impedance

Write Timing Waveform (2) (OE = High, CS = Controlled)

Address

al

£
m

Din

Dout

twe

S

><:

RS

/(

[173.3)

B NARAAN

1777777,

SOOCCOK,

XXX

High Impedance

84
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HM6289 Series
Write Timing Waveform (3) (OE = Clocked, WE = Controlled)

-7
et JANRNN
NN 72 00,

twg

al

3
/|;/
]
A7

- X X
 IZNTF IARNRNY
. “““_\l\ )/ ]
NN VY,

High Impedance
Dout.

A
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HM6289 Series

Write Timing Waveform (5) (OE = Low, WE = Controlled)

- X

twr®l

" YOR i

Lwnz®2

NAVANVAVAN i et

Dout \
/

on <>< v \_>_°5____

Write Timing Waveform (6) (OE = Low, CS = Controlled)

- X

& ) /

twp ]

777777

5
/
A
/
-
L~
-
A

High Impedance

—
= 000

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

tWR is measured from the earlier of CS or WE going high to the end of write cycle.

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.
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.

If CS is low during this period, 1/O pins are in the output state after tow. Then the data input signals of opposite phase to the
outputs must not be applied to them.

Dout is the same phase of write data of this write cycle, if twRr is long enough.

If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in high
impedance state.

Dout

Notes: *1
*2.
*3,
*4,

*5.

*6.
*7.
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HM6289 Series

Low Vcc Data Retention Characteristics (Ta = 0 to +70°C)
This characteristics is guaranteed only for L-version.

Item Symbol  Min Typ Max  Unit Test Conditions
Vec for data retention Vbr 2 — — \4 CS2Vcc-02V,
Data retention current Icoor — — 502 pA  Vin2Vee-02Vor
353 0V<Ving02V
Chip deselect to data retention time tCDR 0 — — ns See retention waveform
Operation recovery time R trc”! — —_ ns
Note: *1. tRC = Read cycle time
*2. Vec=30V
*3, Vcc=2.0V

Low Vcc Data Retention Waveform

Data Retention Mode

€S2 Vec—02V
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HM6289 Serles

88

Access Time tAA, tacs (Normalized)

Access Time  tAA. tacs (Normalized)

Supply Current  Icc (Normalized)

Supply Current vs. Supply Volitage

Ta=25C

1.0

0.6

0.4

45 4.75 5.0 5.25 55
Supply Voltage Vcc (V)

Access Time vs. Supply Voltage

Toc (Nomalized)
N

Supply Current

Supply Current vs. Ambient Temperature

Vee =5.0V

1.0

0.8

0.6

0.4
0

20 40

60 80

Ambient Temperature  Ta (°C)

Access Time vs. Load Capacitance

25 20 T (ns)

1.3 1.8
Ta=25T E
1.2 =18
g
1.1 & 14
8
\ 5
1.0 3 12 ,/
\ /
09 g 1.0 -
= [/
"
0.8 0.8
§
<
RUT; 4.75 5.0 5.25 55 06 0 50 100 150 200
Supply Voltage Vec (V) Load Capacitance CL (pF)
Access Time vs. Amblent Temperature Supply Current vs. Frequency
13 " 100 50 33
Vee=5.0V -
12 T 0
I8 o E 0.9 4
/
1 € //
10 — & s
. - X
/ - //
0.9 g 0.7~
O
E
0.8 06
5
0.7 05
0 20 40 60 80 0 10 20 30 40 50
Ambient Temperature Ta (°C) Frequency f (MHz)
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Low Level Input Voltage Vi (Normalized)

Ton (Normmalized)

High Level Output Current

Standby Current  Iccpr (Normalized)

Low Level Input Voltage vs. Supply Voltage

1.3
Ta=25C
1.2
11
/
1.0
/
/
0.9
0.8
0'74.5 4.75 5.0 5.25 5.5

Supply Voltage Vcc (V)

Output Current vs. Output Voltage (1)

High Level Input Voltage vs. Supply Voltage

High Level Input Voltage Vi (Normalized)

1.3
Ta=25T
1.2
1.0
0.9
08
0.7
4.5 4.75 5.0 5.25 5.5

Supply Voltage Vcc (V)

Output Current vs. Output Voltage (2)

S 16
'8 Ta=25T E Ta=25TC
Vee =5V ] A Veo=5V
1.4 g 1.4
3 /
12 \\ 3 2
1.0 E 1.0
\ 3
08 g_ 0.8
\ 8 /
06 T 06
\ 3 /
0.4 2 04
ar 2 3 4 5 3 % 0.2 0.4 0.6 0.8
High Level Output Voltage VoH (V) Low Level Output Voltage VoL (V)
Standby Current vs. Ambient Temperature Standby Current vs. Supply Voltage
10 14
Voo =3V _ /
5 CS=2.8v -§ 12
E 10
/ E
g 08
)
10 - 8 N /
0.5 E /
S o4 v
L Ta=25T
§ 02 T8=Vec—0.2V
7]
0.1 0
0 20 40 60 80 2 4 5 6
Ambient Tetnpenmm Ta {oc) Quvmnles Unltaae  Ver (VY
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HM6289 Serles

Standby Current vs. Input Voltage

" Ta=25C
Ve =5.0V

% R CS=4.8V
€
g 6
P
E 4
; ]
iy

2 N
ay

0 1 2 4 5 6

Input Voltage Vi (V)
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HM6789 Series Maintenance Only

[ Refer to HM6789HA Series ]

16384-word x 4-bit High Speed Hi-BiCMOS Static RAM (with OE)

Features
® Super FastAccess Time:. . ............. 25/30 ns (max)
® Low Power Dissipation (DC) Operating . . . . . 230 mW (typ.)
® +5V Single Supply
® Completely Static Memory
No Clock or Timing Strobe Required
Balanced Read and Write Cycle Time
® Fully TTL Compatible Input and Output

HM6789P Series

Ordering Information

Type No. Access Time Package (DP-24NC)
HM6789P-25 25ns 300 mil 24 pin
HM6789P-30 30ns plastic DIP HM6789JP Series
HM6789JP-25 25ns 300 mil 24 pin
HM6789JP-30 30ns Plastic SOJ
Block Diagram
T = | ®
aso—¥7] Vss
A4 o———{}
Row Memory Matrix
A [ g Decoder 128 X512
A6 o——-——-| 3
A70 z: (CP-24D)
aso——% -
1
1 Pin Arrangement
101 o———r?A Column 1/0 —
1/020- ?“ Input Column Decoder
Data
1/03 o B— Control
1/04 © B—
All Al2 A13 A9 A10 A0 Al
& D S
o = =
L

Absolute Maximum Ratings
Item Symbol Rating Unit
Terminal Voltage to Vgg Pin Vr -05t0+7.0 V
Power Dissipation Pr 1.0 w (Top View)
Operating Temperature Range Topr 0to+70 °C
Storage Temperature Range under bias T,,g(bias) -10 to+85 °C
Storage Temperature Range Terg =55 to+125 °C
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HM6789 Series

Recommended DC Operating Conditions (7, = 0 to +70°C)

Item Symbol min typ max Unit
\% 4.5 5.0 5.5 \'
Supply Voltage cc
Vss 0.0 0.0 0.0 \
Input High Voltage Viu 2.2 - 6.0 \4
Input Low Voltage ViL -0.5%! - 0.8 v
Note) *1. -3.0V for pulse width < 20ns.
Function Table
CS OE WE Mode Vcc Current 1/0 Pin Ref. Cycle
H HorL HorL Not selected IsB, Isp1 High Z -
L H H Output Disabled Icc, lecy High Z -
L L H Read Icc, Icct Dout Read Cycle (1) (2) (3)
L H L Wit Icc, Ieca Din Write Cycle (1) (2) (3) (4)
rite
L L L Icc, Icct Din Write Cycle (5) (6)
DC and Operating Characteristics (V¢ =5V10%, T,=0 to +70°C)
Item Symbol min typ max  Unit Test Conditions
Input Leakage Current 181 - - 2 uA Vec=55V,ViN=VgstoVee
CS=ViyorOE=Vy orWE =Vy,
Output Leakage Current ILol - - 2 uA Vyo = Vss to Vec
Operating Power Supply Current Iec - - 100 mA CS=vj, Ijjo = 0mA
Average Operating Current Iccy — - 120 mA Min.Cycle,Duty:100%,I;j0=0mA
Isp - - 30 mA CS=ViH
Standby Power Supply Current CS, -
Isp; _ _ 10 mA gsg ;'CC 0.2V
INS02VorVIN 2 Ve -0.2V
Output Low Voltage VoL - - 04 v IoL = 8mA
Output High Voltage VoH 24 - - A% IoH = ~4mA
AC Test Conditions
® Inputpulselevels ................... . Vgg to 3.0V
® Input and Output reference levels . ............. 15V
® Inputriseandfalltime ...................... 4ns
® Output Load: See Figure
+5V +5V
4800 4800
Dout Dout
2550 30pF* 2550 S5pF*
* including
scope and jig
Output Load A Output Load B
teuz, twnz, tonz
terz, tows torz)
G HITACHI
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Capacitance (T, = 25°C, f = 1.0MHz)

HME789 Series

Item Symbol min typ max Unit Test Conditions
Imput Capacitance CIN - - 6 pF ViN =0V
lhbut/Output Capacitance Cyo - - 8 pF Vo= 0V

Note) This parameter is sampled and not 100% tested.

AC Characteristics (Vcc=5V+10%, T,=0 to +70°C, unless otherwise noted.)

Read Cycle
ftem Symbol .HM6789-25 ‘HM6789-30 Unit
min max min max
Read Cycle Time trC 25 - 30 - ns
Address Access Time tAA - 25 - 30 ns
Chip Select Access Time tACs - 25 - 30 ns
Chip Selection to Output in Low Z tcrz*t 0 - 1} - ns
Output Enable to Output Valid tOE 0 15 0 15 ns
Output Enable to Output in Low Z toLz*1 0 - 0 - ns
Chip Deselection to Output in High Z tcHz*! 0 10 0 12 ns
Output Hold from Address Change toH S - N - ns
Input Voltage Rise/Fall Time tp*? - 150 - 150 ns
Write Cycle
Item Symbol ‘HM6789-25 ‘HM6789-30 Unit
min max min max
Write Cycle Time twe 25 - 30 - ns
Chip Selection to End of Write tew 20 - 25 - ns
Address Setup Time tas 0 - 0 - ns
Address Valid to End of Write tAw 20 - 25 - ns
Write Pulse Width twp 20 - 25 - ns
Write Recovery Time twR 0 - 0 - ns
Write to Output in High Z twHz*1 0 10 0 12 ns
Data Valid to End of Write tpw 15 - 20 - ns
Data Hold Time tDH S - 5 - ns
Output Disable to Output in Hihg Z toHz"1 0 10 0 10 ns
Output Active from End of Write tow*1 0 - 0 - ns

Notes) *1. Transition is measured +200mV from steady state voltage with Load (B).
This parameter is sampled and not 100% tested.
*2, IftT becomes more than 150ns, there is possibility of function fail.
Plcase contact your nearest Hitachi Sales Dept. regarding specification.
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HM6789  Series

Timing Waveform
Read Cycle (1)*1

- K X

= OO\ R IN/ /)7
= O\ % £ //.,.., //
n— 4 e KON

Read Cycle (2)*1.°2."3

- K X

tas 1

ton
tow

Dout Previovs Data Valid > Data Valid >‘O<

Read Cycle (3)*1.°3.4

i} __\\ —

tenz

tez

Data Valid
Dout High Impedance

Notes) *1. WE=Vin
*2. C8= ViL
*3. OE=VyL s »
*4, Address valid prior to or coincident with CS transition Low.
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HM6789 Series
Write Cycle (1) (OE = H, WE Controlled)

~TX X

taw

— I twpkl
WE

tou

High Impedance

Dout

Write Cycle (2) (OE = H, CS Controlied)

- K X

tas L tew

“ “_\’\ s

AW

- SNk 77777,

tow

Dout High Impedance
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HME789 Series

Write Cycle (3) (OE = Clocked, WE Controlled)

e X
= 7771 T

AANNAR 1Ly

taw

al

tas twa
| twp®l - -

S N\ S
Dout = :] High Impedance

/| |V
tow lp_n_‘|

High Imped High Impedance

torz®2

Write Cyole (4) (OE = Clocked, €8 Controlied)

X X
« 77777F T

|
]

twp®1

- TRk 77777
—

(2

tow

- X == RO—

High Impedance

Dout.
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HMEB789 Series
Write Cycle (5) (OE = L, WE Controlled)

- X
JANNN {77777,

———
twp ¥l

twnz %2

e S SN UONN homane
7

tow Lo

High Impedance \ *5  High Impedance
Din Data Valid 7

Write Cycle (6) (OE = L, CS Controlled)

- X

& N 4

twer

twp¥1

SNARNAN 777777

terz twiz

*4 High Impedance
Dout

tow ton

High Impedance .
Din \ Data Valid

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

*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.

*3. Dout is the same phase of write data of this write cycle.
*4. If the CS is low transition occurs after the WE low transition, output remain in a high impedance state.

*5. 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.

If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain

in high impedance state.
@ HITACHI
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HM6789H Series

Maintenance Only
[ Refer to HM6789HA Series |

16384-word x 4-bit High Speed Hi-BiCMOS Static RAM (with OE)

Features

Low Power Dissipation (DC) Operating
+5V Single Supply

Oamnlatals Ceatin Mamar,
WUIMIEPISCry vlaus wiSinoiry

No Clock or Timing Strobe Required
Balanced Read and Write Cycle Time
Fully TTL Compatible Input and Output

Ordering Information

HM6789HP Series

16/20 ns (max)
280 mW (typ.)

P

v

Type No. Access Time Package (DP-24NC)
HM6789HP-15 15ns 300 mil 24 pin
HM6789HP-20 20ns plastic DIP HM6789HIJP Series
HM6789HJP-15 15ns 300 mil
HM6789HIP-20 20ns 24 pin plastic SOJ
Block Diagram
A8 o—— %] B — Ve
A7 O—X -0 Vss
ﬁe [ 8 Row Memory Matrix
s Decoder 128512
At o—{:g:!
As x: (CP-24D)
Azo—— 8" —
I T Pin Arrangement
1/01 0- B—- B Column 1/0 =1
1020 Input Column Decoder oL
Data
1/03 o- 2— Control aie]
voorr %%%%%%% e
A12 A11A10 A9 Al A0 A13 as[4]
a5
u AS E
WEO T as 7]
oo =1 a1 [g]
L N as[s
o
Absolute Maximum Ratings oE[]
Item Symbol Rating Unit Ves E
Terminal Voltage to Vgg Pin Vr -05t0+70 V
Power Dissipation Pr 1.0 w (Top View)
Operating Temperature Range Topr Oto +70 °C
Storage Temperature Range under bias Tseg(bias) —10 to +85 °C
Storage Temperature Range Tsrg =55 to+125 °C

Note) The specifications of this device are subject to change without notice.
Please contact Hitachi’s Sales Dept. regarding specifications.
O HITACHI
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Recommended DC Operating Conditions (T, = 0 to +70°C)

HM6789H Series

Item Symbol min typ max Unit
Vv 4.5 5.0 5.5 \'
Supply Voltage cc
Vss 0.0 00 00 v
Input High Voltage VIH 2.2 - 6.0 v
Input Low Voltage ViL -0.5*! - 0.8 \Y
Note) *1. -3.0V for pulse width < 10ns.
Function Table
CS OE WE Mode Ve Current 1/0 Pin Ref. Cycle
H HorL HorL Not selected Isp, IsB) High Z -
L H H Output Disabled Iccs lect High Z -
L L H Read Icc, Icct Data Out Read Cycle (1) (2) 3)
L H L Wit Icc. Iea Data In Write Cycle (1) (2) (3) (4)
rite
L L L Icc, Icch Data Out Write Cycle (5) (6)
DC and Operating Characteristics (Vcc=5V+10%, Ty=0 to +70°C)
Item Symbol min typ max Unit Test Conditions
Input Leakage Current ey - - 2 uA  Vec=55V,VIN=Vggto Ve
Leak 10 CS=Vy or OFE = Vjyor WE=Vyp,
Output Leakage Current Lol - - BA Vijo = Vssto Vee
Operating Power Supply Current Ice - - 100 mA CS=vp, Ijjo = 0mA
Average Operating Current Iccy _ - 120 mA Min.Cycle,Duty:100%,I;;0=0mA
Isp - - 30 mAa CS=ViH
Standby Power Supply Current S -
Isp; N _ 10 mA ‘C/Sg Vcee - 0.2V
INS02VorViN 2 Voe ~-0.2V
QOutput Low Voltage VoL - - 0.4 v IoL = 8mA
Output High Voltage VoH 24 - — v IoH = —4mA
AC Test Conditions
® Inputpulselevels .................... Vgg to 3.0V
® Input and Output reference levels . .. ........... 1.5V
® Inputriseandfalltime .................. . 4ns
® Output Load: See Figure
+5V +5V
4800 4800
Output Output
2550 30pF* 2550 5pF*
* including
scope and jig
Output Load A Output Load B
(tcmz, twnz, lan’
tcezitow torz
@ HITACHI
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HM6789H Series

Capacitance (T, = 25°C, f = 1.0MHz)

Item Symbol min typ max Unit Test Conditions

Imput Capacitance CIN - - 6 pF VIN =0V
Input/Output Capacitance Cro - - 10 pF Vijo=0V
Note) This parameter is sampled and not 100% tested.

AC Characteristics (Vo c=5Vt10%, T,=0 to +70°C, unless otherwise noted.)

Read Cycle

HM6789H-15 HM6789H-20
Item Symbol - - Unit
min max min max

Read Cycle Time trReC 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 terz*t 3 - 3 - ns
Output Enable to Output Valid tOE 0 12 0 12 ns
Output Enable to Output in Low Z torz"*! 3 - 3 - ns
Chip Deselection to Qutput in High Z tcHz*! 0 6 0 8 ns
Output Hold from Address Change toH 3 - 3 - ns

Write Cycle

Item Symbol HM6789H-15 HM6789H-20 Unit
min max min max

Write Cycle Time twe 15 - 20 - ns
Chip Selection to End of Write tew 10 - 15 - ns
Address Setup Time tas 0 - 0 - ns
Address Valid to End of Write tAw 10 - 15 - ns
Write Pulse Width twp 10 - 15 - ns
Write Recovery Time twR 1 - 1 - ns
Write to Output in High Z twHz"1 0 6 0 8 ns
Data Valid to‘End of Write tpw 9 - 10 - ns
Data Hold Time tpH 0 - 0 - ns
Output Disable to Output in High Z toHz*! 0 6 0 8 ns
Output Active from End of Write tow*1 0 - 0 - ns

Note) *1. Transition is measured +200mV from steady state voltage with Load (B).
This parameter is sampled and not 100% tested.
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HM6789H Series

Timing Waveform
Read Cycie (1)*’

Address ><

= NNK 2L
cs : : N\ - // //'m///
Data Out oy ..,.,ed...:l < P >Q<>_

Read Cycle (2)"1.°2.°3

Address >< ><
Data Out Previous Data Valid > Data Valid W

Read Cycle (3)°1.°3.74

tacs | touz

tewz

Data Out Tiah Tpedance Data Valid

Notes) *1. WE=Viy
2. CS=ViL
*3. OE= VL .
*4. Address valid prior to or coincident with CS transition Low.

—
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HM6789H Series

Write Cycle (1) (OE = H, WE Controlled)

T |
s NNN% T

twr
— L twr#1 N e

tow
o XK= K

High Impedance

Data Out

Write Cycle (2) (OE = H, CS Controlied)

P | ¥

L7V

= T\ ¥

AW

- S ———777777,

tow

o XXXXXOK == (XX
High Impedance

Data Out
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HM6789H Series
Write Cycle (3) (OE = Clocked, WE Controlled)

X X

« 7717 T
« UK Y7A7777;

taw

tas

tor
| twr®l - "

" AN f
Data Out = ] Hah Impotenes

tow ton
High Impedance High Impedance
Data In Data Valid

Write Cycle (4) (OE = Clocked, CS Controlled)

s X X
= 7N TF T
S -
n NN KT
Data In X><>< v ‘“—;K}Oé_—“

-
Data Out igh Impedunce

tor®2
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HM6789H Series

Write Cycle (5) (OE = L, WE Controlled)

- X X
s T | SN,
" m\\\ j?_'ﬂ"
e TITTTS oy
Data In High Impedance — : N -

Write Cycle (8) (OF = L, CS Controlled)

<>< Data Valid

Address ><
& —\\ // |
s NN\ AT

IXXXX)

Notes)*1.

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

*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.

*3, Data Qut is the same phase of write data of this write cycle,
*4. If the CS is low transition occurs after the WE low transition, output remain in a high impedance state.

*5. 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.

*6. 1f S low transition occurs simultaneously with the OE high transition or after the OF transition, output remain

@ HITACHI
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HM6789HA Series

16384-Word x 4-Bit High Speed Static RAM (with OE)

B FEATURES

® Super Fast
AccessTime .................... Add. 12/15/20ns (max.)
OE 6/7/8ns (max.)

¢ Low Power Dissipation
(DC)Operating ...........ccovvvvnnnnn... 300mW (typ.)
¢ +5V Single Supply
¢ Completely Static Memory (DP-24NC)
No Clock or Timing Strobe Required
e Fully TTL Compatible Input and Output

B ORDERING INFORMATION
Type No. Access Time Package w
HM6789HAP-12 12ns 300 mil 24 pin
HM6789HAP-15 15ns Plastic DIP
HM6789HAP-20 20ns (DP-24NC) (CP-24D)
HM6789HAIP-12 12ns 300 mil 24 pin
HM6789HAIJP-15 15ns Plastic SOJ
HM6789HAJP-20 20ns (CP-24D) W PIN ARRANGEMENT
B BLOCK DIAGRAM Ao[] 1 24 ] Vee
A 2 23] A3
:.o-— | —OVee A2 3 22[]Ae
7 O] ) TOVss As[] 4 21 ] An
Ag O——r Row Memory Matrix
As 0—rl Decoder 128 X 512 :E : ”%Aw
A4 00— 19 |Ag
Az o——] | As[] 7 18 [ | NC
A2o— ] A7[] 8 17 [] 104
. I As[ ] o 16 [ ] /02
1104 o- — Column I/0 —
oo e Input cs[]10 15 ] 403
oo "? CDO:mI Column Decoder OE [ n 14 ] 104
3 trol —
ST | EERRERR
[
Ar2A11Aip Ag Ay Ag Aqy (Top View)
L
&= -
wE 85
Br—nR S
L N
G HITACHI
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HM6789HA Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vr -0.5t0 +7.0 A%
Power Dissipation Py 1.0 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range (with bias) Ty (bias) -10to +85 °C
Storage Temperature Range Tg -55to +125 °C
B RECOMMENDED DC OPERATING CONDITIONS (0°C < T, < 70°C)
Item Symbol Min. Typ. Max Unit
Vee 4.5 5.0 5.5 \4
Supply Voltage Vs 0.0 0.0 0.0 v
Input High Voltage Viu 2.2 — 6.0 v
Input Low Voltage Vi* -3.0 — 0.8 v
*Pulse width < 10ns, DC: -0.5V
B TRUTH TABLE
CS OE WE Mode V¢c Current 1/0 Pin Ref. Cycle
H HorL [ HorL Not Selected Isg, Ispi HighZ —
L H H Output Disabled Iccs Iect High Z —
L L H Read Iccs Iccy Data Out Read Cycle (1) (2) (3)
L H L Wite Ice, Iect Data In Write Cycle (1) (2) (3) (4)
L L L Icc, Iccy Data In Write Cycle (5) (6)

B DC AND OPERATING CHARACTERISTICS (Vce = 5V & 10%, T, = 0°C to 70°C, Vgg = OV)

Item Symbol Test Condition Min. | Typ. | Max. | Unit
Input Leakage Current Tyl | Vee = 5.5V, Viy = Vgg to Ve — — 2 pA
CS = Vi or OE = Vi, WE = V,
Output Leakage Current I IH 1H L - - 10 A
P & ol Vio = Vssto Vee k
Operating Power Supply Current Icc | CS = Vy, Ijjo, = OmA — — 100 | mA
Average Operating Current Icc; | Min. Cycle, Duty: 100%, Ij;o = OmA — — 120 | mA
ISB Eg = VIH — — 30 mA
Standby Power Supply Current CS > Vee - 0.2V
Isei | vy < 0.2Vor Viy = Vee - 0.2V - | - |0 |mA
Output Low Voltage VoL |IoL = 8mA — — 0.4 A%
Output High Voltage Vou | loyg = -4mA 2.4 - — \4
B AC TEST CONDITIONS
¢ Input Pulse Levels: Vgg to 3.0V * Input Rise and Fall Time: 4ns
® Input and Output Reference Levels: 1.5V ® Output Load: See Figure
+ 200mV from steady level (Output Load B)
+5V +5V
Dout % 4800 Dout 2 4800
25.2:32?30 pF* 25;;11—:? 5pF*
7 777
Output Load B
Output Load A (for teuz, torz: tonz, torz: twz & tow)

*Including scope and jig capacitance.
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HM6789HA Series

B TIMING WAVEFORM
¢ Read Cycle (1) (1)

4 tRC -~
Address X X
o tAa -
NN \t WA,
- E L
oz . _ton
SN W 2 Y,
- tacs - - loHz -
» tciz - . tchz -
Data Out High Impedance < Data Valid XX)—
* Read Cycle (2) () (2 @3)
< tRe ‘
Address x X
tAA < toH -
Data Out Previous Data Valid Data Valid- X X
* Read Cycle (3) () @ ()
— t
cs N = v
tacs , tchz
< foz - g
Data Out High Impedance Data Vald )
NOTES: 1. WE = Vi
2.CS = viL
3.0E = ViL

4. Address valid prior to or coincident with CS transition low.
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HM6789HA Series

W CAPACITANCE (T, = 25°C, f = 1.0MHz)

Item Symbol Test Conditions Min. Typ. Max. Unit
Input Capacitance CiN Vin = 0V — —_ 6 pF
Input/Output Capacitance Cro Vo =0V — — 10 pF
NOTE:  This parameter is sampled and not 100% tested.
Bl AC CHARACTERISTICS (Ve = 5V % 10%, T, = 0°C to 70°C, unless otherwise noted.)
¢ Read Cycle
HM6789HA-12 | HM6789HA-15 | HM6789HA-20 .
ltem Symbol Min. | Max. | Min. | Max. | Min. | Max. Unit | Notes
Read Cycle Time tre 12 — 15 — 20 — ns —
Address Access Time tAA — 12 — 15 — 20 ns —
Chip Select Access Time tacs — 12 — 15 — 20 ns —
Chip Selection to Output in Low Z tcLz 3 — 5 — 5 — ns 1,2
Output Enable to Output Valid toE 0 6 0 7 0 8 ns 1
Output Enable to Output in Low Z toLz 2 — 2 — 2 — ns 1,2
Chip Deselection to Output in High Z | tcyz 0 6 0 6 0 8 ns 1,2
Output Hold from Address Change toH 4 — 4 — 4 — ns —
e Write Cycle
Item Symbol HM6789HA-12 | HM6789HA-15 | HM6789HA-20 Unit | Notes
Min. | Max. | Min. | Max. | Min. | Max.
Write Cycle Time twe 12 — 15 — 20 — ns —
Chip Selection to End of Write tew 8 - 10 - 15 — ns —
Address Setup Time tas 0 — 0 — 0 - ns —
Address Valid to End of Write taw 8 — 10 — 15 — ns —
Write Pulse Width twp 8 — 10 — 15 — ns —
Write Recovery Time twr 0 — 0 — 0 — ns —
Write to Output in High Z twHZ 0 6 0 6 0 8 ns 1,2
Data Valid to End of Write tpw 6 — 7 — 10 — ns —
Data Hold Time tbH 0 —~ 0 — 0 — ns —
Output Disable to OQutput in High Z toHz 1 6 1 6 1 8 ns 1,2
Output Active from End of Write tow 3 — 3 — 3 — ns 1,2

NOTES: 1. Transition is measured +200mV from steady state voltage with Load B.

2. This parameter is sampled and not 100% tested.

G HITACHI
108 Hitachi America, Ltd. e Hitachi Plaza 2000 Sierra Point Pkwy. e Brisbane, CA 94005-1819 o (415) 589-8300



HM6789HA Series
* Write Cycle (1) (OE = H, WE Controlled)

y N\

A A

tas o twr
WE \\\Q

Address X X

s NN\\\\N\N\N\N\\WK A,

oatan XXXKKKKKKRKKKKKK KDt val m
High Impedance

N Y
LN

Data Out

* Write Cycle (2) (OE = H, CS Controlled)

Address X ‘ t ;<
5 t 7
NN\ 77777/ /1

tpH
ouan TRXRXXICRXTINK SazvasSKIXXTXTD

High Impedance

Data Out
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HM6789HA Series

* Write Cycle (3) (OE = Clocked, WE Controlled)

Address

Data Out

Data In

Address

X X
72777278 TR
NN t W AN
t ;%\N: twp(1) ;/ —
- g High Impedance ]
High Impedance <X>( - Shiine High Impedance
* Write Cycle (4) (OE = Clocked, CS Controlled)
X X
s /// ;r‘s’ t SR
/g

Datain

Data Out

XX)( Data Valid

XXX

High Impedance
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* Write Cycle (5) (OE = L, WE Controlled)

HM6789HA Series

Address X X
RN , Y
" \i\\\{twuz @ - ;; toH
SLTEDOIDIIIIIIIIN S -l

Data In High Impedance Gé‘ Data Vali:= =/(5)High Impedance

Hitachi America, Ltd. e Hitachi Plaza « 2000

@ HITACHI
Sierra Point Pkwy. e Brisbane, CA 94005-1819 e (415) 589-8300 111




HM6789HA Series

e Write Cycle (6) (OE = L, CS Controlled)

- twe .
Address X X
BN
cs tow o
CS \; > /
- taw
_twR
— - twe_(1) o
NN A
toz -
Data Out @ High Impedance
< ow ] tou=

Datain 91 [mpedance (¥ Datavaia  XXXXXXXXK,

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

2. During this period, I/0 pins are in the output state so that the input signals of opposite phase to the outputs must not
be applied.

3. Dou is the same phase of write data of this write cycle.

4. If the CS low transition occurs after the WE low transition, output remain in a high impedance state.

5. If CS is low during this period, 1/O pins are in the output state. Then, the data input signals of opposite phase to the
outputs must not be applied to them.

6. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in
high impedance state.
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HMVMGE6287 Series Maintenance Only

| Refer to HM6287H Series |

65536-word x 1-bit High Speed CMOS Static RAM

FEATURES
High Speed: Fast Access Time 45/55/70ns (max.)
Single 5V Supply and High Density 22 Pin Package
Low Power Standby and Low Power Operation
Standby: 100uW (typ.)/10uW (typ.) (L-version)
Operation: 300mW (typ.)
® Completely Static Memory

No Clock or Timing Strobe Required
® Equal Access and Cycle Times
® Directly TTL Compatible: All Inputs and Output (DP-22N)
® Capability of Battery Back Up Operation (L-version)

® PIN ARRANGEMENT
8 ORDERING INFORMATION

Type No. Access Time Package
HM6287P-45 45ns
HM6287P-55 55ns
HM6287P-70 70ns 300 mil 22 pin
HM6287LP45 45ns Plastic DIP
HM6287LP-55 55ns
HM6287LP-70 70ns

s BLOCK DIAGRAM

A

A - Vec

A“E% Row — (Top View)
At Decode Memory Arrey

A —L3 1% 2

n—LF

rm—LF

Din Colums 170 Dowt

= Column Decoder

e o O FERTRTTH
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HM6287 Series

s TRUTH TABLE

‘cs ‘WE Mode Vec Current Dout Pin Ref. Cycle
H X Not Selected Isp,Isp] High Z -
L H Read Ioc Dout Read Cycle
L L Write Iece High Z Write Cycle
® ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vr -0.5"1t0 +7.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0 to +70 °C
Storage Temperature Totg —55 to +125 °C
Temperature Under Bias Thics -10 to +85 °C
Note) *1. -3.5V for pulse width < 20ns
= RECOMMENDED DC OPERATING CONDITIONS (7; =0 to +70°C)
Item Symbol min typ max Unit
Vee 4.5 5.0 5.5 v
Supply Voltage Vss 0 0 0 v
Vin 2.2 - 6.0 v
Input Voltage ViL 051 ~ 0.8 v

Note) *1. 3.0V for pulse width < 20ns

= DC AND OPERATING CHARACTERISTICS (V¢ =5V £ 10%, Vgs =0V, Ta =0 to +70°C)

Item Symbol Test Conditions min typ'I max | Unit
Input Leakage Current ¥i7dl Vee= 5.5V, Vi = Vgsto Voo - — 2.0 | uA
Output Leakage Current o | CS = Vig, Vour= Vss to Voo - - 20 |uA
Operating Power Supply Current | Icc CS = Vi, Ioye = OmA, min, cycle - 60 | 100 |mA
Isp CS = Vg, min. cycle - | 10| 30 |mA
Standby Power Supply Current I CS2 Vc’-c-o,zv, - | 0.02] 20 [mA
SB1 OVE Vi, 202VorVeo-02V SV, - | 2"2{100"2 | uA
Output Voltage sz, ;(O)f{= if:fm 24| - = 3
Notes) *1. Typical limits are at Voo = 5.0V, Tg = 25°C and specified loading.
*2. This characteristics is guaranteed only for L-version.
m CAPACITANCE (f=1MHz, T, =25°C)
Item Symbol Test Conditions min typ max Unit
Input Capacitance Cin Vip =0V - - 5 pF
Output Capacitance Cout Vout =0V - - 1.5 pF

Note) This parameter is sampled and not 100% tested.
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m AC CHARACTERISTICS (V¢ = 5V £10%, T, = 0 to +70°C, unless otherwise noted)
® AC TEST CONDITIONS

Input Pulse Levels: Vgg to 3.0V

Input Rise and Fall Times: 5ns

Input and Output Timing Reference Levels: 1.5V

Output Load: See Figure

Output Load A Output Load B
5V
sV
4802 4802
Dout O——q
Dout s . p.
. 25523 P
252 30pF 4 ’
% Including scope & jig capacitance #®Including scope & jig capacitance

® READ CYCLE

HM6287 Series

HM628745 HM6287-55 HM6287-70
Item Symbol - - Unit Notes
min max min max min max
Read Cycle Time tRC 45 - 55 - 70 - ns 1
Address Access Time 144 - 45 - 55 - 70 ns
Chip Select Access Time tACS - 45 - 55 - 70 ns
Output Hold from Address Change tOH 5 - 5 - 5 - ns
Chip Selection to Output in Low Z tLz 5 - 5 - 5 - ns 2,3,7
Chip Deselection to Output in High 2 tHZ 0 30 0 30 0 30 ns 2,3,7
Chip Selection to Power Up Time tPy 0 - 0 - 0 - ns 7
Chip Deselection to Power Down Time tPD - 40 - 40 - 40 ns 7

® Timing Waveform of Read Cycle No. 1(4)(5)

[o

the |

Address

L——Itm ton
Dout Previous Data Valid l X X Data Valid %

® Timing Waveform of Read Cycle No, 2(4)(6)

s the
A /
tacs fo— t1nz
-——Il/ *
Dout High Tmped 1 X x Data Valid ]-_Hilh
. 0 Impedance

Vee supply
current

P tin
507, 50", L
Isp

Notes: 1. All Read Cycle timings are referenced from last valid address to the first transitioning address.

. At any given temperature and voltage condition, tzyz max. is less than t1z min. both for a given device

and from device to device.

. Transition is measured +500 mV from steady state voltage with specified loading in Load B.
. WEis hlgh for READ Cycle.

Device is continuously selected, while CS = ¥y,

. Address valid prior to or coincident with CS transition low.

This parameter is sampled and not 100% tested,

G HITACHI
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HM6287 Series

® WRITE CYCLE

HM628745 HM6287-55 HM6287-70 .
Item Symbol - - - Unit Notes
min | max | min | max | min | max
Write Cycle Time twe 45 - 55 - 70 - ns 2
Chip Selection to End of Write tCw 40 - 50 - 55 - ns
Address Valid to End of Write tAwW 40 - 50 - 55 - ns
Address Setup Time tAS 0 - 0 - 0 - ns
Write Pulse Width twp 25 - 35 - 40 - ns
Write Recovery Time tWR 0 - 0 - 0 - ns
Data Valid to End of Write tDwW 25 - 25 - 30 - ns
Data Hold Time tDH 0 - 0 - 0 - ns
Write Enabled to Output in High Z twz 0 25 0 25 0 30 ns 3,4
Output Active from End of Write tow 0 - 0 - 0 - ns 3,4
® Timing Waveform of Write Cycle No. 1 (WE Controlled)
we
Address :)( )(
- tew
s S —
e | A S etnf faw fo—twe
wE N\ E—
Lo~y oK
Din ﬁau in Va‘lidf
bo-twz l‘" om
Dout M

Data Undefined

® Timing Waveform of Write Cycle No. 1 (CS Controlled)

Address D(

cs

wWE T Y\

Law

fe—twk

» /
o W p ———e
y,

—

Din

L DY ——emd ton
{ Data in Valid l

lo————twz

Notes) 1.

W
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If CS goes high Simultaneously with WE high, the output remains in a_high impedance state.
. All Write Cycle timings are referenced from the last valid address to the first transitioning address.
. Transition is measured :500mV from steady state voltage with specified loading in Load B.
. This parameter is sampled and not 100% tested.



HM6287 Series

® LOW Voo DATA RETENTION CHARACTERISTICS (7, =0 to +70°C)

This characteristics is guaranteed only for L-version.

Parameter Symbol Test Condition min. typ. max. Unit
: > - - -
Ve for Dat‘a Retention VDR CS V (,CC' 00%)’01_ 2.0 \
Data Retention Current IccDR 06’ <Vin£0.2V - 1 502 MA
Chip Deselect to Data Retention Time tCDR See retention wave- 0 - - ns
Operation Recovery Time tR orm R C‘l — — ns
Note) *1. trc = Read Cycle Time
*2. Vec=3.0V

® LOW Vcc DATA RETENTION WAVEFORM

Data Retention Mode

CSaVec-0.2V

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. AMBIENT TEMPERATURE

16 1.6

Ta=25'C Vee=5.0V

14 14
% 1.2 % 1.2
Z
‘g 10 / E_ 0 \\
E 08 / E 08
5]

04 0.4 T

4.5 4.75 5.0 5.25 5.5 0 20 40 60 80

Supply Voltage Vee (V) Ambient Temperature Ta ('C)

G HITACHI
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HM6287 Series

ACCESS TIME vs. SUPPLY VOLTAGE ACCESS TIME vs. AMBIENT TEMPERATURE
13 13
Ta=25'C Vec=5.0V
12 1.2
é 4 x
11 11
Z \‘ ié 4/
LT S— T 10 -
3 I i
E oo P
9
3 A
< 08 § 08
0.7 0.7 -
45 4.75 5.0 5.25 55 0 20 40 60 80
Supply Voitage Ve (V) Ambient Temperature Ta ("C)
STANDBY CURRENT vs. STANDBY CURRENT vs,
SUPPLY VOLTAGE AMBIENT TEMPERATURE
14 10

Vec=3V
Yec

/ CS=28V
1.2

10

L~

08

Ta=25'C
8= Ve —02V
04 .

i

- s /

Standby Current Iss) (Normalized)
g
A

Standby Current Iss; (Normalized)

0.2 10
4 20 40 60 80
Supply Voltage Vcc (V) Ambient Temperature Ta ('C)
SUPPLY CURRENT vs. STANDBY CURRENT vs.
FREQUENCY INPUT VOLTAGE
T (ns)
11 29 100 66 50 40 10 "
Ta=25C
Vee=5.0V
10 // TS=48V
LV 8
09 v

o

I
|
06 J \

Supply Current Ic (Normalized)
Standby Current Iss; (Normalized)

05 10 15 20 25 o 4
Frequency f (MHz) Input Voltage V;n(V)
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INPUT LOW VOLTAGE vs.
SUPPLY VOLTAGE

Input Low Voltage V). (Normalized)

08

0.7

30

25

Ta=25C
é,
/ =
/ 5
45 4.75 5.0 5.25 55

Supply Voltage Vee (V)

OUTPUT HIGH CURRENT vs.
OUTPUT HIGH VOLTAGE

Ta=25C
Vee =5V

\

\

Output High Current Ioy (Normalized)
&

Output Low Current I,, (Normalized)

Hitachi America, Ltd. e Hitachi Plaza 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 e (415) 589-8300 119

Output High Voltage Vou (V)

GO HITACHI

INPUT HIGH VOLTAGE vs.
SUPPLY VOLTAGE

HM6287 Series

Ta=25'C

12

1.0

45 475 5.0 5.25

Supply Voltage Ve (V)

OUTPUT LOW CURRENT vs.
OUTPUT LOW VOLTAGE

55

/

/

Ta=25"C
Vee=5V

/

/

0.2 04 0.6
Output Low Voltage Vo. (V)

08




HM6287H Series

65536-Word x 1-Bit High Speed CMOS Static RAM

The Hitachi HM6287H is a high speed 64K static RAM organized HM6287HP Series
as 64-kword x 1-bit. it realizes high speed access time (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. The yue
HM6287H packaged in a 300-mil plastic DIP and SOJ, is available %m D b
for high density mounting.

Low power version retains the data with battery back up.

(DP-22NB)

Features HMG6287HJP Series

* Single 5 V supply and high density 22-pin DIP and 24-pin SOJ
* High speed: Fast access time 25/35 ns (max)
* Low power
Operation: 300 mW (typ)
Standby: 100 uW (typ)
+ Completely static memory
No clock or timing strobe required
» Equal access and cycle times

* Directly TTL compatible: All inputs and outputs (CP-24D)
Pin Arrangement Pin Description
HM6287HP Series HMG6287HIP Series Pin Name Function
A0 - AlS Address
Din Input
Dout Output
CS Chip select
WE Write enable
Vee ‘Power supply
Vss Ground
(Top View) (Top View)

Ordering Information

Type No. Access Time Package
HM6287HP-25 258 300-mil
HM6287HP-35 35ns 22-pin
HM6287HLP-25 25s plastic DIP
HM6287HLP-35 35ns (DP-22NB)
HAM6287HIP-25 2518 ‘
HM6287HIP-35 35ns 300-mil
HM6287HLIP-25 258 24-pin SOJ
HM6287HLIP-35 35ns (CP-24D)
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HM6287H Serles

Block diagram
0 —F
Al ——k ] -— Ve
22 [ a Row Memory Array Ve
k Decoder 128 X512
w —i3
w—ta |
v —L3
I |
Din Column 1/0 Dout
= "Dc Column Decoder
it AR
A7 A8 A3 A10 A1l A12 A13 A14 AT5
Function Table
[ WE Mode Vce Current Dou Pin Ref. Cycle
H X Standby Iss, Ise1 High-Z —
L H Read Icc Dout Read cycle 1, 2
L L Write Icc High-Z Write cycle 1, 2
Note: x:HorL
Absolute Maximum Ratings
Item Symbol Value Unit
Voltage on any pin relative to Vss VT -0.5" 10 47.0 v
Power dissipation Pr 1.0 W
Operating temperature Topr 0 to +70 °C
Storage temperature Tstg -55 10 +125 °C
Storage temperature under bias Tbias ~-10to +85 °C
Note: *1. VTmin =-2.0 V for pulse width < 10 ns
Recommended DC Operating Conditions (Ta = 0 to + 70°C)
Item Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 5.5 \
Vss 0 0 0 \
Input high (logic 1) voltage Vm 22 — 6.0 \%
Input low (logic 0) voltage \%8 -0.57! — 0.8 A

Note: *1. VILmin =-2.0 V for pulse width < 10 ns
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HM6287H Serles

DC Characteristics (Ta=0to +70°C, VcC=5V £ 10%, Vss=0V)

Item Symbol Min Typ"! Max Unit Test Conditions
Input leakage current [Tl — — 20 HA Vee = Max
Vin = Vss to Vcc
Output leakage current Lo | — — 2.0 HA CS=Vm
Vyo = Vss to Vec
Operating Vcc current Icc — 60 120 mA CS=VL
TYasst o N e A cenlen Awiala
AVUL = V iy, \-]vlv
Standby Vcc current Iss — 15 30 mA CS = Vi, min cycle
— 0.02 2.0 mA CS2Vec-02V
Standby Vcc current (1) Ise1 0V<Vin<0.2Vor
— 0.02"? 0.1 mA Vee-0.2V < Vin
Output low voltage VoL — — 0.4 v ToL =8 mA
Output high voltage Vou 24 —_ —_ \Y Ioi=-4.0 mA
Notes: *1. Typical limits are at Vcc = 5.0 V, Ta = 25°C and specified loading.
*2. This characteristics is guaranteed only for L-version.
Capacitance ( Ta=25°C, f=1.0 MHz )"
Item Symbol Min Typ Max Test Conditions
Input capacitance Cin —_ — 6 Vin=0V
Output capacitance Cout — —_ 8 Vout=0V

Note:  *1. This parameter is sampled and not 100% tested.

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

Test Conditions
* Input pulse levels: Vgg to 3.0V
¢ Input rise and fall times: 5 ns

 Input and Output timing reference levels: 1.5 V

+ Output load: See figures

Output Load (A)
+5V
480Q
Doyt Qg
2550 i 300F &

'__3:

Output Load (B)

+5V

4800

Doyt Oy

255Q g,_%

SpF*

(for tz, tiz, twz & tow)

Note: Including scope & jig
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HM6287H Serles

Read Cycle
HM6287H-25 HM6287H-35 .
liem Symbol Min Max Min Max Unit
Read cycle time RC 25 — 35 — ns
Address access time tAA — 25 — 35 ns
Chip select access lime tACs — 25 — 35 ns
Output hold from address change toH 3 — 5 — ns
Chip selection to output in low-Z uz'! 5 — 5 — ns
Chip deselection to output in high-Z z'! 0 12 0 20 ns
Chip selection to power up time U 0 —_ 0 — ns
Chip deselection to power down time tPD — 25 — 30 ns
Read Timing Waveform (1) *"3.*S
4

e X X

taa

ton | ton
Dout Previous
Data Valid Data Valid

.

Read Timing Waveform (2)°2*

o3 iac
|- /
lacs 'l -r———L——.("
nr =|V *
Dout High Impedance N X X Data Vahd }"'lﬁ
— Impedance

ke try L.}

Vee Supply Current = — — — — — — o ———————eeeeeeeeeeee\ [ = = = = =
’ 50% 50% ‘§
Iss

Notes: *1. Transition is measured 200 mV from steady state voltage with Load (B). 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. All read cycle timing are referenced from last valid address to the first transitioning address.
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HM6287H Serles

Write Cycle
HM6287H-25 HM6287H-35 ]
Item Symbol Vin Max Min Max Unit
Write cycle time twe 25 — 35 — ns
Chip selection to end of write tew 20 —_ 30 —_ ns
Address valid to end of write tAw 20 —_ 30 —_ ns
Address setup time tas 0 — 0 — ns
Write pulse width twp 20 - 30 _ ne
Write recovery time tWR 0 — 0 — ns
Data valid to end of write tDwW 15 — 20 — ns
Data hold time DH 0 — 0 — ns
Write enabled to output in high-Z twz"! 0 8 0 10 ns
Output active from end of write tow"! 5 — 5 —_ ns
Write Timing Waveform (1) (WE controlled)
twe
Address X ¥
tew
e N S
taw twa"?
- tas tys*?
WE
EANN 7
tow tou
T | XK
twz tow ton"®
Dout (Ll High Impedance
SONONN NN NN N NN
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HM6287H Series

Write Timing Waveform (2) (CS Controlled)

D ¢ X
& N '°': 3
LAEENNNNNNNN ) K77 7777777

tow ton

High Impedance**

Dout

Notes: *1. Transition is measured 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
*2. A write occurs during the overlap of a low CS CS and a low WE. (twp)
*3. twr is measured from the earlier of CS or WE going hi ligh 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.

Low Vcc Data Retention Characteristics ( Ta=0to +70°C)
(This specification is guaranteed only for L-version.)

Item Symbol Min Typ Max Unit Test Condition
Vcc for data retention Vpr 2.0 —_ —_ \ T82Vec-02V
Data retention current Iccor — — 50" HA Vin 2 Vec-0.2 Voor
35 0V<Ving02V
Chip deselect to data retention time  tcpr 0 —_ — ns )
Operation recovery time I Py’ — - s See retention waveform
Notes: *1. tac = Read cycle time
*2. Vec=30V
*3. Vec=20V

Low Vcc Data Retention Timing Waveform

Data Retention Mode

Vor pu S,
CS2Vap—02V \
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HM6287H Series

Supply Current vs. Supply Voltage Supply Current vs. Ambient Temperature
1.6 16
~ Ta=25C = Vec=5.0V
B e g1
S S
E 1.2 E 1.2
(3 A Z
B 1o S 10 ——]
E os 5 os
O Q
> =
& 06
§; g 0.6
7 w
04 0.4
45 4.75 5.0 5.25 5.5 0 20 40 60 80
Supply Voltage Vcc (V) Ambient Temperaturc Ta (°C)
Access Time vs. Supply Voltage Access Time vs. Load Capacitance
13 18
-~ 9
-] Ta=25T K]
22 s 18
: E
E 1 ?O, 4
N w
g — 2. —
1.0 <
L 09 E 10
.E =
1]
2 08 g 08
9 S
1 <
< 06
0703 755 50 575 55 0 50 700 150 200
Supply Voltage Vcc (V) Load Capacitance Ci. (pF)
Access Time vs. Ambient Temperature Supply Current vs. Frequency
100 50 33 25 20 T (ns)
13 1.1
) Vee=5.0V =
.E.' 1.2 E 1.0 <
< _—
E <
2 E 0.9 L
S = = 08 e
2 09 0.7
£ oV
= 2
g 08 B os
Q v
< 0.7
0 20 40 60 80 055 10 20 30 40 50
Ambient Temperature Ta (°C) Frequency f (MHz)
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Input Low Voltage Vi (Normalized)

Output High Current Ion (Normalized)

Standby Current Iccor (Normalized)

HM6287H Series

Input Low Voltage vs. Supply Voltage Input High Voltage vs. Supply Voltage
1.3 ~ 13
Ta=25C § Ta=25T
12 S 12
E
)
11 Z 1
1.0 o 1.0
o0
| g
© /
09 > 0.9
=
20
0.8 T 08
2
0.7 & 07
45 4.15 5.0 5.25 55 45 4.15 5.0 5.25 55
Supply Voltage Vcc (V) Supply Voliage Ve (V)
Output Current vs. Output Voltage (1) Output Current vs. Output Voltage (2)
1.6 ~ 16
Ta=25T 3 Ta=25T
Vee =5V N A Voo =5V
1.4 < 1.4
E /
Qo
12 Z 2
\ 2
1.0 E 10
\ E
0.8 3 0.8
\ 3
0.6 3 06
\ Y
043 2 3 4 5 045 0.2 0.4 0.6 0.8
Output High Voltage Von (V) Output Low Voltage VoL (V)
Standby Current vs. Amblent Temperature Standby Current vs. Supply Voltage
10 1.4
Vo =3V = /
5 CS=2.8V § 12
P 5
/ ZE 1.0
/ g 0.8
10 - 2 /
5 06
E /
o 6 0.4 //
>
£
E 02 Ta=25C _
3 C3=Vec—0.2V
15 20 40 ) 30 03 r 5 6
Ambient Temperature Ta (°C) Supply Voltage Vce (V)
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HM6287H Serles

Standby Current vs. input Voitage

-
o

|
Ta=25C

~~
g !£c=5.0V
S, TS=4.8v _|
E
€
2 /
-
LA
%’ 2
7]
0 3 4 5

Input Voltage Vin (V)
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HM6787 Series

65536-word x 1-bit High Speed Hi-BiCMOS Static RAM

FEATURES

Super Fast Access Time: 25ns/30ns (max.)
Low Power Dissipation (DC):

Operating 180mW (typ)

High Driving Capability: Io_16mA

+5V Single Supply

Completely Static Memory

No Clock or Timing Strobe Required
Balanced Read and Write Cycle Time
Fully TTL Compatible Input and Output
Skinny 22-pin Plastic Dip (300 mil) and 22-pin Chip Carrier

= ORDERING INFORMATION

Maintenance Only
| Refer to HM6787HA Series |

HM6787P Series

(DP-22NB)

Type No. Access Time Package
HM6787P-25 25ns 300 mil 22 pin
HM6787P-30 30ns Plastic DIP

= BLOCK DIAGRAM

A2o—Lg ] —o Vee
A3 L5 ] v
Atgo-——E]
A3 o—I5 Row Memory Matrix
{Decoder 128 X512
A100- L3 ]
Atto- L5 ]
A150- —LS ] M .
o Column 1/0 o Dout
Column Decoder
oo
‘2_2 A6 AT A8 A2 A3 A4 A5 AQ A1

sABSOLUTE MAXIMUM RATINGS

s PIN ARRANGEMENT
® HM6787P Series

A1 ~ E Vee

a2] [21] A
A[3] 20] Al
A;E 19] Ass
ad5] 18] A.
As[6] [17] An
As[7] 16] Ano
ar[8] 15] A
Dout E EM
WE [10] 13] Din
vss [11] 12) Cs

(Top View)

Item Symbol Rating Unit
Terminal Voltage to Vgg Pin vr -0.5 to +7.0 \%
Power Dissipation Pr 1.0 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg =55 to +12§ °C
@ HITACHI
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HM6E787 Series

s TRUTH TABLE

cs WE Mode V¢c Current Output Pin
H X Not Selected Isp.Isp; High Z
L H Read Iec Dout
L L Write Icc High Z
= RECOMMENDED DC QPERATING CONDITIONS (0°C < T2 < 70°C)
Item Symbol min. typ max. Unit
Vee 4.5 5.0 5.5 v
Supply Voltage Vs o o 0 v
Input High Voltage Vin 22 - 6.0 v
Input Low Voltage ViL -0.5*1 - 0.8 v

Note) *1. -3.0V for pulse width S 20ns.

s DC AND OPERATING CHARACTERISTICS (V¢ =5V10%, T, =0°C to +70°C)

Item Symbol Test Conditions min.| typ. | max.| Unit
Input Leakage Current Uprl Vec=5.5V,Vin=Vssto Voo - - 2] WA
Output Leakage Current 1ol CS=Vy Vour=Vssto Voo -1 - 2| uA
Operating Power Supply Current | Ioc CS=vy, Ioyr=0mA - - (100 | mA
Igp CS=vy - - 40 | mA
Standby Power Supply Current CS2 Voo -02V
Ispi - - | 2| m
VinS$0.2Vor Viy2V e ~0.2V
Output Low Voltage VoL Iop=16mA - - 105 v
Output High Voltage Vou Ion=-4mA 2| - | - v
@ AC TEST CONDITIONS Output Load A Output Load B

Input pulse levels: Vgsg to 3.0V

Output load: See Figure

+5V
Input rise and fall times: 4ns
Input timing reference levels: 1.5V
Output reference levels: 1.5V 480Q
Dout
255 Q 30pF

(for thz, tLz, twz & tow)

* Including scope and jig.

GO HITACHI

+5V

480Q
Dout -
2550 SpF &
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s CAPACITANCE (T,=25°C,f=1.0MHz)

HM6787 Series

Item Symbol max Unit Conditions
Input Capacitance CIN 5.0 pF Vin=0V
Output Capacitance CouT 7.0 pF Vour=0V

Note) This parameter is sampled and not 100% tested.

8 AC CHARACTERISTICS (Voc=5V+10%, T, =0°C to 70°C, unless otherwise noted.)

® READ CYCLE

HM6787-25 HM6787-30 )
Item Symbol - -~ Unit Notes
min max min max
Read Cycle Time tRC 25 - 30 - ns
Address Access Time tAA - 25 - 30 ns
Chip Select Access Time tACS - 25 - 30 ns
Output Hold from Address Change tOH 5 - N - ns
Chip Selection to Output in Low Z tLz 5 - 5 - ns 1,2
Chip Deselection to Output in High Z tHZ 0 15 0 15 ns 1,2
Chip Selection to Power Up Time tpy 0 - 0 - ns 2
Chip Deselection to Power Down Time | tpp - 25 - 30 ns 2
Input Voltage Rise/Fall Time tr - 150 - 150 ns 3
Notes) 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.
2. This parameter is sampled and not 100% tested.
3. If tT becomes more than 150ns, there is possibility of function fail.
Please contact your nearest Hitachi’s Sale Dept. regarding specification.
® WRITE CYCLE
Item Symbol P,[M6787.25 l.,lM6787'30——~ Unit Notes
min. max. min. max.
Write Cycle Time twe 25 - 30 - ns 2
Chip Selection to End of Write tcw 20 - 25 - ns
Address Valid to End of Write taw 20 - 25 - ns
Address Setup Time t4S 0 - 0 - ns
Write Pulse Width twp 20 - 25 - ns
Write Recovery Time 'WR S - 5 - ns
Data Valid to End of Write tpw 20 - 25 - ns
Data Hold Time tDH 0 - 0 - ns
Write Enable to Output in High Z twz 0 15 0 15 ns 3,4
Output Active from End of Write tow 0 - 0 - ns 3,4

Note: 1.

If CS goes high simultaneously with WE high, the output remains in a high impedance state.

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address.

3. Transition is measured +200mV from steady state voltage with specified loading in Load B.
4. This parameter is sampled and not 100% tested.

G HITACHI
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HMG6787 Series

o TIMING WAVEFORM OF READ CYCLE NO. 1) 2

trC |

Address X

J |\ -t |

2

taa |

101
Data Out Previous Data Valid * X X Data Valid

® TIMING WAVEFORM OF READ CYCLE NO. 2! 3

tRC
———

=\ /T

tacs |

tHz

Lz

High Impedance High Impedance
Data Out . Data Valid L

tPO.

Vee Supply = = = = o o = - m = =
Icc

. 50% so%\N
Current —

Note: 1. WE is high and CS is low for READ cycle.
2. Addresses valid prior to or coincident with CS transition low.
3. Transition is measured +200mV from steady state voltage with specified loading in Load B.

@ HITACHI
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HM6B787 Series

e TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)

Address X X

| tew
AN N IS
i N

Data Out Data Undefined H

igh Impedance

Note: 1. Transition is measured :t200mV from steady state voltage with specified loading in Load B.

® TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)

[ twe )
Address * *
tAS
wcw
65 X £
taw twR
twp
WE \\\\X\\\ [////J
L tow 10H |
Data In Data In Valid
twz
Data Out Data Undefined
High Impedance

Note: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.

G HITACHI
Hitachi America, Ltd. e Hitachi Plaza 2000 Sierra Point Pkwy. » Brishane, CA 94005-1819 « (415) 589-8300 133




HM6787H Series
65536-word x 1-bit High Speed Hi-BiCMOS Static RAM

Features
® Super Fast Access Time: 15ns/20ns (max.)
® Low Power Dissipation (DC):
Operating 210mW (typ)
® +5V Single Supply
® Compieteiy Static Memory
No Clock or Timing Strobe Required
® Balanced Read and Write Cycle Time
e Fully TTL Compatible Input and Output

Ordering Information

Maintenance Only

| Refer to HM6787HA Series I

HM6787HP Series

A

Ve

(DP-22NB)

HM6787THIJP Series

«

(CP-24D)

Type No. Access Time Package
HM6787HP-15 15ns 300 mil 22 pin
HM6787HP-20 20ns Plastic DIP
HM6787HIP-15 15ns 300 mil 24 pin
HM6787HIP-20 20ns Plastic SOJ

Block Diagram
ao— T H _Vee
A7 °_m —
Ay —57 Row Memory Matrix Vss
A
: :___Enma" 128x512
AQ
A, °—m
A, “—m m
1 |
Column_I/O Doyt
W
Din AnAnALA A LA A A A,
CS
WE H
Pin Arrangement
HM6787HP Series HM6787HIP Series
|

w0 ] e o1 7 2[Ve

a7 o a2 23[JAts

A (3] 2jAn A2[]3 22[JA14

s 9] Au A3[] e 21 A3

a5 [18) A1 Aalj 5 20 A2

m{E] 7] m 19N

a[7] 18] A Neld 7 18[JAN

NO () A (] 8 17[1a10

W @ o out [ 15[ 48
- ) WE[] 1 14[7] Din
Vas Vss[] 12 137 cs
(Top View)
@ HITACHI

Note) The specifications of this device

are subject to change without
notice.

Please contact Hitachi's Sales
Dept. regarding specifications.
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Absolute Maximum Ratings

HM6787H Series

Item Symbol Rating Unit
Terminal Voltage to Vgg Pin vr -0.5 to +7.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg -55to +125 °C
Temperature under Bias Thias —10 to +85 °C
Function Table
Cs WE Mode Ve Current Output Pin
H X Not Selected Isg.Isp; High Z
L H Read Icc Icct Dout
L L Write Ioc. Icch High Z
Recommended DC Operating Conditions (0°C < Ta S 70°C)
Item Symbol min. typ. max. Unit
Vee 45 5.0 5.5 v
Supply Voltage
Vss 0 0 0 \
Input High Voltage Vin 22 - 6.0 \4
Input Low Voltage ViL ~0.5*1 - 0.8 v
Note) *1. ~3.0V for pulse width S 10ns.
DC and Operating Characteristics (Vec=5V+10%, T, =0°C to +70°C)
Item Symbol  min. typ. max. Unit Test Conditions
Input Leakage Current Upr! - - 2 wA Vee=55V,Vin=Vssto Ve
Output Leakage Current Lol - - 10 A CS=Viy Vour=VsstoVec
Operating Power Supply Current  /¢¢ - - 100 mA CS=Vp,loyr=0mA
Average Operating Current Ieca - — 120 mA Min. Cycle, Duty: 100% Joyr=0mA
Isp - - 30 mA CS=v,
Standby Power Supply Current m -0.2V
IsB1 - - 10 mA
ViNS0.2Vor Viy2Voe-0.2V
Output Low Voltage VoL - - 04 V Ior=8mA
Output High Voltage Vou 24 - - V  Ioyg=-4mA
G HITACHI
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HM6787H Series

AC Test Conditions Output Load A Output Load B
Input pulse levels: Vgsg to 3.0V +5V (for tuz, 1Lz, twz & tow)
Input rise and fall times: 4ns +5V
Input timing reference levels: 1.5V
Output reference levels: 1.5V 4809
Output load: See Figure 4@
Dout
255 Q 30pF
255 Q 5pF
* Including scope and jig.
Capacitance (T, =25°C, f=1.0MHz)
Item Symbol max. Unit Conditions
Input Capacitance CIN 6.0 pF Vin= 0V
Output Capacitance Cour 10.0 pF Vour=0V
Note) This parameter is sampled and not 100% tested.
AC Characteristics (V¢ =5V£10%, T, =0°C to 70°C, unless otherwise noted.)
Read Cycle
. H-
Item Symbol }:IM6787H 15 l,{M6787 20 Unit Notes
min. max. min. max.
Read Cycle Time tRC 15 - 20 - ns
Address Access Time t44 - 15 - 20 ns
Chip Select Access Time tqcs - 15 - 20 ns
Qutput Hold from Address Change toOH 3 - 3 - ns
Chip Selection to Output in Low Z trz 3 - 3 - ns 1,2
Chip Deselection to Output in High Z tHz 0 6 0 8 ns 1,2
Note: 1. This parameter is sampled and 100% tested.
2. Transition is measured +200mV from steady state voltage with specified loading in Load B.
Write Cycle
HM6787H-15 H -
Item Symbol M6787H-20 Unit Notes
min. max. min. max.
Write Cycle Time twe 15 - 20 - ns 2
Chip Selection to End of Write tcw 10 - 15 - ns
Address Valid to End of Write AW 10 - 15 - ns
Address Setup Time t4S 0 - 0 - ns
Write Pulse Width twp 10 - 15 - ns
Write Recovery Time tWR 3 - 3 - ns
Data Valid to End of Write tbw 12 - 15 - ns
Data Hold Time tDH 0 - 0 - ns
Write Enable to Output in High Z twz 0 6 0 8 ns 3,4
Output Active from End of Write tow 0 - 0 - ns 3,4

Note: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance state.
2. All Write Cycle timings are referenced from the last valid address to the first transitioning address.
3. Transition is measured :200mV from steady state voltage with specified loading in Load B.
4. This parameter is sampled and not 100% tested.
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HM6E787H Series

Timing Waveform of Read Cycle No. 117 2)

tRC |

Address X

tAA |
| toH
Data Out Previous Data Valid * X X Data Valid

Timing Waveform of Read Cycle No. 21): 3

tre
= i Vi
tacs |
tHz
(1%
High Impedance High Impedance
Data Out — Data Valid )-—'——

Note: 1. WE is high and T3 is low for READ cycle.
2. Addresses valid prior to or coincident with CS transition low.
3. Transition is measured +200mV from steady state voltage with specified loading in Load B.
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HM6787H Series

Timing Waveform of Write Cycle No. 1 (WE Controlled)

twe

- X X

| tew

SN VS
¥ N

Data Out Data Undefined

High Impedance

Note: 1. Transition is measured t200mV from steady state voltage with specified loading in Load B.

Timing Waveform of Write Cycle No. 2 {CS Controlled)

L twe )
Address * k
tAs
cw
& X Vi
tAw twr
twp
WE \ \ \ \ \\ K 1/ / / /
1 tow ton |
Data In Data In Valid
twz
Data Out Data Undefined
High Impedance

Note: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.
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HM6787HA Series

65,5636-Word x 1-Bit High Speed Static Random Access Memory
W FEATURES B PACKAGE OUTLINE

¢ 65,536-Words x 1 bit organization
¢ 1.3 um Hi-BiCMOS process
e Super fast
Access time 12/15/20 ns (max.)
¢ Low power dissipation
(DC) operating: 300mW (typ)
* +5V single supply (DP-22NB)
e Completely static memory
No clock or timing strobe required
e Fully TTL compatible input and output “ﬁ
B ORDERING INFORMATION
Type No. Cycle Time Package (CP-24D)
HM6787THAP-12 12 ns g?O—r_ni{,) [25 pin
HM6787HAP-15 15 astic
HM6787HAP-20 20 22 (DP-22NB) H PIN ARRANGEMENT
HM6787HAJP-12 12 ns 300-mil, 24 pin -
HM6787HAJP-15 15 ns Plastic SOJ HMG6787THAP Series
HM6787HAJP-20 20 ns (CP-24D) C
Ag 1 22 [ Ve
W PIN DESCRIPTION A 2 21 [ Ags
Pin Name Function Az s 20 [] Aqg
A0-Al5 Address Input A 04 19 [ Aq3
Din Data Input Ay O 18 [ Ayp
Dout Data Output As []6 17 1 Ady
WE Write Enabl A 7 16 [ At
WE n'te nable Ay |: 8 15 j Ag
CS Chip Select Dout [] 9 14 [ Ag
Vss Ground WE CJ1o 13 [ Din
vece Supply Voltage Vgs []11 12 [ CS
(Top View)
HM6787THAIJP Series
Ao [} 1 24 ] Vee
Ml 2 23] Ass
A2[] 3 227] Avg
A3} 4 217 ] A3
As[] 5 20 [ ] As2
As[] 6 19 ] NC
N[ 7 18] ] An
As[] 8 17 ] Ato
Ar[] 9 16 ] Ag
Dout [_] 10 15[ ] As
WE[|n 14 ] Din
vss [] 12 13[]Cs
(Top View)
@ HITACHI
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HM6787HA Series

B BLOCK DIAGRAM
. O—IE: ] —0Vee
N
T o —OVss
A6 o—{}': Row Memory Matrix
° Decoder 128 x 512
I
ps oI5
poo—I51 |
Din © I
" Column 1/0 [? bout
Column Decoder
A12 A1 A0 Ag A14 A15 A1 AQ A13
S ©
WE

OC

B TRUTH TABLE
Input

— — Output Mode Vcc Current

CS WE

H X HighZ Not Selected ISB, ISB1

L H Dout Read Icc, Icci

L L High Z Write Icc, Icci
H ABSOLUTE MAXIMUM RATING
Item Symbol Rating Unit
Terminal Voltage to VS Pin VT —0.5t0 +7.0 \
Power Dissipation PT 1.0 w
Operating Temperature Range Topr 010 +70 °C
Storage Temperature Range (with bias) Tstg (bias) —10to +85 °C
Storage Temperature Range Tstg -55to +125 °C
B RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta <70°C)
Item Symbol Min Typ Max Unit

Vce 4.5 5.0 5.5 \%
Supply Voltage Vss 00 00 00 v
Input High Voltage VIH 2.2 — 6.0 \
Input Low Voltage VIL -3.0! — 0.8 \
Notes 1. Pulse width 10 ns, DC: 0.5V
@ HITACHI
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HM6787HA Series

H DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V £ 10%, Vss = 0V, Ta = 0 to +70°C)

Item Symbol Test Conditions Min Typ Max Unit
Input Leakage Current |11 | Vee =5.5V, VIN =0V to Ve — — 2 UA
Output Leakage Current |1Lo| CS = VIH, VouT= 0V to VcC — — 10 HA
Operating Power Supply Current Icc CS = VIL, IouT= 0 mA — — 100 mA
Average Operating Current Icct Min. foy[jl]? 58?;1 A} 00% — — 120 mA

IsB CS = VIH, VIN= VIH or VIL — — 30 mA
Standby Power Supply Current CS > Ve -0.2V. VIN 0.2V or

IsB1 VIN 2 Vee -0.2V — — 10 mA
Output Low Voltage VoL IoL =8 mA e o 0.4 \%
Output High Voltage VOH I0H = -4 mA 2.4 — — \%

Bl AC CHARACTERISTICS (Vcc =5V £ 10%, Ta = 0°C to +70°C)
¢ Read Cycle

Item Symbol HM6787HA- 12 HM6787HA- 15 HM6787HA-20 Unit
Min Max Min Max Min Max
Read Cycle Time tRC 12 e 15 — 20 — ns
Address Access Time tAA — 12 — 15 — 20 ns
Chip Select Access Time tACS —— 12 _— 15 — 20 ns
Output Hold from Address Change tOH 4 — 4 — 4 — ns
Chip Selection to Output in Low Z Lzl 2 3 — 5 — 5 — ns
Chip Deselection to Output in High Z tHz!» 2 0 6 0 6 0 8 ns

Notes 1.This parameter is sampled and not 100% tested.
2. Transition is measured £200mV from steady state voltage with specified loading in Load (B).

¢ Write Cycle
Item Symbol HM6787HA-12 HM6787HA-15 HM6787HA-20 Unit
Min Max Min Max Min Max

Write Cycle Time twc! 12 — 15 — 20 — ns
Chip Selection to End of Write tCW 8 — 10 — 13 — ns
Address Valid to End of Write tAW 8 — 10 _ 13 —_— ns
Address Setup Time tAS 0 — 0 — 0 — ns
Write Pulse Width tWP 8 — 10 — 13 — ns
Write Recovery Time (WE) tWR 0.5 — 0.5 — 0.5 — ns
Write Recovery Time (CS) tWR1 1 — 1 — 1 — ns
Data Valid to End of Write tDW 7 — 8 — 10 — ns
Data Hold Time tDH 0 — 0 — 0 — ns
Write Enable to Output in High Z twz2: 3 0 6 0 6 0 8 ns
Output Active from End of Write tow2: 3 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 not 100% tested.
3. Transition is measured £200mV from steady state voltage with specified loading in Load (B).
4. 1f CS goes high simultaneously with WE high, the output remains in a high impedance state.

* Capacitance (Ta = 25°C, f = 1 MHz)

Item Symbol Max Unit Test Condition
Input Capacitance Cin! 6 pF VIN = 0V
Output Capacitance Court! 10 pF Vour =0V

Notes 1. This parameter is sampled and not 100% tested.
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HM6787HA Series

B AC TEST CONDITIONS

* Input pulse levels: Vss to 3.0V

* Input timing reference levels: 1.5V
® Output load: See figure

® Input rise and fall times: 4ns

e Qutput reference levels: 1.5V

+5V

[

2550 %’_ffo pF *

Output Load A

+5V

[ S——

2550 %:_j: pF*

Output Load B (for tyyz, tL7z, twz & tow)
*including scope and jig capacitance

B TIMING WAVEFORMS
¢ Read Cycle -11:2

tRe

Address

X

toH

Data Out Previous Data Valid

Data Valid

N

Notes 1. WE is high and CS is low for read cycle.

2. Addresses valid prior to or coincident with CS transition low.

¢ Read Cycle -21,2,3

\

trc

s ——\

/

tacs

Lz

A A

Data Out

High Impedence

Ve
< thz >
Data Valid S
High
Impedence

Notes 1. WE is high and CS is low for read cycle.

2. Address valid prior to or coincident with CS transition low.
3. Transition is measured + 200 mV from steady state voltage with specified loading in Load (B).
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B TIMING WAVEFORMS
¢ Write Cycle -11 (WE Controlled)

twe

HM6787HA Series

|l
Address )E
N

tew -
cs N X K
taw -
< tas - <« WR
WE ANy e gn’4
R /
| tow SleOH
Data In )L Data In Valid ;l(
twz - tow
Data Out Data Undefined -
High Impedance
NOTE: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.

» Write Cycle -21 (CS Controlled)

twe

-
-

Address X

X

s I —
NN L AIIIAIIAIIAIS
Data In >E| Data In Valid

Data Out Data Undefined

High Impedance

NOTE: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.
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HM62256 Series

32768-word x 8-bit High Speed CMOS Static RAM

s FEATURES
® High Speed: Fast Access Time 85/100/120/160ns (max.) HM62256F Series
® |ow Power Standby and Low Power Operation;
Standby: 200uW (typ)/10uW (typ) (L-version),
Operation: 40mW (typ.) (f = 1MHz)
Single 5V Supply
Completely Static RAM: No clock or Timing Strobe Re-
quired
Equal Access and Cycle Time
Common Data Input and Output, Three-state Output
Directly TTL Compatible: All Input and Output (DP-28)

Capability of Battery Back Up Operation (L-/L-SL version)
HM62256FP Series

® ORDERING INFORMATION

Type No. Access Time Package
HM62256P-8 85ns
HM62256P-10 100ns
HM62256P-12 120ns
HM62256P-15 150ns
HM62256LP-8 85ns
HM62256LP-10 100ns 600 mil 28 pin
HM62256LP-12 120ns Plastic DIP (FP-28DA)
HM62256LP-15 150ns
HM62256LP-10SL 100ns 8 PIN ARRANGEMENT
HM62256LP-12SL 120ns
HM62256LP-15SL 150ns A E——w —
14 Ve
HM62256FP-8T 85ns c¢
HM62256FP-10T 100ns An[2] z7]wE
HM62256FP-12T 120ns
HM62256FP-15T 150ns A; E 26JAs
HM62256LFP-8T 85ns A [4] 25 As
HMS52256LFP-10T 100ms 28 in
HM62256 LFP-12T 120ns P as [5] EM
Plastic SOP
HM62256LFP-15T 150ns A E EA
4 11
HM62256LFP-10SLT 100ns
HM62256LFP-12SLT 120ns as [7] 22)0E
HM62256LFP-15SLT
150ns A E Ema

a 9] 20]T5
Ao E El@v

® ABSOLUTE MAXIMUM RATINGS

Item Symbol|  Rating | Unit 1oo[1] 18]:1/06
Voltage on any pin with relative to Vgg | V1 05" t0+7.00 V 170 E EI/Os
Power Dissipation Pr 1.0 w l/’ozE El /04
Operating Temperature Topr 0to +70 °C Vs EZ ISJI/O
3

Storage Temperature Tyg | —-5510+4125 ) °C

- Y (Top View)
Temperature Under Bias Thias | —10to +85 C

Note) *1. -3.0V for pulse width S 50ns
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HM62256 Series

= BLOCK DIAGRAM

::i : — 1 Memory Array

:T.s X ' | Row :

:TI : Address : Decoder| |

A Buffer | ' 512%512

AT ] ] | —

— 0

1/00 - Yo Column 1/4
1/07 ! | Butter Column Decoder

Y Address Buffer

WE
OE AD AT AZ ADASAL
58—
8 TRUTH TABLE
cs ‘OE WE Mode Vcc Current 1/0 Pin Reference Cycle
H X Not Selected Isp.Isp) High Z -
L L H Read Iec 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

XmeansHor L

@ RECOMMENDED DC OPERATING CONDITIONS (7,=0 to +70°C)

Item Symbol min. typ. max. Unit
vV 4.5 5.0 55 v
Supply Voltage cc
Vss 0 0 0 \'
v 2.2 - 6.0 \Y
Input Voltage H +
Vi -0.5"1 - 0.8 \%
Note) *1. ~3.0V for pulse width £ 50ns
® DC AND OPERATING CHARACTERISTICS (Voo =5V £10%, Vss =0V, T, =0to +70°C)
Item Symbol Test Condition min [typ*1| max | Unit
Input Leakage Current Uprt | Vin=Vssto Voo - - 2 KA
Output Leakage Current Lot | C8=Vip or OE=Vyror WE=Vy , Vijo=Vss to Vco| - . 2 | uA
Operating Power Supply Current | Joc | CS=Vp, Irj0=0mA - 8 15 | mA
HM62256-8 - 50 70
Average HM62256-10
Operating - I Mi TS - | 40 70
in. Cycle, duty=100%, CS=Vy1, Ir/0=0mA
Power HM62256.12 | CC' e y=100%, CS=ViL, I1j0=0m " 0| ™
Supply
Current HM62256-15 _ - 33 { 70
Icc2 S=ViL, Vi=Vcc, V=0V, I1;0=0mA f=1MHZ - 8 15 | mA
Isp CS= Vig - 0.5 3| mA
Standby Power Supply Current - | 0.04 2 | mA
Ispr | CS2 Vee-0.2V,0V S vy — | 2*2 |100*2
- 2*3 [ 50*3 KA
VoL | IoL=2.1mA - | - ]o4l Vv
Output Voltage Vou | Iog=-1.0mA 24| - | - |V

Notes) *1. Typical values are at Voo=5.0V, T;= 25°C and specified loading.
*2. This characteristics is guaranteed only for L-version.
*3. This characteristics is guaranteed only for L-SL version.
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HM62256 Series

® CAPACITANCE (7,=25°C,f=1MHz)

Item Symbol Test Condition typ. | max. | Unit
Input Capacitance Cin Vin=0V - 6 pF
Input/Output Capacitance Cro V1/0=0V - 8 pF

Note) This parameter is sampled and not 100% tested.

® AC CHARACTERISTICS (Vcc=5V+ 10%, T, =0 to +70°C unless otherwise noted)
® AC Test Conditions

O Input pulse levels: 0.8V to 2.4V O Input and Output timing reference levels: 1.5V
© Input rise and fall times: 5ns 0 Output load: 1TTL Gate and C (100pF)
(Including scope and jig)
® Read Cycle
HM62256-8 HM62256-10 | HM62256-12 | HM62256-15
Item Symbol . - - Unit
min. max. min. max. min. max. min, max.
Read Cycle Time IRC 85 - 100 - 120 - 150 - ns
Address Access Time t4A4 - 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 tcrz | 10 - 10 - 10 - 10 - ns
Output Enable to Output in Low Z tOLZ 5 - 5 - 5 - 5 - ns
Chip Deselection to Output in High Z | tcyz 0 30 0 35 0 40 0 50 | ns
Output Disable to Output in High Z tOHZ 0 30 0 35 0 40 0 50 | ns
® Timing Waveform of Read Cycle No. 1!
trc
Address >< ><
taa
= 77777777
N / //
tor ton
s \ toLz //////////
NN A
tonz
; tacs tcHz
CcLZ
Dout { Data Valid

o Timing Waveform of Read Cycle No. 211112114}

trRC

Address >

tAA

toH

toH

Dout

/

Data Valid
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HM62256 Series

® Timing Waveform of Read Cycle No. 3(1113}14]
Cs |
\ s - tcHz
tcLz
Dout

Data Valid

Notes) 1. WE is High for Read Cycle.
2. Device is continuously selected, CS = V.
3. Address Valid prior to or coincident with TS transition Low.

4. 0OE = VIL'

® Write Cycle

HM62256-8 | HM62256-10 | HM62256-12 | HM62256-15 .
Item Symbol - - - - Unit
min. | max. | min. | max. | min. | max. | min. | max.
Write Cycle Time twe 85 - 100 - 120 - 150 - ns
Chip Selection to End of Write tcw 75 - 80 - 85 - 100 - ns
Address Valid to End of Write tAwW 75 — 80 - 85 - 100 - ns
Address Set Up Time 148 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 Overlap tDw 40 - 40 - 50 - 60 - ns
Data Hold from Write Time tDH 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 - S - S - ns
® Timing Waveform of Write Cycle No. 1 (OE Clock)
twe
Address }( )(
=t w R ()~
ok L/A \
| tcw
NN 777777
A /
tas taw
wE \\\\\k
X A
tonz(3) twe (1)
Dout N N NN NNNNN
(L LLLLLL L tow toH
o < XXX
<
@ HITACHI
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HM62256 Series

® Timing Waveform of Write Cycle No. 2!5! (OE Low Fixed)

Notes:

Address )(
[

| tue

tew (')J
£ twr [

s NNk @ TTTTTTTT7

taw

twe (1)
WE ’lﬂs}\\\ \ j[ | toH

Dout

Iu'uz[:ﬂ tow |
NN NN N
/7777

NN NN N NN
LLLL L

tpw toH

(%)

Din \_}%.}.*__
/

& W —

00 3 O\ L»n

. twg is measured from the earlier of

. During this period, 1/O pins are in the output state. The_‘lvput signals out of phase must not be applied
. It the CS low transition occurs simultaneously with the WE

A write occurs during the overlap (t yp) of a low CS and a low WE.
C§ or WE going high to the end of write cycle.

low transition or after the WE low transition,
outputs remain in a high impedance state.

. OE is continuously low. (O = V)

. Dout is in the same phase of written data of this write cycle.

. Dout is the read data of next address.

. If CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be

applied to I/O Pins.

® LOW Fcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70°C)
(This characteristics is guaranteed only for L-and L-SL version)

Item Symbol Test Conditions min. | typ. | max. | Unit
Ve for Date Retention VDR CS 2V 0.2V 20 | - | - v
Vee =3.0V,CS 22.8V - _ |so%
Data Retention Current Iccpr | OVE ¥y, 0% HA
Chip Deselect to Data Retention Time topr [ - - ns
- See Retention Waveform
Operation Recovery Time tR tRCw | - - ns
Note) *1. fpc = Read Cycle Time o
*2. This characteristic is guaranteed only for L-version, 20uA max. at Ty = 0 to 40 C
*3. This characteristic is guaranteed only for L-SL version, 3uA max. at T, = 0 to 40°C.
® Low V¢ Data Retention Waveform
Vee DATA RETENTION MODE
T} | — _— _— 4.5V
R
Vor22.0V
\ /
CS=2Vec—0.2V
CS
[ S —— -—

Note)

In Data Retention Mode, CS controls the Address, WE, OE, and Din Buffers, Vin for these inputs can be in
high impedance state in data retention mode,
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HM62256 Series

SUPPLY CURRENT vs. SUPPLY VOLTAGE (1) SUPPLY CURRENT vs. AMBIENT TEMPERATURE (1)
1.6 1.6
Ta=25'C Vee=5.0V
14 14
1.2 é 1.2
z dé z
R g
e 10 R Y —————
< A 9 08
® 08 _; X
a / 8
0.6 0.6
045 475 500 5.25 550 04 20 r 0 80
Supply Voltage Vee (V) Ambient Temperature Ta ('C)
SUPPLY CURRENT vs. SUPPLY VOLTAGE (2) SUPPLY CURRENT vs. AMBIENT TEMPERATURE (2)
1.6 1.3
Ta=25C Vee =5.0V
S 14 12
I i
z / 2z
.é 1.0 ; 1.0 F——]
5 t
N =l S s
g 3
é Z
0.6 08
0.4 0.7
4.50 4.75 5.00 5.25 5.50 0 20 40 60 80
Supply Voltage Vce (V) Ambient Temperature Ta (°C)

SUPPLY CURRENT vs. SUPPLY VOLTAGE (3)

SUPPLY CURRENT vs. AMBIENT TEMPERATURE (3)

16 13
Ta=25'C Ve =5.0V
14 12
3 3
S £
—é 1.2 / zE 11
E <
g < e —~———]
~ 0 - v
” E ———
§ 7 S
= 0.8 = _g 09
H 2
=
23
06 08
04450 475 5.00 5.25 5.50 079 20 0 60 80
Supply Voltage Ve (V) Ambient Temperature Ta ('C)
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HM62256 Series

150

ACCESS TIME vs. SUPPLY VOLTAGE

Ta=-25C

Access Time t., - Normalized

0.8

0.7
4.50

4.75 5.00 5.25
Supply Voltage Ve (V)

5.50

STANDBY CURRENT vs. SUPPLY VOLTAGE

/

08

Ta=25'C

0.6

/

Standby Current Iss, (Normalized i

0.4

/

0.2 7

L~

4
Supply Voltage Vee (V)

SUPPLY CURRENT vs. FREQUENCY (READ)

Access Time 144 (Normalized)

ACCESS TIME vs. AMBIENT TEMPERATURE

13
Vee=5.0V
1.2 /
M //
L /
7
0.9 /
0.8
0.7
0 20 40 60

Ambient Temperature Ta ('C)

STANDBY CURRENT vs. AMBIENT TEMPERATURE

Standby Current Iss, (Normalized)

107

Vee =5.0V

e

e

o

107t
0

20

40 60

Ambient Temperature Ta (°C)

SUPPLY CURRENT vs. FREQUENCY (WRITE)

12 17
150ns  120ns 100ns 85ns
T 10 3
- k]
E / s
Z 08 4 z
L :
= / ~
& .6 <
t / Ta=25C =
§ Ve =5.0V H
3 o4 3
- z
2 g
@ 02 v @
0
0 4 10 12
Frequency f (MHz)
@ HITACHI

1.2 TT T T
50ns 120ns 100ns 85ns!
1.0 /
0.8 //
06 ,/
Ta=25'C
Vee=5.0V
04 /
0.2 /
0
10 12

Frequency f (MHz)
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HM62256 Series

Access Time 44, tacs (Normalized®

INPUT LOW VOLTAGE vs. SUPPLY VOLTAGE INPUT HIGH VOLTAGE vs.
SUPPLY VOLTAGE

Ta- 25°C Ta 25°C

09

Input Low Voltage V, max :Normalized
Input High Voltage Vymin - Normalized

08

.7
0 4.50 4.75 5.00 5.25 5.50 0'74450 4.75 5.00 5.25 5.50

Supply Voltage Vee (V1 Supply Voltage Vo 'V

OUTPUT CURRENT vs. OUTPUT CURRENT vs.
OUTPUT VOLTAGE OUTPUT VOLTAGE

/

14 /
12

\

Output High Current [on {Normalized |
<
Output Low Current I, (Normalized :

' Ta=25C Ta: 25°C
Vee :5.0V Vee +5.0V
08| \ 0.8
\ //
. 0.4
04 1 2 3 4 0 0.2 04 0.6 0.8
Output High Voltage Voy (V) Output Low Voltage Vi, (V)

ACCESS TIME vs. LOAD CAPACITANCE

100 200 300 400 500
Load Capacitance C, (pF)
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HM62256A Series Preliminary

32,768-Word x 8-Bit High Speed CMOQS Static RAM

B DESCRIPTION

The Hitachi HM62256A is a CMOS static RAM
organized 32k-word x 8-bit. It realizes higher perfor-
mance and low power consumption by employing
0.8 um HI-CMOS process technology. The device,
packaged in a 8 x 14 mm TSOP with thickness of
1.2 mm, 450-mil SOP (foot print pitch width), 600- ‘
mil plastic DIP, or 300-mil plastic DIP, is available (DP-28)
for high density mounting. TSOP package is suitable
for cards, and reverse type TSOP is also provided. It
offers power standby power dissipation; therefore, it
is suitable for battery back up system.

N
B FEATURES
¢ High speed: (FP-28DA)
Fast access time 85/100/120/150 ns (max.)
* Low power
Standby: 10 uW (typ.) (L/L-SL version)
Operation: 40 mW (typ.) (f = 1 MHz)
¢ Single 5V 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 W

B ORDERING INFORMATION

(DP-28NA)

Type No. Access Time Package (TFP-32DA)
HM62256AP-8 85 ns
HM62256AP-10 100 ns
HM62256AP-12 120 ns
HM62256AP-15 150 ns
HM62256ALP-8 85 ns 600-mil
HM62256ALP-10 100 ns 28-Pin
HM62256ALP-12 120 ns Plastic DIP
HM62256ALP-15 150 ns (DP-26)
HM62256ALP-8SL 85 ns
HM62256ALP-10SL 100 ns
HMG62256ALP-12SL 120 ns = TS CERIES
HM62256ALP-15SL 150 ns W ISUP SERIES

5 |
Emgggsgﬁgg.?o lg(sj 22 Type No. Access Time Package
HMG62256ASP-12 120 ns HM62256ALT-8 85 ns
HM62256ASP-15 150 ns HM62256ALT-10 100 ns
HM62256ALSP-8 85 ns 300-mil HMG62256ALT-12 120 ns 8 mm x 14 mm
HM62256ALSP-10 100 ns 28-Pin HM62256ALT-15 150 ns 32-Pin TSOP
HM62256ALSP-12 120 ns Plastic DIP HM62256ALT-8SL 85 ns (Normal Type)
HM62256ALSP-15 150 ns (DP-28NA) HM62256ALT-10SL 100 ns (TFP-32DA)
HM62256 ALSP-8SL 85ns HM62256ALT-12SL 120 ns
HM62256ALSP-10SL 100 ns HM62256ALT-15SL 150 ns
HM62256ALSP-12SL 120 ns HM62256 ALR-8 85 ns
HM62256ALSP-15SL 150 ns HM62256ALR-10 100 ns
HM62256 AFP-8T 85 ns HM62256ALR-12 120 ns 8 mm x 14 mm
HM62256AFP-10T 100 ns HM62256ALR-15 150 ns 32-Pin TSOP
HM62256AFP-12T 120 ns HM62256 ALR-8SL 85 ns (Reverse Type)
HM62256AFP-15T 150 ns HM62256ALR-10SL 100 ns (TFP-32DAR)
HM62256 ALFP-8T 85 ns 450-mil HM62256ALR-12SL 120 ns
HM62256ALFP-10T 100 ns 28-Pin HM62256ALR-15SL 150 ns
HM62256ALFP-12T 120 ns Plastic SOP
HM62256ALFP-15T 150 ns (FP-28DA)
HM62256ALFP-8SLT 85ns
HM62256ALFP-10SLT 100 ns
HM62256 ALFP-12SLT 120 ns
HM62256 ALFP-15SLT 150 ns
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HM62256A Series

H PIN ARRANGEMENT
HMG62256AP/AFP/ASP Series HMG62256AR Series
Atg g 1 28 [ 1 Vee
Atz 2 27 [ 1 WE A 6 17 1 A
A; [] 3 26 |1 A3 A, 15 18 1 A
NC []14 19 [ NC
As (] 4 25 [ ] Ag As Em 20 1 A
12 21 110
As L] 5 24 1A ﬁj 11 22 = |/o$
A 10 23 /0.
e 28 :I'Aﬂ_] Avs Eg 24 [ Vee
A} 7 22 [ OE Vee E 8 25 % |§83
WE 7 26 I
A [] 8 21 [ Ay Atz E 6 27 % VOq
=c A 5 28 1/0
Ar L] 9 20 []Cs AZ E 4 29 % |/o$
NC 3 30 NC
Ay [] 10 19 [11/0, Pl P a1 [ s
1/0g [] 11 18 | ] I/Og OE []1 32 [1 Ay
V04 [] 12 17 |1 1/Os
/02 I: 13 16 [V 02 (Top View)
Vss 14 15 [ ] Vss
(Top View) ® PIN DESCRIPTION
Symbol Function
Ag-Al4 Address
HMG62256AT Series 1/0¢-1/O7 Input/Output
[ Chip Select
WE Write Enable
OE E 1 32 [ A OE Output Enable
Aqy 2 31 []Cs -
NC []3 30 1 NC NC No Connection
2’; E g 32 % :;8; Vee Power Supply
Az )6 27 [ vog Vss Ground
WE []7 26 [ ] 1/0,
Voo L] 8 25 [ 10,
Avg E 9 24 [ ] Vg
Arz 10 23 |1 10,
A 1t 22 [] vo,
As []12 21 [ vo,
As 113 20 [ A
NC []14 19 [ NC
A, )15 18 A
As [C1e 17 Ay
(Top View)
@ HITACHI
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HM62256A Series

B BLOCK DIAGRAM
As o— ——oVce
A4 O— — oVss
A3 o— 1 .
A{1 o— E . Row . Memory Matrix
Ag o— | ° Decoder| . 512 x 512
Ag o— ! :
1
A2 o— ' .
A7 o— i .
As o—1 | [S
H
]
]
/00 o N
ﬁ ; Column 1/0
v, 2
5 . g\:;t Column Decoder
y Control ,
: : g :
Fe L W e ! |
/107 ® ;'\ * ! :
- - T T T T T * i :
[ S S col
A A A Az Ai . o0
o0
: |
[]
— | &
CS e————{ Timing Pulse Generator | '
WE e———— Read/Write Control
OE ¢
@ HITACHI
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HMG62256A Series

B FUNCTION TABLE
WE [ OE Mode Vcc Current 1/0 Pin Ref. Cycle
X H X Not Selected Iss, Issi 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: Hor L
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Voltage on any pin relative to Vss VT 0.5 t0 +7.0 \
Power Dissipation Pt 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg -55to +125 °C
Storage Temperature Under Bias Thias -10to +85 °C
Note: 1. VT min =-3.0 V for pulse half-width < 50 ns
B RECOMMENDED DC OPERATION CONDITIONS (T, = 0 to +70°C)
Item Symbol Min. Typ Max. Unit
Vee 4.5 5.0 5.5 \4
Supply Voltage Vss ) 0 0 v
Input High (Logic 1) Voltage VIH 2.2 — 5.0 v
Input Low (Logic 0) Voltage ViL —0.5%1 — 0.8 \Y

Note: 1. Vi, min =-3.0 V for pulse half-width < 50 ns

Bl DC CHARACTERISTICS (T, =0 to +70°C, Vo = 5V % 10%, Vss = 0V)

Item Symbol Min. Typ! Max Unit Test Conditions
Input Leakage Current |1L1] — — I uA Vin= Vss to Vee
o CS =Vgs or OE = Vi or
Output Leakage Current | ILo | — — 1 HA WE = VIL, Vijo = Vss to Voo
Icc — 8 15 mA | CS= VL, Others = Vig/VIL, lour= 0 mA
. Min Cycle, Duty = 100%, Iy0 = 0 mA,
Operating V¢ Current Icct 40 70 mA CS = VIL, Others = VIg/VIL
Cycle Time = 1ys, Ij/0 = 0 mA,
lecz — b 15 mA CS=VIL, VIH = Vce, VIL=0
Iss — 0.5 3 mA CS=Viy
Standby V¢ Current — 0.02 2 mA o
Isst — 1*2 100*2 HA Vin20V, CS > Vee -0.2V
— 1*3 50*3 uA
Output Low Voltage VoL — — 0.4 v IoL=2.1mA
Output High Voltage VOH 2.4 — - v IoH=-1.0mA

Notes: 1. Typical values are at Ve = 3.0V, Ty = +#25°C and specified loading.

2. This characteristics is guaranteed only for L-version.

3. This characteristics is guaranteed only for L-SL version.
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HM62256A Series

B CAPACITANCE (T, = 25°C, f= | MHz.)*!

Item Symbol Min Typ Max Unit Test Conditions
Input Capacitance Cin — — 6 pF Vin =0V
Input/Output Capacitance Cio — — 8 pF Vyo =0V

Note: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (T4 = 0 to +70°C, Ve =5V t 10%, unless otherwise noted.)

Test Conditions

¢ Input pulse levels: 0.8V to 2.4V

¢ Input rise and fall times: 5 ns

¢ Input and output timing reference levels: 1.5V

¢ Output load: 1 TTL Gate + C|_ (100 pF) (including scope & jig)

W READ CYCLE
HM62256A-8 [HM62256A-10 |HM62256A-12 | HM62256A-15 .
Item Symbol - - - - Unit Note
Min | Max Min | Max | Min | Max | Min Max
Read cycle time tRC 85 — 100 — 120 e 150 — ns
Address access time tAA — 85 — 100 — 120 — 150 ns
Chip select access time tACS e 85 — 100 — 120 — 150 ns
Output enable to output valid tOE e 45 — 50 — 60 — 70 ns
Chip selection to output in low-Z tcLz 10 — 10 — 10 — 10 — ns 2
Qutput enable to output in low—Z toLZ 5 — 5 — 5 — 5 — ns 2
Chip deselection to output in high-Z tCHZ 0 30 0 35 0 40 0 50 ns 1,2
Output disable to output in high-Z {OHZ 0 30 0 35 0 40 0 50 ns 1,2
Qutput hold from address change tCH 5 — 10 — 10 — 10 — ns
W READ TIMING WAVEFORM-3
| tre -
Address >k
_ tan
| tacs .
J— T - /
N /
- tcrz . B tonz N
- loe > o
- torz o
OE \\\\\\\\y /{ / / / / / / /
\ \\ .
- tonz .
Dout (  Datavald
ton
Notes: 1. tCcHz 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.
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HM62256A Series

B WRITE CYCLE
Parameter Symbol HM62256A—8 HM§2256A-10 HM§2256A-12 HM§2256A-15 Unit | Note
Min | Max Min | Max | Min Max | Min Max
Write cycle time twe 85 — 100 — 120 — 150 — ns
Chip selection to end of write tcw 75 — 80 - 85 — 100 e ns
Address setup time tAS 0 - 0 — 0 - 0 — ns
Address valid to end of write tAW 75 — 80 — 85 — 100 — ns
Write pulse width twp 55 — 60 — 70 — 90 — ns
Write recovery time tWR 0 — 0 e 0 — 0 — ns
WE to output in high-Z twWHZ 0 30 0 35 0 40 0 50 ns 10
Data to write time overlap tDw 40 — 40 — 50 — 60 — ns
Data hold from write time tDH 0 — 0 — 0 — 0 — ns
Output active from end of write tow 5 — 5 — 5 — 5 — ns 10

B WRITE TIMING WAVEFORM (1) (OE Clock)

twe

Address )( f

« T ]

SEENNNNANY LI

*6
tag'd twp'!

N i

tonz™

Dout  DPPPPPDD

( SRR
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HM62256A Series

B WRITE TIMING WAVEFORM (2) (OE Low Fixed)

Address

cS

WE

Dout

Din

Notes: 1.
2
3
4
5
6
7
8
9
10

X X
NN ANNNNN Y 72 12444404
A SNAN S gy =

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

. tcw is measured from CS going low to the end of write.

. tas is measured from the address valid to the beginning of write.

. twr is measured from the earlier of WE or CS going high to the end of write cycle.

. During this period, 1/O 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 transition or after the WE transition, the output remain

in a high impedance state.

. Doyt is the same phase of the write data of this write cycle.
. Dout is the read data of next address.
. If CS is low during this period, /O pins are in the output state. Therefore, the input signals of the opposite phase to the

outputs must not be applied to them.

. This parameter is sampled and not 100% tested.
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B LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0 to +70 °C)

This characteristics is guaranteed only for L/L-SL version.

HM62256A Series

Item Symbol Min Typ Max Unit Test Conditions
Ve for Data Retention VDR 2 — — \% CS >Vee 02V, Vin 2 0V
. — 0.5 1072 uA Ve =3.0V, Vip 2 0V
Data Retention Current IcCDR g ’
- 05 1072 HA CS 2> Ve -0.2V

Chip Deselect to Data Retention Time t 0 B — ns

u o COR 2 See Retention Waveform
Operation Recovery Time R 5 — — ms

B LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode

Notes: 1. 20 pA max at T, = 0 to +40°C. (only for L-version)
2. 3 uA max at Ty = 0 to +40°C. (only for L-SL version).
3. CS controls address buffer, WE buffer, OE buffer, and Dj, buffer. If CS controls data retention mode, Vip levels
(address, WE, OE, 1/0) can be in the high impedance state.

© HITACHI

Hitachi America, Ltd. e Hitachi Plaza * 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 o (415) 589-8300 159



HM62832H Series

32768-WORD x 8-BIT HIGH SPEED CMOS STATIC RAM

B FEATURES
o High speed: Fast Access time 25/35 ns (max.)
HM62832H—Low power

Standby: 300 mW (typical)
Active: 30 uW (typical) (L-version)

o Single 5V supply

L3

Completely static memory
No clock or timing strobe required

¢ Equal access and cycle times
* Common data input and output—Three stage output
Directly TTL compatible—All inputs and outputs

B ORDERING INFORMATION

Part No. Access Package
HM62832HP-25 25 ns 300 mil 28-pin
HM62832HP-35 35 ns Plastic DIP

(DP-28NA)
HM62832HJP-25 25 ns 300 mil 28-pin
HM62832HIP-35 35 ns Plastic SOJ

(CP-28DN)

@ HITACHI

(DP-28NA)

(CP-28DN)
PIN ARRANGEMENT

Top View

© O N OB WN =

B PIN DESCRIPTION

Pin Name Function
Ao-Ay Address
1/0p-1/0; | Input/Output
[ Chip Select
WE Write Enable
OE Output Enable
Vee Power Supply
Vss Ground
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HM62832H Series

B BLOCK DIAGRAM

A12 = Memory Array

Row
Decoder

»
z
hos
®
S
®
4

A6 512X512

1100 Column VO
| vo

| Buffer .
o7 —d Column Decoder

—_— Y Address Buffer

— | --- 11

OE A0 A1 A2 A3 A10 A3 A4
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HM62832H Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Voltage on any Pin Relative to Vgg Vr -0.5" t0 + 7.0 \%
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tsg -55t0 +125 °C
Storage Temperature Under Bias Thias -10to +85 °C
NOTE: 1. -2.5V for pulse width < 10 ns
B FUNCTION TABLE
[« OE WE Mode Ve Current 1/0 Pin Ref. Cycle
H X X * Not Selected Isg, Ispi High Z
L L H Read Icc Doy Read Cycle(V®° )
L H L ) Icc Dj, Write Cycle)
L L L Wrie Icc Din Write Cycle®
NOTE: 1. X:Horl
@ HITACHI
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HM62832H Series

W DC CHARACTERISTICS for HM62832H (Tp = 00 +70°C, Vcc = 5V & 10%, Vss = OV)

Parameter Symbol | Min. Typ.*! Max. Unit Test Conditions Note
Input Leakage Current llul - - 2 BA Vin = Vssto Ve
a nd VlHOI’BE = le
Output Leakage Current Lol - - 2 wA | or WE =V,

Vo = Vssto Vec

Min. cycle, duty = 100%,

Operating Power Supply Current Icc - 60 120 mA CS= ViL,
Iyjo = 0 mA
Standby Power Supply Current Isp - 15 30 mA |CS=vVy
- 0.02 2 mA | CS 2 Vec-0.2V,
Standby Power Supply Current Ispi OVsV,s02V,
- 0.006 0.1 mA | or Vjp, 2 Vc-0.2V L-version
vV, - - 0.4 v = 8mA
Output Voltage oL oL
Vo 2.4 - - v Ioy = -4 mA
NOTE: 1. Typical values are at Vcc = 5.0 V, Ta = +25°C and specified loading.
B CAPACITANCE (T, = 25°C, f = 1MHz)
Parameter Symbol Min. Typ. Max. Unit Test Conditions
Input Capacitance Cip - - 6 pF Vin=0V
Input/Output Capacitance Cro - - 10 pF Vo =0V

NOTE: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (T, = 0to +70°C, Ve = 5V + 10%, unless otherwise noted.)

Test Conditions
¢ Input pulse levels: 0.0 Vto 3.0 V ¢ Input and output timing reference levels: 1.5 V
¢ Input rise and fall times: 5 ns e Output load: See Figures
Output Load (A) Output Load (B)
(for teyz, torzs tenzs tonzs twiz & tow)
+5V +5V
480 480
[ S— L
Dout Dout ¢
< <

255 _jjo pF* 255 _j: pF*

NOTE:  *Including scope & jig.
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HM62832H Series

B Read Cycle
Parameter Symbol HM62832H-25 HMG62832H-35 Unit
Min. Max. Min. Max.
Read Cycle Time tRC 25 — 35 — ns
Address Access Time tAA — 25 — 35 ns
Chip Select Access Time tACS — 25 — 35 ns
Output Enable to Output Valid tOE — 12 — 15 ns
Output Hold From Address Change toH 5 — 5 — ns
Chip Selection to Output in Low-Z tcLz 5 — 5 — ns
Output Enable to Output in Low-Z toLZ 0 — 0 — ns
Chip Deselection to Output in High-Z tCHZ 0 12 0 15 ns
Output Disable to Output in High-Z tOHZ 0 12 0 15 ns
Read Cycle Timing (1) "1
e
4
N G D

& N\ LV /
— Mot
‘ Data Valid m NOTES:  *1. WE is high for read cycle.

*2. Device is continuously selected, CS = Vjy,.

g
s

*3. Address should be valid prior to or coincident with CS transition low.

*4. OE = VL.
W Write Cycle
HM62832H-25 HM62832H-35 .
Parameter Symbol — — — — Unit
Iviit. viax. vin. viax.
Write Cycle Time twe 25 — 35 — ns
Chip Selection to End of Write tcw 20 — 30 — ns
Address Valid to End of Write tAW 20 — 30 -— ns
Address Setup Time tAS 0 — 0 - ns
Write Pulse Width twp 15 — 20 — ns
Write Recovery Time tWR 0 — 0 — ns
Write to Output in High-Z twHZ 0 15 0 15 ns
Data to Write Time Overlap tDw 12 — 15 — ns
Data Hold from Write Time tDH 0 — 0 — ns
Output Disable to Output in High-Z toHZ 0 12 0 15 ns
Output Active From End of Write tow 5 — 5 — ns
@ HITACHI
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HM62832H Series
Write Cycle Timing (1) (OE Clock)

twg
Adgress ) X
tym'2
& N ANNNNNN
5 NN “L— ) SAASYY,
faw
we Sk ) —
- '|= T |
Dout 222 2

o S —

Write Cycle Timing (2) (OE Low Fixed)

we
Address ) 4 ),
. tow twa [2
s \L . Y IS,
w
WE [l
FFDONNN\N Y, G
g3
letow 8 | 7
Dout 4241 227 I.:;t o | on v\k

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/O pins are in the output state. The input signals out of phase must not be applied.
*4. 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.
*5. OF is continuously low. (OE = ViL).
*6. Doyt is in the same phase of written data of this write cycle.
*7. Dout is the read data of next address.
*8_ If CS is low during this period, 1/0 pins are in the output state. The input signals out of phase must not be applied to 1/O pins.
*9. WE must be high during all address transitions except when device is deselected with CS.

B Low V¢ Data Retention Characteristics (T, = 0to +70°C)
This characteristics is guaranteed only for L-version

Parameter Symbol Min. Typ. Max. Unit Test Conditions
V¢ for Data Retention Vpr 2.0 — — v
Data Retention Current 1 - 1 507 A CS = Vec-02V,
ata Retention Curren CCDR W V, > Vee-02Vor
Chip Deselect to Data Retention Time tcDR 0 — — ns OV =V,=<02V
Operation Recovery Time tRe tre™! — — ns

NOTES:  *1. trc = read cycle time.
*2.Vec =3.0V.

Low V¢ Data Retention Timing Waveform

Data retention mode

CS Vo —02V
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HM62832UH Series

32,768-Word x 8-Bit High Speed CMOS Static RAM

W FEATURES

e High speed
Access time 15/20 ns (max.)

* Low power
Standby: 15 uW (typ.) (L-version)
Operation: 550/400 mW (typ.)

e Single 5V supply

(DP-28NA)

¢ Completely static memory

No clock or timing strobe required
¢ Equal access and cycle times
¢ Common data input and output—Three state e
output
¢ Directly TTL compatible—All inputs and outputs
y P P P (CP-28DN)
B ORDERING INFORMATION
Type No. Access Time Package N
HMG62832UHP-15 15 ns 300-mil. 28 pin 8 PIN ARRANGEMENT
HM62832UHP-20 20 ns Plastic DIP © HM62832UH Series
HM62832UHLP-15 15 ns (DP-28NA) K c
HM62832UHLP-20 20 ns W= i m v
HM62832UHJP-15 15 ns ; . 4 ~ce
HM62832UHJP-20 20 ns ?’?ﬁ]?glgcz)? pin Ap [ 2 27 WE
HM62832UHLJP-15 15 ns (CP-28DN) A8 26 '] A
HMG62832UHLJP-20 20 ns As ] 4 25 [ Ag
As ] 5 24 [T1Ag
H PIN DESCRIPTION AL e 23 An
Ag E 7 22 OE
Pin Name Function A 8 21 [ A
Ao-Al4 Address AL o 20 [1C8
Ao [] 10 19 [1 10,
1/00-1/07 Data Input/Output 1o, 7 11 18 [ 1os
[ Chip Select 170, 12 17 [ 10s
WE Write Enable 0, [] 13 16 [ 10,
— Vss 14 15 71 1105
OE Output Enable Ton Vi
Vce Power Supply (Top View)
Vss Ground
GO HITACHI
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HM62832UH Series

B BLOCK DIAGRAM
Arq —] — —1 -—— Ve
Arg — —— Vgg
A1z — . .
Ag —] Address Row Memory Array
Buffer Decoder 512 x 512
Ay —] . .
As — . .
As —
Ay —
Az — — ——
« e o o o
1100
. . — Column I/O
110
. ¢ Buffer
Column Decoder
1/0;
j 1 [ e e e e o ]
WE Column Address Buffer
ofF — 88— 1R
_ Ao A1 Az Ag Ao Ay
CcS —
B FUNCTION TABLE
CS OE WE Mode Ve Current 1/0 Pin Ref. Cycle
H X X Standby IsSB, ISB1 High-Z —
L L H Read Icc Dout Read Cycle 1,2, 3
L H L Write Icc Din Write Cycle |
L L L Write Icc Din Write Cycle 2
Note: X: Hor L
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Supply Voltage*! vee —0.5"210+7.0 v
Voltage on any Pin Relative to Vss™! VT -0.5*2t0 Ve +0.5 \"
Power Dissipation PT 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tatg ~55t0 +125 °C
Storage Temperature Under Bias Thias -10 to +85 °C

Notes 1. With respect to VSS
2. Vcc and VT min =-2.5V for pulse width < 10 ns

B RECOMMENDED DC OPERATING CONDITIONS (T, = 0 to +70°C)

Item Symbol Min Typ Max Unit
Vcc 4.5 5.0 5.5 \4
ly Volt:
Supply Voltage Vss 0 0 0 v
Input High (Logic 1) Voltage VIH 22 — Ve +0.5 \4
Input Low (Logic 0) Voltage VIL -0.5%1 — 0.8 v

Note *1. VIL min = -2.0V for pulse width < 10 ns
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HM62832UH Series

B DC CHARACTERISTICS (T2 =0 to +70°C, VcC =5V + 10%, Vss = 0V)

Item Symbol Test Conditions Min Typ*! Max Unit
Input Leakage Current [1L1] Vce =5.5V, VIN = Vss to Ve — — 2.0 UA
Output Leakage Current [1Lo| TS = ViH, VI/o= VsS to VCC — — 2.0 HA
Icci (-15)"3 Min. Cycle — 135 170 mA
. Icca (-15) 2 x Min. Cycle*? — 100 120 mA
Operating Vce C t
perating VCC Curren Tccr (<20) Min. Cycle = 120 150 mA
Icc2 (-20) 2 x Min. Cycle —_— 90 110 mA
ISB (-15 CS = VIH, Min. Cycl — 40 60 A
Standby V¢ Current SB(1) _(E H fn yee w
IsB (-20) CS = VIH, Min. Cycle — 30 50 mA
Standby Vcc Current (1) ISB1 (L-version) CS2Vee-02V,0V<Vin<02V — 0.02 20 mA
yree or VeC 0.2V < Vin — | 0003 0.1 mA
Output Low Voltage VoL IoL =8 mA — — 0.4 \%
Output High Voltage VOH IoH =-4.0 mA 2.4 — — A%
B CAPACITANCE (T, = 25°C, f = 1.0 MHz)"!
Item Symbol Min Typ Max Unit Test Conditions
Input Capacitance Cin — — 6 pF VIN =0V
Output Capacitance Cour — — 10 pF Vyo =0V
Note *1. This parameter is sampled and not 100% tested.
B AC CHARACTERISTICS (T4 =0 to +70°C, VCC 5V * 10%, unless otherwise noted.)
* Input pulse levels: Vss to 3.0V
* Inputrise and fall times: 4ns
® Input and Output timing reference levels: 1.5V
¢ Output load: See figures
Output Load (B)
Output load (A
P @ (for tonz: twhz & tow)
+5V +5V
480Q é 480Q
Dout Dout 1
2550 30pF* 2550 % T 5pF*
7 Note: * Including scope & jig. 77
B READ CYCLE
HM62832UH-15 HM62832UH-20 .
Item Symbol . - Unit
Min Max Min Max
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’! 3 — 3 — ns
Output Enable to Output Valid tOE — 8 — 10 ns
Output Enable to Output in Low-Z toLz"! 0 — 0 — ns
Chip Deselection to Output in High-Z tcHZ"! 0 7 0 10 ns
Chip Disable to Output in High-Z toHz"! 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 tPD — 15 20 ns
@ HITACHI
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HM62832UH Series

B READ TIMING WAVEFORM (1) 1, *2

Address >< X
- tan -
oE NN &
- toe >
- tcg ‘LtOH >
™ 4
s \N /
> - tacs _ toHz .
_ tcrz - < tchHz -
Dout < >® T

trc

Address X X

ton
Dout >b<

ton

cs \ {
N /]
_ tacs o < fcHz
- oz
Dout Data Valid r—
try tpp
VecSupply T 71/ . :
Current loc 50% 50%

Notes: . Transition is measured £ 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
. WE is high for read cycle.

. Device is continuously selected, CS = VIL.

. Address valid prior to or coincident with CS transition low

. OE=V|L.

I S
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HM62832UH Series

B WRITE CYCLE
HM62832UH-15 HM62832UH-20 .
Item Symbol - - Unit
Min Max Min Max
Write Cycle Time twC 15 — 20 e ns
Chip Selection to End of Write tCW 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*! tOHZ 0 7 0 10 ns
Write to Output in High-Z*! tWHZ 0 7 0 10 ns
Data to Write Time Overlap tDW 8 — 10 — ns
Data Hold from Write Time tDH 0 o 0 o ns
Output Active from End of Write*! tOW 3 — 3 — ns
B WRITE TIMING WAVEFORM (1)
le twe |
Address X
7 7 OO
OE
*5 ) tow
AU K 2SS
— /
CSs taw
t twp2 v
—_— - AS > Liid - - tWR 3
WE
ENRNNNY /
tonz ™ —
Dout
ANAN
[(LLLLL L L fe—tow ton
Din W

G HITACHI
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HM62832UH Series

B WRITE TIMING WAVEFORM (2) *6

Address >< | X
= SN\ " TTTTTTTT77

AW twr™

tas twp2

" PANNN f

twhz™

Dout > >
/ [ L / NAV\AA

tow tpn™®

T

Notes: . Transition is measured + 200 mV from high impedance voltage with Load (B). This paramter is sampled and not
100% tested.

2. 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.

4. 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.

. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain in a
high impedance state.

. OE is continuously low. (OE = VIL).

. 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, 1/O pins are in the output state. Then the data input signals of opposite phase to the outputs
must not be applied to them.

10. WE must be high during all address transition except when device is disable with CS.

»

wn

e X N
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HM62832UH Series

B LOW Vcc DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C,)

This characteristics is guaranteed only for L-version

Item Symbol Min Typ Max Unit Test Condition
Vcc for Data Retention VDR 2 — — \% _

Data Retention Current ICCDR — 2 50! HA SS 2>VCC - %ZV‘
Chip Deselect to Data Retention Time tCDR 0 —_ — ns orl [(])\_/ \S](\:/Cin_s 02;/\,
Operation Recovery Time R 5 — — ms

Note *1. Vcc = 3.0V.

B LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode
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HM67832SH Series Preliminary

32,768-Words x 8-Bit High Speed Static Random Access Memory
B FEATURES B PACKAGE OUTLINE

¢ 32,768-words x 8 bit organization
e Directly TTL compatible input and output
e 0.8um Hi-BiCMOS process
* +5V Single supply
e Completely static memory
* No clock or timing strobe required
¢ |Low power dissipation (DC) operating: (CP-28DN)
400mW (typ)
e Super fast access time: 10/12 ns (max) B PIN ARRANGEMENT
B ORDERING INFORMATION HM67832SH Series
Type No. Organization | Access Time| Package A ] 1 28 [ Ve
HM67832SHIP-10 10ns  |300 mil 28 pin Az 2 27 [T WE
32K x 8 Plastic SOJ A; ] 3 26 [ Ag
HMG67832SHIP-12 12ns  |(CP-28DN) A ] 4 25 [ Ag
A 5 24 [ Ag
H PIN DESCRIPTION A ] 6 23 1 Ary
A ] 7 22 [] OE
Pin Name Function A ] 8 21 g Ao
A0-Al4 Address Input A e 20 = cs
— A ] 10 19 1/0g
I/Ol;l/Og Data Input/Output 110y [] 11 18 [J 10,
WE Write Enable 110y [ 12 17 [ 1/0g
cS Chip Select 110, [ 13 16 [] /05
OE Output Enable Vss b 15 | Vo
Vss Ground (Top View)
vce Power Supply
G HITACHI
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HM67832SH Series

H BLOCK DIAGRAM
Ay o]
A} o —o Ve
L = i —o Vgg
A3 o }-—__ Row Memory Matrix
Ag = Decoder 256 x 1024
As 0—-———-———;
Ag o———{5 "
A7 o L
1/O4 O——-———-ﬂa——‘
110y o Ja._ | Column I/0 ——
H
:;03 ° }..?_‘ Input
I/g; Z é}: C‘Zﬁ::ol Column Decoder
/06 o 2—-—
/07 o %%%%%%%
1/0g o ‘a Ao Ao Ay Ao Aug Ay Ary
<
=
! =
!
_.(Tﬁ [ 0
WE o1 :ﬁ
OE —t
B TRUTH TABLE
Input
— — — Output Mode Vcc Current Ref. Cycle
CS WE OE
H X X HighZ Not Selected IsB, ISB1 —
L H H High Z Output Disable Icc, Icc —
L H L Data Out Read Icc, Iccl Read Cycle (1,2.3)
L L H Data In Write Icc, Iccl Write Cycle (1:2,3:4)
L L L Data In Write Icc, Icci Write Cycle (5.6)
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Supply Voltage*! Vee £.5t0+7.0 v
Voltage on any Pin Relative to Vss*! VT -0.5to Ve +0.5 \%
Power Dissipation PT 1.0 W
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range (with bias) Tstg(bias) —-10 to +85 °C
Storage Temperature Range Tstg —55to +125 °C

Notes 1. With respect to Vss

Under the DC and AC specifications shown in the Tables, this device is tested under the minimum transverse air flow exceeding 500
linear feet per minute.

B RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta < 70°C)

Item Symbol Min Typ Max Unit
Vce 4.5 5.0 5.5 \4
Supply Voltage Vss 0 00 0.0 v
Input High Voltage VIH 2.2 — Vce +0.5 \4
Input Low Voltage VIL -3.01 — 0.8 vV

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

B DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V + 10%, Vss =0V, Ta = 0 to +70°C)

HM67832-10 HM67832-12 )
Item Symbol Test Conditions Unit
Min Max Min Max
Input Leakage Current [1Li] Vee =5.5V, VIN=0V to Vce — 2 — 2 MA
Output Leakage Current lLol CS= VIH\(/)IT/(())%\.,__ I.OV\l,l-é.CWE =ViL — 10 - 10 HA
Operating Power Supply Current Icc CS=VIL, Ij0 =0 mA — 200 — 195 mA
Average Operating Current Iccl 15 ns Cycle, 110 =0 mA — 150 — 140 mA
ISB CS =VIH, VIN= VIH or VIL — 40 — 40 mA
Standby Power Supply Current CS > Vce -0.2V, VIN < 0.2V
IsB1 e veooav o — | 30 | — | 30 | ma
Output Low Voltage VoL IoL = 8 mA — 0.4 — 0.4 \%
Output High Voltage VOH I0H = -4 mA 2.4 — 2.4 - \%

B AC CHARACTERISTICS (Vcc =5V % 10%, Ta = 0°C to 70°C unless otherwise noted.)
¢ Read Cycle

HM67832UH-10 HM67832UH-12 .
Item Symbol - - Unit
Min Max Min Max
Read Cycle Time tRC 10 — 12 —_ ns
Address Access Time tAA — 10 - 12 ns
Chip Select Access Time tACS — 10 _ 12 ns
Chip Selection to Output in Low Z izl 2 3 - 4 — ns
Output Enable to Qutput Valid tOE — 5 - 6 ns
Output Enable to Output in Low Z toLz!> 2 0 — 0 — ns
Chip Deselection to Output in High Z tHz!:2 0 5 0 5 ns
Output Hold from Address Change tOH 3 — 4 — ns
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 (B).
¢ Write Cycle
HM67832UH-10 HM67832UH-12 .
Item Symbol - - Unit
Min Max Min Max
Write Cycle Time twe! 11 — 12 — ns
Chip Selection to End of Write tCW 8 — 9 — ns
Address Valid to End of Write AW 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 tDW 6 — 6 — ns
Data Hold Time tDH 0 — 0 — ns
Write Enable to Output in High Z twz2 3 0 5 0 6 ns
Output Disable to Output in High Z tonz?2- 3 0 6 0 6 ns
Output Active from End of Write ow?2: 3 4 — 4 o 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 not 100% tested.
3 Transition is measured + 200 mV from steady state voltage with specified loading in Load (B).
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HM67832SH Series

B CAPACITANCE (Ta = 25°C, f= 1 MHz.)

Item Symbol Max Unit Test Condition
Input Capacitance Cin! 6 pF Vin =0V
Input/Output Capacitance Cyo! 10 pF V10 =0V

Note: 1. This parameter is sampled and not 100% tested.

M AC TEST CONDITIONS

¢ Input pulse levels: Vss to 3.0V

® Input timing reference levels: 1.5V
¢ QOutput load: See figure

¢ Input rise and fall times: 4ns

e Qutput Ireference levels: 1.5V

+5V +5V
480Q 480Q
Output Output
255Q 30pF* 2550 5pF*
Output Load (B)
Output Load (A) (for tHz, t 2, tonz, toLz, twz, & tow)

*includes scope and jig capacitance
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HM67832SH Series

B TIMING WAVEFORMS
* Read Cycle -11

_ tRC .
Address X >K
CFEATETARIRARRARRNASS /L / [/
- tOE - _OH_
loz
s AOONONONNWWNNNNN - /. [/
< tacs . < toHz
.tz . > thz
Data Out C Data Valid
High Impedance
Notes 1. WE = VIH.
* Read Cycle -21,2,3
< tre
Address X > <
tan ton 1< -
ton
Data Out Previous Data Valid >< Data Valid ><
Notes 1. WE = VIH.
2. CS=VIL.
3. OE=VIL
¢ Read Cycle -31:2,3
__ tre
tacs |« - d - 'HZ -

tiz
Data Out (XX Data Valid >®——

High Impedance

Notes 1. WE = VIH.
2. OE=VIL. -
3. Address valid prior to or coincident with CS transition low.
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HM67832SH Series

B TIMING WAVEFORMS
¢ Write Cycle -11 (OE = H, WE Controlled)

Address

&5 ANANNNNNNNNNNN

WE

|

twe

—

X

X

tew

N\

L

taw [—

|-

‘Q*

il

YNY

twn

i

B Yt

Data In

High Impedance

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

¢ Write Cycle -21 (OE = H, CS Controlled)

Address

3
m

Data In

Data Out

N X
—{ | ¥
SSENNNNNNNNNNN\NNS NS 777/ A/ AV

XXX XXX XXX XXX oweva

KAXX XXX

High Impedance

Note 1. A write occurs during the overlap of a low CS and a low WE (twp).
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HM67832SH Series

B TIMING WAVEFORMS
* Write Cycle -31: 2 (OE = Clocked, WE Controlled)
twe _
Address >( > <
o [//// LAY AMIRMRAAN
< tow .
SENAANNAARRNAN VNS HTTTI77T777
WE R - tes | twe (1] : e,
WE [2]\\ \R /[ toLz 12]
tonz
Data Out — High Impe:!ance =
DW
Data In High Impedance <>< Data Valid > C High Impedance

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

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.
* Write Cycle 41, 2 (OE = Clocked, CS Controlled)

_ twe

Y

Address X

<

OE

m

L e

tew

. tas
CS \

N\

AN

I o

R 7

/1)

Data In X}ZWX

Data Valid }{ D;<>e—

High Impedan:
Data Out an e i

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

2. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in a high

impedance state.
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HM67832SH Series

B TIMING WAVEFORMS
e Write Cycle -51, 2, 3, 4 (OE = L, WE Controlled)
twe .
Address >k > <
< tow
SEANININIRINRN V777777777
taw twr
WE | - twe [1] o >
\'\\ N // ; twr
tWRle— [2] WR
DataOut FHFHFHF>>F>>>>> ”me*tw
_ tow oy
Data In High Impedance <> >< Data Valid /\[4] High Impedance

Notes 1. A write occurs during the overlap of a low CS and a low WE t(wp).
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. 1f 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.

* Write Cycle -61; 2 (OE = L, CS Controlled)

- twe -
Address )k ><
tAs || tow >
C_S— :\ /F
taw =< : a0 > twe
- wp -
W OOOOOOONVRNK £/
tiz - tWZ'
Data Out Bl High Impedance
tow tD"L
Data In High Impedance <> < Data Valid >< >< >< X X X X
Notes I. 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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HM6208H Series

65536-Word x 4-Bit High Speed CMOS Static RAM

The Hitachi HM6208H is a high speed 256k static RAM organized
as 64k-word x 4 bit. It realizes high speed access time (25/35) and
low power consumption, employing CMOS process technology and
high speed circuit designing technology. It is most advantageous
wherever high speed and high density memory is required, such as
the cache memory for main frame or 32-bit MPU.

The HM6208H is packaged in the industry standard 300-mil, 24
pin, plastic DIP. The HM6208H is also available in a 300-mil, 24 pin,
plastic SOJ package for high density mounting. The low power ver-
sions are ideal for battery backed systems.

(DP-24NC)

Features
¢ Single 5 V supply and high density 24-pin package
* High speed:  Access time 25/35 ns (max.)
e Low power
Active: 300 mW (typ.)
Standby: 100 uW (typ.)

30 uW (typ.) (L-version) (CP-24D)
¢ Completely static operation requires
No clock or timing strobe Pin Arrangement
* Access and cycle times are equivalent
* Allinputs and outputs TTL compatible
¢ Capability of battery back up operation (L-version) Aol 1 ~ Vee
Ordering Information a2 8] A1s
A2| 3 22| A4
Type No. Access Time Package s 2] A3
HM6208HP-25 25 ns 300-mil
HM6208HP-35 35 ns 24-pin Ja [20] wiz
HM6208HLP-25 25 ns plastic DIP As E 9] an
HM6208HLP-35 35 ns (DP-24NC) a6 [ 7 18] Al0
HM6208HJP-25 25 ns 300-mil A7 8 17| 1/01
HM6208HJP-35 35 ns 24-pin sl
HM6208HJLP-25 25 ns plastic SOJ i o] ver
HM6208HJLP-35 35ns (CP-24D) Aslo 15| 103
cSin E 1/04
Pin Description L 1] ¥
Pin Name Function (Top View)
A0 - AlS5 Address B

1/01 -1/04 Input/Output

CS Chip select
WE Write enable
Vce Power supply
Vss Ground
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HM6208H Series

Block Diagram

Al4 o—Ly— |
A1s o—{y—ri Ve
A0 0-—%—_: - Vss
Alo—{3— Row Memory Array
A2 Oy Decoder 256 1,024
A3 o—{3—
A4 O—h
A5 O—kz —
I 1
o Ei E Column 1/0
1/02 0~ g ?—-—- Input 1
. Data Column Decoder
/03 & ?] Control
e o F .3 2 2
A13A12A11 A10 A9A8 A7 A6
cs
i e
Function Table
CS WE Mode Vcc Current 1/0 Pin Ref. Cycle
H X Not sclected Iss, Isa: High-Z —
L H Read Icc Dout Read cycle
L L Write Icc Din Write cycle
Note:  x means don't care.
Absolute Maximum Ratings
Item Symbol Value Unit
Voltage on any pin relative to Vss Vin -0.5""10 +7.0 \'
Power dissipation Pr 1.0 W
Operating temperature range Topr 0to +70 °C
Storage temperature range Tstg ~5510 +125 °C
Storage temperature range under bias Tbias -101to +85 °C

Note: *1.  Vin min = -2.5 V for pulse width < 10 ns.
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HM6208H Series

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

Item Symbol Min Typ Max Unit
Suoply volt Vee 45 50 5.5 Vv
voilage
Upp'y vollag Vss 0 0 v
Input high (logic 1) voltage Vi 22 — 6.0 \
Input low (logic 0) voltage ' 057" — 0.8 v
Note:  *1. VIL min =-2.0 V for pulse width < 10 ns.
B DC Characteristics (T, = 0to +70°C, Vec =5V % 10%. Vsg =0 V)
Item Symbol Min. Typ."! Max. Unit Test Conditions
cakage N _ ~ Vee = Max.
Input Leakage Current It - 2.0 rA Vi = Vg 1o Voo
cakage C N CS=Vy
Output Leakage Current lio — - 0.0 rA Vio = Vss to Vee
i . CS = Vit Iyo = OmA,
Operating Power Supply Current | — 60 100 mA Min. Cycle, Duty = 100%
Standby Power Supply Current Isg — 15 30 mA _
’S = Viu. Min. Cycle
Standby Power Supply Current "H™ Version Isp — 20 40 mA
Standby Power Supply Current Isgi — 20 2000 A CS=Vec-02V
0V <=V,=<02Vor
Standby Power Supply Current L-Version Isgi - 6 100 uA Viy = Vee - 0.2V
Output Low Voltage VoL — — 0.4 Iop = 8 mA
Output High Voltage Vo 24 - — Ioy = -4.0mA

Note:

Capacitance (Ta = 25°C, f = IMHz)"!

*1. Typical limits are at Voo = 5.0 V, T, = +25°C and specified loading.

Item Symbol Max Unit Test Conditions
Input capacitance Cin 6 pF Vin=0V
Input/output capacitance Cwo 10 pF Vwo=0V

Note:

*1. This parameter is samplcd and not 100% tested.

AC Characteristics (Ta = 0 t0 +70°C, VcC = 5 V + 10%, unless othcrwise noted.)

Test Conditions
+ Input pulse levels: Vssto 3.0 V
+ Input rise and fall times: 5 ns

Input and output timing reference levels : 1.5 V
Output load: See Figures

Output Load (A)

e

%50 pF e

Output Load (B)
(for iz, .z, twz & tow)

+5V
0o

250 SoFs

Note:  * Including scope & jig.
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HM6208H Series

B Read Cycle
Item Symbol 'HM6208H—25 .HM6208H-35 Unit
Min. Max. Min. Max.

Read Cycle Time tRC 25 — 35 — ns
Address Access Time tAA — 25 — 35 ns
Chip Select Access Time tacs - 25 - 35 ns
Output Hold From Address Change toy 5 — 5 — ns
Chip Selection to Output in Low-Z tpz*1 5 — 5 — ns
Chip Deselection to Output in High-Z ‘HZ*I 0 12 0 20 ns
Chip Selection to Power Up Time tpy 0 — 0 — ns
Chip Selection to Power Down Time tpp — 15 — 25 ns

Note: *1 Transition is measured +200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.

Read Timing Waveform (1) ***?

o X

tan ]
ton tow
Dout Data Invalid Data Valid
Read Timing Waveform (2) ***
[ tac
\ } tuz
tacs |
tiz |
Dout ]' Data Invalid Data Valid \
High Imped; '\ High
Impedance
tep
Vee supply tev
Iec 50% 50%
current
Isa

Notes: *1. WE is high for read cycle.
*2. Device is continuously sclected, CS = VIL._
*3. Address valid prior to or coincident with CS transition low.
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HM6208H Series
B Write Cycle

Item Symbol HM6208H-25 HM6208H-35 Unit
Min. Max. Min. Max.
Write Cycle Time twe 25 — 35 — ns
Chip Selection to End of Write tew 20 — 30 — ns
Address Valid to End of Write taw 20 — 30 — ns
Address Setup Time tAs 0 — 0 — ns
Write Pulse Width - twp 20 - 30 - ns
“H” Version 25
Write Recovery Time twr 3 — 3 — ns
Data Valid to End of Write thw 15 — 20 — ns
Data Hold Time tDH 0 — 0 — ns
Write Enabled to Output in High-Z twz! 0 8 0 10 ns
Output Active From End of Write tow”! 0 — 0 — ns

Note: *1 Transition is measured +200 mV from high impedance voltage with Load (B). This parameter is ampled and not 100% tested.

Write Timing Waveform (1) (WE Controlled)

o X X
“ N 1/ // /
taw ton 2
= - twe *1
" AN 4
tow | ton®$
Din Data Valid %————————
ton®8
tow®5 -
twz®3
SO 0 0 A i SN
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HM6208H Series

Write Timing Waveform (2) (CS Controlled)

Address )(

tas ten®2

cs \ tew /

NN ATTTTTTT77

} tow ton

Dout High Impedance 84

A

Low V¢ Data Retention Characteristics (T, = 0 to +70°C)
These characteristics are guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Conditions
Vec for dat? retention Vpr 2.0 - — \ TS2Vee-02V,
Data retention current Iccor — 1 50 HA X
- — Vin2Vcc-0.2Vor

Chip deselect to data retention time  tcor 0 - = ns .

- : o 0V<Ving02V
Operation recovery time ® RC —_ - ns

Notes: *1. trc = read cycle time.
*2. Vec=3.0V.

Low Vcc Data Retention Timing Waveform

Data retention mode

CS2 Ve 02V
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HM6708 Series

65536-word x 4-bit High Speed Hi-BiCMOS Static RAM

The HM6708 Series has been converted to the HM6708A Series. The new A Series is com-
pletely compatible with the non-A Series.

Please refer to the specification comparison below to assist in your conversion.

HM6708 HM6708A
20 25 15 20 25
min. max. min. max. min. max. min. max. min. max. | Unit
DC IL; 2 2 2 2 2| uA
ILo 10 10 10 10 10 | uA
Iec 100 100 100 100 100 | mA
Il 120 120 120 120 120 | mA
I 30 30 30 30 30 | mA
Il 10 10 10 10 10 | mA
Vol 0.4 0.4 0.4 0.4 04|V
Voh 2.4 2.4 2.4 2.4 2.4 \%
Read |tgrc 2.0 25 15 20 25 ns
TAA 20 25 15 20 25 |ns
tacs 20 25 15 20 25 |ns
toH 5 5 4 5 5 ns
tLz 5/0 5/0 4 *5 *5 ns
tHz 0 8 0| 15/10 0 6 0 8 0 * 10 | ns
Write | twc 20 25 15 20 25 ns
tcw 15 20 10 15 20 ns
tAW 15 20 10 15 20 ns
tAS 0 0 0 0 0 ns
twp 15 20 10 15 20 ns
twR 1.5 3 0 *0 *0 ns
tbw 15/20 20/15 8 * 10 * 12 ns
tbH 0 0 0 0 0 ns
twz 0 15/8 0| 15/10 0 6 0 8 0 10 | ns
tow 0 0 0 0 0 ns
* Modified specifications
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"HM6708A Series

Preliminary

65536-Word x 4-Bit High Speed Static RAM

B FEATURES

65536-words x 4 bit organization
Fully TTL compatible input and output
1.0p Hi-BiCMOS process
+ 5V single supply
Completely static memory

No clock or timing strobe required
o Low power dissipation

Operating: 450mW (typ.)

e Super fast

Access time: 15/20/25 ns (max.)

B ORDERING INFORMATION

Type No. Access Time Package
HM6708AP-15 15ns 300 mil 24 pin
HM6708AP-20 20ns Plastic DIP
HMG6708AP-25 25ns (DP-24NC)
HM6708AJP-15 15ns 300 mil 24 pin
HM6708ATP-20 20ns Plastic SOJ
HM6708AIP-25 25ns (CP-24D)

B BLOCK DIAGRAM
A2 0———
A3 O0—x | | —oVec
A4 O] —OVss
A7 o0—-—r Row Memory Matrix
Ago— | Decoder 256 X 1024
Aso
As o—x- ||
As O—!
1104 o ?— — Column 1/O
020 3 '3:."; Column Decoder __||
103 © 3 control
1/04 O- >

h

AjoA11A12 Aig Ay AisAg Ay

1

(63
_Eg:%

L
—

@ HITACHI

(DP-24NC)

.

(CP-24D)

B PIN ARRANGEMENT

Ao [] 1 24 [] Vee
a2 23 ] Ass
A[] 3 221 A4
A3 ] 4 21 [ A3

A 5 20 [ ] As2

As[] 6 19 [ ] An

As[] 7 18 :] A0

A7} 8 17 [ ] 1101
Ag % 9 16 [ ] 1102
Ag ] 10 15 [ ] 1/03
cS[mn 14 ] 1104

vss [ 12 13 ] WE

(Top View)

H PIN DESCRIPTION

Pin Name Function

Ag-Ags Address Input
1/01-1/04 Data Input/Output
WE Write Enable

CS Chip Select

Vss Ground

Ve Power Supply
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HM6708A Series

W ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltage to Vgg Pin Vr -0.5t0 +7.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range (with bias) Ttebias) -10to +85 °C
Storage Temperature Range Ty -55to +125 °C

Il RECOMMENDED DC OPERATING CONDITIONS (0°C < T, < 70°C)
Item Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 \Y

Supply Voltage Vss 0.0 0.0 0.0 v
Input High (Logic 1) Voltage Vi 22 — Vee + 0.5 \%
Input Low (Logic 0) Voltage Vi -3.0% — 0.8 \4

*Pulse width 20ns, DC: -0.5V

B FUNCTION TABLE

CS WE Mode V¢ Current 1/0 Pin Ref. Cycle

H X Not Selected Isg, Ispi High Z —

L H Read Icc, Iect Data Out Read Cycle (1) (2)
L L Write Ices Icci Data In Write Cycle (1) (2)

H DC AND OPERATING CHARACTERISTICS (Vc=5.0 V£10%, Ta=0to +70°C)

Item Symbol Test Conditions HM6708A-15 |HM6708A-20/25 Unit
Min. | Typ. |[Max. |Min. | Typ. Max.
Input Leakage Current Iyl [ Vee=5.5V, ViN=0VtoVee| — | — 2 — | — | 2 |pA
Output Leakage Current ol [CS=Viy, Vyo=0VioVee | — | — ] 10 | — | — |10 [pA
Operating Power Supply Current | Icc |CS=Vy, Ijp=0mA — | — 1100 — | — [ 100 |mA
Average Operating Current Icct min. cycle, Duty: 100% — | — | 40| — | — | 120 |mA
II/O =0 mA

Isg |CS=Vyy, Vin=VigorVy, | — | — 30| — | — |30 |mA

Standby Power Supply Current Ispi CS=>V cc-02V S I IO N I PN P
Vin=<0.2 Vor VIN ZVCc—O.ZV
Output Low Voltage VoL |loL=8 mA — | — 04| — | — [04]|V
Output High Voltage Vo |log=-4 mA 24| — | — |24 — | — |V
M AC CHARACTERISTICS (V=5 V£10%, Ta=0to +70°C, unless otherwise noted.)
¢ Read Cycle
Ttem Symbol HM6708A-15 | HM6708A-20 HM6708A-25 Unit
Min. | Max. | Min. | Max. | Min. | Max.

Read Cycle Time tRC 15 — 20 — 25 — ns
Address Access Time tAA — 15 — 20 — 25 ns
Chip Select Access Time taCs — 15 — 20 — 25 ns
Output Hold from Address Change toH 4 — 5 — 5 — ns
Chip Selection to Output in Low Z tz2 | 4 — 5 — 5 — ns
Chip Deselection to Output in High Z tyz > D 0 6 0 8 5 10 ns

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(B).
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HM6708A Series

* Write Cycle

Item Symbol HM6708A-15 HM6708A-20 HM6708A-25 Unit
Min. | Max. | Min. | Max. | Min. | Max.
Write Cycle Time twel 15 — 20 — 25 — ns
Chip Selection to End of Write tcw 10 — 15 — 20 — ns
Address Valid to End of Write taw 10 — 15 — 20 — ns
Address Setup Time tAs 0 — 0 — 0 — ns
Write Pulse Width twp 10 — 15 — 20 — ns
Write Recovery Time twR 0 — 0 — 0 — ns
Data Valid to End of Write tbw 8 — 10 — 12 — ns
Data Hold Time tpH 0 — 0 — 0 — ns
Write Enable to Output in High Z twz2) ) 0 6 0 8 0 10 ns
Output Active from End of Write tow?> 3 0 — 0 — 0 — 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 not 100% tested.
3. Transition is measured +200 mV from steady state voltage with specified loading in Load(B).

B CAPACITANCE (Ta=25°C, f=1MHz)

Item Symbol Max. Unit Test Condition
Input Capacitance Y 6 pF ViN=0V
Output Capacitance Crol 10 pF Vyo=0V

NOTES: 1. This parameter is sampled and not 100% tested.

B AC TEST CONDITIONS

¢ Input pulse levels: Vg5 10 3.0 V ¢ Input rise and fall times: 4ns
* Input timing reference levels: 1.5 V e Output reference levels: 1.5V
* Output Load: See figure

+5V il
Dout 4800 o—y
2550 1 T30PF* 2550 1 °PF
Output Load B
Output Load A (for tH;'q:L;v twz & tow)

*Including scope and jig capacitance.
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HM6708A Series

B TIMING WAVEFORM
* Read Cycle (1) (1

- tre

Address X X
tan toH |
toH

Data Out Previous Data Valid Data Valid
¢ Read Cycle (2) () 3
—_ tac
cs N g

AN /|

_ tacs - <« HZ o

-1z o

Data Valid
Data Out High Impedance > High
Impedance

NOTES: 1. WE is High for READ cycle.
2. Device is continuously selected, CS = V.
3. Address valid prior to or coincident with CS transition low.
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HM6708A Series

* Write Cycle (1) (WE Controlled)

- twe -
Address X X
< tew !

N N J‘ s
G\ A Z
- taw -

< 1AS < WR(2)
—_— = twp(1) -/
WE N \ N
NN Iy
Din Data Valid
_twz(3) toH(®!
Ll lldllldldldllldld High Impedance
Dout SONSN SN NN NNNNONANNANNNN
* Write Cycle (2) (CS Controlled)
twe _
Address X X
taw -
< IAS o1 tew -l WR2
—— 4
cs |\ /|
— iwp1 -
NN N AN
N DA 7 i
tow tpH
Data In Data Valid m
High Impedance (2)
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 write cycle.
3. 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.
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. If CS is low during this period, 1/O pins are in the output state. Then the data input signals of opposite phase to the
outputs must not be applied to them.
6. Output data is the same phase of write data of this write cycle.
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HM6708SH Series Preliminary
65,536-words x 4-Bit High Speed Static Random Access Memory
B FEATURES
¢ 65,536-words x 4 bit organization
¢ Directly TTL compatible input and output
* 0.8 um Hi-BiCMOS process S
¢ +5V single supply
e Completely static memory
* No clock or timing strobe required (CP-24D)
* Low power dissipation (DC) operating: 400mW typ
® Super fast access time: 10/12ns (max) B PIN ARRANGEMENT
B ORDERING INFORMATION HMG6708SH Series
Type No. Organ- Access Time Package Ag 1 ~ 24 Vee
1zation A1 [: 2 23 : A15
HM6708SHIP-10 10 ns 300 mil 24 pi
HM6708SHIP-12 | 64k x 4 12 n: Plastlic Sol}ln A ] 3 22 [ Aug
(CP-24D) A 4 21 [ A
A ] 5 20 % Aqn
M PIN DESCRIPTION As ] 6 19 Ads
Pin Name Function Ag 7 18 :J Aqo
AQ-Als Address Input A, [] 8 17 ] 110,
1/01-1/04 Data Input/Output As ] 9 16 [1 /0,
WE Write Enable E g 10 15 71 1/Og
csS Chip Select cs ] 1 14 E_“
Vss Ground Vss ] 12 13 : WE
Vce Power Supply
NC Not Connect
(Top View)
fo o——— 5]
Ag O——- || —O Vee
L R —0 Vss
As O_—'_F Row Memory Matrix
As 00— 3] Decoder 256 X 1024
Ay O
Az o—r ||
fe o]
1101 o _24 - Column 1/O —
1102 & r}— Iggtuat Column Decoder
o] T | BT
11040 m
A1z At 2A11A °A14A15 Ao Ay
E 8’;:“_‘_
WE
G HITACHI
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HMG6708SH Series

N TRUTH TABLE
Input
— — Output Mode Vcc Current Ref. Cycle
CS WE
H X High Z Not Selected ISB, IsBI —
L H Dout Write “0” Icc, Icct Read Cycle (2), (3)
L L High Z Write “1” Icc, Icci Write Cycle (1), (2)
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Supply Voltage! Vce 0.5t0+7.0 \%
Voltage on any Pin Relative to VSs Vi -0.5to Vee +0.5 \%
Power Dissipation Pt 1.0 Y
Operating Temperature Range Tppr 0to +70 °C
Storage Temperature Range (with bias) Tstg (bias) -10 to +85 °C
Storage Temperature Range Tag —55t0+125 °C

Note: 1. With respect to VSS.

Under the dc and ac specifications shown ing the Tables, this device is tested under the minimum trasverse
air flow exceeding 500 linear feet per minute.

B RECOMMENDED DC OPERATING CONDITIONS (0°C < Ty < 70°C)

Item Symbol Min. Typ Max. Unit
Supply Vol vce 4.5 5.0 5.5 v

upply Voltage Vss 0.0 0.0 0.0 v
Input High Voltage VIH 22 — vee +0.5 v
Input Low Voltage ViL -3.0! — 0.8 \%
Note: 1. Pulse width 10 ns, DC: -0.5V
W DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V £+ 10%, VsS = 0V, Ta =0 to +70°C)

10 12
Item Symbol Test Conditions Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Input Leakage J1Li Voo =55V, VINSOV to Vee | - - 2 - - 2 pA
Output Leakage I CS=ViHorOE=Viy, WE=VIL
Current ol Vio =0V to Vce - - 10 - - 10 A
Operating Power Icc TS = VIL, Iyo = OmA - 60 | 100 | - | 60 | 100 mA
Supply Current
Average Operating Iccl 15ns cycle, 10 = OmA ~ t3o || - | 12| 175 mA
Current
IsB CS=VIH, VIN =ViHor VIL | - - 40 - - 40 mA
Standby Power —
Supply Current ISB1 CS2Vce=02V - - 30 - - 30 mA
VINS0.2Vor VIN2 VCC - 0.2V

Output Low Voltage VoL 1oL = 8mA - - 0.4 - - 0.4 \%
Output High Voltage VOH I0H = .4mA 2.4 - - 2.4 - - \%
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HM6708SH Series

M AC CHARACTERISTICS (Vcc =5V £ 10%, TA = 0°C to +70°C, unless otherwise noted.)
* Read Cycle

-10 -12
Item Symbol Unit
Min Max Min Max
Read Cycle Time tRC 10 - 12 ns
Address Access Time tAA - 10 - 12 ns
Chip Select Access Time tACS - 10 - 12 ns
Chip Selction to Output in Low Z wz! 2 3 - 4 - ns
Chip Deselection to Output in High Z tHz!2 0 5 0 5 ns
Output Hold from Address Change tOH 3 - 4 - ns

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 (B).

¢ Write Cycle

-10 -12
Item Symbol Unit
Min Max Min Max
Write Cycle Time twe! 11 - 12 - ns
Chip Selection to End of Write ICW 8 - 9 - ns
Address Valid to End of Write tAW 10 - |8 - ns
Address Setup Time tAS 0 - 0 - ns
Write Pulse Width twp 8 - 9 - ns
Write Recovery Time WR 0 - 0 - ns
Data Valid to End of Write tDW 6 - 6 - ns
Data Hold Time tDH 0 — 0 — ns
Write Enable to Output in High Z twz2:3 0 5 0 6 ns
Output Active from End of Write tox23 4 - 4 - 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 not 100% tested.
3. Transition is measured in + 200 mV from steady state voltage with specified loading in Load (B).
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HM6708SH Series

¢ Capacitance (Ta = 25°C, f = IMHz)

Parameter Symbol Max. Unit Test Conditions
Input Capacitance CINI 6 pF VIN =0V
Input/Output Capacitance Cro! 10 pF Vi =0V

Notes 1. This parameter is sampled and not 100% tested.

B AC TEST CONDITIONS
¢ Input pulse levels: Vss to 3.0V e |nput rise and fall times: 4ns
¢ Input timing reference levels: 1.5V e Output reference levels: 1.5V

e Output Load: See figure

Output Load (B)

Output load (A) (for thz, tiz, tonz, torz, twz, & tow)

+5V +5V
; 480Q 480Q
Output p Output
255Q % = 30pF* 255Q 5pF*
777

Note: * Including scope and jig capacitance
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HM6708SH Series
H TIMING WAVEFORMS

Read Cycle No. - 11

- tac -
Address >K X
< tan ton
cs AN\ N A/ /. /.
- tacs -~
t N - thz -
Data Out C Data Valid XX H—

High Impedance
Notes: 1. WE = VIH

Read Cycle -2 1,2,3

» tac o
Address >< ><
taa
- ton < foH
Data Out Previous Data Valid <><>< Data Valid ><
Notes: 1. WE = VIH
2.CS=ViL
Read Cycle -3 1,2, 3
- tre o
CS T\ /S
N Vi

- tacs | -
Data Valid
Data Out High Impedan;—>l'<><

Notes: 1. WE = Vjy o
2. Address valid prior to or coincident with CS transition low.
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HM6708SH Series

Write Cycle 11

Address >< X
—_— \L_ A
cs N /]

- taw -

< t AS | o - tWR
— twe
WE 4

X SF e
tow

ton
Data In Data Valid m

High Impedance

Data Out

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

Write Cycle -2 1

- twe
Address >< ><
tas > tew

— s
cs * /|

taw -

t
¢ 1 MR
— - WP
e R £ /
- tow ton

High Impedance

Data Out

Note: 1. A write occurs during the overlap of a low CS and a low WE (twp).
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Write Cycle -3 1,2

HM6708SH Series

twe -
Address X X
- tow -,
— N S
cs AONNK / ///
- taw ~
- tAS = - 1 - WR
WE B K 4; £
High Impedance a—
Data Out > SilLULY <
_ tow _ton
Hioh Imped D - High impedance
Data In 1oh ‘mpedance %{ 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 in the output state so that the input state of
opposite phase to the outputs must not be applied.

Write Cycle - 4 1, 2 (OE = Clocked CS Controlled)

- - twe -
Address )4 X
- tew

s ANNANNN H7 77X 7777777
. f ths I‘AW N 0 ~l twm .
" @ AN £ @
Data Out > High Impedance —

High Impedance p— : - High Impedance
Data In XK Data Valid )

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

Write Cycle -51,2,3,4

twe _
Address > > <
tow
cS 4
cs A\ X /
taw -
I tas > twp [ < VR
WE - 7
K ; t
tWZ - [ t < OH -
High Impedance |[<«—2»
Data Out gn 'mp ]
tDW 1:DH
i [4] .
Data In High Impedance </§< 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, 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.
4.1f CS is low during this period, [/O pins are in the output state. Then, the data input signals of opposite phase to the outputs must

not be applied to them.

Write Cycle -6 1,2, 6

twe _
Address > ><
tas tow
cs = L/
N /]
taw -
twe [ Y
WE \\ 7V / ;
gth
High Impedance
Data Out 2l 9 P
_ tow | toH_

Notes: 1. A write occurs during the overlap of a low C 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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HMG6709 Series

65536-word x 4-bit High Speed Hi-BiCMOS Static RAM

The HM6709 Series has been converted to the HM6709A Series. The new A Series is com-
pletely compatible with the non-A Series.

Please refer to the specification comparison below to assist in your conversion.

HM6709 HM6709A
20 25 15 20 25
min. max. min. max. min. max. min. max. min. max. | Unit
DC IL; 2 2 2 2 2 | pA
ILg 10 10 10 10 10 | pA
Iec 100 100 100 100 100 | mA
Il 120 120 140 120 120 { mA
’ls.b 30 30 30 30 30 | mA
HIg_bl 10 10 10 10 10 | mA
Vol 0.4 0.4 0.4 0.4 04|V
Voh 2.4 2.4 2.4 2.4 2.4 \Y
Read |trc 20 25 15 20 25 ns
tAA 20 25 15 20 25 | ns
tacs 20 25 15 20 25 | ns
toH 5 5 4 5 5 ns
t 7 0 0 4 *4 *4 ns
tHz 0 8 0 10 0 6 0 8 0 10 | ns
tOE 0 10 0 10 0 7 0 10 0 10 | ns
toLz 0 0 0 0 0 ns
Write twe 20 25 15 20 25 ns
tow 15 20 10 15 20 ns
tAW 15 20 10 15 20 ns
tAS 0 0 0 0 0 ns
twp 15 20 10 15 20 ns
twR 1.5 1.5 0 *0 *0 ns
tpw 12 15 8 * 10 * 12 ns
tDH 0 0 0 0 0 ns
twz 0 8 0 10 0 6 0 8 0 10 | ns
toHZ 0 8 0 10 0 6 0 8 0 10 | ns
tow 0 0 0 0 0 ns
* Modified specifications
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HM6709A Series

Preliminary

65536-Word x 4-Bit High Speed Static RAM

B FEATURES
® 65536-words x 4 bit organization
¢ Fully TTL compatible input and output
* 1.0pm Hi-BiCMOS process
* +5V single supply
¢ Completely static memory
No clock or timing strobe required
* Low power dissipation (DP-28N)
Operating: 450mW (typ.)
* Super fast
/Egess time: 15/20/25 ns (max.)
OE access time: 7/10/10ns (max.) m
B ORDERING INFORMATION
Type No. Access Time Package (CP-28DN)
HM6709AP-15 15ns 300 mil 28 pin
HM6709AP-20 20ns Plastic DIP @ PIN ARRANGEMENT
HM6709AP-25 25ns (DP-28N)
HM6709AJP-15 15ns 300 mil 28 pin Ne T 4
HM6709ATP-20 20ns Plastic SOJ L 28 ] Vec
HMG6709AJP-25 25ns (CP-28DN) AP [] 2 27 [J A5
A ] 3 26 | A1a
W BLOCK DIAGRAM Al 4 25[JAw
As[] 5 24 ] A2
A2 o A 6 23[ ] An
A3 o—0 —0oVee As[| 7 22 ] A0
Ay o— ] —OVgg As[] 8 21 ] NC
A7 oo Row Memory Matrix AT o 20 ] NC
Ag O——nuI5-] Decoder 256 X 1024 As [] 10 19 [ 10y
:: g"—""' Ag [ 1 18 [ ] W02
Ae 0| ] cs 12 17 [ vos
I T E[]13 16 [ ] 1104
1104 o - Input - Column /C vss [_| 14 15| ] WE
1102 0— [ Data Column Decoder
1103 & u Control f
e B
Ao A AAz Ay Ais Ag Ay
l L B PIN DESCRIPTION
cs I Pin Name Function
% g% Aﬂ Ag-Ajs Address Input
L N 1/0;-1/04 Data Input/Output
WE Write Enable
[ Chip Select
OE Output Enable
Vss Ground
Ve Power Supply
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HM6709A Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltage to Vgg Pin V1 -0.5t0 +7.0 v
Power Dissipation Pr 1.0 w
Operating Temperature Range Topr Oto +70 °C
Storage Temperature Range (with bias) Tsta(bias) -10to +85 °C
Storage Temperature Range Tag -55to +125 °C
B RECOMMENDED DC OPERATING CONDITIONS (0°C < T, < 70°C)
Item Symbol Min. Typ. Max Unit
Vee 4.5 5.0 5.5 \4
Supply Voltage Vss 0.0 0.0 0.0 v
Input High Voltage Vin 2.2 — 6.0 v
Input Low Voltage vi* -3.0 — 0.8 v
*Pulse width: 15ns, DC: -0.5V
B FUNCTION TABLE
[ OE WE Mode Ve Current 1/0 Pin Ref. Cycle
H HorL HorL Not Selected Iss, Ispi High Z —
L H H Output Disabled Icc, Icci High Z —
L L H Read Icc, Icci Data Out Read Cycle (1) (2) 3)
L H L Write Iccs Icct Data In Write Cycle (1) (2) 3) (4)
L L ! L Iccs Iec Data In Write Cycle (5) (6)

B DC AND OPERATING CHARACTERISTICS (Vcc=5.0 V£10%, Ta=0to +70°C)

-15 [HM6709A-20/2. .
Item Symbol Test Conditions HM6709A-15 - 6709A-20/25 Unit
Min. |Typ. [Max. |Min. (Typ. |Max.
Input Leakage Current gl |Voe=55V,VIN=0VtoVee | — | — | 2 | — | — ] 2 |pA
E§=VIH or CE=VIH,
Output Leakage Current Lol |WE=vy. — | =110 | =|—=1]10 |pA
V1/0=0V 1o Ve
Operating Power Supply Current | Icc §=VIL, Iyjo=0 mA — | — {100 — | — | 100 |mA
Average Operating Current Icci min. cycle, Duty: 100% — | — | 40| — | — | 120 |mA
Iyo=0 mA
ISB ﬁzVIH’ VIN=VIH or VIL -_ b 30 - —_ 30 {mA
Standby Power Supply Current Isp1 anCC—O.Z \Y — | —]110|—|—110 |mA
Vin=0.2V or VN2V c-0.2V
Output Low Voltage VoL |lop,=8 mA — | — {04 —[—1[04}V
Output High Voltage Vou |log=-.4 mA 24| — | — 24| — | — |V
B CAPACITANCE (Ta=25°C, f=1MHz)
Item Symbol Max. Unit Test Condition
Input Capacitance b 6 pF VIN=0V
Output Capacitance Cpol 10 pF Vyo=0V
NOTES: 1. This parameter is sampled and not 100% tested.
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HM6709A Series

B AC CHARACTERISTICS (V=5 V+10%, Ta=0to +70°C, unless otherwise noted.)
¢ Read Cycle

Item Symbol HM6709A-15 | HM6709A-20 | HMG6709A-25 Unit
Min. | Max. | Min. | Max. | Min. | Max.
Read Cycle Time tRC 15 — 20 — 25 — ns
Address Access Time tAA — 15 — 20 - 25 ns
Chip Select Access Time tACS — 15 — 20 — 25 ns
Chip Selection to Qutput in Low Z 72 | 4 — 4 — 4 — ns
Output Enable to Output Valid tOR 0 7 0 10 0 10 ns
Output Enable to Output in Low Z torz»?2]| 0 — 0 — 0 - ns
Chip Deselection to Output in High Z tyz D> 2 0 6 0 8 0 10 ns
Output Hold from Address Change toy 4 — 5 — 5 — ns

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(B).

® Write Cycle
Item Symbol HM6709A-15 HM6709A-20 HM6709A-25 Unit
Min. | Max. Min. | Max. Min. | Max.

Write Cycle Time twc! 15 — 20 — 25 - ns
Chip Selection to End of Write tew 10 — 15 — 20 — ns
Address Valid to End of Write tAw 10 — 15 — 20 — ns
Address Setup Time tas 0 — 0 — 0 - ns
Write Pulse Width twp 10 — 15 — 20 — ns
Write Recovery Time tWR 0 — 0 — 0 — ns
Data Valid to End of Write tpw 8 - 10 — 12 — ns
Data Hold Time tDH 0 — 0 — 0 — ns
Write Enable to Output in High Z twz2) 3 0 6 0 8 0 10 ns
Output Disable to Output in High Z |togz?-3| 0 6 0 8 0 10 ns
Output Active from End of Write tow?: ¥ 0 — 0 — 0 — 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 not 100% tested.
3. Transition is measured +200 mV from steady state voltage with specified loading in Load(B).

W AC TEST CONDITIONS

¢ Input pulse levels: Vg5 t0 3.0 V * Input rise and fall times: 4ns
¢ Input timing reference levels: 1.5 V * Output reference levels: 2.5 V
¢ Output Load: See figure
+5V +5V
Dout % 4800 Dout 3 4800
2550 __J90pF* 2ss0 1T SPF"
V4
Output Load B
Output Load A (for tyz, ty .z, tonz, toLz, twz & tow)

*Including scope and jig capacitance.
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HM6709A Series

B TIMING WAVEFORM
* Read Cycle (1) (1

Address

OE

Data Out

tRc

X

X

* Read Cycle (2) ) ®)

Address

Data Out

* Read Cycle (3) (1) (3)(4)

Cs

Data Out

NOTES:

- tan -~
AN \t Y LA
fto% S o
NN W LA A
tacs . tonz -
< Lz N o B tHz .
High Impedance ( Data Valid XX>—
< tac o
X X
< tAa ol toH
< ton - -
Previous Data Valid ) Data Valid (X
< tre ‘
\\ /{
tacs < thz -
- Lz
Data Valid r—

High Impedance

1. WE = Viy

2.CS = Vi
3.0E = ViL.
4. Address valid prior to or coincident with CS transition low.
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HM6709A Series
o Write Cycle (1) (OE = H, WE Controlied)

twe

-

Address X
F o OISR P

>|<v

tcw

P
o

taw
tas < WR
— - twe(1)

e RN A

tow toH
Datain X XX XXX XXXXXXXXXX Data Vaiid m

High impedance

A

Data Out

* Write Cycle (2) (OE = H, CS Controlled)

Address x t t ;<
cs t N
L Ot 7777777777

ouen XERRXXXRRXXIXXOK s KRXXIEXK,

High Impedance

Data Out
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HM6709A Series

* Write Cycle (3) (OE = Clocked, WE Controlled)

twe

-

Address X >J<
oF L NN

- tcw .

SR N 2777777,
t -
< 11As - '4 twR__

WE e twp() -

N p

toHz(2) ‘t ouze
Data Out High Impedance
- tow ol tDH o

High Impedanc

High Impedance
Data in gh P <X><

* Write Cycle (4) (OE = Clocked, CS Controlled)

_ twe

Address X X
oE L ;r@ AN

Y

5 —
NN - /////////////

Data In XXk Data Valid XX

High Impedance

Data Out
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HM6709A Series

* Write Cycle (5) (OE = L, WE Controlled)

< twe -
Address X X
< tew -
SRR NN N AAIAANAA AN
taw _
WE A - we [
\&\\ }/
twHz | () o ton
Data Out OO A "“‘:e"a"“ ‘l K o
 tow ) toH
Data In High Impedance O( Data Valid j\ (5) High Impedance
* Write Cycle (6) (OE = L, CS Controlled)
< twe _
Address X X
s
C—S- g tcw -,
\k g
-< taw .
— - twp (1) I WA,
ZCEEENNNNNNNNNNNNNNY PN,
Lz | wz,
Data Out @ High Impedance

tow | _tDoH

High |

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

. Output data is the same phase of write data of this write cycle.

. If the CS is low transition occurs after the WE low transition, output remain in a high impedance state.

. If CS is low during this period, I/0 pins are in the output state. Then, the data input signals of opposite phase to the
outputs must not be applied to them.

. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in
high impedance state.

wm b W

k=)
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HMG6709SH Series Preliminary

65,536-words x 4-Bit High Speed Static Random Access Memory

B FEATURES
* 65,536-words x 4 bit organization
¢ Directly TTL compatible input and output
¢ 0.8 um Hi-BiCMOS process
¢ +5V single supply
¢ Completely static memory
¢ No clock or timing strobe
e Low power dissipation (DC) operating: 400mW typ (CP-28DN)
e Super fast access time: 10/12ns (max)
HM6709SH Series
B ORDERING INFORMATION
Type No. Organ- Access Time Package
1zation NC E 1 S 28 : VCC
HM6709SH-10 10 ns 300 mil 28 pin 2 27 A
HM6709SH-12 | 64kxd 12 ns Plastic SOJ Ao O (] Ars
with OF (CP-28DN) . 26 1 A
A ] 4 25 [ Aga
M PIN DESCRIPTION A ] 5 24 [ Ag
- - A ] 6 23 [ Ay
Pin Name Function As I: 7 20 :l Ao
AQ-A1s Address Input Ag s 21 [ NC
1/01-1/04 Data Input/Output A 9 20 g NC
WE Write Enable Ag [ 10 19 1704
CS Chip Select iﬁi g 18 110,
OE Output Enable cS 12 17 1 1/0g
v Fe— OE 13 16 [ 1o,
ss roun Vss [ 14 15 [ WE
NC Not Connect
(Top View)
B BLOCK DIAGRAM
=
Ay o—— {5 | —0 Vee
A7 O—E —OVss
As o..__E Row Memory Matrix
A5 O S Decoder 256 X 1024
Ao
Az O————
A2 O——r] B
I T
1101 © - H Column I/0 —
/02 O '_}‘ lgg:at Column Decoder
ool | BEREEERE
1/04 © e
13 A”A A”A15 Ao At
Ts
R :
L A d
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HM6709SH Series

B TRUTH TABLE
Input
— — — Output Mode Vcc Current Ref. Cycle
CS WE OE
H X X High Z Not Selected IsB, ISB1 -
L H H HighZ Output Disable Icc, Icci -
L H L Data In Read Icc, Icci Read Cycle (1), (2), 3)
L L H Data In Write Icc, Icci Write Cycle (1), (2), (3), (4)
L L L Data In Write Icc, Icci Write Cycle (5), (6)
B ABSOLUTE MAXIMUM RATING
Item Symbol Rating Unit
Supply Voltage! vee -0.5t0+7.0 \
Voltage on any pin relative to VSS Vi -0.5 to Vce +0.5 \4
Power Dissipation Pt 1.0 4
Operating Temperature Range Tppr 0to +70 °C
Storage Temperature Range (with bias) Tstg (bias) -10to +85 °C
Storage Temperature Range Tstg -55 to +125 °C
Note: 1. With respect to VSS.
B RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta < 70°C)
Item Symbol Min. Typ Max Unit
Suoply Vol vce 4.5 5.0 5.5 \
t:
Uppy Voltage Vss 0.0 0.0 0.0 v
] Hieh Vol VIH 2.2 — vce +0.5 \
nput High Voltage ViL S0l — 08 v
Note: 1. Pulse width 10 ns, DC: -0.5V
B DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V £ 10%, Vss =0V, Ta = 0°C to +70°C)
-10 -12
Item Symbol Test Conditions Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Input Leakage 1Ll Vee=5.5V, ViN=0Vto Vee| -~ - 2 - - 2 MHA
Output Leakage Lol CS=ViHorOE=ViH, WE=VIL| _ _ _ _
Current Lo Vio=0V to Vcc 10 10 A
Operating Power Icc CS = VIL, Ilj0 = 0mA - 60 100 - 60 100 mA
Supply Current
Average Operating Iccl 15ns cycle, 10 = OmA - tmo| 8o | - | 120 175 mA
Current
Standby Power ISB CS=VIH, VIN =VIHor VIL |~ - 40 - - 40 mA
Supply Current [
o IsB1 €52 vee=0.2v =] - | - ]3| ma
VIN<0.2Vor VIN2 Ve = 0.2V
Output Low Voltage VoL IoL = 8mA - - 0.4 - - 04 v
Output High Voltage VOH IOH = 4mA 24 - - 2.4 - - v
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HM6709SH Series

M AC CHARACTERISTICS (Vcc =5V £ 10%, Ta = 0°C to +70°C, unless otherwise noted.)
¢ Read Cycle

-10 -12
Item Symbol Unit
Min. Max. Min. Max.
Read Cycle Time tRC 10 - 12 - ns
Address Access Time tAA - 10 - 12 ns
Chip Select Access Time tACS - 10 - 12 ns
Chip Selection to Output in Low Z wz!? 3 - 4 - ns
Output Enable to Output Valid tOE - 5 - 6 ns
Output Enable to Output in Low Z toLz!2 0 - 0 - ns
Chip Deselection to Output in High Z tHz!2 0 5 0 5 ns
Output Hold from Address Change tOH 3 - 4 - ns

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 (B).

* Write Cycle

-10 -12
Item Symbol Unit
Min Max Min Max
Write Cycle Time twcl 11 - 12 - ns
Chip Selection to End of Write tCW 8 - 9 - ns
Address Valid to End of Write AW 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 tDW 6 - 6 - ns
Data Hold Time tDH 0 - 0 - ns
Write Enable to Output in High Z twz2:3 0 5 0 6 ns
Output Disable to Output in High Z toHZ2:3 0 6 0 6 ns
Output Active from End of Write tow23 4 - 4 - 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 not 100% tested.
3. Transition is measured in + 200 mV from steady state voltage with specified loading in load (B).
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HM6709SH Series

¢ Capacitance

Item Symbol Max. Unit Test Condition
Input Capacitance Cin! 6 pF VIN =0V
Input/Output Capacitance Cro! 10 pF V0 =0V

B AC CHARACTERISTICS (Vcc =5V + 10%, Ta = to 70°C)

Test Conditions
¢ |nput pulse levels: Vss to 3.0V ¢ |nput rise and fall times: 4ns
¢ Input timing reference levels: 1.5V e Output reference levels: 1.5V

e QOutput Load: See figure

Output Load (B)

Output load (A) (for tz, tiz tonz, torz, twz, & tow)

+5V +5V

480Q 480Q
Qutput Output
255Q 30pF* 255Q 5pF*

Note: * Including scope and jig capacitance
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HM6709SH Series

READ CYCLE (1)

tre
Address >< ><
taa .~
oF N A\ /. /.
. toe ton I
=N\ N A/
tacs . |< forz .
tz thz -
Data Out < Data Valid ><><>—

High Impedance

Notes: 1. WE = VIH

B READ CYCLE (2)1:23

- tre _
Address >< > <
< taa |
< ton ton
Data Out Previous Data Valid Data Valid ><
Notes: 1. WE = VIH
2.CS=VIL
3.0E=VIL
W READ CYCLE (3)1:23
< tre
CS —\ S
N\ /]

< tes -z
. tz |
Data Out K>< Data Valid

High Impedance

Notes: 1. WE = VIH
2.0E=VIL o
3. Address valid prior to or coincident with CS transition low.
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HMG6709SH Series

B WRITE CYCLE (1)1 (OE = H, WE Controlled)

Address

Data Out

Address

Data In

Data Out

- twe »-
- tow >
| A
ARRRRRRARNSS / [
. taw -
- tAS M - twr =
l twe -
\ - >
QX A
tow toH
High Impedance
Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp).
B WRITE CYCLE (2)1 (OE = H, CS Controlled)
- twe
tag | » | tew .
) /1
- taw -
t
t [ <R
< WP Z
\\\\\ N N AN WA / (LSS
tow > < tDH
Data Valid m
High Impedance
Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp).
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HM6709SH Series

W WRITE CYCLE (3)1:2 (OE = Clocked, WE Controlled)

Address >< ><

o fjl < tow N \K\ \ \
s ANNAN JT7TIT7777
i tas - A . “ twr
WE = l< twp -/
. tonz \ Xk / toz (2

Data Out High Impedance

- tow Sl ton

i High Impedance

Dataln RS XK patavaid 3

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 state of
opposite phase to the outputs must not be applied.

B WRITE TIMING WAVEFORM (4)1:2 (OE = Clocked CS Controlled)

- twe -

Address 3{ X
e LK NANRNNNNN

tas tow

(9]
(]
|
Y
)
N y

/

NN X " 777

Data In — XXX DataValid

Data Out High Impedance

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

W WRITE CYCLE (5)1:2:3,4 (OE = L, WE Controlled)

< twe
Address X X
tow =
s Y | Z / /
- taw -
_ tas = twe 1 <« MR
WE Y = =Y
NN 7 t
twz @ o oH
High Impedance | >
Data Out - 7 ne 4
_ tDW 1:DH‘
N N
High Impedance High Impedance
Data In 9 P } 9 P

<J 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.
4.1fCS 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.

B WRITE CYCLE (6)1:2:3,4 (OE = L, CS Controlled)

- tWC —
Address >< X
tag |
. AS tow
CS N\ >/
N /|
taw .
twp [ «~>
WE NANRY / 77
ty lesl |<VZ
High Impedance
Data Out al 9 P
_ tow ton
Data In High Impedance N

— Data Valid

XXX

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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HM6207H Series

262144-Word x 1-Bit High Speed CMOS Static RAM

The Hitachi HM6207H is a high speed 256k static RAM orga-
nized as 256k-word x 1 bit. It realizes high speed access time (25/
35 ns) and low power consumption, employing CMOS process
technology and high speed circuit designing technology. It is most
advantageous wherever high speed and high density memory is
required.

The HM6207H is packaged in the industry standard 300-mil, 24-
pin, plastic DIP. The HM6207H is also available in a 300-mil, 24-pin
plastic SOJ package for high density mounting. The low power
versions are ideal for battery backed systems.

Features (DP-24NC)
* Single 5V supply and high density 24-pin package
* High speed
Access time: 25/35 ns (max.)
* Low power
Active: 300 mW (typ.)
Standby: 100 W (typ.)
30 uW (typ.) (L-version)
e Completely static memory requires
No clock or timing strobe requires (CP-24D)
* Equal access and cycle time
« Allinputs and outputs TTL compatible Pin Arrangement
* Capability of battery back up operation (L-version)
Ordering Information A17E = [
Type No. Access Time Package Avl? BjA6
All3 22| A1S
HMG6207HP-25 25 ns 300-mil A2 4 21 Al4
HM6207HP-35 35 ns 24-pin Al 0] A13
HM6207THLP-25 25 ns plastic DIP
HM6207HLP-35 35 ns (DP-24NC) a[e] [1s)are
HM6207HIP-25 25 ns 300-mil A7 18] ALl
HMG6207HIP-35 35 ns 24-pin A6l 8 17| At
HM6207HILP-25 25 ns plastic SOJ ar[s] [16] a9
HM6207HILP-35 35 ns (CP-24D) bou 13 = a8
Pin Description e (1] )b
o vis [12] 13] Cs
Pin Name Function
_AO-AIT  Address
. ainput
Datouput
Chip select
 Writcenable

Power supply
Ground
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HM6207H Series

Block Diagram

ns—{g]
mo—py ||
AT—L 0 " . -— Ve
A0 —{g] Decoder zset;'I i -~V
n—5
r—LF]
n—
M—
I |
Din Column 1/0 Dout
— Column Decoder
Cs o
Al4AI3 AI12A11 AB A7 A6 A5 Al0 A9

Function Table

CS WE Mode Vce Current /O Pin Ref. Cycle
H X Not selected Iss, Iss1 High-Z —
L H Read Icc Dout Read cycle
L L Write Icc High-Z Write cycle

Note:  x means don't care.

Absolute Maximum Ratings

Item Symbol Value Unit
Voltage on any pin relative to Vss Vin -0.5""10 +7.0 \%
Power dicsipation Fi 1.0 w
Operating temperature range Topr 0to +70 °C
Storage temperature range Tstg -5510 +125 °C
Storage temperature range under bias Tbias -10to +85 °C

Note: *1. Vinmin =-2.5 V for pulse width < 10 ns.
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HM6207H Series

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

Item Symbol Min Typ Max Unit
Vee 45 5.0 5.5 \
Supply voltage Vs 0 0 0 v
Input high (logic 1) voltage Vi 22 — 6.0 \
Input low (logic 0) voltage Vo -0.5°"! — 0.8 v

Note:  *1. VIL min =-2.0 V for pulse width € 10 ns.

B DC Characteristics (T, = 0to +70°C, Vcc =5V = 10%, Vgs =0 V)

Item Symbol Min. Typ."! Max. Unit Test Conditions
"™ _ _ Vee = Max.
Input Lcakage Current il 2.0 KA Vi = Vgg 10 Vee
ki CS =V
Output Leakage Current Lol — - 10.0 KA Vo = Vs to Vee
- N CS = Vi Iy = 0 mA,
Operating Power Supply Current Ice - 60 100 mA Min. Cycle, Duty = 100%
Standby Power Supply Current Isp — 15 30 mA _
S = V. Min. Cycle
Standby Power Supply Current l “H" Version Isg — 20 40 mA
Standby Power Supply Current (1) Isg) - 20 2000 A CS =z Vec-02V
0V =V,<02Vor
Standby Power Supply Current (1) ! L-Version Igg; - 6 100 A Vin = Vee - 0.2V
Output Low Voltage Vor. — - 0.4 \% lo, = 8 mA
Output High Voltage Vou 2.4 — — \Y Ioy = -4.0 mA
Note:  *1. Typical limits arc at Voe = 5.0 V, T, = +25°C and specified loading.
Capacitance (Ta = 25°C, f = IMHz)"
Item Symbol Min Max Unit Test Conditions
Input capacitance Cin — 6 pF Vin=0V
Output capacitance Cout —_ 10 pF Vou=0V
Note:  *1. This parameter is samplcd and not 100% tested.
AC Characteristics (Ta = 0to +70°C, Vcc = 5 V * 10%, unless otherwise noted.)
Test Conditions
 Input pulse levels: Vss to 3.0 V « Input and output timing reference levels : 1.5V
« Input rise and fall times: 5 ns « Output load: See Figures
Output Load (A) Output Load (B)
(for tz, tLz, twz & tow)
v v
0o “we
Dout O———9 Deut H’
“"5: WF e 550 wFe

—3 !

Note:  * Including scope & jig.
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HM6207H Series

Read Cycle
ftem Symbol HM6207H-25 HM6207H-35 Unit
Min. Max. Min. Max.
Read Cycle Time trc 25 — 35 - ns
Address Access Time tAA — 25 — 35 ns
Chip Select Access Time tacs — 25 — 35 ns
Output Hold From Address Change ton 5 — 5 — ns
Chip Selection to Output in Low-Z tz*1 5 — 5 — ns
Chip Deselection to Output in High-Z tyz ! 0 12 0 20 ns
Chip Selection to Power Up Time tpy 0 — 0 — ns
Chip Selection to Power Down Time tpp — 15 — 25 ns

Note: *1 Transition is measured +200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.

Read Timing Waveform (1) "2

X X

Dout Data Invalid Data Valid

Read Timing Waveform (2) "

cs e AR ]

TN /

| Tacs ; IR 2
tuz ’i ‘
R 7+ S
< Data Invalid X Data Valid )&
High

Impedance

tey
Vee supply = = = o — o e e e e
Tec S0, 05 )
current N

Notes: *1. WE is high for read cycle. _
*2. Device is continuously selected, CS = V.
*3. Address valid prior to or coincident with TS transition low.

Dout
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HM6207H Series

B Write Cycle

Item Symbol HM6207H-25 HM6207H-35 Unit
Min. Max. Min. Max.
Write Cycle Time twe 25 — 35 — ns
Chip Selection to End of Write tow 20 — 30 — ns
Address Valid to End of Write taw 20 — 30 — ng
Address Setup Time tAs 0 - 0 — ns
Write Pulse Width - twp 20 - 30 — ns
“H” Version 25
Write Recovery Time twRr 3 — 3 — ns
Data Valid to End of Write tpw 15 — 20 — ns
Data Hold Time thy 0 — 0 — ns
Write Enabled to Output in High-Z twz"! 0 8 0 10 ns
Output Active From End of Write tow ! 0 — 0 — ns

Note: *1 Transition is measured 200 mV from high impedance voltage with Load (B). This parameter is ampled and not 100% tested.

Write Timing Waveform (1) (WE Controlled)

Address >

q/\+
|
|
o
N
N

SN\ 777
-~ e e e -
" NN A
| tow ton__|
Din Data Valid

Dout

High Impedance
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HM6207H Series

Write Timing Waveform (2) (CS Controlled)

o X X

D SR ton_
L [OOSR [/ R ——
EEENNANNNNNARNNNAN S L
Dout Data Undefined P e

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 write cycle.
*3_ If the CS low transition occurs simultancously with the WT: low transition or after the WE transition, the output buffers remain
in a high impedance state.

*4. Dout is the same phase of write data of this writc cycle, if twr is long enough.

Low V¢ Data Retention Characteristics (T, = 0 to +70°C)
These characteristics are guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Conditions

Vcc for data retenti v 2.0 - = v —

cc for da .are ention DR : TS 2 Vee—-02V,
Data retention current Iccor - 1 50" pA ;

. P Vin2 Vee- 0.2 Vor
Chip deselect to data retention time ~ tcpR 0 —_ - ns N
- - - 0V<Ving02V
Operation recovery time R Rc* — — ns
Notes: *1. wc = read cycle time.
*2. Vec=30V.

Low Vcc Data Retention Timing Waveform

Data retention mode

TS2Vec-02v
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HM6707 Series

262144-word x 1-bit High Speed Hi-BiCMOS Static RAM

The HM6707 Series has been converted to the HM6707A Series. The new A Series is completely
compatible with the non-A Series.

Please refer to the specification comparison below to assist in your conversion.

HM6707 HM6707A
20 25 15 20 25
min. max. min. max. min. max. min. max. min. max. |Unit
DC IL; 2 2 2 2 2 | uA
ILo 10 10 10 10 10 | pA
Iec 100 100 100 100 100 | mA
Il 120 120 140 120 120 | mA
| Lsb 30 30 30 30 30 | mA
Il 10 10 10 10 10 { mA
Vol 0.4 0.4 0.4 0.4 04|V
Voh 2.4 2.4 2.4 24 2.4 \%
Read |tRe 20 25 15 20 25 ns
tAA 20 25 15 20 25 | ns
taCs 20 25 15 20 25 | ns
toH 5 5 4 5 5 ns
t 7 5/0 5/0 4 *5 *5 ns
tHz, 0 8 0| 15/10 0 6 0 8 0 * 10 | ns
Write | twc 20 25 15 20 25 ns
tcw 15 20 10 15 20 ns
taw 15 20 10 15 20 ns
tAs 0 0 0 0 0 ns
twp 15 20 10 15 20 ns
twr 15 3 0 *0 *0 ns
tpw 15/12 20/15 8 * 10 * 12 ns
tbH 0 0 0 0 0 ns
twz 0 15/8 0| 15/10 0 6 0 8 0 10 | ns
touz 0 0 0 0 0 ns
* Modified specifications
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HMG6707A Series

262144-Word x 1-Bit High Speed Static RAM

B FEATURES

e 262144-words x 1 bit organization
e Fully TTL compatible input and output

1.0p Hi-BiCMOS process
+5V single supply
Completely static memory

No clock or timing strobe required

Low power dissipation

Operating: 450mW typ.

e Super fast

Access time: 15/20/25ns (max.)

B ORDERING INFORMATION

(DP-24NC)

P il

HMG6707AP-15 15ns 300 mil 24 pin
HM6707AP-20 20ns Plastic DIP
HMG6707AP-25 25ns (DP-24NC)
HM6707AJP-15 15ns 300 mil 24 pin (CP-24D)
HM6707AJP-20 20ns Plastic SOJ
HM6707AJP-25 25ns (CP-24D) W PIN ARRANGEMENT
W BLOCK DIAGRAM 2° E ; z; % XCC
1 17
A ] 3 22 ] A
\ Az[] 4 21 ] Ass
o—F
A: S :gzcc Ad[] 5 20 [ ] A1s
P ss As[] 6 19 7] A1z
Ar DS Row Memory Matrix Ag E 7 18 A2
Ag © [:3: Decoder 256x1024 A7 E 8 17 At
Ag o——LF As[ ] 9 16 % Aw
25 © 5 Dout [ 10 15 ] Ao
¢ = | WE [ 11 14 ] Din
Oin 0 o> W \ 12 13[] TS
" Column VO ss E
Column Decoder (Top View)
FEEEERERRE | o pesoeron
Aqo Az Aqq Ajg Agy Ays Agg A A
& 12 413 A14 Ao A1y A1s A Az Ag A Pin Name Function
WE Ag-Ayp Address Input
Din Data Input
Doyt Data Output
B FUNCTION TABLE WE Write Enable
[ WE Mode Output Ve Current CS Chip Select
H X Not Selected High Z Is, Isp; Vss Ground
L H Read Doyt Iccs Icca Vee Power Supply
L L ‘Write High VA Icc, ICCI
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HM6707A Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Terminal Voltage to Vgg Pin V1 -0.5t0 +7.0 \4
Power Dissipation Pr 1.0 ?V
Operating Temperature Range Topr 0to +70 C
Storage Temperature Range (with bias) Ttg(bias) -10to +85 C
Storage Temperature Range Tog -55to +125 C
® RECOMMENDED DC OPERATING CONDITIONS (Ta=0to +70°C)
Item Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 \Y
Supply Voltage Vss 0.0 0.0 0.0 v
Input High Voltage A\ 2.2 — Vee + 0.5 \
Input Low Voltage ViL -3.0* — 0.8 \

NOTE: Pulse width 20ns, DC: -0.5 V

B DC AND OPERATING CHARACTERISTICS (Vcc=5.0 V£10%, Ta=0to 70°C)

Item Symbol Test Conditions HM6707A_15 HM6707A_20/25 Unit
Min. |Typ. [Max. |Min. | Typ. [Max.
Input Leakage Current Il |Vee=55V,VIN=0VtoVee | — | —[ 2 | = | =] 2 |pA
Output Leakage Current ol [CS=Viy, Vour=0VtoVee | — | =110 | — | —]10 [pA
Operating Power Supply Current| Icc | CS=Vy, Ioyr=0 mA — | — 1100} — | — [100 |mA
Average Operating Current Icct min. cycle, Duty: 100%, — | — 1140 | — ] — | 20 ImA
Ioyr=0 mA
Isg |CS=Vy, VIN=Vig or Vi1, — | — 130 | — | —] 30 [mA
Standby Power Supply Current CS —
by pply Isp; |CS=Vcc-02V -l wl=l=1]nlma
VIN <0.2Vor VINZVCc—O.z \
Output Low Voltage VoL |Iop.=8 mA — | —]104]| —|—104|V
Output High Voltage Voy |log=-4 mA 24| — | — |24 — | — |V

B AC CHARACTERISTICS (Voc=5V £10%, Ta=0°C to 70°C, unless otherwise noted.)

* Read Cycle
HM6707A-15 | HM6707A-20 | HM6707A-25 .
Item Symbol - - Unit
Min. | Max. | Min. | Max. | Min. | Max.
Read Cycle Time tRC 15 — 20 - 25 — ns
Address Access Time tAA — 15 — 20 — 25 ns
Chip Select Access Time tacs — 15 — 20 — 25 ns
Output Hold from Address Change toH 4 — 5 — 5 — ns
Chip Selection to Output in Low Z tpz) 2 4 — 5 — 5 — ns
Chip Deselection to Output in High Z | tyz!)> 2 0 6 0 8 0 10 ns

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(B).
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HM6707A Series

¢ Write Cycle

HM6707A-15 HM6707A-20 HM6707A-25 .
Item Symbol - - - Unit

Min. Max. Min. Max. Min. Max.
Write Cycle Time twe? 15 — 20 — 25 — ns
Chip Selection to End of Write tcw 10 — 15 — 20 - ns
Address Valid to End of Write taw 10 — 15 — 20 — ns
Address Setup Time tAs 0 — 0 — 0 — ns
Write Pulse Width twp 12 — 15 — 20 — ns
Write Recovery Time twR 0 — 0 — 0 — ns
Data Valid to End of Write tbw 10 — 10 — 12 — ns
Data Hold Time tDH 0 — 0 — 0 -— ns
Write Enable to Output in HighZ | twz2>3 0 6 0 8 0 10 ns
Output Active from End of Write tow?> 3 0 — 0 — 0 — 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 not 100% tested.
3. Transition is measured 200 mV from steady state voltage with specified loading in Load(B).
B CAPACITANCE (Ta=25°C, f=1MHz)
Item Symbol Max. Unit Test Condition

Input Capacitance Y 6 pF Vin=0V
Output Capacitance Cout? 10 pF Vout=0V

NOTES: 1. This parameter is sampled and not 100% tested.

B AC TEST CONDITIONS

¢ Input pulse levels: Vggto 3.0 V

* Input timing reference levels: 1.5 V
® Output Load: See figure

¢ Input rise and fall times: 4ns
® Qutput reference levels: 1.5 V

+5V
it ; 4809

2550 1 30 pF *

Output Load A

Output Load B
(fOl‘ tHZv th, th & 'qw)

*Including scope and jig capacitance.
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HM6707A Series

B TIMING WAVEFORM
¢ Read Cycle (1) ("

Address )ﬁ
tAA

toH

Data Out Previous Data Valid Data Valid )K

tre ol

¢ Read Cycle (2) @

tre _
CS I T
N\ /1
< tacs ol
hz® tHz ®)_
Data Out Data Valid >
High Impedence High

Impedence

NOTES: 1. WE is high and CS is low for READ cycle.
2. Addresses valid prior to or coincident with CS transition low.
3. Transition is measured +200mV from steady state voltage with specified loading in Load B.
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HM6707A Series

* Write Cycle (1) (WE Controlled)

< twe -
Address X X
< tow -~
& N\ N\ K
- t o
< tas > " < WR
we NN
} A fow ' <tDH='
Data In *‘ Data In Valid *
«WZ_ tow
Data Out Data Undefined (1), ()

High Impedance

NOTES: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.
2. If CS goes high simultaneously with WE high, the output remains in a high impedance state.

* Write Cycle (2) (CS Controlled)

Address X‘ ‘X
NN NNNNNNNNNNNN VAL AL L Y

Datain

>£ Data In Valid *

|tz

Data Out Data Undefined

High Impedance

NOTES: 1. Transition is measured +200mV from steady state voltage with specified loading in Load B.
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HM62932 Series Preliminary

32,768-Word x 9-Bit High Speed CMOS Static Ram

B FEATURES
¢ High speed: fast access time 15/20 ns (max)
¢ Low Power
Standby: 15uW (typ.) (L-version)
Operation: 350mW (typ.) ke
e Single 5V supply d
¢ Completely static memory (CP-32DN)
No clock or timing strobe required
e Equal access and cycle times B PIN ARRANGEMENT
e Common data input and output—Three
state output HM62932 Series
e Directly TTL compatible—All inputs and outputs
N[ Y 2 [T
NC [ 2 31
B ORDERING INFORMATION A E s I gg:
'8 2
Type No. Access Package A4 29 | ] WE
HM62932IP-15 15 ns A []'s 28 [ Ag
HM62932JP-20 20 ns 300 mil 32 pin As [ ]s 27 [ A
HM62932LIP-15 15 ns Plastic SOJ
HM62932LIP-20 20 ns (CP-32DN) A7 26 [ Avo
A []8 25 [ Aqq
A []o 24 ] OE
Ao 23 [ Ap
A [ 22 ] Cs,
1104 [] 12 21 [ 1vog
170, [ 13 20 |1 vog
/03 [ 14 19 [ ] vo;
1104 [ 15 18 [ ] 1/0g
Vss [] 16 17 | ] vos
(Top View)
H PIN DESCRIPTION
Pin Name Function
Ap-A14 Address
1/01-1/09 Data Input/Output
CSi Chip Select 1
CS2 Chip Select 2
WE Write Enable
OE Output Enable
\Yee Power Supply
Vss Ground
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HM62932 Series

W BLOCK DIAGRAM

Row Row Memory Array
Ag —— Address}|— Decoder 32K x 9
Buffers

. /O Column I/O
. | Buffer

Column Decoder

I

WE Column Address Buffer

OF T r
Ao A1 Az Ag A1g A1g

cs] ——m»

cse2 —m>

W FUNCTION TABLE
CSi CS2 OE WE Mode Ve Current 1/0 Pin Ref. Cycle

H X X X Standby IsB, ISB1 High-Z —

L L X X Standby Icc High-Z —

L H H H Output Disable Icc High-Z —

L H L H Read Icc Dout Read Cycle 1,2,3

L H H L Write Icc Din Write Cycle 1

L H L L Write Icc Din Write Cycle 2
Note: X:HorL
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B ABSOLUTE MAXIMUM RATINGS

HM62932 Series

Item Symbol Value Unit
Supply Voltage 1 Vee 0.52+7.0 \
Voltage on any pin relative to Vss! %) -0.52t0 Ve +0.5 \%
Power Dissipation PT 1.0 \'
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Tstg -55to +125 °C
Storage Temperature Under Bias Thbias —10to +85 °C
Note: 1. With respect to VSS
2. V¢C and VT min = -2.5V for pulse width 10ns
W RECOMMENDED DC OPERATING CONDITIONS (Ta =0 to +70°C)
Item Symbol Min. Typ Max Unit
vce 45 5.0 5.5 \Y%
Supply Voltage Vss 0 ) P v
Input High (Logic 1) Voltage VIH 2.2 — vee +0.5 v
Input Low (Logic 0) Voltage VIL -0.51 — 0.8 \Y

Note:  1.VIL min =-2.0V for pulse width 10ns.

B DC CHARACTERISTICS (T, = 0 to +70°C, Vcc = 5V + 10%, Voe =0V)

Item Symbol Min. Typ! Max. Unit Test Conditions
Input Leakage Current [1L1] — — 2.0 HA Vee =5.5V., Vin = Vss to Vec
Output Disable
t Leak — — .
Output Leakage Current [1ol 2.0 A VIO = VSS to VCC
. CSi=viL
Operating VcC Current Icc — 70 TBD mA Tout = 0 mA, min. cycle
Standby V¢ Current IsB — 30 TBD mA CS1 = VIH, min cycle
ISBI — 0.02 2.0 mA %
Standby VCC Current (1) (L-version) — 0,003 o1
Output Low Voltage VoL — — 0.4 \4 IoL =8 mA
Output High Voltage VOH 2.4 — - \% I0H = 4.0 mA
Note: 1. T_ypical limits are at VCC = 5.0 V, Ta = 25°C and specified loading.
2.CS1Vee-0.2V, 0V Vin 0.2V or Vee —0.2V Vip
M CAPACITANCE (Ta = 25°C, f = 1.0 MHz)!
Item Symbol Min Typ. Max. Unit Test Conditions
Input Capacitance Cin — — 6 pF Vin =0V
Output Capacitance Cout — — 10 pF Vo =0V
Note: 1. This parameter is sampled and not 100% tested.5
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HM62932 Series

M AC CHARACTERISTICS (Ta = 0to +70°C, VCC 5V % 10%, unless otherwise noted.)

Test Conditions

¢ Input pulse levels: Vss to 3.0V
Input rise and fall times: 4ns

L]
¢ Input and Output timing reference levels: 1.5V
L ]

Output load: See figures

Dout

255Q

+5V

480Q

30pF*

Output Load (A)

* Including scope & jig.

Dout

255Q

+5V

480Q

5pF*

Output Load (B)

(for tehz: torz, twhz & tow)

B READ CYCLE
Item Symbol HM62932—15 HM62932—20 Unit

Min Max Min Max
Read Cycle Time tRC 15 — 20 — ns
Address Access Time tAA — 15 — 20 ns
Chip Select Access Time tcol — 15 — 20 ns
tCo2 — 7 — 10 ns

1 — .
Chip Selection to Output in Low-Z ICLZ] 3 3 ns
tcLz2! 0 — 0 — ns
Output Enable to Output Valid tOE — 7 — 10 ns
Output Enable to Output in Low-Z toLz! 0 - 0 e ns
Chip deselection to Output in High-Z tCHZ1, tcHZ2"! 0 7 0 10 ns
Chip Disable to Output in High-Z toHz! 0 7 0 10 ns
Output Hold from Address Change tOH 3 — 3 — ns
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HM62932 Series

W READ TIMING WAVEFORM (1)1, 2

Address

CS»>

OE

Dout

tre

Gl

Address Valid

B READ TIMING WAVEFORM (2)"2,"3,"5

Address

Dout

CSsi

cs2

taa
N
N .8
tco1
toLzi tcHzi
4‘ X \
tcoz
1
tolze | CHZ2
N\
N\ N
toe
|
torz
High Impedance
- tre .

X

Address Valid

- taa o .
toH |€——> OH
XXXX Data Valid
B READ TIMING WAVEFORM (3)"1: *2,%4,*5
—_— e
N /|
1
— oot toHz1
oz -~
£/ / X
tcoz
toLze |« - :tonz .~
High |
igh Impedance ><><><>( Data Valid >—

Dout

Notes:

2. WE is high for read cycle.
3. Device is continuously selected, CS| = VIL and CS2 = VIH.
4. Address valid prior to or coincident with CS| transition low and CS transition high.
5.0E=VIL.

GO HITACHI

1. Transition is measured + 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
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HM62932 Series

B WRITE CYCLE
Parameter Symbol HM62932' 15 HM62932-20 Unit
Min Max Min Max
Write Cycle Time tWC 15 — 20 — ns
Chip Selection to End of Write tCW 10 — 12 o ns
Address Valid to End of Write AW 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 toHz! 0 7 0 10 ns
Write to Output in High-Z twHz! 0 7 0 10 ns
Data to Write Time Overlap tDW 8 — 10 — ns
Data Hold From Write Time tpH! 0 — 0 — ns
Output Active from End of Write tow! 3 — 3 — ns
B WRITE TIMING WAVEFORM (1)
twe
Address )4 Address Valid X
el tAW . »*
o tow > twr'S
S N+ 4
g5t MOOANNNNNK S 2/
/ * \
cse  LLLLLSSSLSA OO
_ Va4 VA AN N\ N\ N\
OE LLLALLLT AN
_tas _ twp"2
" AN (777777777
\ N Vi /
__ tonz4
~ High Impedance
Dout Vi >
. bw | o
oin paavaid XXX XX
@ HITACHI
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HM62932 Series

B WRITE TIMING WAVEFORM (2)*6

twe

Address >< Address Valid >(

B tew . twe®
— *5
\
AEBNNNANNN 1/ NS
4
o T F = 'S RARVARARRNN
_ taw .
s 1 l< twp™2 .
WE K 2
ton™”
twhz4  ow T 8
Dout
B tow s ton™® .
High Impedance -
Din Data Valid X><><><><><
Notes: . 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 CS1, a high CS2, and a low WE.
. tWR is measured from the earlier of CS| or WE going high or CS2 going low to the end of write cycle.
. During this period, I/O pins are in the output state so that the input signals of the opposite phase to outputs must not be applied.

DA W -

. If the CS low or CS2 high transition occurs simultaneously with the WE low transitions or after the WE transition, output
remain in a high impedance state.

. OE is continuously low, (OE = VL)

. Dout is the same phase of write data of this write cycle.

. Dout is read data of next address.

L X D

. 1f CSy is low and CS2 high 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.

10. WE or CS| must be high during all address transitions except when device is disable with CS] or CS2.
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HM62932 Series

B LOW Vce DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C)
This characteristic is guaranteed only for L version.

Item Symbol Min Typ Max Unit Test Conditions
V¢ for Data Retention VDR — — — v

Data Retention Current ICCDR — 2 50! HA TSI Vee-0.2v,
Chip Deselect to Vin Vcc -0.2V or
Data Retention Time {CDR 0 — — ns OV Vin 0.2V
Operation Recovery Time tR 5 — — ms

Note: 1.Vcc=3.0V

W LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode

G HITACHI
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HM62D932 Series Preliminary
32,768-Word x 9-Bit High Speed CMOS Static Ram with Address Latch
B FEATURES
¢ High speed: fast access time 15/20 ns (max.)
e Low Power
Standby: 15uW (typ.) (L-version)
Operation: 350mW (typ.)
e Single 5V supply
e Address Latch (CP-32DN)
e Common data input and output—Three
state output
¢ Directly 'IEI'L compatible—All inputs and outputs W PIN ARRANGEMENT
HM62D932 Series
B ORDERING INFORMATION ae o % 1 vee
Type No. Access Package NC [] 2 31 [ A
HM62D932JP-15 15 ns As ] 8 30 [cs,
HM62D932JP-20 20 ns 300 mil 32 pin A [ a 29 [ WE
T . vgs =0
As [ s 27 [ Ag
Y 4 26 | ] A
A [ 8 25 [ ] Ay
A []oe 24 [J o
A [0 23 [ ] A
Ao [ 11 22 [ ] TS,
1104 [} 12 21 [] 1/0g
170, []13 20 [7] 1o
1703 [] 14 19 [ vo,
1104 [ 15 18 | ] 10g
Vss Q 16 17 [ vos
(Top View)
B PIN DESCRIPTION
Pin Name Function
Ao-Al4 Address
ALE Address Latch Enable
1/01-1/09 Data Input/Output
CSi Chip Select 1
CS2 Chip Select 2
WE Write Enable
OE Output Enable
vce Power Supply
Vss Ground
G HITACHI
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HM62D932 Series

B BLOCK DIAGRAM
Aty — — = Veo
Az — ~— Vg
A Row _{ y
12 ggg;gs ;‘ Row Memory Array
Ag — with — Decoder 32K x 9
Ay — Address | |
Latch
Ag —— ———
A — =
Ay — L
Ay — |
1/01
/O Column I/0
Buffer
Column Decoder
1/09 i
WE
Column Address Buffer
OE with Address Latch
ALE @
__ T
cS1 —mm Ag A1 A Ag Aqg A1
cg2 ———>

B FUNCTION TABLE
CS) CS2 OE WE Mode Vcc Current I/O Pin Ref. Cycle

H X X X Standby IsB, ISB1 High-Z —

L L X X Standby Icc High-Z —

L H H H Output Disable Icc High-Z —

L H L H Read Icc Dout Read Cycle 1,2,3

L H H L Write Icc Din Write Cycle 1

L H L L Write Icc Din Write Cycle 2
Note: X:HorL
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B ABSOLUTE MAXIMUM RATINGS

HM62D932 Series

Item Symbol Value Unit
Supply Voltage 1 vce -0.52+7.0 \4
K:ll;figvi (:2 egglpm vT -0.52t0 Ve + 0.5 \%
Power Dissipation PT 1.0 i
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Tstg —55 to +125 °C
Storage Temperature Under Bias Thias -10to +85 °C
Notes: 1. With respect to Vss
2. Vcc and VT min = -2.5V for pulse width 10ns
B RECOMMENDED DC OPERATING CONDITIONS (T4 = 0 to +70°C)
Item Symbol Min. Typ Max. Unit
vee 4.5 5.0 5.5 \
Supply Voltage Vss 0 0 0 v
Input High (Logic 1) Voltage VIH 22 — vce + 0.5 \%
Input Low (Logic 0) Voltage VIL -0.5! — 0.8 \

Note:  *1.VIL min =-2.0V for pulse width 10ns.

B DC CHARACTERISTICS (Ta = 0 to +70°C, VcC = 5V £ 10%, Vss=0V)

Item Symbol Min. Typ! Max. Unit Test Conditions
Input Leakage Current | ILi| — — 2.0 HA Vce =5.5V, Vin = Vss to Vee
Output Disable
Output Leakage Current [1Lol — — 2.0 UA VI/O = Vss to Voo
. CSi=viL
Operating VCcC Current Icc — 70 TBD mA lout = OmA, min. cycle
Standby Vcc Current ISB — 30 TBD mA CS| = VIH, min. cycle
Standby V¢ Current (1) IsB1 — 002 20 mA 2
(L-version) _ 0.003 0.1
Output Low Voltage VoL — — 0.4 \4 IoL=8 mA
Output High Voltage VOH 2.4 — — v IOH =-4.0 mA
Not 1. Typical limits are at VCC = 5.0V, Ta = 25°C and specified loading.
2.CS1 Vce-0.2V, 0V Vin 0.2V or Ve -0.2V Vin.
W CAPACITANCE (Ta = 25°C, f = 1.0 MHz)!
Item Symbol Min Typ. Max. Unit Test Conditions
Input Capacitance Cin — — 6 pF Vin =0V
Output Capacitance Cout — - 10 pF Vo =0V
Note: 1. This parameter is sampled and not 100% tested.
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HM62D932 Series

B AC CHARACTERISTICS (T4 = 0 to +70°C, VcC 5V * 10%, unless otherwise noted.)

Test Conditions
Input pulse levels: VSS to 3.0V

Input and Output timing reference levels: 1.5V

L]
e |nput rise and fall times: 4ns
L]
L]

Output load: See figures

Output Load

A

Output Load (B)

(for tonz, torz, tonz, twhz, & tow)

+5V +5V
480Q ; 4800
Dout Dout 1
255Q 30pF* 255Q % T 5pF*
Note: * Including scope & jig. 777
B READ CYCLE
2 - K
Item Symbol HM6 D932-15 H'M62D932 20 Unit
Min Max Min Max
Read Cycle Time {RC 15 - 20 — ns
Address Access Time tAA — 15 — 20 ns
Chip Select Access Time Ico4 — 15 — 20 ns
tCo2 — 7 -~ 10 ns
4 _ _ <
Chip Selection to Output in Low-Z ICLZ] 3 3 s
tcLz2t 0 — 0 — ns
Output Enable to Output Valid tOE — 7 — 10 ns
Output Enable to Output in Low-Z toLz4 0 — 0 — ns
Chip deselection to Output in High-Z tCHZ1, tcHZ2* 0 7 0 10 ns
Chip Disable to Output in High-Z tonz4 0 7 0 10 ns
Output Hold from Address Change tOH 3 - 3 — ns
Address Latch Enable High Time tALH 5 — 6 — ns
Address Latch Enable Low time fALL S 5 — ns
Address Setup to Latch Low tASL 3 — 4 — ns
Address Hold to Latch Low tAHL 3 — 4 — ns
B READ TIMING WAVEFORM (1)1, 2, 3
trc
taLH taLL
4 N 4
ALE e — N 7
tasL tAHL |
Address >< Address Valid >k
- taa |
toH
Dout Data Valid
GO HITACHI
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HM62D932 Series

B READ TIMING WAVEFORM (2)1, 2,3

B tre -
: taH taLL -
—
ALE N X /]
- tasL _ taHL
Address > Address Valid
tan ol
toH |-= |
Dout Data Valid
W READ TIMING WAVEFORM (3)1: 2, 4,
tac -
taLe -l taLL -
—
ALE — X /]
- tasL -l tAHL o
Address >< Address Valid
- tan >
csi \ AW LS/
tco1 _
tozr _ toHz1
cs2 S SA OOV
tcoz _
> terze
tcLzz
OF NN NN LN
. loe . - torz -
toLz - | toH
Dout High Impedance Data valid |

Notes: 1. Address inputs are latched on the falling edge of ALE. When ALE is high, the latch is transparent.
2. WE is high for read cycle.
3.CS1 = VIL,CS2 = ViH, and OE = VIL.
4. Transition is measured + 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
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HM62D932 Series

B WRITE CYCLE
Parameter Symbol H,M62D932_ 15 H,M62D932~20 Unit
Min Max Min Max
Write Cycle Time tWC 15 — 20 — ns
Chip Selection to End of Write tCW 10 — 12 — ns
Address Valid to End of Write AW 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 tonz* 0 7 0 10 ns
Write to Output in High-Z twHz4 0 7 0 10 ns
Data to Write Time Overlap tDW 8 — 10 —- ns
Data Hold From Write Time (DH 0 — 0 — ns
Output Active from End of Write tow? 3 — 3 — ns
Address Latch Enable High Time tALH 5 — 6 - ns
Address Latch Enable Low Time tALL 5 — 6 — ns
Address Setup to Latch low tASL 3 — 4 — ns
Address Hold to Latch Low tAHL 3 — 4 — ns
B WRITE TIMING WAVEFORM (1)1, 2, 3, 4
4 twe
taLH taLL
4 N /
ALE R/ K 7
tasL o taHL .
Address < Add i
N ress Valid
taw
- tcw 1 twr
— N
Cs1 N Vi
4 N
cs2 / 7 K
— N\
OE / / ___7K \
tas twp
WE
A N 4
\r\ 7
tonz™
High Impedance
Dout
. tow ton

Din Data Valid >£><><><><><
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HM62D932 Series

B WRITE TIMING WAVEFORM (2)1: 2,3, 4

tALH .l taLL >
/ \ 4
ALE _ 7 N 7
tasL P tAHL
Address X Address Valid
< tew R

csi MO\ I L

LN SO

CS2 taw
tas B twp
WE Y
AR 7
ton
twHz o
- w
*5 - *6

High Impedance

Dout ~

. tow | ftoH

s -
- 7 o e 3 E

Din Data Valid ¥~

Notes: 1. Address inputs are latched on the falling edge of ALE. When ALE is high, the latch is transparent.
2. Transition is measured = 200 mV from high impedance voltage with Load (B). This parameter is sampled not 100% tested.
3. a write occurs during the overlap (twp) of a low CS1, a high CS2, and a low WE.
4, If the CS1 low and CS2 high transition occurs simultaneously with WE low transitions or after
the WE transition, output remain in a high impedance state.
5. During this period, 1/O pins are in the output state so that the input signals of the opposite phase
to the outputs must not be applied.
6.1f CS| is low and CS2 is high 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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HM62D932 Series

M LOW Vcc DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C )

This characteristic is guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Condition
Vcc for Data Retention VDR 20 — - \%

Data Retention Current ICCDR — 2 50*1 HA CS1Vee-0.2v,
Chip Deselect to Vin VCC -0.2V or
Data Retention Time {CDR 0 - — ns 0OV Vin 02V
Operation Recovery Time R 5 — — ms

Note: 1.Vce=3.0V.

CS12Vco 0.2V

cst

@ HITACHI
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HM628128/HM628128I Series

131,072-Word x 8-Bit High Speed Hi-CMOS Static RAM

B DESCRIPTION

The Hitachi HM628128 is a CMOS static RAM organized 128k-word
x 8-bit. It realizes higher density, higher performance and low power
consumption by employing 0.8 um Hi-CMOS process technology. The
HM628128I is available in industrial temperature range (-40 to
+85°C).

It offers low power standby power dissipation; therefore, it is suitable
for battery back-up systems. The device, packaged in a 8 x 20 mm
TSOP with a thickness of 1.2 mm, 525 mil SOP (460-mil body SOP) or
a 600-mil plastic DIP, is available for high density mounting.

HM628128P Series

(DP-32)
B FEATURES HM628128FP Series
¢ High Speed: Fast access time ......... 70/85/100/120ns (max.)
¢ Low Power
Standby: .......... .. 10 uW (typ.) (L-version)
Operation: ......... ..., 75 mW (typ.)

* Single 5V supply
e Completely static memory
No clock or timing strobe required
® Equal access and cycle times
e Common data input and output: Three state output
¢ Directly TTL compatible: All inputs and outputs (FP-32D)
¢ Capability of battery back up operation (L & SL)
2 chip selection for battery back up.

Pin Description W

Pin Name Function

A0-Al6 Address

1/00 - 1/07 Input/output

CS1 Chip select 1

CS2 Chip select 2 (TFP-32DA)
WE Write enable

OE Output enable

NC No connection

Vce Power supply

Vss Ground
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HM628128/HM628128| Series

M PIN ARRANGEMENT

(DP-32 & FP-32D)
NC E ! N 32[7] Vee
me ]2 nJms
A3 30[] cse
HEL 29[ we
a1[]s 28[ ] A13
a6 21[J a8
s 6] A9
a8 5[] an
IXIRE uljot
Az} 23[J at0
mn 2] csi
a0}z 21 [J /07
1/00[]13 20[J1/06
1701 [} 14 13/ 1/05
170215 18 [ 1/04
vss [ 16 17[J1/03
(Top View)
(TEP-32DA)
A 1 /oE
Ay O ] Ao
Ag O ] rcsy
A1z e
MWE [] 1/Og
cs, ] E /0
Ats 1/04
Vee g [ 10,
NG [ O [ Vss
Are [ [ 10,
A O 1 1104
A [ 110,
A7 s
Ao ] A
As Ao
A O A3
(Top View)
(TFP-32DAR)
A [ [ A
As [ [ A,
As [ 1A
Ar O 1 A
Az [ 1 10,
A [ [ 10,
Ats E 1 10,
NC O [1 Vss
Vee [ ) 10,
As [ 1 10,
CS, E 1 105
/WE 7 10s
Avg = =1 vo,
Ae T [ rcs,
Ay [ [ Ao
An O /OE
(Top View)
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HM628128/HM6281281 Series

Block Diagram

A13 Ol
mso——yp ] —_y
A6 O—— | | cc
o—— —o v
::;o—- | Row . Memory Matrix b
A7 © ! Decoder { ¢ 512X 2,048
A6 o—o | —
A5 o— | [X
A4 O——1 o J
+
Lo — | 1
1/00 o " | :
/ H Column 1/0 .
I Input
| Data Column Decoder
|
[ Controt 11 11
S I R B 04 T E
1/07 o - P |
o [0 & O 0 0 o !
3 G Rt ido ko & K R s ! !
H : 1

cs2 o———m
¢S o————

b - —— - —— - —— -

Read/Write Control
L ——

Ot o ]
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HM628128/HM6281281 Series

B ORDERING INFORMATION

Part No. Access Package Part No. Access Package
HM628128P-7 70ns HM628128LP-7SL 70ns
HM628128P-8 85ns ) HM628128LP-8SL 85ns 600 mil
HM628128P-10 100ns 600 mil | HM628128LP-10SL 100ns 32 pin
HM628128P-12 120ns 32 pin HM628128LP-12SL 120ns Plastic
HM628128LP-7 70ns Plastic DIP
HM628128LP-8 85ns DIP (DP-32)
HMG628128LP-10 100ns (DP-32)
HM628128LP-12 120ns
HMG628128FP-7 70ns HM628128LFP-7SL 70ns
HM628128FP-8 85ns HM628128LFP-8SL 85ns 525 mil
HM628128FP-10 100ns 525 mil HM628128LFP-10SL 100ns 32 pin
HMG628128FP-12 120ns 32 pin HM628128LFP-12SL 120ns Plastic
HM628128LFP-7 70ns Plastic SOP
HM628128LFP-8 85ns SOP (FP-32D)
HM628128LFP-10 100ns (FP-32D)
HM628128LFP-12 120ns
e TSOP SERIES ¢ INDUSTRIAL TEMPERATURE SERIES
Type No. Access Time Package Type No. Access Time Package
HM628128T-7 70 ns HM628128PI-8 85 ns
HM628128T-8 85 ns HM628128PI-10 100 ns 600-mil
HM628128T-10 100 ns HMG628128PI-12 120 ns 32-Pin
HM628128T-12 120 ns HM628128LPL-8 85 ns Plastic DIP
HM628128LT-7 70 ns 8mm X20mm HMG628128LPI-10 100 ns (DP-32)
HM628128LT-8 85 ns 32-Pin TSOP HM628128LPI-12 120 ns
HM628128LT-10 100ns | (Normal Type) HM628128FPL-8 85 ns
HMG628128LT- 12 120 ns (TFP-32DA) HM628I28FPL 10 100 1s $25-mil
HM628128LT-7TL 70 ns HM628128FPI-12 120 ns 32-Pin
HM628128LT-8L 85 ns HM628128LFPL-8 85 s Plastic SOP
HMG628128LT-10L 100 ns HM628128LFPL10 | 100 ns (FP-32)
HMG628128LT-12L | 120ms HM628I28LFPI-12 | 120 ns
HM628128R-7 70 ns
HM628128R-8 85 ns
HMO628128R-10 100 ns
HM628128R-12 120 ns
8mm X 20mm
HMAIRIIRI D 7 0
HME28128I R 7 70 5is 32-Pin TSOP
HMG628128LR-8 85 ns (Reverse
HM628128LR-10 100 ns Type)
HM628128LR-12 120 ns (TFP-32DAR)
HM628128LR-7L 70 ns
HM628128LR-8L 85 ns
HM628128LR-10L 100 ns
HM628128LR-12L 120 ns
Function Table
WE Csi CS2 OE Mode Vcc Current Dout Pin Ref. Cycle
X H X X Not selected Iss, IsB1 Hfgh-Z
X X L X Iss, IsB1 High-Z
H L H H Qutput disable  Icc High-Z
H L H L Read Icc Dout Read cycle
L L H H Write Icc Din Write cycle (1)
L L H L Icc Din Write cycle (2)
Note: x:HorL
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HM628128/HM628128I Series

Absolute Maximum Ratings

Item Symbol Value Unit
Voltage on any pin relative to Vgg Vr -0.5"1to +7.0 \%
Power dissipation Py 1.0 W
Operating temperature (HM628128 Series) Topr 0to +70 °C
Operating temperature (HM628128I Series) Topr -40 to +85 °C
Storage temperature Tsip ~-55to +125 °C
Storage temperature under bias (HM628128 Series) Thias -10 to +85 °C
Storage temperature under bias (HM628128I Series) Thias -40 to +85 °C
Note: *1.-3.0 V for pulse half-width < 30 ns
Recommended DC Operating Conditions
(Ta=0to +70°C, for HM628128 Series, Ta=-40° to +85°C for HM628128I Series)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 45 5.0 55 \
Vss 0 0 0 v
Input high (logic 1) voltage VH 22 — 6.0 \
Input low (logic 0) voltage \'Z3 -0.3"! — 0.8 \

Note:  *1.-3.0 V for pulse half-width <30 ns

DC Characteristics (Ta=0 to +70°C, for HM628128 Series, Ta=-40° to +85°C for HM628128I Series,

Vee=5V + 10%, Vgg=0V)

Parameter Symbol | Min. | Typ.*! | Max. | Unit Test Conditions
Input leakage current gl | = — 2 | pA | Vin=Vggto Ve
CS1=Vy or CS2=Vy,
Output leakage current ol | — - 2 pA | OE= VIH or WE=Vy,
Vyo=Vssto Vec
Operating power supply I _ 5 35 mA Cgll =\_/I\I;’ S‘SIZ=Vle
current: DC cC (45) others=Vyy/Viy, )
Iyo=0 mA (HM628128I Series)
70 Min. cycle, duty =100%, CS1=Vy, CS2=Vyy,
Icci | — | 45 | (gg) | MA | others = Viy/Vy
Iyo=0 mA (HM6281281 Series)
Operating Power supply Cycle time = lps,
current 30 duty = 100%, Ijjo=0 mA
Icca | — 15 (40) mA | CS1=0.2V,CS2= V¢ -0.2V
VIH = Vcc-O.ZV, VIL =0.2V
(HM628128I Series)
Standby Ve current: DC | Igp — 1 3 mA | CS1=Vyy, CS2=Vy or CS2=Vp_
— 0.02 2 mA | Vin= 0V
Standby Ve * * -
- IsB1 —_ 2*2 100*2 CS1= VCC -0.2V, CS2= Vc -0.2V or
current (1): DC — 2%3 50%3 ;LA 0V<CS2< 02V
Output low voltage VoL — — 0.4 0 Iop=2.1 mA
Output high voltage Vou | 2.4 — — V | Iog=-1.0mA

Note: 1. Typical values are at Vcc=5.0V, Ta=+25°C and specified loading.

2. This characteristics is guaranteed only for L-version.
3. This characteristics is guaranteed only for SL-version.
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HM628128/HM628128I Series

Capacitance ( Ta=25°C,f=1.0MHz)

Item Symbol Min Typ Max Unit Test Conditions
Input capacitance Cin — — 8 pF Vin=0V
Input/output capacitance Cro — — 10 pF V=0V

Note:  This parameter is sampled and not 100% tested.

AC Characteristics (Ta=0 to +70°C, for HM628128 Series, Ta=-40 to +85°C for HM628128I Series,
Vee=5V + 10%, unless otherwise noted)

Test Conditions
* Input pulse levels: 0.8 V to 2.4 V for HM628128 Series ¢ Input and output timing reference levels: 1.5V
0.5V t0 2.5 V for HM628128| Series * Output load: 1 TTL Gate and CL (100pF)
* Input rise and fall times: 5 ns (Including scope & jig)
Read Cycle
HM6281281-8 HM6281281-10 HM6281281-12
Item Symbol HM6281287 HM628128-8 HM§28128- 10 HM§28128— 12 Unit  Note
Min Max Min Max Min Max Min Max
Read cycle time tRC 70 — 8 — 100 — 120 — ns
Address access time tAA — 70 — 8 — 100 — 120 ns
Chip selection (CS1) tco1 — 70 — 85 — 100 — 120 ns
to output valid
Chip selection (CS2) tco2 — 70 —_ 85 — 100 — 120 ns
to output valid
Output enable (OE) toE — 35 — 45 —_— 50 — 60 ns
to output valid
Chip selection (CS1) wz1 10 — 10 — 10 — 10 — ns Lt
to output in low-Z
Chip selection (CS2) wz2 10 — 10 — 10 — 10 — ns W%
to output in low-Z
Output enable (OE) toz 5 — 5 — 5 — 5 — ns 7
to output in low-Z
Chip deselection (CST) Hz1 0 25 0 30 0 35 0 45 ns L7
to output in high-Z
Chip deselection (CS2) Hz2 0 25 0 30 0 35 0 45 ns "%
to output in high-Z
Output disable (OE) tonz 0 25 0 30 0 35 0 45 ns W%
to output in high-Z
Output hold from toH 10 — 10 — 10 — 10 — ns
address change
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HM628128/HM628128I Series

Read Cycle Timing
tae

Address >< )é
tan

S tcor

TS1 \§<<§<§\ ]{ /
tay
tcoz tuza

s LLLLLK tu AR

toe tuzz

EERNNNNNNN - Y. 90 V4

townz,

Dout

Data Valid —

ton

Notes: *1. uz and torz are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output
voltage levels.
*2. Atany given temperature and voltage condition, tiz max is less than trzmin both for a given device and from device to device.
*3. WE is high for read cycle.

Write Cycle
HM28287  HMo228 8 MMS28I2810  HMG2Sis 1o
- - - -1 .
Parameter Symbol Min Max Min Max Min Max Min Max Unit Note
Write cycle time twe 70 — 85 — 100 — 120 — ns
Chip selection to tcw 60 — 75 — 80 — 85 — ns
end of write
Address setup time tAs 0 — 0 — 0 — 0 — ns
Address valid to taw 60 — 75 — 80 —_ 85 — ns
end of write
Write pulse width twp 50 — 55 — 60 — 70 — ns
Write recovery time tWR 5 —_ 5(10) — 5(10) — 10 (15) — ns  *12
10 — 10 (15) — 10 (15) — 15(15) — ns *11 *12
Write to output tWHZ 0 25 0 30 0 35 0 40 ns  *10
in high-Z
Data to write time tDW 30 — 35 — 40 — 45 — ns
overlap
Write hold from tDH 0 — 0 — 0 — 0 — ns
write time
Output active from tow 5 — 5 — 5 — 5 — ns  *10
end of write
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HM628128/HM6281281 Series

Write Timing Waveform (1) (OE Clock)

Address

X

252 Hitachi America, Ltd. e Hitachi Plaza » 2000 Sierra Point Pkwy. e Brisbane, CA 94005-1819 e (415) 589-8300
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HM628128/HM6281281 Series

Write Timing Waveform (2) (OE Low Fix)

s K X

(CW.,
Csi \\ ){/ /
6
twg "
cs2 7 .
7777F S <
i twe”!
" s N N 7 ton
twwz"?) tow . .8
AVANANAY S =

Dout 272277777777 I

tow ton R

Notes: *1.

*2.
*3.
*4.
*S.

*6.
*1.
*8.
*9.

*10.
*11.
*12.

A write occurs during the overlap of alow CS1, a high CS2 and a low WE. A write begins at  the latest transition among 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. twe is measured from the beginning of write to the end of write.

tcW is measured from the later of CS1 going low or CS2 going high to the end of write.

tAs is d from the address valid to the beginning of write.

tWR is measured from the earliest of CS1 or WE going high or CS2 going low to the end of write cycle.

During this period, I/O pins are in the output state; thercfore, the input signals of the opposite phase to the outputs must not
be applied.

If CS1 goes low simultancously with WE going low or after WE going low, the outputs remain in high impedance state.
Dout is the same phase of the latest written data in this write cycle.

Dout is the read data of next address.

1f CS1 is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals of the opposite
phase to the outputs must not be applied to them.

This parameter is sampled and not 100% tested.

This value is measured from CS2 going low to the end of write cycle.

Parenthesis denote specification for HM6281281 Series only.
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HM628128/HM628128I Series

Low V¢ Data Retention Characteristics (Ta=0 to +70°C) for HM628128 Series,
Ta=-40to +85°C for HM628128I Series.

(This characteristics is guaranteed only for L & SL version.)

Parameter Symbol Min. Typ. Max Unit Test Conditions™2
CSI = Vee 0.2,
Ye;itf;(:);dala Vpr 2.0 _ _ v CS2 = Ve -0.2V
or0V =CS2 <02V
Vin = 0V
‘ 50*13 Vee=3.0V, Vin = OV
Data retention I " A CS1 = Ve 0.2V,
current CCDR 15714 s CS2 = Ve -0.2 Vor
0V =< CS2 <2.0V
Chip deselect to
t 0 — — ns
data retention time CDR See Retention
Operation recovery t 5*15 _ . ms Waveform
time R

Low Vcc Data Retention Timing Waveform (1) (CST Controlled)

teor

Data Retention Mode

TSi2Vee—0.2V
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HM628128/HM6281281 Series

Low Vcc Data Retention Timing Waveform (2) (CS2 Controlled)

Voo ———————— [ Data Retention Mode ——= /
tr

Cs2=0.2v

Note: 13.  *1: for L-version and 20 uA max. at Ta=0 to 40°C
*2: for SL-version and 3uA max. at Ta=0 to 40°C.

14. CS2 controls address buffer, WE buffer, CS1 buffer and OE buffer and Din buffer. If CS2 controls data
retention mode, Vin levels (address, WE, OE, CS1, 1/0) can be in the high impedance state. If CS1 controls
data retention mode, CS2 must be CS2 = V0.2V or OV < CS2 =< 0.2V. The other input levels (address,
WE OE, I/O) can be in the high impedance state.

15. Vc rise time must be more than 50ms when V¢ rise time is less than 50ms, tg must be 50ms or more.
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HM66204 Series

131072-word x 8-bit High Density CMOS Static RAM Module

The HM66204 module was designed for pinout and signal compatibility with the HM628128 128K
x 8 Monolithic Device.

This device is now obsolete and no longer in manufacture.

New designs should be based on the HM628128 Monolithic Device.
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256 Hitachi America, Ltd. e Hitachi Plaza » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300



HMG624256A Series Preliminary

262,144-Word x 4-Bit High Speed CMOS Static RAM

B DESCRIPTION

The Hitachi HM624256A is a high speed 1M
Static RAM organized as 256-kword x 4-bit. It real-
izes high speed access time (20/25/35 ns) and low
power consumption, employing CMOS process
technology and high speed circuit designing tech- Y
nology. It is most advantageous for the field where DP-28C
high speed and high density memory is required, (DP-28C)
:/l’.lCIL'IJ as the cache memory for main frame or 32-bit

PU.

The HM624256A, packaged in a 400 mil plastic
SQJ is available for high density mounting.

B FEATURES
* Single 5V supply and high density 28-pin package (CP-28D)
(DIP and SOJ)
* High speed
Access time: 20/25/35 ns (maximum)
* | ow power dissipation H PIN ARRANGEMENT (DIP and SOJ)
Active mode 350 mW (typical)
Standby mode 100 pW (typical) Ao 7 U 28 ] Vcc
e Completely static memory Al 2 27 O At7
No clock or timing strobe required A2 O 3 26 [ Ate
* Equal access and cycle time QS O 4 25 O ﬁ15
e Directly TTL compatible W E g §§ % Al
All inputs and outputs Ag g5 > B AB
A 8 21 A
B ORDERING INFORMATION A H S % B NE
- Ag [ 10 19 [ l/01
Type No. Access Time Package Ao O] 11 18 [ 1102
HM624256 AP-20 20 ns ) Cs 12 17 [ /03
meseen | Bno | EHE Pk
-35 ns -1
HM624256ALP-20 20 ns ?ll)astizcs]g;P Vss [ 14 15 [1 WE
HM624256ALP-25 25 ns 8 .
HM624256ALP-35 33 s (Top View)
HM624256AJP-20 20 ns
HM624256AJP-25 25 ns 400-mil
HM624256AJP-35 35ns 28-Pin
HM624256ALJP-20 20 ns PlasticSOJ
HM624256ALIP-25 25 ns (CP-28D)
HM624256ALIP-35 35 ns

H PIN DESCRIPTION

Pin Name Function
AQg-A17 Address
1/00-1/04 Input/Output
cS Chip Select
OE Output Enable
WE Write Enable
vce Power Supply
Vss Ground
GO HITACHI
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HM624256A Series

N BLOCK DIAGRAM

/01

/o2 ©

Q

1103 ©

17104

Row Memory Matrix v
Decoder 512 X 2048 - Vg
' [

— Column I/O
Input
data 'ql
control Column decoder

PIEITIILT

Ag A10 At11 A12 A13 A4 A1s A1s Aq7
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HM624256A Series

B FUNCTION TABLE

CS OE WE Mode Vcc Current 1/0 Pin Ref. Cycle

H X X Not Selected IsB, IsB1 High-Z —

L L H Read Ice Dout Read Cycle (1-3)

L H L Write Icc Din Write Cycle (1)

L L L Write Icc Din Write Cycle (2)
Note: X: Hor L
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on any pin relative to Vgs Vin -0.5%to +7.0 \
Power Dissipation Pr 1.0 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg —55to +125 °C
Storage Temperature Range Under Bias Thias -10 to +85 °C
Note: 1. Vip min =-2.0 V for pulse width < 10 ns.
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HM624256A Series

B RECOMMENDED DC OPERATION CONDITIONS (T, = 0 to +70°C)

Parameter Symbol Min. Typ Max Unit
Suoply Vol Vee 4.5 5.0 5.5 \
t:
upply Voitage Vss 0 0 0 v
Input High (Logic 1) Voltage ViH 22 — 6.0 v
Input Low (Logic 0) Voltage VIL -0.5%1 — 0.8 v
Note: 1. Vi, min = -2.0 V for pulse width < 10 ns.
B DC CHARACTERISTICS (T3 = 0to +70°C, Vcc =5V + 10%, Vss = 0V)
HM624256A-20 HM624256A-25/35
Parameter Symbol - Unit Test Conditions
Min, | Typ*! | Max. | Min | Typ*!| Max
_ Vcc = Max
Input Leakage Current | I | — — 2.0 — 2.0 HA Vin= Vss to Voo
CS = Vi
— — X — — 2.
Output Leakage Current | ILo | 2.0 0 HA VI/0 = Vss to VCC
Operating Power _ _ . . CS =V, Iyo=0mA,
Supply Current lec 150 120 | mA Min Cycle
Standby Power p— §
Supply Current IsB — — 60 — — 40 mA CS = VI, Min Cycle
Standby Power Supply IsB1*2 — | 002 | 20 — 02 | 20 | mA CS > Vce-0.2V, 0V < Vig
Current (1) Isp1*3 — — 100 — — 100 | pA <0.2V or Vin 2 Voo 0.2V
Output Low Voltage VoL — — 0.4 — — 0.4 \% IoL=8 mA
Output High Voltage VoH 2.4 — — 2.4 — — v IoH =4 mA
Notes: 1. Typical limits are at Voc = 5.0V, Ta = +25°C and specified loading.
2. P and JP version.
3. LP and LJP version.
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HM624256A Series

W CAPACITANCE (T, = 25°C, f= | MHz.)

Parameter Symbol Min Max Unit Test Conditions
Input Capacitance Cin — 5 pF Vin =0V
Input/Output Capacitance Clo — 10 pF Vyo =0V

Note: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (T, = 0 to +70°C, Ve = 5V + 10%, unless otherwise noted.)

Test Conditions

¢ Input pulse levels: OV to 3.0V

e Input rise and fall times: 4 ns

¢ Input timing reference levels: 1.5V

e Output timing reference levels: 1.5V
e Output load: See figures

+5V +5V
480Q % 480Q
Dout Dout 1
255Q . 30pF* 255Q % - 5pF*
7
Output Load (A) Output Load (B)

*Including scope & jig. (for tchz, torz. twhz & tow)
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HM624256A Series

B READ CYCLE
HM624256A-20 HM624256A-25 HM624256A-35 i
Parameter Symbol - - - Unit
Min Max Min Max Min Max
Read Cycle Time {RC 20 — 25 — 35 — ns
Address Access Time tAA — 20 — 25 — 35 ns
Chip Select Access Time tACS — 20 — 25 — 35 ns
Chip Selection to Qutput in Low-Z tcLz! 5 — 5 — 5 — ns
Output Enable to Output Valid tOE - 10 — 12 — 15 ns
Output Enable to Output in Low-Z torz*! 0 — 0 — 0 — ns
Chip Deselection to Qutput in High-Z | tchz*! 0 10 0 12 0 15 ns
Chip Disable to Output in High-Z toHz"! 0 10 0 10 0 10 ns
Output Hold from Address Change tOH 5 — 5 — 5 — ns
Chip Deselection to Power Up Time tPU 0 — 0 — 0 — ns
Chip Deselection to Power Down Time tPD 12 15 25 ns
B READ TIMING WAVEFORM (1) 1,2
I tac |
Address j(
taa
—_— N V4!
oE N Va7
toe
“torz ton
& N %
tacs tonz
terz tchz
Dout ( >®
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HM624256A Series

B READ TIMING WAVEFORM (2) "2, *3, "5

tre |

Address X

taa ton
ton
Dout 1( X

B READ TIMING WAVEFORM (3) 1. "2, 4,5

Cs S\ },(
tacs tehz
terz .
Dout K Data Valid S—
try tpp
Vce supply 50%1
current

Notes: 1. Transition is measured £200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
. WE is high for read cycle.

. Device is continuously selected, CS = V]L. 3

. Address valid prior to or coincident with CS transition low.

. OE=VIJL.

B T
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HM624256A Series

B WRITE CYCLE

HM624256A-20 HM624256A-25 HM624256A-35 .
Parameter Symbol - - - Unit

Min Max Min Max Min Max
Write Cycle Time tWC 20 — 25 — 35 — ns
Chip Selection to End of Write tCW 14 — 17 — 25 — ns
Address Valid to End of Write tAW 16 — 20 - 30 — ns
Address Setup Time tAS 0 — 0 — 0 — ns
Wirite Pulse Width twp 14 - 17 — 25 — ns
Write Recovery Time tWR 0 — 0 - 0 — ns
Output Disable to Output in High-Z*1 tOHZ 0 10 0 10 0 10 ns
Write to Output in High-Z*] tWHZ 0 13 0 15 0 20 ns
Data to Write Time Overlap tDW 12 — 15 — 20 — ns
Data Hold from Write Time tDH 0 — 0 — 0 — ns
Output Active from End of Write*! tOwW 0 — 0 — 0 — ns
B WRITE TIMING WAVEFORM (1)
twe

Address )( }<
tw'3
o A N
= \‘Eﬁs tew /
- a8 - taw
Ve tonz 4 \k N
Dout
oul 7
Din
G HITACHI
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HM624256A Series

B WRITE TIMING WAVEFORM (2)*6

Address >K
| o twad
cs i\l\'s ( / /

twe

typ'2
WE 'ASjR \\ /F fon T
“4
twHz to
AN
Dout /

tow ton® |

XXX

. 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, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied.

. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, output remain in a high
impedance state.

. OE is a continuously low (OE = VL).

. Doyt is the same phase of write data of this write cycle.

. Dout is the read data of next address.

. If CS is low during the period, 1/O pins are in the output state. Then the data input signals of opposite phase to the outputs must

not be applied to them.

Notes:

N=lie CREN o)
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HM624256A Series

B LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0 to +70 °C)
This characteristic is guaranteed only for L-version.

Parameter Symbol Min Typ Max Unit Test Conditions
VCC for Data Retention VDR 2.0 — — v o
Data Retention Current ICCDR — 2 100*1 HA CS 2VCC-0.2V,

- - - Vin 2 VCC -0.2V or
Chip Deselect to Data Retention Time tCDR 0 — — ns 0V <Vin<0.2V
Operation Recovery Time R 5 — — ms )

Note: 1. Vec =3.0V

B LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode
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HM624257 Series

262144-WORD x 4-BIT HIGH SPEED CMOS STATIC RAM

The Hitachi HM624257 is a high speed 1M static RAM
organized as 256-kword x 4-bit. It realizes high speed access —
time (35/45 ns) and low power consumption, employing the
advanced 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.

The HM624257, packaged in a 400-mil plastic SOJ is available
for high density mounting.

B FEATURES

* Single 5 V supply and high density 32-pin package (SOJ)
* High speed: Access time 35/45 ns (max.) 1

* Low power dissipation
Active mode: 350 mW (typ.)
Standby: 100 uW (typ.)

* Completely static memory:
No clock or timing strobe required

* Equal access and cycle time (CP-32D)
¢ Directly TTL compatible: All inputs and outputs -

B ORDERING INFORMATION

PIN ARRANGEMENT
Type No. Access Time Package Top View
HM624257JP-35 35ns i
HM6242571P-45 45 ns 43020:,:' N[ 1 32 ] vec
HM624257LIP-35 35ns Plastic SOJ ol 2 o
HM624257LIP-45 451 (CP-32D) M s % [] Ave
A ] 4 29 [ Ars
W PIN DESCRIPTION Al s 28] Ave
Al 6 27 ] A3
Pin Name Function As E 7 26 ] Ar2
Ac-Ap Address As[] 8 25 ] An
I-14 Data Input Al o 24 []NC
|,__o4 Data Output As[] 10 231y
E Chip Select A9 E 1 22 :] I2
WE Write Enable Ao [ 12 21 ] 0y
Vee Power Supply 1413 20[] 02
Vss Ground 13 [] 14 19[7] Oa
[ mEH] 18] 04
Vss E 16 17 j WE
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HMNi624257 Series

B BLOCK DIAGRA

A0
Al

A2
A3
Ad
A5
A6
A7

A8

[T

- Vee

- Vs

Memory Arrray

T

Row

Decoder 256 x 1,024
Column 1/0

Input

Data

Control

E L2

A9 Al0 All A12 A13 Al4 Al15 Al6 Al7

WE

Column Decoder | E

01

04
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B ABSOLUTE MAXIMUM RATINGS

HM624257 Series

Item Symbol Value Unit
Voltage on any Pin Relative to Vgg " -0.5"t0 +7.0 v
Power Dissipation Py 1.0 w
—Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tsg -55to0 +125 °C
Storage Temperature Range Under Bias Thias -10to +85 °C
NOTE:  *1.V, min. = -2.0 V for pulse width =< 10 ns.
B FUNCTION TABLE
[ WE Mode Ve Current D,,, Pin Ref. Cycle
H X Not Selected Iss, Ispy High-Z —
 H Read Icc Doyt Read Cycle()-@
L Write Icc High-Z Write Cycle!D-
NOTE: X:HorL
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HM624257 Series

@ RECOMMENDED DC OPERATING CONDITIONS (T, = 0 to +70°C)

Item Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 A%
Supply Voltage
Vss 0 0 0 \'
Input High (Logic 1) Voltage Vi 2.2 — 6.0 v
Input Low (Logic 0) Voltage ' -0.5"! - 0.8 \%
NOTE:  *1. V, min. = -2.0 V for pulse width < 10 ns.

M DC CHARACTERISTICS (T, = 0to +70°C, Vec = 5V x 10%, Vss = 0 V)

Item Symbol Min. Typ."! Max. Unit Test Conditions
Input Leakage Current il — - 2.0 uA Vee = max.
Vin = Vssto Ve
Output Leakage Current ol - - 10.0 nA CS =V
Vio = Vssto Ve
Operating Power Supply Current Icc - 70 120 mA CS = Vi, Ijjo = O mA,
min. cycle
Standby Power Supply Current Isg — 30 60 mA CS = Vi, min. cycle
Standby Power Supply Current (1) Isg - 0.02 2.0 mA CS 2 Ve -0.2V
OV=<V,=<02Vor
Vin 2 Ve - 0.2V
Output Low Voltage VoL - - 04 v IoL = 8mA
Output High Voltage Vou 24 - - v Ioy = -4.0mA
NOTE: 1. Typical limits are at Voo = 5.0 V, T, = +25°C and specified loading.
W CAPACITANCE (T, = 25°C, f = IMHz)
Item Symbol Min. Max. Unit Test Conditions
Input Capacitance Cin - [3 pF Vin=0V
Output Capacitance Cout - 1 pF Vou =0V
NOTE: 1. This parameter is sampled and not 100% tested.
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HM624257 Series

B AC CHARACTERISTICS (T, = 0to +70°C, Vcc = SV + 10%, unless otherwise noted.)

Test Conditions
* Input puise levels: Vgg t0 3.0 V * Input and output timing reference levels: 1.5 V
o Input rise and fall times: 5 ns e Output load: See Figures
Output Load (A) Output Load (B)
(for tepz. terz, twhz & tow)
sV
5V
4800
4800
Dout Dout
2550 30pF* 255Q SpF*
NOTE:  *Including scope & jig.
B Read Cycle
HM624257-35 HM624257-45
Item Symbol Unit
Min. Max. Min. Max.
Read Cycle Time tRe 35 — 45 - ns
Address Access Time taA — 35 — 45 ns
Chip Select Access Time tacs - 35 - 45 ns
Output Hold From Address Change toH 5 — 5 - ns
Chip Selection to Output in Low-Z 7! 5 — 5 - ns
Chip Deselection to Output in High-Z thz'! 0 20 0 20 ns
Chip Selection to Power Up Time tpu 0 — 0 - ns
Chip Deselection to Power Down Time tpp — — 30 ns
NOTE:  |. Transition is measured =200 mV from steady voltage with Load (B).
This parameter is sampled and not 100% tested.
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HM624257 Series

Read Timing Waveform (1) *1, "2

o X X
a |
ton lon
Dout Data Valid
Read Timing Waveform (2) *1, *3
= trc
lacs | [
lz N
Data Valid —
Dout
High Impedance High Impedance
Vee supply -"U—} teo
£ 50%
current ’ 50%
Isn
NOTES:  *1. WE is high for read cycle.
*2. Device is continuously selected, CS = ViL.
*3. Address valid prior to or coincident with CS transition low.
B Write Cycle
HM624257-35 HM624257-45
Item Symbol - - Unit
Min. Max. Min. Max.
Write Cycle Time twe 35 — 45 — ns
Chip Selection to End of Write tew 30 - 40 — ns
Address Valid to End of Write taw 30 — 40 - ns
Address Setup Time tas 0 — 0 — ns
Write Pulse Width twp 30 — 35 — ns
Write Recovery Time twr 3 — 3 — ns
Data Valid to End of Write tpw 20 — — ns
Data Hold Time tOH 3 - 3 - ns
Write Enabled to Output in High-Z twz'! 0 15 0 20 ns
Output Active From End of Write tow ™! 5 — 5 - ns
NOTE: 1. Transition is measured +200 mV from steady state voltage with Load (B).
This parameter is sampled and not 100% tested.
@ HITACHI

272 Hitachi America, Ltd. e Hitachi Plaza ® 2000 Sierra Point Pkwy. ® Brishane, CA 94005-1819 e (415) 589-8300



HM624257 Series

Write Timing Waveform (1) (WE Controlled)

o X X

1 tew

N\ JT77T77777

WE DANNS = y4

o {IIIIIIIIIZ i e
NN N NSNNANANANANN S
Write Timing Waveform (2) (CS Controlled)
o X X
" taw "."

= o tew /
p®!

e SIUUSNNIY NOIIIIIIIY:
| tow v |

Dout High Impedance*?

NOTES:  *1. A write occurs during the overlap of a low CS and a low WE.
*2. twR is measured from the carlier of CS or WE going high to the end of write cycle.
*3. If the TS low transition occurs simultaneously with the WE low transitions or after the WE transition, output buffers remain in a high impedance state.

*4. Dour is the same phasc of write data of this write cycle.
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HM624257 Series

B Low V¢ Data Retention Characteristics (T, = 0to +70°C)

Item Symbol Min. Typ Max Unit Test Conditions
Vcc for Data Retention Vpr 2 — - \4
Data Retention Current Iccpr - 2 100*! A CS = Vec-0.2V,
- - Vin 2 Vec-0.2Vor
Chip Deselect to Data Retention Time tcprR 0 - — ns 0V <V, <02V
Operation Recovery Time R 5 - — ms

NOTE: *1.Vcc=3.0V.

Low V¢ Data Retention Timing Waveform

V“——j
AV e e

Data Retention Mode

CS2 Vec—0.2V
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HM621100A Series Preliminary

1,048,576-Word x 1-Bit High Speed CMOS Static Ram

W DESCRIPTION

The HM621100A is a high speed 1M Static RAM
organized as 1,048,576-word x 1-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.

The HM621100A, packaged in a 400 mil plastic
SOJ is available for high density mounting.

W FEATURES

e Single 5V supply and
high density 28-pin package (DIP and SOJ)

¢ High speed (CP-28D)
Access time 20 ns/25 ns/35 ns (maximum) B PIN ARRANGEMENT
* | ow power dissipation
Active mode 350 mW (typical) HM621100A Series (DIP and SOJ)
Standby mode 100uW (typical)
¢ Completely static memory AT 28 Ve
No clock or timing strobe required AT 2 27 [ A
e Equal access and cycle time ™ 26 ] Asg
; H A 4 25 [ Ay
e Directly TTL compatible M= =
. 16
All inputs and outputs A 6 23 [ A
NC [ 7 22 [ A
B ORDERING INFORMATION A ] 8 21 [INC
A; 9 20 A
Type No. Access Time Package A: E 10 19 g A::
HM621100AP-20 20 ns Ay [ 11 18 [ Ay
HM621100AP-25 25 ns 400-mil Dour [] 12 17 [ Ag
HM621100AP-35 35ns 28-pin WE ] 13 16 Din
HM621100ALP-20 20 ns plastic DIP s
HM621100ALP-25 25 ns (DP-28C) Voo L 18 18 108
HM621100ALP-35 35 ns (Top View)
HM621100AJP-20 20 ns
HMG621100AJP-25 25 ns 400-mil
HMG621100AJP-35 35ns 28-pin B PIN DESCRIPTION
HMG621100ALJP-20 20 ns plastic SOJ
HM621100ALIP-25 25 ns (CP-28D) Pin Name Function
HM621100ALJP-35 35 ns ACAT Tddrews
DiN Input
Dout Output
[ Chip Select
WE Write Enable
vce Power Supply
Vss Ground
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HM621100A Series

B BLOCK DIAGRAM
ﬁo o—| T —0 Vee
A; O —OVss

As

|

Row
Decoder

Memory Matrix
256 X 1024

20
)i
OC

Column I/O0

Column Decoder

gaE~— &

A1g A1g A17 A16 A15A14 A13 A12 A11A10A9

B FUNCTION TABLE

CS WE Mode Vcc 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: Hor L
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on any pin relative to VSS Vin -0.5"Tt0 +7.0 \
Powe: Dissipation PT 1.0 4
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg -55to +125 °C
Storage Temperature Range Under Bias Thias —10to +85 °C
Note: 1. Vin min = -2.0 V for pulse width < 10 ns.
B RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C)
Parameter Symbol Min. Typ Max. Unit
Sunly Vol vce 4.5 5.0 5.5 \

t
upply Yoliage 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 =-2.0V for pulse width < 10 ns.
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HM621100A Series

W DC CHARACTERISTICS (T4 = 0 to +70°C, VCC = 5V £ 10%, VSS =0V)

HM621100A-20 HM621100A-25/35
Parameter Symbol Unit Test Conditions
Min. | Typ! | Max. | Min. | Typ.! | Max.

Input Leakage Current [TL1] — | — [ 20] — — 120 HA VCC = Max., Vin = Vss to VCC
Output Leakage Current Lol — | — ] 20| — — 2.0 uA Vl/OESV=S ;’:l(;l vee
Operating Power | _ CS=VIL, Ij0 = 0 mA,
Supply Current lce 150 120 mA Min. Cycle
Standby Power Isgi2 | — 1002 |20 | — | 002} 20| mA Vv e s
Supply Current (1) IsB1- — — 100 | — — 100 MA Vin 2 VCC -02V
Output Low Voltage VoL — — 04 [ — — 0.4 v IoL=8mA
QOutput High Voltage VOH 2.4 — — | 24 — — v I0H = 4mA
Notes: 1. Typical limits are at VCC = 5.0V, Ta = +25°C and specified loading.

2. P and JP version

3. LP and LJP version
B CAPACITANCE (Ta = 25°C, f= 1 MHz)
Parameter Symbol Min Max Unit Test Conditions
Input Capacitance Cin — 6 pF Vin =0V
Output Capacitance Cout — 10 pF Vout =0V

Note: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (Ta = 0 to +70°C, VCC = 5V + 10%, unless otherwise noted.)

Test Conditions
* Input pulse levels:
* Input rise and fall times:
* Input timing reference levels:
e Output timing reference levels:
e Output load:
+5V
480Q
Dout

2550 30pF*

Output Load (A)

* Including scope & jig.

06Vto24V
4ns
22Vand 0.8V
20Vand 0.8V
See Figures
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HM621100A Series

B READ CYCLE

HM621100A HM621100A HM621100A .
Parameter Symbol 220 .25 .35 Unit

Min Max Min Max Min Max
Read Cycle Time tRC 20 — 25 — 35 — ns
Address Access Time tAA — 20 — 25 — 35 ns
Chip Select Access Time tACS —— 20 — 25 — 35 ns
Chip Selection to Output in Low-Z Lz} 5 — 5 — 5 — ns
Chip Deselection to Output in High-Z tHz! 0 10 0 12 0 15 ns
Output Hold from Address Change tOH 5 — 5 — 5 — ns
Chip Selection to Power Up Time tPU 0 — 0 — 0 — ns
Chip Deselection to Power Down Time tPD — 12 — 15 — 25 ns

B READ TIMING WAVEFORM (1) 2.3
- tre o

Address X

X

- taa o o foH |
ton
Dout ;l< XXX Data Valid
W READ TIMING WAVEFORM (2) 2, 4

—_ B trc
Ccs \;\ }/

< tacs -l < HZ o

tz

-] \
Dout High Impedence K>\)<>|< Data Valid )

‘9435% tep_, High Impedence
VEC SUPPIY ----vreeeeeeemmmemmee e
current lec 50%

Isg

Notes: 1. Transition is measured £200 mV from high impedance voltage with Load (B). 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.
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HM621100A Series

B WRITE CYCLE
HM621100A HMG621100A HM621100A
Parameter Symbol 220 225 235 Unit
Min Max Min Max Min Max
Write Cycle Time tWC 20 — 25 — 35 — ns
Chip Selection to End of Write tCW 14 — 17 — 25 — ns
Address Valid to End of Write AW 16 — 20 — 30 — ns
Address Setup Time tAS 0 — 0 — 0 — ns
Write Pulse Width twp 14 — 17 — 25 — ns
Write Recovery Time tWR 0 — 0 e 0 — ns
Write to Output in High-Z twz! 0 12 0 15 0 20 ns
Data to Write Time Overlap tDW 12 — 15 — 20 — ns
Data Hold from Write Time tDH 0 - 0 e 0 — ns
Output Active from End of Write tow! 0 — 0 - 0 — ns

B WRITE TIMING WAVEFORM (1) (WE Controlled)

l< twe -
Addresses j?(
SEANNN LN A VITITITT7777

tow | DH
o Data In Valid XXX
twz _tow , |e toH®,
> —~—\] High Impedence VAN
Dout ANIANEAN
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HM621100A Series

B WRITE TIMING WAVEFORM (2) (CS Controlled)

Addresses Xi X
= ths = 1: tow i; twr'
T N\NA\N\N\N\N N 7/ s

Din

Dout

tow | _ton |

g |

Data In Valid

High Impedence *4

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-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. 1f the TS 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.

B LOW Vcc DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C)

This characteristic is guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Condition
Vcc for Data Retention VDR 2.0 — — A\

Data Retention Current ICCDR — 2 100! YA CS2Vee-02v
Chip Deselect to Vin2 Vce -0.2V or
Data Retention Time ICDR 0 - - ns 0V < Vin<0.2V
Operation Recovery Time tR 5 — - ms

Note: VCC=3.0V.

B LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode
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HM628512 Series Preliminary

524,288-Word x 8-Bit High Speed CMOS Static RAM

B DESCRIPTION

The Hitachi HM628512 is a 4M-bit Static RAM
organized 512-kword x 8-bit. It realizes higher den-
sity, higher performance and low power consump-
tion by employing 0.5 um Hi-CMOS process
technology. The device, packaged in a 525-mil SOP
(foot print pitch width) or 600-mil plastic DIP, is avail-
able for high density mounting. LP-version is suit-
able for battery back up system.

(DP-32)

B FEATURES
¢ High speed
Fast Access time 55/70/85/100 ns (max.)
* Low power
Standby: 10 uW (typ.) (L/L-SL version) (FP-32D)
Operation: 75 mW/MHz (typ.)
* Single 5V supply

e Completely static memory B PIN ARRANGEMENT
No clock or timing strobe required
e Equal access and cycle times HM628512 Series
e Common data input and output: Three state input U
e Directly TTL compatible: All inputs and outputs A1g ] 1 32 [ Vce
¢ Capacility of battery back up operation Ate ] 2 31 [ A1s
(L/L-SL version) A1403 30 [0 A17
A2 4 29 [ WE
H ORDERING INFORMATION A7 5 28 []1 A13
Type No. Access Time Package ﬁg E s 2(73 % /P):g
HMG628512P-5 55ns
HM628512P-7 70 ns AsL]8 25 L1 A1
HM628512P-8 85 ns Azl o 24 [ OE
HM628512P-10 100 ns A2 [] 10 23 [ A10
HM628512LP-5 55ns | 600-mil, 32 pin A 11 22 [ CS
HM628512LP-7 J0ms | Plastic DIP - E s o g Vo
HM628512LP-8 85ns | (DP-32) 0 7
HM628512LP-10 100 ns I/00 ] 13 20 [ I/Os
HM628512LP-55L 55ns /01 14 19 [ 1/05
HM628512LP-7SL 70 ns
HM628512LP-8SL 85 ns /02 L] 15 181104
HM628512LP-10SL 100 ns Vss[] 16 17 1 1/03
HM628512FP-5 55ns
HMG628512FP-7 70 ns .
HM628512FP-8 85 ns (Top View)
HM628512FP-10 100 ns
HM628512LFP-5 55ns 15>125-mils, 812> pin
HM628512LFP-7 70 ns astic
HM628512LFP-8 85ns | (FP-32D) W PIN DESCRIPTION
HM628512LFP-10 100 ns Symbol Function
HM628512LFP-5SL 55 ns Y
HM628512LFP-7SL 70 ns Ao-Als Address
HM628512LFP-8SL 85 ns
HM628512LFP-10SL 100 ns 1/0o-1/07 Input/Output
CS Chip Select
WE Write Enable
OE Output Enable
vcc Power Supply
Vss Ground
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HM628512 Series

H BLOCK DIAGRAM
As o—f — ——oVee
As o ——o\Vss
Ao o—
At o— Row Memory Matrix
A2 o—] Decoder 1,024 x 4,096
A3 o—
A4 o— |
A7 o—
A12 o—]
At14
1
V00 o1
E T Column I/O
; g‘;:t Column Decoder
! Control "
1107 o e e T N A l';f_l
Az é'\%sféo!é1é !(\La!\(\LsAm g
cs - Coumn o ]
WE Column Decoder
OE
B FUNCTION TABLE
WE CS OE Mode Vvce Current Dout 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
L L H Write Icc Din Write Cycle (1)
L L L Write Icc Din Write Cycle (2)
Note: X: Hor L
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Voltage on any Pin Relative to VSs VT —-0.5"1to +7.0 v
Power Dissipation PT 1.0 w
Operating Temperature Topr 0to+70 °C
Storage Temperature Tstg -55 to +125 °C
Storage Temperature Under Bias Thias -10 to +85 °C
Notes 1. 3.0V for pulse half-width < 30 ns
B RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C)
Item Symbol Min Typ Max Unit
Vcce 4.5 5.0 5.5 \4
Supply Voltage Vss 0 0 0 v
Input High (Logic 1) Voltage VIH 2.2 — 6.0 \
Input Low (Logic 0) Voltage VIL —0.3*1 — 0.8 v
Note *1. -3.0V for pulse half-width < 30ns.
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HM628512 Series

B DC CHARACTERISTICS (Ta = 0to +70°C, VcC = 5V + 10%, Vss = 0V)

Item Symbol Test Conditions Min Typ*! Max Unit
Input Leakage Current [1L1] VIN = Vss to Vcc — — 2 uA
CS=VIH,OE = ViH or WE = VIL,

Output Leakage Current l1Lo | VI/O= VS to VCC —_ — 2 uA
Operating Power Supply CS = VIL, Others = VIH/VIL, o
Current: DC lce Il/0=0mA 15 3 mA

_Min. Cycle, Duty = 100%

Iccl CS = VIL, Others = VIH/VIL — 55 90 mA
Operating Power 110 =0mA
Supply Current Cycle Time = 1 ps, Duty = 100%
Icc2 I/0=0mA, CS<0.2V, — 15 30 mA
VIH =2 Vcc -0.2V, VL £0.2V
Standby Power Supply =
Current: DC IsB CS=ViH B ! 3 mA
Standby P Suppl Vin 20V, CS = Vce 0.2V — 0.02 2 mA
andby Power Supply - = e =

Current (1): DC IsBI Vin2 0V, CS 2 Vcc 02V — 272 100"2 HA

Vin >0V, CS > Vcc -0.2V — 2%3 50*3 HA
Output Low Voltage VoL loL =2.1 mA — — 0.4 \%
Output High Voltage VOH IoH=-1.0mA 2.4 — — A"
Notes: 1. Typical values are at VCC = 5.0V, Ta = +25°C and specified loading.

2. This characteristics is guaranteed only for L-version.
3. This characteristics is guaranteed only for L-SL versior.

W CAPACITANCE (T, = 25°C, f = 1.0 MHz)"!
Item Symbol Typ Max Unit Test Conditions
Input Capacitance Cin — 8 pF VIN =0V
Output Capacitance Crjo e 10 pF Vijo =0V
Note *1. This parameter is sampled and not 100% tested.
B AC CHARACTERISTICS (Ta =0 to +70°C, VcC 5V £ 10%, unless otherwise noted.)
Test Conditions
¢ Input pulse levels: 0.8V to 2.4V
¢ Input rise and fall times: 5ns
¢ Input and Output timing reference levels: 1.5V
e QOutput load: 1 TTl gate + CL (100 pF) (including scope and jig)
B READ CYCLE

HM628512-5 | HM628512-7 | HM628512-8 | HM628512-10 X
Item Symbol - - - - Unit | Note

Min | Max | Min | Max | Min | Max | Min | Max
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 Output Valid tOE - 25 — 35 — 45 — 50 ns
Chip Selection to Output in Low-Z tLZ 5 — 10 - 10 — 10 — ns |1,23
Output Enable to Output in Low-Z tOLZ 5 - 5 - 5 — 5 —- ns |1,23
Chip Deselection to Output in High-Z tHZ 0 20 0 25 0 30 0 35 ns (1,23
Output Disable to Output in High-Z tOHZ 0 20 0 25 0 30 0 35 ns (1,23
Output Hold from Address Change tOH 5 — 10 — 10 — 10 — ns
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HM628512 Series

B READ TIMING WAVEFORM*4

= YN ZI7i
« SN |7

Notes: 1. tHz and tOHZ are defined as the time at which the outputs achieve and open circuit conditions and are not referenced 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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HM628512 Series

B WRITE CYCLE
HM628512-5 | HM628512-7 | HM628512-8 | HM628512-10 .
Parameter Symbol - - - - Unit | Note
Min | Max | Min | Max [ Min | Max | Min | Max
Write Cycle Time twC 55 — 70 — 85 — 100 — ns
Chip Selection to End of Write tCW 55 — 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 5 — 5 — 5 — S -— ns
WE to Output in High-Z tWHZ 0 20 0 25 0 30 0 35 ns 10
Data to Write Time Overlap tDW 25 — 30 — 35 — 40 — ns
Data Hold from Write Time tDH 0 — 0 — 0 — 0 — ns
Output Active from End of Write tOW 5 — 5 — 5 — 5 — ns 10
B WRITE TIMING WAVEFORM (1) (OE Clock)
twe
Address >< X
taw twr "4
. / \
OE
tew™2
s VAN / /
6
tas twp"!
WE
IR /
N Z
tcHz 5
Dout  DPPPPPD)
) tow ton |
o @k >b<XXX
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HM628512 Series

B WRITE TIMING WAVEFORM (2) (OE Low Fixed)

Address >< X
tow™ twg™
2 AN 12/
taw'®
twe'?
S = AR\ g
twhz's tow
7 ‘8
Dout
| tow toH

T > .

Notes: 1. A write occurs during the overlap (twPp) of a low CS and a low WE. A write begins at the later transition of CS going low
or WE 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.

. tCW is measured from CS going low to the end of write.

. tAS is measured from CS going low to the end of write.

. tWR is measured from the earlier of WE or CS going high to the end of write cycle.

. During this period, 1/O 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 transition or after the WE transition, the output remain in a
high impedance state.

7. Dout is the same phase of write data of this write cycle.

. Dout is the read data of next address.

9. If CS is low during this period, I/O 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.

f=)) v AW N

oo
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HM628512 Series

W LOW Vcc DATA RETENTION CHARACTERISTICS (Ta =0 to +70°C,)

This characteristics is guaranteed only for L/L-SL version

Item Symbol Min Typ Max Unit Test Condition

Vcc for Data Retention VDR 2 — — \ CS > Vce -0.2V, Vin 20V

Data Retention Current ICCDR — 1 50*1 LA vce = 3.0V, Vin 20V
— 1 15*2 LA CS>Vce-0.2v

Chip S.elecl to Data Refenuon Time tCDR 0 — — ns See Retention Waveform

Operation Recovery Time R 5 — — ms

B LOW Vcc DATA RETENTION TIMING WAVEFORM (CS Controlled)

Data retention mode

Notes: 1. For L-version and 20 pA max. at Ta = 0 to 40°C.
2. For SL-version and 3 pA 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, OFE,
1/O) can be in the high impedance state.
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HM66205 Series

524,288-Word x 8-Bit High Density CMOS Static RAM Module

B PIN ARRANGEMENT

Description
The HM66205 is a high density 4M-bit static RAM module
consisting of 4 pieces HM628128LTS products (TSOP type 1M a1 32
static RAM) and a HD74ACT138FP equivalent product (SOP Aas[] 2 31
type CMOS decoder logic). Aaa[] 3 30
An outline of the HM66205 is the standard 600 mil width 32 Az[] 4 29
pin dual-inline package. Its pin arrangement is completely Ar[] 5 28
compatible with the forthcoming 4M-bit monolithic static RAM. As[] 6 27
The HM66205 offers the features of low power and high As[] 7 26
speed by using high speed CMOS devices. And, the HM66205 Ad[] 8 25
makes high density mounting possible with no surface mount As[] 9 24
technology. Az []10 23 [] A0
These features make the HM66205 ideally suited for high a1 22[] €8
density, compact memory system. Ao [] 12 21 [] uos
o1 [] 13 20 [ ] 107
Features 102 [ 14 19 [] v0s
* High density 32 pin DIP 10s [ 15 18 [ 1os
Mounting 4 pcs. of 1M static RAM (TSOP; vss [] 16 17 ] 104
HM628128LTS) and CMOS decoder logic (SOP; -
HD74ACT138FP equivalent). (Top View)
¢ Pin compatible with 4M monolithic static RAM
* High speed
Fast access time 85/100/120ns (maximum). B PIN DESCRIPTION
e Equal access and cycle time - -
e Completely static RAM Pin Name Function
No clock or timing strobe required Ag-Asg Address
¢ Low Power standby and low power operation 1/0,-1/0g | Input/Output_
‘S)tandt:y: ......................... .820 pvwv gypfca:; s Chip Select
peration: ..............eeiiiiaann mW (typical — -
» Common data input and output, three state outputs _‘Yf‘ Write Enable
» Capable of battery backup operation OE Output Enable
e Directly TTL compatible: All inputs and outputs Vee Power Supply
Vss Ground

W TYPE OF PRODUCTS

Part No. Access Package
HM66205L-85 85 ns ;
HM66205L-10 100 ns M:::: [';,p
HMG66205L-12 120 ns

The 66205 module was designed for pinout and signal compatibility with the
forthcoming 512K x 8 monolithic device.
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HM66205 Series

B BLOCK DIAGRAM

A0-a16(O)
A17 A0 0,
A18 A1 323
A2 04
s © Eq 05
- B
Vcc@ Ej 0g cc
7— 7 *2 Decoder _i__©v39
vo1-1/08 (O
WE (O Py
OE °
C ®— A0-A16 ®—{ A0-A16
U &8 e . &8s PR .
cs2 i cs2
1/01-8 (RAM 101-8 | RAM |
WE ‘No.1 :| |® WE No.2 !
0'—E— -------- 6'E- ---------
— A0-A16 —A0-A16
T8 - ) &si RTRTRe. )
cs2 17 cs2 Mo
101-8 RAM | 101-8 RAM =
WE ‘No.3 WE ‘No.4 :
& AER R O_E .........
*1. RAM No. 1-No.4 : HM628128 LTS
*2. CMOS Decoder : HD74ACT138FP
o |
G HITACHI

Hitachi America, Ltd. e Hitachi Plaza e 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300 289



HM66205 Series

B MODE SELECTION

Mode [ WE OE 1o Current Note
Not Selected (Power Down) H X X High-Z Isg, Ispy
Read L H L Dout Icc Read Cycle()-3)
L L H D; Write n
Write in Iec rite Cycle(
L L L Din Icc Write Cycle®
NOTE: X = Don't care (H or L).
H ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg V¢ -0.5t0 +7.0 v
Power Dissipation Py 1.0 w
Operating Temperature Range Topr 0~ +70 °C
Storage Temperature Range Tag -55t0 +125 °C
Storage Temperature Range Under Bias Thias -10 ~ +85 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (T, = 0to +70°C)
Parameter Symbol Min. Typ. Max Unit
V, 4.5 5.0 5.5 \4
Supply Voltage o«
Vss 0 0 0 v
Vin 2.2 - 6.0 v
Input Voltage
Vi -0.5 - 0.8 A
W DC CHARACTERISTICS (V¢e = 5V + 10%, Vss = OV, Tp = 0to +70°C)
Parameter Symbol | Min. Typ."! | Max. Unit Test Conditions
Input Leakage Current Ll - - 2 A Via = Vgs ~ Voc
Output Leakage Current Tl - - 2 pA | TP T T UE = VIHOTWE = Vi,
Vio = Vss ~ Vec
Operating Power Supply Current: DC Icc - 19 46 mA | CS = Vy, Others Vi/Vy, Iyo = 0mA
Average Operating Power I _ 48 89 mA &n. Cycle, Duty = 100%
Supply Current() <t CS = Vg, Iyo = 0 mA, Other Vyy/Vy
. Cycle Time = lus, Duty = 100%,
Average Opemtl(lzlg Power Iec - 16 36 mA | Iyp =0mA, TS s 02V,
Supply Current®
Vig = Vee - 0.2V, Vi, s 0.2V
Standby Power Supply Current: DC Isg - 4 2 mA | CS=vVy
Standby Power Supply Current(! Isg - 8 400 uA Vip 2 0V, CS = Ve -0.2
Output Low Voltage VoL — - 0.4 v IoL =21 mA
Output High Voltage VoH 24 - - A Ioy = -1.0mA
NOTE: 1. Typical values are at Vcc = 5.0V, TA = +25°C and specified loading.
@ HITACHI
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HM66205 Series

W CAPACITANCE (T, = 25°C, f = IMHz)

Parameter Symbol Typ. Max Unit Test Conditions Notes
Input Capacitance () Cini - 45 pF Vip = OV Ag-Aj, WE, OF
Input Capacitance @ Cin2 - 45 pF Vi = OV Ap-Ag, CS
Input/Output Capacitance Cyo - 50 pF Vyo = 0V 1/0,-1/0g
NOTE:  This parameter is sampled and not 100% tested.
B AC CHARACTERISTICS (T, = 0to +70°C, Ve = 5V + 10%, unless otherwise noted)
AC Test Conditions
Input pulse levels: 0.8V t0 2.4V
Input rise and fall times: 5ns
Input and output timing reference level: L5V
Output load: 1 TTL gate and Cy_ - 100 pF (including scope and jig)
* Read Cycle
HM66205L-85 HM66205L-10 HM66205L-12
Parameter Symbol - Unit
Min. Max. Min, Max. Min. Max.
Read Cycle Time tre 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 - 35 - 45 — 50 ns
Chip Selection to Output in Low-Z tcrz 10 - 10 — 10 - ns
Output Enable to Output in Low-Z toLz 5 - 5 - 5 — ns
Chip Deselection to Output in High-Z tcHz, 25 0 30 0 35 ns
Output Disable to Output in High-Z toHZ, 20 0 30 0 35 ns
Output Hold From Address Change toH 10 — 10 — 10 - ns
¢ Read Cycle Timing (1) *1
- tre o
Address >< j(
taa
— N 7
OE \\ )z
for
torz ton
J— N 3
cs N /
< tacs - tonz
- tez - tenz |
s T
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HM66205 Series

* Read Cycle Timing (2) *1. 2, 4

tre

Address

%L

taa |

_ toH
Dout )(XXX)L Valid

* Read Cycle Timing (3) *1, *3, "4

cs R

- tacs

tcHz

e
- tCZ .
Dout K>< Valid

NOTES: 1. WE is high for read cycle.
2. Device is continuously selected, CS = ViL.
3. Address should be valid prior to or coincident with CS transition Jow.
4.0E = ViL.

* Write Cycle

)______
@ Not Valid

HM66205L-85 HM66205L-10 HM66205L-12
Parameter Symbol Unit
Min. Max. Min. Max. Min. Max.
Write Cycle Time twe 85 - 100 - 120 - ns
Chip Selection to End of Write tew 75 — 9% — 100 - ns
Address Setup Time tas 0 — 0 0 — 53
Address Valid to End of Write taw 75 — 90 - 100 - ns
Write Pulse Width twp 65 - 75 — 85 - ns
Write Recovery twr .5 — 5 - - ns
Write to Output in High-Z twHz 0 30 0 35 0 40 ns
Data to Write Time Overlap tpw 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
@ HITACH!
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HM66205 Series

* Write Cycle Timing (1) (OE Clock)

_ twe

Address }(

_ twr'4

tew?

cs NN %
tas

- taw

WE \\ N 4

tonz™® twe 1

Dot DIIDIDPPIID>D
Din @h Valid XXX

* Write Cycle Timing (2) *5 (OE Low Fixed)

twe
Address X X
tow 2 twR 4
— N s /
cs BN K Z i
taw
— twe 1
WE N\ ~
/|
tas"3 _twhzs toH
! il g | tow 7 ]
Dout
L tow toH
Din @( Valid SIXO—
NOTES: . A write occurs during the overlap (twp of a low CS and low WE. .

. twR is measured from the earlier of CS or WE going high to the end of write cycle. @ Not Valid

1

2

3. During this period, I/O pins are in the output state. The input signals out of phase must not be applied.

4. If the CS low transition occurs 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 = Vjp).

6. Dou 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 S is low during this period, 1/0 pins are in the output state. The input signals which are opposite to the output level should not be applied to 1/O pins.
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HM66205 Series

¢ Low V¢ Data Retention Characteristics (To = 0to +70°C)

Parameter Symbol Min. Typ. Max Unit Test Conditions
Ve for Data Retention Vpr 2.0 — - % CS 2 Vin, Ap-Ag = Viy
Data Retention Current Icepr — 4 200 uA | CS = Vi, Viy =0V
Chip Deselect to Data Retention Time 0 — - ns
p ‘ Ieor See R Waveform
Operation Recovery Time R tre — - ns

NOTE: 1. trc = Read Cycle Time.

B Low V¢ Data Retention Waveform

CS = Veo-2V
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HM624100 Series Preliminary
1,048,576-Word x 4-Bit High Speed CMOS Static Ram
B FEATURES
* High Speed:
Fast access time 25/30/35/45 ns(max.) (P-version)
30/35/45 ns (max.) (LP-version)
e Completely static memory
No clock or timing strobe required
i (CP-32D)
e Equal access and cycle time .
e TTL compatible-All inputs and outputs
¢ Thin plastic package for high density mounting ® PIN ARRANGEMENT
HM624100 Series
B ORDERING INFORMATION
At Y 32 [Ae
Type No. Access Time Package A 2 31 [ Ag
HM6241000P-25 25ns = 30 11 Ay
HM624100JP-30 30 ns 400 mil 32-pin AL 4 29 [ At
HM624100JP-35 35ns SOJ Ci; E— Z zg g g!_Es
HM624100JP-40 45 ns
HM624100JLP-30 30 e o ol =R
- ns Y 8 25 v,
HM624100JLP-35 35ns Ve E o 2 g Voo
HM624100JLP-45 45ns vo, . 10 23 10,
HM624100P-25 25ns WE [} 11 22 7] Ay
HM624100P-30 30ns As [ 12 21 [ A
HM624100P-35 35ns A ] 13 20 [ A,
HM624100P-45 45ns 32-pin A, [ 14 19 [ Ay
HM624100LP-30 30ns TSOP (II) As L 15 18 11 A
HM624100LP-35 35ns = AU 7 Ne
HM624100LP-45 45ns
(Top View)
B PIN DESCRIPTION
Pin Name Function
Ap-A19 Address Input
1/01-1/04 Data Input/Output
[ Chip Select
WE Write Enable
OE Output Enable
Vcc Power Supply
Vss Ground
NC No Connection
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HM624100 Series

B BLOCK DIAGRAM
Ao o——{ 5
O
Az o— {51 -«—— Vo
Az o——lﬁ ~—— Vgg
i
Mo o KA
As o——-{; Decoder
As o——{ 5] B
A7 o—5—]
Ag o——{ 51 ||
Ag o—{ 5] i
vor o—rL> = Column /O
o2 © Input
Dgta Column Decoder
103 7] % Control
o it FEERLRTRT
A1 A11 A1z Az Ara Ais Age A17 A1g Arg
cs
WE
OE
W FUNCTION TABLE
CS OE WE Mode Ve Current 1/0 Pin Ref. Cycle
H X X Deselect 1SB, ISB1 High-Z —
L L H Read Icc Dout Read Cycle 1, 2, 3
L H L Write Icc Din Write Cycle |
L L L Write Icc Din Write Cycle 2
Note: X:HorL
B ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Voltage on any pin relative to VSS vT 0.5 10 +7.0 \4
Power Dissipation Pr 1.0 \i
Operating Temperature Topr 010 +70 °C
Storage Temperature Tstg —55to +125 °C
Storage Temperature Under Bias Tbias —-10to +85 °C
Note: 1. VT min =-2.0 V for pulse width < 10 ns.
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B RECOMMENDED DC OPERATING CONDITIONS (Ta =0 to +70°C)

HM624100 Series

ftem Symbol Min. Typ Max. Unit
Supoly Vol vce 4.5 5.0 5.5 \
upply Yoltage Vss 0 0 0 v
Input High Voltage VIH 2.2 — 6.0 v
Input Low Voltage VIL -0.5! — 0.8 \%
Note: 1. VILmin=-2.0V for pulse width < 10 ns.
B DC CHARACTERISTICS (Ta =0 to +70°C, VcC = 5V + 10%, Vss = 0V)
HM624100P HM624100LP
Item Symbol Unit Test Conditions
Min. | Typ | Max. | Min. | Typ | Max.
Input Leakage Current 1Lt — | —l20] — — |20 HA VeC = Max., Vin = VSS to VCC
CS=VH
Output Leakage Current 1ol — | — 120} — — 2.0 A VI/O = Vs to Ve
Operating VCC o . CS = VIL, Ij0 =0 mA,
Current lcc 150 140 ) mA Cycle=25 ns. (P), 35 ns. (LP)
— | = R CS=VH
Standby VCC Iss 60 S 1 ™A | Cycle=25ns. (P), 35 ns. (LP)
Current CS>Vcc-02v
— _ _ 0V<Vin<0.2Vor
ISB1 —_ 10 0.1 mA Vin 2 VOE 0.2V
VoL — | — | 04| — — 0.4 \% IoL=8mA
Output Low Voltage
VOH 24 — — | 24 — _ Vv I0H = -4mA
B CAPACITANCE (Ta = 25°C, f= | MHz)
Item Symbol Min Max Unit Test Conditions
Input Capacitance Cin — 5 pF Vin=0V
Output Capacitance Ci/0 — 10 pF Vijo=0V

Note: 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (Ta =0 to +70°C, VCC = 5V + 10%, unless otherwise noted.)

Test Conditions

* Input pulse levels. Vss to 3.0 V
Input rise and fall times: 4 ns

L]
e Input and Output timing reference levels: 1.5V
L]

Output load: See Figures

+5V

480Q

255Q

Output Load (A)

* Including scope & jig.

30pF*

Dout

255Q

+5V

480Q

5pF*

Output Load (B)
(for tonz, torz, twhz s tow)
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HM624100 Series

B READ CYCLE
HM624100-25 | HM624100-30 | HM624100-35| HM624100-45
Item Symbol p P/LP P/L P/LP Unit
Min  Max | Min  Max | Min Max | Min Max
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
Chip Selection to Output in Low-Z tcLz! 5 — 5 — 5 - 10 — ns
Output Enable to Output Valid tOE — 10 - 13 — 15 — 20 ns
Output Enable to Output in Low-Z toLz! 0 — 0 — 0 — 0 — ns
Chip Deselection to Output in High-Z cHz! 0 10 0 10 0 15 0 15 ns
Chip Disable to Output in High-Z toHZ! 0 10 0 10 0 15 0 15 ns
Output Hold from Address Change tOH 5 — 5 — 5 — 5 — ns
Chip Selection to Power Up Time tPU 0 — 0 —_ 0 —_ 0 — ns
Chip Deselection to Power Down Time tPD — 20 — 20 — 30 — 20 ns
B READ TIMING WAVEFORM (1) 1, 2
tRe |
Address >< ﬁ(
taa
— N Ve
OE N /
toe
torz toH ‘
E e S—
— ) '
cs N Z
tacs tonz
tez tenz
Dout < 3@*——

B READ TIMING WAVEFORM (2) 23,5

Address )< X

trc

taA toH

toH

Dout

B READ TIMING WAVEFORM (3) 1,2, 4,5

Notes:

Ccs N

tacs | tchz
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HM624100 Series

B WRITE CYCLE

HM624100-25 | HM624100-30 | HM624100-35 | HM624100-45
Parameter Symbol P P/LP P/L P/LP Unit

Min  Max | Min  Max | Min _ Max | Min Max
Write Cycle Time twC 25 — 30 — 35 - 45 —— ns
Chip Selection to End of Write tCW 15 — 20 — 25 — 35 — ns
Address Valid to End of Write AW 15 — 20 — 25 — 35 — ns
Address Setup Time tAS 0 — 0 — 0 - 0 — ns
Write Pulse Width tWP 15 — 20 -— 25 — 35 — ns
Write Recovery Time tWR 0 — 0 — 0 — 0 -— ns
Output Disable to Output in High-Z tOHZ 0 10 0 10 0 15 0 15 ns
Write to Output in High-Z! tWHZ 0 10 0 10 0 15 0 15 ns
Data to Write Time Overlap tDW 12 — 15 — 20 - 30 — ns
Data Hold from Write Time tDH 0 — 0 — 0 — 0 — ns
Output Active from End of Write tOW 0 — 0 — 0 — 0 — ns

B WRITE TIMING WAVEFORM (1)

l< twe |

Address >K y
« 70 . ARARN
< OONANNNY LN

tas . < twe2 - tyrd
WE

IR NNNAN Y /
Dout T<C

(L7 o tow [ tow
Din
GO HITACHI
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HM624100 Series

B WRITE TIMING WAVEFORM (2) 6

twe

Address X X

[
- : ,
s \\ N hs AN
twr3
tas - twp2 .
" NARNNY |
twr1z=4 B R tom L .
5 NANANANAN ANANANAN B
out LSS . i
DW DH

XXX

Notes: 1. Transition is measured + 200 mV from high impedance voltage with Load (B). This parameter is sampled 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 earlier of CS or WE going high to the end of write cycle.

4. 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.

5. 1f CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain a high
impedance state.

6. OE 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, /O pins are in the output state. Then the data input signals of opposite phase to the outputs must
not be applied.
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HM®624100 Series

B LOW Vcc DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C)

This characteristic is guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Condition
Vcc for Data Retention VDR 2.0 —_ — A\ o

Data Retention Current ICCDR — — 100! UA CS>Vce-0.2v,
Chip Select to Data Vin2Vee -0.2V or
Retention Time ICDR 0 - — ns 0V < Vin<0.2V
Operation Recovery Time R 5 — — ms

Note: Vcc=3.0V.

M LOW Vcc DATA RETENTION TIMING WAVEFORM

Vee

Data retention mode
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HM621400 Series Preliminary

4,194,304-Word x 1-Bit High Speed CMOS Static RAM

W FEATURES

¢ High Speed:
Fast access time 25/30/35/45 ns(max.) (P-version)
30/35/45 ns(max.) (LP-version)

Single 5V supply
Completely static memory (CP-32D)
No clock or timing strobe required

Equal access and cycle times
TTL compatible: All inputs and outputs

« Thin plastic package for high density mounting W PIN ARRANGEMENT
M ORDERING INFORMATION HM621400 Series
Type No. Access Time Package A 1 ~2 Ay
A 2 31 A
HM621400JP-25 25ns N E 5 20 % Nt
HM621400JP-30 30 ns ) ) 2 10
HM621400JP-35 35ns 400-mil, 32 pin A 4 20 1A
HM621400JP-45 45 ns S0J = 28 [ A7
HM621400JLP-30 30 ns (CP-32D) As] s 27 1 A
HM621400JLP-35 35ns as] 7 26 [ OE
HM621400JLP-45 45 ns
Voo [ 8 25 71 Vss
HM621400P-25 25 ns Vee [ o 2 B
HM621400P-30 30 ns S8 e
HM621400P-35 35 ns 32-pin Din [ 10 23 7] Dout
HMG621400P-45 45 ns TSOP (II) WE [] 11 22 [ A5
HM621400LP-30 30 ns A [ 12 21 [ Ay
HMG621400LP-35 35ns A, ] 18 20 [ A
HM62|400LP-45 45 ns AS [: 14 19 : A|2
Ay ] 15 18 [ Ay
Ao [ 16 17 [ NC
(Top View)
B PIN DESCRIPTION
Pin Name Function
Ap-A2] Address Input
DiN Data Input
Dour Data Output
CS Chip Select
WE Write Enable
OE Output Enable
vce Power Supply
Vss Ground
NC No Connection
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HM621400 Series

B BLOCK DIAGRAM
oo—Is
Ay o5
po L5
po o5
o IE: Memory Matrix
A4 Detow 1024 X 4096 0 Veo
As O———[X [0 Vsg
po o5
P =
ps o5
po o——D5]
Din ] Column /0
Input o! Dout
Cgﬁ:?d Column Decoder n
A10 A11 A12 A13 A1a A1s A1 A17 A1g A1g A20 A21
cs
WE O
= O_J—-d._/
B FUNCTION TABLE
CS OE WE Mode Ve Current Dout Pin Ref. Cycle
H X X Deselect ISB, ISB1 High-Z —
L L H Read Icc Dout 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: HorL
W ABSOLUTE MAXIMUM RATINGS
Item Symbol Value Unit
Voltage on any Pin Relative to VSS VT -0.5*1t0 +7.0 v
Power Dissipation PT 1.0 A
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg —55 to +125 °C
Storage Temperature Under Bias Thias —-10 to +85 °C
Note I. VT min. = -2.0V for pulse width < 10 ns
B RECOMMENDED DC OPERATING CONDITIONS (Ta =0 to +70°C)
Item Symbol Min Typ Max Unit
Vcce 4.5 5.0 5.5 \
Vol
Supply Voltage Vss o 0 0 v
Input High Voltage VIH 2.2 — 6.0 \%
Input Low Voltage VIL —-0.5%1 — 0.8 v
Note 1. VIL min. = -2.0V for pulse width < 10ns.
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HM621400 Series

B DC CHARACTERISTICS (Ta =0to +70°C, VcC = 5V + 10%, Vss = 0V)

HM621400P HM621400LP
Item Symbol
Min | Typ | Max | Unit | Test Conditions Min | Typ | Max| Unit Test Conditions
Ve = Max. Ve = Max.
Input Leakage Current IL — | — 1 20 — | —120
pul Leakage mumen I ua Vin = Vss to Ve ua Vin=Vssto Vcc
CS=VH CS=VH
Output Leakage Current ol | — | — 1 20 — | —1 20
P € nA Vo =Vssto Vcc nA Vo =Vss to Vcc
. CS=VIL, Ijo=0mA CS=VIL Ij0=0mA
(6] Vee © I — | — |15 A — | — | 140 A
perating VCC Current cc 0| m Cycle =25ns m Cycle =30 ns
CS = VIH, CS=VmH,
— | — — | — A
Iss 60 | mA Cycle =25 ns . Cycle =30 ns
Standby VcC Current TS >Vee-0.2v TS >Vee -0.2V
ISB1 — | — | 10 |mA | OVEVin<02Vor | — | — | 0.1| mA | OV<Vin<0.2Vor
Vin > Vcc -0.2V Vin 2 Vcc 0.2V
Output Voltage VoL —{—104] V IoL =8 mA — | —104] V 1oL = 8 mA
VOH 24| — ] — |V IoH = -4 mA 24| — | —| V IOH =4 mA
B CAPACITANCE (T, =25°C,f= 1 MHz)
Item Symbol Typ Max Unit Test Conditions
Input Capacitance Cin — 5 pF VIN =0V
Input/Output Capacitance Cro — 10 pF V10 =0V

Note 1. This parameter is sampled and not 100% tested.

B AC CHARACTERISTICS (Ta =0 to +70°C, VCC 5V * 10%, unless otherwise noted.)
Test Conditions

¢ Input pulse levels: Vss to 3.0V
¢ Input rise and fall times: 4ns
¢ Input and Output timing reference levels: Input 1.5V

QOutput 1.5V
e Output load: See Figures
Output Load (B)

Outputload () (for tomz, twhz, tow, toLz & torz)

+5V +5V
480Q 480Q

Dout Dout

255Q T 30pF* 2850 = BpEr

Note: * Including scope & jig.

W READ CYCLE

HM621400-25P [HM621400-30P/LP| HM621400-35P/LP | HM621400-45P/LP .
Item Symbol - - - - Unit

Min | Max | Min | Max | Min | Max | Min | Max
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
Chip Selection to Output in Low-Z tcLz"! 5 — 5 — 5 — 10 — ns
Output Enable to Output Valid tOE — 10 — 13 — 15 — 20 ns
Output Enable to Output in Low-Z toLz*! 0 — 0 — 0 — 0 — ns
Chip Deselection to Output in High-Z |  tcHz"! 0 10 0 10 0 15 0 15 ns
Chip Disable to Output in High-Z touz"! 0 10 0 10 0 15 0 15 ns
Output Hold from Address Change tOH 5 — 5 — 5 — 5 — ns
Chip Selection to Power Up Time tPU 0 — 0 — 0 — 0 — ns
Chip Deselection to Power Down Time tPD — 20 — 20 — 30 — 30 ns
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HM621400 Series

W READ TIMING WAVEFORM (1)1 *2

- tRe
Address >< X
- taa
OE N W
toe
torz ton ‘
||
cs N A
tacs - toHz -
tcLz < tcHz -
Dout < ><X>_

W READ TIMING WAVEFORM (2)2, 3, *5

trRc

Address X X

tan -l toH

toH
Dout %< ><

B READ TIMING WAVEFORM (3)1; "2, *4,*5

os ~

tacs ) < lCHZ
terz |

Dout K>< >—""

. Transition is measured £200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
. WE is high for read cycle.

. CSis low.

. Address valid prior to or coincident with CS transition low.

. OE=VIL.

Notes:

AW —
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HM621400 Series

B WRITE CYCLE
HM621400-25P | HM621400-30P/LP | HM621400-35P/LP| HM621400-45P/LP .
Parameter Symbol - - - - Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max
Write Cycle Time tWC 25 — 30 — 35 — 45 — ns
Chip Selection to End of Write ICW 15 — 20 — 25 — 35 — ns
Address Valid to End of Write AW 15 — 20 — 25 — 35 — ns
Address setup Time tAS 0 — 0 — 0 —_ 0 — ns
Write Pulse Width tWP 15 — 20 — 25 — 35 — ns
Write Recovery Time tWR 0 — 0 — 5 — 0 — ns
Output Disable to Output in High-Z toHZ*> 0 10 0 10 0 15 0 15 ns
Write to Output in High-Z twHZ*3 0 10 0 10 0 15 0 15 ns
Data to Write Time Overlap tDW 12 — 15 — 20 — 30 — ns
Data Hold from Write Time tDH 0 — 0 — 0 — 0 — ns
Ouput Active from End of Write 1OW 0 — 0 — 0 — 0 - ns
W WRITE TIMING WAVEFORM (1) (WE Controlled)
twe _
Address ¢ ‘K
es }( 7
SRR /7777777777
t
- AW > twr? _
- - tAS B twp'1 | B -
W - -
: NARNY 4
tow [= > tDH
Din XXX XX Data In valid X XXXX
- twz  tow tow™
77 7 7777 77\ Highmpedence
Dout NN NN NN NN NN
@ HITACHI
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HM621400 Series

B WRITE TIMING WAVEFORM (2) (CS Controlled)

- twe .
Address >§: _K
: tAS - = tCW
_ N Y/
CS - taw -l | twr™2
twe™ ‘
WE ARRARRRRARNS LIy

tow ‘tDH |

on 2K patan vaia

High Impedence *3

Dout

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. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain in a
high impedance state.
4. Dout is the same phase of write data of this write cycle.
5. Transition is measured £ 200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested.
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HM621400 Series

W LOW Vcc DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C)

This characteristics is guaranteed only for L-version.

Item Symbol Min Typ Max Unit Test Conditions
Vcc for Data Retention VDR 2.0 — — \ 53 Vee 02V
Data Retention Current ICCDR — — 100*! pA Vi N V(é(é 0 2\; or

. N . n<= —U..
Chip Select to Data Retention Time tCDR 0 — — 1S |0V < Vin <02V
Operation Recovery Time tR 5 — — ms

Note: 1. Vcc =3.0V.

B LOW Vcc DATA RETENTION TIMING WAVEFORM

Data retention mode
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Section 3

Cache Static RAM and
Fast SRAM Modules
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HM62A168, HM62A188 Series

Direct Mapped 8,192-Word x 16(18)-Bit/ 2-Way 4,096-Word x 16(18)-Bit Static Cache Memory

B DESCRIPTION
The Hitachi HM62A168/188 is a high speed
128(144)-k Cache memory organized as 2-way set
associative 4k x 16(18) or direct mapped 8k x
16(18).
By using two HM62A168/188 can be achieved !
high performance 32-bit microprocessor system. (CP-52)
The HM62A168/188, packaged in a 52-pin PLCC is
available for high density mounting.
B PIN ARRANGEMENT
W FEATURES
¢ Single 5V supply and high density 52-pin PLCC Ay A A As EYE,CC‘.\:E& Ag A Aughy
pgckage (A6 5432152515048 47
¢ High speed _ Aol 8 46 [ A
Access time: 25/30/35 ns (maximum) vss [l 9 45 [| CE
* Directly TTL compatible ves o o e
All inputs and outputs vos [l 12 42 [| V014
102 I 13 41 [} 11013
. A_ddress latch ) vou |l 14 20 0 vons
* Pin programmable for 8k x 16(18) or 2-way Ves [1 16 39 [ Ves
4k x 16(18) 1104 1 16 38 [ 11011
/05 [ 17 37 {j /010
1106 {1 18 36 [] V09
B ORDERING INFORMATION vou f 19 a5 0 vos
— NCDPo [] 20 34 [] NCDP;
Type No. Access Time Package 2122 23 24 25 2627 2829 30 31 32 33
HM62A 168CP-25 25 ns Py p——
HM62A 168CP-25R 25 ns Y8 s B iy TR B v
HM62A168CP-30 30 ns )
HMG62A 168CP-35 35ns (Top View)
HM62A188CP-25 25 ns .
HM62A 188CP-25R s | oGReeC
HM62A188CP-30 30 ns
HMG62A 188CP-35 35 ns H PIN DESCRIPTION
HM62A168BCP-25* 25 ns
HM62A 168BCP-35* 35 ns Pin Name Function
HM62A 188BCP-25% 25 ns
HM62A | 88BCP-35* 35 ns CALEN Cache Address Latch Enable
*Please see note 6 MODE Mode Select
A0-A12 Address
CSo, CS1 Cache Chip Select
COEA, COEB Cache Output Enable
CWEA, CWEB Cache Write Enable
1/00-1/015 Data Input/Output
CE Cache Chip Enable
NC No Connection
DPo, DP| Parity Input/Output
G HiITACHI
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HM62A168, HM62A188 Series

B BLOCK DIAGRAM
* Topology Two-Way Set Associative (MODE = Logic high)

Way A
COEA ————————— ] 4k x 8 4k x 8
SWER [ 1/00-1/07 1108-015
— Joeo [ |oP) |
o _— |
< = Lo /00 to 1/015 (DPO, DP1)
—
A1
CALEN |
| |
COEB H 1/00-1/07 108-1015
L (DPO) (DP1)
CWEB
L 4k x 8 ¢ 4k x 8 —
CE
Cso Way B
cSs1

* Topology Direct Mapped (MODE = Logic low)

COEA
COEB 8k x8 8k x 8

|

CWEA 1/00-1/07 1/08-1/015
SWEB (DPO) (DPO)

A12

L]

Ao

)

A11

J 1/00 to 1/O15 (DPO, DP1)
Latch

L

CALEN

CE
Cso

cst
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Signal Description

HM62A168, HM62A188 Series

Signal Name Pin Number

Signal Description

A0-A6 8-2
A7-Al1l 51-47
A2 46

CALEN 52

1/00-1/015 11-14, 16-19,
35-38, 40-43

MODE 31

CSo,CS1 23,30

COEA, COEB 28,29

CWEA, CWEB 25,24

DPg or NC 20
DPj or NC 34

Vcc 1,21,22,32,33
Vss 9, 10, 15, 26, 27
39, 44

Address inputs to the memory array. AO-A11 are latched on the falling edge of CALEN.

A2 address input. In the two-way mode, address input A12 will be a “don’t care” and
should be externally wired to ground.

In the direct-mapped mode. When MODE is connected to VSS, A12 selects which of
the two 4K x 16(18) banks is read from or written to. A2 is not latched by CALEN, as
are the other address inputs.

Cache Address Latch Enable input. This signal controls the internal address latches for
inputs AQ-A11 When CALEN is high, the latch is transparent. The falling edge of
CALEN latches the current address input levels. A2 is static and is not controlled

by CALEN.

Data inputs and outputs. These are the three-state lines that provide data access to the
memory array.

MODE input. This signal controls whether the memory device is to be used in a direct-
mapped configuration (8K x 16(18)). When the MODE signal is high, the device is
placed in the two-way mode. When the mode input is low, the cache is in the direct-
mapped mode. This is a hard wired strap option and must not be changed dynamically.

Cache Chip Select inputs. These active low signals selectively enable the two bytes of
memory. CSo low enables bits I/00-1/07 and DPo. CS| low enables bits 1/08-1/015
and DPj. This applies to both the direct-mapped and two-way modes.

Cache Chip Enable input (active low). This signal functions as a global chip enable. It
gates the COEA, COEB, CWEA, and CWEB inputs. A chip enable controlled write
can be done by taking CE inactive high while one of the CWEX signals is active
(assuming all other timings for a write cycle are met).

Cache Output Enable inputs. These active low input enable cache bank A or bank B to
drive the data bus when in the two-way mode. In the two-way mode, bank A is enabled
when COEA is low and bank B is enabled when COEB is low. If both banks are
activated at the same time, then both banks become deselected.

In the direct-mapped mode, COEA and COEB must be tied together externally. A low
on COEA and COEB then enables the outputs of the 8K x 16(18) memory. A2 is used
to determine which 4K x 16(18) bank is accessed.

Cache Write Enable inputs (active low). In the two-way mode when CWEA (CWEB)
is active, data is written into memory bank A (B).

In the direct-mapped mode, CWEA and CWEB must be tied together externally. A low
on CWEA and CWEB enables data to be written into the 8K x 16(18) memory. A12 is
used to determine which 4K x 16(18) bank is accessed.

Parity data inputs and outputs (HM62A188). These are three-state lines that provide
parity data access to the memory array.

For the HM62A168, these two pins are not used (NC) and must not be physically tied
to VCC, VSS, or any other device inputs.

System Power +5V. (21, 22, 32, 33 are for outputs)
System Ground. (10, 15, 39, 44 are for outputs)
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HM62A168, HM62A188 Series

B FUNCTION TABLE
Two-Way Mode (Mode = High) 2-4K x 16(18)
CE | CSo CS; | COEA COEB CWEA | CWEB 1/00-1/07 (DPo) | 1/08-1/015 (DP1) Function
H X X X X X X High-Z High-Z Disabled
X H H X X X X High-Z High-Z Disabled
X X X H H X X High-Z High-Z Output High-Z
X X X L L X X High-Z High-Z Output High-Z
L L H L H H H Output High-Z Read Way A
L L H H L H H Output High-Z Read Way B
L H L L H H H High-Z Output Read Way A
L H L H L H H High-Z Output Read Way B
L L L L H H H Output Output Read Way A
L L L H L H H Output Output Read Way B
L L H X X L H Input High-Z Write Way A
L L H X X H L Input High-Z Write Way B
L H L X X L H High-Z Input Write Way A
L H L X X H L High-Z Input Write Way B
L L L X X L H Input Input Write Way A
L L L X X H L Input Input Write Way B
L L H X X L L Input High-Z Write Way A & B
L H L X X L L High-Z Input Write Way A & B
L L L X X L L Input Input Write Way A & B

Direct Mode (Mode = Low) 8K x 16(18)

CE| CSo CS1| COEA | COEB CWEA | CWEB | 1/00-1/O7 (DPg) | 1/08-1/O15 (DP1) Function
H X X X X X X High-Z High-Z Disabled
X H H X X X X High-Z High-Z Disabled
X X X H H X X High-Z High-Z Output High-Z
L L H L L H H Output High-Z Read
L H L L L H H High-Z Output Read
L L L L L H H Output Output Read
L L H X X L L Input High-Z Write
L H L X X L L High-Z Input Write
L L L X X L L Input Input Write
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HM62A168, HM62A188 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Voltage on any pin relative to VSS Vin -0.5*1t0 +7.0 \4
Power Dissipation PT 1.4 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg —55to +125 °C
Storage Temperature Range Under Bias Tbias —-10to +85 °C

Note: 1. Vin min =-2.5 V for pulse width < 10 ns.

B RECOMMENDED DC OPERATION CONDITIONS (Tz = 0 to +70°C, exceeding minimum air flow requirement)

Parameter Symbol Min. Typ Max. Unit

vce 4.5*1 5.0 5.5%1 v
Supply Voltage Vss 0 ) ) v
Input High (Logic 1) Voltage VIH 22 — 6.0 v
Input Low (Logic 0) Voltage VIL -0.5*2 — 0.8 \
Note: 1. Vcc min=4.75V and VcC max. = 5.25V for HM62A168/188-25/25R/30.

2. VIL min =-2.0V for pulse width < 10ns.

B DC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V + 10%*1, Vss = 0V, exceeding minimum air flow requirement)

Parameter Symbol Min. Typ Max. Unit Test Conditions

Input Leakage Current [ 1Lt ] — — 2.0 A V¢ = Max., Vin = V§§ to VCC

Output Leakage Current |1Lol — — 10.0 HA v]%ltjlsslglfgtil/ec .

Active Operating Vin - VSs/VCC, 10 = 0 mA,

Power Supply Current Icc — — 220 mA 2X Min. Cycle, CE,CS = AV[L Max.,
CALEN = VIH Min.

Output Low Voltage VoL — — 0.4 \4 IoL =4 mA

Output High Voltage VOH 24 — — \% IOH=-1.0mA

Notes: 1. Vcc =5V + 5% for HM62A168/188-25/25/25R/30, HM62A 168B/188B-25.
2. Typical limits are at VCC = 5.0, Ta = +25°C and specified loading.

M CAPACITANCE (T = 25°C, f= | MHz.)*!

Parameter Symbol Min Max Unit Test Conditions
Input Capacitance Cin — 6 pF Vin =0V
Input/Output Capacitance Cro — 12 pF V10 =0V

Note: 1. This parameter is sampled and not 100% tested.
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HM62A168, HM62A188 Series

B AC CHARACTERISTICS (T2 =0 to 70°C, Vcc 5V + 10%, unless otherwise noted.)
Test Conditions

¢ Input pulse levels: Vss to 3.0V

¢ Input rise and fall times: 3ns

¢ Input and Output timing reference levels: 1.5V

® Output load: See figures

e Exceeding minimum air flow equipment: See air flow requirements

+5V +5V
; 480Q 480Q
Dout ’ Dout
255Q T 30pF* 255Q 5pF*
74
Output Load (A) Output Load (B)

* . .
Including scope & jig. (for teHz, toLz, twhz & tow)

Note: 1. Vcc =5V 1+ 5% for HM62A168/188-25/25R /30, HM62A168B/188B-25.

B READ CYCLE

HM62A168/B-25 | HM62A168-25R | HM62A168-30 | HM62A168/B-35
Parameter Symbol HM62A188/B-25 | HM62A188-25R | HM62A188-30 | HM62A188/B-35 | Unit | Note

Min | Max | Min | Max | Min | Max | Min | Max
Read Cycle Time tRC 25 —— 25 — 30 - 35 — ns
Address Access Time tAA - 25 — 25 — 30 — 35 ns
A12 Address Access Time tAl12 — 17 — 17 — 20 — 25 ns
Chip Select Access Time tCS — 20 - 20 - 20 — 25 ns
Chip Enable Access Time tCE — 20 — 22 — 22 — 25 ns
CALEN High to Output Valid tLA — 25 — 25 — 30 — 35 ns 1
Output Enable to Output Valid tOE — 10 o 10 - 12 — 13 ns
Output Hoid from Address Change tOH 3 — 3 — 3 — 3 — ns 2
Chip Select to Output Low-Z tLZ 3 — 3 — 3 — 3 — ns 3
Chip Enable Low to Output Low-Z tLZE 5 — 5 -— 5 — 5 - ns 3
Output Enable to Output Low-Z tOLZ 2 - 2 - 2 — 2 — ns 3
Chip Deselect to Output High-Z tHZ — 15 — 15 — 15 — 25 ns 3
Chip Enable High to Output High-Z tHZE — 15 — 15 — 15 — 25 ns 3
Output Disable to Output High-Z tOHZ —_— 10 — 10 — 10 — 14 ns 3
Address Latch Enable Pulse Width {CALEN 8 — 8 — 8 — 10 — ns
Address Setup to Latch Low tASL 4 — 4 — 4 — — ns
Address Hold to Latch Low tAHL 5 — 5 — 5 — 5 — ns

@ HITACHI

316 Hitachi America, Ltd. ® Hitachi Plaza e 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300



HM62A168, HM62A188 Series

B READ TIMING WAVEFORM (1) (CWE = High)

tre
< CALEN
V \
CALEN \ 7F
JZML) taHL
Addresses B
(AO-A11) Adresses Valid ><
!‘ LW
tre o
Atz KAtz (Unlatched) vmaa%{
o a2
— t
c X — 1
log [=— ey thize
o tcs o 4
€S0,CSt N 7/ /
>t 7 tHZ |-
> torz
e AN L/
tize - tonz
Dout High-Z X Data Valid L High-Z
toe ton
| foH
Notes: 1. tLA is applied to the case that address is valid before CALEN goes high.

2. tOH is determined by the earliest of CALEN going high, valid addresses AQ-A1] transition with CALEN high, or
A12 transition.
3. Transition is measured 3200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.
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HM62A168, HM62A188 Series

N WRITE CYCLE

HM62A168/B-25] HM62A168-25R | HM62A168-30 [HM62A168/B-35
Parameter Symbol | HM62A188/B-25 | HM62A188-25R | HM62A188-30 HMG62A188/B-35| Unit | Note

Min | Max | Min | Max | Min | Max | Min | Max
Write Cycle Time twWC 25 — 25 — 30 — 35 — ns
Address Valid to End of Write AW 18 — 18 — 18 — 25 — ns 1
A12 Valid to End of Write tAI2W 18 — 18 — 18 — 25 — ns
Chip Select to End of Write tCW 18 — 18 — 18 — 25 — ns
Data Valid to End of Write tDW 10 — 10 — 10 — 10 — ns
Data Hold from End of Write tDH 0 — 0 — 0 — 0 — ns
Write Enable Active to High-Z tWHZ — 15 — 15 — 15 — 15 ns 5
Write Enable Inactive to Low-Z tWLZ 3 — 3 — 3 — 3 — ns 5
Write Pulse Width twp 15 — 15 — 18 — 25 — ns
goEn]::olﬁde\;\?:i]:eDurmg Chip Enable tcp 15 o 15 - 18 _ 25 - ns
Address Setup Time tAS 0 — 0 — 0 — 0 — ns 2
Write Recovery Time tWR 0 — 0 — 0 — 0 — ns 3
Address Latch Enable Pulse Width tCALEN 8 — 8 — 8 — 10 — ns
Address Setup to Latch Low tASL 4 — 4 — 4 — 6 — ns
Address Hold to Latch Low tAHL 5 - 5 — 5 — 5 — ns
Chip Enable Low to Output Low-Z tOLZ 2 e 2 - 2 — 2 — ns
Output Disable to Output Hig-Z tOHZ — 10 — 10 — 10 — 10 ns
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HM62A168, HM62A188 Series

B WRITE TIMING WAVEFORM (1) (WE Controlled)

twe
- tcALEN
Y \ /
CALEN R ——— \ ]
tasL taHL | twr
Addresses Adresses Valid >‘<
(AO-A11) X ' X
we
tas
tas
At X A12 (Unlatched) Valid X
| tas
tazw twr
taw

EANNNNNN § g

e BNAAARARNRY [7IVTT777
owe ‘\\\t f‘wut -
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HM62A168, HM62A188 Series

B WRITE TIMING WAVEFORM (2) (COE = High, CE Controlled)

s >E——W§< X
. X e andtw; )‘<
CE . o ) - / |
SEBNNNNNNNNNN iy 22000000000,
SEENNNNNNN\\N S 77240000

DK ommvas Xt
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B WRITE TIMING WAVEFORM (3) (COE = High, CS Controlled)

HM62A168, HM62A188 Series

twe N
tcaLen
CALEN —mo /]
t
st | ﬂﬁH;I<
Addresses J; Adresses Valid
(AO-A11) >(
twe o
_ taw twr
Atz > A (Unlatched) Valid
tarow L twr
]
— tcp
T OO 1///// /1]
\ N\ / /
CS0,5871 tas [4ASN 7(
< ths tew .
\ twe ‘/

we OONNNNNK | I,

Din High-Z Data Valid
Notes: 1. tAW is measured from the later of CALEN going high, or addresses AQ-A11 transition with CALEN high to the end of

write cycle

2. tAS is measured from the latest of CALEN going high, addresses Ag-A1] transition with CALEN high, or address A12
transition to the beginning of write cycle.

3. twR is measured from the earliest of CSo, CS1, CE, or WE going high to the earlier of CALEN going high, or address
A12 transition.

4. A write occurs during the overlap of a low CSg or CS1, a low CE, and a low WE.

5. Transition is measured £200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested.

6. Dout is not the same phase of write data of this write cycle. Normal read cycle shall be used for write verify. This does not
apply to the HM62A168B and HM62A 188B.
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HM62A168, HM62A188 Series

H AIR FLOW REQUIREMENTS

6 T I
1 1
| | ]
1 ]
Il b ]
I 1 1
Ta=70°C | i
5 [ 1 it [Ty T
1 1 1
) \ !
! 5 Memory cycle time
! ! for 385/386 system
Minimum Air Flow 4 [-------------t i‘ """"""""" E -------------
Requirement (m/s ! '
(m/s) | 33 MHz 25 Mhz
L
I pommoteonnoos RbEEEEEEELSS
1 1
1 l
] ]
1 I
] I
i |
2 |t [t At [ Aenieieiiiiy
Ta=55°C ! !
| i
1 1
1 il
1 t
1 Vo [uiaaiaink: Aeeiiuheiay it Siabeinieiiatainints
Ta = 40°C i |
: !
1
¥ 1
0 H :
25 50 75 100
trcor twe (ns)
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HM62A932 Series

32k x 9 Data Cache RAM

B DESCRIPTION

The Hitachi HM62A932 is a high speed 288-kbit
synchronous static cache RAM optimized for use in
secondary caches for 32-bit microprocessor
system. This RAM has a 32-kword x 9-bit organiza-
tion for building a 32k x 32-bit cache data array,
with byte parity by using four of these chips. The
HMG62A932 is available in a 44-pin PLCC for high
density mounting.

B FEATURES

32-kword x 9-bit organization

Synchronous read and write

Internal burst read/write address counter
Self-timed write

Matches timing of 50 MHz 32-bit micro processor
Additional address strobe input for implementing
extended burst

B ORDERING INFORMATION

Type No. Access Time | CPU Clock Rate | Package
HMG62A932CP-14 14 ns 50 MHz
HM62A932CP-19 19 ns 40 MHz 44-pin
HM62A932CP-24 24 ns 33 MHz PLCC
HM62A932CP-34 34 ns 25 MHz

Preliminary

(CP-44)
B PIN ARRANGEMENT
HM62A932 Series
__ADSC_ CLK
Ay AJADV ADSP Vo A; Ag Ag Ay
55332 1Mm@ A D
A 7 390} Ay
Ay ll8 38 (] Ay,
A o 370 Aqs
Ag [l10 36 (] Ay
Ag 11 350 Veg
Vgg [J12 34 (] vo7
oo [113 33 (] vos
o114 32 vgs
Ves 15 310 vee
Vee 16 30 (] vos
vo2[117 29 (] voa
R R ]

/03 NC Voo CE CSy Vg
Vgs WE Vgg CSp 1/Og

(Top View)

M PIN DESCRIPTION

Pin Name Function
CLK Clock Input
ADSP Address Status Input from MPU
ADSC Address Status Input from the Cache Controller
CSo, CS1 Complementary Chip Select Input
A0-Al14 Base Address Input
ADV Synchronous Address Advance Input
WE Synchronous Write Enable Input
OE Asynchronous Data Output Enable Input
1/00-1/07, 1/08 Input/Output Data Pin
NC No Connection
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HM62A932 Series

B BLOCK DIAGRAM

OE

A14 Address

| Register
Ap —

1/00-1/08
8-kword x 9-bit

A1 — Burst
Ao — control

Input Data
Register

ADSC —
ADSP —( Burst &
ADV — RD/WR
WE — Timing
CSg —{ Control
Cs1 —G
CLK —
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B FUNCTION TABLE

Table 1. Synchronous Operation

HM62A932 Series

l
|

CSo | CSi | ADSP | ADSC | ADV WE CLK 1/0 Pin Function
X H X X X X _ | Highz Disable
L X X X X X 7 High-Z Disable
H L L X X X — | Output Latch Base Address Read Address
H L H L X H —~ | Output Latch Base Address Read Access
S N O N O O Mo O g M
H L H H L H v Qutput Advance Burst Count Read Access
H L H H H L 7 Input Start a Self-Timed Write
H L H H H H - Output Read Access

X =Don’t care, H = High, L = Low, High-Z = High Impedance

Table 2. Asynchronous Output Control (See Notes 2 and 3 Below)

OE 1/0 Pin
L Output
H High-Z

Notes: 1. Two separate address strobe inputs are provided and both will load a new base address. ADSP, from the MPU will override
all other functions and cause a read access to the base address. ADSC, from the controller, is affected by WE if ADSP is

inactive, and @SC will start either a read or write cycle to the base address. .
2. The CSp and CS}] inputs are sampled with the addresses when ADSP or ADSC is sampled active. Only if CSp and CS| are

sampled active will WE or OE affect the chip.

3. Any time WE is active when ADSP is inactive, a self-timed write will start.

4. During data read cycles, data is always presented asynchronously with clock after OE becomes low.

5. If the asynchrous OE signal is activated during a self-timed write cycle, 1/O pins will be in High-Z state.

6. OE must not be driven by any controller when setting up for a write cycle, since the data collision would corrupt the write data.
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HM62A932 Series

Pin Description

CLK Clock input signal. It samples all of the input signals except OE.

ADSP Address status input signal from MPU. When activated, a new “base” address is latched and an internal read access is
performed. All other synchronous inputs are ignored when it is sampled active.

ADSC Address status input signal from the cache controller. When activated, a new “base” address is latched. Used during
extended burst, and write-back cases when the cache controller must tell the device what addresses to access.

CSo, CS1 Complementary chip select input signals. These are sampled along with the addresses when ADSP or ADSC is
sampled. For any read/write or data bus activity to occur, CSo must be sampled high and CS| must be sampled low.

A0, A14 Base address input signals. They are sampled when ADSP or ADSC is active. A0—A 14 may change after ADSP or
ADSC samples them. A and Ag are latched and modified by the internal burst counter which XORs the bits in a
certain burst order.

ADV Address advance input signal. When ADV is sampled active, and ADSP and ADSC are both sampled inactive, ADV
will increment the burst counter prior to a read or write access. If ADV and WE are sampled active, the address will
be incremented before a self-timed write starts. If ADV is sampled active with WE inactive, the address will be
incremented before a read access starts.

WE Write enable input signal. When WE is sampled active and ADSP is sampled inactive, a self-timed write will start.
When WE is sampled inactive, a self-timed write will start. When WE is sampled inactive, a read access will start.
Active WE with ADSC active will cause a write to occur.

OE Asynchronous data output enable signal input. When active, the 1/O pins will be driven will be driven with the read
data available inside chip. OE activated while an internal self-timed write is in progress will cause the I/O pins to
be High-Z. OE must be activated while an internal self-timed write is in progress will cause the I/O pins to be
High-Z. OE must be inactive with enough margin before a self-timed write is started to guarantee that no data bus
contention occurs.

1/00, 1/08 Input/Output data pins.

B FUNCTIONAL DESCRIPTION

This cache RAM contains both data and address edge triggered latches to perform high speed synchronous accesses. These latches,
combined with internal self-timed write logic, allow the write decision to be postponed until it is known that a write must be done.

An internal burst address counter is provided to support burst read and burst write cycles. The counter sequences through the four
internal bytes on the rising edge of the clock when inpnt is sampled active. If the device reaches end of the normal burst sequence, the
counter will wrap-around to the initial base address.

The rules for handling the low order address bits during a burst sequence is shown here (the low order address bits):

Initial access: Use base address provided with ADSC or ADSP
Next burst access: Invert only base address Ao
Next burst access: Invert only base address A|
Next burst access: Invert only base address A1-AQ
Next burst access: Wrap-around, use initial base address
G HITACHI
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HMG62A932 Series

B ABSOLUTE MAXIMUM RATINGS

Item Symbol Value Unit
Voltage on any pin relative to Vss VT 0.5 t0+7.0 \%
Power Dissipation Pt 1.2 w
Operating Temperature Range Topr 0to +70 °C
Storage Temperature Range Tstg -55t0 +125 °C
Storage Temperature Range Under Bias Thias —-10 to +85 °C

Note: 1. VT min =-2.5 V for pulse width < 10 ns.

W RECOMMENDED DC OPERATING CONDITIONS (Ta =0 to 70°C)

Parameter Symbol Min. Typ Max. Unit
Suoply Vol Vce 4.5 5.0 5.5 \%
tz

upply Voltage Vss 0 P 0 v
Input High (Logic 1) Voltage VIH 2.2 e 6.0 \%
Input Low (Logic 0) Voltage VIL —0.5%1 — 0.8 \%
Note: 1. VIL min=-2.0V for pulse width < 10 ns.
B DC CHARACTERISTICS (T2 =0to 70°C, Vcc =5V + 10%, VSs = 0V)
Parameter Symbol Min. Typ*! Max. Unit Test Conditions
Input Leakage Current | ILI [ — — 2 HA Ve = Max., Vin = Vss to Vee

Output Disable

Output Leakage Current | ILo 1 — — 10 MHA VIO = Vss to VCC
Active Operating Power
Supply Current Icc - - TBD mA TBD
Output Low Voltage VoL —_ —_— 0.4 \Y IoL =3.2 mA
Output High Voltage VOH 24 — - v IOH=-2.0mA
Note: 1. Typical limits are at VCC = 5.0V, Ta = +25°C and specified loading
B CAPACITANCE (Ta = 25°C, f = 1 MHz)"!
Parameter Symbol Min Max Unit Test Conditions
Input Capacitance Cin — 5 pF Vin =0V
Input/Output Capacitance Cr/o — 10 pF Vyo =0V

Note: 1. This parameter is sampled and not 100% tested.
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HMG62A932 Series

B AC CHARACTERISTICS (Vcc =5V + 10%, Ta =0 to 70°C)

Test Conditions

e Input and Output timing reference levels: 1.5V

¢ Input pulse levels: Vss to 3V
¢ Input rise and fall times: 3ns
e Output load: See figures

5V 5V
1180Q ; 1180Q
Dout Dout 1
100pF* 572Q % T 5pF*
/74
Output Load (A) Output Load (B)
* Including scope & jig. (for toLz & torz)
HM62A932-14 | HM62A932-19 | HM62A932-24 | HM62A932-34
Parameter Symbol - - - - Unit
Min Max Min Max Min Max Min Max

Read Cycle Time ICYC 20 — 25 — 30 — 40 - ns
Clock Pulse High tCH 8 — 9.5 — 11 — 14 — ns
Clock Pulse Low tCL 8 — 9.5 — 11 — 14 — ns
Address Setup Time tAS 3 — 3 e 5 — 5 — ns
ADS Setup Time tADSS 3 — 3 — 5 — 5 - ns
Output Select Setup Time 1CSS 3 — 3 — S — 5 —_ ns
Address Hold Time tAH 2 — 2 — 3 — 3 ns
ADS Hold Time tADSH 2 — 2 — 3 — 3 — ns
Chip Select Hold Time tCSH 2 S 2 — 3 — 3 ns
Input Data Setup Time tDS 3 — 3 — 5 — 5 — ns
ADV Setup Time tADVS 3 — 3 — 5 — 5 — ns
Write Enable Setup Time tWES 3 — 3 — 5 e 5 — ns
Input Data Hold Time tDH 2 —_— 2 — 3 — 3 — ns
ADV Hold Time tADVH 2 — 2 — 3 — 3 — ns
Write Enable Hold Time tWEH 2 - 2 — 3 —_ 3 — ng
Clock to Output Valid tCD — 14 — 19 — 24 — 34 ns
Output Enable Low to Output Valid tOE — 7 — 8 — 9 — 10 ns
Output Enable Low to Output Low-Z toLz*1*2 0 — 0 — 0 — 0 — | ns
Read Data Hold After New Clock tDC 3 — 3 — 3 — 3 — ns
Output Enable High to OQutput High-Z | tonz*!-*2 — 7 — 8 — 9 — 10 | ns
System Clock Skew ISKEW — 1 — 1 — 1 — 1 ns
Frequency 50 40 33 25 MHz
Notes: 1. Transition is measured + 200 mV from steady state voltage with Load (B).

2. This parameter is sampled and not 100% tested.
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HM62A932 Series

B TIMING WAVEFORMS
(1) Read Cycle Followed by Burst with Wait State Added to Data C

teve
h _\tﬂjg\_//—\_/_\_/—\_}{\_/—\_/—\f\_/—
CSo /
tcss  terter{tcsH
o5 \
tanss | tabsH
tas | taH
twes | twen
WE \
/ tADVH
tapvs
— >
ADV
[/ NN\ /
. toe toLz
OE N
tonz |

Sk
>

toz ) tcp
7 ‘
Data Out ) ‘

A-Data from Base ADDR

B-Data from Base ADDR except Ag is now A9

C-Data from Base ADDR except A| is now A|

D-Data from Base ADDR except Ap and A are now A and A]

=5

Note: 1. If ADSP or ADSC goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started.
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HM62A932 Series

(2) Write Cycle Followed by Burst Write with Wait State Added to Data C

aVaVavaVavaVale

taDSH tapss
S
ADSP I / \ /
| tan

o T DOC XD
- VARVAV/A\VAVAN
. \SA\V/A\VAVAR

tapss | tabsH

|1

ADSC
cE \_/
| tos
toH
A O G020
toHz

an

Data Out 7| 1/_\,

A-Data to be written to Base ADDR

B-Data to be written to Base ADDR except Ag is now Ag

C-Data to be written to Base ADDR except A} is now A]

D-Data to be written to Base ADDR except A( and A] are now Ag and A|
E-Data to be written to new Base ADDR loaded by ADSC
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HM62A932 Series

(3) Burst Mixed Read/Write Cycles

ANV /A\VAVAYAVAVA

VAV VARVAVAVAER VA

OE
tps | toH
(o) wo ) wo e -
toe

torz =l tonz

Data in

Data Out RA

RA-Data from Base ADDR

WA-Data to be written to Base ADDR

WB-Data to be written to Base ADDR except Aq is now AQ

WC-Data to be written to Base ADDR except A| is now A|

WD-Data to be written to Base ADDR except Ag and A] are now Ao and A|
WE-Data to be written to new Base ADDR

WE-Data to be written to new Base ADDR except Ag is now A
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HM62A932 Series

(4) Sequencial ADSP/ADSC Cycles

tADSH

tapss | tabsH

taH
tas AIAS tan

. AN\VI\VIERVAVARN

tabvs T tapyn

- NN

T

| A-Data from Base ADDR1
2A-Data from Base ADDR2
2B-Data from Base ADDR2 except Ag is now AQ

2C-Data from Base ADDR2 except A is now A|
2D-Data from Base ADDR?2 except Ag and A are now A and A|

‘s s P T P o B Py
5} S S C:U\a'\ ORTW NEYuUireinenw

\v, Sy SEini
. _\_//_\_/—\_/

*m
Other - tskew
System
Clocks

For this synchronous memory to meet its system timing requirements, the system clock skew must not exceed the specified range.

Larger clock skews will require smaller clock-to-access times (tCD).
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HM62A2016 Series

Dual 8,192-Word x 20-Bit Static Cache Memory

B DESCRIPTION

The HM62A2016 is a high speed 327,680-bit
cache memory organized as two banks of 8,192
words by 20-bits. The device includes dual address
latches, dual chip select latches, data multiplexer
with multiple chip enables and output enables. It
can be used in a cache memory system adopting
Harvard architecture which requires separate
instruction and data storages.

W FEATURES
¢ High speed: up to 33 MHz operation

Address access time: 17/20/25/30 ns

Output enable access time: 7/7/8/8 ns
Dual 8k x 20 memory arrays with data multiplexer
Dual latches for address and chip select inputs
Expandable both in width and depth

L]

Preliminary

T

(CP-52)

it

H PIN ARRANGEMENT

HM62A2016 Series

Az As

As
T

ALEA ALEB
VCC A7 Ag Ag At

As0

TT

As Ay
o

gy gy

Af2
vss
11019

/018
Two separate chip selects zcsv;v
4 52—pin PLCC vee
1016
H ORDERING INFORMATION ::g:s
4
Type No. Access Time Package o
HM62A2016CP-17 17 ns 52-pin V012
HM62A2016CP-20 20 ns PLCC = o
HMG62A2016CP-25 25 ns (CP-52) Ve vog OFA Joo WEB_CS Lot
HM62A2016CP-30 30 ns
(Top View)
M PIN DESCRIPTION
Pin Name Function
A0-A12 Address Inputs
ALEA, ALEB Latch Enables
OEA, OEB Output Enables
WEA, WEB Write Enable
1/00-1/019 Data Inputs Outputs
Cs,CS Chip Selects
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HM62A2016 Series

B BLOCK DIAGRAM
OEA
Latch Enable
Side A (ALEA) WEA
Chip Select (CS) ——o! b _ a W
Chip Select (CS) é
(o]
Latch Write
A 8k x 20 Array Buffer
Address Bus (Ap-A12) Decode Array A S @
|, | Sense
- Amp.
Data Bus
1/00-1/019
MUX
SAense
mp.
Decode 8k x 20 Array (?
Laéch Array B <] Wiite
Buffer
T O D
LatchEnable _____ | e
Side B (ALEB) OEB
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HM62A2016 Series

Signal Description

Signal Name Pin Number Signal Description
A0-A12 3-9 Shared address inputs to both Memory Array A and Memory Array B. Current Ag-A12
46-51 values are latched into Latch A or Latch B by the falling edge of ALEA or ALEB.

ALEA, ALEB 2,52 Latch enable inputs. When ALEA or ALEB is high, Latch A or Latch B is transparent
to address and chip select input values. The falling edge of ALEA and ALEB latches
current inputs at AQ—~A 12 and current states of CS and CS. These latched values remain
applied to the respective memory arrays until ALEA or ALEB transition to a high state.

CS, CS 30,31 Active low and active high chip select inputs. The current states of CS and CS are
latched by the falling edge of ALEA and ALEB. When CS is low and CS is high read
and write access to both arrays is possible. CS should be grounded and CS should be
tied to VCC in applications where no device depth expansion takes place. See the
Depth Expansion Section for a detailed description of the chip select function.

WEA, WEB 24,29 Active low write enable inputs. WEA controls writing into Array A and WEB controls
writing into Array B. Both WEA and WEB must not be both low simultaneously.

OEA, OEB 25,28 Active low output enable inputs. OEA and OEB are used to control driving of stored
data from Array A or Array B onto the 1/O lines during read operations. OEA and OEB
must not be both low simultaneously.

1/00, 1/019 11-13, 15-18 Data inputs and outputs. These are three-state lines that provide data access to both

20-22, 32-34, memory arrays.
36-39,42-44
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HM62A2016 Series

B FUNCTION TABLE

CS CS | ALEA| ALEB WEA WEB OEA OEB Operation 1/O Status

L X *1 *1 X X X X Not Selected Outputs High-Z
X H *1 *1 X X X X Not Selected Outputs High-Z
H L X H H H H Data 1/O’s Disabled Outputs High-Z
H L H X H H L H (%iar‘:ef;f'xd"‘dg‘;ze’; Data Out

H L L X H H L H (Ef‘fghi‘gﬂ c{"dgasys e“;‘) Data Out

H L X H H H H L (%iﬁeﬁfxdﬁgzzeg Data Out

H L X L H H H L (Ef‘ffh';‘;f’x 5:12 elz) Data Out

H L X X X X L*2 L*2 N‘s’glﬁg‘;ﬁ;ﬁ;" —

H L H X L H H H (éxggi:‘xgg’gs‘:s) Data In

H| L L X L H H H Lot A Data In

Hl L | x| x L*3 H L*3 H Not Aliwed in —

H| L X X L*4 H H L*4 Not Allowed in -
]l w [ow || w |ow [ AeeamE T o
H| L X L H L H H it i AN Data In

H| L X X H L¥4 L*4 H Nat Allowed in —

H| L X X H | L3 H L*3 Not Allowed in —

H| L X X L*5 L5 X X Nt Allowed in —

X =Don’t care, H = High, L = Low, High-Z = High Impedance
Notes: 1. CS and CS values shown in the table must have propagated through transparent latches and meet specified chip select setup
times before a deselect operation can occur.
2. If data are read simultaneously from both arrays, an undefined data outputs. Specified AC and DC parameters are not
guaranteed in this state.
3. Simultaneous reading and writing of a single array or of both arrays is not permitted.
4. Simultaneous reading from one array while writing to the other array is not possible.
. Simultaneous writing to both arrays is not permitted during normal R3000 based cache operation.

i
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B FUNCTIONAL DESCRIPTION

The HM62A2016 is a highly-integrated memory
device with several performance-enhancing features
which allow direct interfacing to a MIPS R3000 or
R3000A RISC processor. Two independent address
latches, with fast setup times, are provided on-chip to
allow faster addressing of two 8k x 20 memory arrays,
Array A and Array B. Address inputs and data I/O lines
are shared between the two arrays.

Two sets of OE and WE inputs, coupled with an on-
board multiplexer control read and write access to each of
the arrays. Integrating a 2:1 output data multiplexer on-
chip reduces the problem of data bus contention that may
occur when using discrete SRAMs and multiplexers, and
allows easier synchronization of output enable signals.

OEA and OEB inputs directly control the driving of
stored data at the outputs of the HM62A2016 during read
operations. Fast (7 ns) output enable and disable times are
matched and permit data to be quickly taken off the data
bus as well as driven on. This high level of device feature
integration demonstrated by the HM62A2016 allows con-
struction of a dual 32-kbyte cache memory subsystem by
combining only three devices together to reach the full
60-bit tag plus data width requirements of the MIPS
R3000(a) processor.

The HM62A2016 is designed to permit storage and
retrieval of tag address and cache data information to and
from the two memory arrays in a direct-mapped, split
data/instruction cache format. It is functionally compatible
to and meets all MIPS R3000(A) cache memory timing
requirements. The HM62A2016 fully supports
“pipelined” reads and writes, as described below.

Valid addresses that appear at AO—A 12 inputs are rec-
ognized by on-chip Latches A or B when they are trans-
parent (i.e. when ALEA or ALEB inputs are high).
Current address input values are latched by the falling
edge of ALEA and ALEB.

For an R3000(A) to HM62A2016 cache interface,
addresses are latched during the first phase of a 2-phase
read operation cycle, and valid data appears at outputs
" (I/00-1/019) during the second phase. These addresses
will remain latched and applied to Array A or Array B as
long as ALEA or ALEB remains low. Similarly, for a
write operation, valid addresses are also latched during the
first phase, while data is actually written into the
addressed location during the second phase.

These sequential reads occur in a pipe-lined manner,
where data or instructions are read from one array during
the same phase when addresses for a subsequent read
from the other array are latched. Similarly, alternating
consecutive writes to the two memory arrays are possible
as long as the minimum 2-phase write operation cycle is
met with correct timings.

A write operation to a memory array can occur in the
phase that immediately precedes or follows a read opera-
tion from the other array.

It is not possible to write to or read from both arrays at
the same time. Nor is it possible to do more than one read
or write per phase. It is not possible to read from or write

HM62A2016 Series

to the same array in consecutive phases because of the
minimum 2-phase read/write operation cycle require-
ments. See the Function Table for a detailed listing of pro-
hibited operations, as well as legitimate read and write
modes.

Array A and B are interchangeable and can arbitrarily
be designated as for data or instruction storage.

Depth Expansion

Overview

Each HM62A2016 has a latched active high chip
select input (CS) as well as an active low input (CS).
Depth expansion is_achieved by connecting address line
(A13) into CS and CS inputs of two HM62A2016’s and
grounding or tying to VCC the other remaining chip select
of each device, as shown in figure 1. Corresponding (A or
B) control inputs (OE, WE, and ALE) of depth-expanded
HM62A2016’s should be tied together.

The latched chip select function of the HM62A2016 is
designed to permit one array to be latched “on” (active for
read or write access) while the other corresponding array
of a different davice is turned “off”.

Detailed Description .

The current states of CS and CS are latched on-chip
by the falling edge of ALEA or ALEB. An “array select”
state (both CS =1 and CS = 0), that passes th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>