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MOS MEMORIES Cap a- Config. Pro- Product Number Suffix Characteristics 
city (word x bit) cess (Package Code) 

Access max Ice (mA) 
(ns) max Act./Std-by 

Dynamic RAM 4M 4Mx1 HM5141 OOJP/LJP 
(CP-200A) -12 120 7012 (0.3) 

ZP/LZP (ZP-20) -10 100 80/2 (0.3) 
-8 80 90/2 (0.3) 

-SH 80 90/2 (0.3) 
HM514100AT/ALT (TF-200A) -10 100 80/2 (0.3) 

-8 80 90/2 (0.3) 
-7 70 100/2 (0.3) 

-65 65 110/2 (0.3) 
-6R 60 110/2 (0.3) 

HM514100AS/ALS (CP-200) -10 100 80/2 (0.3) 
AZ/ALZ (ZP-20) -B BO 90/2 (0.3) 
AJ/ALJ (CP-200A) -7 70 100/2 (0.3) 

-65 B5 110/2 (0.3) 
-BR BO 110/2 (0.3) 

HM514101JP (CP-200A) -12 120 7012 
ZP (ZP-20) -10 100 B0/2 

-B BO 90/2 
HM514102JP (CP-200A) -12 120 70/2 

ZP (ZP-20) -10 100 B0/2 
-B BO 90/2 

4M 1Mx4 HM514400JP/LJP 
c (CP-200A) -12 120 7012 (0.3) 

O.B ZP/LZP (ZP-20) -10 100 B0/2 (0.3) 
µm -B 80 90/2 (0.3) 

-BH BO 90/2 (0.3) 
HM514400AT/ALT (TF-200A) -10 100 B0/2 (0.3) 

-B BO 90/2 (0.3) 
-7 70 100/2 (0.3) 

-65 B5 110/2 (0.3) 
-BR 60 110/2 (0.3) 

HM514400AS/ALS (CP-200) -10 100 B0/2 (0.3) 
AZ/ALZ (ZP-20) -8 BO 90/2 (0.2) 
AJ/ALJ (CP-200A) -7 70 100/2 (0.3) 

-B5 B5 110/2 (0.3) 
-6R BO 110/2 (0.3) 

HM514410JP (CP-200A) -12 120 70/2 
ZP (ZP-20) -10 100 B0/2 

-B BO 9012 
-BH BO 90/2 

HM514402JP (CP-200A) -12 120 7012 
ZP (ZP-20) -10 100 B0/2 

-B BO 90/2 
HM514412JP* (CP-20DA) -12 120 70/2 

ZP* (ZP-20) -10 100 B0/2 
-B BO 90/2 

4M 512KxB HM514800JP* (CP-2BO) -10 100 90/2 
ZP* (ZP-2B) -B BO 100/2 

-7 70 110/2 

DRAM Module 32M 4MxB HB5BA4BA (SIP-30) -12 120 560/1B 
AT (SIP-30) -10 100 640/16 
B (SIM-30) -B BO 720/1 B 

-BF BO 720/1 B 
HB56B48A (SIP-30) -12 120 5B0/1B 

AT (SIP-30) -10 100 B40/1B 
B (SIM-30) -B BO 720/1 B 

HB56C4BA (SIP-30) -12 120 560/1 B 
AT (SIP-30) -10 100 B40/1B 
B (SIM-30) -B BO 720/1 B 

3BM 4Mx9 HB56A49A (SIP-30) -12 120 B30/18 
AT (SIP-30) -10 100 720/1 B 
B (SIM-30) -B 80 B10/1 B 

HB5BA49B (SIM-30) -BF BO B10/1 B 
HB5BA49BR (SIM-30) -12 120 B30/1B 

-10 100 720/1 B 
c -B 80 810/1 B 

O.B HB5BB49A (SIP-30) -12 120 B30/1B 
µm AT (SIP-30) -10 100 720/18 

B (SIM-30) -B BO B10/1B 
HB5BC49A (SIP-30) -12 120 B30/18 

AT (SIP-30) -10 100 720/1 B 
B (SIM-30) -B 80 B10/1B 

32M 1Mx32 HB5B0132BR (SIM-72) -12 120 5B0/1B 
-10 100 B40/1B 
-B BO 720/1 B 

-BF 80 720/1 B 
B4M 2Mx32 HB5B0232B (SIM-72) -12 120 B00/32 

-10 100 B80/32 
-B BO 7B0/32 

-BF BO 760/32 
3BM 1 Mx3B HB5B013BB/BR (SIM-72) -12 120 7B0/24 

-10 100 BB0/24 
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MOS MEMORIES 

DRAM Module 

Static RAM 

Pseudo SRAM 
SRAM Module 
EPROM 

FLASH-EEPROM 

MASI< ROM 

Multi port 
Video RAM 

Ca pa-
city 

72M 

lM 

4M 

4M 

4M 

lM 

4M 

BM 

16M 

lM 

Config. Pro-
(word x bit) cess 

2Mx36 c 
0.8 
µm 

256Kx4 c 
0.8 
µm 

128Kx8 

512Kx8 c 
0.8 
µm 

512Kx8 c 
0.8 
µm 

256Kxl 6 c 
0.8 
µm 

128Kx8 c 
0.8 
µm 

512Kx8 
256Kx16 

512Kx8 
256Kxl 6 
512Kx8 

c 
0.8 
µm 

lMxB 
512Kx16 

1Mx8 

2Mx8 
1Mx16 

RAM 
256Kx4 

SAM 
512x4 
RAM c 

128Kx8 0.8 
SAM µm 

256x8 

Product Number Suffix Characteristics 
(Package Code) 

Access max Ice (mA) 
(ns) max Act/Std-by 

HB560236B (SIM-72) -12 120 820/48 
-10 100 940/48 
-8 80 1060/48 

-BF 80 1060/48 

HM624256P (OP-28) -45 45 12012 
JP (CP-280) -35 35 

HM624257JP (CP-320) -45 45 12012 
-35 35 

HM628128P/LP (OP-32) -12 120 7012 (0.05) 
FP/LFP (FP-320) -10 100 

-8 85 
-7 70 

HM628128LFP-xxSL -12 120 70/2 (0.05) 
(FP-320) -10 100 

-8 85 
HM628128LT /LR (TFP-320) -12 120 7012 (0.05) 

-10 100 
-8 85 

HM6585120P/LP (OP-32) -12 120 7512 (0.2) 
OFP/LFP -10 100 

(FP-320) -8 80 

HM66205L (OM-32A) -12 120 80/(0.4) 
-10 100 
-8 85 

HN27C4096G (OG-40A) -15 150 100 (1 OMHz) 
-12 120 /0.02 
-10 100 

HN27C4096CC (CC-44) -15 150 100 (1 OM Hz) 
-12 120 /0.02 
-10 100 

HN27C4096CP* (CP-44) -15 150 TBO 
-12 120 

HN29C101P (OP-32) -15 150 TBO 
-12 120 

HN29C1 OlT* (TFP-320A) -15 150 TBO 
-12 120 

HN62414P (OP-40) 200 50/0.03 
HN62414FP (FP-44A) z 170 

F (FP-48) 
HN62444BP* (OP-40) 100 50/0.03 

BCP* (CP-44) 
HN62314BP (OP-32) 200 50/0.03 

BF (FP-320A) z 170 
HN62444P (OP-40) 100 50/0.03 

FP (FP-44A) 
F (FP-48) 
TFP (TFP-44) 

HN62344BP 100 50/0.03 
BF 

HM62408P (OP-42) 200 50/0.03 
FP (FP-44A) 
F (FP-48) 

HN62308BP (OP-32) 200 50/0.03 
BF (FP-320) 

HN624016P (OP-42) 200 50/0.03 
F (FP-48) 

HM534251 A/3AJP* -10 100125 100/7 
(CP-280) -8 80125 115/7 

AZP* (ZP-28) 

HM538121A/3AJP* -10 100125 TBO 
(CP-400) -8 80125 

•under development 
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SUBMICRON MOS MEMORY SHORTFORM 

FOREWORD 

May,1990 

This is the first edition of the Hitachi Submicron MOS Memory Shortform. 
It contains information about the currently available Hitachi Submicron Memory 
Products. 

All products are designed and manufactured with leading edge 0.8 micron design 
rules. This technology provides many advantages to engineers and sy~tem desig
ners, including higher density, faster speeds, lower power, and increased package 
variety - particularly in modules. 

This book contains an overview of all DRAM with x 1, x 8, x 9, x 16, and x 18 
configurations; through-hole ZIP and surface mount SOJ packages; standard and 
low power options; and with four operating modes including fast page,write per 
bit, nibble and static columns. Hitachi also offers 4 Megabit DRAMS in 300 mil 
wide SOJ packages and TSOP packages. Modules are described with data widths 
of x 8, x 9, x 32 and x 36. 

Other devices are in design and in the inital stages of production. In addition to the 
information included here, Hitachi can supply devices and data sheets with 60 and 
65ns access times. Ask for: 

HM5141 OOAJ/ AZ-65 
HM5141 OOAJ/ AZ-6R 
HM514400AJ/ AZ-65 
HM514400AJ/AZ-6R 

In addition to the 4 Megabit DRAM devices and modules, all other submicron pro
ducts like 1 Megabit EPROM, 4 Megabit PSRAM, 4 Megabit EPROM, 1 Megabit 
Flash EEPROM and 4, 8, 16 Megabit MaskROMS are also included in this short
form. 

New designs will continue to evolve from this advanced technology. Faster speeds, 
slimmer packages, devices with wider data busses and an increasing variety of 
modules, including custom designs, will meet the requirements of specific custo
mers and applications. 

For additional information, contact the nearest Hitachi Europe Ltd. sales office, 
Representative or Distributor. For your convenience. Hitachi sales locations are 
listed at the end of this book. 

Copyright© Hitachi, Ltd., 1989, 1990 · All rights reserved. 

@HITACHI 
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This document contains information on new products. 

Specifications and information contained herein are 

Subject to change without notice. 
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•PACKAGE INFORMATION 

• Dual-in-line Plastic 

•DP-168 

19.2(0 756) 
.___ 20 32max 

/16 (0800max) 9 / 

~~:::::JJI~:! 
I 
~~ .w~ - 7.62 

<oo35l <0051) .s ~ • ~ r<o 3oo)i 

-~~ .. h~ . 
ci 3 ~~ 
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• Dual-in-line Plastic 

•DP-22NB 

27 .90max.( l.098max.) 
22 12 

i:::::;:,:1~! 
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V\~~~ _J_ -! i ~~ 
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• Dual-in-line Plastic 

• DP-28 

•DP-28N 
36.0(1.•11) 

37.32mH.( I .•70max.) 
21 

-W-
1.30(0.051) 

•DP-32 I 41.9(1.650) 
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(0.600) ·1 
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----------------------------PACKAGE INFORMATION 

• Dual-in-line Plastic Unit; mm (inch) Scale 1 /1 

•DP-42 

52 8(2 079) 

53. 7m1x.(2. I I 4m1x.) 

42 22 

I II .. 
~ (0.047) 

21 

15.24 
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• CERDIP 

•DG-20N •DG-22N 

25.16(0.991) 

2.54 1 0.25 
(0 100:1"0010) 
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•Zigzag-in-line Plastic 

•ZP-16 

. " " .. 
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•Flat Package 

•FP-240 

I 5.80(0.622) 
16.21 mu.(0.638mu.) 

c c 
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• Flat Packages (continued) 

e FG-280 

• TSOP Packages 

• TFP-320 
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• Leadless Chip Carrier 

e CG-22A • CG-28 
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"'e 14 20 
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• Flat Package (J-bend Leads) 

• CP-18 
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• CG-288 
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• Flat Packages (J-Bend Leads) (continued) Unit: mm (inch) Scale 1112 

• CP-320 • CP-400 

.. " 
~ 

I _Jb .. ., ,. 
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HM514100JP/ZP-8/10/12 
4,194,304-Worcl x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100 has realized. higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514100 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

,'c Si!lgle 5 V (±10%) 

* High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

* Low power dissipation 
- Active mode 

49S mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

-le Test function 

Ordering Informations 

Part No. Access 
HM514100JP-8 80 ns 
HM514100JP-10 100 ns 
HM514100JP-12 120 ns 
HM514100ZP-8 80 ns 
HM514100ZP-10 100 ns 
HM514100ZP-12 120 ns 

@HITACHI 

350 

400 

Package 

mil 20-pin 
. plastic SOJ 

mil 20-pin 
plastic ZIP 
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• HM514100JP Series 
H IT ACH I P IN NO • 

• HM514100ZP Series 
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. Pin Description . 

-- - ----·Pin Name· - -·--· - Function 
- AO - · AlO -Address Input 

,_. ________ AO."'.". A9 .. Refresh .Address Input 
DIN Data-in 
DOUT· Data-out 
RAS · · Row Address -Strobe 

·cXs· ··co1umn ·Address ·strobe 
WE"-· · --Read-/-Write Enable 

- .vcc .. Power .. (+SV). 
vss Ground 
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Rev. 3 
Feb. 23, 1990 

HM514100LJP/LZP-8/10/12 
(Low Power Version) 

4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,3.04 word x 
1 bit. HM514100 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514100 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

* High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

,., Low power dissipation 
- Active mode 

495 mW / 440 mW I 385 mW (max) 
Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (128 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

-Ir Test function 

* Battery back up operation 

Ordering Informations 

. Part No. Access 
HM514100LJP-8 80 ns 
HM514100LJP-10 100 ns 
HM514100LJP-12 120 ns 
HM514100LZP-8 80 ns 
HM514100LZP-10 100 ns 
HM514100LZP-12 120 ns 

@HITACHI 
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400 

Package 

mil 20-pin 
plastic SOJ 

mil 20-pin 
plastic ZIP 
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Pin Out 

• HM514100LJP Series • HM514100LZP Series 
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Pin Description 

Pin Name Function 
AO - AlO Address Input 
AO - A9 Refresh Address Input 

DIN Data.:. in 
DOUT Data-out 
RAS Row Address Strobe 

Column Address Strobe 
Read / Write Enable 

vcc Power (+SV) 
vss Ground 

24 
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* DC Electrical Characteristics (Ta = O to +70 °C , Vee = 5 V ± 10 %, Vss = o V) 
HM514100L HM514100L HM514100L 

-8 -10 -12 
Parameter Symbol Min Max · Min Max Min Max Unit Test Conditions Note 

Operating 
current 

Standby current 

Icc1 90 80 

2 2 

70 mA RAS,~ cycling 
tRc = min 

TrL interface 
2 mA RAS,CAS=VIH 

Dout=High-Z 
CMOS interface 
RAS,CAS and WEC!: 

1,2 

200 200 200 µA Vcc-0.2V or S 6.5 V 

RAS-only 
refresh current 

Standby current 

CAS-before-'RAS' 
refresh current 

Fast page mode 
current 

Ices 

90 80 

5 5 

90 80 

90 80 

Address and Din: 
stable 

Dout=High-Z 

70 mA tRc = min 

RAS = VIH 
5 mA CAS = VIL 

Dout = enable 

70 mA tRc = min 

70 mA tpc = min 

tRc = 125 µs 
tRAS S 1 µs 

2 

1,4 

1,3 

Battery'back up 
operating current 
(standby with CBR Icc10 300 300 

Vcc·0.2V s VIH s 6.SV 
300 µA OV S VIL S 0.2V 

refresh) 

Input ·leakage 
current 

Output leakage 
current 

-10 

I Lo -10 

10 -10 10 -10 

10 -10 10 -10 

10 µA 

10 µA 

WE = Vrn 
Address and Din: 
stable 

Dout=High-Z 

0 V < Vin < 7 V 

0 V < Vout < 7 V - --
Dout = disable 

Output high 
voltage 2.4 Vee 2.4 Vee 2.4 Vee V High Iout = -5 mA 

Output low 
voltage 

Note: 1. 

VoL 0 0.4 0 0 0.4 v Low lout = 4.2 mA 

Ice depends on output load condition when ~he device is selected, 
Ice max is specified at the output open condition. 

2. Address can be changed once or less while RAS = VIL· 
3. Address can be changed o~ or less while CAS = VrH· 
4. Clock voltages (RAS and CAS) must be applied simultaneously with 

or prior to applying supply voltage. 

@HITACHI 
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HM514100JP/ZP-8H 
4,194,304-Word x 1-Bit Dynamic Random Access Memory 

·Description 

The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100 has realized higher density, higher performance and. 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514100 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature Ordering Informations 

* Si~gle 5 V (±10%) Part No. Access Package 

* High speed HM514100JP-8H 
· · · 350 mil 20-pin 

80 ns . plastic SOJ 
- Access time 

8~ ns (max) 

* Low power dissipation 
- Active mode 

495 mW (max) 
- Standby mode · 11 mW (max) 

* Fast page mode capability 

HM514100ZP-8H 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

* Test function 

@HITACHI 

80 ns 400 mil 20- pin 
plastic ZIP 
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• HM514100JP Series 
HITACHI PIN NO. 

• HM514100ZP Series 
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Pin Description 

: Pin Name Function 
:Ao -: AlO. :Address Input. 
:AO -. A9 :Refresh Address Input 

DIN : :Data-irt 
DOUT: ·Data-out 
RAS Row Address Strobe 
cAS :Column:Address Strobe 

I 

·R~ad· /:Write Enable 
vcc :Power (+SV) 
vss Ground: 

@HITACHI 
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HM514101JP/ZP-8/10/12 
4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514101 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514101 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514101 offers Nibble Mode 
as a high speed access mode. 

Multiplexed address input permits the HM514101 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

* High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

* Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Nibble mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- GAS-before-RAS refresh 
- Hidden refresh 

"'' Test function 

Ordering Informations 

Part No. Access 
HM514101JP-8 80 ns 
HM514101JP-10 100 ns 
HM514101JP-12 120 ns 
HM514101ZP-8 80 ns 
HM514101ZP-10 100 ns 
HM514101ZP-12 120 ns 

@HITACHI 

350 

400 

Package 

mil 20-pin 
plastic SOJ 

mil 20-pin 
plastic ZIP 
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Pin Out 

• HM514101JP Series 
HITACHI PIN NO. 
!JEDEC PIN O. 

• HM514101ZP Series 
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Pin Des.cription. 

·Pin· Name ·Function 
AO . .., .AlO .Address Input 
AO - A9 Refresh Address Input 

DIN Data-in 
DOUT Data-out 
"RAS". ·Row· Address Strobe 
-~·· Column ·Address Strobe 
w ... Read./~rite Enable 
vcc Power (+SV) 
vss Ground 
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HM514102JP/ZP-8/10/12 
4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HMS14102 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514102 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514102 offers Static Column 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514102 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature Ordering Informations 

* S~ngle 5 V (±10%) Part No. Access Package 

-Ir High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

~·r Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Static column mode capability 

* 1,024 refresh cycles ---- (16 ms) 

·* 3 variations of refresh 
- RAS-only refresh 
- CS-before-RAS refresh 
- Hidden refresh 

-Ir Test function 

HM514102JP-8 
HM514102JP-10 

. HM514102JP-12 
HM514102ZP-8 
HM514102ZP-10 
HM514102ZP-12 

~HITACHI 

80 ns 
350 mil 20-pin 100 ns plastic SOJ 120 ns 

80 ns 400 mil 20-pin 100 ns 
plastic ZIP 120 ns 
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Pin Out 

• HM514102JP Series • HM514102ZP Series 
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Pin Description 

Pin Name Function 
AO - .AlO Address Input 
AO - A9 Refresh Address Input 

DIN Data-in 
DOUT Data-out 

Row Address Strobe 
Chip Select 

WE Read / Write Enable 
vcc Power (+SV) 
vss Ground 

32 
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Rev. 2 
Jan. 12 , 19 9 0 

HM514100AJ/AS/AZ-7/8/10 
4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description ·· 

The Hitachi HM514100A is a CMOS dynamic RAM organized 4,194,304 word x 
Lbit_ ... J{M514JOOA. ha_s _realized _higher .. density, .higher performance. and 
various functions by employing 0. 8 µm CMOS process techno_logy _ ~nd _S()me 
new ·cMos· dr-cuh -deSigri -techiioiOgies ... The. HM.5i4iOoA offers Fast Page 
~ode ·as··a high··s·peed access· mode·.-···- ·· · -·······-· ····· 

Multiplexed address input permits-the -HM514100A·to be packaged-in stan
dard .350"'."mil. 20-pin plastic SOJ, standard .300-mil 20-pin plastic SOJ and ·. 
?O-_P~I1. plast_ic _ ZIP. . ......... . 

Feature ····------·-----'--·--·- ................................. . Ordering Informations 

* High· speed· 
- Access time 

_ .. 70 ns/80 ns/100 ns (max) . 

* Low power dissipation 
Active mode 
··· · 550 mW/495 mW/440 mW (max) 

- Standby mode . 11 mW (max) 

* Fast page mode capability 

···-····-··-·-

Type No. 
HM514100AJ-7 
HM514100AJ-8· 
HM514100AJ-10 
HM514100AS-7. 
HM514100AS-8 

· HM514100AS-10 
HM514100AZ-7 
HM514100AZ-8 
HM514100AZ-10 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

* Test function 

@HITACHI 

Access Time 
70 ns 

.... 80 ns· 
100 ns 

. .. 70 ns .. 
80 ns 

100 ns 
70 ns 

. 80 ns 
100 ns 

. - . . - - - . . . ····-·· ···------··· 
Package 

350-mil 20-pin 
· · · -plastic ·soJ · 
(CP-20DA2 

300-mil 20-pin 
plastic. SOJ 

(CP-20D) 
400-mil 20-pin 

plastic.ZIP 
(ZP-20) 
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Pin Out 

• HM514100AJ Series 
_HM514100AS Series 

• HM514100AZ Series 

Hitachi Pin_ No. JEDEC Pin No. 
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(Top View) (Bottom View) 

Pin Description 

Pin Name·· Function 
AO - AlO Address Input 
AO - A9 Refresh Address Input 

Din Data-in 
Dout Data-out 
RAS Row Address Strobe 

Column Address Strobe 
Read / Write Enable 

vcc Power (+5V) 
vss Ground 
NC No Connection 

@HITACHI 



Outline Dimensions 

• HM514100AJ Series (CP-20DA) 
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Outline Dimensions (Continued) 

• HM514100AZ Series (ZP-20) 
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H M514101 AJ/ AS/ AZ-7 /8/10 
4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514101A is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514101A has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514101A offers Nibble Mode 
as a high speed access mode. 

Multiplexed address input permits the HM514101A to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* S~ngle 5 V (±i0%) 

-Ir High speed 
- Access time 

70 ns / 80 ns / 100 ns (max) 

* Low power dissipation 
- Active mode 

550 mW / 495 mW / 440 mW (max) 
- Standby mode 11 mW (max) 

* Nibble mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

-Ir Test function 

Ordering Informations 

Part No. Access 
HM514101AJ-7 70 ns 
HM514101AJ-8 80 ns 
HM514101AJ-10 100 ns 
HM514101AS-7 70 ns 
HM514101AS-8 80 ns 
HM514101AS-10 100 ns 
HM514101AZ-7 70 ns 
HM514101AZ-8 80 ns 
HM514101AZ-10 100 ns 

@HITACHI 

Package 
350 mil 20-pin 
plastic SOJ 

(CP-20DA) 
300-mil 20-pin 
plastic SPJ 

(CP-20D) 
400 mil 20-pin 
plastic ZIP 

(ZP-20) 
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Pin Arrangement 

• HM514101AJ Series 
HM514101AS Series 

• HM514101AZ Series 

Hitachi Pin No. 

\JEDEC 

D•n M 
(As 

l Oout 
v., 

5 Din 
'WE 

7 iiAS 
A10 

9 NC 

11 AO 

Al 1l 
1l Al 

15 Yee 

17 Al 

19 A7 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - AlO Address Input 
AO - A9 Refresh Address Input 

Din Data-in 
Dout Data-out 
RAS Row Address Strobe 
GAS Column Address Strobe 
WE Read / Write Enable 
vcc Power (+SV) 
vss Ground 

@HITACHI 



Outline Dimensions 

• HM514101AJ Series (CP-20DA) 
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Outline Dimensions (Continued) 

• HM514101AZ Series (ZP-20) 
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HM514100ASLJ/ASLS/ASLZ-7/8/10 
(Super Low Power Version) 

4,194,304-Word x 1-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514100A is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100A has realized.higher density, high.er performance and 
various filnctions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514100A offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514100A to be packaged in stan
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. 

Feature Ordering Informations 

* Single 5 V (±10%) Type No. Access Time Package 

* Hign speed 
- Access time 

70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

550 mW/495 mW/440 mW (max) 

- Standby mode ·11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- GAS-before-RAS refresh 
- Hidden refresh 

~·c Test function 

* Data Retention Operation 

HM514100ASLJ-7 
HM514100ASLJ-8 
HM514100ASLJ-10 
HM514100ASLS-7 
HM514100ASLS-8 
HM514100ASLS-10 
HM514100ASLZ-7 
HM514100ASLZ-8 
HM514100ASLZ-10 

@HITACHI 

70 ns 350-mil 20-pin 
80 ns plastic SOJ 

100 ns (CP-20DA) 
70 ns 300-mil 20-pin 
80 ns plastic SOJ 

100 ns (CP-200) 
70 ns 400-mil 20-pin 

. 80 ns plastic ZIP 
100 ns (ZP-20) 
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Pin Out 

• HM514100ASLJ Series 
HM514100ASLS Series 

Hitachi Pin No. JEDEC Pin No. 

• HM514100ASLZ Series 

A9 

CAS 

Dout 

v,. 
Din 

WE 

RAS 

AlO 

NC 
NC 10 

Al 12 

AO A3 14 

Al 10 17 
A4 16 

A2 11 A6 
A6 18 

A3 12 AS A7 

Vee 14 
AS 20 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - AlO Address Input 

"AO - A9 Refresh Address Input 
Din Data-in 
Dout Data-out 

Row Address Strobe 
Column Address Strobe 

WE Read / Write Enable 
VCC Power (+5V) 
vss Ground 
NC No Connection 

@HITACHI 



* DC Electrical Characteristics (Ta - 0 to +60 °C , Vee - 5 V ± 10 %, Vss - 0 V) 

Parameter 

Operating 
current 

Standby current 

RAS-only· 

refresh current 

Standby current 

GAS-before-RAS 
refresh current 

Fast page mode 
current 

Data Re~ention 
current 
(Equivalent 

HM514100A 
-7 

HM514100A 
-8 

Symbol Min Max Min Max 

100 90 

2 2 

100 100 

100 90 

Ices 5 5 

Icc6 100 90 

Icc1 100 90 

Icc10 150 150 

HM514100A 
-10 

Min Max Unit Test Conditions 

80 

2 

100 

80 

5 

80 

80 

150 

mA 

mA 

µA 

RAS,m cycling 
tRc = min 

TTL interface --
RAS,CAS=VIH 
Dout=High-Z 
CMOS interface 
RAS, GAS = Vrn 
WE, Address and 

Din = VIH or VrL 
Dout=Hi h-Z 

mA tRc = min 

RA = Vrn 
mA GAS = VIL 

Dout = enable 

mA tRc = min 

mA tpc = min 

tRc = 250 µs 
.!RAS _::: 200 ns 
WE = VIH• GAS = VrL 

µA Address and Din 

Note 

1,2 

4 

2 

1 

1,3 

Refresh Time 
is 256 ms) 

= VIH or VIL 4 

Input leakage 
current 

Output leakage 
current 

Output high 
voltage 

-10 10 

-10 10 

2.4 Vee 

-10 10 

-10 10 

2.4 Vee 

-10 10 µA 

-10 10 µA 

2.4 Vee v 

Dout =·High-Z 
4.o v.::: Vee.::: s.s v 

0 V < VIN _::: 7 V 

0 V _::: VoUT _::: 7 V 
DoUT = disable 

High IoUT = -5 mA 

Output low 
voltage 0 0.4 0 0.4 0 0.4 V Low IoUT = 4.2 mA 

Note: 1. Ice depends on output load condition when the device is selected, 
Ice max is specified at the output open condition. 

2. Address can be changed once or less while RAS = VIL· 
3. Address can be changed once or less while GAS = VrH· 
4. Vcc-0.2 V < VIH _::: 6.5 V and 0 V _::: VIL _::: 0.2 V 

@HITACHI 
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Outline Dimensions 

• HM514100ASLJ Series (CP-20DA) 

17.00(0.669) 
17.2?max(0.680max) 

20 1 

0.43±0.10 11 

(0.017±0.004) 
ll.27(0.050)1 

• HM514100ASLS Series (CP-20D) 

16.90(0.665) 
j17.27max(0.680max~ ,,........ 

[

0

:::: ::::ll!li 
1 II 10 '-' 

9. 74(0.029) lO 8 

o.43±0.10 11 

(0.017±0.004) 

"' . • C> 
C> +• 
+• co 
C> M 
Lr.> .--< 

·c;; 
M'-' 

11.27(0.050)1 

0 0.10(0.004) 

Unit: mm(inch) 

,,.-... 
(I Cl 
00 

.... "'" 00 
NN I. 
It 00 

00 t I 
t I ~ 
C> 0) 
~ C> 

~o 
tl====~---+'-' 

8.13±0.25 
(0.320±0.01) 

,,.-... 

'"""'" a:iai NN 00 
'' 00 

00 '' 
t I 00 
C> t I 
~~ 

• 0) 
cN C> 

C> 
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Outline Dimensions (Continued) Unit: mm(inch) 

• HM514100ASLZ Series (ZP-20) 

25. 61(1.008) 
26.llmax(l.028max) 

~ 

K 
cu 
ll 

0 
0 

"": 
e 
~ 

o.2s:a:~~ c .... 
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0 -- [2. 54 (0.100~ e 

@HITACHI 
45 



46 



,,,,,~,~~rJ:J:l•J•]l[eij 

Rev. 0 
Feb. 23, 1990 

HM514400ASLJ/ASLS/ASLZ-7/8/10 
(Super Low Power Version) 

1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514400A is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. HM514400A has realized higher density, higher performance and 
various functions by. employing 0.8 µm CMOS process.technology and some 
new CMOS cir·cui t design technologies. The HM514400A offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514400A to be packaged in stan
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. 

Feature Ordering Informations 

-It _Single 5 V (±10%) Type No. Access Time Package 

* Higli speed 
- Access·time 

70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

550 mW/495 mW/440 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

-It Test function 

* Data Retention Operation 

HM514400ASLJ-7 
HM514400ASLJ-8 
HM514400ASLJ-10 
HM514400ASLS-7 
HM514400ASLS-8 
HM514400ASLS-10 
HM514400ASLZ-7 
HM514400ASLZ-8 
HM514400ASLZ-10 

@HITACHI 

70 ns 350-mil 20-pin 
80 ns plastic SOJ 

100 ns (CP-20DA). 
70 ns 300-mil 20-pin 
80 ns plastic SOJ 

100 ns (CP-20D) 
70 ns 400-mil 20-pin 
80 ns plastic ZIP 

100 ns (ZP-20) 

47 



'1111~/:j ~ 'l:J:l•] ']lfijj········ 
Pin Out 

• HM514400ASLJ Series • HM514400ASLZ Series 
HM514400ASLS Series 

Hitachi Pin No. JEDEC Pin No. 

OE 
v., CAS 

1102 llOl 

1/04 

we v,. 
1/01 

RAS 
1/02 

A9 WE 

RAS 

A9 10 

11 AO 

Al 12 

ll A2 
AO AS Al 14 

Al A7 
15 Vee 

A2 A6 17 AS 

A6 
Al 12 AS 19 A7 

Vee 
AB 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
I/01 - I/04 Data-in f Data-out 

RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OE Output Enable 
vcc Power (+5V) 
VSS Ground 

48 
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* DC Electrical Characteristics (Ta - 0 to +60 °C , Vee - 5 V ± 10 %, Vss - 0 V) 

Parameter 

Operating 
current 

Standby current 

RAS-only 

refresh current 

Standby current 

GAS"- before-RAS 
refresh current 

Fast page mode 
current 

Data Re'!:ention 
current 
(Equivalent 

HM514400A 
-7 

HM514400A 
-8 

Symbol Min Max Min Max 

100 90 

2 2 

Icc2 

100 100 

100 90 

Ices 5 5 

Icc6 100 90 

100 90 

Icc10 150 150 

HM514400A 
-10 

Min Max Unit Test Conditions 

80 

2 

100 

80 

5 

80 

80 

150 

mA 

mA 

µA 

'RAS, 'CA'S' cycling 
tRc = min 

TTL interface --RAS,CAS=Vrn 
Dout=High-Z 
CMOS interface 
RAS,CAS = Vrn 
WE, OE, Address and 

Din = VIH or VIL 
Dout=Hi h-Z 

mA tRc = min 

= Vrn 
mA CAS = VIL 

Dout = enable 

mA tRc = min 

mA . tpc = min 

tRc = 250 µs 
tRAS :: 200~ 
VE = VIH• CAS = VIL 

µA OEJ Address and Din 

Note 

1,2 

4 

2 

1 

1,3 

R,efresh Time 
-is 256 ms) 

= VIH or VIL 4 

Input leakage 
current 

Output leakage 
current 

Output high 
voltage 

Output low 
voltage 

-10 10 

-10 10 

2.4 Vee 

0 0.4 

-10 10 

-10 10 

2.4 Vee 

0 0.4 

-10 10 

-10 10 

2.4 Vee 

0 0.4 

µA 

µA 

Dout = High-Z 
4.o v:: Vee:: 5.5 v 

0 V :: VIN :: 7 V 

o v :: Vmrr :: 7 v 
DoUT = disable 

V High IoUT = -5 mA 

V Low IoUT = 4.2 mA 

Note: 1. Ice depends on output load condition when the device is selected, 
Ice max is specified at the output open condition. 

2. Address can be changed once or less while RAS = VIL· 
3. Address can be changed once or less while CAS = VIH· 
4. Vcc-0.2 V < VIH ~ 6.5 V and 0 V ~ VIL ~ 0.2 V 

@HITACHI 
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Outline Dimensions 

• HM514400ASLJ Series (CP-20DA) 

17.00(0.669) 
17.27max(0.680max) 

20 1 

0.43:':0.10 .II 
(0.017:!0.004) 

• HM514400ASLS Series (CP-20D) 
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/17.27max(0.680max~ 

[
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:::: · ::::nil~ 
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C> t I 
'<l' ~ 

• O"J 
N 0 
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(0.264±0.011) 
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Outline Dimensions (Continued) 

• HM514400ASLZ Series (ZP-20) 

25. 61 1. 008) 
26.llmax(l.028max) 

.. 
Ii 
"' -
0 -
c .... 
s 

0 
co 
N 

,..... .. 
r:I s 

0 
0 .... 
e 
,..... 
c .... 
s-e -e 

Unit: mm(inch) 
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@HITACHI 
51 



52 



,,,,,~,~~ri:J:l•J•ll[eij 

Rev. 5 
Dec. 29, 1989 

HM514400JP/ZP-8/10/12 
1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048~576 word x 
4 bit. HM514400 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514400 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* S~ngle 5 V (±10%) 

~·: High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

* Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 

GAS-before-RAS refresh 
- Hidden refresh 

-!: Test function 

Ordering Informations 

Part No. Access 
HM514400JP-8 80 ns 
HM514400JP-10 100 ns 
HM514400JP-12 120 ns 
HM514400ZP-8 80 ns 
HM514400ZP-10 100 ns 
HM514400ZP-12 120 ns 

@HITACHI 

350 

400 

Package 

mil 20-pin 
plastic SOJ 

mil 20-pin 
plastic ZIP 

53 



Pin Out 

• HM514400JP • HM514400ZP Series 

l/OL Vss 
CAS 

I 0E 

1/02 2 19 I/04 3 I/ OJ 

I/OJ 
l/Oc 4 

\IE. 3 18 5 Vss 

m CAS l/Ot 6 
17 7 1/0 2 

A9 Of. WE 8 
16 9 RAS 

A9 10 
II Ao 

AO LS "8 A1 12 
13 ,\ 2 

Al 7 H A7 A.1 14 
15 Vee 

A2 13 A6 Ac 16 
17 As 

AJ 9 12 AS A; 18 

Al· 
19 A1 

Vee 10 II As 20 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
I/01 - I/04 Data-in / Data-out 

RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OE Output Enable 
vcc Power (+5V) 
vss Ground 

54 
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Rev. 1 
Dec. 29, 1989 

HM514400JP/ZP-8H 
1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit.· HM514400 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514400 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature Ordering Informations 

* Single 5 V (±10%) Part No. Access Package 

* High speed HM514400JP-8H 
- Access time 

80 ns 350 mil 20-pin 
plastic SOJ 

80 ns (max) 

,., Low power dissipation 
- Active mode 

495 mW (max) 
- Standby mode 11 mW (max) 

* Fast page mode capability 

HM514400ZP-8H 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

·k Test function 

~HITACHI 

80 ns 400 mil 20-pin 
plastic ZIP 
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Pin Out 

• HM514400JP • HM514400ZP Series 

1/01 Vss 
CAS 

OE 

1/02 2 19 1/04 3 I/ OJ 

\IE. I/OJ 1/0• 4 
3 18 5 V SS 

RXs 17 CAS l/Q I 
7 1/02 

A9 16 or. WE 8 
9 RAS 

A9 10 
11 Ao· 

AO 15 A8 A1 12 
13 A• 

Al 1 H A7 A_J 14 
15 Vee 

A2 8 13 A6 A• 16 

A.S 
17 As 

Al 9 12 As 18 
Vee A'• 19 AT 

10 11 At 20 

(Top View) (Bottom View) 

. . 
Pin J?e~cription 

; Pin:N~me . . Function 
AO -:A9 :Address Input : 
AO -:A9 Refresh Address Input 

·: I Io 1 : - : I I 04 : Data7in /:Data-out: 
RAS Row Address:strobe 
CAS ·· :Column Address Strobe 
WE. ;Read:/ Write Enable 
.OE: .. :Output ,Enable : 
vcc .Power ( +SV): ~ 

vss :Ground· 

56 
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Rev. 3 
Feb. 23, 1990 

HM514400LJP/LZP-8/10/12 
(Low Power Version) 

1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. HM514400 has realized higher density, higher· performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514400 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

"'' High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

* Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (128 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

~·, Test function 

* Battery back up operation 

Ordering Informations 

Part No. Access 
HM514400LJP-8 80 ns 
HM514400LJP-10 100 ns 
HM514400LJP-12 120 ns 
HM514400LZP-8 80 ns 
HM514400LZP-10 100 ns 
HM514400LZP-12 120 ns 

@HITACHI 

350 

400 

Package 

mil 20-pin 
plastic SOJ 

mil 20-pin 
plastic ZIP 
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Pin Out 

• HM514400LJP Series • HM514400LZP Series 

r H I T ACH I P IN NO .1 JE EC PIN NO. 

I /0 l 1 cl. i~Jj ir J 20 V~rt 0E 
CA S 

I/OZ 2 2: J 19 I /QI, 

~ 
3 I I 01 

!/OJ 
I/ 0 • ' \IE J [ IR 5 V SS 

RAS ' [ i;,\s 1/0 I G 
l; 7 I/ 01 

A9 s l 5 of. 'II E 
9 fl AS 

/\9 10 =H 

~ 
II Ao 

1'10 9 IS AR A I 12 
13 ,\ 1 

I'll 10 I' "7 A1 H 
15 Vee 

117. 13 /16 "' I G 11= 17 J\ 5 
/\) 1 l 17. A5 J\ s 10 b 

) 11 A'• 
19 J\ 1 

Vee 10 I J" I'• ,\ . 20 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
I/01 - I/04 Data-in / Data-out 

RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 

Output Enable 
VCC Power (+SV) 
vss Ground 

58 
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* DC Electrical Characteristics (Ta = 0 to +70 °C , Vee = 5 V ± 10 %, Vss = 0 V) 

HM514400L HM514400L HM514400L 

Parameter 

Operating 
current 

-8 -10 -12 
Symbol Min Max Min Max Min Max Unit Test Conditions 

90 80 70 

2 2 2 

mA 
RAS,CAS cycling 
tRc = min 

TTL interface --mA RAS , CAS=V IH 
Dout=High-Z 

Note 

1,2 

Standby current Icc2 

200 200 200 

CMOS interface 
RAS,CAS and WE > 

Vcc-0.2V or < 6.5V 
µA Address and Din: 

stable 

RAS-only 
refresh current 

Standby current 

eAS-before-RAS 
refresh current 

Fast page mode 
current 

Ices 

Iee6 

Icc7 

90 80 

5 5 

90 80 

90 80 

70 

5 

70 

70 

Dout=High-Z 

mA tRc = min 

A = VIH 
mA eAS = VIL 

Dout = enable 

mA tRc = min 

mA tpc = min 

tRc = 125 µs 
tRAS ~ 1 µs 

2 

1,4 

1,3 

Battery back up 
operating current 
(standby with eBR Iec10 

Vee-0.2V ~ VIH ~ 6.SV 
OV ~ VIL ~ 0.2V 

refresh) 

Input leakage 
current 

Output leakage 
current 

Output high 
voltage 

Output low 
voltage 

300 300 300 µA WE and TIE" = VIH 
Address and.Din: 
stable 

Dout=High-Z 

-10 10 -10 10 -10 10 µA 0 V < Vin < 7 V 

-10 10 -10 10 -10 10 µA 

2.4 Vee 2.4 Vee 2.4 Vee v 

0 0.4 0 0.4 0 0.4 v 

0 V < Vout < 7 V 
Dout = disable 

High lout = -5 mA 

Low lout = 4.2 mA 

Note: 1. Ice depends on output load condition when the device is selected, 
Ice max is specified at the output open condition. 

2. Address can be changed once or l_ess while RAS = VIL. 
3. Address can be changed o~ or less while CAS = VIH· 
4. Clock voltages (RAS and CAS) must be applied simultaneously with 

or prior _to applying supply voltage. 

@HITACHI 
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Rev. 5 
Dec. 29, 1989 

HM514402JP/ZP-8/10/12 
1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514402 is a CMOS dinamic RAM organized 1,048,576 word x 
4 bit. HM514402 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514402 offers Static Column 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514402 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature Ordering Informations 

* Single 5 V (±10%) Part No. Access Package 

,., High speed 
- Access time 

80 ns / 100 ns / 120 ns (max) 

* Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

,., Static column mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

-1: Test function 

HM514402JP-8 
HM514402JP-10 
HM514402JP-12 
HM514402ZP-8 
HM514402ZP-10 
HM514402ZP-12 

$HITACHI 

80 ns 350 mil 20-pin 100 ns plastic SOJ 120 ns 
80 ns 400 mil 20-pin 100 ns plastic ZIP 120 ns 
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Pin Out 

• HM514402JP Series r H I T ACH I P I N NO 1 I JED EC p IN NO. 

!/01 l I ~ 2 20 Vs• 

l/02 

liC: 

RAS 

A9 

AO 

Al 

AZ 

,\) 

Vee 

2 

3 

19 I /04 

18 I/03 

17 cs 
1s or. 

LS A8 

I< A 7 

13 A6 

JZ AS 

l i A4 

• HM514402ZP Series 

j: 
l o.::: 

cs 
3 !/OJ 

l/O• 4 
'2= 5 V SS 

f/0 I 6 ~ 7 I/ 0 2 

WE 8 =L 
~ 

9 RAS 
A9 10 

_j= 11 Ao· 
A1 12 

J= 13 A2 

A_J l~ 
L_ 15 Vee 

A• 15 ~ 
lJ_ 17 As. ___, 

A; i 8 ....--L 
--.I 
~ 19 A1 

Aa 20 !I 
~ 

I 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
I/01 - I/04 Data-in / Data-out 

Row Address Strobe 
Chip Select 
Read / Write Enable 
Output Enable 

vcc Power (+5V) 
vss Ground 

@HITACHI 
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HM514410JP/ZP-8/10/12 
1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514410 is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. HM514410 has realized higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. Th~ HM514410 offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514410 to be packaged in stan
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 

Feature 

* S~ngle 5 V (±10%) 

,., High speed 
- Access time 

80 ns / 100 ns I 120 ns (max) 

* Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

ic Test function 

* Write per bit capability 

Ordering Informations 

Part No. Access 
HM514410JP-8 80 ns 
HM514410JP-10 100 ns 
HM514410JP-12 120 ns 
HM514410ZP-8 80 ns 
HM514410ZP-10 100 ns 
HM514410ZP-12 120 ns 

@HITACHI 

350 

400 

Package 

mil 20-pin 
plastic SOJ 

mil 20-pin 
plastic ZIP 
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Pin Out 

• HM514410JP Series • HM514410ZP Series 

Wl/101 Ys• 
CAS 

Of 
W2/I02 2 19 Y/4/104 3 WJ/103 

WB/WE W3/I03 W4/ 104 ~ 
3 18 5 V SS 

Rl\S 17 Cl\S Wl/101 6 

WB/\oiE 
7 W2/I02 

A9 16 or. 8 
9 f\AS 

A9 10 
11 Ao 

/\0 15 M A1 l 2 
13 ,\ z 

1\1 I~ I\] A_i H 
15 Vee 

1\2 13 1\6 A• l 6 

I\) 115 17 A5 
12 A< 18 

Vee 10 A'· 19 A1 
ll Aa 20 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
Wl/IOl - W4/I04 Write Select / Data-in / Data-out 

Row Address Strobe 
Column Address Strobe 
Write Per Bit / Write Enable 
Output Enable 

vcc Power (+5V) 
vss Ground 
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HM514400AJ/AS/AZ-7/8/10 
1,048,576-Word x 4-Bit Dynamic Random Access Memory 

Description 

The Hitachi HM514400A is a CMOS dynamic RAM organized 1,04-8,576 word x 
4 bit. HM514400A has realized .higher density, higher performance and 
various functions by employing 0.8 µm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400A offers Fast Page 
Mode as a high speed access mode. 

Multiplexed address input permits the HM514400A to be packaged in stan
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

>': High speed 
- Access time 

70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

550 mW/495 mW/440 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

>': Test function 

Ordering Informations 

Type No. Access Time 
HM514400AJ-7 70 ns 
HM514400AJ-8 80 ns 
HM514400AJ-10 100 ns 
HM514400AS-7 70 ns 
HM514400AS-8 80 ns 
HM514400AS-10 100 ns 
HM514400AZ-7 70 ns 
HM514400AZ-8 80 ns 
HM514400AZ-10 100 ns 

@HITACHI 

Package 
350-mil 20-pin 

plastic SOJ 
(CP-20DA) 

300-mil 20-pin 
plastic SOJ 

(CP-20D) 
400-mil 20-pin 

plastic ZIP 
(ZP-20) 
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Pin Out 

• HM514400AJ Series 
HM514400AS Series 

• HM514400AZ Series 

Hitachi Pin No. JEDEC Pin No. 

OE 

(AS 

1103 

1/04 

v,, 
1101 

1/02 

we 
RAS 

A9 10 

11 AO 

Al 11 

AB 1) Al 
Al 14 

A7 1 s v" 
A4 16 

17 AS 

A6 1 s 
19· A7 

AB 20 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO - A9 Address Input 
AO - A9 Refresh Address Input 
I/01 - I/04 Data-in / Data-out 

Row Address Strobe 
Column Address Strobe 

WE Read / Write Enable 
Output Enable 

vcc Power (+SV) 
VSS Ground 

@HITACHI 



Outline Dimensions 

• HM514400AJ Series (CP-20DA) 

17.00(0.669) 
17.27max(0.680max) 

20 1 ~ 

• HM514400AS Series (CP-20D) 

16.90(0.665) 
J17.27mnx(0.680max~ ......... 

t:: ::TI!l~ 
1 j I io ..-.. ~ 

~(0.029) <O 8 
""! 0 
0 +I 
+I 00 
0 (") 
L() -: 

~e 

IL .ll(Q,:QiQi] 

0 0.10(0.004) 

Unit: mm(inch) 

(0.26'1!0.0ll) 
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Outline Dimensions (Continued) Unit: mrn(inch) 

• HM514400AZ Series (ZP-20) 

25.Gl (l .008) 

68 
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Rev. 4 
Mar. 16, 1990 

HM514800JP/ZP-7/8/10 
524,288-Word x 8-Bit Dynamic Random Access Memory 

The Hitachi HM514800 are CMOS dynamic RAM organized as 524,288-word x 8-bit. 
HM514800 have realized higher density, higher performance and various functions 
by empl~ying 0.8 µrn CMOS process technology and some new CMQS circuit design 
technologies. The HM514800 offer Fast Page Mode as a high speed access mode. 

Multiplexed address input permits the HM514800 to be packaged in standard 
400-mil 28-pin plastic SOJ, standard 400-mil 28-pin plastic ZIP. 

Features 

* Single 5 V (±10%) 

~·( High speed 
- Access time 

· 70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

605 mW/550 rnW/495 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

. * 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

Ordering Informations 

Type No. Access Time 
HM514800JP-7 70 ns 
HM514800JP-8 80 ns 
HM514800JP-10 100 ns 
HM514800ZP-7 70 ns 
HM514800ZP-8 80 ns 
HM514800ZP-10 100 ns 

@HITACHI 

Package 
400-rnil 28-pin 

plastic SOJ 
(CP-28D) 

400-rnil 28-pin 
plastic ZIP 

(ZP-28) 
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Pin Arrangement 

• HM514800JP Series • HM514800ZP Series 

Vee 1 Vss CAS 
Of 

I/00 2 I/07 I/05 
I/04 

I/01 3 I/06 I/07 
I/06 

I/02 4 I/05 
Vee 

Vss 

I/03 5 I/04 I/01 
I/00 

NC CAS I/03 
I/02 

-
WE OE WE 

NC 
RAS NC A9 

RAS 

A9 A8 Al 
AO 

AO A7 A3 
A2 

Al 
Vss 22 Vee 

A2 17 A5 
A4 

A3 A7 
A6 

Vee NC 
A8 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO-A9 Address input 

Refresh address input 
I/00-I/07 Data-in/data-out 

Row address strobe 
Column address strobe 

WE Read/write enable 
OE Output enable 
VCC Power (+SV) 
vss Ground 

@HITACHI 



Outline Dimensions 

• HM514800JP Series (CP-28D) 

18.17 (0. 715) 

1 

0.43!0.10 11. 
(0.017!0.004) 

14 

0.74(0.029) 

0.10(0.004) 

• HM514800ZP Series (ZP-28) 

35.58(1.401 
36.5711ax(l.440aax) 

,..... 
lO C> 
NI .-c 
,o 

0 • 
+I ?r 
0 co 
l.J') ("") . -("") . 

C> 
~ 

~ 

>< 

"' • C> 
C> 

"": 
e 
~ 

c: . ..., ·-::: -
e 

Unit: mm(inch) 

,....._ 
::= 

-<:' - -,-... NN1:: 
C ~~ +I 

•'"'1 -- ...... c: 15 ,, C'l 
•'"'11.J') 0 0 
II NI ...... 

M 0 • O 
~ . ~.~ 
c: e rr----'"""11 
:t=~r---~L._1 

19.40!0. 2s I 
(0.370!0.010) 

o.25:g:bg 
co.01o:g:gg~ 

[2.54 (0.100~ 
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HM514900JP/ZP-7/8/10 
524,288-Word x 9-Bit Dynamic Random Access Memory 

The Hitachi HM514900 are CMOS dynamic RAM organized as 524,288-word x·9-bit. 
HM514900 have realized higher density, higher performance and various functions 
by employing 0.8 µm CMOS process technology and some new CMOS circuit design 
technologies. The HM514900 offer Fast Page Mode as a high speed access mode. 

Multiplexed address input permits the HM514900 to be packaged in standard 
400-mil 28-pin plastic SOJ, standard 400-mil 28-pin plastic ZIP. 

Features 

* Single 5 V (±10%) 

-Ir High speed 
- Access time 

· 70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

605 mW/550 mW/495 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-befo+e-RAS refresh 
- Hidden refresh 

Ordering Informations 

Type No. Access Time 
HM514900JP-7 70 ns 
HM514900JP-8 80 ns 
HM514900JP-10 100 ns 
HM514900ZP-7 70 ns 
HMS14900ZP-8 80 ns 
HM514900ZP-10 100 ns 

@HITACHI 

Package 
400-mil 28-pin 

plastic SOJ 
(CP-28D) 

400-mil 28-pin 
plastic ZIP 

(ZP-28) 
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Pin Arrangement 

• HM514900JP Series • HM514900ZP Series 

Vee 1 Vss 
CAS 

1 OE 
I/00 I/08 I/05 
I/01 I/07 I/06 

I/07 
I/OZ I/06 I/08 

Vss 
I/03 I/05 Vee I/OD 
I/04 CAS I/01 

I/02 
WE OE I/03 

WE I/04 
RAS NC RAS 

A9 AB A9 
AO 

AO A7 Al 
AZ 

Al A6 A3 
Vss 2Z Vee 

AZ 17 A5 A4 
A3 16 A4 A5 24 

A6 
· Vee 15 A7 26 

A8 NC 28 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO-A9 Address input 

Refresh address input 
I/00-I/08 Data-in/data-out 

RAS Row address strobe 
CAS Column address strobe 
WE Read/write enable 
OE Output enable 
vcc Power (+SV) 
vss Ground 
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Outline Dimensions 

• HM514900JP Series (CP-28D) 

18.17(0.715) 

1 ........ 
c.o 0 

"! c: 
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+I ?. 
0 co 
L/') (") . __, 
(") . 

0 
'-' 

0.43!0.10 11 
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• HM514900ZP Series (ZP-28) 
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HM514160JP/ZP-7/8/10 
262,144-Word x 16-Bit Dynamic Random Access Memory 

The Hitachi HH514160 are CMOS dynamic RAM organized as 262,144-word x 16-bit. 
HM514160 have realized higher density, higher performance and various functions 
by emplpying 0.8 µm CMOS process technology and some new C~OS circuit design 
technologies. The HM514160 offer Fast Page Mode as a high speed access mode. 

Multiplexed address input permits the HM514160 to be packaged in standard 
400-mil 40-pin plastic SOJ, standard 400-mil 40-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

~·, High speed 
- Access time 

· 70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

715 mW/660 rnW/605 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

Ordering Informations 

TYPe No. Access Time 
HM514160JP-7 70 ns 
HM514160JP-8 80 ·ns 
HM514160JP-10 100 ns 
HM514160ZP-7 70 ns 
HM514160ZP-8 80 ns 
HM514160ZP-10 100 ns 

@HITACHI 

Package 
400-mil 40-pin 

plastic SOJ 
(CP-40D) 

400-mil 40-pin 
plastic ZIP 

(ZP-40) 
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Pin Arrangement 

• HM514160JP Series • HM514160ZP Series 

Vee Vss 
I/00 I/015 
I/01 3 l/014 
I/02 l/013 
I/03 l/012 

Vee Vss 
I/04 I/011 

I/010 
I/06 9 I/09 
I/07 10 I/08 (TBD) 

NC 11 NC 
NC 12 LCAS 
WE 13 UCAS 

RAS 14 OE 
A9 15 AB 
AO 16 A7 
Al 17 A6 
AZ 18 A5 
A3 19 A4 

Vee 20 Vss 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO-A9 Address input 

Refresh address input 
I/OO-I/015 Data-in/data-out 

RAS Row address strobe 
UCAS, :L'CAS Column address strobe 

WE Read/write enable 
OE Output enable 
VCC Power (+5V) 
VSS Ground 

@HITACHI 



Outline Dimensions 

• HM514160JP Series (CP-40D) 

25. 80 (1. 016) 
26.16max(l.030max) 

1 

o.43:!:0.10 11 

(0.017:!:0.004) 
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c 

c "El 
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EN 
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• 0 o......, 
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NN 00 
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'<1' • 

• 0 
N ......_, 
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HM514180JP/ZP-7/8/10 
262,144-Word x 18-Bit Dynamic Random Access Memory 

The Hitachi HM514180 are CMOS dynamic RAM organized as 262,144-word x 18-bit. 
HM514180 have realized higher density, higher performance and various functions 
by employing 0.8 µm CMOS process technology and some new CMOS circuit design 
technologies. The HM514180 offer Fast Page Mode as a high speed access mode. 

Multiplexed address input permits the HM514180 to be packaged in standard 
400-mil 40-pin plastic SOJ, standard 400-mil 40-pin plastic ZIP. 

Feature 

* Single 5 V (±10%) 

'I: High speed 
- Access time 

70 ns/80 ns/100 ns (max) 

* Low power dissipation 
- Active mode 

715 mW/660 mW/605 mW (max) 

- Standby mode 11 mW (max) 

* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 

* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 

Ordering Informations 

Type No. Access Time 
HM514180JP-7 70 ns 
HM514180JP-8 80 ns 
HM514180JP-10 100 ns 
HM514180ZP-7 70 ns 
HM514180ZP-8 80 ns 
HM514180ZP-10 100 ns 

@HITACHI 

Package 
400-mil 40-pin 

plastic SOJ 
(CP-40D) 

400-mil 40-pin 
plastic ZIP 

(ZP-40) 
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Pin Arrangement 

• HM514180JP Series • HM514180ZP Series 

Vee 1 Vss 
I/00 2 I/017 
I/01 3 I/016 
I/02 4 I/015 
I/03 5 I/014 

Vee 6 Vss 
I/04 I/013 
I/05 I/012 

I/011 
I/07 10 I/010 
I/08 11 I/09 (TBD) 

NC 12 LCAS 
WE 13 UCAS 

R.t.S 14 OE 
A9 15 AS 
AO 16 A7 
Al 17 A6 
A2 18 A5 
A3 19 A4 

Vee 20 Vss 

(Top View) (Bottom View) 

Pin Description 

Pin Name Function 
AO-A9 Address input 

Refresh address input 
I/00-1/017 Data-in/data-out 

Row address strobe 
UCAS, LCAS Column address strobe 

WE Read/write enable 
OE Output enable 
vcc Power (+SV) 
vss Ground 
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Outline Dimensions 

• HM514180JP Series (CP-40D) 
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H B56A48A/ AT /B-8/10/12 
4,194,304-Word x 8-Bit High Density Dynamic RAM Module 

Description 

The HB56A48 is a 4M X 8 dynamic RAM module, mounted eight 4:\Ibit DRA;\-1 ( H::\I514100JP) 

sealed in SOJ package. An outline of the HB56A48 is 30-pin single in-line package having Lead 

types ( HB56A48A, HB56A48AT), Socket type ( HB56A48B ). Therefore, the HB56A48 makes 

high density mounting possible without surface mount technology. The HB56A48 provides 

common data inputs and outputs.Its module board has decoupling capacitors beneath the each 

SOJ. 

II Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 

• Single 5V (± 10%) supply 

• High speed 
Access time . . . . . . . . . . . . . 80ns/100ns/120ns (max.) 

• Low power dissipation 

-Active mode . . . . . . . . . . . 3.9GW/3.52W/3.08W (max.) 

- Standby mode . . . . . . . . . 88m W (max.) 

• Fast page mode capabillity 

• 1,024 refresh cycle I l 6ms 

• 3 variations ofrefresh 

- RAS only refresh 

- CAS before RAS refresh 

- Hidden refresh 

• TTL compatible 

11 Ordering Information 

~ 30-pin SIP 

Lead type 

SOns HB56A48A-8 
lOOns HB5GA48A-10 
120ns HB5GA48A-12 

Package 

30-pin SIP Low Profile 

Lead tyre 

HB5GA48AT-8 
Hl35GA48AT-10 
Hl35GA4SAT-12 

30-pin SIP 

Socket tyre 

HB5GA48B-8 
H 1356A4SB-l 0 
HB5GA4SB-12 

@HITACHI 
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•Pin Out 

I I 
1 pin 30 pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 AS 

3 DQO 18 A9 

4 AO 19 AlO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 ::\'C 

10 DQ2 25 DQ7 

11 A4 26 NC 
12 A5 27 RAS 

13 DQ3 28 ::\fC 

14 A6 29 NC 
15 A7 30 Vee 

• Pin Description 

Pin Name Function 

AO-AlO Address Input 

AO-A9 Refresh Address Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Read/Write Enable 

DQO-DQ7 Data-in I Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC Non-connection 

86 
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• Block Diagram 

AO (4) 

A1 
(S) 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

RAS 

CAS 

WE 

Vee 

Vee 

Vss 

(7) 

(8) 

( 11) 

( 12) 

(14) 

( 1 S) 

(17) 

( 18) 

( 19) 

(27) 

(2) 

(21) 

(1) 

(30) 

(9) 

Vss 
(22) 

' 
' 
' 
' 
'I 

'I 

' 
' 
" 

I 
T 

M4 (13) 
Din LJ D 

Dout M3 ( 10) 
Din 

LJ 

D 

M2 Dout 
(6) 

Q3 

Q2 

Din 

LJ 

D 

M1 Dout 
(3) 

AO-A 10 Din 

LJ 

D 
-

Dout RAS 

Q1 

QO 

CAS 
-
WE 

M8 (2S) 
Din 

u(23) M7 Dout 

Din 

DoutLJ M6 (20) 

DQ7 

DQ6 

Din D MS Dout 
( 16) 

AO-A 10 Din 

u -
Dout RAS 

DQS 

DQ4 

-CAS 
-
WE 

)> M1-8 Vee 

C= 0.22µF x 8 

)> M1-8 Vss 

@HITACHI 
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• Physical Outline 

e HB56A48A serise 

~-----------=--88 .. 9 ---------:». 3-:-s-

DOD 
0 ~DDD 

' e:J----l----'1' 
.Ei 
q:o 
•.n-~ 

N!D 
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• Physical Outline 

8 HB56A48AT serise 

90.14 
3.549 

@HITACHI 

rill/~/:;~ ri;;: l• J 1] mil•••••••• 

Unit: 
m1.1 
inch 
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• Physical Outline 

• HB56A48B serise 

90 

Note: The plating of the contact 
finger is solder coat. 

@HITACHI 

Unit: mm 
inch 

15.28max 
10.208 

1.27) 1..-
0.05 i I' 

0.25 max. 1 ~.80 min. 

'·"' ~..,, 
1.78 
0.070 

Detail A 
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HB56A48A/ AT/B-8F 
4,194,304-Word x 8-Bit High Density Dynamic RAM Module 

Description 
The HB56A48 is a 4M X 8 dynamic RAM module, mounted eight 4Mbit DRAM ( HM514100JP) 
sealed in SO.J package. An outline of the HB56A48 is 30-pin single in-line package having lead 
types ( HB56A48A, HB56A48AT), socket type ( HB56A48B ). Therefore, the HB56A48 makes 
hi"gh density mounting possible without surface mount technology. The HB56A48 provides 
common data inputs and outputs.Its module board has decoupling capacitors beneath the each 
SOJ. 

• Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 
• Single 5V (± 10%) supply 
• High speed 

Access time . . . . . . . . . . . . . 80ns (max.) 
• Low power dissipation 

-Active mode . . . . . . . . . . . 3.96\V (max.) 
-Standby mode . . . . . . . . . 88mW (max.) 

• Fast page mode capabillity 
• 1,024 refresh cycle I 16ms 
• 3 variations of refresh 

- RAS only refresh 
- CAS before RAS refresh 
- Hidden refresh 

• TTL compatible 

• Ordering Information 

Package cs: 30-pin SIP 30-pin SIP Low Profile 

lead type lead type 

80ns HB56A48A-8F HB56A48AT-8F' 

30-pin SIP 

socket type 

HB56A48B-8F 

@HITACHI 
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• Pinout 

I I 
1 pin 30 pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 A8 

3 DQO 18 A9 

4 AO 19 AlO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 NC 

12 A5 27 RAS 

13 DQ3 28 NC 

14 A6 29 NC 

15 A7 30 Vee 

• Pin Description 

Pin Name Function 

AO-AlO Address Input 
AO-A9, Refresh Address Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Read I Write Enable 

DQO-DQ7 Data-in I Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC No connection 
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• Block Diagram 

AO (4) 

A1 
(S) 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

RAS 

CAS 

WE 

Vee 

Vee 

Vss 

Vss 

(7) 

(8) 

( 11) 

( 12) 

(14) 

(1 S) 

(17) 

(18) 

(19) 

(27) 

(2) 

(21) 

(1) 

(30) 

(9) 

(22) 

' 
' 
' 
' 
' 

' 
' 

'\. 

I 
I 

M3 ( 13) 
Din 

D Dout M2 
Din 

(1 O) 

Dout LJ M1 (6) 
Din 

D MO Dout 
(3) 

AO-A 10 Din 

LJ -
RAS Dout 

DQ3 

DQ2 

DQ1 

DQO 

CAS 

WE 

M7 (25) 
Din 

LJ M6 Dout 

Din 
(23) 

DoutLJ MS (20) 

DQ7 

DQ6 

Din 

D M4 Dout 
( 16) 

AO-A10 Din LJ RAS Dout 

DQ4 

DQS 

CAS 

WE 

)o MO- 7 Vee 

C= 0.22µF x8 

> MO- 7 Vss 

@HITACHI 
93 



94 

• Physical Outline 

e HB56A48A serise 

88.9 
3.5 

DODD 
0 DDDD,~ 

1 r 11 u 1 r 1 r 1 r 1 r 1 r 1 r ! r 1 r 1 r 1 r 1 r u 1 r 1 

@HITACHI 
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• Physical Outline 

e HB56A48AT serise 

90.14 
3.549 

DOD 
c 
E 
qO 
""! """: 
NO 

@HITACHI 

Unit: mm 
inch 

.89max 
~ 0.35 

0.25 
0.01 I . 
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• Physical Outline 

• HB56A48B serise 

96 

88.9 
3.5 

Note: The plating of the contact 
finger is solder coat. 

@HITACHI 

Unit: mm 
inch 

15.28max 
' /10.208 

0.25 max. 1 mu.so min. 
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Detail A 
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H 856A49A/ AT /B-8/10/12 
4,194,304-Word x 9-Bit High Density Dynamic RAM Module 

Description 

The HB56A49 is a 4lvIX 9 dynamic RAM module, mounted nine 4:Mbit DRA::VI ( H:.I514100JP) 

sealed in SOJ package. An outline of the HB56A49 is 30-pin single in-line package having Lead 

types ( HB56A49A, HB56A49AT), Socket type ( HB56A49B ). Therefore, the HB56A49 makes 

high density mounting possible without surface mount technology. The HB56A49 provides 

common data inputs and outputs and also provides separate I/O on parity bit for parity check. 

Its module board has decoupling capacitors beneath the each SOJ. 

• Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 

• Single SV (± 10%) supply 

• High speed 
Access time . . . . . . . . . . . . . 80ns/l 00ns/120ns (max.) 

• Low power dissipation 
-Active mode . . . . . . . . . . . 4455mW/3960mW/3465mW (max.) 

- Standby mode . . . . . . . . . 99m W (max.) 

• Fast page mode capabillity 

• l,024refreshcycle/16ms 

• 3 variations of refresh 

- H.AS only refresh 

- CAS before RAS refresh 

- Hidden refresh 
• TTL compatible 

• Ordering Information 

cs;: 30-pin SIP 

Lead type 

80ns HB56A49A-8 
lOOns HBSGA49A-10 
120ns H B56A49A- l 2 

Package 

30-pin SIP Low Profile 30-pin SIP 

Lead type Socket type 

HI35GA49A'l'-8 HI3SGA49B-8 
HB5GA49AT-10 HB56A49B-10 
HBS6A49A'l'-12 HB56A49B-12 
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•Pin Out 

I I 
1 pin 30 pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 AS 

3 DQO 18 A9 

4 AO 19 AlO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 PQ 

12 A5 27 RAS 

13 DQ3 28 PCAS 

14 A6 29 PD 

15 A7 30 Vee 

• Pin Description 

Pin Name Function 

AO-AlO Address Input 

AO-A9 Refresh Address Input 

RAS Row Address Strobe 

CAS,PCAS Column Address Strobe 
-
WE Read I Write Enable 

DQO-DQ7 Data-in I Data-out 

PD Parity Data-in 

PQ Parity Data-out 

Vee Power Supply ( +5V) 

Vss Ground 

NC Non-connection 
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11 Block Diagram 

AO (4) 

A1 
(S) 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

RAS 

CAS 

WE 

PCAS 

Vee 

Vee 

Vss 

Vss 

(7) 

(8) 

( 11) 

(12) 

(14) 

( 1 S) 

( 17) 

(18) 

(19) 

(27) 

(2) 

(21) 

(28) 

(1) 

(30) 

(9) 

(22) 

' 
' 
' 
' 
" 

I 
T 

M4 
(13) DQ3 

Din D Dout M3 
Din 

( 1 O) 

D DQ2 

Dout M2 (6) 
Din LJ DQ1 

Dout M1 

AO-A 10 
(3) 

Din D DQO 

RAS Dout 

CAS 

WE 

- M9 
Din CAS 

Dout 
M8 

Din [J 
M7 Dout 

Din u M6 Dout 

Din 

0 MS Dout 

AO-A 10 Din D RAS Dout 

CAS 

WE 

>- M1-9 Vee 

C= 0.22µF x 9 

>- M1-9 Vss 
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(26) 

(29) 

(2S) 

(23) 

(20) 
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PD 

PQ 

DQ7 

DQ6 

DQS 

DQ4 
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•Physical Outline 
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•Physical Outline 
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• Physical Outline 

e HB56A49B serise 
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Rev.0 
Nov. 20, 1989 

H B56A49A/ AT /B-8F 
4,194,304-Word x 9-Bit High Density Dynamic RAM Module 

Description 
The HB56A49 is a 4M X 9 dynamic RAM module, mounted nine 4Mbit DRAM ( HM514100JP) 
sealed in SOJ package. An outline of the HB56A49 is 30-pin single in-line package having leatl 
types ( HB56A49A, HB56A49AT), socket type ( HB56A49B ). Therefore, the HB56A49 makes 
high density mounting possible without surface mount technology. The HB56A49 provides 
common data inputs and outputs.Its module board has decoupling capacitors beneath the each 
SOJ. 

• Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 
• Single 5V (± 10%) supply 
• High speed 

Access time . . . . . . . . . . . . . 80ns (max.) 
• Low power dissipation 

'-Active mode . . . . . . . . . . . 4455mW (max.) 
- Standby mode . . . . . . . . . 99m W (max.) 

• Fa~t page mode capabillity 
• 1,024 refresh cycle/ 16ms 
• 3 variations ofrefresh 

·_RAS only refresh 
- CAS before RAS refresh 
- Hidden refresh 

• 'ITL compatible 

• Ordering Information 

~ 30-pinSIP 

lead type 

80ns HB56A49A-8F 

Packa_g_e 
30-pin SIP Low Profile 

lead type 

HB56A49AT-8F 

30-pinSIP 

socket type 

HB56A49B-8F 
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• Pinout 

I I 
1 pin 30pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 AB 

3 DQO 18 A9 

4 AO 19 AlO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 PQ 

12 A5 27 RAS 

13 DQ3 28 PCAS 

14 A6 29 PD 

15 A7 30 Vee 

•·Pin Description 

Pin Name Function 

AO-AlO Address Input 

AO-A9 Refresh Address Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Read/Write Enable 

DQO-DQ7 Data-in I Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC No connection 
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• Block Diagram 

AO (4) 

A1 
(S) 

A2 

A3 

A4 

AS 

AG 

A7 

A8 

A9 

A10 

RAS 

CAS 

WE 

PCAS 

(7) 

(8) 

( 11) 

(12) 

(14) 

(1 S) 

(17) 

(18) 

(19) 

(27) 

(2) 

(21) 

(28) 

Vee 
(1) 

Vee 
(30) 

Vss 
(9) 

Vss 
(22) 

'I 

'I 

' 
' 
' 
' 
" 

~ 

M3 
(13) DQ3 Din 

Dout LJ M2 
Din 

(10) 

[_J DQ2 

Dout M1 
(G) 

Din 

D DQ1 

MO Dout 
(3) 

AO-A10 Din u DQO 

RAS Dout 

CAS 

WE 

M8 Din 
CAS 

Dout 

M7 
Din 

LJ MG Dout 

Din 

LJ MS Dout 

Din c=r M4 Dout 

AO-A 10 Din 

LJ -
Dout RAS 

CAS 
-
WE 

I "" M0-8 Vee 

1 C=0.22µFx9 

> MO- 8 Vss 
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• Physical Outline 
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• Physical Outline 
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• Physical Outline 

e HB56A49B serise 
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Rev.O 
Dec. 13, 1989 

H B56A49 B R-8/10/12 
4,194,304-Word x 8-Bit High Density Dynamic RAM Module 

Description 
The HB56A49BR is a 4M X 9 dynamic RAM module , mounted 9 pieces of 4Mbit DRAM 
( HM514100JP) sealed in SOJ package. An outline of the HB56A49BR is 30-pin 
single in-line package. Therefore, the HB56A49BR makes high density mounting possible 
without surface mount technology. The HB56A49BR provides' common data inputs and outputs. 
Decoupling capacitors are mounted beneath each SOJ. 

• Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 
• Single 5V (± 10%) supply 
• High speed 

Access time . . . . . . . . . . . . . 80ns/100ns/120ns (max.) 

• Low power dissipation 
-Active mode . . . . . . . . . . . 4455mW/3960mW/3465mW (max.) 
-Standby mode . . . . . . . . . 99mW (max.) 

• .Fast page mode capabillity 
• 1,024 refresh cycle I 16ms 
• 3 variations of refresh 

- RAS only refresh 
- CAS before RAS refresh 
- Hidden refresh 

• TTL compatible 

• Ordering Information 

Part No. Access time 

HB56A49BR-8 80ns 

HB56A49BR-10 lOOns 

HB56A49BR-12 120ns 

Package 

30-pin SIP 
socket type 
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• Pinout 

I I 
1 pin 30 pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 A8 

3 DQO 18 A9 

4 AO 19 AlO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 PQ 

12 A5 27 RAS 

13 DQ3 28 PCAS 

14 A6 29 PD 

15 A7 30 Vee· 

•·Pin Description 

Pin Name Function 

AO-AlO Address Input 
AO-A9. Refresh Address Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Read/Write Enable 

DQO-DQ7 Data-in I Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC No connection 
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• Block Diagram 

AO (4) 

A1 
(S) 

A2 

A3 

A4 

AS 

AG 

A7 

A8 

A9 

A10 

RAS 

CAS 

WE 

PCAS 

(7) 

(8) 

( 11) 

(12) 

(14) 

(15) 

(17) 

(18) 

(19) 

(27) 

(2) 

(21) 

(28) 

Vee 
(1) 

Vee (30) 

Vss 
(9) 

Vss 
(22) 

'I 

'I 

"I 

'I 

'I 

' 

I 
I 

M3 
(13) DQ3 Din 

Dout u M2 
Din 

(10) 

LJ DQ2 
Dout M1 (G) 

Din u DQ1 

MO Dout 
(3) 

AO-A10 Din u DQO 

RAS Dout 

CAS 

WE 

M8 Din 
CAS 

Dout 
M7 

Din u MG Dout 

Din 

LJ MS Dout 

Din 

LJ M4 Dout 

AO-A10 Din 

D RAS Dout 

CAS 

WE 

" M0-8 Vee 

C= 0.22µF x9 

,, M0-8 Vss 
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(29) 

(2G) 

(25) 

(23) 

(20) 

(1 G) 

PD 

PQ 

DQ7 

DQG 

DQS 

DQ4 
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• Physical Outline 

• HBS6A49BR 
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Detail A 
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ill 
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3.500 
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Note: The plating of the contact finger 
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Rev. 0 

i Sep.28, 1989 

H 856849A/ AT /B-8/10/12 
4,194,304-Word x 9-Bit High Density Dynamic RAM Module 

Description 
The HB56B49 is a 4M X 9 dynamic RAM module, mounted nine 4Mbit DRAM ( HM514101JP) 
sealed in SOJ package. An outline of the HB56B49 is 30-pin single in-line package having Lead 
types ( HB56B49A, HB56B49AT), Socket type ( HB56B49B ). Therefore, the HB56B49 makes 
high density mounting possible without surface mount technology. The HB56B49 provides 
common data inputs and outputs and also provides separate I/O on parity bit for parity check. 
Its module board has decoupling capacitors beneath the each SOJ. 

• Feature 
• 30-pin single in-line package 

- Lead pitch . . . . . . . . . . . . 2.54mm 
• Single 5V (± 10%) supply 
• High speed 

Access time . . . . . . . . . . . . . 80ns/100ns/120ns (max.) 
• Low power dissipation 

-Active mode . . . . . . . . . . . 4455mW/3960mW/3465mW (max.) 
- Standby mode . . . . . . . . . 99m W (max.) 

• ·Nibble mode capabillity 
• 1,024 refresh cycle I l6ms 
• 3 variations ofrefresh 

- RAS only refresh 
- CAS before RAS refresh 
- Hidden refresh 

• TTL compatible 

• Ordering Information 

~ 30-pinSIP 

Lead type 

80ns HB56B49A-8 
lOOns HB56B49A-10 
120ns HB56B49A-12 

Package 

30-pin SIP Low Profile 30-pin SIP 

Lead type Socket type 

HB56B49A 'l'-8 HB56B49B-8 
HB56B49A'I'-10 HB56B49B-10 
HB56B49AT-l 2 HB56B49B-12 
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•Pin Out 

I I 
1 pin 30pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 CAS 17 A8 

3 DQO 18 A9 

4 AO 19 AIO 

5 Al 20 DQ5 

6 DQI 21 WE 

7 A2 22 Vss 

8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 PQ 

12 A5 27 RAS 

13 DQ3 28 PCAS 

14 AS 29 PD 

15 A7 30 Vee 

•·Pin Description 

Pin Name Function 

AO-AIO Address Input 

AO-A9· Refresh Address Input 

RAS Row Address Strobe 

CAS,PCAS Column Address Strobe 

WE Read I Write Enable 

DQO-DQ7 Data-in I Data-out 

PD Parity Data-in 

PQ Parity Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC Non-connection 

114 
@HITACHI 



• Block Diagram 

AO (4) 

A1 

A2 

A3 

A4 

AS 

AG 
A7 

AB 

A9 

A10 

RAS 

CAS 

WE 

PCAS 

Vee 

Vee 

Vss 

Vss 

(S) 

(7) 

(B) 

( 11) 

( 12) 

(14) 

(1 S) 

(17) 

(1 B) 

(19) 

{27) 

(2) 

(21) 

(2B) 

(1) 

(30) 

(9) 

(22) 

' 

' 
' 

I 

~ I 

M4 
(B) DQ3 Din 

Dout LJ M3 
Din 

(1 O) 

LJ DQ2 

M2 Dout 
(6) 

Din D DQ1 

M1 Dout 

AO-A10 
(3) 

Din 

LJ 
DQO 

RAS Dout 

CAS 

WE 

- M9 
Din CAS 

Dout 
MB 

Din 

LJ M7 Dout 

Din 

LJ M6 Dout 

Din D MS Dout 

AO-A10 Din 

LJ RAS Dout 

CAS 

WE 

,. M1-9 Vee 

C= 0.22µF x9 

> M1-9 Vss 
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DQS 
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•Physical Outline 
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•Physical Outline 
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Rev.0 
Oct. 02, 1989 

H B56C49A/ AT /B-8/10/12 
4,194,304-Word x 9-Bit High Density Dynamic RAM Module 

Description 
The HB56C49 is a 4M X 9 dynamic RAM module, mounted nine 4Mbit DRAM ( HM514102.JP) 
sealed in SOJ package. An outline of the HB56C49 is 30-pin single in-line package having Lead 
types ( HB56C49A, HB56C49AT), Socket type ( HB56C49B ). Therefore, the HB56C49 makes 
high density mounting possible without surface mount technology. The HB56C49 provides 
common data inputs and outputs and also provides separate 1/0 on parity bit for parity check. 
Its module board has decoupling capacitors beneath the each SOJ. 

• Feature 
• 30-pin single in-line package 

-Lead pitch . . . . . . . . . . . . 2.54mm 
• Single 5V (± 10%) supply 
• High speed 

Access time . . . . . . . . . . . . . 80ns/100ns/120ns (max.) 
• Low power dissipation 

-Active mode . . . . . . . . . . . 4455mW/3960mW/3465mW (max.) 
-Standby mode . . . . . . . . . 99mW (max.) 

• 'static column mode capabillity 
• 1,024 refresh cycle I 16ms 

• 3 variations of refresh 
- RAS only refresh 
- CS before RAS refresh 
- Hidden refresh 

• TTL compatible 

• Ordering Information 

SJ 30-pin SIP 

Lead type 

80ns HB56C49A-8 
lOOns HB56C49A-10 
120ns HB56C49A-12 

Package 

30-pin SIP Low Profile 30-pin SIP 

Lead type Socket type 

HB56C49AT-8 HB56C49B-8 
HB56C49AT-10 HB56C49B-10 
HB56C49AT-12 HB56C49B-12 
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•Pin Out 

I I 
1 pin 30pin 

Pin No. Pin Name Pin No. Pin Name 

1 Vee 16 DQ4 

2 cs 17 AB 

3 DQO 18 A9 

4 AO 19 AIO 

5 Al 20 DQ5 

6 DQl 21 WE 

7 A2 22 Vss 
8 A3 23 DQ6 

9 Vss 24 NC 

10 DQ2 25 DQ7 

11 A4 26 PQ 

12 A5 27 RAS 

13 DQ3 28 PCS 

14 A6 29 PD 

15 A7 30 Vee 

•·Pin Description 

Pin Name Function 

AO-AlO Address Input 

AO-A9 · Refresh Address Input 

RAS Row Address Strobe 

CS,PCS Chip Select 

WE Read I Write Enable 

DQO-DQ7 · Data-in I Data-out 

PD Parity Data-in 

PQ Parity Data-out 

Vee Power Supply (+5V) 

Vss Ground 

NC Non-connection 
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• Block Diagram 

AO (4) 

A1 
(5) 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

RAS 

cs 
WE 

PCS 

Vee 

Vee 

Vss 

Vss 

(7) 

(8) 

( 11) 

(12) 

(14) 

( 1 S) 

(17) 

(18) 

(19) 

(27) 

(2) 

(21) 

(28) 

(1) 

(30) 

(9) 

(22) 

'I 

'I 

'I 

"I 

"I 

I 
T 

M4 
(B) DQ3 Din 

Dout D M3 
Din 

(10) 

LJ DQ2 

M2 Dout 

Din 
(6) 

LJ DQ1 

M1 Dout 

AO-A10 
(3) 

Din 

LJ 
DQO 

RAS Dout 
-cs 
-
WE 

- M9 
Din cs 

Dout 
M8 

Din [_J 
M7 Dout 

Din 

LJ M6 Dout 

Din 

LJ MS Dout 

AO-A 10 Din D RAS Dout 
-cs 
-
WE 

> M1~9 Vee 

C= 0.22µF x 9 

> Ml-9 Vss 
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PD 

PQ 
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•Physical Outline 

e HB56C49A serise 
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•Physical Outline 
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•Physical Outline 

e HB56C49B serise 
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HB56D132BR-8/10/12 
1,048,576-Word x 32-Bit High Density Dynamic RAM Module 

Description 
The HB56D132BR is a lM X 32 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package. An outline of the HB56D132BR is 72-pin single in-line 

package.Therefore, the HB56D132BR makes high density f!lOunting possible without surface 

mount technolgy. The HB56D132BR provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ . 

• Feature 
• 72-pin single in-line package 

- Lead pitch . . . . . . . . . . . . . l.27mm 

• Single 5 V ( ± 5%) supply 

• High speed 

- Access time . . . . . . . . . . . . 80ns I 1OOnsI120ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 3.78W I 3.36W I 2.94W (max) 

- Standby mode . . . . . . . . . . 84m W (max) 

• Fast page mode capability 

• 1,024refresh cycle I l6ms 

• 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering Information 

Part No. Access time 

HB56D132BR-8 80ns 

HB56D132BR-10 lOOns 

HB56D132BR-12 120ns 

Package 

72-pin SIP 
socket type 
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• Pinout 

0 0 

lpin 36 pin 37 pin 72pin 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

1 Vss 19 NC 37 NC 55 DQll 

2 DQO 20 DQ4 38 NC 56 DQ27 

3 DQ16 21 DQ20 39 Vss 57 DQ12 

4 DQl 22 DQ5 40 CASO 58 DQ28 

5 DQ17 23 DQ21 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ29 

7 DQ18 25 DQ22 43 CASI 61 DQ13 

8 DQ3 26 DQ7 44 RASO 62 DQ30 

9 DQ19 27 DQ23 45 NC 63 DQ14 

10 Vee 28 A7 46 NC 64 DQ31 

11 NC 29 NC 47 WE 65 DQ15 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 A8 49 DQ8 67 PDl 

14 A2 32 A9/ 50 DQ24 68 PD2 

15 A3 33 NC 51 DQ9 69 PD3 

16 A4 34 RAS2 52 DQ25 70 PD4 

17· A5 35 NC 53 DQIO 71 NC 

18 A6 36 NC 54 DQ26 72 Vss 

• Pin Description •Presence Detect Pinout 

Pin Name Function HB56D132BR 
Pin No. Pin Name 

AO-A9 Address Input 80ns lOOns 120ns 

AO-A9, Refresh Address Input 67 PDl Vss Vss Vss 

DQO-DQ31 Data-in I Data-out 68 PD2 Vss Vss Vss 

CASO-CAS3 Column Address Strobe 69 PD3 NC Vss NC 

RASO,RAS2 Row Address Strobe 70 PD4 Vss Vss NC 

WE Read I Write Enable 

Vee Power Supply ( + 5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC No connection 
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• Block Diagram 

* DO- 07 : HM514400JP 

"RASO--------~ 
CASO--------. 

..------'--__.__...., 
DQO ------<1101 CAS RAS 
DQ1 1/02 
DQ2 1103 DO 
DQ3 1/04 

DQ4 ------1 
DQS -------1 
DQ6 -------1 
DQ7 -------1 

OE 

CAS1 --------. 

D2 

..-------'-----'----. 
DQS -----11101 CAS RAS 
DQ9 1/02 
DQ10 1103 D4 
DQ11 ~ 

OE 

RAS29-----------. 
CAS2 ---------. 

DQ 16-------11/01 CAS RAS 
DQ17 1/02 
DQ18 1103 Dl 
DQ19 1104 

OE 

DQ20-----tl/01 CAS RAS 
DQ21 1/02 
DQ22 1103 D3 
DQ23 ~ 

OE 

CAS3 --------. 
..------'----'----. 

DQ24-------tll01 CAS RAS 
DQ25 1102 
DQ26 1/03 DS 
DQ27 1104 

OE 

AO-A9•e----11Jio~DO-D7 

WE • IJJo DO-D7 

Vee ••--:r-+----IJJo DO- D7 
--r-CO-C7 

Vss ••---+--+----IJJo DO- D7 

@HITACHI 

"'''~':; ~ ri;;:l @mu•••••••• 

127 



• Physical Outline 

A 
Unit: 

mm 
inch 

107.95 
4.25 

101. 1 9 .~ 
3.98 E 

ON 
ll'lO 5.28 max 

0.208 "!"" 

2-¢3.175 
0.125 

R 1. 57 

-~ 
0 E ll'l 

""" 0 

I, v) I'- N 
~ ~ 

R 0.062 N 
('1') c;; 

J 
ll'lll'l 

2 .03 
~,~ 
\DO 1.27 typ 

0.08 6.35 44.45 44.45 0 .OS 
Q.25 1. 75 1. 75 

Detail A Detail B 

80ns lOOns 120ns l r 

l~ l~ l~~ L... 

-' 

Note· The 1 r . p a mg of the contact.finger is gold. 
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Rev.0 
Nov. 15. 1989 

H 85602328-8/10/12 
2,097,152-Word x 32-Bit High Density Dynamic RAM Module 

Description 
The HB56D232B is a 2M X 32 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package. An outline of the HB56D232B is 72-pin single in-line 

package. Therefore, the HB56D232B makes high density mounting possible without 

surface mount technolgy. The HB56D232B provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ but only on the one side of its module board. 

• Feature 
• 72-pin single in-line package 

- Lead pitch . . . . . . . . . . . . . 1.27mm 

• Single 5V ( ± 5%) supply 

• High speed 

- Access time . . . . . . . . . . . . 80ns I lOOns I 120ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 3.99W I 3.57W I 3.15W (max) 

- Standby mode . . . . . . . . . . 168m W (max) 

• Fast page mode capability 

• 1,024 refresh cycle I 16ms 

• 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering Information 

Part No. Access time 

HB56D232B-8 80ns 

HB56D232B-10 lOOns 

HB56D232B-12 120ns 

Package 

72-pin SIP 
socket type 
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• Pinout 

0 0 

[ ·-·-·-·-·-·-·-·-·-·-·-·]a 
·-·-·-·-·-·-·-·-·-·-·-· 

1 pin 36 pin 37 pin 72pin 

Pin No. Pin Name Pin No. Pin Name Pin No. PlnName Pin No. Pin Name 

1 Vss 19 NC 37 NC 55 DQll 

2 DQO 20 DQ4 38 NC 56 DQ27 

3 DQ16 21 DQ20 39 Vss 57 DQ12 

4 DQl 22 DQ5 40 CASO 58 DQ28 

5 DQ17 23 DQ21 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ29 

7 DQ18 25 DQ22 43 CASl 61 DQ13 

8 DQ3 26 DQ7 44 RASO 62 DQ30 

9 DQ19 27 DQ23 45 RASl 63 DQ14 

10 Vee 28 A7 46 NC 64 DQ31 

11 NC 29 NC 47 WE 65 DQ15 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 AS 49 DQ8 67 PDl 

14 A2 32 A9 50 DQ24 68 PD2 

15 A3 33 RAS3 51 DQ9 69 PD3 

16 A4 34 RAS2 52 DQ25 70 PD4 

17 AS 35 NC 53 DQlO 71 NC 

18 A6 36 NC 54 DQ26 72 Vss 

• Pin Description • Presence Detect Pinout 

Pin Name Function 
Pin No. Pin Name 

HB56D232B 

AO-A9 Address Input 80ns lOOns 120ns 

AO-A9 , Refresh Address Input 67 PDl NC NC NC 
DQO-DQ31 Data-in I Data-out 68 PD2 NC NC NC 

CASO-CAS3 Column Address Strobe 69 PD3 NC Vss NC 

RASO-RAS3 Row Address Strobe 70 PD4 Vss Vss NC 

WE Read/Write Enable 

Vee Power Supply (+5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC No connection 
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• Block Diagram 

* DO- 015: HM514400JP 

RASOa--------~ ~-----aRASl 

CASOe-------+---+--------+-~ 

DQO ------11/Q 1 CAS RAS 
DQ1 1/02 
DQ2 1103 DO Dl 
DQ3 1104 

OE 

D2 

CASI 

DQB 1/01 CAS RAS 1/01 RAS CAS 
DQ9 1/02 1/02 
DQ10 1/03 D4 1/03 D5 
DQ11 1/04 1/04 

OE OE 

DQ12 1101 CAS RAS 1/01 RAS CAS 
DQ13 1/02 1102 
DQ14 1/03 07 1/03 06 
DQ15 1104 1/04 

OE OE 

RAS2e----------. ~------RAS3 

CAS2a---------+--------.j..._~ 

DQlGe------11/Ql CAS RAS 
DQ17 1/02 
DQ18 1/03 DB 
DQ19 1/04 

OE 

0020------1 
0021------1 
D022'a------1 
D023:a------1 

RAS 

011 

CAS3 

D024 1101CA5 RAS 
D025 1/02 
0026 1/03 D12 
0027 1/04 

OE 

DQ28 1/01 CAS RAS 
D029 1/02 
D030 1/03 015 
DQ31 1/04 

OE 

AO-A9••---... •DO-D15 

WE • Jio 00-015 

Vee ••--:r.....---_.Jio 00- 015 
:rCO-C7 

Vss ••--_._...,_ __ __....,DO- 015 

1-------1l/O1 RAS CAS 
1-------11/02 
~----'l/03 D9 
1-------11/04 

OE 

1-------1l/O1 RAS CAS 
~-----11/02 
1------1 1103 D 10 
~----'1/04 

OE 

1/01 RAS CAS 
1/02 
1103 D13 
1104 
OE 

1/01 RAS CAS 
1/02 
1/03 D14 
1/04 
OE 
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• Physical Outline 

2-,.,(3.175 
'I-' 0.125 

R 1. 57 
R0.062 

0 

107.95 
4.25 

101.19 
3. 9 84 

'1111... .. l'i ~ 'l:J:l•] •1 mkl•••••••• 

0 

Unit: mm 
inch 

9.144 max 
0 .36 

1.27typ 
0 .OS 

oo:~::~:oooo 
Detail A Detail B 

80ns lOOns 120ns 

]f~[ ~[ Y~E 
000000000000 000000000000 000000000000 

Note: The plating of the contact finger is gold. 
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Rev.O 
Nov. 15, 1989 

HB56D232B-8F 
2,097,152-Word x 32-Bit High Density Dynamic RAM Module 

Description 
The HB56D232B is a 2M X 32 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package. An outline of the HB56D232B is 72-pin single in-line 

package. Therefore, the HB56D232B makes high density mounting possible without 

surface mount technolgy. The HB56D232B provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ but only on the one side of its module board. 

• Feature 
• 72-pin single in-line package 

- Lead pitch . . . . . . . . . . . . . 1.27mm 

• Single 5V ( ± 5% ) supply 

• High speed 

- Access time . . . . . . . . . . . . 80ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 3.99W (max) 

- Standby mode . . . . . . . . . . 168mW (max) 

• Fast page mode capability 

• 1, 024refresh cycle/ 16ms 

• 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 

• TIL compatible 

• Ordering information 

Part No. Access time 

HB56D232B-8F 80ns 

Package 

72-pin SIP 
Socket type 
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• Pinout 

0 0 

[ ·-·-·-·-·-·-·-·-·-·-·-·Do 
·-·-·-·-·-·-·-·-·-·-·-· 

1 pin 36pin 37pin 72pin 

Pin No. Pin Name Pin No. Pin Name Pin No. PlnName Pin No. Pin Name 

1 Vss 19 NC 37 NC 55 DQll 

2 DQO - 20 DQ4 38 NC 56 DQ27 

3 DQ16 21 DQ20 39 Vss 57 DQ12 

4 DQl 22 DQ5 40 CASO .58 DQ28 

5 DQ17 23 DQ21 41 CAS2 59 Vee 
6 DQ2 24 DQ6 - 42 CAS3 60 DQ29 

7 DQ18 25 DQ22 43 CASI 61 -- DQ13 

8 DQ3 26 DQ7 .44 RASO_ -- -62 DQ30 

9 DQ19 27 DQ23 45 RASl 63 DQ14 

10 Vee 28-. A7 .. -- 46 NC ___ - . 64 DQ31 

11 NC 29 NC 47 WE - 65 _ DQ15 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 AS 49 . DQS 67 PDl 

14 A2 32 A9 50 DQ24 68 PD2 

15 A3 33 RAS3 51 DQ9 69 PD3 

16 A4 34 RAS2 52 DQ25. 70 PD4 

17 A5 35 NC 53 DQlO 71 NC 

18- A6 36 NC 54 DQ26 72 Vss 

•-Pin Description • Presence Detect Pinout 

Pin Name Function Pin No. Pin Name HB56D232B-8F 

AO-A9 Address Input 67 PDl NC 

AO-A9 Refresh Address Input 68 PD2 NC 
DQO-DQ31 Data-in I Data-out 69 PD3 NC 

CASO-CAS3 Column Address Strobe 70 PD4 Vss 

RASO-RAS3 Row Address Strobe 

WE Read/Write Enable 

Vee Power Supply (+5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC No connection 
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• Block Diagram 

* DO- 015: HM514400JP 

,,,,,~,~ ~ 'l:J:l•] •1 ml••••••••• 
RASO-----------, ~--------41RAS1 
CAso------------<f----------1--~ 

DOO -------< 1/01 CAS RAS 
001 1/02 
002 1/03 DO 01 
003 1/04 

OE 

004 ------< 1/01 CAS RAS 
DOS 1/02 
006 1/03 03 02 
007 ~ 

OE 

CAs1-----------tf----------i--~ 

008 -----t 1/01 CAS RAS 
009 1/02 
0010 1/03 04 
0011 ~ 

OE 

..__ __ __, 1/01 RAS CAS 
1-----11/02 
1-----11/03 OS 
1--~--1~ 

OE 

..__ __ __, 1101 RAS CAS 
1-----11/02 
1-----11/03 06 
1-----11/04 

OE 

RAS2--------___, -----_.RAS3 
CAs2-----------1----------~ 

0016-----tl/01 CAS RAS 
0017 1/02 
0018 1/03 08 
0019 1/04 

OE 

0020------1 
0021-----t 
0022------l 
0023.9------< 

RAS 

011 

CAS3 

0024 1/01 CAS RAS 
0025 1/02 
0026 1/03 012 
0027 1104 

OE 

.0028 1/01 CAS RAS 
0029 1/02 
0030 1103 015 
0031 1/04 

OE 

AO-A9••---... •DO - 015 

WE • •D0-015 

Vee • 

Vss • 

:r ... 00-015 

TCO-C7 .. 00-015 

1-----l IJOl RAS CAS 
1-----11/02 
1-----11103 09 
i-----'1/04 

OE 

010 

1/01 RAS CAS 
1/02 
1/03 013 
1/04 
OE 

1/01 RAS CAS 
1/02 
1/03 014 
1/04 
OE 
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• Physical Outline 

2-n< 3. 175 
)U0.125 

R 1. 57 
R 0.062 

Detail A 

80ns 

]f~[ 
nnoooooooooo 

R 1. 57 
R 0 .062 

44 .45 
1. 75 

Detail B 

107.95 
4.25 

101.19 
3.984 

44.45 
1. 75 

Note: The plating of the contact finger is gold. 
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Rev.l 
Jul. 10, 1989 

H 85601368-8/10/12 
1,048,576-Word x 36-Bit High Density Dynamic RAM Module 

Description 
The HB56D136B is a lM X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package and 4 pieces of lMbit DRAM ( HM511000JP) 

sealed in SOJ package. An outline of the HB56D136B is 72-p~n single in-line package. 

Therefore, the HB56D136B makes high density mounting possible without surface 

mount technolgy. The HB56D136B provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ . 

• Feature 
• 72-pin single in-line package 

- Lead pitch . . . . . . . . . . . . . l.27mm 

• Single 5V ( ± 5%) supply 

• ~igh speed 

- Access time 80ns I lOOns I 120ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 5.25W I 4.62W I 3.99W (max) 

- Standby mode . . . . . . . . . . 126mW (max) 

• Fast page mode capability 

• 1,024refresh cycle I 16ms 

• 2 variations ofrefresh 

- RAS only refresh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering Information 

Part No. Access time 

HB56D136B-8 80ns 

HB56D136B-10 lOOns 

HB56D136B-12 120ns 

Package 

72-pin SIP 
socket type 
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• Pinout 

0 0 

lpin 36 pin 37 pin 72pin 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

1 Vss 19 NC 37 DQ17 55 DQ12 

2 DQO 20 DQ4 38 DQ35 56 DQ30 

3 DQ18 21 DQ22 39 Vss 57 DQ13 

4 DQl 22 DQ5 40 CASO 58 DQ31 

5 DQ19 23 DQ23 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ32 

7 DQ20 25 DQ24 43 CASl 61 DQ14 

8 DQ3 26 DQ7 44 RASO 62 DQ33 

9 DQ21 27 DQ25 45 NC 63 DQ15 

10 Vee 28 A7 46 NC 64 DQ34 

11 NC 29 NC 47 WE 65 DQ16 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 A8 49 DQ9 67 PDl 

14 A2 32 A9 50 DQ27 68 PD2 

15 A3 33 NC 51 DQlO 69 PD3 

16 A4 34 RAS2 52 DQ28 70 PD4 

17 A5 35 DQ26 53 DQll 71 NC 

18 A6 36 DQ8 54 DQ29 72 Vss 

• Pin Description • Presence Detect Pinout 

Pin Name Function 
Pin No. Pin Name 

HB56D136B 

AO-A9 Address Input 80ns lOOns 120ns 

AO-A9 · Refresh Address Input 67 PDl Vss Vss Vss 

DQO-DQ35 Data-in I Data-out 68 PD2 Vss Vss Vss 

CASO-CAS3 Column Address Strobe 69 PD3 NC Vss NC 

RASO,RAS2 Row Address Strobe 70 PD4 Vss Vss NC 

WE Read I Write Enable 

Vee Power Supply ( + 5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC No connection 
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• Block Diagram 

* DO- 07 ·: HM514400JP 

MO- M3: HM511000JP 

RASO--------~ 

CASO----------. 
~_,____,___~ 

DQO -------11/01 CAS RAS 
DQ1 1/02 
DQ2 1/03 DO 
DQ3 1/04 

OE 

DQ4 ------1lfO1 CAS RAS 
DQS 1/02 
DQ6 1103 D2 
DQ7 !lQ9 

OE 

CAS RAS 
DQ8 ------IDin/out MO 

CAS1 e--------. 
~_,____,___~ 

DQ9 -------11/01 CAS RAS 
DQ10 1102 
DQ11 1/03 D4 
DQ12 !lQ9 . 

OE 

CAS RAS 
DQ17------1Din/out M2 

RAS2 --------~ 
CAS2 e--------. 

DQ18------11101 CAS RAS 
DQ19 1102 
DQ20 1103 01 
DQ21 1104 

OE 

CAS RAS 
DQ26·-----' Din/out M 1 

CAS3-----~ 

DQ27------ll/01 CAS RAS 
DQ28 1/02 
DQ29 1/03 OS 
DQ30 1104 

OE 

CAS RAS 
DQ3s------1Din/out M3 

AO-A9••---.... DO-D7,MO-M3 

WE • .. DO-D7,MO-M3 

:L II> DO - 07, MO - M3 
CO-C11 

Vss •e--T----.. DO- 07, MO- M3 

Vee • 
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• Physical Outline 

107.95 _, 
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~------'-'10~1~.1~9~----~~ 
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Detail A 
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Note: The plating of the contact finger is gold. 
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Rev.0 
Dec. 13, 1989 

HB56D136BR-8/10/12 
1,048,576-Word x 36-Bit High Density Dynamic RAM Module 

Description 
The HB56D136BR is a 1MX36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package and 4 pieces oflMbit DRAM ( HM511000JP) 

sealed in SOJ package. An outline of the HB56D136BR is 72-pin single in-line package. 

Therefore, the HB56D136BR makes high density mounting possible without surface 

mount technolgy. The HB56D136BR provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ . 

• Feature 
• 72-pin single in-line package 

- Lead pitch .. . .. .. .. .. .. l.27mm 

• Single 5V ( ± 5%) supply 

• High speed 

- .kccess time . . . . . . . . . . . . 80ns I lOOns I 120ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 5.25W I 4.62W I 3.99W (max) 

- Standby mode . . . . . . . . . . 126m W (max) 

• Fast page mode capability 

• 1,024refresh cycle I 16ms 

• 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering Information 

Part No. Access time 

HB56D136BR-8 80ns 

HB56D136BR-10 lOOns 

HB56D136BR-12 120ns 

Package 

72-pin SIP 
socket type 
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• Pinout 

0 0 

[ ·-·-·-·-·-·-·-·-·-·-·-·]a 
·-·-·-·-·-·-·-·-·-·-·-· 

lpin 36 pin 37 pin 72 pin 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

1 Vss 19 NC 37 DQ17 55 DQ12 

2 DQO 20 DQ4 38 DQ35 56 DQ30 

3 DQ18 21 DQ22 39 Vss 57 DQ13 

4 DQl 22 DQ5 40 CASO 58 DQ31 

5 DQ19 23 DQ23 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ32 

7 DQ20 25 DQ24 43 CASI 61 DQ14 

8 DQ3 26 DQ7 44 RASO 62 DQ33 

9 DQ21 27 DQ25 45 NC 63 DQ15 

10 Vee 28 A7 46 NC 64 DQ34 

11 NC 29 NC 47 WE 65 DQ16 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 AS 49 DQ9 67 PDl 

14 A2 32 A9 50 DQ27 68 PD2 

15 A3 33 NC 51 DQlO 69 PD3 

16 A4 34 RAS2 52 DQ28 70 PD4 

17 A5 35 DQ26 53 DQll 71 NC 

18 A6 36 DQ8 54 DQ29 72 Vss 

• :Pin Description •Presence Detect Pinout 

Pin Name Function HB56Dl36BR 
Pin No. Pin Name 

AO-A9 Address Input 80ns lOOns 120ns 

AO-A9 Refresh Address Input 67 PDl Vss Vss Vss 

DQO-DQ35 Data-in I Data-out 68 PD2 Vss Vss Vss 

CASO-CAS3 Column Address Strobe 69 PD3 NC Vss NC 

RASO,RAS2 Row Address Strobe 70 PD4 Vss Vss NC 

WE Read/Write Enable 

Vee Power Supply ( + 5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC No connection 

142 
@HITACHI 



• Block Diagram 

* DO- 07 : HM514400JP 

MO- M3: HM511000JP 

RASO---------, 
CASO--------, 

.---~-~___, 

DQO ------11/01 CAS RAS 
DQl 1102 
DQ2 1103 DO 
DQ3 1/04 

OE 

DQ4 .._ __ __, 1101 CAS RAS 
DQS 1/02 
DQ6 1103 02 
DQ7 ~ 

OE 

CAS RAS 
DQS .._ __ ___.Din/out MO 

CASl-------, 

DQ9 ___ ___J 1101 CAS RAS 

DQ10 1/02 
DQl 1 1103 04 
DQ12 !LQ_4 

OE 

DQ13------11101 CAS RAS 
DQ14 1102 
DQ15 1/03 DG 
DQl 6 1104 

OE 

CAS RAS 
DQ17------1Din/out M2 

RAS2 ---------, 
CAS2 --------, 

DQ 1s------11101 CAS RAS 
DQ19 1102 
DQ20 1103 Dl 
DQ21 1104 

OE 

DQ22------11101 CAS RAS 
DQ23 1102 
DQ24 1103 03 
DQ25 ~ 

OE 

CAS RAS 
DQ26---___J Din/out Ml 

CAS3------
.---~-~___, 

DQ27-----' 1101 CAS RAS 
DQ28 1102 
DQ29 1103 05 
DQ30 1104 

OE 

DQ31---___Jll01 CAS RAS 
DQ32 1102 
DQ33 1103 07 
DQ34 1104 

OE 

CAS RAS 
DQ35-----'Din/out M3 

A0-A9••----'lll>~DO- 07, MO- M3 

WE. .-oo-D7,MO-M3 

:L lll>DO-D7,MO-M3 
CO-C11 

T lll>DO-D7,MO-M3 

Vee • 

Vss • 
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• Physical Outline 

44.45 
1. 75 

Detail A 

80ns lOOns 

l~ l~ 

107 .9 5 
4.25 
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3.98 

A 

. 44.45 
1. 75 

120ns 

Note. The 1 . . patmgofthecontactfi . nger is gold. 
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HB56D136BR-8F 
· 1,048,576-Word x 36-Bit High Density Dynamic RAM Module 

Description 

,Rev.O 
! Dec. 12, 1989 . ...,.... 

The HB56D136BR is a IM X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package and 4 pieces of lMbit DRAM ( HM511000JP) 

sealed in SOJ package. An outline of the HB56D136BR is 72-p,in single in-line package. 

Therefore, the HB56D136BR makes high density mouRting possible without surface 

mount technolgy. The HB56D136BR provides common data inputsand outputs. 

Decoupling capacitors are mounted beneath each SOJ. 

• Feature 
• 72-pin single in-line package 

- J;iead pitch . . . . . . . . . . . . . l.27mm 

• Single 5V ( ± 5%) supply 

• High speed 

- Access time . . . . . . . . . . . . 80ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 5.25W (max) 

- Standby mode . . . . . . . . . . 126m W (max) 

• Fast page mode capability 

• 1,024refresh cycle I 16ms 

• 2 variations ofrefresh 

- RAS only refresh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering information 

Part No. Access time 

HB56D136BR-8F 80ns 

Package 

72-pin SIP 

Socket type 

@HITACHI 
145 



• Pin Out 

0 0 

lpin 36 pin 37 pin 72 pin 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

1 Vss 19 NC 37 DQ17 55 DQ12 

2 DQO 20 DQ4 38 DQ35 56 DQ30 

3 DQ18 21 DQ22 39 Vss 57 DQ13 

4 DQl 22 DQ5 40 CASO 58 DQ31 

5 DQ19 23 DQ23 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ32 

7 DQ20 25 DQ24 43 CASl 61 DQ14 

8 DQ3 26 DQ7 44 RASO 62 DQ33 

9 DQ21 27 DQ25 45 NC 63 DQ15 

10 Vee 28 A7 46 NC 64 DQ34 

11 NC 29 NC 47 WE 65 DQ16 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 AS 49 DQ9 67 PDl 

14 A2 32 A9 50 DQ27 68 PD2 

15 A3 33 NC 51 DQlO 69 PD3 

16 A4 34 RAS2 52 DQ28 70 PD4 

17 A5 35 DQ26 53 DQll 71 NC 

18 A6 36 DQ8 54 DQ29 72 Vss 

• Pin Description • Presence Detect Pin Out 

Pin Name Function Pin No. Pin Name HB56D136B-8F 

AO-A9 Address Input 67 PDl Vss 

AO-A9 Refresh Address Input 68 PD2 Vss 

DQO-DQ35 Data-in I Data-out 69 PD3 NC 

CASO-CAS3 Column Address Strobe 70 PD4 Vss 

RASO,RAS2 Row Address Strobe 

WE Read I Write Enable 

Vee Power Supply ( + 5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC Non-connection 
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• Block Diagram RASO 
CASO 

DQO 1/01 CAS RAS 
DQl 1/02 
DQ2 1/03 DO 
DQ3 1/04 

OE 

DQ4 1101 CAS RAS 
DQS 1/02 
DQ6 1/03 D2 
DQ7 llil!I 

OE 

CAS RAS 
DQB Din/out MO 

CASl 

DQ9 1/01 CAS RAS 
DQ10 1/02 
DQ11 1/03 D4 
DQ12 llil!I 

OE 

DQ13 1/01 CAS RAS 
DQ14 1/02 
DQ15 1/03 D6 
DQ16 1104 

OE 

CAS RAS 
DQ17 Din/out Ml 

RAS2 
CAS2 

DQ18 1101 CAS RAS 
DQ19 1/02 
DQ20 1/03 Dl 
DQ21 1/04 

OE 

DQ22 1/01 CAS RAS 
DQ23 1/02 
DQ24 1/03 D3 
DQ25 llil!I 

OE 

CAS RAS 
DQ26 Din/out M2 

CAS3 

DQ27 1101 CAS RAS 
DQ28 1102 
DQ29 1103 DS 
DQ30 1/04 

OE 

DQ31 1/01 CAS RAS 
DQ32 1/02 
DQ33 1103 D7 
DQ34 1/04 

OE 

CAS RAS 
DQ35 Din/out M3 

AO-A9• liJo DO-D7, MO-M3 

WE • liJo DO-D7, MO-M3 

* D0-07 : HM514400JP Vee • :L liJo DO-D7, MO-M3 
co-c11 

MO-M3: HM511000JP Vss • T liJo DO-D7, MO-M3 

@HITACHI 
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• Physical Outline 

,1 'E 0.20 min 
' I 0.008 
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Detail A 

Note: The plating of the contact finger is gold. 
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Rev.l 
Jul. 10. 1989 

H 85602368-8/10/12 
2,097,152-Word x 36-Bit High Density Dynamic RAM Module 

Descr~ption 

The HB56D236B is a 2M X 36 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 

(HM514400JP) sealed in SOJ package and 8 pieces of lMbit DRAM ( HM511000JP) 

sealed in SOJ package. An outline of the HB56D236B is 72-pin single in-line package. 

Therefore, the HB56D236B makes high density mounting possible without surface 

mount technolgy. The HB56D236B provides common data inputs and outputs. 

Decoupling capacitors are mounted beneath each SOJ but only on the one side of its 

module board. 

• Feature 
• 72-pin single in-line package 

- Lead pitch . . . . . . . . . . . . . l.27mm 

• Single SV ( ± 5%) supply 

• High speed 

- Access time 80ns I lOOns I 120ns (max) 

• Low power dissipation 

- Active mode . . . . . . . . . . . 5.57W I 4.94W I 4.31W (max) 

- Standby mode . . . . . . . . . . 252m W (max) 

• Fast page mode capability 

• 1,024 refresh cycle I 16ms 

• 2 variations of refresh 

- RAS only refr~sh 

- CAS before RAS refresh 

• TTL compatible 

• Ordering information 

Part No. Access time 

HB56D236B-8 80ns 

HB56D236B-10 lOOns 

HB56D236B-12 120ns 

Package 

72-pin SIP 
Socket type 
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•Pin Out 

0 0 

1 pin 36 pin 37 pin 72pin 

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name 

1 Vss 19 NC 37 DQ17 55 DQ12 

2 DQO 20 DQ4 38 DQ35 56 DQ30 

3 DQ18 21 DQ22 39 Vss 57 DQ13 

4 DQl 22 DQ5 40 CASO 58 DQ31 

5 DQ19 23 DQ23 41 CAS2 59 Vee 

6 DQ2 24 DQ6 42 CAS3 60 DQ32 

7 DQ20 25 DQ24 43 CASI 61 DQ14 

8 DQ3 26 DQ7 44 RASO 62 DQ33 

9 DQ21 27 DQ25 45 RASl 63 DQ15 

10 Vee 28 A7 46 NC 64 DQ34 

11 NC 29 NC 47 WE 65 DQ16 

12 AO 30 Vee 48 NC 66 NC 

13 Al 31 A8 49 DQ9 67 PDl . 
14 A2 32 A9. 50 DQ27 68 PD2 

15 A3 33 RAS3 51 DQlO 69 PD3 

16 A4 34 RAS2 52 DQ28 70 PD4 

17 A5 35 DQ26 53 DQll 71 NC 

18 A6 36 DQ8 54 DQ29 72 Vss 

m Pin Description • Presence Detect Pin Out 

Pin Name Function HB56D236B 
Pin No. Pin Name 

AO-A9 Address Input 80ns lOOns 120ns 

AO-A9 Refresh Address Input 67 PDl NC NC NC 

DQO-DQ35 Data-in I Data-out 68 PD2 NC NC NC 

CASO-CAS3 Column Address Strobe 69 PD3 NC Vss NC 

RASO-RAS3 Row Address Strobe 70 PD4 Vss Vss NC 

WE Read/Write Enable 

Vee Power Supply (+5V) 

Vss Ground 

PD1-PD4 Presence Detect Pin 

NC N onOconnection 
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• Block Diagram 

* D0-015: HM514400JP 

MO-M7 : HM511000JP 

"'''~'~ ~'l:J :lililmli•••••••• 
RASO----------, ~------RAS1 
CASO-------+---+---------+--., 

DQO -----11/01 CAS RAS 
DQl 1/02 
DQ2 1/03 DO 
DQ3 1/04 

OE 

CAS RAS 
DQS -----1Din/out MO 

1-------11/01 RAS CAS 
i------11/02 
1-------11103 D 1 
r-----j l/04 

OE 

D2 

RAS CAS 
i------1Din/out Ml 

CAs1--------T----t---------T-----, 

DQ9 ------11101 CAS RAS 
DQ10 1/02 
DQ11 1/03 D4 
DQ12 .![Q!I 

OE 

CAS RAS 
DQ17-----1Din/out M2 

t--------1l/O1 RAS CAS 
t------11/02 
t------11/03 DS 
-----1/04 

OE 

1------1l/O1 RAS CAS 
1-------11102 
t------11/03 D6 
t------11/04 

OE 

RAS CAS 
1------;Din/out M3 

RAS2 ----------, ..-------RAS3 
CAS2-------+---+---------+----., 

DQ18-----ll/01 CAS RAS 
DQ19 1/02 
DQ20 1/03 DB 
DQ21 1104 

OE 

DQ22-----ll/01 CAS RAS 
DQ23 1/02 
DQ24 1/03 Dl 1 
DQ25 .![Q!I 

OE 

CAS RAS 
DQ26 Din/out M4 

CAS3 

DQ27 1/01 CAS RAS 
DQ28 1102 
DQ29 1/03 D12 
DQ30 1/04 

OE 

DQ31 1/01 CAS RAS 
DQ32 1/02 
DQ33 1103 D15 
DQ34 1/04 

OE 

CAS RAS 
DQ3s-----iDin/out MG 

AO-A9 ••---~-DO-Dl 5, MO-M7 

WE • ~ DO-D15, MO-M7 

>------< 1/01 RAS CAS 
t------11/02 
1-------11103 D9 
-----1104 OE 

1-------1l/O1 RAS CAS 
-----1/02 
1--------11/03 D 10 
1-------1.![Q!I 

OE 

RAS CAS 
Din/out MS 

1101 RAS CAS 
1/02 
1103 D13 
1/04 
OE 

1/01 RAS CAS 
1/02 
1/03 D14 
1/04 
OE 

RAS CAS 
1--------1Din/out M7 

:L ~ DO-D15,MO-M7 
CO-Cll 

Vee • 

Vss • T ~ D0-015, MO-M7 
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• Physical Outline 
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Detail A 
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000000000000 000000000000 

Note: The plating of the contact finger is gold. 
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HM628128 Series 
.131072-Word x 8-Bit High Speed Hi-CMOS Static RAM 

The Hitachi HM628128 is a CMOS static RAM 
organized 128k-word x 8-bit. It realizes higher 
density, higher performance and low power consump
tion by employing O.Bµm Hi-CMOS process 
technology. · 

It offers low power stanqpy power dissipation, 
therefore it is suitable for battery l;>ack-"up 
systems. The device, packaged in a 525 mil SOP 
(460 mil body SOP) or a 600 mil ~lastic DIP, is 
available for high density mounting. 

Features 

Rev. 6 
Jan. 18, 1990 

HM628128P Series 

(DP-32) 

• High speed: Fast Access time 70/85/100/120 ns (max.) HM628128FP Series 

• Low power 
Standby: 10 µW (typ.)(L-version) 
Operation: 75 mW (typ.) 

• 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 TrL compatible - All inputs and outputs 

Capability of battery back up operation ( L & SL) 
2 chip selection for battery back up 

Pin Arrangement 

NC 1 32 Xr~ Al6 2 31 
Al4 3 30 CS2 
Al2 4 29 WE 

A7 5 28 Al3 
A6 6 27 AB 
A5 7 26 A9 
A4 8 25 All 
A3 9 24 OE 
A2 10 23 ill 
Al 11 22 CSl 
AO 12 21 I/07 

I/00 13 20 I/06 
I/01 14 19 I/05 
I~02 15 18 I/04 

SS 16 17 I/03 

(Top vi~w) 

@HITACHI 

(FP-320) 

Pin Description 

Pin Name Function 
AO - Al6 Address 

I/00 - I/07 Input/Output 

CSl Chip select 

CS2 Chip select 

WE Write enable 

OE Output enable 

NC NO connection 

Vee Power supply 

Vss Ground 
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Ordering Information 
Part No. 

HM628128P-7 
HM628128P-8 
HM628128P-10 
HM628128P-12 
HM628128LP-7 
HM628128LP-8 
HM628128LP-10 
HM628128LP-12 

HM628128FP-7 
HM628128FP-8 
HM628128FP-10 
HM628128FP-12 
HM628128LFP-7 
HM628.128LFP-8 
HM628128LFP-10 
HM628128LFP-12 

Block Diagram 

Access Packa_g_e 
70ns 
85ns 

100ns 600 mil 
120ns 32 pin 

70ns Plastic 
85ns DIP 

100ns 
120ns 

70ns 
85ns 

100ns 525 mil 
120ns 32 pin 

70ns Plastic 
85ns SOP 

100ns 
120ns 

Part No. 
HM628128LP-7SL 
HM628128LP-8SL 
HM628128LP-10SL 
HM628128LP-12SL 

HM628128LFP-7SL 
HM628128LFP-8SL 
HM628128LFP-10SL 
HM628128LFP-12SL 

Memory Mat-rix 
512 x 2048 

Column I/O 

Access 
70ns 
85ns 

100ns 
120ns 

70ns 
85ns 

100ns 
120ns 

Column Decode-r I ) Input 
I Data 

c--~_.___.: ) I I Con t-ro 

I/0 7 I ~I ,.__ _ _, 

I I •• 

I~-,- - - - - - - -~-, I 

CS2 
. CS1 

WE 

..... 

v-

~ 

v-

r- I 

I I 

Timing 

f- - - -- -
Read I 

T 

Pulse 

o i6 o 6 o o o o I 
AS A9 A11 A10' AO Al. A2 A3· 

Gen. 

------
II-rite Co:-.trol 

@HITACHI 

Packa_g_e 

600 mil 
32 pin 
Pl as ti 
DIP 

525 mil 
32 pin 
Plastic 
SOP 

--<>Vee 

--ovss 

) : : i I 
I I 
I I 

~ 
J 

c 



DC Characteristics ( Ta = 0 to +70°C, Vee = 5 v ± 10 %, Vss = o v ) 

Parameter Symbol Min Typ*l Max Unit Test Conditions 

Input leakage current I ILI I 

Output leakage current I I10 I 

Operating power supply Ice 
current: DC 

Operating power supply 
current 

Icc1 

Icc2 

Standby Vee current: DC IsB 

2 

2 

15 35 

45 70 

15 30 

1 3 

0.02 2 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

Vin = Vss to Vee 

CSl = VIH or_GS2 = VIL. 
OE = VIH or WE = VIL, 
VI/O = Vss to Vee 

CSl = VIL~ CS2 = VIH, 
others = VIH/VIL 
II;o = o mA 

Min.cycle, duty=100%, 
C"S1 = VIL CS2 = VIH, 
others = Vrn/VIL 
II/o = o mA 

Cycle time = lµs, 
duty = 100% I~/O = 0 mA 
cs150.2v6 cs2 _ vc8-o.2v 
VIH~Vcc- .2V, VIL5 .2V 

CSl = VIH~ CS2 = VIH 
or CS2 = VIL 

Vin ~ 0 V 
Standby Vee 
current (lJ: DC IsBl CS1 > Vee - 0.2 v, 

------------ CS2 ~ V - 0.2 V or 
2 * 2 10 0 * 2 µA CC * 3 ..,. 3 0 V 5 CS2 5 0. 2 V 
2 son 

Output low voltage VOL 0.4 v 

Output high voltage VoH 2.4 v 

Note: 1. Typical values are at Vcc=5.0V,Ta=+25°C 
2. This characteristics is guaranteed only 
3. This characteristics is guaranteed only 

Capacitance ( Ta = 25°C, f = 1.0 MHz ) 

Io1 = 2.1 mA 

IoH = -1.0 mA 

and specified loading. 
for L-version. 
for SL-version. 

Parameter Symbol Min Typ Max Unit Test Conditions 
Input capacitance Cin 8 pF Vin = 0 V 

Input/output capacitance CI/o 10 pF VI/o = o v 

Note: 1. This parameter is sampled and not 100 % t~.sted. 
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Rev. 3 

Apr i I 9, 1990 

HM628128 TSOP Series 
131,072-Word x 8-Bit High Speed Hi-CMOS Static RAM 

All 
A9 
AS 
Al3 
/WE 
CS2 
A15 
vcc 
NC 
Al& 
Al4 
Al2 
A7 
A& 
A5 
A4 

Tne Hitachi 1111628128 is a CMOS static RAM 
organized 128k-wor~x 8-bit. It realizes higher 
density, higher performance and low power consump
tion by employing 0.8µm Hi-CMOS process 
technology. · · ·: 

It offers low power standby power dissipation, 
·therefore it is suitable for battery back-up 
system~. . · 

The device, packaged in a 8mm x 20mm iJSOP is available 
for h.ish density ~ounting. 

:Features 

Pin Description 

Pin Name Function 
AO - A16 Address 

I/00 - I/.07 Input/Output 

CSl Chip select 

CS2 Chip select 

Write enable 

• High speed: Fast Access time 70/85/100/120 ns (max.) OE Output enable 
• Low po~er ----------------

Standby: 10 µW (typ.)( L/L-xxL version) NC NO connection 
Operation: 75·m~ (typ.J · --------------~ 

Single 5V supply Vee Power supply 
Completely static memory ----------------

No clock or timing strobe required Vss Ground 
• Equal access and cycle times ----------------
• Common data input and output - Three state ·output 
• Direc~ly 1TL compatible - All inputs and 9utP.uts 

Capability of battery back up operation (.L/L-xxL versioaj 
2 chip selection for battery back up '- · 

Pin Arrangement 

/OE A4 
AlO A5 
/CSl A& 
1/07 A7 
1/06 Al 2 
1/05 Al4 
1/0'4 Al& 
1/03 NC 
VSS vcc 
1/02 A 1 SC 
1/01 CS2 
1/00 '/WE 
AO Al3 
Al A6 
A2 A9 
A3 All 0 

0 

(Top v I •W) (To" VI ew) 

(•) No rm.a I Typ• PI n Arrangement (b) Re\tera• Typ• Pin 
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A2 
Al 
AO 
l/00 
1/01 
1/02 
vss 
1/03 
1/04 
1/05 
1/06 
1/07 
/CSl 
AlO 

O!: 

Arrang•m•nt 
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Ordering Information 

Part No Access 

HM628128T-7 70ns 
HM628128T-8 85ns 
HM628128T-10 lOOns 
HM628128T-12 120ns 
HM628128LT-7 70ns 
HM628128LT-8 85ns 
HM628128LT-10 lOOns 
HM628128LT-12 120ns 
HM628128LT-7L 70ns 

HM628128LT-8L 85ns 

HM628128LT-10L lOOns 

HM628128LT-12L 120ns 

Block Diagram 

Standby 
Package Part No 

Current 
2mA HM628128R-7 
2mA HM628128R-8 
2mA HM628128R-10 
2mA Normal-Vend HM628128R-12 

100 µ.A Type HM628128LR-7 
100 µ.A 32pin HM628128LR-8 
100µ.A Plastic HM628128LR-10 
100µ.A 8mm x 20mm HM628128LR-12 

50µ.A TSOP HM628128LR-7L 

50µ.A HM628128LR-8L 

50µ.A HM628128LR-10L 

50µ.A HM628128LR-12L 

• AIJ ~-+-ca==r-1 
.\150---' 
A16 "-----' 
A14o----l 

A I 2:<>----' 
A7 <>----' 
A6 <>----' 
A5 o---....J 
A4 <">----' 

i::s20----~ 

'. CS I o------l 

~~~ 
Decoder 

Input 
Oata 
Control 

Ti~ing Pulse Gen. 

Access 
Standby 
Current 

70ns 2mA 
85ns 2mA 

lOOns 2mA 
120ns 2mA 
70ns 100 µ.A 
85ns 100 µ.A 

lOOns 100 µ.A 
120ns 100µ.A 
70ns 50µ.A 
85ns 50µ.A 

lOOns 50µ.A 
120ns 50µ.A 

Memory Matrix 
512 x 2048 

Column I/O 

Column Decoder 

Read / ~rite Control 
\IE o-------l .__ _________ __. 

OEo---------' 

@HITACHI 

Package 

Reverse Vend 
Type 
32pin 
Plastic 
8mm x 20mm 
TSOP 

--<>Vee 
---a Vss 
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DC Characteristics ( Ta = O to +70°C, Vee = 5 V ± 10 %, Vss = O V ) 

Parameter Symbol Min Typ*l Max Unit Test Conditions 

Input leakage current I lLI I 2 µA Vin = Vss to Vee 

Output leakage current I lLO I 2 µA ~1 = VIH or_GS2 = VrL, 
OE = VIH or WE = VrL, 
vr;o = Vss to Vee 

Operating power supply Ice 
current: DC 

Operating power supply 
current 

Icc1 

15 35 

45 70 

mA 

mA 

CSl = V116 CS2 = VrH, 
others = VIH/VrL 
Ir o = 0 mA 

Min.cycle, duty=l00%, 
'CS1 = VIL CS2 = VIH, 
others = VIH/VIL 
II/O = o mA 

Icc2 15 30 mA 
Cycle time = lµs, 
duty = 100% Ir;o = o mA 
CS1~0.2V6 C~2 ~ Vc9-o.2v 
VrH~Vcc- .2V, VrL~ .2V 

Standby Vee current: DC IsB 1 3 

0.02 2 

mA 

mA 

CSl = VrH6 es2 = VrH 
or CS2 = VIL 

Vin ~ 0 V 
CSI ~Vee - 0.2 v, 

~~~~-7-*---=-2-.-1-0-0-*-2,,....--µ-A~ CS2 ~ Vee - 0.2 v or 
3 * 0 V :<; es2 :<; 0. 2 V 

2* 50 3 ' 

Output low voltage VoL 0.4 v IoL = 2.1 mA 

Output high voltage VoH 2.4 v Iott = -1.0 mA 

Not~: *l: Typical values are at Vcc=5.0V,Ta=+25"C and specified loading. 
•2: for L-version 
*3: for L-xxL version, 13 µA max. at Ta=O to 40"C. 

Capacitauce (Ta= 25°C, f = 1.0 MHz) 

Parameter Symbol Min Typ Max Unit Test Conditions 
Input capacitance Cin 8 pF Vin = 0 V 

Input/output capacitance cr;o 10 pF vr;o ;;, o v 

Note: 1. This parameter is sampled and not 100 % t~~ted. 
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SYMBOL 

A 

A 1 

B 

c 
D 

E 

e 

H 

L 

ct 

SEA TING PUNE 

1) 

I . . D 

COMMON· D 

M I N. 

----
0. 0 

o. 1 0 

o. 0 7 

1 8. 2 0 

7. 80 

o. 50 

1 9. 80 

0. 40 

o· 

p11 
;:;:::> 
;:;:::> 

___ i_ 

I MENS ION 

MAX. 

1 . 2 0 

----
0. 30 

0. 2 7 

1 8. 60 

8. 2 0 

BSC 

2 0. 2 0 

0. 60 

5. 

= 
.~ 
~ 

NOTE 
1) "D" dces not include mold 

flash or protrusions. 
2) "L" is the length of terminal 

tor soldring to a substrate. 

3) Hatching area indicates 
index area.This area includes 

more than half of index mark. 
4) Controlling dimension 

; Mi 11 imeter 

5) On reverse vend type package, index area 

is the area that include (**)mark. 

THIN SMALL OUTLINE(TSOP) PERIPHERAL TERMINALS 8 x 20 BODY(PLASTIC) 
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Rev. 1, Apr,20.'90 

H M66205L-85/10/12 
524,288-Word x 8-Bit High Density CMOS Static RAM Module 

The HM66205 is a high density 4M- bit static RAM module consisted of 4 pieces HM628128LTS 
products ( TSOP type lM static RAM) and a HD74ACT138FP equivalent product (SOP type CMOS 
decoder logic) . 

An outline of the HM66205 is the standard 600 mil width 32 pin dual - inline package . Its pin · 
arrangement is completely compatible with 4M - bit monolithic static RAM. 

The HM66205 offers the features of low power and high speed by using high speed CMOS devices . 
And, the HM66205 makes high density mounting possible with no 'surface mount technology. 

These features make the HM66205 ideally suited for high density compacted memory systems. 

• Features • Pin Arrangement 

• High density 32 pin DIP 
- Mounting 4pcs. of lM static RAM ( TSOP; HM628128LTS) and 

CMOS decoder logic (SOP; HD74ACT138FPequivalent) 
• Pin compatible with 4M monolithic static RAM 
• High speed 

- Fast access time 85ns / lOOns / 120ns (maximum) 
• Equal access and cycle time 
• · Completely static RAM 

- No clock or timing strobe required 
• Low Power standby and low power oparation 

·- Standby 40 µW (typical) 
- Oparation 80 mW (typical ) 

• Comon data input and output, three state outputs 
• Capable of battery backup operation 
• Directry TTL compatible : All inputs and outputs 

• Type of Products 

Part No. Access Package 

HM66205L - 85 85ns 600- mil 

A18 

A16 2 31 

A14 3 30 

A12 4 29 

A7 5 28 

AG 6 27 

AS 7 26 

A4 8 Top view 25 

A3 9 24 

A2 10 23 

A1 11 22 

AO 12 21 

1/0 1 13 20 

1/0 2 14 19 

1/03 15 18 

Vss 16 17 

HM66205L - 10 lOOns 32-pin DIP 
HM66205L- 12 120ns • Pin Description 

Pin Name Function 

AO - A18 Address 

1/01-1108 Input I Output 

cs Chip Serect 

WE Write Enable 

OE Output Enable 

Vee Power Supply 

Vss Ground 

@HITACHI 

Vee 
A15 

A17 

WE 

A13 

AS 

A9 

A 11 

OE 

A10 

cs 
1/08 

1/0 7 

1/06 

1/0 5 

1/04 
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• Block Diagram 
AO-Al6 

Al7 

Al8 

0 

© 
© 
0 

0 

r--1 

~ 

AO 

Al 

A2 
-
E1 

E2 

E3 

01 
02 
03 
04 
Os 
Os 
01 
Os 

l/01-1108 

WE 

OE 

0 
If '2 Decoder 

0 
0 

• Mode Selection 

Mode cs 
Not Selected ( Power down ) H 

Read L 

L 
Write 

L 

Note: x' = Don't care (Hor L) 

WE 

x 
H 

L 

L 

• Absolute Maximum Ratings 

OE 

x 
L 

H 

L 

Item Symbol 

Voltage on any pin relative to Vss VT 
Power dissipation PT 
Operating temperature range Torr 

Storage temperature range Tstg 

Storage temperature range under bias Tbias 

1.....-i AO-Al6 
f--1 CSl 

CS2 
l/0 1-8 -
WE 
OE 

........., 
AO-A16 ....____, 
CSl 
CS2 
I/O 1-8 -
WE 
OE 

I/O 

High-Z 

Dout 

Din 

Din 

Ratings 

'1111.."/o; ~ 'l:J: l•] 1] lfijj········ 

I @ 

~ @ 

~ AO- Al6 
......... f--1 CSl . . 
•1 '-t-t--1 CS2 :•1 

RAM I/O 1-8 ;RAM 
-No.l WE ;No.2 : 

......... 
OE 

........... 

........., 
AO-A16 

......... '-----i CSl 
•1 

CS2 :•1 

RAM I/O 1-8 ;RAM 

No.3 - ;No.4 WE ......... 
OE 

. .......... 

•i. RAM No.1 - No.4: HM628128 LTS 

•2. CMOS Decoder: HD74ACT138FP 

Current Note 

lsB,ISBl 

Ice Read cycle (1) - (3) 

Ice Write cycle (1) 

Ice Write cycle (2) 

Unit 

-0.5-+7.0 v 
1.0 w 

0-+10 oc 
-55-+125 oc 
-10-+85 oc 
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• Package Dimensions 

Unit: mm(inch) 

53.34(2.10} 
(53. 60 max. ( 2.11 max.)) 

II 

-- . . 
2.54 0.100 

c: x x c: .E It! ltl 
1.02(0.040) .E 

Lt') EE 
co \""'" -.:t (T') 
(T') 0 co N 

0.35-0.59 0 0 LI') 0 .......... 7.62(0.30 
(0.014-0.023) 

e: .. ......... ffi 

r -- --- - ) 

.. .. .. \ 
+-~~ 0.2-0.36 -

Co. oos-o. 014 > o·-'\S 

15.24(0. 600) ...,. ....,, 

@HITACHI 
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HM658512 Series 
524,288-Word x 8-Bit High Speed Pseudo Static RAM 

Feature 

• Single 5 V ( ± 10 % ) 
• High speed 

A~ess time 
CE access time ............... 80/100/120 ns 

Cycle time 
Random read/write cycle time ... 160/180/210 ns 

• Low power 
250 mW typ. Active 
350 µW typ. Standby 

• All inputs and outputs TTL compatible 
• Package 

32-pin dual-in-line plastic package 
32-pin SOP package 

• Non multiplexed address 
• 2048 refresh cycles (32 ms) 
• Refresh functions 

Rev. 3 Dec. 1989 

LP-version ... Address refresh DP-version ... Address refresh 
Automatic refresh Automatic refresh 
Self refresh 

Ordering Information 

Type No. 
HM658512LP-8 
HM658512LP-10 
1µ1658512LP-12 

HM658512DP-8 
HM658512DP-10 
HM658512DP-12 

HM658512LFP-8 
HM658512LFP-10 
HM658512LFP-12 

HM658512DFP-8 
HM658512DFP-10 
HM658512DFP-12 

Access 
80 ns 

100 ns 
120 ns 

80 ns 
100 ns 
120 ns 

80 ns 
100 ns 
120 ns 

80 ns 
100 ns 
120 ns 

Package 

600 mil 

32-pin 

plastic DIP 

32-pin 

plastic 

SOP 

.HITACHI 
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Pin Arrangement Pin Description 

Pin Name Function 
Al8 1 32 Xr~ AO - Al8 Address Al6 2 31 
Al4 3 30 Al7 I/00 - I/07 Input/output Al2 4 29 WE 
A7 5 28 Al3 CE Chip enable A6 6 27 AB 
AS 7 26 A9 OE/RFSH Output enable/Refresh A4 8 25 All 
A3 9 24 Dr/RFSH WE Write enable A2 10 23 AJ,O 
Al 11 22 CE 
AO 12 21 I/07 

I/00 13 20 I/06 
I/01 14 19 I/05 
I~02 15 18 I/04 

SS 16 17 I/03 

(Top View) 

Block Diagram 

AO 
Address Row 
latch Decoder 
Control 

AlO 

I/00 

I/07 

CE 0---_._~ ~·::·~~ ~:'.· _ 
llt/llrnl'"'----..1...Read \fir I te Contro 

wf "-------~ 

Memory Matrix 
(2048x256)x8 

Column I/O 
Column Decoder 

Vee 
Vss 

~HITACHI 

Power supply 
Ground 



Package Dimensions,-Unit: mm (inch) 
HH658512P Series HH658512FP Series 

zo.•S(O.IOS) o· - ,. 
T"-

•&.9(1.650) -I •2.Smn.( 1.673....,x.) 7 I :; 

c:::::::::::::: ~l 
I 11 1.2 16 

---r-r--co:o. 7) 

15.Z• 
(Q.600) 

@HITACHI 
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Rev. 1 
Nov. 10, 1989 

HN27C4096 Series 
262,144-Word x 16-Bit CMOS UV ERasable and Programmable ROM 

The Hitachi HN27C4096G/CC is a 4-Mbit ultraviolet erasable and electrically programmable ROM, 

featuring high speed and low power dissipation. Fabricated on advanced fine process and high speed 

circuitry technique, the HN27C4096 makes high speed access time possible. Therefore , it is suitable for 

16-bit microcomputer systems using high speed microcomputer such as the 80286 and 68020. The 

HN27C4096 offers high speed programming using page programming mode. This device has the 

package variation of cerdip-40pin and JLCC-44pin. 

Features 

• High speed ··· ··· ··· ··· ··· Access time lOOns I 120ns /150ns(max) 

• Low power dissipation ··· ··· Standby mode: 5µW (typ), Active mode: 35mW I MHz (typ) 

• Fast high reliability page programming and fast high-reliability programming 

··· ··· ··· ··· ··· Programming voltage : + 12.5V D. C. 

··· ·· · ··· ··· ··· Program time: 3.5sec (min) (Theoretical in Page programming) 

• Inputs and outputs TTL compatible during both read and program modes 

• Pin arrangement ··· ··· ··· ··· 40-pin JED EC standard, 44-pin JLCC .JEDEC standard 

• Device identifier mode ··· ··· Manufacturer code and device code 

Ordering Information 

Type No. Access Time Package 

HN27C4096G-10 lOOns 600mil 
HN27C4096G-12 120ns 40-pin Cerdip 

HN27C4096G-15 150ns (DG-40A) 

HN27C4096CC-10 lOOns 

HN27C4096CC-12 120ns 
44-pinJLCC 
(CC-44) 

HN27C4096CC-15 150ns 

@HITACHI 
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Pin Arrangement 

HN27C4096G 

Vpp 
CE 

l/01S 
1/014 
1/013 
1/012 
1/011 
1/010 A 11 

1/09 A10 
1/08 A9 

Vss 11 Vss 
1/07 12 A8 
1/06 13 A7 
I/OS 14 AG 
1/04 1S AS 
1103 16 A4 
1/02 17 A3 
1/01 18 A2 
1/00 19 A1 

OE 20 AO 

(Top View) 

Pin Description 

Pin Name 

AO-A17 

I/OO-I/015 

Vee 

Vpp 

Vss 

Function 

Address 

Input/output 

Chip enable 

Output enable 

Power supply 

Programming power 
supply 

Ground 

rill/~/~~ 'l:J:l•] 1] lfijj········ 

HN27C4096CC 

1/013 11014 l/01S CE Vpp NC Vee A17 A16 A1S A14 

6 s 4 3 2 1 44 43 42 41 40 

1/012 7 39 A13 

1/011 8 38 A12 

1/010 9 37 A11 

1/09 10 36 A10 

1/08 11 3S A9 

vss 12 34 vss 
NC 13 33 NC 

1/07 14 32 AS 

1/06 1S 31 A7 

I/OS 16 30 AG 

1/04 17 29 AS 
18 19 20212223 24 25 26 27 28 

~ 
1/03 1/02 1/01 1/00 OE NC AO Al A2 A3 A4 

(Top View) 

@HITACHI 



Package Outline Unit: mm (inch) 

40Pin 

Preliminary 

@HITACHI 

o zs::~i 
(0.010::::) 

Symbol 

A 

Al 

B 

b 

c 

D=E 

Dl =El 

D2=E2 

e 

cp 

DG-40A 

EIAJ 

JEDEC 

Dimmention (mm) 

Min Typ Max 

4.00 4.25 4.80 

2.15 2.54 2.75 

0.64 0.73 0.84 

0.33 0.46 0.53 

. 0.20 0.25 0.30 

17.33 17.57 17.73 

16.29 16.53 16.89 

15.53 15.75 16.13 

1.27 

0.15 

CC-44 

EIAJ 

JEDEC 
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HN29C101 Series 
131,072-Word x 8-Bit CMOS Flash Erase Type EEPROM 

Rev. 0.2 
Hl.12.20 

The Hitachi HN29C101 is a 131072-word x 8-bit CMOS flash erase type EEPROM, realizing on-board 

programming. It programs or erases data only on on-board power supply (V cc/Vpp). The logic level of V H 

(12 V) is unnecessary for address pins and control pins and command inputs are unnecessary because it 

provides an erase control pin (EE). When erasing, its control pihs, address bus and data bus become free, 

by control latch. It also provides the status polling function to inform the erase completion to CPU. 

Features 
• On-boardpowersupply(Vcc/Vpp)· .. Vcc=5V ± 10% 

Vpp=Vcc -1 V to Vee (Read) 

Vpp= 12.0 V ± 0.4 V (Erase/Program) 

• High speed ··· ··· ··· ··· ··· ··· ··· ··· ··· ··· Access time 120ns I 150ns I 200ns (max) 

• Single hign speed programming · ·· Byte program 

Program time: (200 µs typ.) single pulse 

• On-board erase function ... ·········.:. Chip erase 

Erase time: (2s typ) 

Address, data, control latch function 

Status polling function 

• Low power dissipation· .. ··············· Ice = 30 mA typ (Read) 

Ice = 20µA max (Standby) 

Ipp= 30 mA typ (Erase/Program) 

Ipp= 20µA max(Read/Standby) 

• Erasing endurance · · · · ·· ··· ··· ·· · · ·· ·· · More than 100 times 

(Please do not over-program on the programmed bits.) 

• Pin arrangement························ 32-pin JED EC standard 

• Package ··· ··· ··· ··· ··· ··· ··· ··· ··· 32-pin DIP 

32-pin TSOP 

@HITACHI 
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Block Diagram 

AS 
~ ( 1----------l ~ ~--

A9 

A12 

~ 

A16 

1/00 
~ 

1/07 

CE 

OE 

PGM 

Vee 

Vpp 

Vss 

u~ 

X
Decoder 

">--1 Input 
Data 

>+--< Control 

Latch 

1024 x 1024 

Memory Matrix 

Y-Gating 

Y-Decoder 

AO-A4, A10,A11 

~ : High Threshold Inverter 
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Pin Arrangement 

HN29C101P 

Vpp 1 Vee 
A16 2 ~ 
A15 3 YE 
A12 4 A14 

A7 5 A13 
AG 6 A8 
AS 7 A9 
A4 8 A11 
A3 9 OE 
A2 10 A10 
A1 11 IT 
AO 12 1/07 

1/00 13 1/06 
1/01 14 1/05 
1/02 15 1/04 
Vss 16 1/03 

(Top View) 

HN29C101TS 

AS A7 A15 Vpp PGM A14 AS A11 

1614 12 10987654321 

15 13 11 

0 

18 20 22 24 26 28 30 32 

17 19 21 23 25 27 29 31 

A2 AO 1101 Vss 1104 

(Top View) 

OE 

Pin Description 

Pin Name 

AO-A16 

1/00-1/07 

CE 

OE 

PGM 

EE 

Vee 

Vpp 

Vss 

Function 

Address 

Input/output 

Chip enable 

Output enable 

Programming enable 

Erase enable 

Power supply 

Programming power 
supply 

Grouna 

Ordering Information 

Type No. Access Time Package 

HN29C101P-12 120ns 32-pin Plastic 
HN29C101P-15 150ns DIP 

HN29C101P-20 200ns (DP-32) 

HN29C101TS-12 120ns 32-pin Thin 

HN29C101TS-15 150ns 
Small Outline 
Package 

HN29Cl01 TS-20 200ns (TFP-32DA) 

@HITACHI 
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• Package Outline Unit: mm (inch) 

32Pin DIP 

32Pin TSOP 
&.O(O.Jl5) 

J2 

0 

0.20 ± 0.10 

(0.008± O.OO•) 

£1i ~"" 00'' I - e 

42.Smu.(J.,73mu.) 1 
: 

I ,1.9(1.650) I _ 

c:::::::::::::: mi 
I 11 ' • 16 

---H--!!: (0.0'7) 

@HITACHI 

DP-32 

EIAJ 

JEDEC 

TFP-32DA 

EIAJ 

JED EC 
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HN62444 Series 
262,144 x 16-Bit I 524,288 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 

Rev.1 89-07-11 

The HN62444 is a 4-Mbit CMOS mask-programmable • Pin Arrangement 
ROM organized either as 262144 words by 16 bits or as 
524288 words by 8 bits. Realizing low power con
sumption, this memory is allowed for battery operation. 
In addition, the HN62444, which provides large capacity. 
of 4M bits, is ideally suited for kanji character 
generators. 

• Features 
• Single + 5 V Power Supply 
• Three-State Data Output for OR-Tieing 
• TTL Compatible 
• Maximum Access Time: 100 ns {Max.) 
• Low Power Consumption : 1 SOmW (Typ.) active 

SµW {Typ.) standby 
• Byte-wide or Word-wide Data Organization with BHE 

• Block Diagram 

AO DO 
3-State 

0 Memory Hex/ 
Output 

Array Byte 
Buffer 

Address 

Buffer 

A17 D15 
I {D7) 

CE 

A17 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO -
CE 

Vss 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1e 40 A8 
2 39 A9 
3 38 A10 
4 37 A 11 
5 36 A12 
6 35 A13 
7 34 A14 
8 33 A15 
9 32 A16 

10 31 BHE 
11 30 Vss 
12 29 D15/A-1 
13 28 D7 
14 27 D14 
15 26 D6 
16 25 D13 
17 24 DS 
18 23 D12 
19 22 D4 
20 21 Vee 

{Top View) 

HN62444P 

B HE _ ____, :::0----1--------' 

{A-1) * -----1 ~-1--------_J 

OE 

BHE=VIH; 16-bit(D15-DO) 
BHE = V1L ; 8-bit {D7-DO) 

* ; A-1 is least significant address. 
When BHE is 'low', D14-D8 goes 

the high impedance state. 
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• Pin Arrangement 

NC 1 48 NC 
A17 2 47 A8 

I"-- 0 .- N A7 3 46 A9 q U"I l.O I"-- .- u co O'\ ...- .- ..... 
<(<(<(<(<(z<(<(<(<(<( 

A6 4 45 A10 
"<::tMN.-omc:ot'--1.0Ll"l..;;t 
qqqq'<;j"N')MN'lMMM AS 5 44 A 11 

A4 6 43 A12 

A3 1 33 A13 A3 7 42 A13 

A2 2 32 A14 A2 8 41 A14 

A1 3 31 A15 A1 9 40 A 15 

AO 4 30 A16 AO 10 39 A16 

CE 5 29 BHE NC 11 38 NC 

NC 6 28 NC NC 12 37 NC 

Vss 7 27 Vss NC 13 36 NC -
OE 8 26 D15/A-1 CE 14 35 BHE 

DO 9 25 D7 Vss 15 34 Vss 

D8 10 24 D14 OE 16 33 D15/A-1 

D1 11 23 D6 DO 17 32 D7 
D8 18 31 D14 

Nm~U"ll.Of"'-.OOO"IO.-N D1 19 30 D6 
.-.-.-.-.-.-.-.-NNN D9 20 29 D13 
O"INOM.-u ~'<;j"Nl..t"lm 

D2 21 28 DS 0 0 .- 0 .- z > 0 .- 0 .-
0 0 Cl Cl D10 22 27 D12 

D3 23 26 D4 
D11 24 25 Vee 

(Top View) (Top View) 

HN62444FP HN62444F 

• Orderling Information 
11-12-13 pin and 36-37-38 pin are 
connected to inner lead frame. 

Type No. Access Time Package 

HN62444P 100 ns 600 mil 40-pin plastic DIP 

HN62444FP 100 ns 44-pin plastic QFP 

HN62444F 100 ns 48-pin plastic SOP 

• Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply Voltage Vee -0.3 - + 7.0 v 1 

All Input and Output Voltage Vr -0.3 - Vee+ 0.3 v 1 

Operating Temperature Range Topr 0 - + 70 oc 
Storage Temperature Range Tstg - 55 - + 125 oc 
Temperature Under Bias Tbias -20 - + 85 oc 

Note) 1 : With respect to VSS. 
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HN62408 Series 
524,288x16-BitI1,048,576 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 

Rev.0 89-04-16 

The HN62408 is a 8-Mbit CMOS mask-program-mable • Pin Arrangement 
ROM organized either as 524288 words by 16 bits or as 
1048576 words by 8 bits. Realizing low power con
sumption, this memory is allowed for battery operation. 
In addition, the HN62408, which provides large capacity. 
of 8M bits, is ideally suited for kanji character 
generators. 

• Features 
• Single + 5 V Power Supply 
• Three-State Data Output for OR-Tieing 
• TTL Compatible 
• Maximum Access Time : 200 ns {Max.) 
• Low Power Consumption: 100mW {Typ.) active 

5µW {Typ.) standby 
• Byte-wide or Word-wide Data Organization with BHE 

• Block Diagram 

AO DO 
3-State 

1 Memory Hex I 
Output 

Array Byte 
Buffer 

Address 

Buffer 

A18 D15 
I (D7) 

CE 

A18 
A17 

A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
CE 

Vss 
OE 
DO 
D8 
D1 
D9 
D2 

D10 
D3 

D11 

1 • 42 NC 
2 41 A8 
3 40 A9 
4 39 A10 
5 38 A 11 
6 37 A12 
7 36 A 13 
8 35 A14 
9 34 A15 

10 33 A16 
11 32 BHE 
12 31 Vss 
13 30 D15/A-1 
14 29 D7 
15 28 D14 
16 27 D6 
17 26 D13 
18 25 D5 
19 24 D12 
20 23 D4 
21 22 Vee 

(Top View) 

HN62408P 

BH E ----1 ~--+--------' BHE = VIH ; 16-bit (D15-DO) 

{A-1) * -----1 X>--+-------~ 

OE 

BHE =VIL 8-bit {D7-DO) 
* ; A-1 is least significant address. 

When BHE is 'low', D14-D8 goes 

the high impedance state. 
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• Pin Arrangement 

A18 1 48 NC 
A17 2 47 AS 

" co 0 ..- N A7 3 46 A9 "¢ 1.1"1 l.O " .- .- co O'\ ..- ..- ..... 
<{ <{ <{ <{ <{ <{ <{ <{ <{ <{ <{ AG 4 45 A10 
"¢ rn N .- 0 O'\ CO I'- l.O 1.1"1 q 
...t''<to;:t"o;:t""<tMMMMMM AS 5 44 A 11 

A4 6 43 A12 

A3 1 33 A13 A3 7 42 A13 

A2 2 32 A14 A2 8 41 A14 

A1 3 31 A15 A1 9 40 A 15 

AO 4 30 A16 AO 10 39 A16 

IT 5 29 BHE NC 11 38 NC 

NC 6 28 NC NC 12 37 NC 

'fu 7 27 Vss NC 13 36 NC -
OE 8 26 D15/A-1 CE 14 35 BHE 

DO 9 25 D7 Vss 15 34 Vss 

D8 10 24 D14 OE 16 33 D15/A-1 

D1 11 23 D6 DO 17 32 D7 
D8 18 31 D14 

NCY")"d'L/"l\.Of'COO'\O..-N D1 19 30 D6 
.-.-..-.-..-..-..-..-NNN D9 20 29 D13 
O'\Nom..-u 8...t'NLl'lm 

D2 21 28 DS 00.-0.-z>o.-o...-
0 0 0 0 D10 22 27 D12 

D3 23 26 D4 
D11 24 25 Vee 

(Top View) (Top View) 

HN62408FP HN62408F 
12-13 pin and 36-37 pin are 

• Orderling Information connected to inner lead frame. 

Type No. Access Time Package 

HN62408P 200 ns 600 mil 42-pin plastic DIP 

HN62408FP 200 ns 44-pin plastic QFP 

HN62408F 200 ns 48-pin plastic SOP 

• Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply Voltage Vee -0.3 - + 7.0 v 1 

All Input and Output Voltage Vr -0.3 - Vee+ 0.3 v 1 

Operating Temperature Range T opr 0 - + 70 oc 
Storage Temperature Range Tstg - 55 - + 125 oc 
Temperature Under Bias Tbias -20 - + 85 oc 

Note) 1 : With respect to VSS. 
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HN624016 Series 
1,048,576 x 16-Bit I 2,097,152 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 

Rev.O 89-04-16 

The HN624016 is a 16-Mbit CMOS mask-programmable ROM organized either as 
1048576 words by 16 bits or as 2097152 words by 8 bits. Realizing low power con
sumption, this memory is allowed for battery operation. In addition, the HN624016, 
which provides large capacity of 16M bits, is ideally ~uited for kanji character 
generators. 

• Features 
• Single + 5 V Power Supply 
• Three-State Data Output for OR-Tieing 
• TTL Compatible 
• Maximum Access Time : 200 ns (Max.) 
• Low Power Consumption : 1 OOmW (Typ.) active 

5µW (Typ.) standby 
• Byte-wide or Word-wide Data Organization with BHE 

• Block Diagram 

AO 

1 Address Memory Hex/ 

Buffer Array Byte 

A19. 

CE 

B HE _ __, »----+-------' 

{A-1) * --~ »--+--------' 

OE 

DO 
3-State 

Output 1 
Buffer 

D15 
I (D7) 

BHE=VIH; 16-bit(D15-DO) 
BHE = V1L ; 8-bit (D7-DO) 

* ; A-1 is least significant address. 
When BHE is 'low', D14-D8 goes 

the high impedance state. 
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• Pin Arrangement 

A18 1 48 A19 
A18 1 • 42 A19 A17 2 47 A8 
A17 2 41 AS A7 3 46 A9 

A7 3 40 A9 A6 4 4S A10 
A6 4 39 A10 AS s 44 A 11 
AS s 38 A 11 A4 6 43 A12 
A4 6 37 A12 A3 7 42 A13 
A3 7 36 A13 A2 8 41 A14 
A2 8 3S A14 A1 9 40 A1S 
A1 9 34 A1S AO 10 39 A16 
AO 10 33 A16 NC 11 38 NC 
CE 11 32 BHE NC 12 37 NC 

Vss 12 31 Vss NC 13 36 NC 

OE 13 30 D1S/A-1 CE 14 3S BHE 

DO 14 29 D7 Vss 1S 34 Vss 
DS 1S 28 D14 OE 16 33 D1S/A-1 
D1 16 27 D6 DO 17 32 D7 

D9 17 26 D13 DS 18 31 D14 

D2 18 2S DS D1 19 30 D6 
D10 19 24 D12 D9 20 29 D13 

D3 20 23 D4 D2 21 28 DS 
D11 21 22 Vee D10 22 27 D12 

D3 23 26 D4 
D11 24 25 Vee 

(Top View) (Top View) 

HN624016P HN624016F 
12-13 pin and 36-37 pin are connected to inner 
lead frame. 

• Or.derling Information 

Type No. Access Time Package 

HN624016P 200 ns 600 mil 42-pin plastic DIP 

HN624016F 200 ns 48-pin plastic SOP 

• Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply Voltage Vee -0.3 - + 7.0 v 1 

All Input and Output Voltage Vr -0.3 - Vee +0.3 v 1 

Operating Temperature Range Topr .Q - + 70 oc 
Storage Temperature Range Tstg -55 - + 125 oc 
Temperature Under Bias Tbias -20 - + 85 oc 

Note) 1 : With respect to VSS. 
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Electronic Components Division 
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