





4M DRAMSs @

1M SRAMs @

4AM EPROMs @

1M Flash EEPROMs e

4M Pseudo Static RAMs e
8/16 Mbit MASK ROMs e
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Capa-| Config. | Pro- Product Number Suffix Characteristics
city |(word x bit)| cess (Package Code)
Access | max lcc (mA)
] (ns) max | Act./Std-by
. M 4Mx1 HM514100JP/LJP
n a m I c (cP-2008) | -12 | 120 | 70/2(03)
ZP/LZP (ZP-20) -10 100 80/2 (0.3)
-8 80 90/2 (0.3)
-8H 80 90/2 (0.3)
HM514100AT/ALT (TF-20DA) | -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-20D) | -10 100 80/2 (0.3)
AZ/ALZ (ZP-20) -8 80 90/2 (0.3)
AJ/ALJ (CP-20DA) | -7 70 100/2 (0.3)
-65 65 110/2 (0.3)
-6R 60 110/2 (0.3)
HM514101JP (CP-20DA) | -12 120 70/2
P (ZP-20) -10 100 80/2
-8 80 90/2
HM514102JP (CP-20DA) | -12 120 70/2
P (ZP-20) -10 100 80/2
-8 80 90/2
4M 1Mx4 HM514400JP/LJP
C (CP-20DA) | -12 120 70/2 (0.3)
0.8 ZP/LZP (ZP-20) -10 100 80/2 (0.3)
um -8 80 90/2 (0.3)
-8H 80 90/2 (0.3)
HM514400AT/ALT (TF-20DA) | -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)
HM514400AS/ALS (CP-20D) | -10 100 80/2 (0.3)
AZ/ALZ (ZP-20) -8 80 90/2 (0.2)
AJ/ALJ (CP-20DA) | -7 70 100/2 (0.3)
-65 65 110/2 (0.3)
-6R 60 110/2 (0.3)
HM514410JP (CP-20DA) | -12 120 70/2
ZP (ZP-20) -10 100 80/2
-8 80 90/2
-8H 80 90/2
HM514402JP (CP-20DA) | -12 120 70/2
ZP (ZP-20) -10 100 80/2
-8 80 90/2
HM514412JpP* (CP-20DA) | -12 120 70/2
P (2P-20) -10 100 80/2
-8 80 90/2
4M | 512Kx8 HM514800JP* (CP-28D) | -10 100 90/2
ZP* (ZP-28) -8 80 100/2
-7 70 110/2
32M | 4Mx8 HB56A48A (SIP-30) -12 120 560/16
0 u e AT (sIP-30) |-10| 100 | 640/16
B (SIM-30) -8 80 720/16
-8F 80 720/16
HB56B48A (SIP-30) -12 120 560/16
AT (StP-30) -10 100 640/16
B (SIM-30) -8 80 720/16
HB56C48A (SIP-30) -12 120 560/16
AT (SIP-30) -10 100 640/16
B (SIM-30) | -8| 80 | 720/16
36M | 4Mx9 HB56A49A (SIP-30) -12 120 630/18
AT (SIP-30) -10 100 720/18
B (SIM-30) -8 80 810/18
HB56A49B (SIM-30) | -8F 80 810/18
HB56A49BR (SIM-30) | -12 120 630/18
-10 100 720/18
C -8 80 810/18
0.8 |HB56B49A (SIP-30) -12 120 630/18
um AT (SIP-30) -10 100 720/18
B (SIM-30) -8 80 810/18
HB56C49A (SIP-30) -12 120 630/18
AT (StP-30) -10 100 720/18
B (SIM-30) -8 80 810/18
32M | 1Mx32 HB56D132BR (SIM-72) | -12 120 560/16
-10 100 640/16
-8 80 720/16
-8F 80 720/16
64M | 2Mx32 HB56D232B (SIM-72) | -12 120 600/32
-10 100 680/32
-8 80 760/32
-8F 80 760/32
36M | 1Mx36 HB56D136B/BR (SIM-72) | -12 120 760/24
—13 100 880/24
- 80 (1000/24
@ HITACHI ~8F| 80 [1000/24




Capa-| Config. | Pro- Product Number Suffix Characteristics
city |(word x bit)| cess (Package Code)
m Access | max lcc (mA)
(ns) max | Act./Std-by
72M | 2Mx36 C |HB56D236B (SIM-72) | -12| 120 820/48
0 u e 08 ~10| 100 | 94048
Hm -8 80 {1060/48
-8F 80 (1060/48
]
1M | 256Kx4 C |HM624256P (DP-28) -45 45 120/2
a Ic 0.8 JP (CP-28D) |-35| 35
um |HM624257JP (CP-32D) | -45 45 120/2
-35 35
128Kx8 HM628128P/LP  (DP-32) -12] 120 70/2 (0.05)
FP/LFP (FP-32D) | -10 100
-8 85
-7 70
HM628128LFP-xxSL -12 120 70/2 (0.05)
(FP-32D) | -10 100
-8 85
HM628128LT/LR  (TFP-32D) | -12 | 120 70/2 (0.05)
-10| 100
-8 85
4M | 512Kx8 C |HM658512DP/LP (DP-32) -12 120 75/2 (0.2)
Seu 0 038 DFP/LFP _10| 100
pm (FP-32D) -8 80
4M | 512Kx8 C |HM66205L (DM-324) { -12 | 120 80/(0.4)
0 u e 038 -10| 100
pm -8 85
4M | 256Kx16 | C |HN27C4096G (DG-40A) | -15| 150 100 (10MHz)
0.8 -12 | 120 /0.02
pum -10| 100
HN27C4096CC (CC-44) -15 150 100 (10MHz)
-12| 120 /0.02
-10| 100
HN27C4096CP* (CP-44) -15( 150 | TBD
-12 120
1M | 128Kx8 C |HN29C101P (DP-32) -15( 150 | TBD
- 0.8 -12 120
um | HN29C101T* (TFP-32DA) | -15 150 TBD
-12 120
4M | 512Kx8 HN62414P (DP-40) 200 50/0.03
256Kx16 HN62414FP (FP-44A) V4 170
F (FP-48)
512Kx8 HN62444BP* (DP-40) 100 50/0.03
256Kx16 BCP* (CP-44)
512Kx8 HN62314BP (DP-32) 200 50/0.03
BF (FP-32DA) | Z 170
C HN62444P (DP-40) 100 50/0.03
0.8 FP (FP-44A)
: F (FP-48)
Hm TFP (TFP-44)
HN62344BP 100 50/0.03
BF
8M 1Mx8 HM62408P (DP-42) 200 50/0.03
512Kx16 FP (FP-44A)
F (FP-48)
1Mx8 HN62308BP (DP-32) 200 50/0.03
BF (FP-32D)
16M 2Mx8 HN624016P (DP-42) 200 50/0.03
1Mx16 F (FP-48)
. ™M RAM HM534251A/3AJP* -10 {100/25 | 100/7
u I Or 256Kx4 cP-280) | -8 | 80/25 | 115/7
SAM AZP*  (ZP-28)
512x4
- RAM C |HM538121A/3AJP" -10 |100/25 | TBD
128Kx8 | 0.8 (CP-40D) -8 80/25
SAM Mm
256x8

* under development







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 system desig-
ners, including higher density, faster speeds, lower power, and increased package
variety - particularly in modules.

This book contains an overview of all DRAM withx 1,x 8,x9, 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:

HMS514100AJ/AZ-65
HM514100AJ/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 ar
listed at the end of this book.

Copyright © Hitachi, Ltd., 1989, 1990 - All rights reserved.
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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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B PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

o DP-16B e DP-18B
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PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

o DP-22NB
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PACKAGE INFORMATION

® Dual-in-line Plastic Unit: mm (inch) Scale 1/1
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PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

oDP-42
52 8(2.079)
§3.7max.(2.1 | 4max.)
42 22
oo oOnononoaonOonnon
]
—_ X ®
w % ¢
alx Ew
ud i
23 -8
UUUOUUUUUJUU U UUUUOUUUUOOuuauUad
|
2 21
(0.047)
15.24
- 3 {0.600)
c g x ®
Es EE
m'o_"138
‘.luml 1qIgtgLgIRIRI RGN RN SfS |wne
; €e ‘
254025 0.48+0.1 w2
. hY)
{©.100+ 0.010) ©019+0008) S0 g 028

© 00 ®?

G HITACHI

13



PACKAGE INFORMATION

e CERDIP Unit: mm (inch) Scale 1/1
o0 DG-20N ©DG-22N
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@ Zigzag-in-line Plastic

PACKAGE INFORMATION

Unit: mm (inch) Scale 1/1

®ZP-16 ® ZP-20
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PACKAGE INFORMATION

O Flat Package Unit mm (inch) Scale 1%
O FP-24D O FP-28D
L 15.80(0.622) 0 =10
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PACKAGE INFORMATION

©® Flat Packages (continued)

® FG-28D ® FG-24A
R — — —— — — | _
—————— —
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e
® TSOP Packages
e TFP-32D ® TFP-32DA
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32 17
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g g
e S
S s
< ~
2 ° =
o 1 16
1 16 0.50(0.020
0.50(0.020 0.2020.10
(0.00820.004) #]0.08(0.003)
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PACKAGE INFORMATION

® Leadless Chip Carrier

o CG-22A
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(0.49+0.012)

137103
(0.29+0.012)
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o CG-28A e CG-28B
I
4
22025
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w
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e
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o
©
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©® Flat Package (J-bend Leads)

o CP-18 e CP-20D
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r— 1 ~“le oS
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1
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©® Flat Packages (J-Bend Leads) (continued)

PACKAGE INFORMATION

Unit: mm (inch) Scale 115,

® CP-32D
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Rev. 5
Dec. 29, 1989

HM514100JP/ZP-8/10/12

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 um 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

% Single 5 V (%10%) Part No. Access Package
HM514100JP-8 80 ns 350 mil 20-pin

* High speed HM514100JP-10 100 ns lastiz S0J

- Access time HM514100JP-12 120 ns P
80 ns / 100 ns / 120 ns (max) HM514100ZP-8 80 ns . s

HM5141002P-10 100 ns 00 ®i1 20-Pdn

% Low power dissipation HM514100ZP-12 120 ns P

- 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

* Test function

@ HITACHI
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Fin Uut

e« HM514100JP Series
HITACHI PIN NO,

" Din

WE
RAS

NC
A0

AO
. Al

A2
Al

EEEEE

I JEQEL: P}g NO
I
Ol s 26
] 2 25
Gl s 24
G« 23
Gl s 22
Gl o 18
[T po 17
(] 16
E{12 15
[o]p3 4
(Top View)

EEEEE—

A8
A7
A6
AS
A

« HM514100ZP Series

CAS 2
Ves 4
WE 6
Al0 8
NC 10
Al 12
A3 14
A4 16
A6 18
A8 20

1 A9

3 Dout
5 Din

7 RAS
9 NC

It AO
13 A2
15 Vec
17 AS
19 A7

(Bottom View)

._Pin.Déscription.mw““”mw.H.

- Pin Name - -~ Function o e e e

----------- AOQ - Al10 -Address Input .. -

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

_________ DIN Data-in v

: DOUT Data-out -

""""" . RAS. ~Row Address Strobe ‘

"""""""" CAS “"Column Address Strobe "

-------------- WE-- - -~Read-/-Write Enable - - --
VCC.. ..Power. (#5V) ... ... ...
VSS Ground

22
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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 4,194,304 word x
1 bit. HM514100 has realized higher density, higher performance and
various functions by employing 0.8 um 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
* Single 5 V (£10%) . Part No. Access Package
HM514100LJP-8 80 ns 350 mil 20-oi
* High speed HM514100LJP-10 100 ns last'zlgOJ
- Access time HM514100LJP-12 120 ns prasti
80 ns / 100 ns / 120 ns (max) HM514100LZP-8 80 ns . .
HMS14100LZP-10 100 ns 00 ™3 20-PiR
* Low power dissipation HM514100LZP-12 120 ns p-e

- 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

@ HITACHI
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Pin Out

« HM514100LJP Series ¢ HM514100LZP Series
HITACHI PIN NO.

!

2

|
7\
7

1
AR —

3 25 ;\_‘:D Daout CAS 2
nAS 3 24](18] CAS Ve 4 3 Dot
NC 1} 23 E] -NC WE 6 S Din
5 16 A9 7 NAS
A10 22.:3 Ao B -
9
NC 10 NC

h} 1 Ao
A8 INIREN [=|

ho E ’ 18 E] {13 A2
Al E 10 17 I_T] AT . A3 1 E{Ij
A2 [i_ 11 16 E AG Al ](', c 15 VCC
) 2 17
~ [_—9_- 12 15 [{12) A A6 18 |C AS
vee [To|n3 14 |[T1] A Chi: 19 A7
+ AB 20
~
(Top View) (Bottom View)

Pin Description

Pin Name Function
A0 - Al10 = Address Input
A0 - A9 Refresh Address Input
" DIN " 'Data-in ’ ' ’
DOUT Data-out
RAS . . Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
VCC " Power (+5V)
VSS Ground
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% DC Electrical Characteristics

(Ta

=0 to+70 °C , Vgc = 5V 10 %, Vgg = 0 V)

HM514100L HM514100L HM514100L

-10 -12
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating RAS,TAS cycling
current Icc ) 0 - 8o - 70 mA tgc = min 1,2
TTL interface
- 2 - 2 - 2 mA RAS,CAS=Viy
' Dout=High-2Z
Standby current Icec2 CMOS_interface
RAS,CAS and WE2
- 200 - 200 - 200 pA Vce-0.2V or £ 6.5V
Address and Din:
stable
Dout=High-2Z
RAS-only = mi '
refresh current Ices ) % - 80 - 70 mA  tpc = min 2
RAS = Vry
Standby current Ices - 5 - 5 - 5 mA CAS = Vg, 1,4
: Dout = enable
CAS-before-RAS s
refresh current Icce i} 90 ) 80 i 70 mA  tpc = min
Fast pa é mode ' ,
erente Iccy - 9 - 80 - 70 mA tpg = min 1,3
trec = 125 us
Battery ‘back up tras S 1 us
operating current Vee-0.2V < Vg < 6.5V
(standby with CBR Iccig - 300 - 300 - 300 wpwA OV < Vyp <0.2V
refresh) WE = Vg
‘ Address and Din:
stable
Dout=High-Z
Input leakage Iy 10 10 -10 10 -10 10 WA OV <Vin<7V
current - -
Output leakage : 0V <Vout <7V
current Iro -10 10 -10 10 -10 10 WA ;o Ts disable
Output high . _
voltage & Vou 2.4 Voo 2.4 Voo 2.4 Vi V  High Iout = -5 mA
Output low VoL 0 0.4 0 0.4 0 0.4 V Low Iout=4.2 mA
voltage
Note: 1.

Icc max is specified at the output open condition.

2. Address can be changed once or less while RAS = Viyp.

3. Address can be changed once or less while CAS
4. Clock voltages (RAS and CAS) must be applied simultaneously with

or prior to applying supply voltage.

VIH'

Icc depends on output load condition when the device is selected,

@ HITACHI
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Rev. 1
Dec. 29, 1989

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 pm CMOS process technology and some

new CMOS circuit design technologies. The HMSlAlOO 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.

Vbt sveon retve. ecess  package
* High speed =~ =~ "~ HM514100JP-8H 80 ns  >o0 mil 20-pin

- Access time . plastic SO0J

80 ns (max)

400 mil 20-pin

HM514100ZP-8H . 80 ns plastic ZIP

* Low power dissipation
- Active mode
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

* Test function

@ HITACHI
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Pin Out

"+ HM514100JP Series

" Din
wE

AS
NC

A0

HITACHI PIN NO

| Jg%gg\ P}g gg.{l
iR 26|20

]| 2 25 |[19]
Gl s 24 ||18]
(]l o 23 |[17]
Gl s 22|[16] .
5| 9 18 |15

%10 17 %
(& 16 ([13]
G ]n2 15 |[12]
ojn3 14 ||1]

(Top View)

Dout CAS 2
CAS Ve 4
NC WE 6
A9

Al0 B

NC 10
AB : Al 12
AT . A3 14
A6 Ad 16
AS

A6 18
AM

A8 20

« HM514100ZP Series

1 A9
3 Dowt
S Din

7 RAS

9 NC
11 A0
13 A2
15 Vee
17 AS
19 A7

(Bottom View)

P1n Descr1pt10n§ f

Function :

' Pin Name @ °
-+A0 -i AlO . :Address Input -
AO -- A9 :Refresh Address Input
-DIN ‘Data-in P
-DOUT: ‘Data-out : .
RAS - ‘Row Address Strobe
. CAS : :Column :Address Strobe
" WE o ‘Read- / :Write Enable
-VCC ‘Power (+5V)
Ground:

VSS

28
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Rev. 5
Dec. 29, 1989

HM514101JP/ZP-8/10/12

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

Descrlptlon

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

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

Feature - - S : : ‘Ordering Informations
* Single 5 V (£10%) ) Part No. Access Package

» | HM514101JP- 8 80 ns ..o L0 oin
* High speed HM514101JP-10 100 ns lactin 503
" - Access time HM514101JP-12 120 ns P

80 ns / 100 ns / 120 ns (max) HM514101ZP-8 80 ns , s

HM514101ZP-10 100 ns  *0° ml}aﬁgiglglp

* Low power dissipation HM514101ZP-12 120 ns P

- 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

- CAS-before-RAS refresh
Hidden refresh

* Test function

@ HITACHI
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Din

WE
RAS.
NC’
A10

Out

HM514101JP Series

HITACHI PIN NO.

[ JEDEC PIN NO.

1 —_—
E‘ J J Q6l[0] Vs CAS 2
]| 2 25{[19] Dout Vss 4
Gl s 24|[18] CAS WE 6
(] w 23|[17] '~ Al0 8
Gl s 22|[16] A9 NC 10

Al 12

5 9 18E AS Al 14
% 10 fi) Ad 16
(g]|n 16[[13] As ' A6 18
[s]lr2 15{[12] as " A8 20
[10}{13 14l[11) A4

(Top View)

e HM514101ZP Series

1 A9
3 Dout
S Din

7RAS

9 NC
11 A0
13 A2
15 Vee
17 AS

19 A7 |

(Bottom View)

Pin Description =

Pin Name --Function
AO. -_Al10 . _Address Input . .
A0 - A9 Refresh Address Input
DIN Data-in
DOUT Data-out
" RAS "Row 'Address Strobe
- CAS-- - Column Address Strobe
WE.. . . Read./ Write Enable
vVCC Power (+5V)
VSS Ground

30
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Rev. 5
Dec. 29, 1989

HM514102JP/ZP-8/10/12

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

Description

The Hitachi HM514102 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 um 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

* Single 5 V (£10%) Part No. Access Package
HM514102JP-8 80 ns 350 mil 20-pin

* High speed ‘ HM514102JP-10 100 ns mllastiElSOJ

- Access time " HM514102JP-12 120 ns P
80 ns / 100 ns / 120 ns (max) HM514102ZP-8 80 ns , ,

HM514102ZP-10 100 ns 100 mli zgiplglp

* Low power dissipation HM514102ZP-12 120 ns piastic

- 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

Test function

G HITACHI
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Pin

« HM514102JP Series

Din

WE
RAS
NC
A10

AO
Al
A2
A3

Out

HITACHI PIN NO

JEDEC PIN NO. "
LT
2] 2 25|[19]
3| 3 24 (18]
0. um
Gl s 2215
Gl 9 18 |[15]
(7]po 17 |[14]
G 16 |[13]
[s]p2 15 {[12]
IE 14 {[11]
(Top View)

¢ HM514102ZP Series

0

1%
Z
™
n

13 A2
A3 A3 14

. 15 Vee
A? A4 16

- 1 A9
Ve e 2
3 Dout
Daut Ve 4
s J— 5 Din
N 7 RAS
i Al0 8
A9 9
NC 10 NC
11 AO
Al 12 %

17 AS
AS A6 18 !

A3 =115 A7
A8 20
A

(Bottom View)

Pin Description

Pin Name Function
A0 - .Al10 Address Input
A0 - A9 Refresh Address Input
DIN Data-in
DOUT Data-out
RAS Row Address Strobe
CS Chip Select
WE Read / Write Enable
VCC Power (+5V)
VSS Ground

32
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Rev. 2
Jan. 12, 1990

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

1 bit. HM514100A has realized higher density, higher performance and
varlous functions by employlng 0.8 um CMOS process technology and some
new CMOS circuit design technologles The HM514100A offers Fast Page

Mode as'a hlgh speed access mode o '

Multlplexed 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 ... .
* Slngle 5V (110%) Type No. Access Time Package
U e HM514100AJ0-7 70 ns 350-mil 20-pin
* High speed =~~~ - - - - HM514100AJ-8 80 ms = plastic 'SOJ
- Access time - : HM514100AJ-10 100 ns (CP-20DA)
.70 ns/80 ns/100 ns (max) HM514100AS-7. . ... 70 ns.-- 300-mil 20-pin.
} ~ HM514100AS-8 80 ns . .. plastic. S0J
* Low power d1$$1pat10n - HM514100AS-10 100 ns (CP-20D)
T Actlve mode HM514100AZ-7 70 ns 400-mil 20-pin
550 mW/495 mW/44O mW (max) HM514100AZ-8 " 80 ns ~ plastic ZIP

- HM514100AZ-10 100 ns (ZP-20) - -
- Standby mode -. 11 mW (max) y A ‘ .

* Fast page mode cabability
* 1,024 refresh cycles ---- (16 ms)
% 3 variations of refresh

- RAS only refresh

- CAS-before-RAS refresh
Hidden refresh

* Test function

@ HITACHI
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Pin Out

e HM514100AJ Series
HMS514100AS Series

Hitachi Pin No.  JEDEC Pin No.
/

&' U
Oin | 1

1 26 || 20| vs

Wélz 2 25 |1 19 | Dout

R_A§!3 3 24 (|18 | Cas

NCIII 4 23 {117 | NC
AIOI S ||S 22 EA9

EIFIEIEIE]
BEEEE

13 14

(Top View)

Pin Description

e HM514100AZ Series

R VA9
Gs 2
3 Dout
Vs 4
5 O
WE 6
: 7 Ras
A0 8
9 NC
NC 10
11 A0
FSEER Y]
a8 13 A2
A3 14
A7 15 Vee
As 16
17 As
I3 A6 18
: 19 a7
Ad A8 20

(Bottom View)

" Pin Name @~ Function =

. A0 - Al10 Address Input

- A0 - A9 Refresh Address Inpu
Din Data-in ’
Dout Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
VCC Power (+5V)
VSS Ground
NC No Connection

34
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Outline Dimensions , © Unit: mm(inch)

e HM514100AJ Series (CP-20DA)

17.00(0.669)
17. 27max (0.680max)
20 o 1} — —
ol alalalal —_m_g - 8
) Sl e a9
NI O o
=7 S
1 0 _ = 7 =
0.740.02) § & o 52
2% o3 4
S T 2|2
™| | <<
=) 8|S T _«ils
~ o [=]
s 1 v,
0.43%0.10 “ ll‘27(0.050)| 8.130.25
(0.01720.004) | 5576504 ' (0.32020.010)
» HM514100AS Series (CP-20D)
'16.80(0.665) . .
17.27max (0. 680max1 .
20 11 w o
falalel nnnnﬂ__'_.“‘:z.-g C:‘ §
g2 5 3
1 10 = ~
0.74(0.029) |3 ~
N MR
+1 — ' |00
23 o5 ¢los
Sle a8 S
e 3= ~l 3
4 sle — o
0.43%0.10 JL [1.27(0,050) 67120, 28
(0.017!0.004)_ =10.10(0.004) (0.264+0.011)
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Outline Dimensions (Continued) Unit: mm(inch)

e HM514100AZ Series (ZP-20)

25.61(1.008)

26.11max(1.028max) -

w
e -8 =

e | 8

sl €8
L ey ==
: ” 2o gHE T
0.50:8:03 ] || [1.2700.050) . & = 2.54(0.100)
(0.020:3:905 v ~

1K=

i
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Rev. 0
Jan. 12, 1990

HM514101AJ/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 um 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 Ordering Informations
* Single 5 V (10%) Part No. Access Package
HM514101AJ-7 70 ns 350 mil 20-pin
% High speed ' HM514101AJ7-8 80 ns plastic SOJ
- Access time HM514101AJ-10 100 ns (CP-20DA)
70 ns / 80 ns / 100 ns (max) HM514101AS-7 70 ns 300-mil 20-pin
HM514101AS-8 80 ns plastic SPJ
* Low power dissipation HMS514101AS-10 100 ns (CP-20D)
- Active mode HM514101AZ-7 70 ns 400 mil 20-pin
550 mW / 495 mW / 440 mW (max) HM514101AZ-8 80 ns plastic ZIP
- Standby mode 11 mW (max) HM514101AZ-10 100 ns (ZP-20)

* Nibble mode capability
* 1,024 refresh cycles ---- (16 ms)

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

¥* Test function
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Pin Arrangement
* HM514101AJ Series e« HM514101AZ Series
HM514101AS Series

Hitachi Pin No.
| JEDEC Pin No.l

=

omEl 26 -z__o]y“ = VoA
\}Tz[z 2 25 1119 [ Dout 3 Dout
Ras 3|3 2|18 Cas Vo 4 s oin
ne[alfa 23 Enc WE 6 I
A0S S 22 EIW A0 8
9 NC
NC 10
1" AQ
Al 12
20 E 9 8 E'“ . 13 A2
a1 E 10 17 BA? 1S Vee
A2 E " 16 EAS as e 17 As
a3 {9l 15 EAS as 18 -
Vee (1013 14 _|__|]Aa a8 20
(Top View) (Bottom View)
Pin Description
Pin Name Function
A0 - Al0 Address Input
A0 - A9 Refresh Address Input
Din Data-in
Dout Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
VCC Power (+5V)
VSS Ground
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Outline Dimensions Unit: mm (inch)

e HM514101AJ Series (CP-20DA)

17.00(0.669)
17.27max (0.680max)
20 11 — —
nannno ANAArT— T W [Ve)
o8 2|8
S8 BiH
SERE
1 0 _ = o
0.74(0.029) & 3 < 82
4 .3
i B SE
s 8e —— il
~ o2 )|
B § 74_____
0.43%0.10 “ (1.27(0,050)) 8.1320.25
(0.017£0.004) ST10.10(0.004) (0.320%0.010)
¢ HM514101AS Series (CP-20D)
16.90(0.665)
17.27max (0.680max N
20 11 w o
nannonn nnnnn——_—:i—g. 2 Lgf')
e
RS
i wwluo_“s' ol o
=)
0.74(0.029) NE -
=g = R3S
2;53 c|'d $%loo
s RS =1
S e NS
ol o
0.43:0.10 || [.21(0.050) 6.7120,28
(0.017%0.004) S10.10(0.008) (0.26420.011)
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Outline Dimensions (Continued)

+ HM514101AZ Series (ZP-20)

Unit: mm (inch)

25.61(1.008)
26.11max(1.028max)

SULHIEARIARALERL

8.51(0.335)

20

0.50:8: 8% I 1.27(0.050)

(0.02028:83%)

.,\‘
>
5|2
g8lo
LS
=
Slo
N
Sle 0.2523:0%
E-I_“,-;_ 1 +0.004
g = (0.0]-(:.002)
~ = —
= 2.54(0.100)
N
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Rev. 0
Feb. 23, 1990

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 demsity, higher performance and

various functions by employing 0.8 um 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
HM514100ASLJ-7 70 ns  350-mil 20-pin
* High speed HM514100ASLJ-8 80 ns plastic SOJ
- Access time HM514100ASLJ-10 100 ns (CP-20DA)
70 ns/80 ns/100 ns (max) HM514100ASLS-7 70 ns 300-mil 20-pin
HM514100ASLS-8 80 ns plastic SOJ
* Low power dissipation HM514100ASLS-10 100 ns (CP-20D)
- Active mode HM514100ASLZ-7 70 ns 400-mil 20-pin
550 mW/495 mW/440 mW (max) HM514100ASLZ-8 - 80 ns plastic ZIP
) HM514100ASLZ-10 100 ns (ZP-20)

- 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

e
w7

Test function

0
s
W

Data Retention Operation
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Pin Out

e HM514100ASLJ Series e HM514100ASLZ Series
HM514100ASLS Series
Hitachi Pin No. JEDEC Pin No.

_Uv ‘ / 1 A9

Din | 1 1 26 120 | Vg CAS 2

WE 2 25 |[19] oout ve e 3 Douwt
! 31

EEI; 3 || 18] @s — 5 Din

NCEd 23 ENC 7  Ras

wo 5]

2

o

®
L]

w

22 |116]| A9 Ne

1M A0
Al 12
13 A2
A8 A3 18
15 Ve
A 16
AS

a6 18
AS 19 A7

A8 20

anokn
EEEEE

(Top View) : (Bottom View)

Pin Description

Pin Name Function
A0 - Al10 Address Input
A0 - A9 Refresh Address Input
Din Data-in
Dout Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
VCC Power (+5V)
VSS Ground
NC No Connection
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% DC Electrical Characteristics

(Ta =0 to +60 °C , Vgc = 5V £ 10 %, Vgg = 0 V)

HM514100A HM514100A HM514100A

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating A ) ) 0 mA RAS,CAS cycling 1.2
current Icca 100 90 & trc = min ’
TTL interface
- 2 - 2 - 2 mA  RAS,CAS=Viy
Dout=High-2Z
Standby current Igc2 CMOS_interface
RAS,CAS = Viy
- 100 - 100 - 100 HA WE, Address and 4
Din = Vg or Viyp,
Dout=High-Z
RAS-only: )
refresh current 1CC3 - 100 i} 90 ) 80 mA  tRC = min 2
RAS = Viy :
Standby current Ices - 5 - 5 - 5 mA CAS = Vg, 1
Dout = enable
CAS-before-RAS .
refresh current 1CC6 - 100 ) 0 ) 80 mA  tpc = min
Fast page mode .
current Iccy - 100 - 90 - 80 mA tpc = min 1,3
trc = 250 us
Data Retention tras < 200_ns
current WE = Vg, CAS = Vg,
(Equivalent Iccio - 150 - 150 - 150 HA  Address and Din
Refresh Time = Viyg or ViyL 4
is 256 ms) Dout = High-Z
4.0 V<V <55V
Input leakage
current It -10 10 -10 10 -10 10 MA OV <VINSTV
Output leakage 0V<Voygr =7V
current Iro -1 10 -10 10 -10 10 A Doyt = disable
Output high . _
voltage Vo 2.4 Ve 2.4 Vi 2.4 Ve \Y High Igyr = -5 mA
Output low =
voltage VoL 0 0.4 0 0.4 0 0.4 \" Low Igyr = 4-2 mA
Note: 1. Igc depends on output load condition when the device is selected,
Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = Vyj,.
3. Address can be changed once or less while CAS = Vyy.
4. Vce-0.2

V<Viy<6.5Vand 0V < Vi 0.2V

@ HITACHI




[/ INEWPRODUCT| | |///]]]

Outline Dimensions Unit: mm(inch)

e« HM514100ASLJ Series (CP-20DA)

17.00(0.669)
17.27max(0.680max)
MO MmO
=S RS
P S E Sl
X I
o M. o] M
1 10 ~
:—_(\ [ Jeo]
JL0.7400.029) 23 e 93
sl -~ “Sloo
28 52 03
sl gf —— J[3
A J X —
0.43t0.10|| (1,27(0,050)] 8.13%0.25
0.01720.004) | =157575-008) (0.32020.01)

e HM514100ASLS Series (CP-20D)

16.90(0.665)
17.27max (0.680max .
20 1 3 @
nnnnn nnnnn—:g-‘o—m‘g
{ ﬂié?
g S - g
W 0| 3
TOoOUOO UUUUL._[\_ S;_'O.J- o
1 10 ~
0.74(0.029) L2 _
qg 58S
s .5 ool « »
3= g8 0|5
acl S MR
sl K
y —JL 3 ™~
0.43%0.10 ” 1,27(0,050)] 6.71%0.28
0.017%0.004 *0.
( ) o]0.10(0.004)] (0.26420.011)
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Outline Dimensions (Continued) Unit: mm(inch)

» HM514100ASLZ Series (ZP-20)

25.61(1.008)
26.11max (1.028max) -

a3
( S| sz

= &S

wn —

<| S|
L e %=
! lf =S e X
o.50:8:53 )| || [1.2700.050) < 2 | |\rmeam
(0.02 23:393) ~

l2.85
0.112)

e
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Rev. 0O
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 pm CMOS process technology and some
new CMOS circuit design technologies. The HM514400A offers Fast Page

Mode as a hlgh 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 plastlc S0J and
20-pin plastic ZIP :

Feature : . S : Ordering Informations
* Single 5 V (#10%) L N Type No. Access Time = Package
HM514400ASLJ-7 70 ns  350-mil 20-pin
* High speed S ' ' HM514400ASLJ-8 80 ns plastic SOJ
- Access time = = - ' © HMS514400ASLJ-10 100 ns' ~ (CP-20DA)
70 ns/80 ns/100 ns (max) - HM514400ASLS-7 70 ns 300-mil 20-pin
HM514400ASLS-8 80 ns plastic SOJ
* Low power dissipation A HM514400ASLS-10 100 ns (CP-20D)
. - Active mode HM514400ASLZ-7 70 ns  400-mil 20-pin
550 mW/495 mW/440 mW (max) HM514400ASLZ-8 80 ns plastic ZIP
: HM514400ASLZ-10 100 ns (ZP-20)

- Standby mode - 11 @w (max)
* Fast page mode capability
¥* l,d24 refresh cycles ---- (16 ms)
% 3 variations of refresh
RAS only refresh

CAS-before-RAS refresh
Hidden refresh

%* Test function

* Data Retention Operation
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Pin Out
e HM514400ASLJ Series * HMS514400ASLZ Series
HM514400ASLS Series
Hitachi Pin No. JEDEC Pin No.
Q:ﬁ ; 1 of
o1 | 1 |11 26 1] 20 | v Tas 2
3 1103
110 2
22 25 EI/OA. vos 4
we |3]]3 24 E’I/O} 5 Vs
— S 1701 6
Ras |4 (|a 23 (|17 ] cas 7 wo2
— WE 8
A3 1S ||S 22|16 | OE 9 EA—S
A9 10
11 A0
Al 12
13 A2
A0 E 9 18 EAB A3 14
At E 10 7 I:_’m Ao 16 15 Ve
A2 E 1" 16 EAG 17 AS
A6 18
A3 E 12 15 E’As 19 A7
Vee [10][13 14 EAd A8 20

(Top View)

(Bottom View)

Pin Description

Pin Name Function

A0 - A9 Address Input

A0 - 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

48
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¥ DC Electrical Characteristics

(Ta

= 0 to +60 °C , Vcc =5V 10 %, Vgg = 0 V)

HM514400A HM514400A HM514400A

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating Iccy - 100 } 90 ) 80 DA FKS,?Ig.cycllng 1,2
current trc = min
TTL interface
- 2 - 2 - 2 mA  RAS,CAS=Viy
Dout=High-Z
Standby current Icc2 CMOS_interface
: RAS,CAS = Viy
- 100 - 100 - 100 uA WE, OE, Address and 4
Din = Vg or Vij,
Dout=High-2Z
RAS-only
refresh cﬁrrent Ices - 100 - 90 - 80 mA trc = min 2
RES = Viy
Standby current Igcs - 5 - S - 5 mA CAS = Vyp, 1
Dout = enable
CAS-before-RAS .
refresh current 1CC6 - 100 i} 90 ) 80 mA  tpc = min
Fast page mode : _
current Icey - 100 - 90 - 80 mA tpc = min 1,3
. trec = 250 us
Data Retention tras < 200_ns
current WE = Viy, CAS = vy,
(Equivalent Icci0 - 150 - 150 - 150 BA OE, Address and Din
Refresh Time : = Viyg or Vij, 4
.is 256 ms) Dout = High-Z
' 4.0V < VCC <55V
Input leakage ) - -
curtent I 10 10 10 10 10 10 MA OV <VIN<STV
Output leakage } _ OV<vVougr 27V
current Iro 10 10 . -10 10 -10 10 HA DoyT = disable
Output high . ' _
voli’age g Vou 2.4 Voo 2.4 Voo 2.4 Vg V  High Igyr = -5 mA
Output low -
voltage VoL 0 0.4 0] 0.4 0 0.4 \Y Low IpuT 4.2 mA
Note: 1. Igc depends on output load condition when the device is selected,
Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = Vjy,.
3. Address can be changed once or less while CAS Vig-
4. Vee-0.2

\Y < VIH < 6.5 Vand 0 V < VIL < 0.2V
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Outline Dimensions

Unit: mm(inch)

e HM514400ASLJ Series (CP-20DA)

17.00(0.669)
17.27max(0.680max)
20 11 ~ sggggglgﬁ?
MO Mmoo
—_— O =] O
5 Sle ole
HE Xb
2B =B
1 10 - - S
0.74(0.029) ¥ 3 < 88
‘é S - RAN PN
R s
| . | <=
S Y s—— N R
oS
. 13 —_— AN A
0.43%0.10 “ 1.27(0,050 8.13%0.25
+ L ﬁ—.‘
(0.017%0.004) =10.10(0.004)] (0.320%0.01)

e HM514400ASLS Series (CP-20D)

16.90(0.665)
17.27max(o.580max1 =
e
e
4 ISR S
|Spese e OO TL L égﬁ_o
1 10 ~
0.74(0.029) =
QIS 2
: —~ NN[OO
a8 < R
A B s
sle glS <3
Sie TS
J 3 7 LV
0.4310.10 | 1.77(0,050 6.7120,28
(0.017%0.004) PP
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Outline Dimensions (Continued) Unit: mm(inch)

e HM514400ASLZ Series (ZP-20)

25.61(1.008)
26.11pax(1.028max) -
a3
7 ] =
S 5| 8
= Sl
w — 3
) =l <ig
i B ==
: Y S o B (CXTE 2
0.5023:32 [1.27(0.050)) ~ 2 2.54(0.100)
(0.02023:333) 3 =

(0.112)

2.

trrrrr vy |
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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 demnsity, higher performance and
various functions by employing 0.8 um 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
HM514400JP-8 80 ns 350 mil 20-pi
* High speed HM514400JP-10 100 ns O lastin 803
- Access time HM514400JP-12 120 ns pilastic
80 ns / 100 ns / 120 ns (max) HM514400ZP-8 80 ns , ,
HM514400ZP-10 100 as  *0° mli Zgiplglp
* Low power dissipation HM514400ZP-12 120 ns pLastic

- 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

Test function
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Pin

e HM514400JP Series

Out

e HM514400ZP Series

l»HI'I'ACHI PIN NO.—I

JEQEC PIN NO.
1701 1 ( TJT*EQZ}_f:‘j 20 Vsa o 1 OE
1702 2 (| 2 2 (] 19 1/04 3 1/03
VE sd 3 24/[] 18 1/03 o 5 Vss
RAS 4 []] « 2 J11'EX§ 113' 8 7 1/02
A9 s (|| s 29|[) 16 OF WE 8 9 RAS
* 1 1 Ao
A s (]9 18] 1s As Ay 12 :3 Ax
A7 (]]10 1] Al Al 14 s Vee
Az g ("M 16([] 13 a8 Adv 16 17 As
A g (]2 15({] 12 A5 As 18
vee jo [J 17 1 [J 1 A As 20 v
(Top View) (Bottom View)

Pin Description

Pin Name Function

A0 - A9 Address Input

A0 - A9 Refresh Address Input

. I1/01 - I/04 Data-in / Data-out

RAS Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
OFE Output Enable
VCC Power (+5V)
VSS Ground
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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 HEM514400 is a CMOS dynamic RAM organized 1,048,576 word x
4 bit. ' HMS514400 has realized higher density, higher performance and
various functions by employing 0.8 um 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 HMS514400JP-8H 80 ns --0 mil 20-pin

- Access time ~plastic SOJ

80 ns (max)

400 mil 20-pin

HM514400ZP-8H 80 ns plastic ZIP

* Low power dissipation
- Active mode
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

* Test function
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Pin

Out

e HM514400JP Series

1/0
1/0
VE.
RAS
A9

AO
Al

A2

A3

Ve

I_HITACHI PIN

NO .
‘l.E.REC PIN NO. -I
o 2 [] 20

1! U

2 zE 2 25 (] 19
3] 3 24| [] 18
4 1 s 23] v
s (] s 27|{]) 16
s (] 9 181 1s
1 (o 17([] 14
s (| 16/ ] 13
o (]2 5[] 12

ciohr 1l {] 0

(Top View)

1/04
1/03
CAS

OF

A8
A7
A6
AS

P1n Descrlptlon :

i Pin Name

Function

« HM514400ZP Series

R 1 OE
CAS 2

3 1/03
1/0¢ 4

5 Vss
1/01 6 |=
—_ 7 1/02
WE 8

9 RAS
A9 10

11 Ao
A 12 .

13 Az
Al 4

15 Veec
A 16

17 As
Asc 18

19 A
As 20

(Bottom View)

AD -:A9 :Address Input : :
‘A0 -: A9 : Refresh Address Input
I/Ol - I/04 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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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 pym 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
. HM514400LJP-8 80 ns 350 mil 20-pin

* High speed HM514400LJP-10 100 ns lastii S0J

- Access time HM514400LJP-12 120 ns P

80 ns / 100 ns / 120 ns (max) HM514400LZP-8 80 ns . .
HMS514400LZP-10 100 ns  1O° mliaﬁgiﬁlﬁzp

* Low power dissipation HM514400LZP-12 120 ns P

- 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
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Pin

Out

¢ HM514400LJP Series

1/01
1/02
VE
RAS

A9

AO
Al
A2
Al

Ve

l,HH’/\CHI PIN

NO .
JEQEC PIN NO. ]
NI |

1L

2 [ 2 25 19
i) 3 24 (] 18
A ()] s R IR
s (]| s 22((] 16
s | ? ) s
7 [J|ro 17| {] 14
g L 16117 13
9 (|12 15[ 12
1o [1x 144 n

(Top View)

1/04
1/03

(o] B
S >

A8
Al

A6

) AS

Ah

Pin Description

e HM514400LZP Series

1 OE
CAS 2
3 1/03
/O« 4 :J
S Vss
1/01 6 |=
—_— 7 1/02
WE 8
3 RAS
A9 10 =]
0| 11 Ao
AL 12 A
= 13 A2
Al 14
1S Vee
A 16 -T]
—| 17 As
As 13 L:
19 A
An 20 ;jl)

(Bottom View)

Pin Name Function

A0 - A9 Address Input

A0 - A9 Refresh Address Input

I/01 - 1/04 Data-in / Data-out

Row Address Strobe

CAS Column Address Strobe
WE Read / Write Enable
OE Output Enable
vCC Power (+5V)
VSS Ground
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% DC Electrical

Characteristics
HM514400L HMS514400L HMS514400L

(Ta = 0 to +70 °C , Vee

5V +10%, Vgg = 0 V)

or prior to applying supply voltage.

-10 -12
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating RAS,CAS cycling
current Icea ) 0 - 80 - 70 oA tgc = min 1,2
TTL interface
- 2 - 2 - 2 mA RAS CAS—VIH
Dout=High-2
CMOS_interface
Standby current Icca RAS,CAS and WE >
VCC 0.2V or < 6.5
- 200 - 200 - 200 MA  Address and Din:
stable
Dout=High-2
RAS-only - 3
refresh current Ices ) 90 - 8o - 70 mA  tpc = min 2
' RAS = Vg
Standby current Iccs - 5 - 5 - 5 mA CAS = Vyp, 1,4
. Dout = enable
CAS-before-RAS R
refresh current Icce ) 90 ) 80 - 70 mA  tpe = min
Fast page mode .
current Icey - 90 - 80 - 70 mA tpc = min 1,3
trc = 125 us
tRas < 1 us
Battery back up Vge-0.2V < Vg < 6.5V
operating current OV < Vyp < 0.2V
(standby with CBR Igcip - 300 - 300 - 300 pA WE and OE = Vyy
refresh) Address and.Din:
stable
Dout=High-2
Input leakage I 10 10 -10 10 -10 10 pA OV <Vin<7V
current - . - -
Output leakage 0V <Vout <7V
current Iro -10 10 -10 10 -10 10 wA Dout = disable
Output high . =
voltage Vox 2.4 Voo 2.4 Voo 2.4 Ve V  High Iout = -5 mA
Output low VorL 0 0.4 0 0.4 0 0.4 V Low Iout =4.2 mA
voltage :
Note: 1. Igc depends on output load condition when the device is selected,
Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = VIiL,-
3. Address can be changed once or less while CAS = VIH-
4. Clock voltages (RAS and CAS) must be applied simultaneously with
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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 dynamic RAM organized 1,048,576 word x

4 bit. HM514402 has realized higher density, higher performance and
various functions by employing 0.8 um 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
HM514402JP-8 80 ns 350 mil 20-pin

* High speed HM514402JP-10 100 ns lastii S0J

- Access time HM514402JP-12 120 ns P
80 ns / 100 ns / 120 ns (max) HM514402ZP-8 80 ns . s

HM514402ZP-10 100 ns 00 mliaﬁgiilﬁzp

* Low power dissipation HM514402ZP-12 120 ns P

- 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

* Test function
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Pin

e HM514402JP Series

Out

HITACHI PIN NO
[ JEDEC PIN NO.]

« HM514402ZP Series

— T 1 -
yor 1 AT T T 2d[J 20 vss s |l 3 103
2 2 25 (] 19 1/04 1/04 4 r—E
-I_/‘OZ E j I; ;E; S Vss
WE 3 3 24 18 03 /01 6
— ] — - =l 7 1/0:
RAS 4 []] @ 23] 17 ©S WE 8 -
— 9 RAS
9 s(fs 29[ 16 0% a9 w0|=g |
_E: 11 Ao
Av RISl Ly
2
no s (]} 9 81 15 as A 14 Cifj
Al =l 15 Vece
7 (|0 170 14 A7 A o1s (=L
Az s g0 1607 13 a3 =17 As
As 13 |
A3 o (]2 15((] 12 A5 =l A
. As 20 |4
Vee 10 d 13 16 1 As " -t
(Top View) (Bottom View)

Pin Description

Pin Name Function
A0 - A9 Address Input
A0 - A9 Refresh Address Input
I/01 - I/04 Data-in / Data-out
RAS Row Address Strobe
CS Chip Select
WE Read / Write Enable
OE Output Enable
VCC Power (+5V)
VSS Ground
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Rev. 1
Dec. 29, 1989

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 um CMOS process technology and some
new CMOS circuit design technologies. The 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 Ordering Informations
* Single 5 V (%10%) Part No. Access Package
HM514410JP-8 80 ns 350 mil 20-pin
* High speed HM514410JP-10 100 ns last'p 503
- Access time HM514410JP-12 120 ns P +c
80 ns / 100 ns / 120 ns (max) HM514410ZP-8 80 ns , .
HM514410ZP-10 100 ns  +0° mliaEE;EIEIP
* Low power dissipation HM514410ZP-12 120 ns P

- 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

1

% Test function

* Write per bit capability
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Pin Out
e HM514410JP Series e HM514410ZP Series

(HITACHI PIN NO.]

JEQEC PIN Mo
T 26[[] 20 vss 1 OE

wiytor 1 - AT 9
wz2/102 2 [} 2 25 {} 19 w4/104 3 w3/103
WAE 30| 3 24 w103 Ha/108 4 o vee
- == w1
RAS 4 )| « 23] 17 fﬁf WE?;EI z 7 W2/102
A9 s (] s 27| [] 16 OF A s TAS
11 Ao
a0 s [ 9 A 15 as A 12 _
D) 13 Az
Al 7 [0 |7J14 A7 Al 14
Az s (I 1617 13 A8 A 16 15 Vee
A g (12 15(() 12 A Ac 18 17 As
Vce ]05 s 14 j 1AL As 20 19 A1
(Top View) (Bottom View)
Pin Description
Pin Name Function
A0 - A9 Address Input
A0 - A9 Refresh Address Input
W1/I01 - W&4/104 Write Select / Data-in / Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WB/WE Write Per Bit / ‘Write Enable
OE Output Enable
vCcC Power (+5V)
VSS Ground
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Rev. 1
Jan. 12, 1990

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 1,048,576 word x
4 bit. HMS514400A has realized higher density, higher performance and

various functions by employing 0.8 pum 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 Ordering Informations
* Single 5 V (%£10%) Type No. Access Time Package
HM514400AJ-7 70 ns 350-mil 20-pin
* High speed HM514400AJ-8 80 ns plastic SOJ
- Access time HM514400AJ-10 100 ns (CP-20DA)
70 ns/80 ns/100 ns (max) HM514400AS-7 70 ns 300-mil 20-pin
HM514400AS-8 80 ns plastic SOJ
% Low power dissipation HM514400AS-10 100 ns (CP-20D)
- Active mode HM514400AZ-7 70 ns  400-mil 20-pin
550 mW/495 mW/440 mW (max) HM514400AZ- 8 80 ns plastic ZIP
HM514400AZ-10 100 ns (ZP-20)

- 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
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Pin Out

¢ HM514400AJ Series ¢ HM514400AZ Series
HM514400AS Series

Hitachi Pin No. JEDEC Pin No.

1

|IOIE2
WEEJ
ws 4]
A9[S:S

A0
Al
A2

A3

_EIFIFIFE]

7

26

25

24

23

22

20 [ vy . ' OE
cas 2
w]uoa 3 1703

1/04 2

1811/03 s v
1%}
17 | cas 1101 6
_ . 7 102
16 | O€ WE 8
9 RAS

A3 10

Al 12

»

@
oS
>
14

A3 14

»
~
&
<
A

A4 16

A6 18

» -
o

BEEEE

»
)

A8 20

(Top View)

(Bottom View)

Pin Description

Pin Name Function
A0 - A9 Address Input
A0 - 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
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Outline Dimensions

e HM514400AJ Series (CP-20DA)

Unit: mm(inch)

0.43304101!

17.00(0.669)
17.27max (0.680max)
20 11 ,\
= =
ol ©
> g2
ol 7
ToOoOO (24" @S g & abarmmm— ]
1 0 _ =
0.740.029) B E
Sl
e
ac] N
—— o S
WA i

1,27(0,050))

(0.017%0.004)

0.10(0.004)

9.78%0.13
(0.385%0.005)

0.63min
r0.025min)

21

(0.094:6:6a8)

o.

8.13+0.25
(0.320%6.010)

+ HM514400AS Series (CP-20D)

16.90(0.665)

20

noaooo

17.27max (0.680max

11

onNnooc —

7.62%0.13

"1

oououOg

1

0.74(0.029)

(=g =g g e g o alem—

10

(0.138+0.010) (0.300%0.005)

3.500.26

0.4320.10 ||

(0.017+0.004)

~~
. w
(=)
™
- <
.
OO
+1
+ n
—
mm
™
.
(=] P
N—

0.63min
|(0.025min)

2.4029-21
084295:968)

-

(0.

- I

6.71%0.28
(0.264%0.011)
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Outline Dimensions (Continued)

« HM514400AZ Series (ZP-20)

Unit: mm(inch)

25.61(1.008)
26. 11max(1.028max)

1
8.51(0.335)

MUUUUUIJJLUU'J'JUU Ml

I}
«0.005
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~lo
N

2.80min 10.16max

=

Q

S |

S

o i

L= A

T [ o.2szgee
"S | ] (0.0128:85%
; 2.54(0.100)
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HM514800JP/ZP-7/8/10

524,288-Word X 8-Bit Dynamic Random Access Memory

Rev. &4

Mar. 16, 1990

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 employing 0.8 um CMOS process technology and some new CMOS 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 Ordering Informations
* Single 5 V (#10%) Type No. Access Time Package
HM514800JP-7 70 ns 400-mil 28-pin
* High speed HM514800JP-8 80 ns plastic S0J
- Access time HM514800JP-10 100 ns (CP-28D)
" 70 ns/80 ns/100 ns (max) HM5148002P-7 70 ns 400-mil 28-pin
HM514800ZP-8 80 ns plastic ZIP
* Low power dissipation HM514800ZP-10 100 ns (ZP-28)

Active mode
605 mW/550 mW/495 mW (max)

Sfandby mode 11 mW (max)

Fast page mode capability

1,

3

024 refresh cycles ---- (16 ms)

variations of refresh
RAS-only refresh
CAS-before-RAS refresh
Hidden refresh
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Pin Arrangement
e HM514800JP Series

(Vss
31707
11/06
[11/05
[J1/04
MCAS
0E
CINC
A8
A7
A6
A5
A4

[Vss

Ve 1 28
17002 27
170103 26
17024 25
1/03[]5 24

NC[O6 23

WEC7 22

RASC]8 21

A9 (]9 20

A0 10 19

A1[11 18

A212 17

A3([13 16

Ve 14 15

(Top View)

Pin Description

e HM514800ZP Series

TAS
1/05
1/07

Vee
1/01
1/03

WE

A9
Al
A3

A5
A7
NC

Z :
4
5 5
8 7

9
10

11
12

13
14

15
16

17
18
20 19
92 21

23
24 25
26
28 27

/

(Bottom View)

Pin Name Function
A0-A9 Address input
Refresh address input
1/00-1/07 Data-in/data-out
RAS Row address strobe
CAS Column address strobe
WE Read/write enable
OE Output enable
VCC Power (+5V)
VSS Ground

[3

1/04
1/06

1/00
1/02
NC
RAS
A0
A2

A4
A6
A8
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Outline Dimensions Unit: mm(inch)

e HM514800JP Series (CP-28D)

18.17(0.715)
18.54max (0.730max)
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~ ol Wsw T
Iy R 3 ) 4
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(0.0170,004) =T0.10(0.002) ( )

o HM514800ZP Series (ZP-28)
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N
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Rev. 4
Mar. 16, 1990

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 um 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 Ordering Informations
* Single 5 V (£10%) Type No. Access Time Package
HM514900JP-7 70 ns 400-mil 28-pin
* High speed HM514900JP-8 80 ns plastic SOJ
- Access time HM514900JP-10 100 ns (CP-28D)
"70 ns/80 ns/100 ns (max) HM514900ZP-7 70 ns 400-mil 28-pin
HM514900ZP-8 80 ns plastic ZIP
* Low power dissipation HM514900ZP-10 100 ns (ZP-28)

- 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-before-RAS refresh
- Hidden refresh
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Pin Arrangement
« HM514900JP Series

VeeO1 28[Vss
1/000C72 27[11/08
1/01003 26[(11/07
1702004 25[71/06
1703005 24[01/05
1/0406 23[1CAS

_WEO7 22[10E

RAS 8 21[ONC

A9 ]9 20{3A8

A0 C]10 191A7

A1C]11 18[JA6

A2]12 17[3A5

A3[13 16[JA4
Ve O14 15[Vss

(Top View)

Pin Description

Function

« HM514900ZP Series

TAS
1/06
1/08

Vee
1/01
1/03

WE

A9
Al
A3
Vss
A5
A7
NC

: ;
0 7
8 9
10 1
12 13
14
=
18
=
22 23
24
26 25
27
28 g

(Bottom View)

Pin Name
AO-A9 ‘Address input
Refresh address input
I1/00-1/08 Data-in/data-out
RAS Row address strobe
CAS Column address strobe
WE Read/write enable
OE Output enable
VCC Power (+5V)
VSS Ground

OE

1705
1/07
Vss
1700
1702
1704
RAS
A0
A2

A4
A6
A8
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Outline Dimensions Unit: mm(inch)

+ HM514900JP Series (CP-28D)
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Rev. 3
Mar. 16, 1990

HM514160JP/ZP-7/8/10

262,144-Word X 16-Bit Dynamic Random Access Memory

The Hitachi HM514160 are CMOS dynamic RAM organized as 262,144-word x 16-bit.
HM514160 have realized higher density, higher performance and various functions
by employing 0.8 um CMOS process technology and some new CMOS 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 Ordering Informations
* Single 5 V (*10%) Type No. Access Time Package
HM514160JP-7 70 ns  400-mil 40-pin
* High speed HM514160JP-8 80 ns plastic SOJ
- Access time HM514160JP-10 100 ns (CP-40D)
" 70 ns/80 ns/100 ns (max) HM514160ZP-7 70 ns 400-mil 40-pin
HM514160ZP-8 80 ns plastic ZIP
* Low power dissipation HM514160ZP-10 100 ns (ZP-40)

- Active mode
715 mW/660 mW/605 mW (max)

- Sfandby 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
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Pin Arrangement

e HM514160JP Series e HM514160ZP Series

Vee O 40Vss

170002 39[11/015

1701003 38(01/014

1702004 " 3701/013

1703005 36{01/012

Vec 6 35[0Vss

1704007 34031/011

1/05C]8 3331/010

1/06 )9 3211/09

1/070]10 3101/08 (TBD)
NC 11 30[3NC

NC 12 29PLCAS

WEC]13 28[JUCAS

RASC]14 27[00E

A9 15 26[0A8

A0 C]16 25[0A7

AIEU 24[3A6

A2018 23[3A5

A30]19 22[0A4

Vee 20 21[Vss

(Top View) (Bottom View)

Pin Description

Pin Name Function
AO-A9 Address input
Refresh address input
1/00-1/015 Data-in/data-out

RAS Row address strobe
UCAS, LCAS Column address strobe

WE Read/write enable

OE Output enable

VCC Power (+5V)

VSS Ground
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Outline Dimensions Unit: mm(inch)

« HM514160JP Series (CP-40D)
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Rev. 3
Mar. 16, 1990

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 um 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 Ordering Informations
* Single 5 V (£10%) ' Type No. Access Time Package
HM514180JP-7 70 ns 400-mil 40-pin
* High speed HM514180JP-8 80 ns plastic SOJ
- Access time HM514180JP-10 100 ns (CP-40D)
"70 ns/80 ns/100 ns (max) HM514180ZP-7 70 ns 400-mil 40-pin
HM514180ZP-8 80 ns plastic ZIP
* Low power dissipation HM514180ZP-10 100 ns (ZP-40)

- 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
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Pin Arrangement

e HM514180JP Series « HM514180ZP Series
170002 38011/017
17013 38[11/016
17024 37001/015
170305 36011/014 -
VecO6 35EV55
17047 34011/013
1/05C]8 3301/012
1/06 09 32001/011
1/07C010 3101/010
1708011 30[31/09 (TBD)
NC 12 29[1LCAS
WEC]13 28[JUCAS
RASC]14 27010E
A9 115 26[1A8
A0 C]16 2501A7
a1C17 24[0A6
a2C]18 23[0A5
a3C]19 22(3A4
Ve 20 2100V
(Top View) (Bottom View)

Pin Description

Pin Name Function

AO-A9 Address input
Refresh address input

I1/00-1/017 Data-in/data-out

RAS Row address strobe
UCAS, LCAS Column address strobe

WE Read/write enable

OE Output enable

VCC Power (+5V)

VSS Ground
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Outline Dimensions Unit: mm(inch)

e HM514180JP Series (CP-40D)
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Rev.1
Jul. 11,1989

HB56A48A/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 4Mbit DRAM ( HM514100JP)
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
higil 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
—Leadpitch +........... 2.54mm

o Single 5V (£10%) supply

¢ High speed

Accesstime ............. 80ns/100ns/120ns (max.)

¢ Low power dissipation
—Activemode ........... 3.96W/3.52W/3.08W (max.)
—Standbymode ......... 88mW (max.)

¢ Fast page mode capabillity
® 1,024 refresh cycle/16ms
¢ 3 variations of refresh
—RAS only refresh
— CAS before RAS refresh
— Hidden refresh
¢ TTL compatible

B Ordering Information

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time Lead type Lead type Socket type
80ns I[IB56A48A-8 HB56A48AT-8 HB56A48DB-8
100ns HBS56A48A-10 FHB56A48AT-10 HB56A48B-10
120ns HB56A48A-12 IHB56A48AT-12 HB56A48B-12
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B Pin Out

| D s T/':l
/
1 pin 30 pin
" Pin No. Pin Name Pin No. Pin Name
1 Vce 16 DQ4
2 CAS 17 A8
3 DQO 18 A9
4 A0 19 Al0
5 Al 20 DQ5
6 DQ1 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 AT 30 Vee

M Pin Description

Pin Name Function
A0~A10 Address Input
A0~A9 Refresh Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/ Write Enable
DQ0O~DQ7 Data-in/ Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection
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M Block Diagram

Al '———‘ﬂ(s)
A2 ———\(7)
3 (8)
(11)
as U2 Mé Din j_m) DQ3
A6 ﬂﬂ)____\ M3 Dout |
A (15) Din a9 DQ2
A8 %;;——\ M2 Dout ()
A9 ——m— Din DQ1
A10 (19) M1 Dout ' 3)
A0-A10 Din DQO
ras ) RAS  Dout
cas & S
WE (21) WE
M8 (25)
Din j— DQ7
M7 Dout (23)
Din DQ6
M6 Dout (20)
Din DQS
M5 Dout ——] (16)
A0-A10 Din DQ4
RAS Dout ——l
CAS
‘WE
Ve 3
Vee (30) > M1~8 Vcc
Vss (9) —— C=0.22pFx8
Vs (22) > M1~8 Vss
@ HITACHI
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B Physical Outline

@® HBS56A48A serise
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B Physical Outline

Unit: m_rg
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M Physical Outline

., mm
Unit: inch
@® HB56A48B serise
88.9 N . 515.28max
3.5 h |0.208
D D D
- 3175
33 _07275'\\? .
T S S S B
- 2\
olo f"!INR 1 30, ~
Vo wel jimonnnmn @ iminimininininininininisinisinisininisiin {
2.03. |, 2.54 1.78 4 | 1.27
0.08 o101 I~ 00771 0,057~
3.38 \ 82.14
0.133 \ ) 3.234
7.6 73.66 N
.30 2.90
A
)
0.25 max. A 1.80 min.
o0 ¢ |/A w0071
4
Note : The plating of the contact 178
finger is solder coat. 0.070

Detail A
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HB56A48A/AT/B-8F

4,194,304-Word X 8-Bit High Density Dynamic RAM Module

Rev.0 _
Nov. 20, 1989

Description

The HB56A48 is a 4M X 8 dynamic RAM module , mounted eight 4Mbit DRAM (HM514100JP)
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.

M Feature
® 30-pinsingle in-line package
—Leadpitch. ............
® Single 5V (+10%) supply
® High speed
Accesstime .............
® Low power dissipation
—Activemode ...........
—Standby mode .........
o Fast page mode capabillity
® 1,024 refresh cycle/16ms
® 3 variations of refresh
—R—AS-Only refresh
— CAS before RAS refresh
—Hidden refresh
® TTL compatible

M Ordering Information

80ns (max.)

3.96W (max.)
88mW (max.)

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time lead type lead type socket type
80ns HB56A48A-8F HB56A48AT-8IF HBS6A4BB-8F

@ HITACHI
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M Pinout

/l;'ll_l B PP -1 /l"'l
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 A0 19 Al0

5 Al 20 DQ5

6 DQ1 21 ‘WE

7 A2 22 Vss

8 A3 23 DQ6

9 Vss 24 NC

10 DQ2 25 DQ7

11 Ad 26 NC

12 A5 27 RAS

13 DQ3 28 NC

14 A6 29 NC

15 AT 30 Vce

M Pin Description

92

Pin Name Function
A0-A10 Address Input
A0—-A9’ Refresh Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
DQ0-DQ7 Data-in/ Data-out
Vce Power Supply (45V)
Vss Ground
NC No connection
@ HITACHI
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M Block Diagram

AQ ——
Al ]

A2 ————
(8)

A3 ————

(4)
(5)
()

(am

A4
M3 (13)
AS 23 Din DQ3
Ab Dout
Ay 1) Mz ou (10) .
A8 (17) M1 Dout —J
(18) . (6)
A9 19 Din DQ1
A10 (19) MO Dout 3)
AO0-A10 Din DQO
ras 20) RAS Dout
s 2 cAS
we 2 WE
Din ]( )DQ7
M6 Dout (23)
Din DQ6
Dout
M5 ou (20)
Din ] DQS5
M4 Dout (16)
AO0-A10 Din DQ4
RAS Dout ——]
CAS
WE
Vcc- (1)
Vee (30) > MO -7 Vcc
Ves 9 — C=0.22uFx8
Ves 22 > MO-7 Vss
@ HITACHI

93



/[ NEWPRODUCT| | |///]]]

B Physical Outline

Unit: m
inch
@® HBS6A48A serise
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3.5 ~7]0.208
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B Physical Outline

. mm
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M Physical Outline

. mm
nt: ——
Unit inch
@ HB56A48B serise
88.9 . 5.28max
3.5 ~770.208
3.175 P 5 P g
3§ 0.125 L
(\l 1
it \i y ) N &
o
g:i rqo”)z‘ 1 4 30! ~
2° Glo r1r1r|r1r1r1r{\n9 r‘lnmn\[i‘lrﬁnnnnnnﬂnnnnnmrﬁ
2.03J | 2.54 1.78 1.27.
0.08 0101 1° 0.07° 0.0511~
3.38 ‘\ 82.14
0.133 \ 3.234
7.6 73.66 <
D30T 2.90
A
[o]
025 max, |7 4.1.80 min.
o010 @ // ¥0.071
A
Note : The plating of the contact 8
finger is solder coat. 0.070

Detail A
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HB56A49A/AT/B-8/10/12

4,194,304-Word X 9-Bit High Density Dynamic RAM Module

Jul. 11,1989

Rev.1

Description

The HB56A49 is a 4M X9 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 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/0 on parity bit for parity check.

Its module board has decoupling capacitors beneath the each SOJ.

B Feature
e 30-pin single in-line package
—Leadpitch ............ 2.54mm

@ Single 5V (1 10%) supply
e High speed

Accesstime ............. 80ns/100ns/120ns (max.)

¢ Low power dissipation
—Activemode ........... 4455mW/3960mW/3465mW (max.)
—Standbymode ......... 99mW (max.)

¢ Fast page mode capabillity
® 1,024 refreshcycle/ 16ms
¢ 3 variations of refresh
—RASonly refresh
— CAS before RAS refresh
— Hidden refresh
¢ TTL compatible

B Ordering Information

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time Lead type Lead type Socket type
80ns HB56A49A-8 [HB5GA49AT-8 HHB56A49B-8
100ns HB56A49A-10 HB5G6GA49AT-10 HB56A49B-10
120ns HB56A49A-12 HB5GA49AT-12 HB56A49B-12

@ HITACHI
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H Pin Out

- 98

| 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 AQ 19 A1l0
5 Al 20 DQ5
6 DQ1 21 “WE
T A2 22 Vss
8 A3 23 DQ6
9 Vss 24 NC
10 DQ2 25 DQ7
11 Ad 26 PQ
12 A5 27 RAS
13 DQ3 28 PCAS
14 A6 29 PD
15 AT 30 Vee
B Pin Description
Pin Name Function
AQ0~A10 Address Input
A0~A9 Refresh Address Input
RAS Row Address Strobe
‘CAS,PCAS Column Address Strobe
WE Read / Write Enable
DQ0O~DQ7 Data-in/ Data-out
PD Parity Data-in
PQ Parity Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection
@ HITACHI
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B Block Diagram

4
.t
Al "-(;')—-———ﬂ
A2 —
A3 (&)
A4 ()
-\
AS (12) M Di (13) DQ3
— in j—
Ab 'g—i)_""—\ M3 Dout
(15) ) (10)
A7 —— Din ] DQ2
A8 —(—1-1)————- V12 Dout (6)
A9 :2% Din DQ1
A1) — M1 Dout 3)
i AO0-A10 Din DQO
— 27 S ]
RAS RAS Dout
Tas 2 CAS
we 20 WE
R M9 . (26)
Dout PQ
Mg (25)
Din ] DQ7
M7 Dout | (23)
Din DQ6
Dout —J
me (20)
Din I DQ5S
M5 Dout (16)
A0-A10 Din DQ4
RAS Dout —J
CAS
WE
Vcc (1)
Vc-c (30) > M1~9 Vcc
Vss (9) —— (C=0.22pFx9
Vss —&4 _ > M1~9 Vss
@ HITACHI
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B Physical Outline
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M Physical Outline
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2.90
A

Note : The plating of the contact

finger is solder coat.

B Physical Outline
. mm
nt:. ——
Unit inch
@ HB56A49B serise
88.9 N 5.28max
3.5 770.208
m 3‘175 v ‘ m '
o|d 0.125\ : ;
<o
Nl
L .
L v vol | Ihnnoonodnonn hONNooonoononod
2.03 2.54.) 1.78 ] | 12700
0.08 0.1071 0.07°11 0.05711~
3.38 82.14
0.133 \ 3.234
7.6 73.66 N
030

/6\
0.25 max. 7 A\ 1.80 min.
0.010 v A w0.071
A
<>
178
0.070
Detail A
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Rev.0
Nov. 20,1989

HB56A49A/AT/B-8F

4,194,304-Word X 9-Bit High Density Dynamic RAM Module

Description
The HB56A49 is a 4dM X9 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 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.Its module board has decoupling capacitors beneath the each
SOJ.

M Feature

® 30-pin single in-line package
—Leadpitch ............ 2.54mm

® Single 5V (+10%) supply

e High speed

Accesstime ............. 80ns (max.)

® Low power dissipation
—Activemode ........... 4455mW (max.)
—Standby mode ......... 99mW (max.)

¢ Fast page mode capabillity
® 1,024 refresh cycle/16ms
® 3 variations of refresh
—RAS only refresh
— CAS before RAS refresh
—Hidden refresh
® TTL compatible

M Ordering Information

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time lead type lead type socket type
80ns HB56A49A-8F HB56A49AT-8F HB56A49B-8F
: 103
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M Pinout

?n_ ..................................................... - n/
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 A0 19 Al0

5 Al 20 DQ5

6 DQ1 21 WE

7 A2 22 Vss

8 A3 23 DQ6

9 Vss 24 NC

10 DQ2 25 DQ7

11 Ad 26 PQ

12 A5 27 RAS

13 DQ3 28 PCAS

14 A6 29 PD

15 A7 30 Vee

M Pin Description

104

Pin Name Function
A0—-A10 Address Input
A0—-A9 Refresh Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/ Write Enable
DQ0-DQ7 Data-in/ Data-out
Vce Power Supply (+5V)
Vss Ground
NC No connection
@ HITACHI
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M Block Diagram

(4)

A ————

5
A1l ‘—'—'—-ﬂ:?;
A2 —————
(8)
(11)
EEEE—
M3
12 13
5 ’(——)—"—\ Din (13) DQ3
(14) Dout
—
(15) M2 (10)
A7 ———— Din DQ2
(17)
0 M1 Dout
(18) . (6)
A9 Tﬁ Din ; DQ1
A10 -(—)———\ MO Dout 3)
” AO0-A10 Din DQO
RAS (27) RAS Dout
s 2 cAS
we &) WE
— (8 M8  Din ——%-?-PD
PCAS CAS  pout}—— @ pq
M7 25
Din (25) DQ7
M6 Dout (23)
Din DQ6
M5 Dout (20)
Din DQ5
M4 Dout (16)
AO0-A10 Din ] DQ4
RAS Dout
CAS
WE
Vcc ()
Vee (30) > MO-8 Vcc
Ves L@ T — C=0.22pFx9
v > MO -8 Vss
Vss (22)
@ HITACHI
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B Physical Odtline

m
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M Physical Outline
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M Physical Outline

. mm
Unit: inch
@® HB56A49B serise
88.9 5.28max
3.5 0.208
D D D D b
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Clag  0.125 N ~
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o
olo N b b
-
olo ﬂ'!N.% 1, ! 30] ~
L wTo hn &, inisininininininininininininlil
2.03 2.54 1.78 1.27
0.08 0.10°1 I~ 0.07 00501~
3.38 ‘\ 82.14
0.133 \ 3.234
7.6 73.66 N
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0.25 max.
0.010

) b

<«

d

A
A

Note : The plating of the contact
finger is solder coat. 0.070

Detail A
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HB56A49BR-8/10/12

4,194,304-Word X 8-Bit High Density Dynamic RAM Module

Rev.0 .
Dec. 13,1989

Description
The HB56A49BR is a 4M X9 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.AThe HB56A49BR provides common data inputs and outputs.

Decoupling capacitors are mounted beneath each SOJ.

M Feature

[ J

30-pin single in-line package
— Lead pitch
Single 5V (+10%) supply
High speed
Access time
Low power dissipation
—Activemode ...........
— Standby mode
Fast page mode capabillity
1,024 refresh cycle/ 16ms
3 variations of refresh
—RAS only refresh

—CAS before RAS refresh
—Hidden refresh

TTL compatible

............. 80ns/100ns/120ns (max.)
4455mW/3960mW/3465mW (max.)
99mW (max.)

B Ordering Information

Part No. Access time Package
HB56A49BR-8 80ns 30-nin SIP
-pin
HB56A49BR-10 100ns socket type
HB56A49BR-12 120ns
@ HITACHI -
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M Pinout

}_"_l e e e e - /I‘-l
1 pin 30 pin
Pin No. Pin Name Pin No. Pin Name
1 Vce 16 DQ4
2 CAS 17 A8
3 DQO 18 A9
4 A0 19 Al0
5 Al 20 DQ5
6 DQ1 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 AT 30 Veeo
M Pin Description
Pin Name Function
A0—-A10 Address Input
A0—-A9’ Refresh Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/ Write Enable
DQO—-DQ7 Data-in/ Data-out
Vce Power Supply (+45V)
Vss Ground
NC No connection

@ HITACHI
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M Block Diagram

(4)

AQ ———

5
A1 ————ﬂ;;
A2 —
(8)
(11) _
- N
M3 13
A5 -(1—2)—-——ﬂ Din (13) DQ3
(14)
M2 Dout
(15) Di (10)
n DQ2
(17)
_— M1 Dout
(18) ) (6)
A9 ———\ Din - DQ1
A10 -“L)-——\ MO Dout (3)
A0-A10 Din DQO
RAS (27) RAS Dout
CAS (2) CAS
WE (21) WE
— (28) M8  Din ———%g—)-PD
PCAS CAS Dout 0L PQ
M7 25
Din ( )DQ7
M6 Dout (23)
Din DQ6
M5 Dout‘————] (20)
Din DQ5
Dout
M4 ou (16)
A0-A10 Din ] DQ4
RAS Dout | .
CAS
WE
Vcc (1)
Vee (30) > MO -8 Vcc
—— C=0.22uF %9
VSS ._(_9)__. }1 X
> MO-8 Vss
Vss (22)

@ HITACHI
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M Physical Outline

Unit : lrz_cn;'
@® HBS6A49BR
< 88.90 >~ 5.28 max.
3.500 0.208 i
- 82.14 N
3.234
-
\ -
$3.175
Bl /" $0.125
218 D D/
c%guo“o y LY )g
—lOoOmicn
Y Gls| | hinonnnnpmnnnnnnAnnnnaannAnn oo 2 |
) 2.54 1.78 U
203 || 11 0.100 0.070
0.080 - 127
_ A 0.050
762 P 73.66
0.300 D 2.900 i
Detail A
(o]
0.25 max. 7 A 1.80 min.
0.010 v / "0‘071

- A

Note : The plating of the contact finger
is solder coat.
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HB56B49A/AT/B-8/10/12

4,194,304-Word X 9-Bit High Density Dynamic RAM Module

¢ Sep. 28,1989

Rev.0

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.

B Feature

® 30-pin single in-line package
—Leadpitch ............ 2.54mm

® Single 5V (*10%) supply

o High speed

Accesstime ............. 80ns/100ns/120ns (max.)

® Low power dissipation
—Activemode ........... 4455mW/3960mW/3465mW (max.)
—Standbymode ......... 99mW (max.)

e Nibble mode capabillity

® 1,024 refresh cycle/16ms

® 3 variations of refresh
—RAS only refresh
,—Exgbefore RAS refresh
—Hidden refresh

® TTL compatible

M Ordering Information

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time Lead type Lead type Socket type
80ns HB56B49A-8 HB56B49AT-8 HB56B49B-8
100ns HB56B49A-10 HB56B49AT-10 HB56B49B-10
120ns HB56B49A-12 HB56B49AT-12 HB56B49B-12

@ HITACHI
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M Pin Out

/14_"__' e e e e -
/
1 pin 30 pin
Pin No. Pin Name Pin No. Pin Name
1 Vce 16 DQ4
2 CAS 17 A8
3 DQO 18 A9
4 A0 19 Al0
5 Al 20 DQ5
6 DQ1 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 AT 30 Vece
H Pin Description
Pin Name Function
A0~A10 Address Input
AO0~A9- Refresh Address Input
RAS Row Address Strobe
‘CAS,PCAS | Column Address Strobe
WE Read/ Write Enable
DQ0~DQ7 Data-in/ Data-out
PD Parity Data-in
PQ Parity Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection

114
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M Block Diagram
(4)

A ————

5
Al ——-—\E7;
A2 "—8—“—\
A3 ‘1 1’
A4 —ﬁ( ) M4 _
AS (12) Din (13) DQ3
E———
14 l
Ab ‘——\215; M3 Dout (10)
A7 —— Din DQ2
A8 (17) D ——J
_—\ M2 out (6)
(18) .
A9 ——— | Din DQ1
19
A10 L—\ M1 Dout —] )
A0-A10 Din DQO
RAS 27) RAS Dout
Tas 2 CAS
‘WE (21) WE
pcas (28) G M pinfl__ (28 oy
Dout (29) PQ
M8 (25)
Din DQ7
Dout
M7 (23)
Din : DQ6
Dout
e Din ] (20) DQ5
M5 Dout
, (16)
AO0-A10 Din ] DQ4
RAS Dout |
CAS
WE
Vcc ()
Vee (30) > M1~9 Vcc
Vss (9) —— C=0.22pFx9
—> M1~9 Vss
Vss (22) ’
©HITACHI
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B Physical Outline

Unit: 10
inch
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M Physical Outline
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M Physical Outline
. mm
Unit: inch
@® HB56B49B serise
88.9 . 15.28 max
3.5 ~770.208
A P
I
| D b D b )
w3175
‘:; 0.125 \ i
I S aonoo..ooooo FASSf——gnanag Sooon__oooon -63
J
olo N ] D D
I —'q'f"'N? 1 30
. olo MmN S
y on hnonnonfnonnonnhononoonnoonnod
2.03 254 | .78 | 127J1
0.08 0.10 0.07 0.0571 1%
3.38 82.14
0.133 ) \ 3234
7.6 73.66

.30 2.90
A

A

<

7
0.25 . AL in.
o.momax % ,0.33,"“"

A

Note : The plating of the contact iﬂg
finger is solder coat. 0.070
Detail A
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Rev.0 _
Oct. 02, 1989

HB56C49A/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 (HM514102JP)
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 technolégy. The HB56C49 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.

M Feature

e 30-pin single in-line package
—Leadpitch ............ 2.54mm

e Single 5V (*£10%) supply

® High speed

Accesstime ............. 80ns/100ns/120ns (max.)

® Low power dissipation
—Activemode ........... 4455mW/3960mW/3465mW (max.)
—Standby mode ...... ... 99mW (max.)

® Static column mode capabillity
® 1,024 refresh cycle/16ms
® 3 variations of refresh
—RAS only refresh
—CS before RAS refresh
—Hidden refresh
® TTL compatible

M Ordering Information

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time Lead type Lead type Socket type
80ns HB56C49A-8 HB56C49AT-8 HB56C49B-8
100ns HB56C49A-10 HB56C49AT-10 HB56C49B-10
120ns HB56C49A-12 HB56C49AT-12 HB56C49B-12
@ ”
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M Pin Out
/14_".1 et e ettt - /1.4_1
1 pin 30 pin
Pin No. Pin Name Pin No. Pin Name
1 Vce 16 DQ4
2 CS 17 A8
3 DQO 18 A9
4 A0 19 Al0
5 Al 20 DQ5
6 DQ1 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 AT 30 Vee
M- Pin Description
Pin Name Function
A0~A10 Address Input
A0~A9 - Refresh Address Input
RAS Row Address Strobe
CS,PCsS Chip Select
‘WE Read/ Write Enable
DQ0~DQ7 - | Data-in/Data-out
PD Parity Data-in
PQ Parity Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection
@ HITACHI
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M Block Diagram
(4)

AQ ————

5
Al ———hi
A2 T
A3 (‘”’)
Af ————
AS (12) e Din (13) DQ3
] i
o 8 i Joou [,
A7 ——— Din DQ2
(17) I Q
A8 R)_—\ M2 Dout ()
A9 —— Din DQ1
19
A10 (_)—‘—\ M1 Dout —] 3)
A0-A10 Din DQO
RAS (27) RAS Dout
& (2) &
we 20 WE
5cs (28) = " oin | (@)
Dout (29) PQ
ms (25)
Din ] DQ7
M7 Dout (23)
Din DQ6
M6 Dout ———J (20)
Din - DQ5
M5 Dout —l (16)
A0-A10 Din ] DQ4
RAS Dout
cs
WE
Vcc (1)
Vee (30) > M1~9 Vcc
Ve O —— C=0.22pFx9
5§ ———
> M1~9 Vss
Vss (22)
@ HITACHI
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M Physical Outline

m
inch

Unit :

@® HBS6C49A serise

5.28 max

0.25
0.01
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uw s
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M Physical Outline

Unit : “nch

@® HBS56C49AT serise

90.14
3.549

V n oanono o naonn
b l} b b >

, 15.0max

0.591
_12.46_,
l‘ 0491 7]

2.54min
0.10

gy
(J

B HITACHI
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Note : The plating of the contact
fingeris solder coat.

M Physical Outline
Unit: 1@
inch
@ HB56C49B serise
88.9 N 5.28 max
3.5 ~T10.208
D D D b
w 3175
Cla 0.125\ Ter—r eSS
I \,,
T o
' N ) D D D
Vo
—|=
o|o M| ?\’ 30!
L~ WIO honnonndoononnhnhdnonoonnooannof
2.03 2.54 1.78 1270
0.08 0.10 0.07 0.05711°
3.38 82.14
0.133 \ : 3.234
7.6 73.66 N
3 2.90 .
A
_~"0)
0.25 max. % A\ 1.80 min.
0.010 v / ‘V°~°7‘

A

Y \
>
\4

g
o
S
o

Detail A
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HB56D132BR-8/10/12

1,048,576-Word x 32-Bit High Density Dynamic RAM Module

Rev.0 »
Jan. 12,1990

Description

The HB56D132BR is a 1M 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 mounting possible without surface

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

Decoupling capacitors are mounted beneath each SOJ .

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
¢ Single 5V (% 5% ) supply
. High speed

- Accesstime ............ 80ns/100ns/120ns (max)

® Low power dissipation
- Activemode ........... 3.78W/3.36W/2.94W (max)
- Standby mode .......... 84mW (max)

e Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh
-RAS only refresh
- CAS before RAS refresh
® TTL compatible

M Ordering Information

Part No. Access time Package
HB56D132BR-8 80ns )
72-pin SIP
HB56D132BR-10 100ns socket type
HB56D132BR-12 120ns
: 125
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M Pinout
O ®)
, EIZﬁZZIﬁIIZIZI:ﬁIIZIIIZI]]}] A~
1£n 36 pin 37/ pin 7 2f pin
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 Vss 19 NC 37 NC 55 DQ11
2 DQO 20 DQ4 38 NC 56 DQ27
3 DQ16 21 DQ20 39 Vss 57 DQ12
4 DQ1 22 DQ5 40 ‘CASO 58 DQ28
5 DQ17 23 DQ21 41 ‘CAS2 59 Vee
6 DQ2 24 DQs6 42 ‘CAS3 60 DQ29
7 DQ18 25 DQ22 43 ‘CAS1 61 DQ13
8 DQ3 26 DQ7 44 RASO 62 DQ30
9 DQ19 27 DQ23 45 NC 63 DQ14
10 Vee 28 AT 46 NC 64 DQ31
11 NC 29 NC 47 “WE 65 DQ15
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ8 67 PD1
14 A2 32 A9’ 50 DQ24 68 PD2
15 A3 33 NC 51 DQ9 69 PD3
16 Ad 34 'RAS2 52 DQ25 70 PD4
17 Ab 35 NC 53 DQ10 71 NC
18 A6 36 NC 54 DQ26 72 Vss
M Pin Description M Presence Detect Pinout
Pin Name Function . . HB56D132BR
Pin No. | Pin Name
A0—-A9 Address Input 80ns {100ns|{120ns
A0—-A9- Refresh Address Input 67 PD1 Vss | Vss | Vss
DQ0-DQ31 Data-in/ Data-out 68 PD2 Vss | Vss | Vss
‘CAS0—CAS3 | Column Address Strobe 69 PD3 NC [ Vgs | 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
e @ HITACHI
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® Block Diagram

* DO-D7 :HM514400JP

RASO @
CASO @ 1 ]

DQO0 e————{101CAS RAS
DQ1 &———1/02

DQ2 &—————1/03 DO
DQ3 &——l4

e

DQ4 @&——————1/01CAS RAS
DQ5 &————I102
DQ6 &——— /03 D2
DQ7 e———102

OE

7

CAS1 @ I

DQ8 &——101CAS RAS
DQ9 & 1102
DQ10®&————— /03 D4
DQ11e—— 1104

e —

DQ12e 1101CAS RAS
DQ13e——— 1102
DQl4&————{1/03 D6
DQ15e————1/04

7J;OE
Z

DQ23e——1/04
Ot
7.
CAS3 @ ]

DQ24e———— A 1/01 CAS RAS
DQ25e———1/02 .
DQ26@———————1/03 D5
DQ27e——————1/04

OE

77 — T

DQ28@&————1/01CAS RAS
DQ29e—————1/02
DQ30e————{i/03 D7
DQ31@—104

OE
é/

AQ -A9e——»-D0 - D7

WE e——p-D0-D7
Vce O—T-PDO -D7

co-¢C7

Vss #e———1  »Dp0-D7
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m Physical Outline

Unit : mm
A inch
107.85 \
4.25 Y
101.19 c
025 mi 3.98 E
.25 min ol
T 0.01 e 5.2 8 max
Ll °° 0.208
/ \\ I
3.175
2-g === |0 L.J £
¢ 0.125 |dp oD <l E\n
RO 067\ [N NI N NN % o~ wlo
2
M NN
njin 1.27 o~ 6.35 1.04
ey 0.05 RI1.5729 5725 0.041
2.03 wo R 0.062 1.27 typ
0.08 6.35 44 .45 44 .45
0.25 1.75 1.75
Detail A Detail B
80ns 100ns 120ns
—
A
2.54Min

L

0

0.100 :
y | 0.25max.
0.010
D 1.07max. o .
IE ‘E D 0.042

Note : The plating of the contact finger is gold.
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Rev.0
Nov. 15.1989

HB56D232B-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.

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
® Single 5V (X 5%) supply
o High speed

- Accesstime ............ 80ns/100ns/120ns (max)

® Low power dissipation
- Activemode ........... 3.99W/3.57TW/3.15W (max)
- Standby mode .......... 168mW (max)

o Fast page mode capability
® 1,024 refresh cycle/16ms
® 2 variations of refresh
-RAS only refresh
- CAS before RAS refresh
® TTL compatible

B Ordering Information

Part No. Access time Package
HB56D232B-8 80ns .
72-pin SIP
HB56D232B-10 100ns socket type
HB56D232B-12 120ns
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® Pinout
O (@)
1 O ||| N | Ay |
1 pin 36 £n BZpin 72/pin
Pin No. Pin Name Pin No. Pin Name Pin No. PIn Name Pin No. Pin Name
1 Vss 19 NC 37 NC 55 DQ11
2 DQO 20 DQ4 38 NC 56 DQ27
3 DQ16 21 DQ20 39 Vss 57 DQ12
4 DQ1 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 ‘CAS1 61 DQ13
8 DQ3 26 DQ7 44 RASO 62 DQ30
9 DQ19 27 DQ23 45 RAS1 63 DQ14
10 Vee 28 A7 46 NC 64 DQ31
11 NC 29 NC 47 - WE 65 DQ15
12 A0 30 | Ve 48 NC 66 NC
13 Al 31 A8 49 DQ8 67 PD1
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 DQ10 71 NC
18 A6 36 NC 54 DQ26 ) Vss
B Pin Description M Presence Detect Pinout
Pin Name Function PinNo. | Pin Name HB56D232B
A0-A9 Address Input 80ns |{100ns|120ns
A0—-A9 | Refresh Address Input 67 .|  PD1 NC | NC | NC
DQ0-DQ31 |Data-in/ Data-out 68 PD2 NC | NC | NC
‘CASO—CAS3 | Column Address Strobe 69 PD3 NC | Vgg | NC
RASO—RAS3 |Row Address Strobe 70 PD4 Vss | Vss | NC
WE Read/ Write Enable
Vce Power Supply (+5V)
Vss Ground
PD1-PD4 Presence Detect Pin
NC No connection
@ HITACHI
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N Block Diagram

* DO-D15: HM514400JP

RASO @ n ,  RAST
caso e - B —
DQ0 &————I101CAS RAS 1101 RAS CAS
DQ1 @———1/02 102
DQ2 e&————1/03 DO 1103 D1
DQ3 e———1/04 1/04
OE OE
éz I | éA I [
DQ4 e———1/01CAS RAS 1101 RAS CAS
DQ5 &——1/02 1102
DQ6 &————{1/03 D3 1103 D2
DQ7 &—— 1104 1104
OF OF
7‘/'2 i/.
CAS1 @ T 1
DQ8 e——— — /01 CAS RAS 1101 RAS CAS
DQ9 &———1/02 1102
DQ10e——1/03 D4 1103 DS
DQ11@&———11/04 1104
OE OE
7’//:/. | ] éz | 1
DQ12e6———— 1101 CAS RAS 1101 RAS CAS
DQ138——————1/02 1102
DQ14e&————— /03 D7 103 D6
DQ15e——{1/04 /04
7J/———Jos OF
7, é/
RAS? @ I i ®RAS3
(AS2e 1 T
DQ16&——]1/01CAS RAS 1701 RAS CAS
DQ17 &—————1/02 1102
DQ18®——— 1103 D8 1103 D9
DQ19&——|1/04 /04
OF OF
é& ] [ Z L |
DQ20@—————— 1101 CAS RAS 1101 RAS CAS
DQ21e——— {1102 1102
DQ22e—— {1103 D11 /03 D10
DQ23e——— 1004 1104
OF OE
é/, é/,
CAS3 @ 1 1
DQ2ae———— 1101 CAS RAS 1101 RAS CTAS
DQ25e————]1/02 1102
DQ26#————1103 D12 1103 D13
DQ276——— 1104 104
OE OF
%/A 1 ] %A 1 |
DQ28¢———1101CAS RAS 101 RAS CAS
DQ29e———|1/02 1102
DQ30@—— 1103 D15 103 D14
DQ31e———— 1104 104
;OE ;—oe
/4 7.
A0 -A9e————»D0-D15
WE e—p»D0-Di15
Vce - DO0-D15
co-C
Vss @ T »D0-D15
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B Physical Outline

. mm
nt: ——
Unit inch
107.95
4.25
- 101.18 A
3.984 i
/| 9.144 max
/ 0.36 :
2-g 3175 g 88 8 i \ I
0.125 [ s_838_8
o o
S 88 8 n|un
| =8 EL 1L 2
R1.57 ~ 00000 DODO0 o 0OD0D 00000 00000 00000 - 00D A ped by
R0.062 \ Q 0o W00 gg WOOOD R p
| oy oo oo 00 oooon oo oooonockgn ™ oo g0 |
» ) Tooonmonny, N I
e 1.27 N 6.35
-|- ~0.05 R1.57 / [70.25 Jl1.04 1.27 typ_||.
2.039° R 0.062 FiS0.041 0.05 ~
0'086.35 _ 44 .45 _ 44 .45
0.25 S 1.75 1.75
_B8
C:!DEDDE
Detail A Detail B
80ns 100ns 120ns

2.54Min.

0.100
] 0.25max.
0.010
1.07max. <
> <

0.042

Note : The plating of the contact finger is gold.
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HB56D232B-8F

2,097152-Word X 32-Bit High Density Dynamic RAM Module

Rev.0
Nov. 15,1989

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 mounfing 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.

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
® Single 5V (X 5%) supply
¢ High speed
- Accesstime ............ 80ns (max)
¢ Low power dissipation
- Activemode ........... 3.99W (max)
- Standbymode .......... 168mW (max)
® Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh
-RAS only refresh
- CAS before RAS refresh
® TTL compatible

B Ordering information

Part No. Access time Package
HB56D232B-8F 80ns 72-pin SIP
Socket type

@ HITACHI
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134

H Pinout
o) O
| I || PN lllIIIIIZIZZIZZZIIZIZIZII]]/[J
1 pin 36 p/i'n 37/1')in 72 pin
Pin No. Pin Name Pin No. Pin Name Pin No. PIn Name Pin No. Pin Name
1 Vss 19 NC 37 NC 55 DQ11
2 DQ0 . |. 20 DQ4 38 NC | 56 DQ27
3 DQ16 21 DQ20 39 Vss 57 DQ12
4 DQ1 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 ‘CAS1 61 . DQi3
8 DQ3 .26 DQ7 .44 RASO. . |62 - DQ30
9 DQ19 27 DQ23 | 45 RAS1 63 DQ14
10 Vee 28 A7 | 46 NC_.. | .64 DQ31
11 NC 29 . NC . 47 “WE . 65. DQ15
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ8 67 PD1
14 A2 32 A9 50 DQ24 68 PD2
15 A3 33 RAS3 51 DQY 69 PD3
16 A4 34 RAS2 | 52 DQ25. 70 PD4
17 A5 35 NC 53 DQ10 s NC
18. A6 36 NC 54 DQ26 72 Vss
B Pin Description N Presence Detect Pinout
Pin Name Function Pin No. | Pin Name HB56D232B-8F
A0-A9 Address Input 67 PD1 NC
AO0—-A9 Refresh Address Input 68 PD2 NC
DQ0-DQ31 Data-in/Data-out 69 PD3 NC
'CAS0-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
©@ HITACHI
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H Block Diagram

* DO-D15: HM514400JP

7

AQ0-A9e——p-D0 - D15

WE e—— pD0-DI15

Ve @——————»D0-D15
vis e—— T2~ L oo-pi1s

>

RASO @ @ RAST
T ] [
cAsoe | — -
DQ0 &———in1CAS RAS 101 RAS CAS
DQ1 e———— 1102 102
DQ2 e——in3 DO 03 D1
DQ3 e—————1/04 1104
OE OE
éz ] 1 éA ] |
DQ4s &——In1CAS RAS 101 RAS CAS
DQ5 e——— 1102 1702
DQ6 e&———— 103 D3 03 D2
DQ7 &——In4 104
OE OE
7’/;/ %A
CASt1 @ ‘ 1 1
DQ8 &—————101CAS RAS 1101 RAS CAS
DQ9 e&——— 1102 - 1102
DQl0e&————1/03 D4 03 DS
DQ11e————— 1104 14
OF OF
?’f;/. I I %/7—4 I I
DQ12¢————{101CAS RAS 1101 RAS CAS
DQ13e————{1/02 1102
DQl4e—————— 103 D7 1103 D6
DQ15e o4 104
;7_—05 OE
7/ %/;/
RAS2 @ l , —eRAS3
CAs2 e . T—1 1
DQ16&——— 101 CAS RAS 1101 RAS CAS
DQ17e——— 1102 1102
DQ18e———{1/03 D8 03 D9
DQ198—————1/04 104
OE OE
%A ] ] 7[/;/ i 1 1
DQ20e————— A I01CAS RAS 1101 RAS CAS
DQ21e——1/02 1702
DQ22e&————{1/03 D11 103 D10
DQ23e————1104 1104
_ OE OE
7'/;/, é/,
CAS3 @- 1 1
DQ2ae———— — A 1101CAS RAS 101 RAS CAS
DQ25e————1/02 102
DQ26&———1/03 D12 03 D13
DQ27e——{1/04 o4
OE OE
%f;z ] 1 %A | ]
DQ28e————1101CAS  RAS 1101 RAS CAS
DQ29e———{1/02 1102
DQ30e—————Ai/03 D15 03 D14
DQ31e—————{1104 1104
OE OE
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B Physical Outline

... mm
Unit : _inch
107.95
4.25
101.19 A
3.984 —
/ 9.144 max
0.36 ;
2-gs 3175 S B8 B N
0.125 S_B8_8
=D==D mnin
g EE E . ~|N
R1.57 %N 00000 O0DO0 [ 0ODOD  DDOOD 00000 OO000 o 00D uhnuu a o
R0.062 \ éi oo 90 Tgg 0| 2 oo W
o, 0000 omoo 00 goooo ooowo . oooon ocwpn ™ oot o
Wi 1.27 6.35 l
zlg <0.05 R1.57 ~77 [50.25 Al1.04 i b 1.27 typ L,
2.03 R 0.062 S0.041 olo 0.05
0.086 35 44.45 _ 44.45 -
0.25 s 1.75 1.75
IEELL
O ©)
g 88 B
o o
o o
g g 88 B
Detail A Detail B
80ns
O\

2.54Min.

0.100
y | 0.25max.
0.010
1.07max. <
L hat

0.042

Note : The plating of the contact finger is gold.
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HB56D136B-8/10/12

1,048,576-Word X 36-Bit High Density Dynamic RAM Module

Rev.1 .
Jul. 10, 1989

Description

The HB56D136B is a 1M X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM
(HM514400JP) sealed in SOJ package and 4 pieces of 1Mbit DRAM ( HM511000JP)
sealed in SOJ package. An outline of the HB56D136B is 72-pin 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 .

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
® Single 5V (% 5% ) supply
e High speed

- Accesstime ............ 80ns/100ns/120ns (max)

¢ Low power dissipation
- Activemode ........... 5.25W /4.62W /3.99W (max)
- Standby mode .......... 126mW (max)

o Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh
-RASonly refresh
- CAS before RAS refresh
® TTL compatible

B Ordering Information

Part No. Access time Package
HB56D136B-8 80ns 79-0in SIP
-pin
HB56D136B-10 100ns socket type
HB56D136B-12 120ns
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H Pinout

o o
/IIII _______________________ ]l/I’] ,\f]lII ....................... ]g]
1pin 36pin 37pin 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 DQ1 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 CAS1 61 DQ14
8 DQ3 26 DQ7 44 RASO 62 DQ33
9 DQ21 27 DQ25 45 NC 63 DQ15
10 Vce 28 A7 46 NC 64 DQ34
11 NC 29 NC 47 WE 65 DQ16
12 A0 30 Vce 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 50 DQ27 68 PD2
15 A3 33 NC 51 DQ10 69 PD3
16 A4 34 'RAS2 52 DQ28 70 PD4
17 A5 35 DQ26 53 DQ11 71 NC
18 A6 36 DQ8 54 DQ29 72 Vss
B Pin Description M Presence Detect Pinout
Pin Name Function . . HB56D136B
Pin No. | PinName
A0—-A9 Address Input 80ns {100ns|120ns
A0—-A9 - Refresh Address Input 67 PD1 Vss | Vss | Vss
DQO0-DQ35 Data-in/ Data-out 68 PD2 Vss | Vss | Vss
CAS0—CAS3 | Column Address Strobe 69 PD3 NC | Vgs | NC
"RASO,RAS2 Row Address Strobe 70 PD4 Vss | Vss | NC
WE Read / Write Enable
Vce Power Supply (45V)
Vss Ground
PD1-PD4 Presence Detect Pin
NC No connection
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H Block Diagram

* DO-D7 : HM514400JP
MO0 - M3 : HM511000JP

]
I01CAS RAS
1102
13 DO
104

OE

I

DQ4 &—]
DQ5 &——
DQ6 &——
DQ7 &—mm

]
1101CAS RAS
1102
W3 D2

194
OE

I |

DQ8 &——

CAS RAS
Din/fout MO

CAS1 @

DQ9 ——
DQ10e———
pQlle——
DQ126———

1101CAS RAS
1102
03 D4

104 -
OE

%

| I

DQI3e———
DQl1oe—
DQISe—————
DQ160——

101CAS  RAS
1102

103 D6
1104

OE

.

DQ17¢————

CAS RAS
Din/out M2

RAS2 @
CAS2 &—

1

DQ1g——
DQ19@———]
DQ20#—
DQ21e——

1101 CAS  RAS
102

1103 D1
104

OE

I |

DQ22e——
DQ23e———
DQ24@——
DQ25@——

1101 CAS S
1102

1103 D3
104

OE

23

DQ26@—

CAS RAS
Dinfout M1

CAS3 @

DQ270———]
DQ28@—]
DQ29@——
DQ30@——

1101 CAS RAS
1102

103 DS
o4

OE

3

DQ31@¢——
DQ32@———]
DQ33¢——m
DQ34@———

1101CAS  RAS
1102

1103 D7
104

OF

7

1 I

CAS RAS

DQ35@———]

Din/out M3

AO - AG@&——————p-D0 - D7, MO - M3
WE e——pD0-D7,M0-M3

Ve &———1————»D0-D7,M0-M3

co-Cu

Vss &e——— 1 »D0-D7,MO-M3

@ HITACHI
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B Physical Outline

. mm
Unit: —
inch
107.95 ol
< 4.25 A
101.19
< 3.984 =
5.28 max, .
0208 | |
I
3.175 ; I\
- 5135 r ’ ﬂ l
\ 1 ] | £
x D) nin E
3[3 ~N o v
N N M~
R1.57 h — —|-
R0.062 \ s i i ml m|o

w 1 < - o | o i -

\y 0O OO0 Y N N -

v i1.27 ! <6.35_

@ P05 R1.57 0.25 EEVAS LRDS
2.03w° il R 0.062 i 0.05 X
0.085 35 ' 44.45 44.45

0.25 1.75 l 1.75
Detail A Detail B

80ns 100ns 120ns

— O\

] om ) I R ey

o
iy gy
e | | Jed | L

Note : The plating of the contact finger is gold.
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HB56D136BR-8/10/12

1,048,576-Word X 36-Bit High Density Dynamic RAM Module

Rev.0
Dec. 13,1989

Description

The HB56D136BR is a 1M X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM
(HM514400JP) sealed in SOJ package and 4 pieces of 1Mbit 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 .

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
® Single 5V (£ 5% ) supply
¢ High speed

- Accesstime ............ 80ns/100ns/120ns (max)

® Low power dissipation
- Activemode ........... 5.25W / 4.62W / 3.99W (max)
- Standbymode .......... 126mW (max)

® Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh
-RASonly refresh
- CAS before RAS refresh
® TTL compatible

M Ordering Information

Part No. Access time Package
HB56D136BR-8 80ns 79.0in SIP
-pin
HB56D136BR-10 100ns socket type
HB56D136BR-12 120ns
@ 141
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M Pinout

O O
/J]IIIZIIﬁ:ﬁ:ﬁ:ﬁ:ﬁ:f:ﬁ:ﬁ:ﬁ:ﬁ]ll] PN | S ||
1pin 36 pin 37/pin 72/;)in
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 DQ1 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 ‘CAS1 61 DQ14
8 DQ3 26 DQ7 44 RASO 62 DQ33
9 DQ21 27 DQ25 45 NC 63 DQ15
10 Vee 28 AT 46 NC 64 DQ34
11 NC 29 NC 47 WE 65 DQ16
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 50 DQ27 68 PD2
15 A3 33 NC 51 DQ10 69 PD3
16 A4 34 RAS?2 52 DQ28 70 PD4
17 A5 35 DQ26 53 DQ11 71 NC
18 A6 36 DQ8 54 DQ29 72 Vss
M Pin Description M Presence Detect Pinout
Pin Name Function . . HB56D136BR
Pin No. | Pin Name
A0-A9 Address Input 80ns [100ns|120ns
A0-A9 Refresh Address Input 67 PD1 Vss | Vss | Vss
DQ0-DQ35 Data-in/ Data-out 68 PD2 Vss | Vss | Vss
‘CAS0—CAS3 | Column Address Strobe 69 PD3 NC | Vgs | 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
@ HITACHI
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H Block Diagram

* DO-D7 :HMS514400JP
MO - M3 : HM511000JP

1101 CAS
1102

103 DO
104

OE

L |
RAS

I I

DQ4 &—
DQ5 &——
DQ6 &—
DQ7 &——m

1101CAS RAS
1102
03 D2

104
OE

I I

DQ8 &—

CAS RAS
Din/out MO

CAST1 @

DQY9 &——
DQ10@——
DQl1e——
DQ12@———

1101 CAS RAS
1102
1103 D4

104
OE

7

| I

DQ13e———m
DQ14——]
DQ15&——
DQ16@—

1101CAS RAS
1102
03 D6

1/08
OE

3

I I

0Q176————]

CAS RAS
Din/out M2

RAS2 @

CAS2 &—

DQ18¢——
DQ19——
DQ20—
DQ21o——m

L
1101 CAS RAS
1102

1103 DI
104

OE

2

I I

DQ22e—]
DQ23@—
DQ24@——
DQ256——

1101CAS RAS
1102
1103 D3

104
OE

7

1 I

DQ26—

CAS RAS
Din/out M1

CAS3 &

L

DQ27e—m
DQ28¢——
DQ29e—
DQ30——m]

1101 CAS RAS
1102

1103 DS
/04

OE

7

I L

DQ31——]
DQ32e——m—
DQ33e——
DQ34@———

1101CAS  RAS
102

103 D7
104

Ot
7‘/:/

1 ]

DQ350——

CAS RAS
Din/out M3

A0 -A9e——p-D0 - D7, M0 - M3
WE e———»D0-D7,M0-M3

Vee @———————D0-D7,M0-M3

co-cn

Vss &—— 1 — — »D0-D7,M0-M3

gy
(J

5 HITACHI
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B Physical Outline

Unit : m
inch
A
107.95 \
4.25
101.19 \ £
.98 \ RIS
0.20 min 219
0.008 ZZ 9.30 max
}/‘\\ 0.366 | |
-l <
_ . 3.175 [ c g
2-g 575 D <2 Eu a2
—-—\ e
R1.57 ~ = e R
R0.062 ) N A mlo —=
L\ Tl n o o - . o N «
M / i 11118 |
N 1.27 6.35 1.04 <lowvlo
oo 0.05 R1.57 2’525 " 0.041 wi=m=|= +0.10
2.03 wo R 0.062 . ~joolo 1.27-0.08.
0.25° 1.75 < 1.75 7 ~0.003
B
Detail A : Detail B
80ns 100ns 120ns
___ O\

0 0 mo&:?.’li"“‘ AN ‘:} e
el | e

Note : The plating of the contact finger is gold.
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HB56D136BR-8F

-1,048,576-Word X 36-Bit High Density Dynamic RAM Module

1

"”
Rev.0

Dec. 12, 1989
A

Description

The HB56D136BR is a 1M X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM
(HM514400JP) sealed in SOJ package and 4 pieces of 1Mbit 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 inputsand outputs.

Decoupling capacitors are mounted beneath each SOJ .

B Feature

® 72-pin single in-line package

- Leadpitch .............
® Single 5V (% 5%) supply
e High speed

- Accesstime ............
¢ Low power dissipation

- Activemode ...........

- Standby mode ..........
® Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh

-RASonly refresh

- CAS before RAS refresh
® TTL compatible

80ns (max)

5.25W (max)
126mW (max)

B Ordering information

Part No. Access time Package
72-pin SIP
HB56D136BR-8F 80ns Socket type
@ HITACHI .
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M Pin Out
@) O
/[HI::Z:::ﬂ:ﬁ:ﬁ:ﬁ:ﬁ:ﬁ]/[meﬂﬂﬁ:ﬂ:ﬁ:ﬁ:ﬁ:ﬁ:ﬁ:ﬁ::fﬁ:l]ﬂ
lpin 36pin 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 DQ1 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 ‘CAS1 61 DQ14
8 DQ3 26 DQ7 44 RASO 62 DQ33
9 DQ21 27 DQ25 45 NC 63 DQ15
10 Vee 28 AT 46 NC 64 DQ34
11 NC 29 NC 47 WE 65 DQ16
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 50 DQ27 68 PD2
15 A3 33 NC 51 DQ10 69 PD3
16 Ad 34 RAS2 52 DQ28 70 PD4
17 A5 35 DQ26 53 DQ11 71 NC
18 A6 36 DQ8 54 DQ29 T2 Vss
B Pin Description M Presence Detect Pin Out
Pin Name Function Pin No. | Pin Name HB56D136B-8F
A0~A9 Address Input 67 PD1 Vss
A0~A9 Refresh Address Input 68 PD2 Vss
DQ0~DQ35 Data-in/ Data-out 69 PD3 NC
‘CAS0~CAS3 | Column Address Strobe 70 PD4 Vss
"RASO,RAS2 Row Address Strobe
WE Read/ Write Enable
Vce Power Supply (+5V)
Vss Ground
PD1~PD4 Presence Detect Pin
NC Non-connection
. @ HITACHI
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® Block Diagram

* D0O~D7

: HM514400JP

M0~M3 : HM511000JP

RASQ @

CASO @

DQ0 &———
DQ1
DQ2
DQ3

1101 CAS  RAS

1102
1103
104
OE

1

b0

| |

DQ4 o———-

DQ6 &—
DQ7 &———

/01 CAS RAS

1102
1/03

104
OE

D2

I [

DQ8 &——]

Din/fout MO

CAS RAS

CASt1 @

DQS &———
DQI0@——
DQ11e——-—
DQ126———

1101CAS RAS

1102
1/03
104
OE

D4

I |

DQ13e—
DQl14e—m———]
DQ1S&———]
DQ16@—

I/01CAS  RAS

1102
1103
104
OE

D6

3

DQ17 ¢——]

Din/out M1

CAS RAS

RAS2 &

CAS2 o—

1

DQ18¢———H
DQ19e——
DQ20&———
DQ21o——

1101 CAS RAS

1102
1/03
104
OE

D1

3

] I

DQ22e—m—
DQ23e—
DQ24e———]
DQ25e———

1101 CAS

1/02
1/03

104
O€

RAS
D3

7

I L

DQ260————

Din/out M2

CAS RAS

CAS3 &

1

DQ27e—— —
DQ28e———
DQ29e—
DQ30e———]

1401
1102
1/03
104
OE

CAS RAS

D5

7

I I

DQ31&——
DQ320———
DQ33e— —
DQ34e—m———

1101 CAS RAS

102
1/03
o4
OE

D7

3

1 ]

DQ35e—m——

Dinfout M3

CAS RAS

AO0~A9 @&———D0~D7, MO~M3

WE e———»D0~D7, MO~M3

i

»D0~D7, MO~M3

co~Cn

Vss @ T

»D0~D7, MO~M3
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B Physical Outline

. m
Unit: &0
inch
. 107.95 N
4.25
101.19 £
omi 3.98 E
1. 0.20min of~
“17570.008 i 9.30 max
°l 0.366
3.175 ! =
2-F 5325 @ o £ Eln
AN <o %] ™|
R1.57 - A = i R
R0.062, "\ NIIIEI R R hd mlo =
v g \
| M : Jmmm@y
??32 Jl1.27 R1.57 [/ 16.35 | 1.04 o ‘
i '0.05 R 1.5/ =Ry 25 70.041 | +0.10
2.03 wo [l R 0.062 S 1.27-0.08 J:
0.08 6.35 " 44.45 | 44.45 0.05+0.00471%
0.25 7 | 1.75 ' 1.75 ~0.003
Detail A
— B\
A
0.100
|| 0.25max.
%omo
1.07max. o o<
0.042 R

Note : The plating of the contact finger is gold.
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HB56D236B-8/10/12

E2,09‘/’,1 52-Word X 36-Bit High Density Dynamic RAM Module

Rev.1
Jul. 10. 1989

Description

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 1Mbit DRAM (HM511000JP)
sealed in SOJ package. Anoutline 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.

H Feature
¢ 72-pin single in-line package
- Lead pitch ............. 1.27mm
® Single 5V (% 5%) supply
¢ High speed

- Accesstime ............ 80ns/100ns/120ns (max)
¢ Low power dissipation

- Activemode ........... 5.5TW/4.94W/4.31W (max)

- Standby mode .......... 252mW (max)

¢ [ast page mode capability
® 1,024 refresh cycle/16ms
® 2variations of refresh
-RAS only refresh
- CAS before RAS refresh
® TTL compatible

B Ordering information

Part No. Access time Package
HB56D236B-8 80ns 79.vin SIP
-pin
HB56D236B-10 100ns Socket type
HB56D236B-12 120ns
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A Pin Out
O O
I][[ﬁﬁiﬁﬁ:ﬁﬁf:fZﬁ:ﬁﬁﬁiﬁIﬁﬁﬁ]]/[]ﬁmﬂllﬁiﬁﬁliﬁZIZIIZZIZIZZIZ]][]
1 én 36 pin 37/pin 7Zpin
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 DQ1 22 DQ5 40 TASO 58 DQ31
5 DQ19 23 DQ23 | 41 ‘CAS2 59 Vee
6 DQ2 24 DQ6 42 ‘CAS3 60 DQ32
7 DQ20 25 DQ24 43 ‘CAS1 61 DQ14
8 DQ3 26 DQ7 44 RASO 62 DQ33
9 DQ21 27 DQ25 45 RAS1 63 DQ15
10 Vee 28 AT 46 NC 64 DQ34
11 NC 29 NC 47 WE 65 DQ16
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 . 50 DQ27 68 PD2
15 A3 33 RAS3 51 DQ10 69 PD3
16 A4 34 RAS2 52 DQ28 70 PD4
17 A5 35 DQ26 53 DQ11 71 NC
18 A6 36 DQ8 54 DQ29 72 Vss
@ Pin Description B Presence Detect Pin Out
Pin Name Function . . HB56D236B
Pin No. | Pin Name
A0~A9 Address Input 80ns {100ns{120ns
A0~A9 Refresh Address Input 67 PD1 NC | NC | NC
DQ0~DQ35 Data-in/Data-out 68 PD2 NC | NC | NC
"CAS0~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 NonOconnection
@ HITACHI
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® Block Diagram

* DO~D15: HM514400JP
MO~M7 : HM511000JP

RASQ &— 1 [
CASQ &— 1 1 I ]
DQ0 &——{1/01CAS RAS 1101 RAS CAS
DQ1 e——1/02 1102
DQ2 e&————1/03 DO 1103 D1
DQ3 e—————104 /04
OE Ot
%/, ] | %/, ] I
DQ4s e———11/01CAS RAS 1/01 RAS CAS
DQS &———11/02 1102
DQ6 &——{1/03 D3 1103 D2
DQ7 e—— 1104 o4
OE 7{/—‘OE
% I I 7. I I
CAS RAS RAS CAS
DQ8 e&————————Din/out MO Din/out M1
— I T
Cas1 e ] —
DQ9 &——————1/01CAS RAS 1101 RAS CAS
DQ10e——+—1/02 1102
DQ11e————1/03 D4 1103 DS
DQ12e&———1/04 o4
OE ' OE
7’/% T [ %A | I
DQ13e&——— 1101 CAS RAS 1101 RAS CAS
DQ146——+11/02 1102
DQ156—————H1/03 D7 1103 D6
DQi6e 104 1104
Ot OF
%A I I %/;/ [ [
CAS RAS RAS CAS
DQ17@—————Din/out M2 Din/out M3
RAS2 & 1 [
CAS2 @ 1 T l I
DQig8e—————1/01CAS RAS 1101 RAS CAS
DQ1986————1/02 1102
DQ20e———1/03 D8 /03 D9
DQ21e————1/04 104
OE OE
é/l | ] 7‘/;/ | ]
DQ22e——1/01CAS RAS 1101 RAS CAS
DQ238———{1/02 1102
DQ24e—— (/03 D11 1103 D10
DQ256————1104 /04
%‘OE OE
7. | [ éz | I
CAS RAS RAS CAS
DQ26@&——————Din/out M4 Din/out M5
3 e ] I
cAs3e - —
DQ27e———1/01CAS RAS 1101 RAS CAS
DQ28e————1/02 1102
DQ29e———1/03 D12 1103 D13
DQ30&————1/04 104
OF OE
%A | 1 %/A ] I
DQ31e———————I/01CAS RAS 1/01 RAS CAS
DQ32e——1/02 1102
DQ33e—— /03 D15 1103 D14
DQ34e———1/04 o4
OE O
7 | [ 7'//:/, T 1
CAS RAS RAS CTAS
DQ35e&—————————Din/out M6 Din/out M7

A0~A9 &—————»D0~D15, MO~M7

WE e———>»D0~D15, MO~M7

Vee @ 1
Vss @ -

co~C11

»D0~D15, MO~M7

»D0~D15, MO~M7
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B Physical Outline

... mm

Unit: ;EE
107.95
4.25
. 101.19

3.984 A
. 9.144 max
0.36 )

31.75 N
25 -
3.17 min
0.125
—) oy

Detail A Detail B

80ns 100ns 120ns

[©)

A
2.54Min.

0.100
v __+_ 0.25max.
T 0.010
1.07max. o

0.042 R

Note : The plating of the contact finger is gold.
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Rev. 6
Jan. 18,1990

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 HM628128P Series
density, hi%her performance and low power consump-
tion by employing 0.8um Hi-CHMOS process
techno o%y. :

It offers low power standbg power dissipation,
thérefore it is suitable for battery back-up
szstems. The device, packaged in a 525 mil SOP
(360 mil body SOP) or a 600 mil plastic DIP, is
available for high density mounting.

Features (DP-32)

+« High speed: Fast Access time 70/85/100/120 ns (max.) HM628128FP Serics
+ Low power '

Standby: 10 Ew &typ.)(L-version)

Operation: 75 mW (typ.)
- Single 5V supply
Completeli static memory

No clock or timing strobe required

Equal access and cycle times :
Common data input and output - Three state output
Directly TIL compatible - All inputs and outputs

o & ¢ o

OB o hip LeSection for battery back up - & S (FP-32D)
Pin Arrangement Pin Description
N ' Pin Name Function
ﬁ?g g % %g % _ ggg A0 - Al6 Address
Ai% E g %g % E§3 . I/00 - 1/07 In?ut/Output
ﬁg E ? %g % ﬁg CsS1 Ch%p select
ﬁg E 8 %2 % %%1 EEZ Ch%p seléct
2% E %g %% % %%% Ei Write enab;i
SRR BE Uy - Cript eneble
%/8% E %é ' %g % %;82 ; -Connec icn
ss {16 17 0 1/03 cc Power supply
(Top view) Vss Ground

@ HITACHI
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Ordering Information

Part No. Access) Package Part No. Access | Package
HM628128P-7 70ns HM628128LP-7SL 70ns
HM628128P-8 85ns HM628128LP-8SL 85ns. )
HM628128P-10 100ns | 600 mil HM628128LP-10SL | 100ns 600 mil
HM628128P-12 120ns | 32 pin HM628128LP-12SL | 120mns 32 pin
HM628128LP-7 70ns Plastic : Plastic
HM628128LP-8 85ns DIP DIP
HM628128LP-10 100ns
HM628128LP-12 120ns
HM628128FP-7 70ns HM628128LFP-7SL 70ns
HM628128FP-8 85ns HM628128LFP-8SL 85ns )
HM628128FP-10 100ns | 525 mil HM628128LFP-10SL| 100ns | 225 mil
HM628128FP-12 120ns | 32 pin HM628128LFP-12SL| 120ns |32 pin
HM628128LFP-7 70ns | Plastic Plastic
HM628128LFP-8 85ns | SOP SOP
HM628128LFP-10 100ns
HM628128LFP-12 120mns

Block Diagram

A130————————C§A
Al15 O
A16 o——— i_j —oVce
Alb oo | ] Memory Matrix —oVsg
A120—— | Row . 512 x 2048
A o0—u Decoder] .
26 o— ! e
AS o0— 1 [
A4 O —
: S — T 1
1/0 0 © —r— . B 1
: . ;:fj Column 1/0
: S Izput Column Decoder l
Data I
| Control] ! i o
[ IZ% ““““““““ re- A
/e 7o ! R 5 bt
Ltf—* ! AB A9 AT1A10 AD &1. 32 A3 S |
| B

Read / Write Control

154

@ HITACHI




[/ INEWPRODUCT] | |[/[]]]

DC Characteristics ( Ta = 0 to +70°C, Vgc = 5V £ 10 %, Vgg = 0 V)
Parameter Symbol  Min Typ®l Max Unit Test Conditions
Input leakage current |ILI| - - 2 HA  Vin = Vgg to Vi
Output leakage current |ILO| - - 2 HA g%f VVIH orw%SZ ; VIiL,
= VIH{ or IL,
Vi/0 = @ss to Vce
Operating 8ower supply Icc - 15 35 mA CS1 = Viy, CS2 = Vij,
current: others = ziH/VIL
I1/0=0
Min.cycle, duty=100%,
Icca - 45 70 mA = Vi1, CS2 = VrH,
others = ziH/VIL
Operating power supply I1/0=0
current
Cycle time = lus,
Icc2 - 15 30 mA duty = 100% I; 9
CS120.2V, C$2 C 559
VIREVee- 0.2V, VIr.i9.2v
Standby Vggo current: DC  Igp - 1 3 mA CS1 = VIH CS2 = VIH
or CS2 = V7p,
Standby V - 0.02 2 mA Vin % 8 \Y 0.2 v
tandby e - 0. s
current (99: DC IsB1 _ 2*2 100%2 Cs2 2 VCC - 0.2 Vor
HA 0 V < ng <0.2V
— 7*3 50~3
Output low voltage VoL - - 0.4 V Ipr = 2.1 mA
Output high voltage VoH 2.4 - - V Jpog = -1.0 mA

Note: 1.

Typical Vvalues are at Vcc=5.0V,Ta=+25°C and spec1f1ed loading.

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

Capacitance ( Ta =

25°C, £ = 1.0 MHz )

Parameter Symbol Min Typ Max  Unit Test Conditions
Input capacitance Cin - - 8 pF Vin =0V
Input/output capacitance C1/0 - - 10 pF Vifjo =0V

Note:

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

@ HITACHI
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Rev, 3
April 8,1880
HM628128 TSOP Series
131,072-Word X 8-Bit High Speed Hi-CMOS Static RAM
The Hitachi HM628128 is a CMOS static RAM . s
3rganizedh12gk-word%x 8-bit. ﬁtlrealizes higher Pin Description
ensity igher performance an ow power consump- .
tion b ’empfoying 0.8um Hi-CHMOS  process Pin Name Function
technology. - St A0 - Al6 Address
It offers low power standbg gower dissipation,
-therefore it is suitable for battery back-up I/00 - I/07 Input/Output
systems. o . - -
The device,packaged in a 8mm x 20mm iTSOP is available cs1 Chip select
for high density mounting. . cs2 Chip select
Features WE Write enable
. %igh speed: Fast Access time 70/85/100/120 ns (max.) OE Output enable
¢« Low power ;
Standpy: 10_yW (typ.)(L/L-xxL versjon) NC NO connection
Operation: 75-mW (typ.) ’
- Single 5V supply vce Power supply
. Completelz static memory
No clock or timing strobe required Vss Ground
« Equal access and cycle times
« Common data input and output - Three state ‘output
s Directly TTL compatible - All inputs and Qutpugs
. Cagability of battery back up ogeration (.L/L-xxL version)
chip selection for battery back up B :
Pin Arrangement
A11C T © /OE As A3
A9 [ Al0 As (] [ JA2
Aas (] /Cs1 As [ AL
Al3(] Ji1 /07 A1 [ JAO
/WE[_] [ Jt/08 Al2( ] Ji /00
‘cs 2]  Ji1/0s Ala(] — Ji1 /01
AlsC] )1 /04 Al s [Ji/02
vee(] —Ji /03 NC (] o [ Jvss
Nc (] . [ Jvss veel( ] t/03
Al16[] [ J1 /02 Al1sC] %I/Od
Ala(_] [ J1 /01 cs 2] /05
Al 2] [ J1 /00 /WE[]  Ji1/08
A7 (] [ JAao A13(_] —_J1 /07
A6 ] ™ Ja1 as (] — )/Ccs1
As (] [ JAa2 A9 [ [ JA10
Aa [ A3 Aa11C1 o os
(Top View) (Top View)
(a) Normal Type PIin Arrangement (b) Roilnrn. Type Pln Arrangement
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Ordering Information

Standby Standby
Part No Access Package Part No Access Package
Current Current
HM628128T-7 70ns 2mA HM628128R-7 10ns 2mA
HM628128T-8 85ns 2mA HM628128R-8 85ns 2mA
HM628128T-10 100ns 2mA HM628128R-10 100ns 2mA
HM628128T-12 120ns 2mA Normal-Vend | HM628128R-12 120ns 2mA Reverse Vend
HM628128LT-7 70ns 100LA | Type HM628128LR-7 70ns 100A| Type
HM628128LT-8 85ns 100 A | 32pin HM628128LR-8 85ns 100A | 32pin
HM628128LT-10 | 100ns 100 A | Plastic HM628128LR-10| 100ns 100.A | Plastic
HM628128LT-12 | 120ns 100 A | 8mm x 20mm | HM628128LR-12 | 120ns 100.A | 8mm x 20mm
HM628128LT-7L 710ns 50 A | TSOP HM628128LR-T7L 10ns 50 A | TSOP
HM628128LT-8L 85ns 50 A HM628128LR-8L 85ns 50 A
HM628128LT-104 100ns 50 A HM628128LR-104 100ns 50 A
HM628128LT-12 120ns 50 A HM628128LR-12l] 120ns 50 A
Block Diagram |
' 30—__,_%
::50———— VCC
A16 o—— | - °
Albo— ) . Memory Matrix —o0 Vsg
arz0— | Row_ . 512 x 2048
A7 o— Decoder| -«
A6 o—o] ! —
AS o— 1t %
A4 O—x] —J
: — [ T |
1/0 0 o S ~
' T_:j Columm 1/0
! Input Coluen Decoder
| S Data T T
| Control .
1o 7 o SOy - S— Pﬁ‘la 66662;‘971 o
§% N A?|A|O~Ao Al A2 AJ: g 1 :
T |
|
1

Timing Pulse Gen.

Read / Write Con

trol

|
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DC Characteristics ( Ta

0 to +70°C, Vgc =5V 10 %, Vgg = 0 V)

Parameter Symbol Min Iyp*l Max Unit Test Conditions
Input leakage current | ILI| - - 2 BA Vin = Vg5 to Vio
Qutput leakage current I - - 2 HA CS1 = VIH or_CS2 = V3L,
P & | Lo I OE = VIU or WE =V fL
Vi/0 = Vss to Vce
Operating Bower supply  Icc - 15 35 mA CS1 = Vyp, CS2 = VijH,
current: D others = ziH/VIL
Ir/j0=0
Min.cycle, duty=100%,
Icca - 45 70 mA = ViL, CS2 = Viy,
others =V H/VIL
Operating power supply I1/0=10
current
I 15 30 wmA  dugyo= 100, Ih3¢
2 - uty = =0 mA
ce CS1%0.2V, C82 §/8§8-o.zv
VIH2Vee-0.2V, Vi1.206.2v
Standby Vcc current: DC Igp - 1 3 mA CS1 = Viy, CS2 = Viy
or CS2 = GIL
S dby V - 0.02 2 mA Vin § 8 v 0.2 v
tandby CC - VY. s
current (E?: DC Isp1 _ *2 100*2 Cs2 2 Vgg - 0.2 Vor
2 =— HWA 0V scCSZ2so0.2V
— 2*3 5073,
Output low voltage VoL - - 0.4 V Igr = 2.1 mA
Output high voltage VOH 2.4 - - V. IpH = -1.0 mA

Note: x1: Typical values are at Vcc=5.0Y,Ta=+25"C and specified loading.
%2. for L-version
%3: for L-xxL version,13u A max. at Ta=0 to 40C.
Capacitance ( Ta = 25°C, £ = 1.0 MHz )
Parameter Symbol HMin Typ Max  Unit Test Conditions
Input capacitance Cin - - 8 pF Vin =0V
Input/output capacitance Ci/0 - - 10 pF Vi/0 =0V

Note: 1. This parameter

is sampled and not 100 % tested.
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SEATING. PLANE
1) O A
D A
| . |
g’l g
= =
E =
. -__EE I8 ___Eg.__
=
= E
i L
2)
L
. | |
£ | T\
H
-
K NOTZ
COMMON DIMENSI|ION
symMmBgoL YERE A X = 1) “D"” dc=s not in?ludg mold
flash or protrusions.
A - 1. 20 2) “L” is the length of terminal
Al 0. 0 -~ for soldring to a substrate.
B 0. 10 0. 30 3) Hatching area indjcates
C 0. 07 0. 27 index area.This area includes
D 18. 20 18. 60 more than half of index mark.
E 7 80 5 20 4) Controlling ?im?nsion
; Millimeter
e 0. 50 BSC
H 19. 80 20. 20 5) On reverse vend type package, index area
L T 40 0. 60 is the area that include-(**)mark
a o°* 5°

THIN SMALL OUTLINE(TSOP) PERIPHERAL TERMINALS 8 x 29 BODY(PLASTIC)

160
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HM66205L-85/10/12

524,288-Word X 8-Bit High Density CMOS Static RAM Module

Rev. 1,

Apr,20.°90

The HM66205 is a high density 4M - bit static RAM module consisted of 4 pieces HM628128LTS
products (TSOP type 1M 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.

M Features

M Pin Arrangement

, . , atg [1 7 B2] vee
¢ High density 32 pin DIP L ]

- Mounting 4pcs. of 1M static RAM (TSOP ; HM628128LTS) and A16 | 2 31] A5

CMOS decoder logic (SOP; HD74ACT138FPequivalent) Al14 | 3 30| A17
® Pin compatible with 4M monolithic static RAM A12 E f WE
® High speed L —

- Fast access time 85ns/100ns/120ns ( maximum) Al =5| _2__3 A13
¢ Equal access and cycle time A6 | 6 27| A8
¢ Completely static RAM as [ 7] 56| A9

- Noclock or timing strobe required —= =
® Low Power standby and low power oparation A4 ___8_ Top view 2 f‘_‘ 1

. Standby 40 pW (typical) A3 | 9 241 OE

- Oparation 80 mW (typical) A2 (10l 53] A10
® Comon data input and output, three state outputs = b— _
¢ Capable of battery backup operation Al ; i G
® Directry TTL compatible : All inputs and outputs A0 |12 21| 1/0 8

Vo1 [13] 20] 107
102 [14 19] 1106
M Type of Products ] ]
/103 _LS_ 18| /OS5
Part No. Access Package Vss E 171 10 2
HM66205L - 85 85ns 600 - mil
HM66205L - 10 100ns .
2_ . . .
HM66205L - 12 120ns 32-pin DIP W Pin Description
Pin Name Function
A0 — A18 Address
1701 ~ 1/08 Input/Output
cs Chip Serect
WE Write Enable
OE Output Enable
Vee Power Supply
Vss Ground
®
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M Block Diagram

Ao~a16 ©

Al7 @_— A0 0,
A18 (O——|Al Oz
03
A2 0,
Cs @ E, 05
— O
E, o v
Vec ©——|E3 Os T OVec
7_// *2Decoder ©Vss
101~1/08 (Q
WE ©
OE (©
1A0-AL6 11A0-Al6
CS1 reeeserens “—CS1 e
csz 'l csz il
1/01-8 :RAM 1/101-8 :RAM
WE  :Nol WE ‘No.2
6E ........... OE ...........
—|A0-A16 —A0-Al6
CSl .... ........ CSl ..‘ .........
csz it csz i}
ro1.8 RAM : 1o1.8 RAM
WE iNo.3 ! WE No.4
O—E ----------- EE- -----------
*1.RAM No.1 - No.4 : HM628128 LTS
*2.CMOS Decoder : HD74ACT138FP
H Mode Selection
Mode CS | WE | OE 1/0 Current Note
Not Selected ( Power down) H X X | High-2Z IsB,IsB1
Read L H | L Dout Icc Read cycle (1) - (3)
. L L H Din Icc Write cycle (1)
Write N .
L L L Din Icc Write cycle (2)
Note: X = Don’tcare (HorL)
M Absolute Maximum Ratings
Item Symbol Ratings Unit
Voltage on any pin relative to Vsg Vr —0.5~+17.0 \Y%
Power dissipation Pr 1.0 "
Operating temperature range Topr S Q~+70 °C
Storage temperature range Tstg —55~+125 . °C
Storage temperature range under bias Thias —10~+385 °C
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M Package Dimensions

Unit: mm(inch)

53.34(2.10)
(53.60max.(2.11max.))

A
[

pappaAAA

googudgtdd

A=
Els !
uvs' - ,f:j”%, - ——————————— % — 5
NS I | = R ]
\
r ) <€ 3%
] .54(0.100 1.02(0.040) El6 E|E
| oIS RN
e 7.62(0.30) 0.35-0.59 ol wie
(0.014-0.023)
: N v ) .
%
5
| 0.2-038 =¥

(0.008-0.014) |0~
15.24(0.600)
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Rev. 3 Dec. 1989

HM658512 Series

524,288-Word X 8-Bit High Speed Pseudo Static RAM

Feature

. Sinﬁle 5V (+10%)
 High speed
Access time
CE access time ............... 80/100/120 ns
Cycle time
andom read/write cycle time...160/180/210 ns
¢ Low power
250 mW typ. Active
350 uyW typ. Standby
* All inputs and outputs TIL compatible
¢ Package
32-pin dual-in-line plastic package
32-pin SOP packaﬁe
¢ Non multiplexed address
e 2048 refresh cycles (32 ms)
e Refresh functions
LP-version...Address refresh DP-version...Address refresh
Automatic refresh Automatic refresh
Self refresh

Ordering Information

Type No. Access Package
HM658512LP- 8 80 ns
HM658512LP-10 100 ns ,
HM658512LP-12 120 ns 600 mil
HM658512DP- 8 80 ns 32-pin
HM658512DP-10 100 ns plastic DIP
HM658512DP-12 120 ns
HM658512LFP- 8 80 ns
HM658512LFP-10 100 ns .
HM658512LFP-12 120 ns 32-pin
HM658512DFP- 8 80 ns plastic
HM658512DFP-10 100 ns SOP

HM658512DFP-12 120 ns

@ HITACHI
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Pin Arrangement Pin Description
— \_J Pin Name Function
Al8 1 32 3 v . v
Al6 g 2 31 Agg A0 - A18 Address
§;é g Z 38 g %%7 I/00 - I/07 Input/output
5 28 B3 % ;
A6 E 6 27 g 2%33 _CE Chip enable
gz; = é %g = %;1 OE/RFSH Output enable/Refresh
2 RFSH e ;
ﬁ% E %g 23 g [ﬂ(/) S WE Write enable
A0 4 12 %% — %%07 vce Power supply
I/00 & 13 20 (2 I/06 Vss Ground
1/01 H 14 19 2 1/05
1/02 o 15 18 B2 I/04
ss = 16 17 /2 1/03
(Top View)

Block Diagram

AO ! - .
Address| |Row Memory Matrix
Latch Decoder (2048x256 ) x8

Control

A10 o—% o
Input Column 1/0 —'——]
Data Column Decoder

Control

1/00

T T
Address Latch Control|

A{%#:??&ZE 5

1/07

Refresh
Control
—C-E [ { Timung Pulse Cen. ]
&/W)—J:Fead wWrite Control
B

WE ©
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Package Dimensions, Unit: mm (inch)

HM658512P Series

DP-32
41.9(1.650) -
) 42.5max.(1.673max.) H
32 17 E
jalalclalalaNololcsNalalaNaelalolal "‘
sie
D 3|3
SiE
bl
"R aATaeaep=pop popeaopegey oy
di 7
1.2 _ 1524
(0.047) € £ = (0.600)
EE xmw
- iS85
% = ; g“’
—1° 13 s
_ oasror £2 JL
(0.100£0.010) (0.019£0.004) zé 0~ s
~=
o

HM658512FP. Series’

FP-32D

1.42(0.056)

20.45(0.805)

|" 29 95mar (0. 825max) l
I}ZRHMHHHEBHHHHIQ

[
LR ELLLCRALERELE:

1.00ma:
(0.039mas) 4

A Il

00
0.40°3 o

|
(0.016%3 2%
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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 microcompute; 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
e Highspeed seeeeeseseeeee Access time 100ns/120ns/ 150ns(max)
e Low power dissipation - Standby mode: 5pW (typ), Active mode: 35mW /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
¢ Pinarrangement -+ 40-pin JEDEC standard, 44-pinJLCC JEDEC standard
¢ Device identifier mode - Manufacturer code and device code

Ordering Information

Type No. Access Time Package
HN27C4096G-10 100ns 600mil
HN27C4096G-12 120ns 40-pin Cerdip
HN27C4096G-15 150ns (DG-404)
HN27C4096CC-10 100ns .

HN27C4096CC-12 120ns ?égl:{;)]LCC
HN27C4096CC-15 150ns
@ HITACHI
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Pin Arrangement

HN27C4096G HN27C4086CC
\% 1 ~/ 40V e
Vep O] Ve 11013 1/014 /015 CE Vpp NC Vec A17 A16 A1S5 Al14
CE 02 390A17
/015 33 38[0A16
11014 Q4 3703A15
17013 O5 36[1A14 6 54 3 2 144 4342 41 40
1012 6 35[1A13 o1z o7 39b A13
1011 07 34[0A12 o1 Ols 380 A2
11010 8 330AN voto 9 373 an
1108 110 313A9 vos I 11 3507 A9
Ves 11 30(3Vss vss 12 34 yss
1107 012 291A8 ve O3 330 NC
1106 O 13 28[A7 1107 114 321 A8
/05 ™14 27[0A6 voe 115 31 a7
103 .16 251A4 von 01 29:1 AS
1102 C]17 24A3 18 19 20212223 24 25 26 27 28
/01 18 23[A2
g B || R
OE 20 2103A0
103 1/02 /01 /00 OF NC A0 Al A2 A3 A4
(Top View) (Top View)
Pin Description
Pin Name Function
A0-A17 Address
1/00-1/015 Input/output
CE Chip enable
OE Output enable
Vce Power supply
P a ing power
Vpp S:(’g]r mming p
pply
Vss Ground
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Package Outline Unit:mm (inch)

40Pin
L DG-40A - 52 07(2 050)
40 21
I «U.-&‘“-“” “ g% 15.24(0 600)
- 025338
_ (0.010293%3)
4801 EE:—* o
(021050‘::_::.) (zf:‘oot::?no) (?J 039100004; B E\L
€ DG-40A
EIAJ —
JEDEC E—
Preliminary
. Dimmention (mm)
— 4 Symbol -
o1 Min Typ Max
c1.0 03 :I . A 4.00 4.25 4.80
I l 3l o) e
(Mm) B — AL | 215 | 254 | 275
14 1
h : B 0.64 0.73 0.84
A4 s E f) ) M
- wl - . .e ] == ot
( ) b 0.33 0.46 0.53
Nl
:L ' L ¢ 4 0.20 0.25 0.30
J TITEITTTTTT N, - D=E | 17.33 | 17.57 | 17.73
Di1=E1 | 16.29 | 16.53 | 16.89
D2=E2 | 15.53 | 15.75 | 16.13
e 1.27
CC-44
EIAJ —
JEDEC m—
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Rev.0.2
H1.12.20

HN29C101 Series

131,072-Word X 8-Bit CMOS Flash Erase Type EEPROM

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 (Vce/Vpp). The logic level of Vy
(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-board power supply (Vce/Vpp)'* Vee=5V £ 10%
Vpp=Vgo —1Vito Ve (Read)
Vpp=12.0V * 0.4 V (Erase/Program)
o Highspeed --+-reveeveremereeseeeeee s Access time 120ns/150ns/200ns (max)
e Single hign speed programming - Byte program
Program time: (200 ps typ.) single pulse
¢ On-board erase function-+- ==+ -+ Chip erase
Erase time: (2s typ)
Address, data, control latch function
Status polling function
® Low power dissipation®=--=-==-+-==s - [cc = 30 mA typ (Read)
Icc = 20pA max (Standby)
Ipp= 30 mA typ (Erase/Program)
Ipp= 20pA max(Read/Standby)
¢ Erasingendurance -*-+==*---++-+=->-» More than 100 times
(Please do not over-program on the programmed bits.)
e Pinarrangement:-----oreooeeeeeeees 32.pin JEDEC standard
e Package s 39 5in DIP
32-pin TSOP

@ HITACHI
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Block Diagram

174

AS [ ]
S
A3 S X- 1024 x 1024
Decoder .
A12 Memory Matrix
§ o {rdt -
A16 4
N — )
/00 G ‘ Input Y-Gating
§ 1/51: Data ]
1107 © Control Y-Decoder
N
—<F
_1
_ [ r
CE o—-r——{>c~< Y £ ]
OE O ' —| RZW/E )
DGE_\& Contrel | AO-A8, A10,A11
PGM © .
Vee © B>~ : High Threshold Inverter
Vep O
VSS C
Latch
EE
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Pin Arrangement

Pin Description

16 14 12 10987654321

15 13 1 O

18 20 22 24 26 28 30 32
17 19 21 23 25 27 29 3

AB/IIOOZ:Z 1/03 \1/05 \ 1107 \a10

A2 A0 IOV Vg 04 VOB CE

(Top View)

Vpp PGM A14 AB Al

AS A7 AlS
MX’KT A16 Ve EW/

HN29C101P
Pin Name Function
Ve 1~ 328Vcc A0-A16  Address
A6 2 313PGM 1/00-1/07 Input/output
Ag 3 SOLEE CE Chip enable
A2 4 29A14 —
A7 5 28[A13 OE Output enable
A6C] 6 270A8 PGM Programming enable
A5 7 26[0A9 B
AdC] 8 25 :]ﬂ1 EE Erase enable
A3 9 2430 Vce Power supply
A2 10 23JA10 Programming power
Al 1 22OCE Vee supply
A0 ] 12 213107 5
voo o 13 20[11/06 Vss Ground
o1 g 14 1931105
1102 ] 15 18[1/04
Vss ] 16 1731103
(Top View)
HN29C101TS

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 gz-PiTghilﬁ

ma utline
HN29C101TS-15 150ns Package
HN29C101TS-20 200ns (TFP-32DA)

OE

@ HITACHI
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M Package Outline Unit:mm (inch)

32Pin DIP
41.9(1.650) -
2 42.5max.(1.673max.) " ‘.E(
onnnonnonopoooononon 2
zle
i
f e
|~
ala
o UUUUUUUUUUUUU—[JS'
I
e
(0.047) - 15.24
cf 3 (0-500)
TS g
C e
—1= i o
WHARRRNARRAES |
254025 L ET NI ms*_‘."‘.s
(0.100£0.010) (0.01320000 35 O ~s5° 0““:‘.1)
e -9
~e ot DP-32
EIAJ E—
JEDEC —_
32Pin TSOP
8.0(0.215)
32 n
S
]
s
g
o
o ——he
1 16
|
_0.20£0.10 (] o.080.00) %
(0.008+0.004)
] T;EE { 3 ) o-s
= wla ¢
* ) o o =
~ 0.10(0.004) =3
AL B B (0.020 £ 0.004) TFP-32DA
-] v
) Zlg
S 14,040.2 , EIAJ —
(0.55140.008)
JEDEC e
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Rev.1 89-07-11

HN62444 Series

262,144 x 16-Bit / 524,288 x 8-Bit CMOS MASK
PROGRAMMABLE READ ONLY MEMORY

The HN62444 is a 4-Mbit CMOS mask-programmable g pin Arrangement

ROM organized either as 262144 words by 16 bits or as
524288 words by 8 bits. Realizing low power
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.

M Features
® Single +5V Power Supply

® Three-State Data Output for OR-Tieing

® TTL Compatible

® Maximum Access Time : 100 ns (Max.)
® Low Power Consumption : 150mW (Typ.) active
5uW (Typ.) standby

con- A17 [ 1]@ [40]AS8
A7 | 2 39/ A9
A6 | 3 38| A10
A5 | 4 37| A1
A4 5 36| A12
A3 | 6 35| A13
A2 7 34| A4
A1l 8 33| A15
A0 9 32| A16
CE [10 31| BHE
Vss | 11 30| Vss

OE |12 29/ D15/ A-1
DO |13 28| D7

. . S . D8 |14 27/D14
® Byte-wide or Word-wide Data Organization with BHE D? 15 261 D6
. D9 |16 25/ D13
M Block Diagram D2 77 54| D5
D10 |18 23| D12
AD — 00 | p3As] [22]D4
3-State p11[20] [21]V
Address Memory | |Hex/ cc
Output
Buffer Array Byte .
Buffer (Top View)
A17 —> —» — D15
3 /(D7) HN62444P
CE — o — |
BHE o1 BHE=Viy ; 16-bit (D15~DO)
{g—ﬂ BHE=Vy. ; 8-bit(D7~DO0)
*
(A-1) * . A-1isleastsignificant address.
OF jf>o When BHE is ‘low’, D14~D8 goes

the high impedance state.
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B Pin Arrangement

NC| 1] ¥ [48|NC
A17( 2 47| A8
SLMONCURO o = A7 3 46| A9
CACCLCZ2ACCICLCCLK A6l 4 45| A10
SR E RN As[ 5 44| A11
Ad| 6 431 A12
A3 1 33/ A13 A3| 7 421 A13
A2 2 32| A14 A2| 8 411 A14
A1 3 31]A15 ATl 9 40} A15
N 301 A16 A0 [ 10 39| A16
CEIl 5 29| BHE NC| 11 38| NC
NC | 6 28I NC NC|12 37| NC
OE| 8 26|D15/A-1 | CE|14 351 BHE
DO[ 9 25| D7 Vss |15 34| Vss
D8 [10 241D14 OE |16 33/ D15/ A-1
D1 [11 23| D6 DO 117 32/ D7
D818 31{D14
[ o] <] ] W[ N o] o O] —| N D1]19 30| D6
SENemCU TN e® D9 | 20 29/D13
oo o-ZS0T 0% D2 |21 28| D5
o o o o D10 [22 27| D12
D3]23 26| D4
D11]24 25| Vcc
(Top View) (Top View)
HN62444FP HN62444F
) ) 11-12-13 pin and 36-37-38 pin are
M Orderling Information 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
B Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Vce -03 ~ +7.0 Vv 1
AllInput and Output Voltage VT -03 ~ Vcc+0.3 Vv 1
Operating Temperature Range Topr 0 ~ +70 °C
Storage Temperature Range Tstg -55 ~ +125 °C
Temperature Under Bias Thias -20 ~ +85 °C

Note) 1: With respect to VSS.
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HN62408 Series

524,288 x 16-Bit / 1,048,576 x 8-Bit CMOS MASK

PROGRAMMABLE READ ONLY MEMORY

The HN62408 is a 8-Mbit CMOS mask-program-mable
ROM organized either as 524288 words by 16 bits or as
1048576 words by 8 bits. Realizing low power
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.

B Features
® Single +5V Power Supply

® Three-State Data Output for OR-Tieing

® TTL Compatible

® Maximum Access Time : 200 ns (Max.)

® Low Power Consumption : 100mW (Typ.) active

M Block Diagram

S5uW (Typ.) standby
® Byte-wide or Word-wide Data Organization with BHE

B Pin Arrangement

A0 —

Address
Buffer

—

Memory

Array

Hex /

Byte

3-State
Output
Buffer

- -

s

BHE = Viy ; 16-bit (D15~DO)
BHE=Vy_ ;

/(D7)

8-bit (D7~DO0)
* . A-1lisleastsignificant address.

When BHE is ‘low’, D14~D8 goes

the high impedance state.

con- A8 1]@ [42|NcC
A7 2 41| A8
A7]| 3 40| A9
A6 | 4 39|/ A10
AS| 5 38/ A11
A4l 6 37| A12
A3| 7 36| A13
A2 8 35|A14
A1 9 34| A15
A0 [10 33| A16
CE|{M 32| BHE
Vss | 12 31| Vss
OE |13 30|/ D15/ A-1
DO |14 29| D7
D8 [ 15 28| D14
D1[16 27| D6
D9 |17 26/ D13
D2[18 25| D5

L DO D10 [ 19 24| D12
D3 |20 23| D4
D11 |21 22| Vcc

(Top View)
— D15 HN62408P
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M Pin Arrangement

A18] 1| ¥ |48|NC
A17| 2 471 A8
o~ nlCd A7| 3 46| A9
CCCCEACACCECAdA A6l 4 45| A10
S ENERERERE AS| 5 44| A11
Ad4| 6 431 A12
A3 1 33| A13 A3| 7 421 A13
A2 | 2 321 A14 A2| 8 41| A14
A1[ 3 31| A15 ATl 9 40| A15
NI 30l A16 AD[10 39|A16
E’E’ 5 29| BHE NC| 11 38| NC
N 28] NC NC[12 37|NC
Vss | 7 27| Vss NC} 13 36| NC
OE| 8 26|D15/A-1 | CE[14 35| BHE
Dol 9 25| D7 Vss| 15 34| Vss
Ds (70 >21D14 OE[16 33|D15/A-1
D1 [11 23| D6 DO 1/ 321 D7
D818 31/D14
~| | < 0| | N o] | O] —| D1]19 30({D6
S NCm-U UINEm D3120 29/D13
bocoszSasoc D221 28| D5
o o o o D10[22 27| D12
D3]23 26| D4
D11]24 25| Vcc
(Top View) (Top View)
HN62408FP HN62408F
12-13 pin and 36-37 pin are
M 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
M Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Vce -03 ~ +7.0 Vv 1
All Input and Output Voltage VT -03 ~ Vcc+0.3 \Y 1
Operating Temperature Range Topr 0~ +70 °C
Storage Temperature Range Tstg -55 ~ +125 °C
Temperature Under Bias Tbias -20 ~ +85 °C

Note) 1: With respect to VSS.
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HN624016 Series

1,048,576 X 16-Bit / 2,097,152 X 8-Bit CMOS MASK

PROGRAMMABLE READ ONLY MEMORY

Rev.0 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 suited for kanji character

generators.

B Features

® Single +5V Power Supply

® Three-State Data Output for OR-Tieing

® TTL Compatible

® Maximum Access Time : 200 ns (Max.)
® Low Power Consumption : 100mW (Typ.) active
5pW (Typ.) standby

® Byte-wide or Word-wide Data Organization with BHE

M Block Diagram

A0 — — —> — DO
' 3-State
Address Memory Hex/
Output
Buffer Array Byte
Buffer
A19 — > —> — D15
4 y & 4 /(D7)
E —Do
p

BHE { ;

(A-1)* o ' BHE =Vjy ; 16-bit (D15~D0)

— H BHE=V]. ; 8-bit(D7~D0)

OE —1*° * . A-1lisleastsignificant address.
When BHE is ‘low’, D14~D8 goes
the high impedance state.
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B Pin Arrangement

INSEX IR 48| A19
A18| 1@ 42| A19 A17| 2 47| A8
A17 [ 2 41| A8 A7| 3 46| A9
A7l 3 40| A9 A6| 4 451 A10
A6 | 4 39/A10 A5| 5 441 AN
A5| 5 38| A11 Ad4| 6 431 A12
A4| 6 37|A12 A3| 7 42| A13
A3} 7 36| A13 A2| 8 41| A14
A2 | 8 35({A14 A1l 9 40| A15
A1l 9 34| A15 A0 |10 39| A16
AO [ 10 33| A16 NC| 11 38| NC
CE |11 32|BHE NC|12 37| NC
\15_5 12 31| Vss NC |13 36| NC
OE |13 30/D15/A-1 CeEj14 35| BHE
DO {14 29| D7 Vss | 15 34| Vss
D8 | 15 28|D14 OE |16 33|D15/A-1
D116 27| D6 DO {17 32| D7
D9 |17 26/D13 D818 31/D14
D2 |18 25| D5 D119 30| D6
D10 {19 241 D12 D9 |20 29|/ D13
D3 |20 23| D4 D2 |21 28| D5
D11 121 22| Vce D10 |22 27| D12
D323 26| D4
D11 |24 25| Vcc
(Top View) (Top View)
HN624016P HN624016F
12-13 pin and 36-37 pin are connected to inner
lead frame. :
M Orderling Information
Type No. Access Time Package
HN624016P 200 ns 600 mil 42-pin plastic DIP
HN624016F 200 ns 48-pin plastic SOP
B Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Vce -03 ~ +7.0 \Y 1
All Input and Output Voltage VT -0.3 ~ Vcc+0.3 Vv 1
Operating Temperature Range | Topr -0 ~ +70 °C
Storage Temperature Range Tstg -55 ~ +125 °C
Temperature Under Bias Tbias -20 ~ +85 °C

Note) 1: With respect to VSS.
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