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Capa-| Config. | Pro- Product Number Suffix Characteristics
city |(word x bit)| cess (Package Code)
Access | max lcc (mA)
L (ns) max | Act./Std-by
- 4M AMx1 HM514100JP/LJP
n a m l c (CP-20DA) | -12 | 120 | 70/2(03)
~ ZP/LZP (ZP-20) | -10} 100 | 80/2(0.3)
-8 80 90/2 (0.3)
i . -84} 80 90/2 (0.3)
HM514100AT/ALT (TF-20DA) | -10| 100 80/2 (0.3)
" -8] 80 | 90/2(03)
-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 80 11072 10.3)
HM514101JP (CP-20DA) | -12 ( 120 70/2
P (ZP-20) -10| 100 | 80/2
) -8 80 90/2
HM514102JP  (CP-20DA} | -12 | 120 | 170/2
- ZP (ZP-20) -10| 100 80/2
. e e
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)
pm ) =8 80 1 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)
-1 70 100/2 (0.3)
-65 65 110/2 (0.3)
-BR 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
o -8 80 90/2
HM514412JP* (CP-20DA) [ -12 | 120 70/2
P (ZP-20) -104{ 100 80/2
-8 80 90/2
4M | 512Kx8 HM514800JP*  (CP-28D) | -10 160 | 90/2
ZP* (ZP-28) -8 80 100/2
sl 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 (SIP-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 : i -8 80 | 810/18
0.8 |HB56B49A (SIP-30) -12 120 630/18
Hm AT (Sip-30) |-10| 100 | 720/18
B (SIM-30) -8 80 810/18
HB56C43A (SIP-30) | -12 120 | 630/18
) AT (SIP-30) | -10 100 720/18
: B (SIM-30) -8 80 | 810/18
32M | 1Mx32 HB56D132BR (SIM-72) | -12] 120 560/16
: - -101! 100 | 640/18
-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
: -10 100 880/24
-8 80 |1000/24
@HlTACHl -8F| 80 [1000/24




Capa-| Config. | Pro- Product Number Suffix Characteristics
city |(word x bit)| cess (Package Code)
W Access | max lcc (mA)
(ns) max | Act./Std-by
72M | 2Mx36 | C |HB56D236B sM-72) | -12| 120 | 820/48
0 u e 08 _10| 100 | 94048
pm -8| 80 |1060/48
_sF| 80 [1060/48
| |
M | 256Kt | C |HMB24256P oP-28) |-45| 45 | 12012
a lc 0.8 JP (CP-28D) | -35| 35
um |HM6242570P  (CP-32D) | -45| 45 | 12072
235 | 35
128Kx8 HM628128P/LP  (DP-32) |-12| 120 | 70/2(0.05)
FP/LFP  (FP-32D) | -10| 100
Sgifeo 85
7] 70
HM628128LFP-xxSL 212 120 | 7072005
(FP-320) | -10| 100
: Sl BB
HMB28128LT/LR  (TFP-32D) | -12 | 120 | 70/2 (0.05)
~10| 100
-8| 85
am | 512kx8 | C |HMB58512DP/LP  (DP-32) |-12| 120 | 75/2(02)
Seu 0 0.8 DFP/LFP ~10| 100
um (FP-320) | -8| 80
SR AM IVI am | 512Kx8 | C |HM66205L (OM-328) | -12| 120 | 80/(0.4)
0 u e 0.8 ~10| 100
um sg}86
EPROM 4M | 256Kx16 | C |HN27C40966  (DG-40A) | -15| 150 | 100(10MH2)
0.8 “12] 120 | /002
Mm -10| 100
HN27C4096CC  (CC-44) | -15| 150 | 100(10MH2)
-12| 120 | /002
Z10| 100
HN27C4096CP*  (CP-44) | -15| 150 | TBD
“12| 120
M | 128k | ¢ |HN29c101P (oP-32) |-15| 150 | TBD
- 0.8 “12| 120
um |HN29C101T*  (TFP-320A) | -15| 150 | TBD
“12| 120
am | 512Kx8 HNB2414P (DP-40) 200 | 50/0.03
256Kx16 HNB2414FP (FP-a4) | z | 170
F (FP-48)
512Kx8 HNG2444BP* (DP-0) 100 | 50/0.03
256Kx16 BCP*  (CP-44)
512Kx8 HNG2314BP (DP-32) 200 | 50/0.03
“eepp FP-3208) | z | 170
¢ |HN62444p (DP-40) 100 | 50/0.03
oo [ue (FP-84A) o
- CF (FP-48)
MM oLooo e 1pp (TEP-44)
HN62344BP 100 | 50/0.03
BF
M | 1Mx8 HM62408P (DP-42) 200 | 50/0.03
512Kx16 FP (FP-44A)
F (FP-48)
1Mx8 HNB2308BP (DP-32) 200 | 50/0.03
BF (FP-32D)
16M| 2Mx8 HNB24016P (DP-42) 200 | 507003
1Mx16 F (FP-48)
- M| RAM HM534251A/3AJP" -10 |100/25 | 10077
u I Or 256Kxd (CP-28D) | -8 | 80/25 | 115/7
SAM AZP*  (ZP-28)
512x4
= RAM | C |HM538121A/3A0P" -10 |100/25 | TBD
128Kx8 | 0.8 (CP-40D) | -8 | 80/25
SAM um
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,x9, 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
HMS514100AJ/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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[l PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

o DP-16B
19.2(0.756)
-~ 20.32max.
l|5 (0.800max) 4
ifc.s
S22 o
E @
@ :]E“’%
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PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

©®DP-22NB ®DP-24
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PACKAGE INFORMATION

® Dual-in-line Plastic

Unit: mm (inch) Scale 1/1

® DP-28
35.6(1.402)
2 © 36.6max (1 44imax.) 15
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PACKAGE INFORMATION

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

®DP-42

52.8(2.079)
53.7max.(2.114max.)

42 22
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‘ 00
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PACKAGE INFORMATION

® CERDIP Unit: mm (inch) Scale 1/1
©DG-20N o DG-22N
25.16(0.991)
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PACKAGE INFORMATION

©® Zigzag-in-line Plastic

Unit: mm (inch) Scale 1/1

®2ZP-16 ®ZP-20
5§ o 2561(1008) .
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PACKAGE INFORMATION

O Flat Package Unit mm (inch) Scale 1%
O FP-24D o FP-28D
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©016:3%%) Se #l0.z0.0098] 5|2 /€
S
O FP-44A O FG-20D
17.240.3(0.677£0.012)
14.0(0.551% = 2.90(0.114)max
FIB] | L 0.10.000) 11.68max.(0.460max.)
) S (STAND OFF) L0
S|al3a = SH
- =) ElE
Az ] 52
®lo ? 2
H ("]
F1=] aa 8:l2
~ 12 =) -1
= ! ] i ‘ FIE 1
j E— 0.15+0.05 gl |S |
- ——2= U
1 +0.05 0.15(0.006) M) {0.00€ + 0 nn2\ 2 PAIIRIRIRIRIRIE | i »J'
(0.014+0.002) 7 IR R v ~ !
i 0.13£0.05
Ik 0 (0.005 +0.002)
| R B L ) 0.95+0.19
0.43+0.1 127202 - — (0.037+0.007)
(0.017£0.008) (0.050 £0.008) 2.35max.
(0.093max.)

6 @ HITACHI



©® Flat Packages (continued)

PACKAGE INFORMATION

e FG-28D ® FG-24A
.......... e — _ A o
| eeemm—— |  emaae————— G
| —— c|
5 Smax. a2 22 e —— .5 23 o
B S — kL) sal 23 ——— ————— so| 32 o
— papl by ———— e H¥| == o
" 85| eg| /——— ——— 83| 3% c
e ola el|e3| =—— ——— eg|*= o
H ._—_—_—_-E § FIE] v e—— — _ g
3 == i§ e B
sie e 5.59 (0.220) 13.82 (0.544) 0.64 10.025)| =
N gl .83 10.190) 13.52 (0.532) MAX 2
i EE 24.34 (0.958) MAX(REF) %E
9 g
%3 g 3
e B L= |
= e [ :
Jg I | 38 o g3
o3 6 2mex. % i 2man SIS ss
S L 52
e e =s
® TSOP Packages
e TFP-32D ® TFP-32DA
8.0(0.315)
32 17 8.0(0.315
32 17
atassssetasanng
] g
3 s
= S
- -
< o~
—t o -
o 1 16
1 16 0.50(0.020)
0-50(0.020 0.2020.10 (575 68(0.003)®
0.2020.10 | 5@ (0.0080.004)
(0.008£0.004) S
i 4o —4% 0~5° |~ wlo ' \4}' 0~5°
i ® 8 § < " ‘a ﬁ (&]0.10(0.004 hic § § 0.50%0.10
S8 YHelo.1000.000)] g|S 0.5020.10 kS = als 2 | (0.02020.004)
S8 i (0.02020.004) =g =g 14.020.2
e 5|2 + + = <ls e
5 : 20.020.2(0.787+0.008) p (0.551%0.008)
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PACKAGE INFORMATION

® Leadless Chip Carrier

® CG-22A ® CG-28 ® CG-28A e CG-28B
— T %
5?
E
Ht+ — 4 & 1
224025 =
(:)2-:9&00632 6.35£0.2(0.25+0.008)  (0.087:+0.010)
. 01 ‘
$0012) 1.2 0.62 r N
o S Tos | [ THlloa j =
B - |
eSS Sr= Index
~N wvl|S Sislse a
e 2|2 Sl g
=l e &= ‘3 1O
—_ o sl s 1o
) + - = T
$ §! Frmnnoand e
— o W
- 20 =4 a3
= || 1.190.283) Z4
= 8.6 ;’ +0.0101 : S
(0.33925 %8) q =
(TTTuTa) =&
)
§f
Index i1.27typ mtyp
0.64(0.025) [1.27(0.05] 6.35+0.2
® Flat Package (J-bend Leads)
e CP-18 e CP-20D
133920 12(0527 = 0.005) _
12.45(0.490) = g 2450

S annonn 2| o (0.094°3%%)
~o s ~TT 16.9(0.665) .

213 .(0.025min.
=S g4 3 T Zimax 080 T, || 0.63min.(0.025min)
® o~ ‘3’ q O -] aanaon annon —_ -
= o [S] - Sl o § o | =
@ O | 1=} o ~| o

e \ +1 2 ol o|lo

’ 0.74 - 2 el %|% Hl W

“”*”(o.ozs) ~ S © LB o\ &

S o s
lLi 1 a3 i m_Jh a
a0 10(0.004) 3 0.74(0.029) -
(SEATING PLANE) OIJ'OIn['z s ) 85

~8 (0.017 +0.004) g S

88

SIS 11.35£05(0.447 £0.020) [0.1(0.008)] ‘7 WA auby

~Z (smwc PLANE) - o

= 0.43 t 0.10 {1-27(0.050)

(0.017 +0.004)

® CP-24D e CP-28D
24% 4 24133
+0.
15.63(0.615) (0.094%5: 1817 N (0.094*3

=76 00max (0. 63man) ] 0.63min. (0.025min.) ]’ 18.54(0 73 max 0.63min. (0.025min.)
‘24 max (0.63max 1 8 . ' F

aonnannoannn

7.62(0.30)
10 16(0.400;

8.64+0.12
'(0.340+0.005)

11.18+0.13
(0 440+ 0.005)

9.4%0.25
(0 370+0.01)

JUNUUUUUUOUOWY
' 0.74 |

0 029"

01010 004!

.5+0.26
(0.138+0.01)

3540 26
(0 13840 01)

(SEATING PLANE)

1.27(0.050 (SEATING PLANE) N
0.43+0.10 (L.27(0,050) o A‘Jth‘O—-'O— 12710 050}
(0.017+0.004) 9 017+0 004
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o Flat Packages (J-Bend Leads) (continued)

PACKAGE INFORMATION

Unit: mm (inch) Scale 14,

® CP-32D

® CP-40D

26.16(1 020)maa 2edl
008473529
2
) 20 1100 815 T omn®d 2 2
r 21 0810 830)mas 0.63min.__(0.025min) =
aat A § o8 g
g o
z gl D W% -
5 : =3 :
p 4= B |2 b
e [
; “gwoom __L_
) B 0 60 025)men.
3.520.26 . e3
I/ © 13840 01) r \ s S
rao 1000 m.’ﬂ_ \ H1I00000000000000000) ;;
AT AN ___ -~ o
0.030 10 (O e 2
10 01720 004) — (M"::::)
0100 004)
SEATING PLANE
) 20074012
(0790 + 0.005)
1 152
17.5340.1210.6%0 + 0.005) T t+,,eeeccanoccaa _
] % |3
1 s I ) 9 O p §1 F3
g 1 g b sECE (o
gl o » ~Z b |2 I a8
o sl2 d -] ERAG]
H Slo p s iy
3 = e d b ~|3 X1
2 & 312 P e S =|5
e 4 8l= ¢ b Tl 7le
& 3 e : b = s
: * ] »
:‘:; 1 29 i |
- = 2 n
T 2
g ~ 19,12
33 g ©153)
e 16.58(0 653) s
"‘ 2 oo om.0me] |
s (SEATIG PLANE) | ol
Bleow.00] I T g S8
(SEATIG PLANE) | L1 b2noosg a S| 1804005 +ile
~ o (0710 0.020) s M
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Rev. 5
Dec. 29, 1989

HM514100JP/ZP-8/10/12

4,194,304-Word % 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. o ‘

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 los tilc’ S0J

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

HM514100ZP-10 100 ns  +00 R

* 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)

kL

(V)

variations of refresh
RAS-only refresh

- CAS-before-RAS refresh
Hidden refresh

% Test function

@ HITACHI
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Pin Out

+ HM514100JP Series

HITACHI PIN NO.

- Il
Din E 1 26|20
wE (2] 2 25[19
ms (3] 3 24|[18
e (4] s 23|[17]
a0 (5] s 22|[16]
no 6] 9 18 Eﬂ

v [T 17 |[14]
a2 [a]m 16 |13]
m o [3]p2 15 |[12]
vee [10]p3 14 |11

(Top View)

VS.'
Dout CAS 2
CAS Ves 4
NC WE 6
A9
Al10 8
NC 10
A8 Al 12
A7 A3 14
A6 A4 16
A
s A6 18
A
A8 20

« HM514100ZP Series

1 A9
3 Dout
5 Din
7 AS
9 NC
1T AO
13 A2
15 Vee
17 AS
19 A7

(Bottom View)

.“Pin.Déscription.m“m,m”m L

~-Pin Name - Funetion w o e
----------- AQ --Al10 -- -Address Input - - . -
bl A0 - A9 ... ... :Refresh .Address Input. . .
_________ DIN Data-in ‘

DOUT - Data-out :
- 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-pi
* High speed HM514100LJP-10 100 ns mlas t—'plgOJ
- Access time HM514100LJP-12 120 ns plastic
80 ns / 100 ns / 120 ns (max) HM514100LZP-8 80 ns . .
HM514100LZP-10 100 ns  *0° mliazg'ii‘”z‘lp
* Low power dissipation HM514100LZP-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

@ HITACHI
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Pin Out

o HM514100LJP Series e HM514100LZP Series
HITACHI PIN NO.

JEERf 0.
A
Din E 1 26|120] Vas /]l; ' no
we (2] 2 25|[19] Dewt CAS 2 |
s (3] 3 24 |[18] TAS Ve 4 =13 Dowt
e  [A] o 23|[17) ~c WE 6 5 Din
5 16]- A9 2| 7 TAS
ao (5] s 22:3 mo o |l
NC 10 9 NC
—_ Al 12 '_]{ 1T A0
N '8 Eﬂ " 113 A2
s [T 17 E] A7 A3 14
A2 [;8_ 1 16 E] AG IVIRT: Cl 15 Vee
A3 [__9_: 12 15 |[iz] as A6 18 le 17 AS
. 10|13 y {[11] At 3
Vee 14 AR 20 Ch,J 19 A7
S
(Top View) (Bottom View)

Pin Description

Pin Name Function
A0 - A10 ~ Address Input
A0 - A9 Refresh Address Input
" DIN " "Data-in ’ o
DOUT Data-out
RAS . . Row Address Strobe
CAS Column Address Strobe
WE Read / Write Enable
VCC "~ Power (+5V)
VSS Ground

gy
®

D HITACHI
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* DC Electrical Characteristics (Ta = 0 to +70 °C , Ve =5V 210 %, Vgg = 0 V)
HM514100L HM514100L HM514100L

-8 -10 -12
Parameter Symbol Min Max "Min Max Min Max Unit Test Conditions Note
Operating ) ) RAS,CAS cycling
current Icca 20 80 70 mA trc = min 1,2
» TTL interface
- 2 - 2 - 2 mA RAS,CAS=Viy
: Dout=High-2
Standby current Ice2 CHOS_interface
RAS,CAS and WE2
- 200 - 200 - 200 pA Veg-0.2Vor £ 6.5 V
Address and Din:
stable
Dout=High-2Z
RAS-only s -
refresh current Iccs ) 0 - 80 - 70 mA  tgc = min 2
RAS = Vig
Standby current Ices - 5 - 5 - 5 mA CAsS =V 1,4
: Dout = enable
CAS-before-RAS ‘ -
refresh current Icce B 0 - 80 - 70 mA  tpc = min
Fast pagé mode - g s
current Icey - 90 - 80 - 70 mA tpc = min 1,3
trc = 125 us
Battery ‘back up tras S 1 us
operating current Vee-0.2V < Vig S 6.5V
(standby with CBR Igcip - 300 - 300 - 300 wA OV < Vyp < 0.2V
refresh) WE = Viy
: Address and Din:
stable
Dout=High-Z
Input leakage Iy . -10 10 -10 10 -10 10 WA OV <Vin< 7V
current - -
Output leakage : 0 V<Vout <7V
current Iro -0 10 10 10 -10 10 WA p5oTs gisable
Output high ‘ . -
voltage Vox 2.‘4 Vee 2.4 Vgeo 2.4 Ve \Y High Iout = -5 mA
Output low VoL 0 04 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 = Vjp.
3. Address can be changed once or less while CAS = Vyy.
4. Clock voltages (RAS and CAS) must be applied simultaneously with
or prior to applying supply voltage.

@ 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 um CMOS process technology and some
new CMOS circuit design technologies. The HM514100 offers Fast Page
Mode as a high speed access mode. - o o ' T

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

Feature . . . .. .. . . . ... . ... Ordering Informations - - - - -
 %:éi§é1é:5”v.(iid%5 A | W: - -7: - ”Parf No. Access Package
* High speed ©° WM514100JP-8H 80 ns o0 mil 20-pin

. t
- Access time plastic SOJ

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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Pln Out

. HMSl&lOOJP Series

" Din

WE

RAS
NC
A10

A0

Al

A2
Al

HITACHI PIN NO.

EEIEEE

[V
(]} s 26
] 2 25
B 24
(] o 23
Gl s 22
Ei 9 18
E‘O 17
E£11 16
[_T_wz 15
10|03 14
(Top View)

P1n Descrlptloni

EEEEE—

« HM514100ZP Series

=

- 1 A9
Dout CAS 2
CAS Vee 4 3 Dout
NC WE 6 5 Din
A9 7 RAS
A10 8
9
NC 10 NC
11 A0
AB AL 12
13 A2
A7 A 4
’ 15 v
A6 A4 16 €
AS 17 AS
A6 18 |C
AM S| 19 A7
AB 20

(Bottom View)

Function :

Pin Name
:A0 -: Al0: :Address Input - :
AO - 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:

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

Description

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

Multiplexed address input permits the HM514101 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
- , HM514101JP-8 80 05 .0 0 20-0in
* High speed HM514101JP-10 100 ns lastiﬁ S0J
- Access time HM514101JP-12 120 ns p
80 ns / 100 ns / 120 ns (max) HM514101ZP-8 80 ns . .
HM514101ZP-10 100 ns 00 miaig-iglglp
* 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 functiomn

@ HITACHI
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AS A8 20

, CAS 2
Vss
Dout Vss 4
CAS WE 6
"NC Al10 8
A9 NC 10
Al 12
. A3 14
A8
A7 : Ad 16
A6 : A6 18

Pin Out
e HM514101JP Series

HITACHI PIN NO.
[JEDEC PIN NO
) T
1\

Din [t 1 26[20

wE (2] 2 25|[19]

mas (3] 3 2u([18]

ne' (4] o 23[17]

a0 (5] 5 ZZE

s 5] 9 18[15]

At 7o 17|[14]

a2 ]| 16@

as 9112 15|{12]

vee [10]]13 14f[11] A4
(Top View)

e HM514101ZP Series

1 A9
3 Dout
S Din

1RAS

9 NC
11 A0
13 A2
15 Vec
17 AS

13 A7 |

(Bottom View)

Pin Description -

-Pin- Name ~--Function C-
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
vCcC 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

—2

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-pi
* High speed HM514102JP-10 100 ns “‘11 t‘_P”S‘OJ
- Access time HM514102JP-12 120 ns prastic
80 ns / 100 ns / 120 ns (max) HM514102ZP-8 80 ns , .
HM514102ZP-10 100 ns 00 mli zgtpnszP
* Low power dissipation HM514102ZP-12 120 ns ptastic

- 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

als
w5

Test function

@ HITACHI

31



/[ INEWPRODUCT| | |[][]]

Pin

« HM514102JP Series

Din
WE
RAS

NC

A10

AQ
Al

A2
A3

Out

HITACHI PIN NO.

IJEDEC PIN NO

BEEEH=

EEIEEE

O/
iR %
(2] 2 25
G} 3 24
() @ 23
Gl s 22
(]l 9 18
(7o 17
(s 16
BRI 15
10{113 14

(Top View)

<
a

Dout
cs
NC
A9

A3
A7
AS

A

Pin Description

¢ HM514102ZP Series

13 A2
A3 14
15 Ve
A4 16
17 AS
A6 18
15 A7

- 1 A9
o 2

3 Dout
Ves 4
J— 5 Din
WE 6

7 RAS
Al10 8

9
NC 10 NC

It AO
Al 12 g

)

A8 20

(Bottom View)

Pin Name Function
A0 - _A10 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 organlzed 4, 194 304 word x

1 bit, HM514100A has realized higher density, higher performance and

various functions by employlng 0.8 pym CMOS process technology and some

new CMOS circuit design technologles The HM514100A offers Fast Page

Mode as a high speed access mode T .

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

"““Smgle 5V (#103) " "Type No. _ Access Time _ Package

‘ HM514100AJ-7 70 ns 350 mil 20-pin
¥ ngh speed - T HM514100AJ- 8 780 ns T plastic 'SOJ
- Access time : HM514100AJ-10 100 ns - (CP-20DA)
.70 ns/80 ns/lOO ns (max) - HM514100AS-7... ... .. 70 ns.-.. 300-mil 20-pin .- -
) - HM514100AS-8 80 ns  plastic SOJ
* Low power d1s51pat10n - HM514100AS-10 100 ns (CP-20D)
o - Actlve mode HM514100A2-7 70 ns 400-mil 20-pin
550 mW/495 mW/A&O oW (max) HM514100AZ-8 " 80 ns " plastic ZIP
- o - HM514100AZ-10 100 ns (ZP-20) -
- Standby mode .. 11 mW (max) : :

* Fast page mode cabability

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

¥

w

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

* Test function
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Pin Out

e HM514100AJ Series
HM514100AS Series

Hitachi Pin No.

/
oanﬁl
'\?«_elzz
o
we 5]
wo 3]s

EIFFRER

(Top View)

JEDEC Pin No.
/
\ i
26|20 l Vg .
. CGas 2
25 Dout
3 24 Cas v Vs 4
a 23 NC WE 6
22 A9 A0 8
NC 10
Al 12
9 18 A8
A3 14
10 17 A7
16 A6 A4 16
12 15 as A6 18
13 14 A4 A8 20

e HM514100AZ Series

A9

Dout

RAs

NC

A0

A2

AS

A7

(Bottom View)

Pin Description

" Pin Name =~ Function

. A0 - Al0 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

e HM514100AJ Series (CP-20DA)

Unit: mm(inch)

17.00(0.669)
17.27max (0.680max)
20 11 — —
noannn alalalaleammayad Vo) w
MO MmO
—_— O -] O
ol olo
) +1] H1 i+
D O oW
| W ~|
of M ol M
1 10 - ~
0.74(0.029) § 2 s cg
g oF s
5 g2
Se B8 Y—m—m—m — Jls
0.43%0.10 ” (1,27(0,050) 8.13%0.25
(0.01720.004) =T0.1000.004 (0.320%0.010)
+ HM514100AS Series (CP-20D)
'16.90(0.665) .
17.27max(0.680max% .
20 11 s @
anan nnno _53—0' 2 8
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Outline Dimensions (Continued) Unit: mm(inch)
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Rev. O
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 ' HM514101AJ-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
HMS14101AS-8 80 ns plastic SPJ
* Low power dissipation HM514101AS-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

it

oin |1 || 26 zo'v“ — oA
: @Gs 2
WiE I 2|2 25 || 19 ] Dout 3 Dout
— — Vss 4
RAS | 3|3 24 {f18|Cas s on
NC I alla alln ] NC we 6 —
7 Ras
a0 l s|is 22 |slA9 a0 8
9 NC
NC 10
1" A0
Al 12
A0 (s 9 18 1S|AB oA
A3 14
Al [7 10 17 ulu 15 Vee
Al 16
a2z [8f|n 16 'JIM 17 AS
a1 |9 ][ 1s|]12] as A6 18
19 a7
Vee [10]]13 1a]|11]as a8 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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Outline Dimensions Unit: mm (inch)

« HM514101AJ Series (CP-20DA)
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Outline Dimensions (Continued) Unit: mm (inch)

e HM514101AZ Series (ZP-20)
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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 density, 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 SO0J, 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

Test function

Data Retention Operation
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Pin Out

e HM514100ASLJ Series

e HM514100ASLZ Series

HMS514100ASLS Series

Hitachi Pin No.

JEDEC Pin No.

) = ‘ 1 A9
Din [V 111 26 120 | Vg Gas 2
—_— 3 Dout
we|2]|2 25 (|1
9| Dout v &
Ras | 3|3 2a||18]|Cas . S Din
WE 6
Ncla 4 23|17 | Ne 7 Ras
A
a0 |s|ls 22 16'A9 s
9 NC
NC 10
. 1 A0
Al 12
13 A2
A0 |e 9 18 lS]As A3 1a
at {7 (|0 17 14|A7 B Ve
Al 16
A2 Ia 1 16 ulAs V7 As
E A6 18
a3 |9 ([ 15 12lAS 19 A7
[10 13 12]|11] As 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
NC No Connection
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* DC Electrical Characteristics (Ta = 0 to +60 °C , Vgc =5V £ 10 %, Vgg = 0 V)

HMSlhiOOA HM514100A HM514100A

-7 -8 -10
Parametexr Symbol Min Max Min Max Min Max Unit Test Conditionms Note
Operating Igcy - 100 ) 90 ) 80 nA RA§,§KS.cyc11ng 1,2
current trc = min
TTL interface
- 2 - 2 - 2 mA  RAS,CAS=Viy
. Dout=High-2Z
Standby current Igg2 CMOS_interface
. RAS,CAS = Viy
- 100 - 100 - 100 HA WE, Address and 4
' Din = Vyyg or Vpy,
Dout=High-2Z
RAS-only: : : v .
refresh current Tces - 100 ) 90 ) 80 mA  tRc = min 2
RAS = Viy
Standby current Igcs - 5 - 5 - 5 mA CAS = Vg 1
Dout = enable
CAS-before-RAS - .
refresh current Icce ) 100 ) 90 ) 80 mA  tpc = min
Fast page mode . ) ) = i
current Iccy 100 90 89 mA tpc = min . 1,3
trc = 250 us
Data Retention tpas < 200_ms
current WE = Viy, CAS = Vjyg,
(Equivalent Iccio - 150 - 150 - 150 HA  Address and Din
-Refresh Time ‘ = Viyg or Vi 4

is 256 ms) ‘ Dout = High-2Z
4.0 V< Voo < 5.5V

Input leakage ) ) ' ) <
current . It 10 10 10 10 10 10 BA 0V <<VNZ<T7V

Output leakage

OV<Vour =7V
current Iro -10 10 -10 10 -10 10 pA

DgyT = disable

Output high

voltage Vou 2.4 Vec 2.4 Voo 2.4 Ve V  High IgyT = -5 mA
Output low ]
voltage VoL 0 0.4 0 0.4 0 0.4 V  Low IgyT = 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 = Vyp.
3. Address can be changed once or less while CAS = Viy.

4. VCC-0.2 V< Vig < 6.5V and 0V < Vy, < 0.2V
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Outline Dimensions

Unit: mm(inch)

e HM514100ASLJ Series (CP-20DA)
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Outline Dimensions (Continued) Unit: mm(inch)

e HM514100ASLZ Series (ZP-20)
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Rev. 0
Feb. 23, 1990

HM514400ASLJ/ASLS/ASLZ-7/8/10

(Super Low Power Version)

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

Description

The Hitachi HM514400A is a CMOS dynamic RAM organized 1,048,576 word x
4 bit. . HM514400A has realized higher density, higher performance and

various functions by. employing 0.8 pm 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 SO0J, standard 300-mil 20-pin plastic SOJ and
20-pin plastic ZIP. :

Feature - . S -~ Ordering Informations
* Single 5 V (*10%) = o Type No. Access Time .. Package .
HM514400ASLJ-7 70 ns  350-mil 20-pin
* High speed ' - - HM514400ASLJ-8 80 ns "plastic SOJ
- Access time = ' ° HM514400ASLJ-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 _ 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 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

* Data Retention Operation
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Pin Out

e HM514400ASLJ Series e HMS14400ASLZ Series
HM514400ASLS Series
Hitachi Pin No. JEDEC Pin No.

-\\55 ; 1 [e}3
1701 |1 1 26 (|20 | Vg CAS 2

— — E 1103
oz |2 ]2 25 |[19] 1704, 3

1104 4

we |33 24 wlx/o: 5 Vs
—_ - 17o1 6

Ras | a||a 23|17 | cas 7 uo2
— WE 8

a9 |s s —

22|16 o€ s s
A9 10

11 AQ
Al 12

13 A2
A0 Is 9 18 1S|A8 A3 14

V,

Al l7 10 17 14'A7 15 Ve
Ad 16

A2 Is 1 16 13|A6 17 AS
A6 18

a3 |92 15 12'AS 19 A7
Vee ‘10 13 14 n]AA A8 20

(Top View) (Bottom View)

Pin Description

Pin Name Function

A0 - A9 Address Input

A0 - A9 Refresh Address Input

I/01 - 1I/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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# DC Electrical Characteristics

(Ta =

0 to +60 °C , Vgc = 5V ¢

HM514400A HMS514400A HMS514400A

10 %, Vgg = 0 V)

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating ) ) RAS,CAS cycling
current Icaa - 100 90 80 mA tRc = min 1,2
TTL interface
- 2 - 2 - 2 mA  RAS,CAS=Viy
Dout=High-Z
Standby current Icc2 CMOS interface
: BéS,CAS = Vig
- 100 - 100 - 100 wA WE, OE, Address and 4
Din = Viy or Vg,
Dout=High-Z
RAS-only o
refresh cﬁrrent Iccs - 100 - 90 - 80 mA tgrc = min 2
RAS = Viy
Standby current Ices - 5 - 5 - 5 mA CAS = Vi, 1
_ Dout = enable
CAS-before-RAS s
refresh current Iccs . 100 ) 90 ) 80 mA  tRc = min
Fast page mode : — s
current Iccy - 100 - 90 - 80 mA tpg = min 1,3
: trec = 250 us
Data Retention tras < 200_ns
current WE = Viyg, CAS = Vg,
(Equivalent Iccio - 150 - 150 - 150 WA OE, Address and Din
Refresh Time : = Vig or Vi, 4
-is 256 ms) Dout = High-2Z
: 4.0 V<Vgc £5.5V
Input leakage i p - ’
current I 10 10 10 10 10 10 HA OV <ViN<T7V
Output leakage 0V<Vogr 27V
current Iro -0 10 . -10 10 -10 10 uA Doyr = disable
Output high . ’ _
voltage Vo 2.4 Voo 2.4 Ve 2.4 V¢ V. High Igyr = -5 mA
Output low ' _
voltage VoL 0 0.4 0 0.4 0 0.4 V 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 = Vyr.
3. Address can be changed once or less while CAS = Vyy.
4. VgC-0.2 V< Vyg<6.5Vand 0V <V, <0.2V
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Outline Dimensions _ Unit: mm(inch)

 HM514400ASLJ Series (CP-20DA)
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Outline Dimensions (Continued) Unit: mm(inch)

+ HM514400ASLZ Series (ZP-20)
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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 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
HM514400JP-8 80 ns . ,
* High speed HM514400JP-10 100 ns >0 “‘1} zgiplrs‘oj
- Access time HM514400JP-12 120 ns plastic
80 ns / 100 ns / 120 ns (max) HM514400ZP-8 80 ns , ,
HM514400ZP-10 100 ns 00 mliazgtgerIIP
* Low power dissipation HM514400ZP-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
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Pin

Out

e HM514400JP Series

HITACHI PIN NO.
f JEQEC PIN NO. ]

1/01
1/02

K

AO
Al
A2
Al

Vece

1C,|-U26[]20 Vss
2 [ 2 25[] 19 1/04
30 s 24/ ) 18 1/03
4 [ « 23]17'aﬁ
s (] s () 15 OF
s (| ¢ 18] 15 A8
7 [0 1710 14 A7
g 16 [] 13 a6
9 012 1{(J 12 A5
[Ny EEs 1 [J A
(Top View)

Pin Description

e HM514400ZP Series

As 20

_— 1 OE
CAS 2

3 1/03
I/O¢ 4

5 Vss
I/01 6
— 7 1/02
WE 8

9 RAS
A9 10

11 Ao
Al 12

13 z\Z.
Al 4

15 Vee
A 16

17 As
As 18

(Bottom View)

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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Rev. 1
Dec. 29, 1989

HM514400JP/ZP-8H

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

Description

The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x
4 bit. " HM514400 has realized higher density, higher performance and
various functions by employing 0.8 um CMOS process technology and some
new CMOS circuit design technologies. The HMS514400 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 (210%) ‘ Part No. Access Package
* High speed HM514400JP- 8H 80 ns 00 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
+ HM514400JP Series « HM514400ZP
HITACHI PIN NO.
( JEDEC PIN NO. ]
r ”
] 20 v
o1 1 Q[ Nzl ' Vss x5 o
1702 2 (| 2 29 [] 19 1704
== e - v rma /O« 4
WE. 3yl 3 ) |J 18 1703
RAS 4[] & 29 [) 17 TS _l_/g:s::
A9 s ] s 29|{] 16 OF WE 8
A9 10
a0 s (]| 9 181{]) 15 a8 Ay 12
AL 7 [}o 1] 14 A7 Az 14
a2 s (M 16[1] 13 A6 Ad 16
A g9 (]2 15|[] 12 A5 ‘ Ac 18
(Top View)

Series

OE
1/03
Vss

/02

RAS

Az

Vee

A1

(Bottom View)

P1n Descrlptlon ;

; Pin Name

Function

A0 -1 A9 ;Address Input : ‘

‘A0 -: A9 :  'Refresh Address Input

I/Ol -:I1/04: Data-=in /: Data-out:
RAS ! ° ' :‘Row Address Strobe:
CAS :Column ‘Address Strobe
-WE: ... .Read:/ Write Enable
OE: .Output Enable : . :
VCC .Power (+5V) o

VSS

;Ground I -
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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 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
. HM514400LJP- 8 80 s o0 1 20-o0in
* High speed HM514400LJP-10 100 ns last'i S0J
- Access time HM514400LJP-12 120 ns p *
80 ns / 100 ns / 120 ns (max) HM514400LZP-8 80 ns . .
HM514400LZP-10 100 ns  *0° ml}azg'.plfz‘lp
* Low power dissipation HM514400LZP-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

ot
<

Test function

Battery back up operation
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Pin

Out

e HM514400LJP Series

1/01
1/02
VE
RAS
A9

AO
Al
A2
Ad

Vee

[JHTACHX PIN NO.]

JEDEC PIN NO.
1[F£%§§z:%?]20
2 (] 2 24{] 19
3] 3 24/ ] 18
4 (] 2 7
s U4 s 2211] 15
s | ? i) s
7 {J]0 1) 14
g [ 1611 13
9 (]2 15(1] 12
1o [l {1 1

(Top View)

Vsa
1/04
1/03

;t
a

cl
Bt

A8
A7

A6

2 A3

Ah

Pin Description

e HM514400LZP Series

I OE
CAS 2 /
3 1/03
/O« 4 ::I
S Vss
/01 6 |=
—_ 7 1/02
WE 8
9 RAS
A9 10 C:q
=} 1l Ao
Al 12
= 13 A2
Ax 14
15 Veec
Ac 16 *d
| 17 As
As 18 ;j%z
19 A1
An 20

(Bottom View)

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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Characteristics

% DC Electrical (Ta = 0 to +70 °C , Vgg = 5V £ 10 %, Vgg = 0 V)
HM514400L HM514400L HM514400L ‘
-8 -10 -12
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note
Operating ) } RAS,CAS cycling
current Icca i} 90 80 70 mA tRc = min 1,2
TTL interface
- 2 - 2 - 2 mA RAS,CAS=Viy
Dout=High-2
: CMOS_interface
Standby current Icco RAS,CAS and WE >
VccﬂZVor<65V
- 200 - 200 - 200 HA  Address and Din:
stable
Dout=High-Z
RAS-only = 3
refresh current Ices i 0 - 80 - 70 mA tre - i 2
RAS = Viy
Standby current Ices - 5 - 5 - S mA CAS = Vg, 1,4
A ‘ Dout = enable
CAS-before-RAS .
refresh current Icce ) 0 - 80 ) 70 mA  tpc = min
Fast page mode 1 90 80 70 mA  toe = mi I
current cc7 . i} ) PC ~ min 1,3
trc = 125 us
tRas < 1 us
Battery back up Vee-0.2V < Vg < 6.5V
operating current oV < V11, < 0.2V
(standby with CBR Igcio - 300 - 300 - 300 MA  WE and OF = VIiH
refresh) Address and .Din:
stable
Dout=High-2
Input leakage 1L 210 10 -10 10 -10 10 A OV <Vin< 7V
current ? . = -
Output leakage 0 V<Vout <7V
current Iro -10 10 -10 10 -10 10 HA Dout = disable
Output high ; =
voltage Vox 2.4 Voo 2.4 Voo 2.4 Vi \ High Jout = -5 mA
Output low VoL 0 0.4 0 0.4 0 0.4 V Low Iout =4.2 mA
voltage 4
Note: 1.

Icc max is specified at the output open condition.
2. Address can be changed once or less while RAS = Vi1,-
3. Address can be changed once or less while CAS = Viy.

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

4. Clock voltages (RAS and CAS) must be applied simultaneously with

or prior to applying supply voltage.
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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. HMS514402 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 L0 i1 20-bin

* High speed HM514402JP-10 100 ns 1astii 503

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

HM5144022P-10 100 ms 00 i1 29°Pin

* 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

1

Test function

@ HITACHI
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Pin Out
e HM514402JP Series e HM514402ZP Series
HITACHI PIN NO
JEDEC PIN NO. —
W s 2
1/01 1 Q0 26 |] 20 vss % 3 1/03
2 2 25{] 19 1/04 . /O« 4
1/02 { 19 1/0 /04 s ves
e 3] 3 24/ ] 18 1/03 /01 § C:§== ' o
— | — 2
RAS 4 [ & 23 17 © WE 38 . wrs
a9 s s 22 16 OF a9 10 |=2 o
~E: 11 Ao
Al 12 |== .
9 ie :E: 13 Az
a0 5 (] 0 15 as Av el |
At 7 ()0 170 14 a7 JURRTS S Vee
. N —
A2 81: 11 1817 13 as " ,_EL: 17 As
A3 g (002 15[(] 12 A5 > hj%: 19 A7
As 20 |4
Vee }QC '3 14 ] 11 Ab i,
(Top View) (Bottom View)

Pin Description

Pin Name Function
A0 - A9 Address Input
A0 - A9 Refresh Address Input
I/01 - 1/04 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-pi
* High speed HM514410JP-10 100 ns "’11 t',plgoj
- Access time HM514410JP-12 120 ns piastic
80 ns / 100 ns / 120 ns (max) HM514410ZP-8 80 ns . ,
HM514410ZP-10 100 ns 200 .mia:g-_pnglp
* Low power dissipation HM514410ZP-12 120 ns P e

- Active mode
495 mW / 440 mW / 385 oW (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

Write per bit capability

@ HITACHI
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Pin Out
e HM514410JP Series e HM514410ZP Series

'.HKTACHI PIN NO.

\')_E.EEC PIN NO.
1 2] 20 vss 1 OEF

]
wisror 1 (0 ! e
wz2/102 2 (] 2 25 (] 19 w4/104 v 3 w3/103
RAS 4[] « 23 {) 17 €4S e 7 W2/102
: OF WB/WE 8
A9 5 (|| s 29([) 16 OF / T
A9 10
a0 s (]| 9 "B 1s s A2 5 on-
Al 7 [0 171{] 14 A7 Al 14 = A
Az 8 (M 16117 13 s Ad 16 15 Vee
A g )12 15/{] 12 AS Ac 18 17 As
Vee 10 [: 5 14 3 T As 20 19 A
(Top View) (Bottom View)
Pin Description
Pin Name Function
A0 - A9 Address Input
A0 - A9 Refresh Address Input
W1/I01 - W4/104 Write Select / Data-in / Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WB/WE Write Per Bit / Write Enable
OFE Output Enable
VCC 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. 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 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 S0J
- 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 oW (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

e HM514400AJ Series e HMS514400AZ Series
HM514400AS Series

Hitachi Pin No.

Al

A2

A3

JEDEC Pin No.

s w

w

EIEIEIRE]

/
Y

1101 1 1
17102 E 2
N
=in
w5

26

25

24

23

22

20| vy v O
CAs 2
|’)lll04 3 1103

1704 4
18[1/03 5 v
’

17| cas 1701 6

_ _ 7 o2
16 | o€ WE 8
9 RAS
A3 10
1 A0
Al 12

A2

»
@
o

A3 14

>
S
&

A4 16
AS
A6 18

> -
@

BEEEE

(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 Unit: mm(inch)

¢ HM514400AJ Series (CP-20DA)

17.00(0.669)
17.27max (0.680max)
20 ~ —~
ocoono OQoAcTT—— oW w
o8 TS
)} S8 89
DO oW
SCRNE
1 10 = —~
S S =3
0.74(0.029) S = 2%
ol — AN
38 e 518
4 K] 8w ol?
o] — | < |
S ©|< —— o
r v___l_
0.43:0;10!! (1,27(0,050) g_lgto_gg
+0) - p————
e HM514400AS Series (CP-20D)
16.90(0.665)
17.27max(o.580max>1 =
20 11 8. o
noooon nnnnrr:g"cg. 2 8
e S
1 10 - =
(=)
| 0.74(0.029) o3 -
Sl ~ 7338
(=] 100
T $3os
o 29 ol
2le g2 <2
éﬂ 3sle med -
0.4320.10 u_ hJ27(0.050ﬂ 6.710.28
(0.017%0.004) ST0.1000.060) (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)

\
8.51(0.335)
—n

—

 SOLDDLOTLRRUTOON0.,

|
0.50:8:02 || | | [L2700.050)
0.020:3:80%) .

9

112)

3

i|lo
S

i i e e e

2

2.80min 10.16max .

=
@

=

S

Eé i

12 [dozszsae
ST [ 0.0128:85%
= 2.54(0.100)
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Rev. &
Mar. 16, 1990

HM514800JP/ZP-7/8/10

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

The Hitachi HM514800 are CMOS dynamic RAM organized as 524,288-word x 8-bit.
HM514800 have realized higher density, higher performance and various functions
by 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 perhits the HM514800 to be packaged in standard
400-mil 28-pin plastic SO0J, 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 SOJ
- Access time HM514800JP-10 100 ns (CP-28D)
* 70 ns/80 ns/100 ns (max) HM514800ZP-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)

- Standby mode 11 mW (max)

Fast page mode capability

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

-
w

variations of refresh
Bé§—only're££gsh
CAS-before-RAS refresh
Hidden refresh

'
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Pin Arrangement

e HM514800JP Series

e HM514800ZP Series

70

VecO1 281Vss — 1 OF
CAS 2
170002 27(31/07 1/05 4 3 1/04
11,0133 26[31/06 1/07 6 5 1/06
1702004 25[11/05 7 Vss
Vee 8
17035 24{]1/04 9 I1/00
g 1701 10
NCOe 23[1CAS 1/03 12 11 1/02
WEC? 22[J0E T 14 13 NC
RAS 8 21[3NC A9 16 15 RAS
A9 ]9 20[JA8 Al 18 17 A0
A0 ([10 19[JA7 A3 20 19 A2
A111 18[7A6 s 21 Ve
Vss <L
A2 12 17gA5 A5 24 23 A4
A3([13 16[JA4 A7 26 25 A6
Vec 14 15[ Vss NC 28 27 A8
| —
(Top View) (Bottom View)
Pin Description
Pin Name Function
A0-A9 Address input
. Refresh address input
I/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
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Outline Dimensions _ Unit: mm(inch)

 HM514800JP Series (CP-28D)

18.17(0.715)
18.54max (0.730max)

SEEE “
> 58 -
UWUHUUUUUUUUL‘_.——_S 8 :_._-é
1 14 = gg

0.74(0.029) I3 o~
- ks B ES
R s sl2
— S <| .
=1 S ——— dle
~— NEK=]
_ SIS )
o.43:o.1oll [1.27(0.050)] 9.4020.25
: Iy LI ) . 7 : .
(0.01720,00) | —ro—ormom3 (0.370%0.010)

e HM514800ZP Series (ZP-28)

35.58(1.401)

36.57max (1.440max)
3, .
4 I <=
e| 8|2
HEE
<| S|s
P i ===
LU 'y B SYE—| [(0.01023:83
0.50:3:3% 1.27(0.050) Sz 2.54(0,100)
(0.02023:333 s =
2
~lS
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Rev. &
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

e HM514900JP Series

e HM514900ZP Series

Vec 1 28[0Vs;s S 2/ 1 OF
17002 27[11/08 1/06 4 3 1/05
1/0103 26[11/07 e e 5 1/07
1/02 4 25[11/06 “v“” ; 7 Vs
1/03C15 24[01/05 ce 9 1/00
1/04016 23[JCAS 1701 10 11 1/02
_WELg7 22[J0E I/_OE 12 13 1/04
RAS 8 21INC "’g 14 15 RAS
A9 o 20[0A8 A9 16 17 A0
A0C]10 19[JA7 Al 18 19 A2
A1C]11 181746 A3 20 21 v
Ves 22 1 Ve
A2[12 17[3A5 55 23 A4
A3[]13 16[A4 23 :g 25 A6
~Vec Q14 15[ Vss NC 28 27 A8
\/
(Top View) (Bottom View)
Bin De;cription_» o
Pin Name Function
AO-A9 'Address input
Refresh address input
I1/00-1/08 Data-in/data-out
RAS Row address strobe
Eés Column address strobe
WE Read/write emnable
OE Output enable
VCC Power (+5V)
VSS Ground
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Outline Dimensions Unit: mm(inch)

« HM514900JP Series (CP-28D)

18.17(0.715)
18.54max (0.730max)
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2 = Zl=
WUUHUUUUUUUUU——::s-:-S
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w0 2 g2
0.74(0.029) ~ E% — o ;;
Ei g c 3 éf <
w| ‘s :5 ol S
Ll e Do Sle
e O fr—
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(0.017£0.004) ST0.10(0.000) ‘ ( : )

~+ HM514900ZP Series (ZP-28)
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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 HMS514160 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 1 403Vss
17002’ 39[11/015
1701013 38h1/014
1702014 " 3701/013
170305 36[01/012
Vcccs 35 :Vss
1704007 3401/011
1/05]8 3331/010
1/06 ]9 32[01/09
1/07c]10 3101/08 (TBD)
NC 11 30[3INC
NC 12 29[1LCAS
WEC]13 28[JUCAS
RAS (114 27000E
A9 []15 26[1A8
A0 C]16 25[0A7
A10]17 24116
A20]18 23[JA5
A3C]19 2204
VCCCZO 21 Vss
(Top View) (Bottom View)

Pin Description‘
Pin Name Function
AO-A9 Address input

Refresh address input
I/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

®©HITACHI
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Outline Dimensions Unit: mm(inch)

« HM514160JP Series (CP-40D)

25.80(1.016)
26.16max (1.030max)
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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 e HM514180GZP Series
Vcccl 40:]VSS
1/00C]2 391/017
170103 38117016
1702014 37[01/015
1703015 36[11/014 -
Ve 6 35[0Vss
1704007 34[11/013
170518 3301/012
1706 ]9 32[01/011
17070010 3111/010
1708111 3011/09 (TBD)
ncd12 29[3LCAS
WEC]13 28[3JUCAS
RASC]14 27[J0E
A9 C]15 26[71A8
A0 C]16 25[1A7
A1C117 24146
A20]18 23[0A5
©A3019 22[0A4
Vee 020 21[3Vs;s
(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

VvCC Power (+5V)

VSS Ground

@ HITACHI



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

Outline Dimensions

Unit: mm(inch)

¢ HM514180JP Series (CP-40D)

(0.01720.004)
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HB56A48A/AT/B-8/10/12

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

Rev.1
Jul. 11,1989

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.

Feature

¢ 30-pin single in-line package
—Leadpitch +...........

® Single 5V (+£10%) supply

High speed

Accesstime .............
® Low power dissipation
—Activemode ...........
—Standby mode .........
e Fast page mode capabillity
® 1,024 refreshcycle/16ms
¢ 3 variations of refresh
—RAS only refresh
— CAS before RAS refresh
— Hidden refresh
¢ TTL compatible

B Ordering Information

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

3.96W/3.52W/3.08W (max.)
88mW (max.)

Package
30-pin SIP 30-pin SIP Low Profile 30-pin SIP
Access time Lead type Lead type Socket type

80ns IB56A48A-8

HB56A48AT-8

HB56A48B-8

100ns HB56A48A-10

HB56A48AT-10

HB56A48B-10

120ns HB56A48A-12

HB56GA48AT-12

HB56A48B-12

@ HITACHI
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M Pin Out

| e e T I RIS - I"'l/l:l
/
1pin 30 pin
" Pin No. Pin Name Pin No. Pin Name
1 Vece 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

H Pin Description

Pin Name Function
A0~A10 Address Input
AO0~A9 Refresh Address Input
RAS Row Address Strobe
CAS Column Address Strobe
‘WE Read/ Write Enable
DQ0~DQ7 Data-in/ Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection
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M Block Diagram
(4)

A0 ——————

5
Al -———-\§7;
A2 —
(8)
(11 :
—\
M4 (13)
5 .___..__ﬂini Din DQ3
14
Dout
(15) M3 , (10)
Al —— Din 1 DQ2
8 _(lz)__.\ M2 Dout S— (6)
A9 —(—:—gi————\ Din 0Q1
A10 _(_L_._\ M1 Dout ' 3)
AQ0-A10 Din DQO
RAS (27) RAS Dout
As ‘2’1 CAS
we 2 WE
M8 (25)
Din DQ7
M7 Dout :r(;
Din DQ6
M6 Dout ——] (20)
Din I DQ5S
M5 Dout (16)
AO0-A10 Din DQ4
RAS Dout ———]
CAS
WE
Vcc (1)
> M1~8 Vcc
Vcc (30) .
—— C=0.22uFx 8
Vss —-——(9) 0-22F
: > M1~8 Vss
Vss (22)
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H Physical Outline
Unit: —l;
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B Physical Outline
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M Physical Outline

... mm
Unit : _inch
@® HB56A48B serise
88.9 N 15.28 max
3.5 N 0.208
3.175 D D D D
o3 0.125 =
Eg \P\ """""""""""" r
Sl B
wio |
~| i L 1L L
olo MN(R| ||, Tocoo——ootpe ~povoy GooU0 30 ~
- wel | Ihnnnn {oEF minlulinininisinialsinisislslaislaln |
2.03. 2.54 1.78 .27
0.08 .‘ 01071 I 0.07 005~
3.38 82.14
0.133 \ 3.234
7.6 73.66 N
307 2.90
A
_~0)
0.25 max. V h 1.80 min.
0.010 > % 70.071
‘ i ) -
Note : The plating of the contact 178
finger is solder coat. 0.070

Detail A
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Rev.0 )
Nov. 20, 1989

HB56A48A/AT/B-8F

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

Description
The HB56A48 is a 4M X 8 dynamic RAM module , mounted eight 4Mbit DRAM (HM514100JP)
sealed in 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-pin single in-line package
—Leadpitch. ............ 2.54mm

® Single 5V (+10%) supply

® High speed

Accesstime ............. 80ns (max.)
® Low power dissipation

—Activemode ........... 3.96W (max.)

—Standby mode ......... 88mW (max.)

e 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 HB56A48A-8F HB56A48AT-8F HB56A48B-8F
@ HITACHI
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M Pinout

/l:llj e e - /l: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 Al10
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 A7 30 Vce
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
DQO0-DQ7 Data-in/ Data-out
Vece Power Supply (+5V)
Vss Ground
NC No connection

@ HITACHI
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B Block Diagram

Al —2—7-:——\
A2 —
A3 ((181))
A4 ———————— ’
M3 13
A5 (—:‘2-1—)———-—-—\ Din (13) DQ3
Ab ( ) M2 Dout
(15) . (10)
A7 Din DQ2
(17) .
8 ——8-————-\ M1 Dout )
A9 i:—gi—————\ Din DQ1
A10 ( MO Dout ' 3)
A0-A10 Din DQO
— (27) —_ I
RAS RAS Dout |
s 2 CAS
WE (21) WE
M7 25
Din ( )DQ7
M6 ' Dout (23)
Din DQ6
Dout
ms  fDou (20)
Din DQS
M4 Dout (16)
A0-A10 Din ] DQ4
RAS Dout
CAS
WE
Vce _(..1_2__
> MO -7 Vcc
Vcce (30)
—— C=0.22uFx8
Vss 0 ‘ ¢ e
> MO-7 Vss
Vss (22)
@ HITACHI
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B Physical Outline
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M Physical Outline
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M Physical Outline

... mm
Unit : _-inch
@® HBS56A48B serise
N 5.28max
> 710.208
D
ol S
<
e & ]
wo
Sls ARl |y 30,
ojo M| ~
. r1nw imininlainliisinlsisiaisinisinisisisialn
2.03 2.54 1.78 1.27
0.08 ,\ 01071 I 0.07° 0.05 11~
3.38 82.14
133 \ 3.234
7.6 73.66 N
0.3 2.90
A
[«]
0.25 max. A 1.80 min.
o.owma v 7/ 1,0.071
W N
Note : The plating of the contact 178
finger is solder coat. 0.070
Detail A
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Rev.1
Jul. 11, 19_89

HB56A49A/AT/B-8/10/12

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

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

B Feature
e 30-pinsinglein-line package

—Leadpitch ............ 2.54mm
® Single 5V (+10%) supply
e High speed
Accesstime ............. 80ns/100ns/120ns (max.)
® Low power dissipation
—Activemode ........... 4455mW/3960mW/3465mW (max.)
—Standby mode ......... - 99mW (max.)

¢ Fast page mode capabillity
e 1,024 refresh cycle/16ms
e 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 HB56A49A-8 HB5GA49AT-8 HB56A49B-8
100ns HB56A49A-10 HB56A49AT-10 HB56A49B-10
120ns HB56A49A-12 HB56A49AT-12 HB56A49B-12
@O HITACHI .



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

N Pin Out

/[;1 o I e ittt - /I‘-l
1 pin 30 pin
Pin No. Pin Name Pin No. Pin Name

1 Vece 16 DQ4

2 CAS 17 A8

3 DQO 18 A9

4 A0 19 Al0

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 A4 26 PQ

12 A5 27 RAS

13 DQ3 28 PCAS

14 A6 29 PD

15 AT 30 Vee

B 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
DQO0~DQ7 Data-in/ Data-out
PD Parity Data-in
PQ Parity Data-out
Vee Power Supply (+5V)
Vss Ground
NC Non-connection
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B Block Diagram
(4)

AQ —————

)
Al -————h;
A2 ——8———-——\
3 (8)
4 (11) _
A E——
A5 (12) Ve Din (13) DQ3
U EE——
PR L B 3 oout |
(15) . (10)
7 —— Din DQ2
A8 (17) Dout
(18) M2 _ (6)
A9 (19) Din DQ1
A10 M1 Dout 3)
.- : A0-A10 Din DQO
RAS (27) RAS Dout—]
tas 2 AS
- (2 -
WE (21) WE
pcAs (28) — M3 Din | (26) PD
CAS 29)
Dout | @9 4
M8 (25)
Din ] DQ7
M7 Dout (23)
Din DQ6
M6 Dout —]
. (20)
Din DQ5
M5 Dout (16)
A0-A10 Din l — DQ4
RAS Dout ,
CAS
WE
Vce (1)
Vc~c (30) > M1~9 Vcc '
Vs (9) —— C=0.22pFx9
Vss (22) ) > M1~9 Vss
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B Physical Outline
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M Physical Outline

m
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B Physical Outline
Unit; 20
inch
@ HB56A49B serise
88.9 N S5.28max
3.5 7 0.208
Cle 0.125\
<\
Nlg \}‘\
\u
vl N
-
ol|o MAN(R| |1, ; '
M b inininininininininisisininisivinininininisininisinininininlinl
2.03 2.54. 1.78 J_ZLL__
0.08° | I 5\ 0.10 0.07° 0.05°11~
3.38 82.14
0.133 \ 3.234
7.6 73.66 S,
30T 2.90
A
_~0)
0.25 max. % 4.1.80 min.
oot0 & A wo.on
. * e
Note : The plating of the contact 1.78
finger is solder coat. 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 4M X 9 dynamic RAM module , mounted nine 4Mbit DRAM (HM514100JP)
sealed in SOJ package. An outline of the HB56A49 is 30-pin single in-line package having 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 (= y
¢ High speed
Accesstime ............. 80ns (max.)
® Low power dissipation
—Activemode ........... 4455mW (max.)
—Standby mode ......... 99mW (max.)
® Fast page mode capabillity
® 1,024 refreshcycle/16ms
® 3 variations of refresh
—RAS only refresh
— CAS before RAS refresh
—Hidden refresh
® TTL compatible

[
C‘D
g
/7]
(=
=]
=
«

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

@ HITACHI
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M Pinout

/l:ll‘l B - /1'1
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 A4 26 PQ
12 A5 27 RAS
13 DQ3 28 PCAS
14 A6 29 PD
15 A7 30 Vce
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
DQ0-DQ7 Data-in/ Data-out
Vee Power Supply (+5V)
Vss Ground
NC No connection
@ HITACHI
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M Block Diagram

AO _(i).___._ﬁ
(5)

Al —/———

)

A2 ——
A3 ®)

- N
A4 (11)

N
M3 13
as 12 Din (13) D

AD —— M2 . Dout (10)
Din DQ2
— M1 Dout
A9 -L'\ Din - ©) DQ1
A1) ——— [0} Dout 3)
A0-A10 Din DQO
RAS RAS Dout
- CAS

WE WE

Q3

- o M8 Din|———"=-PD
PCAS S poutl——Zpq

M7 2
Din 25 pq7

M6 Dout
Din . DQ6

M5 Dout

Din DQS5

M4 Dout
AO-A10 Din DQ4
RAS Dout |—
CAS

WE

(9) —— C=0.22pF x9

(22) , > MO -8 Vss

@ HITACHI
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M Physical Outline
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M Physical Outline
Unit :
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M Physical Outline

... mm
Unit : inch
@® HB56A49B serise
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2.03 2.54 1.78 1.27
0.08~ 0.10°T 15 0.07° 00571~
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0.133 \ 3.234
7.6 73.66
30" 2.90
A
_~0)
0.25 max. A\ 1.80 min.
0.0"1a v /A ‘70'07'
AT
Note : The plating of the contact s
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 X 9 dynamic RAM module , mounted 9 pieces of 4dMbit DRAM
(HM514100JP ) sealed in SOJ package. An outline of the HB56A49BR is 30-pin

single in-line package. Therefore, the HB56A49BR makes high density mounting possible
without surface mount technology.‘ The HB56A49BR provides'common data inputs and outputs.

Decoupling capacitors are mounted beneath each SOJ.

M Feature

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.)

M Ordering Information

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

}'ID ettt e et -1 /I"I
1 pin 30 pin
Pin No. Pin Name Pin No. Pin Name
' 1 Vee 16 DQ4
2 CAS 17 A8
3 DQO 18 A9
4 A0 19 A10
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 A7 30 VCC'
B 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
DQ0-DQ7 Data-in/ Data-out
Vce Power Supply (+5V)
Vss Ground
NC No connection
®© HITACHI
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B Block Diagram

4
Al %)
A2 ————————
A3 —-——-\(8)
4 (11) _ .
—_—
M3 13
5 -(:—i—)-———\ Din (13) DQ3
6 (14) M2 Dout
(15) . (10)
A7 Din DQ2
(17)
8 —— M1 Dout
(18) . (6)
9 ——9——-——\ Din - DQ1
RIS L. M0 Dout :
»7 AQ0-A10 Din (3) DQO
RAS (27) RAS Dout
CAS (2) CAS
we 20 WE
ME  Di (29) o
. (28) —_— in
PCAS CAS Dout (26) PQ
' m7 25
Din ( )DQ7
M6 Dout (23)
Din DQ6
M5 Dout (20)
Din DQ5
M4 Dout (16)
A0-A10 Din ] DQ4
RAS Dout
CAS
WE
Vcc (1)
—— C=0.22pF x9
Vss _(_9_).___ P-
- > MO -8 Vss
Vss (22)

@ HITACHI

111



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

M Physical Outline

Unit: lmnzr%
@ HB56A49BR
» 88.90 > S.28 max.
- 3.500 0208
- 82.14 g
B 3.234
A
A $3.175
< $0.125
28 fa o
<t |00
RPels X w\q : ﬁ'g
Y 7Y 88| L innonnnmmnnannnnnnnaonno@Antyocd 2 J
0 _2.54 l I 178 ‘
203 |l T T0.100 0.070
0080 |1 127
, A 0.050
7.62 4 73.66 o
0.300 D 2.900
Detail A

rl.so min.
70.071

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

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.

M Feature

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

® Single 5V (+10%) supply

IHiskh amaad
111gr dSpeea

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

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

¢ Nibble mode capabillity

® 1,024 refresh cycle/16ms

® 3variations 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 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

[ | B I e e e et A0
/ /
1 pin 30 pin
PinNo. | PinName | PinNo. | PinName
1 Vce 16 DQ4
2 CAS 17 A8
3 DQO 18 A9
4 AD 19 A1l
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 A7 30 Vce
B Pin Description
Pin Name Function
A0~A10 Address Input
A0~A9- Refresh Address Input
RAS Row Address Strobe
‘CAS, PCAS Column Address Strobe
WE Read / Write Enable
DQO~DQ7 Data-in/ Data-out
PD Parity Data-in
PQ Parity Data-out
Vce Power Supply (+5V)
Vss Ground
NC Non-connection
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M Block Diagram

(4)
AQ ——————

5
a3 8
{11) .
Y M4 (13
A5 —;1—'2%——'—\ Din ) DQ3
14
A6 Dout
(15) M3 (10)
A7 —('1?)——'—'\ Din DQ2
A8 —-1—;———\ M2 Dout 6)
A9 %—5)————\ Din DQ1
A1)/ M1 Dout 3)
@) AO0-A10 Din DQO
RAS RAS Dout
s 2 CAS
we 20 WE
PCAS (28) e M pinf 28
CAS (29
Dout ———) PQ
Din DQ7
Dout
M7 (23)
Din - DQ6
Dout
Me (20)
Din DQS
M5 Dout (16)
AQ0-A10 Din ] DQ4
RAS Dout |
CAS
WE
Vce (1)
Vcc (30) ] > M1~9 VCC
ves ) —— C=0.22pF x9
Ves (22) ) > M1~9 Vss
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M Physical Outline
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M Physical Outline
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M Physical Outline
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Unit: inch
@® HB56B49B serise
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3.38 82.14
0.133 \ 3.234
.6 73.66
30"

2.90 4 >
A

0.25 max.

h 1.80 min.
0.010

‘70.071

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

\4

-4

o
o
~
o

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 , HBS6C49AT ), 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 1/O on parity bit for parity check.
Its module board has decoupling capacitors beneath the each SOJ.

M Feature

® 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
@ HITACHI
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M Pin Out

}1 B D ST - /l;l
1pin 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 Ad 26 PQ
12 A5 27 RAS
13 DQ3 28 PCS
14 A6 29 PD
15 A7 30 Vee
M- Pin Description
Pin Name Function
A0~A10 Address Input
A0~A9 . Refresh Address Input
RAS Row Address Strobe
CS,PCS Chip Select
‘WE Read/ Write Enable
DQO0~DQ7 - | Data-in/Data-out
PD Parity Data-in
PQ Parity Data-out
Vece Power Supply (+5V)
Vss Ground
NC Non-connection
©HITACHI
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M Block Diagram

A0 ——————\(5)
Al -——————\(7)
A2 —
A3 (8)
4 (11)
—_—
M4 13
A5 -2—:2—;————\ Din (13) DQ3
Dout
(15) M3 (10)
A7 —1_7———\ Din ] DQ2
A9 —g—g—i—————\ Din DQ1
A1) — M1 Dout 3)
- A0-A10 Din DQO
RAS RAS Dout
P (2) —_
Ccs
we 2Y WE
pes (28) = " ooin] 0 pp
pout |——29)_ 54
M8 (25)
Din ] DQ7
M7 Dout (23)
Din DQ6
M6 Dout ——]
. (20)
Din - DQ5
M5 Dout (16) '
AQ0-A10 Din DQ4
RAS Dout
cs
WE
Vcce U]
Vec (30) > M1~9 Vcc
Vss (9) —— C=0.22pFx9
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M Physical Outline
Unit: 2@
inch
@® HB56C49A serise
5.28 max
~—7]0.208
5
E| <|f o
“a N3 1
o
Nig
(&
E 0.25
<Er o 0.01
) —
~lo
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M Physical Outline
... mm
Unit : —inch
@® HBS56C49AT serise
90.14 8.89max .
3.549 0.35
A
3 es ||
Eo 32 |
a2 e |
v
£ 0.2S;!|:
E 0.01° 1
<O
n|—
clo
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M Physical Outline
... mm
Unit: —
inch
@® HB56C49B serise
88.9 N 5.28max
3.5 ~ 710.208
03 -
N -
oloc miafR]| |1, Srrrr————— e sowwe 30 U
,  wo thnnononfoononnmhNnOnOa0na000nonofn
2.03 N’ 254 1.78 1.27J0
0.08 0.10 0.07 0.05711%
3.38 82.14
0.133 \ : 3.234
%._s 73.66 N
.3 2.90 :
A
(=)
025 max, % A 1.80 min.
0.010 4 "0.071
A
Note : The plating of the contact | 178
fingeris solder coat. ‘ 0.070
Detail A
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Rev.0 _
Jan. 12,1990

HB56D132BR-8/10/12

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

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
° I-!igh 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

B Ordering Information

Part No. Access time Package
HB56D132BR-8 80ns .
72-pin SIP
HB56D132BR-10 100ns socket type
HB56D132BR-12 120ns
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B Pinout
o @)
1/ | PN | Y |
Ip/i'n 36 p/i'n 3771')in 72/;)in
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 NC 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 NC 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 72 Vss
M Pin Description M Presence Detect Pinout
Pin Name Function Pin No. | Pin Name HB56D132BR
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
Vce Power Supply (+5V)
Vss Ground
PD1-PD4 Presence Detect Pin
NC No connection

@ HITACHI
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®m Block Diagram

* DO- D7 :HMS514400JP

RASQ @
CASO @ |

DQ0 e——I01CAS RAS
DQ1 e————I02

DQ2 &————103 DO
DQ3 e————I04

DQ4 &————I/01CAS S
DQ5 &——In2

DQ7 e————104

CAS1 @ I

DQ8 e———101CAS RAS
DQ9 &———1/02
DQ10&———— 103 D4
DQ11e——— 1104

OF

%— 1 |

DQ126————{101CAS RAS
DQ13e——————1/02
DQ14&———103 D6
DQ156—————1/04

OE

2

CAS3 @ ]

DQ24e———— {1101 CAS RAS

DQ26e——— 103 DS

AO ~ A9—————p-D0 - D7

WE e———+00-07

@ HITACHI
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B Physical Outline

... mm
A Unit : inch
107.95 \
4.25 \
101.19 c
025 mi 3.98 §N
.25 min
T 0.01 b 5.2 8 max
N 0.208
L .
3.175 [ 3\ |
2-g 5975 |W im £
0.125 oo U_‘B) Qg En
R1.57 N N ~e
R0.062, \ Péi ~ R ~ R D' ~ oo
\v, l
f
wn Jdl1.27 . .- <JJ Le.35 | 1.04 )
o 70.05 R1.57 219025 0.041
2.03 wlo R0.062 1.27 typ
0.08 6.35 44.45 44.45 0.05
0.25 1.75 1.75
Detail A Detail B
80ns 100ns 120ns
— O\
A
2.54Min.

LR L

Note : The plating of the contact finger is gold.
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HB56D232B-8/10/12

2,097,152-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 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 (% 5% ) supply
¢ High speed

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

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

¢ 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 72-0in SIP
-pin
HB56D232B-10 100ns socket type
HB56D232B-12 120ns

129



[/ INEWPRODUCT| [ [[//[[

H Pinout
O o
11 O ||| S | Y ||
1 én 36 p/i'n 37/pin 7 2/;oin
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 Ve
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 RASI 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 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 72 Vss
H Pin Description B 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
'CAS0—-CAS3 | Column Address Strobe 69 PD3 NC | Vggs | 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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® Block Diagram

* DO~-D15: HM514400JP

7

WE o—»

Ve @———p————$D0-DI15

AQ ~ A9@——————p-D0 - D15

D0-D15

Vss &

RASO @ 1 [ )
CASO @ B -
DQ0 e—— ] 1101CAS RAS 1101 RAS CAS
DQ1 &—1/02 1102
DQ2 &—————1/03 DO 03 D1
DQ3 &——— /04 1/04
OF OE
%/A | | é/, 1 ]
DQ4 &—— 101CAS RAS 1101 RAS CAS
DQ5 &———1/02 1102
DQ6 &———1/03 D3 1103 D2
DQ7 &——104 1104
OF OE
75/. é/.
CAST @ T 1
DQ8 e————101CAS RAS 101 RAS CAS
DQ9 &——i/02 1102
DQ10&———— /03 D4 103 DS
DQ11e———1/04 104
OF OE
w —T—T 7 T
DQ12e¢————101CAS RAS 101 RAS CAS
DQ13e————— 1102 102
DQ14e&——— /03 D7 1103 D6
DQ158——l04 0
%OE OE
7/ 7‘/;/
RAS? @ e
R ] I
CAsze  — 1
DQ16@&————1/01CAS RAS 1101 RAS CAS
DQ17 &————1/02 1102
DQ188&———— /03 . D8 03 D9
DQ19&————1/04 104
OF OF
é// | é/ T |
DQ20@—————{1101CAS RAS 01 RAS CAS
DQ2 1 &——1/02 102
DQ22¢———I03 D11 1103 D10
DQ23e——————1/04 1104
OE OF
%A é/,
CAS3 @ 1 1
DQ24e—————1/01CAS RAS 1101 RAS CAS
DQ258———]1/02 1102
DQ26@&—————103 D12 03 D13
DQ27e—————1/04 104
OE OE
éz | 1 %/, 1 I
DQ28@e—————101CAS RAS 101 RAS CAS
DQ29e——1/02 102
DQ30#—— 103 D15 103 Di4
DQ310——-—-——MQE£1 %%1
o]

S1
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B Physical Outline

Note : The plating of the contact finger is gold.

... mm
Unit: _inch
107.95
4.25
< 101.19 A
3.984 —
/ 9.144 max
/ 0.36 ;
_ 3.175 g8 B8 B i |
2 ¢0 125 EQESQE 3
o [==]
288" 8 w1
- B4 I8 88 By _ li—8%¥ 1§ N
R1.57 N 00000 0ODOD n OODCD DOOOO  OOOOD  0Ogo0 unuu\i 0o € ol
R0.062 \ Q oo 80 g oo B lpg
oy, 00000 ooooo 00 cooon ooooo - ooon ook 0 oo e
' ) ] OO0 RERRHR O YOS 2 .J
A 121 o 4sy > L 1.27 typ
| I~ 0.05 Rl.0o/ 7| 0.25 J1.04 . .
2.03 w0 R0.062 ~iS0.041 0.05 ~
0.08¢ 35 44.45 _ 44.45
0.25 S 1.75 1.75
g 88
g 88
g 88
Detail A Detail B
80ns 100ns 120ns
— R\
2.54Min.
0.100
D D Y - % 0.25max.
1.07max 0.010
00 » QJJJ 00a2 ¥ ¢
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Rev.0
Nov. 15,1989

HB56D232B-8F

2,097,152-Word X 32-Bit High Density Dynamic RAM Module

Description
The HB56D232B is a 2M X 32 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM
(HM514400JP) sealed in SOJ package. Anoutline 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 (% 5% ) supply
¢ High speed
- Accesstime ............ 80ns (max)
® Low power dissipation
- Activemode ........... 3.99W (max)
- Standbymode .......... 168mW (max)
e 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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H Pinout
o O
5L/ | ,\/_HIIIIIIIZIIIIZIIIZIIIZIZI]][I
1 Z;n . 36pin 37pin 72 pin
PinNo. | PinName | PinNo. | PinName | PinNo. | PlnName | PinNo. | PinName
1 Vss 19 NC 37 NC 55 DQ11
2 DQ0 .| 20 . . DQ4 | 38 NC | s6 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 DQ7T | .44 RASO. . |62 - DQ30
9 DQ19 27 DQ23 | 45 RAS1 . 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 RAS3 51 DQ9 69 PD3
16 A4 34 RAS2 | 52 DQ25. 70 PD4
17 A5 35 NC 53 pDQio | 71 NC
18- A6 36 NC . 54 DQ26 | 172 Vss
m Pin Description | B Presence Detect Pinout
Pin Name Function PinNo. | PinName | HB56D232B-8F
A0-A9 Address Input 67 PD1 NC
A0—-A9 Refresh Address Input 68 PD2 NC
DQO0-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
Vce Power Supply (+5V)
Vss Ground
PD1-PD4 Presence Detect Pin
NC No connection
@ HITACHI
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® Block Diagram RASQ ® , r .
CASO @ 1 1
DQ0 e———— {101 CAS RAS 01 RAS CAS
DQ1 e&———]1/02 1102
DQ2 e&———— 03 DO 03 D1
DQ3 &————104 1104

OF OE
éA | 1 %/A 1 |
DQ4 &————I01CAS RAS 101 RAS CAS
DQ5 &————1/02 1102
DQ6 &——— 03 D3 w3 D2
DQ7 &—————|/04 1104
OE OE
f/';/. éz
CAST @ - 1 l
DQ8 e&———101CAS RAS 101 RAS CAS
DQ9 &——]1/02 ' 102
DQl10@&———=—|03 D4 w3 DS
DQ11e—————1/04 194
OF. OE
af;/. | | éz ] I
DQ12e——{IN1CAS RAS 1101 RAS CAS
DQ136———1/02 1102
DQlae—————A 03 D7 03 D6
DQ15¢——————i/04 14
- OF OE
éﬁ . 7‘7;/
RASS @ ! ' I o
cAsze : 1 —
DQ16&———AIW1CAS RAS 101 RAS CAS
DQ17 &————1102 102
DQ18@&————03 D8 03 D9
0Q19e——————1/04 o4
OE OE
%/A I -1 ?‘7;/ : | |
DQ20e———————{IM1CAS RAS 101 RAS CAS
DQ2 18— 1102 1102
DQ22e——I103 D11 03 D10
DQ23&———— 104 104
_ OE OE
%//, %//,
CAS3 - 1 1
0Q24e———01CAS RAS 101 RAS CAS
DQ25e———1102 102
DQ26&————— 103 D12 03 D13
DQ27@———1/04 104
OE OE
%A I 1 é/, 1 |
pQ28e———I101CAS RAS 101 RAS CAS
DQ29e———1/02 1102
DQ30e 1103 D15 103 D14
DQ31e———i/04 14
~ OE OE

AQ - A9@—————p-D0 - D15
WE e——pD0-D15

>

RAS1

»D0-D15
D0 -D15

* DO-D15: HM514400JP Vec o

i
co-C7
Vss @& T

@ HITACHI
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B Physical Outline

. mm
Unit: nch
107.95
4.25
| 101.189 A
3.984 —
/ 9,144 max
/ 0.36 :
o 3175 g B8 B 0
2-8 535 8_88_8
222" 1
- o o I8 88 8§ _ |ji— _ ~S
R1.57 00000 00000 n 0OOOD 00000 00000 0odoo fany P
B2l ‘ o™ oo 00 00 Dunuuﬂﬂuuuun ) c
: . o000 0oooo OO ooooo oo omoo oty ™ oogpd oo
M ) -~ Anooononan nsaseerdnonnnonond \
wnpn 1.27 6.35 '
| = 0.05 R1.57 7If [70.25 J.1.04 1.27 typ |l
2.03wlo R0.062 S0.041 0.05 '
0’086-35 44 .45 - 44 .45
0.25 < 1.75 1.75
g 88 8¢
8 88 32§
o |
(=]
g B8 Bji
Detail A Detail B
80ns

A )
2.54Min.

0.100
- 0.25max,
0.010
1.07 .
max. > :

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 A
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
¢ High speed

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

® Low power dissipation
- Activemode ........... 5.25W/4.62W/3.99W (max)
- _Standby mode .......... 126mW (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
HB56D136B-8 80ns 1o 51
-pin
HB56D136B-10 100ns socket type
HB56D136B-12 120ns
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138

M Pinout
(0] O
| ]l}] ,\/III[ ....................... ]L/[]
1pin 36 pin 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 Vece 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
W Pin Description M Presence Detect Pinout
Pin Name » Function Pin No. | PinName HB56D136B
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
CASO—CAS3 | Column Address Strobe 69 PD3 NC | Vss | NC
"RASO,RAS2 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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H Block Diagram

* DO-D7 : HM514400JP
MO - M3 : HM511000JP

RASO @

CASO &
DQO

Y am—

CAS RAS

DQ8 &————Dinfout MO

1

101CAS RAS

DQ108——«—1/02
DQlie——— 103 D4
DQ126—————1/08

OE

% N I

DQ13@&———————IN1CAS RAS
DQ14@e——1/02
DQ15¢———————1/03 D6
DQ16@———11/04

—

CAS RAS
DQ17@————————Din/out M2
RAS2 @

CAS2 &

1
DQ18e———1101CAS S
DQ19@———1/02

DQ20e- 1103 D1
DQ21e 104
OE
%/A ] |

DQ22e 01CAS RAS
DQ23e 1102

DQ24e 103 D3
DQ25e 104

H T

CAS RAS

DQ26@———Din/out M1

=il

DQ27e——— 101 TAS RAS
DQ28e—————{1/02
DQ29e———{103 DS
DQ30e——1/04

A T

pQ31e———I01CAS RAS

DQ32¢&———1/02
DQ33¢———jl/03 D7
DQ3sde———— /04

OE

N
I |

I

AS RAS

0|

DQ35¢————————Din/out M3

A0 - AQ@—————-D0 - D7, MO - M3

WE e———p-D0-D7,M0-M3

Vcce &——_t———"DO -D7,M0-M3
Vss &——1 — — »D0-D7,MO-M3

co-Cit

@ HITACHI
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M Physical Outline

Note : The plating of the contact finger is gold.

... m
Unit; 0
inch
| 107.95 <l
< .25 A
101.18
< .984 -
5.28 max,  _.
0.208 ||
!
_ 3 175 ————] F—-" -—] " — /5\ m—
2-8 535 & ’ ﬂ:
\ ; . _ D | £
‘ ;8 R& o
\, f 1 NN
R 1.57 p =t ==
ROO6T\ [R ) y ' wlo
WA - o L™ -
W A 00000000000 - \ A4
nin i 1.27 >/ 1. 6.35 i 5
N T 0.05  R1.57 27 |50.25 1.04 L27typ .
2.036s I R0.062 €g-041 .05 "
0.085 35|’ 44.45 44.45
0.2571 1.75 1.75
Detail A Detail B
80ns 100ns 120ns
2.54Mi -L
. n.
J [|.|] J [|||] ;Jl [|||] 0.100
Y 0.25max.
. [“'] [|.|] [|||] 0.010
=[E /J 0 jﬁ piin) =‘E /3 0 i
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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 ( HM511000J P)
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 .

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

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

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

¢ 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
HB56D136BR-8 80ns
100 72-pin SIP
HB56D136BR-10 ns socket type
HB56D136BR-12 120ns
@ HITACHI .
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B Pinout
O O
/Ill[ﬁ:I:I:I:Z:ﬁ:::ﬁ:ﬁ::]l[] /\7]][[::::Iﬁif::f::]]l]
1pin 36 pin 37pin 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 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 . . 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 | Vss | NC
"RASO,RAS2 Row Address Strobe 70 PD4 Vss | Vss | NC
WE Read/ Write Enable
Vee Power Supply (+5V)
Vss Ground '
PD1-PD4 Presence Detect Pin
NC No connection
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® Block Diagram

* DO-D7 :HM514400JP
MO - M3 : HM511000JP

RASQ @-

CASO @

DQ0 &—

{Dinfout MO

CAS RAS

1102
1103
104
OE

1101CAS RAS

Da

I 1

DQ13e——
DQl14®———
DQ1586——
DQ160———]

1102
1103
104
OE

1101 CAS  RAS

D6

I I

Dinfout M2

CAS RAS

]

1102
1103
104
O

1101 CAS RAS

D1

1102

1103

104
E

1101 CAS RAS

D3

] |

Din/out M1

CAS RAS

1101
1102
I/03

]
CAS RA

DS

DQ35———m

Din/out M3

CAS RAS

A0 - A9&———p-D0 - D7, M0 - M3
WE e————pD0-D7,M0-M3

D0 - D7, MO -~ M3

Vee &

——co-C11
—— T  »00-D7,M0O-M3
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H Physical Outline

. MM
Unit : nch

A
107.95 \
< 4.25
101.19 \ c
.98 \ E
0.20 min oles _
0.008 . 9.30 max
}/ N 0.366
3.175 [ \ e

—gf 2112 0 £

2-8 5935 iy ° £ E
A= [7,] ™m0

R1.57 = g1 S

R o.osi_ \ ~ R R R . . N o~ mlo g

> n
M 0 J ] .
whn 1.27 6.35 1.04 <«
2.03 wo R 0.062 . ~loolo 1.27-0.08.
0.08 §.35 44.45  44.45 - +0.004°
0.25 T 1.75 ) 1.75 7 P-0%-0003
B
Detail A Detail B

80ns 100ns 120ns

— o)

0 0 0.10118;?°" >—::} e
N T

Note : The plating of the contact finger is gold.
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Rév.0
Dec. 12,1989

HB56D136BR-8F

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

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
- Lead pitch ............. 1.27mm
e Single 5V (% 5%) supply
e High speed
- Accesstime ............ 80ns (max)
® Low power dissipation :
- Activemode ........... 5.25W (max)
- Standby meode .......... 126mW (max)
® Fast page mode capability
® 1,024refresh cycle/16ms
® 2 variations of refresh
-RASonly refresh
-CAS before RAS refresh
e TTL compatible

B Ordering information

Part No. Access time Package
HB56D136BR-8F 80 72-pin SIP
- " Socket type
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M Pin Out
@) O
1111 ||| N | O,
lp/i'n 36 }fn 37/;)in 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 AT 46 NC 64 DQ34
11 NC 29 NC 417 “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 12 Vss
M 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
Vee Power Supply (+5V)
Vss Ground
PD1~PD4 Presence Detect Pin
NC Non-connection
o @ HITACHI
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® Block Diagram

* DO~D7

: HM514400JP

MO0~M3 : HM511000JP

|
1101 CAS RA
1102
103 DO
104
OE

] I

DQ4

1101 CAS  RAS

DQS5

1102

1103 D2

DQ6 o
DQ7 e

104
OE

DQ8 o——

_—

CAS RAS
Din/out MO

CAS1 @

DQY9 &——
DQI0&——
DQ11 60—
DQ12&————

L

101 CAS RAS
1102
1103 D4

104
OE

I ]

DQ13&—
DQl14———
DQ15——
DQ160——

/01 CAS RAS
1102

1103 D6
1104
OE

3

I |

DQ17————

CAS RAS
Din/out M1

RAS2 &

CAS2 @

il

DQ18e——
DQ19e———
DQ20————
DQ21o—m—

1101CAS  RAS
1102

103 D1
104

OE

z

] I

DQ22e——m———
DQ23——
DQ24————
DQ25—

1101 CAS RAS
1102
103 D3

104
OE

7

] |

DQ26——

CAS RAS
Din/out M2

CAS3 @

DQ27———m—
DQ2ge—
DQ29e——
DQ30————

7

DQ31e—m—
DQ320——
DQ33e—n——
DQ34e——

1101 CAS RAS
1102

1103 D7
1104

OE

3

| 1

DQ35e— |

CAS RAS
Din/out M3

A0~A9 &——————»D0~D7, MO~M3

WE e———5-D0~D7, MO~M3

Ve @

i
co~C
“Vss @ T

» D0~D7, MO~M3

»D0~D7, MO~M3
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B Physical Outline

Unit : mm
inch
. 107.95 N
4.25
101.19 £
0.20m 3.98 Eln
.20 min o
0.008 a2 9.30 max .
0.366
_3.175 £
28525 s o £ E v
__—\ <o w0 ™M |00
R1.57 ; /l\ w|- iy S
R0.062, 4 « ol o
_?_5‘.\:, . - \
- ‘L'““'I“"' I O (T AT TN L
o 1.27 6.35 il 1.04 '
mieN 0.05 R 1.57 -1 0.25 —}(—“—’0.041 3 +0.10 I
2.03 wo R 0.062 Slo 1.27-0.08 !
0.08 6.35 | 44.45 44.45 0.05 +0.00417
0.25 7 1.75 1.75 *¥<-0.003
Detail A
— O\
A
0.100
] $ 0.25max.
0.010
1.07max. o -
0.042 gl o~

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

52,097,1 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. An outline of the HB56D236B is 72-pin single in-line package.

Therefore, the HB56D236B makesAhigh 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.

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
e Single 5V (% 5%) supply
e 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
® 2 variations of refresh
-RAS only refresh
- CAS before RAS refresh
® TTL compatible

B Ordering information

Part No. Access time Package
HB56D236B-8 80ns 79-0in SIP
-pin
HB56D236B-10 100ns Socket type
HB56D236B-12 120ns
@ HITACHI
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A Pin Out
O O
! ﬂ[[ﬁ:ﬂ:ﬁ:fﬁff:f:f:ﬁ:f:ﬁ]]/g D L O ||
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 ‘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 RAS1 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 RAS3 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 72 Vss
® Pin Description B Presence Detect Pin Out
Pin Name Function . . HB56D236B
PinNo. | 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
Vce Power Supply (+5V)
Vss Ground
PDi1~PD4 Presence Detect Pin
NC NonOconnection
@ HITACHI
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® Block Diagram RASO o ] [ * RAST
DQ0 &—————1/01CAS RAS 1101 RAS  CAS
DQ1 e&——1/02 1102
0Q2 e—{1/03 DO 1103 D1
0Q3 e—————|i0a 104

Y
Q
%
O
m

DQ4 e&————101CAS RAS 1101 RAS S
DQ5 e———1/02 1102
DQ6 &——1/03 D3 1103 D2
DQ7 e——————1/03 1104
OF OF
7[7-/ L | %A I I
CAS RAS RAS CAS
DQ8 @————————{Dinfout MO Dinfout M1
— . I ]
CAS1 &= 1 —
DQ9 &————— — 101 CAS RAS 1101 RAS CAS
DQ10e————1/02 1102
DQlle———1/03 D4 1103 DS
DQ12e————1/04 104
OF ’ OF
7’/;/. I T %ﬁ I T
DQ13e—————1101CAS RAS 1101 RAS CAS
DQ1486———+—1/02 1102
DQ15e&———1/03 D7 1103 D6
DQ168————— /04 /04
OF OE
é/, [ I 7[/;/ I |
CAS RAS RAS CAS
DQ17@&———————Din/out M2 Din/fout M3
RAS? @ l I —e RAS3
(ASZe 1 —
DQ18e——— 1101 CAS RAS 1101 RAS CAS
DQ19e——————1/02 1102
DQ20e———1/03 D8 1103 D9
0Q21e————1/04 o4

N I
Ol
m,
i

e

0DQ22e———101CAS RA 1101 RAS CAS
DQ23e———{1/02 1/02
DQ24e————1/03 D11 1103 D10
DQ25e——————1104 104
OE OF
%// I I éA [ I
- CAS RAS RAS CAS
DQ26@&——————Din/out M4 Dinfout M5
T3 e I I
CAS3 e - —
DQ27e 1101CAS  RAS 1101 RAS TAS
DQ28e 1102 1102
DQ29e 103 D12 1103 D13
DQ30e 04 104
OE OE
%A ] | éz | |
DQ31e————I01CAS RAS 1101 RAS CAS
DQ326————{102 1/02
DQ33e—————103 D15 1103 D14
DQ34e—————104 104
OE OE
7(7;/ 1 | %/, | |
CAS RAS RAS CAS

DQ35@————————Din/out M6 Din/out M7

A0~AY9 &————p-D0~D15, MO~M7
WE e————»D0~D15, MO~M7
* DO~D15: HM514400JP Vee @ - »D0~D15, MO~M7

co~Ci1
MO~M7 : HM511000JP Vss D0~D15, MO~M7
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B Physical Outline

Unit: “~ch

w|— PN
W= N
oW unin

4 A

V— 9.144 max

% 0.36

_03.175 ' 4 \ 1
AR | 5 : |
-

N\

¢

31.75
2

"0.125

. 3.17 min

1.27 typ_
0.05 -

Detail A Detail B

80ns 100ns 120ns

0300
| ] 0.25max.
—T 0.010
1.07max. <&

0.042 r N

é

Note : The plating of the contact finger is gold.
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HM628128 Series

131072-Word X 8-Bit High Speed Hi-CMOS Static RAM

Rev. 6
Jan.

18,1990

The Hitachi HM628128 is a CMOS static RAM
organized 128k-word x 8-bit. It realizes higher
density, hi%her performance and low power consump-
tion by employing O0.8um Hi-CMOS  process
technology. -

It offers low power standb
thérefore it is suitable for
?Zstems.

power dissipationm,

attery back-up

The device, packaged in a 525 mil SOP
60 mil body SOP) or a 600 mil plastic DIP, is

available for high density mounting.

Features A
+ High speed: Fast Access time 70/85/100/120 ns (max.)
¢« Low power '
Standby: 10 EW &typ.)(L-version)
Operation: 75 mW (typ.)
- Single 5V supply
» Completely static memory
No clock or timing strobe required

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

¢ & o o

HM628128P Series

(DP-32)

HM628128FP Serics

O s ot ct i on For battery back wp. - & S (FP-32D)
Pin Arrangement Pin Description
S : Pin Name Function
g% E % %i % | ég A0 - Al6  Address
A;]i% E g %g E]] X:E3 I/00 - I/07 In;fvut/Output
ﬁg E 9 %é % ﬁg CsS1 Ch%p select
ﬁg E 8' %Z % %%1 EEZ Ch%p seléct
ﬁ% E %2 %g % %é% ;i Write enable
AR BE T T e
%/8% E %é ' %g % %;82 ; NO-COHHECtlon
ss 016 17 § 1703 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 | 120ns 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 | 525 mil
HM628128FP-12 120ns | 32 pin HM628128LFP-12SL| 120ns | 32 pin
HM628128LFP-7 70ns Plastic Plastic
HM628.128LFP-8 85ns | SOP SOP
HM628128LFP-10 100ns
HM628128LFP-12 120ns

Block Diagram

A f
AlS O
A16 o—— ,’_J —oVce
4 e Mem ; .
e I N H - s
Al Ol Decoder| «
A7 , oder] -
e %
— T
1/0 0 & : T A - I
o 3 Colum 1/0
§EEU: i Column Decoder ‘
ata
; ; —<
Control| : ! c.
- 2 -
1/0 7 o— i : T

Read / Write

Control

154
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DC Characteristics ( Ta = 0 to +70°C, Vgc =5V £ 10 %, Vggs = 0 V)
Parameter Symbol  Min Typ*l Max Unit Test Conditionms
Input leakage current IILII - - 2 HA  Vin = Vgg to Vg
Output leakage current I ILQI - - 2 pA  CS1 = VIH or_CSZ = VIiL,
OE = V3 g = Vi,
Vi/0 = Vss to Vcc
Operating power supply Icc - 15 35 mA CS1 = Vip, CS2 = Vij,
cgrrent:gDB PP others = ziH/VIL I
I1/0 =
Min. cycle duty=100%,
Icci - 45 70 mA VIL, Cs2 = VIH,
others = ZiH/VIL
Operating power supply I1/0 =
current
I 15 30 mA Sy = 100%, 1o
2 - ut
ce CS120.2v, (42 ;/9
. VIH2Vce- b. 2v, V1L<8 2V
Standby Vgoc current: DC Igp - 1 3 mA CS1 = VIH, CS2 = VIy
or CS2 = VI
dby V - 0o 2 iV 0.2y
Standby = VCC - VY. s
current (9?: DC IsB1 _ S*2 100%2 Cs2 % Vgg z 0.2 Vor
— 2*3 50§3—vuA 0 V=sC52<£0.2V
Output low voltage VoL - - 0.4 V Ipop = 2.1 mA
Output high voltage VoH 2.4 - - V Ipg = -1.0 mA

No;e: 1.

Typical values are at Vcé=5.0V,Ta=+25°C and specified loading.

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

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 C1i/0 - - 10 pF Vijo=0V

Note:

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

@ HITACHI
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HM628128 TSOP Series

131,072-Word X 8-Bit High Speed Hi-CMOS Static RAM

Rev, 3
April 9,1990

The Hitachi HM628128 is a CMOS static RAM

organized 128k-word:x 8-bit. It realizes higher

density, hi

tion b emp?oying 0.8uym Hi-CHMOS  process

technology. -
it of%ers low power standbg gower dissipation,
-therefore it is suitable for ba

tery back-up

systems.

The device,packaged in a 8am x 20mm ITSOP is availabfe

for high density mounting.

Features

High speed: Fast Access time 70/85/100/120 ns (max.) OE
Low power

her performance and low power consump-

Pin Description

Pin Name Function

A0 - Al6 Address
I/OO_- I/07 Input/Qutput
Cs1 Chip select
Ccs2 Chip select
WE Write enable

Output enable

Standby: 10 _uW &typ.)(L/L—xxL version) - NC NO connection
Operation: 75 'mW (typ.) ’
« Single 5V supply Vce Power supply
. Completelz static memory v
No clock or timing strobe required SS Ground‘
e Equal access and cycle times
+« Common data input and output - Three state'outgut
e« Directly TTL compatible - All inputs and outputs
. Cagability of battery back up ogeration (.L/L-xxL version)
chip selection for battery back up ' :
Pin Arrangement
A11C] O /OE As ] A3
As ] %Axo AS E A 2
as (] /CS1 A6 [ JAl
Al3(_] )1 /07 A1 [_JAO
/WEC] )1 /08 Al2(] CJi1/00
cs 2] CJi1/0s Alal "] Ji1/01
AlSC] [ J1 /04 Al16(_] C Ji1/02
veel( ] %\I/o:\ Nnc (] o [ Jvss
Ne ] . vss vcc] 1 /03
Al6(_] [ J1/02 Al1sC] CJi/04
Ala(] [ Ji/01 cs2C_] . Ji/05
A1 2] J1/00 /WEC] — J1/086
A1 _JAO Al13(_] — Ji/07
Aas ] )AL a8 [_] [ )/cs2
As (] A2 A9 [ — Jai10
As [ A3 Aa11C1 O OE
(Top View) (Top View)
(a) Normal Type Pin Arrangement (b) R'il.fll Type P'In Arrangement
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Ordering Information

Standb Standb
Part No Access y Package Part No Access andby Package
Current Current
HM628128T-7 710ns 2mA HM628128R-7 70ns 2mA
HME628128T-8 85ns 2mA HM628128R-8 85ns 2mA
HM628128T-10 100ns 2mA HME28128R-10 100ns 2mA
HM628128T-12 120ns 2mA Normal-Vend | HM628128R-12 120ns 2mA Reverse Vend
HM628128LT-7 70ns 100 A | Type HM628128LR-7 70ns 100LA| Type
HM628128LT-8 85ns 100 A | 32pin HM628128LR-8 85ns 100, A | 32pin
HME628128LT-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-T7L 10ns 50 A| TSOP HM628128LR-TL 70ns 50 A | TSOP
HM628128LT-8L 85ns 50 A ) HM628128LR-8L 85ns 50 A
HM628128LT-104 100ns 50 A HM628128LR-104 100ns 50 A
HM628128LT-121 120ns 50uA HM628128LR-12L] 120ns 50 A
Block Diagram §
'AIJO—-—?
AlS O] VCC
Al o Iy L A )
Al4 O0—-—ro . Memory Matrix —_0V
A12.0——— : > Rou . snzyx 201.; SS
P - S—— Decodecr|
A6 o— ! —
AS o—— |
AL O—u ;_j
: — [ | |
1/0 0 © or— .
' ,.1] _t Column I./O
! Input Column Decoder
| S Data T T
| Control, % .
5 o =]l 5
1/07 o T o 8 5 5 5 5 & o Pl
T AB A9 AT1AI0°AQ Al. A2 A3: | :
n |
. 1
cs20——| ..
Myt Timing Pulse Gen.
esivo————— - ]
Read / Write Control
WE o—n ]
o |
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DC Characteristics ( Ta = 0 to +70°C, Vgc =5V + 10 %, Vgs = 0 V)
Parameter Symbol  Min Typ®l Max Unit Test Conditions
Input leakage current l ILII - - 2 BA Vin = Vgs to V¢
Output leakage current | ILQI - - 2 HaA Csl = VIH or_CS2 = V11,
OE = VIU or = VIL,
Vi/o0 = Vss to Vcc
Operating 8ower supply Icc - 15 35 mA CS1 = Vi, CS2 = Viy,
current: D others = XAH/VIL
Ir/j0=0
Min. cycle duty’lOOZ
Iccl - 45 70 mA CS1 = vIL’ cs2 = Viy,
others miH/VIL
Operating power supply I1/0 =
current
Cycle time = lus,
Icc2 - 15 30 mA duty = 100% I£ 8 0 mA
CS120.2v, Cd2 0.2V
ViyzVee- 0. 2V, V1L28
Standby Vgc current: DC Igp - 1 3 mA CS1 = Vg, CS2 = Viy
or CS2 = 01
-0 R & R R
Standby V cc - V. >
current (?9: DC IsB1 _ *2 100%2 Cs2 2 Vgg - 0.2 Vor
2 ~— HA 0V <CS2<0.2V
- 2*%3  50™3 .
Output low voltage VoL - - 0.4 v Ior, = 2.1 mA
Output high voltage VOH 2.4 - - V Igg=-1.0 mA
Note: x1: Typical values are at Vcc=5.0V,Ta=+25"C and specified loading.
*2: for L-version
%3: for L-xxL version,13u A max. at Ta=0 to 40°C.
Capacitauce ( Ta = 25°C, f = 1.0 MHz )
Parameter Symbol Min Typ Max  Unit Test Conditions
Input capacitance Cin - - 8 pF Vin = 0 V
Input/output capacitance C1/0 - - 10 pF Vi/o =0V

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

1) A
D A
v/ =3 1=
___é% / = =
= /. = =
= = z
3 " ' B i —E—_
= (%) é 5
= | ] E
2)
L
|. l
¢ |
-~
J
I
H
1
COMMON DIMENS | on |NOiE
SsymMmBoOL M1 N A X —1 1) “D" dc2s not include mold
. . tlash or protrusions.
A - 1. 20 2) “L” is the length of terminal
Al 0. O - 7 for soldring to a substrate.
B 0. 10 0. 30 3) Hatching area indicates
C 0. 07 0. 27 index area.This area includes
D 18. 20 18. 60 more than half of index mark.
= 7. 80 5. 20 4) Controlling dimension
- . ; Millimeter
e 0. 50 BSC
H 19. 80 20. 20 5) On reverse vend type package, index area
L 0. 40 0. 60 is the area that include (**)mark.
a o° 5°

THIN SMALL OUTLINE(TSOP) PERIPHERAL TERMINALS 8 x 20 BODY(PLASTIC)

160

@ HITACHI




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

Rev. 1, Apr,20.90

HM66205L-85/10/12

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

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

B Features B Pin Arrangement
. . . A18 [ 1] @ Vee
® High density 32 pin DIP =

- Mounting 4pcs. of 1M static RAM (TSOP ; HM628128LTS) and A16 | 2] 31] At5

CMOS decoder logic ( SOP ; HD74ACT138FPequivalent) A14 | 3 E A17
® Pin compatible with 4M monolithic static RAM A12 [al 59| WE
® High speed == L ——

- Fast access time 85ns/100ns/120ns ( maximum) A7 =5 _2___8____ Al3
® Equal access and cycle time A6 | 6 27| A8
e Completely static RAM As [ 7] f A9

- Noclock or timing strobe required — .
® Low Power standby and low power oparation A4 __‘i Top view i f‘_1 1

- Standby 40 pW (typical) A3 | 9] 24| OE

- Oparation 80 mW (typical) A2 [0l 23] A10
® Comon data input and output, three state outputs A =1 — __

e Capable of battery backup operation 1 1= i_z_ s
® Directry TTL compatible : All inputs and outputs A0 |12 21] VO 8
o1 [13] 20] 107
102 [14] 19] O 6
B Type of Products — :]
7103 lS_ 18] I1/05
Part No. Access Package Vss [16 171 VO a
HM66205L - 85 85ns . T
600 - mil
HM66205L - 10 100ns .
32-pin DIP i ipti
HM66205L - 12 120ns pin M Pin Description
Pin Name Function
A0 — Al18 Address
/01 ~ 1108 Input/Output
Cs Chip Serect
WE Write Enable
OE Output Enable
Vee Power Supply
Vss Ground

@ HITACHI
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M Block Diagram

Ao~A16 ©—

Al7 (D———- A0 0,
0.
A18 (O——/ Al o,
——| A2 0,
SO—— O
E, 6
0]
Vee O —+—I|E3 ol I OVee
& — Og T
7_// *2Decoder Vss
[/01~1/08 (O
WE ©
oE Q@
tA0-AL6 t1A0-AlL6
Csl : ......... i Csl ’ ......... i
cs2 1 cs2 1
1/01-8 :RAM 1/01-8 :RAM :
WE  iNol ! WE No.2 :
b‘E’ ........... 6E' ...........
_&-AIG —Q-AIG
CSI E ......... 5 CSI E ......... E
csz il cs2 il
1018 RAM : 1018 :RAM :
WE iNo.3 ! WE iNod
OF e OF e
*1.RAM No.1 - No.4 : HM628128 LTS
*2.CMOS Decoder : HD74ACT138FP
B Mode Selection
Mode CS | WE | OE 1/0 Current - Note
Not Selected ( Power down ) H X X High-2Z Iss,IsB1
Read L H L Dout Icc Read cycle (1) - (3)
. L L H Din Icc Write cycle (1)
Write )
L L L Din Icc Write cycle (2)
Note: X = Don'tcare (Hor L)
M Absolute Maximum Ratings
Item Symbol Ratings Unit
Voltage on any pin relative to Vgg Vr | =-05~+170 \Y%
Power dissipation Pr 1.0 A\
Operating temperature range Topr S Q~+170 °C
Storage temperature range Tstq —55~+125 . °C
Storage temperature range under bias Thias —10~+85 °C

@ HITACHI
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B Package Dimensions

Unit : mm(inch)

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

A
y

ppaAApAAg

iRikikikiRikiR:!

(0.100min)

<

{2 .54min

—

Lo
=

<2.54(0.100) 1.02(0.040)

~7.62(0.30) ~0.35-0.59
(0.014-0.023)

0.38min
(0.015min)

5.84max.
(0.23max.)

“loz-03 <l

(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 (x£10%)
e 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 yW typ. Standby
e All inputs and outputs TIL compatible
e Package
32-pin dual-in-line plastic package
32-pin SOP package
* Non multiplexed address
e 2048 refresh cycles (32 ms)
* 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 SOpP

HM658512DFP-12 120 ns

@ HITACHI
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Pin Arrangement Pin Description
Pin Name Function
alscd 1\ s3:2BBb v -
Alg E 2 31 g A(fg A0 - A1l8 Address
2%2 Eg E 38 Eg %%7 1/00 - I/07 Input/output
A7 28 A13 == .
22 E 6 27 g A8 CE Chip enable
23 = é §§ g %El OE/RFSH Output enable/Refresh
2 R e ;
ﬁ% Eg %? 23 §§ Al6 FSH WE Write enable
22
A0 & 12 21 B2 %§07 vce Power supply
I/00 &5 13 20 2 1/06 Vss Ground
I/01 H 14 19 2 1/05 .
I/02 &5 15 18 B2 1/04
ss 0 16 17 |5 1/03
(Top View)

Block Diagram

—
Ao | P‘-‘( —
Egi Address| |Row Memory Matrix
Latch Decoder (2048x256 )x8

Control

moo—{%i - -
1700 Input Column 1/0 E:I
Data Column Decoder

' Control [ T \
1701 rAddress Latch Control| !
5
—t e - - - - - 1]
A17° A18 o
Refresh
‘ Control
EE O— . Timung Pulse Cen.
OF /RFSA>— ead Write Control
WE o R
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Package Dimensions, Unit: mm (inch)
"~ HM658512P Series - ‘ HM658512FP Series

‘ ‘DP-32 FP-32D
20.45(0.805) 3 o-4
"" 29.95max (0. 825mat) o
ARRAAAAARAARAAAARL _
32 RIEE =
£ g
- 41.9(1.650) - b z -0?
. l 12 42.5max.(1.673max.) ”‘, i £ 2
€ i °
~f | L -
) 53 LR AL ELRLAL)
§ E 1.00max . (0.0 3 :})E
0" (0.039mas) |4 ;

TR UUT OO U OO O oot
I 1.2 '8 15.24 TR
0.40_5 &

2 -
0.047) ¢ 3 (0.600) -
EE i H ! (0.016°3 2 g
w

L H A ; S§_ g
M -] s

2.540.25 0.48£0.1 gE

(0.100+0.010) "(0019£0004) 3 §

~<=

o
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HN27C4096 Series

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

Rev.1
Nov. 10, 1989

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

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

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

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

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

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

Features

e High speed

Access time 100ns/120ns/150ns(max)
o Low power dissipation - Standby mode: 5uW (typ), Active mode: 35mW /MHz (typ)

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

]

[ J

Pin arrangement

- 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

- 40-pin JEDEC standard, 44-pinJLCC JEDEC standard

Ordering Information

Device identifier mode - Manufacturer code and device code

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

-pin
HN27C4096CC-12 120ns ©O.44)
HN27C4096CC-15 150ns
@ HITACHI
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Pin Arrangement

HN27C4096G HN27C4096CC
Vv 1 e 404V =
Vpp O cC 11013 /014 1/O15 CE Vpp NC Vcc A17 A16 A1S Al4
CEO2 39A17
11015 O3 38[0A16
11014 14 373A15
17013 O5 360A14 6 543 2 1484342 4140 E
17012 6 3503A13 vo12 7 390 A13
1011 .7 341A12 o1 58 383 A1
/010 8 330AMN 11010 9 3703 A
1108 110 31[A9 vos 111 35 A9
07 12 29048 we o3 5P e
i/06 13 28[0A7 wo7 14 320 a8
/05 14 271A6 vos O 1s 313 a7
1104 15 26[1JAS5 vos s 303 as
1103 16 25[0A4 o4 r_— 29 As
1102 17 2400A3 18 19 20212223 24 25 26 27 28 )
/01 418 23[01A2
/00 .19 2201A1 /%VT LY KKLKJ\\
OE 20 213A0
/03 1/02 /01 /00 OE 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
Vee Power supply
Programming power
Ver suppl
Pply
Vss Ground
170 @
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Package Outline Unit:mm (inch)

40i?in
b MA — 52.07(2.050)
ﬂnnnana“n__n_nﬂﬂnn 21
R | e L
ég 15.24(0.600)
- 025293}
(0.01023 223)
. £ g | o~
R (e T
© DG-40A
EIAJ e
JEDEC  —
Preliminary
N Dimmention (mm)
= { Symbol -
01 Min Typ Max
——\ r-—’——] o= A 4.00 | 4.25 | 4.80
/cu:.n.a.n.J nnnnn o "H:"w .
t ) T2 T Al 2.15 2.54 2.75
4 ]
¢ ' B 0.64 | 0.7 0.84
o 3l o _é ___/ .: - 2| ° :
(| t——_—i_ . b 0.33 | 0.46 | 0.53
§ ) ¢ |02 | 025 | 030
TITITYTTITT N o p=E | 17.33 | 17.57 | 17.73
D1=E1 | 16.29 | 16.53 | 16.89
R
. 8
QJEJ_{ Dp2=E2 | 1553 | 15.75 | 16.13
v e 1.27
cp 0.15
CC-44
EIAJ
JEDEC —_—
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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 onon-board power supply (Vec/Vpp). The logic level of Vg
(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 pins, 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 (Vee/Vpp)-* V=5V £ 10%
Vpp=Vgec—1Vto Vge (Read)
Vpp=12.0V £ 0.4 V (Erase/Program)
o Highspeed =< :rveereeseeevereseeeeeees 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- =+ ==+ Ioc = 30 mA typ (Read)
Icc = 20pA max (Standby)
Ipp= 30 mA typ (Erase/Program)
Ipp= 20uA max(Read/Standby)
¢ Erasingendurance «+-**-+==*++====*++ More than 100 times
(Please do not over-program on the programmed bits.)
® Pinarrangement::-=--oocooeoeeee e 32-pin JEDEC standard
o Package ee tee see ees see ese see sae ane 32_p1n DIl)
32-pin TSOP

@ HITACHI
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Block Diagram

A5

A9

A12
) o

A16

I/00 G-

X-

Decoder

1024 x 1024
Memory Matrix

1107 &

vVl Lﬂwtﬂ

Input ] Y-Gating
Data
Control Y-Decoder

st

EEO—~r—{>[o«

—<F

LI

174

—_ < 0 o)
>0 Contral | A0-A4, A10,A11

PGM & |
Vee © B>~ : High Threshold Inverter
Vpp O
Vgs ©

Latch |—
EE
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Pin Arrangement Pin Description
HN29C101P
Pin Name Function
VPP 1 4 32 :]VCC A0-Al6 Address
A6 ] 2 31 :]_§GM 1/00-I/07 Input/output
A150 3 30pJEE CE Chip enable
A12C] 4 293A14 —
A7 s 281A13 Eﬁ_ Output enable
A6[C] 6 2771A8 PGM Programming enable
ASCY 7 26[1A9 EE
= 25P1A11 Erase enable
A3 9 2430E Vee Power supply
A2C] 10 23[JA10 v Programming power
Al 1 22[ACE PP supply
A0 12 21[31/07 vV -
voo] 13 20011/06 S8 Ground
vor 14 191/05
o2 15 18[1/04
Vss ] 16 1731103
(Top View)
HN29C101TS

A A15S Ve PGM A14 A8 Al

AS A7
A4 \ A6 X:z A16 Ve EW/

16 14 12 10987654321

15 13 1 Q

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-pil?ghilry
ma utline
HN29C101TS-15 150ns Package
18 20 22 24 26 28 30 32 HN29C101TS-20 200ns (TFP-32DA)

17 19 21 23 25 27 29 3

A3/Jl/00/12 1103 \I/0S IIO&&

A2 A0 IO1 Vg lWO4 WO6 CE OE

(Top View)
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Package Outline Unit: mm (inch)

32Pin DIP

41,9(1.650)

12 42.5max.(1.673max.)

nonnnonnonnonnonnn

17

i

13.7max.(0.539max.)

13.4(0.528)

o |"pepepepepEpepEEpuaeRe RN - g

IR 16
(0.047) - 15.24
- = (0.800)
EE %%
E ©
a2 [32
1 “"é
T ._\\\
| | 2sez025 || oasrol  £E < 025 el —
(0.100£0.010) (0.019£0.004) w5 0 ~/s5° aoky
o 0 (13
~Z 10.0V0-0* Nnp.29
S . UrTo4L
EIAJ
JEDEC —
32Pin TSOP
8.0(0.315)
32 12
=
c
g
o
o PES—
1 16
|
_0.20£0.10 | 0.08(0.003) M
(0.008+0.004) ﬂ
]_——ﬁ § ! }oms
— — {
H I 8ly ¢
5| & el o] §i3 8 2.840.2
ElE 0.10(0.004) slg s
Ik =] b z (0.020 +0.004) TFP-32DA
~ =!8
i 14.040.2 EIAJ —
(0.551£0.008)
JEDEC e

i
~_
o~ e @ HITACHI
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Rev.1 89-07-11

HNG62444 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 con- A17 [ 1@ [240]A8
sumption, this memory is allowed for battery operation. A7 | 2 39| A9
In addition, the HN62444, which provides large capacity - A6 | 3 38| A10
of 4M bits, is ideally suited for kanji character AS| 4 371 A11
generators. A4 | 5 36| A12
A3 | 6 35| A13
M Features A2 | 7 34| A4
® Single +5V Power Supply Al 8 33| A15
® Three-State Data Output for OR-Tieing A0 9 32| A16
® TTL Compatible CE 10 31| BHE
® Maximum Access Time : 100 ns (Max.) Vss | 11 30| Vss
® Low Power Consumption : 150mW (Typ.) active OF |12 29| D15/A-1
DO |13 28| D7
S5uW (Typ.) standby
. . S . D8 |14 27|D14
® Byte-wide or Word-wide Data Organization with BHE D115 561 D6
. D9 |16 25| D13
B Block Dlagram D217 24| D5
AD —» |, |, ] |, oo | D10[18 23| D12
D3 |19 22| D4
3-State p11 (20 [21]V
Address Memory Hex/ cc
Output
Buffer Array Byte _
Buffer (Top View)
A17 —» —> ——0‘ — D15
- A~ A~ A /(D7) HN62444P
& > |
BHE o [ BHE = Vi ; 16-bit (D15~DO0)
1[;' BHE=Vj. ; 8-bit(D7~DO0)
*
(A-1) * . A-lisleastsignificant address.
OE 1l>o When BHE is ‘low’, D14~D8 goes

the high impedance state.
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M Pin Arrangement

NC| 1 48| NC
A17| 2 47| A8
SLONCEU®DO - A7| 3 46| A9
QAL Z2IAICCACL A6 4 451 A10
SRS BEREER A5[ 5 44| A11
Ad| 6 431 A12
A3 1 33| A13 A3| 7 421 A13
A2 | 2 32|1A14 A2| 8 41} A14
A1[ 3 31| A15 A1l 9 401 AT5
A0l 2 30/A16 A0 |10 39| A16
CE| s 29| BHE NC| 11 38| NC
NCl 6 28I NC NC|12 37| NC
Vss [ 7 27] Vs NC [13 36] NC
OE| 8 26|D15/A-1 | CE|14 35| BHE
DO| 9 25| D7 Vss [ 15 34| Vss
D8 |10 24|D14 OE | 16 33|D15/A-1
D1 [ 23| D6 Do 17 321D/
D818 31|D14
N m| <[ 1] W IN| o] | Of —| N D1]19 30({D6
ZNEREU UINR® D9 120 29/ D13
bovco-zdacax D2 |21 28| D5
6"a=>"6"0 D10 [22 27|D12
D323 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
M Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Vce -03 ~ +7.0 \Y 1
All Input and Output Voltage V71 -0.3 ~ Vcc+03 Y 1
Operating Temperature Range Topr 0 ~ +70 °C
Storage Temperature Range Tstg -55 ~ +125 °C
Temperature Under Bias Toias -20 ~ +85 °C

Note) 1: With respect to VSS.
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Rev.0 89-04-16

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

B Pin Arrangement

ROM organized either as 524288 words by 16 bits or as
1048576 words by 8 bits. Realizing low power con- A18| 1/®@ |42|NC
sumption, this memory is allowed for battery operation. A7 | 2 41| A8
In addition, the HN62408, which provides large capacity. 2; i gg 2?0
of 8M bits, is ideally suited for kanji character As 5 38| A11
generators. ral 6 37| A12
B Features 2; ; gg 213
® Single +5V Power Supply A1l 9 34| A15
® Three-State Data Output for OR-Tieing A0 110 33| A16
® TTL Compatible Cel1 32| BHE
® Maximum Access Time : 200 ns (Max.) Vss | 12 31| Vss
® Low Power Consumption : 100mW (Typ.) active OE |13 30| D15/ A-1
5uW (Typ.) standby DO |14 29( D7
® Byte-wide or Word-wide Data Organization with BHE D815 28/ D14
D1(16 27106
M Block Diagram D9 117 26 D13
D2 |18 25| D5
A0 —> » —N — DO D10 |19 24|/ D12
3-State D320 23| D4
Address Memory Hex / D11 |21 22| Vcc
Output
Buffer Array Byte (Top View)
Buffer
A18 —H g D15 HN62408P
' A~ 4~ /(D7)
cE —» _
BHE o1 BHE =Viy ; 16-bit (D15~DO)
] BHE=Vy. ; 8-bit(D7~D0)
(A-1)* 1[;‘ * , A-1lisleastsignificant address.
OF 1f>c When BHE is ‘low’, D14~D8 goes

the high impedance state.
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M Pin Arrangement

A18| 1 48| NC
A17]| 2 47| A8
“timoneloealcd A7| 3 46| A9
A CCCACL A6l 4 45| A10
I3 S SRR R R | A5| 5 44| A1
Ad| b6 431 A12
A3 [ 1 33| A13 A3} 7 42/ A13
A2 [ 2 32|A14 A2l 8 411A14
INREE 31| A15 All 9 40} A15
AO[ 4 301 A16 AD[10 39| A16
CE| 5 29| BHE NC| 11 38| NC
NCl 6 281 NC NC|12 37| NC
Vss | 7 27| Vss NC| 13 36| NC
OE| 8 26|D15/A-1 | CE[14 35| BHE
Do 9 25| D7 Vssi 15 34| Vss
D8 [ 10 24|D14 OE| 16 33|D15/A-1
D111 23| D6 DO 17 32|D7
, D818 31/D14
N[ | <t 1| W] INf o] O Of —| N D1{19 30| D6
S NSm-D gIamm D91 20 29/D13
bososzS0-0% D221 28| D5
oo oo 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
B Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Vce -03 ~ +7.0 \Y} 1
All Input 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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Rev.0 89-04-16

HN624016 Series

1,048,576 X 16-Bit / 2,097,152 X 8-Bit CMOS MASK
PROGRAMMABLE READ ONLY MEMORY

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.

M 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
5uW (Typ.) standby
® Byte-wide or Word-wide Data Organization with BHE

M Block Diagram

AD —) > —H — DO
‘ 3-State
Address Memory Hex /
Output
Buffer Array Byte
Buffer
A19 — » —H — D15

y y N / (D7)
s by
4

BHE F
o

(A-1)* BHE =VH ; 16-bit (D15~DO0)
J— BHE=Vj. ; 8-bit(D7~D0)
OE Jl>" * . A-lisleast significant address.
When BHE is ‘low’, D14~D8 goes
the high impedance state.
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B Pin Arrangement

A18| 1 - 48| A19
A18 [ 1]e 42]A19 A7 | 2 47| A8
A17 | 2 41| A8 A7| 3 46| A9
A7 3 40| A9 A6| 4 45|/ A10
A6 | 4 39/ A10 A5| 5 44| A11
AS| 5 38| A11 Ad| b6 43| A12
Ad| 6 37|A12 ‘ A3| 7 42| A13
A3 | 7 36/ A13 A2| 8 411 A14
A2 | 8 35({A14 A1l 9 40| A15
A1l 9 34| A15 A0 |10 39|/ A16
A0 |10 33| A16 NC|11 38| NC
CE|11 32| BHE NC|12 37| NC
Vss | 12 31| Vss NC|[13 36/ NC
OE |13 30{D15/A-1 CE|14 35|BHE
DO [ 14 29| D7 Vss [ 15 34| Vss
D8 |15 28/D14 OE |16 33/ D15/A-1
D11]16 27{D6 DO {17 32| D7
D9 |17 26|D13 D818 31{D14
D2 |18 25| D5 D11]19 30| D6
D10 |19 24/D12 D9 |20 29(/D13
D3 |20 23| D4 D221 28| D5
D11 121 22| Vce D10} 22 271D12
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
M Absolute Maximum Ratings
Item Symbol Value Unit | Note
Supply Voltage Ve -03 ~ +7.0 Vv 1
All Input and Output Voltage V7 -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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