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256k SRAM (32-kword ~ 8-bit)

HITACHI

ADE-203-135F (Z)
Rev. 6.0
Nowv. 13, 1997

Description

The Hitzchi HM62256E Series is 2 CMOS static RAM oreznized 32,768-word  * 3-bit. It realizes higher

performance and low power consumption by employing 0.8 pm Hi-CMOS process technology. The
device, packaged in § ° 14 mm TSOP, § » 13.4 mm TSOP with thickness of 1.2 mm, 450 mil SOP (foot
print piteh width), 6§00 mil plastiec DIP, or 300 mil plastie DIP, is available for high density mounting. It

offarz low powsr standby power dizsipation; thersfors, it is suitabls for battery backup systems.

Features

» Single 5.0 V supply: 5.0 V£ 10%
» Acceszs time: 33 ne/70 n=/83 nz (max)
» Power dissipation:
O Active: 25 mW {typ) {(f = 1 MH=z)
O Standby: 1.0 pW (tvp)
» Completaly static memory
O Mo clock or timing strobs required
» Equal access and eycle timas
*» Common datz input and ouwtpuat
O Three state output
» Diractly TTL compatible all inputs and outputs

* Battery backup operation
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HM62256B Series

Ordering Information

Type No. Access fime Package
HMA2136ELE-T 70 ns 600-mil 28-pin plastic DIP (DP-28)
HM62256BLP-TEL 70 ms

HMAI2S6BLEP-T 70 ms 300-mil 28-pin plastic DIP (DP-18NA}
HM62256BLSP-78L 70 ms
HMA2236ELFP-TT 70 ns 430-mil 23-pin plastic SOF (FP-18DA)
HM62256BLFP-35LT i ms
HM62256ELFP-75LT 70 ms
HMA2156ELFP-TULT 70 ms
IDMEIISEELT-S 05 ps § mm* 14 mm 32-pin TSOP (TFP-31D4)
HA62236BLT-751 70 ms
DMEIISEELTMLE 05 pe § mm* 13.4 mm 28-pin TSOP (TFP-23DA)
HM62236BLTM-55L i¥ ms
HM62256BLTM-TEL 70 ms
HMA2256ELTM-TUL 70 ms

Pin Arrangement

HM62236BLP/BLFP/BLSP Series
—\\_—‘Jr—
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HM62256B Series

Block Diagram

(MSB) Al

A7
As
A%
ALz
al4
a4
(LSB) A3

oo

Cs
WE

DE

Decodar

Memory Matrix

Column I'0Q

Vg

Inprut Column Decoder
! Dam
Coamtral
= [,
T ]
a— |

Timing Pulse Generator

Read/Write Comtrel
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HM62256B Series

Pin Arrangement (cont.)

HM&2256BLT Series

0E - ]
1 iz Al

an 92 O 31 [(3¢8
N H 3 3 A NC
a O 19 3107
= 1w [ 104
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(Tap view)
HM62256BLTM Series
o  m 21 = am
s ] 3 wn =i
wm M 18 =
o 2 18 = voe
as 4 26 17 = wos
we [ a7 T = T
v [ 23 13 [ s
e (=51 O W v
aiz B9 2 13 =
w 3 17 B
e ] 4 11 [ vow
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e O 6 ¢ B
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Pin Description

Pin Name Function

Alte Al4 Addres: input

["00 ta 1507 Data input/output

cs Chip select

WE Writa enable

QE Output enable

Vv, Power zupply

|y Ground

N Ne conmection
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HM62256B Series

Operation Table

WE cs 0OE Mode v 1/0 pin Ref. cycle
oo CHITEnt

= T = 2 - fiz] —_

H Standby I,m . High-Z
H L H Qutput disable 4 High-Z —
H L L Read L. Dot Read cvcle (1)ta (3}
L L H Write ! i Diin Write cycle (1)
L L L Write L. Din Write cycle (1)

Mot «:HarL

Absolute Maximum Ratings

Parameter Svmbal Value Uit
Power supply voltage relative to V| v 0.3t +7.0 v
Termiez] voltzge on aey pin relative ta V., v 05+ LV o, v
Power dissipation P 1.0 w
Operating temperature range Topr 0 to +70 C
Storage temperature range Tug -35 to +115 o
Storage temperaturs range under bias Thias -10 to 23 C
Netes: 1.V

T min: -3.0'V for pulse half-width < 30 s
1. Mazimum veltage is 7.0 V

DC Operating Conditions (Ta=0to =70 "€l

Parameter Svmbal Min Tvp Mlax Unit Notes
Supply veltage v 45 30 15 v
v 000V
I at hi= i T 2 2 =y i3 hi
Irput high veltaze v, 2. \C" 03 v
Input low wvoltage v .5 — 0g v
£330z

Maota: LW . =30V for pulse half-width
min:

[
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HM62256B Series

DC Characteristics (Ta=0to +70 ©: V
( CC=5V=10%, Va=0V)
Parameter Symbel Min Twp* ' Max Urnit Test conditions
Input leakaze current 1§ — 1 BA Vin=7¥ v
Output leakaze current It o = 1 B4 ‘CS = . OE=V.or WE=V..
I'D=Y.ip¥
Operating current I — L] 13 ma CE=V ; =V,
[I O =0md
2 HME2156B-5 I — - in Cvi ey = 100%.1
:"ﬂa'lﬂf& HME2156B-3 I &0 mi ?;:.;}‘::_]E, duty = 100%, 10 =pma
b © 7 I, Others =V
Cument
HMG22I56B-7 I —3360 ma
HAE2136E-2 I — 21850 ma
§ _ = z Cvele ti =1 bz 1
I 3 13 ma Ei“: ‘tl_lzne I 10 =0ma,
- ILV.=V. V.=0
Standby current I — 0.3 2 mi Ci=V,
s 02 1 pA z0V.CEx
0.2 100 Vim oS0V
I — 02 504 pA
— 02* 10# BA
Outpat low voltage v — — 04 N IDL =31ma
at hi olt - - i P -
Outpuat high voltage Ve 24 N ID}-' = EOmA
Wotes: 1 rpical valoes are J o - .
Maotes: 1. Typical valoes are at ¥ CC =350V, Ta=  and not uarentsad
1. Thiz characteristic is guarantzed enly for L-3L version
3. Thiz characteristic is gnaranteed enly for L-UL wersien.
- ° =t Y
Capacitance {Ta = 25 C.f=1.0MHz)
Parameter Symbal Min Unit Test Conditions
Input capacitance* Cin — oF Vin=0V
Input'output capacitance* C — F \'T 0=t

Wate: I. This parameter iz sampled and net 100% tested



HM62256B Series

AC Characteristics (Ta =0 to +70 “C. VCC = 5.0V=10%)

Test Conditions

* Input pulse levels: 0 E Vie 2.4V
= Input rize and fall time: 5 ns
* Input and output timing reference lavels: 1.5 WV

* Qutput load: 1 TTL Gate + C
L (50 pF) (FM62256B-3)

LTTL Gate + Cp 114 oF) (1M62256B-7/5)
(Including scope & jig)

Read Cycle

HMG62256B

5 -7 -
Parameter Svmbal Ain Max Adin Max  Min Max  Unit HNotes
Read cvcle time 1. 35 — T — a5 — ns
Address access time i — 55 — T0 B3 ns
Chip zelact to access time t — B — T — B3 ns
Output enzble to outpat valid T — 33 — 40 — 43 ns
Chip select te outpat in low-Z Tk 3 — 10 — 10 — ns 2
Output enable to outpat in low-Z t I— F— 5 — ns 2
Chip deselect to output in high-Z T o gL ] 35 r 30 ns 1,2
Output dizable to entput in high-Z T o b L o 15 1] 30 ns 1,2
Outpat hold from address change it i— F— 5 — ns




HM62256B Series

Write Cyele

HMG1256B
] -7 -5
Parameter Svmbal Min Max Min Max  Min Max  Unit Notes
Write cycle time t 35 — 70 —_ a5 — ns
Chip selectien to and of write T, 40 — &0 — 75 — ns 3
Address setup time t — — 0 — ns [
Address valid to end of write 1, 40 — 50 — 75 — ns
Write pulse widih t 35 — 30 —_ 35 - ns 4,13
Write recovery time 1 — 0— 0 — ns 7
Write to output in high-Z 1 ] i) o 35 o 30 ns 1.2
Data to write time overlap 1 13 — 30 — 35 — ns
Data kold from write time t — — 0 — nz
Output active from end of write 1 i— i— 3 — ns 2
Output disable to output in High-Z T ] pli] ] 35 o 30 ns 1.2
Wotes: 1.0 0UF fuandt e defined as the time af which the qutputs achieve the apen circuit conditians
and are not referred to output voltaze levels,
1. This parameter is sampled and not 1060% tested
3. Address must be valid prior to or simultareously with C5 geing low.
4. A write pcours during the overlzp of 2 low CE and a low WE. A write begins at the latest

transition of C% going low or WE going low. A write ends at the earliest transition of C3 zoing
high or WE going high. t

[

=3

WP = meazared from the beginning of nrite to the end of write

ity CW iz meazured fom C3 going low to the end of write.
" AS iz measured fom the address valid to the beginning of write
" WR iz measured from the sarliest of C5 or WE going hizh to the end of write qytls

%. During this period, I'0 pirs ars in the cotput state; therefore, the input signals of the opposite
phase to the outputs must not ke applied.

@ If C5 poe: low simultaneously with WE zoing low or after WE zoing low, the outputs remain in
the high impedance state.

g

[

Diout iz the same phase of the latest written data in this write cvcle.
Dwout iz the read data of next address.
1£C8 iz low during this period, I'Q pins are in the output state. Therefore, the input signals of the

oppesite phase to the cutputs must not be applied to them.

™

S = = I + o BIAR

In the write cvcle with 'OE low fixed, 1
datz buz contention

WP must satizfy the following eguation to aveid a problem of

HITACHI



HM62256B Series

Timing Waveform

Read Timing Waveform (1) (WE =V 3

SR\ AL,

[

o

High impsdancs
Doat Valid data [

SBENNANN\\ S /11111711,

Rezd Timing Waveform (2) (WE =V v, C8 =V, OE = Vi)

alld agdress
Al | O
‘l.'ll|
Dout /><><>< Valid data
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HM62256B Series

Read Timing Waveform {3} (WE =V w OE=Va)* ;

t ACS
t
1.
b o
En1 & C

e /><><>< Valid datz SR

Write Timing Waveform (1) {OF Clock)

- 7 vaid 1

«  T77777E 1 | T

- T Y
- o I
Dot Y ) Y } }}! Hizh impedence
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HMG62256B Series

Write Timing Waveform (1) {OFE Low Fixed)

Adidress

cs

WE

Valid address

/11

5... . =
A AL/ /1L
TTTTTRIINNT v,
G TTIT TR ENTL, I VA
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HM62256B Series

Low V
CC Data Retention Characteristics (Ta = 0 to 70°C)
Parameter Symbol Afin Typ* Alax Unit Test conditions* *
v v 10 . v cs 2V
€ for data retamtion ? > 0FC 02V
Data retention current | E — 0.03 30+ LAV T s »
C,g_.\_z—\;.[:"l, Vir z 0%
CC-02Vv
o — 003 10+ LA
L. i 003 3 LA
Chip deselect to data t 1] — — ns S2e retention Waveform
retention time
Operation recovery time t t g  — ms

Wotes: 1. Typical valoes are at V T G v
1 1g sAmamoatTz=ore +..4\|:_=E-.E'\. Ta=+25"C and not guarantaad.
3. Thiz characteristic is guarantzed oaly for L-SL version, 3 pA maz. 2t Ta =010 +40°C,
4 Thiz characteristic iz guaranteed oaly for L-UL wersion, 0.8 pA max a1 Ta =0 te +40°C.
* ' pe = Readeyclatime A 1, )
& C3 contrals address buffer, WE buffer, OE buffer, and Diin buffer. If C3 controls data retantion
mode, Vin levels (address, WE. OE, 1’0} can be in the high impedance state.

Low Ve Data Retention Timing Waveform

Drata retentien mode

i3
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HM62256B Series

Package Dimensions

HM6212156BLP Seriez (DP-18)

Unit: mm
ERL
36.3 Maz i
28 13
i T e N s e O e Y e e O e O s O A e O s O o |
»
i
==
Dl
=+
-
OO0 000000000 OO O
1 12 14
3174
i 1324
m
=
=]
e
[Te] Fi
&
& N
=
o -
g° - 15°
Hitachi Code 128
JELEC
ElA) Confioems
weight 4.6

HITACHI



HM62256B Series

Package Dimensions (cont.)

HMG6IZ56BLSP Seriez (DP-28NA)

Unit: mm

3600
37.37 Max
8 13
N O O I O e O A o O O o 0 O s
&
o|=
| a
Lt B
o] "
O D0 0 OO0 OO0 d 0 d
130 s
1.20 Maz
7.62
!
i
gl E ool
S = 025 eue
5 7 =
L p°-15°
Hitachi Coade IXP-2HNA
JELFEL
kLA Lonfomy
wWei jreference val 2T a

-
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HM62256B Series

Package Dimensions (cont.)

HM62256BLFP Series (FP-18DA)

Unit: mm

| 18,00
18.75 Mzx
1 B
(=]
=
o
o
] = g N -
H = ®0F um =030
1.12 Max ] e i
e P 45 170 2
i il
sl
1 ! —_—
- Lop =020
pap = 0.08
v = OB
038 Hutachi Code FP-2RLA
JELMEL L omf
E1A) Lo
Wein fe .51 g
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HM62256B Series

Package Dimensions (cont.)

HM6IZ56BLT Seriez (TFP-31DA)

200

1.20 Max

Unit: mm

1400 =0.20
bl
L= B
Sd o
HHH
I~ el
- -
= = © Hitachi Code

JELREL

ElA)

Weighi

HITACHI




HM62256B Series

Package Dimensions (cont.)

HM62256BLTM Series (TFP-18DA)

200
%20 Mazx

20 | oo ioanm | 8

11.80

1340 *0.30
f e e—

5 Qg o8 :

= Sl 9

= +|+H 1)

. 28 o
: - Huachi nde LFP-2HIA
al= JEIREL

Imensian incl ng the ing thickness ElAL
Hase material dimension Weight {reference value)| 0.2

Unit: mm

080

17
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HM62256B Series

When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notica.

2. All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. Hitachi will not be held rezponzible for any damags to the user that may result from accidents or any
other rezzons duning operation of the ussr’s unit according to this document.

4. Cirenitry and other examples dascribed herein are meant merely to indicate the characteristies and
performance of Hitachi's semiconductor products. Hitachi assumes no respensibility for any intellectual
property claims or other problams that may result from applications bazed on the sxamples described

herain.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi's products ars not authorized for use in MEDICAL
APPLICATIONS without the written consant of the appropriate officer of Hitachi’s sales company.
Such uze mcludss, but is not limitad to, use in lifs support systems. Buyers of Hitachi’s products are
requastad to notify the ralevant Hitachi zales offices when planning to use the produocts m MEDICAL
APPLICATIONS.

HITACHI

Hitachi, Ltd.

1. Japan

Hitachy Fue

Copyright © Hitachi, Lid., 1997, Al rights szxc
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HM62256B Series

Revizion Record

Rev. Diate Content: of Modification Drawn by  Approved by
0o Sep. 10, 1983 Imitial Issus T. Baite K. Yoshizaki
Lo Mar. 23, 1982 DC Characteristics T. Baito K. Yoshizaki
I —/—/—/— mA to 33/20/16/74 m4
Tip
10 Oct. 31, 1902 Deletion of HM61236BLT-7/108L/115L T. Baito K. Yoshizaki

Additien of HM§2236BLTM-2/75L/8SL(TFP-28DA)
AC Characteristics
Additien of nete 11
Lo dota retentipn charactersics
o —te 33
Nate E?“m pA max at Ta = 0 to +40°C
te 10 LA max at Ta = § to +40°C

Deletion of description; {only for L-verzion)

kX Tun. 19, 19835 Change of format M. Higuchi K. Yoshizaki

Deletion of HM62256BLP-8/10/12/85L/10BL/125L
Deletion of HM62156BLEP-8/10/12/85L/105L/125L
Deletion of HM61236BELFP-8T/10T/12T
Deletion of HM62136BLFP-88LT/105LT 125LT
Deletion of HM62236BLT-10/12/85L
Deletion of HM62236BLTM-85L
Additien of HM§2156BLFP-45LT/35LT/TULT
Additien of HM§22156BLTM-45LT/58LT/TULT
Fzamuras

Fast access time: TO/85/100/120 ns

to 45/35/7T0/85 ns

DC Characteristics

ICCE_ p 332926 4 mA 0 —'—13
max: 60/30/30743 mA to 70

I
SBL op D302 AR D AR 1P 2ok s0it0 pa

Additien of nete 3

AC Characteristics

Change order of notes.

Test Condition

Additien of HM62136B-4: ITTL Gate = C
(Including scope & jiz)

(100pF)
RC min: 70/35/100120 £s 10 455577085 ns
A A max: TR 100120 B fo 45 083 ms
ACE max 70851001208 10 45557085 s
DE ma 40/45/5060 ns ta 30354043 1s
CLZ mir 1010°10/10 is 1o $/510 10 1
OHZ max 25303540 ns to 0202530 n
'OH min 5510108 3

t
t
t
t
t

60770 = 1o 30355035 ns
350 e g OO0V S50
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622568 Series

Revision Record (cont.)

Eev.

Date

Contents of Modification

Approved by

in

Jun. 10, 1993

AC Characteristics

3 mix 30

Low V

33/40/30 nz to 2325/30/35 s
tOH‘Z max: 253303540 ns io 2072

CC Datz Fetentjon Characteristics

Addition of note

t. typ: 0.2/0.1 A 1o 0.05/0.05/005 A

max: 30,10 LA ta I0AIDE uA

30 ms

K. Yoshizaki

40

Nov. 10, 1093

Qrdering Information (HMS§12356BLFP-4 Series)
Addition of nete (Under development)

AC Characteristics

Test Conditians

{7/8:1TTL Gate + C
ITTL Gate + C
62256-7/8:1TTL Gate + C

L (S0pF)and

K. Yoshizaki

Tul. 0, 1097

Change of format

Deletion of HMG1236B-4 Series

K. Imato

60

Nov. 13,1087

Operation Table
Corract Error

DC Operzting Conditions

Correct Error
DC Characteristics
Correct Error
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