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HM574256JP/ZP- 35R/40/45

262,144-Word x 4-Bit High Speed Dynamic Random Access Memory
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The Hitachi HMS74256 is a super high speed dynamic RAM organized 262,144-word

x 4-bit. HM574256 has realized higher density, higher performance and

various functions by employing 1.3 pm Bi-CMOS technology and some new Bi-CMOS
circuit design technologies. The HM574256 offers 2 bit static column mode as

a high speed access mode.

Feature Ordering Informations
* Single 5 V (£10%) for HM574256JP/ZP-40/45 Part No. Access Package
5 V (£5%) for HM574256JP/ZP-35R
* High speed HMS574256JP-35R 35 ns . .
- Access time 35ns/40ns/45ns(max) ’ 300 mil 28-pin
HM574256JP-40 40 ns plastic SOJ
% 512 refresh cycles ---- (&4 wms)
HM574256JP-45 45 ns (CP-28DN)
* 2 variations of refresh
- CE refresh
- Automatic refresh HM574256ZP-35R™1 35 ns
. 400 mil 28-pin
% 2 bits static column mode HM5742562ZP-40%1 40 ns
plastic ZIP
HM5742562P-45"1 45 ns

Note: 1. ZIP type products are preliminary.
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Pin Arrangement

HM574256JP-35R/40/45

HM574256ZP-35R/40/45

(Top View) (Bottom View)

- ———
A13E—\/—EVCC ) 1 RF
a12 [ 2] (27] Al4 = 3 OE
a11 [ 3] 76 A15 WE : 5 1/01
a10 [ 4] (25) A6 1/02 7 1703
a9 [5] (24 A8 1/04 8 9 A17
A3 [ 6] 23] A7 Vss 10 11 A0
a2 [7] 22] a6 Al 12 13 A4
a1 (8] (21 A5 a5 14 15 A6
a0 [9] 20] A4 A7 16 17 A2
RF [10] 19] AL7 A3 18 19 Vg
CE [11} (18] A18 A8 20 21 Al6
OE [12] [17] a19 AlS zi 23 Al4
VE (13 (16 Din Al3 2 25 Al2
vgg (14} [15] Dout All 26 27 AlO

A9 28
—
Pin Description

Pin Name Function

A0 - A8 Address input for EE refresh

A9 - Ale6 Address input

Al7 Address input for static column mode
CE Chip enable

QE Output enable

WE Read / write enablé

I,01 - I/04 Data in / data out

RF Refresh control

Veeo Power (+5V)

VSS Ground
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Absolute Maximum Ratings

Parameter - ‘ Symbol - Value Unit
Voltage on any pin relative to Vgg VT -1.0 to +7.0 v
Supply voltage relative to Vgg - “Vee ™ -1.0 to +7.0 v
Short circuit output current . . : Igs.. .- ... . 50 : mA
Power dissipation A o Pt o 0.8 W
Operating temperature s - " Topr 0 to +70 o °C
Storage temperature . .. ... . .. . .. .. .Tstg -. .-55 to +125 - - °c

Parameter" o * Symbol = Min. """ Typ - Max Unit Note
Supply voltage __-35R _ o _4.75 | 5.25 K 1
SUPPEY 8 Zga5  Vcc. . ~Z.s0 >0 7550 -
Input high voltage vy 2.4 - 6.5 v 1, 3

Input low voltage ---- - Ve =100 e 0.8 v 1, 2

Notes: 1. All voltage referenced to Vgg ™~ =~ "7~
2. The device will withstand undershoots to the -2 V level with a
" maximum pulse width of 20 ns at the -1.5 V level. (See Figure 1.)
VIH |

-1.0V

[ . -1.5V

-2.0V
y k— 20 ns (max)"

Figure 1 Undershoot of input voltage

3. The Viy level of OE shall be lower than Vee+0.5V.
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DC Characteristics Ta = 0 to +70 °C, Vgg = 0 V,

Vcg = 5 V #£10 % for HMS574256JP-40/45,

Vcg =5V 25 % for HM574256JP-35R

HM574256 HMS574256 HMS574256
-35R -40 -45
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note

Normal operating
current Icca See figure 2 mA 1
Refresh current Icer See figure 2 mA 1
Standby current Ices - 5 - 5 - 5 mA
Input leakage Ly .10 10 -10 10 -10 10 pA OV <Vin<7V 2
current
Output leakage 0 V<Vout <7V
current Iro -10 10 -10 10 -10 10 nA Dout = Disable
Cutput high v 2.4 Voo 2.4 Vog 2.4V V  High Iout = -4 mA
voltage OH . cC . cc . ccC ig
Output low Vor O 0.4 0 0.4 0 0.4 V Low Iout =8 mA

voltage

Note: 1. Igc depends on output loading condition when the device is selected,
Icc max is specified at the output open conditiom.
2. The Vin level of OE that is Iy test condition of OE must be lower than

Vee+0.5V.
1000
Ta=25T
Vce=5.0V
ICE=IOE=min
E1oc \~;
3 oS
§- AN
'\\\N
N
\\\
AN
10
10 100 1000
Teycle {ns)
Figure 2 Igca, Iccr vs Teycle
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Capacitance Ta = 25 °C,

Ve = 5 V £10 % for HMS574256JP-40/45,
------ - - Vg =5Vt5 7% for HM574256JP 35R
L Parameter L Symbol Typ -Max - .Unit - Note - -
- Address, Data-in = - Cinl -~ =~ 5 " 'pF 1
T.ieﬁﬁt capaceeence _ Clock (CE, OE) .. ... ....Cin2 .. .. . - 5 ... pF 1
CClock (VE, RF)  ©in3 - 7 pF .1

~ Output capac1tance

(Data in / data out) €10 - 10 7 pF 1,2

- Note: ~ 1. Capacitance measured with Boonton Meter or effective capac1tance
----- - measuring method.
‘2. OE, CE = Viyg to disable Dout.

AC Characteristics 1) Ta =0 °C to +70 °C, Vgg = 0 V,

c
Veg =5V :10 % for HM574256JP-40/45,
Vcc = 5 V = 5 % for HM574256JP-35R

Test Conditions

Input pulse levels: Vigy = 3.0V, Vi, = 0 V

Transition time: tT = 3 ns :

Input timing reference levels: High = 2.4 V, Low = 0.8 V (See Figure 3.)
Output timing reference levels: High = 2.4 V, Low = 0.4 V

Qutput load: See Figure 4.

- %

P___

255Q SOpF

(SpF for tyz, tLZ, th)

*-Includlng scop & jig

Figure 3 Input pulse Figure 4 Output load
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Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

HMS574256 HM574256 HM574256

- e C e e - .-35R ... ... .-40 -45 :

Parameter Symbol MIn Max Min Max Min Max Unit Note
Read / write cycle time ... —cootop - oo 75 e 85 .- -- - '9Q0 - - === - ns
CE pulse width  tcg 35 5000 40 5000 45 5000 . _.ms
CE precharge time =~ “tep 36 T--20 T390 -2 39 --- ns
Address setup time -tas 0 --- -0 --- 0 --- ns
Address hold time tay 5 --- S ---= 5 _--- _ms
Transition time (rise and fall) tp 1 10 1 10 1 10 os
Refresh period - tREF - ——- il eema 4 R 4 ms
Read Cycle

HM574256 HM574256 HMS574256
-35R -40 -45

Parameter Symbol Min Max Min Max Min Max Unit Note
Access time from CE tacs --- 35 --- 40 --- 45 ns
Address access time taA --- 25 --- 30 --- 30 ns
Access time from OE toAC --- 20 --- 25 --- 25 ns
Setup time on read , trs 0 - o] . 0 --- ns
Hold time on read trH 5 --- 5 -—-- 5 .- ns
OE setup time tOES 5 --- 5 -- 5 - ns
OE enable to output in low-Z tLz 0- --- o --- 0 --- ns
OE disable to output in high-Z tggz --- 15 --- 20 --- 20 ns
Output hold time from address tAOH 3 --- 3 --- 3 --- ns
Output hold time from CE tCoH 0  --- 0 --- 0o --- ns
CE to OE precharge time tcop 10 --- 10 --- 10 --- ns
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Write Cycle
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EMS74256 | HMS574256  HM574256
-35R -40 -45 o
Parameter ~—~ ‘Symbol " MIn 'Max ~~ Min "Max = Min Max Unit Note
Data setup time w20 <= 25 - 30 --- _ns
Data hold time - - - ot gy v i 5§ cuiitUs o s oo e
Setup time on early write . ... . .tgg 5. . 5 . iicee .5 - - ns
E pules width  twp 25 - %0 - 35 o ms
Write hold time from CE " "~ " tyy T35 Tala L0 Ll 45 .- ' ns
WE enable to output in.high-Z . tyz ... . --- 15 . =-- 20 - --- - 20 s - e
OE to Din &elay:yimeiCUMMA.'A';ftODD ‘””iSt_i--- 20 —ee 20 --- ns
OE hold time from WE " tQEH 15" " --- 20 --- 20 --- -ns_'A>
CE setup time from Din - tpze 0o --- o Q e-- ns
Read-Modify-Write Cycle : ’
HM574256 HM574256 HM574256
. -35R -40 -45
Parameter Symbol MIn Max Min Max Min Max Unit Note
WE delay time from CE tewp 35 --- 40 tam 45 —-- ns
Refresh Cycle :
HMS74256 HM574256 HMS74256
-35R -40 -45
Parameter Symbol MIn Max Min Max Min Max Unit Note
RF setup time . tyg 5 - 5  aa- 5 - ns
RF hold time . tFy 15 --- 15 == 15 --- as
Mode selection setup time tMs 0 --- 0 --- 0 .- ns
Mode selection hold time tMH 15 --- 20 --- 20 --- ns
Setup-time on CE refresh tCRS 15 --- 20 --- 20 --- ns
Static Columm Mode Cycle
HMS574256 HMS74256 HM574256
-35R -40 -45
Parameter Symbol MIn Max Min Max Min Max Unit Note
SFatlc column address setup tasz 20 --- 25 o 25 . s
time
Address setup time to WE tys o} - 0 --- 0 .-- as
Address hold time from WE tyR 0 —-- 0 - 0 R ns
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Notes:

1. If toggs > togs(wmin) and OE is held at low level, Dout will be valid until
the next negative transition of CE. .

2. Both tWH and tWP must bé éatisfied foi a"déléied write cycle.

3. If tcop < tcop(mln), Dout cannot be- guaranteed to be in high 1mpedance

4, If-the negativeAtransitionAoflaf ocoﬁ£§iﬁofo?o:fﬁotAof Ef, th is controlled
by CE ve LratsLhblon BOr MEREETEES

5. typ and tpy are spec1f1ed by the positive transition of CE or WE whichever occurs
AT L L T . e e s e e . S U ¢

6. When WE goes low, Dout ‘becomes high impedance and 15 held in this condltzon N
" to the next cycle. ~If the negative transition of WE occurs before that of CE,
~Dout is controlled by CE. th defines the time at which the output achleves

the open circuit conditiomn.: B CLET PR TR

. 8..In-static column mode cycles; read operation cannot be performed after write -
e operatiom.. ... ... e s e RRRURR ceee SUUURTR L R

10. tyz defines the time at which the output achieves the open circuit condition.

[

"11. An initial pause "of 100 us 1s requlred after power up, then execute at least
T elght CE refresh cycles o

12. Durlng I/0 pins are in the output state, Data-in shall not be applied to
I/0 pins. So, in all write cycles (early write, delayed write and read-
modify-write), OE must go to high 1eve1 to disable the output buffer prior
to applying data to the device.

13. In static column mode cycle, there must not be any invalid address inputs for
static column mode(Al7) which are less than tpa.
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Timing Waveforms

Read / Read Cycle

tCC
. — X tCE L R tCE 4
CE N\ A cce N >
I~ s >1 K A
—_— A A , '
= JAN=NLLL L AN =KL LSS
- tFS : , tFS S T
AQ -
Al16
tAS e _ tad tAS tAH
Al7 R
| d
| l
eRS J | tO0AC S tOAC tCOP *3
tOES =7 - tCOP*3 TOES*] |
X K
Z4 tLZ#%4
| tL tHZ#10 [cLE7E
LLz _ *4 < ¢ tHZ *10
High-Z - High-Z - \| High-Z
D out L /
* Din Don't care
% EZE: Don't care
i
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Read / Early Write Cycle

CE
33
eEs
A0 -
Al6
LAS
A17
tRS
— A I -
WE / / EACS tRH .72 _cn&_%
=E
<EOAC, i ks S tLZ*4
777' COES*1 | , TEOEH ]
OE 3 j .
vl *51
tODD* 12 N tDW
= r:cbw'sa
. *3
Din -
CLZ#4 LHZ*10 | lezzse
F1ZYG
3 - - ; -
Dout High- 2 High-Z
: < /
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Read / Delayed Write Cycle

ofe eCC
S '
— tCE f—|
° Z tCP
\ < <
RE tFH //// FE :‘K E
“u KXXOAKK
Al6 P
tAS < tAH*Y
tRS , tWP*5
. e
WE : ‘\\ tWP /ﬁ
cACS . K iy tWR*9
<COAC tVH | %2 OEH -
; : al
. COES*1 | 2 RS R -
Ok ey | j tDW*S ' ’ '
' tODD* 12 tDHE :
f
- ¢
N *
JeLz#4 cHZ*10
cLZ#6

High-Z @’j N High-2
Dout
5

x|////l : Don't ¢
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Read / Read Cycle (OE = VIL)

z|

A16

Al7

D qut

£tCC "~

tCE L

Z tCP k<

el

[/l

A
]

tES

tFS

<N/ AN

XX

tAS le

cAH CAS

tAH

I

£ACS CRA (L

tRS "
VIL
rLZ - *&4
High-Z . £ £~
% Din: Don't care

&

ZZ:/Z : Don't care

~
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Read-Modify-Write Cycle

CE J\J A cce N
CE
. A€ > IO
—_ 74 A
S | =S I = 1=
€ - N
AD - N
Al6 A
tAS tAH%9 o tAS
)
Atl7
A
tWP*5
— 3 7 tWpxs_ | A
WE / cam N\ /
|
tRS tWR%9
tACS tDW*5
£DUS
— 2 l COAC o </ i 7
OF \$ /11712 | tOEH
40Dg | tDH
2 X
tLZ* .
k— tWZ#6
tLZ* |4 )
High-ZK - \| High-Z
Dout AN A
tHZ*10
*EZZ;] : Don't care
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Aucomathic Refresh Cycle

Al

AQ -
Al7

Dout

tCC

14
(4
O
m

tFS

. tCP :t;

Ny

TN R 77777777

g

High-Z

277 K777

%# AO — A17 : Don't care

ks Ef, Din : Don't care

k% m : Don't care
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C= Refresh

tCC
X L tCE ~__l ‘ - tCE . ZC

CE & o tCP A

v =X/ T N=RK S
tFS . tFs

AQ -

A8

tAH
tAS < tAR. tAS e
Al7 v AA
t’S cRH tRS
WE f i }‘ R f
- tCOP cCOP
€CRS _ > 5 LCRS:
A = 7
= Y
tHZ *10
High-Z
D out .
* Din

: Dom't care

*% m : Don't care

'_
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Static Column Mode Read Cycle

&l

l—

N

tCp

; RILZZZIIT771/777777777
CFSF tFH >1 £
¥
AOA:é ><><>g' JWM
tAS _,_}(_ tAH
XA i KOOORK
- = R
tRS TACS tRH
3E tOAC
CLZ*Q tAOH =
High-2Z cLZr | v High-2Z
Pouc * ; ~ _/
*'Dini Don't care
ke EZCZﬂ : Don't care
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Static Column Mode Read Cycle (OE = Vi )

&l
ql

—

j'/ tCP \

Semiconductor & !ntegrated Cucuils Div.

= ///// /L
CFS tFH tASZ
Al6 - S
tAS tAH te o
Al7 i A :
- A NI
tRS o ACS tRH
OE VIL
tAQH
tLZ*4 £CoH
. - A
D oyt High-2 3 i l
* Din: Don't care
sx V///| : Don't care
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*
Static Column Mode Write Cycle 8 (1st cycle = Early Write Cycle)

__—-—-Nb -
CE
\c
tFS K : '
- L
b3
AS 1L dean™?
a17 >XC><>§‘ '
( e
tWH R tWR
. < tWs
I tES*7 { B
WE ‘ cWP*SI/ eDH
A N
tDW tWP* 5t

« T Em R TIT

tODD* {2 tDH tDW*
A
Din 13 :

High-Z

Dout

[

tHZ* 1P

* : Don't care
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Static Column Mode Write Cycle (1st cycle = Delayed Write Cycle)

______ﬂ~ -
CE N
= I W= XS/
tFS it
00 XXX AKX
SIS VN - XX
) tWH %2 ' WR t_t."_’i_ ' EWR
- N Ny T Lo
tDW . L WP 5S¢ Tepw
%5

= =K/ 7777777777 77777

tODD% 12 tDH CDW
¥
Din s -F

High-Z

Dout’

% 'l" : Don't care

%
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wWhen using this document, keep the following in mind:

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

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

3. Hitachi wfll not be held responsible for any damage to the user that may
result from accidents or any other reasons during operation of the
user's unit according to this document.

4. Circultry and other examples described herein are meant merely to
indicate the characteristics and performance of Hitachi's semiconductor
products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based
on the examples described herein.

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 are not authorized for use in
MEDICAL APPLICATIONS without the written consent of the appropriate
of ficer of Hitachi's sales campany. Such use includes, but {s not
limited to, use in life support systems. Buyers of H{tachi's products
are requested to notify the relevant Hitachi sales offices when planning
to use the products in MEDICAL APPLICATIONS.

Semiconductor & integrated Circuits Div.
New Marunouchi 8idg., 5-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo, 100, Jacan
- . Tel: Tokyo (03} 212-1111
@ Hitachi,Ltd. Telex: 22395, J22432, J2449), J26375 (HITACHY)
Fax: 03-214-3158 Cabte : HITACHY TOKYO
For inquiry write to:

SAN FRANCISCO MUNCHEN LONDON HONG KONG
Hitachi{ America, Ltd. Hitachi Eurcpe GmbH Hitachi Europe Ltd. Hitachi Electroric Components
Semiconductor &' Ic Electronic Components Division Electronic Components Division {Asia), Ltd.
Division Central European Headquarters Northern Europe Headquarters Unit §12-513, 5/F North Tower
- : . Hans-Pinsel-Strafle 10A, 21, Upton Road. World Finance Centre
Eg?gb::‘:rrg,\pglgés??;: ;ay B0O13 Haar hei Munchen, Watford, Hatour City, Canton Road. Tsim Sha Tsui
U. S. A ' West Germany Herts ‘w1778, UK. Kawloon, Hong Kcng

R Tel : 089-4614-0 Tel : 0923-246488 Tel: 3-72192:8~3, 722C628~3

Telex : 5-225393 (hitc d) Telecom Gold : 263871 MONREF G Telex : 4C815 HITZC HX)

Tel: 815-589-8300 Fax: 089-463C68 ATTN 76 (HECOI0)
Fax: 415-583-4207 Tetex: 236293 (HITEC G)

Fax:(0923-224422
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