HM574256 Series

262,144-Word x 4-Bit High Speed Dynamic Random Access Memory

B DESCRIPTION HM574256JP Series

The Hitachi HM574256 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.

B FEATURES N
* Single (CP-28DN)
5V (+10%) for HM574256JP/ZP-40/45 .
5V (£5%) for HM574256JP/ZP-35R HM574256ZP Series
* High Speed
Access TIMe ...oveeeii e 35 ns/40 ns/45 ns (max)
e 512 Refresh CyCles . .....o.oeiiii e {4 ms)
* 2 Variations of Refresh
CE Refresh

Automatic Refresh
« 2 Bits Static Column Mode

3DzP2e

(ZP-28)
B ORDERING INFORMATION H PIN OUT
Part No. Access Time Package Note HMS574256JP Series HM574256ZP Series
HMS574256JP-35R 3518 300 mil 28-pin \/ — _
HM5742567P-40 40ns Plastic SOJ AL3 E e F :=a . ¥
HM5742561P-45 45ns (CP-28DN) ‘:3 :§ % AlL = . 3 &
AlS 3
HM5742562P-35R 35ms 400 mil 28-pin | 1 at0[ 4] 25 ax6 1/02 6 Y 1os
HMS574256ZP-40 40ns Plastic ZIP 1 as (3 23 a8 1/04 8 . a
HMS5742562P-45 45 s (ZP-28) 1 M 3 47 Vs 10 1 o
Note: 1. ZIP type products are preliminary. a2z (7] 129] A6 :; ;z 13 A4
Al E E AS 15 A6
H PIN DESCRIPTION A7 16 17 a2
a0 [ 120 a6 a3 18
Pin Name Function " [1g] 19 a17 A8 20 ;9 Vee
— — 1 Alé
Ao-Ag Address Input for CE Refresh CE %1_ (18] a18 AlS 22 S
2
Ao—Ag Address Input S—E &5_ % gii w2 25 ALz
A N 27 AlQ
17 Address Input for Static Column Mode vgg [14] 115 Dout A9 28
CE Chip Enable oos2-2
—_— 0082-1 .
E Output Enable (Top View) (Bottom View)
WE Read/Write Enable
1/09-1/04 Data-in/Data-out
RF Refresh Control
Vee Power (+ 5V)
Vsg Ground
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HM574256 Series
H ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg vt —10to +7.0 \4
Supply Voltage Relative to Vgg Ve —10t0 +7.0 A4
Short Circuit Output Current Ios 50 mA
Power Dissipation Pt 0.8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tsg —55t0 +125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage R Vee 475 5.0 525 A\ 1
-40/-45 4.50 5.50
Input High Voltage Vig 24 — 6.5 v L3
Input Low Voltage Vi - 10 — 0.8 v 1,2

Notes: 1. All voltage referenced to Vgg.
2. The device will withstand undershoots to the — 2V level with a maximum pulse width of 20 ns at the — 1.5V level. (See
Figure 1.)

VIH

-1.0V
-1.5 Vv
-2.0V
y k— 20 ns (max)

0082-3
. Figure 1. Undershoot of Input Voltage
3. The Viy level of OE shall be lower than Voc + 0.5V.
* DC Electrical Characteristics (T4 = 010 +70°C, Vgg = 0V)
(Voo = 5V £10% for HM5474256JP-40/45)
(Ve = 5V £10% for HM5474256JP-35R)
HM574256-35R HM57425640 HM574256-45 X .
Parameter Symbol - - - Unit Test Conditions Note
Min | Max Min Max Min | Max
Normal Operating Current | Icca See Figure 2 mA 1
Refresh Current Iccr See Figure 2 mA 1
Standby Current Iccs — 5 — 5 — 5 mA
Input Leakage Current Irg ~ 10 10 - 10 10 - 10 10 BA | OV V, <7V 2
_ _ _ 0V < Vg < 7V,
Output Leakage Current Iro 10 10 10 10 10 10 BA Dgy = Disable
® HITACHI
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HM574256 Series

« DC Electrical Characteristics (Ty = 0 to +70°C, Vgg = 0V)

(Vee = 5V 110% for HM5474256JP-40/45)
(Voo = 5V £10% for HM5474256JP-35R) (continued)
HM574256-35R HM574256-40 HM574256-45 .
Parameter Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
Output High Voltage | Vou 24 Vee 24 Vee 24 Vee A HighIyy = —4mA
Output Low Voltage | VoL 0 0.4 0 0.4 0 0.4 v Low Iy = 8mA

Notes: 1. Icc depends on output loading condition when the device is selected, Icc max is specified at the output open condition.
2. The Vi, level of OE that is I test condition of OE must be lower than Vcc + 0.5V.

Tae2T
Vacs5.0V
ICE=tOE=min
N
£ i
§
]
g
N
3
\\\
0
10 100 1000
Teycle (ns)
0082-4
Figure 2. Icca, Iocr vs Teycle
® Capacitance (Ty = 25°C)
(Vco = 5V £5% for HM5474256JP-40/45)
(Voo = 5V 15% for HM5474256JP-35R)
Parameter Symbol Typ Max Unit Note
Address, Data-in Cin1 — 5 pF 1
Input Capacitance Clock (CE, OE) Cin2 — 5 pF 1
Clock (WE, RF) Cin3 — 7 pF 1
Output Capacitance (Data-in, Data-out) Ciro — 10 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. OF, CE = V| to disable Dyys.
e AC Characteristics (T = 0 to +70°C, Vgg = 0V)1
(Voe = 5V £10% for HM5474256.)P-40/45)
(Vo = 5V £10% for HM5474256JP-35R)
Test Conditions
Input pulse levels: V| = 3.0V, Vi = 0V
Transition time: ttr = 3 ns
Input timing reference levels: High = 2.4V, Low = 0.8V (See Figure 3)
Output timing reference levels: High = 2.4V, Low = 0.4V
Output load: See Figure 4.
t7=3ns tp=3ns sV
VIH=3.0V
-------- 2.4V 4809
VIL=QV -~ -suo 0.8v
Do
0o82-5
- 2552 SopF*
Figure 3. Input Pulse ;1; (SpF* for tyz, trz, twWz)
4
*Including scope & jig Oose-
Figure 4. Output Load
@ HITACHI
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HM574256 Series

Read, Write, Read-Modify-Write and Refresh Cycies (Common Parameters)

Parameter Symbol HM574256-35R leM574256-40 HM574256-45 Uit Note
Min Max Min Max Min Max
Read/Write Cycle Time tce 75 — 85 — 90 — ns
CE Pulse Width tCE 35 5000 40 5000 45 5000 ns
CE Precharge Time tcp 34 — 39 — 39 - ns
Address Setup Time tAs 0 —_ 0 — 0 — ns
Address Hold Time tAH 5 - 5 — 5 — ns
Transition Time (Rise and Fall) tT 1 10 1 10 1 10 ns
Refresh Period tREF — 4 — 4 — 4 ms
Read Cycle
Parameter Symbol H¥574256-35R HM574256-40 H.M574256-45 Unit Note
Min Max Min Max Min Max
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 trRS 0 - 0 - 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 — 0 — 0 — ns
OE Disable to Output in High-Z tHZ —_ 15 — 20 —_ 20 ns
Output Hold Time from Address tAOH 3 — 3 — 3 — ns
Output Hold Time from CE tCOH 0 —_ 0 — 0 — ns
CE to OE Precharge Time tcop 10 — 10 — 10 — ns
Write Cycle
Parameter Symbol H.MS74256-35R HM574256-40 I-%M574256-45 Unit Note
Min Max Min Max Min Max
Data Setup Time tDw 20 — 25 — 30 — ns
Data Hold Time tDH 5 — 5 — 5 — ns
Setup Time on Early Write tEs 5 — 5 — 5 — ns
WE Pulse Width twp 25 — 30 - 35 — ns
Write Hold Time from CE twH 35 — 40 — 45 — ns
WE Enabie to Ouiput in High-Z twz — 15 — 20 — 20 ns
OE to Dy, Delay Time topnD 15 — 20 — 20 — ns
OE Hold Time from WE tOEH 15 — 20 — 20 —_ ns
CE Setup Time from Dj, tpze 0 — o] — 0 — ns
@ HITACHI
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Read-Modify-Write Cycle

HM574256 Series

HM574256-35R HM574256-40 HM574256-45
Parameter Symbol - - Unit Note
Min Max Min Max Min Max
WE Delay Time from CE tcwp 35 — 40 — 45 — ns
Refresh Cycle
HM574256-35R HM574256-40 HMS574256-45 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
RF Setup Time trs 5 — 5 — 5 — ns
RF Hold Time tFH 15 — 15 — 15 — ns
Mode Selection Setup Time tMS 0 — 0 — 0 — ns
Mode Selection Hold Time tMH 15 — 20 — 20 — ns
Setup Time on CE Refresh tCcRs 15 — 20 — 20 — ns
Static Column Mode Cycle
HM574256-35R HM574256-40 HMS574256-45 .
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Static Column Address Setup Time tasz 20 — 25 — 25 — ns
Address Setup Time to WE tws 0 — 0 — ] — ns
Address Hold Time from WE twR 0 — 0 — ] — ns
Notes: 1. If togs > tors (min) and OE is held at low level, Doy, will be valid until the next negative transition of CE.

. Both twy and twp must be satisfied for a delayed write cycle.
. If tcop < tcop (min), Doyt cannot be guaranteed to be in high impedance.

Nt bW N

. If the negative transition of OE occurs before that of CE, E, t1 7 is controlled by CE.
. twp and tpw are specified by the positive transition of CE or WE whichever occurs earlier.
. When WE goes low, Dgy; becomes high impedance and is held in this condition to the next cycle. If the negative transition

of WE occurs before that of CE, Dgy is controlled by CE. twz defines the time at which the output achieves the open

circuit condition.

7. If tgg > tgs (min), the cycle is early write and Dy, is in high impedance.
8. In static column mode cycles, read operation cannot be performed after write operation.
9. Both top and twR must be satisfied for a write cycle.
10. tyz defines the time at which the output achieves the open circuit condition.
11. An initial pause of 100 us is required after power-up, then execute at least eight CE refresh cycles.
12. During 1/0 pins are in the output state, Data-in shall not be applied to I/O pins. So, in all write cycles (early write, delayed
write and read-modify-write), OE must go to high level 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 (A17) which are less than

tAA.
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HM574256 Series

H TIMING WAVEFORMS
¢ Read/Read Cycle

656
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tCC |
_ —/ tCE - - Lz —
TE e / rep ,\‘h—ﬂ
T [ i)
e -
= JAE=NLLL A=K T
tFS tFs
AQ - I 3
Al6
tAS. tAH tAS e tAH
X
i
] |
= // N/
LACS L;b( tAgS R tRH
tRS tOAC I tOA tCOP *3
| [€toes =] £COP#3 COES*1
R p's -
OE
N N N/
£LZ%4 Lo
*, tHZ*10 [tLZ7%
Lz | *s cHZ *10
High-Z High-2Z Bigh-Z
Dout 3
*# Dijp: Don’t care
*% : Don't care
0082-7
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HM574256 Series

¢ Read/Early Write Cycle

cCC cCcC |
- ]
— -y «CE . e ECE ¢ iy
CE < A ecp 7 ec?
i b < of pe————— >

&l

=N RS

A0 - v = -
TAHAY
tAS Sl cas ‘
4 -
o Xy & ‘
tRS LES*7
WE { /l £ACS tRH Z cw&_ﬂ
(TOAC 1 e L2
N <4
- //// xx:o:s- 1] j TOEN C \\N -
= %5 L
£ODD#*1? tDW
"1 kleom :
L ecDZC
3
Din
| sleLz# cHz*10 | leezed
tLZ% \
. A .
Daut High- 3 @ High-Z
«|//// : Dea'z caze
0082-8
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HM574256 Series

* Read/Delayed Write Cycle

tCC tCC
. rce ' _—ﬁx tCE /L_——“J-
cCP 493
haenrath o A et~ X

=N

7

=K1/ =

658

tAS
K T
tRS tWP*S
— tWP* 3 -{1
v £ACS \. / *
K 7 i tWR 95
LLOAC_ LVH | *2 tOER
3
_ X LOES*1 | PR — -
OE AR ) j W5 I
£ODD*12 tDE +DZC | kLZ%4
Din
tHZ*10 .
les|ELZ%4 c1Z%4
ELZ% )
Dour High=Z @ZE N High-Z
oo
# /f,// : Dea't gava
0082-9
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HM574256 Series

¢ Read/Read Cycle (OE = V) )

tCC

o
[2]
(2]

=R T =R 7777777777

XX
(XOR
= B /7| R N

tRS

£

A16

Lt
.

CAH

tAS tAS >l

A7

\ g
LI
N | LV

s

IL

LLZ _*4 tCOH* 1

High-Z 2 LAA £
D aut 5 L

* Dia: Don't care

*#% m: Dan'c care

0082-10
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HM574256 Series

¢ Read-Modify-Write Cycle

D

660

CE N tCP
R_F' -
[led\ X/ //// /[ Jed e XS/
A0 - Az !
A6 B, A
tAS tAHXG 4 tasS
e
Al7 }<2§><
X
EWP*5
WE f f / ECWD \e—s¥xs )
e
tRS —y CWR%9
tACS tDW*5
LOL%S
— E [ tOAC 7!— V
TE
SF Al=12|coEn
{oni .
Din |
tLZ%4 i
574
High~Z High-2
e TR g
tHZ#*10
-" : Don't care
0082-11
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HM574256 Series
e Automatic Refresh Cycle

{
_—

cCE
CE “t‘_"—"i
) ——--.—-—z

£CC

tCP &"‘lffi__"—*‘/:—___———_

k- e

™~

o TN ey e

= /] cme///////Z/L w KL/ ]/

pout High-Z

% AQ - A17 : Don't care
** OE, Din : Don't care

x*x Y77 : Don't care

0082-12
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HM574256 Series
* CE Refresh

ccC

& tCE

-
!

—

£C? N S
L |

= =R e K///// /][] /]
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'tCRS
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V

L
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b

i
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%10
High-2Z
D out
*Pi%, pan't care
L 'll[‘ : Don't care
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HM574256 Series

» Static Column Mode Read Cycle

—

: ke N
|
[/ [[//]/// 7/

&

= /)
oFS FH TASZ
A0 - 3
Al6 X
tAS _slee tAH le

S i (TR

IS 7
tRS . [TACS tRH

tOAC

Al

*{ tH

[3%4 tAOH
R tLZ*4 .
High-Z A i High-Z
Dot o R L

* Dia: Don't care

*k m : Don't care

0082-14
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HM574256 Series

e Static Column Mode Read Cycle (OE = V)

TE

133

A6

a7

&l

|
f

7

.

-

'Z tCP

N

Y]

L1777
—]

tEFS tFH tASZ
XA
o =
tAS _’+ CAH Lo
XXX X
—
rap¥13 j i i i
RS 4 tACS +RH
Vi
tAOH
tLZ*6 ™ s—vl:con
High-2 @ZL i
. B k.
* Din: Don't care
*%k 'Ill‘ : Don't care

0082-15
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* Static Column Mode Write Cycle8 (1st Cycle = Early Write Cycle)

HM574256 Series

= N /
/= /[ 1111/ 1]]]
% KL §<XXXX
SR — X
VE —\:55*7 472 \ EWP*S ]C com

‘ =
= =R
Din ] ; i }M

*® : Don't care
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HM574256 Series

¢ Static Column Mode Wrile Cycle8 (1st Cycle = Delayed Write Cycle)

= & S
~ =R

Al16 - o
I an*?
) A
3 tWH #2 tW | tUs tWR
WE \ EWP ‘ ewpxs| A
- / oo
bW tWP* 5|
tDW
F x5
-+ \
= wxN/// /(1111
tODD#*12 tDH 1————-;] cDW#
- 3 i ' P
RO XXX XXX
High-Z
Dout Z g
tHZ=1(

® IZZZ] : Don't care

0082-17
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
19.2(0.756 ’
22.0 (0.866)
20.32max{0.800max) 72.86max(0.900max)
ﬁnl-ll-lﬂl‘ll—ll'gl e % 8 10 =~
or, 8 N MM e 8. %
S|2E ~fxE
D o 2|58 b SES
e A o) élng

. == = = gy o= gy ) I.al 1 d— S |§|
-IL—-“’ 1.3 7.62(0.300) 0.89 13
(0.035)" " {0.051) 7.62(0.300,

< = 0.035) ' (0.051 = -
fx E | (0.035) ~ "(0.051) 5 x é
—E S
E = NE /=
S dls €l ble
£l £F £ €T
| £ 8% / B |
3 i 8 .11 FE— 40,11
2.5420.28 048s010 © N 5./ | 02588 ! 4820, S ~% 0.2528:3
(0.100t0070)  (0.01920.004) T o%s (0010%8:883) | (0.100%0070) 0.0190.008) S e ooy
«DP-18C * DP-20N
22.26(0.876)
27.85max{0.900max) - 2‘4.5 (%9::3 )
— .4 max(]. max,
1BI-II-|I—II_II_II_|F‘II1_°| g'g 20 1M =~
NIXE nmnmonooomaan $ 0%
b SiEG NIXE
ol ) SIER
o e o oS
1.3 - 7.6200.300 Yloss |13 7.62(0.300
(0.057) 5 = ] (0.035) "~ (0.059) 3 %
] E % 3B
S € S_g E
=y ulg — £ vls
£ T £ £l F
£ay f \ | £ et i
2582025 S w2 0.2548:4 2544025 bassaso S ™ 3 0.2548:31
(0.10010.010) 0.01920.004) = o%s (0.010285885) (g 100t0.010) 0.01920.004) ~ (0.010*8'388)
* DP-20NA ¢ DP-20NC
24.8 (0.976)
25.40 max(1.000max) 29.88(1.176)
30.48, 1.200 )
%‘ql-ll_lﬁﬁl-lhhﬂ;']l ;6;’,-? u max( max al
nN[XE Amooooonoonn S %
D S5 SEE
o 2Re e
= ) | 2 gy oy o ~
1 114 13 10 7.62(0.300 ' uuuuuuuuuuﬁ
2 L O - 1.14 1.3 7.62(0.300
(0.045) (0.051) 3 ] T0.045 "u?ﬁm) T =
E E_% H
g S &
s gl A3
T i T
E E EE )
2 . B +9.
: 0-25¢8:31 S N3 D___.ﬂ._-::&s?; e

{0.100£0.010) 0.019£0.004) (0.0028:384) {0.100£0.010) 0.01920.004)
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
g e . L
« DP-22N *DP-22NB T-90-20
27.08 (1.066) 27.08 (1.066)
27.90max(1.098max) 27.90max(1.098 max)
x ~
¥ 3|88
o %55 >o 258
NG "] r\c_i'
_U.m 1.3 7.62(0.300 0.88 1.3 7.62(0.300
(0.035) ' (0.057) T = (0.035) " " (0.087) 5
&
g g  — g
sl 38 £ } 13 [ T
< )
£ g
' 3 %53&“ 25420.28 ‘3 “—-ﬂi—'zs:&“
{0.10020.010) 0.019£0.004) = 0%qsT (0010:8:883) | (0.10020.010) 0.0190.004) = 0%y (001028383)
* DP-24 * DP-24A
31.6(1.244
32.5max{1.280max) ,i ::.::(1.‘55)
g AN nNnnnNnnn :"I £ 2 48max(1.200max) 13
u’; [claleinlialicliclelc il =Xl
85 R
D g ; it
| e "N§
a4 o g
I'_ll_l\_l I_l\_ll-ll_ll-ll_ll_ll‘_; 1;9“““ ;uuuuﬂ
1.2 (0.035) (0.051) T =
(0047 T 15.24(0.600 i é é
£« —
i f g [ \ I
| =N = W e
= we | W < € =
HEEE £ E|T
e—3E . —a—3§
2.84£0.2: s &3 ﬂ~152.82u! © « g
(2.100£0010) 0.019£0.004) S aE Gooig 6.100£0.010) =
* DP-24N * DP-28
35.6(1.402)
30.4(1.187) 36.5max{1.437 max)
37.75max(1.250max) 2 oo ooos
o
2] blNg
o) LY | = =y mo G gy %
' 0.88 1.3 © oY TOoOOoOOTU OO OO
10.035) (0.051) T = T4 "
H —~
s (0.047' E
] 3
8 H
"E‘ £
1] 5844 :
2.540.25 0.48£0.10 3 9:25G:08,},. 2
(0.100£0010) 0.01320.004) e ta.mo2gges) (0.100%0.010)
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S5LE D WM 449,203 001831k dcd MBHITE _ packAGE INFORMATION

Ll

!
0. Sl‘lmln
2.54min

. ~in-| o .
Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2
» DP-28C . ¢ DP-28N T-90-20

34.70(1.386)
35.56max(1.400max) 36.0(1.417)
B oo mananal 37.32mex(1.470max)
= 28 J_% s 2
gl - B oo nonnoaandd
: HE il
e 353 o iR
1 uuuDuuuuuuuuu ‘T"-'l-"—' |.—'|—‘|—‘|—‘I—IUI-JI-III-‘I
" ‘?g.':ags) f0.051) = - (:1:51)
£.7
8| El=
R
st

(0.10020.00) 0.01920.004) (0.10020.010) 0.01910.004)
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PACKAGE INFORMATION
* Zigzag-in-fine Plastic

HTTACHT/ LOGIC/ARRAYS/MEN

53 E D WE u4uSb203 0018317 7b4 EEHITE

Unit: mm (inch) Scale 3/2

T-90-20

/ PRI msonaon
iy gy

|
&

||-|-|-|-|-|-|-|-|-|-|-|-.

o

*ZpP-28

35.58 (1.%0
36.57max(1.440max)

b

LR ALL

0.5028-
(0.02023:338)
OO ) O ;B
LU U U vy y U Uy i

* ZP-40

(] ’: £
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*
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