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MB84257A-70/-70L/-70LL/-10/-10L/-10LL
CMOS 256K-BIT LOW POWER SRAM

32,768 WORD x 8-BIT CMOS STATIC RANDOM ACCESS
MEMORY WITH DATA RETENTION

The Fujitsu MB84257A is a 32,768—word by 8-bit static random access memory fabricated
with a CMOS silicon gate process. The memory utilizes asynchronous circuitry and may be
maintainedin any state for an indefinite period of time. All pins are TTL compatible, and a single
+5V power supply is required.

The MBB84257A is ideally suited for use in microprocesser systems and other applications
where fast access time and ease of use are required. All devices offer the advantages of low
power dissipation, low cost and high performance.

PLASTIC PACKAGE

DIP-28P-M02

® Organization: 32,768 x 8 bits
® Fastaccesstime: 70 ns max.  (MB84257A-70/-70L/-70LL)

100 ns max. (MB84257A-10/-10L/-10LL)
o Completely static operation: No clock required
® TTL compatible inputs/outputs
® Three state outputs
® Single +5V power supply, £10% tolerance
[ ]

Low power standby:

CMOS level: 5.5 mW max.
0.55 mW max.

(MB84257A-70/-10)
(MB84257A-70L/-70LL/-10L/-10LL)

PLASTIC PACKAGE
DIP-28P-M04

TTLlevel: 16.5 mW max.
o Data retention: 2.0V min.

(MB84257A-70/-70L/-70LL/-10/-10L/-10LL)

SOP PACKAGE; See Page 12

® Standard 28—pin Plastic Packages: TSOP PACKAGE; See Page 13, 14

DIP (600mil) MB84257A-xx(L/LL)P
Skinny DIP (300 mil) MB84257A-xx(L/LL)P-SK
SOP MB84257A-xx(L/LL)PF

TSOP (normal bend) PIN ASSIGNMENT

TSOP (reverse bend)

MB84257A-xx(L/LL)PFTN
MB84257A-xx(L/LL)PFTR

A14 : 1 283 VCC
A O 2 27 WE
ABSOLUTE MAXIMUM RATINGS (see NOTE) A, O3 263 Ays
: . As 34 253 Ag
Rating Symbol Value Unit As s 24[3 As
Supply Voltage Vee 0510 +7.0 v A= 23 A
A; 7 228 cs,
Input Voltage Vin -0.51t0 Vg +0.5 v Ao e TR 215 Ao
: cc +- Ay o 20 TG,
Ap [ 10 193 11O
Vv . 0. 8
Output Voltage 1o -0.5t0 Ve +0.5 v 110, = 11 183 vo,
] o 110, T3 12 17 [ VOg
Temperature Under Bias Teias —101to +85 c 1103 ] 13 16 [ 1/05
GND 3 14 153 /O
Storage Temperature Tste —40 1o +125 °C ¢

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings
are exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

This device contains circuitry to protect the inputs against
damage due 1o high static voltages or electric fields. However,
it is advised that normal precautions be taken to avoid
application of any voitage higher than maximum rated volitages
to this high impedance circuit.
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

Fig. 1 — MB84257A BLOCK DIAGRAM

Ap O———— «——O0 V¢

Ay O————] . ° <«+——O GND
A3 O—— ADDRESS ROW 256 x 128x 8
Ay O———————81 BUFFER DECODER MEMORY CELL ARRAY

Tes

o R I/0 GATE &
O— ADDRESS COLUMN DECODER

AlLo— | BUFFER .

T cSs L ] [ ] [ ]
WEo——] BUFFER DATA /0 BUFFER le— CsS
80— cs> Oy O3 1/Os 1/O7
CS0———oi 110, 1104 WOg  1/IOg

TRUTH TABLE
T3, | cs; | WE MODE OB VO PIN
H X X Not Selected Isg High-Z
X L X Not Selected Ise High-Z
L H H Read lcc Dou
L H L Write lcc Dy
CAPACITANCE (1a - 25°c, 1= 1MHz)
Parameter Symbol Min Typ Max Unit
1/0O Capacitance (Vj,o = 0V) Cio 8 pF
Input Capacitance (VN = 0V) Cin 7 pF
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

RECOMMENDED OPERATING CONDITION

(Referenced to GND)

G Péramétér : Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Ambient Temperature Ta 0 70 °c

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

- MB84257A-70/-10 | MBB4257A-70L/-70LL
Parameter 1 Symbol Test Condition /-10L/-10LL Unit
Min Max Min Max
CS2< 0.2V, T8t > Vec0.2V
IsB1 SV, >r CSa<i 1 0.1 mA
Standby Supply Current (C_Sz_ cc—0.2V or CS20.2V
lsgz S1= VIH orCS2= Vu_ 3 3 mA
. VIN = VlH or VIL ,TS1 = VIL
| g 50 50 mA
Active Supply Current cC1 CS2 = Vi, louT = OmA
. -70 Cycle = Min. 80 80
Operating Supply Icc2 Duty = 100% mA
Current 10 louT = OmA 70 70
Input Leakage Current I ViN =0V to Voo -1 1 -1 1 HA
Viio =0Vto Ve
Output Leakage Current Lo TSt=VyorCS2=V, or -1 1 -1 1 LA
WE =V|_
Input High Voltage ViH 2.2 Ve +0.3 2.2 Vee +0.3 v
Input Low Voltage ViL -3.0°* 0.8 -30° 0.8 \
Output High Voltage VoH lon = —-1.0mA 24 2.4 \
Output Low Voltage VoL loL=2.1mA 0.4 04 \
Note: All voltages are referenced to GND.
* —3.0V min. for pulse width less than 20 ns.(Vy min. = -0.3V at DC level.)
Fig. 2 — AC TEST CONDITIONS
® OQutput Load sV ® Input Pulse Levels: 0.6V to 2.4V
* ® Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V)
* Timing Reference Levels: Input: Vi =0.8V, V|u=2.2V
R Output: VoL=0.8V, Vgu=2.0V
Y
N Including Jig and stray capacitance
Dou
(VO) . Ry Ro CL Parameters Measured
C Rz
I L Load | 1.8KQ | 990Q2 | 100pF except teLz, tohz, twiz, and twhz
Load Il 1.8KQ2 9902 5pF tcLz, toHz, twiz, and twhz
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)
READ CYCLE *1

MB84257A-70/-70L/-70LL MB84257A-10/-10L/-10LL
Parameter Symbol Unit
i Min Max Min Max
Read Cycle Time tRe 70 100 ns
Address Access Time *2 taa 70 100 ns
31 Access Time *3 tacst 70 100 ns
CS2 Access Time *3 tacs2 70 100 ns
Output Hold from Address Change toH 20 20 ns
Chip Select to Output Low-Z *4 tcLz 10 10 ns
Chip Select to Output High-2Z *4 tonz 25 40 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE 1*2
tRc
ADDRESS >
taa
e tOH—hl
Dout PREVIOUS DATAVALID K X X DATA VALID
1 |
READ CYCLE 2*3
tRe >
ADDRESS )%
taa
Cst \} 2 g
p———  {pc g
fe—— tc| ——» . <—-| tchz
Cs2 // // / V‘ f ': \\ \\\
tacs — toHz—m
je——IcL =1 2
HIGH-2Z HIGH-Z
Dout - l@ DATA VALID
DA : undefined

Note: *1WE is high for Read cycle.
*2 Device is continuously selected, T31 =V, CS2 = Vi
*3 Address valid prior to or coincident with CS1 transition low, CSz2 transition high.

“4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

WRITE CYCLE *1*2

MB84257A-70/-70L/-70LL MB84257A-10/-10L/-10LL
Parameter ‘Symbol Unit
: 1 Min Max Min Max
Write Cycle Time *3 twe 70 100 ns
Address Valid to End of Write taw 50 80 ns
Chip Select to End of Write tow 50 80 ns
Data Valid to End of Write tow 25 40 ns
Data Hold Time toy 0 0 ns
Write Pulse Width twp 50 60 ns
Address Setup Time tas 0 0 ns
Write Recovery Time *4 twR 5 5 ns
WE to Output Low—Z *5 twiz 5 5 ns
WE to Output High-Z *5 twHZ 25 40 ns

WRITE CYCLE TIMING DIAGRAM *1*2

WRITE CYCLE 1 : WE CONTROLLED

twe -

tew h— tWR—.| '
5 N A LS

ADDRESS

N
tew
w T TSNS SSS

taw

WE % O\ iy

e tow tpH—
HIGH-Z * HIGH-Z

Din

DATA VALID 5_
<

j——— tyy| ——»

bou X XXX XXX e

twHz

m : Undefined

Note: *11fT51 and CS2 are in the READ Mode during this period, /O pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
*2 If C51 goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 twr is defined from the end point of WRITE Mode.
*5 Transition is measured at the point of 500mV from steady state voltage with specified Load !i in Fig. 2.
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

VYRITE CYCLE TIMING DIAGRAM *1
"© WRITE CYCLE 2 : T31 CONTROLLED

ADDRESS i

: taw \ I
AS WR

{ tow
2 7777 _ OO NN
AN NN —3////////

fa— to -~

DATA VALID IE———HIGH_Z
oLz 2 twHz L

HIGH-Z

N

HIGH-Z

Din

HIGH-Z

Dou

N7

WRITE CYCLE 3: CS2 CONTROLLED

twe ]
|
ADDRESS L

taw - |
s NN W 77777777
CcS2 S‘
WE N w "
NAVARNY S II IO

jae— 1o —
HIGH-Z HIGH-Z
Din — g DATA VALID >
toL3 twHz y,
HIGH-Z HIGH-Z
Dou )
T

Note: *11f TS1, CS2 are in the READ Mode during this period, 1/O pins are in the output state so that the input signals of opposite phase
to the outputs must not be applied.
*2 |f TS1 goes high or CS2 goes low simuitaneously with WE high, the output remains in high impedance state.

*3 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbot Min Typ Max Unit
Data Retention Supply Voltage Vpr 2.0 55 v
Standard 1.0 mA
Data Retention Supply Current *1 L-Version bR 1.0 50
HA
LL—Version 1.0 50 "2
Data Retention Setup Time tDRS 0 ns
Operation Recovery Time tR tRc ns
Note: ‘1 Vcc = VDR =3V
CS1 controlled: TS1 2 Vpg —0.2V (CS2 = Vpr 0.2V or €S2 £ 0.2V)
CS2 controlled: CS2 < 0.2V
*2 Ipr = 5 LA max. at Vpg = 3.0V, Ta = 0°C to +40°C
DATA RETENTION TIMING
DATA RETENTION 1: CS1 CONTROLLED
Data Retention Mode
Vee
4.5V v 4.5V
DR
e e e e e e e e e e e
bR R
s
TS1 2> Vpr 0.2V
Cs1 22V 2.2V
DATA RETENTION 2: CS2 CONTROLLED
Data Retention Mode
Vee
45V Vor 4.5V
| S
lt— DR -—-—.‘ R
s
cs2 ; ; ; _\ 0.4V cs2<0.2v 0.4
L
7
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES

Fig. 3 — NORMALIZED POWER SUPPLY Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE CURRENT vs. AMBIENT TEMPERATURE
& 1 . |
= Ta = +25°C ] Vee =5.0V
S 14 =z 12
E / Or
az g
ww
Ne 1.2 B&J 1.1
2% s N
=0 1.0 :t"o 1.0
s N
o 2> NN
2o 08 oF 09 ~
o= Z5
w
e S o8
- 0.6 8 )
O
Q
4.0 5.0 6.0 0 20 40 60 80
VCC, SUPPLY VOLTAGE (V) TA, AMBIENT TEMPERATURE (°C)
Fig- 5 — NORMALIZED POWER SUPPLY Fig. 6 — NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY CURRENT vs. SUPPLY VOLTAGE
- T 1 T T "
o Ta = +25°C = Ta= +25°C Bs2
1.1 - 1.4
%E Vee = 5.0V 8'- 4 I8s1
o oz / /
o 1.0 w12 -
1] / N
NS oo
20 09 / <3 10
5 s
=4 >
& o8 / 2a o3
=2 ‘ e o~ '
8% 3% 4
Q 0.7 2] 0.6
e — /
m
%]
1 2 3 10 2030 4.0 5.0 6.0
t, FREQUENCY (MHz) VCC, SUPPLY VOLTAGE (V)
Fig. 7—- NORMALIZED POWER SUPPLY Fig. 8 - NORMALIZED ACCESS TIME vs.
CURRENT vs. SUPPLY VOLTAGE SUPPLY VOLTAGE
o T T T T o) T T
; VCC = 50\/ !BS‘l LINJ TA= +25°C
(] 10.0 o] 1.2
Q- <€
o / :,
oy s.0 TS 1
2t =2
SO KB 1.0
5> 28
22 10 L — —3 09 S
oS / 8s2 n<
DD / Q
w0
2 0.5 7 < 0.8
3 R
0 20 40 60 80 40 45 50 55 6.0
TA, AMBIENT TEMPERATURE (°C) VCC, SUPPLY VOLTAGE (V)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES (Continued)

tAA, tACS1, tACS2 NORMALIZED
ACCESS TIME

Fig. 9 - NORMALIZED ACCESS TIME

1.2

1.1

1.0

0.9

0.8

vs. AMBIENT TEMPERATURE

| ]
Vee = 5.0V

pa

y

/

4

/

/

/

4

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

tAA, tACS1, tACS2 NORMALIZED
ACCESS TIME

Fig. 10 - NORMALIZED ACCESS TIME

2.0

1.5

1.0

vs. LOAD CAPACIYANCE

1 |
TA = +25°C
VCC = 5.0V
e

100 200 300 400 500
Cr, LOAD CAPACITANCE (pF)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS

(Suffix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)
15°MAX
Ralalalalalalalalatalalala =
543£.010
(13.8010.25) l
INDEX ; 600(15.24)
TYP
/ —
\_/ i : /
Y { g
IPLINL P I P A P I I W I Iy I I O A O I O A Sy
-« 1407398 (35.73+0-20) - .010+.002
(0.25+0.05)
020
062(1.58) MAX TR
: : +0.50
(0.99*3-50)

j\i .195(4.96) MAX
F

.118(3.00) MIN

(R —

.020(0.51) MIN
.018+.003

(0.4610.08)

1100(2.54) 060 +020 ‘ ’
T TvP .l -0 1

<
(1.5218*50)

Dimensions in
©1991 FUJITSU LIMITED D28006S-2C inches (millimeters)

10
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)

012(35:362530) 15°MAX

b I T s Yl Y e N i N o Yo Yo T e Y e Y e Y e Y

INDEX-1

}
N 260+.010 .300(7.62)
O O (6.60+0.25) TYP
INDEX-2 LA LA m PP LT BT R U B B i
012 +.012
;l] %% J 1 9500 010£.002
- (0.86%0-30) (127:8-30) (0.25%0.05)

U I -

(0.460.08) .020(0.51)MIN

.050(1.27)
—_— T
MAX

Dimensions in
©1991 FUJITSU LIMITED D28018S-2C inches (millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PF)

FPT-28P-M02

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)

.110(2.80) MAX
010 +0.25 (MOUNTING HEIGHT)
o 69977 - (17.75 e —
-.008 -0.20 0(0) MIN
; (STAND OFF HEIGHT)
HHAHAAAAAAAAAR T
!
Pl
465%.012
(11.80%0.30)
402+.012
INDEX .339£.008 (10.2040.30
O/ (8.60£0.20) )
HHHHHGGEEHAG N e
- Y —  (0.80+0.20)
.050(1.27) .018+.004 . 006+.002
(3.005(0.13 e ——
TYP (0.45+0.10) '¢'| )®| (0.15+0.05)
________ A
etails of "A” part
i- Details of “A |
A" I .008(0.20) |
— | & |
l| ! ! 1\ | |
AlF 7 [ 7T 024(0.60) |
= | | .007(0.18) |
L{ =] 004(0.10) I MAX |
X . I .| .027(0.68) |
‘
| TTTTMAX |
650(16.51) REF ———————»| o J
Dimensions in
©1991 FUJITSU LIMITED F28011S-4C inches (millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Sutfix: PFTN)

PIN ASSIGNMENT

(NORMAL BEND)
CSs; 20 2113 Ao
Ay 23 20 TS,
Ag F 24 193 vog
As] 25 183 vo,
A3 26 17|33 vog
WE ] 27 16 |23 V05
Vee CF 28 153 VO,
A 1 143 anp
A2 2 13 v03
A7 s 123 vo,
AT 4 11 [ VO
As 5 103 Ao
Al s 9 Ay
FPT-28P-M03 A3 7 8[ A2
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M03)
- T |
| Details of "A" part I
® D | | 008015) |
! ] MAX |
== =
@) = INDEX = : 1 :
==} —]
= x
=0 E S =u .
= =2 [ _U’HJ::] 014(0.35) |
= el = | MAX |
| .
@/F : 1006(0.15) .010(0.25) :
S |
14 .5284.008 515+ 008
(13.40%0.20) — 043+.oo7(1 10*0"7)
5 465+.008 006+.002 | (8.00%0.20) —°-0021- 7005
[- (11.8020.20) (0.1520.05) K 281(7.15) (MOUNTING HEIGHT)
L REF l
e L5
.0217(0.55) _| | ‘
7| .004(0.10) e 0(0) MIN
(STAND OFF HEIGHT)
.488+.008 .020+.004 .008+.004 ——
@ | .0040.09® |
(12.40+0.20) (0.500.10) (0.20+0.10)

©1991 FUJITSU LIMITED F28018S-4C

Dimensions in

inches (millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)

PIN ASSIGNMENT
(REVERSE BEND)

©1991 FUJITSU LIMITED F28019S-4C

A3 7 s [ A2
Asd 6 [ A
AsC s 1w A
A 4 1 ] V0,
A s 12 3 VO,
A2 T} 2 13 =] VO3
7Y = B 14 [ GND
Vee[] 28 15[ vo,
WEL] 27 16 [ vOs
Az 26 17 [ vog
Al 25 18 ] VO;
Ag ] 24 19 [] VOg
Ay 1 23 20 [ITE,
FPT-28P-M04 Cs20q 22 213 Ao
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M04)
o
| Details of "A" part i
| .006(0.15) |
l MAX |
| T 3
| l
| - y— 014(0.35) |
LEAD No. | T MAX :
j |
|
: .006(0.15) 010(0.25) |
+ ‘
(S - !
281(7.15)
.488+.008 020+.004 B REF
» 008+.004 1
(12.40+0.20) (0.50£0.10) i || .004(0.09 !
(0.20%0.10 P 0040 00® |
| =] .004(0.10) _.0217(0.55) | ‘ 0(0) MIN
TYP T | (STAND OFF HEIGHT)
_________ AL % .
465+.008 006.002 " ]]
OO et | 043+ 3071101042
(11.8020.20) (0.15+0.05) " : :
528+ 008 -315+.008 | (MOUNTING HEIGHT)
ittt T (8.00t0.20) |
(13.40£0.20)

Dimensions in
inches (millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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