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MB84256A-70-X/-70LL-X/-10-X/-10LL-X
CMOS 256K-BIT LOW-POWER SRAM

32K Words x 8 Bits CMOS Static RAM for Extended
Temperature Operation

The Fuijitsu MB84256A-X is a 32,768 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and may be maintained in any state for an indefinite period of time. Allpinsare
TTL compatible and a single +5 V power supply is required.

The MB84256A-X has low power dissipation, low cost, and high performance, and itis
ideally suited for use in microprocessor systems and other applications where fast
access time and ease of use are required.

PLASTIC PACKAGE

DiP-28P-M02
e Organization: 32,768 words x 8 bits
o Access time: 70 ns max. (MB84256A-70/-70LL-X)
100 ns max.  (MB84256A-10/-10LL-X)

* Operating tempaerature: —40°C to +85°C

o Static operation: no clock required

o TTL compatible inputs and outputs

* Three-state outputs

® Single +5 V powaer supply 10% tolerance

o Low power consumption:
1.1 mW max. (CMOS standby)
16.5 mW max. (TTL standby)

¢ Data retention: 2.0 V min.

PLASTIC PACKAGE
DIP-28P-M04

PLASTIC PACKAGE

¢ Standard 28-pin Plastic Packages:

DIP (600 mil) MB84256A-xx(LL)P-X
Skinny DIP (300 mil) MB84256A-xx{LL)PSK-X
SOP (450 mil) MB84256A-xx(LL)PF-X
TSOP (Normal bend) MB84256A-xx(LL)PFTN-X PIN ASSIGNMENT
TSOP (Reverse bend) MBB84256A-xx(LL)PFTR-X
. . A 1 28 Voo
Absolute Maximum Ratings (See Note) = P 2z W
LY = Y 26 As
Rating Symbol Value Unit al]. %3 A
A s 2 A
Supply Voltage Vee -0.510+7.0 \'J ade 2; =
Input Voltage Vin ~0.5 to Vo +0.5 v L 1 Topvew & [ &6
Al] e 21 A
QOutput Voltage Vio -0.5t0 Vg +0.5 \') ads wh &
Temperature Under Bias Toias —40 to +85 °C jad= R 18[3 vos
vo.q n 183 vo;
Storage Temperature Range Tsta —-4010 +125 °C 1o, 12 =
. . . . Vo] 13 16 Vo,
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. oo 14 150 vo.
Functional operation should be restricted to the conditions as detailed in the operation

sactions of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

FPT-28P-M02

This device contains circuitry 1o protect the inputs against
damage due 10 high static voltages or electric tields. Howsver,
is advised that normal precautions be taken to avoid application
of any voltage higher than maximum rated vottages to this high
impedancs circuit.




MB84256A-70/70LL-X
MB84256A-10/10LL-X

Fig. 1 ~ MB84256A BLOCK DIAGRAM
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TRUTH TABLE
[ I A MODE o | vorm

H X X Not Selected Isg High-Z

L H H Dour Disable tec High-2

L L H Read lec Dour

L X L Write lec D

CAPACITANCE (Ta = 25°C, 1= THMa)
Parameater Symbol Min Typ Max Unlt

/O Capacitance (Vi = OV} Cio 8 pF
Input Capacitance (Vi = OV) Cw 7 pF
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MB84256A-70/70LL-X

MB84256A-10/10LL-X
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature Ta —40 +85 °C
(Recommended operating conditions otherwise noted.)
Parameter Symbol Test Condition MBB4256A-T0/70LLAONMOLLX |
Min Max
Isee TS2 Ve 0.2V 0.2 mA
Standby Supply Current —
lsaz CS =V 3 mA
Vin = Viyor Vi
i ) —_— 70 mA
Active Supply Current cct T8 =V lor = OmA
) 70ns Cydle = Min. 90
Operating Supply leca Duty = 100% mA
Current 100ns lout = OmA 80
Input Leakage Curment Iy Vin = 0V 1o Vee -1 1 HA
Vio =0V ito Ve
Output Leakage Cument luo C8=Vw -1 1 pA
OE = V;H or WE = Vi
Input High Voltage Vin 24 Vee +0.3 v
Input Low Voltage Vi -03* 06 v
Output High Voitage Vou low = =1.0mA 24 \
Output Low Voltage Vo loe = 2.1mA 04 v
Note: All voltages are referenced to GND.
+». ~3.0V min. for pulse width iess than 20 ns.
Fig. 2 - AC TEST CONDITIONS
* Output Load * Input Pulse Levels: 0.41t026V
+8v * Input Pulse Rise & Fall Times:  5ns {Transient between 0.8V and 2.2V)
* Timing Reference Levels: Input; V=06V, Vin=2.4V
R Output: Vor=0.8V, Vou=2.0V
i
* Incduding Jig and stray capacitance
Dour
(110) . R R. CL Parameters Measured
R
I G 2 Load | 1.8KQ | 990Q | 100pF | except toz, towz. tonz, torz, twiz, N tunz
LoadIl | 1.8Ka | 990Q SpF terz, torz, terz. torz twiz, and twz
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MB84256A-70/70LL-X
MB84256A-10/10LL-X

AC CHARACTERISTICS

{Recommended operating conditions otherwise noted.)
READ CYCLE *'

MB84256A-70/701.L.-X MB84256A-10/10LL-X
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tac 70 100 ns
Address Access Time *2 tan 70 100 ns
CS Access Time *? tacs 70 100 ng
Output Enable to Output Valid toe 35 40 ns
QOutput Hold from Address Change tom 10 10 ns
Chip Select to Output Low-Z ** ez 10 10 ns
Output Enable to Output Low-Z ** torz 5 5 ns
Chip Select to Qutput High—-2Z *4 tenz 25 40 ns
Output Enable to Output High-Z *¢ tonz 25 40 ns

READ CYCLE TIMING DIAGRAM *!

READ CYCLE 1: ADDRESS CONTROLLED*?

tec
ADDRESS >3
ta
tow |
Dour PREVIOUS DATA VALID %X X XA DATA VALID
I
READ CYCLE 2: C5 CONTROLLED*?
|
i "
ADDRESS )?F
"
® b
tagg —————-
towz tenz
oF \t g i
toe » pe— tonz —™
_ o oz = .
Dour Hoh 2z DATA VALID HIGH 2

XA : undefined

Note: *1 WE is high for Read cycle. —_
“2 Device is continuously selected, CS = OE = V..
*3 Address valid prior to or coincident with CS transition low.
“4 Transition is measured at the point of $£500mV from steady state voltage with specified Load Il in Fig. 2.



MB84256A-70/70LL-X

MB84256A-10/10LL-X
WRITE CYCLE *™?
MB84256A-70/70LL-X MB84256A-10/10LL-X
Parameter Symbol Unit
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 ton 0 [¢] ns
Write Pulse Width twr 50 60 ns
Address Setup Time tas 0 0 ns
Write Recovery Time ¢ _lwm 5 ns
WE to QOutput Low-Z ** twiz 5 ns
'WE to Output High-Z * twiz 25 40 ns
WRITE CYCLE TIMING DIAGRAM *' *?
WRITE CYCLE 1 : WE CONTROLLED
twe
e
ADDRESS
Lw p— tyr—n
OE
tew
S A A L
jo— s twe
We NN A
o — tow—>] ton
- HIGH-2
D allams & DaTAVAUD 5
twnz F—T . twiz "
HIGH-Z
Ocur XXX XXX X
m : Undefined

Note: *11f OE, CS 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 It CS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycles 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 1in Fig. 2.
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MB84256A-70/70LL-X
MB84256A-10/10LL-X

WRITE CYCLE TIMING DIAGRAM *' *2

WRITE CYCLE 2 : £3 CONTROLLED

twe *3 -]
ADDRESS
|
taw
OF
h-ns- [ tow e
—
T i
twe
AN NN 0/ /[
o tow o] | tox —
HIGH-Z y HIGH-Z
toz twhz *S
HIGH-Z {\ HIGH-Z
Dour b

m : Undefined

Note:
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*1 1f OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to
the cutputs must not be applied.

*2 It 5 goes high simultaneously with WE high, the output remains in high impedance state.

*3 All write cycles 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 11in Fig. 2.




MB84256A-70/70LL-X
MB84256A-10/10LL-X

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage *t Vor 20 55 v
Standard 0.001 0.05 mA
Data Retention Supply Current *2 lor
LL-Version *3 1 50 pA
Data Retention Setup Time tors 0 ns
Operation Recovery Time R tac ns
Note: *1C3 2 Vg -0.2V
*2Vor=3.0V, CS 2 Vpr 0.2V
*3 Von = 3.0V, Ta = 40°C
DATA RETENTION TIMING
DATA RETENTION
| Data Retention Mode
Vee
45V v, 4.5V
DR
| N ———
tors ta
CS2 Vor 0.2V
&5 22v
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MB84256A-70/70LL-X
MB84256A-10/10LL-X

PACKAGE DIMENSIONS

(Suftix: P)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No. : DIP-28P-M02}

alslainisinislislisiainlislisl 15MAX
/
‘/ ,5;3:.010 . i
INDEX L | {12.8:0.25) 600(15.24)TYP
| —
U U uULI UL guy
Lw1 407" 008135,737020) | 10102002
-012 -0.30 (0.25+0.05)
—j F=— .062(1.58)MAX — }=03977%° 10.99705%)
il ]
0 ] .195(4.96)MAX
1 J118(3.000MIN
-100{2.54) K p L .018+,003
000 ]._l J o —a-J Ptacy 020{0.511MIN

11.527959)

Dimensions in
€©1988 FUJITSU LIMITED D28006S-2C

inches (mitlimeters)

(Suffix: P-SK)

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

1392+ 008

+0.20
- 01213536 o 3o‘v_——"1

T ol S e S e N s 0 e S e S s T e D s S e T s O e S o 1 .
INDEX-1 i T
260+ 010 .300(7 62)

O O (6.60£0.28) TYP

9 i i
NOEX 2 o T T O T T T T W o 7 — et
I 034‘ 012 JLosm 012 010=+.002]
(086783 30) (127°830, 10.25+0.05)

mEaBeEsEesBaBaBslaBulE 207(5.25) MAX
oHHHHHHA R {
J 118(3.00) MIN
7050(17727) . - 100(2 541 _ 018+ 00 018+.003 020(0.51) MIN
MAX TYP (0.46+0.08)
Dimensions in
© 1988 FUNTSU LIMITED D28018S-2C inches millimeters)
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MB84256A-70/70LL-X

MB84256A-10/10LL-X
PACKAGE DIMENSIONS (Continued)
(Suffix: PF)
28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX
(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
r-—— 6997 91%117.751 228 (STAND OFF)
J
HAAARARAAAAAARAA -
465+ 012
(11.80+0.30) 402+.012
339+ .008 {10.20+0.30)
C{'NDEX 8 so;o 20)
HEHOHOHEHEHD —— 951s 008
1 (0.80+0.20)
050(1.27) | 018+.004
TYP j (0.45¢o. .006 1 .002
. -~ __ 10153008,
i Details of "A” part |
,,,,,,,,,,,,,,, ! 008(0.20) |
idlnininisinisininiaiainl i ;
| I
=[ oot ] | f i !
i .024(0.60) :
t~—— 650(16.51) REF : .007(0.18) |
| 1 MAX !
I 027(0.68) !
I SR
Dimensions in
©1990 FUNTSU LIMITED F28011S-4C inches (millimeters)
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MB84256A-70/70LL-X
MB84256A-10/10LL-X

PACKAGE DIMENSIONS

(Suffix: PFTN)

(Continued)

PIN ASSIGNMENT
(NORMAL BEND)
& » 21 [ Aw
A 2 2038
Al 193 vo,
ALy 2 183 vo,
As] 28 17|33 1o,
WEL] 27 16 [ 10,
Vec ] 28 (MARKING 15| vO,
= IR D P
A 2 133 0
d= K 123 vo,
[y = ) 13w,
A s =
(= K s A
FPT-28P-M03 s i =1
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(Case No. : FPT-28P-M03)
733 ol ‘T Details of "A” part —1
) | |
A g ! _014(035) |
= o~ MAX i
s o] NDEX ! =
RN >/ Q .
= 00!
LEAD No mj>/§=: A~ MAX
A a0 008101 s),lm, 010025
7’ 3 T ]
- 228 +.008 - |.__316+.008
i (13.40+0.20) ‘ (8.00+0.20)
__ _Ae5+008 | -.:281(7.15) 050(1.27) MAX
[‘ (11.8010.20) i .006 : .002 REF (SEATED HEIGHT)
3 J \ [ ©1520.05)
A A sulalulnlalafafaolalula 2R NN
T | »
[ R T Yy Py 0217(0.55) 00} MIN
‘ 1l _ooaw1o ] TYP = ~ (STAND OFF)
| ot 20R00 (6] cosi009 ]
: 4881 008 | 0204004 0.20:£0.10) @ Va9 ™ |
(1240t 020} = {05061010)

© 1990 FUIITSU LIMITED F28018S-3C

Dimensions in
inches {millimeters)

5-24




MB84256A-70/70LL-X
MB84256A-10/10LL-X

PACKAGE DIMENSIONS (Continued)

Suffix: PFTR)

PIN ASSIGNMENT
(REVERSE BEND)
Ay 7 s A
AlCe sEaA
Al s 103,
= 1P vo,
=K 12310
AeC] 2 13 vo,
AC] 1 (MARKNG 14 L GND
Vee O 28 FACE) 4500,
WE) 27 1623 V05
Al 26 173 v,
Al s 18| vo,
L= F2 191 VOs
% Oz 21T
FPT-28P-M04 Az e
BOTTOM VIEW

28-LEAD PLASTIC FLAT PACKAGE
(Case No. : FPT-28P-M04)

Details of “A”’ part

@\ { .014(0.35)
= | B I MAX |
@ ' :& i
\5 ﬁ 1.006(0.15) |
T MAX |
LEAD No. (I | MAXT
= .006(0.15) .010(0.25)
/g ! TH= !
@ U |
281(7.15)
REF
‘ 488:£.008 L 020+.004 021710551 |
I ! 3
\ (12.40+0.20) ! {0.50+0.10) P
=] 008010 | | 008004 ——r—
L | - 1’ 02010 121.0040.09 @ |
ﬁ.r——ﬁf """""""""" : {ﬁ n'lnnunrlluln ]
| || [_006+002 \ : | 1.0500.27) max
| o 4653008 | 10.15+0.08) 315+ .008 (SEATED HEIGHT)
L f11.80+ 020 (8.00£0.20] 0(0) MiN
*m—“\ (STAND OFF)
Dimensions in
© 1990 FUNTSU LIMITED F28079S-3C inches (millimeters)
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Extended Temperature Range SRAMs Static RAM Data Book
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