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DATASHEET —

o8
FUJITSU

MB84256A-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 Fujitsy MB84256A is a 32,768—word by 8-bit static random access memory fabricatedwith
a CMOS silicon gate process. The memory utilizes asynchronous circuitry and may be
maintainedin any state for an indefinite period of ime. All pins are TTL compatible, and a single
+5V power supply is required.

The MBB84256A 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.

Crganization: 32,768 x 8 bits
Fast accass time: 70ns max.  (MBB84256A-70/-70L/-70LL)
100 ns max. (MBB84256A-10/-10L/-10LL)

Completely static operation: No clock required
TTL compatible inputs/outputs

Three state outputs

Single +5V power supply, 110% tolerance
Low power standby:

CMOS level: 5.5 mW max. (MBB4256A-70/-10)
0.55 mWmax. (MB84256A-70L/-70LL/-10L/-10LL)

TTLlevel: 165mWmax. (MB84256A-70/-70L/-70LL/-10/-10L/-10LL)

¢ Data retention: 2.0V min.
* Standard 28—pin Plastic Packages:

DIP (600mil) MB84256A-xx(LULL)P
Skinny DIP (300 mil)  MB84256A-xx(L/LL)P-SK
SOP MB84256A-xx(LULL)PF

TSOP {normal bend)  MB84256A-xx(L/LL)PFTN
TSOP (reverse bend) MB84256A-xx(L/LL)PFTR

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Supply Voltage Vee —O.s.to +7;.0 V v
Input Voltage VN —0.510 Ve +0.5 v
Qutput Voltage Vio —0.510 Vg +0.5 v
Temperature Under Bias Trias —10to +85 °C
Storage Temperature Tsta —40t0 +125 °C

PLASTIC PACKAGE
DIP-28P-M02

(e
W
| '“‘“\\,

PLASTIC PACKAGE
DiP-28P-M04

SOP PACKAGE; See Page 5-14
TSOP PACKAGE; See Page 5-15, 5-16

PIN ASSIGNMENT

Ay 1 28 Veo
A 2 27AWE
A; O3 26 Ayq
Ae O 25 As

As s 247 Ag

A O 23] Aqy
Ay 47 220 TE
A Os TOP VIEW 213 A
Ar 9 203 TS,
Ay ] 10 1917 110,
11Oy 3 11 183 10,
o2 T 12 17 [ VOs
0y O 13 16 [ 1105
GND L 14 153 1O,

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.

Copyright ©1982 by FUJITSU LIMITED

B 374975k 0005991 117 WA

This device contains circuitry to protect the inputs against
damage due to high static vohages or electric fiefds. However,
it is advised thal normal precautions be taken to avoil
application of any voltage higher than maximum raled voltages
1o this high impedance circuit.
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

Fig. 1 - MB84256A BLOCK DIAGRAM

A0 O0———--—- 0 VCC
A2 O . ® *+—-0 GND
A3 O—— ADDRESS ROW 256 x128x 8

A4 O BUFFER DECODER MEMORY CELL ARRAY
AS Ot . .
A O
A7 O——

TCS * o »

A10 Om——— ° 10 GATE &
ADDRESS

L e
miz BUFFER : COLUMN DECODER
A13 o————
Al4 O]

T cS * @ o

OF O]l I

BUFFER DATA VO BUFFER je—CS

B = I

_4|>0— ot s s Wz
s E w2 s W6 KO8

TRUTH TABLE
Cs | OE | WE MODE T YO PIN
H X X Not Selectad High-Z
L H H DOUT Disable KC High-Z
L L H Read icc DOUT
L X L Write ICC DIN
CAPACITANCE (ra=25°C, 1= 1MHz)
Parameter Symbol Min Typ Max Unit
WO Capacitance (VVO = 0V) cuvo 8 pF
Input Capacitance (VIN = 0V} CIN 7 pF

54
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

RECOMMENDED OPERATING CONDITION

(Referenced to GND)

Supply Voltage

Vee

45

50

55

Ambient Temperature

Ta

70

°C

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Issr | CS2 Vec-0.2v 1 0.1 mA
Standby Supply Current —
'sgg CS= V|H 3 3 mA
. Vi =Vipor vy,
| 50 50 mA
Active Supply Current cC1 TS = Vy lour = OmA
. -70 Cycle = Min. 80 80
Operating Supply lccz | Duty = 100% mA
Current 10 lout = OMA 70 70
Input Leakage Current Iy Vs =0V o Ve -1 1 - 1 HA
Vo =0Vto Vo
Output Leakage Current ILvo E5 = VporOE = Vi or -1 1 -1 1 HA
WE=vi
Input High Voltage Vi ) 22 |Vee +03 22 | Vee +03 v
Input Low Voltage Vi -3.0* 08 30" 08 v
Output High Voltage Vou lon =-1.0mA 24 24 v
Output Low Voltage Vo lo, = 2.1mA 0.4 04 v
Note: All wltages 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
e Output Load sv ¢ Input Pulse Levels: 0.6V io 2.4V
* e Input Pulse Rise & Fall Times:  5ns (Transient between 0.8V and 2.2V)
¢ Timing Reference Levels: Input: ViL=0.8V, Vy=2.2V
R Output: Vou=0.8V, Vou=2.0V
1
* Including Jig and siray capacitance
Dou -
{I/0) “Ri - |. Bz - CL " Parameters Measured
- R -
I C 2 Loadl | 18KQ| 99002 | 100pF | excepticz, tonz. twiz, and twnz
Loadil | 18KQ| 99002 | SpF ter 7, ez, twez, and twhz

BE 3749756 0005993 797 M

Downloaded from Elcodis.com €electronic components distributor

5-5



http://elcodis.com/parts/5971407/MB84256A.html

MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

READ CYCLE *!

m : Undefined

"Read Cycle Time tac 70 100 ns
Address Access Time *2 taa 70 100 ns
T31 Access Time *3 tacs 70 100 ns
Output Enable to Output Valid toe 35 40 ns
Output Hold from Address Change ton 20 20 ns
Chip Sefect to Output Low—Z *4 ez 10 10 ns
Output Enable to Output Low-2 *4 oz 5 5
Chip Setect to Qutput High-2Z *4 tonz 25 40 ns
Output Enable to Output High-Z *4 torz 25 40

READ CYCLE TIMING DIAGRAM *1
READ CYCLE 1: ADDRESS CONTROQLLED*2
|
. tRC -
ADDRESS >
tAA I
#-————— 1OH
DOUT PREVIOUS DATA VALID XXX DATA VALID
I |
READ CYCLE 2: TS CONTROLLED*3
tRC |
ADDRESS %
tAA
cs
oLz ‘ACS, > ICHZ
OF ONONONNNY /|7 ) Z g
{OE ——wto be— tOHZ—]
tOLZ =
DOUT HIGRZ KE DATA VALID HIGHZ

Note: "1 WEis high for Read cycle.
*2 Device is continucusly selected, &3 = OF = VIL.
*3 Address valid prior to or coincident with &3 transition low.

*4 Transition is measured at the point of £500mV from steady state voltage with specified Load I[ in Fig. 2.
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

WRITE CYCLE *1*2

Write Cycle Time *3 twe 70 100 ns
Address Valii 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 tox 0 0 ns
Write Pulse Width twe 50 60 ns
Address Setup Time 1ag 0 0 ns
Write Recovery Time *4 WR 5 ns
WE 10 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 GONTROLLED
tWC »|
ADDRESS
tAW » le— tWR —-|
OE
bt — tCW
—_ =
s N :\\l; A/ Sl
e— tAS + fatr— WP e
WE
tDW ——a{ jo——— tDH

- HIGH-Z
DIN HIGH-Z DATA VALID

tWHZ -

pe—— tWLZ

pout X X X X X X X =

m : Undefined

Note: *11fOE, S5 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 cutputs must not be applied.
*2 If 5 goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition 1o the first address transition of the next address.
*4 1WR is defined from the end point of WRITE Mode..

*§ Transition is measured at the point of £500mV from steady state voltage with specified Load ['in Fig. 2.
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 2 : T8 CONTROLLED
- tWC *3 : »
ADDRESS X
AW
OE
I o wes
— — i
s
WP
NN NN ! 0///// )
u -—tDW~—J 1DH
DIN HIsh 2 gh DATA VALID } i
“C'—Z *5 tWHZ'§ |
SoUT HIGH-Z HIGH-Z
EZ : Undefined

Mote: *11f O, TS are in the READ Mods during this pericd, /O pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.
*2 It TS goes high simultanecusly 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 1500mV from steady state voltage with specified Load Il in Fig. 2.

5-8
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Data Retention Supply Veltage *1 VDR 20 55 v
Standard 1.0 mA
Data Retention Supply Current *2 L-Version IDR 10 50
: HA
LL—-Varsion 1.0 503
Data Retention Setup Time tDRS 0 ns
Operation Recovery Time tR tRC ns
Note: *1 TS 2> VDR-0.2V
*2 VDR = 3.0V, TS 2 VDR 0.2V
*3 IDR = 5 4A max. at VDR = 3.0V, TA = 40°C
DATA RETENTION TIMING
DATA RETENTION
Data Retention Mode
vCC
4.5V VDR 4.5V
L—--—————-—---—--J
tDRS t
CS> VDR-0.2V
cS 2.2v 22y
5-9
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES

ICC1, ICC2 NORMALIZED POWER
SUPPLY CURRENT

ICC NORMALIZED POWER

ISB1, ISB2 NORMALIZED POWER
SUPPLY CURRENT

SUPPLY CURRENT

Fig. 3 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY YOLTAGE

(4 T,l +25l°c
/
1.0
0.8
0.6
40 5.0 6.0

VCC, SUPPLY VOLTAGE (V)

Fig. 5 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY

1 Vo
TA = +25°C
1.3 Voo = 5.0V
110 /
0.9 //
0.8
frasse™
0.7
1 2 3 10 2030

f, FREQUENCY (MHz)

Flg. 7~ NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

{ i i
Vg = 5.0V -

10.0 /

5.0 /

1.0 \7%: e ]
BS2

0.5 //

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

ICC NORMALIZED POWER
SUPPLY CURRENT SUPPLY CURRENT

[SB1, ISB2 NORMALIZED POWER

tAA, tACS, 1OE NORMALIZED
ACCESS TIME

Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE

i vccl-s.o!/

1.1

NN

0.9 .
0.8

0 20 40 80 80
TA, AMBIENT TEMPERATURE (°C)

Flg. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

Ta= +25°C / lasz
1.4 /

lass
1.2

1.0

0.8

oo A
‘Y

4.0 5.0 6.0
VCC, SUPPLY VOLTAGE (V)

Flg. 8 - NORMALIZED ACCESS TIME vs.

SUPPLY VOLTAGE
] | | T
taa. tacs Ta= +25°C
1.2
1.1
1.0
-
0.9 P
0.8

40 45 50 55 6.0
VCC, SUPPLY VOLTAGE (V)
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES (Continued)

1.2

1.1

1.0

ACCESS TIME

0.9

0.8

tAA, tACS, tOE NORMALIZED

Fig. 9 - NORMALIZED ACCESS TIME

vs. AMBIENT TEMPERATURE

i1
Voo = 5.0V

y.

4

/

y

/

rd

/

v

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

1AA, tACS, tOE NORMALIZED
ACCESS TIME

Fig. 10 - NORMALIZED ACCESS TIME

20

1.5

1.0

vs. LOAD CAPACIYANCE

1 | .
Ta= +25°C toe
Ve = 5.0V 7/
/ taa, tacs
Vi

/)

100 200 300 400 500
C., LOAD CAPACITANCE (pF)
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS

(Suffix: P}
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)
16°MAX
0™ ™ ™ O 0 T I r_%
543+.010
(13.800.25)
INDEX .600(15.24)
TYP
_ ] |
N .
™ L -
IPRTEAVEFAPATRTRTRATCAFATREL RN =i’
1407"‘012 (3573_0 30) - .010£.002
520 (0.2540.05)
039 ¥y
.062(1.58) MAX > ~050
: (0.89*9-5)
H L ) .195(4.96) MAX
v
j‘ | J
.118{3.00) MIN
3
. . 060 +:020 .020(0.51) MiN
™ I TYP 0 .018+.003
(1.52:3%0) (0.4610.08)
Dimensions in
©1991 FUJITSU LIMITED D28006S-2C inches (millimeters)

5-12
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MB84256A-70/-70L/-70LL

MB84256A-10/-10L/-10LL
PACKAGE DIMENSIONS (Continued)
(Suffix: P-SK)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)
|l 1.392%- .008 (35. 35+0 20 ) |

-.012

[
______ {7y | 2o7s2smax
.118(3.00)MIN
080(1.27) _H_ 018+.003
MAX " (0.46£0.08) 020(0.51)MIN
TYP
Dimensions in
©1991 FUJITSU LIMITED D28018S5-2C o otars
513
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Sutfix: PF)

FPT-28P-M02
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)
110(2.80) MAX
699*+010 (1775+0.25 i (MOUNTING HEIGHT)
~0087"7"-0.20 0(0) MIN
H l % (STAND OFF HEIGHT)
5 | AHARAAAAAAAARR P
‘ l 465+.012
(11.8040.30) 402+.012
INDEX 339,008 (10.2040.30)
C)/ {8.6010.20)
TR : ~
AHEHHHEHEE 0 & N oo
' ——F  (0.8010.20)
050(1.27) 018+.004 006+.002
H @.005(0.13
i3 (0.4540.10) K 0130) e (0.153005)
| Details of “A" part |
a ! 008(0.20)
= ! =
1 1 >
[ A | |
Hininininie Binlalalat | = ozi(oeod
: Lt } | o708 |
> MAX
_[ =] ,004(0.10)J I .027(0.68) =
| MAX |
.650(16.51) REF ———————— b ————— 4
Dimensions in
©1991 FUJITSU LIMITED F28011S-4C inches (millimeters)

5-14
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

PIN ASSIGNMENT
(NORMAL BEND)
G
'/-. [+ -4 22 2 Ay
Av T 28 20 (TS,
LY = 7 193 10,
AC] s 1 w0,
As ] 26 173 YO
L0 - P 1813 vo,
Vec £ 28 153 YO,
Mg 143 GND
A2 130 1o,
o = 1213 o,
A4 n i o,
AC]s 1w A
ALs ald A,
FPT-28P-M03 rE7 P A
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M03)
r—----—mm—_————————— b |
i Details of "A" part |
: .006(0.15) I
| MAX
] o~ !
| |
| S |
l mfh nam| .014(0.35) |
I ~ MAX :
I |
| 006(0.15) .010(0.25) }
7 - |
L 5281.008 a154.008
{13.4010.20) : oo:o o .043‘_“88;(1.1 0 _+8(1); )
| 465,008 006002 (8.00+0.20) ' '
28%(7.15) (MOUNTING HEIGHT)
r (11.8010.20) (0.15+0.05) F—Rer
1
.0217(0.55) | |
‘H | 004010 TYP al 0(0) MIN
{STAND OFF HEIGHT)
.488+.008 .0204.004 _q}} 004(0.09)® ‘
(12.4040.20) (0.5010.10)
Dimensions in
©1991 FUJITSU LIMITED F280185-4C inches (millimeters)
5-15
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)
PIN ASSIGNMENT
(REVERSE BEND)
Ay 7 8 A
Al]s s [ A
AOs 1w,
Ay : 4 11 4 10,
A s 12 =1 Vo,
As ] 2 1333 o,
A 1 14 [ GND
Voo [ 28 153 vo,
WE ) 27 =
An ] 26 17 21 vo,
Al s 18 [ VO,
A 2e 10 [ VO,
Ay, ] 23 2 335,
FPT-28P-M04 Fe= 2[4
TOP VIEW

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

-l
T

.014(0.35)
MAX
006(0.15) ||| .010(0.25)
Lo o )
.281(7.15)
L 4881 008 ,, 020+.004 REF
.008+.004
(0.50£0.10) % H-&| 00s000@ |
.0217(0.55) _| {0.20x0.10 0{0) MIN
TYP T (STAND OFF HEIGHT)
R
485t | a ! 007 0.17
. 008 +. +0.1
(11.8040.20) (0.1510.05) 315+.008 (MOUNTING HEIGHT) i
528+.008
fe— (8.00+0.20)
(13.4040.20) |
|
Dimensions in ‘
©1991 FUNTSU LIMITED F280198-4C inches (millimeters)
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