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MB84256A-70/70L/70LL/-10/10L/10LL/-12/12L/12LL/-15/15L/15LL
CMOS 256K-BIT LOW POWER SRAM

32K Words x 8 Bits CMOS Static Random Access Memory
with Data Retention

The Fujitsu MBB4256A is a 32,768 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory utilizes asynchronous
circuitry and may be maintained in any state for an indefinite period of time. All pins are
TTL compatible and a single +5 V power supply is required.

The MB84256A has low power dissipation, low cost, and high performance, and it is
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
o Organization: 32,768 words x 8 bits
* Access time: 70 ns max. (MB84256A-70-/-70L/-70LL)
100 ns max. (MB84256A-10/-10L/-10LL)
120 ns max. (MBB84256A-12/-12L/-12L1)
150 ns max. (MB84256A-15/-15L/-15LL)

* Static operation: no clock required

* TTL compatible inputs and outputs

e Three-state outputs

¢ Single +5 V power supply £10% tolerance

* Low power standby:
CMOS level 5.5 mW max. (MB84256A-70/-10/-12/-15)
0.55 mW max.  (MB84256A-70L/-70LL/-10LL,
-12L/-12LL/-15LL)

PLASTIC PACKAGE
DiP-28P-M04

PLASTIC PACKAGE

TTL level 16.5mWmax.  (MB84256A-70/-70L/-70LL/-10L/~10LL, . FPT-26P-M02
-12/-121-12L-15L/-15LL) TSOP packages: PFTN/PFTR
¢ Data retention: 2.0 V min.

* Standard 28-pin Plastic Packages: PIN ASSIGNMENT

DIP (600 mil) MB84256A-xx(LAL)P

Skinny DIP (300 mil) MB84256A-xx(LLL)PSK
sopP MB84256A-xx(LAL)PF I 28 Veo
TSOP (normal bend) MB84256A-xx(LLL)PFTN = ; -k W
TSOP (reverse bend) MB84256A-xx(LLL)PFTR e =
A . 23 A
" . A s =Y
Absolute Maximum Ratings (See Note) = =1
A,y o
Rating Symbol Value Unit ME . ToPVEW 2 g s
Supply Voltage Vee —051047 v Ao 2 &
AL 10 183 1o,
Input Voltage Vin —0.510 Ve +0.5 v vo. ] 1 83 1o,
Output Voltage \/ ~0.5 to Vg +0.5 v Lo 12 7B %

P g 0 e Vo 13 18 1o,
Temperature Under Bias Taas —40 to +85 °C GND[] 14 15|33 vo
Storage Temperature Range Tsta —40to +125 °C

Note: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation m?%r: :i;w‘cﬂvvz;: ;m fs;.l{épﬂf d:aalon::e vor &
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 3 applicatio
tended periods may affoct devics reliabillty, ﬁ;w#ﬁﬁfmm? e votages 1l High
ance circul
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MBB84256A-15/15L/15LL

Fig. 1 - MB84256A BLOCK DIAGRAM
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TRUTH TABLE
i I MODE T VO PIN
Wl x| x Not Selected las High-2
L H H Doyr Disable lec High~-Z
L L H Read lec Dour
L X L Write leo Div

CAPACITANCE (Ta = 25°C, (= 1MH)

Parameter Symbol Min Typ Max Unit
/O Capacitance (Vio = OV) Cuwo 8 pF
Input Capacitance (Vy = 0V) Cw 7 pF
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MB84256A-70/70L/70LL

MB84256A-10/10L/10LL
MBB84256A-12/12L/112LL
MB84256A-15/15L/15LL
RECOMMENDED OPERATING CONDITION
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Ambient Temperature 1 T 0 70 C

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

MB84256A-70LT0LL
MB84256A-70/10
Parameter Symbol Test Condition nas NOLAOLLAZLAZLL | Unit
Min Max Min Max
lsas CS 2 Vee-0.2V 1 0.1 mA
Standby Supply Current —
lss2 CS =V 3 3 mA
N Vin = Vi or Vi,
[ — 60 60 mA
Active Supply Current et T8 = Vu_lour = OmA
! -70 Cydle = Min. 80 80
Operating Supply loca Dzry = 100% mA
Current 101215 lour = OmA 70 70
Input Leakage Current lu Vi =0V 1o Ve -1 1 -1 1 HA
Vio =0V to Ve
Output Leakage Current lwo TS=vu -1 1 -1 1 WA
OF = Vy or WE = Vi,
Input High Voltage Vi 22 Vee +0.3 22 Vee +0.3 v
Input Low Volitage Vi =S.0° 08 -30° 0.8 v
Output High Voitage Vo low = ~1.0mA 24 24 v
Output Low Voltage Voo loL = 2.1mA 04 0.4 v
Note: All voltages are referenced to GND.
*: —3.0V min. for pulse width less than 20 ns.(V,. min. = —0.3V at DC level.)
Fig. 2 - AC TEST CONDITIONS
* Output Load sy * Input Pulse Levels: 06Vio 24V
* * Input Pulse Rise & Fall Times:  5ns (Transient between 0.8V and 2.2V)
* Timing Reference Levals: Input; Vi =08V, Viy=2.2V
R Output: Vo =0.8V, Vou=2.0V
1
* Including Jig and siray capacitance
Dour
(o) . Ry R, C. Parameters Measured
R
I G ? Loadl | 18KQ | 9900 | 100pF | except tows, touz, tenz, tonz, bz, 8N tunz
Loadll | 18Ka | 900 SpF oz, towz: tonz, tonz, twiz, and twwz
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)
READ CYCLE *

MB84256A- MB84256A- MB84256A- MBB84256A-
Parameter Symbol |__TO7OL7OLL | 1010LAOLL | 12M2LA42LL 151SLASLL | yait
Min Max Min Max Min Max Min Max
Read Cycle Time [ 70 100 120 150 ns
Address Accass Time *2 taa 70 100 120 150 ns
TS Acoess Time * tacs 70 100 120 150 ns
Output Enable to Output Valid toe 35 40 50 80 ns
Output Hold from Address Change ton_ 10 10 10 10 ne
Chip Select to Qutput Low-2Z *4 lez 10 10 10 10 ns
Output Enable to Output Low-Z *4 torz 5 5 5 5 ns
Chip Select to Output High-Z *4 torz 25 40 40 50 ns
Output Enable to Output High-Z *4 tonz 25 40 40 50 ns
READ CYCLE TIMING DIAGRAM ™'
READ CYCLE 1: ADDRESS CONTROLLED*?
tac
ADDRESS
™ |
ton |
Dour PREVIOUS DATA VALID DATA VALID
READ CYCLE 2: TS CONTROLLED*
tac
ADDRESS >
taa
o \E .
! tez lucs tenz
OE ONONNNN Z ( =2
toe ro— loiz —
jo— to, —
- |GH-
Dour HIGH Z DATA VALID H Z
m : Undefined

Note: *1WE is high for Read cycle. -
*2 Device is continuously selected, CS = OE = Vi..
*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 IT in Fig. 2.
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MB84256A-70/70L/70LL

MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL
WRITE CYCLE *'*?
MB84256A- MBB84256A- MB84256A- MB84256A-
Parameter Symbol | _707OL7OLL | to0LoLL | 12dzlmzll | 15A5LASLL | yan
Min Max Min Max Min Max Min Max
Write Cycle Time *3 twe 70 100 120 150 ns
Address Valid to End of Write taw 50 80 85 100 ns
Chip Select to End of Write low 50 80 85 100 ns
Data Valid to End of Write low_ 25 40 45 50 ns
Data Hold Time tow 0 0 0 0 ns
Write Pulse Width twe 50 60 70 90 ns
Address Setup Time s 0 0 0 0 ns
Write Recovery Time *4 twr 5 5 5 5 ns
WE to Qutput Low-2 *5 twiz 5 5 5 5 ns
WE to Output High-2Z *3 [ 25 40 40 50 ns
WRITE CYCLE TIMING DIAGRAM *' *?
WRITE CYCLE 1 : WE CONTROLLED
twe
ADDRESS
tw fo— tun—4
OF
| ew
S N :\\L WP IS4
jo—txs twe
WE \\_
tow tou
D HIGH-Z ,: DATA VALID : HIGH-Z
twnz fa—wn oz

Do _X X X X X X X 2

m : Undefined

Note: *1If 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 cycle are determined from last address transition to the first address transition of the next address.
“4 twn 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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MBB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

WRITE CYCLE TIMING DIAGRAM *' *2

WRITE CYCLE 2: TS CONTROLLED

ADDRESS X !
I 4
e OO 77777777

HIGH-Z
Dw

P N

HIGH-Z
DATA VALID s_

s
touz twnz *%

HIGH-Z HIGH-Z

m : Undefined

Note: *1 It OE, CS are in the READ Mode during this period, 11O pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.
21TS 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 +500mV from steady state voltage with specified Load 11 in Fig. 2.
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MBB84256A-15/15L/15LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage ** Vor 20 55 v
Standard 1.0 mA
Data Retention Supply Current *2 L-Version lor 1.0 50
uA
LL-Version *3 1.0 50
Data Retention Setup Time tors 0 ns
Operation Recovery Time ta tac ns
Note: *1CS2 Vo 0.2V
*2 Vor = 3.0V, CS 2 Vpa 0.2V
*3 Vor = 3.0V, Ta = 40°C
DATA RETENTION TIMING
DATA RETENTION
| Dala Retention Mode
Veeo
45V Vo 45V
e —————— PO
tors tr
€82 Vo 0.2V
cs 22v 22V
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS

(Suffix: P)

{CASE No. :

00 000O0NoOfn[00n

INDEX

1Y

o000 goUogogood

+.008 +0.20
1.407 "oy 2(35]3‘“.30 )

——1 h -062(1.58)MAX
|

|

.543:.010
{13.8:0.25)

|- 0397020

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
DIP-28P-M02)

15°MAX

il

600({15.24)TYP

.010+.002
(0.25+0.05)

(0.99259)

[l

\ T
_L 196(4.96IMAX

118(3.00MIN

il

© 1988 FUJITSU LIMITED D28006S-2C

.100(2.54) 0607020 .0181,003
TvP

1.62°0.50, (0.4610.08)
B

-020(0.51)MIN

Dimensions in
inches (millimeters)

(Suftix: P-SK)

{Case No. : DIP-28P-M04)

008, 020
————1.3927 3% 35367 ] 30)‘—7
T o T ol Y e e T s T e Y o O e O

—

28-LLEAD PLASTIC DUAL IN-LINE PACKAGE

© 1988 FUNITSU LIMITED D28018S-2C

INDEX-1
260+ 010 .300(7.62)|
» O O (6.60+0.25) TYP
INDEX-2
T T T 57 G G BT G 07 OF .7
+.012 +.012
2o | . %%-0 [0.25£0.05)
+0.30, +0.30, . -
(086~O ] 11.2770 )
\ ‘
7 ‘ 207(5.25) MAX
1 ‘ t 118(3.00) MIN
1
050{1-27) 100(2.54) " | _018+.003 020(0.51) MIN
MAX ! TYP {0.46+10.08)

Dimensions in
inches {(millimeters}
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACK;)AGE DIMENSIONS (Continued)

(Suffix: PF

28-LEAD PLASTIC FLAT PACKAGE 110(2.80) MAX

(Case No.: FPT-28P-M02) (SEATED HEIGHT)
0(0) MIN
e 699700001775 7028 [(STAND OFF)
HAHARAAAAAAAAR
[ 465+.012 T
(11.80+0.30) 402+.012
()l/Nuex (52?,182?,, (10.20+0.30)
iEEELEEEEEE:E L §80:090
" 053:’;27; (ﬂ:if?g)wﬁ@j .006 +.002
. {0.15+0.05)

N R Tl Dl ot ,

.008(0.20)

iiniaininininiaininizinin in

! i
| I
| |
| |
1 (
: T -?_#: [

[~ 004(0.70) i g-] ) X
i .024(0.60) :

650(16.51) REF : .007(0.18)
|

i |

] !

MAX
.027(0.68)
o —

Dimensions in

©1990 FUNITSU LIMITED F28011S-4C inches (millimeters)
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

PIN ASSIGNMENT

{NORMAL BEND)
[ = P 21 Aw
] 2015
[ = °N 19| Vo,
Al 25 183 vo,
all= E 173 vo,
WE 27 16 |3 VO,
Voo ] 28 (MARKING 45 [ VO,
Ay RacR B
Ax] 2 13 v,
AL s 23 vo,
L= P 11 [ vo,
AlC]s 10 A
ads [Jm Y
Ay
FPT-28P-M03 i sP
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-28P-M03)
@ [ Dewlsof A pat |
Ny } 0141(0.35) |
=] I - TMax |
. = moex | ! i
@\Z O | ] 1
= | |1 o0610.15)
LEAD No. (D/; \ A max |
=] . |
= e 006(0.15) 010(0.25)
/:: A \L f \H‘ '

528+.008 |. .315=.008
{(13.40£0.20) (8.00~0.20) ‘
I .465=.008 281(7.16) | 0501(1.27) MAX
I (11.80-:0.20) 006+ .002 REF ; l (SEATED HEIGHT)
i {0.16+0.05)
( | y
d""f““’”‘ _’_77777777{7&, IIIlIIII!II]IIIlIIIII )]
504 oafb"j 0217 (0.55) oy MIN
] 004{010) TYP ; ISTAND OFF)
o208 000 5] 00410.00) ¥
poZim T 004(0.09) M
488+.008 ) 020+.004 (0.2010.10) © = J
! {12.40£0.20) M 0.50+0.10)

© 1980 FUIITSU LIMITED F28018S-3C

Dimensions in
inches (millimeters)
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MB84256A-70/70L/70LL
MB84256A-10/10L/10LL
MBB84256A-12/12L/12LL
MB84256A-15/15L/15LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)

PIN ASSIGNMENT
(REVERSE BEND)
A, ] = %
[ = I s A
L = ¥ wBPa
A 1 [ vo,
ol = K] 1210,
An 2 13310,
A1 MARKNG 14 GND
V] s FACE) b5,
WEL] 27 18 [ VO,
As[] 26 173 vo,
[Ny =] 18 [ vO;
[y= E) 19 [ 10,
gg‘: 2 208
(== §-2] 2t 1A,
FPT-28P-M04 LA
BOTTOM VIEW
28-LEAD PLASTIC FLAT PACKAGE
(Case No. : FPT-28P-M04)
["7 " Detaits of A" part |
: .014(0.35) |
| . VA
| =y |
! 006(0.15) |
" mMax |
| [006(0.15) I .0100.25) }
b0 J
281(7.15)
488+ .008 020+.004 e
488+ | 020,
(12.4020.20] {0.50£0.10) Q21 ro 58
(=] 00410.10) ] 008+ .004 -
[Gz0z0.10f (21004009 ® |
X" ATty
i :006:+.002 050(1.27) MAX
485+ 008 {0.15+0.05) 315:.008 {SEATED HEIGAT)
(115802020 r (8.000.20) 0(0) MIN
‘ 13.4020.20) 1 (STAND OFF)
Dimensions in
©1990 FUNITSU LIMITED F280195-3C inches {millimeters)
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Low-Power CMOS SRAMs Static RAM Data Book
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