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256K-BIT (32,768 x 8) CMOS STATIC RANDOM ACCESS
MEMORY WITH DATA RETENTION AND LOW POWER

The Fujitsu MB 84266 is a 32,768-word by 8-bit static random access mem-
ory fabricated with a CMOS silicon gate process. The memory utilizes asynchro-
nouse circuitry and may be maintained in any state for an indefinite period of
time. All pins are TTL compatible, and a single +5 volts power supply is re-
quired,

The MB 842586 is ideally suited for use in microprocesser systems and other
applications where fast access time and ease of use aré required. All devices
offer the advantages of low power dissipation, low cost and high performance.

® Qrganization: 32,768 x 8 bits

Fast access tima: 100 ns max. (MB 84256-10/10L/10LL)
120 ns max. (MB 84256-12/12L/12LL}
150 ns max. {MB 84256-15/15L/15L.L)

Completely static operation: No clock required

TTL compatible inputs/outputs

Three-state outputs

Single +6V power supply, £10% tolerance

Low power standby:

CMOS level: 55 mW max., (MB 84256-10/12/15)
0.55 mW max. (MB 84266-10L/10LL/12L/12LL/
16L/16LL)
TTL level: 16.5 mW max, (MB 84266-10/10L/10LL/1 2/12L/12LL/
16/16L/15LL)

Data retention: 2.0V

Standard 28-pin DIP {600 mit) {Suffix: -P}

Standard 28-pin Bend-type Plastic Flat Package (450 mil} (Suffix: -PF)
Standard 32-pad LCC (Suffix: -CV)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Supply Voltage Vee -0.6 to +7.0 v
Input Voltage Vin -0.5 to Vegt0.56 \
Output Voltage Vour |-0.5to Vgct0.5 \'
Temperature Under Bias Taias -10 to 485 °c
Storage CERAMIC T -65 to +150 o
Temperature Range | p agTIC ST¢ 1 40t +125

CMOS§2621445 Big

-u (,- -\

NOTE: Permanent device damage may occur if 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.

B 37497k2 0007790 7 WA

MB 84256-10/10L/10LL
MB 84256-12/12L/121L
MB 84256-15/15L/15LL

August 1986
Edition 2.0

PLASTIC PACKAGE PLASTIC PACKAGE
DIP-28P-M02 FPT-28P-M02

CERAMIC PACKAGE
LCC-32C-A02

PIN ASSIGNMENT

Araflt 28[Ivee
A2 23WE
AT 26[A1a
AsC]4 257)As
AsCls 24[0As
Adde A
Al? 22158
axds T VR Ba,
A 2008
AaTj10 1911108
g 1o,
1otz 171G
10,013 161705
GNDEH 1500,

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voitage higher than maxi-
mum rated voltages to this high impedance
circuit.
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FUJITSU g 84256-12/12L/12LL
M MmB 84256-15/15L/15LL

Fig. 1 — MB 84256 BLOCK DIAGRAM
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TRUTH TABLE

== | 68 | we SUPPLY
Cs | OE | WE MODE CURRENT | VO PIN
H | x | X |NOTSELECTED Iss HIGH-Z
L | H | H |DOUT DISABLE lee HIGH-Z
L L H | READ fco DouTt
L X L |WRITE lce Din
CAPACITANCE (14 =25°C, = 1 MHz)
Parameter Symbol Min Typ Max Unit
1/0 Capacitance (Vo = 0V} Cio 8 pF
fnput Capacitance (V;y = 0V) Cin . 7 pF
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RECOMMENDED OPERATING CONDITIONS

{Referenced to GND)

Parameter Symbol Min Typ Max 7 Unit
Supply Voltage Vee 4.5 5.0 55 \")
Input Low Voltage ViL 20" 0.8 \
Input High Voltage ViH 2.2 Vect+0.3 \
Ambient Temperature Ta 7 0 70 °c

* 2.0V Min. for pulse width less than 20 ns. (V. Min = -0.3 V at DC level)

DC CHARACTERISTICS®

{Recommended operating conditions otherwise noted.)

MB 84256-10L/70LL/
MB 84256-10/12/15
Parameter Symbol 12L/12LLIBLASLL | ypjt Test Conditions
Min Max Min [ Max
Standby Supply Ise1 1 0.1 mA €S2 Vee-0.2V
Current lsg2 3 3 C5=Viu
Active Supply | 25 45 C8=ViL, Vin=Vin or Vi,
Current ce mA loyr =0 mA
Operating Supply | 70 70 Cycle = Min.,
Current ce2 ) Duty = 100%, lout =0 mA
Input Leaka
Cuprrent * Iu -1 1 -1 1 UA Vin =0V to Vee
Output Leakage Vo =0V to Vee CS=Viy
| - - , .

Current Li/o ! 1 ! 71 HA OE=Viy or WE=V;
QOutput High
Voltage e Vou 24 24 Vv | lon=-10mA
Output Low
Vo|$;e Vo 0.4 0.4 v foL = 2.1 mA

Note: All voltages are referenced to GND

Fig. 2 — AC TEST CONDITIONS
+5V
Rq e Input Pulse Levels: 0.6V to 2.4V
® Input Pulse Rise & Fall Times: 6ns {Transient between 0.8V and 2,2V}
Bour o Timing Reference Levels: Input: V=08V, V|y =22V
110} Output: Vg =0.8V, Voy = 2.0V
e Ra ® Qutput Load
J; * Including Jig and stray capacitance
R4 Ry CL Parameters Measured
Load1 | 1.8Kst| 9909 | 100pF | except toz: toLz. tchzs tonz. twLz and twHz
Load II | 1.8K:| 9900 6pF | toLz: toLz: tcHz, toHz: twiLz and twiz
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FUJITSU  Mmp 84256-12/12L/12LL
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)
READ CYCLE"

MB 84256-10/ MB 84256-12/ MB 84256-15/
Parameter Symbol 10L/10LL 12L/12LL 16L/16LL Unit

Min Max Min Max Min Max
Read Cycle Time tre 100 120 160 ns
Address Access Time "2 tas 100 120 150 ns
€S Access Time "3 tacs ] 100 120 150 ns
Qutput Enable to Qutput Valid toe 40 50 60 ns
Output Hold from Address Change toH 20 20 20 ns
Chip Select to Qutput Low-Z°4*8 torz 10 10 10 ns
Output Enable to Output Low-Z*4°6 toLz 5 5 5 ns
Chip Select to Output High-Z*4'6  touz 40 40 50 ns
Output Enable to Output High-Z*4"® tomz 40 40 50 ns

READ CYCLE TIMING DIAGRAM *?

READ CYCLE I: ADDRESS CONTROLLED*?

s tac
ADDRESS N ]
l—
ton
Dour PREVIOUS DATA VALID K X XX DATA VALID

READ CYCLE II: CS CONTROLLED"3

‘RC

ADDRESS D

tAA
cs NN\ \ N i SN SNN

—tAcs teuz'4'S

Fe—tcLz 45—
GE AN S SN\ N ALV
SoE] . _tonz 43
=—toLz

DouT HIGH-Z jL’X X DATA VALID HiGH2

XA : undenfined

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, €5 = 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.
*5 This parameter is specified with Load I in Fig, 2.
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WRITE CYCLE"1‘?

MB 84256-10/ MB 84256-12/ MB 84256-15/
Parameter Symbol 10L/10LL 12L/12LL 16L/16LL Unit

Min Max Min Max Min Max
Write Cycle Time*3 twe 100 120 150 ns
Address Valid to End of Write taw 80 .| 85 100 ns
Chip Select to End of Write tew 80 85 100 ) ns
Data Valid to End of Write tow 40 45 50 ns
Data Hold Time ton 1] 0 0 ns
Write Pulse Width twp 60 70 90 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time'? twg | B 5 5 ns
WE to Output Low-2'5°6 twrz 5 5 5 ns__
WE to Output High-Z"8'8 twHz 40 40 50 ns

WRITE CYCLE TIMING DIAGRAM "1°2

WRITE CYCLE I: WE CONTROLLED

-3

twe
ADDRESS X X
taw ““Wﬂ.—e—
OE
tow
cs N /777 /7L
\-—IAS——I twe
WE A /
tow *-'—‘DH———‘
HIGH-2 - HIGH-Z
Diy { DATA VALID
t=of twnn25°6 L‘—‘WLZ.SAG

KA : undsfinea

Note: *1 1f OE, CS are in the READ Mode during this period, 1/0 pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied.
*2 |f C§ goes high simultaneously with WE high, the output remains in high impedance state,
*3 All write cycle are determined form 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 1600mV from steady state voltage.
*6 This parameter is specified with Load Il in Fig. 2.
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- MB 84256-10'10L/10LL
_}"U-'"'SU MB 84256-12-12L-12LL
STTE MB 84256415 15L/15LL

WRITE CYCLE II: GS CONTROLLED"1*2
twe—2 —=]
/|
ADDRESS )
|
taw
OE
-tf-é tcw <—tWR1"
T N /i
twp
WE AN /S
|e—1tDWw p—"tDH—=]
Din HiGH-2 4 DATA VALID p—tilSH-Z
toLz *5%6
twhz '8°6
HIGH- HIGH-2Z
Dout z >—
XX : undefined

Note: *1 If OE, 83 are in the READ Mode during this period, /0 pins are in the output state so that the input signals of
opposite phase to the outputs must not be applied,
*2 |f C5 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 twp is defined from the end point of WRITE Mode,
*6 Transition is measured at the point of 2500mV from steady state voltage.
*6 This parameter is specified with Load ILin Fig. 2,
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DATA RETENTION CHARACTERISTICS

{Recommended operating conditions unless otherwise noted)

Parameter - Symbol Min Max Unit

Data Retention Supply Voltage®! Vor 2.0 5.5 v

. Standard 1 mA
Data Retention*? \
Supply Current L-Version oA 50 N

LL-Version®3 5 #

Data Retention Setup Time tors 0 ns
Operation Recovery Time tg tre ns

Note: *1 CS> Vpr-0.2V
*2 Vpg =3.0V,CS 2 Vpr-0.2V
*3 Vpg =3.0V, T4 =40°C

DATA RETENTION TIMING

DATA RETENTION
DATA RETENTION MODE

Vee 45V 45V
v
| ... N ~

toRs

s ﬁ CSz Vpp~0.2v f"S'TTT‘§ N
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| MB 84256-10/10L/1
- /10LL
!"W“‘S‘J MB 84256-12/12L/12LL

MB 84256-15/15L/15LL

PACKAGE DIMENSIONS

23k D HR 37497k2

00077497 T

T-46-23-1¢

{Suffix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-28P-M02) L
nOonoOoOonOooonon 157 MAX
{EJECTOR MARK)
533(13.65} .590{14.99)
INDEX, 563(14.05) 610{15.49)
\‘
oo oOogoooooro /
1.389(35.28) .008(0.20)
1.415{35.93) 012(0.30)
.039{0.99)
| 062(1.58)MAX “o58(1-49]
\
j I .195(4.96}MAX
.118{3.00)MIN
ao0i264| | .060(1.62) I| .015(0.38)
TYP LR .080(2,02) .021(0.58} .020({0.51IMIN
Dimeasionsin
inches {millimeters)
© 1986 FUJITSU LIMITED D28006S-1C
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MB 84256-10/10L/10LL F A

MB 84256-12:12L/12LL
MB 84256-15/15L/15LL [

PACKAGE DIMENSIONS

(Suffix: PF)
28.LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02}
o(0IMIN
{STAND OEF)
ARARARARAAAAS ] 2.
]
VIEW A
453(11.5) 00810.2)
. 476(12.1)
INDEX 3318.4) «402(10.2)
326(8.8) |
\ .024(0.6)
L __J 0.0710.18}
FEHHHOHHEHE ~ "~ HAX
027(0.68)
[ -00400.1) MAX
709118.0IMAX 160810.2)
.110{2.8)
T MAX
[ A \ 1091{2.3)
“gE‘_l_J[‘U"I_F’]_F‘I_I’l_ ninininininl) -102(2.61
‘ \.mme) _|}.0140.35)
VP 1022{0.561
Detail of "A" part " L
©1985 FUJITSU LIMITED F28011S-1C ?r:cmigs(lr%'i‘lslilr:eters)
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¥ mB 84256-10/10L/10LL
_FUJ!TSUi MB 84256-12/12L/12LL
[ MB 84256-15/15L/15LL

PACKAGE DIMENSIONS

(Suffix: CV)

32:PAD CERAMIC {METAL SEAL} LEADLESS CHIP CARRIER
(CASE No.: LCC-32C-A02)

"PIN 1 INDEX 040(1.02)TYP .360(9.14) TYP

(3PLCS) - €.015{0.38)TYP
d N acozsdrve D OO O THL
: =Yy
3 T
'; INDEX g !
. .460{11,63)
545(13.82) || | -2.008(0.20) TYP
560(12.20) || S} TYPI32PLCS) 54 40011018}
= o Tve
S 02510641 TYP [ H
= [
= -
! T
. T
4 — AIRIREARN Losot1.2n17ve
.445(11.30) .050{1.27) _L | L045(1.14)TYP
-460(11,68) - e
| .085(2.16)MAX 007 6ITYF

Dimensions in inches
. . {mitlimaeters)
*Shape of Pin 1 indax : Subject to change without notice

©1985 FUJITSU LIMITED C320118
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