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FUJITSU

MB82B78-15/-20

64K-BIT HIGH-SPEED BiCMOS SRAM

8K Words x 8 Bits High-Speed Static Random

Access Memory

The Fujitsu MB82B78 is a static random access memory organized as 8,192 words x 8
bits and fabricated with CMOS silicon gate process. BiCMOS technology is used inthe
peripheral circuits to provide lower power dissipation and higher speed. To obtain a
smaller chip size, the cells use NMOS transistors and resistors.

The MB82B78 is housed in 300 mil plastic DIP and SOJ packages, and a 450 mil plastic
SOP package. The memory uses asynchronous circuitry and requires +5 V power
supply. All pins are TTL compatible.

The MB82B78 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.

e Organization: 8,192 words x 8 bits
¢ Static operation: no clocks or timing strobe required
e Access time:

taa = tacgy = 15 NS max., tacss = log = 8 NS max (MB”B78-15)
taa = tacss = 20 N8 max., tacsz = tog = 10 ns max (MB82B78-20)

e Single 5 V power supply 110% tolerance with low current drain:

120 mA max. (Operating)
30 mAmax. (TTL Standby)
15 mAmax. (CMOS Standby)

e BICMOS peripheral circuits

¢ TTL compatible inputs and outputs

¢ Three-state outputs

¢ FElectrostatic protection for all inputs and outputs
e Standard 28-pin Plastic Packages:

Skinny DIP (300 mil)  MB82B78-xxPSK
SOP (450 mil) MB82B78-xxPF
SOJ (300 mil) MB82B78-xxPJ

Absolute Maximum Ratings (See Note)

Rating Symbol Vailue Unit
Supply Voltage Ve -0.51t0 +7 v
Input Voltage on in with
reapect lo any pi Vi 351047 v
Output Voltage on any 1O pin with
rospect 1o G Ghp " 2 YOP Vio 0510 +7 v
Output Current lout +20 mA
Power Dissipation Pp 1.0 W
Temperature Under Bias Taus —1010 +85 °Cc
Storage Temperature Range Tsra —4510 +125 °c

Note: Permanent device damage may occur if absolute maximum ratings are

Plastic Package
(DiP-28P-M04)

Plastic Package
(FPT-28P-M02)

PlutlcPaokago
(LCC-28P-M04)
Pin Assignment
(TOP VIEW)
NC O 1 28 O Vg
A, Q2 27 P WE
A Q3 26 P Cs,
A O 4 25 0 A,
A0S 24 O A
A, 06 2BPA
ALQ7 22 O OE
A, 08 21 O A,
A, Qo 20 @ CS,
A, 0O 10 19 P VO,
10, I 1 18 A Vo,
1o, g 12 17 P 1O,
o, O 13 16 Vo,
GND ] 14 15 1o,
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sections of this data sheet. E to i rating conditions for ex-
tended periods may affect device reliability.
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MB82B78-15

MB82B78-20
Fig. 1 - MB82B78 BLOCK DIAGRAM
A, 0— —
A, 0— OV
L J *
A, O— «+—QO GND
A O—1 Address |, Row R 256x32x 8
A O Buffer Decoder Memory Cell Array
A, O—
® *
A, O—
A, 06— — —
; cs* ° [} .
A, O—
L]
A Add /'O Gate
A, O d frfess o Py
utter Column Decoder
A, O— .
A, O—
! . . .
CS*
OE 0—-
Buffer VO Buffer je— CS
WE
1— CS
CS, 0—¢¢ cs
CS, oO— -
110, 1o, 10, 1o,
> cs 10, o, 1w, 1o,
Power Down __T
Circuit
CAPACITANCE (1, - 25°¢, 1= 1mHz)
Parameter Symbol Min Typ Max Unit
/O Capacitance (V,,=0V) Cw 8 pF
Input Capacitance (V,=0V) Cuw 7 pF
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MB82B78-15

MB82B78-20
PIN DESCRIPTION
Symbol Pin Name Symbol Pin Name
A to A, Address input. OE Output Enable.
VO, to VO, | Data input/ioutput. WE Write Enable.
cS, Chip Select 1. Vee Power Supply (+5V +10%)
CS, Chip Selsct 2. GND Ground.
TRUTH TABLE
ES—, Cs, WE 13 Mode VO Pin Power Supply Current
H X X X Standby High-Z Standby
L L X X Not selected High-Z Active
L H H H Dout disable High-Z Active
L H H L Read Data out Active
L H L X Write Data in Active
Legend: H=High level, L=Low level, X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 v
Ambient Temperature T 0 70 °C

* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec.
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MB82B78-15
MB82B78-20

DC CHARACTERISTICS

(Recommended operating condltions otherwise noted.)

Parameter Test Conditions Symbol Min Max Unit
V,=GND to V.
Input Leakage Current Vooemax, Iy -10 10 HA
V,o=GND to Vi,
Output Leakage Current C8 =V, 0r CS,=V, or luo -10 10 pA
WE=V, or OE=V,,
. CS,=V,, /'O=Open
Operating Supply Current Cycle=min. lee 120 mA
Vee=min. to max.
Standby Supply Current TE=V 0.2V, V,<0.2V or (. 15 mA
V2V 0.2V
TS,=V,,
Standby Supply Current VeV, oV, lgaz 30 mA
Input High Voltage Vi 22 6.0 \
Input Low Voltage Vi -0.5" 0.8 v
Output High Voltage low=—d4mA Vou 2.4 v
Output Low Voltage lo=8mA Voo 0.4 v
Peak Power-on Current *2 Vee=GND 10 4.5V bo 50 mA

T8, =Lower of V. or V,, min.

Note: *1 —2.0V min. for pulse width less than 8ns.
*2 The CS, input should be connected to V. to keep the device deselected.

¢ Qutput Load

D, ©

Fig. 2 - AC TEST CONDITIONS
o Input Pulse Levels: 0.6V 10 2.4V

¢ Input Puise Rise & Fall Time: 3ns (Transient between 0.8V and 2.2V)

¢ Timing Reference Levels: Input:  V,=0.8V, V, =2.2V
Output: Vo =0.8V, V,,=2.2V

5V

480Q

C, Parameters Measured

Load | 30pF | 8xCept Ly, Ly, tow, Loz @Nd touy

”»r Load Il SpF | tiz bz tow: toz ANd Ly

*Including Scope and jig Capacitance.
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MB82B78-15

MB82B78-20

AC CHARACTERI

(Recommended operating eondnsloTn.slglfss otherwise noted.)

READ CYCLE *1

Parameter Symbol MB82B78-15 MB82B78-20 Unit
Min Max Min Max

Read Cycle Time the 15 20 ns
Address Access Time *2 ta 15 20 ns
'CS, Access Time *3 tacs: 15 20 ns
CS, Access Time tacsz 8 10 ns
'OF Access Time tog 8 10 ns
Output Hold from Address Change ton 3 3 ns
Output Low-Z from CS, *4 1 3 3 ns
Output Low-Z from CS, "4 Yz 2 2 ns
Output Low-Z from OE *4 towz 2 2 ns
Output High-Z from CS, *4 tzs 8 10 ns
Output High-Z from CS,"4 tuze 8 10 ns
Output High-Z from OE 4 o 8 10 ns

READ CYCLE TIMING DIAGRAM *1
READ CYCLE I: ADDRESS CONTROLLED *2*3

tnc
ADDRESS
ta
Dour Previous Data Valid X)X OON Data Valid XX
READ CYCLE Ii: CS,, CS, CONTROLLED *4
the

ADDRESS

Cs,

cs,

OE

Dour Data Valid

:Don'tCare [N : Undefined

Note: “1 WE is high for Read cycle. o
*2 Device is continuously selected, CS,=OE=V,, CS,=V,,.
*3 Address valid prior to or coincident with CS, and CS, transition low and high, respectively.
*4 Transition is measured at the point of t500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B78-15

MB82B78-20
WRITE CYCLE *1
MB82B78-15 MB82B78-20
Parameter Symbol Unlt
Min Max Min Max

Write Cycle Time twc 15 20 ns
Address Valid to End of Write taw 10 15 ns
'CS, 1o End of Write tomr 10 15 ns
CS, to End of Write tow: 6 8 ns
Data Setup Time tow 7 10 ns
Data Hold Time tow 3 3 ns
Write Pulse Width twr 8 10 ns

'Cs,, WE tours 3 3 ns
Write Recovery Time *2

Cs, twre 5 5 ns

CS,, WE tass 0 0 ns
Address Setup Time

Cs, | A 2 2 ns
Output Low-Z from WE *3 tow 0 0 ns
Output High-Z from WE *3 twe 8 10 ns

WRITE CYCLE TIMING DIAGRAM *1

WRITE CYCLE I: WE CONTROLLED
twe
ADDRESS
tAW
[ town
CS,
tCWZ
CS,
twe
WE T
al tDN -
-ty - tow tow™
o Data Valid
: Don't Care EX : Undefined

Note: *1 K CS,, OE and CS, are in the READ Mode during this period, 1O pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.
*2 g is defined from the end point of WRITE Mode.
“3 Transition is measured at the point of +500mV from steady state voltage with spacified Load Il in Fig. 2.
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MB82B78-15
MB82B78-20

WRITE CYCLE II: CS, CONTROLLED

twe
ADDRESS
tAVl
- tow
CS, ’
tewe
Cs,
. twr
WE
p-
L™ = o 1, fon ow™
o Data Valid
: Don’t Care XX : Undefined
WRITE CYCLE Iil: CS, CONTROLLED
I tuc
ADDRESS
— tews
cs,
tewe
cs,
. "3
WE
|
b ot e 1,
0 e v M o

4 :Don'tCare [XX :Undsfined

Note: *1 KCS,, OF and CS, are in the READ Mode during this period, VO pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.

*2 1, is defined from the end point of WRITE Mode.

*3 Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB82B78-15

MB82B78-20
PLASTIC DIP (Suffix: P-SK)
28-LEAD PLASTIC DUAL-IN-LINE PACKAGE
{(CASE No.: DIP-28P-M04)
1392190835 357920,
=== 15° MAX
|NDE)H[‘1r"‘|r"1r""lr"‘lr"‘ur"*lr"ﬁr"‘lr"lr"lr"ln"‘l j }7 fi:
260+.010 .300(7.62)
é) O O (6.60+0.25) TYP
22 l n
e v T A B I I R L Sl
| .034j§‘2 .oso’:bo‘z 010+.002
q—%(o.ssfg-“’k) -4#-‘“.27%_30-) (0.25 £0.05)
\
i 207(5.25) MAX
J ! 118(3.00) MIN
osonan || | | 100254 || o18+.003 020(0.51) MIN
MAX TYp (0.46£0.08)
Dimensicns in

©1988 FlIlITSII lIMITEIl DZ&I]IBS-ZC inches {millimeters)
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MB82B78-15
MB83B78-20

PACKAGE DIMENSIONS (Continued)
Plastic FPT (Suffix: PF)

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

+.010, +0.25
le——— 6997 5Lg017.757 5 53—

AAAAAARAAAAAH

.465+.012
{11.80£0.30)

INDEX :339+.008

d (8.60+0.20)
[ELLLEEEL L R—

.050(1.27) 018+.004
! 5
R 67 (0.45£0.10) - ¢.0050.13) &

A

Hal

< .004{0.10)

.650(16.51) REF

©1990 FUNTSU LIMITED F28011S-4C

.110(2.80) MAX

(SEATED HEIGHT)
0(0) MIN
{STAND OFF)

al

402+.012
(10.20+£0.30)

——1 .031+.008
(0.801+0.20)

.006+.002
(0.15+£0.05)

v ‘ .024(0.60)
.007(0.18)

MAX
L_ .027(0.68)

Dimensions in
inches (millimeters)
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MB82B78-15
MB82B78-20

PACKAGE DIMENSIONS (Continued)

PLASTIC FPT (Suffix: PJ)
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[ ©1989 FUIITSU LIMITED €28054S-1C inches (illimetecsl

28-LEAD PLASTIC LEADED CHIP CARRIER 14, c6) max
(CASE No.: LCC-28P-M04)

.091(2.31) NOM
.025(0.64) MIN

725+.005
(18.42+0.13)

imiainlinlialialimlelolelals)

[ S

6410, 273+ 020
INDEX O 1300(7.62) ‘ (6.93+051)
:)/ NOM 4{

SR
LJI.IJLJI_JI_ILII_IL_II_JI_ILJU
050+.005 o ——
(1.27+0.13) Details of “A” part

.032{0.81)
MAX

: |
|

[——.650(16.51) REF————»{

[
.102(2.60)NOM
017+.004 |
0.43t0.10) !

% : This dimension includes resin protrusion. (Each side : .006 (0.15) MAX)

Dimensions in




