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DATA SHEET

P
FUJITSU

MB841000-80/-80L/-10/-10L/-12/-12L
CMOS 1M LOW POWER SRAM

128K Words x 8 Bits CMOS Static Random Access
Memory with Data Retention

The Fujitsu MB841000 is a 131,072 words x 8 bits static random access memory
fabricated with a CMOS silicon gate process. The memory uses asynchronous
circuitry and it 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 MB841000 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: 131,072 words x 8 bits

e Access time: 80 ns max. (MB841000-80/80L)
100 ns max. (MB841000-10/10L)
120 ns max. (MB841000-12/12L)

e Static operation: no clock required

e TTL compatible inputs and outputs

e Three-state outputs

e Single +5 V power supply +10% tolerance

e Low power standby:
CMOS level 5.5 mW max. (MB841000-80/-10/-12)
1.1 mWmax. (MB841000-80L/-10L/-12L)

TTL level 16.5 mW max. (MB841000-80/-80L,-10/-10L,-12/12L)
¢ Data retention voltage: 2.0 V min.

e Standard 32-pin Plastic Packages:
DIP (600 mil) MB841000-xx(L)P
SOP (525 mil) MB841000-xx(L)PF

Absolute Maximum Ratings (See Note)

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0+7.0 \
Input Voltage Vin -0.5 10 Vg +0.5 v
Output Voltage Vio 0.5 to Ve +0.5 v
Temperature Under Bias Toas -10to +85 °Cc
Storage Temperature Range Tste —40to +125 °C

Note: Permanent devuoe damage may occur if absolute maximum ratings are exceeded.
should be icted to the conditions as detailed in the operation
secnons of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

PLASTIC PACKAGE
(DIP-32P-MO01)

PLASTIC PACKAGE
(FPT-32P-MO03)

PIN ASSIGNMENT
TOP VIEW
Ne [t — 32[7 Vee
Ae 2 31 As
A 3 30[] cs,
A 4 29[ WE
A7 E 5 28[7 Ax
A [Os 2713 As
As 7 267 A
A s 2507 Ay
A Oo 24 OF
A, Q1o 23] Ay
A On 22[7 Cs,
A 2 217 10,
vo, 13 20[] o,
1o, {14 19% 10
10, 15 18[] 10s
GND []16 173 vo,

is advised that normal precautions be taken to avold

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

This device contains circultry to protect the inputs against
damage due to high static voltages or electric fields. However,
application
of any voltage higher than maximum rated voltages to this high
impedance circult.

y
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MB841000-80/-80L

MB841000-10/-1
MB841000-12/-1

oL
2L

Fig. 1 — MB841000 BLOCK DIAGRAM
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CAPACITANCE (1:=25°C, = 1MH2)

Parameter

Symbol

Typ Max

Unit

/O Capacitance (Vio=0V)

Cro

pF

Input Capacitance (Vin=0V)

CIN

pF
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

PIN DESCRIPTION

Symbol Pin name Symbol Pin name
Ao to Ass Address Input WE Write Enable
/O, to 1/Os Data Input/Output Vee Power Supply (50+10%)
OFE Output Enable GND Ground
[ Chip Select 1 NC No Connect
CS, Chip Select 2

FUNCTION TRUTH TABLE

s, cs; OF WE MODE CURRENT 1O PIN
H X X X Not Selected lsa High-Z
X L X X Not Selected lss High-Z
L H H H Dour Disable lee High-Z
L H L H Read lec Dour
L H X L Write lec D

RECOMMENDED OPERATING CONDITION

(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \"
Ambient Temperature Ta 0 70 °C
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MB841000 MB841000
Parameter Test Condition Symbol —80/10/12 -80L/10L/12L Unit
Min Max Min Max
CS2<0.2V or CS;2Vec 0.2V lear 1 02 mA
Standby Supply Current (CS2<0.2V or CS;2Vcec-0.2V)
TS;=Vj or CS,=V,, lsg2 3 3 mA
5 Vi=Vimor Vi,
Active Supply Current CSi=Vy, CSa=Vin leet 5 5 mA
lour=0mA
" Cycle=Min.
Operating Supply Current Duty=100%, loyr=0mA leca 80 80 mA
Input Leakage Current Vin=0V to V¢c lu -1 1 -1 1 HA
Vio=0V to Veo
Output Leakage Current CSy=Viy or CS=Vi luo -2 2 -2 2 HA
or OE=V\ or WE=V,_
Input High Voltage Vin 22 |Vec+03] 22 |Vec+03 v
Input Low Voltage Vi -0.3" 0.8 -0.3* 0.8 v
Output High Voltage low=-1.0mA Vou 24 24 Vv
Output Low Voltage loi=2.1mA VoL 0.4 0.4 Vv

Note :
e

All voltages are referenced to GND.
—3.0V min. for pulse width less than 20 ns. (Vi min. =-0.3V at DC level.)

e Output Load

Dour
(110)
CL .

i

Fig.2 ~ AC TEST CONDITIONS

+5V

o Input Pulse Levels: 0.6V to 2.4V
* Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V)

» Timing Reference Levels: Input

: Vi=0.8V,Viy=2.2V
Output : Vo =0.8V,Vou=2.0V

* Including Jig and stray capacitance

R R. CL Parameters Measured
Load | 1.8KQ 9900 100pF except to\z, toiz, tong, torz, twiz and twyz
Load |l 1.8KQ 9900 SpF |tz toiz, toiz, torz, twiz and twig
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE *1
MB841000-80/80L MB841000-10/10L | MBM841000-12/12L
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tac 80 100 120 ns
Address Access Time *2 tan 80 100 120 ns
TS, Access Time *3 tact 80 100 120 ns
CS; Access Time *3 tacz 80 100 120 ns
Output Enable to Output Valid toe 35 40 50 ns
Output Hold from Address Change toun 10 10 10 ns
Chip Select to Output Low-Z *4 torz 10 10 10 ns
Output Enable to Output Low-Z *4 torz 5 5 5 ns
Chip Select to Output High-Z *4 tonz 30 35 40 ns
Output Enable to Output High-Z *4 toHz 30 35 40 ns

Note: *1  'WE is high for Read cycle.
*2  Device is continuously selected, CS,=OE=V,, CSy=Vi.
*3  Address valid prior to or coincident with CS, transition low, CS; transition high.

*4  Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig.2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE TIMING DIAGRAM *1

READ CYCLE 1: ADDRESS CONTROLLED *2
la thc =l
(] r 7]
ADDRESS D o
le tar
ton =|'
Dour PREVIOUS DATA VALID X X X DATA VALID
L] L}
READ CYCLE 2:CS;, CS, CONTROLLED *3
I th >
ADDRESS X P, o
be taa !
cs, SN N7 777777
la
e tact
; tor* L— tonz ™ —
o ZZTZZR - ANNNNNANNN
toz™ jo— toyz ¢ ——
OF <<§§<§§"+‘ AT
le toe
fe— ;¢ —> tonz ™
Dour HIGH-Z 4 DATA VALID HicH2
D<A : undefined

Note: “1  WE is high for Read Cycle.
*2  Device is continuously selected, CS,=OE=V,_, CS;=Viu.
*3  Address valid prior to or coincident with CS, transition low, CS: transition high.
*4  Transition is measured at the point of £500mV from steady state voltage with specified load Il in Fig. 2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE *1*2

MB841000-80/80L MB841000-10/10L | MBM841000-12/12L
Parameter Symbol Unit
Min Max Min Max Min Max
Write Cycle Time *3 twe 80 100 120 ns
Address Valid to End of Write taw 60 80 85 ns
Chip Select to End of Write tow 60 80 85 ns
Data Valid to End of Write tow 30 40 45 ns
Data Hold Time ton 0 0 0 ns
Write Pulse Width twe 50 60 70 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time *4 twr 5 5 5 ns
Write Enable to Output Low-Z *5 twiz 5 5 5 ns
Write Enable to Output High-Z *5 twhz 30 35 40 ns

Note: ‘1 IfOE, CS, and 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 outputs must not be applied.
*2 It TS, goes high or CS, goes low 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  twris defined from the end point of WRITE Mode.

*5  Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig.2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE TIMING DIAGRAM *1 *2

ADDRESS

Cs,

CS;

Dy

DO‘UY

WRITE CYCLE 1: WE CONTROLLED

[y

»d

w2

>

4
.

taw
2LV 77777777 777777777 7 7777777777

tew

tow
Yoy IONMONONONONNNNNANNC

I ts twe
I NARAN :
| S | P
HIGH-Z — "B‘ATA ol L HIGH-Z
XXX XXX oz T SRR
4

XE : Undefined

Note:
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*1  IfOE, CS, and CS; are in the READ Mode during this period, 1/O pins are in the output state so that the input signals of

opposite phase to the outputs must not be applied.
*2  IfCS; goes high or CS; goes low 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  twris defined from the end point of WRITE Mode.

*5  Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB841000-80/-80L
MB841000-10/-10L

MB841000-12/-12L
AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
WRITE CYCLE TIMING DIAGRAM *1 *2
WRITE CYCLE 2: CS, CONTROLLED
|e twe 3 =
ADDRESS .
taw
<3 LV SIS AS AL
tas o ot —o
cS, IS ]
tow
CS: [V OO
twe
wE X NSNS 777777777
f— toy — L— ton
D High 2 DATA VALID pHiohZ
terz™s twuz S
HIGH-Z HIGH-Z
Dour D—
DX : undefined

Note: *1  IfOE, CS, and 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 outputs must not be applied.
*2  If CS, goes high or CS; goes low simultaneously with WE high, the output remains in high impedance state.
*3 Al write cycle are determined from last address transition to the first address transition of the next address.
‘4  twnis defined from the end point of WRITE Mode.

*5  Transition is measured at the point of +500mV from steady state voltage with specified Load Il in Fig. 2.
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 3: CS2 CONTROLLED
[ . ad
I twe g/
ADDRESS
L)
taw
OEF LSS SIS SIS SIS AN SN S
tew
cs; SN V777777
s
tew F— twp —
CS. A L
twe
WE SOUNNNNNNNNY M (S
P (DW —] f— {5y
Dw HiGH 2 DATA VALID HIGH-Z
toiz 'S twiz
HIGH-Z HIGH-Z
Dour >
XX : undefined
Note: *1 IfOE, CS; and 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  IfCS, goes high or CS: goes low simultaneously with WE high, the output remains in high impedance state.
*3 Al write cycle are determined from last address transition to the first address transition of the next address.
*4  twais defined from the end point of WRITE Mode.
*5
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Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.




MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voitage Vor 20 55 \
Data Retention Supply| Standard on 0.5 mA
Current *1 L-Version 01°*2 mA
Data Retention Setup Time tors 0 ns
Operation Recovery Time *2 tr tac ns
Note: *1 Vgc=Vpr=3.0V
‘TS12Vpr —0.2V, CSx2Vpr —0.2V or CS;<0.2V (at TS; CONTROLLED)
CS,<0.2V (at CS, CONTROLLED)
*2 tge: Read Cycle Time
DATA RETENTION TIMING
CS, CONTROLLED
Data Retention Mode
45V 4.5V
Vcc v
| . A -/
tors tR e
J— TS2Vor-0.2V /ﬁ“
CS, 2.2V 20V
CS, CONTROLLED
1 Data Retention Mode
L
4.5V 4 45V
Yoo “ Von v

tors tr
CS: \ 0.4V CS:s0.2V 0.4V £ ; ; Z
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MB841000-80/-80L

MB841000-10/-10L
MB841000-12/-12L
PACKAGE DIMENSIONS
(Suffix: P)
32-LLEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-32P-M01)
1592+ 998 (40.441329
O AAAAANANANMNANT 15"MAX
INDEX-1
543+.010
(13.80+0.25)
O 1600(15.24)
INDEX-2 TYP
LRI LTI P I LT ‘\HVR::UUURJ =
| ostg" 04rlg2 010008,
0u2 8% 12078% it
-25_0.01

\
1197(5.00) MAX
[ 125(3.18) MIN
+.00!
050(1.27) 100(2.54) l 0187988 1020(0.51) MIN
MAX TUUTYR " +0.14
045+3 34

Dimensions in
inches (millimeters)

©1988 FUITSU LIMITED D32007S-1C
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MB841000-80/-80L
MB841000-10/-10L
MB841000-12/-12L

PACKAGE DIMENSIONS

(Suffix: PF)

32-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-32P-M03)
ARAAAARARRAAAAAT | pweatwon ]
! 006(0.15) |
|
| —t '
O O | E .012(0.30) }
! |
INDEX ! 007(0.18) !
A | MAX :
: .025(0.63) |
LR LR LT L J
098(250) MAX | 567+.008 |
(SEATED HEIGHT) {14.40%0.20)
817781020757 925)— 441 :+.004
" (11.20£0.10) 1006 +.002
I \ i \ {0.15£0.05)
“I—II nininininininininininisiali] l 1/ U
0539.,27’ + 016+ 004 = c0s070 | l 031+.008 ! ! 504+ .008 !
018002 (T s T W) (0.80%0.20) {12.80%0.20)
N 2005 0IA@I| ;) pin
750 (19.05) REF (STAND OFF)
Dimensions in
© 1990 FUNITSU LIMITED F32008S-3C inches (millimeters)
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