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FUJITSU

MB841000-70, -85, -10 (L, LL, and SL Versions)
CMOS 1M Low Power SRAM with Data Retention

The Fujitsu MB841000 is a 131,072 word 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 MB841000 is ideally suited for use in microprocessor 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.

L-version LL-version SL-version
Parameter -70L |-85L |[-10L |-70LL |-85LL|-10LL |-70SL}-85SL[-10SL

Access Time (ns) 70 85 100 70 85 100 | 70 85 100
Standby Power 0.55 mW 0.275 mW 0.275 mW
Data Retention
Current 50 pA 40 uA 20 A
Data Retention

=~ | Current — 6 uA 3uA
(TA = °C to +40°C)

¢ Organization: ¢ Single +5 V power supply, +10%
131,072 words x 8 bits tolerance
¢ Data retention voltage: 2.0 V min. ¢ Static operation: no clock required

TTL compatible inputs and outputs

Package and ordering information:

— 32-pin plastic DIP (600 mil) order as MB841000-xxL(LL/SL)P

— 32-pin plastic SOP (525 mil) order as MB841000-xxL(LL/SL)}PF

— 32-pin plastic TSOP-I (normal bend) order as MB841000-xxL(LL/SL)PFTN
— 32-pin plastic TSOP-I (reverse bend) order as MB841000-xxL(LL/SL)PFTR

ABSOLUTE MAXIMUM RATINGS

< @

Plastic DIP i
Plastic SOP
(DIP-32P-M01) (FPT-32P-M03)
Marking side Marking side

Plastic TSOP-I

Normal Bend Leads Reverse Bend Leads
(FPT-32P-M06) (FPT-32P-M07)

Rating Symbol Value Unit
Supply Voltage Vee -0.5t0+7.0 \
Input Voltage VIN —0.51t0 Vgc +0.5 Vv
Output Voltage Vio -0.5to Vg +0.5 \
Temperature Under Bias Trias -10to +85 °C
Storage Temperature Tstg —451t0 +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 operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

©1992 by FUJITSU LIMITED and Fuijitsu Microelectronics, Inc.

Pin Assignment

TOP VIEW
NC [ 1 U/ 32 [ Vee
A O 2 31 ] Ass
Ay O3 303 Cs,
A O] 4 29 (0 WE
A, Os 28 [ A3
As []6 27 1 Ag
As 7 26 [ Ag
A, Os 25 [ Aqq
A; Oo 24 ] OE
A, O 10 23 [ Ag
A E 11 22 [] T5,
Ag 12 21 [ vOg
1oy [ 13 20 [J 10y
110, O 14 19 [J VOg
vo; . 15 18 [ ¥Os
GND[] 16 17 [3 104

DIP and SOP

See pages 12 and 13 for
TSOP pin assignmants.

This device contains circuitry to protect the inputs against damage
due to high static voitages or electric fields. However, it is advised
that normal precautions be taken to avoid application of any
voltage higher than maximum rated voltages to this high imped-
ance circuit,




MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

Figure 1. MB841000 BLOCK DIAGRAM
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CAPACITANCE (r,=25°c, 1= 1mHy

Parameter Symbol Min Typ Max Unit
10 Capacitance (Vi0 = 0 V) Clo 10 pF
Input Capacitance (Viy=0V) CIN 8 pF
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MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

PIN DESCRIPTION

Symbol Pin Name Symbol Pin Name
Agto Asg Address Input WE Write Enable
1104 to 1/0g Data Input/Output Vee Power Supply (5 V+10%)
OF Output Enable GND Ground
TS, Chip Select 1 NC Not Connected
CS; Chip Select 2
FUNCTION TRUTH TABLE*
5 cS; OE WE Mode cupply VO Pin
H X X X Not Selected lsg High-Z
X L X X Not Selected lsg High-Z
L H H H Dour Disable lec High-Z
L H L H Read lec Dout
L H X L Write lcc Din
*Legend: H = High; L = Low Level; X — Don't Care
RECOMMENDED OPERATING CONDITION
(Referenced to GND)
: Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 Y
Ambient Temperature Ta 0 70 °C




MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MB841000-70L/ | MB841000-70/
i -85/-10 I
-1
Parameter Test Condition Symbol | -85L/-10L (LL and SL) Unit
Min Max Min Max
CS,<02VorCS12Vec—02V
| 0.1 0.05 mA
Standby Supply Current (CS2<0.2VorCS; 2 V0.2 V) S81
T8y =V|qorCSy, =V Isez 3 3 mA
i Viy = Vi or Vi, CSy =V,
Active Supply Current CS, = Vigy, oyt = 0 MA lcc 15 15 mA
Operating Supply | -70/-85| Cycle = Min., Duty = 100% loc 80 80 mA
Current -10 louT = 0 MA ! 70 70
Cycle = 1us, Duty = 100%
: IOUT =0 mA, CSZ 2 V0.2V,
Operating Supply Current TS, <02V V, <0.2V leco 15 15 mA
ViH2Vee-0.2V
Intput Leakage Current Vin=0 V1o Ve I -1 1 -1 1 HA
V|/O =0Vto VCC! C_S1 =V or | -1 1 -1 1
QOutput Leakage Current CS, = Vy or OF = Vi or WE = V) Lo HA
) \ vV
1 cC cc
Input High Voltage Vin 2.2 +03 2.2 +03 Vv
Input Low Voltage? ViL -0.32 0.8 -0.32 0.8 v
Output High Voltage! lon =—1.0 mA VoH 2.4 24 v
Output Low Voltage! loL = 2.1 mA VoL 0.4 0.4 \Y

Notes: 1All voltages are referenced to GND.
2_3.0 V min. for pulse width less than 20 ns. (V| min. =~0.3 V at DC level.

e Qutput Load

Fig.2 - AC TEST CONDITIONS

Dout ©
(V0)
cL*

V=08V, V=22V

Output Vo =08V, Voy =20V

+5V
e Input Pulse Levels: 0.6 Vto 2.4 V
¢ Input Pulse Rise and Fall Times: 5 ns
Ri (Transient between 0.8 V and 2.2 V)
¢ Timing Reference Levels: Input
R2

777 * Including Jig and stray capacitance

R1 R2 CL Parameters Measured
Load | 1.8KQ 990 2 100 pF except tCLZ, tOLZ, tCHZ, tOHZ, tWLZ and tWHZ
Load Il 1.8KQ 990 Q 5pF tCLZ, tOLZ, tCHZ, tOHZ, tWLZ and tWHZ




MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ Cycle!
MB841000-70L/ MB841000-85L/ MB841000-10L/
Parameter Symbol | _-7OLL-70SL -85LL/-855L -10LL/-10SL Unit
: Min Max Min Max Min Max
Read Cycle Time tre 70 85 100 ns
Address Access Time? taa 70 85 100 ns
T31 Access Time?3 tac 70 85 100 ns
CS2 Access Time3 taco 70 85 100 ns
Output Enable to Output Valid toe 35 40 45 ns
Output Hold from Address Change toH 10 10 10 ns
Chip Select lto Output Low-Z4 tcLz 10 10 10 ns
Output Enable ito Output Low-Z4 toLz S 5 5 ns
Chip Select Ito Output High-24 tenz 25 30 35 ns
Output Enable Ito Output High-Z4 tonz 25 30 35 ns
READ Cycle Timing Diagram’
READ Cycle 1: ADDRESS CONTROLLED?
o
tre >
- ADDRESS o >
taa
ton >
Dout PREVIOUS DATA VALID ¥ X X DATA VALID
1 I
READ CYCLE 2: C51, CS2 CONTROLLED?
le tre o
ADDRESS i
|
taa
C5, NN\ A
tac topz?
CS2 LR tacs SOONNNNNNNN
fe——— 1o 74— f—— {74 —»
OE SOUONONNN N NS S
toe
» fe—— tor 24— [ tonz® —* ~
Dout HIGH-Z X DATA VALID HIGH-Z
XX : Undefined

Notes: !'WE is high for Read Cycle.
2 Device is continuously selected, 57 = OE = V), CSp = V.
3 Address is valid prior to, or coinciding with, TS transition low, or CS; transition high.
4 Transition is measured at the point of +500 mV from a steady state voltage with Load |l as specified in Fig. 2.



MB841000-70L/-70LL/-70SL
MB841000-85L/-851.L/-85SL
MB841000-10L/-10LL/-10SL

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE Cycle'2

T MB841000-70L/ MB841000-85L/ MB841000-10L/

Parameter ' ‘Symbol -70LL/-70SL -85LL/-85SL -10LL/-10SL Unit

‘ o Min Max Min Max Min Max
Write Cycle Time twe 70 85 ' 100 ns
Address Valid to End of Write taw 55 70 85 ns
Chip Select to End of Write tew 55 70 85 ns
Data Valid to End of Write tow 35 35 40 ns
Data Hold Time toH 0 0 0 ns
Write Pulse Width twp 50 60 70 ns
Address Setup Time tas 0 0 0 ns
Write Recovery Time3 twR 0 0 0 ns
Write Enable to Qutput Low? twiz 5 5 5 ns
Write Enable to Qutput High? twHz 25 30 35 ns

WRITE Cycle Timing Diagram-2

WRITE Cycle 1: WE CONTROLLED

e twe
ADDRESS i

taw
twr3

okE LN/ S

LA

| tow
A A T777777 7777

tew

CS» LLANL LT

Pal

SONUONNNNNNNNN

j— {pg =

WE RO NN 7
t—— thyy ——»{ je— tpy —i
Dy HIGH-Z 7 DATA VALID ¥ HIGH-Z
tWHZ4 tWL24
s HIGH-Z
Dot X X X X X X X X X X X X X
XZ : Undefined

Notes: 1If OE, TS, and CS; are in the READ Mode during this period, the O pins are in the output state and the input
signals of the phase opposite to the outputs must not be applied.
21§ TS, goes high or CSz goes low simultaneously with WE high, the output remains in high impedance state.
3twr is defined from the end point of the WRITE Mode.
4 Transition is measured at the point of £500 mV from a steady state voltage with Load |l as specified in Fig. 2.



MB841000-70L/-70LL/-70SL
MB841000-85L./-85LL/-85SL
MB841000-10L/-10LL/-10SL

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
WRITE Cycle Timing Diagram?,2

WRITE Cycle 2: C5; CONTROLLED

| twe
ADDRESS K

- taw
oF [/ S AASS A

tas 3
TS, fow = WA =
N Y
tew
CSz LY NONONONONNNNNNNN
WE twe
ORI N/
fe— Dy —» [« ton —e=
Din HIGH-Z . DATA VALID 3 HIGH-Z
torz? twhz4

Dout HIGH-Z > HIGH-Z

Notes: 1If OE, TS, and CS, are in the READ Mode during this period, the /O pins are in the output state and the input
signals of the phase opposite to the outputs must not be applied.
21t 5, goes high or CS, goes low simultaneously with WE high, the output remains in high impedance state.
3twr is defined from the end point of the WRITE Mode.
4 Transition is measured at the point of 1500 mV from a steady state voltage with Load 1l as specified in Fig. 2.



MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

WRITE Cycle Timing Diagram:2

ADDRESS

TS,

CS,

Din

Dout

WRITE Cycle 3: CS, CONTROLLED

twe
X
taw
/v /77, A AL
tew
SN v/ /S
tas o twr?
Y N
twp
SIOOUOMONANNNNNNY /S
HIGH-Z - tDzA;A[l_D fox -—: HIGH-Z
tos twhz 4
HIGH-Z A\ HIGH-Z
4

Notes: 11f OF, T3, and CS, are in the READ Mode during this period, the IO pins are in the output state and the input
signals of the phase opposite to the outputs must not be applied.
2t TS, goes high or CS; goes low simultaneously with WE high, the output remains in high impedance state.

3 twa is defined from the end point of the WRITE Mode.

4 Transition is measured at the point of 500 mV from a steady state voltage with Load Il as specified in Fig. 2.




MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

DATA RETENTION CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage VbR 2.0 55 \
L-Version 0.05
Data Retention S |
o oron SUPPY ™ Version bR 0.042 mA
SL-Version 0.023
Data Retention Setup Time tors 0 ns
Operation Recovery Time? tR tRc ns
Notes: 1Vce=Vpr=3.0V
TS12> Vpr=0.2 V, CS» > Vpg—0.2 V or CS» < 0.2 V (at CS; CONTROLLED)
CS,<0.2V (at CS, CONTROLLED)
2|pR = 6 LA max. at Vpg =3 V, TA = 0°C to +40°C
3|pr = 3 UA max. at Vpg =3 V, TA = 0°C to +40°C
4tpc: Read Cycle Time
Data Retention Timing
TS, CONTROLLED
Data Retention Mode
45V F 45V
Vee . /
}e tors SR S E—
o / i f f Tz.z \ TS, 2Vpp-02V [22 v’ﬁ S S S
1
CS,; CONTROLLED
Data Retention Mode
vV 45V 45V
o YR
tors tR —-I
CS; \ 0.4V CS,<c02V 0.4 VL ; ; ;
| |




MB841000-70L/-70LL/-70SL
MB841000-851/-85LL/-85SL
MB841000-10L/-10LL/-10SL

PACKAGE DIMENSIONS

(Suffix: P)

32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M01)

+.008 +0.20
1.592_'012 (40.44_5'35) . 15°MAX

e O o e T e i e T e i i e N O e I I B e M

I INDEX-1 T ‘
543+.010 .600(15.24)
(13.80+0.25  TYP

O INOEX2

T O 0L O T T O O O T G O ) =T
032012 J ‘ 047 *012 010+ 0%,
(0.8233%) o (1.20 #9339 0257931,

.197(5.00)MAX

.125(3.18)MIN

+.006

.050(1.27 018_ng2 .020(0.51)MIN
MAX Tvp 0.45+0-14
(0-45_5'05)
Dimensions in
©1991 FUJITSU LIMITED D32007S-1C inches (millimeters)
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MB841000-70L/-70LL/-70SL
MB841000-851./-85LL/-85SL
MB841000-10L/-10LL/-10SL

PACKAGE DIMENSIONS (Continued)

(Suffix: PF)
32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M03)
AAAAAAAARAAAAAAEEA '~ Demisof*A'pat |

|
.006(0.15) I
M. |
— |

H H J .012(0.30) |
I

|

|

l

|

O O

INDEX

s

O w
EEELLEEEAL R e |

.007(0.18)

A" T

.

MAX

.567+.008
.098(2.50)MAX

-l
(MOUNTING HEIGHT) (1:;:?:630)
~008 020 (11.2010.10) 006,002
=l|

—

/ \ (0.1520.05)
..... r[ |mimininlnll “; A /
'05;’,:(157) , " |7 004(0.10) 031+.008 L 504%.008
. _. "
002 | S IEaEo) (0.800.20) (12.80%0.20)
+0.10, |
(0401312, O(O)MIN
' (STAND OFF HEIGHT)
“———— 750(19.05) REF

Dimensions in
©1991 FUJITSU LIMITED F32008S-3C inches (millimeters)
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MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

Pin Assighment
A1 1 32— OF
A3 ]2 313 A0
A8 3 30— T31.
A13 ] 4 29 1 VOs
WECs 28 3 Vo7
CcsS2] 6 27 3 l/0s
Als ] 7 26 3 VOs
veer—] 8 25 3 VO4
NC . 9 TOP VIEW 24 [ GND
Ats ] 10 233 V103
Ala T 11 22 3 102
A2 ] 12 21 [ 1/O1
A7 ] 13 201 Ao
As ] 14 19 Al
As ] 15 183 A2
A4 ] 16 173 A3

32-LEAD PLASTIC FLAT PACKAGE
(CASE No. : FPT-32P-M06)

,,,,,,,,,,,,,,,

Details of "A” part

(18.401+ 0.20)

0197 (0.50) 1
TYP

LEAD No. (1) /@ ; .ooheﬁ E&w) ;

® : :

- 014(0.35)

INDEX O ; MAX ;

O e -1 : ' !

(9 ' 006 (0.15) _| || .010(0.25) !
f RO

5 787 + 008
(20.00 £ 0.20) a3+ 004
1006 £ .002 —.002 (MOUNTING
g 724 + 008 . 5 (1.10% 010 HEIGHT)

-0.05

©1991 FUJITSU LIMITED F320165-1C

),
7] 004 (0.10 0 (0) MIN
(STAND OFF HEIGHT)
748 £ 008 .020 % .004 .008 + .004
r (19.00 £ 0.20) 170,50 0.10) T70.201 0.10) ©1.003 (0.08) (W)

Dimensions in
inches (millimeters)

12




MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)

Pin Assignment

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

TOP VIEW

>p>>
R B

OCO~NOOAEWN—
o=
O

Uuouuuuuot

i

LEAD No. (1)

32-LEAD PLASTIC FLAT PACKAGE
(CASE No. : FPT-32P-M07)

INDEX

.748 £ .008

®

Lt
( (19.00 £ 0.20)

.787 £ .008

J (6.15 T 6.05)

i
B 724+ 008
a (18.40 £ 0.20)
= (20.00 £ 0.20)

©1991 FUJITSU LIMITED F32017S-1C

Fo.so £0.10)
.0197 (0.50)
T

—————————————————————————

Details of "A" part

.006 (0.15)
MAX

014 (0.35)
M

(
AX

. o =
) -

.006 (0.15) L.mo (0.25)

T
[

N

_________________________

008 * .004

620 £0.107.9] 003008 |

0 (0) MIN
[(STAND OFF HEIGHT)

295 (7.50)
315+ .008
(8.00 £ 0.20)

+.004
043_ 002 (MOUNTING

(1-10t8:(1)g) HEIGHT)

Dimensions in
inches (millimeters)
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MB841000-70L/-70LL/-70SL
MB841000-85L/-85LL/-85SL
MB841000-10L/-10LL/-10SL

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.



