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DATA SHEET 

MB841000-BOI-BOU-101-10U-121-12L 

CMOS1MLOWPOWERSRAM 
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 TIL compatible and a single +5 V power supply is required. 

The MB841 000 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. 

• Organization: 131,072 words x 8 bits 

• Access time: 80 ns max. (MB841000-80180l) 
100 ns max. (MB841 000-1 011 Ol) 
120 ns max. (MB841000-12112l) 

• Static operation: no clock required 

• TIL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V power supply ±1 0% tolerance 

• Low power standby: 
CMOS level 5.5 mW max. (MB841 000-80/-1 0/-12) 

1.1 mWmax. (MB841000-S0l/-10l1-12l) 

TIL level 16.5 mW max. (MB841000-S0/-80l,-1 01-1 0l,-12112l) 

• Data retention voltage: 2.0 V min. 

• Standard 32-pin Plastic Packages: 
DIP (600 mil) MB841000-xx(l)P 

cP 
FUJITSU 

PLASTIC PACKAGE 
(DIP-32P-MOl ) 

PLASTIC PACKAGE 
(FPT -32P-M03) 

SOP (525 mil) MB841000-xx(l)PF PIN ASSIGNMENT 

Absolute Maximum Ratings (See Note) TOP VIEW 

Rating Symbol Value Unit 

Supply Voltage Vee ~.5to+7.0 V 

Input Voltage VIN ~.5 to Vee +0.5 V 

Output Voltage Vvo ~.5 to Vee +0.5 V 

Temperature Under Bias TBIAS -10 to +85 °C 

Storage Temperature Range Tsro -40 to +125 °C 

Note: PennanentdevioB damage may occur n absoIul8 maximum ratings are exceedad. 
Functional operation should be reslricled ID Ihe conditions as deIaiIed in !he operation 
88CIions 01 this daI8 sheet Exposure to absolulB mBlCimum rating conditions for ex
IBndad periods may alfact davice reliability. 
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IIIDI 

MB841000-80/-80L 
MB841 000-10/-1 OL 
MB841000-12/-12L 

Fig. 1 - MB841000 BLOCK DIAGRAM 
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CAPACITANCE (TA= 25°C,f = 1 MHz) 

Parameter Symbol 

1/0 Capacitance (V..,=OV) Coo 

Input Capacitance (V .. =OV) 
CI" 
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PIN DESCRIPTION 
Symbol Pin name 

Acto A,. Address Input 

110, to 110. Data InputlOutput 

OE Output Enable 

CS, Chip Select 1 

Cs, Chip Select 2 

FUNCTION TRUTH TABLE 
cs, cs. OE WE 

H X X X 

X L X X 

L H H H 

L H L H 

L H X L 

Symbol 

WE 

Vcc 

GND 

NC 

MODE 

Not Selected 

Not Selected 

Dour Disable 

Read 

Write 

MBS41000-S0/-S0L 
MBS41 000-1 0/-1 OL 
MBS41000-121-12L 

Pin name 

Write Enable 

Power Supply (50±10%) 

Ground 

No Connect 

SUPPLY 1/0 PIN CURRENT 

ISB High-Z 

ISB High-Z 

Icc High-Z 

Icc Dour 

Icc D'N 

RECOMMENDED OPERATING CONDITION 
(Referenced to GND) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ambient Temperature T. 0 70 ·C 
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MB841000-80/-80L 
MB841 000-1 0/-1 OL 
MB841000-121-12L 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

MB841000 
Parameter Test Condition Symbol -80110/12 

Min 

CS",g).2V or CS,~Vcc-n.2V 188, 

Standby Supply Current (CS.,ro.2V or CS,,2Vcc-n.2V) 

CS,=V'H or CS",V'L ISB2 

V1N=V1H or V1L • 
Active Supply Current CS,=V'L, CS,=V'H Icc, 

louT=OmA 

Operating Supply Current Cycle=Min. 
1002 Duty= 100%, louT=OmA 

Input Leakage Current V'N=OV to V cc lu -1 

VI/O=OV to Vcc 
Output Leakage Current CS,=V'H or CS",V'L lulO -2 

or OE=V'H or WE=V'L 

Input High Voltage V'H 2.2 

Input Low Voltage V'L -n.3· 

Output· High Voltage IOH=-1.0mA VOH 2.4 

Output Low Voltage IOL=2.1mA VOL 

Note: . AII1IOltaQes are referenced to GND. 
-3.0V min. for pulse width less than 20 ns. (V'L min. = -n.3V at DC leve!.) 

• Output Load 

Fig.2 - AC TEST CONDITIONS 

? +5V 

• Input Pulse Levels: 0.6V to 2.4V 

Max 

1 

3 

5 

80 

1 

2 

Vcc +0.3 

0.8 

0.4 

MB841QOO 
-80LilOU12L 

Min Max 

0.2 

3 

5 

80 

-1 1 

-2 2 

2.2 Vcc +0.3 

-n.3· 0.8 

2.4 

0.4 

.... ~ R, 
• Input Pulse Rise & Fall Times: 50s (Transient between 0.8V and 2.2V) 

DoUT 
(1/0) 

I 
I Load I 

I Load II 
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CL• -L 

1 
I R, 

I 1.8KO 
I 1.8KO 

~ 
• Timing Reference Levels: Input : V'L=D.8V,V'H=2.2V 

Output : VOL =0.8V, V OH=2.0V 

rlT . Including Jig and stray capacitanoe 

I R" I CL I Paramelers Measured 
I 9900 I loopF I except IeLZ. 00. leta. Iooa. Iwu and IwHZ 
I 9900 I 5pF I Iccz. 00. IeHZ. 10Hz. IwLZ and IwHZ 

Unit 

mA 

mA 

mA 

mA 

IIA 

IIA 

V 

V 

V 

V 

I 
I 
I 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

READ CYCLE *1 

MB84100CHIO/BOL MB84100D-10/10L 
Parameter Symbol 

Min Max Min Max 

Read Cycle Time "'" 80 100 

Address Access Time '2 to.. 80 100 

CS, Access TIme '3 t..c, 80 100 

Cs,. Access TIme '3 t..c. 80 100 

Output Enable to Output Valid foe 35 40 

Output Hold from Address Change lot. 10 10 

Chip Select to Output Low-Z '4 IeLZ 10 10 

Output Enable to Output Low-Z'4 IoLZ 5 5 

Chip Select to Output High-Z '4 IeHZ 30 35 

Output Enable to Output High--Z'4 10HZ 30 35 

Note: '1 WE is high lor Read cycle. 

'2 Device is continuously selected. CS,=OE=V,L• CS,=V,H• 

'3 Address valid prior to or coincident with CS, transition low. CS, transition high. 

MB841 DOO-SO/-SOL 
MB841000-10/-10L 
MBS4100o-121-12L 

MBM84100D-12/12L 
Unit 

Min Max 

120 ns 

120 ns 

120 ns 

120 ns 

50 ns 

10 ns 

10 ns 

5 ns 

40 ns 

40 ns 

'4 Transition is measured at the point of ±500mV from steady state voltage with specified Load" in Fig.2. 

3-33 



MB841000-S0/-80L 
MB841 00D-1 0/-1 OL 
MB841000-12/-12L 

AC CHARACTERISTICS 
(Recommended operatIng conditIons unless otherwIse noted.) 

READ CYCLE TIMING DIAGRAM *1 

READ CYCLE 1: ADDRESS CONTROLLED '2 

"'" 
t... 

Dour PREVIOUS DATA VALID 1< X X 

READ CYCLE 2: CS" CS, CONTROLLED'3 

i DATA VALID 

ADDRESS ==>{r.o:[=======i~======:=;j-----_-J~]<-----"'" .' 

CS, 

Dour 

~ : Undefined 

Nota: 'I WE is high for Read Cycle. 
'2 Device is continuously selected, CS,=OE=VIL, CS.=V'H. 
'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 II in Fig. 2. 
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

WRITE CYCLE *1*2 

MB84100~80L 

Parameter Symbol 
Min Max 

Write Cycle Time ·s Iwe 80 

Address Valid to End of Write t..w 60 

Chip Select to End of Write lew 60 

Data Valid to End of Write tow 30 

Data Hold Time to.. 0 

Write Pulse Width Iwp 50 

Address Setup Time r..s 0 

Write Recovery Time· 4 IwR 5 

Write Enable to Output Low-Z ·5 IwLZ 5 

Write Enable to Output High-Z ·5 IwHZ SO 

MB84100D-1OJ10L 

Min Max 

100 

80 

80 

40 

0 

60 

0 

5 

5 

S5 

MBS41000-S0/-S0L 
MBS41 000-1 0/-1 OL 
MBS41000-12/-12L 

MBM8410OD-12112L 
Unit 

Min Max 

120 ns 

85 ns 

85 ns 

45 ns 

0 ns 

70 ns 

0 ns 

5 ns 

5 ns 

40 ns 

Note: ·1 If OE. 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 stale. 
·S All write cycle are determined from last address transition to the first address transition of the next address. 
·4 IwR 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 1/ in Fig.2. 
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MB841ooo-8o/-8oL 
MB841 000-10/·1 oL 
MB841ooo-12/-12L 

AC CHARACTERISTICS 
(Recommended operating condHlons unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM *1 *2 

WRITE CYCLE 1: WE CONTROLLED 
twe" 

ADDRESS --.Ji 

t..w 

~ 

I--tw .. ' -
/// ~/////////////////// V/// /////// 

Cs. 

D,. 

DouT 

NOle: '1 

'2 
'3 
'4 

'5 
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lew 

"" "" /////////// 

lew 

// // """"""""""" 
~t..s--l twp 

"]\"""" 
HIGH Z ~Iow- -IoH --I HIGH Z 

DATA VALID 

twHZ"5 

~ 
XXXXXXXXX 

HIGH Z L tWl.Z" 
XXXX 

~ : Undefined 

If OE, CS, and 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, 
If CS, goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state. 
All write cycle are determined from last address transition to the first address transition of the next address. 
twR is defined from the end point of WRITE Mode. 
Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 



MBS41000-S0/-S0L 
MBS41 OOD-1 0/-1 OL 
MBS41000-121-12L 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM *1 *2 
WRITE CYCLE 2: CS, CONTROLLED 

twe" 
ADDRESS - ~ ~ 

!.Aw 
/// ~/////////////////// //// /////// 

!.As 
~ lew i--twR' -

lew 

Cs. ///// """"""""""" 
twp 

"""""" """""'" f/////L//LL 

HIGH Z t--lew- I-- IoH -.( 
HIGH Z 

DATA VALID D'N 

~. 
twHZ ·5 

HIGH Z ~ HIGH Z X X Dour 
I 

~ : Undefined 

Note: -I If OE, 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 CS2 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 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 II in Fig. 2. 
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MB841000-80/-80L 
MB841 000-1 0/-1 OL 
MB841000-12/-12L 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

WRITE CYCLE TIMING DIAGRAM *1 *2 
WRITE CYCLE 3: CS2 CONTROLLED 

Iwc -ADDRESS 

t..w 

K: 

/// /////////////////// //// /////// 

lew 

"" , "" //// V////// 

~ lew ~IwR-

es. 

tw.. 

""""" """" ........ /////////// 

HIGH-Z t-- tow -- I-- IoH ...... HIGH Z 
DATA VALID D'N 

!CU •• 
~ HIGH-Z HIGH Z 

X X Dour 

~ : Undefined 

Note: "t If OE, es, and es. are in the REAP tAode during this period, 110 pins are in the output state so that the input signals of 
opposite phase 10 the outputs must not be applied. 

"2 1IC5; goes high or es. goes low simultaneously with wr:. high, the output remains in high impedance stale. 
"3 All write cycle are determined from last address transition to the first address transition of the next address. 
"4 IwR is defined from the end point of WRITE Mode. 

"5 Transition is measured III the point of ±500mV from steady stale voltage with specified Load II in Fig. 2. 
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MBS41000-S0/-S0L 
MBS41 000-10/-1 OL 
MBS41000-12/-12L 

DATA RETENTION CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol Min 

Data Retention Supply Voltage VCR 2.0 

Data Retention Supply I Standard 
Current '1 L-Version 

IDR 

Data Retention Setup Time to... 0 

Operation Recovery Time '2 ... t..: 

Note: 'I V",,=VDR=3.0V 
"Cg;",VDR -O.2V, CS",VDR -O.2V or CS.SO.2V (at"Cg; CONTROLLED) 
CS.SO.2V (at Cs. CONTROLLEO) 

'2 t..:: Read Cycle Time 

DATA RETENTION TIMING 

cs, CONTROLLED 

Vee 

Typ Max Unit 

5.5 V 

0.5 mA 
0.1 '2 mA 

ns 

ns 

1 ,~--- t I- :~v L _________ !.'!. _______ -' 4:5V ... 

IVA 2.2V' cs,"'VOR-O.2V ~ 

cs. CONTROLLED 1 Data Retention Mode t 
4.5V L _________ !.'!. _______ -' 4.5V 

\ r- IoRS ... --j ITT7 

~0.4V CS.SO.2V O.4V_--f-.LLL 
CS2 
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MB841000-80/-80L 
MB841 000·10/·1 OL 
MB841000·121·12L 

PACKAGE DIMENSIONS 
(Suffix: P) 

32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(Case No.: DIP-3ZP-MOI) 

3·40 

t------1.592:!::8~~ (40M,:g:~g)-----·-t1 

-.------II'_iiiiiia::::+ 15° MAX 

I 
.543±.010 

(13.BO±0.25) 

TYP ~ 
.600(15.24) 

~~~~~~ ~ 
II .. 032:':Jl12 

(0.62:,:g·30) 

.050(1.27) 

MAX 

.100(2.54) 

TYP 

© 1988 FUJITSU LIMITED 032001S-1 C 

O1B:,::gg~ 

(045:':8:6~) 

~-=i1197(5.00) MAX 

~125(3.1B) MIN 

.020(0.51) MIN 

Dimensions in 

inches (millimeters) 



MBS41000-S0/-S0L 
MBS41 000-10/-1 OL 
MBS41000-121-12L 

PACKAGE DIMENSIONS 
(Suffix: PF) 

.050(1.27) 
TYP 

32-LEAD PLASTIC FLAT PACKAGE 
(Case No. : FPT-32P-M03) 

o o 

~.817~:g6gI20.75~8:~~)1 

.09812.50) MAX 
ISEATED HEIGHT) 

,---------------, 
I Details of "A" part I 
I I 

I W~'00610'15): 
I I 

101210.30) : 
I I 
I ~M~l~ I 
I MAX I 
I .025(0.63) : L _______ ~~ ______ ~ 

.567±.OO8 
114.40±0.20) 

I .441 ±.004 I 
111.20±0.10) • 

bJ (r----.hJ 
.006 ±.002 
10.15±0.05) 

!nnnDDnD~nl1Dn D~ 
. , ';';-""<0'".1 .D16+·004 . 

-.002 -$ ~.OO510.13)@ 10 

031 ±.008 .11. .504±.008 I 
.BO±0.20) 112.80±0.20) 

10.40~8:6g) 010) MIN 
.750 (19.05) REF ISTAND 0 FF) 

© 1990 FUJITSU LIMITED F32008S-3C 
Dimensions in 
inches (millimeters) 
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