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MB82208-25/-35
CMOS 4M-BIT HIGH SPEED SRAM

ACCESS MEMORY

The Fujitsu MB82208 is 524,288-word x 8-bit high speed static random access
memory fabricated with CMOS technology.

To obtain smaller chip size, cells consists of NMOS transistors and resistors.
MB82208 has 400mit plastic SOJ as package option. All pins are TTL compatible
and single Svolt power supply is required.
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524,288-WORD x 8-BIT HIGH SPEED STATIC RANDOM @“ﬁmﬁ\\\“\

The MB82208 is ideally suited for use in large computer and other applications
where fast access time, large capacity and ease of use are required. All devices
offer the advantages of low power dissipation, low cost, and high performance.

¢ Organization: 524,288 words x 8 bits

o Static operation: no clocks or timing strobe required

¢ Fast access time: tAA=tACS = 25ns max. (MB82208-25)
tAA=tACS = 35ns max. (MB82208-35)

s Low power consumption: 825.0mW max. (TTL Standby) PLASTIC PACKAGE
27.5mW max. (CMOS Standby) (LCC-36P-MO1)

o Single +5V supply £10% tolerance
e TTL compatible inputs and outputs

o Three-state outputs with OR-tie capability PIN ASSIGNMENT
¢ Allinputs and outputs have protection against static charge (TOP VIEW)
o Standard 36-pin 400mil SOJ package (Suffix: PJ A4 36 [ NC
P package ( ) Ais 2 35 [J A
A3 34 [J A
A 4 33 [ An
A [ds 32 Aw
TSis 31JOE
ABSOLUTE MAXIMUM RATINGS (See NOTE) vos{]7 303 voe
vose 29 yos
l Unit
Rating Symbol Value n vee o 28 &b
Supply Voltage vce —-0.510 +7.0 v GNIT] 10 27 3 vee
Input Voltage on any pin vor[] 11 260 voe
wft)h respecgt to GN VIN —0.510VCC+0.5 v vos[] 12 25 [ vou
Output Voltage on any VO WE[]13 241 Ao
pin with respect to GND vout —0.510 VCC+0.5 v Al []14 23] A
Output Current louT +20 mA z E :2 Zf 3:3
Power Dissipation PD 1.0 d A 17 203 A:
Temperature Under Bias TBIAS -10to +85 °C As Q18 19 [ cs2
O,
Storage Temperature Range TsTG —4010 +125 C This device contains circuitry to protect the inputs against
NOTE: Permanentdevic%gag)a e may o?cur ifthe ab%ve Gl:;olute Ma)c(iltmltlt?‘ damage %u; to Ihiglhl h.:nc vol!a‘?:ca; mm«;
Ratings are exceeded. Functional operation shou restricted to the However. 1t te 8
condit?ons as detailed in the operational sections of this data sheet. ;'?f,;‘ﬁﬁt?;ﬁ?%&?%‘;ﬁl&":&,‘“” maximum rated

Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.
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Fig. 1 — MB82208 BLOCK DIAGRAM
A0 O] -—Q VCC
Al O <—o0 GND
A2 O0—
A3 O—— o
1024 x 512 x
A4 O0——— ADDRESS ROW
A5 o——| BUFFER DECODER MEMORY CELL ARRAY
As O———
A7 O0—
As O——]
A9 O———
A10 ©
A1l O—mm— .
A12 O——rdl
A3 1 apoResS . VO GATE &
A}g iy BUFFER COLUMN DECODER
A16 O .
A17 O———
A1 O—
SEo—unn—
WEO—— INPUT . DATA VO BUFFER
cSD BUFFER
O1 VO2 103 VO4 VOS5 Y06 VO7 V08
TS1o— POWER DOWN ™ TRUTH TABLE
CIRCUIT — = SOPPLY
Cs1 | cs2 | WE | OE MODE CURRENT | VOPIN
H | X | X I x [STANDBY IS8 HIGH-Z
L | L ] X | X |STANDBY icc HIGH-Z__
L | H | H | H |DOUTDISABLE IcC HIGH-Z
L | H | H | L [READ ICC DouUT |
L | H | L | X |WRITE icc DIN
CAPACITANCE (1,-25°c, 1= 1MH2)
‘ Parameter Symbol Min Typ Max Unit
Capacitance, A0 — A18 (V1 = 0V) Ct 6 pF
Capacitance, other pins (V2 = 0V) C2 10 pF
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(Referenced to GND)
Parameter Symbol Min Typ ‘Max Unit
Supply Voltage vce 45 5.0 55 v
Ambient Temperature TA 0 70 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Test Condition Min Max Unit
‘CS12Vvee-0.2v,
IS81 | Vin>Vee-02V orviN<oy 5 mA
Standby Supply Current VCCo min.to max
ISB2 'CS1 = VIH, tCyc = min. 25 mA
. IOUT = OmA, CS1 = ViL
Operating Supply Current ICCT | {Cyc = min. VIN = VIL or VIH 150 mA
Input Leakage Current 4] VIN = 0V to VCC, VCC = Max. -10 10 pA
'CS1 =V,
Output Leakage Current ILo VOUT = 0V to VG, VCC = max. -10 10 HA
Input Low Voltage ViL -0.5" 0.8 v
t High Volt ViH vce
Input High Voltage 22 403 \)
Output High Voitage VOH IOH = —4mA 2.4 \Y
Output Low Voltage VOL IOL = 8mA 0.4 Vv
Note: *1 2.0V Min. for pulse width less than 10ns. (ViL min.=—0.5V at DC level)
Fig. 2 - AC TEST CONDITIONS
o Output Load: +5V
¢ Input Pulse Levsls: OV to 3.0V
e Input Pulse Rise & Fall Times:  2ns (Transient between 0.8V and 2.2V) R1
¢ Timing Reference Levels: Input :ViL=0.8V, ViH=2.2V
Output VOL=0.8V, VOH=2.2V DouT(VO)o— l
cL*! R2

*1 Including Scope and Jig Capacitance

R1 R2 CL Parameters Measured
Load | | 480kQ| 2550 | 30pF | excepttCLZ, tCHZ, tWLZ, tWHZ, tOLZ and tOHZ
Load I | ag0kQ| 2550 | 5pF | 1CLZ, tCHZ, tWLZ, tWHZ, tOLZ and tOHZ
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AC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted.)

READ CYCLE
MB82208-25 MB82208-35
Parameter Symbol Unit
Min Max Min Max
Read Cycle Time tRC 25 35 ns
Address Access Time *2 tAA 25 35 ns
'CS1 Access Time *3 tAC1 25 35 ns
CS2 Access Time *3 tAc2 15 20 ns
Output Enable to Output Valid tOE 15 20 ns
Qutput Hold from Address Change tOH 5 5 ns
CS1 to OutputlLow—Z *4 tCLZ1 5 5 ns
CS2 to OutputLow-Z *4 tcLz2 2 2 ns
Output Enable to Output Low-Z *4 toLz 2 2 ns
Chip Select to Output High-Z *4 tCHZ 12 15 ns
Output Enable to Output High-Z *4 tOHZ 12 15 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE 1: ADDRESS CONTROLLED *2
tRC ~i
ADDRESS 4 A
tAA >
- tOH =i )l
DouTt PREVIOUS DATA VALID K X X DATA VALID
READ CYCLE 2: 31, CS2 CONTROLLED *3
e tRC ol
[* 1
ADDRESS )!I:
tAA
TSi QKKQ’I* AL
= tAC1 tCHZ *4
—— {CLZ21%4 » >
cs2 77777 nos SN
tCLZ2°4 > tCHZ *4 —b»
CE L\\\\\\JS ALY
1OE >
jae— {OLZ *4 ~— jg—— tOHZ "4 —f
DouT HIGH-2 DATA VALID HIGH-Z
DXL - undefined

Notes: *1 WE is high for Read Cycle.

*2 Device is continuously selected, TS1 ="OE = VIL, CS2 = VIH.
*3 Address valid prior to or coincident with C51 transition fow, CS2 transition high.

*4 Transition is measured at the point of $£500mV from steady state voltage with load |l as specified in Fig. 2.
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MB82208-35
(Recommended operating conditions unless otherwise noted)
WRITE CYCLE *1*2
Parameter Symbol MB82208-25 MB82208-35 Unit
Min Max Min Max
Wirite Cycle Time twe 25 35 ns
Address Valid to End of Write 1AW 17 25 . ns
TS to End of Write 1CW1 17 25 ns
CS2 to End of Write tcw2 12 15 ns
Data Valid to End of Write tDW 15 18 ns
Data Hold Time tDH1 0 0 ns
Data Hold Time for CS2 tDH2 2 2 ns
Write Pulse Width twp 17 25 ns
Address Setup Time 1 tAS1 0 0 ns
Address Setup Time 2 tAS2 5 5 ns
Write Recovery Time *3 tWR1 3 3 ns
Write Recovery Time for CS2 tWR2 5 5 ns
Write Enable to Output Low-Z *4 twLZ 0 0 ns
Write Enable to Output High-Z *4 tWHZ 0 12 0 15 ns
WRITE CYCLE TIMING DIAGRAM *1 *2
WRITE CYCLE 1: WE CONTROLLED
'|= tweC
ADDRESS ), o X
tAW
tWR1 '3
"OE LY IS SA S
tcwi
Csi SN NS
{CwW2
cs2 LA NI RNNN
e— tAS1 L WP
WE
l—— {DW il [« tDH1 —i
HIGH-Z HIGH-Z
DIN | qﬁ DATA VALID £
tWHZ "4
WLZ "4
HIGH-Z
DT X X X X X X XX XD X X X X
xz : Undefined

Notes: *1 K OF, TS1and CS2 are in the READ Mode during this period, the /O pins are in the output state and the input
signals of opposite phase to the outputs must not be lied.
"2 1 goes high or CS2 goes low simultaneously with high, the output remains in high impedance state.
*3 tWR is defined from the end point of WRITE Mode.

*4 Transition is measured at the point of £500mV from steady state voltage with Load ll as specified in Fig. 2.
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WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 2: T51 CONTROLLED
e tWC
ADDRESS -t
ﬁ tAW o
7 /V// /S S AL LA
tAS1 tWR1 '3 N
E1 1CWi1
v 7
tCW2
cs2 77777 NSNS S SSSSSSS
W'E' | g tWP >
SOy UWFTT7777777777
tDW —»d e tDH1
DIN HIGH-Z ¥ DATA VALID T HIGH-Z
tCLZ*4 tWHZ 4 !
HIGH-Z HIGH-Z
DouTt >
4 XZ : Undefined
WRITE CYCLE 3: CS2 CONTROLLED
! tWC
e
ADDRESS e
tAW
OF TV 7 777777777777 777 A7 72 A7 77777 7
_ e 1cw >
51 WTS}f | T T TTTT U
tAS N tWR *3
tICW o - »
CS2 ] <
_ e tWP
WE SSSRSSSSOYL 777777777
tDW {DH
tCLZ*4 tWHZ *4
DOUT HIGH-Z - > HIGH-Z
DX : Undefined

Notes: *1 f E CS1 and CS2 are in the READ Mode during this period, the IO pins are in the output state and the input
signals of opposite phase to the outputs must not be applied.
*2 I CS1 goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state.
*3 tWR is defined from the end point of WRITE Mode.

*4 Transition is measured at the point of $£500mV from steady state voltage with Load Il as specified in Fig. 2.
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PLASTIC FPT (Suffix: PJ)
36-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-36P-M01)
. - 144(3.66)MAX
. L 091(2.31)NOM
B +.925+.005 . .025(0.64)MIN
(23.5010.13) R.035(0.89)TYP
ﬁhﬂﬂmﬁﬁﬁﬁhmhhﬁﬁmnﬁ',—t— /(
.440%.005
(11.1810.13) 370+.020
O Q .400(10.16) (9.40+0.51)
NOM
Q-— INDEX
& uuuuuuuuuuuuuuu! qt
T 008 +002
.050%.005 008 001
< 70.05
(1.27£0.13) (0.20 555 )
e 850(21.59REF — { T
Details of “A” part
032(0.81)
A MAX
102(2.60) ) )
NOM
Y

*Resin protrusion. (Each side;.006(0.15)MAX.}
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Dimensions in
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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 copy-
rights, patent rights or trademarks claimed and owned by Fuijitsu.

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.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 3216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408 —922-3000

Telex: 910-671—4915

FAX: 408—-432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

6072 Dreieich—Buchschlag

F.R. Germany

Tel: (06103) 690-0

Telex: 411963

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road,

Plaza By The Park,

#06—-04 /07,

Singapore 0718

Tel: 336-1600

Telex: 55573

FAX: 336-1609
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