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128K x 8 SRAM

WITH OUTPUT ENABLE

FEATURES

= High speed: 12, 15, 20 and 25

= Available in 300 mil- and 400 mil-wide SOJ packages

= High-performance, low-power, CMOS double-metal
process

= Single +5V £10% power supply

= Easy memory expansion with CE1, CE2 and OE
options

= All inputs and outputs are TTL-compatible

= Fast OFE access time: 6ns

OPTIONS MARKING
= Timing
12ns access -12
15ns access -15
20ns access -20
25ns access -25
= Packages
Plastic DIP (400 mil) None
Plastic SOJ (400 mil) DJ
Plastic SOJ (300 mil) SJ
= 2V data retention (optional) L

= 2V data retention, low power (optional) LP

= Temperature

Commercial (0°C to +70°C) None
Industrial  (-40°C to +85°C) IT
Automotive (-40°C to +125°C) AT
Extended  (-55°C to +125°C) XT

= Part Number Example: MT5C1008DJ-20 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
ity of specific part number combinations.

GENERAL DESCRIPTION

The MT5C1008 is organized as a 131,072 x 8 SRAM using
afour-transistormemory cell withahigh-speed, low-power
CMOS process. Micron SRAMs are fabricated using double-
layer metal, double-layer polysilicon technology.

For flexibility in high-speed memory applications,
Micron offers dual chip enables (CE1, CE2) and an output
enable (OE). This enhancement can place the outputs in
High-Z for additional flexibility in system design.

PIN ASSIGNMENT (Top View)

32-Pin DIP 32-Pin SOJ
(SA-6) (SD-4, SD-5)
Ne 1 Y~ 321 vee
NC 1 32 Vee
A6 [ 2 31 1 A15 ate O 2 a1 [l Ass
AL4 13 304 Ez A14 [] 3 30 [ CE2
A12 [| 4 29 I WE A2 0 4 20 [] WE
A7 [I5 28 1 A13 INa 28 [0 A13
A6 [ 6 27 I A8 a6 6 27 [0 A8
As [ 7 26 I A9 As [ 7 26 [1 A9
A4 [l 8 25 I A1l A4 [ 8 25 [1 A11
A3 09 24 [| OE A3 l]o9 24 [1 OE
A2 ] 10 23 I AL0 A2 [ 10 23 [1 A10
AL [ 11 22 || CEL AL Q1 22 1 CE1
A0 [ 12 21 [ DQs8 Ao [ 12 21 {1 bQs8
DQ1 [] 13 20 [I DQ7 bQ1 i 13 20 {1 0Q7
DQ2 [] 14 19 1 DQ6

DQ2 [ 14 19 [I DQ6 003 [ 15 15 b ogs
bos [ 15 18 1 DQS vss [ 16 17 [1 DQ4
vss [] 16 17 [1 DQ4 R —

Writing to these devices is accomplished when write
enable (WE) and CE1 inputs are both LOW and CE2 is
HIGH. Reading is accomplished when WE and CE2 remain
HIGH and CE1 and OE go LOW. The device offers reduced
power standby modes when disabled. This allows system
designers to meet low standby power requirements.

The “L” and “LP” versions each provide a 70% reduction
in CMOS standby current (Ise2) over the standard version.
The “LP” version also provides a 90% reduction in TTL
standby current (Ise1). This is achieved by including gated
inputs on the WE, OE and address lines. The gated inputs
also facilitate the design of battery backed systems where
the designer needs to protect against inadvertent battery
current drain during power-down, when inputs may be at
undefined levels.

All devices operate from a single +5V power supply and
all inputs and outputs are fully TTL-compatible.
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FUNCTIONAL BLOCK DIAGRAM
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TRUTH TABLE
MODE OE | CE1 | CE2 | WE DQ POWER
STANDBY X H X X | HIGH-Z | STANDBY
STANDBY X X L X | HIGH-Z | STANDBY
READ L L H H Q ACTIVE
NOT SELECTED H L H H | HIGH-Z | ACTIVE
WRITE X L H L D ACTIVE
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Supply Relative to Vss.............. -1V to +7V
Storage Temperature (plastic)...........c........ -55°C to +150°C
Power DisSSIPation ........ccccooevieiereneiesese e 1w
Short Circuit Output Current .........c.ccocvevvieiieiinennenn, 50mA
Voltage on Any Pin Relative to Vss............ -1V to Vcc +1V

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(0°C =T, <70°C; Vce = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage VIH 2.2 Vce +1 \% 1
Input Low (Logic 0) Voltage ViL -0.5 0.8 \% 1,2
Input Leakage Current 0V <£VIN<Vcee ILi -5 5 A
Output Leakage Current Output(s) disabled ILo -5 5 MA
0V < Vourt £ Vce
Output High Voltage IoH = -4.0mA VoH 2.4 \%
Output Low Voltage loL = 8.0mA VoL 0.4 \%
Supply Voltage Vcc 4.5 5.5 \%
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -12 -15 -20 -25 | UNITS | NOTES
Power Supply CE2 = ViH; CEL1 < Vi
Current: Operating Vcc = MAX Icc 107 | 195 | 170 | 145 | 130 mA 3,14
f=MAX =1/RC
outputs open
Power Supply CE2 <V or CE1 = Viv;
Current: Standby Vce = MAX IsB1 37 75 65 50 45 mA 14
f=MAX =1/RC
outputs open
LP version only IsB1 1.3 3 3 3 3 mA 14
CE2 < Vss +0.2V;
E1 = Vcc -0.2V; Vcec = MAX IsB2 0.4 5 5 5 5 mA 14
VIN £ Vss +0.2V or
ViN=Vce -0.2V;f=0
Land LP IsB2 03 | 15 1.5 15 15 mA 14
versions only
CAPACITANCE
DESCRIPTION CONDITIONS SYMBOL MAX UNITS NOTES
Input Capacitance T, =25°C;f=1MHz Ci 6 pF 4
Output Capacitance Vcec =5V Co 6 pF 4
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C < T, < 70°C; Vce = 5V 10%)

-12 -15 -20 -25

DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS |NOTES
READ Cycle
READ cycle time RC 12 15 20 25 ns
Address access time TAA 12 15 20 25 ns
Chip Enable access time 'ACE 12 15 20 25 ns
Output hold from address change OH 3 3 3 5 ns
Chip Enable to output in Low-Z tLZCE 3 5 5 5 ns 7
Chip disable to output in High-Z HZCE 6 6 8 10 ns 6,7
Chip Enable to power-up time [=10] 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time tAOE 5 6 6 8 ns
Output Enable to output in Low-Z IL.ZOE 0 0 0 0 ns
Output disable to output in High-Z HZOE 4 5 6 10 ns 6
WRITE Cycle
WRITE cycle time wc 12 15 20 25 ns
Chip Enable to end of write fcw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time AS 0 0 0 0 ns
Address hold from end of write tAH 0 0 0 0 ns
WRITE pulse width wp1 8 9 12 15 ns
WRITE pulse width wp2 10 12 15 15 ns
Data setup time DS 6 7 8 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z ILZWE 3 3 3 3 ns 7
Write Enable to output in High-Z HZWE 6 6 8 10 ns 6,7
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OBSOLETE IT SPECIFICATION

MT5C1008
MICHDN 128K x 8 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1001 SRAMs.
(-40°C =T, <85°C)

MAX
DESCRIPTION CONDITIONS SYMBOL | TYP -20 -25 UNITS | NOTES
Power Supply CE2 = ViH; CE1 £ Vi
Current: Operating Vcec = MAX Icc 107 155 140 mA 3,13
f=MAX =1/RC
outputs open
Power Supply CE2 <ViHor CEL = ViH;
Current: Standby Vcec = MAX IsB1 37 50 45 mA 13
f=MAX =1/'RC
outputs open
LP version only CE2 <ViHor CEL = ViH;
Vce = MAX IsB1 1.3 6 6 mA 13

f=MAX =1/RC
outputs open
CE2 < Vss +0.2V;

E1 = Vcc -0.2V; Vcec = MAX IsB2 0.4 6 6 mA 13
VIN € Vss +0.2V or

VIN=Vee -0.2V;f=0
L version and CE2 <Vss +0.2V;

LP version El = Vcc -0.2V; Vcc = MAX IsB2 0.3 2 2 mA 13
VIN € Vss +0.2V or

VIN=Vee -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL | MIN TYP MAX | UNITS | NOTES

Data Retention Current | CE1 = (Vcc -0.2V) or _
Vcc =2V | 35 170 14
CE2 < (Vss +0.2V) | ' ¢ ceor WA
VIN = (Vcc -0.2V) _
or < 0.2V Vcc =3V Iccor 60 325 KA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 85°C; Vcc = 5V £10%)

-20 -25
DESCRIPTION SYM MIN MAX MIN MAX UNITS NOTES
WRITE Cycle
Address hold from end of write 'AH 1 1 ns
Address setup time IAS 1 1 ns

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C = T, = 85°C; Vcc = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage VIH 2.3 Vce+l \% 1
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OBSOLETE AT/XT SPECIFICATION

MT5C1008
MICHDN 128K x 8 SRAM

AUTOMOTIVE AND EXTENDED TEMPERATURE SPECIFICATIONS (AT AND XT)

The following specifications are to be used for Automotive Temperature (AT) and Extended Temperature (XT) MT5C1001
SRAMSs.

(-40°C £ T, £125°C - AT) (-55°C < T, < 125°C - XT)

MAX
DESCRIPTION CONDITIONS SYMBOL | TYP -20 -25 UNITS NOTES
Power Supply CE2 = ViH; CE1 < Vi
Current: Operating Vcec = MAX Icc 107 155 140 mA 3,13
f=MAX=1/RC
outputs open
Power Supply CE2 <ViHor CE1 2 ViH;
Current: Standby Vce = MAX IsB1 37 60 55 mA 13

f=MAX = 1/'RC
outputs open
CE2 < Vss +0.2V;

E1 = Vcc -0.2V; Vcc = MAX IsB2 0.4 7 7 mA 13
VIN € Vss +0.2V or

ViN = Vce -0.2V;f=0
L version only CE2 < Vss +0.2V;

E1 = Vcc -0.2V; Vcc = MAX IsB2 0.3 6 6 mA 13
VIN € Vss +0.2V or

ViN=Vcee -0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES

Data Retention Current | CE1 = (Vcc -0.2V) or _
Vce =2V I 35 1,000 14
CE2 < (Vss +0.2V) | ¢ CoPR ' WA
ViN = (Vcc -0.2V)
or<0.2v

Vce = 3V Iccor 60 1,500 HA 14

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
Refer to commercial temperature timing parameters for specifications not listed here.
(Notes 5, 14) (-40°C < T, < 125°C - AT, -55°C < T, < 125°C - XT; Vcc = 5V £10%)

-20 -25

DESCRIPTION SYM MIN | MAX MIN MAX UNITS NOTES
READ Cycle
Output hold from address change 'OH 3 3 ns
Chip Enable to output in Low-Z YLZCE 3 3 ns 7
Address setup time 'AS 1 1 ns
WRITE Cycle
Address hold from end of write | tAH | 1 | | 1 | | ns |

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(-40°C =T, £125°C - AT, -55°C = T, < 125°C - XT; Vcc = 5V £10%)

DESCRIPTION CONDITIONS SYMBOL MIN MAX UNITS NOTES
Input High (Logic 1) Voltage VIH 2.3 Vce+l \% 1
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AC TEST CONDITIONS

Input pulse levels ...........cccooecciiiiieennnnn, Vss to 3.0V
Input rise and fall times ..........cccccve s 3ns
Input timing reference levels ........cccccccccveeeinn, 1.5V
Output reference levels .......cccccoevvvevcciiiinnenenn, 1.5V
Outputload ..........cooeevvviiiine, See Figures 1 and 2

NOTES

g E

All voltages referenced to Vss (GND).

-3V for pulse width < tRC/2.

Icc is dependent on output loading and cycle rates.
This parameter is sampled.

Test conditions as specified with the output loading
as shown in Fig. 1 unless otherwise noted.

'HZCE, tHZOE and tHZWE are specified with

C_ =5pF as in Fig. 2. Transition is measured +500mV
from steady state voltage.

At any given temperature and voltage condition,
'HZCE is less than 'LZCE and 'tHZWE is less than

+5V +5V
480 480

30 pF 5 pF

255 255

Fig. 1 OUTPUT LOAD
EQUIVALENT

Fig. 2 OUTPUT LOAD
EQUIVALENT

Device is continuously selected. All chip enables and
output enables are held in their active state.

. Address valid prior to, or coincident with, latest

occurring chip enable.

.'RC = Read Cycle Time.
. CE2 timing is the same as CE1 timing. The waveform

is inverted.

. Chip enable and write enable can initiate and

terminate a WRITE cycle.

. Typical values are measured at 5V, 25°C and 20ns

cycle time.

'LZWE.

8. WE is HIGH for READ cycle.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

15. Typical currents are measured at 25°C.

DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS NOTES
Vcc for Retention Data VDR 2 \Y
Data Retention Current CE1=(Vcc-0.2V) |Vec=2V | lccpr 35 150 HA 15
L version or CE2 < (Vss +0.2V)

ViN = (Vcc-0.2V) |Vee =3V Iccpr 60 250 MA 15

or<0.2v

Data Retention Current CE1=(Vcc-0.2V) |Vec=2V | lccor 35 150 HA 15
LP version or CE2 < (Vss +0.2V)| Vcec = 3V Iccpr 60 250 MA 15
Chip Deselect to Data ICDR 0 ns 4
Retention Time
Operation Recovery Time R RC ns 4,11
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LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE

Vee \| 4.5V Vpr 2V 4.5\//(
{cDR R
—  Vy—
= w2 / X,
CE2 \\5:[': /////ﬁ\ <Vss + 0.2V /;;;;;x/
READ CYCLE NO. 1859
tRc |
ADDR VALID J<
tAn |
toH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 2 7.8, 10,12
tRC
CEL I i
tAOE
tL70E 'HZOE
OE X J/ |
tACE
tLZCE tHZCE
DQ HIGH-Z @ DATA VALID —

Icc

| tpD
B E—

DON'T CARE

@ UNDEFINED
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WRITE CYCLE NO. 11213
(Chip Enable Controlled)

& N\ i g
Ve LTI, L,

o IR om0

Q HIGH-Z

WRITE CYCLE NO. 212,13
(Write Enable Controlled)

twe

ADDR

taw

tcw tAH

= |//// ﬁ% I

twp1

WE \k 7

| bs bH |
) ST Y/,

Q HIGH-Z

DON'T CARE

. _ m UNDEFINED
NOTE: Output enable (OE) is inactive (HIGH).
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NOTE:

WRITE CYCLE NO. 37.12.13
(Write Enable Controlled)

twe
ADDR
tAw
| tcw tAH
CEL A i
| tas twp2
WE \ Vi
| ips tDH |
D / 01\ DATA VALID %
tHzwE ‘ i zZwWE
B A AR SRR

Output enable (OE) is active (LOW).

DON'T CARE

@ UNDEFINED

MT5C1008
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32-PIN PLASTIC DIP

1.583 (40.21)

1.577 (40.06)

s T e Y s I s N s A e A s T s A s I s N s A s S s O s

T

373(9.42) ||
367 (9.32) \

PIN 1 PIN #1 INDEX
145(3.68) [

{ 155 (3.94)
\

135 %} U

| .021(0.53)

T .015(0.38)

.100 (2.54) TYP
| | .062(1.58)
.050 (1.27)

- 1500(38.10) TYP —

NOTE: 1. All dimensions in inches (millimeters)

MAX
I

y ‘ Ve SEATING PLANE
_’7

I 140356
1120 (3.05)

__ 425 (10.79)
170 (4.32) 310 (10.41) "

I__ .014 (0.36)
.008 (0.20)

| 480(12.18) |_

N or typical where noted.

430 (10.92)

2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per side.
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32-PIN PLASTIC SOJ

.829 (21.06)
1823 (20.90)
I e Y s Y e Y e Y s A e e e Y e Y Y e Y e Y e O o A |
340 (8.64) T
330 (8.38)
305 (7.75)
299 (7.59)
| S N N N N [ N [ N N [ N B W
PIN #1 INDEX "Ll 050 1.27) TYP
. 750 (19.05) TYP — =
038 (0.97) —== f==—
.032 (0.81
|‘ 1026 (0.66) ‘
ol L | 145 (3.68) |
132 (3.35) ggg gg; LL/ Tl ‘
SEATING PLANE — 4
.020 (0.51) f f L .275 (6.99)
037 (0.94) MAX 015 (0.38) -260 (6.60) .030 (0.76)
: : MIN

DAMBAR PROTRUSION

or typical where noted.

NOTE: 1. All dimensions in inches (millimeters) I\lilll'?lil(

2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per side.
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32-PIN PLASTIC SOJ

L .829 (21.06)
823 (20.90) o

445 (11.30)
435 (11.05)

405 (10.29)
1399 (10.13)

i o

4| | |

PIN #1 1D j —— —=— 050 (1.27) TYP

- 750 (19.05)TYP ———————— =

038 (0.97) — | |—=-—

—m—| |==— 037 (0.94) MAX DAMBAR PROTRUSION
. . 032081
1026 (0.66) +
030 (0.76)

-~ [ \ [ \ MmN
us@e8) o U +

T2 @as) 284D I\ P—

1080 (2.03) N

SEATING PLANE ———

. H o 020 (0.51) *
1015 (0.38)

- 380 (9.65) -
1360 (9.14)

NOTE: 1. All dimensions in inches (millimeters) I\I/\l/lTlil( or typical where noted.

2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per side.

MICRON
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8000 S. Federal Way, P.O. Box 6, Boise, ID 83707-0006, Tel: 208-368-3900
E-mail: prodmktg@micron.com, Internet: http://www.micron.com, Customer Comment Line: 800-932-4992
Micron is a registered trademark of Micron Technology, Inc.
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