MICRON

MT5C1008
128K x 8 SRAM

SRAM

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 OF
options

* All inputs and outputs are TTL-compatible

¢ Fast OF access time: éns

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: MT5C1008D]-20 L

NOTE: Not all combinations of operating temperature, speed, data retention
and low power are necessarily available. Please contact the factory for availabil-
1ty of specific part number combinations

GENERAL DESCRIPTION

The MT5C1008 is organized as a 131,072 x 8 SRAM using
afour-transistor memory cell witha high-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)
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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 OF 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 (Isp2) over the standard version.
The “LP” version also provides a 90% reduction in TTL
standby current (Isg1). This is achieved by including gated
inputs on the WE, OF 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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MT5C1008

128K x 8 SRAM

FUNCTIONAL BLOCK DIAGRAM
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MODE OF | CE1 | CE2 | WE 11] 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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MICRON

MT5C1008
128K x 8 SRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Ve Supply Relative to Vss..............
Storage Temperature (plastic)
Power Dissipation
Short Circuit Qutput Current

*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

3)
<

Voltage on Any Pin Relative to Vss............ -1V to Vee +1V implied. Exposure to absolute maximum rating conditions >
for extended periods may affect reliability. m
ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS 2
(0°C £ T, £70°C; Vee = 5V £10%) o
DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS NOTES I
Input High (Logic 1) Voltage ViH 2.2 Vee +1 \ 1 m
Input Low (Logic 0) Voltage ViL -0.5 0.8 Vv 1,2 O
Input Leakage Current OV <VINS Vee ILi -5 5 uA z
Output Leakage Current Output(s) disabled ILo -5 5 uA o
0V < Vour < Vee C
Output High Voltage loH = -4.0mA VoH 2.4 \' 1 m
Qutput Low Voltage loL = 8.0mA VoL 0.4 \ 1
Supply Voltage Vee 45 5.5 A 1 %’
MAX g
DESCRIPTION CONDITIONS SYMBOL | TYP | 12 | -15 | -20 | -25 | UNITS | NOTES
Power Supply CE2 > Viy; CE1 < Vi
Current: Operating Vee = MAX lcc 107 | 195 | 170 | 145 | 130 mA 3,14
f=MAX = 1/'RC
outputs open
Power Supply CE2 <V or CE1 2 Vix;
Current: Standby Vee = 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,
CE12>Vee -0.2V; Voo = MAX | sz 0.4 5 5 5 5 mA 14
VinN < Vss +0.2V or
VIN2 Vec -0.2V;f=0
L and LP Isa2 03 115 |15 |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 Vee = 5V Co 6 pF 4
hﬁ‘;rvﬁ(“o/gf 1 _73 Micron Semiconductor, Inc , reserves the nght ta changs pmdlgtfg;;sm;ﬂ:‘a;mxmﬁﬁg
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MICRON

3 LETOR Tt

MT5C1008
128K x 8 SRAM

" ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

NVYHS SNONOHHONASY AS

(Note 5) (0°C < T < 70°C; Vee = 5V £10%)

12 -15 -20 -25
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNIS [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 1LZCE 3 5 5 5 ns 7
Chip disable to output in High-Z HZCE [ 6 8 10 ns | 67
Chip Enable to power-up time tPU 0 0 0 0 ns
Chip disable to power-down time PD 12 15 20 25 ns
Output Enable access time 'AQE 5 [ 6 8 ns
Output Enable to output in Low-Z 1L.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 'cw 8 10 12 15 ns
Address valid to end of write AW 8 10 12 15 ns
Address setup time tAS 1} 1} 0 0 ns
Address hold from end of write 'AH 0 0 0 0 ns
WRITE pulse width Wwp1 8 9 12 15 ns
WRITE pulse width wp2 10 12 15 15 ns
Data setup time DS [3 7 8 10 ns
Data hold time DH 0 0 0 0 ns
Write disable to output in Low-Z W ZWE 3 3 3 3 ns 7
Write Enable to output in High-Z HZWE 6 6 8 10 ns 6,7
223211“/3 1 _7 4 Micron Semiconductar, Inc , resarves the nght to change pmdkgs g:; m?;zr:: mv;m m
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MICRON MT5C1008

128K x 8 SRAM

INDUSTRIAL TEMPERATURE SPECIFICATIONS (IT)
The following specifications are to be used for Industrial Temperature (IT) MT5C1008 SRAMs.

(-40°C < T, <85°C)
MAX
DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES
Power Supply CE2 > Vi; CE1 < Vu
Current: Operating Vee = MAX lec 107 | 155 | 140 | 130 | 125 mA 3,14
f=MAX = 1/IRC
outputs open
Power Supply CE2 <V or CET 2 Viy;
Current: Standby Vce = MAX IsB1 37 50 45 40 40 mA 14
f= MAX = 1/'RC
outputs open
LP version only CE2<VmHor CE1 2 Vi
Vee = MAX IsB1 1.3 6 6 6 6 mA 14
f=MAX =1/RC
outputs open
CE2 < Vss +0.2V;
CE1 = Vce -0.2V; Vec = MAX Ise2 04 5 5 5 5 mA 14
VIN< Vss +0.2V or
Vin > Vec -0.2V;f=0
L version and CE2 < Vss +0.2V;
LP version E1 > Vce -0.2V; Voo = MAX IsB2 0.3 2 2 2 2 mA 14
VIN € Vss +0.2V or
VINZ Vee -0.2V; f=0
DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)
DESCRIPTION CONDITIONS SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Current | CE1 2 (Vcc -0.2V) or —oV
CE2 < (Vss +0.2V) Vce Iccor 35 170 pA 15
ViN 2 (Vce -0.2V) _
or<0.2V Vece =3V lccor 60 325 LA 15
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 -35 -45
DESCRIPTION SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
WRITE Cycle
Address hold from end of write [ e [ 1] [ 1] [ 1] [ 1] [ ns |
r;;rvsc;‘o; 1 _75 Micron Semiconductor, Inc , resarvas the right to change pmﬁ&mmm:m
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MT5C1008

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) MT5C1008
SRAMS. (-40°C < T, < 125°C - AT) (-55°C < T < 125°C - XT)

DESCRIPTION CONDITIONS SYMBOL | TYP | -20 | -25 | -35 | -45 | UNITS | NOTES

Power Supply CE2 2 Vii; CE1 <V
Current: Operating Vee = MAX lcc 107 | 165 | 140 | 130 | 125 mA 3,13
f=MAX =1/'RC
outputs open
Power Supply CE2<ViHor CE12ViH;
Current: Standby Vee = MAX IsB1 37 60 55 50 47 mA 13
f=MAX=1/RC
outputs open
CE2<Vss +0.2V;

E12Vce-0.2V; Vec = MAX lse2 04 7 7 7 7 mA 13
VINS Vss +0.2V or

ViN2Vec-0.2V; =0

L. version only CE2<Vss +0.2V;

CE1 = Vee -0.2V; Voo = MAX Isa2 03 5 5 5 5 mA 13
Vin < Vss +0.2V or

ViIN2Vee-0.2V;f=0

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL MiN TYP MAX UNITS | NOTES
Data RetentionCurrent | CET 2 (Vec -0.2V) or _
CE2 < (Vss +0.2V) Voe =2V lccor 35 1,000 HA 15
Vin 2 (Vee -0.2V) _
or<0.2V Vee =3V lccor 60 1,500 LA 15

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; Vec = 5V +10%)

-20 -25 -35 -45

DESCRIPTION SYM_| MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
READ Cycle
Output hold from address change OH 3 3 3 3 ns
Chip Enable to output in Low-Z 'LZCE 3 3 3 3 ns 7
WRITE Cycle
Address hold from end of write [ taH [ 17 [ 1 ] [ 1] [ 1] [ ns |
hyon 1-76 o.M Soraconcior e
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MICRON MT5C1008

128K x 8 SRAM

AC TEST CONDITIONS +5v s5v
Input pulse levels ... a 480 o 480
Input rise and fall imes.............cc.ccvveeeeeeerneennnnn. 255 T 309F 255 SpF
Input timing reference levels.. \V/
Output reference levels .........cccceccniiiciencnn 1.5V Fig. 1 OUTPUT LOAD Fig. 2 OUTPUT LOAD
Output load ........cccoevvvevevirennen. See Figures 1 and 2 EQUIVALENT EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 9. Device is continuously selected. All chip enables and
2. -3V for pulse width < 'RC/2. output enables are held in their active state.
3. Iccis dependent on output loading and cycle rates. 10. Address valid prior to, or coincident with, latest
4. This parameter is sampled. occurring chip enable.
5. Test conditions as specified with the output loading 11. 'RC = Read Cycle Time.
as shown in Fig. 1 unless otherwise noted. 12. CE2 timing is the same as CE1 timing. The waveform
6. *HZCE, 'HZOE and 'HZWE are specified with is inverted.
C; = 5pF as in Fig. 2. Transition is measured +500mV 13. Chip enable and write enable can initiate and
from steady state voltage. terminate a WRITE cycle.
7. Atany given temperature and voltage condition, 14. Typical values are measured at 5V, 25°C and 20ns
tHZCE is less than 'LZCE and ‘HZWE is less than cycle time.
fLZWE. 15. Typical currents are measured at 25°C.

8. WE is HIGH for READ cycle.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L and LP versions only)

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

ViN2 (Vec-0.2V) |Vee=3V | lccor 60 250 pA 15

or<0.2v
Data Retention Current CE12>(Vcc-0.2V) [Vec =2V | lccor 35 150 pA 15
LP version or CE2 <(Vss +0.2V)(Vee =3V | lccor 60 250 pA 15
Chip Deselect to Data 'CDR 0 ns 4
Retention Time
Operation Recovery Time 'R ‘RC ns 4,11
:(n;‘vs(il‘ 0/33 1 _77 Micron Semiconductor, Inc , reserves the nght to change pmdu;l'sgg: s&e::?;:'n: m on'om

B b111549 0010301 148 =N

WVYHS SNONOHHONASY AS



MT5C1008

128K x 8 SRAM

WVHS SNONOHHONASY AS

LOW Vcc DATA RETENTION WAVEFORM

Veo

= W7

ce2 - 2222222>

DATA RETENTION MODE
| 45v asvy—
3 VDR >2V /

coR A

<Vss +02V }‘;;;;;;;/

READ CYCLE NO. 189

tre |
ADDR 4 VALID i(
tAA |
tOH
Q PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10.12
RC
— N .
CE1 K 7
tAOE
Y z0E tHZOE I
4-——|—>
— \
OE N
tacE
tLzCE tHZCE
DQ HIGH-Z m DATA VALID —
tpy | tPD
R — ||
icc /L JK
[/
[/// DON'T CARE
R unDEFINED
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MICRON MT5C1008

128K x 8 SRAM

WRITE CYCLE NO. 11213
(Chip Enable Controlled)

ADDR \;
= .
e s Y,
S ), T
WRITE CYCLE NO. 21213
(Write Enable Controlled)
ADDR ‘>\; :
. — |
| os toH |
DON'T CARE
NOTE: Output enable (OE) is inactive (HIGH). @ UNDEFINED
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MlCHDN MT5C1008

128K x 8 SRAM

WRITE CYCLE NO. 37.12.13
(Write Enable Controlled)

twe
ADDR : <7
| fow tAH
=N/ ml AT,
tas twp2
We X 7
] tps DH |
I s I
Q HIGH-Z
DON'T CARE
E%4 UNDEFINED
NOTE: Output enable (OE) is active (LOW).
o e 1-80 o ST I e e T B e haron Samisonsucion, o
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