PRELIMINARY

MICRQN MT4LS12832R

ScucomcTon o 128K x 32 SRAM MODULE

SRAM 128K x 32 SRAM
MODULE LOW VOLTAGE

FEATURES
* High speed: 15, 20 and 25ns PIN ASSIGNMENT (Front View)
* High-density 512KB design
erggspserformance, low-power, CMOS double metal 64-Pin SIMM
. gingle +3.3V =0.3V power supply
* 5V-tolerantI/O
+ Easy memory expansion with CE and OE functions o o
+ All inputs and outputs are TTL-compatible
. Industry.standard pi_nout I nnnnnninnnmn ISERLTNRNRETARRNLNNRERTIRUNIREN]
+ Low profile ! 2 o
+ Upgradable to a 256K x 32 module
‘ 64-Pin ZIP
OPTIONS MARKING
» Timing
15ns access -15
20ns access -20 ‘
25ns access -25
1 32 » 84
» Packages
64-pin SIMM M
64-pin ZIP Z
PIN#| SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL | PIN# | SYMBOL
1 Vss 17 A2 33 43 49 M
+ 2V data retention (optional) L 2 PDO 18 AS T T3 | 50 Al
3 PD1 19 DQ13 35 NC 51 AS
. 4 D1 20 DQs 36 A6 52 A12
+ Part Number Example: MT4LS12832RM-15 L z s T T oore T T o8 T8 T Ve
] DQ2 2 DQ6 38 Vss 54 Al3
7 DQ10 23 DA15 39 DQ25 55 A6
8 Ba3 24 Day 40 0Q17 S6 D21
g9 Da11 25 DQ16 2l DQ26 57 DQ29
GENERAL DESCRIPTION 10 | D4 |26 | Das | 42 | pats | 58 | DG22
The MT4LS12832R is a high-speed SRAM memory mod- npooa12 |27 | Vss | 431 D027 | 59 | DO30
ule containing 131,072 words organized in a x32-bit con- 121 Voo |28 WE } 441 DA19 ] 60 | DA23
figuration. The module consists of four revolutionary pin- = 0D :13 :‘2 ggg 61 | 0asi
. 62 D024
out, low voltage 128K x 8 fast SRAMs mounted ona 64-pin, 5 A T w47 3 %5 | D032
single-sided, FR4-printed circuit board. BT a8 |2 | G | a1 Ao |6 | Vs
Data is_written into the SRAM memory when write
enable (WE) and chip enable (CE) inputs are both LOW.
Reading is accomplished when WE remains HIGH and CE The Micron SRAM family uses a high-speed, low- power
goes LOW. CE and/or OE can set the output in a High-Z CMOS design in a four-transistor memory cell featuring
state foradditional flexibility in system design and memory double-layer metal, double-layer polysilicon technology.
expansion. The “L” version provides a significant reduc- All module components may be powered from a single
tion in CMOS standby current (Iss2) over the standard +3.3V DC supply and all inputs and outputs are fully TTL-
version. compatible. This 3.3V module is ideal for 3.3V-only and
PDO and PD1 identify the module’s density allowing mixed 3.3V and 5V systems. Allinput pinsand bidirectional
interchangeable use of alternate density, industry- pins are 5V-tolerant, meaning that 5V devices can directly
standard_modules. Four chip enable inputs, (CE1, CE2, drive this module without increased current or any damag-
CE3 and CE4) are used to enable the module’s four bytes ing effects. Refer to Technical Note TN-05-16 for further
independently. information.
MTALS12892R 1 Micron Semconauctor, Inc., resenves the right 10 change products or speceicabons without notice.
Rav. 994 £1994, Micron Semiconductor, inc.
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PRELIMINARY

MT4LS12832R
128K x 32 SRAM MODULE

MICRON

FUNCTIONAL BLOCK DIAGRAM

DOn-Da32

AC-16
WE
OE

CEi

CE3

U1-U4 = MT5LC128K8D4DJ

. PRESENCE-DETECT ... _.. .
CE "PDO = No Connect
o I PD1 = No Connect
TRUTH TABLE
MODE 0F CE WE Da POWER
STANDBY X H X HIGH-Z | STANDBY
READ L L H Q ACTIVE
NOT SELECTED H L H HIGH-Z ACTIVE
WRITE X L L D ACTIVE
MTALS12532R 2 MICrOn SemICONJUCIOR, INC.. resenves the right to CANGE PrOJUCTS OF SPECIiCAions without notice,
Rav. 994 ©1994, Micron Semiconductor, Inc,
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MICRON

PRELIMINARY

MT4LS12832R
128K x 32 SRAM MODULE

ABSOLUTE MAXIMUM RATINGS*

Voitage on Vcc Supply Relative to Vss ........ 0.5V to +4.6V

VN 0.5V to +6.0V
Storage temperature -55°Cto +125°C
Power dissipation 4w
Short circuit output current 50mA

*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 s T, s 70°C; Ve = 3.3V £0.3V)

DESCRIPTION CONDITIONS SYMBOL | MIN MAX UNITS | NOTES
Input High (Logic 1) Voltage Vir 2.0 5.5V \'] 1,2
Input Low (Logic 0) Voltage Vi 0.3 0.8 Vv 1,2
Input Leakage Current OVsViNsVcc |A0-A16,WE,OE | ILn -4 pA
CE1-CE4 L2 -1 1 A
Output Leakage Current Output(s) disabled |DQ1-DQ32 Lo -1 1 pA
OV =< Vour s Vec
Output High Voltage lon = -4.0mA VoH 24 \'/ 1
Output Low Voltage loL=8.0mA VoL 0.4 \'/ 1
Supply Voitage Vce 3.0 3.6 Vv 1
MAX
DESCRIPTION CONDITIONS SYMBOL { VER TYP -15 -20 -25 |UNITS | NOTES
Power Supply CE = Vi; Ve = MAX
Current: Operating f=MAX = 1/'RC lec ALL 660 920 | 720 | 640 | mA | 3,13
outputs open
Power Supply CE 2 Viy; Ve = MAX
Current: Standby f= MAX = 1/'RC Isa1 ALL 140 200 | 160 | 140 [ mA | 13
outputs open
CE = Vec -0.2V; Vee = MAX
ViN < Vss +0.2V or Ise2 ALL 2 20 20 20 mA 13
ViN 2 Vee -0.2V;f=0
CAPACITANCE
DESCRIPTION CONDITIONS SYmsoL MAX UNITS | NOTES
Input Capacitance: A0-A16, WE, OE T,o=25°C; f=1MHz Cn 25 pF 4
Input Capacitance: CE1-CE4 Vee = 3.3V Ci 6 pF 4
Input/Output Capacitance: DQ1-DQ32 Ci/o 6 pF 4

MT4LS12832R
Rere. 994

B L111549 001147e 9TT M

Micron Semiconductor, Inc., reserves the nght 1o change products or specificalons wihout notice.
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PRELIMINARY
MT4LS12832R

128K x 32 SRAM MODULE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Note 5) (0°C s T, s 70°C; Vec = 3.3V =0.3V)

DESCRIPTION 18 20 25
SYM MIN | MAX | MIN | MAX | MIN | MAX | UNITS NOTES

READ Cycle

READ cycle time RC 15 20 25 ns

Address access time tAA 15 20 25 ns

Chip Enable access time 'ACE 15 20 25 ns

Output hold from address change tOH 4 4 4 ns

Chip Enable to output in Low-Z WZCE 5 5 5 ns 7
Chip disabie to output in High-Z HZCE 6 8 8 ns 6,7
Chip Enable to power-up time PU 0 0 0 ns

Chip disable to power-down time PD 15 20 25 ns

Output Enable access time tAQE 8 10 12 ns

Output Enable to output in Low-Z 1 Z0E 0 0 0 ns

Output disable to output in High-Z ZOE 6 8 8 ns 6
WRITE Cycle

WRITE cycle time WwC 15 20 25 ns

Chip Enable to end of write cw 12 13 15 ns

Address vaiid to end of write AW 10 12 14 ns

Address setup time tAS 0 0 0 ns

Address hold from end of write tAH 0 0 0 ns

WRITE puise width WP1 10 12 14 ns

WRITE puise width WpP2 10 12 14 ns

Data setup time DS 8 10 10 ns

Data hold time DH 0 0 0 ns

Wirite disable to output in Low-Z LZWE 3 3 3 ns 7
Write Enable to output in High-Z HZWE 6 8 8 ns 6,7
e 4 R e e
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PRELIMINARY

MT4LS12832R
128K x 32 SRAM MODULE

MICRON

AC TEST CONDITIONS Q
INPUL PUISE 1VEIS ....eevvrvrrrmisneissenesensas Vss to 3.0V Z5=50Q 50Q 30pF
Input rise and fall IMES ....c.ocemunermrieiinrensisiinne 3ns
. VT =1 .5V
Inputtiming reference levels .........eoiuneereeecnns 1.5v
Outputreference leVels .......cennmnscieneceens 1.5V Fig. 1 OUTPUT LOAD
Outputioad ....cemeremeverecasscsencnce See Figures 1 and 2 EQUIVALENT
+3.3V
317
Q
as1 SeF
Fig. 2 OUTPUT LOAD
EQUIVALENT
NOTES
1. All voltages referenced to Vss (GND). 7. Atany given temperature and voltage condition,
2. Overshoot: VmH s +6.0V forts'RC/2 tHZCE is less than 'LZCE and 'HZWE is less than
Undershoot: ViL 2 -2.0V fort < (RC/2 "LZWE.
Power-up: Vm 2 +6.0Vand Vccs3.1V 8. WE is HIGH for READ cycle.
for t < 200 msec. 9. Device is continuously selected. All chip enables and
3. Icc is dependent on output loading and cycle rates. output enables are held in their active state.
The specified value applies with the outputs 10. Address valid prior to, or coincident with, latest
_ 1 occurring chip enable.
unloaded and f= - - MIN) Hz. 11. 'RC=READ cydle time
4, This parameter is sampled. 12. Chip enable and write enable can initiate and
5. Test conditions as specified with the output loading terminate a WRITE cycle.
as shown in Fig. 1, unless otherwise noted. 13. Typical values are measured at 3.3V, 25°C and 15ns
6. *HZCE, 'HZOE and 'HZWE are specified with C = cycle time. .
5pF as in Fig. 2. Transition is measured =500mV from 14. Typical currents are measured at 25°C.
steady state voltage. 15. The output will be in the High-Z state if output enable
is high.

DATA RETENTION ELECTRICAL CHARACTERISTICS (L version only)

DESCRIPTION CONDITIONS SYMBOL [ MIN TYP MAX UNITS | NOTES |

Vee for Retention Data Vor 2 \'

Data Retention Current CE = (Vec -0.2V)

ViN 2 (Vec -0.2V) |[Vec =2V | lccor 280 1,200 [17.) 14
or <02V

Chip Deselect to Data 'CDR 0 ns 4

Retention Time

Operation Recovery Time R ‘RC ns 4,11
MT4LS126832R 5 Micron Sermconductor. inc., vmmmwmmwmmm.
Rev. 994 £1994, Micron Semiconducior. Inc.
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PRELIMINARY
MT4LS12832R
MICHDN 128K x 32 SRAM MODULE

SEMICONDUCTOR. BeC.

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
Vee \a.ov Vo s.ovﬂf
'COR R
- ViH— Vor
& .m ; R 7/
READ CYCLE NO. 182
- 'RC |
soor D G X
taA o
1oH y
DQ PREVIOUS DATA VALID DATA VALID
READ CYCLE NO. 27.8.10
RC .
—_ \ /
CE N _
tACE .
tWzoe | | 'HZOE |
h |
_ \ )
& R
B , taCE T B
tzce tHZCE‘
oQ HIGH-Z ———@( DATA VALID )r——

DON'T CARE

K3 unpeFINED
:’vu.s;.m 6 mmm.ln&.twmmmmm:;wmm

B L111549 0011475 k09 N




PRELIMINARY

MT4LS12832R
Mlcnmqml\m! 128K x 32 SRAM MODULE
WRITE CYCLE NO. 112
(Chip Enable Controlled)
- twe -
oo X X
taw
- tAS . tcw tAH
{ I
twpi

W I

LA,

,  ‘os oH |

N Y ST,

Q

HIGH-Z

WRITE CYCLE NO. 212
(Write Enable Controlled)

we

ADDR Y

Yo
/N N\
taw
[ tew taH
cE Wm A
| 1as : twp1
/
% ) —
[ los oH |

o X

Q

NOTE: Output enable (OE) is inactive (HIGH).

HIGH-Z

DON'T CARE

RRR] unperFINED

MTaLS1282R
Pav. W4
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PRELIMINARY
MT4LS12832R
MICRON 128K x 32 SRAM MODULE

WRITE CYCLE NO. 37.12.18
(Write Enable Controlled)

twe

oon Y t X_
| ‘x 'AH
= Wml t _ T
" . \.\ ]r
l 'os IoH |
0 7///////////////////////////{//////////& T U

HIGH-Z

DON'T CARE

B uNDEFINED

NOTE: Output enable (OE) is active (LOW).

Micron Semconductor, Inc., reserves the right 1o cChange products or specifications without notice.
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