MII:FII:DN 1,2 MEG x 32

DRAM SIMMs

DRAM MT8D132(X)

MT16D232(X)
FEATURES .
¢ JEDEC- and industry-standard pinout in a 72-pin, PIN ASSIGNMENT (Front View)
single in-line memory module (SIMM)
* 4MB (1 Meg x 32) and 8MB (2 Meg x 32) 72-Pin SIMM
* High-performance CMOS silicon-gate process _
* Single +5V *10% power supply (DD-3) 1 Meg x 32
¢ Allinputs, outputs and clocks are TTL-compatible (DD'4) 2 Meg x 32

Refresh modes: RAS#ONLY, CAS#-BEFORE-RAS#
(CBR) and HIDDEN

Multiple RAS# lines allow x16 or x32 width

* 1,024-cycle refresh distributed across 16ms

* FAST PAGE MODE (FPM) operating mode or
Extended Data-Out (EDO) PAGE MODE operating
mode

OPTIONS MARKING PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
e Timin 1 Vss 19 | NC(A10) | 37 NC 55 | D012
23 2 a1 20 | D05 | 38 NG 56 | DOzs
60ns access -6 3 | Daiz | 21| D021 | 39 | Vs | 5/ | D18
4 DG2 22 D06 40 | CASD# | 58 | DG29
* Packages 5 D018 | 23 | DQ22 | 41 | CAS2¢ | 59 Voo
72-pin SIMM M 6 Da3 | 24 Da7_| 42 [ cAs3# [ 60 [ DQ30
72-pin SIMM (gold) G 7 D019 | 25 | DQ23 | 43 | CASI# | 61 | DQ14
8 DQ4 26 DQ8 44 | RASO# | 62 | DO31

. OPerating Modes 9 DQ20 27 DQ24 45 |NC*/RAS1#| 63 DQ15
FAST PAGE MODE Blank 10 Vee 28 A7 46 NC 64 DQ32
1 NC 29 | NC(Al1) | 47 WE# 65 DQ16
EDO PAGE MODE X 12 A0 30 Voo 48 NC 66 NC
13 Al k) A8 48 DQ9 67 PRD1
PART NUMBERS ] M 2| A 50 | _DOz5 | 68 | PRDZ
EDO Operating Mode 15 [ A3 | 33 [NC*/RAS34 51 | DO10 | 69 [ PRD3
16 A4 34 RAS2# 52 DQ26 70 PRD4
17 AS 35 NC 53 DQ11 71 NG
PART NUMBER CONFIGURATION PLATING 8 6 % NG 5 D027 = Ve
MT8D132G-xx X 1 Meg x 32 Gold *4MB version only
MTBD132M-xx X 1 Meg x 32 Tin/Lead
MT16D232G-xx X 2 Meg x 32 Gold NOTE: Symbols in parentheses are not used on these modules but may be used
MT16D232M-xx X 2 Meg x 32 Tin/Lead for other modules in this product family. They are for reference only.
XX = speed
EPM Ooerating Mod KEY TIMING PARAMETERS
perating Mode EDO Operating Mode
:AATRJDr:l;n;gER ::oh;mt;u::nou ;u};'““ SPEED | 'RC | 'WAC | 'PC | 'WA | 'CAC | 'CAS
XX o9 X 0 -6 110ns | 60ns | 26ns | 30ns | 17ns | 13ns
MT8D132M-xx 1 Meg x 32 Tin/Lead
MT16D232G-xx 2 Meg x 32 Gold FPM Operating Mode
MT16D232M-xx 2 Meg x 32 Tin/Lead
xx = speed SPEED Re RAC tpg AR tCAC RP
-6 110ns | 60ns 35ns 30ns 15ns 40ns
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1,2 MEG x 32
DRAM SIMMs

GENERAL DESCRIPTION

The MT8D132(X) and MT16D232(X) are randomly ac-
cessed 4MB and 8MB solid-state memories organized in a
x32 configuration. During READ or WRITE cycles, each bit
is uniquely addressed through the 20 address bits, which
are entered 10 bits (A0-A9) at a time. RAS# is used to latch
the first 10 bits and CAS# the latter 10 bits. A READ or
WRITE cycle is selected with the WE# input. A logic HIGH
on WE# dictates READ mode while a logic LOW on WE#
dictates WRITE mode. During a WRITE cycle, data-in (D) is
latched by the falling edge of WE# or CAS#, whichever
occurs last. EARLY WRITE occurs when WE# goes LOW
prior to CAS# going LOW, and the output pin(s) remain
open (High-Z) until the next CAS# cycle.

FAST PAGE MODE

FAST PAGE MODE operations allow faster data opera-
tions (READ or WRITE) within a row-address-defined
(A0-A9) page boundary. The FAST PAGE MODE cycle is
always initiated with a row address strobed-in by RAS#
followed by a column address strobed-in by CAS#. CAS#
may be toggled-in by holding RAS# LOW and strobing-in
different column addresses, thus executing faster memory
cycles. Returning RAS# HIGH terminates the FAST PAGE
MODE operation.

EDO PAGE MODE

EDO PAGE MODE, designated by the “X” version, is an
accelerated FAST PAGE MODE cycle. The primary advan-
tage of EDO is the availability of data-out even after CAS#

goes back HIGH. EDO provides for CAS# precharge time
(*CP) to occur without the output data going invalid. This
elimination of CAS# output control provides for pipeline
READ:s.

FAST PAGE MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO operates as any DRAM READ or FAST-PAGE-
MODE READ, except data will be held valid after CAS#
goes HIGH, as long as RAS# and OE# are held LOW and
WE# is held HIGH. (Reference MT4C4007] DRAM data
sheet for additional information on EDO functionality.)

REFRESH

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time. Memory cell data is retained in its
correct state by maintaining power and executing any
RAS# cycle (READ, WRITE) or RAS# refresh cycle (RAS#
ONLY, CBR or HIDDEN)} so that all 1,024 combination of
RAS# addresses (A0-A9) are executed at least every 16ms,
regardless of sequence.

x16 CONFIGURATION

For x16 applications, the corresponding DQ and CAS#
pins must be connected together (DQ1 to DQ17, DQ2 to
DQI18 and so forth, and CASO# to CAS2# and CAS1# to
CAS3#). EachRAS#is then abank select for the x16 memory
organization.
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MICRON 1,2 MEG x 32

DRAM SIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8D132(X) (4MB)
oL B DQ8 DQY --e-smssmssenesneeaneaad DQi6
DQ1-4 DQ1-4 DQ1-4 DQ1-4
WE# WE# WE# WE#
U1 uz2 u3 U4
CASO# CAS# CAS# CAS# CAS#
RASO# RAS# RAS# RAS# RAS#
OE# AD-A9

_E— OE# AC-A9 OE# AC-AS

CASt#

WE# —¢

CAS2¢ ———————— CAS#

CAS#

CAS#

CAS#

RAS2¢ — RAS# RAS#

RASH# RAS#

OE# AG-A9

OE# AC-A9 OE# A0-A9

OE# AO-A9

CAS3#

AD-A9

vee T———» ui-us FAST PAGE MODE

U1-U8 = MT4C4001JDJ

EDO PAGE MODE
U1-U8 = MT4C4007JDJ
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1,2 MEG x 32
DRAM SIMMs

MICRO

TECHNOLOX

FUNCTIONAL BLOCK DIAGRAM
MT16D232(X) (8MB)

yheet.in

Voo = U118
ves L utute

DQ wemmeasemsneaseanana DQ8
pat -4 DQ1 -4
WES WE# WE# WE#
ut uz us 53
CASO# CASH CAS# CASH CAS#
RASO# RASH RASH RAS# RASH
f OE# AD-AY _I:—— OE# AD-AS ,—‘ OE# A0-A9 I_‘ OE# AG-A9
CAS1#
DQU7 =reeeesssemmemneseens DQ24 e DQ32
DQ1-4 DQ1 -4 DQ1 -4 DQ1 -4
WE# We# WE# i WE# WE#
us us - u7
CAS2# CAS# CAsH - CASH CAS#
RAS2H RASH RASH - RASH RASH#
r OE# AG-A9 OE# AO-Ag _|__1 OE# AD-A9 __,__ OE# AO-A9
CAS3#
U AG-AS
s
J DQY wemreeesremees e pas [
g DO -4 DOt -4 %’
m WE# WE# WE# WE#
ug o ut1 utz
— CASH# CAS# . CAsH CAS#
g RAST# RAS# RASH RASH# RAS#
g f OE# AC-A9 J_— OE# AG-AD _L_ OE# AG-A9 _J_— OE# AC-A%
DQT7  -emeemeeemmmesseenseas DQ24 DQ25 +ewssrsemsoemneeann e DQ32
Dat-4 DQ1 -4 DQ1 -4 DQt -4
WE# WE# WEH WE#
u13 utd uts ute
CAS# GAS# . CASt CAS#
RAS3# RASH RAS#H RAS# RASH
OE# A0-AY OE# AG~A9 OE# AG-A9 OE# AD-A9
i L= - e
e = Ll T

FAST PAGE MODE
U1-U16 = MT4C40014

EDO PAGE MODE
U1-U16 = MT4C4007JDJ

Micron Technalogy, Inc., reserves the right to change products or specifications without notice.
©1997, Micron Technology, Inc.



|V||I:I=|CIN 1,2 MEG x 32

DRAM SIMMs
TRUTH TABLE
ADDRESSES DATA-IN/OUT
FUNCTION RAS# CAS# WE# 'R ' D01-DQ32
Standby H H—X X X X High-Z
READ L L H ROW CcOL Data-Out
EARLY WRITE L L L ROW COL Data-In
EDO/FAST-PAGE- 1st Cycle L H—L H ROW COL Data-Out
MODE READ 2nd Cycle L H-L H nfa COL Data-Out
Any Cycle L L—H H n/a n/a Data-Out
(X version)
EDO/FAST-PAGE- 1st Cycle L H—L L ROW COL Data-In
MODE EARLY WRITE | 2nd Cycle L H-L L n/a COL Data-In
RAS#-ONLY REFRESH L H X ROW n/a High-Z
HIDDEN READ L—H-L L H ROW COL Data-Out
REFRESH WRITE LoH->L L L ROW COL Data-In
CBR REFRESH H-L L H X X High-Z

JEDEC-DEFINED
PRESENCE-DETECT — MT8D132(X) (4MB)

SYMBOL PIN -6

PRD1 67 Vss
PRD2 68 Vss
PRD3 69 NC
PRD4 70 NC

JEDEC-DEFINED
PRESENCE-DETECT ~ MT16D232(X) (8MB)

SYMBOL PIN -6
PRDA 67 NC
PRD2 68 NC
PRD3 69 NC
PRD4 70 NC
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1,2 MEG x 32
DRAM SIMMs

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vce Supply Relative to Vss.............. -1Vito +7V
Operating Temperature, T, (ambient) .......... 0°C to +70°C
Storage Temperature (plastic) ....c....oevvunees -55°C to +125°C
Power Dissipation 8w
Short Circuit OQutput CUIrent .....ecrsceneverecrnerane 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.

DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS

(Notes: 1, 3, 6) (Vec = +5V £10%)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS { NOTES
Supply Voltage Vee 4.5 5.5 \'
Input High {Logic 1) Voltage, all inputs ViH 2.4 [Vce +1 V
Input Low (Logic 0) Voltage, all inputs Vi -1.0 0.8 Vv
INPUT LEAKAGE CURRENT CASO#-CAS3# In -8 8 uA 23
Any input OV < VIN £ Ve +1V AO0-A9, WE# h2 -32 32 UA 23
(All other pins not under test = 0V) RASO#-RAS3# I3 -8 8 A
OUTPUT LEAKAGE CURRENT DQ1-DQ32 loz -20 20 pA 23
(DQ is disabled; OV < Vout < 5.5V)
QUTPUT LEVELS VoH 24 \
High Voitage (lout = -5mA) VoL 0.4 \
Low Voltage (lout = 4.2mA)

MAX
PARAMETER/CONDITION SYMBOL| SIZE -6 UNITS | NOTES
STANDBY CURRENT: (TTL) lcc1 | 4MB 16 mA
(RAS# = CAS# = ViH) 8MB 32
STANDBY CURRENT: (CMOS) lccz | 4MB 8 mA
(RAS# = CAS# = other inputs = Vcc -0.2V) 8MB 16
OPERATING CURRENT: Random READ/WRITE
Average power supply current lcca gmg ggg mA | 2,22
(RAS#, CASH#, address cycling: 'RC = 'RC [MIN])
OPERATING CURRENT: FAST PAGE MODE
Average power supply current lccs gmg ggg mA | 2,22
(RAS# = Vi, CASH#, address cycling: tPC = 1PC [MIN])
OPERATING CURRENT: EDO PAGE MODE lccs | 4MB 640 mA 5
Average power supply current (X only)| 8MB 656
(RAS# = Vi, CAS#, address cycling: 'PC = 'PC [MIN]) y
REFRESH CURRENT: RAS#-ONLY AMB 880
Average power supply current lccs 8MB 896 mA | 2,22
(RASH# cycling, CAS# = Vin: IRC = 'RC [MIN])
REFRESH CURRENT: CBR
Average power supply current [oer4 gmg ggg mA | 2,17
(RAS#, CASH#, address cycling: 'RC = 'RC [MIN])

B L111549 0019947 953 M

1,2 Meg x 32 DRAM SIMMs
DM53.pms — Rev. 3497
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MlanN 1,2 MEG x 32

DRAM SIMMs
CAPACITANCE K
PARAMETER SYMBOL | 4MB 8MB | UNITS | NOTES
Input Capacitance: A0-A9 Cn 48 95 pF 15
input Capacitance: WE# Ciz 64 127 pF 15
Input Capacitance: RASO#-RAS3# Cu 32 32 pF 15
Input Capacitance: CASO#-CAS3# Cis 16 32 pF 15
Input/Output Capacitance: DQ1-DQ32 Cio 10 18 pF 15
FAST PAGE MODE
AC ELECTRICAL CHARACTERISTICS
{Notes: 3,4, 5,6,7, 8,9, 14) (Voc = +5V £10%)
AC CHARACTERISTICS - FAST PAGE MODE QPTION -6
PARAMETER SYMBOL MIN MAX UNITS NOTES
Access time from column address tAA 30 ns
Column-address hold time (referenced to RAS#) ‘AR 45 ns
Column-address setup time 'ASC 0 ns
Row-address setup time 'ASR 0 ns
Access time from CAS# ICAC 15 ns
Column-address hold time 'CAH 10 ns
CAS# pulse width 'CAS 15 10,000 ns
CASH# hold time (CBR REFRESH) ICHR 10 ns 17
CAS# to output in Low-Z ‘CLz 0 ns
CAS# precharge time ‘cp 10 ns 16
Access time from CAS# precharge 'CPA 35 ns
CAS# to RAS# precharge time 'CRP 10 ns
CAS# hold time 'CSH 60 ns
CAS# setup time (CBR REFRESH) 'CSR 10 ns 17
Write command to CAS# lead time fCWL 15 ns
Data-in hold time 'DH 10 ns 13
Data-in setup time DS 0 ns 13
Output buffer turn-off delay 'OFF 3 15 ns 10,21, 24
FAST-PAGE-MODE READ or WRITE cycle time ‘PC 35 ns
Access time from RAS# 'RAC 60 ns
RAS# to column-address delay time 'RAD 15 ns 20
Row-address hold time 'RAH 10 ns
RAS# pulse width 'RAS 60 10,000 ns
RAS# pulse width (FAST PAGE MODE) ‘RASP 60 100,000 ns
Random READ or WRITE cycle time ‘RC 110 ns
RAS# to CAS# delay time 'RCD 20 ns 11
Read command hold time {referenced to CAS#) 'RCH 0 ns 12
Read command setup time 'RCS 0 ns
Refresh period (1,024 cycles) 'REF 16 ms
RAS# precharge time 'RP 40 ns
RAS# to CAS# precharge time RPC 0 ns

B t111549 0019948 89T W
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MlanN 1,2 MEG x 32

DRAM SIMMs

FAST PAGE MODE

AC ELECTRICAL CHARACTERISTICS
(Notes: 3,4, 5,6,7, 8,9, 14) (Vec = +5V £10%)

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6

PARAMETER SYMBOL MIN MAX UNITS NOTES
Read command hold time 'RRH 0 ns 12
RAS# hold time RSH 15 ns

Write command to RAS# lead time RWL 15 ns

Transition time (rise or fall) T 3 50 ns

Write command hold time 'WCH 10 ns

Write command hold time (referenced to RAS#) 'WCR 45 ns

WE# command setup time WwCs 0 ns

Wiite command pulse width twp 10 ns

WE# hold time (CBR REFRESH) . "WRH 10 ns

WE# setup time (CBR REFRESH) WRP 10 ns

B 5111549 0019949 726 WW
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MlCHDN 1,2 MEG x 32

DRAM SIMMs

EDO PAGE MODE

AC ELECTRICAL CHARACTERISTICS
(Notes: 3,4,5,6,7, 8,9, 14) (Vcc = +5V +10%)

AC CHARACTERISTICS - EDO PAGE MODE OPTION -6
PARAMETER SYM MIN MAX UNITS NOTES
Access time from column address AA 30 ns
Column-address setup to CAS# precharge during WRITE tACH 15 ns
Column-address hold time (referenced to RAS#) ‘AR 45 ns
Column-address setup time IASC 0 ns
Row-address setup time 'ASR 0 ns
Access time from CAS# 'caC 17 ns
Column-address hold time ICAH 10 ns
CAS# pulse width 'CAS 13 10,000 ns
CAS# hold time (CBR REFRESH) 'CHR 10 ns 17
CAS# to output in Low-Z tcLz 3 ns 21
Data output hold after CAS# LOW ICOH 5 ns
CAS# precharge time 'cp 10 ns 16
Access time from CAS# precharge 'CPA 35 ns
CAS# to RAS# precharge time 'CRP 10 ns
CAS# hold time 'CSH 50 ns
CAS# setup time (CBR REFRESH) iCSR 10 ns 17
Write command to CAS# lead time tCWL 15 ns
Data-in hold time 'DH 9 ns 13
Data-in setup time DS 0 ns 13
Output buffer turn-off delay 'OFF 3 15 ns 10, 21, 24
FAST-PAGE-MODE READ or WRITE cycle time tPC 26 ns
Access time from RAS# 'RAC 60 ns
RAS# to column-address delay time 'RAD 15 ns 20
Row-address hold time 'RAH 10 ns
RAS# pulse width 'RAS 60 10,000 ns
RAS# pulse width (FAST PAGE MODE) 'RASP 60 100,000 ns
Random READ or WRITE cycle time RC 110 ns
RAS# to CAS# delay time ‘RCD 20 ns 1
Read command hold time (referenced to CAS#) 'RCH 0 ns 12
Read command setup time 'RCS 0 ns
Refresh period (1,024 cycles) 'REF 16 ms
RAS# precharge time ‘RP 40 ns
RAS# to CAS# precharge time 'RPC 5 ns
Read command hold time 'RRH 0 ns 12
RAS# hold time 'ASH 15 ns
Write command to RAS# lead time 'RWL 15 ns
Transition time (rise or fall) T 15 50 ns 5,14
Write command hold time 'WCH 10 ns
Write command hold time (referenced to RAS#) 'WCR 45 ns
WE# command setup time WCS 0 ns
Qutput disable delay from WE# (CAS# HIGH) "WHZ 3 15 ns
Write command pulse width wp 10 ns
WE# pulse width for output disable when CAS# HIGH ‘WPZ 10 ns
WE# hold time (CBR REFRESH) WRH 10 ns
WE# setup time (CBR REFRESH) ‘WRP 10 ns

B Mzsng;?" KS 3:2 RD:AxQ S7IMMs 8' 3 3 Micron Technology, Inc., reserves the right to change praducts or specifications without notice.
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1,2 MEG x 32
DRAM SIMMs

NOTES

1. All voltages referenced to Vss,

2. Iccis dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the output open.

3. Aninitial pause of 100ys is required after power-up,
followed by eight RAS# refresh cycles (RAS#ONLY
or CBR with WE# HIGH), before proper device
operation is ensured. The eight RAS# cycle wake-ups
should be repeated any time the 'REF refresh
requirement is exceeded.

4. AC characteristics assume 'T = 5ns for FAST PAGE
MODE and 'T = 1.5ns for EDO PAGE MODE.

5. ViH (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between VIH and VIL (or between VIL
and Vim).

6. The minimum specifications are used only to indicate

cycle time at which proper operation over the full

temperature range (0°C £ T, <70°C) is ensured.

Measured with a load equivalent to two TTL gates

and 100pF.

If CAS# and RAS# = V i, data output is High-Z.

N

©

last valid READ cycle.

. tOFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to VoH or VoL.

. The tRCD (MAX) limit is no longer specified. 'RCD
(MAX) was specified as a reference point only. If
‘RCD was greater than the specified FRCD (MAX)
limit, then access time was controlled exclusively by
'CAC (*RAC [MIN] no longer applied). With or
without the 'RCD (MAX) limit, tAA and *CAC must
always be met.

12. Either tRCH or '‘RRH must be satisfied for a READ

cycle.

—
o

—
—

If CAS# = V1, data output may contain data from the

13. These parameters are referenced to CAS# leading
edge in EARLY WRITE cycles.

14. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
V1L (or between VIL and V) in a monotonic manner.

15. This parameter is sampled. Capacitance is measured
using MIL-STD-883C, Method 3012.1 (1 MHz AC,
Vce = 4.5V, DC bias = 2.4V at 15SmV RMS).

16. If CAS# is LOW at the falling edge of RAS#, data-out
(Q) will be maintained from the previous cycle. To
initiate a new cycle and clear the data-out buffer,
CAS# must be pulsed HIGH for *CP.

17. On-~chip refresh and address counters are enabled.

18. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE# = LOW.

19. LATE WRITE, READ-WRITE or READ-MODIFY-
WRITE cycles are not available due to OE# being
grounded on U1-U8/U16.

20. The 'RAD (MAX) limit is no longer specified. ‘RAD

(MAX) was specified as a reference point only. If

'RAD was greater than the specified 'RAD (MAX)

limit, then access time was controlled exclusively by

fAA (fRAC and *CAC no longer applied). Withor -
without the ‘RAD (MAX) limit, fAA, 'RAC and *CAC
must always be met.

The 3ns minimum is a parameter guaranteed by

design.

22. Column address changed once each cycle.

23. 4MB module values will be half of those shown.

24. For FAST PAGE MODE option, 'OFF is determined
by the first RAS# or CAS# signal to transition HIGH.
In comparison, tOFF on an EDO option is determined
by the latter of the RAS# and CAS# signal to
transition HIGH.

25. Applies to both EDO and FAST PAGE MODEs.

21.

M 6111549 0019951 384 W
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|\’|HD|\| 1,2 MEG x 32
|EGRROLCGY. NC DRAM S"VlMS
READ CYCLE 25
tRe
‘RAS tRp
= X
RAS# ¥:[' Z N i
tcsH
RsH 1RRH
tcRp ‘RcD tcas
casr WIS TN i
AR
'RAD tsc | |_ fcaH
lash tRAH I Ttaon
-
v - 4 -y
woon Vi Z777R I coum W
ReS tRCH
=T
ViH -7,
S Y, L
taa
| _‘'mac
tcac tOFF
tcLz
oQ ¥:gf - OPEN VALDDATA [ OPEN
DON'T CARE
K& unperineD
FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
tAA 30 ns 'CSH (EDO) 50 ns
‘ACH 15 ns 'OFF 3 15 ns
‘AR 45 ns ‘RAC 80 ns
'ASC 0 ns 'RAD 15 ns
'ASR 0 ns ‘RAH 10 ns
ICAC (FPM) 15 ns RAS 80 10,000 ns
'CAC (EDO) 17 ns 'RC 110 ns
'CAH 10 ns ‘RCD 20 ns
'CAS (FPM) 15 10,000 ns ‘ACH 0 ns
'ICAS (EDO) 13 10,000 ns 'RCS 0 ns
'CLZ (FPM) 0 ns AP 40 ns
'CLZ (EDO) 3 ns 'RRH 4] ns
'CRP 10 ns 'RSH 15 ns
ICSH (FPM) 60 ns
BB L111549 0019952 210 mE
1, 2 Meg x 32 DRAM SIMMs

DM53.pm5 ~ Rev, 3/97
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MlanN 1,2 MEG x 32

DRAM SIMMs

EARLY WRITE CYCLE %

RC
RAS . Rp

V) -
Rast Vi N 4

tosH |
tRsH |
, ‘crp tacD Icas

CAS# ¥:E :J .\ \( /

'RAD tasc
tasR tRAH

|
ViH = 's b s I N
I towL I
RWL
'weR
twes tweH
twp

e J

ps DH

Vion = y
0a IS % VALID DATA JW

DON'T CARE

R uNDEFINED
FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS
R 6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
'ACH (EDO) 15 ns Dg 0 ns
‘AR 45 ns 'RAD 15 ns
tasc [4] ns 'RAH 10 ns
'ASR 0 ns RAS 60 10,000 ns
'CAH 10 ns ] 110 ns
ICAS (FPM) 15 10,000 ns 'RCD 20 ns
'CAS (EDO) 13 10,000 ns tRP 40 ns
'cRP 10 ns RSH 15 ns
CSH (FPM) 60 ns 'RWL 15 ns
CSH (EDO) 50 ns WCH 10 ns
'CWL 15 ns 'WCR 45 ns
'DH (FPM) 10 ns WCS 0 ns
DH (EDO) 9 ns wp 10 ns

B L111549 0019953 157
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Ml:HDN 1,2 MEG x 32

DRAM SIMMs

FAST-PAGE-MODE READ CYCLE

RasP tap ,
v — —y
Ras# Vi N 4
‘csH trC RsH
| tomp tRep cas cp tcas tcp icas cp .
v A ) |
case M
o J ) N / i\
AR
RAD
1t [ 1 1 1 1 1 [
ASR RAH ASC CAH ASC CAH ASC CAH
v, oy ! L
ADDR  vift 7 ROW 7@( COLUMN /03 COLUMN jW @3 COLUMN W // ////b( ROW

—1tRrcs ->| =—tRRH

e =
K 'Res, ‘ 'RCH
M |
WE# vy T // / / / / //
| | =—tOFF
tCLZ —
pQ \\f:gf - OPEN X YAHD p—— open
///] DON'T CARE
BB unperiNED
FAST PAGE MODE
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AA 30 ns 'OFF 3 15 ns
AR 45 ns PC 35 ns
ASC 0 ns RAC 60 ns
'ASR 0 ns 'RAD 15 ns
'CAC 15 ns 'RAH 10 ns
‘CAH 10 ns 'RASP 80 100,000 ns
[JJX] 15 10,000 ns 'RCD 20 ns
‘cLz 0 ns 'RCH 0 ns
‘CP 10 ns 'RCS 0 ns
'CPA 35 ns 'RP 40 ns
'CRP 10 ns 'RRH 0 ns
'CSH 60 ns IRSH 15 ns
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MlCHDN 1,2 MEG x 32

o 5.+ 1 DRAM SIMMs

EDO-PAGE-MODE READ CYCLE

tAASP ap_
vy =
Aast Vi N 7
icsH tpc RsH
i lerp ReD tcas top tcas tcp icas tcp \
cas# ViH -  F 3 f 3 i 3 X
ViL - \ \ 77 K 7 St / /
tar |
RAD tacH I tacH tACH
tASR tRAH tAsc tcaH tasc tcaH tasc tcaH i
ViH s b L
ADDR v’ %‘ ROW 7@ COLUMN W 7 ZZZ; COLUMN z(:/Z /{4’4}& COLUMN F@ZZ/ /// / ROW
|__ | tAcs, I | | tacy
WE#  VIH -7
i T » i KU
taa taa tcpa
tRac cpa toac
tcaC tcac tolz—e]  j—
1,
oz =] f— CoH org
VoH — { VALID
oq ygf T————————0PEN 4 hyery i@k YALD YaLD OPEN
[/ boN'T CARE
) UNDEFINED
g EDO PAGE MODE
m TIMING PARAMETERS
——
= T T
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
g taA 30 ns 'OFF 3 15 ns
‘AR 45 ns pc 26 ns
'ASC 0 ns RAC 60 ns
tASR 0 ns RAD 15 ns
'CAC 17 ns RAH 10 ns
'CAH 10 ns tRASP 60 100,000 ns
ICAS 13 10,000 ns RCD 20 ns
'cL.z ’ 3 ns ACH ) ¢} ns
'COH 5 ns ‘RCS 0 ns
‘cp 10 ns ‘AP 40 ns
iCPA 35 ns 'RRH 0 ns
iCRP 10 ns tRSH 15 ns
'CsH 50 ns

B 5111549 0019955 T27 I
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MICRON 1,2 MEG x 32

DRAM SIMMs

FAST/EDO-PAGE-MODE EARLY-WRITE CYCLE 25

'RASP \o_IRP |
ViH = 3
RASE vl N
csH teC 'RSH
lcre 'RcD icas tcp tcas 'cp tcas . fep |
V|H - 3 ¥ p | L 3
CASH
wof R\ J N / ! / % ’\\
'AR tacH
'RAD tACH tACH
| _tasr RAM_ tasc teaH tasc tcAH fasc tCAH
v — Y '
AopR I :@k ROW m COLUMN W COLUMN ;Lm] COLUMN }0// / /4}( ROW
towL | towL | tow ]
I I 1
‘wes tweH wes tweH wes tweH
twe wp twe
VI
WE#
. . W ) /
I I | twer RWL !
i
s | | toH tos oH o5

0Q ¥:8E :J//// / / / / / % VALID DATA mz VALID DATA | VALDDATA ‘% / // / // / /A
DONT CARE

B unoernes
")
FAST PAGE MODE AND EDO PAGE MODE g
TIMING PARAMETERS m
—
L] -6 g
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AR 45 ns 'PC (FPM) 35 ns g
'ASC 0 ns PC (EDO) 26 ns
'ASR 0 ns 'RAD 15 ns
'CAH 10 ns 'RAH 10 ns
'CAS (FPM) 15 10,000 ns 'RASP 60 100,000 ns
ICAS (EDO) 13 10,000 ns ‘RCD 20 ns
'cP 10 ns ‘Rp 40 ns
ICRP 10 ns ‘RSH 15 ns
ICSH (FPM) 60 ns '‘RWL 15 ns
ICSH (EDO) 50 ns WCH 10 ns
towL 15 ns 'WCR 45 ns
DH (FPM) 10 ns wes 0 ns
DH (EDO) 9 ns WP 10 ns
DS 0 ns

M L111549 0019956 Gbb IR
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|VIII:I=IDN 1,2 MEG x 32

DRAM SIMMs

EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)

tRASP L L
RASH ¥:f: N
tosH
trC PC tRsH
_terp tReD toas tcp tcas ) tep tcas _lcp
i
Vig— 3 14 y T T
CASH vy — 7 N Y A N N
AR |
| 'RaD tAGH
JasR M tasc tcAH <L£_c_. "ﬂ tasc tCAH |
W% row_ K//K_ cowmnis VI coumn e % VIR o i(// Y E
'RCS tRCH~~] "' weH
Vip—
wee W | as
| tRAC | tcPa
I 1 | tcAC tcAC :D—SL tpH
tcoH twhz |
VioH—
DQ yIOH = OPEN { VALID Dour VALID VALD D F
o) DON'T CARE
> R unpeFINED
—
<) EDO PAGE MODE
g TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
TAA 30 ns DS 0 ns
tACH 15 ns 'PC 26 ns
‘AR 45 ns 'RAC 60 ns
'ASC ] ns 'RAD 15 ns
tASR 0 ns 'RAH 10 ns
'cAC 17 ns 'RASP 60 100,000 ns
ICAH 10 ns 'RCD 20 ns
'CAS 13 10,000 ns 'RCH 0 ns
COH 5 ns RCS 0 ns
cp 10 ns RP 40 ns
'CPA 35 ns RSH 15 ns
‘cRp 10 ns 'WCH 10 ns
ICSH 50 ns 'wcs 0 ns
DH 9 ns twHz 3 15 ns

B L11L549 0019957 &4T2c WA
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MICRON

TECHNOLOGY. INC

1,2 MEG x 32
DRAM SIMMs

FAST-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)

4

RASP _ RP
Vi =
RASH V| _ N P A\
'RSH
tosH tpc l
_tcrP RCD tcas tcp cas cp |
| |
Vig = —
casé it = F; N i N _[
AR
RAD
L lasR 'RAH_ | tasc caH tasc tcad
VIH < 4 —y 4
ADDR  yI" ROW L COLUMN 750/% COLUMN / // //}( ROW
I tow |
tAcs I tawl i
I twp
twes tweH
ViH =
wee 2 I ! \ T
CAC NOTE 1
torz LOFF, Y, tos tDH
DQ ¥8E: OPEN v YALID £—{ VALID DATA
‘ taa
'RAC
DON'T CARE
&8 unoerineD
FAST PAGE MODE
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
'AA 30 ns OFF 3 15 ns
‘AR 45 ns ‘PC 35 ns
tasc 0 ns ‘RAC 60 ns
'ASR 0 ns RAD 15 ns
'CAC 15 ns RAH 10 ns
'CAH 10 ns 'RASP 60 100,000 ns
ICAS 15 10,000 ns RCD 20 ns
‘cLz 0 ns RCS 0 ns
‘cp 10 ns AP 40 ns
'CRP 10 ns RSH 15 ns
ICSH 60 ns RWL 15 ns
‘cwL 15 ns WCH 10 ns
'DH 10 ns WCs 0 ns
DS 0 ns Wp 10 ns
NOTE: 1. Do not drive data prior to tristate.

B 6111549 0019958 739 W
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WIS VYA

MlCRDN 1,2 MEG x 32

DRAM SIMMs

EDO READ CYCLE
(with WE#-controlled disable)

RASH V[ _ N
tcsH
crp reD tcas tcp
cAst  ViH - \ f %
Vi —__/ X / / N
AR .
tRAD
tASR tRAH tasc tcan tasc
VIH ~ ¥ p! 4 y g
ADDR V' _m, ROW ] [ COLUMN X [ COLUMN
ros | 'RCH  twpz 1Rcg
I 1 |~ | et | |
weg Vg -/ r Y
ViL
taa
| tmac
lcac
oLz twHz oz |
|Gt o

VoH — Y
pQ ng = OPEN VALID DATA }—OPEN—m

///] DON'T CARE

NG

EDO PAGE MODE
TIMING PARAMETERS
-6 -6

SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
tAA 30 ns 'CSH 50 ns
‘AR 45 ns 'RAC 60 ns
tASC 0 ns ‘RAD 15 ns
1ASR 0 ns ‘RAH 10 ns
'CAC 17 ns RCD 20 ns
icAH 10 ns tRCH 0 ns
'CAS 13 10,000 ns RCS 0 ns
‘cLz 3 ns wHz 3 15 ns
‘cP 10 ns wpz 10 ns
'CRP 10 ns

B 5111549 0019959 75 HN
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MICRON

TECHNOLOGY. INC.

1,2 MEG x 32
DRAM SIMMs

RAS#-ONLY REFRESH CYCLE 25

‘RC

'Ras e

vy

Rast ViP T N / Y _

i CRP RPC 1
casLwcasHY I~ 4 kL /
tasr RAH

Vi = 4 Y

A0DR VI~ ROW X T Fow
v, -

a v = OPEN

e Y Wi 7 T

CBR REFRESH CYCLE =
(Addresses = DON'T CARE)

tRP 'Ras ‘RP ‘RAS
MER f
Rass w' Z 7 N / N
RPC
ler | _lesr teHR_ RPC | tcsR ICHR
v _j——\_ L—;L
cas# vl T SL \ /
0 58[‘ E H OPEN
t 1 1 1
WRP WHH| 'WRP WRH

weo Yo TIHIIF XU S

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

DON'T CARE

UNDEFINED

-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
'ASR 0 ns ‘RC 110 ns
ICHR 10 ns RP 40 ns
'cp 10 ns 'RPC (FPM) 0 ns
'CRP 10 ns 'RPC (EDO) 5 ns
'CSR 10 ns 'WRH 10 ns
‘RAH 10 ns 'WRP 10 ns
RAS 60 10,000 ns
B 6111549 0019960 397 W
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MICR

ON

TROHI

e

1,2 MEG x 32
DRAM SIMMs

HIDDEN REFRESH CYCLE 1825

(WE# = HIGH)
tRAS R, RAS
VIH— B f—J& e
Ras# v gt 7_7 72
IcRP 'RCD IRsH .
CASE - . cHa -
ViL- N
tAR
tRAD
tasR IRAH tAsC tcan
ViH- g X X N
ADDR V'L—wt Row mﬁr COLUMN %/ / / / //// /
taa
Rac
tcac toFF
oLz
DQ xg[’ K OPEN VALID DATA b— OPEN—
DON'T CARE
g R unpeFiNED
g FAST PAGE MODE AND EDO PAGE MODE
m TIMING PARAMETERS
—
-6 -6
g SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
g tAA 30 ns 'CRP 10 ns
AR 45 ns 'OFF 3 15 ns
tASC 0 ns RAC 60 ns
'ASR 0 ns RAD 15 ns
ICAC (FPM) 15 ns RAH 10 ns
'CAC (EDO) 17 ns 'RAS 60 10,000 ns
1CAH 10 ns 'RCD 20 ns
'CHR 10 ns RP 40 ns
1cLz 3 ns ‘RSH 15 ns
B 5111549 0019961 223 W
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