MICRON

TECHNOLOGY. INC.

PRELIMINARY

MTALD(T)164A (X), MT8LD264A (X), MT16LD464A (X)

1,2, 4 MEG x 64 DRAM MODULES

DRAM
MODULE

1,2,4 MEG x 64

8, 16, 32 MEGABYTE, NONBUFFERED,
3.3V, EDO OR FAST PAGE MODE

FEATURES

168-pin, dual-in-line memory module (DIMM)
Nonbuffered
High-performance CMOS silicon-gate process

PIN ASSIGNMENT (Front View)
168-Pin DIMM
(DE-9) 1 Meg x 64 SQJ version

(DE-11) 1 Meg x 64 TSOJ version
(DE-12) 2 Meg x 64 (shown), (DE-10) 4 Meg x 64

Single +3.3V +0.3V power supply

All device pins are TTL-compatible

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

¢ FAST PAGE MODE (FPM) or Extended Data-Qut
(EDO) PAGE MODE access cycles

D4 49 Vee A DQ36 133 Vee
DQs 50 NC 92 DQ37 134 NC

* 1,024-cycle refresh (10 row-, 10 column-addresses) PIN #] SYMBOL [PIN#] SYMBOL | PIN #] SYMBOL | PIN#] SYMBOL
A (X 1 Vss 43 Vss 85 Vss 127 Vss
éMOZg-Lch(l-fe)lfﬁ*eqfl ()]]1 row-, 10 column-addresses) 2 0Q9 i OE2/ 86 D032 128 ARy
. 4 i . 3 DQ1 45 | RAS2# | 87 D033 | 129 NC
[MTBLD264A (X)] 4 DQ2 46 | CAS2# | 88 | D034 | 130 | CAS6F
2,048-cycle refresh (11 row-, 11 column-addresses) 5 DQ3 47 | cas3# | 89 Da35 [ 131 [ cAs7#
[MT16LD464A (X)] 6 Vee 48 | WE2¢ | 90 vee 132 RFU
7
8

* 5V-tolerant inputs and I/Os (5.5V maximum ViH level)
® Serial Presence-Detect (SPD)

F) DQ6 51 NC 93 | Dpass | 135 NC
10 DQ7 52 NC 94 | D@39 | 136 NG
OPTIONS MARKING 1 008 | 53 NC 95 | D040 | 137 | NG
¢ Timing 12 Vss 54 Vss 98 Vss 138 Vss
60ns access 3 13 DQ9 55 DQ6 | 97 | D04l | 139 | DQ4s
14 ] D010 | 56 | DQi7 | 98 D42 | 140 | D049
70ns access 7 15 | DO1l_] 57 | Dais_| 99 | ooas | a1 | D050
* Components 16 | DpaQiz | 58 DQ19 | 100 | D044 [ 142 [ DOS1
SOJ D 17 DQ13 59 Vvee 101 D045 | 143 Vee
TSOP (1 Meg x 64 only) DT 18 Vee 60 | Da20 | 102 Vee 144 | DQ52
19 | _0a1d | 61 NC 103 | _DQ46_| 145 NC
* Packages 20 | _oais | 62 | R0 [ 1041 boar | 46 | R
168-pin DIMM (gald) G 21 NG 63 NC 105 NG 147 NG
* Access Cycle 22 NC 64 Vss 106 NG 148 Vss
FAST PAGE MODE Blank 23 Vss 65 Da21_ [ o7 Vss 149 | DQS3
24 NC 66 Daz22_| 108 NC 150 | _DQs54
EDO PAGE MODE X 25 NC 67 D023 | 109 NC 151 | DQS55
26 Vee 68 Vss 110 Vee 152 Vss
KEY TIMING PARAMETERS 27 | _WEo# | 60 | Da2d | 111 | RFO | 753 | D056
EDO Operating Mode 28 | CAso# | 70 [ D025 | 1127[ CAS4# | 154 | DQs57
23 | cas [ 1N D026 | 113 | CAS5# | 155 | DQs8
SPEED tRC RAC pc tAR IcAC IcAS 30 RASO# 72 DQ27 114 NC 156 DQ59

-6 105ns | 60ns 25ns 30ns 18ns 12ns
-7 125ns | 70ns 30ns 35ns 20ns 12ns

32 Vss 74 DQ28 116 Vss 158 DQ60
33 AQ 75 DQ29 117 At 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62

FPM Operating Mode 35 Ad 77 | ba3r | 119 A5 161 | D063
36 A6 78 Vss | 120 A7 162 | Vs

SPEED | 'RC 'RAC 'PC 'aA 'CAG 'RP 37 A8 79 NG 121 A9 163 NC
38 | NG*/A10 | 80 NG 122 NG 164 NG

6 110ns | 60ns | 35ns { 30ns | 15ns | 40ns 39 NG 8 G 12 NG 165 5

-7 130ns | 70ns | 40ns | 35ns | 20ns 50ns %0 Voo 52 SDA 124 Voo 166 SAT

4 Vee 83 scL_ | 125! ARy [ 167 [ sa2

42 RFU 84 Vce 126 RFU 168 Vee
*1 Meg x 64 version only
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MICRON

TECHNOLOGY, INC.

PRELIMINARY

MTA4LD(T)164A (X), MTS8LD264A (X), MT16LD464A (X)

1,2, 4 MEG x 64 DRAM MODULES

PART NUMBERS

PART NUMBER
MT4LD 164AG-xx

DESCRIPTION

1 Meg x 64 FPM, SPD,
Nonbuffered, SOJ

1 Meg x 64 EDO, SPD,
Nonbuffered, SOJ

1 Meg x 64 FPM, SPD,
Nonbuffered, TSOP

1 Meg x 64 EDO, SPD,
Nonbuffered, TSOP

2 Meg x 64 FPM, SPD,
Nonbuffered, SOJ

2 Meg x 64 EDO, SPD,
Nonbuffered, SOJ

4 Meg x 64 FPM, SPD,
Nonbuffered, SOJ

4 Meg x 64 EDO, SPD,
Nonbuffered, SOJ

xx = speed, SPD = serial presence-detect

MT4LD164AG-xx X

MT4LDT164AG-xx

MT4LDT164AG-xx X

MTBLD264AG-xx

MTBLD264AG-xx X

MT16LD464AG-xx

MT16LD464AG-xx X

GENERAL DESCRIPTION

The MT4LD(T)164A (X), MT8LD264A (X) and
MT161L.D464A (X) are randomly accessed SMB, 16MB and
32MB solid-state memories organized in a x64 configura-
tion. During READ or WRITE cycles, each bit is uniquely
addressed through the 20/21/22 address bits, which are
entered 10/11 bits (A0-A10) at RAS# time and 10/11 bits
(A0-A10) at CASH# time.

FAST PAGE MODE

FAST PAGE MODE operations allow faster data opera-
tions (READ or WRITE) within a row-address-defined
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-inby 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-PAGE-MODE DRAMsoperatesimilar to FAST
PAGE MODE DRAMSs, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS#and OE#are held LOW. If OF# is pulsed while
RAS#and CAS# are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OE# is toggled
or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d,
OE# must be used to disable idle banks of DRAMs. Alter-
natively, pulsing WE#to the idle banks during CAS# HIGH
time will also High-Z the outputs. Independent of OE#
control, the autputs will disable after tOFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last {reference the MT4LC4AM4ES DRAM data sheet
for additional information on EDO functionality).

SERIAL PRESENCE-DETECT EEPROM

This module incorporates Serial Presence Detect (SPD).
The SPD functionisimplemented using a 2,048 bit EEPROM.
This nonvolatile storage device contains data programmed
by Micron that identifies the module type and various
DRAM organization and timing parameters. System READ/
WRITE operations to the EEPROM device occur via a
standard I*C bus using the DIMM’s SCL (clock) and SDA
(data) signals, together with SA(2:0) which provide the
EEPROM device address. The EEPROM device operates
with a Vce of 3.3V £0.3V.

MT4LD(T)164A (X), MTELO264A (X), MT16LUA464A (X)
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MICRON

TECHNOLOQY. INC.

PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)

1,2, 4 MEG x 64 DRAM MODULES

WEO#
OEO#
RASO#
CASO#
CAS1#
CAS2#

FUNCTIONAL BLOCK DIAGRAM
MT4LD(T)164A (X) (8MB)

DQO -DQ1S5

RAS#

LCASH

| UCASE AD-A1D

DQ16-

DQ31

OE#

RASH

LCAS#

UCASH# AO0-A1D

CAS34

AC-A10

WE2#

OE2#
AAS2#
CAS4#
CASS#
CASG#
CAS7#

SCL—=

DQ32.-DQ47

DQ1-16
WE#
u3
OE#
RAS#

LCAS#

UCAS# AO-A10

DQ48 - DQ63

DQ1 - 16
WE#

OE#

U4

RAS#
LCAS#

UCAS# A0-A10

SERIAL PD

AQ Al A2

[ [ [
SA0 SA1 SA2

~—a SDA

U1-U4 = MT4LC1M16C3 FAST PAGE MODE

U1-U4 = MT4LC1M16E5 EDO PAGE MODE

MTALD{T)164A (X), MT8LDZ64A (X), MT18LD464A (X)
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
MlcngﬂmNm 1,2, 4 MEG x 64 DRAM MODULES

FUNCTIONAL BLOCK DIAGRAM
MT8LD264A (X) (16MB)

Qo -Da7 0Q8--DQ15 DQ18-0G23 DQ24-DOA
1t H 13098931} 11

weor ———{wer 1 7° weno® Pl wero 8

ofot e ogn V1 oes 2 oes V*

RASO# ———————] RAS# RAS#K RASHK

cason — {case Ao-ato CAS# AG-A10 CASH AG-A10 CASH AO-A10

CAS1H [ == i

5

Sinni

0Q32 D039 DQ40-DQ47 DQ48-DAS5 DQse-DO83
1t 1§ ER1T 1ttt
DQ1-8 DQ1-8 DQ1-8 DQ1 -8
WE2k wen WE# WEs wen
OE2# oex U8 oes U8 oex V7 oE4 Y8
RAS2# RASH# RAS# RAS# RAS#
CASaK CASH A0-A10 CASH AO-A10 CAS# AD-A10 CASH AG-AT0

CASS#
CAS6#
CAS7#

SERIAL PD U1-Ug = MT4LC2MBB 1 FAST PAGE MODE
SCL wwmi |- SDA
A0 A1 2 U1-UJs = MT4LC2MBE? EDO PAGE MODE
SAC SA1 SA2

FUNCTIONAL BLOCK DIAGRAM
MT16LD464A (X) (32MB)

DGO -* DQ3 DQ4 -+ D7 DQa *+ DO DQ12 - DOIS o

= Date DO20 - D023 naze -+ 0027 o8 - DO
0Q1-4 DAy .4 Da1 -4 DQ1-4 oG -4 Dar-4 - 0Q1 -4
WED# WEr F—— wes [———dWEs ] wen WEr
n uz ua u us v | ] ua
(=120 oEr ——oex ——oes — o+ OFs — OE®
RASO# tAASS —— rass p-——Rase - RAS#
CASO® CASH AD-A10)
CAST#
cAs2#
CAS3#

22 - DO3S DQ36 -+ DA3P DQ40 == DQ43 DG4 *- Das7 DQ48 - DQSY 0Qsz -~ DASS oese -~ Dase DQ60 - DS
10 S S 090 S F S S 1 ¥ IS0 S 0 S S 3 S R 9
DQ1-4 0Q1-4 Q1 -4 DO1- 4 Dat -4 o001 -4 Bt -4 DAt -4
WE2# WES wer WE! —wes
ui2 u1a Usa u1s ute
OE2# F—0E# —oex
Ras2# [ Ras#
CASA# CAS¥AO-A10 |———{ CASH AG-AT0
CASS#
CASE#
CAST#

SERIAL PD U1-U16 = MT4L.C4M4B81 FAST PAGE MODE

SCLwm o SUA U6 = MT,
o0 A A2 ur-ute 4L CaMaEB EDO PAGE MODE

SA0 SA1 Sa2

MTALD(T)164A (X). MTBLD264A (X), MT16LD464A (X) 4 Micron Tachnology. Inc . resarves tha right la change products or spacifications without notice.
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
M'cngm!\! 1,2, 4 MEG x 64 DRAM MODULES

SERIAL PRESENCE-DETECT EEPROM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1) (Vcc = +3.3V +0.3V)

PARAMETER/CONDITION SYMBOL [ MIN MAX | UNITS | NOTES
Supply Voltage Vce 3.0 3.6 \'
Input High (Logic 1) Voltage, all inputs Vi Vee x.7|Veex .51 V
Input Low (Logic 0) Voltage, all inputs ViL -1.0 |Veex 3] Vv
OUTPUT LOW VOLTAGE, lout = 3mA VoL 0.4 \
INPUT LEAKAGE CURRENT, Vin = GND to Vcc L 10 uA
QOUTPUT LEAKAGE CURRENT, Vout = GND to Vcc Lo 10 uA
STANDBY CURRENT IsB 30 nA
SCL = SDA = Vce -0.3V, All other inputs = GND or Vcc 3.3V +10%

POWER SUPPLY CURRENT lcc 2 mA
SCL clock frequency = 100 KHz

SERIAL PRESENCE-DETECT EEPROM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 1) (Vcc = +3.3V +0.3V)

AC CHARACTERISTICS

PARAMETER/CONDITION SYMBOL MIN MAX UNITS | NOTES
SCL LOW to SDA data-out valid tAA 0.3 3.5 us

Time the bus must be free before a new transition can start 'BUF 4.7 pus
Data-out hold time 'DH 300 ns

SDA and SCL. fall time F 300 ns

Data-in hold time 'HD:DAT 0 us

Start condition hold time HD:STA 4 us

Clock HIGH period HIGH 4 us

Noise suppression time constant at SCL, SDA inputs Y 100 ns

Clock LOW period tLow 47 us

SDA and SCL rise time R 1 us

SCL clock frequency 'SCL 100 KHz

Data-in setup time 'SU:DAT | 250 ns

Start condition setup time 'SU:STA 4.7 us

Stop condition setup time 'SUSTO | 4.7 us

WRITE cycle time 'WR 10 ms 31

MT4LD(T)164A (X). MTBLD284A (X), MT16LDAC4A (X)
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
MICHDJ\! 1, 2, 4 MEG x 64 DRAM MODULES

SERIAL PRESENCE-DETECT MATRIX

| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BAZ | BIM | B0
BYTE 0: NUMBER OF BYTES USED BY MICRON
128 [ + 7T o T o T o T 0o [ o J o T a
BYTE 1: TOTAL NUMBER OF SPD MEMORY BYTES
256 [ o T" o T o T o T + T o T o o
BYTE 2: MEMORY TYPE
FAST PAGE MODE 0 0 0 0 0 0 0 1
EDO PAGE MODE 0 0 0 0 0 0 1 0
BYTE 3: NUMBER OF ROW ADDRESSES
10 - (8MB) 0 0 0 0 1 0 1 0
11 - (16MB, 32MB) 0 0 0 0 1 0 1 1
BYTE 4: NUMBER OF COLUMN ADDRESSES
10 - (8MB, 16MB) 0 0 0 0 1 0 1 0
11 - (32MB) 0 0 0 0 1 0 1 1
BYTE 5: NUMBER OF BANKS
1 [ o T o T o T o T o [ 0o T 0 7] 1
BYTE 6: DATA WIDTH
x64 | o T 1+ T o T o [ o [ a J @@ T o
BYTE 7: DATA WIDTH (continued)
NONE [ 0 7T o T o T o T o J o T oT o
BYTE 8: VOLTAGE INTERFACE
LVTTL [ o 7o T o T o T o [ o [ o [
BYTE 9: RAS# ACCESS TIME
60ns 0 0 1 1 1 1 0 0
70ns 0 1 a 0 0 1 1 0
BYTE 10: CAS# ACCESS TIME
15ns 0 0 0 0 1 1 1 1
20ns 0 0 0 1 0 i 0 0
BYTE 11: MODULE CONFIGURATION TYPE
NON-PARITY [l oo T o T o T o J o [ o [ o ] o
BYTE 12: REFRESH RATES
NORMAL (15.62545) [ o [ o T o [T © J o J o [ o [ o

NOTE: 1. “1°/'0": Serial Data, “driven to HIGH” / “driven to LOW.”

MT4LD(T)164A (X), MTSLD2E4A (X). MT16LD464A (X) 6 Micron Technology. Inc.. faserves the nght to changs products or specifications without notica
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MICRON

TECHNOLOGY, INC.

PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)

1,2, 4 MEG x 64 DRAM MODULES

PIN DESCRIPTIONS

PIN NUMBERS SYMBOL TYPE DESCRIPTION
30, 45 RASO#, RAS2# Input Row-Address Strobe: RAS# is used to clock-in the 10/11
row-address bits. Two RAS# inputs allow for one x64
bank or two x32 banks.
28, 29, 46, 47, 112, CASO#-7# Input Column-Address Strobe: CAS# is used to clock-in the 10/
113, 130, 131 11 column-address bits, enable the DRAM output buffers
and strobe the data inputs on WRITE cycles. Eight CAS#
inputs allow byte access control for any memory bank
configuration.
27,48 WEO#, WE2# Input Write Enable: WE# is the READ/WRITE control for the
DQ pins. WEO# controls DQO-DQ31. WE2# controls
DQ32-DQE3. If WE# is LOW prior to CAS# going LOW,
the access is an EARLY WRITE cycle. If WE# is HIGH
while CAS# is LOW, the access is a READ cycle,
provided OE# is also LOW. if WE# goes LOW after CAS#
goes LOW, then the cycle is a LATE WRITE cycle. A
LATE WRITE cycle is generally used in conjunction with a
READ cycle to form a READ-MODIFY-WRITE cycle.
31, 44 OEOQ#, OE2# Input Output Enable: OE# is the input/output control for the DQ
pins. OEO# controls DQO0-DQ31. OE2# controls DQ32-
DQ63. These signals may be driven, allowing LATE
WRITE cycles.
33-38, 117-121 AO-A10 Input Address Inputs: These inputs are multiplexed and
clocked by RAS# and CAS#.
2-5,7-11, 1317, 19-20, DQO-DQ63 Input/ Data I/0: For WRITE cycles, DQO-DQ63 act as inputs
55-58, 60, 65-67, 69-72, Qutput to the addressed DRAM location. BYTE WRITEs may
74-77, 86-89, 91-95, be performed by using the corresponding CAS# select
97-101, 103-104, (x64 mode only). For READ access cycles, DQ0O-DQ63
139-142, 144, 149-151, act as outputs for the addressed DRAM location.
153-156, 158-161
42,862,111, 115, 125, RFU — RFU: These pins should be left unconnected
126, 128, 132, 146 (reserved for future use).
6, 18, 26, 40, 41, 49, 59, Vee Supply Power Supply: +3.3V £0.3V
73,84, 90, 102, 110, 124,
133, 143, 157, 168
1,12, 23, 32, 43, 54, 64, Vss Supply Ground
68, 78, 85, 96, 107, 116,
127, 138, 148, 152, 162

82 SDA Input/Output | Serial Presence-Detect Data: SDA is a bidirectional pin
used to transfer addresses and data into and data out of
the presence-dstect portion of the module.

83 SCL Input Serial Clock for Presence-Detect: SCL is used to
synchronize the presence-detect data transfer to and
from the module.

165-167 SAQ-SA2 Input Prasence-Detect Address Inputs: These pins are used to

configure the presence-detect device,

MTALD(T)164A (X). MTBLO264A (X), MT16LD4S4A (X}
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PRELIMINARY

MICHDN MTA4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
TECmOL0Y. e, 1,2, 4 MEG x 64 DRAM MODULES
TRUTH TABLE
ADDRESSES DATA-IN/OUT

FUNCTION RAS# CAS# WE# OE# 'R ic DQ0-63
Standby H H-X X X X X High-Z
READ L L H L ROW COL Data-Out
EARLY WRITE L L L X ROW COL Data-in
READ WRITE L L H-L L—H ROW COL | Data-Out, Data-In
EDO/FAST-PAGE- 1st Cycle L H-L H L ROW COL Data-Out
MODE READ 2nd Cycle L H-L H L n/a COL Data-Out

Any Cycle L L-H H L n/a n/a Data-Out

(X version)
EDO/FAST-PAGE- 1st Cycle L H-L L X ROW COL Data-In
MODE EARLY-WRITE | 2nd Cycle L H-L L X n/a COL Data-in
EDO/FAST-PAGE- 1st Cycle L H-L H-L L—-H ROW COL Data-Out, Data-In
MODE READ-WRITE | 2nd Cycle L H-L H-L L—-H n/a COL Data-Out, Data-In
RAS#-ONLY REFRESH H X X X ROW n/a High-Z
HIDDEN READ L-H-L L H L ROW coL Data-Out
REFRESH WRITE L—-H—L L L X ROW COL Data-In
CBR REFRESH H-L L H X X X High-Z

MT4LD(T)164A (X), MTBLO284A {X), MTI6LD4E4A (X)
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1, 2, 4 MEG x 64 DRAM MODULES

MICRON

TEGHNOLOGY, ING.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Pin Relative to Vss ... -1V to +4.6V
Voltage on Inputs, NC or I/O pins

Relative to Vss

........................................ ..-1V to +5.5V
Operating Temperature, T A (ambient) .......... 0°C to +70°C
Storage Temperature (plastic) -55°C to +125°C
Power Dissipation ........coccevvcvcneireninceninniisnesisseronsressstesses 8w
Short Circuit Qutput Current ............coocececececcerrneeee. 50MA

*Stresses greater than those listed under “Absolute
Maximum 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 indicated 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

(Notes: 1) (Vcc = +3.3V +0.3V)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES

Supply Voltage Vce 3.0 3.6 Vv

input High (Logic 1) Voltage, all inputs Vi 2.0 5.5 \' 2

Input Low (Logic 0) Voltage, all inputs Vie -1.0 0.8 \' 2

INPUT LEAKAGE CURRENT CASO#-CAST7# I -4 4 pA

Any input OV < VIN < 5.5V AD-A10 2 -32 32 uA

(All other pins not under test = 0V) WEO#,2#,OEO#,2# I3 -16 16 pA
RASO#,2# lia -16 16 HA

OUTPUT LEAKAGE CURRENT DQO-DQ63 loz -10 10 pA

(Q is disabled; OV < Vout £ 5.5V)

OUTPUT LEVELS VoH 2.4 \

Output High Voltage (lout = -2mA)

Output Low Voltage (lout = 2mA) VoL 0.4 \

MT4LD(T)164A (X), MTBLD264A (X), MT16LD4B4A (X)
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICHQN 1, 2, 4 MEG x 64 DRAM MODULES

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1) (Voc = +3.3V £0.3V)

MAX

PARAMETER/CONDITION SYMBOL | SIZE -6 -7 UNITS | NOTES

STANDBY CURRENT: (TTL) 8MB 8 8

(RAS# = CAS# = Vin) [l 16MB 16 16 mA

32MB 32 32
STANDBY CURRENT: (CMOS) 8MB 2 2
(RAS# = CAS# = Vcc -0.2V) lccz i6MB 4 4 mA
32MB 8 8

OPERATING CURRENT: Random READ/WRITE 8MB 680 620 3 25

Average power supply current Icca 16MB | 1,040 | 960 mA ’

(RAS#, CAS#, address cycling: '‘RC = 'RC [MIN]) 32MB | 1,920 | 1,760

OPERATING CURRENT: FAST PAGE MODE 8MB 400 360 3 o5

Average power supply current lcca 16MB | 720 640 mA ’

(RASH# = ViL, CAS#, address cycling: 'PC = 'PC [MIN]) 32MB | 1,440 | 1,280

OPERATING CURRENT: EDO PAGE MODE (X version only) lees 8MB 560 520 3 25

Average power supply current (Xonly) | 16MB | 960 880 mA !

(RAS# = Vi, CAS#, address cycling: 'PC = 'PC [MIN]) 32MB | 1,760 | 1,600

REFRESH CURRENT: RAS# ONLY 8MB 640 580 3 25

Average power supply current lccs 16MB | 1,040 | 960 mA '

(RASH# cycling, CAS# = Vi: 'RC = 'RC [MIN]) 32MB | 1,920 | 1,760

REFRESH CURRENT: CBR sMB 600 560 34

Average power supply current [[e74 16MB | 1,040 | 960 mA ’

(RASH#, CAS#, address cycling: 'RC = 'RC [MIN}) 32MB | 1,920 | 1,760
CAPACITANCE X

PARAMETER SYM 8MB | 16MB | 32MB | UNITS | NOTES

Input Capacitance: A0-A10 Cu 26 48 90 pF 2

Input Capacitance: WEO#, WE2#, OEO#, OE2#, RASO#, RAS2# Ciz 18 34 64 pF 2

Input Capacitance: CASO# - CAS7# Ci3 10 10 18 pF 2

Input Capacitance: SCL, SA0-SA2 Cia 6 6 6 pF 2

Input/Qutput Capacitance: DQ0-DQ63, SDA Cio 10 10 10 pF 2
MT4LD(T)184A (X), MTBLD264A (X), MT16LD4644 (X) 1 0 Micron Technology, Inc., reserves the right to change products or spacifications without natice.
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICRON 1,2, 4 MEG x 64 DRAM MODULES
FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 5,6, 7, 8,9, 10, 11, 12) (Vcc = +3.3V 20.3V)

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES

Access time from column-address TAA 30 35 ns

Column-address hold time (referenced to RAS#) ‘AR 50 55 ns

Column-address setup time tASC ¢} 0 ns

Row-address setup time IASR 0 0 ns

Column-address to WE# delay time 'AWD 55 60 ns 23

Access time from CAS# ICAC 15 20 ns 14

Column-address hold time 'CAH 10 15 ns

CAS# pulse width ICAS 15 10,000 20 10,000 ns

CAS# hold time (CBR REFRESH) ICHR 15 15 ns 4

CAS# to output in Low-Z 'cLz 3 3 ns 26

CAS# precharge time 'CP 10 10 ns 15

Access time from CAS# precharge ICPA 35 40 ns

CAS# to RAS# precharge time 'CRP 5 5 ns

CAS# hold time 'CSH 60 70 ns

CAS# setup time (CBR REFRESH) ICSR 5 5 ns 4

CAS# to WE# delay time 'CWD 40 45 ns 23

Write command to CAS# lead time t{CWL 15 20 ns

Data-in hold time 'DH 10 15 ns 22

Data-in hold time (referenced to RAS#) 'DHR 45 55 ns

Data-in setup time DS 0 0 ns 22

Output disable ‘0D 3 15 3 20 ns

Output enable ‘OE 15 20 ns

OE# hold time from WE# during READ-MODIFY-WRITE cycle '0EH 15 20 ns

Output buffer turn-off delay 'OFF 3 15 3 20 ns 19, 26

OE# setup prior to RAS# during HIDDEN REFRESH cycle 'ORD 0 0 ns
g;;'}%;?i‘;.w;;ggsmzulk (X), MT1BLD484A (X) 1 1 Micron Tachnolegy, Inc., reserves tha right to change products or specilications withaut notica
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
Mlcng&! 1, 2, 4 MEG x 64 DRAM MODULES

FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 5, 6,7, 8,9, 10, 11, 12) (Vcc = +3.3V +0.3V)

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES

FAST-PAGE-MODE READ or WRITE cycle time PC 35 40 ns

FAST-PAGE-MODE READ-WRITE cycle time tPRWC 85 95 ns

Access time from RAS# tRAC 60 70 ns 13

RAS# to column-address delay time RAD 15 30 15 35 ns 17

Row-address hold time RAH 10 10 ns

Column-address to RAS# lead time ‘RAL 30 35 ns

RAS# pulse width ‘RAS 60 10,000 70 10,000 ns

RAS# pulse width (FAST PAGE MODE) tRASP 60 100,000 70 100,000 ns

Random READ or WRITE cycle time RC 110 130 ns

RAS# to CAS# delay time 'RCD 20 45 20 50 ns 16

Read command hold time {referenced to CAS#) 'RCH 0 0 ns 18

Read command setup time 'RCS 0 0 ns

Refresh period (1,024 cycles) tREF 16 16 ms

Refresh period (2,048 cycles) 'REF 32 32 ms

RAS# precharge time ‘RP 40 50 ns

RAS# to CAS# precharge time 'RPC 0 0 ns

Read command hold time (referenced to RAS#) tRRH 0 o] ns 18

RAS# hold time 'RSH 15 20 ns

READ WRITE cycle time 'RWC | 150 180 ns

RAS# to WE# delay time 'RWD 85 95 ns 23

Write command to RAS# lead time RWL 15 20 ns

Transition time (rise or fall) T 3 50 3 50 ns

Write command hold time 'WCH 10 15 ns

Write command hold time (referenced to RAS#) WCR 45 55 ns

WE# command setup time 'WCS 0 0 ns 23

Write command pulse width wp 10 15 ns

WE# hald time (CBR REFRESH) WRH 10 10 ns

WE# setup time (CBR REFRESH) WRP 10 10 ns
3;3.“;;’5'5':.?"5 ,I;IGTBLDZ&A (X), MT16LDa54A (X) 1 2 Micron 1achnoiogy, Inc.. resarves the right to change products or spacilicabons withaut notice.
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MICRON

TECHNOLOGY. fNC.

PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)

1,2, 4 MEG x 64 DRAM MODULES

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Notes: 5, 86,7, 8,9, 10, 11, 12) (Vcc = +3.3V +0.3V)

AC CHARACTERISTICS - EDO PAGE MODE OPTION

-6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES
Access time from column-address AN 30 35 ns
Column-address setup to CAS# precharge during writes 'ACH 15 15 ns
Column-address hold time (referenced to RAS#) AR 45 50 ns
Column-address setup time tASC 0 0 ns
Row-address setup time 'ASR 0 0 ns
Column-address to WE# delay time tAWD 55 60 ns 23
Access time from CAS# ICAC 15 20 ns 14
Column-address hold time 'CAH 10 12 ns

CASH# pulse width 'CAS 12 10,000 12 10,000 ns

CAS# hold time (CBR REFRESH) fCHR 10 12 ns 4
CAS# to output in Low-Z 'CLZ 0 [¢] ns

Data output hold after CAS# LOW ‘COH 3 3 ns

CAS# precharge time 'CP 10 10 ns 15
Access time from CAS# precharge 'CPA 35 40 ns

CAS# to RAS# precharge time ‘CRP 5 5 ns

CAS# hold time ICSH 50 55 ns

CAS# setup time (CBR REFRESH) 'CSR 5 5 ns 4
CAS# to WE# delay time tcwp 35 40 ns 23
Write command to CAS# lead time ICWL 15 15 ns

Data-in hold time 'DH 10 12 ns 22
Data-in hold time (referenced to RAS#) 'DHR 45 55 ns

Data-in setup time DS 0 0 ns 22
Output disable ‘oD 0 15 0 15 ns

Output enable tOE 15 20 ns

OE# hold time from WE# during READ-MODIFY-WRITE cycle 'OEH 12 12 ns

QE# HIGH hold time from CAS# HIGH ‘OEHC 10 10 ns

QE# HIGH puise width OEP 10 10 ns

OQE# LOW to CAS# HIGH setup time '0OES 5 5 ns

Output buffer turn-off delay 'OFF 3 15 3 15 ns 19
OE# setup prior to RAS# during HIDDEN REFRESH cycle 'ORD 0 ¢} ns 19
EDO-PAGE-MODE READ or WRITE cycle time 'PC 25 30 ns
EDO-PAGE-MODE READ-WRITE cycle time 'PRWC 75 85 ns

Access time from RAS# RAC 60 70 ns 13
RAS# to column-address delay time 'RAD 12 30 12 35 ns 17
Row-address hold time 'RAH 10 10 ns
Column-address to RAS# lead time 'RAL 30 35 ns

RAS# pulse width ‘RAS 60 10,000 70 10,000 ns

RAS# pulse width (EDO PAGE MODE) 'RASP 60 125,000 70 125,000 ns

Random READ or WRITE cycle time 'RC 105 125 ns

RAS# to CAS# delay time 'RCD 14 45 14 50 ns 16
Read command hold time {referenced to CAS#) ‘RCH 0 0 ns 18
Read command setup time 'RCS 0 0 ns

Refresh period (1,024 cycles) 'REF 16 16 ms

Refresh period (2,048 cycles) '‘REF 32 32 ms

MTALD(T)164A (X). MTBLD264A (X). MT16LD464A (X)
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
Mlcngmm 1,2, 4 MEG x 64 DRAM MODULES

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
{Notes: 5, 8, 7, 8,9, 10, 11, 12) (Voc = +3.3V 20.3V)

AC CHARACTERISTICS - EDO PAGE MODE OPTION -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES
RAS# precharge time RP 40 50 ns

RAS# to CAS# precharge time 'RPC 5 5 ns

Read command hold time (referenced to RAS#) tRRH 0 0 ns 18
RAS# hold time 'RSH 13 15 ns

READ WRITE cycle time RWC 145 170 ns

RAS# to WE# delay time 'RWD 80 90 ns 23
Write command 1o RAS# lead time RWL 15 15 ns
Transition time (rise or fall) T 2 50 2 50 ns

Write command hold time 'WCH 10 12 ns

Write command hold time (referenced to RAS#) 'WCR 45 55 ns

WE# command setup time 'wWCs 0 0 ns

Output disable delay from WE# (CAS# HIGH) WHZ 0 13 0 15 ns

Write command pulse width WP 10 12 ns

WE# pulse width for output disable when CAS# HIGH WPz 10 12 ns

WE# hold time (CBR REFRESH) '‘WRH 10 10 ns

WE# setup time (CBR REFRESH) WRP 10 10 ns

MTALD(T)184A (X), MTBLD264A (X), MT16LD4B4A (X)
56
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MICRON

TECHNOLOGY, ING.

PRELIMINARY

MT4LD(T)164A (X), MTBLD264A (X), MT16LD464A (X)

1, 2,4 MEG x 64 DRAM MODULES

NOTES

1.
2.

3.

10.

12.

13.

14.

- If CAS# is LOW at the falling edge of RAS#, Q will be

16.

17.

18.

All voltages referenced to Vss.

This parameter is sampled. Vcc = +3.0V £0.3V;
f=1MHz.

Icc is dependent on output loading. Specified values
are obtained with minimum cycle time and the
outputs open.

Enables on-chip refresh and address counters.

The minimum specifications are used only to indicate
cycle time at which proper operation over the full
temperature range is assured.

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

AC characteristics assume T = 5ns for FAST PAGE
MODE and 2.5ns for EDO PAGE MODE.

Vi (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between ViH and V. (or between ViL
and Viu).

- In addition to meeting the transition rate specifica-

tion, all input signals must transit between Vix and
V1L (or between ViL and Vi) in a monotonic manner.

If CAS# = Vs, data output is High-Z.
. If CAS# = Vi, data output may contain data from the
last valid READ cycle.

Measured with a load equivalent to two TTL gates
and 100pF and Vou = 0.8V and VoH = 2.0V.

Assumes that 'RCD < 'RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this
table, 'RAC will increase by the amount that tRCD
exceeds the value shown.

Assumes that 'RCD 2 'RCD (MAX).

maintained from the previous cycle. To initiate a new
cycle and clear the data-out buffer, CAS# must be
pulsed HIGH for 'CP.

Operation within the *‘RCE (MAX) limit ensures that
'RAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specified 'RCD (MAX) limit, access time is controlled
exclusively by ‘CAC.

Operation within the '‘RAD (MAX) limit ensures that
'‘RAC (MIN) and 'CAC (MIN) can be met. tRAD
(MAX) is specified as a reference point only; if '/RAD
is greater than the specified 'RAD (MAX) limit, access
time is controlled exclusively by 'tAA.

Either 'RCH or 'RRH must be satisfied for a READ
cycle.

19.

20.

21.

22.

23.

24.
25.
26.

27
28.

29.

30.

31.

‘*OFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to VOH or Voi.

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

The maximum current ratings are based with the
memory operating or being refreshed in the x64
mode. The stated maximums may be reduced by
approximately one-half when used in the x32 mode.
These parameters are referenced to CAS# leading
edge in EARLY WRITE cycles and WE# leading edge
in LATE WRITE or READ-MODIFY-WRITE cycles.
"WCS, 'RWD, tAWD and '{CWD are not restrictive
operating parameters. '‘WCS applies to EARLY
WRITE cycles. 'RWD, 'AWD and ‘CWD apply to
READ-MODIFY-WRITE cycles. If '"WCS > tW(CS
(MIN), the cycle is an EARLY WRITE cycle and the
data output will remain an open circuit throughout
the entire cycle. If 'RWD > '‘RWD (MIN), 'tAWD 2
'AWD (MIN) and 'CWD = 'CWD (MIN), the cycle is a
READ-MODIFY-WRITE and the data output will
contain data read from the selected cell. If neither of
the above conditions is met, the state of data-out is
indeterminate. OE# held HIGH and WE# taken LOW
after CAS# goes LOW results in a LATE WRITE
(OE#-controlled) cycle. tWCS, 'RWD, {CWD and
FAWD are not applicable in a LATE WRITE cycle.
Refresh current increases if 'RAS is extended beyond
its minimum specification.

Column-address changed once each cycle.

The 3ns minimum parameter guaranteed by design.

- Measured with the specified current load and 100pf.

'CAC (MIN), 'CPA (MIN) and tAA (MIN) are for
reference only to help aid the user as to when to
expect the earliest data to be accessed. Only ‘CAC
(MAX), 'CPA (MAX) and tAA (MAX) are guaranteed.
For FAST PAGE MODE option, tOFF is determined
by the first RAS# or CAS# signal to transition HIGH.
In comparison, 'OFF on an EDO option is determined
by the latter of the RAS# and CAS# signal to
transition HIGH.

Applies to both EDO and FAST PAGE MODE
modules.

The SPD EEPROM WRITE cycle time (*WR) is the
time from a valid stop condition of a WRITE sequence
to the end of the EEPROM internal erase/program
cycle. During the WRITE cycle, the EEPROM bus
interface circuit is disabled, SDA remains HIGH due
to pull-up resistor, and the EEPROM does not
respond to its slave address.

MTALD(T)164A (X), MTALD264A (X), MT16LDa63A (X)
DM67.pmS — Rev 3496
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICRON 1, 2, 4 MEG x 64 DRAM MODULES
READ CYCLE
(FAST PAGE MODE Module)

RASH 5:{' z N i |
oas WBI X /
1RAD | | lRaL i
'ASR 'AAH tasc | | 'caH

aooR VM :m Row :m COLUMN Y, /0( fow
l__ 'acs 'ACH

taa
| 'rac
tcac toFF
ferz
pa YioH = OPEN VALID DATA  J OPEN
tOE ! top
— ViH =
AN ). LI,
DON'T CARE
@ UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
TAA 30 35 ns 'RAC 60 70 ns
'AR 50 55 ns 'RAD 15 30 15 35 ns
1ASC 0 0 ns 'RAH 10 10 ns
'ASR 0 0 ns 'RAL 30 35 ns
ICAC 15 20 ns 'RAS 60 10,000 70 10,000 ns
'CAH 10 15 ns 'RC 110 130 ns
'CAS 15 10,000 20 10,000 ns 'RCD 20 45 20 50 ns
‘cLz 3 3 ns ‘RCH 0 0 ns
‘CRP 5 5 ns ‘RCS 0 0 ns
'CSH 60 70 ns 'RP 40 50 ns
‘oD 3 15 3 20 ns 'RRH 0 0 ns
‘OE 15 20 ns ‘RSH 15 20 ns
‘OFF 3 15 3 20 ns
MTALD(TH64A (X), MTBLD264A (X). MT16LD4B4A (X} 1 6 Micron Technology, Inc.. reserves tha right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC.

PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

READ CYCLE
(EDO PAGE MODE Module)
RC
IRAS =S
RASS ¥:t z N .
lcsi
\(;s: ‘RAH
le_TCRP ‘ReD icas
CAS» z:r - fl / i
‘AR l
tRap 'RAL
tasr IRAH 'asc toan '
'ACH
woon Vi 7777R row coLUMN T ROW
'WAP | | 'WRH RCS 'RCH
wes  Viy -7 l‘_
AR
tRAG NOTE 2
tcac oFF
oz
b YgH = OPEN VALID DATA OPEN

OE#

NOTE:

M

DON'T CARE

B unpEFINED

1. Although WE# is a “don’t care™ at RAS# time during an access cycle (READ or WRITE), the system designer should

implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMSs.
2. 'OFF is referenced from rising edge of RAS# or CAS#, whichever occurs last.

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
AA 30 35 ns ‘RAC 60 70 ns
'ACH 15 15 ns 'RAD 12 30 12 35 ns
AR 45 50 ns RAH 10 10 ns
'ASC 0 0 ns RAL 30 35 ns
'ASR 0 0 ns 'RAS 60 10,000 70 10,000 ns
‘cac 15 20 ns RC 105 125 ns
ICAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 12 10,000 ns 'RCH 0 0 ns
cLz 0 0 ns RCS 0 0 ns
'CRP 5 5 ns 'RP 40 50 ns
'CSH 50 55 ns 'RRH 0 0 ns
‘oD 0 15 0 15 ns 'RSH 13 15 ns
'OE 15 15 ns 'WRH 10 10 ns
‘OFF 3 15 3 15 ns 'WRP 10 10 ns

MTALD(T)164A (X). MTALD264A (X). MT16LD464A (X)
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PRELIMINARY

MT4LD(T)164A (X), MTBLD264A (X), MT16LD464A (X)
MICRON 1, 2, 4 MEG x 64 DRAM MODULES

EARLY WRITE CYCLE 30

o)
'ras e
Vi = l—
rase vt
‘o
'AsH
N CRP 'RCD 'cAS
CASY Yy
wo
an
TRAD. TRAL
tASR 1RAH AsC lcan
l——uk—j latSC | tacH
soon Y1 N o VI cowm X o
‘ow [
TRWL "
wea !
wes fwen
‘whp | | \wRn twe,
NOTE 1
'DHR
'os oH
W/ ST T
v -
oo W L

DON'T CARE

T unoeFiNeD

NOTE: 1. Although WE# is a “don’t care” at RAS# time during an access cycle {READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMSs.

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
'ACH EDO) 15 15 ns tRAH 10 10 ns
'AR (FPM) 50 55 ns tRAL 30 35 ns
‘AR (EDO) 45 50 ns 'RAS 60 10,000 70 10,000 ns
'ASC 0 0 ns 'RC (FPM) 110 130 ns
'ASR 0 0 ns ‘RC (EDQ) 105 125 ns
'CAH (FPM) 10 15 ns 'RCD (FPM) 20 45 20 50 ns
'CAH (EDO) 10 12 ns ‘RCD (EDO) 14 45 14 50 ns
'CAS (FPM) 15 10,000 20 10,000 ns ‘Rp 40 50 ns
'CAS (EDO) 12 10,000 12 10,000 ns 'RSH (FPM) 15 20 ns
'CRP 5 5 ns 'RSH (EDO) 13 15 ns
'CSH (FPM) 60 70 ns tRWL (FPM) 15 20 ns
'CSH (EDQ) 50 55 ns 'RWL (EDO) 15 15 ns
ICWL (FPM) 15 20 ns "WCH (FPM) 10 15 ns
'CWL (EDO) 15 15 ns 'WCH (EDO) 10 12 ns
'DH (FPM) 10 15 ns 'WCR 45 55 ns
'DH (EDO) 10 12 ns 'wes 0 0 ns
'DHR 45 55 ns WP (FPM) 10 15 ns
DS 0 0 ns WP (EDO) 10 12 ns
'RAD (FPM) 15 30 15 35 ns '"WRH 10 10 ns
'RAD (EDO) 12 30 12 35 ns ‘WRP 10 10 ns

MTALD(T)164A (X), MTBLD284A (X). MT18LDAB4A (X) 1 Micron Technology, tnc., reserves the nghl to change products or spacifications withaut notice
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PRELIMINARY

MTA4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICRON 1,2, 4 MEG x 64 DRAM MODULES

FAST-PAGE-MODE READ CYCLE

tRasP 'RP_ |
Vg = Y
RASe v N By
loesh tpc tRsH
1leRrP 'RcD tcas tcp cas tcp cas e
Vig = |
CASE vy _ \ \ £ / E / /] \_
;]
RAD 'RaL
1 AR IRAH 1ASC TCAH tASC lcaH tasc 'cAH

YIH S p 4 —y

' L
f I‘“RCS “—!RCS ' [~—tarH
| RCS 1 —- - ! — - RCH
l RCH | RCH l
v & T uy XU,
tan | A | tan
tRaC ' tcpa ) ‘cPa
cac loFE ‘cac 1OFE ‘cac o J—torr
oLz —=
Vion — r~aoo Y ETR
10H VALID VALID
e vigL = OPEN DAt \_DATA J—— OFEN
‘oE . loo loo

ow i T, m ‘ Wm WA

DON'T CARE
m UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -b -7

SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 30 35 ns 'OFF 3 15 3 20 ns
‘AR 50 55 ns tPC 35 40 ns
tASC 0 0 ns tRAC 60 70 ns
'ASR 0 0 ns 'RAD 15 30 15 35 ns
tCAC 15 20 ns ‘RAH 10 10 ns
'CAH 10 15 ns RAL 30 35 ns
tCAS 15 10,000 20 10,000 ns 'RASP 60 100,000 70 100,000 ns
tCLz 3 3 ns tRCD 20 45 20 50 ns
‘CP 10 10 ns 'RCH o] 0 ns
{CPA 35 40 ns RCS 0 0 ns
'ICRP 5 5 ns tRP 40 50 ns
'CSH 60 70 ns tRRH 0 0 ns
‘0D 3 15 3 20 ns RSH 15 20 ns
OE 15 20 ns

MTALD(T)164A (X}, MTBLDZ6SA (X), MT1GLDAB4A (X} 1 9
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MICRON

TECHNOLOGY, INC,

PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

RASY

CAS*

ADDR

OEw

NOTE:

ME]
ViL

v
H
Vie

Yin
ViL

Viu
Vic

v,
oH
VoL

Vim
ViL

1.

EDO-PAGE-MODE READ CYCLE

'RASP Ar_)
Ty
z N |
tcsH 'pc 'AsH
1 feRP '"co 1CAS e ‘cas tcp ‘cas icp |
- 1\ \ / f \ X
AR ‘RAL
'RAD tacH tact fACH
'asR 'RAH tasc tcaH, tasc ‘caH tasc can
/) R ) BN ) N N T
~ K
wrP || twaH <l 'ACS, tRCH
7
T e s ey [
aa taa tcPa
‘Rac ‘cpa cac
‘cac cAC oLz~ f—
o 1 toFF
torz —=| | oo, OEHC
- VALID VALID 3 VAUID 3
= OPEN L% DATA DATA f QR DATA J—oPEN
o3 oo ‘oe top
1
_m |—OES, | ‘oes W/
~ / loep 2
I/} conT care

Although WE# is a “don't care” at RAS# time during an access cycle (READ or WRITE), the system designer should

@ UNDEFINED

implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMSs,

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
AA 30 35 ns 'OEP 10 10 ns
'ACH 15 15 ns '0ES 5 5 ns
‘AR 45 50 ns YOFF 3 15 3 15 ns
ASC 0 0 ns tPC 25 30 ns
ASR 0 0 ns tRAC 60 70 ns
'CAC 15 20 ns 'RAD 12 30 12 35 ns
ICAH 10 12 ns 'RAH 10 10 ns
'CAS 12 10,000 12 10,000 ns 'RAL 30 35 ns
'cLz 0 §] ns 'RASP 60 125,000 70 125,000 ns
'COH 3 3 ns 'RCD 14 45 14 50 ns
'CP 10 10 ns 'RCH 0 0 ns
ICPA 35 40 ns 'RCS 0 0 ns
'ICRP 5 5 ns 'RP 40 50 ns
'CSH 50 55 ns ‘RRH 0 0 ns
‘oD o 15 0 15 ns ‘RSH 13 15 ns
'OE 15 20 ns ‘WRH 10 10 ns
'OEHC 10 10 ns '‘WRP 10 10 ns

MTALO(THIBA (X).
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MICR

ON

TECHNOLOGY, INC.

PRELIMINARY

MT4LD(T)164A (X), MTS8LD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

CAS#

ADDR

WE#

v W& TN

OE¥

ViH = y
Vio —

\_tcre

FAST-PAGE-MODE EARLY-WRITE CYCLE

‘RASP

lcsH

tec

trep

leas

tcp

tASH

tcas

|

MG
il - /

tAsR

‘AR

R Y

'RAD

tRAH

tasc,

can

tRAL

tasc 'caH

Vi
viL

TR

COLUMN

ML
viL

towi

COLUMN

COLUMN

towl

twes

twoH

wes

'WeH

twe

'wp

2

ROW

'weR

tDHR

'ps

IpH

‘os

fAwL

'‘os 'oH

VALID DATA

KUY

VALID DATA

7

Y,

T,

FAST PAGE MODE
TIMING PARAMETERS

DON'T CARE

B unoerneD

-6 -7 -6 -7

SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
AR 50 55 ns '‘RAD 15 30 15 35 ns
tASC 0 0 ns ‘RAH 10 10 ns
'ASR 0 0 ns tRAL 30 35 ns
‘CAH 10 15 ns RASP 60 100,000 70 100,000 ns
{CAS 15 10,000 20 10,000 ns tRCD 20 45 20 50 ns
tcp 10 10 ns tRP 40 50 ns
‘CRP 5 5 ns RSH 15 20 ns
{CSH 60 70 ns tRWL 15 20 ns
tCWL 15 20 ns WCH 10 15 ns
tDH 10 15 ns tWCR 45 55 ns
tDHR 45 55 ns WCs o] 0 ns
DS 0 0 ns wp 10 15 ns
tPC 35 40 ns

MTALD(T)184A (X),
DME?7.pmS — Rev. 3

MTBLD264A (X), MT16LD4G4A (X}
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PRELIMINARY

MT4LD(T)164A (X), MTS8LD264A (X), MT16LD464A (X)
MICRON 1,2, 4 MEG x 64 DRAM MODULES

EDO-PAGE-MODE EARLY-WRITE CYCLE

Rasp thp

[V —
rass it T N [L J\
csH tpc 'RSH
1 cre tRCD Icas cp 'cas tcp ‘cas 1. lcP )
T !
case Y = R\ ] N iy N Y 7‘[ ’l\
‘AR tach
tRAD tach 'ACH 'RAL
lasr tRAH tasc 'CAH tasc ) tASC ‘CAH
1 |
v R
AppA Y m ROW COLUMN W&: coLumn ] COLUMN ROW
'CWL ! oWl towL |
1 I
'wes tweH wes tweH 'wes twoH
twrp | | twRH twp twp twp
|
MER/
vie _/ NOTE 1 %‘ ] L f //
'WCR ‘AwL
'DHR '
‘os oH ‘os e, Ds 'oH

8

vign T L VALID DATA E@i VALID DATA m VALID DATA /////////////////////
T v,
DON'T CARE

B UNDEFINED

Q

m
=

NOTE: 1. Although WE# is a “don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

EDO PAGE MODE
TIMING PARAMETERS

-6 7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAYX MIN MAX | UNITS
'ACH 15 15 ns 'RAD 12 30 12 35 ns
‘AR 45 50 ns ‘RAH 10 10 ns
'ASC 0 0 ns ‘RAL 30 35 ns
'ASR 0 0 ns 'RASP 860 [125000[ 70 [125,000 ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 12 10,000 ns ‘RP 40 50 ns
'CP 10 10 ns tRSH 13 15 ns
‘CRP 5 5 ns RWL 15 15 ns
ICSH 50 55 ns "WCH 10 12 ns
'CWL 15 15 ns 'WCR 45 55 ns
DH 10 12 ns '‘wCs o] 0 ns
'DHR 45 55 ns 'wp 10 12 ns
DS 0 0 ns 'WRH 10 10 ns
'PC 25 30 ns ‘WRP 10 10 ns

g&:ﬁ;)suia:‘(vmé /ngagamzsu (%), MT16LD464A (X) 2 2 Micron Technology, inc., reserves the righl to change products or specifications without notice.
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MICR

ON

TECHNOLOGY, INC.

PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)

tRwe

tRAS L Rp
[ e }—
AASH wf . X \
'csH
tRSH
¢ ‘cAp trco tcas
CASWH x:l’.‘ - N /
'AR
'RAD ‘RaL
tAsR 'AAH tasc ‘caH I
AopR M m: ROW m‘ COLUMN ROW
| tRwD |
| W, Rw
' ‘AwD 'we
Vin
- I "
‘An
‘Rac
'cAC
‘DS, OH,
[P [y DR | SR
oa Vgt = OPEN [ VALD Dy B vALIDD ) OPEN
toe Lo, 1 \OEH
oEw 3:[‘ :‘zZ222z22222%zZZ%ZZ%ZZZZZZZWZZZ%Z%%% /* R%ZZZZZZZZZZ‘ZZZZZZ
DON'T CARE
B unperiNeD
FAST PAGE MODE
TIMING PARAMETERS
-6 -1 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 30 35 ns tOE 15 20 ns
AR 50 55 ns OEH 15 20 ns
'ASC 0 0 ns ‘RAC 60 70 ns
'ASR 0 0 ns ‘RAD 15 30 15 35 ns
TAWD 55 60 ns RAH 10 10 ns
'CAC 15 20 ns ‘RAL 30 35 ns
‘CAH 10 15 ns RAS 60 10,000 70 10,000 ns
{CAS 15 10,000 20 10,000 ns RCD 20 45 20 50 ns
‘CLZ 3 3 ns ‘RCS 0 0 ns
‘CRP 5 5 ns RP 40 50 ns
'CSH 60 70 ns 'RSH 15 20 ns
ICWD 40 45 ns 'RWC 150 180 ns
ICWL 15 20 ns 'RWD 85 95 ns
‘DH 10 15 ns RWL 15 20 ns
DS 0 0 ns wp 10 15 ns
oD 3 15 3 20 ns
MT4LD(T}184A (X), MTBLD264A (X), MT16LD464A Xy 23 Micron Tachnalogy. Inc . rasanvas the right lo change prockicts or specifications without notice.
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
M‘CHQN 1,2, 4 MEG x 64 DRAM MODULES

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)

'Rwo

RAS trp
vy ———————— A
rase vt N
'CsH
'AsH
f 'GRP RCD cas
Vg =
cass i = y
AR
RAD ‘RAL
1o tASA A, asc VeAH
I ‘acH
M
RN, s — _— =
1 Rwn fow
RCS | ‘cwo TRWL
wip | | twRK ! tawo we
wes g m::lm/p m
. NOTE 1
Taa
RAG
lcac
'Ds, ‘OH
oz —e|

DON'T GARE
B unoermen

NOTE: 1. Although WE# is a “don't care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and '"WRH. This design implementation will facilitate compatibiiity with future EDO DRAMS.

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 ] -7
SYM MIN MAX MIN MAX | UNITS SYM MiIN MAX MIN MAX | UNITS
AA 30 35 ns 'OE 15 20 ns
'ACH 15 15 ns 'OEH 12 12 ns
‘AR 45 50 ns 'RAC 60 70 ns
IASC 0 0 ns 'RAD 12 30 12 35 ns
TASR 0 0 ns ‘RAH 10 10 ns
'AWD 55 60 ns 'RAL 30 35 ns
ICAC 15 20 ns 'RAS 60 10,000 70 10,000 ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
ICAS 12 10,000 12 10,000 ns tRCS 0 0 ns
cLz 0 0 ns RP 40 50 ns
ICRP 5 5 ns ‘RSH 13 15 ns
'csSH 50 55 ns tRWC 145 170 ns
'CWD 35 40 ns ‘RWD 80 90 ns
‘CWL 15 15 ns RWL 15 15 ns
tDH 10 12 ns wp 10 12 ns
DS 0 0 ns ‘WRH 10 10 ns
oD 0 15 0 15 ns 'WRP 10 10 ns

MTALD(TY164A (X). MTBLO264A (X), MT16LDAB4A (X) ) 4 Micron Technology. lnc., reserves tha right to change products or specificationa withoul notce.
DME7 pm5 — Rev. 3/96 *

1996, Micron Technology, Inc.,
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

MICRON

TECHNOLOGY, INC.

FPM-PAGE-MODE READ-WRITE CYCLE

(LATE WRITE and READ-MODIFY-WRITE cycles)

tRasP iiid
Vi =%
Rass it T J L
icsH tpc /tprRwe_NOTE { AsH
L lcre tacD fcas ‘cp cas cr ‘cas ‘cp
v - I | o— : A
case HZ N A ; \
‘AR
fASR,
M
AooR Vl[‘m row ROW
twRP
Yin
e W T e

NOTE:

1. PC is for LATE WRITE cycles only.
2. Although WE# is a “don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer should

DON'T CARE

@ UNDEFINED

implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMSs,

FAST PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
'AA 30 35 ns 'OE 15 20 ns
‘AR 50 55 ns tOEH 15 20 ns
'ASC 0 0 ns tPC 35 40 ns
'ASR 0 0 ns PPRWC 85 95 ns
TAWD 55 60 ns ‘RAC 60 70 ns
‘CAC 15 20 ns ‘RAD 15 30 15 35 ns
'CAH 10 15 ns 'RAH 10 10 ns
'CAS 15 10,000 20 10,000 ns 'RAL 30 35 ns
‘CLz 3 3 ns ‘RASP 60 |100,000f 70 [100,000| ns
‘CP 10 10 ns ‘RCD 20 45 20 50 ns
'CPA 35 40 ns 'RCS 0 0 ns
'CRP 5 5 ns ‘RP 40 50 ns
'CSH 60 70 ns 'RSH 15 20 ns
'CWD 40 45 ns 'RWD 85 95 ns
'CWL 15 20 ns 'RWL 15 20 ns
'DH 10 15 ns wp 10 15 ns
'DS 0 0 ns ‘WRH 10 10 ns
‘oD 3 15 3 20 ns 'WRP 10 10 ns

MT4LD(T)164A (X). MTALD264A (X). MT16LDa64A (X)
M67.pms - Rav. 3/96
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1, 2, 4 MEG x 64 DRAM MODULES

MICRON

TECHNOLOGY, INC,

EDO-PAGE-MODE READ-WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)

'RASP

Y =
nass V'

=
=Y

tpe JlpRwe NOTE 1
ICAS ‘cp

1. cRP

M

viL -
‘ASR, 'RAn

¥

WRR

M
= R e

'RED

CASH

v -
va v

DON'T CARE

B3 unoerineD

NOTE: 1. 'PC is for LATE WRITE cycles only.

2. Although WE# is a “don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and '"WRH. This design implementation will facilitate compatibitity with future EDO DRAMs.

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | uNITS
AA 30 35 ns 'OE 15 20 ns
‘AR 45 50 ns tOEH 12 12 ns
'ASC 0 0 ns tPC 25 30 ns
'ASR 0 i ns PRWC 75 85 ns
AWD 55 60 ns tRAC 60 70 ns
'CAC 15 20 ns 'RAD 12 30 12 35 ns
'CAH 10 12 ns ‘RAH 10 10 ns
'CAS 12 10,000 12 10,000 ns 'RAL 30 35 ns
'cLZ 0 0 ns 'RASP 60 [125000| 70 125000 s
'cp 10 10 ns ‘RCD 14 45 14 50 ns
'CPA 35 40 ns 'RCS 0 0 ns
ICRP 5 5 ns RP 40 50 ns
'CSH 50 55 ns 'RSH 13 15 ns
'CWD 35 40 ns 'RWD 80 90 ns
tCWL 15 15 ns 'RWL 15 15 ns
'DH 10 12 ns wp 10 12 ns
‘DS 0 0 ns WRH 10 10 ns
‘0D 0 15 [+) 15 ns '‘WRP 10 10 ns

MTALO(T)I64A (),
DM67 pm5 — Rev. 3/

MTBLD264A (X), MT16LD464A {X)
)
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PRELIMINARY
MICRON MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
TecmmoLcar, e, 1, 2, 4 MEG x 64 DRAM MODULES
EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)
tRASP L tee
Aasy Y= by W
] tcap 'AGD tcas = ‘oP tcas IPC ‘cp tcas - tep
case V- K\ I i b > }| 4\
ASR || RaH tasc 'caH i tasc |} toaH tasc tcaH |
ADOR WL*W AOW % COLUMN (&) ’[m{ COLUMN (B) ilml COLUMN (N} l row
waP || twaH ‘Rcsl tecH—-| I‘ twes 'weH
e T —
WE# V:E:WNOTEI / " ! tAA t
| RAG tcpa
I 1CAC 'GAc “D_S_ _‘Ei
{GOH tWHZ ]
|
bQ YioH= OPEN VALID DATA (A) ;: OATA ) i—{"“”?“"““:
toe
o W= Tk
DON'T CARE

B3 unoeriveD

NOTE: 1. Although WE# is a "don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMSs.

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
tAA 30 35 ns tPC 25 30 ns
'ACH 15 15 ns ‘RAC 60 70 ns
‘AR 45 50 ns 'RAD 12 30 12 35 ns
‘ASC 0 [+} ns 'RAH 10 10 ns
'ASR 0 0 ns 'RAL 30 35 ns
'CAC 15 20 ns 'RASP 60 [125000] 70 [125,000] ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 12 10,000 ns 'RCH 0 0 ns
'COH 3 3 ns RCS 0 0 ns
'cp 10 10 ns RP 40 50 ns
'CPA 35 40 ns 'RSH 13 15 ns
'CRP 5 5 ns "WCH 10 12 ns
'CSH 50 55 ns 'WCS 0 0 ns
'DH 10 12 ns ‘WHZ 0 13 0 15 ns
tns 0 0 ns "WRH 10 10 ns
'OE 15 20 ns 'WRP 10 10 ns
MTALD(T)184A (X). MTALD264A (X), MT16LD4GSA (X) 27 Micron Technology, inc., reserves the nght to changa products or specifications without nebice.
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PRELIMINARY

MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
MICHQN 1,2, 4 MEG x 64 DRAM MODULES

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

'RasP L tmp
sy VI T N ¢ N
IRSH
‘csh tPc I
. lore RcD cas 'cp Icas tcp |
case VH I K T\\ i N \L
AR
tRAD RAL
tASR lRAH lasc caH tasc i I {CAH |
ADOR 5:? :m: ROW )@Z COLUMN 5@2222222% COLUMN ROW
oM _towe |
trcs I 'mwe
wp
‘wes weH
wes VM T | T,
‘cac NOTE 1
toLz 'oFF, ¥ | tos ton
oq ¥8f = OPEN 3 VaLo | VALID DATA
1AA
!Rac
R/
DON'T CARE
NOTE: 1. Do not drive data prior to tristate. m UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -1
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
'AA 30 35 ns PC 35 40 ns
'AR 50 55 ns 'RAC 60 70 ns
ASC 0 0 ns 'RAD 15 30 15 35 ns
'ASR 0 0 ns ‘RAH 10 10 ns
'CAC 15 20 ns RAL 30 35 ns
ICAH 10 15 ns 'RASP 60 100,000 70 100,000 ns
'CAS 15 10,000 [ 20 10,000 ns 'RCD 20 45 20 50 ns
tcLZ 3 3 ns 'RCS 0 0 ns
‘cP 10 10 ns ‘RP 40 50 ns
‘CRP 5 5 ns 'RSH 15 20 ns
'CSH 60 70 ns 'RWL 15 20 ns
‘cwL 15 20 ns 'WCH 10 15 ns
'DH 10 15 ns 'wcs 0 0 ns
DS 0 0 ns wp 10 15 ns
'OFF 3 15 3 20 ns

MTALD(T)164A (X), MTBLD264A (X), MT16LD464A (X) 2 8 Micron Technology, Inc.. reserves the right to charigs products of specifications without notice
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICRON 1,2, 4 MEG x 64 DRAM MODULES

EDO READ CYCLE
(with WE#-controlled disable)

vy —
Rass Vi C N
tosH
| 'cre tRcD icas ‘cp

CAS¢#  ViH — 3 —\

' - N /7 S

taR
‘RAD
tAsR tAaH tasc tcAH | tasc

Vil = — —
ADDR Vi, — AOW COLUMN 4 COLUMN

il !

'wrP || twaH i acs 'RCH ‘sz| RCs,

Y | O s
L NOTE 1

aa

RAC
lcac
‘crz wHz

oLz
VoH -,
DAyl o OPEN VALID DATA b— OPEN
toE ton
1
ViH ~
OE® vy _72222227/2&2’/:2’/722%227/27[22%27}7/7/27/27’%7/2ZZZZW% /%ZZZZZZZ%ZZZZZZZZ%ZZ32327/

DON'T CARE

B UNDEFINED

NOTE: 1. Although WE# is a "don't care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
AA 30 35 ns 'OE 15 20 ns
‘AR 45 50 ns 'RAC 60 70 ns
'ASC 0 0 ns 'RAD 12 30 12 35 ns
'ASR 0 0 ns 'RAH 10 10 ns
'CAC 15 20 ns ‘RCD 14 45 14 50 ns
‘CAH 10 12 ns ‘RCH 0 0 ns
‘CAS 12 10,000 12 10,000 ns ‘RCS 0 0 ns
‘cLz 0 0 ns WHZ 0 13 0 15 ns
‘cp 10 10 ns WPz 10 12 ns
'CRP 5 5 ns 'WRH 10 10 ns
'CSH 50 55 ns ‘WRP 10 10 ns
oD Q 15 Q 15 ns
g&:l;%r:);it_?‘(:‘()éggﬂLDZ&A (X), MT16LD464A (X) 29 Micron Technology, Ine., resarves the right to change products or specifications without notice.
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PRELIMINARY

MT4LD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
MICHQN 1,2, 4 MEG x 64 DRAM MODULES

RAS#-ONLY REFRESH CYCLE 30

'Re

RASH wﬂ N Y h
) I ‘CRP Jn_po’l
- ":r :—_/ 'ASAR 'RAH
Sl /) row M Y, row

| ] |
Vi 2
wes i T NOTE 1 %222%2222222%2222222%2222222%2222222&22? %222222222

CBR REFRESH CYCLE %
(Addresses, OE# = DON'T CARE)

Rp 'RAS Ipp 'RAS

Rasy UM~ N i i /

'RPC

tRPC

1 lep ‘csh 'CHR __, tcsh tCHR
CAS# x:t‘ - j J /l L /

v
pa vor' = OPEN

i 'WRPi| 'WRH, lwap || twaa,
] [ ]
WE# ¥:[‘ :,/422222222222// NOTE 1 Q222222222222222222222% %2222222222222222222222222222222
DON'T CARE

% UNDEFINED

NOTE: 1. Although WE# is a "don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer should
implement WE# HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
‘ASR 0 [§] ns 'RC (FPM) 110 130 ns
'CHR (FPM) 15 15 ns 'RC (EDO) 105 125 ns
'CHR (EDO) 10 12 ns Rp 40 50 ns
'cp 10 10 ns ‘RPC (FPM) 0 0 ns
'CRP 5 5 ns 'RPC (EDO) 5 5 ns
‘CSR 5 5 ns 'WRH 10 10 ns
'RAH 10 10 ns ‘WRP 10 10 ns
'RAS 60 10,000 70 10,000 ns
MT4LD(T)184A {X), MTALD264A (X). MT16LD464A 48] 30 Micron Technelegy. Inc., reserves the right to change products or specificalions without notice.
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PRELIMINARY

MT4LD(T)164A (X), MTBLD264A (X), MT16LD464A (X)
M'CHC,!!}! 1,2, 4 MEG x 64 DRAM MODULES

HIDDEN REFRESH CYCLE 20. %0
(WE# = HIGH; OE# = LOW)

'Re
'Ras . 'mP IrAs
T ;!l 3 V.
RASK v~ N J g(
. ferp tACD 'RSH ‘CHR
ViH- —
casy i N £
AR
'rAD RAL
tash 'RAH tasc fcaH

o WIR—— R I T

tRaC

t
tcac OFF
—| —-—

tcLz

VioH—
pa v OPEN VALID DATA J— oPeN—

toF lop

T === VY
DON'T CARE

@ UNDEFINED

Ol

m
*

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX [ UNITS
tAA 30 35 ns 'OFF (FPM) 3 15 3 20 ns
'AR (FPM) 50 55 ns 'OFF (EDO) 3 15 3 15 ns
AR (EDO) 45 50 ns 'ORD 0 0 ns
'ASC 0 0 ns tRAC 60 70 ns
'ASR 0 0 ns 'RAD (FPM) 15 30 15 35 ns
'CAC 15 20 ns 'RAD (EDQ) 12 30 12 35 ns
'CAH (FPM) 10 15 ns tRAH 10 10 ns
'CAH (EDO) 10 12 ns tRAL 30 35 ns
'CHR (FPM) 15 15 ns ‘RAS 60 10,000 70 10,000 ns
'CHR (EDO) 10 12 ns tRC (FPM) 110 130 ns
'CLZ (FPM) 3 3 ns 'RC (EDO) 105 125 ns
'CLZ (EDO) 0 0 ns tRCD (FPM) 20 45 20 50 ns
‘CRP 5 5 ns tRCD (EDO) 14 45 14 50 ns
'OD (FPM) 3 15 3 20 ns ‘RP 40 50 ns
0D (EDO) 0 15 0 15 ns tRSH (FPM) 15 20 ns
'0OE 15 20 ns tRSH (EDO) 13 15 ns

MT4LD(THG4A (X), MTBLD264A (X), MT16LD464A (X) 31 Micron Tachnology, inc.. resarves tha right to changs products or spsciications withoul notice.
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MICR

ON

TECHNOLOGY. INC

PRELIMINARY

MTALD(T)164A (X), MTSLD264A (X), MT16LD464A (X)
1,2, 4 MEG x 64 DRAM MODULES

SPD EEPROM

l—
fLow
[ +—————|

"HIGH

SCL \
1su:sTA HD:STA THD:DAT 1SU.DAT tsu:sTO
S— ——_
SDA IN / o
1AA 'oH 'BUF
SDA OUT K
DON'T CARE
& unpeFINED
SERIAL PRESENCE-DETECT EEPROM
TIMING PARAMETERS
SYM MIN MAX UNITS SYM MIN MAX UNITS
AA 0.3 3.5 us Low 4.7 us
BUF 4.7 us 'R 1 us
‘DH 300 ns tSCL 100 KHz
tF 300 ns 'SU:DAT 250 ns
HD:DAT 0 us ISU:STA 4.7 us
tHD:STA 4 us 'SU.STO 4.7 us
HHIGH 4 1S tWR 10 ms
Y 100 ns

MT2LD(T)164A (X). MTELD264A (X), MT16LD464A (X)
96

DM67.pmS - Rav 3

32

Micron Technology, Inc., reservas the fght 1o change prodkicts or specilications without notics.

B £111549 0015498 14l WA

£1996, Micren Technology, Inc.




PRELIMINARY
MICRON MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)

2, 4 MEG x 64 DRAM MODULES

168-PIN DIMM
DE-9

FRONT VIEW
5,260 (130.60)
200 (5.08)
5240 (133.10) 05
— |-—
079 (2.00) R l ‘
12x1\
C I 1.010 (25.65;
990 (25.15)
118(3.00) 700 (17.79)
(2%) \ | TYP
l*’@ o 228(325) 59 1
meem T AT OTYYYYTONT () PO TR -l
t [ } 054 (1,37
Al \m(s.sﬁ)lrw’ oo I | |— m{rw}
118 3.00) PIN 1 (PIN 85 ON BACKSIDE) oseir owpom 00027 PIN 84 (PIN 168 ON BACKSIDE)
e TYP TYP
4.550(115.57)
FRONT VIEW
5.260 {133.60)
5240 (133.70) 19&‘(&9
.07 {200) R
(zx)\_\ [
u C‘ 1.010 {2565
o 990(25 15)
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PRELIMINARY
MT4LD(T)164A (X), MT8LD264A (X), MT16LD464A (X)
Mlcngm 1, 2,4 MEG x 64 DRAM MODULES
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NOTE: 1. All dimensions in inches (millimeters)
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