MICRON

TECHNOLOGY. INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

SMALL-OUTLINE
DRAM MODULE

1 MEG, 2 MEG x 64

8, 16 MEGABYTE, 3.3V, OPTIONAL
EXTENDED REFRESH, FAST PAGE OR EDO
PAGE MODE

FEATURES

¢ JEDEC- and industry-standard pinout in a 144-pin,
small-outline, dual-in-line memory module (DIMM)

¢ High-performance CMOS silicon-gate process

» Single +3.3V £0.3V power supply

* All device pins are TTL-compatible

* Low power, 24mW standby; 1,012mW active, typical
(16MB)

® Refresh modes: RAS# ONLY, CAS#-BEFORE-RAS#
(CBR) and HIDDEN,; optional Extended CBR

¢ 1,024-cycle refresh distributed across 16ms or
1,024-cycle extended refresh distributed across 128ms

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

* Serial Presence-Detect (SPD)

OPTIONS MARKING
* Timing
60ns access -6
70ns access -7
* Packages
144-pin Small-Outline DIMM (gold) G
* Operating Modes
FAST PAGE MODE Blank
EDO PAGE MODE X
¢ Refresh
Standard /16ms Blank
Extended Refresh/128ms L

KEY TIMING PARAMETERS
EDO Operating Mode

SPEED 'RC 'RAC PC tAA 'CAC 'CAS

-6 105ns 60ns 25ns 30ns 15ns 12ns

-7 126ns | 70ns 30ns 35ns 20ns 12ns

FPM Operating Mode

SPEED 'RC 'RAC PC ‘AR IcAC 'RP

-6 110ns 60ns 36ns 30ns 15ns 40ns

-7 130ns | 70ns 40ns 35ns 20ns 50ns

PIN ASSIGNMENT (Front View)
144-Pin Small-Outline DIMM

PIN#[ FRONT |PIN# BACK |[PIN#| FRONT [PIN#{ BACK

1 Vss 2 Vss 73 OE# 74 RFU
3 DQo 4 D032 75 Vss 76 Vss
5 DQt1 [ DQ33 77 RSVD 78 RSVD
7 DQ2 8 D034 79 RSVD 80 RSVD
9 0Q3 10 DQ35 81 vee 82 Vce

11 Vee 12 Vee 83 DQ16 84 DQ48
13 DQ4 14 DQ36 85 DQ17 86 DQ49
15 DQs 16 DQ37 87 DQ18 88 DQs0
17 DQ6 18 DQ38 89 0Q19 30 DQ51
19 DQ7 20 DQ3% 91 Vss 92 Vss
21 Vss 22 Vss 93 DQ20 94 0Qas2
23 CASO# 24 CAS4# 95 DQ2t 96 0053
25 CAS1# 26 CAS5# 97 DQ22 98 DQ54
27 Vee 28 Vee 99 DQ23 100 DQ55

29 AD 30 A3 101 Vee 102 Vee
31 At 32 A4 103 A6 104 A7
33 A2 34 AS 105 A8 106 RSVD

35 Vss 36 Vss 107 Vss 108 Vss
37 DQ8 38 0Q40 109 AS 110 RSVD
39 DQ9 40 DQ41 111 A0 112 RSVD
41 DQ10 42 0042 113 Vee 114 Veo
43 oon 44 D043 115 | CAS2# | 116 | CAS6#
45 Vee 46 Vee 117 CAS3# 118 CAS7#
47 DQ12 48 D044 119 Vss 120 Vss
49 DQ13 50 DQ45 121 0G24 122 D056
51 DQ14 52 DQ46 123 DQ25 124 DQ57
53 DQ15 54 0Q47 125 0Q26 126 DQ58
55 Vss 56 Vss 127 DQ27 128 D059
57 RSVD 58 RSVD 129 Vee 130 Vee
59 RSVD 60 RSVD 131 0Q28 132 DABO
61 RFU 62 RFU 133 DQ29 134 D061
63 Voo 64 Vee 135 DQ30 136 DQ62
65 RFY 66 RFY 137 0Q31 138 DQ63
67 WE# 68 RFU 139 Vss 140 Vss
69 RASO# 70 RFU 141 SDA 142 SCL
71 HAS1#* 72 RFU 143 Vee 144 Vee

*16MB version oniy

MTALDT164H(X)L), MTBLOT264H(X)(L)
DME6.pmS — Rov 3/96

Micran Technology, Inc.. reserves the nghl to changa products of specifications without natice
©1996, Micron Tachnology. Inc.

BN L111549 0015501 566 HE




MICRON

TECHNOLOGY. INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)

1 MEG, 2 MEG x 64 DRAM MODULES

PART NUMBERS
EDO Operating Mode

PART NUMBER
MT4LDT164HG-xx X
MTALDT164HG-xx XL
MTBLDT264HG-xx X
MTBLDT264HG-xx XL
xx = speed

DESCRIPTION

1 Meg x 64, EDO

1 Meg x 64, EDO, Extended Retresh
2 Meg x 64, EDO

2 Meg x 64, EDO, Extended Refresh

FPM Operating Mode

PART NUMBER DESCRIPTION
MT4LDT164HG-xx 1 Meg x 64
MT4LDT164HG-xx L 1 Meg x 64, Extended Refresh
MT8LDT264HG-xx 2 Meg x 64

MTBLDT264HG-xx L
XX = speed

2 Meg x 64, Extended Refresh

GENERAL DESCRIPTION

The MT4LDT164H(X)(L) and MT8LDT264H(X)(L) are
randomly accessed 8MB and 16MB solid-state memories
organized in a small outline x64 configuration. They are
specially processed to operate from +3.0V to 3.6V for low
voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 20 address bits which are entered 10
bits (A0-A9) ata time. RAS# is used to latch the first 10 bits
and CAS# the latter 10 bits.

READ and WRITE cycles are 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. If WE# goes LOW prior to
CAS# going LOW, 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 exccuting faster memory

cycles. Returning RAS# HIGH terminates the FAST PAGE
MODE operation.

EDO PAGE MODE

EDO PAGE MODE, designated by the “X” option, 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
WEH# is held HIGH (reference MT4LC1M16E5 DRAM data
sheet for additional information on EDO functionality).

REFRESH

Memory cell data is retained in its correct state by main-
taining power and executing any RAS# cycle (READ,
WRITE) or RASH# refresh cycle (RAS# ONLY, CBR or HID-
DEN) so that all combinations of RAS# addresses (A0-A9)
are executed at least every 'REF, regardless of sequence.
The CBR REFRESH cycle will invoke the internal refresh
counter for automatic RAS# addressing.

STANDBY

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.

SERIAL PRESENCE-DETECT EEPROM

This module incorporates Serial Presence Detect (SPD).
The SPD function is implemented 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. The EEPROM device operates with a Vcc of
3.3V H).3V.

MTALDT184H(X)L), MTBLDT264H(X)(L)
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)

MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

TECHNOLOGY, INC.

FUNCTIONAL BLOCK DIAGRAM
MT4LDT164H (8MB)

DQO-DQ15

DQ16-DQ31

DQ1-16
WE# WE# WE#
Ul Uz

OE# OE# OE#
RASO# RAS# RAS#
CASO# CASL# CASL#
CASt# CASH# AD-A9 CASH# AO-A9
CAS2#
CAS3#
A0-AQ

DQ32-DQ47 DQ48-DQ63
CASa#
CASS# AO-A9
CASE#
CAST#
SERIAL PD 1 Meg x 64 - MT4LDT164HG(L)
oL e DA U1-U4 = MT4LC1M16C3(L) FAST PAGE MODE
SAO0  SAt1 SA2

1 Meg x 64 - MT4LDT164HG X(L)
Ut-U4 = MT4LC1M16E5(L) EDO PAGE MODE

MTALOT184H{X)(L), MTSLDT264H(X)L)
DM&6.pmS — Rev. 3/96
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MICRON

TECHNOLOGY, INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

WE#

DQO-DQ15

OE#

WE#

FUNCTIONAL BLOCK DIAGRAM

MT8LDT264H (16MB)

DQ16-DQ31

RASO#

OE#

DQo-DQ15 DQ16-DO31

CASOR

RASH

CAS1#

CASL¥

CAS2#

CAgHe AO-A9

DQ1-16
WEH WE# WE#
u2 us us
oE# OE# OE#
RASH RAS1# RASH RASH
CASL# CASL¥ CASL¥
——{CAshy A0-A9 AsHg  AO-A9 CASHe A0-A9

CASa#

AQ-AQ

CAS4#

CASS#

CAS6#

DQ32-DQ47

DQ48-DQE3

0Q32-DQ47 DQ48-DQ63

CASL#

CASH# A0-A9

CASL#

CASH# AO-A?

RAS#
CASL# CASL#

CASH# A0-A9 ASH#  AO-A9

CAS7#

SCL——

SERIAL PD

- SDA

SA0  SA1  SA2

2 Meg x 64 - MTSLDT264HG(L)
U1-U8 = MT4LCIM16C3(L) FAST PAGE MODE

2 Meg x 64 - MT8BLDT264HG X(L)
U1-U8 = MT4L.C1M16E5(L) EDO PAGE MODE

MT4LOT184H(X)(L), MTBLOT264H(X)(L)
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MICRON

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)

g 1 MEG, 2 MEG x 64 DRAM MODULES

SERIAL PRESENCE-DETECT EEPROM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1) (Vce = +3.3V £0.3V)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vee 3.0 3.6 \'
Input High (Logic 1) Voltage, all inputs VIH Vee x.7|Veex .5 V
Input Low (Logic 0) Voltage, all inputs ViL -1.0 |Veex.3] V
OUTPUT LOW VOLTAGE, lout = 3mA VoL 0.4 \Y
INPUT LEAKAGE CURRENT, Vin = GND to Vcc ] 10 pHA
OUTPUT LEAKAGE CURRENT, Vout = GND to Vcc lLo 10 pA
STANDBY CURRENT IsB 30 uA
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 AA 0.3 35 us

Time the bus must be free before a new transition can start '‘BUF 4.7 us

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 tHIGH 4 us

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

Clock LOW period Low 4.7 us

SDA and SCL rise time 'R 1 us

SCL clock frequency 'SCL 100 KHz

Data-in setup time ISU:DAT | 250 ns

Start condition setup time SU:STA 4.7 us

Stop condition setup time ISU:STO 47 us

WRITE cycle time 'WR 10 ms 32

MTaLOT164H(X)(L). MTALD T26aH(X)(L} 5
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

SERIAL PRESENCE-DETECT MATRIX

[ 87 [ BIT6e [ BS | 84 | BU3 | B2 | B | B0
BYTE 0: NUMBER OF BYTES USED BY MICRON
128 [ + T o T o T @ T o [ o [ o J o
BYTE 1: TOTAL NUMBER OF SPD MEMORY BYTES
256 [ oo T o T o T o J 1T T o [ o | o
BYTE 2: MEMORY TYPE
FAST PAGE MODE 0 0 0 0 0 0 0 1
EDO PAGE MODE 0 0 0 1] 0 0 1 0
BYTE 3: NUMBER OF ROW ADDRESSES
10 [ o "o T o T o T 1 T o [ 1 T o
BYTE 4: NUMBER OF COLUMN ADDRESSES
10 I o T o T o T o7 T T o [ 771 o
BYTE 5: NUMBER OF BANKS
1 (1 Meg x 64) 0 0 0 0 0 0 0 1
2 (2 Meg x 64) 0 0 0 0 0 0 1 0
BYTE 6: DATA WIDTH
x64 [ o [+ T o T o J o [ 0o [ o | o
BYTE 7. DATA WIDTH (continued)
NONE [ o T o T 7o T o T o J o [ o | o
BYTE 8: VOLTAGE INTERFACE
LVTTL [ o T 7o T T o T o T o [ o ] 1
BYTE 9: RAS# ACCESS TIME
B0ns 0 0 1 1 1 1 0 0
70ns 0 1 0 0 0 1 1 0
BYTE 10: CAS# ACCESS TIME
10ns 0 0 0 0 1 0 1 0
12ns 0 0 0 0 1 1 0 0
BYTE 11: MODULE CONFIGURATION TYPE
NON-PARITY o [ o T o T o T o J 0o J o T a
BYTE 12: REFRESH RATES
NORMAL (15.625ps) 0 0 0 0 0 0 0 0
EXTENDED (8X - 125p5) 0 0 0 0 0 1 0 1

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

MT4LDT184H(X)L), MTBLOT264H{X(L) 6 Mieren Technology, Inc., reserves the nght to change products or specifications without notice.
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ADVANCE

MICHDN MT4LDT164H(X)(L), MT8LDT264H(X)(L)
TEwoL0aY, . 1 MEG, 2 MEG x 64 DRAM MODULES
TRUTH TABLE
ADDRESSES DATA-IN/OUT
FUNCTION RAS# CAS# WE# R c DQ0-DA63
Standby H H-X X X X High-Z
READ L L H ROW COoL Data-Out
EARLY WRITE L L L ROW COL Data-In
EDO/FAST-PAGE- 1st Cycle L H-L H ROW coL Data-Qut
MODE READ 2nd Cycle L H-L H n/a COoL Data-Out
EDO/FAST-PAGE- 1st Cycle L H-L L ROW COL Data-In
MODE 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 L-oH-L L L ROW COL Data-In
CBR REFRESH H-L L H X X High-Z
Extended CBR REFRESH (L version)] H-L L H X X High-Z

MT41 DT182H(X)(L). MTSLOT264H(X)L) 7 Micron Technology, Inc., raservas tha right o change products of specifications without nobica
DM66.pms5 - Rev. 3/96 %1
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ADVANCE
Ml:RDN MT4LDT164H(X)(L), MTS8LDT264H(X)(L)

TECHOLOGH, e, 1 MEG, 2 MEG x 64 DRAM MODULES
ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absolute Maxi-
Voltage on Ve supply relative to Vss ............ -1V to +4.6V mum Ratings” may cause permanent damage to the device.
Voltage on Inputs or I/O pins This is a stress rating only, and functional operation of the
TEIAtIVE t0 VS5 wevvieeiieieiee et eees -1V to +5.5V device at these or any other conditions above those indi-
Operating Temperature, T, (ambient) ......... 0°C to +70°C cated in the operational sections of this specification is not
Storage Temperature (plastic) .............. 55°C to +125°C implied. Exposure to absolute maximum rating conditions
Power DiISSIPAtON .......ccvceerirererereriensossisssrss s iesenssssenns 4w for extended periods may affect reliability.
Short Circuit Output Current .......cccocemeeeereeireennnns 50mA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 5, 6) (Vcc = +3.3V £0.3V)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vee 3.0 3.6 \

Input High (Logic 1) Voltage, all inputs ViH 2.0 55 \

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

INPUT LEAKAGE CURRENT RASO#-1# I -8 8 pHA

Any input OV < VIN £ 5.5V AD-A9 WE# OE# li2 -16 16 pA 25
(All other pins not under test = 0V) for each package input|CASO#-CAS7# ha -4 4 HA 25
OUTPUT LEAKAGE CURRENT DQO-DQ63 loz -20 20 uA 25
(Q is disabled; OV < Vour £ 5.5V) for each package input

OUTPUT LEVELS Vo 2.4 Y

Output High Voltage (lout = -2mA)

Qutput Low Voltage (lout = 2mA) VoL 0.4 Y

MT4LDT164H(X)L), MTBLDT264HON(LY 8 Micron Tachnofogy, Inc , reservas the right to change prockicts or specilications without nolice
M66 pms — Rav. 3/96 41996, Micron Technology, Inc

B L111549 00L5508 910 HE




ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 5, 6) (Vcc = +3.3V £0.3V)

MAX
PARAMETER/GONDITION SYMBOL | SIZE -6 -7 UNITS | NOTES
STANDBY CURRENT: (TTL) lcc1 | 8BMB 8 8 mA
(RAS# = CAS# = Vin) 16MB[ 16 16
STANDBY CURRENT: (CMOS) icc2 | BMB 2 2 mA 28
(RAS# = CAS# = Vcc -0.2V) 16MB[ 4 4
lccz | 8MB 0.6 0.6 mA

{L only) 16MB[ 1.2 1.2
OPERATING CURRENT: Random READ/WRITE sme| sso0 620 mA | 3,24
Average power supply current lccs 16mBl &8s 628
(RAS#, CAS#, Address Cycling: 'RC = 'RC [MIN])
OPERATING CURRENT: FAST PAGE MODE
Average power supply current lcca | 8MB| 400 360 mA 3,24
(RAS# = Vi, CAS#, Address Cycling: tPC = tPC [MIN]; 16MB| 408 368
tcP, 'ASC = 10ns)
OPERATING CURRENT: EDO PAGE MODE ame|  4s0 440 mA | 3,24
Average power supply current lees 1eme| 438 448
(RAS# = VI, CAS#, Address Cycling: 'PC = 'PC [MIN]) (X only)
REFRESH CURRENT: RAS# ONLY
Average power supply current lces 1%'\:/188 g:g ggg mA 3,24
(RAS# Cycling, CAS# = ViH: 'RC = 'RC [MIN})
REFRESH CURRENT: CBR
Average power supply current lecr 186|\I<IABB ggg 2gg mA 3,4
{RAS#, CAS#, Address Cycling: 'RC = 'RGC [MIN])
REFRESH CURRENT: Extended (L-version only)
Average power supply current during Extended Refresh: lcca | 8MB 1.2 1.2 mA 3,4
CAS# = 0.2V or CBR cycling; RAS# = RAS (MIN); (L only) [16MB[ 2.4 2.4
WE# = Vcc -0.2V; A0-A9 and Din = Ve -0.2V or 0.2V {DIN may be
left open); 'RC = 125pus (1024 rows at 125us = 128ms)

MT4LDTIB4H(X)(L). MTBLDT264H(X)(L} 9 Micron Technology, Inc., rasarves the right lo change products ar specificalions witheul notice.
DM66.9m5 - Rav 396 @1

996, Mioron Technology, (nc.

B L111549 0015509 457 WH




ADVANCE

MlcnaN MT4LDT164H(X)(L), MTSLDT264H(X)(L)

Teomoxoav. . 1 MEG, 2 MEG x 64 DRAM MODULES
CAPACITANCE

PARAMETER SYMBOL| 8MB | 16MB | UNITS | NOTES
Input Capacitance: AD-A9 Cn 24 46 pF

Input Capacitance: WE#, OE# Ciz 32 62 pF 2
Input Capacitance: RASO# - RAS1# Ci3 32 32 pF 2
Input Capacitance: CASO# - CAS7# Cia 10 20 pF 2
Input/Output Capacitance: DQO-DQ63 Cio1 10 18 pF 2
Input/Qutput Capacitance: SDA, SCL Cioz 10 10 pF

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

Access time from column-address 'AA 30 35 ns

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

Column-address setup time ASC 0 0 ns

Row-address setup time ASR 0 0 ns

Column-address to WE# delay time 'AWD 55 60 ns 20

Access time from CAS# 'CAC 15 20 ns 14

Column-address hold time 'CAH 10 15 ns

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

CAS# hold time (CBR REFRESH) 'CHR 15 15 ns 4

Last CAS# going LOW to first CAS# to return HIGH 'CLCH 10 10 ns 33

CAS# to output in Low-Z 'cLz 3 3 ns 23

CAS# precharge time ‘Cp 10 10 ns 15

Access time from CAS# precharge 'CPA 35 40 ns

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

CAS# hold time 'CSH 60 70 ns

CAS# setup time (CBR REFRESH) 'CSR 5 5 ns 4

CAS# to WE# delay time 'cwD 40 45 ns 20, 29

Write command to CAS# lead time WL 15 20 ns

Data-in hold time ‘DH 10 15 ns 20

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

Data-in setup time DS 0 0 ns 20

Output disable ‘oD 3 15 3 20 ns 27,28, 39

Output enable 0OE 15 20 ns 32

OE# hold time from WE# during 'OEH 15 20 ns 27

READ-MODIFY-WRITE cycle

Output buffer turn-off delay ‘OFF 3 15 3 20 ns 19, 23

OE# setup prior to RAS# during HIDDEN REFRESH cycle 'ORD 0 0 ns

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

Access time from RAS# 'RAC 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
EL;PP:ssiHé?l(.L;.ngT!LDTZGGH(X)(L) 1 O Micron Technology, Inc., reserves the nght ta change products or specifications without notice.
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 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

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

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

Random READ or WRITE cycle time tRC 110 130 ns

BAS# 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

Refrash period (1,024 cycles) ‘REF 16 16 ms

Refresh period (1,024 cycles) L version ‘REF 128 128 ms

RAS# precharge time ‘RP 40 50 ns

RAS# to CAS# precharge time RPC [ 0 ns

Read command hold time (referenced to RAS#) '‘RRH ¢} 0 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 20

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 'wes 0 0 ns

Write command pulse width ‘wp 10 15 ns

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

WE# setup time (CBR REFRESH) 'WRP 10 10 ns
g;;t";,:g‘_“é):yL;}Q!TBLDTK“H(X)(L) 1 1 Micron Technology, Inc., reserves the right ta change products of specificalions without notics.
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MICRON

TECHNOLOGY. INC,

ADVANCE
MT4LDT164H(X)(L), MTSLDT264H(X)(L)

1 MEG, 2 MEG x 64 DRAM MODULES

EDO 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 - EDO PAGE MODE OPTION

-6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES

Access time from column-address 1AA 30 35 ns

Column-address setup to CAS# precharge during WRITE tACH 15 15 ns

Column-address hold time (referenced to RAS#) tAR 45 55 ns

Column-addrass setup time tASC 0 0 ns

Row-address setup time ASR 0 [} ns

Column-address to WE# delay time 'AWD 55 60 ns 13

Access time from CAS# ‘CAC 15 20 ns 14

Column-address hold time ‘CAH 10 12 ns

CAS# pulse width ICAS 10 10,000 12 10,000 ns

CAS# hold time (CBR REFRESH) 'CHR 10 12 ns 4

Last CAS# going LOW to first CAS# 1o return HIGH tCLCH 10 10 ns 29

CAS# to output in Low-Z tCLZ 0 0 ns

Data output hold after next CAS# LOW tCOH 3 3 ns

CAS# precharge time ‘CP 10 10 ns 15

Access time from CAS# precharge ICPA 35 40 ns

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

CAS# hold time 'CSH 50 55 ns

CAS# setup time (CBR REFRESH) 'CSR 5 5 ns 4

CAS# to WE# delay time ICWD 35 40 ns 13,25

Write command to CAS# lead time ‘CWL 15 15 ns

Data-in hold time 'DH 10 12 ns 20

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

Data-in setup time DS 0 0 ns 20

Output disable ‘oD 0 15 0 15 ns

Output Enable ‘OFE 15 20 ns 19, 23

OE# hold time from WE# during '0OEH 12 12 ns 18

READ-MODIFY-WRITE cycle

QE# HIGH hold from CAS# HIGH 'OEHC 10 10 ns 18

OE# HIGH pulse width 'OEP 10 10 ns

QOE# LOW to CAS# HIGH setup time 0ES 5 5 ns

Output buffer turn-off delay toFF 3 15 3 15 ns 19, 23

OE# setup prior to RAS# during HIDDEN REFRESH cycle 'ORD 0 0 ns

EDO-PAGE-MODE READ or WRITE cycle time tPC 25 30 ns

EDO-PAGE-MODE READ-WRITE cycle time PRWC 75 85 ns 3

Access time from RAS# 'RAC 60 70 ns 13

RAS# lo column-address delay time 'RAD 12 30 12 35 ns 17

Row-address hoid time 'RAH 10 10 ns

Column-address to RAS# lead time IRAL 30 35 ns

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

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

Random READ or WRITE cycle time 'RC 110 130 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
g;&%u:ﬁ&l(};h\gnLDTzsan(x)(L) 1 2 Micron Tachnalogy, Inc , rasenves tha right to change pmducts ar speciications withoul notice.
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ADVANCE

MT4LDT164H(X)(L), MTBLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

EDO 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 - EDO PAGE MODE OPTION -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES
Refresh period (1,024 cycles) REF 16 16 ms

Refresh period (1,024 cycles) L version REF 128 128 ms

RAS# precharge time tRP 40 50 ns

RAS# to CAS# precharge time RPC 0 0 ns

Read command hold time (referenced to RAS#) 'RRH 0 0 ns 18
RAS# hold time 'RSH 10 12 ns

READ WRITE cycle time RWC 145 170 ns

RAS# to WE# delay time tRWD 80 90 ns 13
Write command to RAS# lead time tRWL 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 'wCs o} o} ns

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

Write command pulse width twp 10 12 ns

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

WEH# hoid time (CBR REFRESH) WRH 10 10 ns

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

MT4LDT164H(X)L), MTBLDT264H{X)L} 1 3 Micron Technology, Inc., resarvas the fight to change products or specifications wathaut notica
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MICRON

TECHNOLOGY, INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

NOTES

1.
2.

3.

10.
11.

12.

13.

14.
15.

16.

17.

All voltages referenced to Vss.

This parameter is sampled. Vcc = +3.3V +0.3V;
f=1MHz.

Icc is dependent on output loading and cycle rates.
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 T = 2.5ns for EDO PAGE MODE.

ViH (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi1 and Vi (or between ViL
and ViH).

In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vin and
ViL (or between ViL and ViH) in a monotonic manner.
If CAS# = V1, data output is High-Z.

If CAS# = V11, data output may contain data from the
last valid READ cycle.

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

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

Assumes that 'RCD > 'RCD (MAX).

If CAS# is LOW at the falling edge of RAS#, 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.

Operation within the 'RCD (MAX) limit ensures that
fRAC (MAX) can be met. {RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specified 'RCD (MAX) limit, then access time is
controlled exclusively by 'CAC, provided tRAD is not
exceeded.

Operation within the 'RAD (MAX) limit ensures that
‘RAC (MIN) and '*CAC (MIN) can be met. 'RAD
(MAX) is specified as a reference point only; if 'RAD

18.

19.

20.

21.

22.

23.

24.
25.
26.

is greater than the specified 'RAD (MAX) limit, then
access time is controlled exclusively by 'AA, provided
'RCD is not exceeded.

Either '‘RCI1 or 'RRH must be satisfied for a READ
cycle.

'OFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to VoH or Vou. It is referenced from the
rising edge of RAS# or CAS#, whichever occurs last.
These parameters are referenced to CAS# leading
edge in EARLY WRITE cycles and WE# leading edge
in LATE WRITE or READ-MODIFY-WRITE cycles.

If OE# is tied permanently LOW, LATE WRITE or
READ-MODIFY-WRITE operations are not permis-
sible and should not be attempted. Additionally, WE#
must be pulsed during CAS# HIGH time in order to
place I/0 buffers in High-Z.

A HIDDEN REFRESH may also be performed after

a WRITE cycle. In this case, WE# = LOW and

OE# = HIGH.

The 3ns minimum is a parameter guaranteed by
design.

Column-address changed once each cycle.

8MB module values will be half of those shown.

For FAST PAGE MODE option, 'OFF 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

operating modes.

. All other inputs at 0.2V or Vcc -0.2V.
. L version only.
. TWCS, tRWD, 'YAWD and tCWD are not restrictive

operating parameters. ‘WCS applies to EARLY
WRITE cycles. 'RWD, tAWD and {CWD apply to
READ-MODIFY-WRITE cycles. If tWCS > tWCS
(MIN), the cycle is an EARLY WRITE cycle and the
data output will remain an open circuit throughout
the entire cycle. If 'WCS < *WCS (MIN) and ‘RWD 2
fRWD (MIN), tAWD = '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. 'WCS, tRWD,
'CWD and 'tAWD are not applicable in a LATE
WRITE cycle.

MT4LDT164H(X)(L), MTSLDT264H{X)(L)
DM86 pms - Rev. 3105
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MICRON

TECHNOLOGY, INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)

1 MEG, 2 MEG x 64 DRAM MODULES

NOTES (continued)

31. LATE WRITE and READ-MODIFY-WRITE cycles
must have both tOD and tOEH met (OE# HIGH
during WRITE cycle) in order to ensure that the

output buffers will be open during the WRITE cycle.

The DQs will provide the previously read data if
CAS# remains LOW and OE# is taken back LOW
after 'OEH is met. If CAS# goes HIGH prior to OF#
going back LOW, the DQs will remain open.

32. 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.

MT4LDT 164H{X)(L), MTBLDT264HX(L}
M66 pmS - Rev. 3/96
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ADVANCE
MICRON MT4LDT164H(X)(L), MTBLDT264H(X)(L)

TEoLoGY. e, 1 MEG, 2 MEG x 64 DRAM MODULES
READ CYCLE
(FAST PAGE MODE Module)
ac
ras P
RASH 5:[‘ - N /1
'CSH |
tRSH | tRRH
| tCRP tRCD ‘cAs  lcicH
CASL#/CASH# ¥:E - ¥ / /
AR
tRAD tRAL
tASR tRAH asc I teAH

ADDR 3:[‘ :m ROW m COLUMN ‘:EW/////////////////// ROW
|‘_ ‘RCS 'RCH

aa
'RAC
cac toFF
oLz
ba yloH = OPEN :%: VALIDDATA [ OPEN
'oE top
OE# \\;:f :222227/722;222272’/:'/:7/;227/:;27/7222’/:7/:27/:7/:27/:27‘7/:7/:27/:27/:2222% 222277/:’/:2%22222222222’/:22227/:222227/
DON'T CARE
B unpeFiNED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MiIN MAX | UNITS
AA 30 35 ns 'OFF 3 15 3 20 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
'CAH 10 15 ns 'RAS 60 10,000 70 10,000 ns
'CAS 15 10,000 20 10,000 ns 'RC 110 130 ns
'CLCH 10 10 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 5} ns
tOE 15 20 ns tRSH 15 20 ns

MT4LDT 164H(X)L), MTBLDT264HOX(L) 16 Micron Tachnology. Inc., rasarvas the nght ta change praducts or spacifications without notice.
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MICR

ON

TECHNOLOGY, INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

NOTE:

OEW

VoL =

e T

READ CYCLE
(EDO PAGE MODE Module)
L cRp taco ::i: ‘CLCH -
CASLuCASHY I = ﬁ\
ACH I
ADDR 5:: :mﬂ . RO‘:V m _ COLUMN W///////////(///// ROW
| T
WL e | YT . S,
e orry

DONT CARE

B UNDEFINED

1. Although WE# is a “don’t care” at RAS# time during an access cycle (READ or WRITE), the system designer shouid
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
tACH 15 15 ns 'RAD 12 30 12 35 ns
‘AR 45 50 ns 'RAH 10 10 ns
tASC 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
tCAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 13 10,000 ns 'RCH 0 0 ns
'CLCH 10 10 ns 'RCS 0 0 ns
‘CLz 0 0 ns ‘RP 40 50 ns
'CRP 5 5 ns 'RRH 0 0 ns
'CSH 50 55 ns 'RSH 13 15 ns
‘oD 0 15 0 15 ns WRH 10 10 ns
'OE 15 15 ns ‘WRP 10 10 ns
'OFF 3 15 3 15 ns

MT4LDT164HO(L), MTBLDT264H(XHL)

DOM66.pmS - Rev. 3/96
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

EARLY WRITE CYCLE 27

‘R

RAS . 'Ap
vy, ——— A—
Aase Vi S
lasH
THSH
I ‘enp 'ACD cas teieh
CASLMGASHE vy,
w =/
AR
tRAD ‘RAL
'ASR 'RAH tasc ‘can tach
ADDR VM AOW COLUMN Aow
« 7/
fewt |
tawL )
wer
wes WCH
'WRP || 'WRH we
WEr v,
W T vore / A,
'oHR
‘Ds fon
Yion
R = S A

w Yt T
/) ooNT care

& unoerinen

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 'RAH 10 10 ns
‘AR (FPM) 50 55 ns RAL 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 (EDO) 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
ICAS (EDO) 12 10,000 13 10,000 ns 'RSH (FPM) 15 20 ns
'CLCH 10 10 ns 'RSH (EDO) 13 15 ns
‘CRP 5 5 ns 'RWL (FPM) 15 20 ns
'CSH (FPM) 60 70 ns 'RWL (EDO) 16 15 ns
'CSH (EDO) 50 55 ns 'WCH (FPM) 10 15 ns
'CWL (FPM) 15 20 ns 'WCH (EDO) 10 12 ns
'CWL (EDO) 15 15 ns 'WCR 45 55 ns
'DH (FPM) 10 15 ns ‘WCS 0 0 ns
'DH (EDO) 10 12 ns WP (FPM) 10 15 ns
'DHR 45 55 ns WP (EDO) 10 12 ns
‘DS 0 0 ns 'WRH 10 10 ns
'RAD (FPM) 15 30 15 35 ns ‘WRP 10 10 ns
'RAD (EDO) 12 30 12 35 ns
3;45:3::tué):)v(vL;‘l917SLDTze‘H(qu) 1 8 Micron Technology, Inc., reserves the nght to change products or specifications withaut notica
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MICRON

TEGHNOLOGY, ING.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

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

'RwC

|
'Ras I i
— Y -
s
'CsH,
ash
L ‘CRP RCD. cas.toLeH
—— eV -
CASUCASH vt F
‘AR
'RAD tRAL
L asm RAM fasc Tean '
f i acH .
M
/77, SR ./ S ) i
| ‘RwD lewl
[T | cwo T
I'wnp WRH ' awp wp
Yin
w N LY e | D
taa
'RAC
'GAC
os_||_on,
toLz —= |__.

DON'T CARE

w UNDEFINED

NOTE:

1. Although WEH# 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
tAA 30 35 ns o 15 20 ns
'ACH 15 15 ns 'OEH 12 12 ns
‘AR 45 50 ns tRAC 80 70 ns
'ASC 0 0 ns 'RAD 12 30 12 35 ns
‘ASR 0 0 ns 'RAH 10 10 ns
'AWD 55 60 ns tRAL 30 35 ns
'CAC 15 20 ns 'RAS 60 10,000 70 10,000 ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 13 10,000 ns 'RCS 0 0 ns
'CLCH 10 10 ns 'RP 40 50 ns
‘cLz 0 0 ns 'RSH 13 15 ns
'CRP 5 5 ns 'RWC 145 170 ns
'CSH 50 55 ns 'RWD 80 90 ns
'CwD 35 40 ns 'RWL 15 15 ns
'CWL 15 15 ns wp 10 12 ns
DH 10 12 ns '"WRH 10 10 ns
DS 0 0 ns 'WRP 10 10 ns
oD 0 15 [o} 15 ns
:;&DFESGA:HF((:‘)I(E')‘}O%TSLDTQGAH(X){L) 1 9 Micron Technology. Inc.. reserves the right to change pmmms::;’psef:&fcarlx‘n#:;'mn&w(‘)\:z:
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

FAST-PAGE-MODE READ CYCLE

tRAsP rp
Vig — b
RAS® Vi _ N 7
t, 1 1
GsH PC RSH
| crP trcD icas, 1oLCH| cp tcas, loLeH cp ‘cas. ‘cLeH cp \
CASLW/CASHE V) — p 1
ViL - \ A # \ / /
‘AR
'RAD RAL
tASR 1RAH lasc tcan tasc 'cAH tasc lcan

v
apoR  yH %L ROW

N

o
COLUMN m COLUMN m COLUMN ROW
I"_'RCS ~+—'RRH
4 RGH
RCH —*1 |<—-

tRCS
LSRN

WER Vv |‘—
T

| <oFEy
!c|_z—>
oa ¥:8t‘ K OPEN n_\é&) 5 OPEN
| ‘on |
oEx ¥{[‘ :222222222222222222222222222222222222225 i ;}%222227/;2222225 %’/;’/;2’/;’/;22’/;2’/;2222222222227/
DON'T CARE
M 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 'OE 15 20 ns
AR 50 55 ns tOFF 3 15 3 20 ns
1ASC 0 0 ns tPC 35 40 ns
tASR 0 0] ns '‘RAC 60 70 ns
ICAC 15 20 ns 'RAD 15 30 15 35 ns
‘CAH 10 15 ns tRAH 10 10 ns
‘CAS 15 10,000 20 10,000 ns IRAL 30 35 ns
ICLCH 10 10 ns ‘RASP 60 100,000 70 100,000 ns
‘cLZ 3 3 ns tRCD 20 45 20 50 ns
cpP 10 10 ns ‘RCH 0 o] ns
ICPA 35 40 ns 'ACS 0 0 ns
'CRP 5 5 ns tRP 40 50 ns
CsH 60 70 ns RRH 0 ¢] ns
0D 3 15 3 20 ns ‘RSH 15 20 ns

MT4LDT1B4H(X)(L), MTBLDTZ64H(X)L) 2 O Micron Technology. Inc.. resarves tha nght to changa products or spacifications without notice
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
Mlcngm 1 MEG, 2 MEG x 64 DRAM MODULES

EDO-PAGE-MODE READ CYCLE

tRASP ‘RP_,
Vi - ¥
Rasy vy _
‘csH pc ‘RSH
cap ‘aco ‘cas, lcLcH top teas, teLon tep tcas, fere tcp
' |
CASLKICASHE  ViH = 3
Vit -
‘AR
'AcH tACH 'ACH
'RAD ‘RAL
] tasn fnan lasc teAH tasc tcAH | tAsC tcaH )
! | |
v
R/ S ) ST /) S /) S
twap || twen I‘ 'Acs ‘RCH_
WE¢ Vi —/2222’ W
vie ! Naias] %
B NOTE 1 AR =
'AA AA ‘cpa
'Rac cpa tcac
'CAC ‘cac orz—e
o loFF
oz —-]  f— OH ‘OEHC [—]
Vou - VALID VALID VALID
DA yo' = OPEN OATA DATA DATA p—OPEN
O op 'O o0
'OES,
ViH loES
OB vy 'OEP S— 4
{7/} bonT care

By 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 witl 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
TAA 30 35 ns ‘OEP 10 10 ns
'ACH 15 15 ns 'OES 5 5 ns
‘AR 45 50 ns 'OFF 3 15 3 15 ns
'ASC 0 0 ns 'PC 25 30 ns
'ASR 0 0 ns 'RAC 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 13 10,000 ns 'RAL 30 35 ns
'CLCH 10 10 ns 'RASP 60 125,000 70 125,000 ns
‘cLz ¢} 0 ns ‘RCD 14 45 14 50 ns
'COH 3 3 ns 'RCH 0 0 ns
'CP 10 10 ns ‘RCS 0 0 ns
'CPA 35 40 ns ‘RP 40 50 ns
ICRP 5 5 ns 'RRH 0 0 ns
ICSH 50 55 ns 'RSH 13 15 ns
‘oD 0 15 0 15 ns "WRH 10 10 ns
'OE 15 20 ns 'WRP 10 10 ns
'OEHC 10 10 ns
m&np: SsiHF(ifl(,L; g:'rs LDT264H(X)(L) 21 Micron Tachnology, Inc., reserves the nght to change products or spacifications without notice.
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

FAST-PAGE-MODE EARLY-WRITE CYCLE

'RASP |-BP !
RASH ¥:t‘ - W ¢ A
lcan trc 'asH
. crp 'RCD lcas, 'cLeH cp 'cas. leLeH cp tcas, teLcH L icp \
CASLWOASHE Yin = | N i 17 ¥ H
'RAD = tRAL
tasR TRAH tASC tcan tasc ‘CAH_ | tasC ican
ADDR 3:[‘ :@i: ROW )@] COLUMN m‘ GOLUMN m COLUMN {QZZ f 7 ROW
tow | ! l TCWL |
wes ‘wcl;i ' 'wcs '\?v\::’: ' ‘wes ‘:I:Vv(:H '
"W y L WWWI /
= —
Ips DH os oH Ipg 1oH i
pa Vg = . VALID DATA VALID DATA m wwooata ST
o L
DON'T CARE
B2 unoerineD
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
'AR 50 55 ns tPC 35 40 ns
ASC 0 0 ns RAD 15 30 15 35 ns
'ASR 0 0 ns 'RAH 10 10 ns
'CAH 10 5 ns tRAL 30 35 ns
'CAS 15 10,000 20 10,000 ns ‘RASP 60 100,000 70 100,000 ns
ICLCH 10 10 ns RCD 20 45 20 50 ns
‘CP 10 10 ns 'RP 40 50 ns
'CRP 5 5 ns 'RSH 15 20 ns
'CSH 60 70 ns IRWL 15 20 ns
ICWL 15 20 ns "WCH 10 15 ns
'DH 10 15 ns '‘WCR 45 55 ns
'DHR 45 55 ns WCSs 0 0 ns
DS 0 0 ns wp 10 15 ns

MT4LDT164H(XHL), MTBLDT264H(X)L)
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MICRON

TECHNOLOGY. INC.

ADVANCE

MTA4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

ME!
ViL

Vin

CASLwCASHE I

Vin

ADOR  yif

Vin
Vi

VioH
VioL

cE¢ WM

NOTE:

EDO-PAGE-MODE EARLY-WRITE CYCLE

'RASP G |
Y
- N Z| L
csH pc tASH
L lcrRP RcD lcas, leLeH ‘cp fcas. teLeH cp tcas. loLon 1. fop |
- F K\ N h N } ’L
AR [ tacH
'RAD tacH i tAcH 11 taal
tASR TRAH 1asc_| | tcan, 'ASC ICAH 'ASC “ ICAH
4 b ¥
1 tew fowt i tew |
1 1
wes | 1 twen 'wes 'WeH wes 'WCH
twae | | 'whn | I we We we
Ty, K% | | "W T
'/ NOTE 1 k X 7
| | ‘wem 1 'RwL
| | ‘omn
os | I H og o s oR
1 r 1

LU T LT T T T Tz,

DON'T CARE

BR) UNDEFINED

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
'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 60 |[125000] 70 [125000( ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
'CAS 12 10,000 13 10,000 ns ‘RP 40 50 ns
'CLCH 10 10 ns 'RSH 13 15 ns
‘CP 10 10 ns 'RWL 15 15 ns
‘cRrP 5 5 ns ‘WCH 10 12 ns
'CSH 50 55 ns ‘WCR 45 55 ns
tcwiL 15 15 ns wWCs 0 0 ns
'DH 10 12 ns ‘WP 10 12 ns
'DHR 45 55 ns ‘WRH 10 10 ns
DS 0 0 ns ‘WRP 10 10 ns
tPC 25 30 ns

MTILDT184H(X)L). MTBLD TZBAH(X)(L)
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

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

tRASP ke
Aase Wi - )_L
‘csh NoTE 1 trc /tPRWC 'AsH
1 lere Ren icas, foLcH icp cas teicH ‘cp \Cas, 'cLcH lee )
CASLMCASHN xl‘r :—/f \ ? 'H
‘AR
taaD tRaL
'ASR 'RAH, | lasc| ‘caH |asc ‘ean | lasg| oan
ADDR Y :% ROW ;@g COLUMN )@ZZZ{ f COLUMN COLUMN fow
! {Ewo ] ‘Rt
Reg ]‘ tow—= - fow s -1 w
‘AWBN =] 'AWP)N i bwn ] we
R
oo Vi =
OE# 3:[‘ ~
DON'T CARE
NOTE: 1. 'PC is for LATE WRITE only. B unoerineo
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
AA 30 35 ns oD 3 15 3 20 ns
AR 50 55 ns 0E 15 20 ns
'ASC 0 0 ns OEH 15 20 ns
'ASR 0 0 ns ‘PC 35 40 ns
'AWD 55 60 ns 'PRWC 85 95 ns
'CAC 15 20 ns 'RAC 60 70 ns
'CAH 10 15 ns 'RAD 15 30 15 35 ns
'CAS 15 10,000 20 10,000 ns 'RAH 10 10 ns
'CLCH 10 10 ns 'RAL 30 35 ns
'CLZ 3 3 ns 'RASP 60 100,000 70 100,000 | ns
‘cp 10 10 ns 'RCD 20 45 20 50 ns
ICPA 35 40 ns ‘RCS 0 0 ns
'CRP 5 5 ns 'RP 40 50 ns
ICSH 60 70 ns tRSH 15 20 ns
'cwp 40 45 ns ‘RWD 85 95 ns
‘cwL 15 20 ns tRWL 15 20 ns
'DH 10 15 ns wp 10 15 ns
DS 0 0 ns
g!;&;l;ﬂp:gtHé):L(L;ggTBLDTZSdH(X)(L) 24 Micron Technolagy. Inc., resarves tha nght to change products or spacifications without nolice
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

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

i

ap
B -
s U T

tcsh tpc [ipawe NOTEY [Ee
‘cre ‘aco ‘cas, tercn cp ‘GAs, lorom ‘op ‘cas,oeen

CASLICASHR vy =
vii - /

as|
e
R

Twre

Vig =
Vie

NOTE2

[/} pont care

B8 uNDEFINED

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 compatibility with future EDO DRAMSs.

TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX [ UNITS SYM MIN MAX MIN MAX | UNITS
‘AA 30 35 ns [e13 15 20 ns
‘AR 45 50 ns 'OEH 12 12 ns
'ASC 0 0 ns 'PC 25 30 ns
'ASR 0 0 ns PRWC 75 85 ns
AWD 55 60 ns 'RAC 60 70 ns
'CAC 15 20 ns 'RAD 12 30 12 35 ns
tCAH 10 12 ns 'RAH 10 10 ns
‘CAS 12 10,000 13 10,000 ns 'RAL 30 35 ns
'CLCH 10 10 ns 'RASP 60 125,000 70 125,000 | ns
‘cLz 0 0 ns 'RCD 14 45 14 50 ns
'cp 10 10 ns 'RCS 0 0 ns
'CPA 35 40 ns 'RP 40 50 ns
'CRP 5 5 ns 'RSH 13 15 ns
‘CSH 50 55 ns 'TRWD 80 90 ns
'CWD 35 40 ns RWL 15 15 ns
'CWL 15 15 ns ‘WP 10 12 ns
'DH 10 12 ns "WRH 10 10 ns
DS 0 0 ns '"WRP 10 10 ns
'oD 0 15 0 15 ns
gn::‘éiu:i”é’:\),(,L::}gh;TaLDT%AH(X)(L) 25 Micron Technology. Inc., resarves tha fight to change pmducu'or specifications without notce.
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ADVANCE

MT4LDT164H(X)(L), MT8LDT264H(X)(L)
Mlcngl\! 1 MEG, 2 MEG x 64 DRAM MODULES

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

tRasp AL
e Vi A
‘csH
‘P tpc 'RSH
| _leme tRCD teas toroy tep tcas, toLeH, tep tcas, ‘oLen tep
CASLW/CASH# xl[‘: xF \ B N L N i L
AR 'RAL !
RAD TACH |
‘ash || tran tAse toaH 1 tasc || tean I tasc ‘CAHI '

twhp | | fwRH ‘Rcsl

I‘_‘I“‘Ir—'

ADDR m‘m Row %‘ GOLUMN () @ COLUMN (8) W;‘jowwm) ROW
e W NOTE 1

‘AAl

oa YioH=,
Vior =

oEs Y g Z ZZZZ ZZZZZZZZZZZZZZ%ZZZZZZZZ%J

DON'T GARE

@ 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 tPC 25 30 ns
‘ACH 15 15 ns 'RAC 60 70 ns
AR 45 50 ns 'RAD 12 30 12 35 ns
ASC 0 0 ns 'RAH 10 10 ns
IASR 0 0 ns 'RAL 30 35 ns
'CAC 15 20 ns 'RASP 60 (125000 70 [125000| ns
'CAH 10 12 ns ‘RCD 14 45 14 50 ns
ICAS 12 10,000 13 10,000 ns 'RCH 0 0 ns
ICLCH 10 10 ns ‘RCS 0 0 ns
'COH 3 3 ns 'RP 40 50 ns
'cp 10 10 ns RSH 13 15 ns
ICPA 35 40 ns 'WCH 10 12 ns
'CRP 5 5 ns WwCs 0 0 ns
'CSH 50 55 ns WHZ 0 13 0 15 ns
'DH 10 12 ns 'WRH 10 10 ns
tDs 0 0 ns WRP 10 10 ns
'OE 15 20 ns
mgnp:giﬂé:wblgmwmsm(X)(L) 26 Micron Tachnology. Inc.. resaervas tha right to change pm@:«s@o‘y gﬁu:rxn;:mgo-;:
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ADVANCE

MT4LDT164H(X)(L), MT8LDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

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

RASP. LR
RAS# ¥:E - N ¢ \
tAsH
tesH tpc
L._lcRp 'RcD ‘cas cp tcas tcp |
CASLK/CASH# WL* - F T\ I 4
‘AR
'RAD 'RAL
tasa 1RAH tasc tcAH tasc tcaH
ADDR 3:[‘ :m; ROW ﬁ@i COLUMN m GOLUMN : ROW
l I tewe
tacs Il trw
' I twe
twes WeH
wee W T, L T,
cAg NOTE 1
oLz WOFF ¥ . tos || ton
a 33{_* E OPEN : Va2 3~ vauooATA 3
tAA
tRAC
SR/
1/} boNT care
NOTE: 1. Do not drive data prior to tristate. @ UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -1
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 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
‘CAH 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
'CLZ 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
tCWL 15 20 ns 'WCH 10 15 ns
'DH 10 15 ns ‘wes 0 0 ns
'DS 0 0 ns ‘wp 10 15 ns
'OFF 3 15 3 20 ns

MT4LDT164H(X)(L), MTBLDT264HOO(L) 27 Micron Technology. inc., resorvas the fight lo changa products of spacifications without notice.
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ADVANCE

MT4LDT164H(X)(L), MTBLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

EDO READ CYCLE
(with WE#-controlled disable)

Vi

rass Vi T i

IcsH
\ ‘crP 'RCD tcas, toLcH 'cp
Vi ~
casLwcashs  viH T 7 N 4 7/
‘AR
'RAD
tASR RAH tasc ICAH ASC

Vig 3
ADDR V| ROW COLUMN ] COLUMN
JRD || Ry r_ﬂs_.l I 'RCH__ 1wpZ lncs‘
"= T X S
L. NOTE 1 ‘ .
AA
I tmac

‘cac
oLz twhz oLz

ba ¥8f K OPEN 4 VALID DATA b— open —1@
toE | oo

o= W =TT T TT T 70 /WWWWA

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
TAA 30 35 ns toD 0 15 0 15 ns
AR 45 50 ns ‘OE 15 20 ns
'ASC 0 0 ns 'RAC 60 70 ns
‘ASR 0 0 ns 'RAD 12 30 12 35 ns
ICAC 15 20 ns 'RAH 10 10 ns
'CAH 10 12 ns 'RCD 14 45 14 50 ns
tcas 12 10,000 13 10,000 ns 'RCH 0 0 ns
'CLCH 10 10 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
ICSH 50 55 ns 'WRP 10 10 ns
g;&%:gthé:)’(gjgguwTzsaH(x)(L) 2 8 Micron Technology, Inc., resarves the naht to changs products or specifications without notice.
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ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

RAS#-ONLY REFRESH CYCLE 7

trc
‘RAS thp

Vin - 3

Rase v _ N 1
l crP tppc

CASH ¥:{‘ - A X /

\ASR tRAH |

|
woos W 777X Row Y, Row

‘wRP tWRH twhP 'WRH

f——ll—

wer i :/522222222227 NOTE 1 Q:/Zzz22222222222222222222222222222222222222222&2? %222222222
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 0 ns ‘RP 40 50 ns
'CRP 5 5 ns ‘RPC (FPM) [¢] 0 ns
RAH 10 10 ns 'RPC (EDO) 5 5 ns
RAS 60 10,000 70 10,000 ns 'WRH 10 10 ns
RC 110 130 ns ‘WRP 10 10 ns

MT4LDT1B4H(XXL). MTBLDT264H(X)(L} 29 Micran Technology. Inc.. reserves the right to changa prackicts of spacifications without notice.
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ADVANCE
MT4LDT164H(X)(L), MTSLDT264H(X)(L)
MICHQN 1 MEG, 2 MEG x 64 DRAM MODULES

EXTENDED CBR REFRESH CYCLE 27.29
(Addresses = DON'T CARE)

125ps
rp 'Ras tre traS
Rast WH ~ N N
L —_/ .
'RPC
lep tesh tewm | HPC| | losn IcHR
Vin —
cask it j E / qk /
Do ng = OPEN
wrel| wrH, lwrp || tweH,

| | | |
wes M :/“22222222222? NOTE 1 %2222222%2222222222229 ZZMQZZ%W
CBR REFRESH CYCLE 7
(Addresses = DON'T CARE)

trp 'RAS trp 'RAS

RAS# WL‘ - /] N i

'apc

wlee | lesm lcHR APC s IcHR
v _j—~ J{%
casy yt — i :/

v -
oa vl OPEN

wRP| | 'WRH, wRe || 'wRH,
I | t !
7
WE# ¥:[‘ _/422222222222% NOTE 1 QZZZ&ZZZZQZZZZZZZZZZW QZ2222222222222&22222222&22222
DON'T CARE

R} UNDEFINED

NOTE: 1. 'WRP and '"WRH are for system design reference only. The WE# signal is actually a “don’t care” at RAS# time during a
CBR REFRESH. However, WE# should be held HIGH at RAS# time during a CBR REFRESH to ensure compatibility with
other DRAMs which require WE# HIGH at RAS# time during a CBR REFRESH.

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
'CHR 15 15 ns 'RPC (FPM) 0 0 ns
tCcpP 10 10 ns 'RPC (EDO) 5 5 ns
tCSR 5 5 ns WRH 10 10 ns
tRAS 60 10,000 70 10,000 ns 'WRP 10 10 ns
‘RP 40 50 ns
gp:;'é%:g‘_Hé:)v(_Lg}g'gTaLDTZ“H(X)(L) 30 Micron Tachnology, Ine.. resarves the nght to change produsts é)‘r ;g:c'n'::r::";::mm r\yot:::
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MICR

ON

TECHNOLOGY, INC.

ADVANCE

MT4LDT164H(X)(L), MTSLDT264H(X)(L)
1 MEG, 2 MEG x 64 DRAM MODULES

RASH

CASLK/CASH#

ADDR

Vig=
ViL-

HIDDEN REFRESH CYCLE 22.27

V=
Vie~

ViH o
Vie k.

(WE# = HIGH)
'Re
'RAS Nl 'RAS
i ; 4 F
1o \CRP 'RecD IRSH tcHR
|
N 7
‘AR
'RAD IRAL
'ASR 'RAH 'ASC fcAH

ROW

ﬁ, TR

‘RAC

tcac
lclz

=1 = toFF

OPEN VALID DATA p— oPEN—

I 'oE

‘op
||
MG jzza;;z;;;%3;3;3;;ZZZZZZZ;Z;;;Z;;;Z;ZZZZ%»“on
viL ° A

DON'T CARE

R unpeFiNED

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 (EDO) 3 15 3 15 ns
tAR (FPM) 50 55 ns 'ORD [ 0 ns
tAR (EDO) 45 50 ns tRAC 60 70 ns
ASC 0 0 ns 'RAD (FPM) 15 30 15 35 ns
tASR 0 0 ns 'RAD (EDOQ) 12 30 12 35 ns
'CAC 15 20 ns '‘RAH 10 10 ns
{CAH (FPM) 10 15 ns 'RAL 30 35 ns
tCAH (EDO) 10 12 ns 'RAS 60 10,000 70 10,000 ns
tCHR (FPM) 15 15 ns 'RC (FPM) 110 130 ns
'CHR (EDO) 10 12 ns 'RC (EDO) 105 125 ns
‘CLZ (FPM) 3 3 ns '‘RCD (FPM) 20 45 20 50 ns
'CLZ (EDO) 0 0 ns 'RCD (EDO) 14 45 14 50 ns
'CRP 5 5 ns ‘AP 40 50 ns
oD 3 15 3 20 ns ASH (FPM) 15 20 ns
'OE 15 20 ns 'RSH (EDO) 10 12 ns
OFF (FPM) 3 15 3 20 ns
MT4LDTI64H[X)L), MTBLDT264H(X) (L) 31 Micron Technology. inc., reserves the nght to change products of spacificalions without notice.
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MICRON

TECHNOLOGY, ING.

ADVANCE

MT4LDT164H(X)(L), MTBLDT264H(X)(L)

1 MEG, 2 MEG x 64 DRAM MODULES

SPD EEPROM
tF tHIGH 'R
‘Low
scL f L \ ) jl'
tsu:sTA tHD:STA THD:DAT tSU:DAT tsu:sTo
- | —
SDA N / o
taa l—toH tauF
SDAOUT R R R
DON'T CARE
B unpeFINED

SERIAL PRESENCE-DETECT EEPROM
TIMING PARAMETERS

SYM MIN MAX | UNITS SYM MIN MAX | uNITS

AA 0.3 35 us Low 47 us

'‘BUF 47 us R 1 us

'DH 300 ns SCL 100 KHz

tF 300 ns 1SU:DAT 250 ns

'HD:DAT 0 us tSU:STA 47 us

'HD:STA 4 us tSU:STO 4.7 us

'HIGH 4 us WR 10 ms

[ 100 ns
MTALDT164H{X)L), MTBLDT264H(X)iL) Micron Technology, Inc.. raserves the nght to change prududts or specificalions without notice.
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ADVANCE

MTALDT164H(X)(L), MTS8LDT264H(X)(L)
MICRON 1 MEG, 2 MEG x 64 DRAM MODULES

144-Pin SO DIMM

(8 MB)
FRONT VIEW 115 2.92)
2.667 (67.75) MAX
2.656 (67.45) | |-—
079 (2.00) R
@x)
.071 (1.80}) g ‘
2% 1110 (28.19)
787 (20.00) 1.090 (27.69)
‘ TYP
236600 § 9 > > : = O
.100 (2.55) -u—
tt 1 _..l |._ _."« _.”._ .043 (1.10)
| | -— .035 (0.90
079 (2.00) .059 (1.50) .024 (.60) .0315 (.80) . ( )
8382 (3.30)—| | |- PIN 1 TYP TYP TvP PIN 143 (PIN 144 on backside)

2.386 (60.60)
2.504 (63.60)

144-Pin SO DIMM
(16 MB)

FRONT VIEW 160 (4.06)

2.667 (67.75) MAX
2.656 (67.45)

079 (2.00) R
2X)

.071 (1.80)

(2X) 1.110 (28.19)
787 (20.00) 1.090 (27.69)
} TYP
_ ofary [+] o ] a
236 (6.00) | 4 © '
1100 (2.55) |

} 4 | _.‘ I._ _.H‘_ _.H<__ ' 043 (1.10)
. 035 (0.90)
079 {2.00) PN 059(150) 024(60) 0315 (80) .
.83.82 (3.30)— TYP TYP TYP PIN 143 (PIN 144 on backside)

2.386 (60.60)
2.504 (63.60)
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