v PRELIMINARY
MII:FICIN MT8LD264(X)

2 MEG x 64 DRAM MODULE

DRAM 2 MEG x 64

MODU LE 16 MEGABYTE, 3.3V, FAST PAGE
FEATURES .
¢ JEDEC- and industry-standard pinout in a 168-pin, PIN ASSIGNMENT (Front View)
dual-in-line memory module (DIMM) 168-Pin DIMM
¢ High-performance CMOS silicon-gate process ) (DE-6) SOJ Version
¢ Single +3.3V 0.3V power supply
¢ All device pins are TTL-compatible
* Low power, 8mW standby; 1,600mW active, typical
¢ Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR)
and HIDDEN
¢ All inputs are buffered except RAS
¢ 2,048-cycle refresh distributed across 32ms or PIN#] SYMBOL [PIN#] SYMBOL | PIN #] SYMBOL [ PIN #] SYMBOL
¢ FAST PAGE MODE (FPM) or Extended Data-Qut ; [‘)’;; ﬁ %’; gg D\(I)S;Q :;Z ;’:lsj
(EDO) PAGE MODE access cycles 3 a1 T Fas T a7 | Doz 1z NG
® 5V-tolerant inputs and I/Os (5.5V maximum ViH level) 7 502 26 | Chaa | 8 | Dazs [ 130 | CASS
: ’ 5 D03 47 | CAS6 | 89 | D035 | 131 | CTASY
OPTIONS MARKING 6 Ve 48 | W2 | w0 Ve | 132 | POE
.. 7 D04 49 Voo o1 | DO36_| 133 Voo
‘ ”é"ou;\mg . 6 8 | D05 [ 50| Nc | 92 | Doar |13 | NC
S access 9 D06 | 51 NG 93 | D038 | 135 | NG
70ns access v 7 10 | Dpar | 52 | Dais | 94 | D033 | 136 | D048
* Packages 11 NC 53 | DQi7 | 9% NC 137 | D49
K 12 Vss " 54 Vss 96 Vss 138 Vss
168-pin DIMM (gold) G T3 | ©Dos | 55 | Dais | o7 | D040 | 139 | DOSO
) 114 DG9 56 | DQi9 | 98 | DQ4l | 140 | D051
KEY TIMING PARAMETERS 15 | _Dalo_ | 57 | paz0 | 99 | podz | 141 | DOS52
A . 16 | _DO11_| 58 | DQ21 | 100 | D043 | 142 | D053
EDO Operating Mode v 17 | Dotz | 59 | Ve | 101 D044 | 143 | Ve
- 18 Voo 60 | D022 | 102 | Voo 144 | D054
SPEED | 'RC RAC PC AA 'CAC | 'CAS 19| _Dpai3_ | el RFU__| 103 | DQ45_| 145 | RFU
-6 105ns | 60ns | 25ns | 35ns | 20ns | 12ns S? 3814 62 ;F:H 1g§ 0846 146 | RFU
15 | 63 DQ47__ | 147 | RFU
-7 125ns | 70ns 30ns 40ns 25ns 12ns 52 NG o4 RED 106 T NG 188 RFU
. 23 Vss 65 | D@23 | 107 Vss 149 | DOS5
FPM Operating Mode C 24 NC 66 NC 108 NC 150 NC
25 NC 67 | _DQ24_| 109 NG 151 | D056
SPEED RC RAC L AA ‘cac RP 26 Vee 68 Vss 110 Vee 152 Vss
- - 27 | WEO_ | 69 | D@25 | 111 RFU_ | 153 | D@57
6 110ns | 60ns 35ns 35ns 20ns 40ns 58 0 20 0026 TR LT D058
-7 130ns | 70ns 40ns 40ns 25ns 50ns 29 TAS2 71 Da27 13 Thes | 155 Da59
30 RASO 72 D@28 114 NC 156 DQ60
31 OF0 73 Vee 115 RFU 157 Vee
PART NUMBERS . 32 Vss 74 DQ29 116 Vss 158 DQ61
33 A0 75 DQ30 117 Al 159 DQ62
PART NUMBER DESCRIPTION ; 3 | _A2__| 76 | Dosi | 118 | As | 160 | Dae3
MT8LD264G-xx 2 Meg x 64, FPM 35 Ad 77 NG 119 A5 161 NC
MT8LD264G-xx X 2 Meg x 64, EDO 36 A6 78 Vss 120 A7 162 Vss
— 37 A8 79 PD1 121 A9 163 PD2
Xx = speed 38 A10 80 PD3_ | 122 NG 164 | PD4
39 NC 81 PD5_ | 123 NC 165 | PD6
40 Vee 82 PD7 | 124 Vee 166 | _PD8
41 RFU 83 D0 125 RFU 167 D1
42 RFU 84 Vec 126 B0 168 Voe
MTBLD264(X) ! 6 1 47 Micron Technology, Inc., reserves the right to change products or specifications without nolice.
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MICRON

PRELIMINARY

MT8LD264(X)
2 MEG x 64 DRAM MODULE

GENERAL DESCRIPTION _ :

The MT8LD264(X) is a randomly accessed solid-state
memory containing 2,097,152 words organized in a x64
configuration. Itis specially processed to operate from 3. OV
to 3.6V for low voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 21 address bits. The address is
entered first by RAS latching 11 bits and then CAS latching
10 bits. Two copies of address 0 (A0 and BO) are defined to
allow maximum performance for 4-byte applications which
interleave between two 4-byte banks. A0 is common to the
DRAMSs used for DQ0-DQ31, while B0 is common to the
DRAMSs used for DQ32-DQ63.

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. An EARLY WRITE occurs when
WE is taken LOW prior to CAS falling. A LATE WRITE or

READ-MODIFY-WRITE occurs when WE falls after CAS

was taken LOW. During EARLY WRITE cycles, the data-
outputs (Q) will remain High-Z regardless of the state of
OE. During LATEWRITE or READ-MODIFY-WRITE cycles,
OFE must be taken HIGH to disable the data-outputs prior to
applying input data. If a LATE WRITE or READ-MODIFY-

WRITE is attempted while keeping OE LOW, no write will
occur, and the data-outputs will drive read data from the‘

accessed location.

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-inby RAS followed by
a column-address strobed-in by CAS. CASmay be toggled-
in by holding RAS LOW and strobing-in different column-
addresses, thus executing faster memory cycles. Returning
RASHIGH terminates the FAST PAGE MODE operation.

EDO PAGE MODE o

EDO PAGE MODE, designated by the “X” version, is an
accelerated FAST PAGE MODE cycle. The primary advan-
tage of EDOQ 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 DRAMs operate similar to FAST-
PAGE-MODE DRAMS, except data will remain valid or
become valid after CAS goes HIGH during READs, pro-
vided RAS and OE are held LOW. If OE 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 OF 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. Alterna-
tively, pulsing WE to the idle banks during CASHIGH time
will also High-Z the outputs. Independent of OE control,
the outputs will disable after 'OFF, which is referenced
from the rising edge of RAS or CAS, whichever occurs last
(reference the MT4LC2MS8E7 DRAM data sheet for addi-
tional information on EDO functionality).

REFRESH

Returning RAS and CAS HIGH terminates a memory
cycle, and decreases chip current to a reduced standby
level. Also, the chip is preconditioned. for the next cycle
during the RAS HIGH time. Correct memory cell data is
preserved by maintaining power and executing any RAS
cycle (READ, WRITE) or RAS refresh cycle (RAS ONLY,
CBR or HIDDEN) so that all 2,048 combinations of RAS
addresses (A0-Al0) are executed at least every 32ms,
regardless of sequence. The CBR REFRESH cycle will in-
voke the internal refresh counter for automatic RAS
addressmg

MTBLD264(X)
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PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

FUNCTIONAL BLOCK DIAGRAM

DQg - DQ7 DQs8 -~ DQ1s DQ16-- DQ23 DQ24:- DQ31
A0 ag DQ1-8 a0 DQ1-8 ap  DO1-8 a0 DO1-8
Weo —p— W wE WE wE
A T _w — us _ue
80 P>——°E oE : oF oE
RAS0) = RAS ) RAS RAS RAS
CASO —b— CAS A1-A10 l_ TAS A1-A10 TAS A1-A10 A1-A10
CAS1 {9\, : ‘ :

N

A10-A1 §i
DQ32 -DQA39 DQ40° - DQ47 DQ48-- DQSS DQ56 = DQB3
BO b A0 DQ1-8 A0 DQi-8 A0 DQ1-8 AO DQ1-8

WE2 WE WE WE WE
— __us : __ ue . w __us
OE2 OE OE QE OE

RAS2 RAS RAS RAS RAS

CASa TAS

PRESENCE

DETECT [
: PD1-PD8
GENERATOR

E

PDE

NOTE: 1. Allinputs with the exception of RAS are redriven.

2. D = line buffers.

2 Meg x 64 - MT8LD264G )
U1-U8 = MT4LC2M8B1 FAST PAGE MODE

2 Meg x 64 - MT8LD264G X
U1-U8 = MT4LC2M8E7 EDO.PAGE MODE

MTBLD264{X)
DM32.pm5 — Rev. 12/95
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‘ PRELIMINARY

MT8LD264(X)
2 MEG x 64 DRAM MODULE

PIN DESCRIPTIONS

PIN NUMBERS SYMBOL TYPE DESCRIPTION
30, 45 RASO, RAS2 Input Row-Address Strobe: RAS is used to clock-in the 11 row-
address bits. Two RAS inputs allow for one x64 bank or
two x32 banks.
28, 29, 46, 47, 112, CASG-7 Buffered Input | Column-Address Strobe: CAS is used to clock-in the 10
113,130, 131 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 WEOQ, WE2  |Buffered Input| Write Enable: WE is the READ/WRITE control for the DQ
pins. WEQ controls DQO-DQ31. WE2 controls DQ32-
DQB3. 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 OF 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 OEQ, OE2  |Buffered Input| Output Enable: OE is the input/output control for the DQ
pins. OED controls DQ0-DQ31. OE2 controls DQ32-
DQ63. These signals may be driven, allowing LATE
WRITE cycles.
33-38, 117-121, 126 A0-A10, BO  (Buffered Input| Address Inputs: These inputs are multiplexed
and clocked by RAS and CAS. A0 is common to the
DRAMs used for DQO-DQ31, while BO is common to the
DRAMSs used for DQ32-DQ63.
2-5,7-10, 13-17, 19-21, DQO-DQ63 Input/ Data 1/O: For WRITE cycles, DQ0-DQ63 act as
52-53, 55-58, 60, 65, 67, Output inputs to the addressed DRAM location. BYTE
69-72, 74-76, 86-89, WRITEs may be performed by using the corresponding
91-94, 97-101, 103-105, CAS select (x64 mode only). For READ access cycles,
136-137, 139-142, 144, DQO-DQ63 act as outputs for the addressed DRAM
149,151,153-156,158-160 location.
79-82, 163-166 PD1-PD8 Buffered Presence-Detect: These pins are read by the
Output host system and tell the system the DIMM’s personality.
They will be either driven to Von (1) or they will be driven
. to Vo (0).
41-42,61-64, 111, 115, RFU — RFU: These pins should be left
125, 128, 145-148 unconnected (reserved for future use).
6, 18, 26, 40, 49, 59, 73, Vee Supply Power Supply: +3.3V £ 0.3V
84, 90, 102, 110, 124,
133, 143, 157, 168
1,12, 23, 32, 43, 54, 68, Vss Supply Ground
78, 85, 96, 107, 116, 127,
138, 152,162
g;g;%i&g(})ﬁwvm/% 6_1 50 Micron Technology. Inc., ressviresmerigm 1o change products Cg1r ng;cmc:‘n]% ;::g:g gny(j!:::
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MICRON

TECHNOLOGY. ING,

PRELIMINARY

MT8LD264(X)
2 MEG x 64 DRAM MODULE

PIN DESCRIPTIONS (continued)

PIN NUMBERS SYMBOL TYPE DESCRIPTION
83, 167 IDO, ID1 Output ID bits: IDO = DIMM type. ID1 = Refresh Mode. These
pins will be either left floating (NC) or they wiil be
grounded (Vss).
132 PDE Input Presence-Detect Enable: PDE is the READ control for the
buffered presence-detect pins.
11, 22, 24-25, 38-39, NC — No connect.
50-51, 66, 77, 95, 106,
108-109, 114, 122-123,
129, 134-135, 150,161
TRUTH TABLE
ADDRESSES DATA-IN/OUT
FUNCTION RAS CAS WE OF PDE R ic DQ0-63
Standby H H—X X X X X X High-Z
READ L L H L X ROW | COL Data-Out
EARLY WRITE L L L X X ROW | COL Data-In
READ WRITE L L H—L L—-H X ROW | COL | Data-Out, Data-In
EDO/FAST-PAGE- 1st Cycle L H—L H L X ROW | COL Data-Out
MODE READ 2nd Cycle L H—L H L X n/a COL Data-Out
Any Cycle L L—H H L X n/a n/a Data-Out
(X version)
EDO/FAST-PAGE- 1st Cycle L H—L L X X ROW | COL Data-In
MODE EARLY-WRITE | 2nd Cycle L H—L L X X n/a COL Data-In
EDO/FAST-PAGE- 1st Cycle L H—-L H—L L—H X ROW | COL | Data-Out, Data-In
MODE READ-WRITE | 2nd Cycle L H—L | H—L L—H X n/a COL | Data-Out, Data-In
RAS-ONLY REFRESH H X X X X ROW n/a High-Z
HIDDEN READ L—H—-L L H L X ROW | COL Data-Out
REFRESH WRITE L—H—-L L L X X ROW | COL Data-In
CBR REFRESH H—L L H X X X X High-Z
READ PRESENCE-DETECTS X X X X L X X Not Affected
D35 s R, 1295 6-151 T o e O B SBe hnon Touma, .
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MICRON

PRELIMINARY
- MT8LD264(X)

2 MEG x 64 DRAM MODULE

PRESENCE-DETECT TRUTH TABLE

CHARACTERISTICS

PRESENCE-DETECT PIN (PDx)

Module Module
Density Organiza_lion

Page ude

%wm
s

Row/Column D0 1D1
Add“tesses _ 1

EDO Page Mode

Access Timing

70ns

Refresh Control

Data Width, Parity

Id Nvdd l

g NOTE: Vss =ground; 0= Vol

L; 1 = VOH,.

* This addressing includes a redundant address to allow mixing of 12/10 and 11/11 DRAMs with the same presence-detect

setting.

MTBLD2640Y)
DM32.pmS - Rev. 12/95

6 1 5 2 Micton Technology, Inc., reserves fhe right 1o change products or specifications without nolice.

M 6111549 0013810 437 MM

©1995, Micran Technology, Inc.



PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Pin Relative to Vss .....oueevce.. -1V to +4.6V
Voltage on Inputs or I/O Pins

Relative to Vss -1V to +5.5V
Operating Temperature, T, (ambient) .......... 0°C to +70°C
Storage Temperature (plastic)..........cccvoe... -55°C to +125°C
Power Dissipation 8W
Short Circuit Output Current ........cevieinsereeenns 50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the
device at these or any other conditions above those indi-
cated in the operational sections of this specification is not
implied: Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1, 5, 6) (Vcc = +3.3V £0.3V)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vee 3.0 3.6 \'4
Input High (Logic 1) Voltage, all inputs Vid 2.0 5.5 Vv
Input Low (Logic 0) Voltage, all inputs Vi -1.0 0.8 \i
INPUT LEAKAGE CURRENT CASO - CAS7
Any input OV < Vin £ 5.5V A0-A10, BO, PDE I -2 2 pA
(All other pins not under test = 0V) WEO0,2, OED,2

, RAS0,2 Ii2 -8 8 HA
OUTPUT LEAKAGE CURRENT - DQo - DQ63 loz -10 10 HA
(Q is disabled; OV < Vout < 5.5V) PD1-PD8
OUTPUT LEVELS VoH 24 \
Output High Voltage (lout = -2mA)
Output Low Voltage (lout = 2mA) VoL 0.4 \

MAX

PARAMETER/CONDITION SYMBOL | SIZE -6 -7 UNITS | NOTES
STANDBY CURRENT: (TTL) Icer 16MB 16 16 mA 26
(RAS = CAS = ViH) .
STANDBY CURRENT: (CMQOS) lcc2 16MB 4 4 mA 26
(RAS = CAS = Vcc -0.2V)
OPERATING CURRENT: Random READ/WRITE 3 26
Average power supply current lcca | 16MB | 1,040 | 960 mA ’2 9 ’
(RAS, CAS, address cycling: 'RC = 'RC [MIN])
OPERATING CURRENT: FAST PAGE MODE ) 3 26
Average power supply current lcc4 | 16MB | 720 640 mA '2 9 ’
(RAS = Vi, CAS, address cycling: tPC = PC [MIN])
OPERATING CURRENT: EDO PAGE MODE (X version only) 3 28
Average power supply current lces 16MB | 960 | 880 mA '2 9 '
(RAS = Vi, CAS, address cycling: \PC = IPC [MIN]) (X only)
REFRESH CURRENT: RAS ONLY 3 26
Average power supply current lcce 16MB | 1,040 | 960 mA 3 0 ’
(RAS cycling, CAS = ViH: 'RC ='RC [MIN])
REFRESH CURRENT: CBR 3 4
Average power supply current lccz | 16MB | 1,040 | 960 mA )
(RAS, CAS, address cycling: 'RC = 'RC [MIN]) 26

MTBLD264(X)
DM32.pm5 — Rev. 12/95
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PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

CAPACITANCE
PARAMETER SYMBOL | MIN MAX | UNITS | NOTES
Input Capacitance: A0-A10, B0, PDE Cit 9 _pF 2
Input Capacitance: WEO, WE2, OEQ, OE2 Ci2 9 pF 2
Input Capacitance: RASO, RAS2 Cis 40 pF 2
Input Capacitance: CASO - CAS7 Cia 9 pF 2
Input/Output Capacitance: DQO - DQ63 Cio 10 pF 2
Qutput Capacitance: PD1-PD8 . : Co 10 pF -2

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 35 40 ns 23
Column-address hold time (referenced 1o RAS) ‘AR 48 53 ns S22
Column-address setup time ASC 2 2 ns 21
Row-address setup time ASR 5 5 ns 23
Column-address to WE delay time TAWD 57 62 ns 21,28
Access time from CAS 'CAC 20 25 ns 14, 23
Column-address hold time 'CAH 15 20 ns 23
‘CAS pulse width 'CAS 15 10,000 20 10,000 ns
‘CAS hold time (CBR REFRESH) ICHR 13 13 ns 4,22
‘CAS to output in Low-Z ] cLz 5 5 ns 21, 30
‘CAS precharge time ‘CP 10 10 ns 15
Access time from CAS precharge 'CPA 40 45 ns 23
CAS to RAS precharge time - 'CRP 10 10 ns 23
CAS hold time I 'CSH 58 68 ns 22
CAS setup time (CBR REFRESH) ICSR 7 7 ns 4,21
CAS to WE delay time tcwp 42 47 ns 21,28
Write command to CAS lead time CWL 15 20 ns
Data-in hold time DH 15 20 ns 23,27
Data-in hold time (referenced to RAS) 'DHR 45 . 55 ns
Data-in setup time ) DS -2 -2 ns 22,27
Output disable ‘oD 3 15 3 20 ns .30
Output enable 0E ] 15 20 ns
OE hold time from WE during 'OEH 13 13 ns 22
READ-MODIFY-WRITE cycle -

mg;ﬁr\s;(pk w128 6_ 1 5 4 Micron Technology, Inc., reserves the right to change products o :gsecmle:rtuzn: a:ﬁit:g::;;l:z:
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PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

FAST PAGE MODE

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

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 -7
PARAMETER SYM MIN MAX MIN MAX UNITS NOTES
Output buffer turn-off delay 'OFF 5 20 5 25 ns 19, 25, 33
'OFE setup prior to RAS during HIDDEN REFRESH cycle 1ORD 0 0 ns 19
FAST-PAGE-MODE READ or WRITE cycle time pC 35 40 ns .
PDE to valid presence-detect data PD 10 10 ns 32
PDE inactive to presence-detects inactive PDOFF 2 i 2 ns 31

" FAST-PAGE-MODE READ-WRITE cycle time PRWC 87 97 ns 21
Access time from RAS RAC 60 70 ns 13
RAS to column-address delay time RAD 13 25 13 30 ns 17, 24
Row-address hold time RAH 8 8 ns 22
Column-address to RAS lead time RAL - 35 40 ns 23
‘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 '‘RC 110 130 ns
RAS to CAS delay time RCD 18 40 18 45 ns 16, 24
Read command hold time (referenced to CAS) 'RCH 2 2 ns 18, 21
Read command setup time ‘RCS 2 2 ns 21
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) RRH 0 0 ns 18
RAS hold time RSH 20 25 ns 23
READ WRITE cycle time RWC 155 185 ns 23
‘RAS to WE delay time ‘RWD 87 97 ns 21,28
Write command to RAS lead time TRWL 20 25 ns 23
Transition time (rise or fall) T 3 50 . 3 50 ns
Write command hold time 'WCH 15 20 ns 23
Write command hold time (referenced to RAS) WCR 43 53 ns 22
'WE command setup time WCS 2 2 ns 21,28
Write command pulse width wp 10 15 ns
'WE hold time (CBR REFRESH) WRH 8 8 ns 22
WE setup time (CBR REFRESH) WRP 12 12 ns 21

OMazoms - Rev. 12195 6-155 Ty, e o g PO o iceon Toenmelogy, .
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f ; PRELIMINARY
MICRON MT8LD264(X)

TECHNOLOGY NG

2 MEG x 64 DRAM MODULE

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDlTIONS
(Notes: 5,6, 7,8, 9, 10, 11, 12) (Vco = +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 AA 35 40 ns 23

Column-address setup to CAS precharge during writes 'ACH 15 15 ns

Column-address hold time (referenced to RAS) AR 43 48 ns 22

Column-address setup time 1ASC 2 2 ns 21

Row-address setup time : : 'ASR 5 5 ns 23

Column-address to WE delay time 'AWD 57 62 ns 21,28

Access time from CAS ICAC 20 25 ns 14, 23

Column-address hold time 'CAH 15 17 ns 23

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

CAS hold time (CBR REFRESH) ICHR 8 10 ns 3,22

‘CAS to output in Low-Z cLz 2 2 ns 21

Data output hold after CAS LOW ICOH 5 5 ns 21

CAS precharge time icP 10 10 ns 15

Access time from CAS precharge CPA 40 45 ns 23

‘CAS to RAS precharge time 'CRP 10 10 ns | 23

CAS hold time ICSH 48 53 ns 22

‘CAS setup time (CBR REFRESH) ICSR 7 7 ns 4,21

CAS to WE delay time ‘CwWD 37 42 ns 21,28

Write command to CAS lead time ‘CwL 15 15 ns

Data-in hold time : DH 15 17 ns 23, 27

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

Data-in setup time ] DS -2 -2 ns 22,27

Output disable oD 0 15 0 15 ns

Output enabie 0E 15 20 ns

OE hold time from WE during READ-MODIFY-WRITE cycle| 'OEH 10 10 ns 22

‘OE HIGH hold time from CAS HIGH OEHC 10 10 ns

'OE HIGH pulse width 'OEP 10 10 ns

‘OE LOW to CAS HIGH setup time 'OES 5 5 ns

Qutput buffer turn-off delay OFF 5 20 5 20 ns 19, 25, 33

OE setup prior to RAS during HIDDEN REFRESH cycle 'ORD 0 0 ns 19

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

PDE to valid presence-detect data PD 10 10 ns 32

'PDE inactive to presence-detects inactive 'PDOFF 2 2 ns 31

EDO-PAGE-MODE READ-WRITE cycle time PRWC 77 87 . ns 21

Access time from RAS RAC 60 70 ns 13

RAS to column-address delay time 'RAD 10 25 10 30 ns 17,24

Row-address hold time . RAH 8 8 ns 22

Column-address to RAS lead time RAL 35 40 ns 23

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 ) 'ACD 12 40 12 45 ns 16, 24

Read command hold time (referenced to CAS) 'RCH 2 2 ns 18, 21
mg;b;ﬂsg(f)ﬁ T . 6_ 1 5 6 Micton Technology, Inc., reserves the right to change produclsé:‘r ;g;c;:;g:n; ;hnw::x
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PRELIMINARY

MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

EDO PAGE MODE

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

AG CHARACTERISTICS - EDO PAGE MODE OPTION : . -6 -7 . C

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES

Read command setup time RCS 2 2 ns 21

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

‘RAS precharge time 'RP 40 50 ns

'RAS to CAS precharge time 'RPC 5 5 ns

Read command hold time (referenced to RAS) “'RRH 0 0 ns " 18

'RAS hold time RSH 18 20 ns 23

READ WRITE cycle time ‘RWC 150 175 ns 23

RAS to WE delay time ‘RWD 82 ) 92 ns 21,28

Write command to RAS lead time ) TRWL 20 20 ns 23

Transition time (rise or fall) T 2 50 2 50 ns

Write command hold time WCH 15 17 ns 23

Write command hold time (referenced to RAS) WCR 43 53 - ns .22

WE command setup time . WCS 2 ] .2 ns 21, 28

Output disable delay from WE (CAS HIGH) WHZ 2 18 2 20 - ns .| 25

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 8 8 ns |. 22

WE setup time (CBR REFRESH) . ‘WRP - 12 12 ns 21
e 6-157 T T T

B b61l1l549 00L3815 T19 HE
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MICRON

PRELIMINARY

MT8LD264(X)
2 MEG x 64 DRAM MODULE

NOTES

1. All voltages referenced to Vss.

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

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

4. Enables on-chip refresh and address counters.

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

6. An initial pause of 100ps 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.

7. AC characteristics assume T = 5ns for FPM and 2.5ns
for EDO. -

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

9. Inaddition to meeting the transition rate specifica-
tion, all input signals must transit between Vi and
VI (or between VIL and VIH) in a monotonic manner.

10. If CAS = VmH, data output is High-Z.

11. If CAS = Vi, data output may contain data from the
last valid READ cycle.

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

13. 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.

14. Assumes that ‘RCD > 'RCD (MAX).

15. 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
puised HIGH for 'CPN.

16. Operation within the tRCD (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, access time is controlled
exclusively by ‘CAC.

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

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

19. *OFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to Vo or VoL.

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

21. A +2ns timing skew from the DRAM to the module
resulted from the addition of line drivers.

22, A -2ns timing skew from the DRAM to the module
resulted from the addition of line drivers.

23. A +bns timing skew from the DRAM to the module
resulted from the addition of line drivers.

© 24: A -2ns (MIN) and a -5ns (MAX) timing skew from the

DRAM to the module resulted from the addition of
line drivers.

25. A +2ns(MIN) and a +5ns (MAX) timing skew from
the DRAM to the module resulted from the addition
of line drivers.

. 26, The maximum current ratings are based with the

memory operating or being refreshed in the x64
mode. The stated maximums may be reduced by one-
half when used in the x32 mode.

27. These parameters are referenced to CAS leading edge
in EARLY WRITE cycles and WE leading edge in
LATE WRITE or READ-MODIFY-WRITE cycles.

28.'WCS, 'RWD, tAWD and *CWD are not restrictive
operating parameters. ‘WCS applies to EARLY
WRITE cycles. 'FRWD, tAWD and !CWD apply to
READ-MODIFY-WRITE cycles. If 'WCS > tWCS
(MIN), the cycle is an EARLY WRITE cycle and
the data output will remain an open circuit through-
out the entire cycle. If tRWD > 'RWD (MIN),
tAWD > tAWD (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, '‘RWD, {ICWD and tAWD are
not applicable in a LATE WRITE cycle.

29. Column-address changed once each cycle.

30. The 3ns minimum is a parameter guaranteed by
design.

31. 'PDOFF MAX is determined by the pullup resistor
value. Care must be taken to ensure adequate
recovery time prior to reading valid up-level on
subsequent DIMM position.

32. Measured with the specified current load and 100pf.

33. 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.

34. Applies to both EDO and FAST PAGE MODEs.

MTBLD264(X)
DM32.pm5 ~ Rev. 12/95

6_ 1 58 Micron Technology. Inc., reserves the right to change products or specifications without notice.
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: PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

READ CYCLE
(FAST PAGE MODE Module)
RC
'RAS tRp
s WP o N _ \ i
tosH
. tRsH 'RRH
.I tcRP ReD cas
ws W/ Ry 'y
ar |
RAD | twma |
tASR tRAH tasc | | tean

aooR Vi i - ROW )m, COLUMN lEO////////// //////// /) ROW

L_—‘—J tRes | l tRCH
|.___._—

wE W i KA

1aa
| tac
fcac . toFF
oz
o VIGH = : OPEN 3 VALIDDATA  J— OPEN
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
AA 35 . 40 ns tRAD 13 25 13 30 ns
AR 48 53 ns tRAH 8 8 ns
ASC 2 2 ns RAL 35 40 ns
'ASR 5 5 ns RAS 60 10,000 | 70 10,000 | ns
CAC 20 25 ns RC 110 130 ns
ICAH 15 20 ns RCD 18 40 18 45 ns
'CAS 15 10,000 20 10,000 ns 'RCH 2 2 ' ns
‘cLz 5 5 ns RCS 2 2 ns
CRP 10 10 ns RP 40 50 ns
'CSH 58 68 ns ‘ARH : 0 0 ns
OFF 5 20 5 25 ns tRSH .20 . 25 ns
RAC 60 70 ns
rTM:IéIK’Z:\g(z()RW o5 6" 1 59 Micron Technology, Inc., reserves the right to change products @o: sggfﬂﬁ?‘n‘zﬁ:zﬁ gn;:(;z
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PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

READ CYCLE
(EDO PAGE MODE Module)

LV
RS v C N V]

fosH |

tRsH | tRRH

| tcrp tRCD Icas
R :_/IF \ "
| _'ASR l::: tasc :2:-1 '

Ao Vi M ROW m COLUMN KUK Row

NOTE: 1.

Iwap | | [ twan r_ Rcs tReH
= T YU | S
:::g 'OFFNOTEZ
oLz
O

DONT CARE

B unpEFINED

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.

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
tAA 35 40 ns 'RAD 10 25 10 30 ns
‘AR 43 48 . ns 'RAH 8 8 ns
'ASC 2 2 ns RAL 35 40 ns
'ASR 5 5 ns ‘RAS 60 10,000 70 10,000 ns
'CAC 20 25 ns 'RC 105 125 ns
ICAH 15 17 ns tRCD 12 40 12 45 ns
'CAS 12 10,000 12 10,000 ns 'RCH 2 2 ns
‘cLz 2 2 ns RCS 2 2 ns
ICRP 10 10 ns RP 40 50 ns
ICSH 48 53 ns RRH 0 -0 ns
‘oD 0 15 0 15 ns 'RSH 18 20 ns
'OE 15 20 ns "WRH 8 8 ns
'OFF 5 20 5 20 ns 'WRP ] 12, 12 ‘ ns
'RAC 60 70 - ns

M’TBLDZB(‘(X) Micron Technalogy, Inc., reserves the right 1o change preducts or specifications withoul noltice.

DM32.pm5 - Rev. 12/95 6' 1 60 ©®1995, Micron Tachnology, Inc.
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. : . _ PRELIMINARY
MlCHDN MT8LD264(X)

2 MEG x 64 DRAM MODULE

EARLY WRITE CYCLE 34
'RG |
RAS | ‘AP |
e VT J‘——J'\—
tosH
e
| ‘one rep loas
W
AR
'RAD RAL
1o SR RAH tasc ICAH tach
. l | s |
apoR it :m ROW }% COLUMN % : X ROW
WL
tAwWL ' I
WoR '
twes Wwen
twap || wry e
N e %
oHR
i los o
[+ ¥£{' = M 'VAUD DATA W
M
DON'T CARE
B unperiNeD

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
'ACH (EDO) 15 15 ns 'RAH 8 8 ns
AR (FPM) 48 53 ns RAL 35 40 ns
‘AR (EDO) 43 48 ns ‘RAS ) 10,000 | 70 10,000 ns
ASC 2 2 ns 'RC (FPM) 110 130 ns
ASR 5 . 5 ns 'RC (EDO) 105 125 ns
ICAH (FPM) 15 20 ns 'RCD 18 40 18 45 ns
CAH (EDO) 15 17 - ns ‘RP 40 50 ns
ICAS (FPM) 15 10,000 | 20 10,000 ns 'RSH (FPM) 20 25 ns
'CAS (EDO) 12 10,000 12 10,000 ns 'RSH (EDO) 18 20 ns
ICRP 10 10 ns 'RWL (FPM) 20 25 ns
'CSH (FPM) 58 68 ns RWL (EDO) 20 | 20 ns
CSH (EDO) 48 53 ns 'WCH (FPM) 15 20 ns
ICWL (FPM) 15 .20 ns 'WCH (EDO) 15 17 ns
tCWL (EDO) 15 15 ns WCR 43 53 ns
'DH (FPM) 15 20 ns WwCs 2 2 ns
'DH (EDO) 15 17 ns WP (FPM) 10 15 ns
'DHR 45 55 ns ‘WP (EDO) 10 12 ns
DS -2 1 -2 ns 'WRH 8 8 ns
'RAD (FPM) 13 25 13 30 ns WRP 12 12 ns
'RAD (EDO) 10 25 10 30 ns
- 6-161 e e et o
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PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

FAST-PAGE-MODE READ CYCLE

trasp RP_,
ms v N A
tcsH tpg tASH
1 tcRP AcD 'cas cp tcas tcp tcas tcp i
o W RN i H o /7 N
AR
tRAD ‘ 'RAL
tasr_1|_tRaH tasc ‘can tasc lcan tasc CAH
apoR Y m; ROW ‘5@1 COLUMN m: comn WK coLumn ROW
tRos - - |<~—'ncs — I-'—‘Rcs § —>| [~—tRRH
. [+———— tRCH— l*- ' tRCH— |<—» ’ RCH
= 2 T x 1 o i
'AA t, 1
‘ taac ' é;\ ' f::A
' tcac | JoFr, feac | loFE tcac | Jatore
torz—| |- torz—| |- oz = |
pa VR = Jm‘_“ —@é B —@ R —oren
08 1 top oE 1 ton . toE i lop
s T /WW) )W/W/7/7/7/7/> LTI,
DONT CARE
m UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
’ -6 -7 5 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 35 40 ns 'OFF 5 20 5 25 ns
‘AR 48 53 ns PC 35 40 ns
'ASC 2 2 ns RAC . 60 70 | ns
'ASR 5 5 ns RAD 13 25 13 30 ns
'CAC 20 25 ns 'RAH 8 8 ns
'CAH 15 20 ns RAL 35 40 i ns
'CAS 15 10,000 20 10,000 ns 'RASP 60 100,000 70 100,000 ns
‘cLz 5 5 ns ‘RCD 18 40 18 45 ns
icp 10 10 ns . ‘RCH 2 2 ns
'CPA 40 45 ns ‘RCS 2 2 ns
'CRP 10 10 ns ‘RP 40 50 ns
ICSH ’ 58 68 ns . 'RRH 0 0 ns
‘oD 3 15 3 20 ns 'RSH 20 . 25 ns
'0E 15 20 ns
mglénbp?“s;(f%evv 12005 6_1 62 Micron Technology, Inc., reserves the r!ghl to change pmdudsé‘rssspsscﬂmﬁ;::n::g;yohl::
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PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

EDO-PAGE-MODE READ CYCLE

WNIQ NvHd I

tRASP RP_y
i 3 i
tosH tec IRSH
i cae ._'RcD fcas cp tcas ice tcas cp i
W f R 7 it 7 N /] N
tag TRAL
1RAD tACH tACH tacH
lasm 'RAH 'ASC tean tasc tcaH tAsc tcaH
apoR VI :@J; ROW h COLUMN m COLUMN }mg cowmn XTI Row
| 'WRP | | 'WRH I |<__ tACS I . 'RCH.
WE Vi 222//!
vic -/ NOTE 1 k) kil %
tan tan cPA
RAC tcPa tcac
fcac tcac torz—e{ |-
Aoz —=| | tcoH toEHC helid
oa V3! = ————@t A S A
e | o o
toEs,
— Wy oEs
= Y T o=
DON'T CARE
RR unpeFINED
NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
J
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.
EDO PAGE MODE
TIMING PARAMETERS
-6 -1 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MiIN MAX UNITS
AA 35 40 ns OEP 10 10 ) ns
ACH 15 15 ns 0ES 5 5 ns
AR 43 48 ns 'OFF 5 20 5 20 ns
tASC 2 2 ns PC 25 30 ns
TASR 5 5 ns 'RAC 60 70 ns
'CAC 20 25 ns 'RAD 10 25 10 30 ns
ICAH 15 17 ns 'RAH 8 8 ns
ICAS 12 10,000 12 10,000 ns. ‘RAL 35 40 ns
iCLz 2 2 ns ‘RASP 60 }125000| 70 |125,000] ns
COH 5 5 ns 'RCD 12 40 12 45 ns
icp 10 10 ns 'RCH 2 2 ns
'CPA 40 45 ns RCS 2 2 ns
ICRP 10 10 ns RP 40 50 ns
ICSH 48 53 ns 'RRH 0 0 ns
oD 0 15 0 15 ns RSH 18 20 ns
'OE 15 20 ns 'WRH 8 8 ns
tOEHC 10 10 ns 'WRP 12 12 ns
g»;g‘é%:;(})aev. 1o 6_ 1 63 Micron Technology, Inc., reserves the right to change pmg:mgxﬁeﬁ:n&oﬁz
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PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

FAST-PAGE-MODE EARLY-WRITE CYCLE

tRASP - . P \
—_— V. T
e W f —
tcsH pc . tAsH
1< ICRP 'RCD tcas tcp tcas tcp cas \ tcp |
—= Vin - 3 ¥ . )
Gas Y CF K\ A N / N 4 7‘ L
‘AR
RAD 'RAL
(lasr tRAH_ | tasc 1CAH tasc oA, tasc tcAH
v L '
AopR v :@%\ ROW L@g{ COLUMN W &( COLUMN LW m COLUMN W / 0< ROW
) towL | towl | towL |
1 ! N i
wes WeH wos tweH wes twoH '
wp twp i twp
w N .
WE .
Vi k £ £ .
wea 'RWL
toHR
s toH ng bH ‘os 'DH

VioH . L s
pa v;3H / % VALID DATA L VALID DATA / VALID DATA W /
— V- 7 -

% i 7 7 7 W

DON'T CARE
R UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
‘AR 48 53 ns 'RAD 13 25 13 30 ns
'ASC 2 2 ns 'RAH 8 8 ] ns
'ASR 5 5 ns 'RAL 35 40 ns
ICAH 15 20 ‘ns 'RASP 60 [100,000] 70 [100,000| ns
ICAS 15 10,000 | 20 10,000 | . ns 'RCD 18 40 18 45 ns
icp 10 10 ns’ RP 40 50 ns
'CRP 10 10 ns 'RSH 20 25 ns
'CSH 58 68 ns RWL 20 25 ns
tcwL 15 20 ns -~ | ‘wcH 15 20 ns
DH - 15 20 ns 'WCR 43 ) 53 ns
'DHR 45 55 ns wcs 2 2 ns
DS 2 -2 ns wp 10 15 ns
tPC 35 40 ns .
mg;l:z:;(ﬁz o 6"1 6 4 Micron Technology, Inc., reserves the right to change pvoducln;: :g;ﬂ:;:?‘n:em;g gr;ml.:
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PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

EDO-PAGE-MODE EARLY-WRITE CYCLE

tRaSP_ - |wAP ,

—_—V _
RAs vl C N Y \
fcsH tpc tRsH :
1 lcrpP tRCD icas tep tcas tcp tcas v top |
_—V - X
cas i
o \ ) il z ! / % ’L
AR tacH
'RAD tACH tacH 'RAL
1ASR 'RAH tasc IcAH tasc tcAH tASC tcan
V| b 4
ADDR vt ROW COLUMN COLUMN COLUMN ROW
L A T A \¥
towL | towe | towL |
wes tweH ' twes tweH b twes tweH '
. \WRP [ | 'WRH | wp twe twp
I |
W W T e | XA ; ! T
twcr - taw |
IDHR '
‘ps toH ips oy . tps DH

[ole] 3}8E / //// //////// /// ﬁ VALID DATA @E VALID DATA 4}@( VALID DATA / // /// /// /
= WY T L T ra v
7} bont care

B unpeFiNED

NOTE: 1. ﬂoughw is a “don’t care” at BAS 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 10 25 10 - 30 ns
AR 43 48 ns 'RAH 8 8 ns
'ASC 2 2 ns tRAL 35 40 ns
TASR 5 5 ns RASP 60 125,000 70 125,000 ns
tCAH 15 17 ns ‘RCD - 12 40 12 45 ns
ICAS 12 10,000 12 10,000 ns RP 40 50 ns
fcp 10 10 ns RSH 18 20 ns
'CRP 10 10 ns RWL 20 20 ns
'CSH 48 53 ns WCH 15 17 ns
fCWL 15 15 ns 'WCR 43 53 ns
tDH 15 17 ns Wwes 2 2 ns
'DHR 45 55 ns wp 10 12 ns
‘DS -2 -2 ns 'WRH 8 8 ns
‘tpC 25 30 ns ‘WRP 12 12 ns
KE&I;DPZ‘:Q(ZQRQV 1108 6_ 1 65 Micron Technalogy, Inc., reserves the right to change pvcdumsg:;g:f:ﬁf;l;iﬂ;;::l;{;{:;;t::;
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, PRELIMINARY
MI:HDN MT8LD264(X)

2 MEG x 64 DRAM MODULE

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)
Rwc
RAS | tRP
G I / "
csH
tRSH
' chRp RCD lcas
R
AR
'RAD tRAL
lethcR | tRAH tasc fcaH
N s =y
/S — ) S—— )
RWD owl
] tRes | town fnw:: !
: ’ tawD twe
- W)
1aa
. tRAC
icac
\ s, ‘oH
CLz —*i [~ =~
oo YgH = OPEN M\ VALDD o7 J{ VALDD,, OPEN
toe | top | 1OEH
& W i ’ R
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
AA 35 40 ns 'OE 15 : 20 ns
‘AR 48 53 ns 'OEH 13 13 ns
'ASC 2 2 : ns 'RAC 60 70 ns
'ASR 5 5 ns 'RAD 13 25 13 30 ns
TAWD 57 62. ns 'RAH 8 8 ns
ICAC 20 25 ns 'RAL 35 40 ns
ICAH 15 20 ns RAS 60 10,000 70 10,000 ns
ICAS 15 10,000 20 10,000 ns RCD 18 40 18 45 ns
‘cLz 5 5 ns, RCS 2 2 ns
'CRP 10 10 ns RP 40 50 ns
ICSH 58 68 ns ‘RSH 20 25 ns
‘CWD 42 47 ns tRWC 155 185 ns
CWL 15 20 ns '‘RWD 87 97 ns
‘DH 15 20 ns RWL 20 25 ns
DS -2 -2 ns wp 10 15 ns
oD 3 15 3 20 ns
mf)ﬂem o8 6_ 1 66 Micron Technology, Inc., reserves the right to change plmumgzgg;cﬂ:oﬂ:r:e\::hn:g;yﬁ:
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MICRON

PRELIMINARY

MTSLD264(X)
2 MEG x 64 DRAM MODULE

NOTE:

ADDR

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

AW

‘RAS

- ——
oSk
RsH
i ‘cap ReD cas
wo
AR
RAD RAL
1 tAsR AR ) . fASC | TCAH o
. [ | cH,
/), S——, 1T =
RWD \owL
| : o |
. tacs _| ‘owp TRWL
pleme|| dam | : awe e
Vi = J/
i Woores| LT 7
taa
'rac
cac
toz—l |- ‘-‘D_s..'ﬂt'.
x}g{l - VAUDD oy L VALDD OPEN
|CE_, | "‘0_". toeH |
Lt Ai / LT,
V7] oonTcare
BR) unoerineD

EDO PAGE MODE
TIMING PARAMETERS

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.

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
AA 35 40 ns 10E 15 20 ns
‘ACH 15 15 ns 'OEH 10 10 ns
‘AR 43 48 ns 'RAC 60 70 ns
ASC 2 2 ns 'RAD 10 25 10 30 ns
ASR 5 5 ns 'RAH 8 8 ns
'AWD 57 . 62 ns 'RAL 35 40 ns
'CAC 20 25 ns RAS 60 10,000 | 70 10,000 ns
ICAH 15 17 ns ‘RCD 12 40 12 45 ns
'CAS 12 10,000 [ 12 10,000 ns 'RCS 2 2 ns
‘cLz 2 i 2 ns RP 40 50 ns
ICRP 10 10 ns 'RSH 18 20 ns
ICSH 48 53 ns RWC 150 175 ns
'CwWD 37 42 ns RWD 82 92 ns
tCWL 15 15 ns RWL 20 20 ns
DH 15 17 ns wWp 10 12 ns
DS -2 -2 ns WRH 8 8 ns
‘oD 0 15 0 15 ns WRP 12 12 ns
MTSLD264(X) Micron Technology. Inc., reserves the right to change products or specificalions wilhout notice.

DM32.pm5 - Rev, 12/85
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| PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

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

1RAsSP N
[ H
ms v C

csH tpe /tPAWC_NOTE 1 RSH
l ‘crp ‘ReD loas P toas top cas e
— Vi = r
s
v
o W K
|
= W 770,
- NOTE 2
Viow —
ca vigH -
— M
o v

DON'T CARE

) m UNDEFINED
1. tPC is for LATE WRITE cycles only.

NOTE:!
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 DRAMs.
FAST PAGE MODE )
TIMING PARAMETERS
-6 -7 ] -6 -7

SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 35 40 ns 'OE ) 15 20 ns
‘AR 48 53 ns tOEH 13 13 ) ns
tASC 2 2 ns ‘PC 35 40 ns
TASR .5 5 ns PRWC 87 97 . ns
TAWD 57 62 ns 'RAC 60 70 ns
ICAC 20 25 ns 'RAD 13 - 25 13 30 ns
icAH 15 ' 20 ns RAH 8 8 ns
CAS 15 10,000 20 10,000 ns RAL 35 40 ns
cLz 5 "5 ns RASP 60 100,000 70 100,000 ns
‘Ccp 10 10 ns RCD 18 40 18 45 ns
'CPA 40 45 ns ‘RCS 2 : 2 ns
'CRP 10 10 ns ‘RP 40 50 ns
{CSH 58 68 ns 'RSH 20 ‘25 ns
'ICWD 42 47 ns 'RWD 87 . 97 : ns
'CWL 15 20 - ns RWL 20 25 - ns
DH 15 20 ns wp i 10 15 ns
DS -2 -2 ns 'WRH 8 8 ns
oD 3 15 3 20 ns WRP 12 12 " ns

A o 6-168 e e e e e a2
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PRELIMINARY
IVHCHDN MT8LD264(X)

2 MEG x 64 DRAM MODULE

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

'RASP. i
eV Y H
s v C #
losh tpc /TrRWG NOTE 1| 'ASH
i ‘crp fRco foas. cp tcas tcr toas e
— = r— ¥ /-
cas 5‘,[' - A
an
{RAD aAL
tash, RAH, lasg CAH lasg|{, tcan lasg||, ‘oan
v
aooR it :@t ROW m GOLUMN couMn K7 counn X7 7 ROW

twrE || WRH 1
ina] |

Rac

= Y /T

DON'T CARE

B2 unpeFINED

NOTE: 1. PC is for LATE WRITE cycles only. :
2. Aithough 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.

WNId Nvdd I

EDO PAGE MODE
TIMING PARAMETERS
-6 -7 . -6 -7 5

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
tAA 35 40 ns : '0E 15 20 ns
‘AR 43 48 ns OEH 10 10 ns
tASC 2 : 2 ns PC 25 30 ns
ASR 5 5 ns PRWC 77 87 ns
tAWD ) 57 62 ns 'RAC 60 70 ns
'CAC 20 25 ns 'RAD 10 25 10 30 ns
ICAH 15 17 ns ‘RAH 8 8 ns
'CAS ) 12 10,000 12 10,000 ns 'RAL 35 40 - ns
CLz 2 2 ns 'RASP 60 [125,000] 70 [125,000] ns
‘cp 10 10 ns RCD 12 40 12 45 ns
'ICPA 40 45 ns RCS 2 2 ns
ICRP 10 10 ns 'RP 40 50 ns
ICSH 48 53 ns RSH 18 20 ns
tcwbD 37 42 ns 'RWD 82 92 ns
‘WL 15 15 ns 'RWL 20 20 ns
tPPH 15 17 ns - wp 10 12 ns
DS -2 -2 ns WRH 8 8 ns
oD 0 15 0 15 ns '‘WRP 12 12 ns

m&s\é?pz'“s;t}l‘w. 108 6'1 69 Micron Tachnology, inc., reserves the right to change products @?: ;gsaf:mf;g:n; sv;mgagnym:
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MICRON

MTSLD264(X)
2 MEG x 64 DRAM MODULE

PRELIMINARY

NOTE:

RAS

vir=Z

Vi XF

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

tRASP

| tRP 1

tesH

tPc trc *ASH
tcAp tRCD tcas tcp tcas ) tcp tcas e
== V|- R 4 p| /
TAs yifiz N N l £/ \
tam tRAL |
'RAD tacH '
‘asr 'RAHI tASC tcaH |‘ASC tcan | tasc tcan
y ; -
ADDR }’,:E:@i Rowm COLUMN (&) AW cowmn ® KR coLunn TITTX o
twrp || twrH 'ncs’ trer~] |- twes twen
|~ D—
= Vi
WE (H-
- NOTE 1 / taa tan
™ tcpa
RAC
} 1CAC tcac “D_S’ toH
CoH | WHZ .| e
VioH—
Da yioH—. OPEN VALID DATA (A} # o\fxﬁ"il[(’a) VALID DATA

= Y T

DON'T CARE

& unperineD

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 35 40 ns tPC 25 30 ns
'ACH 15 15 ns 'RAC 60 70 ns
‘AR 43 48 ns 'RAD 10 25 10 30 ns
ASC 2 2 ns RAH 8 8 ; ns
'ASR 5 5 ns RAL 35 - 40 ns
'CAC - 20 25 ns. RASP 60 [125000{ 70 [125,000| ns
'CAH 15 17 ns 'RCD 12 40 12 45 ns
'CAS - 12 10,000 12 10,000 ns 'RCH 2 2 ns
'COH 5 5 ns ‘RCS 2 2 ns
icP 10 10 ns RP 40 50 ns
'CPA 40 45 ns 'RSH 18 20 ns
'CRP 10 10 ns WCH 15 17 ns
'CSH 48 53 ns 'WCs 2 2 ns
'DH 15 17 ns WHZ 2 18 2 20 ns
DS -2 -2 ns WRH 8. 8 ns
'OE 15 20 ns WRP 12 12 ns
MTBLD264(X) Micron Technelogy, Inc., reserves the right to change products or specifications without notice.
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PRELIMINARY
MT8LD264(X)

2 MEG x 64 DRAM MODULE

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

tRASP — RP
ms v ;
tRSH
IcsH tpc
1 lorp tReD tcas el icas cp |
|
e VI F T\ i y
tan ,
'RAD : tRAL
tasR tRAH tasc tcan tasc tcan
aooR Wl :m AOW z@s COLUMN Wi COLUMN ROW
1l towe
Acs ' I taw
' 11 _twe
twes WeH .
= V| Iy
e I, ( T
CAC NOTE 1
oLz tore |\ 1ps [{ tow
|
Do ¥8t‘ = OPEN %1: Y l——{i VALID DATA 3
J—
» 'RaC
RGN
DON'T CARE
NOTE: 1. Do not drive data prior to tristate. % UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
TAA 35 40 ns tPC 35 40 ns
AR 48 53 ns tRAC 60 70 ns
ASC 2 2 ns ‘RAD 13 25 13 30 ns
'ASR 5 5 ns ‘RAH 8 8 ns
ICAC 20 25 ns 'RAL 35 40 ns
'CAH 15 20 ns 'RASP 60 100,000 70 100,000 ns
ICAS 15 10,000 20 10,000 ns 'RCD 18 40 18 45 ns
‘ClLz 5 5 ns ‘RCS 2 2 ns
'cp 10 10 ns ‘RP 40 50 ns
'CRP 10 10 ns ‘RSH 20 25 ns
ICSH 58 68 ns RWL 20 25 ns
'CWL 15 20 ns WCH 15 20 ns
'DH 15 20 ns 'wcs 2 2 ns
DS .2 -2 ns wp 10 15 ns
'OFF 5 20 5 25 ns

MTBLD284{X)
DM32,pm5 — Rev. 12/95
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‘ PRELIMINARY
MlCHDN MT8LD264(X)

2 MEG x 64 DRAM MODULE

EDO READ CYCLE
(with WE-controlled disable)

oy
s v C I
tosH
| tcRP ‘RCD cas cp
CAS Vi - F . 3 T K
Vi — \ k / N
taR
'RAD .
tasR tRAH tasC tcaH {ASC

aoor VI :m ROW :)m COLUMN YR COLUMN

t 1 1
.WF‘F'.] Bililad | ReS | I | tRCH 'wpzl tRCS '

W T e | "

| |

tAA
| mac
tcac
toLz WHZ oLz
pQ ng E OPEN 3 VALID DATA — OPEN ———@

top

& I T i I
[/} bonT caRE

K% UNDEFINED

tOE

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 ' 35 40 ns 'OE 15 20 ns
‘AR 43 48 ns 'RAC 60 70 ns
IASC - 2 2 ns 'RAD 10 25 10 30 ns
IASR 5 ) 5 ns ‘RAH 8 8 ns
'CAC 20 25 ns 'RCD 12 40 12 45 ns
'CAH 15 ] 17 ns . 'RCH 2 2 ns
'CAS 12 | 10,000 12 10,000 ns 'RCS 2 2 ns
tcLz 2 2 ns WHZ 2 18 2 20 ns
‘cp 10 10 ns wpz 10 12 ns
'CRP 10 10 ns. WRH 8 8 ns
'CSH 48 53 - ns ‘WRP 12 12 ns
‘oD 0 15 0 15 ns
g»‘;glé?ms;(fgav 1205 6_ 1 72 Micron Technology, Inc., reserves the right 1o change products @o: ;gseﬁf';?:rlé:n_ls' :ﬁ:ﬁg gr\ymll:
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PRELIMINARY
MTSLD264(X)

2 MEG x 64 DRAM MODULE

RAS-ONLY REFRESH CYCLE 3

tre

s U :_—w_—\( B ji‘;c = )

w0 TN NI

ba Vg - - | — k » oPen » e H twrH

% w7 /////J&NL S I FJ Lﬁ%////////

/7] boNT 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 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
tASR 5 5 ns ‘RP 40 50 ns
CRP 10 10 ns | 'RPC (FPM) 0 0 ns
'RAH 8 8 ns 'RPC (EDO) 5 5 . ns
RAS 60 10,000 70 10,000 ns WRH 8 8 - ns
RC (FPM) 110 130 ns WRP 12 12 ns
'RC (EDO) 105 125 ns

BvBa e Rov. 1215 6-173 o ey, . e e RO oo Toomoloty o
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PRELIMINARY
MICRON MT8LD264(X)

2 MEG x 64 DRAM MODULE

CBR REFRESH CYCLE 34
(Addresses, OE = DON'T CARE)

‘RP ‘RAS tap tRAS
—_ ¥V - ' 3
RS i T/ N { i y
tRPC

tep | tesm tcHR 'RPC lcsm {oHR
EAs UH ~ 47 ‘gl )L ;L
CAS Vi - by, z
pQ vg[' = OPEN

WRP tWRH twWR 'WRH

% Y T e Y<7/////////////////////" I

PRESENCE-DETECT READ CYCLE 34

PDE vl’f Z ' . . Jf
tPD l——— tPDOFF
Porpos Vi ! VALID PRESENGE-DETECT I3
DON'T CARE
B unperined

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.
2. PD pins must be pulled HIGH at next level.

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 (FPM) 13 13 ns 'RAS . 60 10,000 70 10,000 ns
'CHR (EDO 8 10 ns ‘RP 40 50 ns
‘cp 10 10 ns . RPC (FPM) 0 0 ns
'CSR 7 7 ns ‘RPC (EDO) 5 5 ns
I 10 10 ns ‘WRH 8 8 ns
PDOFF 2 2 ns WRP 12 12 ns
MTBLD264{X) 6_ 1 7 4 Micron Technology, Inc., raserves the right to change products or speciﬁ(_:alions without notice.
DM32.pm§ - Rev. 12/95 ©1995, Micran Technology, Inc.
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PRELIMINARY

MICHDN MT8LD264(X)

2 MEG x 64 DRAM MODULE

HIDDEN REFRESH CYCLE 20,54
(WE = HIGH; OE = LOW)

s VIHZ N zL ! Y
i fcrp ‘RGD RSH cHR
oA Vi ! 5
tASR tRAH iHAD lasc ‘E:LH
ADDR ¥}‘fjm¢ ROW m COLUMI;IAA ;W
DQ ¥:8E E OPEN m VALID DATA J— oPEN—
= ¢ ZTTTT T )V//////////////

DON'T CARE

% UNDEFINED

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS | sYym MIN MAX MIN MAX | UNITS
AA 35 40 ns 'OFF (FPM) 5 20 5 25 ns
AR (FPM) 48 53 ns 'OFF (EDO) 5 20 5 20 ns
AR (EDO) 43 48 ns 'ORD 0 0 ns
tASC 2 2 ns 'RAC 60 70 ns
'ASR 5 5 ns RAD (FPM) 13 25 13 30 ns
'CAC 20 25 ns 'RAD (EDO) 10 25 10 30 ns
ICAH (FPM) | 15 20 ns 'RAH 8 : 8 ns
'CAH (EDO) 15 17 ns ‘RAL 35 - 40 ns
ICHR (FPM) 13 " 13 ns 'RAS 60 10,000 70 10,000 ns
'CHR (EDO) 8 : 10 ns RC (FPM) 110 130 ns
'CLZ (FPM) 5 5 ns 'RC (EDO) 105 125 ns
‘CLz 2 2 ns 'RCD (FPM) 18 40 18 45 ns
'CRP 10 10 ns 'RCD (EDO) 12 40 12 45 ns
0D (FPM) 3 15 3 20 ns RP 40 50 ns
0D (EDO) 0 15 0 15 ns 'RSH (FPM) 20 25 ns
10E 15 20 ns RSH (EDO) 18 20 ns
g:n'zlél)pzms;(:()ﬁw 12005 6_ 1 75 Micren Tachnolagy, Inc., resarves the right to change products or sp:ci;icalicns without notice.

©1995, Micron Technology, Inc.

B L111549 0013433 T3y WA

WINIG Nvdd I



