MICRON

FCHNOL

PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

DRAM
MODULE

2 MEG x 64

16 MEGABYTE, 5V, FAST PAGE OR
EDO PAGE MODE

FEATURES

* JEDEC- and industry-standard pinout in a 168-pin,

dual-in-line memory module (DIMM)

ngh-performance CMOS silicon-gate process

Single +5V +10% power supply

All device pins are TTL-compatible

Low power, 8mW standby; 1,600mW active, typical

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

HIDDEN

All inputs are buffered except RAS

* 2,048-cycle refresh distributed across 32ms

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

OPTIONS MARKING
* Timing )
60ns access o -6
70ns access -7

* Packages
168-pin DIMM (gold) G

* Access Cycle
FAST PAGE MODE Blank
EDO PAGE MODE o X

PART NUMBERS
PART NUMBER DESCRIPTION
MT8D264G-xx 2 Meg x 64, FAST PAGE MODE
MT8D264G-xx X 2 Meg x 64, EDO

XX = speed

KEY TIMING PARAMETERS

EDO Operating Mode
SPEED ‘RC RAC PC AR ICAC CAS
-6 105ns | 60ns {. 25ns 35ns | 20ns 12ns
-7 125ns | 70ns 30ns 40ns 25ns 12ns

FPM Operating Mode

'PIN ASSIGNMENT (Front View)
168-Pin DIMM

(DE-15)

T IIIIIIIIlIIIIIIIIlIIIIIIIII|II LTI
PIN#! SYMBOL jPIN#( SYMBOL | PIN#| SYMBOL | PIN #] SYmBoOL
1 Vss 43 Vs 85 Vss 127 Vss.

DQo 44 OE2 86 D032 128 RFU

plei] 45 RAS2 87 DQ33 128 NC

DQ2 46 CAST 88 DQ34 130 CAS5.
CASE 89 DQ35 131 CAS7
Ve 48 WEZ 90 Vee 132 PDE
DQ4 49 Vee | 91 D036 133 Vee

DQ5 50 NC- 92 DQ37 134 NC

9 DQs 51 NC 93 DQ38 135 NC

10 DQ7 52 D016 94 DQ39 136 0Q48
11 NG 53 DO17 95 NC 137 D049
12 Vss 54 Vss 96 Vss 138 Vss

13 DQ8 55 DQ18 97 DQ40 139
14 DQ9 56 ba19 98 DQ41 140 DQ51
15 DR10 57 DQ20 99 DQ42 141 D@52
16 D011 58 DQ21 100 DQ43 142 DQ53
17 DQ12 59 Vee 101 D044 143 Ve
18 | - Vee 60 DQ22 102 Vee 144 DO54
19 DQ13 61 RFU 103 DQ45 145 RFU
20 DQ14 62 RFU 104 DQ46 146 RFU
21 DQ15 63 RFU 105 DQ47 | 147 RFU
22 NC 64 RFU 106 NC | 148 RFU
23 Vss 65 DQ23 107 Vss 149 DQs5
24 NC 66 NC 108 NC 150 NC

25 NC 67 DQ24 109 NC 151 DQ56
26 Voo 68 Vss 110 Vee 152 Vss
27 WED 69 D025 11 RFU 153 DQ57
28 TASO 70 DQ26 112 | CAST | 154 DQ58
29 CASZ Al DQ27 113 | TAS3 | 155 DQ59
30 RASD 72 DQ28 114 NC 156 DQ60
3 OE0 73 Vee 115 RFU 157 Vee
32 Vss 74 DQ29 116 Vss 158 DQ61
33 AQ 75 DQ30 117 Al 159 DQ62
34 A2 76 DQ31 118 A3 160 DQ63
35 Ad 77 NC 119 A5 161 NC

36 A6 78 Vss 120 A7 162 Vss

SPEED RC tRAC tpg tAA ICAC RP 37 A8 79 PD1 121 A9 163 PD2
38 A10 80 PD3 122 NC 164 PD4
-6 110ns | 60ns 35ns 35ns | 20ns 40ns ) NG 31 D5 123 NG 165 D6
-7 130ns | 70ns 40ns 40ns | 25ns 50ns 40 Ve 82 PD7 124 Vee 166 PD8
4 RFU 83 1D0 125 RFU 167 D1
42 RFU 84 Voe 126 BO 168 Vee
MT8D264(X) Micron Technology, Inc., reserves the tight to change products or specifications without notice;.
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

GENERAL DESCRIPTION :

The MT8D264(X) is a randomly accessed solid-state
memory containing 2,097,152 words organized in a x64
configuration. '

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 B0) 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 DQO-DQ31, while B0 is common to the
DRAMSs used for DQ32-DQ63.

READ and WRITE cycles are selected with the WE mput.
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 LATE WRITE or READ-MODIFY-WRITE cycles,
‘OE mustbe 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 witharow-address strobed-inby RAS RASfollowed by
a column-address strobed-in by CAS. CAS may be toggled-
in by holding RAS LOW and strobing-in different column-
addresses, thus executing faster memory cycles. Returning
RAS HIGH terminates the FAST PAGE MODE operation.

EDO PAGE MODE

EDO PAGE MODE, designated by the “X” version, is an
accelerated FAST PAGE MODE cycle. The primary advan-
tage of EDO is the availability of data-out even after CAS
goes back HIGH. EDO provides for CAS precharge time
({CP) to occur without the output data going invalid. This
elimination of CAS output control provides for pipeline
READ:s.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS.EDO-PAGE-MODE DRAMs operate similar to FAST-
PAGE-MODE DRAMS, except data will remain valid or
become valid after CAS goes HIGH durmg READs, pro-
vided RAS and OE are held LOW. If OE is pulsed while
RAS and CASare LOW, data will toggle from valid data to
High-Z and back to the same valid data. If OE is toggled or
pulsed after CAS goes HIGH while RAS remains LOW,
data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d,
'OF 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 MT4LC2M8E7 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-A10) are executed at least every '32ms,
regardless of sequence. The CBR REFRESH cycle will in-
voke the internal refresh counter for automatic RAS
addressing.

mg?ﬁg, Rev. 12/95 6-1 1 8
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

FUNCTIONAL BLOCK DIAGRAM

DQo ‘- DQ7 DQ8 ‘- DQ15 DQ16-- DQ23 . DQ24-- DQ31
1 1 i I
20 {b_ A DQi-8 ap DO1-8 a0 DO1-8 a0 DO1-8

WEs —p>——{we wE WE wE -

J. . u w2 . us . us

OEO b— OF OE OE OE

RASQ ——————|RAS RAS RAS RAS
CASO —b—‘ CAS A1-A10 I—— CAS A1-A10 TAS A1-A10 TAS A1-A10
ST {p— l_—
Az —{>—
Gass {>—

0DQ32:-DQ39 DQ40-- DQ47 DQ48:- DQSS DQs56 - DQE3
80 a0 DQI-8 a0 DO1-8 a0 DQ1-8 Ao DQI-8
WE2 WE WE WE WE
J— us us u7 . us
OE2 OF CE OE OE
RAS2 RAS AAS RAS RAS

CAS Ai-A10 CAS At-A10

CAS A1-A10

PRESENCE

2 Meg x 64 - MT8D264G
U1-U8 = 2 Meg x 8 FAST PAGE MODE DRAMSs

DETECT
GENERATOR

E 2 Meg x 64 - MT8D264G X

. U1-U8 = 2 Meg x 8 EDO PAGE MODE DRAMs
PDE

NOTE: 1. Allinputs with the exception of RAS are redriven.
2. D =line buffers.

MT8D264(X) 6 1 1 9 Micron Technology, Inc., reserves the right to changa praducts or specifications without notice.
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TECHM: az

PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

PIN DESCRIPTIONS

PIN NUMBERS SYMBOL TYPE DESCRIPTICN
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, CASO0-7 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 WEO, WE2  |Buffered Input | Write Enable: WE is the READ/WRITE control for the DQ
pins. WEQ controls DQO-DQ31. WE2 controls DQ32-
DQE3. If WE is LOW prior to CAS going LOW, the access
is an EARLY WRITE cycle. If WE is HIGH while CAS is
LOW, the access is a READ cycle, provided OE is also
LOW. If WE goes LOW after CAS goes LOW, then the
cycle is a LATE WRITE cycle. A LATE WRITE cycle is
generally used in conjunction with a READ cycle to form a*
READ-MODIFY-WRITE cycle.
31, 44 OEO, OEZ  |Buffered Input | Output Enable: OE is the input/output control for the DQ
pins. OEO controls DQO-DQ31. OE2 controls DQ32-
DQ63. These signals may be driven, allowing LATE
WRITE cycles.
33-38, 117-121, 126 AO-A10, BO |Buffered Input | Address Inputs: These inputs are multiplexed
and clocked by RAS and CAS. AQ'is common to the
DRAMSs used for DQO-DQ31, while BO is common to the
DRAMs used for DQ32-DQ63.
2-5,7-10, 13-17, 19-21, DQO0-DQ63 Input/ Data I/O: For WRITE cycles, DQO-DQ83 act as
52-53, 55-58, 60, 65, 67, OQutput 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
Qutput host system and tell the system the DIMM’s personality.
They will be either driven to Vor (1) or they will be driven
to VoL (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, Vce Supply Power Supply: +5V £ 10%
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
I&‘;gl;%::g(_) Rev. 125 6"1 20 Micron Technology, Inc., reserves the right to change pmumg:gsgsefmgn?e:hn:zx;;t:x
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PRELIMINARY

MICRON MT8D264(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 fioating (NC) or they will be
grounded (Vss).

132 PDE Input Presence-Detect Enable: PDE is the READ control for the
buffered presence-detect pins.
11, 22, 24-25, 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 TAS 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 L X n/a COL Data-Out

Any Cycle L L—~H H 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

m:gisr:(sx_) o, 125 6"1 21 Micron Technology, Inc., reserves the right to change producxs&r S«S’?.“&ﬁi'}li"?emiﬁig"f'iii'
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PRELIMINARY

MICRON MT8D264(X)

2 MEG x 64 DRAM MODULE

PRESENCE-DETECT TRUTH TABLE

CHARACTERISTICS PRESENCE-DETECT PIN (PDx)

Module Module Row/Column 1D0 1D1

Density Organization Addresses 1 2 3 4 5 6 7 8
T e 3 +

=2

2 Meg x 64/72

Fast Page Mode
EDO Page Mode
70ns
60ns

Access Timing

Standard
x64, No Parity

Refresh Control
Data Width

e

NOTE: Vss=ground; 0 =VoL; 1= VoH.

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

MTBD264(X) 6 122 Micron Technology, Inc., reserves the right to change products or specifications without notice.
DM59.pm5 - Rev. 12/95 =

©1995, Micron Technology, Inc.
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “ Absolute Maxi-
Voltage on Vcc Pin Relative to VS ...c.ccceveereeee mum Ratings” may cause permanent damage to the device.
Operating Temperature, T, (ambient) ........ This is a stress rating only and functional operation of the
Storage Temperature (plastic) .........c.occveen. device at these or any other conditions above those indi-
Power Dissipation cated in the operational sections of this specification is not
Short Circuit Output Current ...........oooooveveevveveeeens — 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 = +5V +10%) )

PARAMETER/CONDITION SYM | MIN | MAX | UNITS | NOTES
Supply Voltage Vce 4.5 5.5 )
Input High (Logic 1) Voltage, all inputs Vi 2.4 5.5 \4
Input Low (Logic 0) Voltage, all inputs ViL -1.0 0.8 Vv
INPUT LEAKAGE CURRENT . CASO - CAS7
Any input OV < VIN< 5.5V AO0-A10, BO, PDE| In -2 2 pHA
(All other pins not under test = 0V) _ WEOQ,2, OED,2

RAS0,2 li2 -8 8 HA
OUTPUT LEAKAGE CURRENT ‘ DQO - DQ63 loz -10 10 pA
(Q is disabled; OV < Vour £ 5.5V) PD1 - PD8
OUTPUT LEVELS VoH 24 \'4
Output High Voltage (lout = -5mA) )
Output Low Voltage (lout = 4.2mA) Vo 0.4 \'A

] MAX
PARAMETER/CONDITION SYMBOL | SIZE -6 -7 UNITS | NOTES
STANDBY CURRENT: (TTL) lect 16MB 26 26 mA 26
(RAS = CAS = ViH)
STANDBY CURRENT: (CMOS) lcc2 16MB 14 14 mA 26
(RAS = CAS = Vcc -0.2V)
OPERATING CURRENT: Random READ/WRITE 3 26
Average power supply current lccs | 16MB | 1,040 | 960 mA ’2 9 ’
(RAS, CAS, address cycling: 'RC = 'RC [MIN])
OPERATING CURRENT: FAST PAGE MODE 3 06
Average power supply current lcca | 16MB | 720 640 mA ’2 9 ’
(RAS = Vi, CAS, address cycling: 'PC = tPC [MIN])
OPERATING CURRENT: EDO PAGE MODE (X version. only) ) 3 26
Average power supply current lccs 16MB | 960 | 880 mA ’29 '
(RAS = Vi, CAS, address cycling: 'PC = PC [MIN]) (X only)
REFRESH CURRENT: RAS ONLY 3. 26
Average power supply current lcce | 16MB (1,040 | 960 mA ’2 9 ’
(RAS cycling, CAS = ViH: 'RC = 'RC [MIN])
REFRESH CURRENT: CBR 34
Average power supply current lcc7 | 16MB | 1,040 | 960 mA L
(RAS, CAS, address cycling: IRC = tRC [MIN]) 26
g;ggis':éx} v, 1285 6"1 23 ‘ Micron Technology, Inc., reserves the right to change products 5{55?%2?."? !é::iﬁi;}f‘iﬁi
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

CAPACITANCE
PARAMETER ) | SYMBOL | MIN MAX | UNITS | NOTES
Input Capacitance: AQ-A10, B0, PDE Cn 9 pF 2
Input Capacitance: WEOQ, WEZ2, OEQ, OE2 Ciz 9 | pF 2
Input Capacitance: RAS0, RAS2 Cia 40 pF 2
Input Capacitance: CASO - CAS7 Ca | 9 pF 2
Input/Output Capacitance: DQO - DQ63 Cio 10 pF 2
Output Capacitance: PD1-PD8 Co 10 pF 2

M3N

FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

»»»»»»» - (Notes: 5,86, 7,8,9, 10, 11, 12) (Vcc = +5Y £10%)

U AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 -7
m PARAMETER SYM MIN MAX MIN MAX UNITS NOTES
> Access time from column-address AA 35 40 . ns 23
g Column-address hold time (referenced to RAS) AR 48 53 ns 22
Column-address setup time ASC 2 2 ns 21
U Row-address setup time ASR 5 5 ns 23
= | Column-address to WE delay time tAWD 57 62 ns 21,28
g Access time from CAS 'CAC 20 25 ns 14,23
Column-address hold time 'CAH 15 20 ns 23
g 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 21,29
‘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 hoid time 'CSH 58 68 ns 22
TAS setup time (CBR REFRESH) CSR 7 7 ns 4, 21
CAS to WE delay time ‘CwWD 42 47 ns 21,28
Wirite command to CAS lead time ICWL 15 20 ns
Data-in hold time tDH 15 20 ns 23,27
Data-in hold time (referenced to BAS) 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 'OE 15 20 ns |
OE hold time from WE during READ-MODIFY-WRITE cycle| 'OEH 13 13 ns 22
QOutput buffer turn-off delay 'OFF 5 20 5 25 ns 19, 25, 33
mggis;g? Rov. 12195 6_ 1 2 4 Micron Technology. Inc.. reserves the right to change products @c; ngsscm?‘r:? s?rmgw(;ﬁz
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PRELIMINARY

|VIII'_"I=ICIN MT8D264(X)

oo e 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) (Voc = +5V £10%)

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 - -7

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES

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

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

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

PDE inactive to presence-detects inactive 'PDOFF 2 2 ns 32

FAST-PAGE-MODE READ-WRITE cycie 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 +] 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 falf) 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 C 12 ns 21
migﬁéx_) pewzes 6_ 1 2 5 Micron Technology, Inc., reserves the right to change products @o: nggﬁazgc:\n_? evc«;‘wm gr;olll’c“e:

M bLl1ll549 0013743 LAY MR

M3N

NWINId Nvdd



M3N

WNId Nvda

MICRON

PRELIMINARY

MT8D264(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) (Vcc = +5V £10%)

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 TACH 15 15 ns

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

Column-address setup time tASC 2 2 ns 21

Row-address setup time tASR 5 5 ns 23

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

Access time from CAS 'CAC 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

TAS hold time (CBR REFRESH) iCHR 8 10 ns 4,20

CAS to output in Low-Z ‘cLz 2 2 ns 21

Data output hold after CAS LOW 'COH 5 5 ns 21

'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 'CSH 48 53 ns 22

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

CAS to WE delay time 'CWD 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

QOutput enable OE 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

Output 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 tPC 25 30 ns

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

'PDE inactive to presence-detects inactive 'PDOFF 2 2 ns 32

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 tRAS 60 10,000 70 10,000 ns

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

Random READ or WRITE cycle time ‘RC 105 125 ‘ns

RAS to CAS delay time RCD 12 40 12 45 ns 16, 24

Read command hold time (referenced to CAS) 'RCH 2 2 ns 18, 21
mggz;:;x_) o, 12/95 6_ 1 26 Micron Technology, Inc., reserves the right to change pmms;gsggcmc:ﬁxxgnuglﬁnu&
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PRELIMINARY

MT8D264(X)
MICRON 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) (Vec = +5V £10%)

MTBD264(X} ) 6-127 Micron Technology, Inc., reserves the right to change products or specilications without notice.
DM59.pm5 — Rev. 12/95 = ®1995, Micron Technology, Inc.

‘M 6111549 0013785 451 WA

AC CHARACTERISTICS - EDO PAGE MODE OPTION -6 -7

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 o ns 18 Z

RAS hold time 'RSH 18 © 20 ns 23

READ WRITE cycle time tRWC 150 175 ns 23 m

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

Write command to RAS lead time ) RWL 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 U

‘WE command setup time WCSs 2 2 ns 21,28

Output disable delay from WE (CAS HIGH) WHZ 2 18 2 20 ns 25 m

Write command pulse width 'wp 10 12 ns >

WE pulse width for output disable when CAS HIGH ‘wpz 10 12 ns g

WE hold time (CBR REFRESH) WRH 8 8 . ns 22

'WE setup time (CBR REFRESH) WRP 12 12 ns 21 U
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

NOTES

1.
2.
3.

S

All voltages referenced to Vss.

This parameter is sampled. Vcc = +5V; f =1 MHz.
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 100ys is required after power-up
followed by eight RAS refresh cycles (RAS ONLY or
CBR with WE HIGH) before proper device operation
is assured. The eight RAS cycle wake-ups should be
repeated any time the 'REF refresh requirement is
exceeded.

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

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

In addition 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 = Vi, data output is High-Z.
g 11. If CAS = V1, data output may contain data from the
g last valid READ cycle.

12.

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

13. Assumes that 'RCD < 'RCD (MAX). If tRCD is greater

than the maximum recommended value shown in this
table, 'RAC will increase by the amount that {RCD
exceeds the value shown.

14. Assumes that ']RCD 2 '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
pulsed HIGH for 'CPN.

16. Operation within the tRCD (MAX) limit ensures that

RAC (MAX) can be met. IRCD (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 'RAD (MAX) limit ensures that

tRAC (MIN) can be met. 'RAD (MAX) is specified as a
reference point only; if 'RAD is greater than thespeci-

18.

19.

20.

21.

22,

23.

C 24,

26.

27.

28.

29.

fied ']RAD (MAX) limit, access time is controlled
exclusively by tAA.

Either 'RCH 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 VOL.

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

OFE = HIGH.

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

A -2ns timing skew from the DRAM to the module
resulted from the addition of line drivers. .
A +5ns timing skew from the DRAM to the module
resulted from the addition of line drivers.

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

. A +2ns (MIN) and a +5ns (MAX) timing skew from

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

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.

These parameters are referenced to CAS leading edge
in EARLY WRITE cycles and WE leading edge in
LATE WRITE or READ-MODIFY-WRITE cycles.
'WCS, tRWD, tAWD and ‘CWD are not restrictive
operating parameters. 'WCS applies to EARLY
WRITE cycles. 'RWD, tAWD and '*CWD apply to
READ-MODIFY-WRITE cycles. If tWCS = 'WCS

(MIN), the cycle is an EARLY WRITE cycle and

the data output will remain an open circuit through-
out the entire cycle. If 'RWD > 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, 'TRWD, *CWD and tAWD are
not applicable in a LATE WRITE cycle. .
Column-address changed once each cycle.
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PRELIMINARY
MICRON MT8D264(X)

2 MEG x 64 DRAM MODULE

NOTES (continued)

30. The 3ns minimum is a parameter guaranteed by 33. For FAST PAGE MODE option, *OFF is determined
design. ' by the first RAS or CAS signal to transition HIGH. In

31. 'PDOFF MAX is determined by the pullup resistor comparison, *OFF on an EDO option is determined by
value. Care must be taken to ensure adequate the latter of the RAS and CAS signal to transition
recovery time prior to reading valid up-level on HIGH. )
subsequent DIMM position. 34. Applies to both EDO and FAST PAGE MODE

32. Measured with the specified current load and 100pf. modules.
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

RAS

CAS

ADDR

DQ

READ CYCLE
(FAST PAGE MODE Module)
iz N / ?
i fcrp Rrcp :2;3\: e
wo_/ e /
'RAD = | | tRaL i
tASR {RAH tasc ; I tcaH
& A F“I’W KA t cloleN S, ////// Row
) J._ﬁ_. RCH
&y ‘ ‘ X
| _trac

FAST PAGE MODE
TIMING PARAMETERS

DON'T CARE

R UNDEFINED

-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
'AA 35 . 40 ns tRAC 60 70 ns
‘AR 48 53 ns ‘RAD 13 25 13 30 ns
tASC 2 2 ns 'RAH 8 8 ns
'ASR 5 5 ns 'RAL 35 40 ns
'CAC 20 25 ns RAS 60 10,000 70 10,000 ns
'CAH 15 20 ns ‘RC 110 130 ns
ICAS 15 10,000 20 10,000 ns ‘RCD 18 40 18 45 ns
‘cLz 5 5 ns 'RCH 2 2 ns -
'CRP 10 10 ns ‘RCS 2 2 ns
tCSH 58 68 ns RP 40 50 ns
‘oD 3 15 3 20 ns 'RRH 0 0 ns
'OE - 15 20 ns RSH 20 25 ns
OFF 5 20 5 25 ns
mgiﬁ;éx_) Rov. 12185 6' 1 3 0 Micron Technology, Inc., reserves the right to change products ;: :gsecm?:(g?‘n_ls' mm gr;ol:ﬁ:
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

MICRON

LCHNOLOGY. INC.

NOTE:

READ CYCLE
(EDO PAGE MODE Module)
‘Re
tRas ‘AP
sV
'osH
< RSH IRRH
i cap itele) lcas’
s
tar
tRAD RAL I
'asR Rt tasC ‘oAH '
oo Vi A ROW XA coLumn X/ 74 ROW
i‘WRP| ‘WRHl {__ ‘nos | tAcH
R e | U ’ .
tas
Rac NOTE 2
cac oFF
‘oz
o ‘\;gf = OPEN 4 VALID DATA OPEN
| loE | top .
Ry %J{ l
& W7 I, )/ T
[//] oonT care

B 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 DRAMSs.
2. 'OFF is referenced from rising edge of RAS or CAS, whichever ocours last.

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 'RAD 10 25 10 30 ns
‘AR 43 48 ns ‘RAH 8 8 ns
tasSC 2 2 ns RAL 35 40 ns
ASR 5 5 ns tRAS 60 10,000 70 10,000 ns
'CAC 20 25 ns RC 105 125 ns
'CAH 15 17 ns 'RCD 12 40 12 45 ns
ICAS 12 10,000 12 10,000 ns tRCH 2 2 ns
cLz 2 2 ns ‘RCS 2. 2 ns
'CRP 10 10° ns ‘RP 40 50 ns
'CSH 48 53 ns ‘ARH 0 0 ns
oD 0 15 0 15 ns tRSH 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
MT8D264(X)
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PRELIMINAﬁY
MICRON MT8D264(X)

NOTE: 1.

2 MEG x 64 DRAM MODULE
EARLY WRITE CYCLE 3
s ]
\ icRP i) ‘:i:
p—| :
Wy N
i 1asR, :::: i TASC. :Z:: ok
apor VM :m oW m COLUMN - K/, : X ROW
‘ ]
twer '
. twes twer
_ tae | ._Ril we
"t | D (

i o oM
oa yieH = 7 VALID OATA K7
&= Yy o
DON'T CARE
m UNDEFINED

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

= FAST PAGE MODE AND EDO PAGE MODE
= TIMING PARAMETERS

-6 -7 -6 7

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
'ACH (EDO) 15 - 15 ns RAH 8 8 ns
AR (FPM) 48 53 ns RAL 35 40 ns
AR (EDO) 43 48 ns RAS 60 10,000 70 10,000 | “ns
tASC 2 2 ns RC (FPM) 110 130 ns
'ASR 5 5 ns 'RC (EDO) 105 125 ns
'CAH (FPM) 15 20 ns- 'RCD (FPM) 18 40 18. 45 ns
'CAH (EDO) 15 17 ns '‘RCD (EDO) | 12 40 12 45 ns
'CAS (FPM) 15 10,000 20 10,000 ns ‘RP 40 - 50 ns
'CAS (EDO) - 12 10,000 12 10,000 ns 'ASH (FPM) 20 25 ns
'CRP 10 10 ns tRSH (EDQ) 18 20 ns
'CSH (FPM) 58 68 ns 'RWL (FPM) 20 25 ns
'CSH (EDO) 48 . 53 ns 'RWL (EDO) 20 20 ns
'CWL (FPM) 15 20. ns "WCH (FPM) 15 20 ns
ICWL (EDO) 15 15 ns 'WCH (EDO) 15" 17 ns
'DH (FPM) 15 20 ns 'WCR 43 53 ns
'DH (EDO) 15 17 ns WCS 2 2 ns
'DHR 45 55 ns WP (FPM) 10 15 ns
DS -2 -2 ns WP (EDO) 10 12 ns
RAD (FPM) 13 25 13 30 ns 'WRH -8 8 ns
'RAD (EDO) 10 25 10 30 ns ‘WRP 12 12 ns
mi?:;x_) Rev. 1295 6" 1 3 2 Micron Technology, Inc., reserves the right to change products &r :g;cﬂf::tol:nzgﬂ;:ﬂ gr:!::;
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

FAST-PAGE-MODE READ CYCLE

RasP R,
Vg =¥
AAS Vi _ N ¥
fcsH tpc tRsH
\leae ReD Icas cp cas fce tcas o
== YH - - X Y
oAs Vie '_/ A K A N / / \
tar
1RAD RAL
1, 1
| 1ASR 1RAH lAsSC, tcAH 'ASC, caH ASC, can
ADDR
vip m ROW 7)@ COLUMN ,m COLUMN ,50 COLUMN ,W //// ////Xﬂ
\ : el |"—'HDS - L-—'ncs w [ RRH
l—ﬂs— tRoH— I. tRcH—] |*. RCH
v & T N/ R\ Y
| taa | taa | taa
‘ tRAC ' cea ' icpa
' cAC loFF eac loFF tcac
[~ ] —=| |=—torF

torz — |-— oLz —=| . | -— oLz —= | -—
VioH - { VALID VALID } g VALD
bQ vigL OPEN DATA # DATA X DATA

1 1
1o OE oD

ton
20| E | |-

o]
W T }/////////////x YN I,
. [//} bonT cARE

R unpEFINED

OPEN

FAST PAGE MODE
TIMING PARAMETERS

-6 -7 -6 -7
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
1AA 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 G 5 ns 'RAD 13 25 13 30 ns
'CAC 20 25 ns RAH 8 8 ns
ICAH : 15 20 ns RAL 35 40 ns
'CAS 15 10,000 [ 20 10,000 ns RASP 60 [100,000f 70 [100,000] ns
‘cLz 5 5 ns 'RCD 18 40 18 45 ns
'CP 10 10 ns 'RCH 2 2 ns
'CPA 40 45 ns 'RCS 2 2 ns
'CRP 10 10 . ns RP 40 - : 50 ns
'CSH 58 68 ns 'RRH 0 0 ns
oD 3 15 3 20 ns RSH 20 25 ns
'OE 15 20 ns
- 6-133 T e i
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MICRON

PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

EDO-PAGE-MODE READ CYCLE

tRASP Re |
ms Vi i
tcsH tpc RSH
i crp tReD cas tep cas tcp icas tcp i
=W/ \ 1 1 i i / /] A
ag 'RAL
tRAD tacH 1ACH tACH
tASR tRAH tasc toaH tasc tcar, tasc toad
ADDR ¥:{' ‘:@(‘ ROW ‘:@; COLUMN Eq / 03 COLUMN W / @3 COLUMN EW / M ROW
I.'ﬁp.l Ml I*&l | tron
e V:E £222? NOTE 1 W taa ‘RRH %
A tAa tcrPa
Rac crPa tcac
tcac tcac Iolz—>] e
I . ‘COH] toEHe rort
oo Vg TR R AN s
' - toe_| oo - oo,
— = toes o
= W T N e 1 = W
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

‘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 'OEP 10 10 ns
'ACH 15 15 ns 0ES 5 5 ns
AR 43 48 ns OFF 5 20 5 20 ns
'ASC 2 2. ns PC 25 30 ns
'ASR 5 5 . ns RAC 60 70 ns
'CAC 20 25 - ns RAD 10 25 10 30 ns
{CAH 15 17 ns tRAH 8 8 ns
ICAS 12 10,000 12 10,000 | ns 'RAL 35 40 ns
ICLZ 2 2 ns 'RASP 60 [125,000] 70 [125,000| ns
'COH 5 5 ns ‘RCD 12 40 12 45 ns
tcp 10 10 ns tRCH 2 ) 2 ns
'CPA 40 45 ns 'RCS 2 2 ns
'CRP 10 10 ns RP 40 50 ns
'CSH 48 53 ns ‘RRH 0 0 ns
‘oD 0 15 o] 15 ns ‘RSH 18 20 .ns
'OE 15 20 ns ‘WRH 8 8 ns
'OEHC 10 10 ns ‘WRP 12 12 ns
MT8D264(X) Micron Technalogy, Inc.. reserves the right to change products or specifications without notice.
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

FAST-PAGE-MODE EARLY-WRITE CYCLE

tRASP |~'RP |
s M N / N
tcsH trc AsH
| _tcRp tRCD tcas tcp tcas tcp tcas L
|
el R\ » N 7 N 4
AR
tRAD RAL
1 tasr 'RAH tasc tcAH tasc lcAH_ | tasc tcAH i Z
Aoor VM m ROW :5@1‘ COLUMN W /){i COLUMN COLUMN w / / 4>< ROW m
towL | fowe | fow | ’
wes twcH ! twos twon ' twos woH '
twp twp twe
— v
i e | i
tweR 'RWL
tDHR ' U
‘os pH ps bH ips IbH m
[sle} ¥:8{‘ /’{// / / // % VALID DATA @ VALID DATA m VALID DATA % >
SE VM -~ g
= W I LTI 7 Wi i
DON'T CARE _:
&%) unoerinen g
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
CAH 15 20 ns RASP 60 100,000 70 100,000 ns
ICAS 15 10,000 20 10,000 ns 'RCD 18 40 i8 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
PC 35 40 ns

MTBD264(X)
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PRELIMINARY
MICRON MT8D264(X)

2 MEG x 64 DRAM MODULE

EDO-PAGE-MODE EARLY-WRITE CYCLE

'RASP - AP

|
s v o ! ZL J\
tesH tpc tasH
i erp RCo cas cp cas tcp icas 1. tor |
TR Vi N\ b il g iy 14 % J\
tAR tact
'RAD tacH tacH tRAL
Z tASR 'HAH_ tasc 1CAH tasc tCAH_, tasc tCAH
I coon i %l‘\ ROW ’L@{ COLUMN E(:/Z{ {Z’Z}g: COLUMN )IEW/ /// %i COLUMN ’W // / W ROW
E towL | towr | towL. ]
wos twen ' wes WOH ' wes tweH '
| WRP || WRH twp wp twp
| | .
I — v
Ve W e | XA W, ! T,
twer tRwL |
DHR ) '
tos oH ‘s bH 'ps oH

D

=)

¥:8'L‘ ////////////////////// VALID DATA @( VALID DATA m VALID DATA W

B
V/ pon'T cARE

UNDEFINED

WWIa NvHa

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, i

EDO PAGE MODE
TIMING PARAMETERS
-6 -7 ) -6 -7

SYM - MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
IACH 15 15 ns 'RAD 10 25 10 30 ns
AR 1 43 48 ns IRAH 8 8 ns -
'ASC 2 2 ns RAL 35 40 ns
'ASR 5 5 ns 'RASP 60 (125,000 70 [125,000{ ns
'CAH 15 17 ns 'RCD 12 40 12 45 ns
'CAS 12 10,000 12 10,000 ns ‘RP 40 50 ns
‘cP 10 10 ns 'RSH 18 20 ns
ICRP 10 10 : ns RWL 20 20 ns-
CsH 48 53 ns WCH 15 17 ns
fcwL 15 15 : ns WCR 43 53 ns
'DH 15 17 ) ns WCSs ] 2 2 ns
DHR 45 55 ns wp 10 12 ns
DS -2 2 ns ‘WRH 8 8 ns
PC 25 30 ns WRP 12 12 ns

m:lgz;:éx_) Rov. 12195 6_ 1 36 Micron Technology, Inc., resarves the right to change plwum&;:;cﬂ::?‘r;smgr;m:x
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PRELIMINARY
MICRON MT8D264(X)

2 MEG x 64 DRAM MODULE

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

RWC

ms W ; ' J A
o Y /|
| tASR | ?;2: tasc :2:: |

ADDR ¥{E mi ROW CIOLUMN lgw // //// /////// //l//////// / /A/M
tRcs ! ‘:xs . :&_

W Y - | 7 ‘ N J/ T,

' s, IDH,
oz — | le-25, |
VioH — |
[ore) v{8{‘ E PEN ( VALDD gyr W VAUDDy ) OPEN

‘o top, [
I._ﬁ_, I OEH |
R 7 i

DON'T CARE

R unpeFiNED

Q|
m

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
AWD 57 62 ns RAH 8 8 ns
ICAC 20 25 ns 'RAL 35 40 ns
{CAH 15 20 ns 'RAS 60 10,000 { 70 10,000 ns
'CAS 15 10,000 | 20. | 10,000 ns ‘RCD 18 40 18 45 ns
‘Cclz 5 5 ns RCS 2 2 ns
'CRP 10 10 ns RP 40 50 ns
'CSH 58 68 ns 'RSH 20 25 ns
tCWD 42 47 ns 'RWC 155 185 ns
fCWL 15 20 ns 'RWD 87 97 ns
DH 15 20 ns 'RWL 20 25 ns
DS -2 -2 ns twp 10 15 ns
oD 3 15 3 20 ns

lgl';ggz’:éx_) Rov. 19705 6_ 1 37 Micron Technology, inc., reserves the right to change products or specifications withaut natice.
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)
s W i . J \__
lesH
f teRP. tRCD ‘%:
[ ™~ ran [ tasc can .
ApoR VM m ROW W Cli)]TUMN — K/ / % RoW
—_J I 'Ros ! tlcwn ‘#—I I
| wep | | iwak | l WD W

U/ oontcare
B unoermep

2
=]
]
m

1. ﬂoughw 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.

WINIQ NVHAd |I M3N

EDO PAGE MODE

TIMING PARAMETERS
-6 -7 -6 -7

SYM MIN MAX MIN MAX | UNITS | sYym MIN MAX MIN MAX | UNITS
TAA ] 35 40 | ns 'OE 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
TAWD 57 62 ns 'RAL 35 40 ns
ICAC 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 hs
‘CLz 2 2 ns ‘RP 40 50 ns
'CRP 10 10 ns tRSH 18 20 ns
'CSH 48 53 . ns tRWC 150 175 ns
ICWD 37 42 ns ‘RWD 82 92 ns
CwWL 15 15 ns tRWL 20 20 ns
'DH 15 17 ns Wp 10 12 ns
DS -2 -2 ns WRH 8 8 ns
10D 0 15 0 15 ns WRP 12 12 | ns

MTBD264(X) 6 1 38 Micron Technology, Inc., maen;es the right to change products or specilications without notice.
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: » , , PRELIMINARY
MICHDN MT8D264(X)

2 MEG x 64 DRAM MODULE

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

. trasp ap
s v ZI k
tcsH tpc /tPRWG NOTE 1 lasH
i toRe. tRCD cas e toas fep 'cAs. cp
V| = S S /
R / ;I \
tan :
tRAD. RAL
| ASR, ‘RAH, \ lasg TcAH . lasgi|, ‘AW | 'Asc‘ fean | I
v
aooR m ROW m COLUMN Y, coLuMN X7 cowmn X777 T/ _eaw

wap | [ twrd |

oa ‘\f{g” =

W77

al

[//] oonT care

B unoermeD

NOTE: 1. 1PC 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 DRAMs.

WWIA Nvdd I M3N

FAST PAGE MODE
TIMING PARAMETERS
] -7 -6 -7

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
1AA 35 40 ns 'OE 15 20 ns
AR 48 53 ns 'OEH 13 13 ns
'ASC 2 2 ns PC 35 40 ns
'ASR 5 ] 5 ns PRWC 87 97 ns
tAWD 57 62 ns RAC 60 70 ns
'CAC 20 25 ns 'RAD 13 25 13 30 ns
'CAH 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
‘cp 10 10 ns tRCD 18 40 18 45 ns
'CPA 40 45 ns ‘RCS 2 2 ns
ICRP 10 10 ns 'RP 40 50 ns
'CSH 58 68 ns 'RSH 20 25 ns
'CWD 42 47 ns 'RWD 87 97 ns
ICwWL 15 20 ns RWL 20 25 ns
DH 15 20 ns WP 10 15 ns
DS -2 -2 ns WRH 8 8 ns
'0D 3 15 3 20 ns wrp 12 12 ns

DS, pr — v, 12195 6-139 O . O e B S am: Mo Tochnology 1.
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MT8D264(X)
2 MEG x 64 DRAM MODULE

PRELIMINARY

WINId NVHAd IMHN

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

tRasP

tRP
— Vi = )L:(
s vy
losH, tec /teAwe NOTE T RSH
I ‘crp 'RCD _ Icas ‘ep tcas ep ‘cas ep
G W T ] I g
‘AR
'RAD
| tASR, RAR, Iasg
apoR VM m ROW }@( coLuMn
]
'acs|
-2 |
twrp || twRH
| ~—]
e V)
WE UH
WLl | |
RAC .
1CAC ~o|
o1z |
oo VigH =
et 7]
v
= W7 TN 7

NOTE: 1. 'PCis 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

DON'T CARE

B unoeriven

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
1AA 35 ’ 40 ns 0E 15 20 ns -
AR 43 48 ns 0EH 10 10 ns
ASC 2 2 ns tpc .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
'CAH 15 17 ns tHAH 8 8 ns
'CAS 12 10,000 12 10,000 ns 'RAL 35 40 ns
‘CLz 2 1 2 ns 'RASP - 60 |125000{ 70 |125,000| ns
iCP 10 10 ns 'RCD 12 40 12 45 ns
'CPA 40 45 ns ‘RCS 2 2 ns
'CRP 10 10 ns RP 40 50 ns
ICSH 48 53 ns 'RSH 18 20 -ns
'CWD 37 42 ns RWD 82 92 ns
'CWL 15 15 ns RWL 20 20 ns
DH 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
DStore Rov. 1265 6-140 O T T e B o soemroians
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

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

tRASP

\ \
s V- ! ,ZI‘ ’l\ .
teshH
g tpg 'RSH
crpP tRCD tcas tee lcas , tcp tcAs tee
T Y- i ) N f ! ~
tAR tRAL |
RAD tacH '
|'A5R tRAHl tasc tCAH i‘Asc toan l tASC ‘cAHi
woon T _von KT o H77xcommer WA soummn T o
twrp 'wm—cl |'RCS 1RCH-~ l" twes weH
a7/ I/ w A Jf
[ [ | ‘cea
|fexc laao_ tos || ton
lcon twhHz | o ]
oo Vg SENTTTTTIS A Gl
toe
_ -—
R )

DON'T CARE

B unoerined

WINIa NvHad lMEN

NOTE: 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.
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 PC 25 30 ns
TACH 15’ 15 ns tRAC 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 60 125,000 70 125,000 ns
'CAH 15 17 ns 'RCD 12 40 12 45 ns
ICAS 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
ICPA ] 40 45 ns RSH 18 20 ns
'CRP 10 10 ns 'WCH 15 17 ns
'CSH 48 53 ns WwCs 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

D5 R, 12785 6-141 T B e e P 1065, Mioron Tochnology Ine.
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

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

WINId Nvdd I M3N

'RASP 1 RP__,
—
ms W N ;
tRsH
lesH tpc |
i fchp RCD tcas ‘cp - tcas top |
o VD F } N /7 \l
tar
'RAD 'RAL
tasr tRAH tasc tcaH tasc tcAH
ADDR 3'“ - ROW )@g coLl W//%
it UMN ] COLUMN // / ROW
| 1T towr |
tRes RwL
. 1 e
twes weH
WE VIH < Q ‘
we i . ! A
’ CAG NOTE 1
toiz toFF ¥ . tps || ton
=1 | 1k
ba 3gf: OPEN %;"D‘}.}R $—§ VALIDDATA
I
tRAC
RN
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 'PC 35 40 ns
AR 48 53 ns RAC 60 70 ns
'ASC 2 2 ns 'RAD 13 25 13 30 ns
IASR 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
'CLz 5 5 ns RCS 2 2 ns
‘CP 10 10 ns 'RP 40 50 ns
'CRP 10 10 ns ‘RSH 20 25 ns
'CSH 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 :
MTBD264(X) Micron Technology, Inc., reserves the right to change products or spacifications without notice.
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

s wH - N
tcsH
CRP. 'RCD tcas tcp
E ! /] i
taR
'RAD .
tasR tRAH tasc icaH tAsC
ADDR zlf :////»ZE ROW ;mz COLUMN i COLUMN
twap || twar ros | 'ReH  twpz  tRes
4 l B 1 4—-——»«-—»|<——>
=y - \ £
" V:E JM LNOTE1 t
AA
| trac
' tcac
torz twHz torz
DQ ‘\58{* ~ ’ OPEN VALID DATA E—-OPEN——@
» tOE |
. T,
DON'T CARE
m UNDEFINED
NOTE: 1. Although WE is.a “don’t care” at RAS time during an access cycle (READ or WRITE), the sysiem designer should irﬁplement »

EDO READ CYCLE

(with WE-controlled disable)

WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

EDO PAGE MODE
TIMING PARAMETERS

-7

-6 . -B -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
'ASC 2 2 ns 'RAD 10 25 10 30 ns
tASR 5 5 ns 'RAH 8 8 ns
ICAC 20 25 ns 'ACD 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
‘cLz 2 2 i ns WHZ 2 18 2 20 ns
cP 10 10 ns wpz 10 12 ns
ICRP . 10 10 ns WRH 8 8 ns
'CSH 48 53 ns WRP 12 12 ns
oD 0 15 0 15 ns

MTBD264(X)
DM59.pmS5 — Rev. 12/95

6-143

Micron Technology, Inc., reserves the right lo change products or spacifications without notice.
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PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

RAS-ONLY REFRESH CYCLE
ms i i Jz N
| ‘chRP ) / ml.
e x;f :J as RAH
woor Vit 777777% row KU ” Row
* ¥8r . _ twae tWRH o wRP || WRH

e g i e LTI N

///] ponT care
B unoerinep

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

WNId NvHd I M3N

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 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
DMBS P Rov, 12195 6-144 . O g o08: Mirun Toshmoioay b
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PRELIMINARY
MT8D264(X)

2 MEG x 64 DRAM MODULE

PRESENCE-DETECT READ CYCLE 3¢

FoE Wi T N L‘
tPp |<—> 'PDOFF
Po1eDe VI N VALID PRESENCE-DETECT V7
CBR REFRESH CYCLE 34
(Addresses, OE = DON'T CARE)
Rp tRAS trp ‘RAS
R i N ] i /
tRPC
_top |, tosm CHR 'RPC, 1gsr || toHR
o v o j’ i /L ' 15 L
ba xglil = OPEN |
| WRP 'WRHi | twRp ’wmn .
W& N I weves XTI R
[/} ponT care
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.
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
ICHR (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
ICSR 7 7 ns RPC (EDO) 5 5 ns
PD 10 10 ns WRH 8 8 ns
PDOFF 2 2 ns ‘WRP 12 12 ns
g‘ruaml?mx_) Rov. 1206 6' 1 45 Micron Technology, Inc., reserves the right to change pmduqs&m?m:g;ﬁ:
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WINIQ WYHa I M3N

PRELIMINARY

MT8D264(X)
2 MEG x 64 DRAM MODULE

MICRON

HIDDEN REFRESH CYCLE20.3¢
(WE = HIGH; OE = LOW)

tre
tRAS . ‘P RAS
me W ) zl‘—’ | S
I tcrp tReD tRSH tCHR
VA 7 b
tAR ‘
tRAD tRAL
tasr tRaH i tasc caH '
ADDR 3:?:@;: ROW ' coLumn 7W
| 1
' 1::c .
tcac N i
oz
bDQ V}St' =z OPEN . m VALID DATA 75— OPEN—
1o ‘ o
_ - . 1
R, e )V////////////

‘ DON'T CARE

B2 UNDEFINED

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 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
tASR 5 5 ns tRAD (FPM) 13 25 13 30 ns
tCAC 20 25 ns 'RAD (EDO) 10 25 | 10 30 ns
'CAH (FPM) 15 20 ns ‘RAH 8 8 ns
'CAH (EDO) 15 17 ns 'RAL 35 40 ns
CHR (FPM) 13 13 ns 'RAS 60 10,000 70 10,000 ns
'CHR (EDO) 8 10 ns | 'RC (FPM) 110 130 " ns_ .
ICLZ (FPM) 5 - 5 ns . 'RC (EDO) 105 125 | ns .
ICLZ (EDO) 2 2 ns 'RCD (FPM) 18 40 18 45 ns
'CRP 10 10 ns 'RCD (EDQ) 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
'OE 15 20 ns 'RSH (EDO) 18 20 ns
DhSB o Rev. 12195 6-146 T T O B aag, Wton Toehnovoty. b
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