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PRELIMINARY

MTt8LO(T)472(X)(S}
4 MEG x 72 DRAM MQDULE

DRAM
MODULE

4 MEG x 72

32 MEGABYTE, ECC, 3.3V, OPTIONAL
SELF REFRESH, FAST PAGE OR EDO
PAGE MODE

SEATURES

» JEDEC- and industry-standard ECC pinoutina
168-pin, dual-in-line memory module (DIMM)

» High-performance CMOS silicon-gate process

» Single +3.3V 0.3V power supply

» All device pins are TTL-compatible

» Low power, 18mW standby; 3,240mW active, typical

» Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR),
HIDDEN,; optional Extended and SELF REFRESH

+ Allinputs are buffered except RAS

» 2,048-cycle refresh distributed across 32ms or
2,048-cycle Extended Refresh distributed across 128ms

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

« 5V tolerant I/ Os (5.5V maximum VH level)

OPTIONS MARKING
* Timing
60ns access -6
70ns access 7
» Components
SQOJ D
TSOP DT
+ Packages
168-pin DIMM (gold) G
+ Access Cycle
FAST PAGE MODE Blank
EDO PAGE MODE X
+ Refresh
Standard/32ms Blank
SELF REFRESH/128ms S
KEY TIMING PARAMETERS
EDO option

SPEED 'RC 'RAC 'PC 'AA 'CAC ICAS

-8 110ns 60ns 25ns 35ns 20ns 10ns

-7 130ns 70ns 30ns 40ns 25ns 12ns

FPM option

SPEED 'RC 'RAC 'PC AA 'CAC 'RP

-6 110ns 60ns 35ns 35ns 20ns 40ns

-7 130ns 70ns 40ns 40ns 25ns 50ns

PIN ASSIGNMENT (Front View)

168-Pin DIMM
(DE-15) SOJ version
(DE-16) TSOP version

Hinn=nu

o (AT TR, T ©
PIN#] SYMBOL [PIN#] SYMBOL | PIN #] SYMBOL |PIN #] SYMBOL
1 | Vs |43 ] Vs | 8 | Vs |127] Vs
2 | Doo [ a4 | OE2 | 8 | Dase | 128 | RFU
3 | D1 |45 | RASz | 87 | Dpasr [ 129 NC
4 | ooz |4 | CASS | 88 | DG38 [ 130 | NC
5 | D3 |47 | AFU_ [ 89 | DG39 | 131 | RFU
8 Vee 48 WEZ_ [ 90 Vee 132 POE
7 | D04 |40 [ Ve | 91 | Da40 |33 | Ve
8 | Dos [50 | N e | paat [ 134 NC

9 DQ6 51 NC a3 DQ42 135 NC
10 DQ7 52 DQ18 94 D043 136 DQ54
11 008 53 DQ19 95 DQ44 137 DQ55
12 Vss 54 Vss 96 Vss 138 Vss
13 0Q9 55 DQ20 97 DQ45 139 DQ56
14 DQ10 56 DQ21 98 D046 140 DQ57
15 D011 57 0Q22 99 DQ47 141 DQ58
16 DQ12 58 DQ23 100 D048 142 DQ53
17 pQ13 59 Vee 101 0049 143 Vee
18 Ve 60 DQ24 102 Vee 144 D060
19 DQ14 61 RFU 103 0Qs0 145 RFU
20 DA15 62 RFU 104 DQ51 146 RFU
21 pQ16 63 RFU 105 DAs2 147 RFU
22 DQ17 64 RFU 106 DQ53 148 RFY
23 Vss 65 DQ25 107 Vss 149 DQ61
24 NC 66 D026 108 NC 150 DQs62
25 NC 67 DQ27 109 NC 151 DQ63
26 Vce 68 Vss 110 Vce 152 Vss
27 WED 69 D(G28 111 RFU 153 DQ64
28 CASO 70 DQ29 112 NC 154 DQ6S
29 RFU 71 DQ30 113 RFU 155 0066
30 RASD 72 DQ31 114 NC 156 DQ67
31 OE0 73 Vee 115 RFYU 157 Vee
32 Vss 74 0032 116 Vss 158 0068
33 AQ 75 DQ33 117 Al 159 D069
34 A2 76 DQ34 118 A3 160 DQ70

35 Ad 77 DQ3s 119 A5 161 DQ71
36 A 78 Vss 120 A7 162 Vss

37 A8 79 PD1 121 A9 163 PC2
38 A10 80 PD3 122 NC 164 P04
39 NC 81 PDS 123 NC 165 PLB
40 Vee 82 PD7 124 Voo 166 PC8
41 RFY 83 [aly} 125 RFU 167 [Io}

42 RFU 84 Vee 126 80 168 Vee
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PRELIMINARY
MT18LO(T}472(X¢)(S)

4MEG x 72 DRANM MOOULE

V/ALID PART NUMBERS

DESCRIPTION
4 Meg x 72 ECC, FPM, TSOP

PART NUMBER
MT18LDT472G-xx

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

MT18LDT472G-xx X
MT18LDT472G-xx S
MT18LDT472G-xx XS
MT18LD472G-xx
MT18LD472G-xx X
MT18LD472G-xx S
MT18LD472G-xx XS

4 Meg x 72 ECC, EDO, TSOP

4 Meg x 72 ECC, FPM, TSOP, S*
4 Meg x 72 ECC, EDO, TSOP, S*
4 Meg x 72 ECC, FPM, SOJ

4 Meg x 72 ECC, EDO, SOJ

4 Meg x 72 ECC, FPM, SOJ, §*
4 Meg x 72 ECC, EDO, SOJ, S*

S = SELF REFRESH

GENERAL DESCRIPTION

The MT18LD(T)472(X)(S) is a randomly accessed 32MB
solid-state memory organized in a x72 configuration. It is
specially processed to operate from 3.0V to 3.6V for low-
voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 22 address bits, which are entered 11
sits (A0 /B0-A10) atatime. Two copies of address 0 (AOand
BO) are defined to allow maximum performance for 4-byte
applications which interleave between two 4-byte banks.
A0 is common to the DRAMs used for DQO-DQ35, wlu_'liBO
is common to the DRAMSs used for DQ36-DQ71. RAS is
used to latch the first 11 bits and CAS the latter 11 bits.

READ and WRITE cycles are selected with the WE input.
A logic HIGH on WE dictates READ mode while a logic
LOW on WE dictates WRITE mode. During a WRITE cycle,
data-in (D) is latched by the falling edge of WE or CAS,
whichever occurs last. EARLY WRITE occurs when WE
goes LOW prior to CAS going LOW, and the output pin(s)
remain open (High-Z) until the next CAS cycle.

FAST PAGE MODE

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

EDO PAGE MODE

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

CAS.EDO-PAGE-MODE DRAMSs operate similarto FAST-
PAGE-MODE DRAMSs, except data will remain valid or
become valid after CAS goes HIGH during READs, pro-
vided RAS and OE are held LOW. If 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 OE is toggled or
pulsed after CAS goes HIGH while RAS remains LOW,
data will transition to and remain High-Z.

If the DQ outputs are wire OR’d, OE must be used to
disable idle banks of DRAMs. Alternatively, pulsing WE to
the idle banks during CAS HIGH time will also High-Z the
outputs. Independent of OE control, the outputs will dis-
able after 'OFF, which is referenced from the rising edge of
RAS or CTAS, whichever occurs last (reference the
MT4LC4MA4ES(S) DRAM data sheet foradditional informa-
tion 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 powerand executing any RAS cycle (READ,
WRITE) or RAS refresh cycle (RAS ONLY, CBR or HID-
DEN) so that all combinations of RAS addresses (A0/BO-
A9/A10) are executed at least every 'REF, regardless of
sequence. The CBR REFRESH cycle will invoke the internal
refresh counter for automatic RAS addressing.

An additional SELF REFRESH mode is also available.
The “S” version allows the user the option of a fully static
low power data retention mode, or a dynamicrefresh mode
at the extended refresh period. The module’s SELF RE-
FRESH mode is initiated by executing a CBR REFRESH
cycle and holding RAS LOW for the specified 'RASS. Addi-
tionally, the “5” version allows for an extended refresh rate
of 62.5us per row if using distributed CBR REFRESH. This
refreshrate canbe applied during normal operation, as well
as during a standby or extended refresh mode.

The SELF REFRESH mode is terminated by driving RAS
HIGH for the time minimum of an operation cycle, typically
'RPS. This delay allows for the completion of any internal
refresh cycles that may be in process at the time of the
RASLOW-to-HIGH transition. Ifthe DRAM controller uses
adistributed CBR REFRESH sequence, aburst refreshis not
required upon exiting SELF REFRESH mode. However, if
the DRAM controller utilizes RAS ONLY or burst refresh
sequence, all 2,048 rows must be refreshed within 300us
prior to the resumption of normal operation.
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PRELIMINARY
ME18ED(TJA72Z(X)(Sk

4 MEG x 7ZDRAM MQDULE

FUNCTIONAL BLOCK DIAGRAM

DQo - DA3 DQ4 - DQ7 DQas - DA DQ12 - DQ15 DQ16 = DQ19 0Q20 - DQ23 DQ2s4 - DQ27 DQ28 - DQ3 DQ32 - DQ3s
‘DD Ao DOV-4 ag DQ1-4 a0 DQt-4 a0 0G1-4 ag DQ1-4 ap DQ1-4 a0 DQ1-4 a0 DQ1-4 ag DOV 4
Wee —{Q\ﬁ wE wE " wE wE wE wE wE wE
— . ur — uz2 —_ u3 — U4 . us — us — uz — e _— us
GEo @ CE GE OE GE CE B€ GH 3€ GE
AASO FAS Aas RAS s RAS RAS RAS g AAS
b TAS A1-A10 TAS A1-A TaS A1-A10 TAS A1-A10 CAS A1-A10 TAS A1-A1 CAS A1-A1 CAS A1-A CAS A1-A10
A0
A10-A1

al DQ36 - DQ39 DG4 - DQ43  DQ4s - DQ47 D048 - D51 DQs2 - DAs5  DQs6 - DAsSS

DQ60 - 0Q63 DQ64 - DQ67 DQ68 - DQ71

TR T VTR T 1T TR 11

Hi i i

80 DQ1-4 A0 DQ1 -4 D -4 A0 DQ1-4 ap DQ1-4 A0 DQ1-4 0Qt-« AoDQ"‘
WEz WE WE WE WE WE WE WE WE WE
— uto _ un __ umn2 w3 . U4 . uis __ us _ iz _ uis
o2 OF OE 3 3 CE OE GE [ GE
RASZ RAS RAS RS RAS RAS RAS RAS AAS Aas
[ CAS A1-A10 CAS A1-A CAS A1-A10 CAS A1-A CAS A1-A10 CAS A1-A10 CAS A1-A10 TASA1-A CASA1-A10
4 Meg x 72 - MT18LD(T)472G(S)
PRESENCE. U1-U18 = MT4LC4M4B1(S) FAST PAGE MODE
DETECT PD1-PDB 4 Meg x 72 - MT18LD(T}472GX(S)
U1-U18 = MT4LC4M4EB(S) EDO PAGE MODE
POE

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

MT$8LD(M4721X1E) 3
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PRELIMINARY

METSLO(T)472(X)(S):
4 MEG: x 72 DRAM MQDULE

1IN DESCRIPTIONS

PIN NUMBERS

SYMBOL

TYPE

DESCRIPTION

30, 45

RASQ, RAS2

Input

Row-Address Strobe: RAS is used to clock-in the 11 row-
address bits. Two RAS inputs allow for one x72 bank or
two x36 banks.

28, 48

CASO, CAS4

Buffered Input

Column-Address Strobe: CAS is used to clock-in the 11
column-address bits, enable the DRAM output buffers
and strobe the data inputs on WRITE cycles.

27,48

WEO, WE2

Buffered Input

Write Enable: WE is the READ/WRITE control for the DQ
pins. WEQ controls DQO-DQ35. WE2 controls DQ36-
DQ71. 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

Buffered Input

Output Enable: OE is the input/output control for the DQ
pins. OEQ controls DQO-DQ35. OE2 controls DQ36-DQ71.
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 DRAMs used for
DQO0-DQ3S while BO is common to the DRAMs used for
DQ36-DQ71

2-5,7-11,13-17,18-22,
52-53, 55-58, 60, 65-67,
69-72,74-77,86-89,
91-95,87-101,103-106,
136-137,138-142,
144,149-151,1563-156,
158-161

DQ0-DQ71

Input/
Output

Data I/O: For WRITE cycles, DQ0-DQ71 act as inputs to
the addressed DRAM location. For READ access cycles,
DQO-DQ71 act as outputs for the addressed DRAM
location.

79-82, 163-166

PD1-PD8

Buffered
Output

Presence-Detect: These pins are read by the host system
and tell the system the DIMM's personality. They will be
either driven to Von (1) or they will be driven to VoL (0).

29, 41-42, 47, 61-64, 111,
113,115,125, 128, 131,
145-148

RFU

RFU: These pins should be left unconnected
(reserved for future use).

6, 18, 2€, 40, 48, 59, 73,
84, 90, 102, 110, 124,
133, 143, 157, 168

Vce

Supply

Power Supply: +3.3V = 0.3V

AT1ALDM472(X}(S)
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PRELIMINARY
ME18ED(T}472(X)(S}

4 MEG x 72 BRAM MQDULE

>IN DESCRIPTIONS (continued)

PIN NUMBERS SYMBOL TYPE DESCRIPTION
1,12, 23, 32, 43, 54, Vss Supply Ground
68, 78, 85, 96, 107, 116,
127,138, 152, 162
83, 167 IDO, iD1 Output iD bits: IDO = DIMM type. ID1 = Refresh Mode. These
pins will be either left floating (NC) or they will be
grounded (Vss).

132 PDE Input Presence-Detect Enable: PDE is the READ control for the
buffered presence-detect pins.
24-25, 39, 50-51, NC — No connect

108-109, 112, 114,
122-123, 129, 130,
134-135, 150, 161

TRUTH TABLE

ADDRESSES DATA-IN/QUT
FUNCTION RAS | TAS WE OF | PDE 'R 'c DQ0-71
Standby H H—X X X X X X High-Z
READ L L H L X ROW | COL Data-Qut
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
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
SELF REFRESH (S version) H—L L H X X X X High-Z
READ PRESENCE-DETECTS X X X X L X X Not Affected

MT18LDMA4T20EY 5 Micron Techinology, inc., reserves the nght 1o cNange Products of SPECTCations wihowt notice
DM48 pmS - Rev 495 £1995 Micron Technology. Inc



PRELIMINARY

PRESENCE-DETECT TRUTH TABLE

CHARACTERISTICS PRESENCE-DETECT PIN (PDx)
Madule Module Row/Column iD0
Organization Addresses

Density

‘No module mstaﬂed :

¥512
1 Meg x64/72/80

al Meg X 64/72/80

« 32MB 4 Meg x 84/72/80 12*/1 1*
64MB | 8Meg x 64/72/80 120
Page Mode Fast Page Mcde
EDO Page Mode

Access Timing

70ns

60ns

T T Eors L.

Retresh Control

Standard

Self

Data Width, Parity

" ‘x64, No Parity |

X72, Périty L

x72, ECC

" x80,ECC™

NOTE: Vss=

ground; 0 = Vo, *

= VoH.

* This addressing includes a recundant acdress to allow mixing of 12/10 and 11/11 DRAMs with the same presence-
detect setting. The MT18_D(T)472 uses 11/11 DRAMSs.

MTIRLLIM A D 0
DMan pmy  Rey 499

Micr  TecnDUROQY NS =Serves e g 1) L 1ange SIGAUCTS O SPeCTICATINS ~aMowt At &
CI395 Micton Technorasy  nc



PRELIMINARY
MT18ED(T)472(X)(S}

4 MEG x 72 O0RAM MAQDULE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 6, 7) (Vcc = +3.3V £0.3V)

F’ARAMETERICONDITION SYM MIN MAX | UNITS | NOTES

! Supply Voltage Vce 3.0 3.6 \';
nput High (Logic 1) Voltage, all inputs Vi 2.0 5.5 vV

| nput Low (Logic 0) Voltage, all inputs ViL -1.0 0.8 vV
INPUT LEAKAGE CURRENT CASQ, CAS4
Any input OV = Vin s 5.5V AO0-A10,BO,PDE| In -2 2 nA
(All other pins not under test = 0V) for each package input | WEG, 2, OEO, 2

I RASO, RAS2 h2 -18 18 uA
OUTPUT LEAKAGE CURRENT DQo-DQ71, loz -10 10 uA
{(Q is disabled; 0V = Vour =< 5.5V) for each package input | PD1-PD8
OUTPUT LEVELS Vo 2.4 vV
Output High Voitage (louT = -2mA)
QOutput Low Voltage (lout = 2mA) Vou 0.4 \Y

MAX

PARAMETER/CONDITION SYMBOL | SIZE -6 -7 UNITS | NOTES
STANDBY CURRENT: (TTL) lcct |32MB| 32 32 mA 28
(RAS = CAS = ViH)

| STANDBY CURRENT: (CMOS) lcc2  |32MB 9 9 mA 28
(RAS = CAS = Vcc -0.2V) lcc2 [3oMmB| 2.7 27

(S only)

OPERATING CURRENT: Random READ/WRITE 34
Average power supply current lcca |[32MB| 2,160 | 1,980 mA >
(RAS, CAS, Address Cycling: 'RC = 'RC [MIN]) 28,32
OPERATING CURRENT: FAST PAGE MODE 34
Average power supply current : lcca |32MB| 1,620 | 1,440 | mA .y
(RAS = ViL, CAS, Address Cycling: tPC = tPC [MIN]) 28,32
OPERATING CURRENT: EDO PAGE MODE (X version only) Iccs 34
Average power supply current (X only) |32MB| 1,980 | 1,800 mA P
(RAS = ViL, CAS, Address Cycling: tPC = tPC [MIN]) 28,32
REFRESH CURRENT: RAS ONLY 3 28
Average power supply current lcce 132MB| 2,160 | 1,980 mA o
(RAS Cycling, CAS = Vin: tRC = 'RC [MIN]) 32
REFRESH CURRENT: CBR 35
Average power supply current lcc7 [32MB| 2,160 | 1,980 | mA e
(RAS, CAS, Address Cycling: 'RC = tRC [MIN]) 28
REFRESH CURRENT: Extended (S version only)
Average power supply current; CAS = 0.2V or CBR cycling; RAS = lccs [32MB| 5.4 5.4 mA | 3,5,
IRAS (MIN); WE= Vcc -0.2V; A0/B0-A10, OE and Din = Vec -0.2V (S oniy) 31
or 0.2V (Din may be left open); {RC = 62.5us
REFRESH CURRENT: SELF (S version oniy)
Average power supply current; CBR cycling with RAS = tEA_SS lcce |32MB| 5.4 5.4 mA | 5,36
(MIN) and CAS held LOW; WE = Vcc -0.2V; A0/B0O-A10, OE and (S only)
Din = Vee -0.2V or 0.2V (Din may be left open)

MT18LD(M 4720005 7
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PRELIMINARY

MEtSLO(EA72(X)(S)
4 MEG x 72 DRAM MODULE

~ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under “Absolute Maxi-

Voltage on Vcc Pin Relative to Vss ................. -1V to +4.6V mum Ratings” may cause permanent damage to the device.

Voltage on Inputs or I/ O Pins This is a stress rating only and functional operation of the

[.elative t0 VSS .oierereeeeceecrvencecseneeniecnes -1Vto +5.5V device at these or any other conditions above those indi-

Operating Temperature, T, (ambient) ......... 0°C to +70°C cated in the operational sections of this specification is not

¢ torage Temperature (plastic) .........cccoewe...c -35°C to +125°C implied. Exposure to absolute maximum rating conditions

['oWer DiSSIPAHON cvvcuuuurnerermessressreessassieonsseseseesraceoneins 18W for extended periods may affect reliability.

¢ hort Circuit Output Current ... 50mA

CAPACITANCE
PARAMETER SYMBOL | MIN MAX | UNITS | NOTES
Input Capacitance: A0-A10, BO, PDE Ci 9 pF 2
input Capacitance: WEO, WE2, OEQ, OE2, CASO, CAS4 Ciz 9 pF 2
Input Capacitance: RASQ, RAS2 Ci 70 pF 2
Input/Output Capacitance: DQO-DQ71 Cio 10 pF 2
Qutput Capacitance: PD1-PD8 Co 9 pF 2

*AST PAGE MODE

ZLECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

Notes: 6, 7, 8, 9, 10, 11, 12, 13) (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 25
Column-address hold time (referenced to RAS) ‘AR 48 53 ns 24
Column-address setup time 'ASC 2 2 ns 23
Row-address setup time 'ASR 5 5 ns 25
Column-address to WE delay time AWD 57 67 ns 23, 30
Access time from CAS 'CAC 20 25 ns 15, 25
Column-address hold time 'CAH 15 20 ns 25
CAS pulse width ICAS 15 10,000 20 10,000 ns
RAS LOW to “don't care” during SELF REFRESH 'CHD 15 15 ns 36
CAS hold time (CBR REFRESH) ICHR 8 8 ns 5,24
CAS to output in Low-Z 'cLz 5 5 ns 23, 33
| CAS precharge time 'cp 10 10 ns 16
Access time from CAS precharge ICPA 40 45 ns 25
CAS to RAS precharge time 'CRP 15 15 ns 25
CAS hold time 'CSH 58 68 ns 24
CAS setup time (CBR REFRESH) 'CSR 12 12 ns 5,23
CAS to WE delay time 'CWD 42 47 ns 23, 30
Write command to CAS lead time 'CWL 15 20 ns
Data-in hold time 'DH 15 20 ns 25, 29
Data-in hold time (referenced to RAS) DHR 45 55 ns
Data-in setup time DS -2 -2 ns 24,29
Output disable 'OD 15 20 ns
Output enable 'OE 15 20 ns
OE hold time from WE during READ-MODIFY-WRITE cycle 'OEH 13 18 ns 24
Cutput butfer turn-off delay OFF 5 20 5 25 ns {20,27.38

MT18LD(MA472(X0(3)
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PRELIMINARY
MT18LO(T)472(X)(S):

4 MEG x7Z DRAM MAQDULE

FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Hotes: 6,7, 8,9, 10, 11,12, 13) (Vcc = +3.3V £0.3V)

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

" PARAMETER SYM MIN MAX MiN MAX UNITS | NOTES

" BE setup prior to RAS during HIDDEN REFRESH cycle ORD 0 0 ns 20

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

" POE to valid presence-detect data 'PD 10 10 ns 35

" POE inactive to presence-detects inactive 'PDOFF 2 2 ns 34

: FAST-PAGE-MODE READ-WRITE cycle time 'PRWC 87 97 ns 23
Access time from RAS 'RAC 60 70 ns 14

" RAS to column-address delay time RAD | 13 25 13 30 ns | 18,26

[ ‘Row-address hold time 'RAH 8 8 ns 24

[ "Column-address to RAS lead time 'RAL 35 40 ns 25

[ RAS pulse width 'RAS 60 |10000] 7o [10,000]| ns

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

| &S nulse width during SELF REEBESH - 'RASS | . 100 . | 100 4t _ws .1 38




PRELIMINARY
MT18LO(T)472(X)(S}

4 MEG x 72 DRAM MOQDULE

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Hotes: 6,7,8,9,10, 11, 12, 13) (Vce = +3.3V 20.3V)

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 25

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

|~ Column-address hold time (referenced to RAS) AR 43 53 ns 24

: Column-address setup time 'ASC 2 2 ns 23
Row-address setup time 'ASR 5 5 ns 25

" Column-address to WE delay time AWD 57 67 ns 23, 30

" Access time from CAS 'CAC 20 25 ns 15, 25

" Column-address hold time 'CAH 15 17 ns 25

| CAS pulse width ‘CAS | 10 |10,000| 12 [10000| ns

[ RAS LOW to “don't care” during SELF REFRESH 'CHD 15 15 ns 36

[ TAS hold time (CBR REFRESH) 'CHR 8 10 ns | 5, 24

[ TAS to output in Low-Z 'CLZz 2 2 ns 23

" Data output hold after CAS LOW 'COH 7 7 ns 23

| TAS precharge time 'CcP 10 10 ns 16

[ “Access time from CAS precharge ICPA 40 45 ns 25, 37

[ TAS 1o RAS precharge time 'CRP | 10 10 ns 25

| TAS hold time 'CSH 48 53 ns 24

[ TAS setup time (CBR REFRESH) 'CSR 7 7 ns | 5, 23

| TAS to WE delay time 'CWD | 37 42 ns | 23,30

| “Write command to CAS lead time 'CWL 15 15 ns

| Data-in hold time tDH 15 17 ns | 25,29

I Data-in hold time (referenced ta RAS) DHR 45 55 ns

[ Data-in setup time DS -2 -2 ns 24, 29

| Output disable 0D 0 15 0 15 ns

" "Output enable '0E 15 15 ns

| OF hold time from WE during READ-MODIFY-WRITE cycle ‘OEH 8 10 ns 24

| OE HIGH hold time from CAS HIGH 'OEHC | 10 10 ns

| OF HIGH pulse width 'OEP 10 10 ns

| OF LOW to CAS HIGH setup time '0ES 5 5 ns

| "Output butfer turn-off delay 'OFF 5 20 5 20 ns |20,27.38

| OE setup prior to RAS during HIDDEN REFRESH cycle 'ORD 0 0 ns 20
EDO-PAGE-MODE READ or WRITE cycle time 'PC 25 30 ns
PDE to valid presence-detect data PD 10 10 ns 35

| PDE inactive to presence-detects inactive 'PDOFF 2 2 ns 34
EDO-PAGE-MODE READ-WRITE cycle time PRWC 77 87 ns 23
Access time from RAS RAC 60 70 ns 14
AAS to column-address delay time 'RAD 10 25 10 30 ns 18, 26
Row-address hold time 'RAH 8 8 ns 24
Column-address to RAS lead time 'RAL 35 40 ns 25
RAS pulse width 'RAS 60 10,000 70 10,000 ns
RAS pulse width (EDO PAGE MCDE) 'RASP 60 125,000 70 125,000 ns

i BAS pulse width during SELF REFRESH 'RASS 100 100 us 36
Random READ or WRITE cycle time 'RC 110 130 ns
RAS to CAS delay time 'RCD 12 40 12 45 ns 17, 26

T18LDIM4220X)(S)
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PRELIMINARY
MTT8LD(T)472(X)(S): -

4 MEG x7ZO0RAM MAQDULE

E:DO PAGE MODE
ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6, 7,8, 9, 10, 11, 12, 13) (Ve = +3.3V =0.3V)

[ "AC CHARACTERISTICS - EDO PAGE MODE OPTION -6 -7

| PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES

" Read command hold time (referenced to CAS) 'RCH 2 2 ns 19, 23

| "Read command setup time 'RCS 2 2 ns 23

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

[ Refresh period (2,048 cycles) S version 'REF 128 128 ms

[ 'RAS precharge time RP 40 50 ns

[ RAS to CAS precharge time 'RPC 0 0 ns

[ RAS precharge time during SELF REFRESH RPS 110 130 ns 36

| "Read command hold time (referenced to E_A_S_) 'RRH 0 0 ns 19

| RAS hold time 'RSH | 15 17 ns 25
READ WRITE cycle time 'RWC 155 182 ns 25
RAS to WE delay time 'RWD 82 92 ns 23, 30
Write command to RAS lead time 'RWL 20 20 ns 25
Transition time (rise or fall) T 2 50 2 50 ns
Write command hold time "WCH 15 17 ns 25
Write command hold time (referenced to RAS) WCR 43 53 ns 24
WE command setup time wcCs 2 2 ns 23
Output disable delay from WE (CAS HIGH) | ‘WHZ 2 18 2 20 ns 27
Write command pulse width wp 10 12 ns
WE pulse width for output disaole when CAS HIGH WPZ 10 12 ns
WE hold time (CBR REFRESH) WRH 8 8 ns 22, 24
WE setup time (CBR REFRESH) WRP 12 12 ns 22,23

:;LL:LS{.?{]:S(E;/{;S 1 1 Micron Technology. Inc . reserves the rgit 1o change products of specrfications without notice
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PRELIMINARY
" MTT8LO¢T)472(X)(S)

4 MEG x 72 DRAM MODUEE

MOTES

™ on

0.

1

{2

14.

15.
16.

18.

All voltages referenced to Vss.

This parameter is sampled. Vcc = +3.3V 20.3V;
f=1MHz.

Icc is dependent on cycle rates.

. Icc is dependent on output loading. Specified values

are obtained with minimum cycle time and the
outputs open.

Enables on-chip refresh and address counters.

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

. Aninitial pause of 100us is required after power-up

followed by eight RAS refresh cycles (RAS ONLY or
CBR with WE HIGH) before proper device operation
is assured. The eight RAS cycle wake-ups should be
repeated any time the '‘REF refresh requirement is
exceeded.

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

for EDO.

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

[n addition to meeting the transition rate specification,
all input signals must transit between Vi and Vi (or
between ViL and V) in a monotonic manner.

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

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

. Measured with a load equivalent to two TTL gates

and 100pF.

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

Assumes that 'RCD = 'RCD (MAX).

1f TAS is LOW at the falling edge of RAS, Q will be
maintained from the previous cycle. To initiate a new
cycle and clear the data-out buffer, CAS must be
pulsed HIGH for 'CP.

7. Operation within the 'RCD (MAX) limit ensures that

IRAC (MAX) can be met. ' RCD (MAX) is specified as a
reference point only; if 'RCD is greater than the
spedcified '/RCD (MAX) limit, access time is controlled
exclusively by 'CAC.

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

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

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

YOFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to Vos or VolL.

A HIDDEN REFRESH may also be performed after

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

OE = HIGH.

'WTS and 'WTH are setup and hold specifications for
the WE pin being held LOW to enable the JEDEC test
mode (with CBR timing constraints). These two
parameters are the inverse of 'WRP and 'WRH in the
CBR REFRESH cycle.

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 x72 mode.
The stated maximums may be reduced by approxi-
mately one-half when used in the x36 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, 'AWD and 'CWD apply to READ-
MODIFY-WRITE cycles. If 'WCS 2 tWCS (MIN), the
cycle is an EARLY WRITE cycle and the data output
will remain an open circuit throughout the entire
cycle. If 'RWD = 'RWD (MIN), 'tAWD 2 'AWD (MIN)
and 'CWD = 'CWD (MIN), the cycle is a READ-
MODIFY-WRITE and the data output will contain
data read from the selected cell. If neither of the above
conditions is met, the state of data-out is indetermi-
nate. OE held HIGH and WE taken LOW after CAS
goes LOW results in a LATE WRITE (OE-controlled)
cycle. 'WCS, 'RWD, 'CWD and 'AWD are not
applicable in a LATE WRITE cycle.

Refresh current increases if 'RAS is extended beyond
its minimum specification.

Column-address changed once each cycle.

MT-8LOMA72X . $}
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PRELIMINARY
MT18LO(TJ472(X)(S)

4 MEG x 72 DRAM MOQDULE

MOTES (continued)

33. The 3ns minimum parameter guaranteed by design. 37.'CAC (MIN), 'CPA (MIN) and 'AA (MIN) are for

3t. 'PDOFF MAX is determined by the pull-up resistor reference only to help aid the user as to when to
value. Care must be taken to ensure adequate expect the earliest data to be accessed. Only 'CAC
recovery time prior to reading valid up-level on (MAX), *CPA (MAX) and 'AA (MAX) are guaranteed.
subsequent DIMM position. 38. For FAST PAGE MODE option, 'OFF is determined

33. Measured with the specified current load and 100pf. by the first RAS or CAS signal to transition HIGH. In

25. If the DRAM controller uses a burst refresh, a burst comparison, 'OFF on an EDO option is determined by
refresh of all rows must be executed upon exiting the latter of the RAS and CAS signal to transition
SELF REFRESH. HIGH.

39. Applies to both EDO and FAST PAGE MODEs.

MT18LOM472(XHS) 1 3 Micron Technology. inc.. reserves the ngit 1o chiangs products o epecdicaions wihout nouce
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PRELIMINARY

MT18LO(T)472(X)(S)
4 MEG x 72 DRAM MQDULE
READ CYCLE?3s
:::s Rald I;
e H i X L
'ﬁz: '1] ‘RAH
N l \ 7
'RAD = TRAL i
. 'asA ‘RAH | asc | | tcan
I |

o 2 TN _r W _—ssim NI =
'__P.l__wﬁ”.l ‘__ﬁ_.l ‘ ACH

= Yo T ) ‘ AU
= Yt 7T ST,
EARLY WRITE CYCLE3®
™ xi:‘ :_————“‘ esH }_———ﬁ —_— .
. | ‘crp mco ‘cas
=W/ N
IasR 1:: tasc . ‘Can tac I
ooy :m RO m COLUMN ?W / X 0w
—
_ Whp _'_w_n:«.' we
w meﬂ XU . Y 7
‘os |, lom
SRR wwoonn K777
E W LTI i i iz, 7 G
@ DCNT 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.

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

MT18LD(M472(X1iS} 1 4 MICTOn Technowgy. INC., reserves (e gt (o change PIOTUGTS oF SPecHications wihout notice
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PRELIMINARY

MT18EO(T)a72(X)(Sk
4 MEG x 72 DRAM MODULE

MCRON

FAST-PAGE-MODE READ CYCLE

taasp LA
Fr- vl N 13 l\
csH sc 'ASH
; cre Laee) iCAS icp ‘cas ‘cp cas e,
—— Sl L
AR
'RAD RaL
| _lash 'RAH tASC CAH tAsc 'CAH tAsC tCAH
AR %{ ROW COLUMN m COLUMN {ng COLUMN WZZZZZX POW
" u'—‘ncs L*—'acs . --l [—RRH
=l | e ] e 1] =
= 2 w @ U
) AA 1
lnA:c ' tcpa ! '::A
tcac };o_gc. cac loFF teac B [
Lz —= tcLz —= ez —=
‘0 | ‘oo tog i ton ‘0E oo
& W T mm A W/W/WA
EDO-PAGE-MODE READ CYCLE
'RasP tap
R § 7
IcsH pc tRsH
__lcrp tRco lcas cp lcas cp cas cp
|
& Yy F N ] b i T R\
tan
RAD RAL
'ASR tRAH tasc leaH tasc tCaAH tasc icaH
apoR Y7 :7—/;\ﬁ ROW :)@g: coLumMN W?’/;;Z); coLuMN _‘_@‘L cowmn X117 7111117777/ maw
‘wre || 'WRH tRecs ! tacH
G 77777 - w10
tan 1aa lcpa
Rac lcpa ‘cac
lcac ‘cac oz
torz == 'CoH toEHC held
% Vg o E@L R T m bow
loe oo heid op
— Vi S ‘ces o ]
S T ST R W

NOTE:

=

OONT CARE

UNDEFINED

1. Although WE is a “don't care” at RAS time during an access cycle (READ or WRITE), the system designer
shoulc implement WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with
future EDO DRAMSs.
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PRELIMINARY
ME18LD(T)472(X)(S)

4 MEG x 7Z DRANM MODULE

FAST-PAGE-MODE EARLY-WRITE CYCLE

trasp |-RP ;
[—— - -
YOI I J l\
CSH pC ‘RSH
Icap RCD lcas tcp ‘cas cp ‘cas ‘cp
—_— VIH - F £ 3 3 3
@ v/ N , i p N / \
AR
1RAD 'RAL
L] 1RAH | lasc fcan L Jasc lcan_, ‘asc 'CAH_ |
[ l
ADOR v ROW L COLUMN COLUMN | coumN / ROW
lowt | tow, | cwL |
1
wes tweh ' wes WeH Wwes weH '
twp we we
— V¥ gi
weR 'RWL |
IpHA '
os 'oH 'os oH ‘os ‘DH

Da 3:8? ////////////////////// VALID DATA i VALID DATA m VALID DATA ’@ //////////////
R o

EDO-PAGE-MODE EARLY-WRITE CYCLE

tRASP tmp
= Wiy - 3 P
AAS ' N s N\
IcsH pc tRSH
tcre tRcD cas cp tcas tcp icas cp
s Vi - F \ \ Z b z. ! /
ViL -/ : K ﬁ / AN
tAR
lRAD tRaL
| lasr 'RAH tasc ICAH | tasc ICAH tASC tCAH_,
Vin Y
tewL | towl | towL |
1
twes twer twes 'WCH ' 'wes 'WCH !
‘wre || 'wrH twe twe wp
= Viy 7 7
WE i —/42227 NOTE 1 ! W/7/) &;Z%t W/%%;ZZ;%%%/
| WCR AwL |
| IpHA A
s | ton tos oH tos to)
)

00 xig»: :’/ZZZZQZZZZ{Z”{ VALID DATA 4}@; VALID DATA m VALID OaTA WV/////////// ////
= ' T,
DON'T CARE

B UNDEFINED

NOTE: 1. Although WE is a “don't care” at RAS time during an access cycle (READ or WRITE), the system designer
should impiement WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with
future EDO DRAMs.
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PRELIMINARY
MT18LO(T)472(X)(S)

4 MEG x7Z DRAM MOGDULE

READ WRITE CYCLE?3®
(LATE WRITE and READ-MODIFY-WRITE cycles)
MU _ Jr——\_
i" ‘cap wco cAs
CIM - N /
i 'asR tran lasc l‘:LN .
soon Vi 7T pom ) A
—— n
= Y I e ( |
o - ‘oe for [ W.OE..
& s / UL,

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

L RASP LRe
i
m U % —
“ tosH tpc /PAWC NOTE 1 o
i ‘cpe RCo L cas tcp cas ‘cp ‘cas ler
\:
= e
‘al
LL_‘ Ay
lagn : ‘aAH lasc toan 1AsC A tASC tCam '
H
xoon ¥t TN m—_;@( IO 7/ R i S
[ ] tAwWD
“ acs | m—i - tow - l—l‘;:LWL
i - ] b -]
“ WP - L wp —=l ] WP
| 'awp fawn tawD
twop ' wRH fcwo Loewp WD E
= Vin 7
R/ N/ J; S
taa tan A
‘ RAC
i
‘cac =

1
ez ~
Vi - i
o Yy ———————————ocren :

R //////1

DOMT CARE

@ UNDEFINED

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 WE HIGH for 'WRP and "WRH. This design implementation will facilitate compatibility with
future EDO DRAMs.
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PRELIMINARY
MT18ED(T)472(X)(S)

4 MEG x 72 DRAM MOQDULE

RAS-ONLY REFRESH CYCLE
(WE = DON'T CARE)

'RC
RAS tap

—_— Y = 3
RS v N 7
‘CRP '"PG

@ I ] N/ ‘

woor 2 7777718 Row KU “ Row

pa vi- = OPEN

| wre WRH 'WrRP twrH
{ ] P'—'-“-——i

RN/ N
EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)
tRASP ‘AP
— P
= Y | 4
tcsH
tpC tec ‘ASH
| ‘cAp tRCD tcas fcp tcas ; tcp tcas ter
— ¥ SR
o U N g i 1 p—(
AR ! tRAL
[ 'maD 'acH |
tasA || tRan tasc 1A l‘Asc tcan | tasc_|| tcan '
!
ADDR W::; '/j/;{ RCW i COLUMN (4) COLUMN (B) KZ ZZZZZZZZ% COLUMN (N) VQZZZZZZZZX ROW
twhP ‘wnHl S twcr=| |- twes twen
We VIL—//-' NOTE 1 ,M, l taA 11\
! taac ] ICPA
| tcac | tcac tos |[ toH
tcoH twz | T T
oa 318*5: OPEN ;; VALID DATA (A} e, VAR GATAY
‘0E

= Y= T T

DONT CARE

R unpeFINED

NOTE: 1. Altnough WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer
sheuld implement WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with
future EDO DRAMs.
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PRELIMINARY
MTT18ED(T)472(X)(S)

4 MEG x 72 DRAM MODULE

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

'RASP tap
ms i o ! f -
csH tpc | =
lcrp tRCD tcas tep tcas tcp |
|
M T\ / A ,V_ \L
) ‘AR
1 1
tasR (RAHRAD tasc tcan lasc ! l:::
ADDA ¥}f m‘L ROW ;@L COLUMN jm( COLUMN :KZZZZZZZZ/ 42222}( ROW
I towl
tAcs ‘ 1 ‘R':NL
Il we
twes wen
W W7 — T,
| ‘DS i tOH
IR X Y
tcac
e t OFF,
.
a Yz OPEN 9, e b OPEN
taa
'rac
RN
DON'T CARE
m UNDEFINED
NOTE: 1. Do not drive data prior to tristate.
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PRELIMINARY
MT18LD(T)472(X)(S)

4 MEG x72 ORAM MAQDUEE

CBR REFRESH CYCLE 3¢
(Addresses, OE = DON'T CARE)

RS Yl T i i il J/
tce | tcsm ICHR RPC . tcsr tcHR
= w7 ] — :
= w T < <

SELF REFRESH CYCLE3®
(Addresses and OE = DON'T CARE)

NOTE 1
‘"P tRASS

S WA e & { / tapG J\A/—
= w7 \__|_ 7z S
o 38{': ‘WRP e ()s——o”ﬁ" wrp 'WRH

= Yy T < T XTI

DON'T CARE
@ UNDEFINED

NOTE: 1. Once 'RASS (MIN) is met and RAS remains LOW, the DRAM will enter SELF REFRESH mode.
2. Once 'RPS is satisfied, a complete burst of all rows should be executed.
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PRELIMINARY
MT18LO(T)472(X)(S):

4 MEG x7Z2ORAM MODULE

HIDDEN REFRESH CYCLE?'.39
(WE = HIGH; OE = LOW)

el il I'j X /
Co il | ! i’
1asR RAH 0 fasc ::LH
/) O v coum Kz
= e
oo VigH - OPEN i VALID DATA b— OPEN—
= W JT = JTTTTT
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PRELIMINARY
MT18ED(T)472(X)(S}

4 MEG x7Z ORAM MAOQDULE

EDO READ CYCLE
(with WE-controlled disable)

el X
lcrp 'RCO cas tcp

o \\;:[‘ -/ ‘ ’(\ x // | S

aoor v :m: ROW JW COLUMN :1627%?2; ;7/:2;2772%3 COLUMN
twaﬂI WRH lncs ! I-i& ‘wpz __‘H_cs__”
e x:t’ 7 NOTE 1 )
1 ::c
ole] 385 = OPEN ‘_t;g@[ VAUD‘;DATA E—O;EN——— @
& W T I,

DON'T CARE

R unDEFINED

HOTE: 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 impiementation will facilitate compatibility with
future EDO DRAMSs.
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