Downloaded from Elcodis.com electronic compionHents di ribu*oHr

MICRON

TECHMOLEGY ING.

MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

DRAM
MODULE

1 MEG, 2 MEG x 32

4, 8 MEGABYTE, 5V, FAST PAGE
OR EDO PAGE MODE

FEATURES |

¢ JEDEC- and industry-standard pinout in a 72-pin,
single-in-line memory module (SIMM)

* High-performance CMOS silicon-gate process.

¢ Single +5V +10% power supply

¢ All device pins are TTL-compatible

* Low power, 48mW standby; 1,824mW active, typical
(8MB)

*+ Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR)
and HIDDEN

* Multiple RAS lines allow x16 or x32 width

* 1,024-cycle refresh distributed across 16ms

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

OPTIONS MARKING
¢ Timing
60ns access -6
70ns access (FAST PAGE MODE only) -7
- ¢ Packages
72-pin SIMM M
72-pin SIMM (gold) G
* Operating Modes
FAST PAGE MODE Blank
EDO PAGE MODE X
KEY TIMING PARAMETERS
EDO Operating Mode
SPEED | 'RC RAC pC AR ICAC | 'CAS
-6 110ns | 60ns 26ns 30ns 17ns 13ns
FPM Operating Mode
SPEED RC RAC 1pg 1an iICAC RpP
-8 110ns | 60ns 35ns 30ns 15ns 40ns
-7 130ns | 70ns .| 40ns 35ns | 20ns 50ns

PIN ASSIGNMENT (Front View)

- 72-Pin SIMM
{DD-3) 1 Meg x 32
{DD-4) 2 Meg x 32

SYMBOL

PIN#] SYMBOL |PIN#} SYMBOL ; PIN# PIN#( SYMBOL
1 Vss 19 NG 37 NC 55 DQ12
2 DQ1 20 DQ5 38 NC 56 DO28
3 o7 21 DQ21 39 Vss 57 DO13-
4 DQ2 22 D06 40 CASO 58 D028
5 DA18 23 Da22 41 CASZ. 59 Vieo
6 DQ3 24 DQ7 42 CAS3 60 DA30
7 DQ19 25 DQ23 43 CAST 61 DO14
8 DO4 26 Das 44 RASO | 62 D031
9 DQ20 27 DQ24 45 [ NC*/RAST| 63 D015
10 Ve 28 A7 46 NC 64 D032
11 NG 29 NG 47 WE 65 D016
12 |- AD 30 Viee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PRD1
14 A2 32 A9 50 DO25 68 PRD2
15 A3 33 | NG*/RAS3| 51 DQ10 69 PRD3
16 A4 34 RAS2 52 D026 70 PRD4
17 A5 35 NG 53 Da1t 71 NG
18 A6 36 NG 54 pa27 72 Vss
*4MB version only
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tions (READ or WRITE) within a row-address-defined

[ PART NUMBER

MICRON

MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

PART NUMBERS

EDO Operating Mcde
PART NUMBER - DESCRIPTION
MT8D132G-xx X 1 Meg x 32, EDC, Gold

MT8D132M-xx X
MT16D232G-xx X

1 Meg x 32, EDO, Tin/Lead
2 Meg x 32, EDO, Gold

MT16D232M-xx X
XX = speed

2 Meg x 32, EDO, Tin/Lead

FPM Operating Mode

DESCRIPTION

MT8D132G-xx 1 Meg x 32, Gold
MT8D132M-xx 1 Meg x 32, Tin/Lead

MT16D232G-xx 2 Meg x 32, Gold

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

EDOPAGE 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

MT16D232M-xx
xx = speed

GENERAL DESCRIPTION

The MT8D132(X) and MT16D232(X) are randomly ac-
cessed 4MB and 8MB solid-state memories organized in a
x32 configuration. During READ or WRITE cycles each bit
is uniquely addressed through the 20 address bits, which
are entered 10bits (A0-A9) ata time. RASis used tolatch the
first 10 bits and CAS the latter 10 bits. A READ or WRITE
cycle is selected with the WE input. A logic HIGH on WE

2 Meg x 32, Tin/Lead

‘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, the oufput pin(s) remain open (High-Z) until
the next CAS cycle.

FAST PAGE MODE ‘
FAST PAGE MODE operations allow faster data opera-

(A0-A9) page boundary. The FAST PAGE MODE cycle is

always initiated with a row-address strobed-in by RAS

CAS. EDO operates as any DRAM READ or FAST-PAGE-
MODE READ, except data will be held valid after CAS
goes HIGH, as long as RAS and OF are held LOW and WE
is held HIGH (reference MT4C4007] DRAM data sheet for
additional information on EDO functionality).

REFRESH

Returning RAS and CAS HIGH terminates a memory
cycle and decreases chip current to areduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS HIGH time. Memory cell data is retained in its
correct state by maintaining power and executing any
RAS cycle (READ, WRITE) or RAS refresh cycle (RAS
ONLY, CBR or HIDDEN) so that all 1,024 combination of
RAS addresses (A0-A9) are executed at least every 16ms,
regardless of sequence.

x16 CONFIGURATION

For x16 applications, the corresponding DQ and CAS
pins must be connected together (DQ1 to DQ17, DO2 to
DQI18 and so forth, and CASO to CAS2 and CAS1 to

CAS3). Bach RAS is then a bank select for the x16 memory

organization. .

MTBD132(X), MT16D232(X}
DM53.pm5 — Rev. 12/35 .
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

CASO
RASO

CAS1
WE

CAS2

RAS2

CAS3

AD-AS

FUNCTIONAL BLOCK DIAGRAM

MT8D132(X) (4MB)
DQY reremreramsessosensananes DQS8 DQQ ----mmmmmmemse e DQ16
1 1 1 1
DQ1-4 DQ1 -4 ) DQ1-4 DO -4

WE : WE WE WE

oS 93] o u2 =S u3 &S U4

RAS RAS RAS RAS

|——- OE AD-Ag |— OF A0-A9 l— DE A0-A9 |— OE AO-A9

OE A0-A9 OE A0-A9

OE A0-A9 OE A0-A9

FAST PAGE MODE
U1-U8 = MT4C4001JDJ

EDO PAGE MODE
U1-Us = MT4C4007JDJ

MTED132(X}), MT160232(X)
DM53.pm5 — Rev. 12/95
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1 MEG, 2 MEG x 32 DRAM MODULES

MT8D132(X), MT16D232(X)

WE

CAS2

RAS2

CAS3
AQ-AG

RAS1

RAS3

FUNCTIONAL BLOCK DIAGRAM
~ MT16D232(X) (8MB)

DG -=smressmmemmmeens e pplet} DQY ==ssressrrrmmsenneaceas DQ16
DG1-4 DG - 4 DO1 -4 Dat -4
WE WE WE WE
Ui uz u3 ua
CAS CAS CAS CAS
RAS RAS RAE RAS

DT =sesmsmsmeseanamameanes DQ24
DQ1-4 PQi-4
WE WE
us __ U
TAS CAS
RAS RAS

J:— OE AG-A9 J__ OE AO-AY

T Das
Dat -4 DQi-4
WE WE
U9 __uw
CAS CAS
RAS —] RAS

DQ2E +----nmmemmmmmnnannans DQ32
Do -4 Dot -4

WE WE

W __us

CAS CAS

RAS RAS

__E OF AG-A9 J_— OF AG-AD

DQIT  -esersrsrenasemnsenns Daz4
DCH -4 I oai-a
WE WE
uis U4
TAS TAS
RAS RAS

J:_ OE AO-A9 J:— OF AO-A9

DQQ -eerressrasnsanaseanans DQ16
DOt -4 DQl -4
WE - WE
__oun w2
TAS CAS
{ RAS RAS

r OE AD-A8 _E— 0OE AD-A3

DQR25 ressemmnssnnmanaanaana- DQ32
DQ1 -4 DQ1 -4
WE WE
s U6
CAS CAS
RAS RAS

J_—ﬁ AQ-A9 J_—_—O_E AD-A9

FAST PAGE MODE
U1t-L16 = MT4C4001J

EDO PAGE MODE
U1-U16 = MT4C4007JDJ
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MICRO

TECHNG: OGY. INC

MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

TRUTH TABLE
ADDRESSES DATA-IN/OUT
FUNCTION RAS TAS WE R Ic D01-D032
- Standby H H—X X X X High-Z
READ L L H ROW COL Data-Out
EARLY WRITE L L L | ROW coL Data-In
EDO/FAST-PAGE- 1st Cycle L H—L H ROW COL Data-Out
MODE READ 2nd Cycle L H-L H nfa coL Data-Out
Any Cycle L L—H H n/a n/a Data-Out
. {X version)
EDQ/FAST-PAGE- 1st Cycle L H-L L ROW coL Data-In
MODE EARLY WRITE | 2nd Cycle L H-L L n/a CcOL Data-In
RAS-ONLY REFRESH L H X ROW n/a . High-Z
HIDDEN READ L=H-L L H ROW coL Data-Out
REFRESH WRITE L—H-L L L ROW coL Data-In
CBR REFRESH H-L L H X X High-Z
JEDEC DEFINED
PRESENCE-DETECT - MT8D132(X) (4MB)
SYMBOL PIN # -6 -7
PRD1 67 Vss Vss
PRD2 68 Vss Vss
PRD3 69 NC Vss
PRD4 70 NC NC
JEDEC DEFINED
PRESENCE-DETECT - MT16D232(X) (8MB)
SYMBOL PIN # -6 -7
PRD1 67 NC NC
PRD2 68 NC NC
PRD3 69 NC Vss
PRD4 70 NC NC
| I P 1258 5-21 T . o T e e iron Todhmelogy, o
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MT8D132(X), MT16D232(X)

MI:HDN 1 MEG, 2 MEG x 32 DRAM MODULES

ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under “Absoclute Maxi-

Voltage on Vcc Supply Relative to Vss .............. -1V to +7V mum Ratings” may cause permanent.damage to tl}e device.
Operating Temperature, T, (ambient) .......... 0°C to +70°C 'Ilus is a stress rating only and fun‘c_tlonal operation Of th-e
Storage Temperature (plastic) ........ccceennee.. -55°C to +125°C device at these or any other conditions above those indi-
Power DISSIPAtioN «..vveesecrsensssissersessssesesomssesnsssnsssssssons gw.  cated in the operational sections of this specification is not
Short Circuit Output Current .........ccoccoeeereceercssnnnens 50mA - implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS
(Notes: 1, 3, 6) (Voc = +5V +10%)

PARAMETER/CONDITION SYMBOL | MIN | MAX | UNITS | NOTES
Supply Voltage Vee 4.5 55 v ‘

- | Input High (Logic 1) Voltage, all inputs ViH 24 |Veort| Vv

U Input qu {Logic 0) Voltage, all inputs : Vi -1.0 0.8 Vv

m INPUT LEAKAGE CURRENT ‘ EA\_SEWSES" I -8 8 UA

> Any input OV < Vin < Voo +1.0V ' AQ-A9, WE i -32 32 LA 25
(All other pins not under test = 0V) RAS0-RAS3 ‘i3 -8 8 HA 25

g OUTPUT LEAKAGE CURRENT - ' DQ1-DQ32 loz -20 20 MA 25

m (Q is disabled; OV < Vourt < 5.5V)

o | OUTPUT LEVELS VoH 24 1'%

g High Voltage (lout = -5mA) ' VoL 0.4 \

g Low Voltage (lout = 4.2mA)’

MAX
PARAMETER/CONDITION SYMBOL| SIZE -6 -7 UNITS | NOTES
STANDBY CURRENT: (TTL) lcc 4MB 16 16 mA
(RAS = CAS = ViH) "'BMB 32 32
STANDBY CURRENT: (CMOS) T lccz | 4MB 8 8 mA
(RAS = CAS = other inputs = Vce -0.2V) v ~ 8MB 16 16
OPERATING CURRENT: Random READ/WRITE
Average power supply current lcca 4MB | 880 800 mA | 2,24

(RAS, CAS, address cycling: 'RC = 'RG [MIN]) 8MB | 8% | 816

OPERATING CURRENT: FAST PAGE MODE

4MB | 640 560 mA | 2,24

Average power supply current _ | lcc4

(RAS = Vi, CAS, address cycling: 'PC = 1PC [MIN]) SMB | 6% | 576

OPERATING CURRENT: EDO PAGE MODE lccs

Average power supply current (X only) gmg ggg : mA 2

(RAS = Vi, CAS, address cycling: 'PC = tPC [MIN])

REFRESH CURRENT: RAS ONLY S|

Average power supply current lccs gmg ggg g?g mA | 2,24
(RAS cycling, CAS = Vii: 'RC = 'RC [MIN]) : ‘

REFRESH CURRENT: CBR avB | sso 800

Average power supply current lcc7 mA | 2,19
(RAS, CAS, address cycling: 'RC = 'RC [MIN]) sMB 896 816

MT8D132(X), MT t6D232(X) 5 2 2 Micran Tachnelogy, inc., reserves tha right fo changs progucts or spacifications without notice.
OMS53.pmS — Rev. 12/95 = €1985, Micron Technalogy, Inc.
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ON MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

CAPACITANCE M Ax
PARAMETER ‘ SYMBOL | 4MB | 8MB | UNITS | NOTES
Input Capacitance: A0-A9 _ Cit 48 95 pF 17
Input Capacitance: WE Ci2 64 127 pF 17
Input Capacitance: RASD-RAS3 B | Cia 32 32 pF 17
Input Capacitance: CAS0-CAS3 ' i Cis 16 32 pF 17
Input/Cutput Capacitance: DQ1-DQ32 _ Cio 10 18 pF 17

FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 3, 4, 5, 6,7, 10, 11, 16) (Vcc = +5V £10%)

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

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES

Access time from column-address tAA 30 35 ns

Column-address hold time (referenced to RAS) AR 45 50 ns

Column-address setup fime 'ASC 0 0 ns

Row-address setup time 'ASR 0 0 ns

Access time from CAS 'CAC 15 20 ns 9

Column-address hold time ICAH 10 15 ns

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

CAS hold time (CBR REFRESH) 'CHR 10 10 ns 19

TAS to output in Low-Z icLz 0 0 ns

CAS precharge time Icp 10 10 : ns 18

Access time from CAS precharge : ICPA 35 40 ns

CAS to RAS precharge time ICRP 10 10 ns

CAS hold time {CSH 60 70 ns

CAS setup time (CBR REFRESH) ICSR 10 10 ns 19

Write command to TAS lead time ‘cwL 15 20 ns

Data-in hold time 'DH 10 15 ns 15

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

Data-in setup time DS 0 0 ns 15

Output buffer tum-off delay OFF 3 15 3 20 ns 12,23, 26

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

Access time from RAS 'RAC 60 70 ns 8

RAS to column-address delay time RAD 15 30 15 3 | ns 22

Row-address hold time v ‘RAH 10 10 ns

Column-address to RAS lead time 'RAL 30 35 ns

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

AAS pulse width (FAST PAGE MODE) IRASP '60 100,000 70 100,000 ns

Random READ or WRITE cycle time RC 110 130 , ns

RAS to CAS delay time RCD 20 45 20 50 ns 13

Read command hold time (referenced to CAS) ‘RCH 0 0 ns 14

Read command setup time 'RCS 0 0 ns

Refresh period (1,024 cycles) ‘REF 16 16 ms
gxgﬁéx_).mtl ?5,2912()() i - 5_23 Micran Technology, Inc., reserves the right to change products @o; mT; B:l':::;::ga;ft::
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MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

FAST PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 3, 4, 5, 6,7, 10, 11, 16) (Voo = +5V £10%)

AC CHARACTERISTICS - FAST PAGE MODE OPTION -6 -7 .
PARAMETER . SYM " MIN MAX MIN MAX UNITS NOTES
RAS precharge time RP 40 50 ns
HAS to CAS precharge time 'RPC 0 0 , ns
Read command hold time 'RRH 0 o ns 14
RAS held time tRSH 15 20 ns
Write command to RAS lead time - RWL 15 20 ns
Transition time (rise or fali) r 3 50 3 50 ns
Write command hold time "WCH 10 15 . ns
Write command hold time (referenced to RAS) 'WCR 45 55 ns
U WE command setup time WwCs 0 - 0 ns
Write command pulse width wp 10 15 . ns
I WE hold time (CBR REFRESH) ‘WRH 10 10 ns
> WE setup time (CBR REFRESH) WRP 10 i 10 ns
g ,
c-glz
=
e 5-24 e e e

B 6111549 D0L3565 AT mm
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MICRON

TECHNOLIGY. IHC.

MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Notes: 3, 4, 5, 8, 7, 10, 11, 16) (Vce = +5V £10%)

AC CHARACTERISTICS - EDG PAGE MODE OPTION -6 S
PARAMETER SYM MIN MAX UNITS NOTES
Access time from column-address AR 30 ns
Column-address setup to CAS precharge during WRITE tACH 15 ns
Column-address hold time (referenced to RAS) AR 45 ns
Column-address setup time IASC 0 ns
Row-address setup time 'ASR 0 ns

Access time from CAS ICAC 17 ns - 9
Column-address hold time ICAH 10 ns

CAS pulse width 'CAS 13 10,000 ns

CAS hold time (CBR REFRESH) 'CHR 10 ns 19
CAS to output in Low-2 'CLz 3 ns 23
Data output hold after CAS LOW ICOH 5 ns

CAS precharge time icp 10 , ns 18
Access time from CAS precharge iCPA 35 ns ..

CAS to BAS precharge time 'CRP 10 ns

CAS hold time iCSH 50 ns

CAS setup time (CBR REFRESH) ICSR 10 ns 19
Write command to CAS lead time ‘cwL 15 ns

Data-in hold time 'DH 9 ns 15
Data-in hold time (referenced to RAS) iDHR 45 ns

Data-in setup time DS 0 ns 15
Output buffer tum-cff delay 'OFF 3 15 ns 12,23, 26
FAST-PAGE-MODE READ or WRITE cycle time PC 26 ns

Access time from RAS ‘RAG 60 ns 8
RAS to column-address delay time RAD 15 30 ns 22
Row-address hold time tRAH 10 ns
Column-address to RAS lead time ‘RAL 30 ns

RAS pulse width IRAS 80 10,000 ns

'RAS pulse width (FAST PAGE MODE) IRASP 60 100,000 ns

Random READ or WRITE cycle time RC 110 ns

RAS to CAS delay time ‘RCD 20 45 ns 13
Read command hold time {referenced to CAS) 'RCH 0 ns 14
Read command setup time RCS 0 ns

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

MTED132(X), MT18D232(X)
DM53.pm5 — Rev. 12/95
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MICRON MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

EDO PAGE MODE

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 3, 4, 5,6, 7,10, 11, 16) (Voo = +5V £10%) :

AC CHARACTERISTICS - EDO PAGE MODE OPTION - ‘ -6 .
PARAMETER SYM MIN MAX UNITS NOTES
RAS precharge time . RP 40 ns
RAS to CAS precharge time ‘RPC 5 i ns
Read command hold time ' ‘RRH 0 ns 14
RAS hold time : tRSH 15 'ns
Write command to RAS lead time 'RWL 15 ns
Transition time (rise or fall) tT 1.5 50 ns 4,5
Write command hold time WCH 10 ns
Write command hold time (referenced to RAS) ‘ "WCR 45 ns
WE command setup time WCs 0 ns
| Output disable delay from WE (CAS HIGH) WwHZz 3 15 ns
Write command pulse width WP 10 ' ns
'WE pulse width for output disable when CAS HIGH Wwpz 10 ns
WE hold time (CBR REFRESH) 'WRH 10 - ns
WE setup time (CBR REFRESH) o WRP 10 ns

WINIS II\IVHG

MTBD132(X), MT16D232(X) 5 2 6 Micton Technology, Inc., reserves the right to change products or specifications without nolice.
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ON MT8D132(X), MT16D232(X)

Mlcn 1 MEG, 2 MEG x 32 DRAM MODULES

NOTES :

1. All voltages referenced to Vss, 14. Either '‘RCH or 'RRH must be satisfied for a READ

2. Icc is dependent on output loading and cycle rates. cycle.

Specified values are obtained with minimum cycle 15. These parameters are referenced to CAS leading edge
time and the output open. in EARLY WRITE cycles.

3. An initial pause of 100ps is required after power-up 16. In addition to meeting the transition rate specifica-
followed by eight RAS refresh cycles (RAS ONLY or tion, all input signals must transit between Vis and
CBR with WE HIGH) before proper device operation VL (or between ViL and V=) in a monotonic manner.
is assured. The eight RAS cycle wake-ups should be 17. This parameter is sampled. Capacitance is measured -
repeated any time the 'REF refresh requirement is using MIL-STD-883C, Method 3012.1 (1 MHz AC,
exceeded. ) Vee = 4.5V, DC bias = 2.4V at 15mV RMS).

4. AC characteristics assume T = 5ns for FAST PAGE 18. If CAS is LOW at the falling edge of RAS, data-out
MODE and ‘T = 1.5ns for EDO PAGE MODE. (Q) will be maintained from the previous cycle. To

5. Vm (MIN) and VI (MAX) are reference levels for initiate a new cycle and clear the data-out buffer, CAS -
measuring timing of input signals. Transition times must be pulsed HIGH for 'CP.

‘are measured between ViH and VIL. : 19. On-chip refresh and address counters are enabled. U

6. The minimum specifications are used only to indicate 20. A HIDDEN REFRESH may also be performed after a m
cycle time at which proper operation over the full - WRITE cycle. In this case, WE = LOW.
temperature range (0°C £ T, £70°C) is assured. 21. LATE WRITE, READ WRITE or READ-MODIFY- >

7. Measured with a load equivalent to two TTL gates WRITE cycles are not available due to OE being g

- and 100pF. grounded on U1-U8/U16.

8. Assumes that 'RCD < IRCD (MAX). If tRCD is greater 22. Operation within the tRAD (MAX) limit ensures that m
than the maximum recommended value shown in this 'RCD (MAX) can be met. 'RAD (MAX) is specified as =~ -
table, 'RAC will increase by the amount that ‘RCD a reference point only; if '‘RAD is greater than the g
exceeds the value shown. specified tRAD (MAX) limit, then access time is g

9. Assumes that '/RCD > fRCD (MAX). ' controlled exclusively by 'AA.

10. If CAS and RAS = Vi, data output is High-Z. 23. The 3ns minimum is a parameter guaranteed by

11. If CAS = Vi, data output may contain data from the design.
last valid READ cycle. _ 24. Column-address changed once each cycle.

12. 'OFF (MAX) defines the time at which the output 25. 4MB module values will be half of those shown.
achieves the open circuit condition and is not 26. For FAST PAGE MODE option, 'OFF is determined
referenced to VoH or Vor. by the first RAS or CAS signal to transition HIGH. In

13. Operatjon within the 'RCD (MAX) limit ensures that comparison, 'OFF on an EDO option is determined by
RAC (MAX) can be met. '/RCD (MAX) is specified as the latter of the RAS and CAS signal to transition
a reference point only; if 'RCD is greater than the HIGH. . :
specified 'RCD (MAX) limit, then access time is "~ 27. Applies to both EDO and FAST PAGE MODEs.

controlled exclusively by 'CAC.

MTaD132{X), MT16D232(X) 5 27 Micron Technology, Inc., teserves the right to change products or spacifications without notice.
DMS3.pmS — Rev. 12/95 = ©1998, Micron Technotegy, Inc.
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MICRON

TECHROLIGY, INC

MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

READ CYCLE
(FAST PAGE MODE Module)
tRe -
tRas tRp
- N
RS g:r - i J Zt B
1C8H . :
tRsH 'RRH
'CRP 'RCD tcas
o wio ]\ ! Y i
AR |
tRAD I | ma |
B 1ASR 'RAH tasc 'cAH | _
U VIH — — 3 3 -
7 o u TUIA row KPR cowm W//////// 7 Row
> _ | 'acs I tRoH
WE  JH -7 ; F
= = Ty UL,
tan
m | trac
— fcac torF
=
g ) hle] 3:8{' = OPEN 4 [ vaubpata OPEN
—
DON'T CARE
m UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYmM MIN MAX MIN MAX UNITS
tAA 30 35 ns ‘RAD 15 30 15 35 ns
AR 45 50 ns 'RAH 10 10 ns
tASC 0 0 ns RAL . 30 35 ns
tASR 0 0 ns ‘RAS 60- | 10,000 | 70 10,000 ns
ICAC 15 20 ns 'RC 110" , 130 ns
iCAH 10 15 ns RCD 20 45 20 50 ns
ICAS 15 [ 10000 20 (10000 ns 'RCH 0 0 ns
cLz 0 0 ns 'RCS 0 0 ns
'CRP 10 10 ns RP 40 50 ns .
CsSH 60 70 ns ‘RRH 0 0 ns .
OFF 3 15 . 3 20 ns ‘RSH 15 20 ns
'RAC 60 70 ns
g";gg“lp:s:éxl,':lé‘l‘: :iglag:;zgx) 5_2 8 Micron Technology, Inc., reserves the right to change praducts a; ;ggfg;r:':?’nsem ogr;?i:ﬁ:
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MT8D132(X), MT16D232(X)

MICRON

TECHNOLOG Y, 11eC

1 MEG, 2 MEG x 32 DRAM MCDULES

READ CYCLE
(EDO PAGE MODE Module)
‘ARG
RAS tAp
s v ! i
CsH |
tAsH | 'RAH
icRp 'RCD fcas
w W/ N 4
AR |
tRAD L1 wa |
tash RAH | tasc tCAH
wor Vi 778 eow [ coum Wiy Fow )
twre || twrH aos | tRCH m
WE VIH =
" W LI e ‘ I, >
Y
| taac NOTE 2 g
ioAG tors
oz 2
ole] ¥8t' E OPEN 4 VALID DATA :E— OPEN g
/7] DON'T CARE g
B unperineD
NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ of 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 -6
SYM MIN MAX | UNITS SYM MIN MAX_ | UNITS
tAA 30 ns '‘RAH 10 ns
AR 45 ns tRAL 30 ns
TASC 0 ns ‘RAS 60 10,000 | ns
taASR 0 ns 'RC 110 ns
CAC 17 ns 'RCD 20 45 ns
'CAH 10 ns ‘RCH 0 ns
'CAS 13 10,000 | ns 'RCS 0 ns
CLZ 3 ns 'RP 40 ns
CRP 10 ns '‘RRH ¢ ns
icsH 50 ns 'RSH 15 ns
'OFF 3 15 ns 'WRH 10 ns
RAC 60 ns ‘WRP 10 ns
‘RAD 15 30 ns
MT8D132(X), MT1602320X) 5_29 Mican Technology, Inc., reserves the right to changa products or specifications without notice.
DM53.pm5S — Rev, 12/95 1985, Micran Tachnology, Inc.
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

MICRON

EARLY WRITE CYCLE %
me U i : I N
fosH
tcrp tiTICD :CR::
= Wi O /
tRAD - | tRaL
lasR tRAH ] tasc ! ! tean tACH
- ADDR M :m‘ ‘ ROW )@g‘ Gotomw _ X7 | X AOW
o t e
I YwWAP | | twRH " m:H
E " e T ) .
| - 1pg I] 'DH
‘é’ S T
g DON'T CARE
B UNDEFINED

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

FAST PAGE MODE AND EDO PAGE MODE

TIMING PARAMETERS
-6 -7 : -6 . -1 :

SYM MIN MAX MIN MAX | UNITS SYM . MIN MAX MIN MAX | UNITS
*ACH (EDO) 15 — ns IRAD 15 30 15 35 ne
‘AR 45 50 ns 'RAH 10 10 ns
IASC 0 0 ns’ RAL 30 35 ns
1ASR [V 0 ns RAS 60 |[10000( 70 10,000 | ns
1CAH ‘ 10 15 ns RC 110 - 130 ns
ICAS (FPM) 15 10,000 | 20 10,000 ns ‘RCD 20 45 20 50 ns
{CAS (EDO) 13 10,000 — — ns RP ‘ 40 50 : ns
'CRP 10 10 ns ‘RSH 15 - 20 ns
'CSH (FPM) 60 70 ns RWL - 15 20 ns-
ICSH(EDO) | 50 — ns WCH 10 15 ns
tcwL 15 20 , ns WCR 45 55 ns.
'DH (FPM) 10 15 ns WCs 0 ' 0 ns
DH (EDO) 9 —_ ns wp 10 15 ns
'DHR 45 55 ns WRH 1 10 10 ns
DS 0 0 ns YWRP : 10 . 10 ns

gﬁgﬁg—) s;ﬂ ?glzg?(x) 5_ 3 0 Micron Technology, Inc., reserves the right to change products @:r xeiMﬂmlzn_? acw::zmm:::
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MICR

QON

FETHNCLOGY. BT

MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

FAST-PAGE-MODE READ CYCLE

WIS Wvdda l

'RASP RP,
RAS 5{[’ - N A
GsH tpc tRsH
CAP D toas tcp tcas icp tcas top
—_— Vg — ¥ y - K
., RN - VT
TR
1RAD RAL
tAsA tRAH tASC tcAH tasc lcAr, tASC ‘caH
apDR VM :@E ROW :!@Z COLUMN ;mi COLUMN :m‘ COLUMN ’ZZiZ&’Z / ﬁ/z éZZZb( ROW
N — |-|-—ch3 - 1'|'—‘Hcs N —-| =—IRRH
RS, tRGH —=1 I‘- tReH —| r—- Ao
e | KO
taa | TAA | a8
tRAC ! topa ' 1cpA
teac loFF toac targ leac N -
_ i ] e
vg! - i S e O o
DON'T CARE
B unDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-b -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
AA 30 35 ns PC 35 40 ns
‘AR 45 50 ns 'RAC 80 70 ns
tASC 0 0 ns - 'RAD 15 30 15 35 ns
‘ASR 0 0 ns 'RAH 10 10 ns
ICAC 15 20 ns RAL 30 : 35 ns
'CAH 10 15 ns 'RASP 60 100,000 70 |100,000| ns
[CAS 15 10,000 20 10,000 ns 'RCD 20 45 20 50 ns
‘cLz 0 0 ns ‘RCH 0 0 ns
'cp 10 10 _ ns 'RCS 0 0 ns
'CPA 35 40 ns RP 40 50 ns
'CRP 10 10 ns RRH 0 0 ns
'CSH 60 70 ns 'RSH 15 20 ns
'OFF 3 15 3 20 ns
MTBD132(X), MT16D232(X) 5 3 1 Micron Technology. Inc., reserves the right 1o changa preducts or spacifications withoul notice.
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ON MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

EDO-PAGE-MODE READ CYCLE

DON'T CARE

UNDEFINED

‘RASP . ‘ap
vy -y —
RAS ViL - \ 7Z \
tosH tpg - 1RSH
lcrp tRCD tcas tcp lcas cp loas cp
. I
TR Viw = ¥ | I y —
Vie - \_\__..._717 St_,f \__H_/_/ \__
AR
IRAD . 'RAL .
tasR tRAH tasc tcaH tASC oAl | tasc tCAH |
il it k_ F b & /// o
twrp || twe tcs_| - | 'RGH,
1 i
WE VlH -7 I 4 § 3
v o | ey NI
U IL NOTE 1 . taa RRH
fan tan Icpa
m 1RAC topa cac
> ‘cac |” tac oL z—e| e
‘ 'ooH : oFF
g fciz— |- e
Vor - i VALID ] VALID o VALID b
D2 voL = OPEN 2 DATA DATA DATA F—OPEN
L]

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

-5 -6
SYM MIN MAX | UNITS | SYM MIN MAX | UNITS
tAA ' 30 ns PC ‘ 26 . ns
AR T ns RAC 60 ns
‘ASC R _ 0 . ns RAD 15 30 ns
'ASR ; 0 ns 'RAH. ' 10 ns .
ICAC . 17 ns © | RAL 30 | . ns
'CAH 10 ns IRASP 60 100,000 | ns
'CAS 13 .| 10,000 ns 'RCD 20 45 | ns
icLz 3 ns 'RCH : 0 ns
ICOH 5 ns RCS . . ) ns -
cp 10 ns ‘RP 40 ns
ICPA 35 ns RRH 0 ns
'CRP 10 ns RSH 15 ns
'CSH 50 ns WRH 10 ns
'OFF 3 15 ns 'WRP 10 ns
DS e by, o 5-32 T o e B e e Toummons .
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Downloaded from Elcodis.com electronic components distributor ... ..



http://elcodis.com/parts/6430461/MT8D132.html

Downloaded from Elcodis.com electronic companents distributor

ON MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

MICR

FAST-PAGE-MODE EARLY-WRITE CYCLE

tRagP [BP
& oy
RAS vy _ k )
'6SH Irc RsH .
lcap ‘RCD tcas icp lcas fep 'cas cp |
— vy~ F — I y
M A\ | y / il . 'L
lar
'RAD tRaL
. tasm RAH_ | tasc ICAH tAsC ICAH_ | tASG 1GAH.
v . - |
aDoR  yft ZZ% ROW‘_m‘ COLUMN W‘ COLUMN M: cowmn W/ ROW
o, | owL | lowL |
I 1
twos WeH | wcs WeH wes o
We W " .
= Y T W i T
WE i k 4 X 3 7 i
WeR tRwWL i
DHR ’ :
_los 'oH pg DH | | ‘os oH
O V), ST ) T ) TN /]
DONT GARE

UNDEFINED

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

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
‘AR 45 50 ns RAD 15 30 15 35 ns
'ASC 0 0 ns 'RAH 10 10 ns
ASR 0 ' 0 ns 'RAL 30 35 ns
tCAH 10 15 ns {RASP 60 100,000 70 [100,000| ns
ICAS 15 | 10,000| 20 | 10,000 ns 'RCD 20 45 20 50 ns
cp - 10 10 ns ‘RP 40 50 ns
'CRP 10 10 ns 'R&H 15 20 ns
'CSH 1 0 70 ' ns RWL 15 20 ns
CwL 15 20 ns "WCH 10 15 ns
iDH 10 15 ns WCR 45 55 ns
'DHR ' a5 55 ns WeCSs S0 0 - ns
DS 0 0 ns wp 10 15 ns
tpC 35 40 ns '

MTBD132(X), MT16D232(X} . 5 3 3 Micron Technology, Inc., reserves the right to change products or specifications witheut notice.
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MT8D132(X), MT16D232(X)
MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

EDO-PAGE-MODE EARLY-WRITE CYCLE

tRASP RP
—— Y T !
fas it T N i "
tosH o] } ‘RSH
lcre RCD cas icp lcas tcp 0AS igp
— VlH - 4 14 3 X r p
CAS il — / N \ 1 i / N / / \
taR .
tRAD ‘RAL
1 _tasm 'RAH_, tAsC tcaH o oulase toaH | tASC tCAH_ |
v | .
appR v %J( - ROW m COLUMN W&?Z@J _ COLUMN M‘L COLUMN . ROW
towL ] towL | towL |
wos WeH ' wes WeH lwes tweH '
'wrP || WRH wp we wp
wE Vi =7, 3 ' :
L7/ =) | . W) s
WCR fRw |
1oHA :
- 'os IDH os oH ¢ 0s DH
pa yioH q VALID DATA b i VALID DATA VALDDATA | i
VioL A i ko A

DON'T CARE

UNDEFINED

WNIS NVHA l

=
[=]
=
m

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 -6 .

SYM | MIN - MAX UNITS SYM ) MIN MAX UNITS
AR _ 45 ns IRAH : 10 ns

ASC 0 ns RAL - 30 ] ns

tASR 0 ns tRASP , 60 100,000 | ns

CAH 10 ns 'RCD 20 | 45 'ns

'CAS 13 10,000 | ns RP 40 ‘ ns

iCP 10 | ns 'RSH 15 ns

'CRP 10 | ns RWL _ i5 ns

'CSH 50 ns WCH 10 ns .
'CWL 15 ns 'WCR 45 ns

'DH 9 ns wes ] ns

'DHR 45 ns wp 10 ns

DS 0 ns ) WRH 10 ns

PC i 26 ns WRP 10 ns

'RAD 15 30 ns

MTBD132(X%), MT16D232(X) . 5 3 4 Micron Tachnology, Inc., reserves the right to change products or specifications without notica.
DM53.pm5 - Rev, 12/85 = ©1985, Micron Technology, Inc.
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ON MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

MICR

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

tRASP - tmp
— VIH-—W 1 Z‘z——)l\_’
RAS ViL- I 7
tCsH
‘ trc Pc 'ASH
_lcme tRCD tcas 'cp tcas X tce | tcas Cep
—— V- ﬁ T % ———————\
cas V- A \ j ol ,L i
‘AR | 'RAL
IRAD tACH l
lasr || traH tasc | | _lcan tasc (] lcAH tasc || _tcan -
ADDR ¥‘IEM ROW mi GOLUMN (A} COLUMN {B) GOLUMN (N) ROW U
. ; . -
twe || twh tAcs Rot-~] ’ twos WeH m
| | |— —
WE ¥,1H—//2Z;|‘ . >
L= NOTE 1 tAA —_—
-— M
l thAG | tcpa g
1
| tGAG tC)AC
T 7
v - ¥ |
DQ ioH— OPEN 1 VALID DATA (A)
‘ =
[///] DON'T CARE g

RRR unDEFINED

NOTE: 1. Although WE is a “dor’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 . -6

SYM MIN MAX UNITS SYM MIN MAX UNITS
TAA 30 ns ‘RAC 60 ns
tACH 15 ns 'RAD 15 30 ns
AR 45 ns RAH 10 ns
tasc 0. ns RAL 30 ns
'ASR 0 ns IRASP 60 100,000 | ns
ICAC 17 ns RCD 20 45 ns
'CAH 10 ns 'RCH 0 . ns
'CAS 13 10,000 | ns tRCS 0 ns
'COH 5 ns ‘RP 40 ns
'cp 10 ns ‘RSH 15 ns
ICPA 35 ns WCH _ 10 ns
'CRP 10 ns WGS 0 ns
'CsH 50 ns WHZ . 3 15 ns
DH 9 ns WRH 10 ns
DS .0 ns WRP ‘ 10 _ ns
PC 26 ns

25 P 10105 5-35 T . e e O P Mieron Tochmedogy, b
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ON MT8D132(X), MT16D232(X)

MI:H 1 MEG, 2 MEG x 32 DRAM MODULES

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

trasP : thp
BAS ¥|H - 3& ZL g
L - F AN
tRsH
'CSH tec
: : 'cRP tRCD tcas tcp Icas tcp |
. | i
== Yy - 4 T j———————{
s owi'D ) ! 7 i ]
. AR
AD : tRAL ‘
1 1ASR IRAH_ tasc | foAH tasc ICAH
v —— —
w008 il m Row @ﬂ LI /i %«l/{//ﬂlﬁ Aow
Il tow. | '

WIS NvHa l
5

Wwes WeH
WE YH S F
wE Vi _ 1. ! Y,
CAC NOTE 1
toz tOFF] “ | ‘ps tDH
DQ \\';-gf: OPEN j@gz vaun :L—gf VALID DATA -
taa
'Rac
DON'T CARE
' a [X*A
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
AA " 30 35 ns pC 35 ‘ 40 ns
AR 45 50 ns RAC 80 70 ns
tASC 0 0 ns RAD 15 30 15 35 ns
tASR 0 0 ns RAH 10 10 ns
'CAC : 15 20 ns RAL 30 35 ‘ ns
tCAH 10 15 ns 'RASP 60 100,000 70 ]100,000] ns
ICAS 15 10,000 | 20 10,000 ns RCD 20 45 20 50 ns
icLz 0. 0 ns ‘RCS 0 0 ns
'cp 10 10 ns RP 40 50 ns
'CRP 10 10 ns RSH 15 20 ' ns
'CSH 60 70 ns RWL 15 20 ns
CWL 15 20 . 'ns WCH 10 15" ns
tDH .10 15 ns WwCs 0 0 ns
DS 0 0 ns wp 10 15 ns
'OFF 3 15 3 20 ns
I[;I':Z[;LB"%X_).F?Q‘I‘? :55,29352()() . 5 - 3 6 Micron Technology, Inc., reserves the right to change preducts ;; ;g:.c;: ;:ca(toizn-ls_ eﬁhg\.&;’?ﬁg
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ON MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

EDO READ CYCLE
(with WE-controlled disable)

T
s vt N
ICSH
CRP tRep tcas tcp
TAS Vig — £ 2 ¥
S W/ 1\ - Y "
AR
{RAD
tASR 1RAH lasc ICAH lasc
VIH — Y y £ N
ADDR V| - ROW ’W_ COLUMN 4 GOLUMN
[ [
WRP! WRH 4.__| trcs ‘ 'ReH  'wpz  tRcs l
' :
WE 3'” _/2222;;;;2;¢ g s : y L
- NOTE 1
tAA
| ‘mac
'cac
oLz twHzZ o1z
— l_ X
DQ ¥8E E OPEN 2@3 VALID DATA E—OPEN—Z@
/7] boN'T cARE
% UNDEFINED

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

EDO PAGE MODE
TIMING PARAMETERS
-6 -6

SYM MIN MAX UNITS SYM MIN MAX | UNITS
tAA 30 ns RAC 80 ns
‘AR 45 ns 'RAD 15 30 ns
tASC 0 ns 'RAH 10 . ns
'ASR 0 ns 'RCD 20 45 ns
'CAC 17 ns RCH -0 ns
'CAH 10 ns 'RCS 0 ns
ICAS 13 10,000 ns "WHZ 3 15 ns
'CLZ : 3 ns wpz 10 ns
'Cp 10 ns 'WRH 10 ‘ns
CRP 10 ns WRP - 10 ns
ICSH 50 - . ns

!g;ﬁsgﬁiéxj,gﬂﬁgézﬂx) 5_ 37 Micron Technelogy, Inc., reserves the right to change products g: gsg;?ﬂ&ﬁ;ﬁn::mn:ml:x
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MT8D132(X), MT16D232(X)

MICROMN 1 MEG, 2 MEG x 32 DRAM MODULES

RAS-ONLY REFRESH CYCLE 27

Re

msov s R Jz '
cap RPG T—
=S 1 p—y
- I U =
) T e e || v
— WY e U X
O
g CBR REFRESH CYCLE 20
g (Addresses = DON'T CARE)
28 RO i n I il /
g tcp | _tcsm ICHR | RPC,  tcgR tCHR
il [ ——
wre | | weH, twre| | twhH, -
W i I weres XTI RO,

DON'T CARE

K% UNDEFINED

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

FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS

-6 ‘ -7 ] -7

SYM : MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
'ASR 0 0 ns 'RC 110 130 ns
ICHR - 10 10 ns ‘RP 40 50 ns
Icp 10 10 ns 'RPC (FPM) 0 0 ns
'CRP 10 10 ns 'RPC (EDO) 5 » — ns
'CSR 10 10 ns WRH: 10 10 ns
'RAH 10 10 ns WRP 10 10 ns
RAS 60 10,000 70 10,000 | nms

MTED132(X), MT16D232(X) 5 3 8 Micron Technology, Inc., reserves the right to change products or specifications without notica.
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

HIDDEN REFRESH CYCLE 20.27

(WE = HIGH)
RS i ’&ﬁ 3 ‘LA I
T e A — N
woos WK _eon I N
Da ¥8f: OPEN———;mgﬁ VALID DATA OPEN—

FAST PAGE MODE AND EDO PAGE MODE

TIMING PARAMETERS

DON'T CARE

iR unpeFINED

-6 -7 -1

SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
TAA 30 35 ns 1OFF 3 15 3 20 ns
‘AR 45 50 ns RAC 60 70 ns
1ASC 0 0 ns RAD 15 30 15 35 ns
tASR 0 0 ns 'RAH 10 10 ns
ICAC (FPM) 15 20 ns RAL 30 35 ns
1CAC (EDO) 17 —_ ns RAS 60 10,000 | 70 10,000 ns
'CAH 10 15 ns 'RCD 20 45 20 50 ns
ICHR 10 10 ns 'RP 40 50 ns
icLz 3 3 ns 'RSH 15 20 ns
ICRP 10 10 ns
ngg;ﬂx_)gg: ?2,29352()() 5_ 39 Micron Technalogy, Inc., resarves the right to change products ;: gsgsecﬂmr? e\z;?wnzr;gn;ol;z
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