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MICRON MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES
DRAM 1 MEG, 2 MEG x 32
MO DU LE 4, 8 MEGABYTE, 5V, FAST PAGE

OR EDO PAGE MODE
FEATURES 1 ]
¢ JEDEC- and industry-standard pinout in a 72-pin, PIN ASSIGNMENT (Front View)
single-in-line memory module (SIMM)
* High-performance CMOS silicon-gate process. 72-Pin SIMM
* Single +5V +10% power supply _
¢ All device pins are TTL-compatible i (DD-3) 1 Meg x 32
* Low power, 48mW standby; 1,824mW active, typical (DD'4) 2 Meg x 32
(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
» FAST PAGE MODE (FPM) operating mode or
Extended Data-Out (EDO) PAGE MODE operating
mode

PIN#| SYMBOL (PIN#. SYMBOL { PIN#! SYMBOL |PIN#| SYMBOL

1 Vs 19 NG 37 NC 55 DQ12
OPTIONS MARKING 2 D; 20 i DO5 38 NC 56 DQ28

* Timing 3 | Da17 | 21| Do2i [ 38 | Vs | 57 | Dboi3:
60ns access » -6 4 D02 22 D06 40 | TASO [ 58 | D029
70ns access (FAST PAGE MODE only) -7 5 DOf8 | 23 | DO22 [ 41 | TAS2 | 59 Veo

6 D03 | 24 | DO7 | 42 | CAS3_ | 60 | D030

¢ Packages 7 | D19 | 25 | D23 | 43 | CAST | 61 ] DG4
72-pin SIMM M 8 D04 | 26 | DGB | 44 | RASO | 62 | DOSI
72-pin SIMM (gold) G 9 | D020 | 27 | D024 | 45 |NC'/RAST| 63 | DQ15

10 Vee 28 A7 46 NC 64 D@32

. [ we [ 29[ NG | 47| WE | 65| Dot
Operating Modes 12 A0 [ 30 Ve | 48] NC |66 ] NC

FAST PAGE MODE Blank 13] A | 31| As | 49| Dog | 67 | PROI
EDO PAGE MODE . X 14 A2 32 A9 50 | D025 | 68 | PRDZ

15 | A3 | 33 |NC/RAS3] 51 | D010 | 69 | FRD3

KEY TIMING PARAMETERS 18 A | 34| FASZ | 52| Dazs | 70 | FRD4

. v 7] A [ m | 53] bain |71 N
EDO Operating Mode B A6 T3 N | 54 boar |72 ] e

SPEED | RC | 'RAC PC 'AA | 'CAC | 'CAS *4MB version only
-6 110ns | 60ns 26ns 30ns 17ns 13ns

FPM Operating Mode

SPEED Re RAC tpC 1AA iCAC RP
-6 110ns | 60ns 35ns 30ns 15ns 40ns
-7 130ns | 70ns 40ns 35ns | 20ns 50ns

MT8D132(X), MT16D232(X) 5 1 7 - Micron Technology, Inc., reserves the right to change products or specifications withoul nolice.
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MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

PART NUMBERS
EDO Operating Mode

PART NUMBER
MT8D132G-xx X
MT8D132M-xx X
MT16D232G-xx X
MT16D232M-xx X
xx = speed

DESCRIPTION

1 Meg x 32, EDO, Gold

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

2 Meg x 32, EDO, Tin/Lead

FPM Operating Mode

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

MT16D232G-xx
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
areentered 10bits (A0-A9) ata time. RASis used tolatch the
first 10 bits and CAS the latter 10 bits. A READ or WRITE

2 Meg x 32, Gold
2 Meg x 82, Tin/Lead

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

FAST PAGE MODE
FAST PAGE MODE operations allow faster data opera—

tions (READ or WRITE) within a row-address-defined

(A0-A9) page boundary. The FAST PAGE MODE cycle is
always initiated with a row-address strobed-in by RAS

followed by a column-address strobed-in by .CAS. CAS
may be toggled-in by holding RAS LOW and strobing-in
different column-addresses, thus 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 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 toa reduced 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, DQ2 to
DQ18 and so forth, and CASO to CAS2 and CAS1 to

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

organization. -

MT8D132(X), MT1: 60232()()
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MT8D132(X), MT16D232(X)
MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

FUNCTIONAL BLOCK DIAGRAM

MT8D132(X) (4MB)
DQY remmresmreanssssesananne DQs DQQ --rrmsmsrsssesssesnss DQ16
il i i 1
DQ1 -4 DQ1-4 DQ1 -4
WE WE WE
— - Ut s uz - us
RASO RAS RAS RAS
OE A0G-A9 OE A0-A9

CASt

WE —¢

CAS2

RAS2

OE A0-A9 OE AC-A9

CAS3

AD-A9

FAST PAGE MODE
U1-U8 = MT4C4001JDJ

EDO PAGE MODE
U1-U8 = MT4C4007JDJ

MTBD132(X), MT16D232(X) 5-19 Micran Technology, Inc., reserves the right to changs products or specilications without nictics.  *
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MICR

=0 S 1 MEG, 2 MEG x 32 DRAM MODULES

TEGHNOUT

MT8D132(X), MT16D232(X)

CASO

2
5

RAS1

RAS3

FUNCTIONAL BLOCK DIAGRAM
MT16D232(X) (8MB)

DQY =ssmmssmresmmesnseaceas DO8 DQQ -mresrremsressesseeaeens DQ16
DQ1-4 DQ1-4 DQ1-4 DQi-4
WE WE WE WE
ui uz ___ w3 us
CAS CAS 733 CAS
RAS RAS RAS RAS

DQIT emmersmmemoesmnnnns DQ24
DQ1-4 DQi -4
WE WE
us __ U8
CAS CAS
RAS RAS

-l—.—ﬁ AD-A9

DQY -sermersmrrasssasancancnas DQ8
DQ1-4 DQ1-4
WE WE
U9 u10
CAS CAS
RAS —1 RAS

DQ1-4 DQ1-4
WE WE
___ uis ___ na4
TAS TAS
RAS RAS

J:—- OE A0-A9 J:— OF A0-A9

DQ2G w==mramramremmraaneanas DQ32
DQ1 -4 DO1-4

WE WE

. w ___ us

CAS CAS

RAS RAS

__L_ OF A0-A9

DQY -sersemessesnrsneansanes DQ16
DQ1-4 DQ1-4
WE WE
un u12
CAS CAS
{ RAS RAS

DQR5 -+-snemrarsosneasraaas DQ32
DQl-4 DQ1 -4
WE WE
uis u16
CAS CAS
RAS RAS

J_—ﬁ AO-AS J___—O_E AD-A9

FAST PAGE MODE
U1-U16 = MT4C4001J

EDO PAGE MODE
U1-U186 = MT4C4007JDJ

© MTED182(X), MT16D232(X)

ML meE — Rav 10/a8

. B5.20

Micron Technology, Inc., reservas the right to change products of specilications without notice.
©1995, Micron Technolagy, Inc.




MICR

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

TRUTH TABLE
ADDRESSES DATA-IN/OUT

FUNCTION RAS TAS WE R ¢ DQ1-DO32 |
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 n/a COL Data-Out

Any Cycle L L—H H n/a n/a Data-Out

. (X version)

EDO/FAST-PAGE- 1st Cycle L H—L L ROW CcOL Data-In
MODE EARLY -WRITE | 2nd Cycle L H-L L n/a COL Data-In
‘RAS-ONLY REFRESH L H X ROW n/a ~ High-Z
HIDDEN READ L->H-L L H ROW COL Data-Out
REFRESH WRITE L—~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 -1
PRD1 67 NC NC
PRD2 68 NC NC
PRD3 69 NC Vss
PRD4 70 NC NC

MT8D132(X), MT16D232(X)
DM53.pm5 - Rev. 12/95
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MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

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

Voltage on Vce Supply Relative to Vss ............ . mum Ratings” may cause permanent.damage to tl}e device.
Operating Temperature, T, (ambient) . This is a stress rating only and furfc.tlonal operation of th‘e
Storage Temperature (plastic) .................... 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 CULTent .........o.c.cecreceercrensecrcnes implied. Exposure to absolute maximum rating conditions

for extended periods may affect reliability.

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

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vee 45 55 \' k
input High (Logic 1) Voltage, all inputs Vi 24 |Vec#t| V

Input Low (Logic 0) Voitage, all inputs . Vi -1.0 0.8 \']

INPUT LEAKAGE CURRENT CAS0-CAS3 I -8 8 UA

Any input OV < Vin € Vee +1.0V : AO0-A9, WE 2 -32 32 A 25
(All other pins not under test = 0V) RAS0-RAS3 Ii3 -8 8 pA 25
OUTPUT LEAKAGE CURRENT ‘ ' DQ1-DQ32 loz -20 20 HA 25
(Q is disabled; OV < Vourt < 5.5V)

OUTPUT LEVELS VoH 24 \'J

High Voltage (lout = -5mA) VoL 04 \"

Low Voltage (lout = 4.2mA)

MAX
PARAMETER/CONDITION SYMBOL| SIZE -6 -7 | UNITS | NOTES
STANDBY CURRENT: (TTL) Icci | 4MB 16 16 mA
(RAS = CAS = VIH) ‘8MB 32 32
STANDBY CURRENT: (CMOS) ) fccz | 4MB 8 8 mA
(RAS = CAS = other inputs = Vcc -0.2V) ) : 8MB 16 16
OPERATING CURRENT: Random READ/WRITE amB | 880 800 mA | 2 24
Average power supply current lcca 8MB | 896 816 ?
(RAS, CAS, address cycling: 'RC = 'RC [MIN]) ‘
OPERATING CURRENT: FAST PAGE MODE . ave | 640 560 mA | 2 24
Average power supply current ) lcc4 8MB 656 576 !
(RAS = Vi, CAS, address cycling: 'PC = PC [MIN])
OPERATING CURRENT: EDO PAGE MODE lces a8 | 640 _ mA 2
Average power supply current (X only) svB | 656 _
(RAS = v, CAS, address cycling: {PC = tPC [MIN])
REFRESH CURRENT: RAS ONLY
Average power supply current lccs gmg ggg g?g mA | 2,24
(RAS cycling, CAS = ViH: 'RC = IRC [MIN]) ;
REFRESH CURRENT: CBR
Average power supply current lcc7 gmg ggg g?g mA | 2,19
(RAS, CAS, address cycling: 'RC = 'RC [MIN])

MT8D132(X), MT16D232(X) 5 2 2 Micran Tachnology, nc., reserves the right to change products or specifications without notice.
DM53.pm5 — Rev. 12/95 = ©1995, Micron Technology, Inc.



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

MICR

CAPACITANCE m Ax
PARAMETER ‘ SYMBOL | 4MB | 8MB | UNITS | NOTES
Input Capacitance: A0-A9 _ Cn 48 95 pF 17
Input Capacitance: WE ‘Ci2 64 127 pF 17
Input Capacitance: RASO-RAS3 B Cia 32 32 pF 17
Input Capacitance: CASO-CAS3 ) ) Cis 16 32 pF 17
Input/Output 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 CHARAGTERISTICS - FAST PAGE MODE OPTION . -6 -1 .

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 time 'ASC 0 0 ns
Row-address setup time 'ASR 0 0 ns

Access time from CAS ICAC 15 20 ns 9
Column-address hold time {CAH 10 15 ns

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

‘CAS hold time (CBR REFRESH) ICHR 10 10 ns 19
‘CAS to output in Low-Z ‘cLz 0 0 ns

CAS precharge time fcp 10 10 i ns 18
Access time from CAS precharge 'CPA 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 CAS 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 3B - ns 22
Row-address hold time ] '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

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 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

MTBD132(X), MT18D232(X) N 5 23 Micron Technology, Inc., reserves the right to change products or specifications without natice.
AMER (e — Bey 19/08 N - 1896, Micron Tachnology, Inc.
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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) (Vcc = +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

'RAS to CAS precharge time 'RPC 0 0 . ns

Read command hold time 'RRH 0 0 ns 14
RAS hold time tRSH 15 20 ns

Write command to RAS lead time - RWL 15 20 ns

Transition time (rise or fall) 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

WE command setup time WCs 0 0 ns

Write command pulse width wp 10 15 ns

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

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

MT8D132(X}, MT18D232(X) 5_ 2 4 Micren Technotogy, Inc., reserves the right to change products or specifications without notice.
DMS3.0m5 — Rev. 12/95 PR
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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) (Ve = +5V +10%)

AC CHARACTERISTICS - EDO PAGE MODE OPTION -6 .

PARAMETER SYM MIN MAX UNITS NOTES
Access time from column-address TAA 30 ns
Column-address setup to CAS precharge during WRITE ACH 15 ns
Column-address hold time (referenced to RAS) ‘AR 45 ns
Column-address setup time 'ASC 0 ns
Row-address setup time TASR 0 ns

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

CAS pulse width ICAS 13 10,000 ns .
TAS hold time (CBR REFRESH) 'CHR 10 ns 19
TAS to output in Low-Z ‘cLz 3 ns 23
Data output hold after CAS LOW 'COH 5 ns

CAS precharge time icp 10 . ns 18
Access time from CAS precharge 'CPA 35 ns ..

'CAS to RAS precharge time 'CRP 10 ns

‘CAS hold time 'CSH 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) DHR 45 ns

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

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

RAS pulse width 'RAS 60 10,000 ns

RAS pulse width (FAST PAGE MODE) RASP 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

MTBD132(X), MT16D2320)
DMS3 bmE — Rav 12/G5

Micron Technology, Inc., reserves the right to change products or specifications without notice.
1995, Micron Technalegy, Inc.

5.25

NINIS NvHA l



WIS II\IVHG

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 ns
Read command hold time : ‘RRH 0 ns 14
RAS hold time 'RSH 15 ns
Write command to RAS lead time 'RWL 15 ns
Transition time (rise or fall) tr 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 'wes 0 ns
| Output disable delay from WE (CAS HIGH) WHZ 3 15 ns
Write command pulse width Wp 10 ns
WE pulse width for output disable when CAS HIGH WPz 10 ns
WE hold time (CBR REFRESH) 'WRH 10 ns
WE setup time (CBR REFRESH) : WRP 10 ns

MT8D132(X), MT16D232(X)

MICRON 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) (Vcc = +5V £10%)

MT8D132(X), MT16D232(X) 5_26 Micron Technology, Inc., reserves the right te change producls or spsc;ﬁoat 's without nolice.
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TECHNOLOGY IX

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

NOTES

1.
2.

9.

10.
11.

12

13.

All voltages referenced to Vss.

Icc is dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the output open.

An initial pause of 100js is required after power-up
followed by eight RAS refresh cycles (RAS ONLY or
CBR with WE HIGH) before proper device operation
is assured. The eight RAS cycle wake-ups should be
repeated any time the 'REF refresh requirement is
exceeded.

AC characteristics assume 'T = 5ns for FAST PAGE
MODE and T = 1.5ns for EDO PAGE MODE.

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

The minimum specifications are used only to indicate

cycle time at which proper operation over the full
temperature range (0°C < T, £70°C) is assured.
Measured with a load equivalent to two TTL gates
and 100pF.

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

Assumes that 'RCD = 'RCD (MAX).

1f CAS and RAS = Vi, data output is High-Z.

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

tOFF (MAX) defines the time at which the output
achieves the open circuit condition and is not
referenced to Vou or VoL.

Operation within the 'RCD (MAX) limit ensures that
RAC (MAX) can be met. 'RCD (MAX) is specified as
a reference point only; if 'RCD is greater than the
specified 'RCD (MAX) limit, then access time is
controlled exclusively by {CAC.

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

15. These parameters are referenced to CAS leading edge

in EARLY WRITE cycles.
16. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vi1 and

Vi (or between VIL and ViH) in a monotonic manner.
17. This parameter is sampled. Capacitance is measured -

using MIL-STD-883C, Method 3012.1 (1 MHz AC,
Vee = 4.5V, DC bias = 2.4V at 15mV RMS).

18. If CAS is LOW at the falling edge of RAS, data-out
(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.
19. On-chip refresh and address counters are enabled.

20. A HIDDEN REFRESH may also be performed after a

. WRITE cycle. In this case, WE = LOW.
21. LATE WRITE, READ WRITE or READ-MODIFY-
WRITE cycles are not available due to OE being
grounded on U1-U8/U16.

22. Operation within the tRAD (MAX) limit ensures that
RCD (MAX) can be met. 'RAD (MAX) is specified as

a reference point only; if '‘RAD is greater than the
specified 'RAD (MAX) limit, then access time is
controlled exclusively by tAA.

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

24. Column-address changed once each cycle.

25. 4MB module values will be half of those shown.

26. For FAST PAGE MODE option, 'OFF is determined

by the first RAS or CAS signal to transition HIGH. In
comparison, 'OFF on an EDO option is determined by

the latter of the RAS and CAS signal to transition
HIGH.
27. Applies to both EDO and FAST PAGE MODEs.

MTaD132{X), MT16D232(X)
DM53.pm5 — Rev. 12/95
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

READ CYCLE
(FAST PAGE MODE Module)

fRc -

Ras tRp
ms v o N V7 A
tCsH . :
tRSH tRRH
‘chp 'RCD tcas
o W N i
AR |
tRAD | tma |
tAsR tRAH 'Asc } tcaH |
ADDR Vi :m ROW TW//@K C]OLUMN W /// / //// / ROW
.1 Res ReH
. I |
v Iy S
1,
| t:ﬁc :
fcac toFF
oz
pa ¥:g'l:' = OPEN @] vALDDATA [ OPEN
DON'T GARE
R unpEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
tAA 30 35 ns ‘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
'CAC 15 20 ns 'RC 110" ] 130 ns
iCAH 10 15 ns 'RCD 20 45 20 50 ns
1CAS 15 | 10,000 20 {10,000 | ns 'RCH 0 0 ns
cLz 0 0 ns 'RCS 0 0 ns
CRP 10 10 ns RP 40 50 ns .
'CSH 60 70 ns 'RRH 0 0 ns
'OFF 3 15 . 3 20 ns tRSH 15 20 ns
‘RAC 60 70 ns

MTED132(X), MT16D232(X)
DMS53.pmS — Rev. 12/95
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MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MCDULES

RAS

CAS

ADDR

oQ

NOTE: 1.

2.

READ CYCLE
(EDO PAGE MODE Module)
taG
RAS tRp
v h z
tcsH |
tAsH } 'RAH
i crp 'RCD. cas
W Ry /A
AR |
tRAD | RAL |
tasR RAH tasc { tcAR
/) IR 1/ O /NI, Row
bwre [ whH, i tRoS ! ‘ tRcH
| |
W T e I
AA
RAC NOTE 2
tcac torF
oz
¥8{‘ E OPEN 3 VALIDDATA  —— OPEN
DON'T CARE
B unperineD
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.

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

EDO PAGE MODE

TIMING PARAMETERS
-6 -6

SYM MIN MAX | UNITS SYM MIN MAX | UNITS
'AA 30 ns 'RAH 10 ns
AR 45 ns tRAL 30 ns
'asc 0 ns 'RAS 60 10,000 | ns
ASR 0 ns 'RC 110 ns
1CAC 17 ns RCD 20 45 ns
ICAH 10 ns 'RCH 0 ns
'CAS 13 10000 | ns 'RCS 0 ns
‘cLz 3 ns 'RP 40 ns
ICRP 10 ns ‘RRH 0 ns
'CsH 50 ns ‘RSH 15 ns
'OFF 3 15 ns 'WRH 10 ns
RAC 60 ns ‘WRP 10 ns
'RAD 15 30 ns

MTBD132{X), MT16D232{X) Micsan Technology, Inc., reserves the right to change products or spetifications without notice.
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

o
Y
> w
=
2 -
=
=

NOTE:

EARLY WRITE CYCLE %7
e
RAS : tRP
— ——
W ; \
tceH
tRSH
i i tAcD cas
wo o
AR
RAD RAL
lash tRAH tasc toaH
. taCH
vH :m ' ROW )@g COLUMN X7 K ROW
towr |
tRwL )
wer
twos tweh
twep || tway twe
ViH =
W LN e | L % /
bHR
'ps 'oH
x:gf - / %{ VALID DATA *W
DON'T CARE
m UNDEFINED

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

FAST PAGE MODE AND EDO PAGE MODE

1. Although WE is a “don't care” at RAS time during an access cycle (READ or WRITE), the system designer should implement

TIMING PARAMETERS
-6 -7 . 6 ) -7 :
SYM MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX | UNITS
*ACH (EDO) 15 — ns 'RAD 15 30 15 35 ns
‘AR 45 50 ns ‘RAH 10 10 ns
tASC 0 0 ns RAL 30 35 ns
'ASR 0 0 ns RAS 60 |[10000| 70 | 10,000] ns
'CAH 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 [ 10000 — — 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 10 10 ns
DS 0 0 ns WRP 10 10 ns

MTEDI32(X), MT16D232(X)
TVMAED o - Dhos IR

f~gslal

Micron Technology, Inc., raserves the right to change products or specifications without notice.



ON MT8D132(X), MT16D232(X)

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

FESINC

FAST-PAGE-MODE READ CYCLE

Rasp BP

s Vi T N K l\
fcsH trc tRsH
| CRP tRCD toas tcp tcas lcp tcas ke i
o W f I o S A R
AR
1RAD tRAL
tASR tRAH tAsc tcan tasc car tASC cAn
AR VI :@ ROW ;@g COLUMN m{i COLUMN m COLUMN )E{Z zz’{ / ZZZ z’é@( ROW
- |-'—- tRes - l-'—'ncs —>| |-=—1RRH
i RS, tRCH—1 I" RCH—] l<-- "B
— 7
= Yt T ‘ U
799 | tan | [
tRac ! topa ' topa
cac loFE teac foFE loac \
<L e —»| |w—torF
oz | oz = o1z = |-
oa g1 > R ¥ TR p—oren
DON'T CARE
B unperineD
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 P 35 40 ns
AR 45 50 ns 'RAC 60 70 ns
taSC 0 0 ns ° 'RAD 15 30 15 35 ns
'ASR 0 0 ns ‘RAH 10 10 ns
'CAC 15 20 ns RAL 30 - 35 ns
{CAH 10 15 ns 'RASP 60 100,000 70 100,000 ns
ICAS 15 10,000 20 10,000 ns 'RCD 20 45 20 50 ns
‘cL.z 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 to changa products or specifications withoul notice.
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MT8D132(X), MT16D232(X)
1 MEG, 2 MEG x 32 DRAM MODULES

EDO-PAGE-MODE READ CYCLE

tRASP AP,
mas v~ ¥ /
tosH trc RSH
i lcrp tReD tcas tcp lcas lcp tcas tcp i
CAS Vi = * y s
W f R g , | / ] N
AR
tRAD ) tRAL
| tASR tRaH 'asC tcaH tAsC 'CAH tasc fcAH
aooR i m ROW @3 COLUMN W / @g COLUMN ’2(/ COLUMN W / / @( ROW
| ‘WRP| 'WRHI l__ 'res l ‘ | tac
WE Vi -
viL _4222% NOTE 4 taa RRH
'an 'an icea
tRac tcpa oA
icac icac oLz e
torz—»] |- ‘cou hui
oo Vg = 4@ o o R Joren
DON'T CARE
R 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 -6
SYM MiN MAX UNITS SYM MIN MAX UNITS
AA 30 ns PC 26 ns
‘AR 45 ns RAC 60 ns
'ASC 0 ns RAD 15 30 ns
'ASR 0 ns 'RAH. 10 ns
'CAC 17 ns 'RAL 30 ] ns
{CAH 10 ns 'RASP 60 100,000 ns
'CAS 13 10,000 | ns 'RCD 20 45 ns
‘cLz 3 ns RCH 0 ns
ICOH 5 ns RCS . 0 ns .
‘cp 10 ns ‘RP 40 ns
'CPA 35 ns 'RRH 0 ns
'CRP 10 ns 'RSH 15 ns
'CSH 50 ns ‘WRH 10 ns
'OFF 3 15 ns 'WRP 10 ns

MTBD132(X), MT18D232(X}
DM53.pm5 — Rév. 12/95
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() MT8D132(X), MT16D232(X)

MICRON 1 MEG, 2 MEG x 32 DRAM MODULES

FAST-PAGE-MODE EARLY-WRITE CYCLE

tRASP . tme |
IR N ¢ A
tosu rc RsH
i icap ‘ACD tcas icp lcas fep - 'cas 1o P i
w W/ 7 .
AR
tRaD RAL
ASR RAH. tasc caH tASC, cAH, tASC caH
aoR ROW 4;;@3[ COLUMN W‘r coLUMN @mﬁoww X ROW
' tow, | tow | owL }
wos WeH ) wes weH wes weH |
‘we twe 'we
twer tRwe l
DHR i
ips oH os bH ps oH
v y
[ v?gf //////////// ////////, VALID DATA VALID DATA m vauppata .} //////////////////
DON'T GARE
UNDEFINED
FAST PAGE MODE
TIMING PARAMETERS
-6 -1 ) | -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
tASR 0 ) 0 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
icp - 10 10 ns 'RP 40 50 ns
'CRP 10 10 ns 'RSH 15 20 ns
'CSH 1 60 70 ’ ns RWL 15 20 ns
iCwL 15 20 ns WCH 10 15 ns
DH 10 15 ns 'WCR 45 55 ns
'DHR 45 55 ns wes ) 0 ns
DS 0 0 ns wp 10 15 ns
tpC 35 40 ns
g;;gl? p?ﬁéx_)g1?2/29:2w - 5_ 3 3 Micron Technology, Inc., reserves the right to change products g‘r mﬁ?ﬁ xﬁ:zr;;fﬁ
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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 |

Fas vm - ;l‘ ’L
Ras v
tosH po 'RSH
i tcrp tRCD tcas cp tcas tcp Teas P
w WS R\ 1 T 7 p / % J\
tar .
tRaD 1 RAL
tasr_{| _tRAH_ tasc tcAH tasc_||_tcAH tasc_||_tean
|--258, <_>‘ 250, |
Vi 4 N -
ADDR v :@i ROW COLUMN X7 coum 7m COLUMN . ROW
towL ] towL | towe |
'wcs wen ' wes WeH ' wes twoH '
WwhP | | 'wrH we we wp
— v . .
L/ ) ) "W, I
wer : tRWL
tosA l
‘os IbH os oH s oH
SN/, ST 1) TN /) ST A
{7 bonT care
mUNDEFINED

1. Although WE is a “don’t care” at HAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facifitate 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 'RASP 60 100,000 ns
'CAH 10 ns RCD 20 . 45 ns
'CAS 13 10,000 ns RP 40 ns
'CP 10 | ns 'RSH 15 ‘ns
'CRP 10 ns 'RWL 15 ns
{CSH 50 ns WCH 10 ns
ICWL 15 ns 'WCR 45 ns
'DH 9 ns WCS 0 ns
'DHR 45 ns wp 10 ns
DS 0 ns ’ WRH 10 ns
PC i 26 ns WRP 10 ns
RAD 15 30 ns

MT8D132(X), MT16D232(X) '5-34 Micton Technology, Inc.. reserves the right to change products or specifications without notica.
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MT8D132(X), MT16D232(X)

Ml:n 1 MEG, 2 MEG x 32 DRAM MODULES

ON

TECHROLOGY, INC.

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

tRASP L
— V-
RAS v '_ 7H__,
tosH
ki) pc 'ASH
icrP 'RCD tcas tcp tcas ) eid toas Ctep
—= V= T — I
s Vo f \ , | | 'S
taR tRAL
'RAD tACH l
IasR || tRan tasc loaH | tasc || tcaH tasc || _tocaH -
Sandi N Silieacid
£ y 4 y
ADDR ¥}E_ ROW COLUMN (A} WMN(B) [ COLUMN (N) ] ROW
/s ; — i e »,
wap || twrH tacs rot--] I twes e w
| | |<—-> e
WE VH-/,
WE vlL_/éZZ’/' ‘ tha J’\ >
NOTE 1 taa —
— .
l tRAC | tcpa g
| teac cac "ris. toH
tcon TWHZ .| e l m
-~
V| - Y L}
pa YioH VALID VALID DATA
VidL = OPEN VALID DATA (A) *( DATA B N g
/7] DON'T CARE g

RR 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
‘AA 30 ns ‘RAC 60 ns
tACH 15 ns 'RAD 15 30 ns
AR 45 ns RAH 10 ns
tasc 0 . ns IRAL 30 ns
'ASR 0 ns IRASP 80 100,000 | ns
ICAC 17 ns 'RCD 20 45 ns
'CAH 10 ns ‘RCH 0 ns
'CAS 13 10,000 ns ‘RCS 0 ns
'COH 5 ns RP 40 ns
‘cp 10 ns ‘RSH 15 ns
'CPA 35 ns ‘WCH 10 ns
'CRP 10 ns 'wes 0 ns
'CSH 50 ns WHZ 3 15 ns
DH 9 ns WRH 10 ns
DS 0 ns 'WRP 10 ns
PC 26 ns

MTBD132(X), MT16D232(X)

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

WIS NVHA l

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

RasP _ rP
R - ¥ ) g
ms M Z N 7 ___
trsH
fcsH tpg
i tcrp tRep leas top lcas tcp |
s WMo A T\ ; N ] xl
AR
'RAD tRAL
1 AR [ traH tasc 1cAH tasc |1 lcaH
ADDR ¥:E ROW li@il COLUMN 7% COLUMN )0/ // / // ROW
1T towL | ‘
‘Res | taw
| twe
wes tweH
WE VM= F
= i ‘ N LTI,
CAC NOTE 1
toz oFF, ¥ | tps toH
pQ \\fgf: OPEN 1 :\EA/HR { VALIDDATA -
L w
'Rac
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
AA 30 35 ns PC 35 40 ns
AR 45 50 ns RAC 60 70 ns
'ASC 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
ICAH 10 15 ns 'RASP 60 |100,000) 70 |100,000] ns
ICAS 15 | 10,000 20 | 10000| ns RCD 20 45 20 50 ns
oLz 0. 0 ns 'RCS 0 0 ns
'CP 10 10 ns RP 40 50 ns
'CRP 10 10 ns 'RSH 15 20 i ns
'CSH 60 70 ris 'RWL 15 20 ns
ICWL 15 20 ns WCH 10 15° ns
'DH 10 15 ns wcCs 0 0 ns
DS 0 0 ns wp 10 15 ns
'OFF 3 15 3 20 ns

MTBD132(X), MT16

b A ot oy

D232(X)
»
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MT8D132(X), MT16D232(X)

1 MEG, 2 MEG x 32 DRAM MODULES

EDO READ CYCLE
(with WE-controlled disable)

Yy =
Ras Vil Z Iy
tosH
‘cRP tReD tcas tcp
TAS Vi — A 4 Y
S il K VY !
‘AR
‘RaD
tASR RAH tasc fcaH tasc
ADDR ¥:E :m‘ ROW :W COLUMN J) COLUMN
twrp ! | twhH 'Rcs tReH  'Wpz  'Res \
‘ - | | -
WE VH -7 r
tAa
| thac
tcac
| toz twHz 'tz _,
DQ ¥8f ~ OPEN %88@4 VALDDATA  J—OPEN
DON'T CARE
% UNDEFINED
NOTE: 1. Although WE is a “don’t care” at AAS 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 60 ns
AR 45 ns RAD 15 30 ns
'ASC 0 ns 'RAH 10 . ns
'ASR 0 ns 'RCD 20 45 ns
‘caC 17 ns tRCH 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
'CSH 50 ns

a7
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MICRON

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

ViH ~ 3

RS vy _

chp
A—

RAS-ONLY REFRESH CYCLE 7

Re

tRAS

RP

N

'RPC
]

— V -
tas it Z F;

ADDR ¥:E 5

'RAH

/

7]

T

X

VoH -

DA v =

twrp

twRH |

OPEN—

| wrp

twRH

w_EV'H:////////—

ViL

e X

trp

T

CBR REFRESH CYCLE 2°
(Addresses = DON'T CARE)

tRAs

trp

— Vg =
RAS v![’_

Vi —
CAS vlf_

VoH —

RPC

tcsm

IcHR

\ RPC,  tcgR

IcHR

T

DQ VoL =

v Yo T o XU

Iwre]| twhRH,

OPEN

| twrp

tWARH

R
DON'T CARE

R unpeFINED

NOTE: 1. Atthough 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 -1 -6 -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
fcp 10 10 ns 'RPC (FPM) 0 0 ns
'CRP 10 10 ns 'RPC (EDO) 5 — ns
'CSR 10 10 ns WRH 10 10 ns
tRAH 10 10 ns WRP 10 10 ns
'RAS 60 [10000( 70 [ 10,000 ns

MTBD132(X), MT18D232(X)
AL rmE Bl 190E

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

HIDDEN REFRESH CYCLE 20.27

(WE = HIGH)
RAS AP tRAS
— N ————
N | ! i
tcRP RCD tRSH
% ., : B
TRy — JZ ——
ViL-  / !
AR
RAD 1RAL
1ASR RAH tasc icaH
ADDR ¥:E: mt ROW ;Emc COLUMN :2& / / / 7
tan
RAG
tcac tOFF
oz
Da ¥8[' = OPEN———-IW VALID DATA OPEN—
DON'T CARE
IR unpEFINED
FAST PAGE MODE AND EDO PAGE MODE
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
1AA 30 35 ns 'OFF 3 15 3 20 ns
‘AR 45 50 ns RAC 60 70 ns
1ASC 0 0 ns RAD 15 30 15 35 ns
1ASR 0 0 ns RAH 10 10 ns
ICAC (FPM) 15 20 ns 'RAL 30 35 ns
CAC (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
‘CLz 3 3 ns 'RSH 15 20 ns
'CRP 10 10 ns

MT8D132(X)

, MT16D232(X)
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