MICRON

T MEG x 16
EDO DRAM

DRAM

MT4C1M16ES5
MT4LC1M16E5

FEATURES

* JEDEC- and industry-standard x16 timing, functions,
pinouts and packages

High-performance CMOS silicon-gate process

Single power supply (+3.3V 0.3V or 5V £10%)

All inputs, outputs and clocks are TTL-compatible
Refresh modes: RAS#-ONLY, CAS#-BEFORE-RAS#
(CBR), HIDDEN; optional Self Refresh

* BYTE WRITE access cycles
¢ 1,024-cycle refresh (10 row, 10 column addresses)
* Extended Data-Out (EDO) PAGE MODE access cycle
* 5V-tolerant inputs and I/Os on 3.3V devices
OPTIONS MARKING
* Voltages
3.3V LC
5v C
* Packages
Plastic SOJ (400 mil) DJ
Plastic TSOP (400 mil) TG
* Timing
50ns access -5
60ns access -6
70ns access (3.3V only) -7
® Refresh Rates
Standard Refresh (32ms period) None

Self Refresh and (128ms period) S
» Part Number Example: MT4LCIM16E5TG-6

Note: The 1 Meg x 16 EDO DRAM base number differentiates the offerings in
one place - MT4LCIM16EB. The third field distinguishes the low voltage
offering: LC designates Vcc = 3.3V and C designates Ve = 5V.

KEY TIMING PARAMETERS

SPEED RC RAC pC AR ICAC CAS
-5 84ns 50ns 20ns 25ns 15ns 8ns
-6 104ns | 60ns 25ns 30ns 17ns 10ns
-7 124ns | 70ns 30ns 35ns | 20ns 12ns

*3.3V version only.

GENERAL DESCRIPTION

The1Megx 16isarandomly accessed, solid-state memory
containing 16,777,216 bits organized ina x16 configuration.
The 1 Meg x 16 has both BYTE WRITE and WORD WRITE
access cycles via two CAS# pins (CASL# and CASH#).

PIN ASSIGNMENT (Top View)
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Note: The “#” symbol indicates signal is active LOW.

1 MEG x 16 EDO DRAM PART NUMBERS

PART NUMBER Vec | REFRESH | PACKAGE | REFRESH
MT4LC1M16E5DJ 3.3V 1K 400-SOJ | Standard
MT4LC1M16E5DJS | 3.3V 1K 400-SOJ Self

MT4LCIMI16ESTG 3.3V 1K
MT4LCIM16ESTGS | 3.3V 1K

400-TSOP| Standard
400-TSOP|  Self

MT4C1M16E5DJ 5V 1K 400-SOJ | Standard
MT4C1M16E5DJS 5V 1K 400-SOJ Self
MT4C1M16ESTG 5V 1K 400-TSOP| Standard
MT4C1M16E5TGS 5V 1K 400-TSOP|  Self

These function like a single CAS# found on other DRAMs
in that either CASL# or CASH# will generate an internal
CASH#,

The CAS#functionand timing are determined by the first
CAS# (CASL# or CASH#) to transition LOW and the last
CASH# to transition back HIGH. Using only one of the two
signals resultsina BYTEWRITE cycle. CASL# transitioning
LOW selects an access cycle for the lower byte (DQ1-DQ8),
and CASH# transitioning LOW selects an access cycle for
the upper byte (DQ9-DQ16).

Each bit is uniquely addressed through the 20 address
bits during READ or WRITE cycles. These are entered 10
bits (A0-A9) at a time. RAS# is used to latch the first 10 bits

1 Meg x 16 EDO DRAM
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MICRON

GENERAL DESCRIPTION (continued)

and CAS#, the latter 10 bits. The CAS# function also deter-
mines whether the cycle will be a refresh cycle (RAS#
ONLY)oran active cycle (READ, WRITE or READ-WRITE)
once RAS# goes LOW.

The CASL# and CASH# inputs internally generate a
CAS# signal that functions like the single CAS# input on
other DRAMs. The key difference is each CAS# input
(CASL# and CASH#) controls its corresponding eight DQ
inputs during WRITE accesses. CASL# controls DQ1-DQ8,
and CASH# controls DQ9-DQ16. The two CAS# controls
give the 1 Meg x 16 both BYTE READ and BYTE WRITE
cycle capabilities.

Alogic 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#(CASL#orCASH#), whicheveroccurslast. AnEARLY
WRITE occurs when WE is taken LOW prior to either CAS#
falling. A LATE WRITE or READ-MODIFY-WRITE occurs
when WE falls after CAS# (CASL# or CASH#) was taken
LOW. During EARLY WRITE cycles, the data outputs (QQ)
will remain High-Z, regardless of the state of OE#. During
LATEWRITE or READ-MODIFY-WRITE cycles, OE# must
be taken HIGH to disable the data outputs prior toapplying
input data. If a LATE WRITE or READ-MODIFY-WRITE is
attempted while keeping OE# LOW, no write will occur,
and the data outputs will drive read data from the accessed
location.

Vi

RASK T

The 16 datainputs and 16 data outputs are routed through
16 pins using common I/O. Pin direction is controlled by
OE# and WE#.

PAGE ACCESS

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

EDO PAGE MODE

The 1 Meg x 16 provides EDO PAGE MODE, which is an
accelerated FAST PAGE MODE cycle. The primary advan-
tage of EDQO is the availability of data-out even after CAS#
returns 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
READs.

FAST PAGE MODE DRAMs have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO PAGE MODE DRAMs operate like FAST
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MICRON

EDO PAGE MODE (continued)

PAGE MODE DRAMs, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS#and OE# areheld LOW. If OE#is pulsed while
RAS# and CAS#are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OF#is toggled
or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z (refer to
Figure 1). WE# can also perform the function of disabling
the output drivers under certain conditions, as shown in
Figure 2.

During an application, if the DQ outputs are wire OR’d,
OE# must be used to disable idle banks of DRAMs. Alter-
natively, pulsing WE#to theidle banks during CAS# HIGH
time will also High-Z the outputs. Independent of OE#
control, the outputs will disable after 'OFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last.

BYTE ACCESS CYCLE

The BYTE WRITEs and BYTE READs are determined by
the use of CASL# and CASH#. Enabling CASL# selects a
lower BYTE access (DQ1-DQ8). Enabling CASH# selectsan
upper BYTE access (DQ9-DQ16). Enabling both CASL#
and CASH# selects a WORD WRITE cycle.

Vi
RASH v}f_

The 1 Meg x 16 may be viewed as two 1 Meg x 8 DRAMs
that have common input controls, with the exception of the
CAS# inputs. Figure 3 illustrates the BYTE WRITE and
WORD WRITE cycles.

Additionally, both bytes must always be of the same
modeofoperationifbothbytes areactive. ACAS#precharge
must be satisfied prior to changing modes of operation
betweenthe upperand lowerbytes. Forexample,anEARLY
WRITE on one byte and a LATE WRITE on the other byte
arenotallowed during thesame cycle. However,an EARLY
WRITE on one byte and a LATE WRITE on the other byte,
after a CAS# precharge has been satisfied, are permissible.

REFRESH

Preserve correct memory cell data by maintaining power
and executing any RAS# cycle (READ, WRITE) or RAS#
refresh cycle (RAS#-ONLY, CBR or HIDDEN) so that all
1,024 combinations of RAS# addresses are executed within
'REF (MAX), regardless of sequence. The CBR, Extended
and Self Refresh cycles will invoke the internal refresh
counter for automatic RAS# addressing.

The optional Self Refresh mode is available on the
MT4LCIM16E5S. The “S” option allows the user a dynamic
refresh, data retention mode at the extended refresh period
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MICRON

1t MEG x 16
EDO DRAM

REFRESH (continued)

of 128ms, i.e., 125us per row when using distributed CBR
refreshes. The “S” option also allows the user the choice of
a fully static, low-power data retention mode. The optional
Self Refresh feature is initiated by performing a CBR Re-
fresh cycle and holding RAS# LOW for the specified 'RASS.

The Self Refresh mode is terminated by driving
RAS#HIGH for a minimum time of 'RPS. This delay allows
for the completion of any internal refresh cycles that may be
inprocessat the time of the RAS# LOW-to-HIGH transition.
If the DRAM controller uses a distributed refresh sequence,
a burst refresh is not required upon exiting Self Refresh.

However, if the DRAM controller utilizes a RAS#-ONLY or
burst refresh sequence, all 1,024 rows must be refreshed
within theaverage internal refresh rate, prior to theresump-
tion of normal operation.

STANDBY
Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.

The chip is preconditioned for the next cycle during the
RAS# HIGH time.
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WORD AND BYTE WRITE EXAMPLE

1 Meg x 16 EDO DRAM
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MICRON

FUNCTIONAL BLOCK DIAGRAM
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MlCRGN 1t MEG x 16
£DO DRAM
TRUTH TABLE
ADDRESSES
FUNCTION RAS# | CASL# [CASH# | WE# | OE# R 'c Das NOTES
Standby H H-X |H-X | X X X X High-Z
READ: WORD L L L H L |ROW | COL Data-Out
READ: LOWER BYTE L L H H L |ROW | COL Lower Byte,
Upper Byte, Data-Out
READ: UPPER BYTE L H L H L |ROW | COL | Lower Byte, Data-Out
Upper Byte
WRITE: WORD L L L L X |ROW | COL Data-in
{EARLY WRITE)
WRITE: LOWER L L H L X |ROW | COL | Lower Byte, Data-in
BYTE (EARLY) Upper Byte, High-Z
WRITE: UPPER L H L L X |ROW | COL | Lower Byte, High-Z
BYTE (EARLY) Upper Byte, Data-in
READ-WRITE L L L |H-L [L-»H |ROW | COL Data-Out, Data-In 1,2
EDO-PAGE-MODE | 1st Cycle L H-L |[H-L| H L |ROW | COL Data-Out 2
READ 2nd Cycle L HoL |H-L | H L nfa | COL Data-Out 2
Any Cycle L L—H [L-H | H L n/a n/a Data-Out 2
EDO-PAGE-MODE | 1st Cycle L HoL |H-L | L X |ROW | COL Data-In 1
WRITE 2nd Cycle L H-L [ H-L L X n/a | COL Data-In 1
EDO-PAGE-MODE | 1st Cycle L H-L [H-L {H-L [L-H |ROW | COL Data-Out, Data-in 1,2
READ-WRITE 2nd Cycle L HoL [H-»L |H-L |L>H [ n/a | COL Data-Out, Data-in 1,2
HIDDEN READ L-oH-L| L L H L |ROW | COL Data-Out 2
REFRESH WRITE |L-oH-L] L L L X |ROW | COL Data-In 1,3
RAS#-ONLY REFRESH L H H X X |[ROW | n/a High-Z
CBR REFRESH H-L L L H X X X High-Z 4
SELF REFRESH H-L L L H X X X High-Z 4
NOTE: 1. These WRITE cycies may also be BYTE WRITE cycles (either CASL# or CASH# active).

2. These READ cycles may also be BYTE READ cycles (either CASL# or CASH# active).
3. EARLY WRITE only.
4, Only one CAS# must be active (CASL# or CASH#).

1 Mag x 18 EDO DRAM
052.pms - Rav. 397
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MICRON

1TMEG x 16
EDO DRAN

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Pin Relative to Vss:

3.3V s -1V to +4.6V
-1V to +7V

Voltage on NC, Inputs or I/O Pins Relative to Vss:
3.3V s -1V to +5.5V
BV ettt e r e eae s -1V to +7V
Operating Temperature, T, (ambient) .......... 0°C to +70°C

Storage Temperature (plastic)
Power Dissipation
Short Circuit Output Current

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

DC ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS

(Notes: 1)
3.3v 5V
PARAMETER/CONDITION SYMBOL| MIN MAX MIN MAX | UNITS | NOTES
Supply Voltage Vce 3.0 3.6 4.5 5.5 \'2
Input High Voltage:
Valid Logic 1; all inputs, I/Os and any NC VIH 2.0 5.5 2.4 |Vcc+1 Vv
Input Low Voltage:
Valid Logic 0; all inputs, I/Os and any NC Vie -1.0 0.8 -1.0 0.8 Vv
Input Leakage Current:
Any input at Vin (OV £ VIN < ViH [MAX]); li -2 2 -2 2 pA 4
all other pins not under test = 0V
Output High Voltage:
lout = -2mA (3.3V), -5mA (5V) VoH 2.4 - 2.4 - \'4
Output Low Voltage:
lout = 2mA (3.3V), 4.2mA (5V) VoL - 0.4 - 0.4 \
Output Leakage Current:
Any output at Vout (0V < Vour < 5.5V); loz -5 5 -5 5 uA
DQ is disabled and in High-Z state
105’426;:5'? :Svo;::M 3- 1 21 Micron Technology, Inc., reserves the right to change products@o:gaz Mmt;ﬂ;mmnm::
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1 MEG x 16
MICHDN EDO DRAM

Ilcc OPERATING CONDITIONS AND MAXIMUM LIMITS
(Notes: 1, 2, 3)

PARAMETER/CONDITION SYM | SPEED | 3.3V 5V | UNITS | NOTES
STANDBY CURRENT: TTL lcct ALL 1 2 mA

(RAS# = CAS# = Vin)

STANDBY CURRENT: CMOS (non-S version only) lccz ALL 500 500 nA

(RAS# = CAS# = other inputs = Vce -0.2V)

STANDBY CURRENT: CMOS (S version only) lcc2 | ALL 150 150 pA

(RAS# = CAS# = other inputs = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE -5 180 190 mA 5,6
Average power supply current lces -6 170 180

(RAS#, CAS#, address cycling: 'RC = 'RC [MIN]) -7 160 | 170

OPERATING CURRENT: EDO PAGE MODE -5 140 150 mA 56
Average power supply current (RAS# = Vi, CAS#, lcca -6 130 140

address cycling: 1PC = 'PC [MIN}) -7 120 130

REFRESH CURRENT: RAS#-ONLY -5 180 190 mA 5,6
Average power supply current lccs -6 170 180

(RAS# cycling, CAS# = Vin: 'RC = 'RC [MIN]) -7 160 170

REFRESH CURRENT: CBR -5 180 180 mA 57
Average power supply current Icce -6 170 170

(RASH#, CAS#, address cycling: 'RC = 'RC [MIN]) -7 160 160

REFRESH CURRENT: Extended (S version only) lcc7 ALL 300 300 A 57
Average power supply current: CAS# = 0.2V or CBR cycling;

RAS# = IRAS (MIN); WE# = Vcc -0.2V; A0-A10, OE# and

Din = Vee -0.2V or 0.2V (Din may be left open), 'RC = 125us

REFRESH CURRENT: Self (S version only) lccs ALL 300 300 nA 5,7
Average power supply current: CBR with

RAS# > 'RASS (MIN) and CAS# held LOW; WE# = Vcc -0.2V;

A0-A10, OE# and DiN = Vec -0.2V or 0.2V (Din may be left open)

1 Meg x 16 EDO DRAM Micron Technology. Inc.. reserves the right to change products or specifications without notice
D52.pm5 ~ Rav. ¥97 3‘ 1 22 ©1997, Micron Technotogy, Inc



MICRON ! MEG x 16
EDO DBRAM
CAPACITANCE
PARAMETER SYMBOL | MAX | UNITS | NOTES
Input Capacitance: Addresses Ci1 5 pF 8
Input Capacitance: RAS#, CASL# ,CASH#, WE#, OE# Ciz 7 pF 8
Input/Output Capacitance: DQ Coo 7 pF 8
AC ELECTRICAL CHARACTERISTICS
(Notes: 2, 3,9, 10, 11, 12, 17) (Vcc [MIN] € Ve < Veo [MAX])
AC CHARACTERISTICS -5 -6 -7
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Access time from column address 'AA 25 30 35 ns
Column address setup to CAS# precharge 'ACH 12 15 15 ns
Column address hold time (referenced to RAS#) ‘AR 38 45 50 ns
Column address setup time tASC 0 0 0 ns 25
Row address setup time 'ASR 0 0 0 ns 25
Column address to WE# delay time AWD 42 49 59 ns 13
Access time from CAS# 'CAC 15 17 20 ns |14,25
Column address hold time 'CAH 8 10 12 ns 25
CAS# pulse width ICAS 8 10,000 10 10,000 12 10,000 ns 27
CAS# LOW to “don’t care” during Self Refresh 'CHD 15 15 15 ns
CAS# hold time (CBR Refresh) ICHR 8 10 12 ns | 7,26
Last CAS# going LOW to first CAS# to return HIGH | 'CLCH 10 10 10 ns 29
CAS# to output in Low-Z 'cLz 0 0 0 ns 26
Data output hold after next CAS# LOW 'COH 3 3 3 ns
CAS# precharge time ‘cp 8 10 10 ns | 15,30
Access time from CAS# precharge {CPA 28 35 40 ns 26
CAS# to RAS# precharge time 'CRP 5 5 5 ns 26
CAS# hold time 'CSH 38 45 50 ns 26
CAS# setup time (CBR Refresh) ICSR 5 5 5 ns | 7,25
CAS# to WE# delay time ICWD 28 35 40 ns |13,25
Write command to CAS# lead time CWL 8 10 15 ns 26
Data-in hold time DH 8 10 12 ns | 16,25
Data-in setup time DS 0 0 0 ns |16,25
Qutput disable ‘oD 0 12 0 15 0 15 ns
Output Enable '0E 12 15 20 ns [17,25
OE# hold time from WE# during 'OEH 8 10 10 ns 18
READ-MODIFY-WRITE cycle
OE# HIGH hold from CAS# HIGH 'OEHC 5 10 10 ns 18
OE# HIGH pulse width '0EP 5 5 5 ns
OE# LOW to CAS# HIGH setup time '0ES 4 5 5 ns
Output buffer turn-off delay OFF 0 12 0 15 0 15 ns | 20,26
DR e Pev 297 3-123 e e B O ab. Mo Toenneloty. e
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MICRON

1MEG x 16
EDO DRAM

AC ELECTRICAL CHARACTERISTICS
(Notes: 2, 3,9, 10, 11, 12, 17) (Vce [MIN] < Vce < Ve [MAX))

AC CHARACTERISTICS -5 -6 -7

PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES

OE# setup prior to RAS# 'ORD 0 0 0 ns

during HIDDEN REFRESH cycle

EDO-PAGE-MODE READ or WRITE cycle time PC 20 25 30 ns 31

EDO-PAGE-MODE READ-WRITE cycle time PRWC 47 56 71 ns 31

Access time from RAS# 'RAC 50 60 70 ns 19

RAS# to column address delay time 'RAD 9 12 12 ns 21

Row address hold time ‘RAH 9 10 10 ns

RAS# pulse width 'RAS 50 10,000 60 10,000 70 10,000 ns

RAS# pulse width (EDO PAGE MODE) 'RASP 50 125,000 60 125,000 70 [125,000| ns

RAS# pulse width during Self Refresh 'RASS 100 100 100 s

Handom READ or WRITE cycle time 'RC 84 104 124 ns

RAS# to CAS# delay time 'ACD 11 14 14 ns | 22,25

Read command hold time (referenced to CAS#) 'RCH 0 0 0 ns | 23,28

Read command setup time 'RCS 0 0 0 ns 25

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

Refresh period (1,024 cycles) S version 'REF 128 128 128 ms

RAS# precharge time 'RP 30 40 50 ns

RAS# to CAS# precharge time 'RPC 5 5 5 ns

RAS# precharge time exiting Self Refresh 'RPS 90 105 125 ns

Read command hoid time (referenced to RAS#) ‘RRH 0 0 o} ns 23

RAS# hold time 'RSH 13 15 15 ns 32

READ WRITE cycle time 'RWC 116 140 170 ns

RAS# to WE# delay time ‘RWD 67 79 30 ns 13

Write command to RAS# lead time TRWL 13 15 15 ns

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

Write command hold time WCH 8 10 12 ns 32

Write command hold time (referenced to RAS#) 'WCR 38 45 55 ns

WE# command setup time 'WCs 0 0 0 ns |13,25

Qutput disable detay from WE# 'WHZ 0 12 0 15 0 15 ns

Write command pulse width wp 5 5 5 ns

WE# pulse to disable at CAS# HIGH wpz 10 10 12 ns

WE# hold time (CBR Refresh) 'WRH 8 10 10 ns

WE# setup time (CBR Hefresh) ‘WRP 8 10 10 ns
LAl 3-124 e . e e o oa7. Miorn Tectom. e




MICRON

1MEG x 16
EDO DRAM

NOTES

1.
2.

1L

12.

13.

All voltages referenced to Vss.

The minimum specifications are used only to indicate
cycle time at which proper operation over the full
temperature range (0°C < Ta < 70°C) is ensured.

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

NC pins are assumed to be left floating and are not
tested for leakage.

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

measuring timing of input signals. Transition times
are measured between Vi and VIL (or between ViL
and ViH).

In addition to meeting the transition rate specifica-
tion, all input signals must transit between ViH and
VI (or between Vi and VH) in a monotonic manner.
Measured with a load equivalent to two TTL gates
and 100pF; and VoL = 0.8V and Vox = 2V.

TWCS, IRWD, tAWD and 'CWD are not restrictive
operating parameters. ‘WCS applies to EARLY
WRITE cycles. ‘RWD, FAWD and *CWD apply to
READ-MODIFY-WRITE cycles. If tWCS = tWCS
(MIN), the cycle is an EARLY WRITE cycle and the
data output will remain an open circuit throughout
the entire cycle. If 'WCS < 'WCS (MIN) and 'RWD 2
{RWD (MIN), tAWD > 'tAWD (MIN) and *CWD 2
{CWD (MIN), the cycle is a READ-MODIFY-WRITE
and the data output will contain data read from the
selected cell. If neither of the above conditions is met,
the state of data-out is indeterminate. OE# held HIGH
and WE# taken LOW after CAS# goes LOW results in
a LATE WRITE (OE#-controlled) cycle. ‘WCS, tRWD,
tCWD and tAWD are not applicable in a LATE

17.

18.

19.

21,

22,

23.
24.
25.

26.
27.

If OE# is tied permanently LOW, LATE WRITE or
READ-MODIFY-WRITE operations are not permis-
sible and should not be attempted. Additionally, WE#
must be pulsed during CAS# HIGH time in order to
place I/0 buffers in High-Z.

LATE WRITE and READ-MODIFY-WRITE cycles
must have both 'OD and 'OEH met (OE# HIGH
during WRITE cycle) in order to ensure that the
output buffers will be open during the WRITE cycle.
The DQs will provide the previously read data if
CAS# remains LOW and OF# is taken back LOW
after 'OEH is met. If CAS# goes HIGH prior to OE#
going back LOW, the DQs will remain open.

Assumes that ‘RCD < RCD (MAX). If 'RCD is greater
than the maximum recommended value shown in this

6. Column address changed once each cycle. table, 'RAC will increase by the amount that 'RCD
7. Enables on-chip refresh and address counters. exceeds the value shown.

8. This parameter is sampled. Vcc = +3V; f =1 MHz. 20. 'OFF (MAX) defines the time at which the output
9. AC characteristics assume 'T = 2.5ns. achieves the open circuit condition and is not

10. ViH (MIN) and ViL (MAX) are reference levels for referenced to Vo or VoL. It is referenced from the

rising edge of RAS# or CAS#, whichever occurs last.
The 'RAD (MAX) limit is no longer specified. ‘RAD
(MAX) was specified as a reference point only. If
'RAD was greater than the specified 'RAD (MAX)
limit, then access time was controlled exclusively by
fAA (*RAC and *CAC no longer applied). With or
without the 'RAD (MAX) limit, tAA, 'RAC and 'CAC
must always be met.

The '‘RCD (MAX) limit is no longer specified. 'RCD
(MAX) was specified as a reference point only. If
*RCD was greater than the specified '/RCD (MAX)
limit, then access time was controlled exclusively by
fCAC (‘RAC [MIN] no longer applied). With or
without the 'RCD limit, 'AA and *CAC must always
be met.

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

The first CAS#x edge to transition LOW.

Output parameter (DQx) is referenced to correspond-
ing CAS# input; DQ1-DQS8 by CASL# and DQ9-DQ16
by CASH#.

Each CAS#x must meet minimum pulse width.

The last CAS#x edge to transition HIGH.

WvHa odd .

WRITE cycle.

14. Assumes that 'RCD = tRCD (MAX).

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

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

28. Last falling CAS#x edge to first rising CAS#x edge.
29. Last rising CAS#x edge to first falling CAS#x edge.
30. Last rising CAS#x edge to next cycle’s last rising
CAS#x edge.
31. Last CAS#x to go LOW.
32. A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE# is LOW and
OE# is HIGH.

1 Meg x 16 EDO DRAM
D52.pmS5 — Rev. 397

Micran Technolagy. Inc., reserves the right la change products or specifications without natice.
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MICRON 1 MEG x 16

EDGC DRAM
READ CYCLE
‘RC
tRas e
—
st VM~ N /]
tosH |
'RSH | 'RAH
i icre | taco lcas tcLeH
casLuCAsHs  (H © F4 K\ I'Fi
‘AR
'RAD
ASR tRAH tasc tcan
tacH
{
iy <
apor v _m ROW M/@Z COLUMN W/// / //// / 0( ROW
‘ . tres | 'RCH
] i
WE#  VIH <
e i XU //
‘an
RaC
‘cac
lovz
oo yoH = OPEN OPEN
Viy =
oen i YT T T LI
DON'T CARE
K% UNDEFINED
TIMING PARAMETERS
-5 -6 -7 -5 -6 -7
SYMBOL | MIN MAX MIN MAX MIN MAX UNITS SYMBOL | MIN MAX MIN MAX MIN MAX UNITS
AA 25 30 35 ns 'OE 12 15 20 ns
'ACH 12 15 15 ns 'OFF 0 12 0 15 0 15 ns
‘AR 38 45 50 ns 'RAC 50 60 70 ns
ASC 0 0 [ ns ‘RAD 9 12 12 ns
'ASR [¢] 0 ] ns ‘RAH 9 10 10 ns
'CAC 15 17 20 ns ‘RAS 50 10,000 60 10,000 70 10,000 ns
'CAH 8 10 12 ns ‘RC 84 104 124 ns
'CAS 8 10,000 10 10,000 12 10,000 ns ‘RCD 1 14 14 ns
ICLCH 10 10 10 ns ‘ACH 0 0 ns
‘cLz 4 0 [¢] ns ‘RCS 0 0 0 ns
'CRP 5 5 5 ns RP 30 40 50 ns
ICSH 38 45 50 ns RRH 0 0 0 ns
‘oD 0 12 0 15 0 15 ns RSH 13 15 15 ns
NOTE: 1. 'OFF is referenced from rising edge of RAS# or CAS#, whichever occurs last.
1 Meg x 16 EDO DRAM 3 126 Micron Technology, Inc.. reserves the right to change praducts or specifications without notice
D52.pm5 - Rev. 397 = €997, Micron Technology, Inc.



MICRON

1 MEG x 16
EDO DRAM

EARLY WRITE CYCLE
Rc
RAs tre
v -y
RAS# v:f _ \; b4 X
csH |
'RSH |
‘crRP tRCD cas tcLeH
CASL#/CASHE Vi — s m
e k (]
@
'RAD tasc | | tcad
tasmr tRAH I | tacH
Vin ¥ N i's L L | U
ADDR ;ZZ%(
vi[ % ROW 7%_ COLUMN W ROW I
] [ towm [ >
I tw j
| wem g
wes | twch
| twe
WE# Vi - |
W LTI .
s | |, ‘o
I |
VioH — y
pQ ICH
vioL — % VALID DATA 7W /
Vig =
oEs ylt /
/] boN'T CARE
R UNDEFINED
TIMING PARAMETERS
-5 -6 -7 -5 -6 -7
SYMBOL [ MIN MAX MIN MAX MIN MAX UNITS SYMBOL| MIN MAX MIN MAX MIN MAX UNITS
TACH 12 15 15 ns ‘RAD 9 12 12 ns
‘AR 38 45 50 ns ‘RAH 9 10 10 ns
'ASC 0 0 o} ns RAS 50 10,000 60 10,000 70 10,000 ns
ASR 0 0 Q ns RC 84 104 124 ns
'CAH 8 10 12 ns RCD 11 14 14 ns
ICAS 8 10,000 10 10,000 12 10,000 ns RP 30 40 50 ns
‘CLCH 10 10 10 ns ‘RSH 13 15 15 ns
'CRP 5 5 5 ns ‘RWL 13 15 15 ns
'CSH 38 45 50 ns WCH 8 10 12 ns
‘CWL 8 10 15 ns WCR 38 45 55 ns
'DH 8 10 12 ns wcs ¢ 0 0 ns
DS 4] ] o] ns wp 5 5 5 ns
1 Meg x 16 EDO DRAM Micron Technology, Inc , reserves the right to change products or specifications without natice.
D52.pm5 - Rey. 397 3'1 27 ©1997. Micron Technotogy, tnc.
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MICRON 1 MEG x 16

EDO DRAM
READ-WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)
mase VI Z i - 2‘ .
i ‘cRp *ACD Zi: tcLeH
CASLI/CASH# \\f:[‘ :_/ ‘
e | ] |
ADDR WC :m‘ ROW m C|0LUMN : W// ///W//// {m//l 1 / 0( ROW
= e |
wer Vb T N T
Tl el
oL - e R |‘—@’ { ‘;EH

o= Y T / I

[/ bonT care

B8 unpeFiNED
TIMING PARAMETERS
-5 -6 -1 -5 -6 -7

SYMBOL | MIN MAX MIN MAX MIN MAX UNITS SYMBOL | MIN MAX MiN MAX MIN MAX UNITS
1AA 25 30 35 ns DS 0 0 (¢} ns
TACH 12 15 15 ns Lelv] 0 12 0 15 ¢ 15 ns
AR 38 45 55 ns {OE 12 15 20 ns
ASC 0 0 0 ns ‘OEH 8 10 10 ns
TAWD 42 49 59 ns RAC 50 60 70 ns
TASR 0 0 0 ns RAD 9 12 12 ns
ICAC 15 17 20 ns 'RAH 9 10 10 ns
ICAH 8 10 12 ns 'RAS 50 10,000 60 10,000 70 10,000 ns
ICAS 8 10,000 10 10,000 12 10,000 ns ‘RCD 1 14 14 ns
ICLCH 10 10 10 ns RCS 0 0 Q ns
'cLz 4] 0 0 ns ‘RP 30 40 50 ns
ICRP 5 5 5 ns RSH 13 15 15 ns
ICSH 38 45 50 ns RWC 116 140 170 ns
icwD 28 35 40 ns RWD 67 79 90 ns
icwL 8 10 15 ns RWL 13 15 15 ns
'DH 8 10 12 ns wp 5 5 5 ns

1 Meg x 16 EDO DRAM Micron Technology, Inc., reserves the right to change products or specifications without notice.

D52 .pms - Rev. 397 3" 1 28 ©1987, Micron Technology, Inc.



MICRON

R

AM

EDO-PAGE-MODE READ CYCLE

'RASP "P
N e
Rast Vi _ N J l\
'csH tpc 'RSH
\_lcre ‘RCD tcas, teLen tcp icas, toLeH icp tcas, 'cLCH tcp |
| i
CASLY/CASH# VI ~ F 3 4
ViL - \ \ '] K. A \r '/—/
taR
facH tACH tACH
tRAD
tasR 'RAH tASC fcAH tasc 'cAH tASC tCAH_
v L
ADDR  yit! %i ROW :)@; COLUMN W coumn  W/7//X ool 7 ROW
,.._lR_C_S.,’ i tRoH
[
WES VK
& e | s e X,
A taa 'cpa
tRac icea toac
tcac cac to 2 —a| I .
oz —> |- lcon 'OEHC oF%
Vews | —
pa Vel = l@i B BR ) (R o
oe top ‘oe lop
'oES
Vi ‘oes )y 2;/ W
OE# Vi // / /// // / / K / oEP
DON'T CARE
B uNDEFINED
TIMING PARAMETERS
-5 6 -7 5 R -7
SYMBOL| MIN MAX MIN MAX MIN MAX UNITS SYMBOL | MIN MAX MIN MAX MIN MAX UNITS
Iy 25 30 35 ns '0E 12 15 20 ns
'ACH 12 15 15 ns 1OEHC 5 10 10 ns
‘AR 38 45 50 ns 'OEP 5 5 5 ns
tasC 0 0 1] ns 'OES 4 5 5 ns
'ASR Q 0 0 ns tOFF 0 12 0 15 0 15 ns
'CAC 15 17 20 ns tPC 20 25 30 ns
'CAH 8 10 12 ns 'RAC 50 60 70 ns
'CAS 8 10,000 10 | 10,000 12 | 10,000 | ns RAD 9 12 12 ns
'CLCH 10 10 10 ns ‘RAH 9 10 10 ns
‘cLz 0 0 0 ns 'RASP 50 [t125000( 60 [t25000| 70 [125000] ns
'COH 3 3 3 ns ‘RCD 11 14 14 ns
‘cp 8 10 10 ns ‘RCH 0 0 0 ns
'CPA 28 35 40 ns 'RCS 0 0 0 ns
'CRP 5 5 5 ns 'RP 30 40 50 ns
'CSH 38 45 50 ns 'RRH 0 0 0 ns
‘oD 0 12 0 15 0 15 ns RSH 13 15 15 ns
1 Meg x 16 EDO DRAM 3 1 29 Micron Technology, Inc., reserves the right to change products or specifications without notice
D52 pmS - Rev. 397 = ©1997, Micron Technology, Inc.
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MICRON 1 MEG x 16

£DO DRAM

EDO-PAGE-MODE EARLY WRITE CYCLE

Wvda Od3 l

RasP __‘mP |
vy »th
RASH v
L - %
csH lrc 'RSH
KL CRP RCD icas. lcLeH fcp tCAS, tcLCH tcp Icas, lcLeH L lcp ;
Vig ~ s L
casLucasHs Yl _j R \ ) N 7 3 4 ;‘ L
taR ' tAcH
rAD tacH | tacH
task RAH_ | tasc_ | | lcAH tasc fCAH_ | 1ASC tcAH
v I [ "
-} L. 4
ADDR v AOW % COLUMN ></ / 0& COLUMN / % COLUMN JW 0( AOW
I tow | towL [ oWl |
1 1 3
twes | | tweH twes wen wes weH
i | twe twp ‘wp
ViH ‘ ‘
R/ I ) ‘ %
| | 1 wen T |
i 1
tos | I 'pH ps bH 'ns H 'oH_
1

(Bl
falo} ¥:8f _/ / ﬁ( VALID DATA )@{ VALID DATA m VALID DATA ’LW /
OE# x:[' x / / /
DON'T CARE

%] UNDEFINED
TIMING PARAMETERS
-5 ] -1 5 -6 -7

SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS SYMBOL [ MIN MAX MIN MAX MIN MAX | UNITS
IACH 12 15 15 ns PC 20 25 30 ns
AR 38 45 50 ns 'RAD 9 12 12 ns
'ASC 0 0 [’) ns RAH 9 10 10 ns
'ASR 0 0 0 ns 'RASP 50 [125,000| 60 [125000]| 70 [125000] ns
ICAH 8 10 12 ns ‘RCD 11 14 14 ns
'CAS 8 10,000 [ 10 |[10000 | 12 |10000 | ns RP 30 40 50 ns
'CLCH 10 10 10 ns 'RSH 13 15 15 ns
‘cp 8 10 10 ns RWL 13 15 15 ns
ICRP 5 5 5 ns WCH 8 10 12 ns
'CSH 38 45 50 ns WCR 38 45 55 ns
'CWL 8 10 15 ns wes 0 0 ns
DK 8 10 12 ns wp 5 5 5 ns
DS 0 0 0 ns

‘Dstegp':;f :::) 3[39R7AM 3_1 30 Micron Technology. Inc., reserves the right to change pvoductz‘g ;g;cmxr)‘n;:;t‘:g'lﬂgr;ol:ﬁz



MICRON

1MEG x 16
EDO DRAM

EDO-PAGE-MODE READ-WRITE CYCLE

(LATE WRITE and READ-MODIFY-WRITE cycles)

tRASP <P
M
RASY Vil _ }—_‘L
tcsh tpc /'pawc NOTE tRsH
i {CRP ReD fcas, 'cLleH icp cas, tcLeH cp Icas, feLeH lee
CASLHICASHE Vi — — 2
viL —J \ W
‘AR
RaD m
1 lasR tRAH IasC tcan tasc CaH tasc caH U
ViH = g
apDR it _:2224 ROW % COLUMN COLUMN 7)0 COLUMN W 0( ROW o
| RWD
'ACs ~ =t
‘ towi-—=| nat owL - - - = towt U
twp -a| |- twe - | |etwp
tAWD TAWD ‘tawD m
cwo ‘cwp cwo
WE# ViH = >
V'L i g
l - (DH
-
;
i
v - AL
pa i - L%— OPEN
- ‘op
l loeH |
OE# 3:{‘ K ’K</

TIMING PARAMETERS

DON'T CARE

FE% unpeFINED

5 -6 7 -5 6 -7
SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS SYMBOL| MIN MAX MIN | MAX MIN MAX | UNS
AL 25 30 35 ns DS 0 0 0 ns
AR 38 45 50 ns oD 0 12 0 15 0 15 ns
'ASC 0 0 0 ns 'OE 12 15 20 ns
'ASR 3} 0 0 ns 'OEH 8 10 10 ns
TAWD 42 49 59 ns PC 20 25 30 ns
'CAC 15 17 20 ns PRWC | 47 56 71 ns
'CAH 8 10 12 ns 'RAC 50 60 70 ns
'CAS 8 10,000 10 | 10,000 12 | 10,000 ns RAD 9 12 12 ns
'CLCH 10 10 10 ns RAH 9 10 10 ns
‘cLZ 0 0 0 ns 'RASP 50 |125000]| 60 [125000| 70 |125000] ns
‘cP [ 10 10 ns 'RCD 11 14 14 ns
'CPA 28 35 40 ns 'RCS 0 0 0 ns
'CRP 5 5 5 ns ‘AP 30 40 50 ns
CsH 38 45 50 ns ‘ASH 13 15 15 ns
'CWD 28 35 40 ns tAWD 67 79 90 ns
'CWL 8 10 15 ns RWL 13 15 15 ns
DH 8 10 12 ns wp 5 5 5 ns

NOTE: 1. 'PCis for LATE WRITE cycles only.

215'?;:;_5_ FE;EVO:S;AM 3_1 31 Micron Technology. Inc., reserves the right to change producmg:;smmn;‘:hn:ewm
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MICRON t MEG x 16

EDO DRAM

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

'RASP

_tmp
we T4 A
tesH
tpc pc 'RSH
| tcRp YRCD tcas, toLeH tep tcas, 'oleH, tcp cAs, cLCH ler
Vipg— 3 y it 1\
casuscasry = F \ 7 3 7 K ) # *L
AR ’
'RAD tacH
asA || tRAH tasc 'CAH | tasc || tean tasc || tcaH
ADDR ¥:£‘W ROW m: COLUMN () COLUMN (8) / / ﬁ COLUMN (N) :></ / / / ROW
'RCS ‘ trck—! "‘ twes tweH
v |4—~ i——. -—
iH -
e W o T, A —
1 B
| ™ taac [ tcra
! | teac Lleac 'ps || tDH
! tcoH whiz, | . |7
oo yioH— OPEN g VALID Dour $ VoD VALID Dw ¥
toE
ViH—
oo W= 777 I
DON'T CARE
B unperiNeD
TIMING PARAMETERS
-5 -6 -7 -5 -6 -7
SYMBOL | MIN MAX MIN MAX MiN MAX UNITS SYMBOL | MIN MAX MiN MAX MIN MAX UNITS
tAA 25 30 35 ns DS 0 0 0 ns
tACH 12 15 15 ns 0E 12 15 20 ns
‘AR 38 45 50 ns PC 20 25 30 ns
tASC 0 [¢] 0 ns RAC 50 60 70 ns
ASR 0 [} 0 ns 'RAD 9 12 12 ns
tCAC 15 17 20 ns RAH 9 10 10 ns
'CAH 8 10 12 ns RASP 50 125,000 60 125,000 70 125,000 ns
'CAS 8 10,000 10 10,000 12 10,000 ns RCD 1 14 14 ns
'CLCH 10 10 10 ns 'RCH 0 0 0 ns
'COH 3 3 3 ns ‘RCS 0 0 0 ns
icp 8 10 10 ns 'RP 30 40 50 ns
'CPA 28 35 40 ns RSH 13 15 15 ns
'CRP 5 5 5 ns WCH 8 10 12 ns
'CSH 38 45 50 ns weCs Q 0 0 ns
'DH 8 10 12 ns WHz 0 12 0 15 0 15 ns
1 Meg x 18 EDQ DRAM Micron Technology, Inc., reserves the right to change products or specifications without notice.
D52.pmS5 - Rev. 397 3' 1 32 1997, Micren Technology, Inc.



MlCRDN 1MEG x 16

=50 DRAM

READ CYCLE
(with WE#-controlled disable)

Vg
pase vl Z N
fosH
tCRP 'rcD tcas, teLeH tcp
ViH — 4 i i ¥
castucashe vl 2/ N Y ¥/ N
AR
RAD
tASR RAH tasc fcAH tASC
Vi 1 1 Y 1 ;;%ZZ;;?&
ADDR V' | ROW | COLUMN 72@2;222; [ COLUMN
l 'Rcs ! ‘ tRCH  twpz tRes H
|
WE# VIH b3
W g W,
tan
| tmac
fcac
‘oLz twHz oLz
v - 4
jale] Vgt‘ = OPEN 4 VALID DATA — oPEN ————]@
L
tOE top

m
¥*

oer N 2T LI
DON'T CARE

B unoerineD

TIMING PARAMETERS
5 -6 7 5 R -7

SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS SYMBOL| MIN MAX MIN MAX MIN MAX | UNITS
AA 25 30 35 ns 'CSH 38 45 50 ns
‘AR 38 45 50 ns ‘oD 0 12 0 15 0 15 ns
'ASC 0 0 0 ns ‘OE 12 15 20 ns
'ASR 0 0 0 ns RAC 50 60 70 ns
ICAC 15 17 20 ns ‘RAD 9 12 12 ns
ICAH 8 10 12 ns ‘RAH 9 10 10 ns
'CAS 8 10,000 | 10 [10000 | 12 10,000 | ns ‘RCD 1 14 14 ns
'CLCH 10 10 10 ns 'RCH 0 [1] 0 ns
‘cLz 0 0 0 ns ‘RCS 0 0 0 ns
‘cP 8 10 10 ns WHZ 0 12 0 15 0 15 ns
'CRP 5 5 5 ns WPz 10 10 12 ns

BSM;Q W:; f 53‘? :BS:M 3_ 1 3 3 Micran Technology. Inc , reserves the nght to change products 5; ;;:mlgt’:;:?‘n? mnggr;on:::
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1MEG x 16
MI:RDN EDO DF:AM

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

tRe
RAS trp

e —
Vin

Rast Vi N 1 ﬁr*

Wvdd odd I

|*L ..'“_Pc..l
cAsLuCASHE I~ 4 X /
tAsR tRAH |
soon it 777 Row }LW// TS Row
Q 38? K OPEN
CBR REFRESH CYCLE
(Addresses and OE# = DON'T CARE)
tRP tRag R 'RAS
RAS# ¥;E A N _ N
‘RPC
tep | tesm ICHR !RPC, _tosm IGHR
CASL#/CASH# \\;:E _ N \ /
pQ 38{_‘ - H OPEN H
SWRP || WA SWRP || WA

wer Vi 7R i K Y
DON'T CARE

@ UNDEFINED

TIMING PARAMETERS
5 L] -7 5 -6 7
SYMBOL| MIN MAX MIN MAX MIN MAX | UNITS SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS
'ASR 0 0 0 ns 'RAS 50 |[10,000 | 60 |10,000 | 70 [ 10000 [ ns
'CHR 8 10 12 ns ‘RC 84 104 124 ns
'cp 8 10 10 ns RP 30 40 50 ns
'CRP 5 5 5 ns RPC 5 5 5 ns
'CSR 3 5 5 ns WRH 8 10 10 ns
'RAH 9 10 10 ns WRP 8 10 10 ns

1 Meg x 16 EDO DRAM 3-134 Micron Technology, knc., reserves tha right to change products or specifications without notice.
D52.pm5 — Rev. 397 - 21997, Micron Technology., Inc.



MICRON 1 MEG x 16

=200 DRAM

HIDDEN REFRESH CYCLE 2
(WE# = HIGH; OE# = LOW)

'RC
tRAS AP tRAS
Vin- ]‘(—1 /7-—
Ras# yIH” N ] I
lcrp 'RCD IRSH tCHR !
GASL M F N ¢
HICASHE V) _ 0y
taR
tRAD
tasR RAH tasc ican
v ﬁ L )
ADDR M ROW COLUMN

It K 3 | 4

23

) tRAG

fcac

—l  |=—toFrF
oLz
VigH —
IOH Y
DOx vig = OPEN m VALID DATA b OPEN——
|'OE ‘op

o 7 S
DON'T CARE

@ UNDEFINED
TIMING PARAMETERS
5 -6 -7 5 -6 7

SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS SYMBOL | MIN MAX MIN MAX MIN MAX | UNITS
taa 25 30 35 ns 0E 12 15 20 ns
'AR 38 45 50 ns OFF 0 12 0 15 0 15 ns
tasc 0 0 0 ns 'oRD [ 0 0 ns
'ASR 0 [ 0 ns ‘RAC 50 60 70 ns
'CAC 15 17 20 ns 'RAD 9 12 12 ns
IcaM 8 10 12 ns 'RAH 9 10 10 ns
ICHR 8 10 12 ns RAS 50 |10,000 | 60 {10000 | 70 | 10,000 ns
‘cLz o] 3 0 ns ‘RCD 11 14 14 ns
'CRP 5 5 5 ns tnp 30 40 50 ns
‘oD 0 12 0 15 0 15 ns 'ASH 13 15 15 ns

1 Meg x 16 EDO DRAM 3-13 Micron Technology, Inc., reserves the right to change products or specifications without notice.
D52 pm5 — Rev. 497 -135 21997, Micron Technology, inc
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Wvda od3 l

1 MEG x 16

ICRON
M EDO DRAM
SELF REFRESH CYCLE
(Addresses and OE# = DON'T CARE)
tap RASS ( N?TE ‘ 'RPS NOTE 2
RAs# WS A wee N (— JZ tRPC ‘_/\_(’M

1 tcp

'csh fcho

CASLY  YIH

casHy  ViL - ; \L

/_

| cp
J Ll

V
DQ vgtl =

{{— oren

'WRP WRH_ |

= wrP

‘WRH

TIMING PARAMETERS

Y

NI

DONT CARE
R unoeriNeD

5 -6 7 5 L] -7
SYM MIN MAX MIN MAX MIN MAX | UNITS SYM MIN MAX MIN MAX MIN MAX | UNITS
CHD 15 15 15 ns RP 30 40 50 ns
'CLCH 10 10 10 ns 'RPC 5 5 5 ns
‘cp 8 10 10 ns ‘APS 90 105 125 ns
'CSR 5 5 5 ns 'WRH 8 10 10 ns
'RASS | 100 100 100 us WRP 8 10 10 ns

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.

1 Meg x 16 EDO DRAM
D52.pmS - Rev. 397
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