MICRON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

DRAM

MT4C16257

FEATURES

= Industry-standard x16 pinouts, timing, functions
and packages

= High-performance CMOS silicon-gate process

= Single +5V +£10% power supply

= All inputs, outputs and clocks are TTL-compatible

= 512-cycle refresh in 8ms (9 rows, 9 column addresses)

= Refresh modes: RAS#-ONLY, CAS#-BEFORE-RAS#
(CBR), optional Extended and HIDDEN

= FAST PAGE MODE access cycle

BYTE WRITE access cycle

= BYTE READ access cycle

OPTIONS MARKING
= Timing

60ns access -6
= Package

Plastic SOJ (400 mil) DJ

= Part Number Example: MT4C16257DJ-6

KEY TIMING PARAMETERS

SPEED RC RAC pC WA fcAC RP
-6 110ns 60ns 35ns 30ns 15ns 40ns

GENERAL DESCRIPTION

The MT4C16257 is a randomly accessed, solid-state
memory containing 4,194,304 bits organized in a x16 con-
figuration. The MT4C16257 has both BYTE WRITE and
WORD WRITE access cycles via two CAS# pins.

The MT4C16257 CAS# function and timing are deter-
mined by the first CAS# (CASL# or CASH#) to transition
LOW and by the last to transition back HIGH. Use of only
one of the two results in a BYTE WRITE cycle. CASL#
transitioning LOW selects a WRITE cycle for the lower byte
(DQ1-DQ8)and CASH#transitioning LOW selectsaWRITE
cycle for the upper byte (DQ9-DQ16). BYTE READ cycles
are achieved through CASL# or CASH# in the same man-
ner during READ cycles for the MT4C16257.

FUNCTIONAL DESCRIPTION

Each bit is uniquely addressed through the 18 address
bits during READ or WRITE cycles. These are entered 9 bits
(A0-AB8) at a time. RAS# is used to latch the first 9 bits and
CASH# the latter 9 bits.

PIN ASSIGNMENT (Top View)
40-Pin SOJ
(DA-6)
vee [ 1. 40 [1 vss
DQ1 [ 2 39 [1 DQ16
DQ2 [ 3 38 [1 DQ15
DQ3 [ 4 37 1 DQ14
DQ4 [ 5 36 [1 DQ13
Vee [ 6 35 [1 Vss
DQ5 [ 7 34 [1 DQ12
DQ6 [ 8 33 1 DQ11
DQ7 O 9 32 [1 DQ10
DQ8 [ 10 31 [0 DQ9
NC [ 11 30 0 NC

NC [ 12 29 0 CASL#
WE# [] 13 28 [1 CASH#
RAS# [] 14 27 0 OE#
NC [] 15 26 1 A8
A0 [] 16 25 [0 A7
Al [ 17 24 1 A6
A2 [] 18 23 [0 A5
A3 [ 19 22 0 A4
Vee [ 20 21 1 Vss
Note: The # symbol indicates signal is active LOW.

The CAS# control also determines whether the cycle will
be a refresh cycle (RAS#-ONLY) or an active cycle (READ,
WRITE or READ WRITE) once RAS# goes LOW.

The CASL# and CASH# inputs internally generate a
CAS# signal functioning in an identical manner to the
single CAS# input on the other 256K x 16 DRAMs. The key
difference is each CAS# controls its corresponding DQ
tristate logic (in conjunction with OE# and WE#). CASL#
controls DQ1 through DQ8 and CASH# controls DQ9
through DQ16.

The MT4C16257 CAS# function is determined by the first
CAS# (CASL# or CASH# ) to transition LOW and the last
one to transition back HIGH. The two CAS# controls give
the MT4C16257 both BYTE READ and BYTE WRITE cycle
capabilities.

Alogic HIGH on WE# dictates READ mode while alogic
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. Taking WE# LOW will ini-
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FUNCTIONAL BLOCK DIAGRAM
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MICRON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

FUNCTIONAL DESCRIPTION (continued)

tiate a WRITE cycle, selecting DQ1 through DQ16. If WE#
goes LOW prior to CAS# going LOW, the output pin(s)
remain open (High-Z) until the next CAS# cycle. If WE#
goes LOW after CAS# goes LOW and data reaches the
output pins, data-out (Q) is activated and retains the se-
lected cell data as long as CAS# and OE# remain LOW
(regardless of WE# or RAS#). This late WE# pulse resultsin
a READ WRITE cycle.

The 16 datainputsand 16 data outputsare routed through
16 pins using common 1/0, and pin direction is controlled
by OE#.

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined (A0-A8) 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 by holding RAS# LOW

and strobing-in different column addresses, thus executing
faster memory cycles. Returning RAS# HIGH terminates
the FAST PAGE MODE operation.

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip currentto a reduced standby level.
Thechipisalso 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 512 combinations of RAS# ad-
dresses (A0-A8) are executed at least every 8ms, regardless
of sequence. The CBR REFRESH cycle will also invoke the
refresh counter and controller for row-address control.

Extended refresh is a CBR REFRESH performed at the
extended refresh rate with CMOS input levels. This mode
provides a lower-current data-retention cycle.

‘ +—— WORDWRITE ————» | «————— LOWER BYTE WRITE 4>‘

RAS#

CASL# \‘ \‘ /
CASH# \
WE#
STORED  INPUT  INPUT  STORED | STORED INPUT INPUT ~ STORED
DATA DATA DATA DATA | DATA DATA DATA DATA
1 0 mmmmmmmmmoeoes > |0] 19 1 mmmemmmmonoees > |1
1 0 19] 19 1 -emmemcesmoeooees > |1
19 L E EY 0 -mommmmmmeeeeees > (0]
LOWER BYTE 1 0 o] o] [ > (1]
(DQ1-DQ8) 1 0 o] o] R > [1]
OF WORD 1 0 0] 0] 1 e > [1]
3 0 19 10 1 momrmmmmmmmeeees > [
E3 0 O] 9] 1 oo > [1]
[0] X meee- > 1 --e- > [1] [1] X mmemememeoeeeaeas > [1]
1 X eee- > 0 ---e- > o 0 X mmmemmmeonanaas > [0
UPPER BYTE 0 X > 1o > |1 [1] T > [1]
(DQ9-DQ16) E3 X > 0 oo > 10| 10] X memmoeeeeeeees > [ 0]
OF WORD 0 o > 1o > |1 1] QT TR > [1]
0 X eeeee B 1 oeeee- > (1 1 X ceemecemeeeeeeas >[1
(0] X eeee- > 1 - > [1] 1] X woemosmeeonenns > [1]
0 X oeees > 1 eee- > [1] [1] X -enooeenooeooe > [1]
4——— ADDRESS) —— ®»| «——— ADDRESS1 —»

X =NOT EFFECTIVE (DON'T CARE)

Figure 1
WORD AND BYTE WRITE EXAMPLE
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BYTE ACCESS CYCLE

The BYTE WRITE mode is determined by the use of
CASL# and CASH#. Enabling CASL# will select a lower
BYTEWRITE cycle (DQ1-DQ8) while enabling CASH# will
select an upper BYTE WRITE cycle (DQ9-DQ16). Enabling
both CASL# and CASH# selects a WORD WRITE cycle.

The MT4C16257 can be viewed as two 256K x 8 DRAMS
which have common input controls, with the exception of
the CAS# inputs. Figure 1 illustrates the MT4C16257 BYTE
WRITE and WORD WRITE cycles.

The MT4C16257 also hasBYTE READ and WORD READ
cycles. Figure 2 illustrates the MT4C16257 BYTE READ and
WORD READ cycles.

Additionally, both bytes must always be of the same
mode of operationifboth bytesare active. ACAS# precharge
must be satisfied prior to changing modes of operation
between the upperand lower bytes. Forexample,an EARLY
WRITE on one byte and a LATE WRITE on the other byte is
not allowed during the same cycle. However, an EARLY
WRITE on one byte and, after a CAS# precharge has been
satisfied, a LATE WRITE on the other byte is permissible.

‘ «+——— WORD READ

RAS#

LOWER BYTE READ 4>‘

CASL# \ \ /
CASH# \
WE#
STORED OUTPUT OUTPUT  STORED | STORED OUTPUT OUTPUT STORED
DATA DATA DATA DATA | DATA DATA DATA DATA
[1] 1o > 1 2] | [4] 1o > 1 [1]
LOWER BYTE |1 1o > 1 EX |1 1 omees > 1 |1]
(DQ1-DQ8) 1] 0 oo >0 19] 1] 0 oo > 0 1]
OF WORD E3 1o > 1 EX E3 1o > 1 E3
E3 1o > 1 |1 E3 1oeees > 1 E3
[1] 1o > 1 ] | [ 1o > 1 [1]
B 1> EIR Y 1> B
1] 1 omoee- > 1 1] L1] 1 meees > 1 L1]
G oz [ | g z >z 0]
1 FARCEELE > 1 1 1 Z eese- >z 1
UPPER BYTE 0 z -eee- > 0 0 0 Z - >z 0
(DQ9-DQ16) 1 FAREEEES > 1 1] 1] Z ----- >z 1
OF WORD [o] Z eene- > 0 [o] o] Z eenee >z [o]
10 Z o > 0 1] 19] Z o > Z 1]
[o] Z e > 0 [o] 0 Z e >z 1o]
O] Z o >0 L] 9] Z o >z L]
«+—— ADDRESS 0 > - ADDRESS1 ——————»
Z = High-Z
Figure 2

WORD AND BYTE READ EXAMPLE
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MICRON

256K x 16

FPM DRAM
TRUTH TABLE
ADDRESSES

FUNCTION RAS# | CASL# | CASH# | WE# OE# R tc DQs NOTES
Standby H H-X | HoX X X X High-Z
READ: WORD L L L H ROW | COL Data-Out
READ: LOWER BYTE L L H H ROW | COL | Lower Byte, Data-Out

Upper Byte, High-Z
READ: UPPER BYTE L H L H L ROW | COL | Lower Byte, High-Z

Upper Byte, Data-Out

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 HoL L-H |[ROW | COL Data-Out, Data-In 1,2
PAGE-MODE |1st Cycle L H-oL | HoL H L ROW | COL Data-Out 2
READ 2nd Cycle L H-oL | HoL H L n/a | COL Data-Out 2
PAGE-MODE |1st Cycle L H-oL | HoL L X ROW | COL Data-In 1
WRITE 2nd Cycle L H-L | HoL L X n/a | COL Data-In 1
PAGE-MODE |1st Cycle L H-oL | HoL - > ROW | COL Data-Out, Data-In 1,2
READ-WRITE |2nd Cycle L H-L | HoL - - n/a | COL Data-Out, Data-In 1,2
HIDDEN READ LoH-L| L L H L ROW | COL Data-Out 2
REFRESH WRITE |[L-H-L| L L L X ROW | COL Data-In 1,3
RAS#-ONLY L H H X X ROW | n/a High-Z
REFRESH
CBR REFRESH H-L L L X X X X High-Z 4

NOTE:

1. These WRITE cycles 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. At least one of the two CAS# signals must be active (CASL# or CASH#).
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TECHNOLOGY, INC.

256K x 16
FPM DRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss.........c.cc...... -1V to +7V
Operating Temperature, Ta (ambient) .......... 0°C to +70°C
Storage Temperature (plastic)...........c........ -55°C to +150°C
Power DisSIPation ........cccccoevevieienenesesesese e 1.2wW
Short Circuit Output Current ........cc.ccocevevveieieiennnn, 50mA
No-connect pins NOt t0 eXCeed ........ccovvvvvvveieiiieieins Vcc

*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, 5, 6) (Vcc = +5V +10%)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vce 4.5 5.5 \%

Input High (Logic 1) Voltage, all inputs VIH 2.4 |Vcc+1 \%

Input Low (Logic 0) Voltage, all inputs Vi -1.0 0.8 \%

INPUT LEAKAGE CURRENT

Any input OV < ViN £ Vce +1.0V I -2 2 HA

(All other pins not under test = 0V)

OUTPUT LEAKAGE CURRENT (DQ is disabled; OV < Vour < 5.5V) loz -10 10 HA
OUTPUT LEVELS VoH 2.4 \%

Output High Voltage (lout = -5mA)

Output Low Voltage (lout = 4.2mA) VoL 0.4 \%

MAX

PARAMETER/CONDITION SYMBOL -6 UNITS | NOTES
STANDBY CURRENT: (TTL) Icc1 2 mA

(RAS# = CAS# = ViH)

STANDBY CURRENT: (CMOS) Icc2 1 mA 22
(RAS# = CAS# = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE
Average power supply current Icc3 195 mA 3,34
(RAS#, CAS#, address cycling: 'RC = 'RC [MIN])

OPERATING CURRENT: FAST PAGE MODE
Average power supply current Icca 120 mA 3,34
(RAS# = ViL, CAS#, address cycling: 'PC = 'PC [MIN]; ICP, 'ASC = 10ns)

REFRESH CURRENT: RAS# ONLY

Average power supply current Iccs 195 mA 3,34
(RAS# cycling, CAS# = ViH: IRC = 'RC [MIN])

REFRESH CURRENT: CBR

Average power supply current Icce 180 mA 3,4
(RAS#, CAS#, address cycling: 'RC = 'RC [MIN])
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Ml:HDN 256K x 16

TECHNOLOGY, INC. F P M D RAM
CAPACITANCE
PARAMETER SYMBOL | MAX | UNITS | NOTES
Input Capacitance: AO-A8 Cn 5 pF 2
Input Capacitance: RAS#, CASL#, CASH#, WE#, OE# Ci2 7 pF 2
Input/Output Capacitance: DQ Cio 7 pF 2

AC ELECTRICAL CHARACTERISTICS
(Notes: 5, 6, 7, 8, 9, 10, 11, 12) (Vcc = +5V +10%)

AC CHARACTERISTICS -6

PARAMETER SYM MIN MAX UNITS NOTES
Access time from column address TAA 30 ns
Column-address hold time (referenced to RAS#) AR 50 ns
Column-address setup time fASC 0 ns 26
Row-address setup time 'ASR 0 ns
Column-address to WE# delay time AWD 55 ns 18
Access time from CAS# fcac 15 ns 28
Column-address hold time tcAH 10 ns 26
CAS# pulse width fcas 15 10,000 ns 31
CAS# hold time (CBR REFRESH) ICHR 10 ns 4,27
Last CAS# going LOW to first CAS# returning HIGH ICLCH 10 ns 29
CAS# to output in Low-Z cLz 3 ns 28
CAS# precharge time cp 10 ns 13
Access time from CAS# precharge cPA 35 ns 28
CAS# to RAS# precharge time ICRP 10 ns 27
CAS# hold time tcsH 60 ns 27
CAS# setup time (CBR REFRESH) ICSR 10 ns 4,26
CAS# to WE# delay time ‘cwD 40 ns 18, 26
Write command to CAS# lead time tcwL 15 ns 23, 27
Data-in hold time DH 10 ns 19, 28
Data-in setup time DS 0 ns 19, 28
Output disable time top 3 15 ns 25, 33
Output enable time o] 15 ns 28
OE# hold time from WE# during READ-MODIFY-WRITE cycle 'OEH 15 ns 26
Output buffer turn-off delay tOFF 3 15 ns 17, 25, 28
OE# setup prior to RAS# during HIDDEN REFRESH cycle 'ORD 0 ns
FAST-PAGE-MODE READ or WRITE cycle time PC 35 ns 30
FAST-PAGE-MODE READ-WRITE cycle time PRWC 85 ns 30
Access time from RAS# RAC 60 ns

RAS# to column-address delay time RAD 15 ns 15
Row-address hold time RAH 10 ns

RAS# pulse width RAS 60 10,000 ns

RAS# pulse width (PAGE MODE) RASP 60 100,000 ns

Random READ or WRITE cycle time RC 110 ns

RAS# to CAS# delay time 'RCD 20 ns 14, 26
Read command hold time (referenced to CAS#) 'RCH 0 ns 16, 23, 27

256K x 16 FPM DRAM 7 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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I“’“:HDN 256K x 16

TECHNOLOGY, INC. F P M D RAM

AC ELECTRICAL CHARACTERISTICS
(Notes: 5, 6, 7, 8, 9, 10, 11, 12) (Vcc = +5V +10%)

AC CHARACTERISTICS -6

PARAMETER SYM MIN MAX UNITS NOTES
Read command setup time RCS 0 ns 23, 26
Refresh period (512 cycles) 'REF 8 ms

RAS# precharge time RP 40 ns

RAS# to CAS# precharge time RPC 10 ns

Read command hold time (referenced to RAS#) RRH 0 ns 16
RAS# hold time 'RSH 15 ns 32
READ WRITE cycle time RWC 150 ns

RAS# to WE# delay time 'RWD 85 ns 18
Write command to RAS# lead time RWL 15 ns 23
Transition time (rise or fall) T 2 50 ns

Write command hold time "WCH 10 ns 23,32
Write command hold time (referenced to RAS#) 'WCR 45 ns 23
Write command setup time \WwcCs 0 ns 18, 23, 26
Write command pulse width wp 10 ns 23
WE# hold time (CBR REFRESH) 'WRH 10 ns

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

256K x 16 FPM DRAM 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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NOTES

1.
2.
3.

10.
11.

12.

13.

14.

15.

16.

17.

All voltages referenced to Vss.

This parameter is sampled. Vcc = 4.5V; f =1 MHz.
Icc is dependent on output loading and cycle rates.
Specified values are obtained with minimum cycle
time and the output open.

Enables on-chip refresh and address counters.

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

An initial pause of 100us is required after power-up,
followed by eight RAS# refresh cycles (RAS#ONLY
or CBR), before proper device operation is ensured.
The eight RAS# cycle wake-ups should be repeated
any time the 'REF refresh requirement is exceeded.
AC characteristics assume T = 5ns.

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

In addition to meeting the transition rate specifica-
tion, all input signals must transit between ViH and
ViL (or between ViL and ViH) in a monotonic manner.
If CAS# = V1, data output is High-Z.

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

Measured with a load equivalent to two TTL gates
and 100pF, VoL =0.80 and VoH = 2V.

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 Q buffer, CAS# must be pulsed
HIGH for 'CP.

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

The 'RAD (MAX) limit is no longer specified. 'RAD
(MAX) was specified as a reference point only. If
'RAD was greater than the specified t(RAD (MAX)
limit, then access time was controlled exclusively by
IAA (fRAC and 'CAC no longer applied). With or
without the tRAD (MAX) limit, 'tAA, 'RAC and 'CAC
must always be met.

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

OFF (MAX) defines the time at which the output
achieves the open circuit condition; it is not a
reference to Von or VoL. The 3ns minimum is a
parameter guaranteed by design.

18.

19.

20.

21.

22.
23.
24.

25.

26.
27.
28.

29.
30.

31.
32.
33.
34.

YWCS, tRWD, tAWD and 'CWD are restrictive
operating parameters in LATE WRITE and READ-
MODIFY-WRITE cycles only. If WWCS = 'WCS (MIN),
the cycle is an EARLY WRITE cycle and the data
output will remain an open circuit throughout the
entire cycle. If 'RWD = 'RWD (MIN), tAWD > 'AWD
(MIN) and 'ICWD = 'CWD (MIN), the cycle is a READ
WRITE and the data output will contain data read
from the selected cell. If neither of the above
conditions is met, the state of Q (at access time and
until CAS# or OE# goes back to V 1H) is indeterminate.
OE# held HIGH and WE# taken LOW after CAS#
goes LOW result in a LATE WRITE (OE#-controlled)
cycle.

These parameters are referenced to CAS# leading
edge in EARLY WRITE cycles and WE# leading edge
in LATE WRITE or READ-MODIFY-WRITE cycles.
During a READ cycle, if OE# is LOW then taken
HIGH before CAS# goes HIGH, Q goes open. If OE#
is tied permanently LOW, a LATE WRITE or READ-
MODIFY-WRITE operation is not possible.

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

OE# = HIGH.

All other inputs at Vcc -0.2V.

Write command is defined as WE# going LOW.
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 written data if
CAS# remains LOW and OE# is taken back LOW
after 'OEH is met. If CAS# goes HIGH prior to OE#
going back LOW, the DQs will remain open.

The DQs open during READ cycles once 'OD or 'OFF
occur. If CAS# goes HIGH before OE#, the DQs wiill
open regardless of the state of the OE#. If CAS# stays
LOW while OE# is brought HIGH, the DQs will open.
If OE# is brought back LOW (CAS# still LOW), the
DQs will provide the previously read data.

The first CASx# edge to transition LOW.

The last CASx# edge to transition HIGH.

Output parameter (DQX) is referenced to correspond-
ing CAS# input, DQ1-DQ8 by CASL# and DQ9-DQ16
by CASH#.

Last falling CASx# edge to first rising CASx# edge.
Last rising CASx# edge to next cycle’s last rising
CASx# edge.

Each CASx# must meet minimum pulse width.

Last CASx# to go LOW.

All DQs controlled, regardless CASL# and CASH#.
Column address changed once each cycle.
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READ CYCLE
tRC
RAS trp
\" -\ A )
RAs# Vi N 72 - 00000000
fcsH
tRSH 'RRH
crp RcD fcas  'cLcH
CASH#/ICASL# ~ VIH — r 1 r
Vie -/ \ x / /
tAR
RAD
tASR RAH | tasc fCAH
Vig = s r N
ADDR V[ _ ﬁ ROW 0{ COLUMN 7W % Row
Rcs tRCH
|
WE# VIH —
) iy /I //
tAn
| tRac NOTE 1
fcac toFF
fcLz
DQ ¥8t| E OPEN 4 VALIDDATA  J OPEN
toE | top
l
VIH = I
oee i /1) / I Wi, W
tOES |
1
[/
///| DON'T CARE
@ UNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
TAA 30 ns OFF 3 15 ns
AR 50 ns RAC 60 ns
fASC 0 ns 'RAD 15 ns
ASR 0 ns 'RAH 10 ns
‘cAC 15 ns RAS 60 10,000 ns
‘CAH 10 ns RC 110 ns
icas 15 10,000 ns RCD 20 ns
ICLCH 10 ns 'RCH 0 ns
icLz 3 ns RCS 0 ns
ICRP 10 ns RP 40 ns
ICsH 60 ns 'RRH 0 ns
oD 3 15 ns 'RSH 15 ns
o] 15 ns

256K x 16 FPM DRAM
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TECHNOLOGY, INC. F P M D RAM

EARLY WRITE CYCLE

RC
RAS RP
Vi = X —\
RAS# V| _ X 7Z
IcsH |
RSH |
IcrP RcD icas tcLcH
CASLH#ICASH# V) = 4 3
il =/ N\ \( v
AR
{RAD
tASR RAH | tasc lcaH
V|H — Y s N
L) Row X COLUMN Y X ROW
| | tow |
1
| | tRwL
| | twer
twes | L twcH
| | we
WE# Vg ‘ ‘
vii' = 7! /
bs | | IDH |
| |
DQ ¥:8'|:' B &{: VALID DATA %
OE# 3:5 X
///| DON'T CARE
AAA
(XX
K UNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AR 50 ns RAH 10 ns
ASC 0 ns RAS 60 10,000 ns
ASR 0 ns RC 110 ns
ICAH 10 ns RCD 20 ns
ICAS 15 10,000 ns RP 40 ns
ICLCH 10 ns RSH 15 ns
ICRP 10 ns RWL 15 ns
ICSH 60 ns YWCH 10 ns
fcwL 15 ns 'WCR 45 ns
DH 10 ns wcs 0 ns
DS 0 ns wp 10 ns
'RAD 15 ns
256K x 16 FPM DRAM 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
WO03.pm5 — Rev.3/97 J1997, Micron Technology, Inc.



MICR

ON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

READ WRITE CYCLE

(LATE WRITE and READ-MODIFY-WRITE cycles)

Rwc
RAS RP
RAS# ¥:E _ N / N
tcsH |
RSH |
crP tRcD fcas fcLcH
CASL#ICASH# \\5:[' - J X \
'AR
RAD
tAsrR (RAH tasc fcaH
ADDR ¥“:' : ROW :}& COLUMN W % ROW
| | tRwp towL
| tres | |L tcwp tRwL
I I | fAwD fwp
|
R 7 | ]
A
| trac
- A
tcz *‘ ~ DS, | | o
DQ ¥:8E E OPEN J,m/ VALID D o1 ] ¢ VALIDD X: OPEN
loE top | tOEH |
oer V! T / K%
DON'T CARE
m UNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
TAA 30 ns oD 3 15 ns
AR 50 ns o] 15 ns
fASC 0 ns OEH 15 ns
ASR 0 ns RAC 60 ns
AWD 55 ns 'RAD 15 ns
‘cAC 15 ns 'RAH 10 ns
ICAH 10 ns RAS 60 10,000 ns
ICAS 15 10,000 ns RCD 20 ns
ICLCH 10 ns RCS 0 ns
icLz 3 ns RP 40 ns
ICRP 10 ns 'RSH 15 ns
ICSH 60 ns RWC 150 ns
‘cwb 40 ns RWD 85 ns
fcwL 15 ns RWL 15 ns
DH 10 ns wp 10 ns
DS 0 ns

256K x 16 FPM DRAM
WO03.pm5 — Rev.3/97
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MICRON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

FAST-PAGE-MODE READ CYCLE

RASP RP
Vih = X% \
RASH V| _ N 7 \
tCsH tpc tRSH
IcrRP RCD {cAs, IcLCH tcp cAs, tcLcH tcp tcas, tcLCH tcp
CASL#/CASH# Viy —  F 3 X P S 4 3
VH T R\ I \ . \ /] \
AR
RAD
| _tAsR RAH_| tAsc {CAH tasc
ADDR
Vil ROW [ COLUMN 750 M ROW
—| |~—tgrrH
tRcs, S tRCH |
WE# V4 s Y
Wi, U
tAA
RAC
fcac
—| |=—torr
tcLz — | -—
VioH — # VALID ¥ VALID 3
PQ gL - OPEN R_DATA A K_DATA ,f_ OPEN
foE fop toE fop toE fop
Vig = s
OBF i / A / / x / % /
/| DON'T CARE
B UNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AA 30 ns o= 15 ns
AR 50 ns OFF 3 15 ns
fASC 0 ns tpC 35 ns
ASR 0 ns RAC 60 ns
‘cAC 15 ns 'RAD 15 ns
‘CcAH 10 ns 'RAH 10 ns
ICAS 15 10,000 ns RASP 60 100,000 ns
ICLCH 10 ns 'RCD 20 ns
‘cLz 3 ns 'RCH 0 ns
‘cp 10 ns RCS 0 ns
'CPA 35 ns RP 40 ns
ICRP 10 ns 'RRH 0 ns
'CSH 60 ns 'RSH 15 ns
‘oD 3 15 ns

256K x 16 FPM DRAM
WO03.pm5 — Rev.3/97
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MICRON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

FAST-PAGE-MODE EARLY-WRITE CYCLE

RASP trp
Vig = y s \
RAS# v _ N W% \
fcsH tpc RSH
IcrRP RCD tcas, fcLcH fcp tcas, tcLcH fcp tcAs, IcLcH fcp |
CASL#/CASH# Vg — X 3 / 1 3 r
Vil R\ 7 N I \ V7 J\
AR
tRAD
_tasr RAH_ | tasc fcAH _tasc {CAH_ | _tasc fcAH
Vig = \
ADDR | _m ROW X COLUMN :5«/ //& COLUMN COLUMN 7W % ROW
towL | fowL | fowL |
twes tweH ' twes tweH ' twes tweH '
twp twp twp
R W
VIL ¢ %' Z N N 7 /
I | twer fRWL |
| |
s | |_ton _, | tps by tps oy
| |
VioH — r
0Q vio! ﬁi VALID DATA m VALID DATA m VALID DATA % /
Vi - '/
OE# v / / /, /
I/
////| DON'T CARE
R unDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AR 50 ns tpC 35 ns
fASC 0 ns 'RAD 15 ns
ASR 0 ns 'RAH 10 ns
‘CcAH 10 ns RASP 60 100,000 ns
icas 15 10,000 ns RCD 20 ns
ICLCH 10 ns RP 40 ns
icp 10 ns 'RSH 15 ns
ICRP 10 ns RWL 15 ns
ICsH 60 ns ‘WCH 10 ns
fcwL 15 ns 'WCR 45 ns
DH 10 ns wes 0 ns
DS 0 ns wp 10 ns

256K x 16 FPM DRAM
WO03.pm5 — Rev.3/97
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256K x 16
FPM DRAM

MICRON

TECHNOLOGY, INC.

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

RASP RP_|
RASH ¥:E _ N 7W
tcsH NOTE1 _tpc/tPRWC tRSH
i tcrRP RCD tcas, tcLeH tcp tcas, tcLeH fcp tcas, tcLcH ler
CASLHICASHE Vi — — |
vit' *j Di—i X /
AR
'RAD
| < ASR RAH_| lasc tcaH {asc fcaH asc tcaH
ADDR ¥:E :m ROW :LW % % Row
- ‘f‘RWL
| tRes ‘ o oL
WE# VvV -
W 7
‘ tRAC
|
DO VioH —.
VioL — OPEN OPEN
. am—
oet vt T w
DON'T CARE
R uNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AA 30 ns DS 0 ns
AR 50 ns ‘oD 3 15 ns
fASC 0 ns o] 15 ns
'ASR 0 ns 'OEH 15 ns
tAWD 55 ns tPC 35 ns
ICAC 15 ns PRWC 85 ns
'CAH 10 ns RAC 60 ns
ICAS 15 10,000 ns 'RAD 15 ns
ICLCH 10 ns RAH 10 ns
icLz 3 ns RASP 60 100,000 ns
‘cp 10 ns 'RCD 20 ns
CPA 35 ns RCS 0 ns
ICRP 10 ns RP 40 ns
'CSH 60 ns RSH 15 ns
‘cwp 40 ns RWD 85 ns
fcwL 15 ns TRWL 15 ns
'DH 10 ns wp 10 ns

NOTE: 'PCis for LATE WRITE only.

256K x 16 FPM DRAM
WO03.pm5 — Rev.3/97

Micron Technology, Inc., reserves the right to change products or specifications without notice.
J1997, Micron Technology, Inc.




256K x 16
MICRON EOM DRAM

TECHNOLOGY, INC.

RAS#-ONLY REFRESH CYCLE
(Addresses; OE#, WE# = DON'T CARE)

RC
RAS | Rp
rase VI i JZ N
{crRP RPC
casL#icASHE IH — F )\
\ tASR RAH |
oor i ﬁ% ;LW / [ JK
viL ROW ROW
Q ¥8E K OPEN
CBR REFRESH CYCLE
(Addresses and OE# = DON'T CARE)
RP RAS RP RAS
Vig = 7 \ —\ —
Rast it / S: 72 \ 4
IRPC
tcp |, _lcsr ICHR | 'RPC . tcsr ICHR
vin - ¥ X /
CASLH#ICASHE vl _ / \ )
Vor I I
DQ v8[' = OPEN
"WRP | | 'WRH, _WRP || WRH,
| |

WE# ¥:[': / NOTE 1 4% / //F W //
DON’TCARE

XX UNDEFINED

TIMING PARAMETERS

-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
'ASR 0 ns RAS 60 10,000 ns
ICHR 10 ns RC 110 ns
icp 10 ns RP 40 ns
ICRP 10 ns RPC 10 ns
ICSR 10 ns 'WRH 10 ns
RAH 10 ns 'WRP 10 ns

NOTE: 1. 'WRP and 'WRH are for system design reference only. The WE# signal is actually a “don’t care” at RAS# time during a CBR REFRESH. However,
WE# should be held HIGH at RAS# time during a CBR REFRESH to ensure compatibility with other DRAMs which require WE# HIGH at RAS# time
during a CBR REFRESH.

256K x 16 FPM DRAM 16 Micron Technology, Inc., reserves the right to change products or specifications without notice.
WO03.pm5 — Rev.3/97 [J1997, Micron Technology, Inc.




MICR

ON

TECHNOLOGY, INC.

256K x 16
FPM DRAM

HIDDEN REFRESH CYCLE 2!

(WE# = HIGH; OE# = LOW)

RAS RP RAS
VIH= 3 — —_—
RAs# v, N 7.7 s )
ICrRP RCD RSH ICHR
Vig = ] y s
CASL#ICASHE V[ _ ] N Y
AR
RAD
tASR RAH_, tasc {cAH
Vi< \
ADDR v ROW COLUMN 72&
tan
RAC
t
L — |=—toFr
lcLz
DQx vIoH = OPEN §m‘ VALID DATA T— oPEN—
o top
(VA {ORD s
oer Vi i TS W/ Y
///] DON'T CARE
m UNDEFINED
TIMING PARAMETERS
-6 -6
SYMBOL MIN MAX UNITS SYMBOL MIN MAX UNITS
AA 30 ns o= 15 ns
AR 50 ns OFF 3 15 ns
fASC 0 ns 'ORD 0 ns
ASR 0 ns RAC 60 ns
‘cAC 15 ns 'RAD 15 ns
‘CcAH 10 ns 'RAH 10 ns
ICHR 10 ns RAS 60 10,000 ns
‘cLz 3 ns RCD 20 ns
ICRP 10 ns RP 40 ns
‘oD 3 15 ns 'RSH 15 ns
256K x 16 FPM DRAM 17 Micron Technology, Inc., reserves the right to change products or specifications without notice.
WO03.pm5 — Rev.3/97 J1997, Micron Technology, Inc.




Ml:HDN 256K x 16

TECHNOLOGY, INC. F P M D RAM

40-PIN PLASTIC SOJ (400 mil)
DA-6

1.029 (26.14)
1.023 (25.98)

ol N N e e Y Y e Y Y e O e Y s N e Y e N e Y e Y e Y e Y e O o I

?

1405 (10.29)
399 (10.13)
445 (11.30)
435 (11.05)
* Q 1 1
jJI_II_II_II_II_II_II_II_I | S [ N N N [ N N N A W
PIN #1 INDEX 050 (1.27) TYP ~—Ll L
- 1950 (24.13) -
1150 (3.81) 105 (2.67)
032 (0.81)
‘bl '<— 138 (3.51 1090 (2.29
1026 (0.66) (351) “ |/ (@29)
e ' | 1

.037 (0.94) MAX _—I I__ :020 (0.51)
DAMBAR PROTRUSION .015 (0.38)

SEATING PLANE

T

.380 (9.65)
-360 (9.14) .025 (0.64)
MIN
NOTE: 1. All dimensions in inches (millimeters) '\|<|/|A|il( or typical where noted.
2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per side.
I Technology that works for you.
8000 S. Federal Way, P.O. Box 6, Boise, ID 83707-0006, Tel: 208-368-3900, Micron DataFax: 208-368-5800
E-mail: prodmktg@micron.com, Internet: http://www.micron.com, Customer Comment Line: 800-932-4992
ﬁg;;;gf:gvglg;M 18 Micron Technology, Inc., reserves the right to change products o;sg;ef;\qicca::;?]n?evzir::zfggl;?l;Ei,



