4 MEG x 4
(L‘ZICI’OH FPM DRKM

DRAM MT4LC4AM4B1, MT4C4M4B1
MT4LCAM4ALl, MT4C4AM4A1l

For the latest data sheet, please refer to the Micron Web
site: www.micronsemi.com/mti/msp/html/datasheet.html

FEATURES
e Industry-standard x4 pinout, timing, functions, PIN ASSIGNMENT (TOp View)
and packages
« High-performance, low-power CMOS silicon-gate
process . .
- Single power supply (+3.3V +0.3V or +5V +0.5V) 24/26-Pin SOJ 24/26-PInTSOP
« All inputs, outputs and clocks are TTL-compatible Ve 261 ves
e Refresh modes: RAS#-ONLY, HIDDEN and CAS#- DQO 25 0 DQ3
BEFORE-RAS# (CBR) \%‘é’; 2‘3‘3 gf\’g#
« Optional self refresh (S) for low-power data RAS# 220 OE# wnoii1 oo 6
retention **NC/ALL 210 A9
e 11 row, 11 column addresses (2K refresh) or AL0 190 As
12 row, 10 column addresses (4K refresh) A0 18 [0 A7
e FAST-PAGE-MODE (FPM) access s i; 0 e
* 5V tolerant inputs and 1I/0s on 3.3V devices A3 15 % A4
OPTIONS MARKING v =
« Voltage
3.3V LC
5V C **NC on 2K refresh and A1l on 4K refresh options.
« Refresh Addressing
2,048 (2K) rows Bl
. ;‘iigégf) rows Al 4 MEG x 4 FPM DRAM PART NUMBERS
Plastic SOJ (300 mil DJ
Plastic Tsoé (300 m)il) TG REFRESH
« Timing PARTNUMBER Vcc | ADDRESSING | PACKAGE | REFRESH
50Ns access 5 MT4LC4M4B1DJ-6 |3.3V 2K SOJ Standard
60NS aCCess 6 MT4LC4M4B1DJ-6S 3.3V 2K SOJ Self
- Refresh Rates MT4LCAMAB1TG-6 3.3V 2K TSOP Standard
Standard Refresh None MT4LC4M4B1TG-6S| 3.3V 2K TSOP Self
Self Refresh (128ms period) g* MT4LC4AM4A1DJ-6 (3.3V 4K SOJ Standard
NOTE: 1. The 4 Meg x4 FPM DRAM base number differenti- MTALCAMAALD)-65 3.3V 4K SOJ Self
ates the offerings in one place—MT4LC4M4B1. The MT4LCAMAALTG6 |3.3V 4K TSOP | Standard
fifth field distinguishes various options: B1 MT4C4M4A1TG-6S |3.3V 4K TSOP Self
designates a 2K refresh and Al designates a 4K MT4C4M4B1DJ-6 5V 2K S0OJ Standard
refreshforFPMDRAMs. MT4C4M4B1DJ-6S | 5V 2K S0J Self
2. The # symbol indicates signal is active LOW. MT4CAMIABITG6 5V 2K TSoP Standard
*Contact factory for availability MT4C4M4B1TG-6S 5V 2K TSOP Self
Part Number Example: MT4CAMA4A1DI-6 5V 4K S0J Standard
MT4LC4M4B1DJ MT4C4M4A1DJ-6S | 5V 4K SOJ Self
MT4CAMA4ALITG-6 5v 4K TSOP Standard
KEY TIMING PARAMETERS MTACAMAALTG-6S | 5V 4K TSOP Self

SPEED RC RAC tpC TAA ICAC Rp
-5 84ns 50ns 20ns 25ns 13ns 30ns
-6 110ns 60ns 35ns 30ns 15ns 40ns

4 Meg x 4 FPM DRAM 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
D49_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.
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GENERAL DESCRIPTION

The 4 Meg x 4 DRAM is a randomly accessed, solid-
state memory containing 16,777,216 bits organized in
a x4 configuration. RAS# is used to latch the row
address (first 11 bits for 2K and first 12 bits for 4K). Once
the page has been opened by RAS#, CAS# is used to latch
the column address (the latter 11 bits for 2K and the
latter 10 bits for 4K; address pinsAl0and Allare “Don’t
Care”).

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

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. An EARLY
WRITE occurs when WE# is taken LOW prior to CAS#
falling. A LATE WRITE or READ-MODIFY-WRITE
occurswhen WE# falls after CAS# is taken LOW. During
EARLY WRITE cycles, the data outputs (Q) will remain
High-Z regardless of the state of OE#. During LATE
WRITE or READ-MODIFY-WRITE cycles, OE# must be
taken HIGH to disable the data outputs prior to
applying 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.

The four data inputs and the four data outputs are
routed through four pins using common 1/0, and pin
direction is controlled by WE# and OE#.

The MT4LC4M4B1 and MT4LC4M4Al1 must be
refreshed periodically in order to retain stored data.

FAST PAGE MODE ACCESS

Page operations allow faster data operations (READ,
WRITE or READ-MODIFY-WRITE) within a row-
address-defined page boundary. The page cycle is al-
ways initiated with a row address strobed in by RAS#,
followed by a column address strobed in by CAS#.

4 MEG x 4

FPM DRAM

Additional columns may be accessed by providing valid
column addresses, strobing CAS# and holding RAS#
LOW, thus executing faster memory cycles. Returning
RAS# HIGH terminates the page mode of operation,
i.e., closes the page.

DRAM REFRESH

Preserve correct memory cell data by maintaining
power and executing any RAS# cycle (READ, WRITE)
or RAS# REFRESH cycle (RAS#-ONLY, CBR, or HID-
DEN) so that all combinations of RAS# addresses (2,048
for 2K and 4,096 for 4K) are executed within 'REF
(MAX), regardless of sequence. The CBR and SELF
REFRESH cycles will invoke the internal refresh counter
for automatic RAS# addressing.

An optional self refresh mode is also available the
“S” version. The self refresh feature is initiated by
performing a CBR REFRESH cycle and holding RAS#
LOW for the specified 'TRASS. The “S” option allows the
user the choice of a fully static, low-power data reten-
tion mode or a dynamic refresh mode at the extended
refresh period of 128ms, or 31.25us per row for a 4K
refresh and 62.5us per row for a 2K refresh, when using
a distributed CBR REFRESH. This refresh rate can be
applied during normal operation, as well as during a
standby or battery backup mode.

The self refresh mode is terminated by driving RAS#
HIGH for a minimum time of tRPS. This delay allows for
the completion of any internal refresh cycles that may
be in process at the time of the RAS# LOW-to-HIGH
transition. If the DRAM controller uses a distributed
CBR refresh sequence, a burst refresh is not required
upon exiting self refresh. However, if the DRAM con-
troller utilizes RAS#-ONLY or burst CBR refresh se-
quence, all rows must be refreshed with a refresh rate of
tRC minimum prior to resuming normal operation.

STANDBY

Returning RAS# and CAS# HIGH terminates a
memory cycle and decreases chip current to a reduced
standby level. The chip is preconditioned for the next
cycle during the RAS# HIGH time.

4 Meg x 4 FPM DRAM
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FUNCTIONAL BLOCK DIAGRAM - 2K REFRESH
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc Pin Relative to Vss

B3V e -1V to +4.6V
BV s e -1V 10 +7V
Voltage on NC, Inputs or I/O Pins Relative to Vss
B3V e -1V to +5.5V
BV s e -1V 10 +7V

Operating Temperature, T, (ambient) ....0°C to +70°C
Storage Temperature (plastic) ............ -55°C to +150°C
Power Dissipation

4 MEG x 4

FPM DRAM

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the
device. This is astress rating only, and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this speci-
fication is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect
reliability.

DCELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS

(Notes: 5, 6) (Vcc (MIN) < Vee< Vee (MAX))

PARAMETER/CONDITION

SYMBOL

3.3V

5V

MIN [ MAX

MIN

MAX

UNITS

NOTES

SUPPLY VOLTAGE

Ve

3 3.6

4.5

5.5

INPUT HIGH VOLTAGE:
Valid Logic 1; All inputs, I/Os and any NC

VIH

2 5.5

2.4

Vcee+1

24

INPUT LOW VOLTAGE:
Valid Logic 0; All inputs, I/Os and any NC

ViL

-1.0 0.8

-0.5

0.8

24

INPUT LEAKAGE CURRENT:
Any input at Vin [0V < VIN < Vee (MAX)];
All other pins not under test = 0V

HA

OUTPUT HIGH VOLTAGE:
lout = -2mA

VoH

OUTPUT LOW VOLTAGE:
lout = 2mA

VoL

0.4

OUTPUT LEAKAGE CURRENT:
Any output at Vour [0V < Vour < Vcec (MAX)];
DQ is disabled and in High-Z state

loz

HA

4 Meg x 4 FPM DRAM
D49_5V.p65-Rev.5/00
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lcc OPERATING CONDITIONS AND MAXIMUM LIMITS
(Notes: 1, 2, 3, 5, 6) [Vcc (MIN) < Vce < Vee (MAX)]

3.3V 5V

2K 4K 2K 4K
PARAMETER/CONDITION SYM | SPEED |REFRESH|REFRESH|REFRESH|REFRESH| UNITS |NOTES
STANDBY CURRENT: TTL lcca ALL 1 1 1 1 mA
(RAS# = CAS# = VIH)
STANDBY CURRENT: CMOS (non-*“S” versiononly) lcc2 ALL 500 500 500 500 mA
(RAS# = CAS# = other inputs = Vcc - 0.2V)
STANDBY CURRENT: CMOS (“S” version only) lec2 | ALL 150 150 150 150 HA
(RAS# = CAS# = other inputs = Vcc - 0.2V)
OPERATING CURRENT:RandomREAD/WRITE 5 110 Q0 140 120
Average power supply current Icc3 -6 100 80 130 110 mA 23
(RAS#, CAS#, address cycling: tRC=TRC[MIN])
OPERATING CURRENT: FAST PAGE MODE 5 110 100 110 100
Average power supply current Icca -6 100 0 100 0 mA 23
(RAS#=ViL, CAS#, address cycling: tPC =tPC [MIN])
REFRESH CURRENT: RAS#-ONLY 5 110 Q0 140 120
Average power supply current Iccs -6 100 80 130 110 mA
(RAS#cycling, CAS#=Vin: IRC =RC [MIN])
REFRESHCURRENT:CBR 5 110 0 140 120
Average power supply current Icce -6 100 80 130 110 mA 4,7
(RAS#, CAS#, address cycling: tRC=tRC[MIN])
REFRESH CURRENT: Extended (*S” version only) ALL 300 300 300 300 HA 4,7
Average power supply current: CAS#=0.2V or Icc7
CBR cycling; RAS#='RAS (MIN); WE#=Vcc-0.2V;
A0-A11, OE#and Dn=Vcc-0.2V or 0.2V RC 62.5 31.25 62.5 31.25 kS 23
(Dinmay be left open)
REFRESH CURRENT: Self (S version only)
Average powersupply current: CBRwith Iccs ALL 300 300 300 300 A 4,7
RAS#>TRASS (MIN) and CAS#held LOW;
WE#=Vcc-0.2V; A0-All, OE#and
DiN=Vcc - 0.2V or 0.2V (Din may be left open)

CAPACITANCE

(Note: 6)
PARAMETER SYMBOL | MAX | UNITS
Input Capacitance: Address pins Cnn 5 pF
Input Capacitance: RAS#, CAS#, WE#, OE# Ci2 7 pF
Input/Output Capacitance: DQ Cio 7 pF

4 Meg x 4 FPM DRAM 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
D49_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.
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ACELECTRICAL CHARACTERISTICS

(Notes: 5, 6, 7, 8, 9, 10, 11, 12) [Vcc (MIN) < Vce < Vee (MAX)]

4 MEG x 4

FPM DRAM

ACCHARACTERISTICS -5 -6

PARAMETER SYMBOL MIN MAX MIN MAX UNITS NOTES
Access time from column address AN 25 30 ns
Column-address hold time (referenced to RAS#) AR 38 45 ns
Column-addresssetup time tASC 0 0 ns
Row-addresssetup time tASR 0 0 ns

Column address to WE# delay time tAWD 42 49 ns 18
Access time from CAS# cAC 13 15 ns
Column-address hold time CAH 8 10 ns
CAS#pulse width tcAs 8 10,000 10 10,000 ns

CAS# LOW to “Don’t Care” during Self Refresh CHD 15 15 ns

CAS#hold time (CBR Refresh) ICHR 8 10 ns 4
CAS#to outputin Low-Z tcLz 0 0 ns 22
CAS#precharge time tcp 8 10 ns 13
Access time from CAS# precharge cPA 28 35 ns

CAS# to RAS# precharge time CRP 5 5 ns

CAS#hold time tCSH 38 45 ns

CAS# setup time (CBR Refresh) tCSR 5 5 ns 4
CAS# to WE# delay time tcwD 28 35 ns 18
WRITE command to CAS# lead time tcwiL 8 10 ns

Data-in hold time 'DH 8 10 ns 19
Data-in setup time DS 0 0 ns 19
Outputdisable oD 0 12 0 15 ns 22
Outputenable tOE 12 15 ns 20
OE# hold time from WE# during tOEH 8 10 ns
READ-MODIFY-WRITE cycle

Output buffer turn-off delay tOFF 0 12 0 15 ns 17, 22
OE# setup prior to RAS# during HIDDEN REFRESH cycle tORD 0 0 ns
FAST-PAGE-MODE READ or WRITE cycle time tpC 20 25 ns
FAST-PAGE-MODEREAD-WRITE cycle time PRWC 47 56 ns

Access time from RAS# RAC 50 60 ns

RAS# to column-address delay time RAD 9 12 ns 15
Row-address hold time RAH 9 10 ns

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

RAS# pulse width (FAST PAGE MODE) RASP 50 125,000 60 125,000 ns

RAS# pulse width during Self Refresh RASS 100 100 us

Random READ or WRITE cycle time RC 84 104 ns

RAS# to CAS# delay time RCD 11 14 ns 14
READ command hold time (referenced to CAS#) RCH 0 0 ns 16
READ command setup time tRCS 0 0 ns

Refresh period (2,048 cycles) REF 32 32 ms

Refresh period (4,096 cycles) REF 64 64 ms

4 Meg x 4 FPM DRAM
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ACELECTRICALCHARACTERISTICS
(Notes: 5, 6, 7, 8, 9, 10, 11, 12) [Vcc (MIN) < Vce < Vee (MAX)]

ACCHARACTERISTICS -5 -6

PARAMETER SYMBOL MIN MAX MIN MAX UNITS NOTES

Refresh period “S” version tREF 128 128 ms 140

RAS#precharge time RP 30 40 ns

RAS# to CAS# precharge time RPC 5 5 ns

RAS# precharge time exiting Self Refresh RPS 90 105 ns

READ command hold time (referenced to RAS#) RRH 0 0 ns 16

RAS# hold time RSH 13 15 ns

READ-WRITE cycle time RWC 116 140 ns

RAS# to WE# delay time RWD 67 79 ns 19

WRITE command to RAS# lead time RWL 13 15 ns

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

WRITE command hold time YWCH 8 10 ns

WRITE command hold time (referenced to RAS#) YWCR 38 45 ns

WE# command setup time tWes 0 0 ns 18
WRITE command pulse width twp 5 5 ns

WE# hold time (CBR Refresh) YWRH 8 10 ns 4,23

WE# setup time (CBR Refresh) YWRP 8 10 ns 4,23

4 Meg x 4 FPM DRAM 7 Micron Technology, Inc., reserves the right to change products or specifications without notice.
D49_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.
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NOTES

1.
2.

3.

10.
11.

12.

13.

14.

15.

All voltages referenced to Vss.

This parameter is sampled. Vcc = +3.3V or 5.0V,
f=1MHz.

Icc is dependent on output loading and cycle
rates. Specified values are obtained with
minimum cycle time and the outputs open.
Enables on-chip refresh and address counters.
The minimum specifications are used only to
indicate cycle time at which proper operation
over the full temperature range is ensured.

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

AC characteristics assume T = 5ns.

Vi (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
specification, all input signals must transit
between ViH and ViL (or between ViL and ViH) in
a monotonic manner.

If CAS# = VIH, data output is High-Z.

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

Measured with a load equivalent to two TTL
gates, 100pF and VoL = 0.8V 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 data-out
buffer, CAS# must be pulsed HIGH for 'CP.

The tRCD (MAX) limit is no longer specified.
tRCD (MAX) was specified as a reference point
only. If TRCD was greater than the specified
tRCD (MAX) limit, then access time was con-
trolled exclusively by 'TCAC (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.
tRAD (MAX) was specified as a reference point
only. If TRAD was greater than the specified
tRAD (MAX) limit, then access time was con-

16.

17.

18.

19.

20.

21.

22.

23.
24.

4 MEG x 4
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trolled exclusively by 'AA (IRAC and 'CAC no
longer applied). With or without the 'RAD
(MAX) limit, 'AA, 'RAC, and 'CAC must always
be met.

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

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

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

If OE# is tied permanently LOW, LATE WRITE,
or READ-MODIFY-WRITE operations are not
permissible and should not be attempted.

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

The 3ns minimum is a parameter guaranteed by
design.

Column address changed once each cycle.

ViH overshoot: ViH (MAX) = Vcc + 2V for a pulse
width < 10ns, and the pulse width cannot be
greater than one third of the cycle rate. ViL
undershoot: ViL (MIN) = -2V for a pulse width <
10ns, and the pu Ise width cannot be greater
than one third of the cycle rate.

4 Meg x 4 FPM DRAM
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READ CYCLE
fRe
RAS Rp
Vigy = X y \
RASH V[ _ N 72 -
fcsH [
RsH | RRH
fcrp ReD fcas
Vi — F 7
CAS# V| — / F \( '/ /
tAR
RAD
tASR RAH | fasc . fcaH
Vi = v s !
soor Vit Z7////K row 7/, e Y, i
Res | tRCH
y |
wee /I I Nt
tAA
| tRac
CAC toFF
oLz
VIOH - ] N
PQ vig = OPEN _m( VALIDDATA ) OPEN
/
///)] DON'T CARE
@ UNDEFINED
TIMING PARAMETERS
-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
TAA 25 30 ns tOFF 0 12 0 15 ns
AR 38 45 ns RAC 50 60 ns
tASC 0 ns RAD 9 12 ns
TASR 0 0 ns RAH 9 10 ns
tcAC 13 15 ns RAS 50 10,000 60 10,000 ns
tCAH 8 10 ns RC 4 104 ns
tcAS 8 10,000 10 10,000 ns RCD 1 14 ns
tcz 0 0 ns RCH 0 0 ns
CRP 5 5 ns tRCS 0 0 ns
tCSH 38 45 ns RP 30 40 ns
oD 0 12 0 15 ns RRH 0 0 ns
oE 12 15 ns RSH 13 15 ns
4 Meg x 4 FPM DRAM 9 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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EARLY WRITECYCLE

4 MEG x 4

FPM DRAM

Re
RAS Rp
ViH — 3 b
RAS# Vi _ \-< f
tCsH [
RsH |
crp ReD cAs
Vig =
CASH#
Vi =/ )’\ \; /
tAR
RAD
. AsR RAH tasc fcAH
V|H — y N
ADDR v/ ROW ﬁ COLUMN W % ROW
| | tow |
I
| ®w
| | twer
twes | | ‘twcH
| | we
wer it ! )
s | | tod
| |
DQ yIOH VALID DATA
VioL -
///) DON'T CARE
m UNDEFINED
TIMING PARAMETERS
-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX | UNITS SYMBOL MIN MAX MIN MAX | UNITS
tAR 3 45 ns tRAH 9 10 ns
tASC 0 0 ns tRAS 50 10,000 60 10,000 ns
tASR 0 0 ns tRC & 104 ns
tCAH 8 10 ns tRCD 1 14 ns
tCAS 8 10,000 10 10,000 ns RP 0 40 ns
tCRP 5 5 ns tRSH 13 15 ns
tCSH 3 45 ns tRWL 13 15 ns
tCwWL 8 10 ns tWCH 8 10 ns
DH 8 10 ns tWCR B 45 ns
DS 0 0 ns tWwes 0 0 ns
tRAD 9 2 ns WP 5 5 ns

4 Meg x 4 FPM DRAM
D49_5V.p65-Rev.5/00
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READ-WRITECYCLE
(LATEWRITE and READ-MODIFY-WRITE cycles)

Rwc
RAS Rp
Rase viH = N / N
L - X ]
fcsH |
RsH |
crRP ReD cas
Vv —_ X X
cast oyt Z ] \ 1
AR
RAD
. tAsr RAH tasc cAH
|
ADDR yH 7 ROW i COLUMN ROW
ViL X
fRWD tow |
|
Res cwp RwL
tawD wp
Vi = 4 p
WE# ViL / \'Y 7/ /
tAA
RAC
fcac
ps DH
tcrz — - |
VIOH —  VALIDD VALIDD,, }
bR vig| OPEN A out N} OPEN
oe top | toEH
I

|
o VI 77 Y ) / KU,
DON’TCARE

R unpeFiNED

TIMING PARAMETERS

-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
tAA 2% 0 ns ob 0 12 0 15 ns
AR 3 45 ns oE 12 15 ns
tASC 0 0 ns tOEH 8 10 ns
TASR 0 0 ns RAC 50 60 ns
TAWD 42 49 ns RAD 9 12 ns
ICAC 13 15 ns RAH 9 10 ns
ICAH 8 10 ns RAS 50 10,000 60 10,000 ns
CAS 8 10,000 10 10,000 ns RCD 1 14 ns
Lz 0 0 ns RCS 0 0 ns
CRP 5 5 ns RP 30 40 ns
tCsH 3B 45 ns RSH 13 15 ns
ttwbD 28 3H ns RwWC 116 140 ns
tcwL 8 10 ns RWD 67 e ns
DH 8 10 ns TRWL 13 15 ns
DS 0 0 ns “wp 5 5 ns
g‘l;/éeg\;( 4 FPM DRAM 1 1 Micron Technology, Inc..reservestherighltochangeproductsorspecifice_llionswithoulnotice,
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FAST-PAGE-MODEREAD CYCLE

RASP Rp
Vih = X% /s \
RASH V| _ N gl \
csH e RsH
CrRP ReD cas cp cas cp cas cp
Vi — ¥ 3 I\ — r \
IH
cast VI T R\ 7 y / N Y/ \
AR
RAD
1 _ASR RAH_ | tasc cAH tasc TCAH_ tasc cAH_ |
Vi — y \ y v’
ADDR v " ROW [ COLUMN 72(/ /)g( COLUMN / A COLUMN / / m ROW
' g |
— |"—tRCS —| |=—Trcs —| |=—TRRH
Res RCH
tReH —= |<-- ReH —= |<--
Vi r Y
v i A\ \
L
thAa | tAA | taA
I I
RAC cpA cpPA
fcac TOFF fcac TOFF fcac
—| |[=—TorF
oLz — - oz — -—
VioH — # VALD £ VALD Y} F VALID 3
PQ gL - OPEN A DATA £ 4 _DATA A _DATA ) OPEN
oE fop top o _top

0w Yt 7 T T 7, D W l7/ //

///| DON'T CARE
KK UNDEFINED

TIMING PARAMETERS

-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
tAA % 0 ns oE 12 15 ns
AR 33 45 ns tOFF 12 0 15 ns
tASC 0 ns PC 20 % ns
tASR 0 0 ns RAC 50 60 ns
tcAC 13 15 ns RAD 9 12 ns
ICAH 8 10 ns RAH 9 10 ns
CAS 8 10,000 10 10,000 ns RASP 50 125,000 60 125,000 ns
Lz 0 0 ns RCD 1 14 ns
tcp 8 10 ns tRCH 0 0 ns
cPA 2 3 ns tRCS 0 0 ns
CRP 5 ns RP 0 40 ns
tCSH 33 45 ns tRRH 0 0 ns
oD 0 12 0 15 ns tRSH 13 15 ns
g‘l;/éeg\;( 4 FPE/I DRAM 12 Micron Technology, Inc..reservestherighltochangeproductsorspecifice_llionswithoulnotice,
)_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.



4 MEG x 4
(ljﬂlcron FPM DRKM

FAST-PAGE-MODE EARLY WRITECYCLE

RASP trp
V|H — 3 / p
RAS#
ViL - N ,Z \
tcsH fpc fRSH
crp ReD fcas fcp tcas fcp fcas tcp |
Viy = & 3 I —\ 7
CAS#
iy, R\ . N 7 N / ] J&
tAR
RAD
_AsR RAH tasc cAH | _tasc fcAH | _tasc fcaH
\ 4 N
ADDR V:'L" :ZZZ% Rovd@g‘ COLUMN 7§W % COLUMN % ﬁl( COLUMN % % ROW
fowL | fewL | fowL |
| | |
twcs tweH twcs fwcH twcs tweH
twp fwp fwp
v
wee Vi ) i /) W //
I} 7 X Z N 77
twer RwiL |
|
bH | Ibs Ds DH

|
_ bs bH
VIOH — f
Q vio / VALID DATA VALID DATA [ VALID DATA / /

oes U - T T Wi Wi /)

DON'T CARE
@ UNDEFINED

TIMING PARAMETERS

-5 -6 -5 -6

SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
AR 33 45 ns RAD 9 12 ns
tASC 0 0 ns RAH 9 10 ns
TASR 0 0 ns RASP 50 125,000 60 125,000 ns
ICAH 8 10 ns RCD 1 14 ns
tCAS 8 10,000 10 10,000 ns RP 30 40 ns
tcp 8 10 ns tRSH 13 15 ns
CRP 5 5 ns TRWL 13 15 ns
tCsH 3B 45 ns 'WCH 8 10 ns
tcwL 8 10 ns YWCR 3B 45 ns
DH 8 10 ns tWwes 0 0 ns
DS 0 0 ns WP 5 5 ns
PC 20 % ns

g‘l;/éeg\;( 4 FPE/I DRAM 13 Micron Technology, Inc..reservestherighltochangeproductsorspecifice_llionswithoulnotice,
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4 MEG x 4
(ljﬂlcron FPM DRKM

FAST-PAGE-MODE READ-WRITECYCLE
(LATEWRITE and READ-MODIFY-WRITE cycles)

RASP Rp
rast VI~ N B
L - - / \
tosH NOTE1 tec /tPRWC tRSH
crP Reb cas fep cas p cas ep
Vig = 3 v o v p A 4 N
Cas# V|L - / \ K 1 \ 72 N 1 \
AR
RAD
1 tAsR RAH_ | tAsC cAH tasc CAH tAsc CAH
ViH ¥ \ (
ADDR v ROW X COLUMN J | COLUMN COLUMN 0( ROW
RwD |
|~ RwL
Res
towL - -— towL —| - - - towL
fwp —-| - yp — - - fwp
tAwWD tawp tAwD
fewp cwp fcwp
ViH 4 by X
WE# VL / N N N
A
RAC
cac =
Lz =
Vioy —
LIV OPEN OPEN

tog—|
Vi <
oex vl ~

DON'T CARE

@ UNDEFINED
TIMING PARAMETERS

-5 -6 -5 -6

SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
TAA 25 30 ns top 0 12 0 15 ns
AR 38 45 ns o 12 15 ns
tASC 0 0 ns tOEH 8 10 ns
tASR 0 0 ns tpC 20 25 ns
TAWD 42 49 ns PRWC 47 56 ns
tcAC 13 15 ns RAC 50 60 ns
ICAH 8 10 ns RAD 9 12 ns
CAS 8 10,000 10 10,000 ns RAH 9 10 ns
tcLz 0 0 ns RASP 50 125,000 60 125,000 ns
cp 8 10 ns RCD 1 14 ns
crPA 28 35 ns tRCS 0 0 ns
CRP 5 5 ns Rp 30 40 ns
tCsH 38 45 ns RSH 13 15 ns
tCwD 28 35 ns RWD 67 79 ns
tcwiL 8 10 ns RWL 13 15 ns
DH 8 10 ns WP 5 5 ns
DS 0 0 ns

NOTE: 1. 'PC is for LATE WRITE only.

g‘l;/gljeg\;( 4 FPE/I DRAM 14 Micron Technology, Inc..reservestherighltochangeproductsorspecifice_llionswithoulnotice,
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4 MEG x 4
(ljﬂlcron FPM DRKM

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

tRASP _ e
Rase v~ N / N
L - K 7
, tRSH
tcsH tpc |
tcrp trReD tcAs tep tcas tep |
|
Viy = s C 1\ ]
cast yft T 7 \ v \ V/ \
tAR
tRAD
| ASR fRAH_| tasc tcan _lasc tcAH |
V|H —_ A N
ADDR v "/ ROW. I COLUMN 7)(/ COLUMN / M ROW
I towe |
1
tRes I trw
[l twe
twes. || twen
Vi - 7
wer vt 7 Y \ ‘ % I
tcac
NOTE 1
tciz torF, ¥ | tps || too
| | — | |-—
DQ UOH ™ OPEN AL VALD VALID DATA J‘
VoL = ¥XY’K_DATA #
tAA
tRAC
///] DON'T CARE
@ UNDEFINED
TIMING PARAMETERS
-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
TAA 25 30 ns tOFF 0 12 0 15 ns
AR 38 45 ns tpC 20 25 ns
tASC 0 0 ns RAC 50 60 ns
tASR 0 0 ns RAD 9 12 ns
tcAC 13 15 ns RAH 9 10 ns
ICAH 8 10 ns RASP 50 125,000 60 125,000 ns
tICAS 8 10,000 10 10,000 ns RCD 11 14 ns
tcz 0 0 ns tRCS 0 0 ns
cp 8 10 ns Rp 30 40 ns
CRP 5 5 ns RSH 13 15 ns
tCsH 38 45 ns RWL 13 15 ns
tcwiL 8 10 ns tWCH 8 10 ns
DH 8 10 ns tWwes 0 0 ns
DS 0 0 ns WP 5 5 ns
NOTE: 1. Do not drive data prior to tristate.
4 Meg x 4 FPM DRAM 1 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
D49_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.



Asicron

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

4 MEG x 4

FPM DRAM

R
RAS RP
B EE—
RAS# ¥:LH _ N 7-7 -
crP RpC
cAs# \\f“:' - f X
\ tASR RAH |
ADDR ¥:[‘ - »{ ROW % &( ROW
DQ ¥8[‘ = OPEN
CBR REFRESH CYCLE
(Addresses and OE#=DON’T CARE)
Rp RAS NOTE 1 —» Rp RAS
—_ X ) A \
rase v T ] N i N Y/
RpC
p |, _Tsr CHR | tRPC, Csr CHR
CAsH ¥:'L" _ / \ / \ ,/
Vo - | I
DQ VoL = OPEN
. SWRP | | BWRH, . SWRP || BWRH,
| | | |
Vv —
wes i i K% i Y/ /I
DON’T CARE
@ UNDEFINED
TIMING PARAMETERS
-5 -6 -5 -6
SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
tASR 0 0 ns RAS 50 10,000 60 10,000 ns
CHR 8 10 ns RC &4 104 ns
cp 8 10 ns RP 0 o] ns
CRP 5 5 ns RPC 5 5 ns
CsR 5 5 ns YWRH 8 10 ns
RAH 9 10 ns YWRP 8 10 ns

NOTE: 1. End of CBR REFRESH cycle.

4 Meg x 4 FPM DRAM
D49_5V.p65-Rev.5/00
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4 MEG x 4
Mcron FPM DRAM

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

RAS Rp RAS
ViH= 3 —\
RASH v N 72 \ 7./
crp ReD tRsH CHR |
Vig = ps y r
CASL#ICASHE Vi _  / N
tAR
RAD
_tAsr RAH_, tAsC fcAH
V|H —_ s 'S
ADDR v~ ROW {  coLumMN 72&
tAA
RAC
A —1 |~ TorF
Lz
>
VioH— Vi j
DQx v OPEN I VALID DATA P— oPEN —
toE o0
— |<— torp

OE# ¥:E: // />> /( ///
DON'T CARE
1% UNDEFINED

TIMING PARAMETERS

-5 -6 -5 -6

SYMBOL MIN MAX MIN MAX UNITS SYMBOL MIN MAX MIN MAX UNITS
tAA % 0 ns oE 12 15 ns
AR 33 45 ns tOFF 12 0 15 ns
tASC 0 0 ns tORD 0 0 ns
tASR 0 0 ns RAC 50 60 ns
tcAC 13 15 ns RAD 9 12 ns
ICAH 8 10 ns RAH 9 10 ns
ICHR 8 10 ns RAS 50 10,000 60 10,000 ns
Lz 0 0 ns RCD 1 14 ns
CRP 5 5 ns RP 0 40 ns
oD 0 12 0 15 ns tRSH 13 15 ns

NOTE: 1. A HIDDEN REFRESH may also be performed after a WRITE cycle. In this case, WE# is LOW and OE# is HIGH.

g‘l;/gljeg\;( 4gPE/I DRAM 1 7 Micron Technology, Inc., reserves the right to change products orspecifice_\lionswithoul notice.
)_5V.p65-Rev.5/00 ©2000, Micron Technology, Inc.



Asicron

4 MEG x 4
FPM DRAM

SELF REFRESH CYCLE

(Addresses and OE#=DON’T CARE)

Rp RAS | Rp RAS |
RASH# ¥:r B / N JZ L
RrC
cp CsR fCHR | RPC tesr fCHR
oo WIS N i Y Y
Q E | | OPEN
| VR tWRHi | HVRP tWRHi
wes VW N Xy R,
DON'T CARE
@ UNDEFINED
TIMING PARAMETERS
-5 -6 -6
SYMBOL MIN MAX MIN MAX | UNITS SYMBOL MIN MAX MIN MAX [ UNITS
ICHD 15 15 ns RPC 5 5 ns
cp 8 10 ns RPS e) 105 ns
tCSR 5 5 ns YWWRH 8 10 ns
tRASS 100 100 us tWRP 8 10 ns
RP 0 40 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 if RAS#-only or burst CBR refresh is used.

4 Meg x 4 FPM DRAM
D49_5V.p65-Rev.5/00

18

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

©2000, Micron Technology, Inc.




4 MEG x 4
&ZICI‘OH FPM DR,Z\(M

24/26-PIN PLASTIC SOJ (300 mil)

o 679 (17.25) -
[ 673 (17.09) o
ol e I O e s B e e e O e B
305 (7.75)
299 (7.59)
340 (8.64)
330 (8.38)
T T T T T J T T T
PIN #1 INDEX 050 (1.27) TYP —am|
600 (15.24) TYP
.037 (0.94) MAX 032 (0.81 112 (2.84)
DAMBAR PROTRUSION ‘>‘ WEO.GG;_— — =2 gg;; r 102 (2.59)

142 (3.61)

SEATING PLANE ——
.020 (0.51)
1015 (0.38)

275 (6.99)
260 (6.61)

.040 (1.02)
1030 (0.76)

NOTE: 1. All dimensions in inches (millimeters) %or typical where noted.

2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per

side.
4 Meg x 4 FPM DRAM 19 Micron Technology, Inc., reserves the right to change products or specifications without notice.
©2000, Micron Technology, Inc.
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Mcron 4 MEG x 4

FPM DRAM

24/26-PIN PLASTIC TSOP (300 mil)

678 (17.23) SEE DETAIL A
672 (17.07) /
26 ] A
HHHHHBH HHHHHBH ',éj,‘
\
.367 (9.32)
359 (9.12)
.302 (7.67)
298 (7.57)
O
AHEEEE BFEEBBE ¢t >
1 13
PIN #1 INDEX || 007 (0.18)
N R | .005 (0.13)
.050 (1.27) .020 (0.50)
TYP 1012 (0.30)
Sl
I ~[.004 (0.10) .010 (0.25)] GAGE PLANE
.047 (1.20) | {
MAX — SEATING PLANE
.008 (0.20) .024 (0.60)
1002 (0.05) = .| 7016 (0.40)
DETAIL A .0315 (0.80)
TYP

NOTE: 1. All dimensions in inches (millimeters) I\I\/:I?Iil( or typical where noted.

2. Package width and length do not include mold protrusion; allowable mold protrusion is .01" per
side.

8000 S. Federal Way, P.O. Box 6, Boise, ID 83707-0006, Tel: 208-368-3900
E-mail: prodmktg@micron.com, Internet: http://www.micron.com, Customer CommentLine: 800-932-4992
Micron is a registered trademark of Micron Technology, Inc.

4 Meg x 4 FPM DRAM 20 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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