DRAM

FEATURES

* 1,024-cycle refresh distributed across 16ms
(MT4C4001]) or 128ms (MT4C4001] L)

¢ Industry-standard pinout, timing, functions and

packages

High-performance CMOS silicon-gate process

Single +5V £10% power supply

All inputs, outputs and clocks are TTL-compatible

Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR),

HIDDEN; optional Extended

FAST PAGE MODE access cycle

* Low power, 0.8mW standby; 225mW active, typical
(MT4C4001] L)

* & o 9

OPTIONS MARKING
s Timing
60ns access -6
70ns access -7
» Packages
Plastic SOJ (300 mil) DJ
Plastic TSOP (300 mil) TG
» Refresh Rate
Standard 16ms period None

Extended 128ms period L
¢ Part Number Example: MT4C4001}DJ-6 L

KEY TIMING PARAMETERS
SPEED | 'C | 'WAC | 'PC | 'WA | 'cAC | 'RP

-6 110ns | 60ns 35ns 30ns 15ns 40ns
-7 130ns | 70ns 40ns 35ns 20ns 50ns
GENERAL DESCRIPTION

The MT4C4001J(L) is a randomly accessed solid-state
memory containing 4,194,304 bits organized in a x4
configuration. RAS is used to latch the first 10 bits and
TASthe latter 10 bits. 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.

If WE goes LOW after data reaches the output pins, data-
out (Q) is activated and retains the selected cell data as long

MT4C4001HL)
DO pms - Rev 12:96

MT4C4001J(L)
1 MEG x 4 DRAM

1 MEG x 4 DRAM

5V, FAST PAGE MODE, OPTIONAL
EXTENDED REFRESH

PIN ASSIGNMENT (Top View)
20/26-Pin SOJ
(DA-1)
par g1- s WQEL‘ Vss
DQ2 12 250 DQ4
WE {3 2411 DQ3
RAS |4 2311 CAS
A9 15 22[1 OF
A0 9 18} A8
A1 10 17D A7
A2 1 16[1 A6
A3 12 15[ A5
Vee D13 [ A4
20/26-Pin TSOP
(DB-1)
oot i t- 26 mvss
DQ2 12 25 [0 DQ4
WE 3 24 0 DO3
RAS 7|4 2311 CAS
A9 1|5 22 10 OE
A0 T8 18 L A8
Al 2110 17 M A7
A2 1 1 16 111 A6
A3 m12 15 111 A5
Vec tij1d  WM{mAd

as CAS remains LOW (regardless of WE or RAS). This late
WE pulse results in a READ WRITE cycle. The four data
inputs and four data outputs are routed through four pins
using common 1/0 and pin direction is controlled by WE
and OE.

FAST PAGE MODE

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined page boundary. The FAST PAGE
MODE cycleisalwaysinitiated witha row-address strobed-
in by RAS followed by a column-address strobed-in by
CAS. CAS may be toggled-in by holding RAS LOW and
strobing-in differentcolumn-addresses, thus executing faster
memory cycles. Returning RAS HIGH terminates the FAST
PAGE MODE operation.

Mhcron Technology, It reserves the nght to change products or speofications without natice
+ 1995. Micron Technology, Inc
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MICRON

CAS o

RAS o_‘

NO. 2 CLOCK
GENERQTOR

-
|

coLumn- L1
ADDRESS
BUFFER(10) |

REFRESH
CONTROLLER
‘

REFRESH
COUNTER

MT4C4001J(L)
1 MEG x 4 DRAM

FUNCTIONAL BLOCK DIAGRAM
FAST PAGE MODE

P

*EARLY WRITE
DETECTION CIRCUIT

DATA-IN

° DAt

DATA-QUT
BUFFER

COLUMN
DECODER

SENSE AMPLIFIERS
/O GATING

-
« = Qs 1024 x 1024 x 4
ROW- z 3 gy 8 MEMORY
ADDRESS 39 vl o g ARRAY
BUFFERS (10) cd ol 22
=} 3 e
T o]
o
NO.1CLOCK [ | o Vec
GENERATOR

+——o0 Vss

*NOTE: 1. It WE goes LOW prior to CAS going LOW, EW detection circuit output is a HIGH (EARLY WRITE).
2. If CAS goes LOW prior to WE going LOW, EW detection circuit outputis a LOW (LATE WRITE).

MT4C4001J(L}
DOS.pm5 - Aev. 12/95

Micron Tachnology, Inc . reserves the nght to change procucts or specifications without notice.
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MICRON

TRUTH TABLE

FUNCTION
Standby

READ

EARLY WRITE
READ WRITE

READ
EARLY-WRITE
READ-WRITE
HIDDEN

REFRESH
CBR REFRESH

MTACA001J(k)
009 pms ~ Rev 1295

FAST-PAGE-MODE

FAST-PAGE-MODE

FAST-PAGE-MODE

RAS-ONLY REFRESH

1st Cycle
2nd Cycle
1st Cycle
2nd Cycle
1st Cycle
2nd Cycle

READ
WRITE

l—r—r—r'rl—r—r-r—r—Ia

L~H-L
L~H-L

3-19

MT4C4001J(L)
1 MEG x 4 DRAM

ADDRESSES
OF R 'c
X X X
L ROW COoL
X ROW COoL
L—H ROW COL
L ROW coL
L n/a CcoL
X ROW COL
X n/a COL
L—H ROW COL
L—H n/a COL
X ROW n/a
L ROW COL
X ROW COL
X X X

DATA-IN/OUT
DQ1-DO4
High-Z
Data-Out
Data-In
Data-Out, Data-In
Data-Out
Data-Out
Data-in
Data-In
Data-Out, Data-in
Data-Out, Data-In
High-Z
Data-Out
Data-In
High-Z

Micron Technology Inc . reserves the right to change products of specificalions without notice.,

< 1995, Micron Technology. Inc
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MICRON

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss.................. -1Vito +7V
Operating Temperature, T, (ambient) 0°C to +70°C
Storage Temperature (plastic)................... -55°C to +150°C
Power Dissipation
Short Circuit Qutput Current

MT4C4001J(L)
1 MEG x 4 DRAM

*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.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

{Notes: 1, 5, B) (Vcc = +5V £10%)

PARAMETER/CONDITION

Supply Voltage

Input High (Logic 1) Voltage, all inputs
Input Low (Logic 0) Voltage, all inputs
INPUT LEAKAGE CURRENT

Any input OV < VIN < Veo +1V
(Al other pins not under test = 0V)

OUTPUT LEVELS
Output High Voltage (lout = -5mA)
Output Low Voltage (lout = 4.2mA)

PARAMETER/CONDITION
STANDBY CURRENT: (TTL)
(RAS = CAS = Vi)

STANDBY CURRENT: (CMOS)
(RAS = CAS = Vcc -0.2V)

OPERATING CURRENT: Random READ/WRITE
Average power supply current

(RAS, CTAS, single address cycling: 'RC = 'RC [MIN})
OPERATING CURRENT: FAST PAGE MODE
Average power supply current

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

REFRESH CURRENT: RAS ONLY
Average power supply current
(RAS cycling, TAS = Vik: 'RC = 'RC [MIN])

REFRESH CURRENT: CBR
Average power supply current
(RAS, CAS, address cycling: 'RC = 'RC [MIN])

REFRESH CURRENT: Extended (L version only)

OE, A0-A9 and Din = Vce -0.2V or 0.2V; (Din may be
left open); 'RC = 125us (1,024 rows at 125us = 128ms)

MT4C4001JiL)
D08 pm5 - Rev 12/95

OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vout £ 5.5V)

Average power supply current during Extended Refresh:
CAS = 0.2V or CBR cycling; RAS = 'RAS (MIN); WE = Vcc -0.2V;

SYMBOL [ MIN MAX | UNITS | NOTES
Vce 4.5 5.5 Vv
VIH 2.4 | Vcc+l Y
Vi -1.0 0.8 \
h -2 2 UA
loz -10 10 uA
VoH 2.4 \
VoL 0.4 \
MAX
SYMBOL| -6 -7 UNITS | NOTES
lect 2 2 mA
lccz 1 1 mA
Icc2 200 200 MHA
(L only)
fcca 110 100 mA | 3,28
Icca 80 70 mA | 3,28
locs 110 100 mA | 3,28
lcce 110 100 mA 3.4
lccr 300 300 HA 3,4,
{L only) 26

Micran Technology. inc . reserves the nght (o change products o specilications withoust notice.
11995 Micron Technology Inc
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MT4C4001J(L
MICRON 1 MEG x 4 DRAM

CAPACITANCE
PARAMETER SYMBOL [ MIN MAX | UNITS | NOTES
Input Capacitance: AQ-A9 Cn 5 pF 2
Input Capacitance: RAS, CAS, WE, OE Ci2 7 pF 2
Input/Output Capacitance: DQ Cio 7 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 5, 6,7, 8,9, 10, 11, 12, 22) (Voc = +5V +10%)

AC CHARACTERISTICS -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS NOTES

Access time from column-address 'AA 30 35 ns

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

Column-address setup time aSC 0 0 ns

Row-address setup time 'ASR 0 0 ns

Column-address to WE delay time 'AWD 55 65 ns 20

Access time from CAS ‘cAC 15 20 ns 14

Column-address hold time 'CAH 10 15 ns

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

CAS hold time (CBR REFRESH) 'CHR 10 10 ns 4

CAS to output in Low-Z 'cL.z 0 0 ns

CAS precharge time ‘cp 10 10 ns 15

Access time from CAS precharge 'CPA 35 40 ns

CAS to RAS precharge time 'CRP 10 10 ns

CAS hold time ICSH 60 70 ns

CAS setup time (CBR REFRESH) 'CSR 10 10 ns 4

CAS to WE delay time 'CWD 40 50 ns 20

Write command to CAS lead time tCWL 15 20 ns

Data-in hold time 'DH 10 15 ns 21

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

Data-in setup time DS 0 0 ns 21

Output disabie 0D 3 15 3 20 ns 25,27

Output enable '0OE 15 20 ns 22

OE nhold time from WE during READ-MODIFY-WRITE cycle| 'OEH 15 20 ns 24

Qutput buffer turn-off delay 'OFF 3 15 3 20 ns 19,27

OE setup prior to RAS during HIDDEN REFRESH cycle 'ORD 0 0 ns

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

FAST-PAGE-MODE READ-WRITE cycle time 'PRWC 85 100 ns

Access time from RAS '‘RAC 60 70 ns 13

RAS to column-address delay time 'RAD 15 30 15 35 ns 17
gg;g:n?z.gl;}v 125 3_2 1 Micron Technology, Inc  reserves the nght o change wmumf:;s;a&zﬁ:":.gmym
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MT4C4001J(L
P’“CRDN 1 MEG x 4 DR/&N%

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 5, 6,7, 8,9, 10, 11, 12, 22) (Ve = +5V +10%)

AC CHARACTERISTICS -6 -7
PARAMETER SYm MIN MAX MIN MAX UNITS NOTES
Row-address hold time 'RAH 10 10 ns
Column-address to RAS lead time ‘RAL 30 35 ns
RAS pulse width 'RAS 60 10,000 70 10,000 ns
RAS pulse width (FAST PAGE MODE) RASP 60 100,000 70 100,000 ns
Random READ or WRITE cycle time ‘RAC 110 130 ns
RAS to CAS delay time 'RCD 20 45 20 50 ns 16
Read command hold time (referenced to CAS) RCH 0 0 ns 18
Read command setup time 'RCS 0 0 ns
Refresh period (1,024 cycles) 'REF 16 16 ms
Refresh period (1,024 cycles) L version 'REF 128 128 ms
RAS precharge time 'RP 40 50 ns
RAS to CAS precharge time 'RPC 0 0 ns
Read command hold time (referenced to RAS) 'RRH 0 0 ns 18
RAS hold time 'RSH 15 20 ns
READ WRITE cycle time tAWC 150 180 ns
RAS to WE deiay time ‘AWD 90 100 ns 20
Write command to RAS lead time 'RWL 15 20 ns
Transition time (rise or fall) T 3 50 3 50 ns
Write command hold time 'WCH 10 15 ns
Write command hold time (referenced to RAS) 'WCR 45 55 ns
WE command setup time wcs 0 0 ns 20
Write command pulse width twp 10 15 ns
WE hold time (CBR REFRESH) 'WRH 10 10 ns
WE setup time (CBR REFRESH) ‘WRP 10 10 ns
g;;(;;osojﬁt)v o5 3_ 2 2 Micton Technalogy Inc . resarves tha right to changa produxcts of specifications withoul notice
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NOTES

1.
2.
3.

~

10.
11.

12.

13.

14

16.

17.

All voltages referenced to Vss.

This parameter is sampled. Vcc = +4.5V; f = 1 MHz.
[ce 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 assured.

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 assured. The eight RAS cycle wake-ups should be
repeated any time the 'REF refresh requirement is
exceeded.

AC characteristics assume ‘T = 5ns.

Vid (MIN) and ViL (MAX) are reference levels for
measuring timing of input signals. Transition times
are measured between Vit and Vi (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 Vi and VIH) in a monotonic manner.
If CAS = Vi, data output is High-Z.

1f CAS = Vi, data output may contain data from the
last valid READ cycle.

Measured with a load equivalent to two TTL gates
and 100pF.

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

. Assumes that 'RCD > 'RCD (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.

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

Operation within the 'RAD (MAX) limit ensures that
tRAC (MIN) and 'CAC (MIN) can be met. 'RAD
(MAX) is specified as a reference point only; if ‘RAD
is greater than the specified 'RAD (MAX) limit, then
access time is controlled exclusively by 'AA.

MT4CA001 (L}
0D09.pm5 - Rev 12/95

MT4C4001J(L)
1 MEG x 4 DRAM

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

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

20. WCS, tRWD, tAWD and 'CWD are not restrictive
operating parameters. 'WCS applies to EARLY
WRITE cycles. 'RWD, tAWD and 'CWD apply to
READ-MODIFY-WRITE cycles. If 'WCS 2 'WCS
(MIN), the cycle is an EARLY WRITE cycle and
the data output will remain an open circuit
throughout the entire cycle. If RWD 2 'RWD (MIN}),
tAWD 2 'AWD (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, 'RWD, 'CWD and 'tAWD are
not applicable in a LATE WRITE cycle.

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

22. 1f OE is tied permanently LOW, LATE WRITE or
READ-MODIFY-WRITE operations are not permis-
sible and should not be attempted.

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

24. LATE WRITE and READ-MODIFY-WRITE cycles
must have both 'OD and 'OEH met (OF HIGH during
WRITE cycle) in order to ensure that the output
buffers will be open during the WRITE cycle. If OE is
taken back LOW while CAS remains LOW, the DQs
will remain open.

25. The DQs open during READ cycles once '*OD or *tOFF
occur. If CAS goes HIGH before_ OE, the DQs will
open regardless of the state of 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.

26. Extended refresh current is reduced as 'RAS is
reduced from its maximum specification during the
extended refresh cycle.

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

28. Column-address changed once each cycle.

Wvda Ndd l
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MT4C4001J(L
MICRON 1 MEG x 4 DRAM

READ CYCLE
- tRe .
- RAS wile ®P .
i I

tcsH
- .
. 'RsH L ||o 'RRH .
t, 1, t
- CRP - RCD vl CAS - {
— ViH —
s Wl ]\

'RAD l \ 'RAL ‘
- -
. 'asm 'RAH

oo U :m pow Wg )LW //( I o

T ////)(/////////) ,‘ m

I 'mac
‘ Icac
.

‘OFF
PRl
‘clz

-— .

v -
oQ VIS’C - OPEN VALIDDATA  } OPEN

toe

I )’//////////////////////////////// 7

Ql
m

/) DON'T CcARE
m UNDEFINED
TIMING PARAMETERS
-6 -7 -6 -7

SYM MIN MAX MIN MAX UNITS SYM MiIN MAX MiN MAX UNITS
'AA 30 35 ns ‘RAC 60 70 ns
tAR 45 50 ns ‘RAD 15 30 15 35 ns
'ASC 0 0 ns 'RAH 10 10 ns
'ASR 0 0 ns 'RAL 30 35 ns
'CAC 15 20 ns 'RAS 60 10,000 70 10,000 ns
'CAH 10 15 ns 'RC 110 130 ns
‘CAS 15 10,000 20 10,000 ns ‘RCD 20 45 20 50 ns
'cLz 0 0 ns 'RCH 0 0 ns
ICRP 10 10 ns RCS 0 0 ns
tCSH 60 70 ns 'RP 40 50 ns
oD 3 15 3 20 ns 'RRH 0 0 ns
'OE 15 20 ns 'RSH 15 20 ns
\OFF 3 15 3 20 ns

MT4C40014(L) 3 2 4 Mucron Technology, Inc , reserves the right 1o change products or specifications without notce
D09.pmS - Rev 12/95 = + 1995, Micron Technolagy, Inc




MICRON

RAS

CAS

ADDR

ViH
Vi

cap
- -
M J‘
viL —

. tasm

ViH -
Vil

v'”7////////////

EARLY WRITE CYCLE

tRe
tRAS

lesH

RSH
-
4 tcas
.|

| tRaL -l
| tcan |

ROW

§__

os

N
| tow

| tAwL

| twer

\ WCH

- N
wp

|1 town
-

- - l

0 N NI,
777/

TIMING PARAMETERS

SYM
‘AR
tASC
'ASR
'CAH
'CAS
'CRP
'CSH
‘cwi
'DH
'DHR
DS
'RAD

C40014(L)

MT4
D09.pm5 - Aev 12195

MIN
45
0
0
10
15
10
60
15
10
45
0
15

-6

MAX

10,000

30

MIN
50

15
20
10
70
20
15
55

15

MAX

10,000

35

UNITS
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

VALID DATA

SYM
'RAH
'RAL
'RAS
'RC
‘RCD
'RP
'RSH
'RWL
'WCH
'WCR
'wes
wp

3-25

7

/)/(///////////ﬁ( ow

|

!

MIN
10
30
60

110
20
40
15
15
10
45

10

MAX

10,000

45

L//// 4

iz

DON'T CARE

B unoerineD

MIN
10
35
70 10,000
130
20 50
50
20
20

MAX

15
55

15

MT4C4001J(L)
1 MEG x 4 DRAM
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ADDR

O
m

TIMING PARAMETERS

SYM
1AA
‘AR
tasC
'ASR
IAWD
{CAC
ICAH
'CAS
IcLz
'CRP
'CSH
‘cwD
[ fcwL
DH
DS
‘oD

MT4C40014L)
009 pm5 - Rev 1295

M
Vi -

M
v

Vi
ViL

MICRON

‘cApP

-

-

.

P
-
tan
-

taao
-
‘RAH

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)

RCD

awC
RAS

csH

tASH
-

cas
-

RAL
IcAH

")

/////////////////////////////I

VioH —
Vior ~

Wiy

-6
MAX
30

15

10,000

15

-

OPEN

W/////

1)
I 1 tawo ltcm
1) 1,
RCS l ‘- ) RWL
AwD wp
!
‘ taa
| tmac
-
‘cac
~CAC |
‘ 'ns 'oH
oz == fe— -5 | [
XXX VALID O o yr 3 VALDD
'OEH

T,
MAX UNITS
35 ns
ns
ns
ns
ns
20 ns
ns
10,000 ns
ns
ns
ns
ns
ns
ns
ns
20 ns

-

3-26

‘oo
/L

SYM MIN
OE
'OEH 15
'RAC
'RAD 15
'RAH 10
'RAL 30
'RAS 60
RCD 20
'ACS 0
'RP 40
RSH 15
RWC 150
RWD 90
RWL 15
[ wp 10

W

MT4C4001J(L)
1 MEG x 4 DRAM

TITIK

i,

OPEN

Y,

MAX
15

60
30

10,000
45

DON'T GARE
B unoerineo
-7
MIN MAX
20
20
70
15 35
10
35
70 10,000
20 50
0
50
20
180
100
20
15

UNITS
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

Miccon Tochniogy,Inc . reserves the ight 1o change products o speccalions whhout nofica
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MICRON MT4C4001J(L)

1 MEG x 4 DRAM

FAST-PAGE-MODE READ CYCLE

RASP

. o R0
s W ) i J&
- tesH e 'PC . . 'RSH .
crp ], taco |, IcAs ' lcp ‘cas ce | lcas - | P,
|
. S e U e B .
- (AR -
JRAD . . RAL v
| LASR 'RAH_ | asc 'CAH tasc 'CAH_ | tasc H caH ’
ADDR \\;l[* K ROW COLUMN COLUMN COLUMN Jﬁ&////////////////b( ROW
— ll-—‘ncs — ll—‘ncs ——l ~—tRAH
- ACs, ReH—> |-t ' RCH—| w ’ B |
. A 1‘ WA . WA |
. | wac | |, [ teea | |, [ tcea
tcac lore ’ \ca | loF ' tcac -
ez |- ez |- ez —| |-
oo VigY - @ IR j~—@ R ,“—@L R oren
L oe | tog o . ton _toe |, ‘oo
= I W W i,
DON'T CARE
% UNDEFINED
TIMING PARAMETERS
5 a1 | $ a
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
Y. 30 35 ns 'OFF 3 15 3 20 ns
‘AR 45 50 ns pC 35 40 ns
'ASC 0 0 ns 'RAC 60 70 ns
'aSR 0 0 ns 'RAD 15 30 15 35 ns
cac 15 20 ns 'RAH 10 10 ns
'CAH 10 15 ns IRAL 30 35 ns
'CAS 15 10,000 20 10,000 ns 'RASP 80 100,000 70 100,000 | ns
‘cL.z 0 0 ns ‘RCD 20 45 20 50 ns
‘cP 10 10 ns 'RCH 0 0 ns
'CPA 35 40 ns 'RCS 0 0 ns
'CRP 10 10 ns ‘RP 40 50 ns
ICSH 60 70 ns ‘RAH 0 0 ns
‘oD 3 15 3 20 ns 'RSH 15 20 ns
‘OE 15 20 ns
IDA;;?’A“OSOIJ';I;)V Ja95 3_27 Micron Tachnalogy. Inc |, reserves the nght to change products n: gsggc;lﬁ‘::;m’::?;ﬂ;yd:‘:
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MT4C4001J(L
MICRDN 1 MEG x 4 DRI(\N}

FAST-PAGE-MODE EARLY-WRITE CYCLE

trP

H 'cAP : o 'RCD o la_tCAS " :z(;___» cas " tcp |‘ :Zi: ,- . lcp |
S N e e VA
| _tAsR :m:m -| tasc tca ,_lasc lcaH_, |.'ASC I tz:: |
P s Vo
i I ' :CVé: .' ' wes | t:v:: -’ ) twcs i :va::’: -l
»ll' e i e Bl e L
=z || W | T
) 'ps ; ; :g:R " | | bs DH oS ! ‘on
Do v,’g{‘ Y /////////////////////k VALID DATA VALID DATA W VALID DATA WW
T T i
DON'T GARE
@UNDEFINED
TIMING PARAMETERS
-6 -7 -6 -1
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
‘AR 45 50 ns 'RAD 15 30 15 35 ns
'ASC 0 0 ns 'RAH 10 10 ns
'ASR 0 0 ns ‘RAL 30 35 ns
'CAH 10 15 ns 'RASP 60 100,000 70 100,000 | ns
CAS 15 10,000 20 10,000 ns 'ARCD 20 45 20 50 ns
'cP 10 10 ns 'RP 40 50 ns
'CRP 10 10 ns 'ASH 15 20 ns
'CSH 60 70 ns RWL 15 20 ns
‘cwL 15 20 ns 'WCH 10 15 ns
DH 10 15 ns 'WCR 45 55 ns
'DHR 45 55 ns 'WCs 0 0 ns
DS 0 0 ns ‘WP 10 15 ns
'PC 35 40 ns

MT4C4001(L) 3 2 8 Micron Technology, Inc . reserves the right 1o change products or spacifications without notice
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MICRON

RAS

CAS

[

NOTE:

M

Vi

Vi -
viL -~

Yin
vio

MO
Vi

Vion
VioL —

VIH
ViL
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FAST-PAGE-MODE READ-WRITE CYCLE

'RAC

1. 'PC is for LATE WRITE only.

TIMING PARAMETERS

-6

SYM MIN MAX MIN
AA 30

AR 45 50
ASC 0 0
tASR 0 0
'AWD 55 65
ICAC 15

ICAH 10 15
ICAS 15 10,000 20
‘cLz 0 0
icp 10 10
'CPA 35

'CRP 10 10
'CSH 60 70
'CWD 40 50
'cwL 15 20
'DH 10 15
DS 0 0

MT4CA001(L)
008 pmS - Rev. 12195

MAX
35
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10,000

40

UNITS
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ns
ns

'RasP

NOTE 1 1PC / tPRWC
‘cp cas

asc 'Can
e |

COLUMN

SYM
oD
'OE
'OEH
PC
'PRAWC
‘RAC
'RAD
'RAH
RAL
'RASP
'RCD
'RCS
RP
'ASH
'RWD
'RWL
‘we

3-29

(LATE WRITE and READ-MODIFY-WRITE cycles)

‘cp icas

. RAL
‘ASC‘ l ‘can
LASGI |, A

COLUMN

MIN MAX
15
15
35
85
60
15 30
10
30
60 100,000

20 45

0
40
15
90
15
10

MT4C4001J(L)
1 MEG x 4 DRAM

I,

- DH

DON'T CARE
B unpeFineD
-7
MIN MAX UNITS
3 20 ns
20 ns
20 ns
40 ns
100 ns
70 ns
15 35 ns
10 ns
35 ns
70 100,000 ns
20 50 ns
0 ns
50 ns
20 ns
100 ns
20 ns
15 ns
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FAST-PAGE-MODE READ-EARLY-WRITE CYCLE

i,
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TIMING PARAMETERS

SYM
'AA
'AR
'ASC
'ASR
‘cAC
'CAH
'CAS
‘cLz
'cp
'CRP
'CsH
‘cwiL
'DH
‘DS
'OFF
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1. Do not drive data prior to tristate.
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SYM
PC
'RAC
‘RAD
'RAH
'RAL

'RASP

'RCD
'RCS
'RP

'ASH
RWL
'WCH
‘WCSs
wp

1 _'os DH
e
VALID DATA i
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o

-
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tRwL

MT4C4001J(L)
1 MEG x 4 DRAM
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MAX
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15 35
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35
70
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ns
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MT4C4001J(L
MI:RDN 1MEG x 4 DRAIV%

RA§-~0£LY REFRESH CYCLE
(WE = DON'T CARE)
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rAs v

1
- - PRiloN
— V|H -
cas gt
[
1. RaH

soon. 3 im row W//////////////////////////////////////)( row

v, -
oQ vgﬁ _ OPEN

CBR REFRESH CYCLE
(Addresses and OE = DON'T CARE)

rp tRaS tRp RAS
. NIA o= .|| -
=hs VM~ q 1 l/
RAS
ViL —~ 9 S
tRPC
|

"3

tep |, tcsm CHR 'RPC | tcsR {CHR
|G || CHR
_ - b
CAS Vllt‘ §_)‘ /L J/
Von - I I
oa v OPEN

wRP| | WRH, wrp| | 'WRH,

% e Y g i
DON'T CARE

m UNDEFINED
TIMING PARAMETERS
] -7 -6 7

SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS

'ASR 0 0 ns IRAS 60 10,000 70 10,000 ns

'CHR 10 10 ns 'RC 110 130 ns

tcp 10 10 ns ‘RP 40 50 ns

'CRP 10 10 ns ‘RPC 0 0 ns

'CSR 10 10 ns 'WRH 10 10 ns

'RAH 10 10 ns "WRP 10 10 ns
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HIDDEN REFRESH CYCLE 2
(WE = HIGH; OE = LOW)

RAS

LTo] tRSH
-~ | ——————-
AR
RAD I
tAsR RAH_, tASC || tCAH |
ROW
| lRAc
<ICAC
'CLZ
OPEN

TIMING PARAMETERS

SYM
1A
AR
'ASC
'ASR
ICAC
" 1CAH
'CHR
'Lz
" icrRP
‘oD
'OE
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D08 pm5 - Rev 12/95

o

10
10

10

MAX
30

15
15

(=]

15
10

10

MAX
35

20

20
20

UNITS
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

‘AP

1

K
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'OFF
'ORD
'RAC
'RAD
IRAH
'RAL
'RAS
RCD
[ RP

'RSH
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tRAS

CHR

VALID DATA

MAX
15
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45

MT4C4001J(L)
1 MEG x 4 DRAM
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