MICRON

DRAM

FEATURES

* 1,024-cycle refresh distributed across 16ms

(MT4C1004]) or 128ms (MT4C1004] L only)

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
(MT4C1004] L)

OPTIONS MARKING
¢ 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: MT4C1004]DJ-6 L

KEY TIMING PARAMETERS

SPEED 'RC RAC 'pc AR ICAC 'RP
-6 110ns | 60ns 35ns 30ns 15ns 40ns
-7 130ns | 70ns 40ns 35ns 20ns 50ns
GENERAL DESCRIPTION

The MT4C1004J(L) is a randomly accessed solid-state
memory containing 4,194,304 bits organized inax1 configu-
ration. During READ or WRITE cycles, each bit is uniquely
addressed through the 22 address bits, which areentered 11
bits (A0-A10) at a time. RAS is used to latch the first 11 bits
and CAS the latter 11 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. f WE goes
LOW prior toCASgoing LOW, the output pin remains open
(High-Z) until the next CAS cycle. If WE goes LOW after
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MT4C1004J(L)
4 MEG x 1 DRAM

4 MEG x 1 DRAM

5V, FAST PAGE MODE, OPTIONAL
EXTENDED REFRESH
PIN ASSIGNMENT (Top View)

20/26-Pin SOJ 20/26-Pin TSOP

(DA-1) (DB-1)
_bQ1. 26 Vss b, 26 (0 Vss
WE Q2 BhQ WEm?2 BEO
RAS J3 2400 CAS RAS 3 24 M CAS
NC 04 230 NC NC = 4 23 @mNC
*A10 05 220 A9 “At0m 5 22 [ Ag
AC 09 1800 A8 A0 18 A8
A1 010 170 A7 A1 10 17 = A7
A2 011 16 A6 A2 11 16 2 A6
A3 12 150 A5 A3 M 12 15 D A5
Vee G113 140 A4 Vee 13 1457 A4

*Address not used for RAS-ONLY REFRESH

data reaches the output pin, data-out (Q) is activated and
retains the selected cell data as long as CAS remains LOW
(regardless of WE or RAS). This late WE pulse results in a
READ WRITE cycle.

FAST PAGE MODE

FAST PAGE MODE operations allow faster data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
row-address-defined (A0-A10) page boundary. The FAST
PAGE MODE cycle is always initiated with a row-address
strobed-inby RAS followed by acolumn-address strobed-in
by CAS. CAS may be toggled-in by holding RAS LOW and
strobing-indifferent column-addresses, thusexecuting faster
memory cycles. Returning RAS HIGH terminates the FAST
PAGE MODE operation.

Returning RAS and CAS HIGH terminates a memory
cycle and decreases chip current to a reduced standby
level. Also, the chip is preconditioned for the next cycle
during the RAS HIGH time. Memory cell data is retained in
its correct state by maintaining power and executing any
RAS cycle (READ, WRITE) or RAS refresh cycle (RAS
ONLY, CBR, or HIDDEN) so that all 1,024 combinations of
RAS addresses (A0-A9) are executed at least every 16ms for
the MT4C1004] and every 128ms for the MT4C1004] L,
regardless of sequence. The CBR and extended refresh
cycles willinvoke the internal refresh counter for automatic
RAS addressing.
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*NOTE: 1. If WE goes LOW prior to CAS going LOW, EW detection circuit output is a HIGH (EARLY WRITE).
2. I CAS goes LOW prior to WE going LOW, EW detection circuit output is a LOW (LATE WRITE).
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MT4C1004J(L
MICRON 4 MEG x 1 DRAN

TRUTH TABLE
ADDRESSES DATA

FUNCTION RAS CAS WE ‘R ' D (Data-In) Q (Data-0ut)
Standby H H—=X X X X “don’t care” High-Z
READ L L H ROW COL “don’t care” Data-Out
EARLY WRITE L L ROW CcoL Data-In High-Z
READ WRITE L H-L ROW | COL Data-In Data-Out
FAST-PAGE-MODE 1st Cycle L H—-L H ROW | COL “don’t care” Data-Out
READ 2nd Cycle L H-L H n/a CcoL “don't care” Data-Out
FAST-PAGE-MODE 1st Cycle L H-L L ROW | COL Data-In High-Z
EARLY-WRITE 2nd Cycle L H—L L n/a CcoL Data-in High-Z
FAST-PAGE-MODE 1st Cycle L H-L H-L ROW COL Data-In Data-Out
READ-WRITE 2nd Cycle L H—-L H—L n/a coL Data-In Data-Out
RAS-ONLY REFRESH L H X ROW n/a “don’t care” High-Z
HIDDEN READ L—H-L L H ROW CcOL “don’t care” Data-Out
REFRESH WRITE L—H-L L L ROW | COL Data-in High-Z
CBR REFRESH H—-L L H X X “don't care” High-Z

MT4C10044(L 3 Micron Technology, Inc . reserves the ight to change products or specifications without notios
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MICRON

ABSOLUTE MAXIMUM RATINGS*

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

MT4C1004J(L)
4 MEG x 1 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, 3, 5, 6, 7} (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 < Vee +1V
(All 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 = Vin)

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

OPERATING CURRENT: Random READ/WRITE
Average power supply current

(RAS, CAS, single address cycling: 'RC = 'RG [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, CAS = Viu: 'RC = 'RC [MIN))

REFRESH CURRENT: CBR

Average power supply current

(RAS, CAS, address cycling: 'RC = 'RC [MIN])
REFRESH CURRENT: Extended (L version only)
Average power supply current during Extended Refresh:

(1,024 rows at 125us = 128ms)

MT4C10D4J4L)
D03 pmS - Rev. 12/95

OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vour € 5.5V)

CAS = 0.2V or CBR cycling; RAS = 'RAS (MIN): WE = Vce -0.2V;
A0-A10 and DN = Ve -0.2V or 0.2V (DN may be left open); 'RC = 125us

SYMBOL | MIN MAX | UNITS | NOTES
Vce 4.5 55 \
ViH 2.4 | Vce+t Vv
Vit -1.0 0.8 \
It -2 2 pA
loz -10 10 LA
VoH 2.4 Vv
Vou 0.4 Vv
MAX
SYMBOL| -6 -7 UNITS | NOTES
lect 2 2 mA
lccz 1 1 mA
lccz 200 200 pHA
(L only)
Icca 110 100 mA | 3,25
lcca 80 70 mA | 3,25
lccs 110 100 mA | 3,25
lcce 110 100 mA 3,4
icc? 300 300 uA 3,4,
(L only) 6, 2

Micran Technolagy, Inc reserves the night o change products or specilications without nofice
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MT4C1004J(L
MICRON 4 MEG x 1 DRAM

CAPACITANCE
PARAMETER SYMBOL | MAX UNITS NOTES
Input Capacitance: A0-A10, D Cn 5 pF 2
Input Capacitance: RAS, CAS, WE Cr2 7 pF 2
Output Capacitance: Q Co 7 pF 2

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

AC GHARACTERISTICS -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 tASC 0 0 ns
Row-address setup time ‘ASR 0 0 ns
Column-address to WE delay time 'AWD 30 35 ns 20
Access time from CAS 'CAC 15 20 ns 14
Column-address hold time 'CAH 10 15 ns
CAS pulse width ICAS 15 10,000 20 10,000 ns
TAS hold time (CBR REFRESH) 'CHR 10 10 ns 4
CAS to output in Low-Z ‘cLz 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
TAS hold time 'CSH 60 70 ns
CAS setup time (CBR REFRESH) ICSR 10 10 ns 4
CAS to WE delay time 'CWD 15 20 ns 20
Write command to CAS lead time ‘CWL 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 buffer turn-off delay 'OFF 3 15 3 20 ns 19, 25
FAST-PAGE-MODE READ or WRITE cycle time ‘PC 35 40 ns
FAST-PAGE-MODE READ-WRITE cycle time ‘PRWC 60 70 ns
Access time from RAS 'RAC 60 70 ns 13
RAS to column-address delay time 'RAD 15 30 15 35 ns 17
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 23
RAS pulse width (FAST PAGE MODE) 'RASP 60 |100000| 70 |100,000| ns 23
Random READ or WRITE cycle time ‘RC 110 130 ns
RAS to CAS delay time 'RCD 20 45 20 50 ns 16
Read command hold time (referenced to CAS) 'ACH 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

g;’;ﬁ r‘“ osufJAL’}v s 3_ 5 Micron Technalogy, Inc  reserves the nght to change products o; ;:;ﬁ:co:rﬁ": m; ;;m:fc‘:
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MT4C1004J(L
MICHD‘N 4 MEG x 1 DRIS«IV%

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

AC CHARACTERISTICS -6 -7

PARAMETER SYM MIN MAX MIN MAX UNITS | NOTES
RAS precharge time RP 40 50 ns

RAS to CAS precharge time 'RPC 0 0 ns

Read command hold time (referenced to RAS) 'RRH 0 0 ns 18
RAS hold time 'RSH 15 20 ns

READ WRITE cycle time 'RWC 130 155 ns

RAS to WE delay time RWD 60 70 ns 20
Wirite 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 WP 10 15 ns

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

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

MT4C1004L} 3 6 Micron Technology Inc . reserves the right to change products ur specificalions without notios
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NOTES

1. All voltages referenced to Vss.

2. This parameter is sampled. Vcc = 4.5V; f =1 MHz.

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

4. Enables on-chip refresh and address counters.

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

6. 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.

7. AC characteristics assume 'T = 5ns.

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

9. Inaddition to meeting the transition rate specifica-
tion, all input signals must transit between ViH and
VIL {or between ViL and Vi) in a monotonic manner.

10. If CAS = Vi, data output is High-Z.

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

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

13. 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 'fRCD
exceeds the value shown.

14. Assumes that tRCD > '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.

16. Operation within the 'RCD (MAX) limit ensures that
tRAC (MAX) can be met. 'RCD (MAX) is specified as

MT4C1004U(L)
D03.pmS5 - Rev 12/95

17.

18.

19.

20.

21.

22.

23.

24.

25.

MT4C1004J(L)
4 MEG x 1 DRAM

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
';RAC (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 'tAA.,

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 and is not
referenced to Von or VoL.

'WCS, 'RWD, 'tAWD and 'CWD are restrictive
operating parameters in LATE WRITE, READ
WRITE and READ-MODIFY-WRITE cycles only. If
'WCS 2 'WCS (MIN), the cycle is an EARLY WRITE
cycle and the data output will remain an open circuit
through-out the entire cycle. If 'RWD 2 'RWD (MIN),
tAWD 2 'AWD (MIN) and ‘CWD 2 '*CWD (MIN), the
cycle isa READ WRITE and the data output will
contain data read from the selected cell. If neither of
the above conditions is met, the cycle is a LATE
WRITE and the state of data-out is indeterminate (at
access time and until CAS goes back to ViH).

These parameters are referenced to CAS leading edge
in early WRITE cycles and WE leading edge in late
WRITE or READ WRITE cycles.

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

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

The 3ns minimum is a parameter guaranteed by
design.

Column-address changed once each cycle.
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RAS

Cas

ADCR

SYM
'AA
AR
'ASC
'ASR
'CAC
ICAH
'CAs
'cLz
'CAP
'CSH
'OFF

MT4C1004J(L)
4 MEG x 1 DRAM

U,

OPEN

DON'T CARE

K% unoerNeD

MAX UNITS
35 ns
ns
ns
10,000 ns
ns
50 ns
ns
ns
ns
ns
ns

READ CYCLE
'RC .
- tras vile P .
Vi - i
v}f B N
. CsH .
. 'RsH tRRH
. lcre B tRcD ol. fcas .
iz } ]\
- 1AH »
. 'RAD . Il maL
__'asm RAH asc | | lcan
|
\\5:[‘ - ROW m COLUMN // / / W ROW
. | 'ACs _l o 'RCH _
V‘H - /l o
S, |
taa
B I mac
. lcac lOFF
oz
xgt‘ - OPEN VALD DATA  3—
TIMING PARAMETERS
-6 -6
MIN MAX MIN MAX UNITS SYM MIN MAX MIN
30 35 ns 'RAD 15 30 15
45 50 ns 'RAH 10 10
0 0 ns ‘RAL 30 35
0 o} ns 'RAS 60 10,000 70
15 20 ns 'RC 110 130
10 15 ns 'RCD 20 45 20
15 10,000 20 10,000 ns 'RCH 0 0
[ 0 ns ‘ACS o} 0
10 10 ns ‘RP 40 50
60 70 ns 'RRH 0 0
3 15 3 20 ns 'RSH 15 20
60 70 ns

'RAC

MT4C1004diL)
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MICRON 4 MEG x 1 DRAM

EARLY WRITE CYCLE

‘RC

N RAD " T\ \l 'RAL -‘
. lasr tRAH ‘I.(ASC { ‘l tcaH |
(.
ADOR 3:[‘ ROW CTLUMY\‘I l /)/ / // /// ﬁ( ROW
- | tRwL .
. | twem
- L
-,

|

|

AI- wes ,

W W/////W !
- |

oHA
'ps |

'DH

Wv4da Nd4 I

|
I I
° W J/////////////////////////////ﬂi VALID DATA JK//// LI,
Q 38[' - OPEN
DON'T CARE
B unoermeD
TIMING PARAMETERS
-6 -7 -6 -1
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MiN MAX UNITS
AR 45 50 ns ‘RAH 10 10 ns
'ASC 0 0 ns RAL 30 35 ns
'ASR 0 ] ns RAS 60 10,000 70 10,000 | ns
'CAH 10 15 ns 'RC 110 130 ns
ICAS 15 10,000 20 10,000 ns ‘RCD 20 45 20 50 ns
'CRP 10 10 ns ‘RP 40 50 ns
'CSH 60 70 ns 'RSH 15 20 ns
'CWL 15 20 ns 'RWL 15 20 ns
tDH 10 15 ns ‘WCH 10 15 ns
'DHR 45 55 ns '‘WCR 45 55 ns
DS 0 0 ns 'WCS 0 0 ns
'RAD 15 30 15 35 ns 'Wp 10 15 ns
gg;ﬁ;o;):.g& - 3_9 Micran Techaology. Ine | reserves the nght to change products p ;‘A wa hout gy tlm
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MT4C1004J(L)
MICRON 4 MEG x 1 DR/&N%

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

RwC

. -
IRAS \Rp
- ) P . —
—— Vv -
As v N }
.

tesH

. tRSH R
! ! 1
«—CRP_ |1, RCD ol cAS .
= V-
CAS vl? -
‘AR

- -
'RAD [TV .

« “fa

AR taaH tasc || tean |

o WK MO e KUK

trwo |

-

e i :'//////////////////////////////J _— J//////(/////////////////////A
o ip 4//////////////////////////////////{///////////{/////{{)!&W///WWM%
* | 'RAC:

DON'T CARE
K% unoerineD
TIMING PARAMETERS
-6 -7 6 7
SYM MIN MAX MIN MAX [ UNITS SYM MIN MAX MIN MAX | UNITS
'AA 30 35 ns 'OFF 3 15 3 20 ns
‘AR 45 50 ns 'RAC 60 70 ns
'ASC 0 0 ns tRAD 15 30 15 35 ns
'ASR 0 0 ns tRAH 10 10 ns
tAWD 30 35 ns 'RAL 30 35 ns
ICAC 15 20 ns 'RAS 60 10,000 70 10,000 | ns
‘CAH 10 15 ns 'RCD 20 45 20 50 ns
'CAS 15 10,000 20 10,000 | ns ‘ACS 0 ] ns
icLz 0 0 ns 'RP 40 50 ns
ICRP 10 10 ns 'RSH 15 20 ns
ICSH 60 70 ns RWC 130 155 ns
'CWD 15 20 ns tAWD 60 70 ns
tcwiL 15 20 ns tAWL 15 20 ns
DH 10 15 ns wp 10 15 ns
DS 0 0 ns
gg;cp;‘s oo:.gl;L 1295 3_ 1 o Micron Techinology. Inc . reservas the right fo change products ,0; ;Sfﬂ;ﬂ?ﬁﬁ:mﬁ"ﬁ:
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FAST-PAGE-MODE READ CYCLE

- 'RASP . IRp
ms W - ﬂ
- tcsh Jl. 'PC . « 'RSH .
AP | 1| . 'RCD + le_tCAS - P ‘cas ‘cp ’ ‘cas . tcP
I
a5 UK —_/L l/
cas vt o \ \
‘AR
'RaD . 'RAL -
1 JASR | 'RAH_ tasc tcan asc || tean ‘Asc L b
ADDR xl'f @J: ROW m COLUMN COLUMN COLUMN ch ROW
I
- 'RCS.. TRCH —=| - 1I‘_lgc*:CH—> - TR (RCT| R
|
W Ym -/ /L
R, | | |
. aA . A la A
. I twmac | |, I era | |, | tepa
! IcaC tore } tcac IOFF ' tcac .
UL = 2% iy B0 4 «— AL |2 AL - lopF
ICLZ — -— oLz — ~-— oLz —|
Vou — y
@ Vg - R §5
/] bON'T CARE
m UNDEFINED
TIMING PARAMETERS
-6 -7 -6 -7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
'AA 30 35 ns ‘PC 35 40 ns
‘AR 45 50 ns 'RAC 60 70 ns
| 'asC 0 0 ns 'RAD 15 30 15 35 ns
'ASR 0 0 ns 'RAH 10 10 ns
ICAC 15 20 ns ‘RAL 30 35 ns
'CAH 10 15 ns 'RASP 60 100,000 70 100,000 ns
‘cas 15 10,000 20 10,000 ns ‘RCD 20 45 20 50 ns
‘cLz 0 0 ns 'RCH 0 0 ns
‘'cp 10 10 ns '‘RCS 0 0 ns
'CPA 35 40 ns ‘RP 40 50 ns
'CRP 10 10 ns 'RRH 0 0 ns
'CsH 60 70 ns 'RSH 15 20 ns
'OFF 3 15 3 20 ns
MT4C10044(L) Micron Tachnology, Inc . reserves the nght 1o change producls of specilications without nolice
D03 pms ~ Rev 12/95 3'1 1 - 1995 Micron Technology, (nc

Wv4dad Ndd I



Wvda Nd4d l

MICRON

FAST-PAGE-MODE EARLY-WRITE CYCLE

'Rasp

MT4C1004J(L)

4 MEG x 1 DRAM

Aas i T J L
‘csh lle PC o 'AsH .
‘cap « ‘AcD . cas ‘cp 'cas ‘cp tcas ' o ler '
w i) A 4 F 1 k ;oo
AR
'RAD . ) ” RAL A
1 tasR ' ‘RAH_ 'ASC | | lcan tasc 'CAH 'asc \cAH \
AoDR Y - ROW COLUMN COLUMN COLUMN W
. [ tow . I tow . Hotewe l
| wes || wew | wes || twen | | wes || twon
”J‘ | [ twe - twe [ we .L
R .. | W v
weRr RwL
. bt ‘D:n . . ‘ N H -l
. 'ps ! ! 'oH | 'og | 'bH__, , tps i IpH
[3} \\1:{" WW /ﬁ% VALID DATA VALID DATA W VALID DATA $W////////////////
Q 5:{‘ - OPEN -
DON'T CARE
m UNDEFINED
TIMING PARAMETERS
-6 -7 -6 -7
sYm MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX UNITS
AR 45 50 ns ‘RAD 15 30 15 35 ns
'ASC 0 0 ns 'RAH 10 10 ns
'ASR 0 0 ns 'RAL 30 35 ns
‘CAH 10 15 ns 'RASP 60 100,000 70 100,000 | ns
ICAS 15 10,000 20 10,000 ns RCD 20 45 20 50 ns
‘cp 10 10 ns 'RP 40 50 ns
ICRP 10 10 ns [ tASH 15 20 ns
'CSH 60 70 ns 'RWL 15 20 ns
‘cwiL 15 20 ns 'WCH 10 15 ns
'DH 10 15 ns 'WCR 45 56 ns
'DHR 45 55 ns ‘wecs 0 0 ns
ps 0 0 ns wp 10 15 ns
'PC 35 40 ns
g;mz 108 3_1 2 Micron Technology. Inc _ reserves Ihe right to change pvmtsz ;g;cmlc:’:?‘n:mlfw not::




MT4C1004J(L)
4 MEG x 1 DRAM

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

mas VM
. tesH . NOTE 1 'PC / tPRWC . RS .
e | 'RCD S-S0 | tcas o |etee j|atoas_ | e,
Gas M :_/l \l K k
.'RAD 'RAL .
tasr_||_tRan_ tasc_ || _tean_ " iasc, H tcan
ACDR ‘6:{‘ AOW COLUMN % COLUM i&///// // // E
1
) | towL 'zat l
. fAwWD | ltwe tAWD | ‘wp
ICWD-=| [ CWD-| |=
I | | VI
ps_ || tou ps || loH
] i A‘T p
i, // // /)i A e o Y e o I,
[TV 7YY
. l- | 'ZPA: . : | ‘CPA:
. 'RAC
1.-((:—“:- «‘Ci— | |- lOFF
oz -
Q Ug[‘ - OPEN W e OPEN
/7] boN'T caRE
NOTE: 1. 'PCis for LATE WRITE only. B unoeFineD
TIMING PARAMETERS
-6 -7 -6 7
SYM MIN MAX MIN MAX UNITS SYM MIN MAX MIN MAX
1AA 30 35 ns ‘DS 0 0
AR 45 50 ns ‘OFF 3 15 3 20
'ASC 0 0 ns 'PC 35 40
'ASR 0 0 ns 'PAWC 60 70
AWD 30 35 ns 'RAC 60 70
'CAC 15 20 ns ‘RAD 15 30 15 35
'CAH 10 15 ns 'RAH 10 10
lcas 15 10,000 20 10,000 | ns 'RAL 30 35
'cLz 0 0 ns 'RASP 60 100,000 70 100,000
‘cp 10 10 ns 'RCD 20 45 20 50
'CPA 35 40 ns ‘RCS 0 0
'CRP 10 10 ns 'RP 40 50
ICSH 60 70 ns 'RSH 15 20
'CWD 15 20 ns 'RWD 60 70
‘cwiL 15 20 ns ‘RWL 15 20
'DH 10 15 ns ‘wp 10 15
g(g(;; (;O:J:‘:)V 1295 3_1 3 Micron Technaiogy Inc . reserves the right to change products of speciications without nobca

tRAsP

tap

1995, Micron Technalogy. Inc.

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

Wvdad Ndd .



Wvdd Wdd I

MICRON

ARS

tAS

ADDR

MT4C1004J(L)
4 MEG x 1 DRAM

FAST-PAGE-MODE READ-EARLY-WRITE CYCLE

Viy - !

viL -

chp

‘Acp

'RASP

Vig —
Yo —

lasm

ViH -
ViL -

Vin
Vi

VoW —
VoL —

WW
iy

—— OPEN

'Res

NOTE: 1. Do not drive data prior to tristate.
2. Assumes D and Q are tied together.
TIMING PARAMETERS
-6 -7
SYM MIN MAX MIN MAX
tAA 30 35
AR 45 50
tASC 0 0
'ASR o] 0
'CAC 15 20
'CAH 10 15
'CAS 15 10,000 20 10,000
'CLz 0 0
'cp 10 10
'CRP 10 10
'CSH 60 70
'CWL 15 20
'DH 10 15
'Ds 0 0
IOFF 3 15 3 20

MT4C1004.0)
003 pms5 - Rev 12/95

COLUMN

‘cac
P, v

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

tcp

.
tasc

-

-

e

w|— -

I 'caH
!

‘cas

RAL

Tawe

'ASH

o
5L

o | i
com %/{///////////x:now

-
'wes,
PR

|

{

SYM
PC
'RAC
'RAD
'RAH
'RAL
'RASP
'RCD
RCS
'RP
'ASH
RWL
WCH
'wes
‘WP

3-14

s

| VALID DATA X

'oH
PR

i we
.

J///////////////////////A
I,

OPEN

17} DON'T CARE

BRI unpeFiNeD

-6

MIN MAX MIN MAX UNITS
35 40 ns
60 70 ns
15 30 15 35 ns
10 10 ns
30 35 ns
60 100,000 70 100,000 ns
20 45 20 50 ns
0 0 ns
40 50 ns
15 20 ns
15 20 ns
10 15 ns
o] (¢} ns
10 15 ns

Micron Technology Inc . tesarves fhe aght fo change products or spacitications withoul notic.
1995 Mcraa Tachnology, Inc




MICRON

RAS

TAS

ADDR g

ViL

ViR ~
ViL ~

‘cRP
J.

Vi ~
ViU -

1,

1o 'ASR

RAS-ONLY REFRESH CYCLE

(WE and A10 = DON'T CARE)

ROW

H 'RAH
Ir

tRAS

tRe

OPEN

CBR REFRESH CYCLE
(Addresses = DON'T CARE)

RAS

oV -
- lRP - -
s v T I
‘RPC
(lep | _tcsm cHR |
w Yoo/
Q -
wrp| | 'wRH
_— Vi -
w W I
TIMING PARAMETERS
-6 -7
SYM MIN MAX MIN MAX
'ASR 0 0
ICHR 10 10
icp 10 10
ICRP 10 10
'CSR 10 10
‘RAH 10 10
MT4C10044(L)

DO3.pmS - Rov 1295

UNITS
ns
ns
ns
ns
ns
ns

tApc
e

tRe

'AAs

OPEN

WRP

iy

SYM
'RAS
IRC
'RP
'RPC
"WRH

3-15

'WRP

1,
CSR

ICHR L
l

whp

MIN
60
110
40

10
10

Micron Technology. Inc

MT4C1004J(L)
4 MEG x 1 DRAM

)L(////////////////////////////////////////////@( Fow

Wvdd Nd4d .

Y,

[//) DON'T CARE

B unoerineD

MAX MIN
10,000 70
130

50

10
10

. reserves Ine right fa change producls.
'« 1995, Micron Technology . Inc.

MAX UNITS
10,000 ns
ns
ns
ns
ns
ns
or specihcations without nofice.



Wv4dd Ndd l

MICRON

RAS

CAS

ADDR

o voHZ
TIMING PARAMETERS
-6

SYM MIN MAX
tAA 30
tAR 45

ASC 0

'ASR 0

'CAC 15
{CAH 10

'CHR 10

IcLz 0

'CRP 10

MT4C 100401t 5

ViH-
ViL—

D03.pms - Rey 12/95

crP F
| -
Vin- l
ViL—

V)=

-
'RAD
'ASR 1HAH
-2
ROW

-

MT4C1004J(L)
4 MEG x 1 DRAM

HIDDEN REFRESH CYCLE 22

tRAS

IRCD

AR

'Asc

OPEN

MIN MAX

35

(=]

20
15
10

10

(WE =

-

'RSH
._.

|| al|

| taa

| trac
L[CAC
‘CLZ

UNITS
ns
ns
ns
ns
ns
ns
ns
ns
ns

HIGH)

|

e

COLUMN

IS

SYM

'OFF
'RAC
'RAD
'RAH
'RAL
'RAS
RCD
AP

'RSH

3-16

Micton Technology, Inc . reses

tRAS

ICHR L

Az

=—10FF
OPEN —

VALID DATA
DON'T CARE
R UNDEFINED
6 7
MIN MAX MIN max  |unrTs
3 15 3 20 ns
60 70 ns
15 30 15 35 ns
10 10 ns
30 35 ns
60 10000 | 70 10,000 | ns
20 45 20 50 ns
40 50 ns
15 20 ns

v8s the ngnt 10 change producls o specificalions without notice
1995, Micron Technology. Inc




