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1 MEG x 4 DRAM
Fast Page Mode DRAM
AVAILABLE AS MILITARY

SPECIFICATIONS
* SMD 5962-90847

* MIL-STD-883
FEATURES

* Industry standard x4 pinout, timing, functions, and
packages

* High-performance, CMOS silicon-gate process

* Single +5V+10% power supply

* Low-power, 2.5mW standby; 300mW active, typical

* All inputs, outputs, and clocks are fully TTL and CMOS
compatible

* 1,024-cycle refresh distributed across 16ms

* Refresh modes: RAS\-ONLY, CAS\-BEFORE-RAS\
(CBR), and HIDDEN

* FAST PAGE MODE access cycle

» CBR with WE\ aHIGH (JEDEC test mode capable via
WCBR)

OPTIONS MARKING

* Timing
70ns access -7
80ns access -8
100ns access -10
120ns access -12

* Packages
Ceramic DIP (300 mil) CN No. 103
Ceramic DIP (400 mil) C No. 104
Ceramic LCC* ECN  No. 202
Ceramic ZIP cz No. 400
Ceramic SOJ ECJ No. 504
Ceramic Gull Wing ECG No. 600

*NOTE: If solder-dip and lead-attach is desired on LCC
packages, lead-attach must be done prior to the solder-
dip operation.

For more products and information
please visit our web site at
wWww.austinsemiconductor.com

PIN ASSIGNMENT
(Top View)

20-Pin SOJ (ECJ),
20-Pin LCC (ECN), &
20-Pin GullWing (ECG)

20-Pin DIP (C, CN)

OE\ 143
D03 3:52 CAS\
Vss 5:I|:|4 DQ4
DQ2 7:||:I6 bat
RAS\ 9::8 WE
A0 11:||:10 A9
A2 13:||:12 Al
Vcee 15 :Igi: 22
A5 17:||:18 6
A7 193

20 A8

GENERAL DESCRIPTION

The MT4C4001J is a randomly accessed solid-state
memory containing 4,194,304 bits organized in a x4
configuration. During READ or WRITE cycles each hit is
uniquely addressed through the 20 address bits which are
entered 10 bits (A0-A9) at atime. RAS\ isused to latch the
first 10 bits and CAS\ the later 10 bits. A READ or WRITE
cycleis selected with the WE\ input. A logic HIGH on WE\
dictates READ mode while a logic LOW on WE\ dictates
WRITE mode. During aWRITE cycle, data-in (D) islatched
by the falling edge of WE\ or CAS\, whichever occurslast. 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
L OW &fter datareaches the output pin(s), Qs are activated and
retain the selected cell data as long as CAS\ remains low
(regardless of WE\ or RAS\). ThisLATE WE\ pulseresultsin
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 operations allow faster data operations (READ,
WRITE, or READ-MODIFY-WRITE) within a row address
(AO-A9) defined page boundary. The FAST PAGE MODE

(continued)
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GENERAL DESCRIPTION (cont.)
cycleisawaysinitiated with arow address strobe-in by RAS\
followed by a column address strobed-in by CAS\. CAS\ may
be toggled-in 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 terminatesamemory 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 corrected
stated by maintaining power and executing any RAS\ cycle
(READ, WRITE, RAS\-ONLY, CAS\-BEFORE-RAS\, or
HIDDEN REFRESH) so that all 1,024 combinations of RAS\
addresses (A0-A9) are executed at least every 16ms,
regardless of sequence. The CBR REFRESH cycle will
invoke the internal refresh counter for automatic RAS\
addressing.

FUNCTIONAL BLOCK DIAGRAM

FAST PAGE MODE
WE o DATA IN DO1
CAS\ © 4 ° ? D—’ BUFFER DQ2
*EARLY-WRITE DQ3
DETECTION CIRCUIT - DATA OUT DQ4
_________ BUFFER

NO. 2 CLOCK
GENERATOR

A

A

COLUMN

o OE\

ADDRESS COLUMN <+«—o Vce
A0 BUFFER DECODER o \es
Al G—— 1024 —-¢
ADo— [T e SENSE AMPLIFIERS
A3 REFRESH > /O GATING
CONTROLLER A A TN
A4 —
A5 ————¢———— —— 1024 x4 ——-
[
2673 REFRESH ¥
COUNTER «—>
A8 > y
A9 ]
=0o| | MEMORY
ROW ADDRESS 8 8 1°|24 ARRAY
BUFFERS (10) o
L |

NO. 1 CLOCK
GENERATOR

RAS\

NOTE: WE\LOW prior to CAS\ LOW, EW detection circuit output isaHIGH (EARLY-WRITE)
CAS\ LOW prior to WE\ LOW, EW detection circuit output isa LOW (LATE-WRITE)
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TRUTHTABLE
ADDRESSES DATA IN/OUT

FUNCTION RAS\ | CAs\ | WE OE\ ‘R ‘c DQ1-DQ4
Standby H H—X X X X X High-Z
READ L L H L ROW COL Data Out
EARLY-WRITE L L L X ROW COL Data In
READ-WRITE L L H—-L L—-H ROW COL Data Out/Data In
FAST-PAGE-MODE 1st Cycle L H-L H L ROW COL Data Out
READ 2nd Cycle L H-L H L n/a COL Data Out
FAST-PAGE-MODE 1st Cycle L H—-L L X ROW COL Data In
EARLY-WRITE 2nd Cycle L H-L L X n/a COL Data In
FAST-PAGE-MODE 1st Cycle L H—-L H-L L—H ROW COL Data Out/Data In
READ-WRITE 2nd Cycle L H—-L H—-L L—H n/a COL Data Out/Data In
RAS\-ONLY REFRESH L H X X ROW n/a High-Z

READ L-oH-L L H L ROW COL Data Out

HIDDEN REFRESH WRITE L-H-L L L X ROW COL Data In
CAS\-BEFORE-RAS\ REFRESH H-L L H X X X High-Z

MT4C4001J
Rev. 1.5 10/02

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.



ASI

DRAM
MT4C4001J

Austin Semiconductor, Inc.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relativeto Vss................. -1.0V to +7.0vV
Storage Temperature...........ccceeeveverereenienneenn -65°C to +150°C
POWeEr DiSSIPatioN.......ccceieeeirieerene et w
Short Circuit OUtPUL CUITENL.......ceeeerere e e 50mA
Lead Temperature (soldering 5 seconds)........c.ccceeee. +270°C

* Stresses greater than those listed under " Absolute Maximum
Ratings' may cause permanent damageto thedevice. Thisis
a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the
operation section of this specification is not implied.
Exposure to absol ute maximum rating conditions for extended
periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(NOTES: 1, 3,4, 6, 7) (-55°C < TA < 125°C; VCC =5V £10%)
PARAMETER/CONDITION SYM MIN MAX UNITS NOTES
Supply Voltage Vee 4.5 5.5 Vv
Input High (Logic 1) Voltage, All Inputs ViH 24 Veet0.5 V
Input Low (Logic 0) Voltage, All Inputs VL -0.5 0.8 Vv
INPUT LEAKAGE CURRENT
Any Input OV < V|y < 5.5V Vcc =5.5V f -5 5 HA
(All other pints not under test = 0V)
OUTPUT LEAKAGE CURRENT | . .
(Q is Disabled, OV < VouT < 5.5V) Vce = 5.5V 0z ) WA
OUTPUT LEVELS Vou 24 vV
Output High Voltage (IoyT = -5mA)
Output Low Voltage (Ioyt = 4.2mA) VoL 0.4 Y
MAX
PARAMETER/CONDITION SYM -7 -8 -10 | -12 | UNITS [ NOTES
STANDBY CURRENT (TTL) | 4 4 4 4 A
(RAS\ = CAS\ = V1)) cel m
STANDBY CURRENT (CMOS)
_ _ i . _ lcc2 2 2 2 2 mA
(RAS\ = CAS\ = V¢ -0.2V; all other inputs = V¢ -0.2V)
OPERATING CURRENT: Random READ/WRITE
Average Power-Supply Current lccs 85 75 65 70 mA 3,4
(RAS\, CAS\, Address Cycling: tgc = trc(MIN))
OPERATING CURRENT: FAST PAGE MODE
Average Power-Supply Current lcca 60 50 45 40 mA 3,4
(RAS\ = V|, CAS\, Address Cycling: tpc = tpc (MIN))
REFRESH CURRENT: RAS\-ONLY
Average Power-Supply Current lecs 85 75 65 70 mA 3
(RAS\ CyCIing, CAS\ = VlH: tRC = tRC (MlN))
REFRESH CURRENT: CAS\-BEFORE-RAS\
Average Power-Supply Current lccs 85 75 65 70 mA 3,5
(RAS\, CAS\, Address Cycling: tgc = trc (MIN))

MT4C4001J

Rev. 1.5 10/02
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CAPACITANCE

PARAMETER SYM MIN MAX UNITS | NOTES
Input Capacitance: A0-A10 Cn pF 2
Input Capacitance: RAS\, CAS\, WE\, OE\ Cio 7 pF 2
Input/Output Capacitance: DQ Cio pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(NOTES: 6, 7, 8, 9, 10, 11, 12, 13) (-55°C < T < 125°C; V. = 5V +10%)

PARAMETER SYM MIN . MAX MIN s MAX MIN T MAX MIN T MAX UNITS | NOTES

Random READ or WRITE cycle time tRe 130 150 190 220 ns
READ-WRITE cycle time tRwe 180 200 240 255 ns
FAST-PAGE-MODE READ or WRITE cycle time tpc 40 45 55 70 ns
FAST-PAGE-MODE READ-WRITE cycle time tPRWC 90 90 110 140 ns

Access time from RAS\ fRAC 70 80 90 120 ns 14
Access time from CAS\ fcac 20 20 25 30 ns 15
Access time from column address taa 35 40 45 60 ns

Access time from CAS\ precharge tcpa 35 40 45 60 ns

RAS\ pulse width tRAS 70 10,000 80 10,000 100 10,000 120 100,000 ns

RAS\ pulse width (FAST PAGE MODE) tRASP 70 100,000 80 100,000 100 100,000 120 100,000 ns

RAS\ hold time tRSH 20 20 25 30 ns

RAS\ precharge time trP 50 60 70 90 ns

CAS\ pulse width tcas 20 10,000 20 10,000 25 10,000 30 ns

CAS\ hold time tcsh 70 80 100 120 ns

CAS\ precharge time tcpn 10 10 12 15 ns 16
CAS\ precharge time (FAST PAGE MODE) tcp 10 10 12 15 ns

RAS\ to CAS\ delay time trcD 20 50 20 60 25 75 25 90 ns 17
CAS\ to RAS\ precharge time tcrp 5 5 10 ns

Row address setup time tasr 0 0 0 0 ns

Row address hold time tRAH 10 10 15 15 ns

RAS\ to column address delay time tRAD 15 35 15 40 20 50 20 60 ns 18
Column address setup time tasc 0 0 0 0 ns

Column address hold time fcAH 15 15 20 25 ns

Column address hold time (referenced to RAS\) tAR 50 60 70 85 ns

Column address to RAS\ lead time tRAL 35 40 50 60 ns

Read command setup time tRCcs 0 0 0 0 ns

Read command hold time (referenced to CAS\) tRCH 0 0 0 0 ns 19
Read command hold time (referenced to RAS)) tRRH 0 0 0 0 ns 19
CAS\ to output in Low-Z fcLz 0 0 0 0 ns

Output buffer turn-off delay torF 0 20 0 20 0 20 0 20 ns 20
WE\ command setup time twes 0 0 0 0 ns 21,27

MT4C4001J
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(NOTES: 6, 7, 8, 9, 10, 11, 12, 13) (-55°C < T < 125°C; V. = 5V +10%)

PARAMETER SYM MIN / MAX MIN < MAX MIN T MAX MIN i MAX UNITS | NOTES
Write command hold time tweH 15 15 20 25 ns
Write command hold time (referenced to RAS\) twer 50 60 70 80 ns
Write command pulse width twp 15 15 20 25 ns
Write command to RAS\ lead time tRwL 20 20 25 30 ns
Write commend to CAS\ lead time fewL 20 20 25 30 ns
Data-in setup time fps 0 0 0 0 ns 22
Data-in hold time pH 12 15 18 25 ns 22
Data-in hold time (referenced to RAS\) IDHR 50 60 70 90 ns
RAS\ to WE\ delay time tfRwD 95 105 130 140 ns 21
Column address to WE\ delay time tAwD 60 65 80 90 ns 21
CAS\ to WE\ delay time tcwp 45 45 55 60 ns 21
Transition time (rise or fall) tr 3 50 3 50 3 50 3 50 ns
Refresh period (1,024 cycles) tREF 16 16 16 16 ms
RAS\ to CAS\ precharge time tRPC 0 0 0 0 ns
CAS\ setup time (CAS\-BEFORE-RAS\ REFRESH) tcsr 5 10 10 10 ns 5
CAS\ hold time (CAS\-BEFORE-RAS\ REFRESH) tcHR 10 15 20 25 ns 5
WE\ hold time (CAS\-BEFORE-RAS\ REFRESH) twRH 10 10 10 10 ns 25,28
WE\ setup time (CAS\-BEFORE-RAS\ REFRESH) twrp 10 10 10 10 ns 25,28
WE\ hold time (WCBR test cycle) twTH 10 10 10 10 ns 25,28
WE\ setup time (WCBR test cycle) tws 10 10 10 10 ns 25,28
OE\ setup prior to RAS during HIDDEN REFRESH cycle torD 0 0 0 0 ns
Output disable top 15 20 25 25 ns 27
Output enable toe 15 20 25 25 ns 23
OE\ hold time from WE\ during READ-MODIFY-WRITE cycle | lOEH 20 20 25 25 ns 26
MTACA4001J ‘Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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NOTES:

1. All voltages referenced to Vss.

2. This parameter is sampled, not 100% tested. Capacitance
is measured with Vcc=5V, f=1 MHz at less than 50mVrms,
T, = 25°C +3°C, Vhias = 2.4V applied to each input and
output individually with remaining inputs and outputs open.
3. lccis dependent on cycle rates.

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

5. Enables on-chip refresh and address counters.

6. The minimum specifications are used only to indicate cycle
time at which proper operation over the full temperature range
(-55°C < T, < 125°C) is assured.

7. 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-up should be repeated any time
the 16ms refresh requirement is exceeded.

8. AC characteristics assume t,. = 5ns.

9.V,, (MIN) and V| (MAX) are reference levels for
measuring timing of input signals. Transition times are
measured betweenV,  and V, (or betweenV, andV, ).

10. In addition to meeting the transition rate specification, all
input signals must transit between V , and V (or between
V,, andV ) inamonotonic manner.

11. If CAS\ =V, data outputs (DQs) are High-Z.

12.1f CAS\ =V, , data outputs (DQs) may contain data from
thelast valid READ cycle.

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

14. Assumes that t_ ., <t.. (MAX). If t, . isgreater than
the maximum recommended value shown in this table, t,
will increase by the amount that t

exceedsthe value shown.
15. Assumesthat t_ .. >t . (MAX)

IH?

RCD
> RCD ~ "RCD \ ]
16. If CAS\isLOW at the falling edge of RAS\, DQs will be

maintained from the previous cycle. To initiate a new cycle
and clear the data out buffer, CAS\ must be pulsed HIGH for

| P

1C7FTNOperar[ion within the t_ ., (MAX) limit ensures that t, .
(MAX) can be met. t ., (MAX) is specified as a reference
point only; if t. is greater than the specified t_., (MAX)
limit, then access time is controlled exclusively by t., ..

18. Operation within the t,, ; (MAX) limit ensures that t, .
(MAX) can be met. t_,  (MAX) is specified as a reference

point only; if t., , is greater than the specified t,, (MAX)
limit, then access time is controlled exclusively by t, ,.

19. Either t,,, or t.,, must be satisfied for a READ cycle.

20. to- (MAX) defines the time at which the output achieves
the open circuit conditions and is not referenced to V, or

Voo

21 tyco trwp' tawn: @Nd ty,p @€ not restrictive operating

parameters. t, - applies to EARLY-WRITE cycles. tg, .,
t and t.,, apply to READ-MODIFY-WRITE cycles.

AWD’
If tyyes > tyes (MI N)f the cyt_:le isan EA_RLY-WRITE cycles
and the data output will remain an open circuit throughout the
entire cycle. If t,, o>t o (MIN), t, o > t,,p (MIN) and
town > tewn (MIN), the cycle Fs 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 the
dataout isindeterminate. OE\ held HIGH and WE\ taken LOW
after CAS\ goes LOW results in a LATE-WRITE (OE\

controlled) cycle. t, o toyp: t and t, o are not
applicableinaLATE-WRITE cycle.

22. These parameters are referenced to CAS\ leading edge in
EARLY-WRITE cycleand WE\ leading edgein LATE-WRITE
cycles and WE\ leading edge in LATE-WRITE or
READ-MODIFY-WRITE cycle.

23. If OE\ is tied permanently LOW, LATE-WRITE or
READ-MODIFY-WRITE operations are not possible.

24. A HIDDEN REFRESH may also be performed after a
WRITE cycle. Inthiscase, WE\=LOW and OE\=HIGH.

25. t,rg and t,,, are setup and hold specifications for the
WE\ pin being held LOW to enablethe JEDEC test mode (with
CBR timing constraints). These two parameters are the
invertsof t,, . and t,, ., in the CBR REFRESH cycle.

26. LATE-WRITE and READ-MODIFY -WRITE cycles must
havebotht , and t,, met (OE\ HIGH during WRITE cycle)
in order to ensure that the output buffers will be open during
the WRITE cycle. The DQs will provide the previously read
dataif CAS\ remains LOW and OE\ is taken back LOW &fter

togy iIsmet. If CAS\ goesHIGH prior to OE\ going back LOW,

the DQs will remain open.

27. The DQs open during READ cycles once t,, or t
occur. If CAS\ goes HIGH first, OE\ becomesa“don’t care.”
If OE\ goes HIGH and CAS\ stays LOW, OE\ isnot a“don’t
care;” and the DQs will provide the previously read data if
OE\ istaken back LOW (while CAS\ remains LOW).

28. JEDEC test mode only.

CWD’

MT4C4001J
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READ CYCLE

RC,
tRAS ‘RP
—
== Ym - N
RAS Vi _ 1 _
fcsH
tRSH 'RRH
1) 1
i tcrP RACD CAS
— V| -
Gas v - / 1
AR
tRAD 'RAL
tasm tRAH asc tcan
v ROW
aooR v COLUMN
RCS ’
[ BeS
WE ViH
WE ViL
Yy
'RAC
fcac toFF
ez
VIioH — OPEN VALID DATA ~ J————— OPEN ————
%A vig - . =
OE i 0
|
Ny =TT T T 7 7777 T
& T T
re
'RAS | pp
VA j‘
ETC RV ! g
lcsH
'RSH
I AP tRCD cas
— Vg =
Vo S \
AR
'RAD 'RAL
ASR 'RAH asc 'cAR
ML ‘Z Z} f coLumn W 2 S, @( ROW
AboR v T ROW 5@{ y 7 ] ¢
!
CWL |
TRWL
'wCR
twes tweH
twe
L . / /
WE v S /.
DHR
! Ins toH
VioH = @(ﬁ VALID DATA /
B9 viel L (s z
N 7777 S S VI S
CE Vi 7 g I e, 7/ % v
B unoer
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RAS

cAS

ADDR

DQ

OE

ViH
ViL

Vi
Ve

ViK
Vi

Vi
ViL

VioH
VioL

ViK
Vi

READ-WRITE CYCLE

(LATE-WRITE and READ-MODIFY-WRITE CYCLES)

Rwe
1,
RAS | AP
ViH - [L
Vi - L
‘csH
1RSH
f crp 'RCD icas
ViH -~ /
Vip - /l
‘AR
TRAD, RAL
_ lasr 'RAH TASC 'cAH
Iy
o T
RwD towt, !
tRes TewD TRWL
'AWD 'wp
ViH
Vik
aa
‘RAC
cac
oS, oH
oLz — -— PR | e
vioH - OPEN vaLDD oy ¥ VALDD OPEN —
VioL -
o i 'op | tOEH
-0
ViK I
ViL

FAST-PAGE-MODE READ CYCLE

'RASP R,
tesH pC 'RSH
1
1L lcRp 'RCD ‘cas ‘cp ‘cas ‘cp CAS ‘cen
—
sl N /)
- S
AR
1]
'RAD - RAL
1ASR RAH tasC, tcaH TasC, ‘caH, tasc, CAH
7T
K COLUMN
ACS,
I._-—___.
1, 1, 1
cac lorg CcAC OFF caC —o| ja—torF
1oLz —» -— oLz —=| -— oLz —= -—
S5 B (B oven-
_DATA 7
toe [ ('on ‘e | . ‘oD o
|

e,

/7

DON'T
R unoer
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FAST-PAGE-MODE EARLY-WRITE CYCLE

1
'RASP 1 _'RP
s Ve - }'
RAS ViU - '
esH rC 1Fxsx-c .
1 lcrp 'RCD icas ot icas icp CAS CcPl
pE— - I
s oy f N /
AR
1 RAL
RAD -
1,
tASR 'RAH_, 1asC fcan ASC CAH
—
vV y
apoR M ROW w COLUMN ) COLUMN
fowl ewl
b
wes weH wes weH twes WCH
we wep we
= Vi T 77 A b [ 777
WE vy -/'//////'C/////'///// i // !/ . 1 fi
wen RWL !
'oHR
'os toH os oH ., ps oH
v 7 7] XX /
IOH = s //){ VALID DATA m 7/
oo vigt T VALID DATA
— Viy - T 7T
oE v~ I S
'RASP 1 RP
— Vv -
RAS P J
icsH *tpc / tPRWC *RSH l
_lcrp 1RCD cAs icp icas cP 1CAS CPI
|
— — 4
cas v L F /
AR
1
RAD - RAL
1,
| _tasr RAH_ 1ASC 'CAH 1ASC 1cAH ASC| CAH
| —
v
ADDR  yit! COLUMN ; CoLUMN
CwWL-»! Eo—
WP e - .
'AWD AWD
cwo cwp
J— Vin 7777
WE v\
v
00 Vg
— vV
GE i

*toe = LATE-WRITE cycle

tPI-'\"\NC

=FAST READ-MODIFY-WRITE cycle

/,7 DON'T CARE

B uNDEFINED
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RAS\-ONLY REFRESH CYCLE
(ADDR = A0-A9; WE\ = Don’t Care)

b cre — .'R—P-C-l
s W C | _/
apoR = ////}k ROW JKTF’/ 7y Y N f ROW
CAS\-BEFORE-RAS\REFRESH CYCLE
(A0-A9, and OE\ = DON'T CARE)
s W/ N s | J/

1

X

HIDDEN REFRESH CYCLE*
(WE\=HIGH, OE\ = LOW)

(READ) (REFRESH)
1RAS P tRAS
s V- ) { /
| CRP 'Reo RSH fCHR
- —
:;:D RAL
ASR tnm| asc oA
won /o KRN WO
A
| n e
oz
%) ¥a" " OPEN o VALID DATA J— OPEN —
. 0E | -0,
tORD
® W T }7 T

DON'T GARE

B unoerFneD
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4 MEG POWER-UP AND REFRESH

CONSTRAINTS

The EIA/JEDEC 4 Meg DRAM introduces two potential
incompatibilities compared to the previous generation
1 Meg DRAM. The incompatibilities involve refresh and
power-up. Understanding these incompatibilities and
providing for them will offer the designer and system user
greater compatibility between the 1 Meg and 4 Meg.

REFRESH
The most commonly used refresh mode of the 1 Meg is

the CBR (CAS\-BEFORE-RAS\) REFRESH cycle. TheCBR
for the 1 Meg specifiesthe WE\ pin asa“don’t care.” The4
Meg, on the other hand, specifies the CBR REFRESH mode
with the WE\ pin held at avoltage HIGH level.

A CBR cycle with WE\ LOW will put the 4 Meg into the
JEDEC specified test mode (WCBR).

POWER-UP

The 4 Meg JEDEC test mode constraint may introduce
another problem. The 1 Meg POWER-UP cycle requires a
100ps delay followed by any eight RAS\ cycles. The 4 Meg
POWER-UP is more restrictive in that eight RAS\-ONLY or
CBR REFRESH (WE\ held HIGH) cyclesmust be used. The
restriction is needed since the 4 Meg may power-up in the
JEDEC specified test mode and must exit out of the test mode.
The only way to exit the 4 Meg JEDEC test mode is with
either a RAS\-ONLY or a CBR REFRESH cycle
(WE\ held HIGH).

SUMMARY

1. ThelMeg CBR REFRESH allowsthe WE\ pinto be“don’t
care” while the 4 Meg CBR requires WE\ to be HIGH.

2. The eight RAS\ wake-up cycles on the 1 Meg may be any
valid RAS\ cycle while the 4 Meg may only use RAS\-ONLY
or CBR REFRESH cycles (WE\ held HIGH).

COMPARISON OF 4 MEG TEST MODE ANDWCBRTO 1 MEG CBR

RP IRAS

'RP

M

RAS v L

tRPC

fcpN

ViH —

s Wi~

IcsR

VOH .
VoL -

s 7
v

7N

WCBR TEST MODE: WE

4 MEG
DRAM

CBRREFRESH: WE v

1 MEG CBR REFRESH: WE

Vi ~7 777 T 7777777
W,

/

LTI T L i i i,

DRAM

DON'T CARE
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MECHANICAL DEFINITIONS*

ASI Case #103 (Package Designator CN)
SMD 5962-90847, Case Outline R
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SMD Specifications
SYMBOL MIN MAX
A 0.200
b 0.014 0.026
b2 0.045 0.065
c 0.008 0.018
D 1.060
E 0.220 0.310
eA 0.300 BSC
e 0.100 BSC
Q 0.015 0.070
L 0.125 0.200
S1 0.005
R 90° 105°

NOTE: These dimensions are per the SMD. AS's package dimensional limits
may differ, but they will be within the SMD limits.

* All measurements are in inches.

MT4C4001J
Rev. 1.5 10/02
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MECHANICAL DEFINITIONS*

ASI Case #104 (Package Designator C)
SMD 5962-90847, Case Outline U
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SMD Specifications
SYMBOL MIN MAX
A 0.175
b 0.015 0.021
b2 0.045 0.065
c 0.008 0.014
D 0.980 1.030
D1 0.890 0.910
E 0.380 0.410
eA 0.385 0.420
e 0.100 BSC
Q 0.015 0.060
L 0.125 0.200
S1 0.070

NOTE: These dimensions are per the SMD. AS's package dimensional limits
may differ, but they will be within the SMD limits.

* All measurements are in inches.
MT4C4001J Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.5 10/02 14




ASI

* All measurements are in inches.
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MECHANICAL DEFINITIONS*

ASI| Case #400 (Package Designator CZ)
SMD 5962-90847, Case Outline N
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SMD SPECIFICATIONS

SYMBOL MIN MAX
A 0.355 0.405
b 0.016 0.023
b2 0.035 0.045
c 0.008 0.015
e 0.045 0.055
eA 0.085 0.115
D 1.035 1.065
E 0.100 0.130
L 0.125 0.200
L1 0.015 0.050

NOTE: These dimensions are per the SMID. AS's package dimensional limits
may differ, but they will be within the SMD limits.

MT4C4001J
Rev. 1.5 10/02

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ASI| Case #202 (Package Designator ECN)
SMD 5962-90847, Case Outline T
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SMD SPECIFICATIONS
SYMBOL MIN MAX
A 0.060 0.080
Al 0.035 TYP
b 0.022 0.028
D 0.343 0.357
E 0.665 0.685
El 0.590 0.610
e 0.050 TYP
L 0.045 0.055
L1 0.080 0.100
R 0.006 0.010
S 0.025 0.050

NOTE: These dimensions are per the SMID. ASl's package dimensional limits
may differ, but they will be within the SMD limits.

* All measurements are in inches.

MT4C4001J Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
Rev. 1.5 10/02 16
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MECHANICAL DEFINITION*

ASI Case #504 (Package Designator ECJ)
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ASI SPECIFICATIONS
SYMBOL MIN MAX
A 0.120 0.140
Al 0.066 0.078
b 0.022 0.028
bl 0.050 TYP
b2 0.090 0.11
D 0.665 0.685
D1 0.592 0.608
E 0.345 0.355
E1l 0.345 0.360
e 0.045 0.055
L 0.057 0.063
*All measurementsarein inches.
MT4C4001J Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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MECHANICAL DEFINITION*

ASI Case #600 (Package Designator ECG)
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ASI PACKAGE SPECIFICATIONS
SYMBOL MIN MAX
A 0.120 0.140
Al 0.066 0.078
b 0.022 0.028
bl 0.050 TYP
b2 0.090 0.110
D 0.665 0.685
D1 0.592 0.608
E 0.345 0.355
E1 0.482 0.498
E2 0.442 0.458
e 0.045 0.055
el 0.014 Dia. TYP
L 0.057 | 0.063

*All measurementsarein inches.

MT4C4001J
Rev. 1.5 10/02

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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ORDERING INFORMATION

EXAMPLE: MT4C4001JCN-8/883C EXAMPLE: MT4C4001JC-12/883C
Device Package Device Package
Number Type Speed ns | Process Number Type Speed ns | Process
MT4C4001J CN -7 /* MT4C4001J C -7 I*
MT4C4001J CN -8 /* MT4C4001J C -8 [*
MT4C4001J CN -10 [* MT4C4001J C -10 /*
MT4C4001J CN -12 [* MT4C4001J C -12 I*
EXAMPLE: MT4C4001JCZ-7/883C EXAMPLE: MT4C4001JECN-10/XT
Device Package Device Package
Number Type Speed ns | Process Number Type Speed ns | Process
MT4C4001J CZ -7 /* MT4C4001J ECN -7 [*
MT4C4001J CZ -8 /* MT4C4001J ECN -8 /*
MT4C4001J CZ -10 [* MT4C4001J ECN -10 /*
MT4C4001J CZ -12 [* MT4C4001J ECN -12 I*
EXAMPLE: MT4C4001JECJ-7/IT EXAMPLE: MT4C4001JECG-12/IT
Device Package Device Package
Number Type Speed ns | Process Number Type Speed ns | Process
MT4C4001J ECJ -7 /* MT4C4001J ECG -7 [*
MT4C4001J ECJ -8 /* MT4C4001J ECG -8 [*
MT4C4001J ECJ -10 [* MT4C4001J ECG -10 [*
MT4C4001J ECJ -12 [* MT4C4001J ECG -12 /*
*AVAILABLE PROCESSES
IT =Industrial Temperature Range -40°C to +85°C
XT = Extended Temperature Range -55°C to +125°C
883C = Full Military Processing -55°C to +125°C
MT4C4001J Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.

Rev. 1.5 10/02
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ASI TO DSCC PART NUMBER
CROSS REFERENCE*

ASI Package Designator CZ

SMD Part #
5962-9084703MNA
5962-9084702MNA
5962-9084701MNA

ASI Part #
MT4C4001JCZ-8/883C
MT4C4001JCZ-10/883C
MT4C4001JCZ-12/883C

ASI Package Designator CN

SMD Part #
5962-9084703M RA
5962-9084702M RA
5962-9084701MRA

ASI Part #
MT4C4001JCN-8/883C
MT4C4001JCN-10/883C
MT4C4001JCN-12/883C

ASI Package Designator C

SMD Part #
5962-9084703MUA
5962-9084702MUA
5962-9084701MUA

ASI Part #
MT4C4001JC-8/883C
MT4C4001JC-10/883C
MT4C4001JC-12/883C

ASI Package Designator ECN

SMD Part #
5962-9084703MTA
5962-9084702M TA
5962-9084701MTA

ASI Part #
MT4C4001JECN-8/883C
MT4C4001JECN-10/883C
MT4C4001JECN-12/883C

* AS part number isfor reference only. Orders received referencing the SVID part number will be processed per the SMD.

MT4C4001J
Rev. 1.5 10/02

Austin Semiconductor, Inc. reserves the right to change products or specifications without notice.
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