Asy AUSTIN SEMICONDUCTOR, INC.

AS4LC4M4 883C
4 MEG x 4 DRAM

DRAM

4 MEG x 4 DRAM

3.3V, EDO PAGE MODE

AVAILABLE IN MILITARY

SPECIFICATIONS
* MIL-STD-883
* SMD Planned -

FEATURES

¢ Industry-standard x4 pinout, timing, functions and
packages

High-performance CMOS silicon-gate process
Single +3.3V £0.3V power supply

Low power, ImW standby; 150mW active, typical
All inputs, outputs and clocks are TTL-compatible
Refresh modes: RAS ONLY, CAS-BEFORE-RAS (CBR)
HIDDEN

¢ 2,048-cycle (11 row-, 11 column-addresses)

* Extended Data-Out (EDO) PAGE access cycle

* 5V-tolerant 1/Os (5.5V maximum ViH level)

OPTIONS MARKING
* Timing
60ns access (Contact Factory) -6
70ns acess -7
80ns access -8
¢ Packages
Ceramic SOJ EC] No. 505
Ceramic LCC EC No. 212
Ceramic Gull Wing ECG  No. 603
KEY TIMING PARAMETERS

SPEED ¢ RAC p¢ AR ICAC CAS
-6 110ns | 60ns 30ns 30ns 15ns 12ns
-7 130ns | 70ns 35ns 35ns 18ns 15ns
-8 150ns | 80ns 40ns 40ns | 20ns 20ns

GENERAL DESCRIPTION

The AS4LC4M4 is a randomly accessed solid-state
memory containing 16,777,216 bits organized in a x4 con-
figuration. The AS4L.C4M4 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 alogic LOW on WE dictates
WRITE mode. During a WRITE cycle, data-in (D) s latched
by the falling edge of WE or CAS, whichever occurs last. If
WE goes LOW prior to TAS going LOW, the output pins

PIN ASSIGNMENT (Top View)
24/28-Pin

Alogic HIGH on WE dictates READ mode while a logic
LOW on WE dictates WRITE mode. During a WRITE cydle,
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 occurs when WE falls after CAS
was 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 I/0O, and pin direction is
controlled by WE and OE.

FAST PAGE MODE

FAST PAGE operations allow faster data operations
(READ, WRITE or READ-MODIFY-WRITE) within a row-
address-defined page boundary. The FAST PAGE cycle is
always initiated with a row-address strobed-in by RAS
followed by acolumn-address strobed-inby CAS. CAS may
be toggled-in by holding RASLOW and strobing-in differ-
ent column-addresses, thus executing faster memory cycles.

remain open (High- Z) until the next CAS cydle, regardless Returning RAS HIGH terminates the FAST PAGE MODE
of OE. of operation.
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ésy AUSTIN SEMICONDUCTOR, INC.

AS4L.C4M4 883C
4 MEG x 4 DRAM

EDO PAGE MODE

The AS4LC4M4E8 provides EDO PAGE MODE which is
an accelerated FAST PAGE MODE cycle. The primary
advantage of EDO is the availability of data-out even after
CAS returns HIGH. EDO allows CAS precharge time ({CP)
to occur without the output data going invalid. This elimi-
nation of CAS output control allows pipeline READs.

FAST-PAGE-MODE DRAM s have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS. EDO-PAGE-MODE DRAMs operate similarly to
FAST-PAGE-MODE DRAMs, except data will remain valid
or become valid after CAS goes HIGH during READs,
provided RAS and OF are held LOW. If OF is pulsed while

Vi

FAS T

RAS and CAS are LOW, data will toggle from valid data to
High-Z and back to the same valid data. If OE is toggled or
pulsed after CAS goes HIGH while RAS remains LOW,
datawill transition to and remain High-Z (refer to Figure 1).
WE can also perform the function of disabling the output
devices under certain conditions, as shown in Figure 2.
During an application, if the DQ outputs are wire OR’d,
OE must be used to disable idle banks of DRAMs. Alterna-
tively, pulsing WE to the idle banks during CAS high time
will also High-Z the outputs. Independent of OE control,
the outputs will disable after ‘OFF, which is referenced
from the rising edge of RAS or CAS, whichever occurs last.

Y- ™ .
ADDR 3:[‘: ROW ﬁ( COLUMN (#) W /% l‘.lOOLUMN @) )<'/ //22223( .‘-_coLuMN (©} W x‘ COLUMN (O) W
o 5:8[' ———————oPEn b VALID DATA (8) VALID DATA (4) X VAUID DATA (8) ~ VALID DATA (C) VALID DATA (D)
oo oo
® Y e
oen
The DQs go back to The DQs remain High-Z The DQs remain High-Z
Low-Z it tOES is met. until the next CAS cycle until the next CAS cycle
if 'OEHC is met. it \OEP Is met.
Figure 1
OUTPUT ENABLE AND DISABLE
B 9002117 0000999 40: WM
ASALCaM4 2 7 4 Austin Semiconductor, inc., reserves tha right to change products or specitications withoul notice.
Rev. 11/97 -
DS000022

P&ered by ICminer.com Electronic-Librarv Service CopvRiaht 2003




ASI) AUSTIN SEMICONDUCTOR, INC. AS4LCAaM4 883C

4 MEG x 4 DRAM

REFRESH

Preserve correct memory cell data by maintaining power and executing a RAS cycle (READ, WRITE) or RAS refresh cycle
(RAS ONLY, CBR, or HIDDEN) so that all 2,048 combinations of RAS addresses are executed at least every 32ms, regardless
of sequence. The CBR REFRESH cycle will invoke the refresh counter for automatic RAS addressing.

=z ViH—

@ Vs X f / Y / L
ADDR 3:?:@( ROW W M{COLUMN(A) W % COLUMN (8) X:/ %CDLUMN(C) )Q’/ Xc.é;wmmm)

“x

ca 5:8{‘: OPEN - VALID DATA (A) VAUD DATA (B) INPUT DATA (C) @
I YWz / 'wz /
We ‘\f:t': twez
& Vs /
i / i
The DQs go to High-Z it WE falls, and if 'WPZ is met, WE may be used 1o disable the DQs to prepare
will remain High-Z until CAS goes LOW with for input date in an EARLY WRITE cycle. The DQs
WE HIGH (i.e., until a READ cycle is initiated). will remain High-Z until CAS goss LOW with
WE HIGH (i.e., until a READ cycle is initiated).
DON'T CARE
UNDEFINED
Figure 2
WE CONTROL OF DQs
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4 MEG x 4 DRAM

Asy AUSTIN SEMICONDUCTOR, INC. AS4LC4M4 883C

FUNCTIONAL BLOCK DIAGRAM

WE © :
s o oie oo
NO.2 CLOCK [ DATA-OUT ' oot
GENERATOR BUFFER
L e
ADDRESS COLUMN
AD BUFFER(11) DECODER
Al 1
:2 . REFRESH SENSE AMPLIFIERS
A1 CONTROLLER 70 GATING
A5 ] l
A6 h
REFRESH
A7 COUNTER I
A8 ( «
A’?ﬁ L « = I g| 4096x 1024 x4 i ﬁﬁ
ADHD%Vgés g é % & N MERNFISAF\"Y E 52
| BUFFERS (11) « 2o o T
i ) g" | 2
3 o
— NO.1CLOCK [ «~— Voo
RAS o GENERATOR
“+——0 Vs
TRUTH TABLE
ADDRESSES DATA-IN/OUT
FUNCTION RA 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
EDO-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
EDO-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
Any Cycle L L—H H L n/a n/a Data-Out
EDO-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
HIDDEN READ L—H—-L L H L ROW COL Data-Out
REFRESH WRITE L—H—L L L X ROW COL Data-in
RAS-ONLY REFRESH L H X X ROW nfa High-Z
CBR REFRESH H—L L H X X X High-Z
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ésy AUSTIN SEMICONDUCTOR, INC.

AS4LC4AM4 883C
4 MEG x 4 DRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc pin Relative to Vss .........eouveu. -1V to +4.6V
Voltage on NC, Inputs or [/O pins

Relative to Vss -1V to +5.5V
Operating Temperature, T, (ambient).. TA(MIN) = -55°C
TC (MAX) = 125°C

Storage Temperature ... emssessscsss -55°C to +150°C
Power Dissipation 1w
Short Circuit Qutput CUrrent .........cevieeresmsessssisssenns 50mA

*Stresses greater than those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the de-
vice. This is a stress rating only and functional operation of
the device at these or any other conditions above those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

(Notes: 1, 6, 7) (Vcc = +3.3V £0.3V)

PARAMETER/CONDITION SYMBOL [ MIN | MAX | UNITS | NOTES
Supply Voltage Vce 3.0 3.6 \

Input High (Logic 1) Voltage, all inputs (including NC pins) ViH 20 |VCC+1| V

Input Low (Logic 0) Voitage, all inputs (including NC pins) Vi -1.0 0.8 \J

INPUT LEAKAGE CURRENT

Any input OV £ Vin< 5.5V Vee =3.6V I -2 2 A

(All other pins not under test = 0V) (NC pins not tested)

OUTPUT LEAKAGE CURRENT (Q is disabled; OV < Vour < 5.5V) Vee=3.6V loz -10 10 pA

OUTPUT LEVELS VoH 24 \

Output High Voltage (lout = -2mA)

Output Low Voltage (lout = 2mA) Voo 04 \

MAX

PARAMETER/CONDITION SYM -6 -7 -8 |UNITS | NOTES
STANDBY CURRENT: (TTL) lcct 2 2 2 mA

(RAS = CAS = Vin)

STANDBY CURRENT: (CMOS) lcca | 1 1 1 mA

(RAS = CAS = other inputs = Vcc -0.2V

OPERATING CURRENT: Random READ/WRITE
Average power supply current lcca 120 | 110 | 100 | mA (3, 4,12
(RAS, CAS, address cycling: 'RC = 'RC [MIN])
OPERATING CURRENT: EDO PAGE MODE
Average power supply current locs 110 | 100 90 mA |3,4,12
(RAS = Vi, CAS, address cycling: 'PC = 'PC [MIN])

REFRESH CURRENT: RAS ONLY
Average power supply current Iccs 120 | 110 | 100 | mA | 3,12
(RAS cycling, CAS = Vin: 'RC = 'RC [MIN])

REFRESH CURRENT: CBR

Average power supply current lcce 120 110 100 [ mA 3,5
(RAS, CAS, address cycling: 'RC = 'RC [MIN])
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ésy AUSTIN SEMICONDUCTOR, INC. ASA4LCA4M4 883C

4 MEG x 4 DRAM

CAPACITANCE
PARAMETER SYMBOL | MAX UNITS | NOTES
Input Capacitance: Address pins Cn 7 pF 2
- Input Capacitance: RAS, CAS, WE, OF Ci2 7 pF 2
Input/Output Capacitance: DQ Cio 8 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11, 12, 13) (Vcc = +3.3V 10.3V)

AC CHARACTERISTICS -6 -7 -8

PARAMETER SYM MIN | MAX MIN MAX MIN | MAX UNITS | NOTES
Access time from column-address tAA 30 35 40 ns
Column-address set-up to CAS precharge during write | 'ACH 15 15 20 ns
Column-address hold time (referenced to RAS) AR 45 55 60 ns
Column-address setup time 'ASC 0 0 0 ns
Row-address setup time 'ASR 0 0 0 ns
Column-address to WE delay time AWD 55 65 65 ns 20
Access time from CAS 'CAC 15 20 20 ns 14
Column-address hold time 'CAH 10 15 15 ns

CAS pulse width 'CAS 12 (10,000 15 | 10,000 20 (10,000 ns

CAS hold time (CBR REFRESH) 'CHR 10 15 15 ns 5
CAS to output in Low-Z 'CLz 0 0 0 ns

Data output hold after next CAS LOW 'COH 5 5 5 ns

CAS precharge time ‘cp 10 10 10 ns 15
Access time from CAS precharge 'CPA 35 40 40 ns

CAS to RAS precharge time 'CRP 5 5 5 ns

CAS hold time 'CSH 50 55 60 ns

CAS setup time (CBR REFRESH) 'CSR 5 5 10 ns 5
CAS to WE delay time 'CWD 35 40 45 ns 20
Write command to CAS lead time 'CWL 15 15 20 ns

Data-in hold time DH 10 12 15 ns 21
Data-in hold time (referenced to RAS) 'DHR 40 56 55 ns

Data-in setup time DS 0 0 0 ns 21
Qutput disable oD 0 15 0 15 20 ns

Output Enable ‘OE 15 20 20 ns 22
OE hold time from WE during READ-MODIFY-WRITE cycle| 'OEH 10 12 15 ns

OE HIGH hold from CAS HIGH 'OEHC 10 10 10 ns

OE HIGH pulse width 'OEP 10 10 10 ns

OE LOW to CAS HIGH setup time tOES 5 5 5 ns
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\)’ AUSTIN SEMICONDUCTOR, INC. AS4LC4M4 883C

4 MEG x 4 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 6,7, 8,9, 10, 11, 12, 13) (Vcc = +3.3V £0.3V)

AC CHARACTERISTICS -6 -7 -8
PARAMETER SYM MIN MAX MIN MAX MIN MAX | UNITS | NOTES
Qutput buffer tum-off delay OFF 0 15 0 15 0 20 ns

| O setup prior to RAS during HIDDEN REFRESH cyce | 'ORD | 0 0 0 ns | 19
EDO-PAGE-MODE READ or WRITE cycle time 'PC 30 35 40 ns
EDO-PAGE-MODE READ-WRITE cycle time PRWC| 75 85 90 ns
Access time from RAS 'RAC 60 70 80 ns 13
RAS to column-address delay time ‘RAD| 15 30 15 35 15 40 ns 17
Row-address hold time ‘RAH| 10 10 10 ns
Column-address to RAS lead time ‘RAL [ 30 35 40 ns

\_m pulse width RAS 60 10,000 70 10,000 80 10,000 ns
RAS pulse width (EDO PAGE MODE) 'RASP| 60 100,000 70 100,000 80 100,00 ns
Random READ or WRITE cycle time RC 110 130 150 ns
RAS to CAS delay time '‘RCD| 16 45 16 50 20 60 ns 16
Read command hold time (referenced to CAS) 'RCH 0 0 0 ns 18
Read command setup time ‘RCS 0 0 0 ns
Refresh period (2,048 cycles) ‘REF 32 32 32 ms
RAS precharge time 'RP 40 50 60 ns
RAS to CAS precharge time 'RPC 5 5 5 ns
Read command hold time (referenced to RAS) 'RRH 0 0 0 ns 18
'RAS hold time tRSH 13 15 15 ns
READ WRITE cycle time ‘RWC| 150 180 200 ns
RAS to WE delay time RWD 80 90 105 ns 20
Write command to RAS lead time ‘RWL| 15 15 20 ns
Transition time (rise or fall) T 2 30 2 30 2 30 ns
Write command hold time WCH{ 10 12 15 ns
Write command hold time (referenced to RAS) 'WCR 40 56 60 ns
WE command setup time 'WCS 0 0 0 ns 20
Output disable delay from WE WHZ 0 14 0 16 0 20 ns
Write command pulse width twp 10 12 15 ns
WE pulse to disable at CAS HIGH WPZ| 10 12 15 ns
WE hold time (CBR REFRESH) ‘WRH 10 10 10 ns 24
WE setup time (CBR REFRESH) WRP 10 10 10 ns 24
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ésy AUSTIN SEMICONDUCTOR, INC.

AS4LC4M4 883C
4 MEG x 4 DRAM

NOTES

1

2
3.
4

I

10.
11.
- Measured with a load equivalent to two TTL gates,

13.

14.
15.

16.

17

All voltages referenced to Vss.

. This parameter is sampled. Vcc = +3.3V; f =1 MHz.

Icc is dependent on cycle rates.

. Iccis 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 ful
temperature range is assured.

An initail pause of 100ys 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 thime the 'REF refresh requirement is
exceeded.

AC characteristics assume T = 2.5ns.

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

In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vin and
V1L (or between VIL and ViH) in a monotonic manner.
Column address changed once each cycle.

100pF and VoL = 0.8V and Von = 2.0V.

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 'RCD2 'RCD (MAX).

1f 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
fRAC (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, provided '‘RAD is not
exceeded.

. 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, provided
fRCD is not exceeded.

18.

19.

20.

21.

22,

23.

24.

Either 'RCH 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. It is referenced from the
rising edge of RAS or CAS, whichever occurs last.
tWCS, 'RWD, 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 tWCS = tWCS
(MIN), the cycle is an EARLY WRITE cycle and the
data output will remain an open circuit throughout
the entire cycle. If tWCS < fWCS (MIN) and 'RWD >
RWD (MIN), tAWD > tAWD (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 results 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.

1f OE is tied permanently LOW, LATE WRITE or
READ-MODIFY-WRITE operations are not permis-
sible and should not be attempted. Additionally, WE
must be pulsed during CAS HIGH time in order to
place I/ O buffers in High-Z.

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

OE = HIGH.

tWTS and '"WTH are setup and hold specifications for
the WE pin being held LOW to enable the JEDEC test
mode (with CBR timing constraints). These two
parameters are the inverts of 'WRP and *WRH in the
CBR REFRESH cycle.
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AUSTIN SEMICONDUCTOR, INC. AS4LC4aM4 883C

4 MEG x 4 DRAM

READ CYCLE
v ! i
csH \
e tRSH | tARH
i cap tRCD lcas
o ow f R) i
task :x tasc :2: !
ADDR ¥:E :m ROW m; COLUMN /////// //// /////// / how
_ e T e -
e :/M NOTE 1 W t
| :2.:2 'OFFNOTEZ
l ‘ez
= W I S,

[///] ponT caRe

B uNDEFINED

NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMS.
2. 'OFF is referenced from rising edge of RAS or CAS, whichever occurs last.

TIMING PARAMETERS

-6 -7 -8 ] -6 -7 -8
SYM MIN | MAX | MIN | MAX| MIN | MAX | unms SYM MIN | MAX | MIN | MAX | MIN | MAX
'AA 30 35 40 | ns 'RAC 60 70 80 | ns
'ACH 15 15 20 ns 'RAD 15 30 15 35 15 40 | ns
‘AR 45 50 60 ns 'RAH 10 10 10 ns
'ASC 0 0 0 ns 'RAL 30 35 40 ns
'ASR 0 0 0 ns 'RAS 60 |10,000( 70 |10,000[ 80 |[10,000 ns
ICAC 15 20 20 | ns ‘RC 110 130 150 ns
'CAH 10 15 15 ns 'RCD 16 45 16 50 20 60 | ns
'CAS 12 (10,000 15 [10,000] 20 [10,000{ ns ‘RCH 0 0 0 ns
‘cLz 0 0 0 ns RCS 0 0 0 ns
'CRP 5 5 5 ns ‘RP 40 50 60 ns
'CSH 50 55 60 ns 'RRH 0 0 0 ns
[e]5) 0 15 0 15 20 | ns tRSH 10 12 ]l 15 ns
'OE 15 20 20 ns ‘WRH 10 10 10 ns
‘OFF 0 15 0 15 0 20 { ns WRP | 10 10 10 ns
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AUSTIN SEMICONDUCTOR, INC. AS4LC4aM4 883C

4 MEG x 4 DRAM

EARLY WRITE CYCLE
trRe
RAS | rp
s Wi N Z‘ \
csH
RSH
| tcrp RCD icas
AR
'RaD ‘RAL
tasr tRAH tasc | tcaH . |
1 'ACH |
appR 1M :@g( AOW ’m‘ C(l)LUMN X/ l % ROW
lowe
TAwL i
WweR
twes weH
l‘wnp *WRHI wp
WE vy -
e T e 0| /
| DHR
'og ! toH
ba 3?8[' - % VALID DATA W
CR
DON'T CARE
%% unpEFINED

NOTE: 1. Although WE is a “don't care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

TIMING PARAMETERS

-6 -7 -8 -6 -7 -8
SYM MIN | MAX | MiN | MAX | MIN | MAX |UNITS SYM | MIN | MAX| MIN] MAX | MIN | MAX | uNITS
tACH 15 15 20 ns 'RAL | 30 35 40 ns
AR 45 55 60 ns 'RAS { 60 [10,000f 70 {10,000/ 80 {10,000{ ns
'ASC 0 0 0 ns RC | 110 130 150 ns
'ASR 0 0 0 ns 'RCD | 16 45 16 | 50 20 60 ns
CAH 10 15 15 ns RP 40 50 60 ns
'CAS 12 110,000 15 }10,000| 20 [10,000| ns 'RSH [ 13 15 0 ns
iCrRP 5 5 5 ns ‘RWL | 15 15 20 ns
'CSH 50 55 60 ns ‘WCH | 10 12 15 ns
'CWL 15 15 20 ns '‘WCR| 40 50 60 ns
'DH 10 12 15 ns Wcs| o 0 0 ns
‘DHA 40 50 55 ns 'wp | 10 12 15 ns
DS 0 0 0 ns '‘WRH| 10 10 10 ns
'RAD 15 30 15 35 15 40 | ns 'WRP [ 10 10 10 ns
'RAH 10 10 10 ns
I 9002117 0001007 540 W
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AUSTIN SEMICONDUCTOR, INC. AS4LC4M4 883C

4 MEG x 4 DRAM

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE cycles)
‘Awc
tras R rp
s W j }——\_
'csH
'RSH
i ‘crp i) ‘ﬁs
w W/ )
'aR
‘ASR ::::: tasc ':;::
I— e
/S G /T
| 'Awo ow |
tacs | town tRwL
I  Jwee | M' ! tAwD we
/I '
e
cac
oz—| |=— <08, | | loH,
oQ 3:8{' = OPEN VAUD D g7 J{ vAUD D, OPEN
.L| |_ﬂ’. [ OEH |
= % ./ mmmm
[/} oonT care
% UNDEFINED

NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

TIMING PARAMETERS

-6 -7 -8 -6 -7 -8
SYM| MIN| MAX| MIN| MAX | MIN | MAX | UNITS| SYM | MIN | MAX | MIN | MAX | MIN | MAX | uNITS
AA 30 35 40 ns '0E 15 20 20 ns
'ACHj 15 15 20 ns 'OEH| 10 12 15 ns
AR 45 55 60 ns RAC 60 70 80 ns
ASC| o 0 0 ns 'RAD| 15 30 15 | 35 15 40 ns
ASR[ o 0 0 ns '‘RAH| 10 10 10 ns
‘AWDl 55 65 65 ns '‘RAL{ 30 35 40 ns
ICAC 15 20 20 ns '‘RAS| 60 [10,000 70 {10,000 80 [10,000] ns
ICAH[ 10 15 15 ns 'RCD| 16 45 16 | 50 20 60 ns
'cAs| 12 [10,000{ 15 |10,000] 20 [10,000 ns '‘RCS| o 0 0 ns
'CLz| o 0 0 ns RP 40 50 60 ns
'‘CRP| 5 5 5 ns 'RSH| 13 15 15 ns
'CSH| 50 55 60 ns RWC 150 180 200 ns
‘cw 35 40 45 ns ‘RWD| 80 90 105 ns
‘cwLl 15 15 20 ns RWL| 15 15 20 ns
DH 10 12 15 ns twp 10 12 15 ns
DS 0 0 0 ns ‘WRH 10 10 10 ns
oD 0 15 0 15 0 20 ns ‘WRP| 10 10 10 ns
B 9002117 00010086 u4i7? HH
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ésy AUSTIN SEMICONDUCTOR, INC.

AS41L.C4M4 883C
4 MEG x 4 DRAM

ADDR

NOTE:

CAS

—V
AAs i

Vin
Vi

VIH
Vi

M
Vi

Vou
VoL

M
Vi

EDO-PAGE-MODE READ CYCLE

‘RASP

‘e

e |
- 7
tcsH trc 'RSH
| _tcRp ‘RCD tcas icp cas tcp tcas cp i
- X 'S
—J \ 7Z K S / / \_
tar ‘RAL
'RAD tacH tACH tACH
1 1, 1 t, 1
IASR 1RAH ASC CAH 'ASC, CAH asc CAH
_Z%i ROW 5@( COLUMN 5/ cowmn XTI coumn X row
¢ 1
I WRP‘ WRHI <l 'RCS | 1RCH
1, 'RRH %
M NOTE 1 L%
tan tan cpA
tRAC IcPA cac
cAc IcAC 1oLz —=| -—
‘coH tOEHC heiid
oLz — [~— PRES . HI
- ¢ VALID 3 VALID VALID 3
- OPEN I DATA 1’@1 DATA 5 DATA 1;_°PEN
toe top toE ton
| 0
- toES, oes )‘
&/ [ /e LTI
/7/] boNT CARE
R UNDEFINED

1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for '"WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMS.

TIMING PARAMETERS

-6 -7 -8 -6 -7 -8

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

tAA 30 35 40 ns OEP | 10 10 10 ns
ACH | 15 15 20 ns WES [ 5 5 5 ns

‘AR 45 55 60 ns OFF | 0 15 0 15 0 20 ns
tASC 0 0 0 ns PC 30 35 40 ns
tASR | o 0 0 ns tRAC 60 70 80 ns
'CAC 15 20 20 ns '‘RAD | 15 30 15 35 15 40 ns
'‘CAH | 10 15 15 ns 'RAH | 10 10 10 ns
tcAS | 12 {10,000 15 [10,000] 20 (10,000| ns 'RAL | 30 35 40 ns
cz| o 0 0 ns 'RASP | 60 [100,000] 70 [100,000] 80 H00,000| ns
'‘COH| 5 5 5 ns '‘RCD | 16 45 16 50 20 60 ns

tcP [ 10 10 10 ns '‘RCH| © 0 0 ns
'CPA 35 40 40 ns RCS | O 0 0 ns
‘CRP| 5 5 5 ns RP | 40 50 60 ns
'CSH | 50 55 60 ns '‘RRH | © 0 0 ns

‘oD 0 15 0 15 0 20 ns RSH | 13 15 15 ns

'OE 15 20 20 ns ‘WRH | 10 10 10 ns
OEHC| 10 10 10 ns WRP [ 10 10 10 ns

B 9002117 0001009 353 M
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ésp AUSTIN SEMICONDUCTOR, INC. ASALC4MA4 883C

4 MEG x 4 DRAM

EDO-PAGE-MODE EARLY-WRITE CYCLE

RASP <_RP |
s YW —
RAS y," _ I\
tcsH pc ‘RSH
tcRP 'RCD icas tcp icas cp icas cp
— Vg - b R
M R\ 7 N z N / / \
tAR tacH
fraD tACH 1acH ‘RAL
tASR tRAH tasc tcAH AsC tCAH ASC, 'CAH i
v ' N .
L S /) ST /), S ) T )
towL | towL | towi, |
wes tweH ' wes weH ' twos wcH '
LwRP || twRH twp twe wp
" JM' ' . W T
WE
ViL _/ NOTE 1 %( r . /
Wer tRwL |
'DHR '
ps oH ps 'oH | Ips 'oH |

ba vigH D VALID DATA ] VALID DATA m VALID DATA m
R o
DON'T CARE

B3 unDEFINED

NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for '"WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMS.

TIMING PARAMETERS
-6 -7 -8 -6 -7 -8
SYM | MIN | MAX | MIN | MAX | MIN | MAX | UNITS SYM | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
'‘ACH| 15 15 20 ns '‘RAD | 15 30 15 35 15 40 ns
‘AR 45 55 60 ns tRAH | 10 10 10 ns
WSC| 0 0 0 ns tRAL | 30 35 40 ns
'ASR| 0 0 0 ns 'RASP| 60 100,000 70 [100,000] 80 [10000] ns
ICAH| 10 12 15 ns ‘RCD | 16 45 16 50 20 60 ns
tcas| 12 10,000 15 {10,000 20 [10,000( ns ‘RP 40 50 60 ns
‘cp 10 10 10 ns '‘RSH | 13 15 15 ns
'‘CRP| 5 5 5 ns RWL | 15 15 20 ns
'CSH| 50 55 60 ns ‘WCH| 10 12 15 ns
'ICWL| 15 15 20 ns 'WCR | 40 50 60 ns
DH 10 12 15 ns 'wes| o 0 0 ns
DHR| 40 50 55 ns wp 10 12 15 ns
DS 0 0 0 ns ‘WRH| 10 10 10 ns
tPC 30 35 40 ns ‘WRpP| 10 10 10 ns

M 9002317 0001010 0?5 WA
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I AS4L.C4M4 883C
ésy AUSTIN SEMICONDUCTOR, INC. ASALCAM4 583C

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

RASP igp
v Y ,L:l
s Vi C
tosh to; /ipRWG_NOTE ¢ RSH
1 !
i 'CRP 'AcD lcas e CAS tcp CAS ep
TS Y o ] 4
ViL —
taR
'RAD RAL
1, 3 1, 1 1 1,
I ASR HAH| asg ioAH asg ||, tcan | ASC| ican | l
v
apor it ROW COLUMN COLUMN COLUMN ROW
[
1
RWD I o |__ (WL
‘res | «
( ‘CWL-T =] tewL | | - = tow
e O I N - |twp
AWD AWD AWD
wRP | [ twRH fowp fown fcwp
|.—. ] -
% Y 7F
- NQTE2 .
aA
'rAC

'CAC |

fciz +| |-
v -
L e —— Y
tog—=]
— Vi
OE ViL

DON'T CARE

B unoerimen

NOTE: 1. 'PC is for LATE WRITE cycles only.
2. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMS.

TIMING PARAMETERS

-6 -7 -8 -6 -7 -8
SYM | MIN | MAX MIN| MAX | MIN| MAX | UNITS SYM | MIN | MAX MIN | MAX | MIN | MAX | UNITS
Y 30 35 40 ns ‘OE 15 20 20 ns
‘AR 45 55 60 ns OEH | 10 12 15 ns
ASC 0 0 0 ns tPC 30 35 40 ns
'ASR 0 0 0 ns PRWC| 75 85 90 ns
tAWD | 55 65 65 ns 'RAC 60 70 80 ns
'CAC 15 20 20 ns 'RAD | 15 30 15 | 35 15 | 40 ns
cAH [ 10 15 15 ns 'RAH | 10 10 10 ns
‘cas | 12 [10,000| 15 [10,000] 20 {10,000 ns 'RAL | 30 35 40 ns
‘CLz 0 0 0 ns 'RASP| 60 [100,000( 70 [100,0000 80 [100,000] ns
cp 10 10 10 ns ‘RCD | 16 45 16 | 50 20 | 60 ns
fcPA 35 40 40 ns 'RCS 0 0 0 ns
'CRP 5 5 5 ns tRP 40 50 60 ns
ICSH | 50 55 60 ns '‘RSH | 13 15 15 ns
‘ttwD | 35 40 45 ns ‘RWD | 80 90 105 ns
‘cwL | 15 15 20 ns RWL | 15 15 20 ns
DH 10 12 15 ns twp 10 12 15 ns
DS 0 0 0 ns WRH{ 10 10 10 ns
toD 0 15 0 15 0 20 ns ‘WRP | 10 10 10 ns
:VJ‘L‘C'AI;II; 2_ 8 6 Austin Semiconduclor. nc., reserves the right to change products or specifications without nolice.
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) AUSTIN SEMICONDUCTOR, INC. AS4LC4M4 883C

4 MEG x 4 DRAM

EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)

tRaSP B
ViH—~ )
RAS N Zl lK
-
'esH
tpc tpc tRSH
l 'CRP 'RCD tcAS top tCAS \cp tCAS tep
=5 VIH- ' Y Va
CAS itz / \\ % iy )L iy £/ \
AR tRAL l
RAD tacH '
lash 1| tRAH tasc tean lasc || tcad tasc || tcad
Bacii | Bial
v | B I
t — -
WRP || twRH tRCS cn—~| twes twek
== V|
" W N\ »L
I8 / NOTE 1 / tan taa ;‘\
™ thac lcPa
caC tcac ‘_tls. 'DH

lcoH WHZ .| (o
VioH— )
oa yiz OPEN : VALID DATA (A) pralD VALID DATA

RV
OE Vlt: jZZ'/;’/;ZZZZZZZ’/Z/ZZZZZZZZZZZZZZZZZZ%

DON'T CARE

R unbeFINED

NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMS.

TIMING PARAMETERS
-6 -7 -8 -6 -7 -8
SYM | MIN | MAX | MIN | MAX | MiN | MAXx | uniTs SYM | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
AA 30 35 40 ns [ 30 35 40 ns
WCH | 15 15 20 ns 'RAC 60 70 80 ns
‘AR 45 55 60 ns 'RAD | 15 30 15 35 15 40 ns
‘ASC 0 0 0 ns ‘RAH | 10 10 10 ns
'ASR 0 0 0 ns 'RAL | 30 35 40 ns
'CAC 15 20 20 ns 'RASP| 60 100,000 70 [100,0000 80 f00,000 ns
'CAH | 10 15 15 ns 'RCD | 16 45 16 50 20 60 ns
‘cAas | 12 [10,000] 15 [10,000] 20 [10,000] ns ‘RCH | o 0 0 ns
ICOH| 5 5 5 ns ‘RCS | 0 0 0 ns
icp 10 10 10 ns RP 40 50 60 ns
'CPA 35 40 40 ns 'RSH | 13 15 15 ns
'CRP 5 5 5 ns ‘WCH| 10 12 15 ns
'CSH | 50 55 60 ns WCS| 0 0 0 ns
DH 10 12 15 ns ‘WHZ| o 13 0 15 0 15 ns
DS 0 0 0 ns ‘WRH [ 10 10 10 ns
1OE 15 20 20 ns WRP | 10 10 10 ns
B 9002117 000102 9us WA
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ésy AUSTIN SEMICONDUCTOR, INC. ASA4LC4M4 883C

4 MEG x 4 DRAM

_READ CYCLE
(with WE-controlled disable)

— V| - )
CT

chap RCD tcas tcp

CAS VIH
ViL

AR

1ASR ‘RAH tasc 'cAH tASC

|
-/
ADDR ¥:E :mr ROW Wm COLUMN :20///// //// // mi COLUMN

( Jwre [T wr, tRCS ! ‘ tRCH  twez  tmcs ‘
_ [ | i D
T/ 1 L/ .
| tRac
Ig:; tWHZ oz
ba yoH = OPEN (%S@i VALID‘ OATA B OPEN—@
& W T, I
DON'T CARE
R unpeFINED

NOTE: 1. Although WE is a “don’t care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

TIMING PARAMETERS

-6 -7 -8 -6 -7 -8
SYM MIN MAX MINT MAX | MIN | MAX | UNITS SYM MIN MAX MIN. MAX | MIN | MAX | UNITS
'AA 30 35 40 ns tOE 15 20 20 ns
tAR 45 55 60 ns tRAC 80 70 80 ns
ASC | 0O 0 0 ns ‘RAD | 15 30 15 | 35 15 40 ns
'ASR 0 0 0 ns ‘RAH | 10 10 10 ns
'CAC 15 20 20 ns ‘RCD | 16 45 16 | 50 20 60 ns
'CAH 10 15 15 ns ‘RCH 0 0 0 ns
'cAS | 12 10,0000 15 [10,000( 20 [10,000] ns '‘RCS | © 0 0 ns
iclz 0 0 0 ns ‘WHZ | © 14 0 16 0 20 ns
'cP 10 10 10 ns ‘WPZ | 10 12 15 ns
CRP | 5 5 5 ns 'WRH [ 10 10 10 ns
ICSH | 50 55 60 ns 'WRP [ 10 10 10 ns
toD 0 15 0 15 0 20 ns
B 9002117 0001013 &8y HH
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éS) AUSTIN SEMICONDUCTOR, INC. AS4LC4M4 883C

4 MEG x 4 DRAM

RAS-ONLY REFRESH CYCLE
fRC
tRAS 'RP.
ms v i J N
I tcap ‘&l
s s f N/
tash RAH
woon & 77K Row N Y, Row
* Vgr . | wep 'WRH e . wrp WRH
= w T e Y N
CBR REFRESH CYCLE
(Addresses and OE = DON'T CARE)
tRp 1RAS Rp Ras
ms s g it A /
PG
lep |, tosm ICHR 'RPC,  ioSR iCHR
s v i /l lik /
pa V@ = II OPEN
| WRP tWRHi i tWRP ‘WRHi
Ve iy Xy KU,
DON'T CARE
m UNDEFINED

NOTE: 1. Although WE is a “don't care” at RAS time during an access cycle (READ or WRITE), the system designer should implement
WE HIGH for 'WRP and 'WRH. This design implementation will facilitate compatibility with future EDO DRAMs.

TIMING PARAMETERS
-6 -7 -8 -6 -7 -8
SYM | MIN | MAX| MIN | MAX { MIN | MAX | UNITS SYM | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
'ASR 0 Q 0 ns 'RAS 60 |10,000f 70 {10,000 80 [10,000| ns
'CHR 10 15 15 ns 'RC 110 130 150 ns
'cp 10 10 10 ns RP 40 50 60 ns
'cRp 5 5 5 ns 'RPC 5 5 5 ns
CSR| 5 5 10 ns 'WRH| 10 10 10 ns
'RAH 10 10 10 ns WRP{ 10 10 10 ns
m 9002117 0001014 710 BB
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AS4LC4M4 883C
4 MEG x 4 DRAM

ésp AUSTIN SEMICONDUCTOR, INC.

HIDDEN REFRESH CYCLE 2
(WE = HIGH; OE = LOW)

tRAS L tRp tRAS
— N —
s e N [ 7
1CRP IRcD tRSH
o 'CHR
—  _
Ml g i
tAR
RAD tRAL
tASR tRAH | tasc tcAH
ADDR 3:{':@;( ROW mz COLUMN ‘;W / /
tan
'RAC
loac ‘oFF,
oLz
DQ \‘fgf: OPEN [ VALID DATA 3}— OPEN—
10 fop
— vy loRo
I ZITTTITTI
DON'T CARE
B2 uNDEFINED
TIMING PARAMETERS
-6 -7 -8 -6 -7 -8
SYM | MIN | MAX| MIN | MAX | MIN | MAX| UNITS SYM | MIN | MAX| MIN | MAX | MIN | max | uniTs
AA 30 35 40 ns 'OFF 0 15 0 15 0 20 ns
‘AR 45 55 60 ns ORD | © 0 0 ns
'ASC 0 0 0 ns 'RAC 60 70 80 ns
ASR 0 0 0 ns ‘RAD | 15 30 15 35 15 40 ns
‘CAC 15 20 20 ns RAH [ 10 10 10 ns
ICAH | 10 15 15 ns 'RAL | 30 35 40 ns
'CHR | 10 15 15 ns '‘RAS | 60 {10000 70 [10,000[ 80 [10,0000 ns
tCLz 0 0 0 ns '‘RCD | 16 45 16 50 20 60 ns
‘CRP | 5 5 5 ns ‘RP 40 50 60 ns
oD 0 15 0 15 0 20 ns 'RSH | 13 15 15 ns
'OE 15 20 20 ns
B 9002117 0001015 k57 IH
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=y . MICOND INC. AS4LCAMA4 883C
égy USTIN SEMICONDUCTOR, INC AMEG x 4 DRAM

ELECTRICAL TEST REQUIREMENTS

SUBGROUPS
MIL-STD-883 TEST REQUIREMENTS (per Method 5005, Tabie )
INTERIM ELECTRICAL (PRE-BURN-IN) TEST PARAMETERS 2, 8A, 10
(Method 5004)
FINAL ELECTRICAL TEST PARAMETERS 1*,2, 83,7, 8,9, 10, 11
(Method 5004)
GROUP A TEST REQUIREMENTS 1,2,3,4",7,8,9,10, 11
(Method 5005)
GROUP C AND D END-POINT ELECTRICAL PARAMETERS 1,2,3,7,8,9, 10, 11
(Method 5005)

*

PDA applies to subgroups 1 and 7.

** Subgroup 4 shall be measured only for initial qualification and after process or design changes, which may affect input
or output capacitance.

B 9002117 0001016 593 MM
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