256 x 4 DRAM

ASI) AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

DRAM 256K x 4 DRAM

FAST PAGE MODE

AVAILABLE AS MILITARY

SPECIFICATION

j gl PIN ASSIGNMENT (Top View)

FEATURES 20-PinLCC 20-Pin DIP

¢ Industry standard pinout and timing R : i__._-_—---m e

« All inputs, outputs and clocks are fully TTL Dot | ! ], ~— 20 v, rJ. 1_:'
compatible : :: 2 lu, 0D N }:_1 3

+ Single +5V+10% power supply Byt P l_, :I o RAS\ 1

» Low power, 5SmW standby; 175mW active, typical [“]r i - D s !_'5 !

=  Optional FAST PAGE MODE access cycle a0 0 5 150 ag |

+ Refresh modes: RAS\-ONLY, CAS\-BEFORE-RAS\ and a7 1 A7 o 2 S o
HIDDEN a2 e 13046 a1 Ty 17 ar

s 512-cycle refresh distributed across 8ms a3 09 1241 as e :_' L

» Specifications guaranteed over full military Mee, Q10 HP At A 3
temperature range (-55°C to+125°C) LAV T '

OPTIONS MARKING 20-Pin F/P_

* Timing pet C—— I BOETT T
80ns access -8 yw; :_—_L 3 igj"
100ns access -10 r‘:: .. C —— 4 7 |.:.-;”:
120ns access -12 1o IDRRERESFNG Gl ot R

Al I'“_"”"_'— B 150 1A8

*+ Packages A ommscrewes P sneesmiomen 1,
Ceramic DIP (300 mil) & No. 103 Y3 menmevmion B -  F AR
Ceramic LCC R No. 202 1A% S 9 12 _|
Ceramic Flatpack F No. 301 vEr ; 1 44

GENERAL DESCRIPTION

The AS4C4256 883C is a randomly accessed solid-state memory direction is controlled by WE\ and OE\. FAST PAGE MODE
containing 1,048,576 bits organized in a 262,144 x 4 configuration.  operations allow faster data operations (READ, WRITE or READ-

During READ or WRITE cycles, each 4-bit word is uniquely MODIFY-WRITE) within a row address (AQ -AB) defined page
addressed through the 18 address bits which are entered 9 bits (AQ- boundary. The FAST PAGE MODE cycle is always initiated with a
AS8) at a time. RAS\ is used to latch the first Y bits and CAS\ the row address strobed-in by RAS\ followed by a column address

latter 9 bits. A READ or WRITE cycle is selected with the WE\ strobed-in by CAS\. CAS\ may be toggled-in by holding RAS\ LOW
input. A logic HIGH on WE\ dictates READ mode while a logic and strobing-in different column addresses, thus executing faster
LOW on WEN\ dictates WRITE mode. During a WRITE cycle, data memory cycles. Returning RAS\ HIGH terminates the FAST PAGE
in (D) is latched by the lalling edge of WE\ or CAS\, whichever MODE operation. Returning RAS\ and CAS\ HIGH terminates a
occurs last. It WE\ goes LOW prior to CAS\ going LOW, the output  memory cycle and decreases chip current to a reduced standby
pins (Qs) remain open (High-Z) until the next CAS\ cycle. I WE\ Also, the chip is preconditioned for the next cycle during th \
goes LOW after data reaches the outputs (Qs), the outputs are high time. Memory cell data is retained in its correct stage b
activated and retain the selected cells’ data as long as CAS\ remains maintaining power and executing any RAS\ cycle (R&@WRITE,
LOW (regardless of WE\ or RAS\). This latc  WE\ pulse results in a RASW-ONLY, CAS\-BEFORE-RAS\, or HIDDEN rcﬁ@% %0 that all
READ-WRITE cycle. The four data inputs and four data outputs are 512 combinations of RAS\ addresses (AQ-AS) MD%L‘UI.C(I at least
routed through four leads using common /O, and information every 8ms, regardless of sequence.
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256K x 4 DRAM

és) AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

FUNCTIONAL BLOCK DIAGRAM
FAST PAGE MODE

WE o Dot
CAS o I___ (e
a DCa

l “EARLY-WRITE

DETECTION GIRGUIT|_—F )il

NO. 2 CLOCK
GENERATOR |,

o OF
t — Voo
i
A0 R +—c Va8
i; ;é REFRE SH- HBEMNSE AMPLIFIERS
o % CONTROLLER| | ™" e
M i ! e 512 kb
AS o REFRESH
Y] i COUNTER
A7 o—pid - by
AB o—iid e [T
ali MEMORY
| ADDRESS [ % Q | 512 ARRAY
BUFEERS (9) [ cHl
el
s, NO. 1 CLOCK
RAS o GENERATOR
"NOTE: WE LOW prior to CAS LOW, EW detection circuit output is a HIGH (EARLY-WRITE)
CAS LOW prior to WE LOW, EW detaction circuit output is a LOW (LATE-WRITE)
TRUTH TABLE
ADDRESSES DATA IN/OUT
FUNCTION RAS CAS WE [1]3 R ‘¢ DQ1-DQ4
Standby H H—=X X X X X High-Z
READ L L L ROW COL Data Out
EARLY-WRITE L L L X ROW CcoL 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 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 CcoL Data In
FAST-PAGE-MODE 1st Cycle L H—L H-L L=H ROW COL | Data Qut, Data In
READ-WRITE 2nd Cycle L H—L H—L L—H n/a CcoL Data Out, Data In
RAS-ONLY REFRESH : ____L H X X ROW n/a High-Z
HIDDEN READ L+H-L L H L ROW C_Q_L Data Qut
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
a\?cc.;ii:‘saac y 2_48 AuSHn SoMICONIUCID, INC., Teasres The right 1o changs produchs or speciications withoul rolics.
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ésp AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

256K x 4 DRAM

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Vss.......... - 1.5V to +7.0V
Storage Temperature Range........... .-65°C to +150°C
Power DIssIpation ...
Lead Temperature (Soldering 5 Seconds) ...
Junction Temperature (TJJ .................. e #175°C
Short Circuit Output Current ...

*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.

DC ELECTRICAL PERFORMANCE CHARACTERISTICS

(Notes: 1, 6, 7) (-55°C < T < +1256°C; Voe = 5V £10%)

PARAMETER/CONDITION SYMBOL | MIN MAX | UNITS | NOTES
Supply Voltage Vee 45 55 v
Input High (Logic 1) Voltage, All Inputs ViH 24 |Vec+b| V
Input Low (Logic 0) Vaoltage, All Inputs ViL -5 0.8 v
INPUT LEAKAGE CURRENT
Any Input (OV = Vin < 6.5V), h -5 5 nA
All other pins not under test = 0V 2
OUTPUT LEAKAGE CURRENT (Q is Disabled, OV < VouTr £ 6.5V) loz -5 5 pA
QUTPUT LEVELS VoH 2.4 Vv
Output High Voltage (lout = -5mA)
Oulput Low Voltage (lout = 4.2mA) VoL 0.4 \"
MAX
PARAMETER/CONDITION 3 SYMBOL -8 |-10 | -12 |UNITS | NOTES
STANDBY CURRENT: (TTL) leci 3 3 3 | mA
(AAS = CAS = ViH)
STANDBY CURRENT: (CMOS) leca 1 1 1 mA
(RAS = CAS = Vcce -0.2V; all other inputs = Vcc-0.2V)
OPERATING CURRENT: Random READ/WRITE
Average power supply current lcca 90 | 80 | 70 | mA 3,4
(RAS, CAS, Address Cycling: 'RC = 'RC (MIN))
QOPERATING CURRENT: FAST PAGE MODE
Average power supply current lcca 70 | 60 | B0 | mA 3,4
(RAS = Vi, CAS, Address Cycling: 'PC = 'PC (MIN))
REFRESH CURRENT: RAS-ONLY
Average power supply current lccs 90 | 80 | 70 | mA 3
(RAS Cycling, CAS = ViH: 'RC = 'RC (MIN))
~ REFRESH CURRENT: CAS-BEFORE-RAS
Average power supply current lccs 90 | 80 | 70 | mA 3.5
(RAS, TAS, Address Cycling: 'RC = 'RC (MIN))
::’C:IJ);BBSI‘SC = -2-49 e AUSHN Semiconoucton, IfC.. maarves the fgt 1o Shanfa producs or speolicanons WO nowso,
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256K x 4 DRAM

éS) AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

CAPACITANCE
PARAMETER ' SYMBOL | MIN | MAX | UNITS | NOTES
Input Capacitance: (A0-A8), D ) Cn 7 pF 2
Input Capacitance: RAS, CAS, WE, OE : Ciz 7 pF 2
Inpul/Output Capacitance: (DQ1-DQ4) Co 8 pF 2

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Notes: 8, 7, 8,9, 10, 11, 12, 13) (-55°C < T < +125°C; Vee = 5V 110%)

AC CHARACTERISTICS ) -10 -12
PARAMETER SYM | MIN MAX | MIN | MAX | MIN [ MAX | UNITS | NOTES
Random READ ar WRITE cycle time | 'RC 150 180 210 | ns
READ-WRITE cycle time 'RWC 195 235 275 ns
FAST-PAGE-MODE READ or WRITE ‘PC 45 55 85 ns
cycle time
FAST-PAGE-MODE READ-WRITE |'PRWC | 90 110 130 1 ns i
cycle time
Access lime from RAS RAC 80 100 120 ns 14
Access lime from GAS CAC 20 25 20 ns 15
Oulput Enable 'OE 20 25 30 ns 23
Access time from column address TAA 40 50 60 ns
Access time from GAS pracharge 'CPA 40 50 80 ns
AAS pulse width 'RAS 80 10,000 100 10,000 120 10,000 ns
RAS pulse width (EAST PAGE MODE) 'RAGP B0 100,000 100 100,000 120 100,000 ns
AAS hald time 'RSH 20 25 30 ns
| AAS precharge time 'RP 60 70 80 ns
CAS pulse width ICAS 20 10,000 25 10,000 30 10,000 ns
CAS hold time 'CSH 80 100 120 ns
| TAS precharge time IGPN 10 12 15 ns 18
| TAS precharge time (FAST PAGE MODE)| 'CP 10 12 15 ns
RAS 1o CAS delay time 'RCD 20 60 25 75 25 90 ns 17
CAS to RAS pracharge time 'CRP 5 g 10 | ns
Row address setup time 'ASR 0 0 0 ns
Row address hold time RAH 10 15 15 ns
RAS ta column 'RAD 15 40 20 | 50 20 60 ns 18
addrass delay time
Column address setup time 'ASC 0 '__ i 0 0 ns
Columr address hold time 'CAH i 20 20 ns
Column address hold time AR 60 70 80 ns
(referenced to RAS)
Column address to RAL 40 50 60 ne
RAS lead time
Read command setup time RCS 0 0 = 0 ns
Read command hold time IRCH 0 T 0 ns 19
 (referenced to TAS)
Read command hold time RAH 0 0 0 ns 19
{referenced to AAS)
TAS 1o output in Low-Z oLz 0 0 0 ns
:éfmusc 2'50 AuSEn Semiconiusion, INC., masnas the Agnt 1o chenge pmoouces of s0aalication i Wihout rolcs,
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ASI AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

256K x 4 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
{Notes: 6, 7, 8, 9, 10, 11, 12, 13) (-65°C < T C < 125°C, VCC = 5.0V +10%)

AC CHARACTERISTICS -8 -10 -12

PARAMETER SYM MIN | MAX MIN MAX MIN MAX UNITS | NOTES
Output buffer turn-off delay ' OFF 0 20 0 20 0 25 ns 20,26
Oulput disable ‘oD 20 20 25 ns 26
WRITE command set-up time | ‘wcs 0 0 0 ns 21
WRITE command hold time ' WCH 15 20 25 ns

WRITE command hold time (referenced to RAS\ ) 'WCR 60 & 70 80 ns

WRITE command pulse width o 'WP 16 15 20 ns

WRITE command to RAS\ lead time ' AWL 20 25 30 ns

WRITE command to CAS\ lead time 'cwL | 20 25 30 ns

| Data-in set-up time B DS 0 0 0 ns 22
Data-in hold time ' DH 15 20 25 ns 22
Data-in hold time referenced to RAS\ 'DHR 60 70 80 ns

RAS\ to WRITE delay 'RWD 105 125 150 ns 21
Column address to WE\ delay time ' AWD 65 75 90 ns 21
CAS\ to WRITE delay 'CWD 45 50 60 ns 21
Transilion time (rise or fall) 'T 3 50 3 50 3 50 ns

Refresh period (512 cycles) ' REF 8 8 8 ms

RAS\ to CAS\ precharge time 'RPC 0 0 0 ns

[CAS\ set-up time (CAS-BEFORE-RAS REFRESH) | 'CSR 10 10 10 ns 5
CAS\ hold time (CAS-BEFORE-RAS REFRESH) 'CHR 15 20 25 ns 5
OE\ hold time frome WE\ durin

READ-MODIFY-WRITE cycle : 'CEH | 20 & e s | &
OE\ selup prior to RAS\ durin

HIDDEN REFRESH cycle ¢ '‘ORD | 0 0 0 ne 24
WEN\ set-up time before RAS\ low 'WRP 10 10 10 ns 9,10,11
WE\ hold time after RAS\ low

CAS\ before RAS\ refresh 'WRH | 10 * » Sl b
£:4C4256 B83C Austin Bamiconsuctor, inc.. raservas tha right 1a change products or speckications without notics.
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éS) AUSTIN SEMICOND

AS4C4256 883C
256K x 4 DRAM

NOTES

1. All voltages referenced to Vs,

2. This parameter is sampled. Vcc = 5V £10%,f = 1 MHz.
3. lIccis dependent on cycle rates.

4. lcc is dependent on output loading and cycle rates.

Specified values are obtained with minimum cycle
time and the outputs 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 100ys is required after power-up
followed by any eight RAS only refresh cycles or CBR
refresh cycle (WEN held high) before proper device
device operation is assured.

8. AC characteristics assume 'T = Sns. This parameter is
not measured.

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

10. In addition to meeting the transition rate specifica-
tion, all input signals must transit between Vix and
Vi (or between Vii and ViH) in a monotonic manner.

11, IFCAS = Vin, data outputs (DQs) are High-Z.

12. If CAS = Vi, data outputs (DQs) may contain data
from the last valid READ cycle.

13. Measured with a load equivalent to 2 T'TL gates and
100pF.

14, 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.

15. Assumes that 'RCD 2 'RCD (MAX).

16. IFCAS Is LOW at the falling edge of RAS, DOs will be
maintained from the previous cycle. To initiate a new
cycle and clear the data out buffer, CAS must be
pulsed HIGH for ‘CPN.

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

18. Operation within the '/RAD (MAX) limit ensures that
IRAC (MIN) and "CAC (MIN) can be met. 'RAD

19.

20.

2

—

22.

23.

24.

25.

26.

(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.

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 VoH or VoL.

WES, 'RWD, 'AWD 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 = 'WCS
(MIN), the cycle is an EARLY-WRITE cycle and the
data output will remain an open circuit throughout
the entire cycle. If ‘/RWD = RWD (MIN), tAWD =
TAWD (MIN) and 'CWD = 'CWD (MIN), the cycle isa
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 (OF
controlled) cycle. "WCS, ‘RWD, 'CWD and 'AWD are
not applicable in a LATE-WRITE cycle.

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

If OF is tied permanently LOW, LATE-WRITE or
READ-MODIFY-WRITE operations are not possible.
A HIDDEN REFRESH may also be performed after a
WRITE cycle. In this case, WE = LOW and OE =
HIGH.

LATE-WRITE and READ-MODIFY-WRITE cycles
must have both 'OD and 'OEH met (OE HICH during
WRITE cycle) in order to ensure that the output
buffers will be open durlng the WRITE cycle. The
DQs will provide the previously read data if CAS
remains LOW and OF is taken back LOW after 'OEH
is met. If CAS goes HIGH prior to OE going back
LOW, the DQs will remain open.

The DQs open during READ cycles once 'OD or 'OFF
occur. If CAS goes HIGH first, OE becomes a “don’t
care.” If OF goes HICH and CAS stays LOW, OF is
not a “don’t care;” and the DQs will provide the
previously read data If OE is taken back LOW (while
CAS remains LOW).

45 4CA 256 BAIC
HEV. 186
CS000014
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ésy AUSTIN SEMICONDUCTOR, INC.

AS4C4256 883C
256K x 4 DRAM

READ CYCLE

'RC
e -
'ARS . b
Vi = = r
mes v - i N
TAS
ALDR HOW
WE
e iy -
oo oM OPEN — WA vaunData PRl
o= QU VALDDATA  J
OF
|
RC .
'Aas ol 'ne .
e Rl
mE vl U
IcsH 3
'RSH
'CRP 'RCD | lcas

UNDEFINED
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AS4C4256 883C
256K x 4 DRAM

AUSTIN SEMICONDUCTOR, INC.

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

il

N - = lrp |
. s r 7
vy - — X
HAS Vg I* S _
|; ]
| [
| il R W, - SR
1
cas '-'u* i T‘i_‘l—_._.. d
[
LTI | o
. Ran e I 'naL
|q lasn ran I tse | | tew
| |
ApOR 3:',_1 A ROV SOLUNK

= VY -
WE gl

itk
P2 vigL

= W
58 M
YiL

'Rase S0 L .
p— - |
v ~ !

CAS

AooR Y
wE
lepa | 1, eea |
toac | | -
Lloac | |lorp ‘._..‘w e Eeerom
== |=— Gz | | |
o Yiow - g VALD kT WALID § o
oo ViRl > ___ﬁ»s.ﬁ~‘.4°<_°“_1*‘.,.,__ """ Sg;& DATA o
0 1< JOE tou loe ;| op_|
& , A[ 7

[77] poneT care
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ASI

AUSTIN SEMICONDUCTOR, INC.

AS4C4256 883C
256K x 4 DRAM

FAST-PAGE-MODE EARLY-WRITE CYCLE
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FAST-PAGE-MODE READ-WRITE CYCLE
(LATE-WRITE and READ-MODIFY-WRITE CYCLES)
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{
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“tpC = LATE-WRITE cycle

PRWG = FAST READ-MODIFY-WRITE cycle
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AS4C4256 883C
256K x 4 DRAM

AUSTIN SEMICONDUCTOR, INC.

AAS-ONLY REFRESH CYCLE
(ADDR = AO-A8; WE = DON'T CARE)
= e -

VK T
aoon it 7

[ - - o

CAS-BEFORE-RAS REFRESH CYCLE
(A0-A8, WE and OE = DON'T CARE)

— RP e f——— TR A —— 'RP = ——RAS
\ JTH- ] .
RASY yq = N N
T
RP
™ g . .
<« CPNG| |§S —lCHR ) S S «—!CHR
2 ag VIH- ¢
CAS\ '~ - I

OPEN—,

Tegr Tayr Lyyr t
WHP| | WRH \KE_[;" WRH

Q =

R — — o
WE' 42 s i
VIL, i i

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

VREAD) (FEFRESH]
fruag PP _'Ras

err || Weo o RzH | tonn

L :SE E - OPEN VALID DATA

7
If{-a',] DON'T CARE

[] unpeFINED
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256K x 4 DRAM

ési) AUSTIN SEMICONDUCTOR, INC. AS4C4256 883C

ELECTRICAL TEST REQUIREMENTS

SUBGROUPS
MIL-STD-883 TEST REQUIREMENTS (per Method 5005, Table 1)
INTERIM ELECTRICAL (PRE-BURN-IN) TEST PARAMETERS 2, 8A, 10
~ (Method 5004) _
FINAL ELECTRICAL TEST PARAMETERS 1*,2,3,7*. 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 1,2,8,7,8,9,10, 11
(Method 5005)

* PDA applies to subgroups 1 and 7.

“ Subgroup 4 shall be measured only for initial qualification and afler process or design changes, which may affect input
or oulput capacitance.
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