AUST o( :
M' USTIN SEMICONDUCTOR, IN

AS4C4067 883C
64K x 4 DRAM

DRAM

64K x 4 DRAM

FAST PAGE MODE

AVAILABLE AS MILITARY

1 i
SPECIFICATION PIN ASSIGNMENT (Top View)
« SMD3962-92132
»  MIL-5TD-583 18-Pin DIP
FEATURES
* Indusory standard pincut and timing [ P
+ All inputs, outputs and clocks are fully TTL 3 | . x
compatible o1l 2 1 0o
* Single +5V+10% power supply A ;
»  Low power, 13mW standby: 150mW active, typical opz.3 ILAS
+  Optional PAGE MODE access cycle WES || 4 151 pos
» Refresh modes: RASV-ONLY, CAS\-BEFORE-RAS, and il b
HIDLEN AL E 12| A
« 256-cycle refresh distributed across 4ms aellz 121
+ Specifications guaranteed over full military DRAM el -
lemperature range (-55°C o +125°C) B i _
OPTIONS MARKING el ; ik
+ Timing o = 10
100ns access -10 .
120ns access -12
I50ns access -15
*  Packages
Ceramic MP {300 mil} C No.l41
Cerammic LOC EC Na. 200
Ceramic LCC EA Mo, 201
WOTE: Conbat fectary for oeher puckape oplions,
GENERAL DESCRIPTION
The AS4C406T B83C is a randomly accessed solid-state memoery
conlaining 262,144 bils crganized in a 63,536 1 4 configuration.
The 16 address bits are entered 8 bits at a time using BRAS o latch
the first 8 bits and CASY the lawer 8 bits. If WE\ goes LOW after
duta resches the outpul pins. the output pins are activated and retain = Y
the selected cell daa as long as CAS and OF\ remain LOW ki w
(regardless of WE\ ocr RASY). This late WE\ pulse results in a
READ-MODIFY-WRITE cvele. Data in is latched when WEL
strobes LOW, CASY may be toggled-in by holding RASY LOW 1o B oo
execute several fuster READ, WRITE or READ-MODIFY-WRITE -, O S e .
cycles within the RASY address delined page boundary, Retuning '—'J_ -
RASY HIGH terminates the memory cycle and decreases chip current 3. .- GG
o o reduced standby level. Alse, the chip is preconditioned for the

pext cvele during the RAS\ HIGH ume. Memory cell data is
retained in its correct state by maintaining puwer and executing a
RAS\ (READ, WRITE, RAS\V-ONLY or HIDDEN REFRESH) cycle
5o that all 256 combinations of FASY addresses are executed at least
every dms {regardless of sequence).
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AUSTIN SEMICONDUCTOR, INC. AS4C4067 883C

64K x 4 DRAM

EQUIVALENT FUNCTIONAL BLOCK DIAGRAM
PAGE MODE

WE o Y R | oatam
L / BUFFER

Mk 2 CLOCK
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GEMERATCH
- BUFFEA
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> L
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a1 REFRESH
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L | b4 )
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ADDRESS E R ARHAY
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RAS »——— ZENERATOR e Y

—————n V38

TRUTH TABLE
' ; g ADDRESSES

| FUNCTION RAS | TAS | WE | OF 'R 'c |

| stanaby H | H H H X X High-Z i

READ L L H L ROW | COL | DaaOu |
WRITE (EARLY-WRITE) ¥ L L | X | row | coL Dataln |

[ READ-WRITE 5B k L |H-L-H| L-H | ROW | COL | DaaOutDatain

| PAGE-MODE READ L [H-L-H H L | row | coL |DataOu, Data Out
PAGE-MODE WRITE L |{H-L-H| L Row | COL | Dataln, Dataln |

" PAGE-MODE READ-WRITE [ CED ‘H{H-L-H| L=H | ROW | cOL | DataOui, Dataln |
HAS-ONLY REFRESH L | H X H | ROW | na High-Z

| HIDDEN REFRESH [H-L] L HO| L | Row | coL Data Out
CAS-BEFORE-FASREFRESH | H-L | L H o T X High-Z
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AS4C4067 883C
64K x4 DRAM

és‘y AUSTIN SEMICONDUCTOR, INC.

ABSOLUTE MAXIMUM RATINGS*

Yoltage on any pin relative to Ve e, 2 LAY o +TOW
Storage Temperamme Range ... -B5°C to +150°C

*Stresses greater than those listed under " Absolute Maxd
mum Katings® 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 indl-
cated 1n the operational sections of this specification is not
implied. Exposure to absolute maxinwim rating conditlons

Az CA0AT B

Porwer DISSIpation ... .1 Wate
Lead Temperature [soldering 5 [T <3 T a00-C
Junction Temperature (TI oo 13070
Short Cireuit Dutput CUTTRIE e e G0T0A

for extended periods may affect reliability.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED DC OPERATING CONDITIONS

{Motes: 4, 6, 7) (-55°C = T.:3 £ +125°C; Voo = 5.0V £10%)

FA.RRMETER.I'EDNWTIOH B SYMBOL | HIH_ -‘Ir M.ﬁ.}{ | UNITS | |_ NOTES |
Supply Current from Voo (Active); FAS and m‘s Cycling; e 0 ma 2
tHC 1HG iMIN:I ——— - p—

- Supply Current from Voo (Active, PAGE MODE); RAS = Vi, TAS Cycling; lexcz 65 ma 2
PG =PC MmN )
Supply Current from Voo (Slandby), lees 8 mé

| FASandCAS=Vw
Supply Current from Voo {FTEFF!ESH nﬁE only); locd 70 | mA 2
RAS Cycling, CAS =Vin_ |
Supply Current from Voo (REFRESH, CAS-BEFORE-RAS | lacs 70 mA 2
HAS and TAE Cycling

I_p_umut High Vollage {lox = -Emﬁ}} = T ‘lf’:u— Ed W 1

| Oulput Low Voltage (lou = SmA) Vo | | 0.4 W 1]
Input Leakage I -5 5 pA
Any inpul {0V = Vin = Vec), all other pins = 0V i -5 5 B e

| Output Leakage (0= 'Uo_qT £ Vo) loz -5 5 pA
PARAMETER/CONDITION SYMBOL| MIN | MAX | UNITS | NOTES
Voo Supply ‘u'nlts.l.ga Voo 45 5.5 v
Was Power Supply and Su:jnal Reference Ves | 0.0 ."D.!} W 1
H|gh Level Input Voltage, all inputs 2e Vie | 24 |VockB| V 1
Low Level Input Yollage, all inputs 5 "l:"-IIL. -5 0.8 W 1

CAPACITANCE
PARA-ME.TEH -5."|"M BEI-L MIN MAX | UNITS | NOTES
Input Gapacltanbe AD-AB 3 I;I.‘-n 7 pF 2 .
Input Capacitance: RAS, C'EE WE, GE : Ciz pF 2
Output Capaciltance: DO £ Co | ] pF 2
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ésp AUSTIN SEMICONDUCTOR, INC.

ASA4C4067 883C

64K x 4 DRAM

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
{Motes: 4, 5, 6, 7, 8) (-55°C £ T C = 125°C, VCC = 5.0V =10%)

AC CHARACTERISTICS 10 -12 15

PARAMETER SYM MIN | MAX | MIN | MAX | MIN | MAX | UNITS [ NOTES
Random BEAD ar WRITE cycle tima "RC 180 210 250 ns
AEAD-MODIFY-WRITE cycle time 'RWGC | 245 280 330 ns 20
PAGE-MODE cycle time 'PC 75 80 110 ns 20
Access time from RAS) 'RAC 100 120 180 ns g
Access time from CAS\ : 'CAC 50 60 75 ns 10
FAS! pulse width - 'RAS | 100 [ 10,000 120 [10,000| 150 |10000| ns

CAS\ pulse width ‘CAS 50 |10000| 60 |10,000| 75 |10000| ns

RAS precharge time 'RP 70 80 a0 ns

AAS hold time 'ASH 50 &0 75 ns

RAS to CAS\ delay time 'RCD 25 50 30 &0 35 75 ns 16
CAS\ precharge time ' CPN 15 20 25 ns 20
CAS\ precharge time (PAGE-MODE) ‘CP 15 20 25 ns 11
CAS 1o RAS) set-up time ' CRP 5 5 5 ns

CAS\ hoid time 'CsH | 110 120 150 T
Row address set-up time ' ASR 0 0 0 ns 20
Row address hold time '"RAH | 15 15 20 ns

Column address set-up time ' ASC 0 0 0 ns 20
Column address hold time ' CAH 20 25 25 ns

Column address hold fime referenced to RAS, ' AR 70 80 100 ns

READ command set-up ime 'RCS 0 0 1] ns 20
READ command hold time referenced fo CAS "RCH 0 ] 1] ns a0
BEAD command hold time referenced to RAS, ' RRH 10 10 10 ns

Output disable delay i ' OFF 0 20 | © 20 0 25 ns 12
(Output disable ‘oo 20 20 25 ns 12
Quiput Enable '0E FEN [ 25 30 ng |13 )
WRITE command set-up time 'WCS 0 0 0 ns 14
WRITE command held time ' WCH 35 40 45 ns

WHITE command hold time referenced to BAS\ "WCH a5 100 120 ns

WRITE command pulse width LWP 35 40 45 ns

WHITE command to RAS lead time " RWL a5 40 45 ns

\WRITE command to CAS\ lead time 'CwWL 35 40 45 ns

Data-in set-up time S ‘DS 0 o 1] ns | 1620
Data-in hold time _'DH 35 35 45 ns 15
Data-in hold time referenced to RAS, 'DHR 85 100 120 ns

CAS\ to WRITE delay 'CwWD 70 2} 110 ns 14
RAS\ to WRITE delay ' AWD 125 145 180 ns 14
Transition time (rise or fall} 'T 3 50 3 50 3 50 ns 20
CAS)\ set-up time (CAS-BEFORE-RAS REFAESH) | ' CSH 10 10 10 ns 17
CAS\ hold time {CAS-BEFORE-RAS REFRESH) T CHR 20 25 30 ns 17
Refresh period (256 cycles distributed) ' REFD 4 4 4 _ms- |18
Rafrash period (256 cycles burst) 'REFB 4 4 4 ms 19
RAS\ to CAS\ pracharge time 'RPC 0 0 o ns 20
WE\ set-up time before BAS\ low "WRP 10 10 10 ns  |8,10,11
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&Sp AUSTIN SEMICONDUCTOR, INC.

AS4C4067 883C
64K x 4 DRAM

NOTES

1.
2.

3
4.

o

B, Wi (MAX]) and Vin (MIM) are reference levels for
measuring timing of input signals. Transition Umes
are measurad between Ve and Vis, 16.
7. In addition m meeting the transition rate speciflca-
tion, all input slgnals must ransit between Ve and
Wit {or between Vin and Vil In a monotonic manner.
8. ITAS = Vir or DF = Vin, DQs are High-Z. I TAS =
Vi or OF = VL, DQs may contaln data from the last 17.
valld READ cycle. 18.
8. Assumes that 'RCD = 'RCD (MAX).
10, Assumes that '"RCD 2 '"RCD (MAX).
11. I TAS Is LOW at the falling edge of FAS, DOs will be
maintained from the previous cycle, To initiate a new
eyele and clear the data out buffer, CAS must be 19,
pulsed HIGH for 'CP. Note 8 applies to determine
valld data out.
12, This paramater refers to the time when the outputs
are o longer driven. L 20
13, If OF is taken LOW then HIGH, DOs go open. IF OF is
tied permanently LOW a READ-WRITE or READ-
MODIFY-WRITE operation requires a separate READ
and WRITE cyvcle.
21
A 2-41

All voltapes referenced to Vas.

Specified values are obtalned with the output load
equal to 2TTL loads and 100pF 1o Vas.

This parameter is sampled, Voo = 5 £10%,F = 1 MHaz.
An Initial pause of 100ps is required after power-up
foliowed by any 8 BAS only refresh cycles ar CBR
refresh cycle (WEY held high before proper

device operation is assured.

AC characteristics assume transitdon tiime fTi=5ns.
This parameter s not measured.

14.

13

WS, 'CWTD and "RWD are restrictive operating
parameters in READ-MODIFY-WRITE cycle only. If
WS = BWCS (MIN) the cycle Is an EARLY-WRITE
cyele and the DOs will remain open circuit through-
aut the entire cycle. I 'CWD = "CWL (MIN) and
TRWD = BRWID (MIND, the cyele is a READ-WRITE
and the DQs will contain data read from the selected
address, When performing LATE-WRITE cycle "WCS,
WCWTD and "RWD do not apply.

These parameters are referenced 10 TAR leading edge
in EARLY “WRITE cycles and to the WE leading edge
in LATE-WRITE or REATD-MODIFY-WRITE cycles.
Operatlon within the 'RCD (MAX) limit ensures that
TRAC (MAX] can be met. "RCD (MAX) Is specified as
a reference point only; IF'TRCD is greater than the
specilied 'RCD (MAX) Wimit, then access time is
controlled exclusively by 'CAC,

Enables on-chip refresh and address counters.

A 256-cyele distributed refresh conslsts of an address
location refresh cyele being performed within
15,6255 so that all 256 RAS address combinations are
executed within 4ms (regardless of sequence). Micron
recommends distributed refresh.

A 256-cycle burst refresh consists of refreshing, as
rapldly as minlmum cycle fme allows, all 236 combi-
nations of BAT addresses (repardless of sequence).
The refresh mode must be executed within 4ms.

. This parameter is a “conditlonally” guaranteed

parameter that 1s specified to aid with device
application. It is not directly verified by a specific test
bt is used, with several other parameters, in the
performance verlfication of other attributes.

& HIDDEM REFRESH may also be performed after a

Write cycle. In this case WE = LOW and OFE = HIGH.
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éﬁ) AUSTIN SEMICONDUCTOR, INC.

AS4C4067 883C
64K x 4 DRAM

WAL

AN

WE

READ CYCLE

AL

VALDIDATS, - OFEM S
eE ‘oo

EARLY-WRITE CYCLE
(OE = DON'T CARE)

VAL D DATA

HIGH

H4 DONT CARE

TR UNCEFINED:

SSEUeET BT
B TOVER

[E-Rai b
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AUSTIN SEMICONDUCTOR, INC. AS4C4067 883C

64K x 4 DRAM

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

Im""" —
- I i ol

*Mot required for LATE-WRITE cycle

PAGE-MODE READ CYCLE

7] an care

FH unperren
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64K x 4 DRAM

éSP AUSTIN SEMICONDUCTOR, INC. AS4C4067 883C

PAGE-MODE EARLY-WRITE CYCLE
(OE = DON'T CARE)

[ powT care

Fhl UNDEFED
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AUSTIN SEMICONDUCTOR, INC. AS4C4067 883C

64K x 4 DRAM

RAS-ONLY REFRESH CYCLE
(ADDR = AQ-A7; WE = DON'T CARE)

(7 I .

— W
[y

Lo :F [0
L]

CAS-BEFORE-RAS REFRESH CYCLE
(AO-A7; WE, OE = DON'T CARE)

o L1 4% ] 31 =] p—— L[ 4%
’L}. — —_—
L [
- T
Ay S Lo ] o] et
T
OPEN—
WERE

[
T | o

Ras, -

CAEY o

HIDDEN REFRESH CYCLE 21
(WE = HIGH)
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és,i) AUSTIN SEMICONDUCTOR, INC.

AS4C4067 883C
64K x 4 DRAM

ELECTRICAL TEST REQUIREMENTS

SUBGROUPS

MIL-STD-883 TEST REQUIREMENTS (per Methad 5005, Table I} )
INTERIM ELECTRICAL (PRE-BURN-IN) TEST PARAMETERS 2,84, 10
{Method 5004) ~ )
3 FIMAL ELECTRICAL TEST PARAMETERS 12,3, 7°.8 810 1 [
{Method 50{34]__ .i

GROUP A TEST REQUIREMENTS
{Method 5005)

{Meathod 5005}

GROUP G AND D END-POINT ELECTRICAL PARAMETERS

1,2, 3,4, 7.8 8,10, 11

1,2,3,7, 89,1011

*  PDA applies 1o subgroups 1 and 7. _
** Subgroup 4 shall be measured only for inifial qualification and after procass or design changes, which may affect input

or oulput capacitance.
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