High Performance AS4C256K16F0

256Kx16 /
CMOS DRAM /\\

High Speed 256k16 CMOS DRAM (Fast Page Mode)

PRELIMINARY
| FEATURES

» Organization: 26244 words by 16 bits

512 refresh cycles, 8 ms refresh interval
— RAS-only or CASbefore-RASrefresh

» High speed
— 50/60 ns RASiccess time * Read-modify-write
— 25/30 ns column address access time » TTL-compatible, three-state 1/0
— 14/15 ns CASccess time « JEDEC standard packages

« Low power consumption — 400 mil, 40-pin SOJ

— Active: 715 mW max (4C256K16F0-50) « Single 5V power supply / built-in }, generator
— Standby: 5.5 mW max, CMOS I/O

» Fast page mode

| PIN ARRANGEMENT | PIN DESIGNATION
SOJ

vee L 1~ 40L_1 GND Pin(s) Description

1100 ] 2 391 /015

/o1 — 3 381 /014

102 3 a 373 1013 A0 to A8 Address Inputs

/03 — 5 36— /012

Vee C=6 © 357 GND RAS Row Address Strobe

04 ] 7 © 341 /011

os =3 & U 337 o1 /00 to /015  Input/Output

/106 C 19 w 32[1 /09 OE 0utput Enable

/o7 10 & 31— 108

NC CJ11 O 30— NC UCAS Column Address Strobe, Upper Byte

NC 12 & 291 LCAS

WE 13 & 281 UCAS LCAS Column Address Strobe, Lower Byte

RAS 14 271 OE — -

NC 15 26— A8 WE Read/Write Control

A0 16 251 A7

Al 17 241 A6 Vee Power (+5V+ 10%)

A2 |18 231 A5

A3 19 221 A4 GND Ground

Vee 120 211 GND
| SELECTION GUIDE

Symbol 4C256K16F0-50  4C256K16F0-60 Unit

Maximum RASAccess Time dac 50 60 ns
Maximum Column Address Access Time aat 25 30 ns
Maximum CASAccess Time dac 14 15 ns
Maximum Output Enable (OFAccess Time deA 14 15 ns
Minimum Read or Write Cycle Time rE 85 110 ns
Minimum Fast Page Mode Cycle Time pct 30 35 ns
Maximum Operating Current ck1 130 110 mA
Maximum CMOS Standby Current cds 1.0 1.0 mA

ALLIANCE SEMICONDUCTOR
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| FUNCTIONAL DESCRIPTION

The AS4Q@56K16F0 is a high perforamce 4 megabit Refresh on the 512 address combinations of AO to A8 dur-
CMOS Dynamic Random Access Memory (DRAM) orgaing an 8 ms period is accomplished by performing any of the
nized as 262,144 words by 16 bits. The AS4C256K16FO0 fisllowing:

fabricated with advanced CMOS technology and designed
with innovative design techniquesstdting in high speed,
extremely low power and wide operating marginscethgo- » Hidden refresh cycles

nent and system levels. » CAS-before-RASrefresh cycles

The AS4C256K16F0 features a high speed page mode oper- .
S : . ; . * Normal read or write cycles

ation in which high speed read, write and read-write are per-

formed on any of the 512 16 bits defined by the column The AS4C256K16F0 is avaible in a standard0-pin plas-

address. The asynchronous column address uses tianSOJ packages compatible with widely available auto-

extremely short row address capture time to ease the systeated testing and insertion equipment. System level

level timing constraints associated with multiplexedeatures include single power supply of 5\0% tolerance

addressing. Output is tri-stated by a column address stradred direct interface with TTL logic families.

(CAS) which acts as an output enable independent of.RAS

Very fast CASto output access time eases system design.

» RAS-only refresh cycles

| LOGIC BLOCK DIAGRAM

2
e B —
Vee — P ﬁg < COLUMN DECODER DATA
Fe /O k—> 1/00to 1015
GND —p il BUFFER
18 € SENSE AMP K>
A0 05
Al :: i @ OE
— RAS CLOCK A2 —p o 512512x16
RAS P GENERATOR S :: 2 § N ARRAY
7 R —
N 2 (4,194,304)
A6 :: DDC 8 B
E A7 o
CAS <
UCAS —P GENERATOR A8 — SUBSTRATE
o5 — t 1
WE CLOCK
WE »| GENERATOR
RECOMMENDED OPERATING CONDITIONS T,=0°Cto+70°C
a
Parameter Symbol Min Typ Max Unit
Vee 45 5.0 5.5 v
Supply Voltage
GND 0.0 0.0 0.0 \%
V|H 24 - VCC \
Input Voltage
Vi 0.5 - 0.8 Vv

TV”_ min -3.0V for pulse widths less than 5 ns.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Unit
Input Voltage \h -1.0 +7.0 \
Input Voltage (I/Os) Yo -1.0 Vec+ 0.5 \Y,
Power Supply Voltage e -1.0 +7.0 \Y,
Operating Temperature oPRrR 0 +70 °C
Storage Temperature (Plastic) sTG -55 +150 °C
Soldering Temperature Time TsoLDER - 260x 10 oC x sec
Power Dissipation B - 1 w
Short Circuit Output Current olt - 50 mA

NOTE: Stresses greater than those listed uAdesolute Maximum Ratingeay cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions outside those indicated in the operational sections of this
specificdion is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS (Vce =5+ 10%, GND = 0V, = 0°C to +70°C)

-50 -60
Parameter Symbol Test Conditions Unit  Notes
Min Max Min Max

0V <V, < +5.5V
Input Leakage Current il Pins Not Under Test = OV -10.0 +10.0 -10.0 +10.0 pA

Doyt Disabled,
0V < Vgt < +5.5V

RAS, UCAS, LCAS, Address Cycling;

Output Leakage Current ol -10.0 +10.0 -10.0 +10.0 pA

Operating Power

Supply Current loct tre=min =2 B o mA 12
TTL Standby Power Supply | Rag=UCAS=LCAS= Vi, - 20 - 20 mA
Current
Average Power Supply RAS Cycling, UCAS=LCAS =V,
Current, RASRefresh Mode lecs trc = Min 130 - . M 1
Fast Page Mode Average | RAS=V, , UCAS=LCAS, _ 70 _ 65 mA 12
Power Supply Current cca Address Cycling:gc = min ’
CMOS Standby Power _ _ _
Supply Current lces RAS=UCAS=LCAS= V- 0.2V - 1.0 - 1.0 mA
CAS-before-RASRefresh lecs R—Ksz UC"KSL_C"KS Cycling; _ 130 _ 110 mA 1
Power Supply Current trc = mMin

VOH IOUT =-5.0 mA 2.4 = 2.4 = V
Output Voltage

VOL IOUT =4.2mA — 0.4 — 0.4 V

Shaded areas contain advance information.
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AC PARAMETERS COMMON TO ALL WAVEFORMS (Vce = 5V+10%, GND = 0V, = 0°C to +70°C)
-50 -60
Std Symbol Parameter Unit Notes
Min Max Min Max
trpc RAS Precharge to CASlold Time 5 = 5 = ns
trc Random Read or Write Cycle Time 85 = 110 = ns
trp RAS Precharge Time 30 = 40 = ns
tras RAS Pulse Width 50 10K 60 10K ns
tcas CAS Pulse Width 8 10K 12 10K ns
treD RAS to CASDelay Time 15 35 20 45 ns
trRAD RAS to Column Address Delay Time 15 25 15 30 ns
trRsH CAS to RASHold Time 10 - 15 - ns
tcsH RAS to CASHold Time 50 = 60 = ns
tcrp CAS to RASPrecharge Time 5 - - ns
tasr Row Address Setup Time 0 = 0 = ns
tRAH Row Address Hold Time 9 = 10 = ns
tr Transition Time (Rise and Fall) 3 50 3 50 ns 4,5
tREF Refresh Period = 8 = 8 ms 3
trRAL Column Address to RASead Time 25 = 30 = ns
tcp CAS Precharge Time 9 - 10 - ns

Shaded areas contain advance information.

READ CYCLE (Ve = 5V+10%, GND = 0V, T = 0°C to +70°C)
-50 -60

Std Symbol Parameter Unit Notes
Min Max Min Max

traC Access Time from RAS = 50 = 60 ns 6

tcac Access Time from CAS - 14 - 15 ns 6,13

tan Access Time from Address - 25 - 30 ns 7,13

tAR Column Add Hold from RAS 30 - 40 - ns

trcs Read Command Setup Time 0 = 0 = ns

trRcH Read Command Hold Time to CAS 0 - 0 - ns 9

trRRH Read Command Hold Time to RAS 0 = 0 = ns 9

torr Output Buffer Turn-Off Time 0 13 0 15 ns 8,10

Shaded areas contain advance information.
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WRITE CYCLE (Vce = 5v+10%, GND = 0V, ;= 0°C to +70°C)
-50 -60

Std Symbol Parameter Unit Notes
Min Max Min Max

tasc Column Address Setup Time 0 = 0 = ns

tcaH Column Address Hold Time 9 10 ns

twes Write Command Setup Time 0 = 0 = ns 11

tweH Write Command Hold Time 9 = 10 = ns 11

twp Write Command Pulse Width 9 = 10 = ns

trwiL Write Command to RAgead Time 12 = 15 = ns

tewL Write Command to CASead Time 11 = 15 = ns

tps Data-In Setup Time 0 = 0 = ns 12

toH Data-In Hold Time 9 = 10 = ns 12

Shaded areas contain advance information.

READ-MODIFY-WRITE CYCLE (Vce = 5v+10%, GND = 0V, ;= 0°C to +70°C)
-50 -60
Std Symbol Parameter Unit Notes
Min Max Min Max
trwe Read-Write Cycle Time 130 = 150 = ns
trwD RASto WEDelay Time 70 = 80 = ns 11
tcwp CASto WEDelay Time 35 - 40 - ns 11
tawp Column Address to WBelay Time 50 = 55 = ns 11

Shaded areas contain advance information.



AS4C256K16F0

FAST PAGE MODE CYCLE

|
A

(Vce = 5V+10%, GND = 0V, = 0°C to +70°C)

-50 -60
Std Symbol Parameter Unit Notes
Min Max Min Max
tpc Reador Write Cycle Time (Fast Page) 30 - 35 - ns 14
tcpa Access Time from CA®recharge = 30 = 35 ns 13
tcp CAS Precharge Time (Fast Page) 9 - 10 - ns
tprWC Fast Page Mode RMW Cycle 70 = 80 = ns
tcrw Page Mode CA®ulse Width (RMW) 50 = 50 = ns
traSP RAS Pulse Width 50 100K 60 100K ns
Shaded areas contain advance information.
REFRESH CYCLE (Ve = 5V+10%, GND = 0V, T = 0°C to +70°C)
-50 -60
Std Symbol Parameter Unit Notes
Min Max Min Max
tcsr CAS Setup Time (CASefore-RAS 5 = 5 = ns
tcHR CASHold Time (CASbefore-RAS 10 - 10 - ns
trpc RAS Precharge to CASlold Time 5 = 5 = ns
tepr (C%I-Dbreefcoﬁz%?sl(r:noeunter Test) e e ns
Shaded areas contain advance information.
OUTPUT ENABLE (Ve = 5V+10%, GND = 0V, T = 0°C to +70°C)
-50 -60
Std Symbol Parameter Unit Notes
Min Max Min Max
terz CASto Output in Low Z 3 = 3 = ns 8
tRoH RAS Hold Time Referenced to OE - 10 - ns
toea OE Access Time = 14 = 15 ns
toED OE to Data Delay 14 - 15 - ns
togz Output Buffer Turnoff Delay from OE = 14 = 15 ns 8
toEH OE Command Hold Time 10 - 10 - ns

Shaded areas contain advance information.
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NOTES
1. lcctw lecs lcca and kcgdepend on cycle rate.
2. lcciand kcadepend on output loading. Specified values are obtained with the output open.
3. Aninitial pause of 20Qs is required after power-up followed by any 8 R&@les before proper device operation is achieved. In
the case of an internal refresh counter, a minimum of 8-6&8re-RASinitialization cycles instead of 8 RAScles are required.
8 initialization cycles are required after extended periods of biawuticlocks (greater than 8 ms).
4. AC Characteristics assumge=t 5 ns. All AC parameters are measured with a load equivalent to two TTL loads and 100 pF,
VL (min) = GND and \{j (max)< Ve
5. V| (min) and \{| (max) are reference levels for measuring timing of input signals. Transition times awweddaetween )4 and
VL.
6. Operation within thegi-p (max) limit insures thaiiy- (Mmax) can be metgtp (Max) is specified as a referenagnt only. If igep
is greater than the specifiggdp (max) limit, then access time is controlled exclusivelydyet
7. Operation within thegiap (Max) limit insures thagiac (Max) can be metghp (Max) is specified as a reference painly. If tgap
is greater than the specifigghh (max) limit, then access time is controlled exclusively fy. t
8. Assumes three state test load (5 pF and £B8Bevenin equivalent).
9. Either gcp Or trry Must be satisfied for a read cycle.
10. torp(max) defines the time at which the output achieves the open circuit condition; it is not referenced to output voltage levels.
11. tycs twen trwps towp and kywp are not restrictive operating parameters. They are included in the datasheet as electrical charac-
teristics only. If {5 = tyys (Min) and yyy = tyy (Min), the cycle is an early write cycle and data out pins will remain open circuit,
high impedance, throughout the cycle g = trwp (MIiN), towp = tewp (Min) and ko = tawp (MiN), the cycle is a read-write
cycle and the data out will contain data read from the selected cell. If neither of the above conditicfieds gaicondition of the
data out at access time is indeterminate.
12. These parameters are referenced to @A8ing edge in early write cycles and to Vé&ding edge in read-write cycles.
13. Access time is determined by the longesg@htor tcac Of topa
14. tygc 2 tepto achievegc (min) and gpa (Max) values.
15. These parameters are sampled and not 100% tested.

| KEY TO SWITCHING WA/EFORMS

Undefined Output

Don't Carelnput % Rising Input x& Falling Input



AS4C256K16F0

|
A

TIMING WAVEFORM OF READ CYCLE

< tre >
e tRas ————————>
[ tReb — ™% trRsy ™ trp >
RAS \ \
«—————  IcsH
"’tCRP — tasc <+ tean
e tres (17) «— fcas —¢
UCAS, LCAS / | Y
— | R
e— traD > trAL —>
tASR |1—><—>| tReH |
Address ¥ Row Address Col Address |
— tRRH
treH
WE 7777777777777 LM
- |‘—> trRoH
GE Xl h ) X M XM I I immy 2777277777777
le—— TraC ! > "7 foez
[—— tan —> oo torr
s ‘_.| > fcac
110 X Data Out |
TIMING WAVEFORM OF UPPER BYTE READ CYCLE
I|<7‘ tRAs e | trp ‘!
RAS

le— TrcD —>— tpgy —
|e—————— tcsH —_— tcrp

|<—> tcrp teas

|<—> tcrp
LCAS [ 7] AM T T]TTH !

tRAH
tRAD tRAL [

t t ] t
ASR |<-> ASC { ‘cAH

Address X Row X~ X Column X

UCAS

+«—> lrcH
tRCSI tRRH

WE 7722722727772 A1NIIH Y

< > tROH
OE V227777777777

toea

trac

| toez

teac
terz torF

Upper I/O Data Out }

Lower I/O
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TIMING WAVEFORM OF LOWER BYTE READ CYCLE

tre

i‘i tras I trp I
RAS
l«— trcD —>|<— trRsH —
le—— fcsH Y <—>‘ terp
|<—> tCRP tCAS
LCAS
|<—> tcrp(9)
UCAS 7777 N Y
tRAH tasc
tRaAD tRAL
tasr |<-> <—>-| tean
Address X Row ¥ Column X
] e ]
WE 777777 L T Y
trRoH
OE L7777
Upper 11O
toea
tRac t
le—— tan — OEz
tcac
toLz l:_,—> torF
Lower I/O ) Data Out }
TIMING WAVEFORM OF EARLY WRITE CYCLE
tre
tras trp
RAS \ / \
D — oYY
tRsH
|<—tcRp trep tcas
UCAS, LCAS / [ [T
e——  traD tRAL
tasc
tAsr |<—><—>| tRAH — tcan —*
Address X Row Address) )¢ Col Address
tewL
R — "]
twp
twes twen —"
. |
tos ,| le [«—— thpy —|
110 { Data In
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TIMING WAVEFORM OF UPPER BYTE EARLY WRITE CYCLE

RAS

Address

WE
OE

Upper 11O
Lower I/O

tras

tre

tasr le—— trAD
tRAH |

]

tRaL 4

¥ Row Address X

X Column Addres¥

tasc

le—— trcD

tcan

trRsH

tesH

terp

tcas terp

terp

r<—>

l«— trRPC

MM

tewL

DANNNNNNNNN

twen

twes

tRwL

twp

1772772272777

Ips »

I

ton

Data In

TIMING WAVEFORM OF LOWER BYTE EARLY WRITE CYCLE

Address

WE
OE
Upper 1/O

Lower I/O

tre

tras

le— tRAD

tAsr |<—><—>| trAH

tRAL

X Row Address X

Column Addres§

terp

|

tasc

tean

trep

tesh

|<—>t

CRP

—

twes

AAAMMHIIIMIINIEIDDDDD(((((WWOW]|GN

trRsH

teas

tcrp

[—

[—>

fRwiL
cwL ———>

twen

i

toH

¥ Dataln X

10
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TIMING WAVEFORM OF WRITE CYCLE

AS4C256K16F0

(OE Controlled)

Address

WE

OE

110

tras I

tesh
tRsH
|<_tcRp treD tcas
_/ w
tRAD tasc
tasr |4—><—>| tRAH l— toan
¥ Row Address ¥ )¢ Col Address Y
e— tRwL
twp
toen
7772777777777 AL AMHHHHTTj jii;ijjbj,a,
toep tos
- oy ———
- Data In

TIMING WAVEFORM OF UPPER BYTE WRITE CYCLE

(OE Controlled)

q
wn

Address

WE

OE

m

Upper 11O

Lower I/O

tAsr |<—>

tre

trRAs

l«— trRAD

<—>-| tRAH

tRAL

¥ Row Address X

Column Addresg

tesh

|<—tCRP —

le—— trep

|
trRsH

tasc

| tcan

W

tcrp(9)

|<—> tcrp

trpC

A

2222222227270

tewL

fRwiL
twp

toEH

\

tps |<—><—>| ton

AN\

L2777

L AIMHIHIHIIMEIEEEEEEDSS— IS

/

\

{X Data In X

4—»' toep

{

/

\

11
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TIMING WAVEFORM OF LOWER BYTE WRITE CYCLE

(OE Controlled)

tre
tras | trp
RAS \ I \
~<—RAD ——
tasr ’4—»
tRAH I tRAL
Address X Row Address X Column AddresK
trep o teas
tesh
|<—tCRP — tacs fe—> [«— tRsH |<—> terp
LCAS _/
|<—> tcrp l—— tRPC—P-l
UCAS Ty . T
fRwiL
twp
WE 0777777777777
toen
OE 7 L T T T T I T R
Upperl/O ) {
tos toH
_ower 1/0 ) {X DataIn X
TIMING WAVEFORM OF READ-MODIFY-WRITE CYCLE
trwe
tras I trp
RAS \ - / \
’47 tcrp > trep »le ct/:eZH
tesh
UCAS, / A 2]
LCAS tar
tRAL
l—tRAD tasc
tasr |<—><—>| tRAH tean
Address X Row Address Col Address |
trwp | trwe
tawp tewl
tres > tewp »le ,i twp
tors OED
OF 1) - ; I I I T T iy /
trac o
l—>| fcac bs
4_.| teLz l tDH —>|
o) {Y Data Out X Dataln

1

2
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TIMING WAVEFORM OF UPPER BYTE READ-MODIFY-WRITE CYCLE

tRwe
tras I trp
RAS
tesh
trep tcas
] tere trRsH } tcrp
UCAS
|<—> terp ‘—>| trpc
LCAS ALY
tAsr & e tRAL
‘ <~ traH ~— tcan
Address X__ Row X ) Columln Alddress)( |
trRwp tewl
tawp tRwL
tres i ~— fowo ——— - twp
WE o | toms V.
OE
toep |~ [~tos
Upper Input
terz ] Data In
teac
- tan -
l—— trac (13) = |« toez
Upper Output )
Data Out j_r/ toeD
Lower Input {
Lower Output
Data Out

13
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TIMING WAVEFORM OF LOWER BYTE READ-MODIFY-WRITE CYCLE

trRwe >
tRas 'I trp >
RAS N
|__> tcrp <_>| trpc
UCAS 7 LIt
tesh
e—— trcp —>+———  tcas —_—
|<—> tcrp e———— TrsH I terp >
traD trAL
tAsr ’4—» tacs > - CAH
<—>| tRAH t
Address X _Row ¥ ) Columln Alddress)( E
trRwp Mewl
ItAWD | tRwL
tres I tewo I twp
WE . Vi
= toea
OE
Upper Input (tOED
Upper Output .
Data Out—
toep ‘-’I = ps
Lower Input { J( )_(
tR|/ic_ -~ > Data In
teac
terz <—>|/_\ M oz
Lower Output (T

14



AS4C256K16F0

|
A

TIMING WAVEFORM OF FAST PAGE MODE READ CYCLE

< trasp > trp »
RAS | | |
e tcsh N trRsH
tcrp  |—rt— trcp ) I tcas tcp tpc I
UCAS, / 0\ a7/ ] A4
LCAS
le— 1t
le— traD RAL ——
tasr ] 4—>| tRA:’| ->| tIASC [ [+ !:C; ‘ —>|
Address Row X Col Addres¥ X Col Addregs ~ YCol Addres¥
|<_> tFe|<:s treH |<—> tres o tren 'RRH
WE 77777777777 k N s
toea toea (53)
l—— trAC torz
t,
tepa
/o Gy M
TIMING WAVEFORM OF FAST PAGE MODE BYTE READ CYCLE
I tRasP I | trp
RAS
tesh tRsH ™l ItCRP
UCAS terp l*—*‘- trep = tcas teas ———{ tchs
tcp trc  —
tec
| tcrp tcas tep | trpc
LCAS 7
+ | tran tcan RAL
tasr "_"\—‘ trAD t,:sc_—‘ o tasc I . tcan |
Address X Row X_X__Column 1 )K Column 2 X Columnn
U

|‘ tres
tres trRcH | tres -] treh (18)
WE 7Z77F \ T

| toea (= loEa |- toea
OE ’L W
‘ teac [
terz = =
tan torr
tepa i foez
Upper /O {OX_Data Out 2
le—tan tan |
~— trac tepa I
teac torr teac > |= torr
teiz - |,4_\ toez torz = = ~—J toez
Lower I/O ) ) -
Data Out 1 Data Out n

15



AS4C256K16F0

|
A

TIMING WAVEFORM OF FAST PAGE MODE EARLY WRITE CYCLE

trasP
trRAH e— tRwL —
tcrp le—— 1trcD — le— tpc |
“ tesh »] ASC <« > tcan
e lcas 4>‘ — > :wcs » lep < > tRsH
UCAS, _ / N/ N\ A\ [
LCAS < tar » tRAL
tAsr I tRAD
Address X Row addres3 Col address Col Addres§ ¥ Col Address
—
t,
7E. MIMi 7/

thor > toep
tbs |<—> » o N
110 X Data In )¢ X Data In )¢ X Data In X
TIMING WAVEFORM OF FAST PAGE MODE BYTE EARLY WRITE CYCLE
S I trasp I | trp
RAS
tesh | t
tcRA=—1=— trop 4>F—" tcas tiig | lcrp
UCAS
|——> tep [a— tcp
trc tpc
|<—{ tcrp tcas ~— trpc
LCAS T
<—>1 tRAD t 1,
| [ tRan -] tean = tcan — <——‘RAL tcan
tAsR | I tasc fe—= tasc [ asc | |
Address — XRow X_X_ Column 1 Column 2 X ¥ Column n¥X
!tRWL
tweH tweH tweH
twes [—] twes ~ |=twcs
twp EWP twp
towe towL towe
WE I YN VN V0
OE
‘ ‘ tos }<->l<—’{ toH ‘
Upper I/O X_DataIn 2 X
tps | ~L——{ ton tos | = toH
Lower I/O X, X X
L patalni T DataInn

16
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TIMING WAVEFORM OF FAST PAGE MODE READ-MODIFY-WRITE CYCLE

trasP trp
RAS
trrWC
tesh >
» trep I tcas tcp |<—— tcrp
UCAS, \ /\ /\ [7]
LCAS | tRaD .
tasr [+—>—> tRaH RAL
| <—>| tcan <—>| tcan = Tcan —>|
Address Row Ad(} Col Ad )¢ X Col AdY Y Col Address X
}‘7 trwD —— tow I trwL
tres 4>‘ [+ tcwp - + towp * l tewp se—> fowl
+—tawD —> r tawp —>U twp
WE \_/ _/
toea |<—><—>| toez \—J/‘—> toep |<—> toea
OE ) | \_|
taa <—>| toH
trac > | l tps tos [« —1—> tcpa
> » ¢ ez
teac
I\
v,

110

TIMING WAVEFORM OF CASBEFORE-RASREFRESH CYCLE

Data Out

DataIn}—{Y| X ¥ Data In
Data Out

Data Out

(WE =A9 = V|H or V”_)

tre

trAS

|
|
RAS / \ /
[+— tRpc —— terr 4‘
tep
e Icsr
UE?AS’S / \ %0
<—>| torr
/10 }
TIMING WAVEFORM OF RASONLY REFRESH CYCLE (WE=0OE=V|yorV,)
tre
trAS I trp
RAS \ ( |
tcrp |<—>| tRPC
UCAS, 777777777777 \ /
LCAS tasr i tRAH
Address )¢ Row Address )¢

17
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TIMING WAVEFORM OF FAST PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

&
wn

Address

WE

OE

Upper Input

Upper Output

Lower Input

Lower Output

| tRasP i | trp
t
CSH
trep e thgy  —]
terp = [e————— tcas ~— tcas | || terp
~—terwC —
tcp + = tcp
— trAL «l—»
trAD tean ||~ tean fean
tRaH tawp tawp
tasr > |~ tasc | tasc = tasc | |
:K‘F?C)' c1¥X X_C2 Cn
tawp fRwiL
tres »‘ tewp tewp CWD
trwp = fewe > [ towe > [« tew
‘ twp [ twp twe
}—-—‘ toea > |« toea +| |~ toea
toep »‘ toH t0|le
tos 65
|
D lt In 1. Data |
ata In t ata In n
trac | CcPA
tan | toEz ta toez
tcac (= | teac
> EtCLZ terz
Data Out n
Data Out 1 toen ton
tbs ~
< )< |
L
tepa Data In 2
tan | toez
teac ||
-] [:\tCLZ
—
S

18



AS4C256K16F0

|
A

TIMING WAVEFORM OF HIDDEN REFRESH CYCLE (READ)
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A

TIMING WAVEFORM OF CAS BEFORE RASREFRESH COUNTER TEST CYCLE
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AS4C256K16F0

CAPACITANCE 1°

(f=1 MHz, T,= Room Temperature,d& = 5V+10%)

Parameter Symbol Signals Test Conditions Max Unit
Cini A0 to A8 Vi, = 0V 5 pF
Input Capacitance RAS, UCAS, [CAS
Cinz WE, OF Vi, = 0V 7 pF
1/0 Capacitance o /00 to 1/015 Vih = Vout = OV 7 pF
| ORDERING CODES
Package \ RASAccess Time 50 ns 60 ns

Plastic SOJ, 400 mil, 40-pin

AS4C256K16F0-50JC

AS4C256K16F0-60JC

Shaded areas contain advance information.

PART NUMBERING SYSTEM

AS4C 256K16 FO

—XX

X C

DRAM Prefix Device Number

Fast Page Mode RAE&cess Time

Package: J = Commercial Temperature
SOJ 400 mil

Range, 0°C to 70 °C
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AS4C256K16F0

REPRESENTATIVES AND DISTRIBUTORS

DOMESTIC REPS
ALABAMA

Concord Component Reps
190 Lime Quarry, Suite #102
Madison, AL 35758

(205) 772-8883

ARKANSAS

Southern States Marketing
1702 N. Collins Blvd., Suite
#250

Richardson, TX 75080
(214) 238-7500

CALIFORNIA
North:

Brooks Technical Group
883 N. Shoreline Blvd.
Mountain View, CA 94043

(415) 960-3880
South:

Action Technical Sales
2137 Newcastle Avenue
Cardiff, CA 92007-1824
(619) 634-1488
Competitive Technology
16253 Laguna Canyon Road
Suite #160
Irvine, CA 92718.
(714) 450-0170

COLORADO

Technology Sales
1720 South Bellaire Street
Suite #910
Denver, CO 80222
(303) 692-8835

CONNECTICUT

Kitchen & Kutchin Associates

154 State St.

North Haven, CT 06473
(203) 239-0212

DELAWARE

Electro Tech

621 E. Germantown Pike,

Suite #202

Norristown, PA 19401-2454
(610) 272-2125

FLORIDA

Micro-Electronic Components
Corp.

400 Fairway Drive, Suite #107

Deerfield Beach, FL 33441
(954) 426-8944

Micro-Electronic Components
Corp.

822 Riverbend Blvd.

Longwood, FL 32779
(407) 682-9602

Micro-Electronic Components
Corp.

10637 Harborside Drive, North

Largo, FL 34643
(813) 393-5011

GEORGIA

Concord Component Reps
6825 Jimmy Carter Blvd. 1303
Norcross, GA 30071

(770) 416-9597

HAWAII

Brooks Technical Group

883 N. Shoreline Blvd.

Mountain View, CA 94043
(415) 960-3880

IDAHO

ES/ Chase
6655 SW Hampton, Suite #120
Tigard, OR 97223

(503) 684-8500

ILLINOIS

El-Mech
3511 N. Cicero Avenue
Chicago, IL 60641

(312) 794-9100
CenTech
3751 Pennridge Dr., Suite #107
Bridgeton, MO 63044

(314) 291-4230

INDIANA

CC Electro Sales

1843 N. Meridian Street

Indianapolis, IN 46202-1411
(317) 921-5000

KANSAS

CenTech

10312 East 63rd Terrace

Raytown, MO 64133
(816) 358-8100

KENTUCKY

CC Electro Sales

1843 N. Meridian Street

Indianapolis, IN 46202-1411
(317) 921-5000

LOUISIANA

Southern States Marketing
13831 NW Freeway, Suite #151
Houston, TX 77040
(713) 895-8533
Southern States Marketing
1702 N. Collins Blvd., Suite
#250
Richardson, TX 75080
(214) 238-7500

MAINE

Kitchen & Kutchin Associates
87 Cambridge Street
Burlington, MA 01803

(617) 229-2660

MARYLAND

Chesapeake Technology
3905 National Drive, Suite #425
Burtonsville, MD 20866

(301) 236-0530

MASSACHUSETTS

Kitchen & Kutchin Associates
87 Cambridge Street
Burlington, MA 01803

(617) 229-2660

MICHIGAN

Enco Group

799 Industrial Court

Bloomfield Hills, MI 48302
(810) 338-8600

MINNESOTA

D.A. Case Associates
4620 W. 77th Street Suite #250
Minneapolis, MN 55435

(612) 831-6777

MISSOURI

CenTech
3751 Pennridge Dr., Suite #107
Bridgeton, MO 63044

(314) 291-4230
CenTech
10312 East 63rd Terrace
Raytown, MO 64133

(816) 358-8100

MISSISSIPPI

Concord Component Reps
190 Lime Quarry, Suite #102
Madison, AL 35758

(205) 772-8883

MONTANA
ES/Chase
6655 SW Hampton, Suite #120

Tigard, OR 97223
(503) 684-8500

NEBRASKA

CenTech

10312 East 63rd Terrace

Raytown, MO 64133
(816) 358-8100

NEVADA

Brooks Technical Group

883 N. Shoreline Blvd.

Mountain View, CA 94043
(415) 960-3880

NEW HAMPSHIRE

Kitchen & Kutchin Associates
87 Cambridge Street
Burlington, MA 01803

(617) 229-2660

NEW JERSEY

ERA Associates
354 Veterans Memorial Hwy
Commack, NY 11725
(800) 645-5500
Electro Tech
621 E. Germantown Pike
Suite #202
Norristown, PA 19401-2454
(610) 272-2125

NEW YORK

ERA Associates

354 Veterans Memorial Hwy

Commack, NY 11725
(516) 543-0510

Tri-Tech Electronics

1043 Front Street

Binghamton, NY 13905
(607) 722-3580

Tri-Tech Electronics

349 W. Commercial Street

Suite #2585

East Rochester, NY 14445
(716) 385-6500

NORTH CAROLINA

Concord Component Reps
10608 Dunhill Terrace
Raleigh, NC 27615

(919) 846-3441

NORTH DAKOTA

D.A. Case Associates
4620 W. 77th Street Suite #250
Minneapolis, MN 55435

(612) 831-6777

OHIO

Midwest Marketing Associates
5001 Mayfield Road Suite #319
Lyndhurst, OH 44124

(216) 381-8575
Midwest Marketing Associates
30 Marco Lane
Dayton, OH 45458

(513) 433-2511

OKLAHOMA

Southern States Marketing

1702 N. Collins Blvd., Suite
#250

Richardson, TX 75080
(214) 238-7500

OREGON

ES/Chase
6655 SW Hampton, Suite #120
Tigard, OR 97223

(503) 684-8500

PENNSYLVANIA

Electro Tech
621 E. Germantown Pike
Suite #202
Norristown, PA 19401-2454
(610) 272-2125
Midwest Marketing Associates
5001 Mayfield Road Suite #319
Lyndhurst, OH 44124
(216) 381-8575

RHODE ISLAND

Kitchen & Kutchin Associates
87 Cambridge Street
Burlington, MA 01803

(617) 229-2660

SOUTH CAROLINA

Concord Component Reps
10608 Dunhill Terrace
Raleigh, NC 27615

(919) 846-3441

SOUTH DAKOTA

D.A. Case Associates
4620 W. 77th Street
Suite #250
Minneapolis, MN 55435
(612) 831-6777

TENNESSEE

Concord Component Reps
190 Lime Quarry, Suite #102
Madison, AL 35758

(205) 772-8883

TEXAS

Southern States Marketing
400 Anderson Lane
Suite #118
Austin, TX 78752
(512) 835-5822
Southern States Marketing
13831 NW Freeway
Suite #151
Houston, TX 77040
(713) 895-8533
Southern States Marketing
1702 N. Collins Blvd.
Suite #250
Richardson, TX 75080
(214) 238-7500

UTAH

Charles Fields & Associates

103 East 650 North

Bountiful, UT 84010
(801) 299-8228

VERMONT

Kitchen & Kutchin Associates
87 Cambridge Street
Burlington, MA 01803

(617) 229-2660

VIRGINIA

Chesapeake Technology
3905 National Drive
Suite #425
Burtonsville, MD 20866
(301) 236-0530

WASHINGTON

ES/ Chase

12025 115th Avenue NE

Suite #200

Kirkland, WA 98034
(206) 823-9535

WEST VIRGINIA

Chesapeake Technology
3905 National Drive
Suite #425
Burtonsville, MD 20866
(301) 236-0530

WISCONSIN

D.A. Case Associates
4620 W. 77th Street
Suite #250
Minneapolis, MN 55435
(612) 831-6777

WYOMING

Technology Sales
1720 South Bellaire Street
Suite #910
Denver, CO 80222
(303) 692-8835

INTERNATIONAL
REPS

AUSTRALIA

ACD

14 Melrich Road, Unit 1

Bayswater, Victoria 3153
+61-3-9762-7644

R&D Electronics

4 Plane Tree Avenue

Dingley, Victoria 3172
+61-3-9558-0444

CANADA

Neutronics Components Ltd.

320 March Road, Wuite 501

Kanata, Ontario K2K 2E2
(613) 592-9540

EUROPE

Britcomp Sales Ltd.

1 Brooklands Road

Weybridge, Surrey

KIT13 0SD England
+44-1932 347077
+44-1932 346256

Munich, Germany
+49-894488496

Athismons, France
+33-1-69387678

interACTIVE

Epos House

263 Heage Road

Ripley, Derbyshire

DES 3GH England
+44-1773-740263

Ramtec Int’'l B.V.

Holland, Spain, Italy

Belgium, Hungary, Russia
+31-2526-21222

HONG KONG

Eastele Technology, Ltd.

Al6, 6/F,

Proficient Ind Centre

6 Wang Kwun Road

Kowloon Bay
+852-2798-8860

INDIA

Priya Electronics
San Jose, CA USA
(408) 954-1866
Satcom Sales and Services
201/2, 2nd Floor,
Azam Complex
Shivam Road, Baghamberpet
Hyderabad 500 013
+91-40-761-4675
ISRAEL

Eldis Technologies

36 Kehilat St.

Herzlia 46382 Israel
+972-9-562-666

JAPAN

Bussan Micro Electronics Corp.

Sowa Gotanda Bldg.

7-18, Higashi Gotanda

2-Chome

Shinagawa-ku, Tokyo 141
+81-3-5421-1730

Rohm Corporation

R&D Division/

Advanced Tech 21-

Saiin Mizosaki-cho Ukyo-ku

Kyoto 615
+81-75-311-2121

KOREA

FM Korea
6th Fl. Bando Bldg.
48-1, Banpo-dong, Seocho-ku

Seoul 137 140 Korea
+822-596-3880

fm@kmet.co.kr
‘Woo Young Tech Co., Ltd.
5th Floor Koami Bldg, 13-31
Yoido-dong, Youngdeungpo-ku
Seoul, Korea

+822-369-7099

MALAYSIA

Exertec Pte Ltd.

Blk 1A/14/07 Sunnyville

No. 1 Jalan Batu Uban

Gelugor, Penang 11700 Malaysia
+60-4-657-9592

PUERTO RICO

MEC/ Caribe

PO. Box 5038

Caguas, PR 00726
(787) 746-9897

SINGAPORE

Exertec Pte Ltd.

5 Kallang Sector #04-01

349279 Singapore
+65-749-1349

TAIWAN

ASTL

Room A3, 10th Fl.

No. 58 Sec. 1

Ming-Sheng Road

Taipei, Taiwan R.O.C.
+886-2-521-2363

Golden Way

7F-3, 75, Hsin Tai Wu Road

Sec. 1, His-Chih

Taipei-Hsien Taiwan R.O.C.
+886-2-698-1868 x505

Puteam International

9F-5, 391 Sec. 4 Hsin-Yi Road

Taipei, Taiwan R.O.C.
+886-2-729-0373

SALES OFFICES

HEADQUARTERS
Alliance Semiconductor
San Jose, CA
Tel: (408) 383-4900
Fax: (408) 383-4999
BBS: (408) 383-4994

NORTHEAST AREA

Alliance Semiconductor

Boston, MA
(617) 239-8127

TECHNICAL CENTER
TAIWAN

Alliance Semiconductor

11F, NO.66, Sec. 2

Jang Kuao N. Road

Taipei, Taiwan R.O.C.
Tel:+886-2-516-7995
Fax:+886-2-517-4928

alliance@mail.tpe. wownet.net

Alliance Semiconductor reserves the right to make changes in this data sheet at any time to improve design and supply the best product possible. Publication of advance information does not constitute a
committment to produce or supply the product described. The company cannot assume responsibility for circuits shown or represent that they are free from patent infringement. Alliance products are not
authorized for use as critical components in life support devices or systems without the express written approval of the president of Alliance. ProMotion™ and the Alliance logo are registered trademarks of
Alliance Semiconductor Corporation. All other trademarks are property of their respective holders.
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