ASAC256K 16E0

J
N

5V 256K x16 CMOS DRAM (EDO)

Features
* Organization: 262,144 words X 16 bits * Refresh
* High speed - 512 refresh cycles, 8 ms refresh interval
- 30/35/50 ns RAS access time - RAS-only or CAS-before-RAS refresh or self-refresh
- 16/18/25 ns column address access time - Self-refresh option is available for new generation device
- 7/10/10/10 ns CAS access time only. Contact Alliance for more information.
* Low power consumption * Read-modify-write
- Active: 500 mW max (AS4C256K16E0-25) * TTL-compatible, three-state I/O
- Standby: 3.6 mW max, CMOS I/O (AS4C256K16E0-25) * JEDEC standard packages
* EDO page mode - 400 mil, 40-pin SOJ
- 400 mil, 40/44-pin TSOP II
* 5V power supply
* Latch-up current > 200 mA
Pin arrangement Pin designation
SoJ TSOPII Pin(s) Description
Vec 1 ~ 401 GND VecH 10 44 [ GND AQ to A8 Address inputs
100 ] 2 30— o5 MO0 2 43 . /015
oL ] 3 a8 o 013 4211 1/014 RAS Row address strobe
1102 ] 4 37— 1013 o2 4 4 :;85
/03 L 5 s o E > 20 g I/00 to I/015  Input/output
Vee | 6 35— GND V& = g gg = oo
oa 17 9 341 o1 o OF
s C—{ 8 § 30w 1OSE 8 g S=Fe OF Output enable
1/06 9 32 1/09 TEAS
o7 E 10 é 31% 108 1107 ™ 10 é 257 1708 UCAS Column address strobe, upper byte
“g E g g ggg %AS g LCAS Column address strobe, lower byte
WE C 13 & 281 UCAS NC ] 13 < 32 [ NC —_ -
RAS 14 27— ©E NC ] 14 31 [ LCAS WE Read/write control
NC 15 26— A8 ‘WEL] 15 30— UCAS
A0 16 251 A7 RAS [ 16 29 OE Vee Power (5V = 0.5V)
Al 17 24— A6 NC ] 17 28[ A8
A2 18 231 A5 A0 18 27 A7 GND Ground
A3 19 221 A4 Al 19 261 A6
Vee 20 21— GND A2 20 25 A5
A3 21 241 A4
Vee [ 22 231 GND

Selection guide

Symbol AS4C256K16E0-30 AS4C256K16E0-35 AS4C256K16E0-50 Unit
Maximum RAS access time traC 30 35 50 ns
Maximum column address access time tcan 16 18 25 ns
Maximum CAS access time tcac 10 10 10 ns
Maximum output enable (OE) access time toea 10 10 10 ns
Minimum read or write cycle time tre 65 70 85 ns
Minimum EDO page mode cycle time tpc 12 14 25 ns
Maximum operating current lec1 180 160 140 mA
Maximum CMOS standby current lcc2 2.0 2.0 20 mA

Shaded areas contain advance information.

4/11/01; v.1.1 Alliance Semiconductor 1 0f 24

Copyright © Alliance Semiconductor. All rights reserved.


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

ASAC256K 16E0

Functional description

The AS4C256K16EO is a high performance 4 megabit CMOS Dynamic Random Access Memory (DRAM) organized as 262,144 words by 16
bits. The AS4C256K16EO is fabricated with advanced CMOS technology and designed with innovative design techniques resulting in high
speed, extremely low power and wide operating margins at component and system levels.

The AS4C256K16EO0 features a high speed page mode operation in which high speed read, write and read-write are performed on any of the
512 X 16 bits defined by the column address. The asynchronous column address uses an extremely short row address capture time to ease
the system level timing constraints associated with multiplexed addressing. Very fast CAS to output access time eases system design.

Refresh on the 512 address combinations of A0 to A8 during an 8 ms period is accomplished by performing any of the following:
* RAS-only refresh cycles
* Hidden refresh cycles
* CAS-before-RAS refresh cycles
* Normal read or write cycles

* Self-refresh cycles*

The AS4C256K16E0 is available in standard 40-pin plastic SOJ and 40/44-pin TSOP II packages compatible with widely available automated

testing and insertion equipment. System level features include single power supply of 5V & 0.5V tolerance and direct interface with TTL logic
families.

Logic block diagram
& —
Vee =P 23 ld | coLumN DECODER DATA
& g ld 170 <:> 1/00 to I/015
GND — 5 BUFFER
S | > SENSE AMP K>
u @ 'y
A0 —p _
Al —p o B OF
= > mCLOTCK ii :: E é 512x512x16
GENERATOR a2 by gy ARRAY
AS —p{ 3
ﬁ A6 —p) né § (4,194,304)
_ A7 —P <
S CAS CcLOC
UCAS P CENERATOR AS P T T SUBSTRATE
KAS GEN];ISTOR
\_, WE CLOCK
WE  ——p] GENERATOR
Recommended operating conditions (T,=0°Cto+70°C)
Parameter Symbol Min Typ Max Unit
Vee 4.5 5.0 5.5 v
Supply voltage
GND 0.0 0.0 0.0 \
Vin 2.4 - Ve + 1 N
Input voltage
Vi -1.0 - 0.8 s

*Self-refresh option is available for new generation device only. Contact Alliance for more information.
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ASAC256K 16E0

®
Absolute maximum ratings
Parameter Symbol  Min Max Unit
Input voltage Vin -1.0 +7.0 N
Output voltage Vout -1.0 +7.0 4
Power supply voltage Vee -1.0 +7.0 4
Operating temperature Topr 0 +70 °C
Storage temperature (plastic) Tsrg -55 +150 °C
Soldering temperature X time Tso1DER 260 %X 10 °C X sec
Power dissipation Pp - 1 W
Short circuit output current Lout - 50 mA
Latch-up current 200 - mA

NOTE: Stresses greater than those listed under Absolute Maximum 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 outside those indicated in the operational sections of this specification is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect reliability.

DC electrical characteristics

-30 -50
Parameter Symbol  Test conditions Min Max | Min Max | Min Max |Unit Note
Input leak: 0ovV<sV,, £+55V
TPt feakage I > = Vin 210 10 | <10 10 | -10 10 |pA
current pins not under test = 0V
Output leakage Doyt disabled,
I -10 10 -10 10 -10 10 A
current oL 0V <V, < +5.5V H
Operating power - RAS, UCAS, LCAS, address cycling; B 180 B 160 B 140 | mA 12
supply current tpc=min
TTLstandb e e—
Sandby Power ., RAS = UCAS = LCAS = Vi - 20| - 20| - 20 |maA
supply current
Average power RAS cycling,
supply current, Iccs UCAS = LCAS = Vi, = 200 - 190 - 140 |mA 1
RAS refresh mode tgc = min
ED d S —
O page mode RAS=UCAS=ICAS=Vy;,
average power Iccy . . - 190 - 180 - 70 mA 1,2
address cycling: tsc = min
supply current
CMOS standby
power supply Iecs RAS=UCAS=LCAS= V¢ - 0.2V - 1.0 - 1.0 - 1.0 |mA
current
CAS-before-RAS I
RAS, UCAS, LCAS ling;
refresh power Icce ) . min ’ F yeng: = 200 - 190 - 140 |mA 1
supply current RC™
V Ioyr = -5.0 mA 2.4 = 2.4 - 2.4 -
Output Voltage OH ou
Vor Iour = 4.2 mA — 0.4 - 0.4 - 0.4
RAS = UCAS = LCAS=V;,
Self refresh WE = OF = A0-A8 = V-0.2V,
I = 2. - 2.0 - 2.0 A
current ccr DQO-DQ15 = V0.2V, 0 m
0.2V are open
Shaded areas contain advance information.
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®

AC parameters common to all waveforms

Std -30 -35 -50

Symbol Parameter Min Max Min Max Min Max | Unit Notes
tre Random read or write cycle time 65 = 70 - 85 - |ns

trp RAS precharge time 25 — 25 - 25 -  |ms

tRAS RAS pulse width 30 75K 35 75K 50 75K |ns

teas CAS pulse width 5 - 6 - 10 -  |mns

treD RAS to CAS delay time 15 20 16 24 15 35 |ms 6
tRAD RAS to column address delay time 10 14 11 17 15 25 |ns 7
(RSH(R) CAS to RAS hold time (read cycle) 10 = 10 - 10 - |ms

tesp RAS to CAS hold time 30 = 35 - 50 - |ms

terp CAS to RAS precharge time 5 — 5 - 5 - |ms

tAsr Row address setup time 0 = 0 - 0 - |ns

t(RAH Row address hold time 5 = 6 - 9 - |mns

tr Transition time (rise and fall) 1.5 50 1.5 50 3 50 |mns 4,5
tRER Refresh period = 8 — 8 - 8 ms

terz CAS to output in low Z 0 — 0 - 3 - |ms 8
Shaded areas contain advance information.

Read cycle

std -30 -35 -50

Symbol Parameter Min Max Min Max Min Max Unit  Notes
tRAC Access time from RAS = 30 - 35 - 50 |ms 6
teac Access time from CAS = 10 - 10 - 10 |ns 6,13
taa Access time from address = 16 - 18 - 25 |ns 7,13
tAR(R) Column add hold from RAS 26 — 28 - 30 - |ns

tRes Read command setup time 0 = 0 - 0 - |ns

tReH Read command hold time to CAS 0 = 0 - 0 - |ns 9
(RRH Read command hold time to RAS 0 = 0 - 0 - |ns 9
tRAL Column address to RAS Lead time 16 = 18 - 25 - |ns

tepN CAS precharge time 3 = 4 - 5 - |nbs

torr Output buffer turn-off time 0 8 0 8 0 8 |ns 8,10
Shaded areas contain advance information.
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®

Write cycle

Std -30 -35 -50

Symbol  Parameter Min  Max | Min Max | Min  Max |Unit Notes
tasc Column address setup time 0 = 0 - 0 - ns

teAl Column address hold time 5 = 5 - 9 - |ns

tAWR Column address hold time to RAS 26 = 28 - 30 - |ns

twes Write command setup time 0 = 0 - 0 - ns 11
twen Write command hold time 5 = 5 - 9 - |ns 11
twer Write command hold time to RAS 26 = 28 - 30 - |ns

twp Write command pulse width 5 = 5 - 9 - |ns

tRWIL Write command to RAS lead time 10 = 11 - 12 - |ns

towL Write command to CAS lead time 10 = 11 - 12 - |ns

ths Data-in setup time 0 = 0 - 0 - |ns 12
PO Data-in hold time 5 = 5 - 9 - |ns 12
tDHR Data-in hold time to RAS 26 = 28 - 30 - |ms
Shaded areas contain advance information.

Read-modify-write cycle

Std -30 -35 -50

Symbol Parameter Min  Max | Min Max | Min  Max |Unit Notes
tawe Read-write cycle time 100 = 105 - 120 - ns

tRWD RAS to WE delay time 50 — 54 - 60 - |ms 11
tewn CAS to WE delay time 26 - 28 - 30 - |ns 11
tAWD Column address to WE delay time 32 = 35 - 40 - |ns 11
tRSH(W) CAS to RAS hold time (write) 10 — 10 - 12 - |ms

teAs(W) CAS pulse width (write) 15 — 15 - 15 - |ms

Shaded areas contain advance information.
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®

EDO page mode cycle
Std -30 -35 -50
Symbol Parameter Min Max | Min Max | Min  Max |Unit Notes
tpc Read or write cycle time 12 = 14 - 25 — |ns 14
teap Access time from CAS precharge = 19 - 21 - 23 |ns 13
tep CAS precharge time 3 = 4 - 5 - |ns
theMm EDO page mode RMW cycle 56 = 58 - 60 - |ns
teRw Page mode CAS pulse width (RMW) 44 — 46 - 50 - |ns
tRASP RAS pulse width 30 75K 35 75K 50 75K |ns

Shaded areas contain advance information.

Refresh cycle
std -30 -35 -50
Symbol Parameter Min Max | Min Max | Min  Max |Unit Notes
tesp CAS setup time (CAS-before-RAS) 10 = 10 - 10 — |ns 3
teHR CAS hold time (CAS-before-RAS) 7 = 8 - 10 - |ms 3
trpc RAS precharge to CAS hold time 0 = 0 - 0 - |ns

o g s s e

Shaded areas contain advance information.

Output enable

std -30 -35 -50

Symbol Parameter Min Max | Min Max | Min Max |Unit Notes
tRoH RAS hold time referenced to OE 5 = 5 - 5 - |ns

topA OE access time = 10 - 10 - 10 |ns

torD OE to data delay 5 — 5 - 8 - |ms

toRz Output buffer turnoff delay from OE = 8 - 8 — 8 |mns 8
tORH OE command hold time 8 = 8 - 8 - |ns

Shaded areas contain advance information.

Self refresh cycle

Sed -30 -35 -50

Symbol  Parameter Min Max | Min Max | Min  Max |Unit Notes
tpass I({?;;’S“ellsferzvfﬁi) 100K — | 100K - |100K - |ns

L s S T B

teps CAS hold time 30 B 30 3 30 R

(CBR self refresh)

Shaded areas contain advance information.
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ASAC256K 16E0

Notes

10
11

12
13
14
15

Iccts Iecss Iocy, and I depend on cycle rate.

Icc; and Iec4 depend on output loading. Specified values are obtained with the output open.

An initial pause of 200 Us is required after power-up followed by any 8 RAS cycles before proper device operation is achieved. In the case of an internal
refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 8 initialization cycles are required after
extended periods of bias without clocks (greater than 8 ms).

AC Characteristics assume tp = 5 ns. All AC parameters are measured with a load equivalent to two TTL loads and 60 pF, Vy; (min) 2 GND and Vyj; (max)
< Vee

Viy (min) and Vy; (max) are reference levels for measuring timing of input signals. Transition times are measured between Vi and Vy;.

Operation within the tycp (max) limit insures that tyac (max) can be met. tyep (max) is specified as a reference point only. If tycp is greater than the
specified tzep (max) limit, then access time is controlled exclusively by tcac.

Operation within the tpop (max) limit insures that tgac (max) can be met. top (max) is specified as a reference point only. If tgop is greater than the
specified tgop (max) limit, then access time is controlled exclusively by ty,.

Assumes three state test load (5 pF and a 380 Q Thevenin equivalent).

Either tgepy or trpyy must be satisfied for a read cycle.

torr (max) defines the time at which the output achieves the open circuit condition; it is not referenced to output voltage levels.

twess twens twn tewp and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only. If tyg 2 tys
(min) and tyy 2 tyyy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the cycle. If tgyp
2 tpywp (min), tewp = tewp (Min) and tyyp 2 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 conditions is satisfied, the condition of the data out at access time is indeterminate.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in read-write cycles.

Access time is determined by the longest of toyp OF toac OF teap

tasc = tep to achieve tpe (min) and tepp (mMax) values.

These parameters are sampled and not 100% tested.

Key to switching waveform

I:‘ Undefined/don’t care I:‘ Rising input I:' Falling input

Read cycle waveform

tre
ras
trep trRsH trp
RAS \ / \ _
tesH
tcrp —> *— tasc = tean
tres —* tcas
UCAS, / \ | / /
LCAS tAR |
trAD traL
|<— tasr —>{— tran —| |
Address ¥ RowAddress X Col Address
tRRH
L treH
WE \
s ‘ |‘—tROH —
OE \ / |
. "7tOEZ
- trac
f tan
torr
le—toga —>
le—— tCA —
terz ‘—’T

1/0 { X Data Out )
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®
Upper byte read cycle waveform
I tRC |
l tras i trp l
RAS
e— trep trey J
tesH l«— tcrp
|< tcrp - tcas
UCAS
|<— tcrp -
LCAS
tRAH <—>|
l+— trAD tRAL
tAsr |<-> | tasc I tean
Address Row Column
| |<—> treH
|<— tres e— tRRH ——
WE
tRoH
oF p
|
toea
tRac tan |<— toez — ]
— lcac —»
torz torr
Upper 1/0 Data Out
Lower 1/0
Lower byte read cycle waveform
I tre ]
! ras | trp !
RAS
trep tRsH
tesH |— tcrp
|<- tCRP -1 tCAS
LCAS
|<— tcrp -
UCAS
tRaH I tasc
le— trAD tRAL
tasr || l—»| tcan
Address X Row X Column
treH
|<—tRCS — — tR;—l_—:l
WE
|<—tROH —
OE
Upper 110
toea
frac tan toez
tcac —
teLz torr
Lower 1/0 Data Out
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Early write cycle waveform

ASAC256K 16E0

tre
tras I trp
RAS \ / \
tesH
tRsH
|‘— tcrp trep teas
UCAS, / 2\ [ 7
LCAS tawr
trAD ' tRAL
tasc ]
tasr | | tram l—— toapy —>|
Address ¥ RowAddress ¥ Y Col Address
|
twer
towe
trwiL
twp
o twes twen
WE /
OE
torr
tDs’| |« toH
110 { Dataln
Upper byte early write cycle waveform
I tre |
! tras | trp !
RAS
tAwr
[~—tasr trAD
traH tRAL
Address X Row Address X X ColumnAddress X
tasc | | tean
trep tRsH
tesH
fe———— terp tcas |=fcrP |
UCAS
|<—> tcrp ~— Ttrrc —>|
LCAS
towr
twes twen
frwi I
twer
I twp
WE
OE
pHr '
tos ton
Upper 1/0 Dataln
Lower I/O
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®
Lower byte early write cycle waveform
| fre
I tRas i trp
RAS
tAwr
trAD tRaL
f=task —{=—tran -]
Address X Row Address X Column Address
[=—"crp —=| ~— e —|
UCAS
[=— tasc —— tcan
trep fcas
tesn
|=—tcrp —= tRsH |=tcrp
LCAS
twer
Trwi
towe
twes tweH
o twe
WE |
OE I T
Upper 110
! IpHR |
ps toH ——‘
Lower 1/0O Dataln X
Write cycle waveform (OE controlled)
| fre |
| tras I trp {
RAS \ / A
tesH
tRsH
— tere trep tcas
UCAS, / | /
LCAS | lRaL
tawr '
traD tasc >
|‘—tASR—><—tRAH le——1tcan
Address ¥ Row Address X )4 Col Address X
twer
trwi
towt
twp
WE /
le— toEH »|
OE / \
tDHR
toep ps
toH
110 } Dataln
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®
Upper byte write cycle waveform (OE controlled)
tre
tras I trp
RAS
tRAD i tRaL
tawr
[=—tasr —~{=—traH —]|
Address X Row Address X Column Address
| tesn
trep tRsH
L tcan
|<—tCRP — tasc —>| tcas |<—tCRP—>
UCAS
|<—tCRP — le—— trRpg ——
LCAS v
e—lowL -
trwL
<—>| twp
WE
<—>| toen
OE
tbs |<—><—>| toH
Upper 1/0 { X Dataln
<—>| toep
Lower 1/O )
Lower byte write cycle waveform (OE controlled)
tre
tras i ke ——
RAS
tRaD I
tAsr tawr |
< trAH —>| tRAL
Address X__RowAddress X Column Address
tean
trep tcas
tes
|<— tcrp —| l«—Ttacs — tRsH |<-tCRP -
LCAS
|<—> tcrp trrc I
UCAS
|l«towL —
TR
le— twp —>|
WE
|«— toeH _>|
OE
Upper 1/10 ) [
tps |e—sf=—n] ton
Lower 1/O ) {X Dataln X
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Address

110

ASAC256K 16E0

®
Read-modify-write cycle waveform
trwe
tras I trp
\ /
fcas
| tcrp trep trsH
| tesH
/ A\ [ 1/
tArR
trRAL
tRaD tasc »]
|‘_tASR — sl tRAH —>| letCAH >
¥ RowAddress ¥ Col Address
trwp tRWL >
tawp fowL -
tres tewp twp —>|
!
toea toep —» '
toez
\ /
trac
tan
tcac bs
<—>| teLz le — oK —>|
(Y _Daaout }—{ X Dataln J
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®
Upper byte read-modify-write cycle waveform
trwe
tras I trp
RAS
tesH
treD tcas
I ™ tere tRsH | tcrp
UCAS
|<—> tcrp <—>| trec
LCAS
|e— tRAD —»|= tacs »
tasr tRaL
<—>| tRAH =] tcan
Address X Row X Column Adclir&ss X
fRwp towe =
tAWD tRWL -
o - tres tewp twp —>|
WE
| | toea
OE
toep ‘_’| = |=tos
Upper Input D?X
oLz Dataln
teac
tAn
trac > | foxz
Upper Output X
DataOut —J fomp
Lower Input
Lower Output 0

DataOut —J
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®
Lower byte read-modify-write cycle waveform
trwe
tras I trp
RAS
|<—> tcrp |—o tRPC—>|
UCAS
tesH
trep teas
|<_> terp trsH i tcre
LCAS
~—TRrAD traL
tasr tacs I tean
<—>| tRaH
Address X Row X Column Address X
I
trwD towL =
tawp trwL —|
L tres i tewp twp —>|
WE
"| < toea
OE
Upper Input
Upper Output —
Dataout — 1 |
toep <—>| = Ips
Lower Input
trac Dataln
tan
tcac
torz ‘-’I > togz
Lower Output S

|
L DaaOut
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®
EDO page mode read cycle waveform
I trasP I trp I
RAS \ / \
tesH tRsH
tere | trep | teas tep — tpc |
UCAS, / 0\ o/ |
LCAS
tar - [ tcan
tRAD tRAL
tASR | ‘_tRAH—’| |<—— tasc
Address Row X Col Address X__Col Address Y YCol Address X
| 1, t
|<_> tres trer - Fﬁ, et _‘:I RRH

=
m

- M - e P

o toea
OE \
t
RAC { tcap
PEEN P
teac tcac
tan
1/0 ) Data Out Data Out
EDO page mode byte read cycle waveform
— I trasp f=— trp —]
RAS
tesn tReH I tcrp
tcrp l trep tcas — =— tcas —=]
UCAS
tep tec
tpe
~—= tcrp ~— lcas tep | trec
LCAS
-] |<- tRAH <—>‘ tcan traL
tasr | trRAD [~—tasc — tcan
| ‘ tasc tean I tasc
Address W Row Y X Column1 >| Column 2 ) Columnn
|‘ tres
~trcs | tren =| | tres | |=|tren
WE
L |-—toen —=] = = loea toea
- | —
tcac
tez ™
[———— tan tore
tcap T I toez
Lower I/O Data Out 2
taa 7N !
trac tcap
teac torr teac - |‘ torr
tez l; toez toz = | toez
Upper 1/0 X F—
L_DataOut 1 DataOut n
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®
EDO page mode early write cycle waveform
trasP
e— tRAH —>| trwi
RAS N\ /S
tcrp trep i toe o
tosn tasc tcAH
«— loas — twes +~—lcp tRsH 1>
UCAS, / \ / \ \\ [
LCAS tAR | tRAL
tAsr I tRADI |
Address X_Row address_ ) Col address X Col Address ¥ Col Address
towL
<« twp
<—>‘ twer *tOEH"
WE N\ [ [ ] |
OE
tHor
|<—tDs->| +— toH —
1/10 X Dataln X X Dataln X )4 Dataln ¥
EDO page mode byte early write cycle waveform
N I trasp f=—1trp —]
RAS
tesH tRsH —
. terp I trep f=— tcas = tcas —=] f=tcrp =
UCAS
|<— tep — tep
tpc tec
|=—] tcrp le—TIcas — =trpC =]
LCAS
<—>| tRAD i tRAL
- tRAH [—| tcaH = tcan l< tcan
tasr l‘—* " |=tasc — |=—tasc — ASC "
Address X Row X X Column1 X___Column 2 X Columnn X
tRwL
~—"twcH ~—twcH — twer
twes twes - = twecs |
twp twp twp
L fowt ’ towL tew, —=]
WE
OE
tps [==t=—ton —|
Lower I/O Dataln2 X
tbs =] ItDH tos =] = fon
Upper 1/10 \ X X
L Dataln1 L Datalnn
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®
EDO page mode read-modify-write cycle waveform
tRasp trp
RAS -
tpem
tesn
«—1rcD —'| I teas tep I tcrp
UCAS, 1 /\ /\ [7]
—ra ot
LCAS taAsr tRIAH i tRaL
] tcan «— tcan —— tcan —
Address Row Ad}_ Y ColAd X Y Col Ad ¥ X~ Col Address ¥
trwD towe I trwiL
tres [« —— towp fowp — tewp towt
o tawp tawd | twp
we [ [ - _/ \_J’
toea |‘—> > loez \j—* toep k| toea
OE \_ \_|
tan le—> tpy
trac | tps Ips [« teap
oLz » > oLz
teac teac
1/10 { X Dataln —{X| X X Dataln
Data Out Data Out Data Out
CAS-before-RAS refresh cycle waveform WE=Vy)
tre
trp | tras
RAS / /
le—— trRpc teHr
tepn
tesr
UCAS, / \ /
LCAS
torr
1/0 }
RAS only refresh cycle waveform (WE=0E=V,yorV,)
tre
tras I trp
RAS \ ( -
|« terp—] |<—>| trpc
UCAS, / \ /
LCAS |<— tARs tRAH
Address )4 Row Address )4
4/11/01; v.1.1 Alliance Semiconductor 17 of 24


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

ASAC256K 16E0

EDO page mode byte read-modify-write cycle
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Hidden refresh cycle (read) waveform
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®
CAS-before-RAS refresh counter test cycle waveform
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®
CAS-before-RAS sdlf refresh cycle
trp I trass trPs
RAS
- tRPC-’ tRPC
|— tcp R —
+~—| lesr tens
UCAS,
LCAS
> lcgz
DQ
Typical DC and AC characteristics
Normalized accesstimetgac Normalized accesstimetgac Typical accesstimetgac
vs. supply voltage V¢ vs. ambient temperature T, vs. load capacitance C
15 15 100
° 14 o 14 90
= Ta=25°C = o
% 13 = 13 £ 80
g 12 % 1.2 g 70
2 11 2 11 ; 60 —
- — - — /
B B 2
g 1.0 g 1.0 —— _— S 50 /
[=} (]
< 09 T~ < 09 40
0.8 0.8 30
4.0 45 5.0 55 6.0 -55 -10 35 80 125 50 100 150 200 250
Supply voltage (V) Ambient temperature (°C) Load capacitance (pF)
Typical supply current I ¢ Typical supply current | ¢ Typical power-on current | pg
vs. supply voltage V¢ vs. ambient temperature T, vs. cyclerate Utgc
70 70 35
60 60 30
2z 2 <
g 50 é 50 E 25
£ 40 £ 40 o 20
E = 5
3 30 3 30 c 15
> > 3
Q. Q. o]
S 20 Q 20 10
3 3 3
10 10 5
0.0 0.0 0.0
4.0 45 5.0 55 6.0 -55 -10 35 80 125 2 4 6 8 10
Supply voltage (V) Ambient temperature (°C) Cycle rate (MH2z)
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Typical refresh current Icc3
vs. supply voltage V¢
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Typical TTL stand-by current | cco
vs. ambient temperature T,
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Typical EDO page mode current | ccq
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Typical refresh current Icc3
vs. Ambient temperature Ta

ASAC256K 16E0

Typical TTL stand-by current I,

vs. supply voltage V¢
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®
Package dimensions
- 44-pin TSOP II
44 43 42 41 40 39 38 37 36 35 32 31 30 29 28 27 26 25 Izl}ll—l _1"_ C Mln Max
= (mm)  (mm)
A 1.2
44-pin TSOP 11 E H, Al 0.05
Ay 0.95 1.05
b 0.30 0.45
o c 0.127 (typical)
|—1||—2||_3||—4||—S||—6||_7||—8||—9|10 |1_3|14151617181920le2 N A d 1828 1854_
i d i E 10.03  10.29
H 11.56 11.96
: —l— ee 0.80 (typical)
A, 1 <©0 P
A : T ! 1 040  0.60
T
40-pin SOJ
400 mil
Min Max
A 0.128 0.148
Al 0.025 -
A2 1.105 1.115
B 0.026 | 0.032
Pin 1 l b 0.015 | 0.020
P | NS} ; V¢ ¢ [ 0007 [0.013
A 22 Mt D [ 1.020 | 1.035
Al | j B =|{ . E 0.370 (typical)
Il Sedting El | 0390 [ 0410
Plane
E2 0.435 0.445
e 0.050 (typical)
Capacitance f = 1 MHz, T, = room temperature, Ve = 5V + 0.5V
Parameter Symbol Signals Test conditions Max Unit
Input capacitance — —
Cia RAS, UCAS, ICAS, WE, OF Vi, = 0V 7 pF
1/0 capacitance Cro I/00 to I/015 Vin = Vou = OV 7 pF
Ordering codes
Package \ Access time 30 ns 35ns 50 ns

Plastic SOJ, 400 mil, 40-pin AS4C256K16E0-30JC

AS4C256K16E0-35]JC

AS4C256K16E0-50]JC

TSOP 1II, 400 mil, 40/44-pin

AS4C256K16E0-50TC

Shaded areas contain advance information.

Part numbering system
AS4C 256K16EQ —XX X

C

Package: J = SOJ

RAS access time T = TSOP I

DRAM prefix Device number

Commercial temperature range,
0°Cto 70 °C
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	Pin arrangement
	AS4C256K16E0

	Pin designation
	Selection guide
	Functional description
	The AS4C256K16E0 is a high performance 4 megabit CMOS Dynamic Random Access Memory (DRAM) organiz...
	The AS4C256K16E0 features a high speed page mode operation in which high speed read, write and re...
	Refresh on the 512 address combinations of A0 to A8 during an 8 ms period is accomplished by perf...
	The AS4C256K16E0 is available in standard 40-pin plastic SOJ and 40/44-pin TSOP II packages compa...
	REFRESH CONTROLLER

	Absolute maximum ratings
	AC parameters common to all waveforms
	Write cycle
	EDO page mode cycle
	Notes
	1 ICC1, ICC3, ICC4, and ICC6 depend on cycle rate.
	2 ICC1 and ICC4 depend on output loading. Specified values are obtained with the output open.
	3 An initial pause of 200 ms is required after power-up followed by any 8 RAS cycles before prope...
	4 AC Characteristics assume tT = 5 ns. All AC parameters are measured with a load equivalent to t...
	5 VIH (min) and VIL (max) are reference levels for measuring timing of input signals. Transition ...
	6 Operation within the tRCD (max) limit insures that tRAC (max) can be met. tRCD (max) is specifi...
	7 Operation within the tRAD (max) limit insures that tRAC (max) can be met. tRAD (max) is specifi...
	8 Assumes three state test load (5 pF and a 380 W Thevenin equivalent).
	9 Either tRCH or tRRH must be satisfied for a read cycle.
	10 tOFF (max) defines the time at which the output achieves the open circuit condition; it is not...
	11 tWCS, tWCH, tRWD, tCWD and tAWD are not restrictive operating parameters. They are included in...
	12 These parameters are referenced to CAS leading edge in early write cycles and to WE leading ed...
	13 Access time is determined by the longest of tCAA or tCAC or tCAP.
	14 tASC ³ tCP to achieve tPC (min) and tCAP (max) values.
	15 These parameters are sampled and not 100% tested.


