Features

* Organization: 262,144 words X 16 bits

* High speed
- 45/60 ns RAS access time
- 10/12/15/20 ns column address access time

- 7/10/10 ns CAS access time
* Low power consumption
280 mW max (AS4LC256K16EO-35)
- Standby: 2.8 mW max, CMOS I/0 (AS4LC256K16EO-
35)

- Active:

Pin arrangement

N
3

3.3V 256K X 16 CMOS DRAM (EDO)

* EDO page mode
* 5V I/0 tolerant

AS4L.C256K16EO

¢ 512 refresh cycles, 8 ms refresh interval

- RAS-only or CAS-before-RAS refresh or self refresh
* Read-modify-write
* LVTTL-compatible, three-state I/O
* JEDEC standard packages

- 400 mil, 40-pin SOJ

- 400 mil, 40/44-pin TSOP II
* 3.3V power supply
* Latch-up current > 200 mA

Pin designation

SOJ TSOP 1| Pin(s) Description
ve 31  soF—= e VeeEH1lo 441 GND A0 to A8 Address inputs
oo — 2 s wos 1190 2 43 1/015 —
o1 ] 3 38— 1/014 i 421 1/014 RAS Row address strobe
102 | 4 37— o1z Q2644 411 1/013
/03 T 5 36— o1z O35 401 /012 I/00 to I/015 Input/output
Vee 1 6 351 GND Vc&:: 6 391 GND —
joa 7 o s won /947 o 38IOLL OE Output enable
s 8 % s wow MOS8 & 37(11/010 —
/o6 o9 T =2 1/09 MO6H9 g 361109 UCAS Column address strobe, upper byte
o7 10 2 31— 1og O7CH10 g 35[11/08 —
NC CJ11 ¢ 30 NC 3 LCAS Column address strobe, lower byte
NC CJ12 4 29[ LCAS o —
WE 13 2% 281 UCAS NCCJ13 2 32[0NC WE Read/write control
RAS {14 271 OE NC[ 14 31— LCAS
NC 15 261 A8 WEC] 15 301 UCAS Vee Power (3.3V £ 0.3V)
A0 []16 251 A7 RAS ] 16 29[ CE
Al 17 241 A6 NC 17 281 A8 GND Ground
A2 []18 231 A5 A0 18 2743 A7
A3 []19 221 A4 Al 19 26 A6
Vee 20 211 GND A2 20 25 A5
A3 21 241 A4
Vec [ 22 23 GND
Selection guide
Symbol  AS4LC256K16EO-35  AS4LC256K16EO-45 AS4LC256K16EO-60  Unit
Maximum RAS access time tRAC 35 45 60 ns
Maximum column address access time tCAA 17 20 25 ns
Maximum CAS access time teac 7 10 10 ns
Maximum output enable (OE) access time  top 7 10 10 ns
Minimum read or write cycle time tre 50 80 100 ns
Minimum EDO page mode cycle time tpc 15 17 30 ns
Maximum operating current Iccq 70 60 50 mA
Maximum CMOS standby current Icca 200 200 200 pA
4/11/01; V.1.1 Alliance Semiconductor P.10f25

Downloaded from Elcodis.com electronic components distributor

Copyright © Alliance Semiconductor. All rights reserved.


http://elcodis.com/parts/5788060/AS4LC256K16EO-60TC.html

AS4LC256K16EO

Functional description

The AS4LC256K16EO is a high-performance 4 megabit CMOS Dynamic Random Access Memory (DRAM) organized as
262,144 words by 16 bits. The AS4LC256K16EO 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 AS4LC256K16EO 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 AS4LC256K16EO 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 3.3V * 0.3V
tolerance and direct interface with TTL logic families.

Logic block diagram
= —
Vee —» o 8‘ « |  COLUMN DECODER ?/ng
4] »
. : E BURFER K—=> 1/00 10 /015
=0 e > SENSE AMP K
U @ A A
A0 —p] _
Al —p OF
— A —pl E &
TS > légIS\IEI]{-/(\)TCOKR n o @ 512x512x16
M —p 5 ] E » ARRAY
ﬁ [/:Z > % § (4,194,304)
- A7 —p
- CAS CLOCK —Pp
UCAS P! GENERATOR A8 T T SUBSTRATE
- I BIAS
LCAS GENERATOR
\_’ WE CLOCK
WE ' GENERATOR
Recommended operating conditions (T, = 0°C to +70°C)
Parameter Symbol Min Typ Max Unit
Vee 3.0 3.3 3.6 A%
Supply voltage
GND 0.0 0.0 0.0 v
Vig 2.0 - Vee+ 1 \%
Input voltage
Vi -1.0 — 0.8 A%
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Absolute maximum ratings

AS4LC256K16EO

Parameter Symbol  Min Max Unit
Input voltage Vin -1.0 +7.0 \
Output voltage Vout -1.0 +7.0 \
Power supply voltage Vee -1.0 +7.0 \
Operating temperature Torr 0 +70 °C
Storage temperature (plastic) Tste -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 abso-
lute maximum rating conditions for extended periods may affect reliability.

DC electrical characteristics

-35 -45 -60
Parameter Symbol  Test conditions Min Max | Min Max | Min Max [Unit Note
I leak VsV, <+55V
nput feakage I OVS Vip <455 10 10 | <10 10 | -10 10 |pA
current pins not under test = 0V
Output leakage Dgyr disabled,
I -10 10 -10 10 -10 10 A
current OL 0V<V,, +5.5V H
Operating power Teey RAS, UCAS, LCAS, address cycling; 20 3 60 3 50 |mA 12
supply current tpe=min
TTL standb N —
Sy POWEE 1) RAS = UCAS = LCAS = Vi - 200 | - 200| - 200 |pA
supply current
Average power RAS cycling,
supply current, RAS Irc; UCAS = LCAS = Vi, - 50 - 45 - 40 |mA 1
refresh mode tgc = min
EDO d — e —
page thode RAS=UCAS=LCAS=V/,
average power Iccq . o - 40 - 35 - 35 |ImA 1,2
address cycling: tgc = min
supply current
CMOS standby
power supply Iccs RAS=UCAS=LCAS= V¢ - 0.2V - 400 | — 400 | — 400 |pA
current
CAS-before-RAS — T T
RAS, UCAS, LCAS ling;
refresh power Icce ) . . ’ » YIS — 50 — 50 — 50 |[mA 1
supply current RC ™
VOH IOUT =-2mA 2.4 - 2.4 - 2.4 - v
Output Voltage
Vor Ioyr = 2 MA - 04| - 04| - 04|V
RAS = UCAS = LCAS=Vy;,
WE = OF = A0-A8 = Vc-0.2V,
Self refresh current 1 cemnn - 400 | - 400 | - 400 |pA
cc7 DQO-DQ15 = V0.2V, H
0.2V are open
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AS4LC256K16EO

AC parameters common to all waveforms

-35 -45 -60

Std Symbol Parameter Min Max Min Max | Min  Max (Unit Notes
tre Random read or write cycle time 50 - 80 - 100 - |ms

trp RAS precharge time 15 - 20 - 20 — |mns

tRAS RAS pulse width 35 75K 45 75K 60 75K |ns

tCAS CAS pulse width 6 - 10 - 10 - |mns

tReD RAS to CAS delay time 12 18 18 32 15 45 |ns 6
tRAD RAS to column address delay time 8 14 13 23 15 30 |ms 7
IRSH(R) CAS to RAS hold time (read cycle) 10 - 10 - 12 - |ns

tesi RAS to CAS hold time 35 - 45 - 60 — |mns

tcrp CAS to RAS precharge time 5 - 5 - 5 - |ns

tASR Row address setup time 0 - 0 - 0 - |ms

tRAL Row address hold time 6 - 8 - 9 — |mns

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

terz CAS to output in low Z 0 - 3 - 3 — |mns 8
Read cycle

-35 -45 -60

Std Symbol ~ Parameter Min Max Min Max | Min  Max Unit Notes
trRAC Access time from RAS — 35 - 45 — 60 |ns 6
teac Access time from CAS — 7 - 10 — 10 |ns 6,13
tan Access time from address - 17 - 22 - 30 |ns 7,13
TAR(R) Column add hold from RAS 28 — 35 - 40 - |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 18 - 25 - 30 - |ns

topN CAS precharge time 4 - 5 - 5 - |Ins

tOFE Output buffer turn-off time 0 8 0 10 0 10 |ms 8,10
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AS4LC256K16EO

Write cycle
-35 -45 -60

Std Symbol Parameter Min Max Min Max Min Max |Unit Notes
tAsC Column address setup time 0 - 0 - 0 - |ms

tean Column address hold time 5 - 6 - 10 - |ms

TAWR Column address hold time to RAS 28 - 35 - 40 - |ms

twes Write command setup time 0 - 0 - 0 - |ms 11
twen Write command hold time 0 - 0 - 0 - |ms 11
tWCR Write command hold time to RAS 28 - 35 - 40 - |ms

twp Write command pulse width 5 - 6 - 10 - |ms

tRWIL Write command to RAS lead time 11 - 12 - 12 - |ms

tewr Write command to CAS lead time 11 - 12 - 12 - |ms

ths Data-in setup time 0 - 0 - 0 — |ms 12
tpy Data-in hold time 5 - 6 - 10 - |ns 12
tDHR Data-in hold time to RAS 28 - 35 - 45 - |ms
Read-modify-write cycle

-35 -45 -60

Std Symbol Parameter Min  Max | Min Max | Min  Max [Unit Notes
trwe Read-write cycle time 105 - 115 - 120 - |ns

tRWD RAS to WE delay time 54 - 58 - 60 - |ns 11
tewp CAS to WE delay time 28 - 30 - 30 - |ns 11
tAwD Column address to WE delay time 35 - 38 - 40 - |ns 11
tes(w)  CAS to RAS hold time (write) 10 - 10 - 12 - |ms

teas(w) CAS pulse width (write) 15 - 15 - 15 - |ns
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AS4LC256K16EO

EDO page mode cycle
Sed 235 45 -60
Symbol  Parameter Min Max Min Max Min Max |Unit Notes
tpc Read or write cycle time (fast page) 15 - 17 - 25 - |ns 14
teap Access time from CAS precharge - 19 - 21 - 23 |ns 13
tep CAS precharge time (fast page) 4 - 5 - 6 - |ns
theM EDO page mode RMW cycle 56 - 58 - 60 - |ns
terw Page mode CAS pulse width (RMW) 44 - 46 - 50 - |ns
tRASP RAS pulse width 35 75K 45 75K 60 75K |ns
Refresh cycle
Std -35 -45 -60
Symbol  Parameter Min Max Min Max Min  Max |Unit Notes
tesr CAS setup time (CAS-before-RAS) 10 — 10 — 10 - |ns 3
teHR CAS hold time (CAS-before-RAS) 8 - 8 - 10 - |ms 3
trpc RAS precharge to CAS hold time 0 - 0 - 0 - |ns
CAS precharge time
t i — 8 - 8 - ) _
CPT (CAS-before-RAS counter test) e
Output enable
Std -35 -45 -60
Symbol  Parameter Min Max Min Max Min  Max (Unit Notes
tROH RAS hold time referenced to OF 5 - 5 - 5 - |ms
topA OE access time - 10 - 10 - 10 |ns
torD OE to data delay 5 - 5 - 8 - |mns
torz Output buffer turnoff delay from OE - 8 - 8 - 8 |ms 8
toRH OFE command hold time 8 - 8 - 8 - |ns
Self refresh cycle
-35 -45 -60
Std Symbol Parameter Min Max Min  Max Min Max  [Unit Notes
RAS pulse width
t 100K - 100K - 100K -
RASS (CBR self refresh) e
RAS precharge time
fRes (CBR self refresh) 85 85 85 s
CAS hold time
t 30 - 30 - 30 -
CHS (CBR self refresh) e
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AS4LC256K16EO

Notes

Iccts Iecss Iecqr and Iceg depend on cycle rate.
Iccy and Iy depend on output loading. Specified values are obtained with the output open.

3 Aninitial pause of 200 s 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).

4 AC Characteristics assume ty = 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
Vi (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between Vyjy and V.

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

7 Operation within the tgap (max) limit insures that tpsc (max) can be met. tyzp (max) is specified as a reference point only. If tyzp is greater than the
specified tgpp (mmax) limit, then access time is controlled exclusively by ty,.

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

9 Either tycyy or tzgyy must be satisfied for a read cycle.

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

11 tywes twens wn tewp and tayp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only. If tyg 2 tys
(min) and tyy; 2 tyy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the cycle. If tzyp
2 trwp (mMin), tewp = tewp (Min) and tayp = 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.

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

13 Access time is determined by the longest of tepp OF teac OF tepp

14 tyge = tep to achieve tpe (min) and teap (max) values.

15 These parameters are sampled and not 100% tested.

Key to switching waveform

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

Read cycle waveform

tre
tras
trep tRsH trp
RAS \ / \ _
tes
tecrp — [ tasc < tean |
tres — teas
UCAS, / \ | / /
LCAS tAR 1
tRaD tRAL
|-— tasrR —>[+—tRaH —>| |
Address ¥ RowAddress X Col Address
tRRH

L treH
WE \

L | |‘—tROH —*

OE \ / |

toez
: fan torr
le—topa —»
le—— tC AC—"
oLz ‘—’T
/0 { X Data Out )
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Upper byte read cycle waveform

AS4LC256K16EO

i : tre ; i
| RAS RP |
RAS
trep trey
tesH l—» fcrp J
|< tcrp - tcas
UCAS
|<— tcrp -
LCAS
tRAH <—>|
+— trRAD tRaL
tAsr |<—> | tasc i tcan
Address Row Column
|<_> 1,
|“|tRcs - S
WE
tRoH
OE /
toea |
trac o L_ torz — o]
le— fcac —
ez torr
Upper I/0 Data Out
Lower I/0
Lower byte read cycle waveform
i t e | t i
i RAS | RP |
RAS
trep trey a‘
tesH |— tcrp
|- tcrp - teas
LCAS
|- tcrp -
UCAS
tRaH I tasc
l<— trRAD traL
tasr |<_> | <—>| tcan
Address X_Row X Column X
1,
|<—tRCS — — tR;—l_—:l e
WE
f«——troH —=
OE
Upper 1/0
toea
fRac togz
tAn
tcac —
terz t;» torr
Lower I/0 Data Out
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Early write cycle waveform

AS4LC256K16EO

tre
tras I 'rp
RAS \ / \
tesh
tRsH
|‘_tCRP trep tcas
UCAS, / N\ i
LCAS tawr
traD | tRAL
" tasc
taAsr i I traH [ tcan —
Address ¥ RowAddress ¥ )¢ Col Address
o
tewL
trwi
twp
twes tweH
WE /
OE
bR
tos I {oH
/0 { Dataln
Upper byte early write cycle waveform
| tre
! tras i rp
RAS
tawr
tAsr trAD
"7 traH [+——] tRaL
Address X Row Address X X ColumnAddress X
tasc | | tean
trep tRsH
tesH
|<—> tcrp tcas = terP |
UCAS
fe—{ tere -~ trec —]
LCAS
tewt
twes twen
trwi
twer
I twp
WE
OE
toHR
Ips | toy —
Upper I/0 Dataln
Lower I/0
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Lower byte early write cycle waveform

AS4LC256K16EO

I fre
I tras i trp I
RAS
tAwR
traD tRAL
f=task —{=tran -]
Address X Row Address X Column Address
r—tCRp — [~—— tRPC —>| |
UCAS
treD tcas
tesn
|<_tCRP — tRsH |<-tCRp
LCAS
twer
trwi
towe
twes tweH
o twp
WE
_— I
OE I T
Upper 1/0
! IoHR |
ps i toH ——‘
Lower I/0 Dataln X
Write cycle waveform (OE controlled)
I tRC |
! tras I trp l
RAS \ / \
tesH
tRsH
f+— tere trep tcas
UCAS, / |
LCAS | AL —
tawr
trAD tasc >
|‘_tA5R_"—tRAH—’| —tcan
Address ¥ Row Address )4 Col Address X
twer
frwi
tewL
twp
WE /
le— LOEH |
OE / \
bR
toep bs
ton
1/0 } Dataln
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AS4LC256K16EO

Upper byte write cycle waveform (OE controlled)
tre
tras I trp
RAS
tRAD I tRaL
tawr
[=—tasr —~{=—tran —]
Address X RowAddress X Column Address X
| tes
trep trRsH
L tcan
|—1torp —»] tasc — tcas |=tcrp—
UCAS
|<—tCRP — trrc
LCAS 12
Fe—towL —
fRwi
<—>| twp
WE
<—>| toen
OE
tps |<—><—>| toy
Upper I/0 (X Daaln X
Lower I/0
Lower byte write cycle waveform (OE controlled)
tre
tras I trp
RAS
trAD I
tAsR tawr |
e tRAH —>| tRAL
Address Row Address Column Address
tean
trep teas
tesH
|<— tcrRp —»| [~—"tacs —]| treH |<-tCRP -
LCAS /
|<—> terp trRpC {
UCAS .
l«—CWL —p
tRwi
le— twp —>|
WE
| «— toeH _>|
OE
Upper I/0
tos je—sf=—] ton
Lower I/0 Dataln
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AS4LC256K16EO

Read-modify-write cycle waveform

trwe
tras I trp
RAS \ / \
teas
| tcrp trep trsH
| tesH
UCAS, / N\ [V
LCAS tar
trAL
traD tasc »
[—tasr —>f«— RAH ltcaH |
Address X Row Address ¥ Col Address
tRwD R +—|
tawbp towL —»
tres tewp twp —>|
WE /
toea toep —
"_’ toez ':;>
OE \ /
trac
tan
teac tbs
<—>| teLz "_’4 — oy —>|
1/0 (Y DataOut (X Data In )¢
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AS4LC256K16EO

Upper byte read-modify-write cycle waveform

trwe
tras I trp
RAS
tesH
treD tcas
| 1,
I terp tRsH | CRP
UCAS
|<—> tCRP - >| lrRrc
LCAS
|e— tRAD — = tacs »
tasr tRAL
<_>| traH <—>| tean
Address X Row X Column Address X
T
trwp tow =
tAWD tRWL +1
F-tres = tewp twp —>|
WE
| |- toea
OE
toep ‘_’| = |=tos
Upper Input D?(
torz Dataln
tcac
tan
trac > |- loez

Upper Output

O
Data Out 1 toep

Lower Input

Lower Output 0
DataOut —J
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AS4LC256K16EO

Lower byte read-modify-write cycle waveform

trwe
tras I rp
RAS
|<—> tcrp <—tRpc—>|
UCAS
tesH
trep tcas
|<_> tere trsH I tcre
LCAS
~—T1RrAD traL
tasr tacs I tean
<—>| tRAH
Address X Row X Column AdcI ress ¥
trwD towL =
tawp tRwL —
tres I tewp twp —>|
WE
"| = toea
OE
Upper Input
Upper Output )
DataOut 1 |
toep <—>| = Ips
Lower Input
tRac Dataln
tAn
teac
terz ‘-’I = = loez
Lower Output |
L DaaOut
4/11/01;V.1.1 Alliance Semiconductor P. 15 of 25

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5788060/AS4LC256K16EO-60TC.html

AS4LC256K16EO

EDO page mode read cycle waveform

[ trasp I trp I
RAS \ / \
tesH tRsH
tcrp I trep I teas tcp I tec I
ucas, _ / W\ / \\
LCAS
tar — [— tcan
tRaD tRAL
task »| |+ tran —] I tasc
Address Row ¥ Co| Address X__Col Address Y YCol Address X
1, t
| [res treH o Fﬁ» tren 4’I RRH

WE / \/ A
|‘_> }\—/ I‘_’l toea

. toea
OE \ /
trac ‘
le—s| loiz CAP
teac fcac
taa
1/0 ) Data Out Data Out
EDO page mode byte read cycle waveform
I trasp t=— ke —
RAS
tesH tRsH I tcrp
terp | trep tcas —= [=— fcas —]
UCAS ) —
tcp tre
tec
f=— tcre [=— tcas tep | trec
LCAS
- I‘ tRAH ~— tcan trAL
tasr | traD [=—tasc — tcan
‘ | tasc tcan | tasc
Address X Row X ) Column 1 )i/ Column 2 ) Columnn
e tres
[=-Res — tren = | tres =|| =] tren
WE
o f=—ToEA — = toEA [=—=] toea
OE 1
tcac
teiz =1 |~
=~ tan torr
tcap T ' toez
Lower I/O Data Out 2
tan tan ||
tRac tcap
teac torr teac - torr
telz = = torz e ~—l toez
Upper I/0 S F—
L_DataOut 1 DataOut n
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EDO page mode early write cycle waveform

trasp

[+— tRAH —| trwL

RAS N\ /T
tcre trep i tpc o]
tosn tasc tcAH
I‘_ teas — twes <—tcp4‘ tReH T

UCAS, / \ / \ 0 —

LCAS tAR | tRAL

tasr I tRADI |
Address ¥ Row address ¥ Col address X Col Address ¥ Col Address
towt

twen <« toen

OE \_/ \—‘/' (.
tHDR toep
|<—tDS ->| [e— toH —>| 4"
1/0 X Dataln )4 )¢ Dataln )¢ )¢ Dataln /&

EDO page mode byte early write cycle waveform

| trasP | trp —=]|
RAS
tesH | tRsH J
terp | trep f=—teas ->| [=— tcas —=f [=tcrp
UCAS
|<— tep — tep
tpe tre
|=— tcrp |e—1tcas — l=trpc |
LCAS
<—>| tRAD I tRAL
- tRAH ~—>1 tcan e tcan < tean
tasr " |=tasc - [=—tasc — f=—] tasc "
Address Row X X Columni X___Column 2 ¥ Columnn X
TR
~—"twcH ~—twcH —1 twen
twes twes = |- twes |
twp twp twp
L towL ‘ fowL tewe —|
WE
OE
tbs |<—><— toH —»I
Lower I/0 X_Dataln2 X
tos -+ | ton tps =] [='oH ’)L
Upper I/0 X X
L Datalnil CDatalnn
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AS4LC256K16EO

EDO page mode read-modify-write cycle waveform

trasP trp
RAS \_
trem
tesH
[«— treD —>| I teas tep I terp
UCAS, A /\ /\ [T
e |t
| RAD
LCAS taAsr trRAH fRAL
] tcan «——| tcan —— tcan —»
Address Row Ad Y Y Co Ad ¥ X Col Ad X ¥ Col Address ¥
T
trwD tewL I trwi
tres e —— tcwp tewp — towp fowt
o tawD tawD | twp
WE [ ] N/ N/ \_y
toea |<—> toez toep | toea
OE \_| \_|
taa +—> foH
trac l tos Ips [« tcap
toLz » > toLz
tecac tcac
1/0 {X Dataln —{¥| ¥ X Dataln
Data Out Data Out Data Out
CAS-before-RAS refresh cycle waveform (WE = V)
fre
trp I tRas
RAS / \ /
e— trpc teHr
tepn
tesr
UCAS, / \ /
LCAS
torr
1/0 )
RAS only refresh cycle waveform (WE = OF =V or V)
fre
fras I trp
RAS \ ( -
|<—t0RP—> |<—'| trec
UCAS, / -/
LCAS |<— tARs tRAH
Address Y Row Address Y
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AS4LC256K16EO

EDO page mode byte read-modity-write cycle

I I trasp = trp —|
RAS
tesH
l«— | treD tRsH
tcrp = = tcas ——| tcas | | | tcre
UCAS
trem
[— tcp —= | |=lcp
tcas
LCAS
tRAL
traD [ tcan == tcan ~—fcan =
tran o+ |~ ’ tawp tawp
tasr = ||~ tasc | tasc - = tasc
Address T XRX XCI X X_C2 Cn
- tawp —»] =1 trwi
tres *‘ [<j=-lowp | —Tlowp — tewp
trwD — = lowm | ] tewe o |~ towt
’ | twp twp :' twp
WE \
o |<—> tOEA ->| - tOEA |- tOEA
OE
toep = |=
= |tps
Upper Input
Dataln 1——| teap Datalnn
f=tan— toez taa - toez
tcac teac
- toLz oLz
Upper Output —_— |
Data Out 1 OFD—= |=— ton L Daaoutn
Lower Input ,
tosa | | = — Dataln2
taa | [ toez
- I:\ tcrz
Lower Output | \
L — Daaout2
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Hidden refresh cycle (read) waveform

AS4LC256K16EO

tre tre
tras tpr ras I tpr
RAS \ / \
[« tcre [e— teHr —
treD I tRsH terp
CAS __/ A
: tar
lfe—1RAD —>
tRAH
tasr ->| le tasc
Address K Row X X Col Address
|
|<—tRCS — > |< tRRH
WE -/ \
*|< toea
oF |
= |
-« tap —>
teac tore
torz toez
1/0 0 Data Out )
Hidden refresh cycle (write) waveform
Y
tre
tras I trp
RAS \ / \
terp l trep | tRsH
UCAS, / N\ /
LCAS tar |
le——1traD —>
tRAH | tRAL
tasr tasc I tean
Address X Row Address XX Col Address ¥
I tRwL
twer
twp
twes tweH
WE
[e—lps —| |e— tDH4’|
torr |
1/0 Dataln X
OE
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AS4LC256K16EO

CAS-before-RAS refresh counter test cycle waveform

tras
treH trp ]
RAS \ / \
tcsr —> «— tcpr —»f
+—1IcHR —~ tcas |
UCAS, \ / \ [/ \
LCAS tral
| ———— t(:AH R —
Address | X I0| Address
le— tap —>
teac
| |torz > |« torF
1/0 O Data Out )
© tRRH
?\ |<—tRCS—> trReH
8 < WE | /
3] +| |« toea
g tRoH
OE | /[
trwL
fowt
twp
twen
- twes
WE | \ /
2
&}
& [e——TpH
] < e tos |
B 1/0 {__ Dataln }
= _
OE | )
tres o twp
tewp
. tawp towL
WE | / \
< e t, |
OEA
L% - 1 je—] toep
9] OE | /
b= I
B. —tan —> toH
g
5 tez toez
~ fecac
tbs
1/0 Data Out Dataln ) e——
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AS4LC256K16EO

CAS-before-RAS self refresh cycle

trp | trass trRps
RAS
+~—— trec—> trpc
«—— tcp D —
| lesr tcHs [«—
UCAS,
LCAS
R s 4
DQ
Typical DC and AC characteristics
Normalized access time tgac Normalized access time tgac Typical access time tgac
vs. supply voltage V¢ vs. ambient temperature T, vs. load capacitance C_
1.5 1.5 100
1.4 1.4 90
Y Ty = 25°C Y
£ 13 £ 13 v 80
2 2 g
13 9] -
§ 1.2 § 1.2 g 70 /
T 1 T 11 & 60
= = | —] 5]
fac! o] =
é 1.0 é 1.0 — |_— H& 50 /
o o
“ 09 T~ “ 09 40
0.8 0.8 30
2.7 3.0 3.3 3.6 3.9 =55 =10 35 80 125 50 100 150 200 250
Supply voltage (V) Ambient temperature (°C) Load capacitance (pF)
Typical sui)ply current I Typical supply current Ic Typical power-on current Ipg
vs. supply voltage V¢ vs. ambient temperature T, vs. cycle rate 1/tgc
70 70 35
60 60 30
< 50 = 50 QE? 25
E E et
2 40 2 40 5 20
(%) [} —
£ g 5
g 30 g 30 2 15
= = ¢
&1 20 & 20 g 10
= ] g
%) e r_e
10 10 5
0.0 0.0 0.0
2.7 3.0 3.3 3.6 3.9 =55 -10 35 80 125 2 4 6 8 10
Supply voltage (V) Ambient temperature (°C) Cycle rate (MHz)
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AS4LC256K16EO

Typical refresh current | cc3 Typical refresh current | cc3 Typical TTL stand-by current | cc»
vs. supply voltage Ve vs. Ambient temperature Ta vs. supply voltage V¢
35 35 3.5
30 30 3.0
T 25 T 25 é 2.5
5 20 5 20 T 2.0
5 15 5 15 S, 215
o
£ 10 £ 10 B 1o —]
@ @ &
5 5 0.5 —
0 0 0
2.7 3.0 3.3 3.6 3.9 0.0 20 40 60 80 2.7 3.0 3.3 3.6 3.9
Supply voltage (V) Ambient temperature (°C) Supply voltage (V)
Typical TTL stand-by current I, Typical output sink current I Typical output source current I
vs. ambient temperature T, vs. output voltage Vo vs. output voltage Vo
3.5 70 70
3.0 60 = 60 \
= z / E N
£ 2.5 E 50 7 Z 50
~ = a
- : / : AN
g 2.0 £ 40 5 40 \
& 5 o
: c / : N\
o 15 E 30 = 30
o z / 3 \
g 1.0 2 20 / 5 20
i E / 2 N
“ 05 — S 10 g 10
— N\
0.0 0.0 0.0
0 20 40 60 80 0.0 0.5 1.0 1.5 2.0 0.0 1.0 2.0 3.0 4.0
Ambient temperature (°C) Output voltage (V) Output voltage (V)
Typical EDO page mode current Icc,  Typical EDO page mode current Iccy
vs. ambient temperature T, vs. supply voltage V¢
35 35
~~ 2
E 30 é 30
E 25 g 25
—
5 20 E 20
3 I E
g 15 g 15
[
5 10 i 2 10
o
o
g s 2 s
5]
0.0 0.0
0 20 40 60 80 2.7 3.0 3.3 3.6 3.9
Ambient temperature (°C) Supply voltage (V)
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Package dimensions

10

44 43 42 41 40 39 38 37 36 35

32 31 30 29 28 27 26 25 24 23

AS4LC256K16EO

44-pin TSOP II

Min Max
b= (mm)  (mm)
A 1.2
44-pin TSOP 11 H. A 0.05
A, 0.95  1.05
b 0.30 0.45
c 0.127 (typical)
D 18.28 18.54
E 10.03 10.29
\/\u‘_L H, 11.56 11.96
e 0.80 (typical)
1 0.40 0.60
40-pin SOJ 40-pin SOJ
400 mil
e D =i Min Max
TT A 0.128 0.148
El E2 Al 0.026 -
o il A2 1.105 | 1.115
Pin 1 B 0.026 0.032
—) [«—B 1 l—C b 0.015 0.020
& » \_T; A2 | \{ (¢ 0.007 0.013
Al | 4 _T_L'f D 1.020 | 1.035
T N | Sestégg ) 8 E 0.370 (typical)
El 0.395 0.405
E2 0.435 0.445
a N NEN (txrmica)
Capacitance f =1 MHz, T, = room temperature, Ve = 3.3V £ 0.3V)
Parameter Symbol Signals Test conditions Max Unit
Crni A0 to A8 V., =0V 5 pE
Input capacitance -
Crna RAS, UCAS, ICAS, WE, OE V;, = 0V 7 pF
1/0O capacitance Cr/o 1/00 to I/015 Vin = Vou = OV 7 pF
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AS41LC256K16EO

A

Ordering codes

Package \ Access time 35 ns 45 ns 60 ns
Plastic SOJ, 400 mil, 40-pin AS4L.C256K16E0-35]JC AS4L.C256K16E0-45]C AS4LC256K16EO-60]C
TSOP II, 400 mil, 40/44-pin  AS4LC256K16EO-35TC AS4LC256K16EO-45TC AS4LC256K16EO-60TC
Part numbering system
AS41C 256K16E0 —XX X C
X J— X Package: J = SOJ Commercial temperature range,
3.3V DRAM prefix ~ Device number RAS access time T = TSOP II 0°C to 70 °C
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