Features
¢ Organization: 262,144 words x 16 bits
* High speed

- 35/45/60 ns RAS access time

- 17/20/25 ns column address access time

-7/

* Low

- Active:

10/10 ns TAS access time
power consumption

280 mW max (AS4LC256K16E0-35)

- Standby: 2.8 mW max, CMOS I/0 (AS4LC256K16EQ-35)

* 512 refresh cycles, 8 ms refresh interval

- RAS-only or TAS-before-RAS refresh or self refresh
¢ Read-modify-write
¢ LVTTL-compatible, three-state 1/0
 JEDEC standard packages

- 400 mil, 40-pin SOJ

- 400 mil, 40/44-pin TSOP II
* 3.3V power supply

* EDO page mode e Latch-up current > 200 mA
Pin arrangement Pin designation
SOJ TSOP Il Pin(s) Description
Vee 10 141 GND .
IX;(C) ; 58(1) E > p g JoLs AO to A8 Address inputs
3 42 /014
58; i 58% E i a1 g 583 RAS Row address strobe
5 40
1(22 g >/Cc = 20 531 GND 1/00 to I/015 Input/output
/04 7 vosa 7 38 [ /011 =
Vo : 2 %8(5; ds 2 x[3 110 OE Output enable
II/Ig(; 9 § Vo7 E ?0 § gg g 108 UCAS Column address strobe, upper byte
gg § § LCAS Column address strobe, lower byte
WE 3 NCEH 13 2 32 NC —
WW]SE < N4 = 315 1cas WE Read/write control
NC WE [ 15 30 31 UCAS
A0 RAS ] 16 29[ OF Vee Power (3.3V +0.3V)
Al NC [ 17 28 [ A8
A2 A0 18 273 A7 GND Ground
A3 Al 19 26 1 A6
Vee A2 20 25 AS
A3 21 243 A4
Voo [ 22 231 GND
Selection guide
Symibol  AS4LCZS6KIGEC-35  AS4LCZ256K16E0-45  AS4LC256K1I6E0-60  Unit
Maximum RAS access time tRAC 35 45 60 ns
Maximum column address access time tCAA 17 20 25 ns
Maximum CAS access time tcac 7 10 10 ns
Maximum output enable (OF) access time toRA 7 10 10 ns
Minimum read or write cycle time trC 50 80 100 ns
Minimum EDO page mode cycle time tpc 15 17 30 ns
Maximum operating current Iecy 70 60 50 mA
Maximum CMOS standby current Ieco 200 200 200 A
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AS4LC256K16ED Preliminary information

Functional description

The AS4ALC256K16EQ is a high-performance 4 megabit CMOS Dynamic Random Access Memory (DRAM) organized as 262,144 words by
16 bits. The AS4LC256K16EQ 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 AS4ALC256K16EQ 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 AQ to A8 during an 8 ms period is accomplished by performing any of the following:
» RAS-only refresh cycles
¢ Hidden refresh cycles
o CAS-before-RAS refresh cycles
¢ Normal read or write cycles
« Self refresh cycles

The AS4LC256K16EQ is available in standard 40-pin plastic SO] and 40/44-pin TSOP Il 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 = COLUMN DECODER DATA
GND —p g £ VO i = 1/00 10 1/015
=8 % SENSE AMP _—p
U 0 ‘
A0 —pf
Al —p OF
A2 —p é x
RAS — (S o A3 —p 5 g 512x512x16
M —h o Y B > ARRAY
Ao 2 g (4,194,304)
A6 —» 2 g
TAS CLOCK adh
UCAS ! CENERATOR A8 — T T p—
GENERATOR
WE CLOCK
WE GENERATOR
Recommended operating conditions (Tq = 0°C to +70°C)
Parameter Symbaol Min Tp Max Unit
Vee 3.0 3.3 3.6 v
Supply voltage o~ = — >0 v
Vi 2.0 - Vee +1 \
Input voltage
i 1.0 - 0.8 v
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Preliminary information AS4LC256KT16E0

Absolute maximum ratings

Parameter Symbol Min Max Unit
Input voltage Vin -1.0 +7.0 A
Output voltage Vout -1.0 +7.0 A
Power supply voltage Vee -1.0 +7.0 A
Operating temperature Torr 0 +70 T
Storage temperature (plastic) Tstq -55 +150 T
Soldering temperature X time Tsolper~ — 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

-35 -45 -60

Parameter Symbol  Test conditions Min  Max | Min  Max | Min  Max [Unit Note
Input leakage 0V<V,,£+5.5V . ) )
current e pins not under test = OV 10 10 10 10 10 10 {uA
Output leakage Dgyr disabled, ) } )
current lor OV<V,,<+55V 10 10 10 10 10 10 1nA
Operating power Toct RAS: UCAS, LC.AS, address B 70 B 60 B 50 |mA 12
supply current cycling; tgc=min
TTLstandby power |~ p&s _ OTAS = TCAS = Vg - 200| - 200| - 200 |pA
supply current
Average power RAS cycling,
supply current, Iees UCAS = LCAS = Viy, - 50 - 45 - 40 |mA 1
RAS refresh mode trc = min
EDO page mode RAS—UCAS=TCAS=V,y,
average power Iocs L . - 40 - 35 - 35 |mA 172

address cycling: tgc = min
supply current
CMOS standby
power supply Iccs RAS=UCAS=ICAS= V¢ - 0.2V - 500 - 500 - 500 |uA
current
CAS-before-RAS

refresh power Iecs RAS, UCAS, LTAS, cycling; -~ 200 - 200 - 200 |ppA 1

trc = min
supply current RC

Vou Ipur = -2 mA 2.4 - 2.4 - 2.4 - |V
Vor, Ipur =2 mA - 0.4 - 0.4 - 04 |V
RAS = UCAS = ICAS=V;,
Self refresh current Iy ;WQEO:D%IE A({}AS O: 2\</CC70'2V' - 400 - 400 - 400 |uA
- = Ve 0.2,
0.2V are open

Output Voltage
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AS4LC256K16E0C

AC porameters common to all waveforms

Preliminary information

-60

Std Symbol  Parameter Min Max Min Max | Min Max |Unit
tre Random read or write cycle time 50 - 80 - 100 - |ns
trp RAS precharge time 15 - 20 - 20 - |[ns
tRAS RAS pulse width 35 75K 45 75K 60 75K |ns
tCAs CAS pulse width 6 - 10 - 10 - |ns
tReD RAS to CAS delay time 12 18 18 32 15 45 |ns
tRAD RAS to column address delay time 8 14 13 23 15 30 |[ns
tRSH(R) CAS to RAS hold time (read cycle) 10 - 10 - 12 - |ns
tesy RAS to CAS hold time 35 - 45 - 60 - |ns
tcrp CAS to RAS precharge time - - - ns
tASR Row address setup time - 0 - - |ns
tRAH Row address hold time - - - ns
tr Transition time (rise and fall) 1.5 50 1.5 50 1.5 50 |ns
tREF Refresh period - 8 - 8 - 8 |ms
toLz CAS to output in low Z 0 - 3 - 3 - |ns
Read cycle

Std Symbol  Parameter Min Max Min Max | Min  Max Unit
tRAC Access time from RAS - 35 - 45 - 60 |ns
tcac Access time from CAS - 7 - 10 - 10 |ns
tAA Access time from address - 17 - 22 - 30 |ns
LAR(R) Column add hold from RAS 28 - 35 - 40 - |ns
tRCS Read command setup time - - - ns
tRCH Read command hold time to CAS - - - ns
{RRH Read command hold time to RAS - - - ns
tRAL Column address to RAS Lead time 18 - 25 - 30 - |ns
topN CAS precharge time - - - |ns
tOFF Output buffer turn-off time 0 8 0 10 0 10 |ns
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Preliminary information AS4LC256KT16E0

Write cycle

Siet =35 -45 -60

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

tcAH Column address hold time 5 - 6 - 10 - ns

tAWR Column address hold time to RAS 28 - 35 - 40 - ns

twes Write command setup time 0 - 0 - 0 - |ns 11
twel Write command hold time 0 - 0 - 0 - ns 11
twer Write command hold time to RAS 28 - 35 - 40 - ns

tywp Write command pulse width 5 - 6 - 10 - ns

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

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

tps Data-in setup time 0 - 0 - 0 - |ns 12
tDH Data-in hold time 5 - 6 - 10 - ns 12
tDHR Data-in hold time to RAS 28 - 35 - 45 - ns
Read-modity-write cycle

S 35 45 -60

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

tRWD RAS to WE delay time 54 - 58 - 60 - ns 11
tewD CAS to WE delay time 28 - 30 - 30 - ns 11
tAWD Column address to WE delay time 35 - 38 - 40 - ns 11
tRSH (W) CAS to RAS hold time (write) 10 - 10 - 12 - |ns

tCAS(W) CAS pulse width (write) 15 - 15 - 15 - ns
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EDO page mode cycle

Preliminary information

Sid -35 -45 -50
Symbol  Parameter Min Max Min Max Min Max | Unit Notes
tpc Read or write cycle time (fast page) 15 17 - 25 - |ns 14
tcAp Access time from CAS precharge - 19 - 21 - 23 |ns 13
tep CAS precharge time (fast page) 4 5 - 6 - ns
tpeM EDO page mode RMW cycle 56 58 - 60 - |ns
tCRW 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
tCHR CAS hold time (CAS-before-RAS) 8 8 - 10 - |ns 3
trRpC RAS precharge to CAS hold time - 0 - 0 - ns
CAS precharge time
fepT (CAS-before-RAS counter test) 8 8 a 8 a s
Qutput enable
Stdd -35 -45 -60
Symbol  Parameter Min Max Min Max Min Max |Unit Notes
trROH RAS hold time referenced to OE 5 5 - 5 - Ins
tORA OF access time - 10 - 10 - 10 |ns
toRD OF to data delay 5 5 - 8 - |ns
toRz Output buffer turnoff delay from OF - 8 - 8 - 8 |ns 8
tORH OF command hold time 8 8 - 8 - Ins
Self refresh cycle
Std -35 -45 -60
Symbol  Parameter Min Max Min Max Min Max | Unit Notes
RAS pulse width
tRASS (CBR self refresh) 100K - 100K - 100K - ns
RAS precharge time
'RPS (CBR self refresh) 85 85 a 85 a s
CAS hold time
tCHs (CBR self refresh) 30 30 a 30 a s
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Preliminary information AS4LC256KT16E0

Notes

1 Igets Iegese Igeq- and Iggg depend on cycle rate.

2 Igcq and Igcy depend on output loading. Specified values are obtained with the output open.

3 Aninitial pause of 200 ps 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 tr = 5 ns. All AC parameters are measured with a load equivalent to two TTL loads and 60 pF, Vy (min) 2 GND and Vg (max)
< Vee

5  Vig (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between Vi and Vyp.

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

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

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

9  Either tgey or tgpy 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 tyess tweHs tRwD tewp and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only. If tys = tys
(min) and tywy > twy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the cycle. If tgyyp
> tRWD (min), tcwD > tcwD (min) and tAWD > tAWD (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 tgaa or toac Or teap

14 tpgc = tep to achieve tpe (min) and tgpp (max) values.

15 These parameters are sampled and not 100% tested.

Key to switching waveform

7 Y
Undefined/don’t care /A Rising input Falling input

Read cycle waveform

Re
fRAS
Rep tRSH Rp
RAS \ / \
tesH
tcrp — [*— tasc [* tcaH "I
[*—T 'RCS tcas
UCAS, __J 77777
LCAS
Address Col Address
WE
OE
re—lora — forr
terz ‘_’T
jr{e)
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AS4LC256K16ED Preliminary information

Upper byte read cycle waveform

Re |
I RAS I Rp I

RAS 1\ e

tReD trRsH
tesH le— [CRP

tcas

AN / /

UCAS

LCAS

LARMIIIMIMI_SM_WNIN

Address

VE 7777777777777

OE 777777, 77777

foEA

tRAC
t OEZ ——
AA

Upper /O
Lower /O

Data Out )

Lower byte read cycle wavetorm

RAS \ /S N

Rep tRsH
tesH l«— T(crP

LCAS

UCAS

 HHHHHITETI_—

tasc

tRAL

<—>I tcan

Column

Address

WE

es]

7222227727222 NI

ROH ——]

OE AN 2727277777777,
Upper I/O

toEA

la—— l0OEZ —»f

Lower /O

Data Out )
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Preliminary information AS4LC256KT16E0

Early write cycle wavetorm

Re

RAS 1 tRp
RS )\ e N
|"— terp tReD tcas
UCAS, /
LCAS tawr
RAD I RAL
” tasc?]
Address Row Address Col AddIeCsZH
[ ]
S = twen
WE AT 1777277777727
OE
tps ’l [ pH
/0 { Data In

tRC |

Address

lt————tcAs —m |¢-tCRp -

UCAS  _/ \ / 4

LCAS 777 L A

twes twen

Y

Upper /O
Lower I/O
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Lower byte early write cycle waveform

I tRC 1
| t | t |
| RAS T RP 1
RAS \ \
tAWR
RAD fRAL

Address Column Address

tcrp —|
UCAS w I_
tasc ==

Rep tcas

fcan

tesa
|<— tcrp —m trRsH |<—tCRp —
LCAS / N\ / /

twer

WE {77777 777777
OE
Upper /O
Lower VO
Write cycle waveform (OE controlled)
i ke | |
f fRas 1 'RP 1
RAS \ / \
tesH
I tRSH
|'_ fcrp tRep l fcas
UCAS, / @ %
LCAS i 'RAL

tAWR
fRAD fasc -+
jo— tasr—>{e—tRan—+| le—tcan

Iress Col Address

Address

twer
RwL
le— towL —»

twp
le— lOEH »|
OE 277 77 L A Y

DHR
toED

ps

oy

/0
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Preliminary information AS4LC256KT16E0

Upper byte write cycle waveform (OE controlled)

R

RAS

Address

I-—tCRP — L— tasc ——| tcas I“-tCRP—’
UCAS _/ N\ / /
tcrp — treC
LCAS m RIIHIHTIHI
7 s s s E sy V0000
OF 7777777777777 k- H M-
tps |<—><_..| t
Upper I/O
Lower I/O
Lower byle write cycle waveform (OE controlled)
tRe
tRAS I trp
RAS
Address
|<— {crRp =] |<—[ACS — RsH |<"CRP -
LCAS _/ \ / /
|<—> tcrp tRpC l
UCAS 77 ) NI

4—‘WP->|
WE Vi

l«— (OEH

OF 7777777777777 ALY
Upper I/O :

Lower I/O
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Read-modify-write cycle waveform

Rwc

RAS | Rp
|
RAS \ / \
TCAS, / | 27
LCAS tar
fRAL
|‘—tASR —»le— RAH —>| le-LCAH »
Address % Row Address Col Address
WE tij*‘ Yl
OE I
<—>| tcrz
170 @ Data Out
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Preliminary information AS4LC256KT16E0

Upper byte read-modify-write cycle waveform

Rwe
fRAS I Rp
RAS / N
tesH
fRCD tcas
}‘_’ tcrp fRSH I ‘cre
UCAS 4 AN
tcrp ‘_’| tRpPC
LCAS ZZ7 _ TR

|a— RAD —twe tocs

Address
|---tRCS - tcwp twp
WE o e tom Vi
OE
Upper Input

teLz

tcac

taa
tRac - |<- toEz

Upper Output )
Data Out toED

Lower Input

Lower Output @(__Ij
Data Out
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Lower byte read-modify-write cycle wavetorm

o RWC I -
RAS / -
l——— tcrp la— fRPC
UCAS 77 N
tRCD CsH -
|<—> tcrp RsH I tcrp
LCAS _ / N\ / /
tasr tacs t::
Address  EX___Row Column Ad ILress
Rcs I n tewn 'T:V o
WE - V0
[ foEA
OE
Upper Input
Upper Output

Lower Input

terz 1 [ loEz
Lower Output
Data Out
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Preliminary information AS4LC256KT16E0

EDO poge mode read cycle waveform

I RASP 1 tRp |

RAS =\ [\

tcsn 'RSH
| t t |

tcrp I RCD T CAS tcp tpc 1
UCAS, @ @ / @

LCAS
|<—— tasc F
Address | Address Col Address QCO] Addre

WE \V

. |'_' foEA |‘_'| toEA

OE N 02777777

tcac fcac
1/0 @ Data Out Data Out y

EDO page mode byie read cycle waveform

JE— I tRASP I Rp —>|
RAS
tesH | tRsH I [?
TCAS tcrRP I RCD tcas —= |\<— tcas —=] e
e—— tcp tpc
tpc
TCAS f—| tcre [=— tcas tcp | trec
- tRAH RAL
tasrR I'_‘ RAD tcan
tasc
Address Row ) Column
[=-'RCS — treu ™| | L trcs - @h{cn
__ l‘_tOEA ™ > |~ ‘oea }‘—" toEA
OE N VU

tcac

tcrz ™ <l:

le— tan
tcap 1 I tOEFZ
Lower I/O - (< Data Out2__
AA t
tRA:I [C:: t
CAC t - OFF
torz = tCLCZA C—— I—- toEz
Upper /O

Data Out n
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EDO page mode early write cycle waveform

tRASP

RAS \ PR
fReD | tpc |
fesn | tasc 4—‘ |:_lCAH -
tcas —» twes +— tcp RSH T
s, o G e s e
LCAS RAL
Address Col address Col Address Col Address
OE NI MDY DHHIHHHIIlan.
tHDR
},_ tps _.l le—— tpp —»|
/o] Data In Data In Data In
EDO page mode byte early write cycle waveform
- I tRASP I tRp —>|
RAS N\
tcrp |‘——<— tRcp —>|-'— tcas "'l tCiSSH—" f=tcre ’I
UCAS / N\ N\ /
I__ tep —]

|<—— tcrp
LCAS 77
|<—tAsc -
Address X Colum
—"twcH
twes
twp
- tewL I
WE AN
OE
Lower I/O
Upper /O
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Preliminary information AS4LC256KT16E0

EDQ page mode read-modify-write cycle waveform

tRasP ‘RP
RAS N
tpem
tesu i
[+—tRcD | tcas T tep } tcrp
UCAS, / \ / \ @—
TCAS { ®RAD
LCAS | ‘R/LH tRAL
~—>| tcan '_’I tcan [e—— tcan ——l
Address Row Ad Col Ad Col Address

| RwL

C
Res [ [« tcwp — [e—— lcwp —> tewn tewr
o tAwD tAwD | twe
WE @ZZ%%ZZ224 - _/ -
toEa |-—>r—>| torz \_t—f toED toEA
OE \

RAC

terz »
tcac

/O Data In
Data Out Data Out Data Out
CAS-before-RAS refresh cycle waveform (WE = A9 = Vj or V)|
Re
Rp { Ras
RAS / \ /
|.7 trpC tcHR
|<—‘CPN
tesr
UCAS, / \ (2277777727777 7272777
LCAS
toFF
/0 }
RAS only refresh cycle waveform (WE = OF =V, orV,)
Re
Ras I 'RP
RAS \ { \
I-—tCRP—P |-—~| tRPC

UCAS, 77772777} \ /

LCAS |._ tARs —»f—— tRAH ——|
Address % % Row Address
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EDO page mode byte read-modify-write cycle

_ f RASP fa— R —]
RAS
fesn
tReD |‘— tgsg ——|
tcrp | [ tcas ——| I tcas I I | tcrp
UCAS /] N 77
tpem
le— tcp —»] le tcp
|e———ftcas
LCAS T
Address
trRes ..I et tewp =] le— tewp  —] tewd
RwD [ lowL | He tewr | [ towr,
| twp [t twp j twp
WE 73z N—1
__ | tora | toEa - |= toea
OE \
by
T0ED =~
-~ | {pg
Upper Input
Data In 1——l &
la— tRAC —i CAP
b tan = torz faa
tcac tcac
terz tcrz
Upper Output —_—
Data Out 1 fOED—» |=— | ton Data Out n
Lower Input )
DataIn 2

s |
[
f

taa togz

tcac [

- tcrz
Lower Output @( | )
Data Out 2
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Hidden refresh cycle (read) waveform

tRe tRe

RAS \ / \

[+ fcrp [e— lcHR —*|

.I tReD tRSH fcrp
CAS __[/] E%

le——tRAD —
RAH
:-_.| tasc
Address Row Col Address
WE 227
toEA
OoFE lillhHIHImMIihinmmy
RAC
I tAAI—>
tcac
4——| tcrz
/O Data Out }

Hidden refresh cycle (write) waveform

Re

t | t
RAS | RP
RAS \ / \
terp L trReD ! RSH
UCAS, / m /
LCAS tar |
o |
tasc |<—' <—>| fcan
Address Row Address
twer I
/O Data In
OE

This Material Copyrighted By Its Respective Manufacturer
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CAS-before-RAS refresh counter fest cycle waveform

tRAS |
RsH 1 fRp |

[}
RAS I\ /A

tesr tepT ——n
tcHr tcas I

UCAS, — /—  \ zZ7 \
LCAS

Address

/0 & Data Out

tRes —»f tRCH

X VB

Read Cycle

fewL
twp

tweH

twes

A=A M (7727272777277

pH
4 —

/0 { Data In

N tRes o twe
fewp i

1
WE V7777777777777777777777777777 7

Write Cycle

by

Read-Write Cycle
A
©
t

ps

/0

Data In ) —

This Material Copyrighted By Its Respective Manufacturer



Preliminary information

CAS-before-RAS self refresh cycle

RAS

UCAS,
LCAS

AS4LC256KT16ED

Rp

RASS

RPS§

je—— tcp —»

S E—

DQ

l«—| tcsr

tcus

fcez

Typical DC and AC characteristics

Normalized access time

Supply current (mA)

Normalized access time tgsc
vs. supply voltage V¢

Normalized access time tgc
vs. ambient temperature T,

1.5 1.5
14 1.4
T, =25°C E
1.3 ‘S 13
£
1.2 g 12
<
1.1 B 11 —
=
1.0 ~ g 10 /,l/
=]
09 L “ 09
~
0.8 0.8
2.7 3.0 33 3.6 39 55 -10 35 80 125
Supply voltage (V) Ambient temperature (°C)
Typical supply current Icc Typical supply current I¢
vs. supply voltage V¢ vs. ambient temperature T,
70 70
60 / 60
A <
50 — <£5 50
40 " g 40 ~
30 S 30
=
20 £ 20
@
10 10
0.0 0.0
2.7 3.0 33 3.6 39 55 -10 35 80 125
Supply voltage (V) Ambient temperature (°C)

100
90
80
70
60
50

Typical access time

40
30

35
30
25
20
15
10

Power-on current (mA)

0.0

Typical access time tgc
vs. load capacitance Cy,

50 100 150 200 250
Load capacitance (pF)

Typical power-on current Ipg
vs. cycle rate 1/tg

2 4 6 8 10
Cycle rate (MHz)
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AS4LC256K16E0C

Refresh current (mA)

Stand-by current (mA)

EDO page mode current (mA)

This Materi al

Typical refresh current I-c3
vs. supply voltage V¢

35
30
25 <£5
20 g
15 é
10 ﬁ
5
0
2.7 3.0 3.3 3.6 3.9
Supply voltage (V)
Typical TTL stand-by current Iccp
vs. ambient temperature T,
35
3.0 %\
25 Z
g
20 g
=
Q
LS =
1.0 g
05 '\\ 8
—
00
0 20 40 60 80
Ambient temperature (°C)
Typical EDO page mode current Iccy
vs. ambient temperature T,
35
30 é
25 g
Q
]
15 \\ i
\ &
10 =%
Q
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AS4LC256KT16ED

Preliminary information

Package dimensions

44-pin TSOP 11

ann0n0nnnn 1 —_ 1
44 43 42 41 40 39 38 37 36 35 32 31 30 29 28 27 26 25 24 23 _1r_ c
Min Max
1 {mm}) (i)
A 1.2
44-pin TSOP I e H
Ay 0.05
A, 0.95 1.05
1<Dz 345678 910 13141516 1718192021 22| ___ ¥ b 025 0.45
LL”JUUULIL”JLI d T c 0.15 (typical)
| l ! d 20.85 21.05
: 1 e 10.06 10.26
; \% H, | 1156 11.96
E 0.80 (typical)

I 40-pin SO

_f | 400 il
Min

40-pin SOJ E1 E2 Max

o A 0.128 | 0.148

Pnt s . ! . A2 1105 | L115
L ) A S \ { B 0.026 | 0.032

X ‘ L T&b’” | b 0.015 | 0.020
kN . E c 0.007 | 0.013
f _’L_b S?&ﬁg_r D 1120 | 1.130
E 0.370 (typical)

EL 0.395 | 0.405

E2 | 0435 | 0.445

Capacitance f =1 MHz, T, = room temperature, Vcc = 3.3V = 0.3V)

Parameter Symbol Signals Test conditions Max Unit
Cint AO to A8 Vi, =0V 5 pF
Input capacitance — —
Cine RAS, UCAS, LCAS, WE, OF V;,, =0V 7 pF
1/0 capacitance Cro 1/00 to 17015 Vin=Vou =0V 7 pF
Ordering codes
Package \ Access time 35 ns 45 ns 60 ns
Plastic SOJ, 400 mil, 40-pin AS4LC256K16E0-35]C AS4LC256K16E0-45]C AS4LC256K16E0-60]C
TSOPII, 400 mil, 40/44-pin  AS4LC256K16E0-35TC AS4LC256K16E0-45TC AS4LC256K16E0-60TC
Part numbering system
AS4LC 256K18E0 -XX X C
) ) ) Package: ] = SO] Commercial temperature range,
3.3V DRAM prefix  Device number RAS access time T - TSOPII 0T 1070 C
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