I AS4LC256K16EO
N
3.3V 256K X 16 CMOS DRAM (EDO)
Features
* Organization: 262,144 words x 16 bits * 5V I/0 tolerant
* High speed * 512 refresh cycles, 8 ms refresh interval
- 45/50/60 ns RAS access time - RAS-only or CAS-before-RAS refresh or self refresh
- 10/12/15/20 ns column address access time * Read-modify-write
_7/10/10 ns CAS access time * LVTTL-compatible, three-state I/O
* Low power consumption * JEDEC standard packages
- Active: 280 mW max (AS4LC256K16EO-45) - 400 mil, 40-pin SOJ
- Standby: 2.8 mW max, CMOS I/O (AS4LC256K16EO-45) - 400 mil, 40/44-pin TSOP 2
* EDO page mode * 3.3V power supply

* Latch-up current > 200 mA

Pin arrangement Pin designation
SOJ TSOP 2 Pin(s) Description
Vee 10 44 GND AOQ to A8 Address inputs
) W SN w0 2 431015 P
3 3= o1 VOIEH3 423 1/014 RAS Row address strobe
5 36— voi2 VO35 403 1/O12 I/00 to I/015 |Input/output
6 351 GND VCE,: 6 39 GND _
7 o mE=won VA7 o 38310l OE Output enable
g I 3 pow VOSC8 E 371010
o T mfpoy Vooo o 36 V09 UCAS Column address strobe, upper byte
100 2 33— pos VOTC10 g 351108 —
118 30— NC 3 LCAS Column address strobe, lower byte
12 2 291 LCAS = — '
13 9 28— UCAs NCOH13 2 32NC WE Read/write control
14 271 OE NC [ 14 31 LCAS
15 261 A8 WEL] 15 30 UCAS Vee Power (3.3V + 0.3V)
16 251 A7 RAS ] 16 29 OE
17 243 A6 NC[ 17 28[1 A8 GND Ground
18 231 A5 A0 18 273 A7
19 221 A4 Al 19 26 A6
20 211 GND A2 20 251 AS
A3 21 241 A4
Vee ™ 22 2371 GND
Selection guide
Symbol -45 -50 -60 Unit
Maximum RAS access time tRAC 45 50 60 ns
Maximum column address access time tcaa 20 20 25 ns
Maximum CAS access time teac 10 10 10 ns
Maximum output enable (OE) access time|  topa 10 10 10 ns
Minimum read or write cycle time tre 80 80 100 ns
Minimum EDO page mode cycle time tpc 17 17 30 ns
Maximum operating current Iccq 60 60 50 mA
Maximum CMOS standby current Iccr 200 200 200 pA
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AS4L.C256K16EO

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 2 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 —P z g -« COLUMN DECODER Bng
GND —p % ‘E v KZ=> 1/00 10 1/015
S | SENSE AMP <>
@ @ A 4
A0 —pf _
Al —p OF
— A2 —p F ]
— | RAS CLOCK & 512x512x16
RAS GENERATOR A3 —P 2 @ o
A4 —Pp w  [Z ;‘> & :::"> ARRAY
AS —P g (4,194,304)
A6 —B 2 2 o
- A7 —P
— TAS CLOCK
UCAS P! GENERATOR A P T T SUBSTRATE
R 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
VIH 20 - VCC + 1 V
Input voltage v 1o 08 v
1L i - .
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Absolute maximum ratings

2
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AS4L.C256K16EO

Parameter Symbol Min Max Unit
Input voltage Vin -1.0 +7.0 4
Output voltage Vout -1.0 +7.0 A
Power supply voltage Vee -1.0 +7.0 4
Operating temperature Torr 0 +70 °C
Storage temperature (plastic) Tsre -55 +150 °C
Soldering temperature X time TsoIDER - 260 %X 10 OC X sec
Power dissipation Py - 1 W
Short circuit output current Tout - 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

-45 -50 -60
Parameter Symbol Test conditions Min | Max | Min | Max | Min | Max |Unit| Note
OV <V, < +5.5V
Input leakage current I pins not under test = OV -10 | 10 | -10 | 10 | -10 | 10 | pA
Output leakage current Ior  |Doyr disabled, 0V <V, < +5.5V -10 | 10 | -10 | 10 | -10 | 10 | pA
Operating power Icc; |RAS, UCAS, ILCAS, address cycling; tge=min| — | 60 | — | 60 | — | 50 | mA| 1,2
supply current
TTL d e
standby power lec, |RAS = UCAS = ICAS = Vi — 200 = [200] — |200] pa
supply current
Average power supply
current, RAS refresh Icc; |RAS cycling, UCAS = TCAS = Vypy, tge =min| — | 45 | — | 45 | — | 40 | mA| 1
mode
EDO d RAS=UCAS=LCAS=Vy,
page mode average Tec . i Clss |- ss |- |35 | mal 12
power supply current address cycling: tg- = min
M d S
CMOS standby power || | gxs GEAS=ICAS= Ve - 0.2V — |400| — [400| — |400| pA
supply current
CAS-before-RASrefresh | | o3s RS, TCAS, cydling; tpe = min —|so| = |s0o| — |50 |mA| 1
power supply current
Vou |loyr = -2 mA 24| - |24 - |24 - |V
Output Voltage
Vor |loyr = 2 mA ~ 04| - |o4] - [o04]|V
RAS = UCAS = ICAS=Vy,
Self refresh current Icc; |WE = OE = A0-A8 = V(-0.2V, - | 400 | - |400| - |400| pA
DQO0-DQ15 = V-0.2V, 0.2V are open
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AC parameters common to all waveforms

AS4L.C256K16EO

-45 -50 -60
Std Symbol Parameter Min Max Min Max | Min | Max Unit Notes
tre Random read or write cycle time 80 - 80 - 100 - ns
trp RAS precharge time 20 - 20 - 20 - ns
tras | RAS pulse width 45 75K | 45 75K | 60 | 75K ns
tCAS CAS pulse width 10 - 10 - 10 - ns
taep | RAS to CAS delay time 18 32 18 32 15 45 ns 6
tRAD RAS to column address delay time 13 23 13 23 15 30 ns 7
(RSH(R) CAS to RAS hold time (read cycle) 10 - 10 - 12 - ns
tesy RAS to CAS hold time 45 - 50 - 60 - ns
tcrp | CAS to RAS precharge time 5 - 5 - 5 - ns
tasp Row address setup time 0 - 0 - 0 - ns
tRAH Row address hold time 8 - 8 - 9 - ns
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 3
tcrz | CAS to output in low Z 3 - 3 - 3 - ns 8
Read cycle
-45 -50 -60
Std Symbol Parameter Min Max Min Max | Min | Max Unit Notes
tRAC Access time from RAS - 45 - 50 - 60 ns 6
teac Access time from CAS - 10 - 10 - 10 ns 6,13
tan Access time from address - 22 - 22 - 30 ns 7,13
tarr) | Column add hold from RAS 35 - 35 - 40 - ns
tres Read command setup time 0 - 0 - 0 - ns
tRCH 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 25 - 25 - 30 - ns
tepN CAS precharge time 5 - 5 - 5 - ns
torr Output buffer turn-off time 0 10 0 10 0 10 ns 8,10
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AS4L.C256K16EO
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Write cycle

-45 -50 -60
Std Symbol Parameter Min Max Min Max Min Max Unit Notes
tasc | Column address setup time 0 - 0 - 0 - ns
tcag | Column address hold time 6 - 6 - 10 - ns
tawr | Column address hold time to RAS 35 - 35 - 40 - ns
twes | Write command setup time 0 - 0 - 0 - ns 11
tweyg | Write command hold time 0 - 0 - 0 - ns 11
twer | Write command hold time to RAS 35 - 35 - 40 - ns
twp Write command pulse width 6 - 6 - 10 - ns
tawr | Write command to RAS lead time 12 - 12 - 12 - ns
tewr | Write command to CAS lead time 12 - 12 - 12 - ns
tps Data-in setup time 0 - 0 - 0 - ns 12
tpy Data-in hold time 6 - 6 - 10 - ns 12
tpgr | Data-in hold time to RAS 35 - 35 - 45 - ns
Read-modify-write cycle
-45 -50 -60
Std Symbol [Parameter Min | Max | Min | Max | Min | Max Unit Notes
tawe | Read-write cycle time 115 - 115 - 120 - ns
tpwp | RAS to WE delay time 58 - 58 - 60 - ns 11
tewp | CAS to WE delay time 30 - 30 - 30 - ns 11
tawp | Column address to WE delay time 38 - 38 - 40 - ns 11
trsri(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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AS4L.C256K16EO

EDO page mode cycle
Std -45 -50 -60
Symbol [Parameter Min Max Min Max Min Max Unit Notes
tpc  |Read or write cycle time (fast page) 17 - 17 - 25 - ns 14
tcap | Access time from CAS precharge - 21 - 21 - 23 ns 13
tcp | CAS precharge time (fast page) 5 - 5 - 6 - ns
tpem | EDO page mode RMW cycle 58 - 58 - 60 - ns
tcrw | Page mode CAS pulse width (RMW) 46 - 46 - 50 - ns
trasp | RAS pulse width 45 75K | 45 | 75k | 60 | 75K ns
Refresh cycle
Std -45 -50 -60
Symbol [Parameter Min Max Min Max Min | Max Unit Notes
tesg | CAS setup time (CAS-before-RAS) 10 - 10 - 10 - ns 3
tcur | CAS hold time (CAS-before-RAS) 8 - 8 - 10 - ns 3
tppc | RAS precharge to CAS hold time 0 - 0 - 0 - ns
o o e o || -
Output enable
Std -45 -50 -60
Symbol [Parameter Min Max Min Max Min Max Unit Notes
tpo | RAS hold time referenced to OE 5 - 5 - 5 - ns
topa | OF access time - 10 - 10 - 10 ns
topp | OE to data delay 5 - 5 - 8 - ns
topz | Output buffer turnoff delay from OF - 8 - 8 - 8 ns 8
topg | OF command hold time 8 - 8 - 8 - ns
Self refresh cycle
-45 -50 -60
Std Symbol[Parameter Min Max Min Max Min Max Unit Notes
trass 12?;}5 i;frvevflr‘if}ll) 100K | - | 100K | - | 100K | - ns
w5 | CoR et ) S
N o v 7] | -
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AS4L.C256K16EO
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Notes

1 Icct, Ieess Iocs, and Iecg depend on cycle rate.

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

3 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).

4 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 Vg (max) <
Veo

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

6  Operation within the tgep (max) limit insures that tgac (max) can be met. trep (max) is specified as a reference point only. If tycp is greater than the spec-
ified tgep (max) limit, then access time is controlled exclusively by tcac

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

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

9 Either tycy or tgry 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 twes twer twp tewp and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only. If tyg 2 tyyg
(min) and tyyy 2 tywy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the cycle. If tgpp =
trwp (Min), tewp 2 tewp (mMin) and tawp 2 tawp (min), the cycle is a read-write cycle and the data out will contain data read from the selected cell. If nei-
ther 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 tcp OF teac O toap
14 tage 2 tep to achieve tpe (min) and tepp (max) values.

15 These parameters are sampled and not 100% tested.

Key to switching waveform

7 \
Undefined/don’t care % Rising input Falling input

Read cycle waveform

tRAS

tRCD tRSH tRp

tesH

tcrp — [ tasc [+ tcan ’l
tRes —> tcas

LCAS tAR |
Address dreszAH Col Address
tRRH
WE
OE
tcLz :ﬁf ]
/0 Data Out
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Upper byte read cycle waveform

I tRC Il
l tRAS I trp l
RAS
frReD tRSH
tesH le— tcrp
|<- tcrp | tcas
UCAS
|<— tcrp |
LCAS
tRAH <—>|
|e— tRAD tRAL
tASR |<—> | tasc I tcAH
Address Row Column ¢
|
|<— tres |«—— tRRH —>
WE
tRoH
OE 7777777777777 777
toEA
tRAC tan |<_ torz — ol
teLz toFF
Upper I/0 Data Out )
Lower I/0
Lower byte read cycle waveform
i tRAS e I tRp i
RAS
tReD tRSH
tesH |«— tcrp
|<— tcrp - tcas
LCAS
|<- terRp -
UCAS
tRAH I tasc
Address
WE
|<—tROH R —
OE
Upper I/0
toEA
toEz
toFF
Lower I/0 Data Out )
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AS4L.C256K16EO

Early write cycle waveform

tRAS “ I trRp
s T\ J \
F— tere trep teas
UCAS, / A
LCAS tAWR
tRAD | tRAL
I RAH " ] [ tcan —*
Address Row Address ?01| Address
OE
/70 > ’( : DataDIl:l
Upper byte early write cycle waveform
i tRAS e | tRp i
- I I |
RAS
Address RoxiA/l:ddress Column Address
| tean
fe———— tre tcas [ tcrp =
UCAS
|<—> tcrp l«— trRpC —>|
LCAS
wes t twcxl-x
RWL |
ItWCR -
WE
OE
Upper 1/O
Lower I/0 :
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AS4L.C256K16EO

Lower byte early write cycle waveform

[ tRAS i tRp {

RAS

tAWR

tRAL

Address Column Address

UCAS

— tasc —

tRep

tesu

LCAS

twer

fRwL
tewL
twes twen
twp

WE
OE
Upper 1/0

Lower I/0

Write cycle waveform (OE controlled)

! tre |

tRSH

|<— tcrp tReD tcas
UCAS, _/ N 7
LCAS RAL

tAsc |
+—1tcan

Col Address

— tASR—><—tRAH—>|

Row Address

Address

twer

l+— [OEH »|

tDHR
toED tps

tpH

1/0
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Upper byte write cycle waveform

Address

UCAS

LCAS

Upper I/0

Lower I/0

|<—tASR —

AS4L.C256K16EO

(OE controlled)

tRAS

tRAD i

fRAL

—{RAH —>|

Row Address

|<—tCRP —

Column Address

tesu

tasc —>| tcas

tRSH
tcAH

la—tCRp —|

trRpC

F—tCRP —

ARSI

la—towL —

Lower byte write cycle waveform

RAS

Address

LCAS

UCAS

WE

OE
Upper I/0

Lower I/0

2/25/02;V.1.2

tRWL
twp

ALY

L7777
<—>| tOEH

tps |<—><—>|

(OE controlled)

tRAS

tRAD I

'4 tASR

fRAL

K_Column Address

treD

tcas

|<— tcrp —

tcsu
|<—tACS — fRSH

tcrp

tRpC

| «—teWL

fRWL

DR

tps
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AS4L.C256K16EO

Read-modify-write cycle waveform

trwe

tras I trp
RAS \ : / \
i tcrp trReD C:<SSH
UCAS, / AN\ 227
LCAS tAR
f—tasr —>f« Ran letcan |
Address Row Address Col Address
' trcs e tcwp fv\vvrl: _:>|
WE 7727777777774 e "_‘ ﬁ’f o G
<—>| teLz ’<_>< — tpu —>|
1/0 @ Data Out Data In
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Upper byte read-modify-write cycle waveform

UCAS

LCAS

Address

Upper Input

Upper Output

Lower Input

Lower Output

2/25/02;V.1.2

tASR

AS4L.C256K16EO

e
fRAS I Rp
tesH
tReD tcas
1, t,
|<—> terp RSH CRP
|<—> tcrp <—>| tRpC
|e— tRAD ——1== tACg
tRAL
<—’| tcAH

Address
tRwD tewr =
1:AWD tRWL “+]
|—-— tRcs tcwp twp —|
->| | toEA
tOED

tcrz Data In

fcac

taA

tRAC - |<- toEz

l
Data Out 1 toED

&G

Data Out ]
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AS4L.C256K16EO

Lower byte read-modify-write cycle waveform

trwc

fRAS | Rp

terp |<— trRPC —>|

UCAS

tesH

trRep tcas
tcrp tRSH [ tcrp

LCAS

[~—1RAD tRAL
tASR '4_> tacs | teaH

tRAH

Address S5 Row

tRwD tewL

tAwD tRwL —»|

|
tRes | tcwp twp

WE Vi

OE

Upper Input

Upper Output

Lower Input

tRAC

tcac

tcLz > < loez
Lower Output
Data Out
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EDO page mode read cycle waveform

AS4L.C256K16EO

{ tRASP I trp i
RAS \ / \
tesh RsH
tcrp I tReD I tcas tep |
UCAS, / % ] b
LCAS
fAR - F tcan
| tR
— tasc
Address Col Address Col Address
fRCS tReH le> FE»
WE 7777777777777 s § N
toEA toEA
OE NIy 7777777777
e le—> '‘CLZ teap
tcac teac |«
tAA
1/0 @( Data Out Data Out —
EDO page mode byte read cycle waveform
o I tRASP I trp _’|
RAS
tesH | t, | .
GEAS tcrp | tRep g teas —| l«; tCA?SH—>| - e
tep tpc
tpc
[=— tcre ‘ [=— tcas tep | trpc
LCAS
tasr |
Address Row L
| tRC
@tRCH ©
o |=—tora —] ~ toEA |=—] tora
OE ’}\
t
ar o |-
[~ faa ‘\‘ torr
tcap T ' oz
Lower I/0 {5 Data Ol|1t 2
t
tRACAA tct::
tcac tOFF - tOFF
teLz thz tctLCzA C+ ’TOEE
Upper I/0
e L_Data Out 1 Data Out n
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AS4L.C256K16EO

EDO page mode early write cycle waveform

tRASP
le— tray —| fRwL
RAS T\ /S
tcrp tReD I tpe |
tcsH tasc tcAH —>|
tcas ——> twes «— tcp tRSH >
UCAS, / § / W N\
LCAS tAR tRAL
Address Row address Col address Col Address Col Address
WE  NMIIHhHhnmy
OE NNV NI LTI
tHDR toED
}4— tps —>‘ le—— tpy —» 4"
I/0 5 Data In Data In 5 Data In
EDO page mode byte early write cycle waveform
I tRASP I trp —>[
RAS
tcsh tRSH J
tere | tReD | [=— fcas —= f=tcrp
UCAS
f=—{ tcrp
LCAS
=—= traD
> [~ Ran
tASR ‘—‘ |<—tAsc -
Address Column 1
~—"twcH ~—twcn —™ twen
twes “ twes - = twcs |
twp twp twp
towr towL tewe —]
WE Y AN
OE
Lower I/0
Upper I/0
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EDO page mode read-modify-write cycle waveform

tRASP
RAS

UCAS,
LCAS

tcrp

tRAL

fe—— tcan —*|

Col Address

Address

| tRwL

tewL

topa |<—> <—" togz toED topA
OE \_|

tRAC

tcLz »|

tcac

1/0

Data In

CAS-before-RAS refresh cycle waveform

(WE = Vi)
tRe
tRp I tRAS
RAS / \ /
le—— trpc tcHR
s
tesr
UCAS, 0 77777777777777777777777)
LCAS L_’{ o
1/0 }
RAS only refresh cycle waveform (WE = OF =V or Vy;)
Re
fRAS I tRp
RAS \ |/‘_’| | S
|<—tCRP—> tRPC
UCAS, 7777777777777 ./
LCAS |<— tARS trRAH i
Address X

Row Address
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EDO page mode byte read-modify-write cycle

RAS

UCAS

LCAS

Address

Upper Input

Upper Output

Lower Input

Lower Output
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AS4L.C256K16EO

tRASP

tesu
|« treD tRsH
tcrp > = [~ tcas — teas I i I tere
tpem
[~— tcp —= - = fcp
tcas
fRAL
tRAD ‘ tcan == fcan = fcan —
fRes —1 <= tcwp = [~—Ttcwp —— tcwp
fRwp = tewL =] [ tewr o [ tewL
‘ - twp twp —| twp
22077 N N J
|=—={ toea | |= topa | |= toea
le{ tp .
topp =~ |- OED
= |tpg tps
. Data In lj—/ teap DataInn
t
[TV — T t?A (= toEz
feac CAC
| | tcrz [~ tcLz
| [
Data Out 1 {OED—>| |=— tor L DataOutn
—
g | | = Data In 2
taa ! | toEz
teac =]
| ||terz
[l
L Data Out 2
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AS4L.C256K16EO

Hidden refresh cycle (read) waveform

tre tre
tRAS tpr tRAS I R
RAS \ / \
[« fcrp [+ lCHR —>|
tReD ' tRsH tcrp
CAS __/
t

AR
le——tRAD —>|

tasc
Col Address

Address

¥

WE 7222722

tOEA

OE DI

| tRAC

|<— tAA

tcac

terz

1/0 Data Out )

Hidden refresh cycle (write) waveform

fRAS | fRp
RAS \ /I \
tcrp | fRcp | tRSH
UCAS, l I /
LCAS
Address
twes twen
IR
170 Data In
OE
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CAS-before-RAS refresh counter test cycle waveform

UCAS,
LCAS

Address

/0

Read Cycle
AL

Write Cycle
AL

<
|9
S
|} —
Q < OE
=
e
3
~

/0

2/25/02;V.1.2

tRAS

AS4L.C256K16EO

tRsH

tesR —>| tepr —»
l«——tcHR ——> fcas

o

tRAL

le—— tcan

Col Address

tcac

<—>| tcLz

& Data Out

fo— tres —

le—s] tRRH
tRcH

7727772777777

tROH

tRwL

tewL

twp
twen

twes

A

tpH

tps

Data In

177777777, 777777777772
77772777777

7727

tRes

tcwp

tewr

tAwD

(2777727777772

E1FFFFF[FFF Y

terz

l—tan —

I toea
toED

2777777727777

toEZ
tcac

tps

£ Data Out XX

Data In —_
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CAS-before-RAS self refresh cycle
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AS4L.C256K16EO

R tRASS tRpS
RAS
— Ree—> trpc
«— tcp —»
+— | fesr tcus
UCAS,
LCAS
| lcez
DQ
Typical DC and AC characteristics
Normalized access time tgy ¢ Normalized access time tg, ¢ Typical access time tg, ¢
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Typical refresh current I3 Typical refresh current I3 Typical TTL stand-by current I,
vs. supply voltage V¢ vs. Ambient temperature Ta vs. supply voltage V¢
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Typical EDO page mode current Icc4  Typical EDO page mode current Ic-cy

vs. ambient temperature T, vs. supply voltage V¢
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Package dimensions
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mininininininininin mininininininin 44-pin TSOP 2
44 43 42 41 40 39 38 37 36 35 32 31 30 29 28 27 26 25 24 23 _1"_ C N
Min Max
S (mm) | (mm)
A 1.2
44-pin TSOP 2 E H
p e A, 0.05
A, 0.95 | 1.05
o b 030 | 0.45
1 2 3 4 5 6 7 8 910 13 14 15 16 17 18 19 20 21 22
I|_||_||_||_||_||_||_||_||_| b N N | c 0.127 (typical)
| | D 1828  18.54
v _l_ E 10.03 10.29
A ¢ | |A2 L 1
L T O_SO;Q - He, 11.56  11.96
Al . e 0.80 (typical)
1 0.40 0.60
40-pin SOJ 40-pin SOJ
400 mil
le »
) e D 1 Min Max
_f | A 0.128 | 0.148
E1 E2 Al 0.026 -
o N l A2 1.105 | 1.115
. B 0.026 0.032
Pin 1
A B i\ \ ! , e b 0.015 | 0.020
A 22 I c 0.007 | 0.013
AT1 I j KR Ti c D 1.020 | 1.035
Seating E 0.370 ical
—{[¢—D Plane . (typical)
E1l 0.395 0.405
E2 0.435 0.445
e 0.050 (typical)
Capacitance {f = 1MHz, T, = room temperature, V- = 3.3V * 0.3V)
Parameter Symbol Signals Test conditions Max Unit
CINl A0 to A8 Vm =0V 5 pF
Input capacitance — ——
Cpo RAS, UCAS, LCAS, WE, OF Vi, = 0V 7 pF
1/0 capacitance Ci/o 1/00 to I/015 Vin = Vour = OV 7 pF
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Ordering codes

®

AS4L.C256K16EO

Package \ Access time

45 ns

50 ns

60 ns

Plastic SOJ, 400 mil, 40-pin

AS4LC256K16E0-45]C

AS4LC256K16E0-50]C

AS4L.C256K16EO-60]JC

TSOP 2, 400 mil, 40/44-pin

AS41.C256K16EO-45TC

AS41C256K16EO-50TC

AS41.C256K16EO-60TC

Part numbering system

AS41C

256K16E0

—XX

X

C

3.3V DRAM prefix

Device number

RAS access time

Package: J = SOJ
T = TSOP 2

Commercial temperature range,
0°Cto 70 °C

2/25/02;V.1.2

Alliance Semiconductor
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	Selection guide
	Functional description
	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.


