I AS4LCIM16ES

N

3V 1IMx16 CMOS DRAM (EDO)

Features

* Organization: 1,048,576 words X 16 bits * Read-modify-write

* High speed * TTL-compatible, three-state DQ
- 50/60 ns RAS access time * JEDEC standard package and pinout
- 20/25ns lﬂer page cycle time - 400 mil, 42-pin SOJ
- 12/15 ns CAS access time - 400 mil, 44/50-pin TSOP 2

* Low power consumption * 3V power supply (AS4LCIM16ES5)

- Active: 500 mW max (-60)
- Standby: 3.6 mW max, CMOS DQ
* Extended data out
* 1024 refresh cycles, 16 ms refresh interval
- RAS-only or CAS-before-RAS refresh or self-refresh

* 5V tolerant I/Os; 5.5V maximum Vi
* Industrial and commercial temperature available

Pin arrangement

S0J TSOP 2 Pin designation
Vee (1 50 2 V. : ioti
e E_\é ] Z%% ves D(S% = = Dzslé Pin(s) Description
Dgz —3 40— Dgls DQ2 L 3 481 DQIS A0 to A9 Address inputs
DQ3 4 39— DQ14 DQ3 L 4 47 (1 DQl4
DQ4 5 381 DQI3 DQ+ L4 5 46 1 DQ13 RAS Row address strobe
vee 6 37 Vgg ];’(gg E 6 45 g Vss
DQ5 7 36— DQ12 7 44 (3 pQ12
pd6 T8 351 po11 no6 1 8 435 pot DQ1 to DQ16 |Input/output
DQ7 9 34— DQ10 — — —
DQ8 110 331 Qo A= =R OE Output enable
NC 11 5 Ne re e =
NC 12 311 ICAS 1 40— NC WE Write enable
WE 13 30— TCAS
Rlﬁg E i;‘ %g% /?9]5 UCAS Column address strobe, upper byte
NC 16 271 A8 NC [ 15 36 [ NC —
A0 17 261 A7 — TS LCAS Column address strobe, lower byte
Al 18 251 A6 ey P
WE ] 17 34 [1 UCAS
RI=EEEE = = HO=1 Vec Pover
Nc E 19 321 A9
Vee 21 22 Vg R I 315 Vgs Ground
A0 = 21 30 (1 A7
A1 22 29 1 A6
A2 23 281 A5
A3 ] 24 27 [ A4
Vee ] 25 26 [ Vgg
Selection guide
Symbol -50 -60 Unit
Maximum RAS access time tRAC 50 60 ns
Maximum column address access time taa 25 30 ns
Maximum CAS access time teac 12 15 ns
Maximum output enable (OE) access time topA 13 15 ns
Minimum read or write cycle time tre 80 100 ns
Minimum hyper page mode cycle time tepc 20 25 ns
Maximum operating current Iccq 140 130 mA
Maximum CMOS standby current Iccs 1.0 1.0 mA
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Functional description

AS4LCIM16ES

The AS4LCIMI16ES is a high performance 16-megabit CMOS Dynamic Random Access Memory (DRAM) organized as 1,048,576 words X 16
bits. The device is fabricated using advanced CMOS technology and innovative design techniques resulting in high speed, extremely low power
and wide operating margins at component and system levels. The Alliance 16Mb DRAM family is optimized for use as main memory in
personal and portable PCs, workstations, and multimedia and router switch applications.
The AS4LCIM16ES features hyper page mode operation where read and write operations within a single row (or page) can be executed at very
high speed by toggling column addresses within that row. Row and column addresses are alternately latched into input buffers using the falling
edge of RAS and xCAS inputs, respectively. Also, RAS is used to make the column address latch transparent, enabling application of column
addresses prior to xCAS assertion. The AS4LC1M16E5 provides dual UCAS and LCAS for independent byte control of read and write access.

Extended data out (EDO), also known as 'hyper-page mode,' enables high speed operation. In contrast to 'fast-page mode' devices, data remains
active on outputs after xCAS is de-asserted high, giving system logic more time to latch the data. Use OF and WE to control output impedance
and prevent bus contention during read-modify-write and shared bus applications. Outputs also go to high impedance at the last occurrance of

RAS and xCAS going high.

Refresh on the 1024 address combinations of A0 to A9 must be performed every 16 ms using:
* RAS-only refresh: RAS is asserted while xCAS is held high. Each of the 1024 rows must be strobed. Outputs remain high impedence.
* Hidden refresh: xCAS is held low while RAS is toggled. Outputs remain low impedence with previous valid data.
* CAS-before-RAS refresh (CBR): At least one XCAS is asserted prior to RAS. Refresh address is generated internally.
Outputs are high-impedence (OE and WE are don't care).

* Normal read or write cycles refresh the row being accessed.

* Self-refresh cycles
The AS4LCIMI16ES is available in the standard 42-pin plastic SOJ and 44/50-pin TSOP 2 packages, respectively. The AS4L.CIMI16E5 device

operates with a single power supply of 3V + 0.3V and provides TTL compatible inputs and outputs.

Logic block diagram

" P——
Vee—> 2= Column decoder Data
&£ DQ K=> DQI 0 DQI6
GND —> g g buffers
o Sense amp <:>
RAS —— RASdock U @
generator AQO —>|
! Al —> OF
n—| 2 | 5
A dock A— g g 1024 x 1024 X 16
—=c CAS cloc A4 —>| 2 o |l |
UCAS — generator AS—| 7 R —) Array
LCAS — A6 —>| & z (16,777,216)
A7 —> }:‘ [~
l A8 —>| .
p— A9 — | Substrate bias
WE clock T generator
WE  — generator
Recommended operating conditions’
Parameter Symbol Min Nominal Max Unit
Vee 3.0 3.3 3.6 \4
Supply voltage
GND 0.0 0.0 0.0 \
Vin 2.0 - 5.5 v
Input voltage 5
Vi 0.5 - 0.8 v
Commercial 0 - 70
Ambient operating temperature Ty °C
Industrial -40 - 85
1 Recommended operating conditions apply throughout this document unless otherwise specified.
2 Vip min -3.0V for pulse widths less than 5 ns.
P. 2 of24
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AS4LCIM16ES

®
Absolute maximum ratings
Parameter Symbol Min Max Unit
Input voltage Vbo -1.0 +5.5 \
Power supply voltage Vee -1.0 +4.0 4
Storage temperature (plastic) Tsra -65 +150 °C
Soldering temperature x time TsoLDER - 260 x 10 °C x sec
Power dissipation Py - 0.6 W
Short circuit output current Lout - 50 mA
Truth table
Addresses
Operation RAS | LCAS | UCAS | WE OE (i tc DQO to DQ15 | Notes
Standby H HtoX | HtoX X X X X High-Z
Word read L L L L ROW | COL Data out
Lower byte read L L H H L | Row | coL Uppifg;:’]yji -
Upper byte read L H L H L ROW | COL Data ]:)?lvt\ie;?;e? byte
Word (early) write L L L L X ROW | COL Data in
Lower byte (early) write L L H L X | rRow | coL ﬁ);;rr kl’jyyt; iaghmz
Upper byte(early) write L H L L X ROW | COL ]ngri};fé,%agt};_ii’
Read write L L L HtoL| LtoH | ROW | COL Data out, Data in 1,2
Ist cycle L Htol | HtoL H L ROW | COL Data out 2
EDO read 2nd cycle L Htol | HtoL H L n/a COL Data out 2
Any cycle L LtoH | LtoH H L n/a n/a Data out 2
EDO write Ist cycle L Htwol | Hwol L X ROW | COL Data in 1
2nd cycle L Htol | HtoL L X n/a COL Data in 1
Ist cycle L HtolL | HtoL | HtoL | Lto H | ROW COL Data out, Data in 1,2
EDO read write
2nd cycle L HtoL | HtoL | HtoL | LtoH | n/a COL Data out, Data in 1,2
RAS only refresh L H H X X ROW | n/a High 7
CBR refresh Htol L L H X X X High Z 3
Self refresh HtolL L L H X X X High 7 3
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AS4LCIM16ES

®
DC electrical characteristics
-50 -60
Parameter Symbol |Test conditions Min | Max | Min | Max | Unit | Notes
0V <V, < Ve (max)
Input leak I in = " CC 2 | 42 | 2 | 42 A
nput feakage current 1L Pins not under test = 0V H
Output leakage current Ior  |Douyr disabled, 0V <V, < V¢ (max) -2 +2 -2 +2 pA
Operating power ey RAS, UCAS, LCAS, Address cycling; 3 140 3 130 | mA 45
supply current tgc=min
TTL standb RAS = UCAS = LCAS 2 V.
standby power Tecs ) IH: — 20| - | 20 | ma
supply current all other inputs at Vg or Vi
Average power supply REE cocling TTEAS — TEAS >
current, RAS refresh Tees ?Asfﬁli?g'ftgﬁ - L(éfi ;{C_\klé"l — 130 | - | 120 | mA | 4
mode or CBR RC™ © ow e oW
EDO page mode average lecs RAS =V, UCAS or LCAS,. B 100 B 90 mA | 45
power supply current address cycling: typc = min
CMOS standby power RAS = UCAS = LCAS = V¢ - 0.2V,
supply current F=0
Output voltage
Voo |loyr = 2.0 mA - |l oa | - |04 | vV
CAS before RAS refresh N —
I RAS, UCAS or LCAS cycling, tpc = mi - 130 - 120 A
current CCé or cycling, (g min m
RAS = UCAS = LCAS <0.2V,
WE =OE 2 V¢ - 0.2V,
- . - . A
Self refresh current Iecy all other inputs at 0.2V o 0.5 0.5 | m
VCC - O.2V
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AS4LCIM16ES

®
AC parameters common to all waveforms
-50 -60
Symbol |Parameter Min Max Min Max Unit |Notes
tre Random read or write cycle time 80 - 100 - ns
trp RAS precharge time 30 - 40 - ns
tRAS RAS pulse width 50 10K 60 10K ns
teas CAS pulse width 8 10K 10 10K ns
trReD RAS to CAS delay time 15 35 15 43 ns 9
tRAD RAS to column address delay time 9 25 10 30 ns 10
tRSH CAS to RAS hold time 10 - 10 - ns
tesH RAS to CAS hold time 40 - 50 - ns
tcrp CAS to RAS precharge time 5 - 5 - ns
tasr Row address setup time 0 - 0 - ns
tRAL Row address hold time 8 - 10 - ns
tr Transition time (rise and fall) 1 50 1 50 ns 7.8
tRER Refresh period - 16 - 16 ms |6
tep CAS precharge time 8 - 10 - ns
tRAL Column address to RAS lead time 25 - 30 - ns
tasc Column address setup time 0 - 0 - ns
tCAH Column address hold time 8 - 10 - ns
Read cycle
-50 -60
Symbol Parameter Min Max Min Max Unit |Notes
traC Access time from RAS - 50 - 60 ns 9
teac Access time from CAS - 12 - 15 ns [9,16
taa Access time from address - 25 - 30 ns 10,16
trcs Read command setup time 0 - 0 - ns
tre Read command hold time to CAS 0 - 0 - ns 12
tRRH Read command hold time to RAS 0 - 0 - ns 12
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AS4LCIM16ES

®
Write cycle
-50 -60
Symbol Parameter Min Max Min Max Unit |Notes
twes Write command setup time 0 - 0 - ns 14
twen Write command hold time 10 - 10 - ns 14
twp Write command pulse width 10 - 10 - ns
tRWIL Write command to RAS lead time 13 - 15 - ns
towlL Write command to CAS lead time 8 - 10 - ns
tos Data-in setup time 0 - 0 - ns 15
tpy Data-in hold time 8 - 10 - ns 15
Read-modify-write cycle
-50 -60
Symbol Parameter Min Max Min Max Unit |Notes
tRwC Read-write cycle time 113 - 135 - ns
tRWD RAS to WE delay time 67 - 77 - ns 14
tewn CAS to WE delay time 32 - 35 - ns 14
tAawD Column address to WE delay time 42 - 47 - ns 14
Refresh cycle
-50 -60
Symbol Parameter Min Max Min Max Unit |Notes
tesr CAS setup time (CAS-before-RAS) 5 - 5 - ns 6
teHR CAS hold time (CAS-before-RAS) 8 - 10 - ns 6
trpc RAS precharge to CAS hold time 0 - 0 - ns
T R

2/25/02;v.1.3
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AS4LCIM16ES

®
Hyper page mode cycle
-50 -60
Symbol |Parameter Min Max Min Max Unit |Notes
tepwp | CAS precharge to WE delay time 45 - 52 - ns
tepa Access time from CAS precharge - 28 - 35 ns 16
taasp | RAS pulse width 50 100K 60 100K ns
thou Previous data hold time from CAS 5 - 5 - ns
tREz Output buffer turn off delay from RAS 0 13 0 15 ns
Wz Output buffer turn off delay from WE 0 13 0 15 ns
topz Output buffer turn off delay from OE 0 13 0 15 ns
tepc Hyper page mode cycle time 20 - 25 - ns
tuprwe | Hyper page mode RMW cycle 47 - 56 - ns
tRpcp RAS hold time from CAS 30 - 35 - ns
Output enable
-50 -60
Symbol |Parameter Min Max Min Max Unit |Notes
torz CAS to output in Low Z 0 - 0 - ns 11
tRoH RAS hold time referenced to O 8 - 10 - ns
topA OE access time - 13 - 15 ns
tOmD OE to data delay 13 - 15 - ns
torz Output buffer turnoff delay from OE 0 13 0 15 ns 11
toRH OFE command hold time 10 - 10 - ns
torz OE to output in Low Z 0 - 0 - ns
torr Output buffer turn-off time 0 13 0 15 ns 11,13
Self refresh cycle
-50 -60
Std Symbol |Parameter Min Max Min Max |Unit Notes
LY P 100 - 00— s
w5 | (Co sl N
fass CAS hold time 8 3 10 _ ns
(CBR self refresh)
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AS4LCIM16ES

®
AC test conditions
- Access times are measured with output reference levels of +3.3V
Voy = 2.0V and Vg = 0.8V,
Vg =2.0Vand V; = 0.8V Rl = 8280
- Input rise and fall times: 2 ns Dout
50 pF* R2 =295Q

GND
Equivalent output load

*including scope
and jig capacitance

Notes

N LR W N =

11
12
13

15
16
17
18

Write cycles may be byte write cycles (either LCAS or UCAS active).

Read cycles may be byte read cycles (either LCAS or UCAS active).

One CAS must be active (either LCAS or UCAS).

Icct, Ieess Iocs, and Iecg are dependent on frequency.

Iccy and Iy depend on output loading. Specified values are obtained with the output open.

An initial 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).

AC Characteristics assume tt = 2 ns. All AC parameters are measured with a load as described in AC test conditions below.

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

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

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

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

Either tpcpy or tggpy must be satisfied for a read cycle.

topr (max) defines the time at which the output achieves the open circuit condition; it is not referenced to output voltage levels. topg is referenced from ris-
ing edge of RAS or CAS, whichever occurs last.

twes, twers tRwD towp and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only.

If tyyg 2 tyys (min) and typg 2 tygg (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the cycle.
If twp = trwp (Min), tewp = tewp (min) and tywp = 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 tcap OF teac OF tepy
tasc = tep to achieve tpe (min) and tepy (max) values.

These parameters are sampled and not 100% tested.

2/25/02;v.1.3 Alliance Semiconductor P. 8 of 24



Key to switching waveforms

V/777] Rising input

Read waveform

N Falling input

AS4LCIM16ES

Undefined output/don’t care

tre

tRAS

RAS

UCAS
LCAS

Address

DQ

tReD

tRSH

[ e — "

tasc

CSH

¥
tRes

tRAD

l tcan

tcas

tASR —>j¢— (RAH—>

Row address

|
tRAL

Column address

[ RRH

tRaC

(ROH ——>|

ez

tan

le— topA —»

<—— ROH ——>

_tCACI

REZ

2/25/02;v.1.3

torz

Data out

‘RCH

< twgz

torz

topr (see note 11)
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AS4LCIM16ES

Upper byte read waveform

tRc

(RAS

RAS

tRCD

tRSH

tesy
tcRp —» t

tcrp

CAS

UCAS N 7%

~—— tReC

7
AN

LCAS

ALY

Address

Column

‘RCH
{RRH

A

REZ

[e74

|———————————— | (OFF

Upper DQ
Lower DQ

Data out

Lower byte read waveform

i Re
| RAS

RAS

tReD (RSH

tcrp

LCAS

UCAS ALY

Address

WE

OF
Upper DQ

toOEA (REZ
e—> (O[7

torz

LoFF
Lower DQ

Data out
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Early write waveform

Re

AS4LCIM16ES

RAS

tRAS

tesH

tcrp

tReD

UCAS,

LCAS

RAD

tASR —>1+— lRAH —>|

Row address

Address

LU

Col

umn address

tewr

RWL

twes

twcH

V22777

DQ

Upper byte early write waveform

tpH

ps ’|
{

Data in

tre

tRAS

tasg |

tRAD

Address

RAL

Row address

Column address

| lcAH

tesH

tRsH

jm—»

UCAS

LCAS

|— tCRP —»~]

N

N V7272772

tcrp

Upper DQ
Lower DQ
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twcs

twen

tRWL

twp
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Lower byte early write waveform

RAS

Address

UCAS

LCAS

WE
OE
Upper DQ

i

Lower DQ

AS4LCIM16ES

tre

(RAL

Column address

tasc

RCD

lcsH

tRSH tcrp >

Write waveform

twcs twcH

LI

(ot |

D

OE controlled

Re |

RAS

Address

FE LI
OF 277777772

2/25/02;v.1.3

tRAS I tRp |

tesH

|*— tcrp

tReD

TASR —>

Row address

torp

R
tewL

e

torH

ALAIIIIIEIEIIIIIIIiiiaiiiINNNNN

tps
fe—— tpyg
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AS4LCIM16ES

Upper byte write waveform OE controlled

e

(RAD (RAL

Column address

Address

tesy

UCAS

LCAS

J NN

|—towL —

RWL
-— Uyyp

AAMHIHIEDHEIEEBSS__ R RS DSEEIEDDDSDDSNNS V2222222272777,

|— (O

OF 7777777777777 AT IS

s =

WE

trd

=5

Upper DQ

Lower DQ

Lower byte write waveform OE controlled

fRe

tRAS Rp

RAS

tRAD

tRAL

Address

Column address

tReD tcas

tesa

| tRSH tcrp

LCAS Nh 17774

|a———! [CRP t(RpC |
TS NN\

tewr

tcrp - tacs

RWL

twp

WE Y2777

torH

OFE AN s, LTSS
Upper DQ

tps

Lower DQ
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AS4LCIM16ES

Read-modify-write waveform

RAS \
TCAS [ AN} 7
LCAS AR
Address Row address Column adqress
' tRes " tcwp | (C:)\/LIP
WE 7777 o V777777
OE i

| RAC
—

tcac tps

H taz l—— toH ——|
DQ Data out Data in
torz[«|

Upper byte read-modify-write waveform

RwC

2

tesa
tReD teas

TCAS JH e = - m' —

tcrp [———=1 trpc
LCAS @;_‘ R Y
t t
- RAD ACS
Address @‘( Row
tRWD tewr
tAWD tRWL
S tres | tewp | twe
WE o = o 7777777777777
OF
Upper input
ez Data in
tcac
t
tRAC M = |= torz
Upper output @‘gry
Data out
Lower input

Lower output
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AS4LCIM16ES

®
Lower byte read-modify-write waveform
tRwe
tRAS (Rp
RAS -
%H tcrp trpC
UCAS . A Y
CSH
tRCD tcas |
tRSH tcrp
CAS = Yoy
RAL
|~ tACS— ~=—tcAH]
Address Column address
tRWD
LAWD ~—RWL—
WE
OF
Upper input

Upper output

Lower input

"~ tRAC
|

|~ | -

=~ tomz

Lower output

Hyper page mode read waveform

RAS

Data in

@<—E Data out

tRASP

tReD

tesa

UCAS,
LCAS

Address

teas tcp

tRHCP:

[—— (RSH—>

K Col addr

Col addrdss

(OEA

|<—>
-

tcpa

le—LOpz7—>|

DQ

2/25/02;v.1.3

tcac «— tepy ——
tan
|
% Data out Data out
torz —>

< taz
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LoFF

7

Data out —
—>| — tCLZ
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AS4LCIM16ES

®
Hyper page mode byte write waveform
tRASP tRp
RAS
tcsa tRsH tcrp
tcp tHpC
tHpC
M tcrp tcas tcp | trpC
LCAS _
tcaAH tRAL
RAD tasc tcan
tasc = tcan tasc
Address Column 1 Column 2 Column n
| «—tRCS —]| tReH
WE 7777777777724 :%m
- LOFA —= = = ‘oA topA RRH
t
tCiZAC> |- torz -
tAA
teea torz
Lower DQ ’@(Data out 2
tRAC [AA oz == ! tAA
tcpa
teac teac | - = tOFF
laz {OFzZ tcrz = topz
Upper DQ
Data out 1 Data out n
[ to1 7
Hyper page mode early write waveform
tRASP
tRAH tRWL
RAS
tcrRp tReD tpc |
tesa tasc
tcas twes e—— (cp
UCAS, ® @
LCAS (AR tRAL
| tap |
Address Row address Col address Col address Col address
tewr
«—— Cyp
twen torH
OF A
tHDR
tps |<—>|
DQ Data in & Data in
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AS4LCIM16ES

®
Hyper page mode byte early write waveform
(RASP | e
RAS
tesH
tcrp tRCD ' tcas
UCAS @
tcp
|—— tcAs—|
LCAS
le——] tcan
[~— tagc —
Address Column 2
=ty [~— twCH —
twes twes

typ twp

o tewr: tewr
WE
OF

Lower DQ
Upper DQ

Datain 1

Hyper page mode read-modify-write waveform

tRasP Rp
RAS -
tHPRWC
tesH
e—trep —> | teas tcp tcrp
UCAS, §\ [ %’ -
LCAS
Address Col address
| R
tewL
WE N/
tOrA |<—> > torz torp tOrA
o8 -
tAA tpH
tRAC tps [+ tcpa
tcrz > tciz
teac teac
DQ Data in

Data out Data out

Data out
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CAS before RAS refresh waveform

RAS

UCAS,
LCAS

DQ

tre

tRAS

tRpC

AS4LCIM16ES

m: VIH

tcHR

2777722277272

OPEN

RAS only refresh waveform

WE = OFE = Vi or V.

tre

tRAS

RAS

LCAS

Address
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AS4LCIM16ES

®
Hyper page mode byte read-modify-write waveform
tRASP (Rp
RAS
tesH
tReD tRSH
tcrRp = [ tcas |——— tCag |,
UCAS @
< top | > |- (cp
tcas
LCAS
Address
WE
OE
Upper input
tRaAC tcpa ‘ Data in n
tAA toRzZ taa - = torz
teac teac
terz = |= tcrz
Upper output —_— |
L Data out 1 ¢ It Data out n
OED DH
Lower input
tepa Data in 2
tAn torz
tcac
- tez

Lower output
Data out 2
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AS4LCIM16ES

Hidden refresh waveform (read)

tre e

RAS \

le  tcpp [«— lcHR —|
tReD | tRSH tcrp
CAS §&

(AR

tcan

tasc
Col address

Address

{OFA

N\

’4— VN

[—> tcac

tciz
DQ Data out

Hidden refresh waveform (write)

R
(Ras Rp
RAS
tcrp trep | tRSH tcHR

UCAS, ‘@
LCAS tar |

fe——1tpap —> ‘

— tRan —* R

t/?sc

Row address Col address

Address

WL

twer

twp

WE  JIMIIIITH I D/’’’

Y pH

Data in
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CAS before RAS refresh counter test waveform

RAS

UCAS,

LCAS

Address

Read cycle
A
=
]

Write cycle
N

Read-Write cycle
A
o
]

bQ
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tRAS

{RSH

AS4LCIM16ES

tasc

(OFZ »

I~ torr

Data out

Res |

<_.|

RRH
tRCH

7277777727777

tRoH
LOEA

A Y

tRWL

towr

twp
tweH

twes

A T Y

tpH

le—s (pg

M|

Data in

tAWD

7772777777777

™ torA
torp

tewr

I T Y

ez +—>{ torZ

tps

L5321

Data out

Data in
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CAS-before-RAS self refresh cycle

UCAS,
LCAS

DQ

2/25/02;v.1.3
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tRp
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Package dimensions
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AS4LCIM16ES

42-pin SOJ

Min Max
A 0.128 | 0.148
Al 0.025 -
A2 0.105 0.115
B 0.026 | 0.032
b 0.015 0.020
c 0.007 | 0.013
D 1.070 1.080
E 0.370 NOM
El 0.395 0.405
E2 0.435 0.445
e 0.050 NOM

50-pin TSOP 2

Min Max

(mm) (mm)
A 1.2
Ay 0.05
Ay 0.95 1.05
b 0.30 0.45
¢ 0.12 0.21
d 20.85 21.05
E 10.03 10.29
He 11.56 11.96
e 0.80 (typical)
1 0.40 0.60
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AS4LCIM16ES

Capacitance 3 { =1 MHz, T, = Room temperature

Parameter Symbol |Signals Test conditions Max Unit
Cpyy |AO to A9 V,, = 0V 5 pF

C2 RAS, UCAS, LCAS, WE, OE Vi, = 0V 7 pF
DQ capacitance Cpo DQO to DQ15 Vin = Vour = OV 7 pF

Input capacitance

AS4LC1M16ES ordering information
Package \ RAS access time 50 ns 60 ns

AS4L.CIMI16E5-50JC AS4LCIM16E5-60]C
AS4LCIMI16E5-50]1 AS4LCIM16E5-60]I

AS4LCIMI16E5-50TC AS4LCIM16E5-60TC
AS4LCIM16E5-50TI AS4LCIM16E5-60TI

Plastic SOJ, 400 mil, 42-pin

TSOP 2, 400 mil, 44/50-pin

AS4LCIM16ES part numbering system

AS4 LC 1M16ES5 XX X X
C = 5V CMOS Package: Temperature range
DRAM prefix L C_— 3.3V CMOS Device number |RAS access time  |J = 42-pin SOJ 400 mil C=Commercial, 0°C to 70°C
o T = 44/50-pin TSOP 2 400 mil |I=Industrial, -40°C to 85°C
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