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. . AS4LCIMI16EO

iHigh Performance
1Mx16- : ‘ . Il
'CMOS DRAM R Do /
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IMx16 CMOS EDO DRAM
Preliminary information

Features

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

* High speed * TTL-compatible, three-state I/0
- 50/60/70 ns RAS access time * JEDEC standard package and pinout
- 25/30/35 ns column address access time - 400 mil, 42-pin SOJ
- 13/15/18 ns CAS access time * 5V power supply (4C1M16E0Q)

* Low power consumption * 3.3V power supply (4LC1M16E0)
- Active:  1.0725 W max (4C1M16E0-50) + Latch-up current 2 200 mA
- Standby: 5.5 mW max, CMOS I/O » ESD > 2000 volts

¢ Extended data out
* 1024 refresh cycles, 16 ms refresh interval
- K_A_S--only or CAS-before-RAS refresh

Pin arrangement Pin designation
sor Pin(s) Description
A0 to A9 Address inputs
RAS Row address strobe

1/00 to 1/0O15 Input/output

% OF Output enable

Z S‘ WE Write enable

z < TCAS Column address strobe, upper byte

g ICaAs Column address strobe, lower byte

g Vee Power

GND Ground
Selection guide
Symbol 4CIMIGE0-50  4CIMI16E0-60  4CIM16E0-70 Unit

Maximum RAS access time tRAC 60 70 ns |
Maximum column address access time tcan 30 35 ns
Maximum CAS access time tcac 15 18 ns
Maximum output enable (OE) access time toRA 15 18 ns
Minimum read or write cycle time tre 110 130 ns
Minimum fast page mode cycle time tpc 40 45 ns
Maximum operating current Iccy 180 165 mA
Maximum CMOS standby current Iccs 1.0 1.0 mA

Shaded areas contain advance information.
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AS4C1M16E0 Preliminary information
AS4L.C1M16E0 él

Functional description

The AS4CIM16EO is a high performance 16-megabit CMOS Dynamic Random Access Memory (DRAM) organized as 1,048,576 words x 16
bits. The AS4CIM16EO 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 PC, workstation, router and switch applications.

The AS4C1M16EO features a high speed page mode operation where read and write operations within a single row (or page) can be
executed at very high speed (15 ns from XCAS or 30 ns from address for the 1M16E0-60 device) 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 AS¢C1M16
provides dual UCAS and ICAS for independent byte control of read and write access.

Extended data out (EDO) read mode enables 60MHz operation using 60ns devices. 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 OE 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. Refresh address is generated internally. 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 generarted internally.
Outputs are high-impedence (OF and WE are don't care).
* Normal read or write cycles refresh the row being accessed.

The AS4CIMI16EQ and AS4LCIM16EQ are available in the standard 42-pin plastic SOJ package. The 4CIM16 device operates with a single
power supply of SV £ 0.5V and the 4LC1M16 operates at 3.3V * 0.3V. Both provide TTL compatible inputs and outputs.

<
g Logic block diagram
Vee —> g é: Column decoder ]13/3; —
£ £ K=> 700 10 17015
GND —> S =2
=8 Sense amp <= buffers
FAs RAS clock U @
generator AQ —>] J _
Al —> OE
— e g K 1024 % 1024 X 16
TCRR CAS clock At —>| B -é | | Amay
generator AS—>| @
ICAS a6—>| £ H rf} (16,777,216)
I ipmnd I =
—— 8 :: Substrate bias
—_— WE clock A9 T generator
WE generator
=
Recommended operating conditions
Parameter Symbol Min Nominal Max Unit
4CIM16E0 Vee 4.5 5.0 5.5 v
Supply voltage 4LC1M16EQ Vee 3.0 33 3.6 v
GND 0.0 0.0 0.0 v
4CIM16E0 Vig 2.4 - Vee v
Input voltage 4LCIMI16E0 Vi 2.0 - Vee v
Vi —o.5t - 0.8 v
Ambient operating temperature Ty 0 70 °C

¥y min -3.0V for pulse widths less than S ns.
Recommended operating conditions apply throughout this document unlesss otherwise specified.

190 ‘El 9003449 0000920 417 WA
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Preliminary information AS4C1MI16EO

§ AS4LCI1M]16E0
A

Absolute maximum ratings

Parameter Symbol Min Max Unit
Input voltage Vin -1.0 +7.0 v

Input voltage (1/0s) Vo -1.0 Vee + 0.5 v
Power supply voltage Vee -1.0 +7.0 v
Storage temperature (plastic) Tstg -55 +150 °C
Soldering temperature X time TSOLDER - 260 % 10 oC x sec
Power dissipation Pp - 1 w

Short circuit output current Tout - 50 mA
Latch-up current 200 - mA

DC electrical characteristics

-70

Parameter Symbol Test conditions Max | Min  Max | Unit Notes

V<V, < +5.5V
Input leakage current I 0 n SV,

Pins not under test = OV

+10| -10 +10| pA

Output leakage current  Ig;  Dgyr disabled, 0V <V, £ +5.5V +10| -10 +10| pA

(iperfttmg power Iec, RAS_ U‘CAS, LCAS, Address cycling; 180 - 165 {mA 12

pply current tre=min

TTLstandby power = R3S = GCAS = LCAS 2 Vi 200 = 20 |maA

supply current

A J— —_—

current, RAS refresh y I RAS cycling, UCAS = LCAS = gy, 180 | - 165 {mA 1
’ CC3 e = min of RAS low after XCAS low.

mode or CBR

Fast page mode average i RAS = UCAS = LCAS = Vy;,
power supply current CC4  Address cycling: tgc = min

CMOS standby power

I = = =Vee - 0.2V 1.0 - .0 A
supply current ccs  RAS = UCAS = LCAS cc-0.2 1 m
RAS. XCAS. v
Self ref. power supply lece RAS, XCAS, < OAZ‘\, 1ol = 1olma 1
current measured after min. Tpasg
Vou loyr = -5.0 mA (5V), -2.0mA (3.3 V) - l24 - | vV
Output voltage
Vor  lour = 4.2 mA (5V), -2.0mA (3.3 V) 04| - 04
Refresh current: L Tre = 125 ps 1 1 | ma
extended (BBU refresh) 7 (1024 rows @125 us = 128 ms)
Shaded areas contain advance information.
B 9003449 0000921 356 A 191
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AS4C1MI16E0 Preliminary information
AS41L.C1IMI16EQ

AC parameters common to all waveforms

-60 -70

Symbol Parameter Min Max Min Max Unit  Notes

tre Random read or write cycle time 110 - 130 - ns

trp RAS precharge time 40 - 50 - ns

tras RAS pulse width 60 10K 70 10K | ns

tcas CAS pulse width 15 - 18 - ns

treD RAS to CAS delay time 15 45 20 52 ns 6

tRAD RAS to column address delay time 15 30 15 35 ns 7

IRSH(R) CAS to RAS hold time (Read cycle) 15 - 18 - ns

tesH RAS to CAS hold time 60 - 70 - ns

tcrp CAS 1o RAS precharge time 5 - 5 - ns

tASR Row address setup time 0 - 0 - ns

tRAH Row address hold time 10 - 10 - ns

T Transition time (rise and fall) 2 50 2 50 ns 4,5

tREF Refresh period - 16 - 16 ms 3
= terz CAS to output in Low Z 0 - 0 - ns 8
E
R Read cycle

-70

Symbol Parameter Min Max Unit  Notes

trac Access time from RAS - 70 ns 6

teac Access time from CAS - 18 ns 6,13

taa Access time from address - 35 ns 7,13

tAR(R) Column add hold from RAS 55 - ns

trcs Read command setup time 0 - ns

treH Read command hold time to CAS 0 - ns 9

tRRH Read command hold time to RAS 0 - ns 9

tRAL Column address to RAS lead time 35 . ns

tepn CAS precharge time 10 - ns

torE Output buffer turn-off time 0 18 ns 8,10

192
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Preliminary information i AS4C1M16EO
/I\ AS41LC1M16EO
L
Write cycle
70
Symbol Parameter Min Max Unit  Notes
tAsC Column address setup time 0 - ns
tcaH Column address hold time 15 - ns
LAWR Column address hold time to RAS 55 - ns
twes Write command setup time 0 - ns 11
twWeH Write command hold time 15 - ns 11
tweR Write command hold time to RAS 55 - ns
twp Write command pulse width 15 - ns
tRwi Write command to RAS lead time 18 - ns
WL Write command to CAS lead time 118 - ns
tps Data-in setup time 0 - ns 12
toy Data-in hold time 15 - ns 12
{DHR Data-in hold time to RAS 5S - ns
Read-modify-write cycle
70
Symbol Parameter Min Max Unit  Notes
tRwC Read-write cycle time 181 - ns
tRWD RAS to WE delay time 98 - ns 11
tewn CAS to WE delay time 46 - ns 11
tAWD Column address to WE delay time 63 - ns 11
tRSH(W) CAS to RAS hold time (write) i8 - ns
teas(w) CAS pulse width (write) 18 - ns
Fast page mode cycle
70
Symbol Parameter Min Max Unit  Notes
tpe Read or write cycle time 45 - ns 14
tepa Access time from CAS precharge - 40 ns 13
tep CAS precharge time 10 - ns
tpeM Fast page mode RMW cycle 96 - ns
tcRW Page mode CAS pulse width (RMW) 69 - ns
tRASP RAS pulse width 70 100K ns
193
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AS4CIM16E0 Preliminary information
AS4LC1M16E0 ]

————— N
Refresh cycle

-70
Symbol Parameter Min Max Unit  Notes
tesr CAS setup time (m—before—m) 10 - ns 3
ICHR CAS hold time (C-As-before—M) 15 - ns 3
trRpc RAS precharge to CAS hold time 0 - ns
T oo o), -
Self-refresh cycle
-70
Symbol Parameter Min Max Unit  Notes
trass RAS Pulse Width (CBR Self Refresh) 100K - us
tRPS RAS Precharge Time (CBR Self Refresh) 120 - ns
teup CAS Hold Time (CBR Self Refresh) 15 - ns
EDO cycle
-70
Symbol Parameter Min Max Unit  Notes
thoH Previous data hold time from CAS 3 18 ns
trez Output buffer turn off delay from RAS 3 18 ns
tepz Output buffer turn off delay from CAS 3 18 ns
twEz Output buffer turn off delay from WE 3 18 ns
torz Output buffer turn off delay from OF 3 18 ns
tapc Hyper page mode cycle time - 30 ns
twpz WE pulse width to turn off output buffer 3 - ns
topyz OE pulse width to turn off output buffer 3 - ns
twprwe  Hyper page mode RMW cycle - 71 ns
Output enable
-70
Symbol Parameter Min Max Unit  Notes
tROH RAS hold time referenced to OF 10 - ns
tOEA OF access time - 18 ns
toED OF to data delay 18 - ns
torz Output buffer turnoff delay from OE - 18 ns 8
tory OF command hold time 18 - ns
194
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Preliminary information

AS4C1M16EO0
AS4LCIM16EO0

Notes

1 Icers Ieess Ieess and I¢gg are dependent on frequency.

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

extended periods of bias without clocks (greater than 8 ms).

(max) < Vee.

specified tgep (max) limit, then access time is controlled exclusively by teac.

specified tgap (max) limit, then access time is controlled exclusively by ty4.
8  Assumes three state test load (5 pF and a 380 L2 Thevenin equivalent).
9 Either tycy; OF trpy must be satisfied for a read cycle.

rising edge of RAS or CAS, whichever accurs last.

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 1o 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 tcaa OF teac OF topy
14 tage 2 tep to achieve tpe (min) and teps (max) values.

15 These parameters are sampled and not 100% tested.
These characteristics apply to AS4C1M16E0Q SV devices. The 3.3V AS4LCIM16EO functions similarly.

AC test conditions

- Access times are measured with output reference
levels of Voyy = 2.4V and Vo = 0.4V 5V
- Input rise and fall times: S ns

R1 = 828Q
+3.0V Doue
100 pF* R2 =295Q
GND

Figure A: Input waveform Figure B: Equivalent output load

Key to switching waveforms
VZ7Z] Rising input Y Falling input

I 9003449 0000925 TTL WM
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3 Aninitial 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

4 AC Characteristics assume tr = 5 ns. All AC parameters are measured with a load equivalent to two TTL loads and 100 pF, V; (min) 2 GND and Vjy

5 Viy (min) and Vy; (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and Vy .
6  Operation within the tacp (max) limit insures that ty ¢ (max) can be met. tgcp (max) is specified as a reference point only. If tycp, is greater than the

7 Operation within the tgsp, (max) limit insures that tgac (max) can be met. tgap (max) is specified as a reference point only. If tz,p is greater than the

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

11 twes twers twps towp and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only.
If tys 2 tys (min) and tyy 2 twy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the
cycle. If tgwp 2 tawp (Min), tewp 2 tewp (Min) and tywp 2 tawp (min), the cycle is a read-write cycle and the data out will contain data read from the

*including scope
and jig capacitance

Undefined output/don’t care




AS4C1M16E0 Preliminary information

AS4LC1IM16EQ n

Read waveform

tac
Ras
ReD rsH R
RAS N \
tosH
[ trp —*| tasc *——’{ can
P— res cas
ueas. 2
LCAS tr |[
tRAD tRAL
LASR ~=#Ta— TRAH~|
Address Row address Column address
'RRH

— tRcH

WE

. ROH —|

OE
loz
I tRac T
! A [*+— topr (See note 11)
oEA
tcac
Lz
170 Data out
Upper byte read waveform
tre
IRAS rRp
RAS N
ReD tRSH
tesH tcrRp —

IcRP—e={ tcas
ucas

lcRpP—1
LCAS

(RAH
tRAD

Address

Upper 1/0

Data out

Lower I/0
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Preliminary information AS4CIM16E0

Il AS41CIM16E0Q

RAS tRp

Lower byte read waveform

RAS

tReD 'RSH
tesH tCRP—

LCAS

UCAS AT T TS

Address

WE

OF
Upper /0

loEA

torF
Lower I/0O

Data out

Early write waveform

tre
RAS 'RP
RAS
{csH
[+ trsy
tcrP treD tcas
UCAS,
icAs AWK
RAD tRAL
tasc
tasr—+fe—tRA l— tcAH—"]
Address Row address Col uxlnn address
twer
tewr
tRwL
twp
_ twes twel

T IDHR L
tps .{ L— tpy——]

170 { Data in
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AS4C1M16E0Q Preliminary information

AS4LC1IM16EO Il
®

Upper byte early write waveform

tpas re
RAS K
Address Column address
! can
tesH
trp — tcas terp
UCAS
IcRp —a-] Rec
LCAS @ m
Tewr
twes [ tweH
RwL
twer
| twp
WE G A

Upper I/O
Lower I/0

tRe

tAwrR

Address

UCAS

LCAS

tRWL —

twes  e—] tweH

WE } 72
OF
Upper 170

Lower I/O
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Preliminary information AS4C1M16EO

AS4L.CIM16E0
BE——
I — R
Write waveform OF controlled
Re
R { trp ——-l
RAS / \
tesH
i tRSH
}0— crp Ikep teas
UCAS, / *g 7
LCAS | ‘ TRAL
fawR 1
RAD { tasc
}'— CAH ——+
Address Row address
twer
lRwL
fe— tew, —»i
twp
WE 3 ElETE——_._,._"._"._.———.. i
OE
DHR {
{oED
1/0
Upper byte write waveform OF controlled
tRe:
Ras 'RP
RAS
na— { tRAL
tAWR |
Address Row address
lesH
RcD RSH
UCAS
LCAS
WE
OE
Upper 1/0
Lower [/O
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AS4C1M16E0 Preliminary information
JLO

AS4LCIM16EQ
Lower byte write waveform O controlled
RAS
Address Column address
tean
tcas
tosH
] tRsh terp
Icas 7
o - — s
WE ¥
‘oFn
OE VA i A
Upper I/0
Lower /0

Read-modify-write waveform

‘Rwe

tRas tRp
RAS h
teas
tRSH
tosH
TCAS, AN %
LCAS
RAL
tasc
Al
Address Column address
[
fRwD - RWL

tawp fewe

| tres tewn | twe
WE 7T 7 NN -

ora om
lopz [+
OE 3
I Rac
—w
[e—f lcac ps

o1z le— tou _.i

170 Data out Data in R

1
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Preliminary information AS4C1IMI16EO

!! AS41.C1IM16EQ
®

Upper byte read-modify-write waveform

tRwe
Tas Rp
RAS
lesH
ReD tcas
j—’ terp RsH l terp
UCAS R N 4

crp

Address Column address
T
tRwD 1 tewr
tawp ! Tawl
WE
()3

Upper input

ez [ Data in
Leac
taa
tRac -»_t Loz
Upper output
Data out o
Lower input 7 & o e
Lower output m
Data out
B 9003449 0000931 275 WA 201
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AS4L.C1M16E0

5 ®

Lower byte read-modify-write waveform

trwe

fRAs ‘Rp

terp

UCAS

ReD I teas

Vil ' R
terp tRsH [ tere
ICAs T

tRat

<—‘c,\u—‘

Address E Column address
T

RWD
tawp
. fewn
WE
= tOra
OE e
1
Upper input
Upper output )

Data out

torp

Lower input

| tRac - Data in
Lower output i —
202 B 9003449 0000932 131 mm
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Preliminary information

AS4C1IM16EQ
H AS4LC1M16EO0

EDO page mode read waveform

tRase trp
RAS N
lesy {RSH—"
Terp : Rep | Tcas fcp [e—
UCAS, / §___ S §—
LCAS
tAR
| tRaL
tasc
Col address Col address Col address
1

tRCS

‘RCH TRes TReH e
T I N Q&m
_ OfA " tora
OFE 3 5’8 i 3 N ¥ 1‘Wmﬂ/ 7
T Rac

Tcpa toFz,
,————{ faz |
[()EZ_"

t tore
cac

taa
170 Data out )@( Data out Data out —————

EDO page mode byte read waveform

Column 2

—_— - ‘Rasp trp
RAS -
fesH tesH I tcrp
— crp I ‘rcD tcas teas |
T
tep tre
tpc
—_— ‘crp | teas tp m—
Lcas  Z | — TS
=1 ™ ‘ran tcan tRaL
tasg | tRAD tasc tean
Casc = tcan | tasc

Address Row Column |

S tacH g—‘kcs —
WE N
— |=—toer —| b
OF NI N
teac Fe—
ez M| ™
= taa
cea
Lower I/0O Data out 2
taa g ]
‘?:C Lepy ——
AC teac [ tOFF
terz = torz iz o8z
Upper 1/0O @( L @( P
Data out 1

Data out n
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AS4C1M16EQ
AS4LC1M16E0

EDO page mode early write waveform

RAS

/0

RAS

DRAM

UCAS

LCAS

Address

OF

Lower I/0

Upper 1/0

204

Preliminary information

RAH

1

crp '

£

tar
|

Col address

Col address

tHDR

[ tpy ——>

tweH

Data in

tRaSP

tcas

DR

[cm’-—‘

~-‘nrc’{

e

twes

twer —=]
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Preliminary information

EDO page mode read-modify-write waveform

AS4C1MI16E0
AS41.C1IM16EO0

Rasp

%—— tcrp ——™

tRAL

[e—— lcan

Col address

1 TRwL

tcwp

ewe

TAwD

toga

e~ tpg

/0

Data in

Data out

CAS before RAS refresh waveform

Data in
Data out

Data in

Data out

trp

RAS

Iras

WE = A9 = Vy or Vi

RPC

tepn

te——IlcsR —>

UCAS,

LCAS

OPEN

1/0

RAS only refresh waveform

WE:ﬁzvmorVIL

Re

tRAS

tRp

Row address
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AS4C1IMI16EOQ
AS4LCIMI16EO

EDO page mode byte read-modify-write waveform

RAS

UCAS

Address

Upper input

Upper output

Lower input

Lower output

206

Preliminary information

tre

fRasp

csH
reD

Datain 1

Datainn

taa torz K [~ toez
chc.1 Summa tcac
az ‘:I towz
N b
Data out 1 — D
ul IOED ‘DH ata out n
Ips =
tepa Data in 2
taa oz
teac feeom]
'-‘ g ez
Data out 2
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—

II AS4LCIMI16EQ
SR — ®

Hidden refresh waveform (read)

tRe

tRAS lpR
— e

-
t¢ lcrp [— lcHr
ReD | RSH eRp
CAS §

TAR

f+— RAD

'RAH

ASR tasc
Address Row f Col address .

RRH

WE L Y
OF
1/0 Data out

tRe |

[e—tRAD
RAH |
‘fsc

Address Row address Co

1 address

RwL {
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AS4C1IM16EO Preliminary information

AS4LCIM16E0 !
I DO ®

l
|

CAS before RAS refresh counter test waveform

RAS
tRsH rp
RAS

UCAS,
LCAS

Address

=

( 170 Data out
-—cl 'RRH
Res | tReH

i

Read cycle
A
3

ROH

Write cycle
A

Read-Write cycle
A
8

170 Data out { Data in —
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u AS41.CIM16E0
]

—
Self refresh waveform A0-A9; OF = don't care
tRec
R
* [ ©or
tcHD 1+ o
twrH tept i
sy 9 ’ U e NIV
1
10 /fl /’/

1 Once tpuss (MIN) is met and RAS remains LOW, the DRAM enters self refresh mode.
1 Once typy is satisfied, a complete burst of all rows should be executed.

BN S003449 0000939 596 EE 209
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AS4C1MI16EQ
AS4LC1IM16E0

A

Preliminary information

Typical DC and AC characteristics

Normalized access time tg,
vs. supply voltage Ve

1.5

1.4

T, = 25°C
1.3

1.2

Normalized access time

0.9

0.8

40 45 50

5.5 6.0

Supply voltage (V)

Typical supply current Ioc
vs. supply voltage V¢

170
160 v
2150 vd
Va4
2 e -50
;2 g 140 /////
=)
] 2 130 //-6V//
>
E120 A7
3 L~
110 =
100
4.0 4.5 5.0 5.5 6.0
Supply voltage (V)
Typical refresh current I3
vs. supply voltage Ve
160
140
§ 120 »/ ]
£ 100 -60_— L]
£ 70—
=
A:: 80 L]
& 60
(74
I
40
20

4.0 4.5 5.0

5.5 6.0

Supply voltage (V)

210

Normalized access time

Supply current (mA)

Refresh current (mA)

Normalized access time tpac
vs. ambient temperature T,

Typical access time ty,-
vs. load capacitance C,

LS 100
1.4 90
13 g 80 ]
= -70
12 % 70 /// B
§ / -60 /
L1 = 60 ///,/
2 -50
1.0 // HE: 50 ///
/
0.9 40
0.8 30
=55 -10 35 80 125 50 100 150 200 250
Ambient temperature (°C) Load capacitance (pF)
Typical supply current I Typical power-on current Ip,
vs. ambient temperature T, vs. cycle rate 1/tp¢
170 35
160 30
150 -50 E 25
140 80 £ 20
=
130 T~ 70 g 15
120 ‘% 10
E
110 S
100 0.0
=S5 =10 35 80 125 2 4 6 8 10
Ambient temperature (°C) Cycle rate (MHz)
Typical refresh current lpc; Typical TTL stand-by current Ir¢,
vs. Ambient temperature Ta vs. supply voltage Ve
160 35
140 <0 3.0
~——20 | =
120 &\\ E 25
U B g
100 e g 20
1 3
80 J1s
2
60 E 10
& —
40 0.5
20 0
0.0 20 40 60 80 4.0 4.5 5.0 55 6.0

Ambient temperature (°C)

BN 9003449 0000940 208 ==

Supply voltage (V)
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Preliminary information

A

AS4C1M16E0
AS41.C1IM16E0

Typical TTL stand-by current Icc;
vs. ambient temperature T,

Typical output sink current Iy
vs. output voltage Vg

Typical output source current Iy
vs. output voltage Vo

3.5 70 70
3.0 ~ 60 < 60 \‘
~ <
< g / E \
g 2.5 = 50 74 = 50
e g / E \
f=1 ko
A s S g Y Y ‘
S s E— % 30 £ 30 N
= L —] g 2
2 z / 8 \
g 10 220 // 5 20 N
3 3 e
“ os S 10 & 10 \\
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) Qutput voltage (V) Output voltage (V)
Typical fast page mode current Iy Typical fast page mode current Iy
vs. ambient temperature T, vs. supply voltage Ve
140 140
— <
120 £ 120
= [ —
g -50 2 -50_4—"]
2 100 p——eed g 100 —— L]
g 80 [ 60 | g 80 ;&/ — ]
o " 70 T '-ig " / 70 /
e
g | 5‘) —
& 40 T & 40
£ %
Z 20 £ 20
&
0.0 0.0
0 20 40 60 80 4.0 4.5 5.0 5.5 6.0
Ambient temperature (°C) Supply voltage (V)
Capacitance 5 f = 1 MHz, T, = Room temperature
Parameter Symbol Signals Test conditions Max Unit
CiNt A0 to A8 Vip = 0V 5 pF
Input capacitance — e —— — —
Civa RAS, UCAS, ICAS, WE, OE ~ V, =0V 7 pF
1/0 capacitance Cr/o 1/00 t0o 1/015 Vin = Voue = OV 7 pF
B 9003449 0000941 144 HE 211
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AS4C1M16E0

Preliminary information
AS41.C1IMI16EQ

AS4C1IMI16EOQ ordering information
Package \ RAS access time

50 ns 60 ns 70 ns
S4CIM16E0-60]JC -
Plastic SOJ, 400 mil, 42-pin
3.3v - AS4LCIM16E0-60JC AS4LCIM16E0-70]C

Shaded areas contain advance information.
AS4CIM16EQ part numbering system
AS4C X IMI16E0 XX X C

C = 5V.CMOS . — . Package: Commercial temperature
DRAM prefix LC = 3.3V CMOS Device number RAS access time J = 42-pin SOJ 400 mil range, 0°C to 70 °C

212 BN 9003449 Q000942 080 EE
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