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Features

* Organization: 4,194,304 words X 4 bits

* High speed
- 50/60 ns RAS access time

- 25/30 ns column address access time

- 12/15 ns CAS access time
* Low power consumption
- Active: 500 mW max

- Standby: 3.6 mW max, CMOS I/O

* Fast page mode

Pin arrangement
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Selection guide
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*TSOP availability to be determined

¢ Refresh

AS4L.C4M4F1

- 2048 refresh cycles, 32 ms refresh interval

- RAS-only or CAS-before-RAS refresh or self-refresh
* TTL-compatible, three-state I/O
* JEDEC standard package

- 300 mil, 24/26-pin SOJ
* 3.3V power supply
* Latch-up current = 200 mA
* ESD protection = 2000 volts
* Industrial and commercial temperature available

Pin designation

Pin(s) Description

A0 to A10 Address inputs

RAS Row address strobe
CAS Column address strobe
WE Write enable

1/00 to I/03 Input/output

OE Output enable

Vee Power

GND Ground

Symbol AS4LC4M4F1-50 AS41.C4M4F1-60 Unit
Maximum RAS access time tRAC 50 60 ns
Maximum column address access time tcaa 25 30 ns
Maximum CAS access time teac 12 15 ns
Maximum output enable (OE) access time tORA 13 15 ns
Minimum read or write cycle time trc 80 100 ns
Minimum fast page mode cycle time tpc 25 30 ns
Maximum operating current Iccq 120 110 mA
Maximum CMOS standby current Iecs 1.0 1.0 mA
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AS4L.C4M4F1

Functional description

The AS4LC4M4F1 is a high performance 16-megabit CMOS Dynamic Random Access Memory (DRAM) device organized as 4,194,304
words X 4 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 PC, workstation, router and switch applications.

This device 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 by toggling column addresses within that row. Row and column addresses are alternately latched into input buffers using the
falling edge of RAS and CAS inputs respectively. Also, RAS is used to make the column address latch transparent, enabling application of
column addresses prior to CAS assertion.

Refresh on the 2048 address combinations of A0 to A10 must be performed every 32 ms using:
* RAS-only refresh: RAS is asserted while CAS is held high. Each of the 2048 rows must be strobed. Outputs remain high impedence.

* Hidden refresh: CAS 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): CAS 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 AS4LC4M4F1 is available in the standard 24/26-pin plastic SOJ. TSOP 24/26-pin availability is to be determined. The AS4L.C4M4F1
operates with a single power supply of 3.3V % 0.3V and provides TTL compatible inputs and outputs.

Logic block diagram for 2K refresh
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Recommended operating conditions

Parameter Symbol Min Nominal Max Unit
Vee 3.0 33 3.6 v
Supply voltage
GND 0.0 0.0 0.0 \
Vin 2.0 - Veerosv |V
Input voltage
Vi —0.5T - 0.8 v
Commercial 0 - 70
Ambient operating temperature Ty °C
Industrial -40 - 85

TVH_ min -3.0V for pulse widths less than 5 ns. Recommended operating conditions apply throughout this document unlesss otherwise specified.
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AS4L.C4M4F1

®
Absolute maximum ratings
Parameter Symbol Min Max Unit
Input voltage Vin -1.0 4.6 N
Input voltage (DQs) Vbo -1.0 4.6
Power supply voltage Ve -1.0 4.6
Storage temperature (plastic) Tsra -55 150 °C
Soldering temperature X time TSOLDER - 260 x 10 °C x sec
Power dissipation Py - 0.432 W
Short circuit output current Toue - 50 mA
DC electrical characteristics
-50 -60
Parameter Symbol | Test conditions Min | Max | Min | Max | Unit | Notes
0V <V, £ +V . (max)
I leak I m oy - + - + A
nput feakage current 1L Pins not under test = 0V > > > > H
Output leakage current |Iop Doy disabled, 0V <V, <+ V.. (max) | -5 +5 -5 +5 pA
@) ti S
perating powet lcc; | CAS, Address cycling; tye=min — 120 = | 110 | mA | 12
supply current
TTL standb SR —
slandby power lcc;  |RAS=CAS2Vy 20| = | 20| mA
supply current
Average power supply = R —
S RA 1 AS 2V,
current, RAS refresh Iccs . S—C};liill?g,f(I‘j{TSS 1 VJHft - TAS low - 120 - 110 mA 1
mode or CBR RC™ © ow atte oW
Fast page mode average Tecs RAS =V, (;AS, . _ 90 B 80 mA 12
power supply current address cycling: tgpc = min
CMOS standb — =
MOV POWEL s |RAS =TAS = Ve - 0.2V — 20| - | 20 | maA
supply current
Output voltage
Vor Tour = 2.0 mA - | o4 | - | 04| V
CAS before RAS refresh S —
I RAS, CAS cycling, tgc = mi - 120 - 110 A
current CC6 cyclng, tgc min m
RAS = CAS < 0.2y,
Self refresh current Ieey WE - OF = Ve - 0.2V, - 0.6 - 0.6 | mA
all other inputs at 0.2V or V¢ - 0.2V
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AS4L.C4M4F1

®
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

treD RAS to CAS delay time 15 35 15 43 ns 6
tRAD RAS to column address delay time 12 25 12 30 ns 7
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 4,5
tRER Refresh period — 64 — 64 ms 3
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

teAl Column address hold time 8 10 - ns
Read cycle

-50 -60

Symbol  |Parameter Min Max Min Max Unit Notes
trRAC Access time from RAS — 50 - 60 ns 6
teac Access time from CAS - 12 - 15 ns 6,13
tan Access time from address - 25 - 30 ns 7,13
tres Read command setup time 0 - 0 - ns

tre Read command hold time to CAS 0 - 0 - ns 9
tRRY Read command hold time to RAS 0 - 0 - ns 9
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AS4L.C4M4F1

®

Write cycle

-50 -60
Symbol | Parameter Min Max Min Max Unit Notes
twes Write command setup time 0 - 0 - ns 11
twen Write command hold time 10 - 10 - ns 11
twp Write command pulse width 10 - 10 - ns
tRWL Write command to RAS lead time 10 - 10 - ns
towL Write command to CAS lead time 8 - 10 - ns
tpg Data-in setup time 0 - 0 - ns 12
tOH Data-in hold time 8 - 10 - ns 12
Read-modify-write cycle

-50 -60
Symbol  |Parameter Min Max Min Max Unit Notes
trwe Read-write cycle time 113 - 135 - ns
tRWD RAS to WE delay time 67 - 77 - ns 11
tewn CAS to WE delay time 32 - 35 - ns 11
tAWD Column address to WE delay time 42 - 47 - ns 11
Refresh cycle

-50 -60
Symbol  |Parameter Min Max Min Max Unit Notes
tesr CAS setup time (CAS-before-RAS) 5 - 5 - ns 3
tepR CAS hold time (CAS-before-RAS) 8 - 10 — ns 3
trpC RAS precharge to CAS hold time 0 - 0 - ns
| : HEE
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AS4L.C4M4F1

®
Fast page mode cycle
-50 -60
Symbol Parameter Min Max Min Max Unit Notes
tepa Access time from CAS precharge - 28 - 35 13
tRASP RAS pulse width 50 100K 60 100K
tpe Read-write cycle time 30 - 35 -
tep CAS precharge time (fast page) 10 - 10 -
tpeM Fast page mode RMW cycle 80 - 85 -
teRw Page mode CAS pulse width (RMW) 12 - 15 -
Output enable
-50 -60
Symbol Parameter Min Max Min Max Unit Notes
terz CAS to output in Low Z 0 - 0 - ns 8
tROH RAS hold time referenced to OF 8 - 10 - ns
topA OE access time - 13 - 15 ns
toRD OE to data delay 13 - 15 - ns
topz Output buffer turnoff delay from OE 0 13 0 15 ns 8
torH OE command hold time 10 - 10 - ns
torz OE to output in Low Z 0 - 0 - ns
tOFE Output buffer turn-off time 0 13 0 15 ns 8,10
Self-refresh cycle
-50 -60
Std Symbol Parameter Min Max Min Max Unit Notes
tRASS RAS pulse width (CBR self refresh) 100 - 100 - us 15
trps RAS precharge time (CBR self refresh) 90 - 105 - ns
ters CAS hold time (CBR self refresh) 8 - 10 - nx
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AS4L.C4M4F1

Notes

12
13
14
15

Icets Iecss Iecq, and Ieeg are dependent on frequency.

Icc; and Iec4 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 t1 = 2 ns. All AC parameters are measured with a load equivalent to two TTL loads and 100 pE, Vj; (min) 2 GND and Vi
(max) < Ve

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

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

Operation within the tpop (max) limit insures that tgac (max) can be met. top (max) is specified as a reference point only. If tgop is greater than the
specified tgop (max) limit, then access time is controlled exclusively by ty,.

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

Either tgep or trpyy 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. topy is referenced from
rising edge of RAS or CAS, whichever occurs last.

twes, twern trwp towp and tayp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only.

If tyys = tws (min) and tyy 2 tyyy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the
cycle. If tgyp = tgwp (Min), tewp 2 tewp (Min) and tawp = 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 tcpa OF tepc OF tepy
tasc = tep to achieve tpe (min) and tepy (max) values.

These parameters are sampled and not 100% tested.

AC test conditions

- Access times are measured with output reference levels of

Vo = 2.4V and Vg = 0.4V,
Vi = 2.0Vand Vip = 0.8V

- Input rise and fall times: 2 ns

+3.3V
R1 =828Q

Dout *including scope

50 pF* T R2 =295Q and jig capacitance
GND

Figure A: Equivalent output load
(AS4LC4M4F1)
Key to switching waveforms
[ Rising input [ Falling input [ ] Undefined output/don’t care
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AS4L.C4M4F1

Read waveform

e
tRas
tRep tRsH trp
RAS
tesH
|
< tcrp —* tasc | lcan
tres tcas
CAS —
tRAD tRAL
AR RAH—>
Address Row address Column address
*— Wru
tRen
‘WE
—> <— tygz
[¢—— trRoH —>| <— tronH
OE
toEz
traC
I faa torpr (see note 11)
[e— OEA —»
le— tcac tREz
terz
DQ Data out
oz |«—
Early write waveform
tre
tRAS Rp
RAS
tesu
tRsH
terp tRep teas
CAS — /
fRAD fRAL
tasc
[« tasR — >+ RaH —>| [ tcam —*
Address Row address Column address
tewt
GRwL
twp
twes twen
WE
OE
ws + I ‘DH
DQ { Data in
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AS4L.C4M4F1

OE controlled

®
Write waveform
Re
tRAs I trp l
RAS / \
tesH
tRSH
I‘_ tcrp Rep tcas
Y :
RAL
tRAD tasc
[+ fasrR (RAH fe— tcan —>
Address Row address Column address
RWL
tewL
twp
‘WE
LOEH
OF
t
toED bS toH
\ -
DQ / Data in
Read-modify-write waveform
trRwe
tRas trp
RAS \
tcas
tcrp tReD tRsH
tesu
CAS \ /
tAR
tRAL
RAD tasc
CASR tRAH tcan
Address Row address Column address
RwD (RwWL
tawD tewr
tRes tewp twp
WE
toRA | fe—> tom
torz
OF
trac
—
teac tpg
»——[I_\ ez tpy
DQ Data out >— Data in
torz ‘_J\J
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RAS

CAS

Address

AS4L.C4M4F1

®
Fast page mode read waveform
I tRASP I tRp I
\ /
tesH [ RsH——>
terp | tRep I tcas tcp tpc 4"
/ 1\ \\ \ / \\
tAR
tRAD — RAL —>
tasR »  fe— tran — +| fe tasc ~— tcan—]
Row X Column ¥ Column X Column X
t
|<—-, trCS tReH > ‘4— > tRcs tReH RRH
/ \

I/0

|<_> loEA
[\ /

tRAC

le—— tcap —>

tcac

Fast page mode byte write waveform

RAS

CAS

Address

170

¢ toEz
CLZ
> [+ loFF
tAA
Dataout __ }——{ X Data out

— X Dawou }———

tRASP Rp
-
tpem
tesu
[<— trcD —>| I tcas tep I tcrp
[+~ RAD
tASR l tRAH fRAL
t t t
| | <—>| CAH <—>| CAH [— tcaH —>|
Row X Column ¥ Xclolumn )4 Y Column Y |
tRWD tewr | tRwWL
tRes ¢ ——tcwp ——] <+—fcwp —| tcwp tewr
tAWD tAWD | twp
] N/ _/ \_y
toEA |<—>‘—’| torz l/‘—> toED |<—> toEA
tAA le—> tpy
fRAC > tcap
> > terz
tcac
Datain  }——
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AS4L.C4M4F1

®
Fast page mode early write waveform
(RASP
[*— RAH —> RwL
RAS \ /
terp | tRCD tpc I |
tesu tasc lcAH
tcas twes «— tcp— RsH —>|
CAS / \ / N\ \\
tAR | RAL
tASR I RAD |
Address X Row X Column X Column X Column
tewr |
<+«— twp —>|
‘—>‘ twcH toEH
WE \ [ [ ] T
OE \ / \
tHDR toED
tps |<—»| le— tpy —>
/0 X Data In X X Data in X )4 Data in X
CAS before RAS refresh waveform WE=Vy
fRe
Rp RAS
RAS
tRpC lcHR
tep
l¢——1{cSR —>|
CAS
DQ OPEN
RAS only refresh waveform WE = OE = Vyy or V.
Re
fRAS Rp
RAS
crp fRpC
CAS -/
tAsR RAH
Address Row address
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Hidden refresh waveform (read)

RAS

CAS

Address

DQ

RAS

CAS

Address

tRC tRe
tRAS tRp tRAS Rp
* lcrp «— lcHR —
tReD . tRSH tcrp
(AR
«—— tRAD —*
tcAH
tRAH
tASR e tasc
Row Col address
— tRCcs —> > |< tRRH
>+ topA
tRAC <+ lOFF
|<— AA
l—>  tcac
H[r\ terz lorz
lu Data out
Hidden refresh waveform (write)
tRe
tRAS Rp
tcrp tRep i tRSH tcHr
tAR
|le——1tRAD —>
e— tran—] RAL
tASR txlxsc tcAH
Row address X Col address
|
tRwL
twer
twp
twes twen
tps tbH
tDHR
Data in

AS4L.C4M4F1
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AS4L.C4M4F1

®
CAS before RAS refresh counter test waveform
tRAS
tRSH tRp
RAS N
tesr [+— tcpr —*
I le— topr —— t
CAS CHR CAS N
fRAL
tasc
tcAH
Address Ci)l address
> tan e
l—> tcac *| [* torr
t t
. o——l CLZ OEZ » e
DQ § Data out
i) le—s| RRH
% o tres tRcH
el < WE
[+
&
tROH
_ [~ loEA
OE
RwL
tewL
twp
twcH
twes
WE
<
o]
& tPpH
v < le—>{ tps
§ DQ Data in
OE
t
le—» fRCS | tWPRWL
tewp |
tAWD fewL
WE /I
o [
S ™ toEA
z toED
= OE
—
= 1
o AN tbH
[+
& terz le—s! torz
tcac ths
DQ H Data out _}— Data in —
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CAS-before-RAS self refresh cycle

RAS

AS4L.C4M4F1

Rp

<+—— trRpc —

—— tcp —»

-~

(RASS

(RPS

tesr

tRpC

tchs

+«—»| f{cpz

Capacitance °

f=1MHz, T, = Room temperature

Parameter

Symbol

Signals

Test conditions

Max Unit

Input capacitance

Vi, =0V

m

5 pF

Cno RAS, CAS, WE, OE

Vi, =0V

m

7 pF

DQ capacitance Cpo DQO to DQO3 Vin = Vour = OV 7 pF
AS4L.CAMA4F]1 ordering information
Package \ RAS access time 50 ns 60 ns

Plastic SOJ, 300 mil, 24/26-pin

3.3V

AS4LC4M4F1-50]C
AS4LC4M4F1-50]I

AS41.C4M4F1-60]C
AS4L.C4M4F1-60]1

Plastic TSOP, 300 mil, 24/26-pin"

3.3V

AS41L.C4M4F1-50TC
AS41L.C4M4F1-50T1

AS41.C4M4F1-60TC
AS41.C4M4F1-60TI

* Shading indicates availability is TBD.

AS4L.CAMA4F]1 family part numbering system

AS4 1C 4M4 F1 —XX X X
Package: Temperature range
DRAM LC =3.3V JR—
refi Cf\/IOS 4Mx4 | F1=2K refresh | RAS access time J =S0J 300 mil, 24/26 C=Commercial, 0°C to 70 °C
ix
p T = TSOP 300 mil, 24/26* |I=Industrial, -40°C to 85°C
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