G-LINK

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Features :

* 1,048,576 words by 4 bits organization.
* Fast access time and cycle time
* Low power dissipation.

* Read-Modify-Write, RAS -Only Refresh,

CAS -Before-RAS Refresh, Hidden Refresh.

* 1,024 refresh cycles per 16ms.

* Available in 300 mil 26(20) TSOPII,300mil
26(20) SOJ.

* 3.3V+0.3V Vcc Power Supply voltage.

* All inputs and Outputs are LVTTL
compatible.

* FAST PAGE access cycle.

* Self-refresh Capability.

Nov. 2001 (Rev. 1.0)

Description :

The GLT441L04 is a high-performance
CMOS dynamic random access memory
containing 4,194,304 bits organized in a x4
configuration. The GLT4161L04 has 10 row
and 10 column-addresses, and accepts
1024-cycle refresh in 16 ms.

The GLT441L04 provides FAST PAGE
MODE operation which allows for fast data
access within a row-address defined
boundary, up to 1024 x 4 bits with cycle
times as short as 35ns.

HIGH PERFORMANCE 50 60 70

Max. RAS Access Time, (trac) 50 ns 60 ns 70ns
Max. Column Address Access Time, (taa) 25 ns 30 ns 35 ns
Min. Extended Data Out Page Mode Cycle Time, (tpc) 35ns 40 ns 45 ns
Min. Read/Write Cycle Time, (trc) 90 ns 110 ns 130 ns
Max. CAS Access Time (tcac) 13ns 15ns 20 ns

G-Link Technology
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Pin Configuration :

GLT441L04

GLT441L04 300mil 26(20) TSOPII

300mil 26(20) SOJ

DQo IO 10 20 [{DO Vss
DQo O 10 20 @ Vss DO1 IO 2 19 Fm DO3
DQ1 0O 2 19 g DQs3 =
we d 3 18 B DOz _WE O 3 18 [TO DQ2
RAS O 4 17 b cas RAS @4 4 17 1T CAS
Ae O 5 16 0 OF Ao I 5 16 o oE
Ao O 6 15 0 As Ao M 6 15 1O As
A1 0O 7 14 O A7 A1 0O 7 14 110 A7
A2 O 8 13 B As A2 O 8 13 MO As
A3 O 9 12 A As A3 01 9 12 10O As
Vcc O 10 11 B A4 vVcc o 10 11 0O Asa
Pin Descriptions:
Name Function
Ao — Ag Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
DQo - DQs Data Inputs / Outputs
Ve +3.3V Power Supply
Vss Ground
NC No Connection
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.



G-LINK

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Absolute Maximum Ratings*

Operating Temperature, T, (ambient)

Storage Temperature(plastic)......... -55°C to +150°C
Voltage Relative t0 Vss.....ooeeeeeieeennnen -0.5V to + 4.6V
Short Circuit Output Current...............eeeeeennnnnn. 20mA
Power DisSipation...........ooeeeeiiiiiiiiiiiiiiinn 1.0W

*Note: Operation above Absolute Maximum Ratings can
aversely affect device reliability.

Electrical Specifications
¢ All voltages are referenced to GND.

Nov. 2001 (Rev. 1.0)

Capacitance*
Ta=25°C, Vcc=3.3V+0.3V, Vss=0V

Symbol Parameter Max. | Unit
Cini  |Address Input 5 pF
Cnz |RAS, CAS, WE, OE 7 pF
Cour |Data Input/Output 7 pF

*Note: Capacitance is sampled and not 100% tested

o After power up, wait more than 200ns and then, execute eight CAS -before-RAS or RAS -only
refresh cycles as dummy cycles to initialize internal circuit.
Block Diagram :
n
WE o DATA-IN 4 ——o D
CAS© > Qo
—> BUFFER DQ1
———o DQ2
4 DQs
NO.2 CLOCK |e—\ }| DATA-OUT —
GENERATOR »  BUFFER \r/ 4
! T - o O
COLUMN- COLUMN
N ADDRESS
10_1/ BUFFER 10 /| DECODER
- ol
A1 O— -
Az REFRESH ! SENSE AMPLIFIERS
As CONTROLLER [+ /0 GATING
As 00— l {
As © REFRESH R
As 0—— COUNTER 1024
A7 O— l
Ag O—
A9 0—— ROW -
10  ADDRESS ) g
BUFFERS
e 1 R
o ARRAY Vi
RAS NO.1 CLOCK —__,—> 3 Voo
GENERATOR [ Py +«—O0 Vss

G-Link Technology
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G-LINK

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Nov. 2001 (Rev. 1.0)

Truth Table:
Function RAS CAS WE OE ADDRESS DATA-IN/JOUT
tr tc DQ1-DQ4
Standby H H® X X X X High-Z
READ L L L ROW | COL Data-Out
EARLY WRITE L L L X ROW | COL Data-In
READ WRITE L L H®L | L®AH | ROW | COL | Data-Out,Data-In
FAST-PAGE-MODE 1st Cycle L H® L H L ROW | COL Data-Out
READ 2nd cycle L H® L H n/a COL Data-Out
FAST-PAGE-MODE 1st Cycle L H® L L X ROW | COL Data-In
EARLY-WRITE 2nd cycle L H® L L X n/a COL Data-In
FAST-PAGE-MODE 1st Cycle L H®L | HRL | L®H | ROW | COL | Data-Out,Data-In
READ-WRITE 2nd cycle L H®L | H®RL | L®H n/a COL Data-Out,Data-In
RAS -ONLY REFRESH L H X X ROW | n/a High-Z
HIDDEN REFRESH READ |L®H®L L H L ROW | COL Data-Out
WRITE | L® H® L L L X ROW | COL Data-In
CBR REFRESH H® L L H X X X High-Z
SELF REFRESH H® L L H X X X High-Z

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.

G-Link Technology Corporation,Taiwan
6F, No. 24-2, Industry E. RD. IV, Science Based

Industrial Park, Hsin Chu, Taiwan.



G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

DC and Operating Characteristics (1-2)
Tp=0°Cto 70°C, Vcc=3.3V+0.3V, Vss=0V, unless otherwise specified.

Sym. Parameter Test Conditions Access | Min. | Typ | Max. |[Unit|Notes
Time
I Input Leakage Current 0V £ VinE Vcct0.3V -5 +5
(any input pin) (All other pins not under mA
test=0V)
lLo Output Leakage Current OV £ Vou £ Vee -5 +5 mA
(for High-Z State) Output is disabled (Hiz)
lcc1  |Operating Current, trc = trc (Min.) trac = 50Nns 90 1,2
Random READ/WRITE trac = 60NS 80 mA
trac = 70ns 70
lccz  |Standby Current RAS , CAS at Vi
. 1 mA
other inputs 3 Vss
lcca Refresh Current, RAS cycling, CAS at Vi ERAcf ggns 90 2
RAS -Only trc = trc (MiN.) RaC= D1 NS 80 mA
RC ™ RC ' trac = 70NS 70
lcca Operating Current, RAS atV,, CAS address tRACf 50ns 90 1,2
FAST Page Mode cycling:tee=tec(min.) trac = 60Ns 70 mA
yeling-tec=tee ' trac = 70ns 60
lees Refresh Current, RAS , CAS address Exzz 282: 28 mA 2
CAS Before RAS cycling: trc=trc (min.) frac = 70NS 20
lcce  |Standby Current, (CMOS)
RAS 3 -
RAS Vce-0.2V, 300 i
CAS3Vc-0.2V,
All other inputs Vss
lccz  |Self refresh Current RAS = CAS =0 2, 300 mA
WE = OE = Ap~A10=Vcc-
0.2V or 0.2V
DQo~DQ3s=Vcc-0.2V,0.2V
or Open
Vi Input Low Voltage -0.3 +0.8 \ 3
Vi Input High Voltage 2.0 Vect0.3 | V 4
VoL Output Low Voltage loL = 2mA 0.4 \
Vo  |Output High Voltage lon = -2mA 2.4 vV
Notes:

1. Icc is dependent on output loading when the device output is selected. Specified Icc(max.) is measured with the output
open.
2. Icc is dependent upon the number of address transitions specified ICC(max.) is measured with a maximum of one

transition per address cycle in random Read/Write and EDO Fast Page Mode.

3. Specified Vi (min.) is steady state operation. During transitions V) (min.) may undershoot to —0.9V for a period not to

exceed 10ns. All AC parameters are measured with Vi (min.)3 Vss and Viy(max.)EVcc.

4. Specified Viy(max.) is steady state operation . During transitions Vix(max.) may overshoot to Vcc+0.9V for a period not

to exceed 10ns. All AC parameters are measured with Vi, (min.) 3 Vss and VIH(max.) £ Vcc .

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.

G-Link Technology Corporation,Taiwan
6F, No. 24-2, Industry E. RD. IV, Science Based
Industrial Park, Hsin Chu, Taiwan.




G-LINK

AC Characteristics

GLT441L04
1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Ta=0°C to 70°C , Vcc = 3.3 V £ 0.3V, VIH/VIL = 3.0/0V, Vou/VoL = 2/0.8V
An initial pause of 200 ns and 8 CAS -before-RAS or RAS -only refresh cycles are required after power-up.

Nov. 2001 (Rev. 1.0)

50 60 70
Parameter Symbol | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
Read or Write Cycle Time tre 90 110 130 ns
Read Modify Write Cycle Time trwe 133 155 185 ns
RAS Precharge Time trp 30 40 50 ns
RAS Pulse Width tras 50 10k 60 10k 70 10k ns
Access Time from RAS trac S0 60 0 ns | 123
Access Time from CAS feac 13 15 20 ns | 137
Access Time from Column Address tan 25 30 35 ns 1,5,6
CAS to Output Low-Z ferz 0 0 0 ns 3
RAS Hold Time tRsH 13 15 20 ns
CAS Hold Time fesn S0 60 0 ns
CAS Pulse Width tcas 13 10k 15 10k 20 10k ns
RAS to CAS Delay Time trep 20 37 20 45 20 50 ns
RAS to Column Address Delay Time trap 15 25 15 30 15 35 ns !
CAS to RAS Precharge Time terp ° ns
Row Address Set-Up Time tasr 0 ns
Row Address Hold Time trAH 10 10 10 ns
Column Address Set-Up Time tasc 0 0 0 ns
Column Address Hold Time tcan 10 10 15 ns
Column Address to RAS Lead Time tRAL 25 30 35 ns
Read Command Set-Up Time tres 0 0 ns
Read Command Hold Time Referenced treH 0 0 ns 4
to CAS
Read Command Hold Time Referenced trRH 0 0 0 ns 4
to RAS
Write Command Set-Up Time twes 0 0 0 ns 8,9
Write Command Hold Time twen 10 10 15 ns
Write Command Pulse Width twe 10 10 15 ns
Write Command to RAS Lead Time tRw 15 15 20 ns
Write Command to CAS Lead Time fow 13 15 20 ns
Data Set-Up Time tos 0 0 0 ns 10
Data Hold Time ton 10 10 15 ns 10

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.

G-Link Technology Corporation,Taiwan

6F, No. 24-2, Industry E. RD. IV, Science Based
Industrial Park, Hsin Chu, Taiwan.




G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

AC Characteristics

50 60 70
Parameter Symbol | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
RAS to WE Delay Time trwo 73 85 100 ns
CAS to WE Delay Time tewp 36 40 S0 ns
Column Address to VWE Delay Time tawo 48 55 65 ns
CAS Precharge to WE Delay tcpwo 53 60 70 ns
RAS to CAS Precharge Time trec 5 5 S ns
CAS precharge time (CAS Before RAS tepr 20 20 30 ns
counter test cycle)
Access Time from C_AS Precharge tepa 30 35 40 ns
Page Mode Cycle Time tpc 35 40 45 ns
Page Mode Read-Modify-Write Cycle Time terwe 76 85 100 ns
CAS Precharge Time (Page Mode) tep 10 10 10 ns
RAS Pulse Width (Page Mode Only) trasP 50 100k | 60 |200k| 70 |200k| ns
RAS Hold Time From cas Precharge trrce 30 35 40 ns
Access Time from OE toea 13 15 20 ns
OE to Data Delay Time toeo 13 15 20 ns
OE to Output High-Z loez 0 13 0 15 0 20 ns
OE Command Hold Time toen 13 15 20 ns
CAs Set-Up Time for CAS -Before-RAS Cycle tesr 5 5 S ns
aﬁ Hold Time for JS-Before-R_AS Cycle tenr 10 10 15 ns
WE to RAS Precharge Time ( CAS twrp 10 10 10 ns
Before RAS Refresh )
WE to RAS Hold Time ( CAS Before twrH 10 10 10 ns
RAs Refresh)
Transition Time tr 3 50 3 50 3 50 ns 11
Refresh Period (1,024 cycles) trep 16 16 16 ms
Refresh Period (S-Version) trep 128 128 128 ms
RAS Pulse Width ( CAS Before RAS Self tRass 100 100 100 s
Refresh y
RAS precharge Time ( CAS Before RAS tres 90 110 130 ns
self Refresh y
CAS Hold Time ( cas Before RAS tens =0 50 50 ns
self Refreshy
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.



G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Notes:
1. Measure with a load equivalent to one TTL input and 100 pF.
2. Assumes that trcp £ trep (Max.). If trep IS greater than tgcp (max.), access time will be taa
dominant.
3. Assumes that trap £ trap (Max.). If trap IS greater than trap (Max.), access time will be
controlled by tcac.
4. Either trry Or trey must be satisfied for a Read Cycle.
5. Access time is determined by the longest of taa, tcac and tcpa.
6. Assumes that traD 3 trAD (maX)
7. Assumes that trep 3 trep (Max.).
8. twcs, trwo, tawp and tcwp are not restrictive operating parameters.
9. twes (Min.) must be satisfied in an Early Write Cycle.
10. tps and tpy are referenced to the latter occurrence of CAS or WE .
11. ty is measured between V4 (min.) and V. (max.). AC-measurements assume tr = 3 ns.
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.



G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Read Cycle
trRC
trRAS trP
v ————————\ [ r
RAS \ / \
VIL-
¢ tcsH ¢
CRP trCD tRSH CRP
— VH- \ /
= " 7] N e /
VIL- ¢
tRAD tRAL ol
ASC tcad

tasr tRAH
Address ROW 4 COLUMN ‘W
ViL- ADDRESS \ ADDRESS /
trcH
RCS tRRH
— V-
WE
VIL-
tAR R toFF

) ] taa toez
VK-
OE toEA /

VIL-

tcac
tcLz
« trAC b
VOH- /
DQ - OPEN —< DATA-OUT
VoL- \
Don't Care
Early Write Cycle NOTE : Doyr = Open
< trC
—  VH- T\ trAS
RAS X‘ ) \
VIL- N 7
‘ tesH
tCcrP tcrp
trRCD trRsH |<—>
— VI \ /
CAS \‘ tcas
ViL- N £
tASR,| | [RAD < tRAL
tRAH »  f¢ tasc » e Lcan

Address T ROW COLUMN
VL. ADDRESS | ADDRESS

towr | |
: tRWL . N
tAr
« twcr
. twes, . twcH
WE Vi %‘ twp (V
VIL- X y
—— VIH-
OE
VIL-
| tDHR |
tos toH
VIH- \
DQ DATA - IN W
VIL-
Don't Care
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.



G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Late Write Cycle ( OE Controlled Write) NOTE : Doyr = Open

trc
h « RP ]
 VH T trAS N
RAS
VIL-
« tcsH
‘4@» trCD tRSH ‘ﬂ»
CAS Vi 3 \ tcas ‘/
VIL- \ Z
tAsR | | TRAD - tRAL
vi tRAH > « tAsCa |e < tcAH
1H-
ROW COLUMN
Address ViL- % ADDRESS %Z?{r ADDRESS 7% %(
tewL
tRWL N

trcs e

— VIH- twp
WE VIL- / y
— VIH-
O ViL- %tOED M
‘tDS toH
DO VIH- T\ COLUMN %é?/
ViL- / ADDRESS
Read - Modify - Write Cycle
trC

VH =\ trAS )(—5
RAS i N\ \

\ 7
CRP trReD tRSH « LCRP_ ]
— VIH-
CAS / N\ S v/ }L
VIL- Z
tesH
tRAD
LAS&
tasc tcan
v traH o (¢ |
- ROW COLUMN
Address ADDR.W ADDRESS W %
7
tAwD tRWL N
tewp towL
— VH-
WE \ twp
VIL-
EV‘H' toEA
VIL-
JCz toen
‘ tan L yteac [togg t'i‘i e Lot
DQ Vio#: { VALID VALID
ViioL- trac DATA-OUT DATA-IN
Don't Care
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.



G-LINK

Fast Page Read Cycle

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Nov. 2001 (Rev. 1.0)

tRASP trP
— VK-
RAS \ /
VIL- [
)]
tpc tpc
tcrP < trCcD < tcas tcp tcas < tcp < trRsSH
— VK- tcas
cAS \ / \ \:/
VIL- tRAD, k949
< tCSH
tASR |- ttR::C tCAH tASC tcAH tASC tcaH
> e
Address ROW COLUMN COLUMN COLUMN
ViL- ADDR. ADDRESS k ADDRESS \ ADDRESS
- |« tRRH
tRCS-nl e trcr »«| £S5 I tRCH
«
__ VH 1))
WE
VIL-
tcac tcac
< - m
tOEA “ toea
___VH
OE
VIL-
| trRAC ™ |
OFF tCLZ
v tcLz —» toEZ
DQ )
VIL-
VALID VALID VALID
DATA-UOT DATA-UOT DATA-UOT Don't Care
Fast Page Write Cycle NOTE : Doyr = Open
trRASP trRP
_RAS VIH- \ < trRHCP
VIL- «
n
tpc trc
tcrP trRcD tcas tcp tcas tcp trsH
——— VIiH- tcas
\ N/ N
ViL- I
tRAD "
b tesH
“tRAH
tASR [-»! : tCAH tasc tCAH tasc tcAH
g L, [
Address Vib- ROW f coLumn COLUMN COLUMN
ViL. ADDR. ADDRESS ADDRESS ADDRESS
twes tweH twes| [twehH twes tweH
e < - < <
__ VH twp twp twp
. TN IV
VIL-
tewe tewe | tewe
N N . « tRWL
___VH
OE
ViL-
tDsL_ toH tos tos
D Vik VALID VALID VALID
Q VIL- DATA-IN DATA-IN DATA-IN
Don't Care

G-Link Technology
2701 Northwestern Parkway

Santa Clara, CA 95051, U.S.A.

G-Link Technology Corporation,Taiwan
6F, No. 24-2, Industry E. RD. IV, Science Based
Industrial Park, Hsin Chu, Taiwan.
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G-LINK

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Fast Page Mode Late Write Cycle

Nov. 2001 (Rev. 1.0)

trRASP trRP
— V- ;
RAS \ < trRHCP
VIL-
tcsH
tCrRP trRCD tcas trRsSH tcrP
: > |
——— VIH- tcas
CAS \ <
VIL-
{RAD {cAH tRAL
tASR trAH | |[tASC tcaH
»l > [«
Address V'H'%' ROW f coLumn ) 4 W
ViL- { ADDR. ( ADDRESS / y
. tewl - tewL
RCS RWL
twp twp
___VH
WE / \ /
ViL-
toeH toeH toeH
>
___VH
OE
VIL-
VIH
DQ
VIL-

Fast Page Read - Modify - Write Cycle

trASP

—— ViH- )
RAS \‘ tcsH
VIL-
trsSH
trRcD tcas tcp tcas tcrr
— VIH-
CAS \ /
VIL-
tPRWC
tRAL
r tasc,) : [+ tCAH
VIH-
. coL.
Address W %ADDR'W %
towL :j—»ltRWL
tewL
—— VIH- 3
tcwp twp
WE tcwp \ twp \
ViL- tAwD
tawp tcpwp
OEH
« tRWD N o
—— V-
OE \ toEA toea
VIL- N N
tcac tcac
" taa " taa toED » o0
< < toez
« {RAC le | tos
VIIOH- /
VioL- \
tcLz tcLzle
VALID VALID VALID VALID
DATA-OUT DATA-IN DATA-OUT

DATA-IN Don't Care

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

CAS Before RAS Refresh Cycle

trRC trRC
N trRAS N trP L tRAS N trP q
- VH-T 1 1
RAS \
VIL- x \
tcsr tCHR tRPC tcsr tcHRrR tRPC tcrep
[«

< -»
— VIH-
CAS

VIL-

RAS -Only Refresh Cycle

C

trRc trRc

R
« trRAS e trP M trAS « trP
RAS ViH-— \
\ \ \
tcrP trRPC tcrp
— VH- \ /
CAS /
VIL-
tAsr tRAH tFiR’ trRAH
VIH-
Address ROW % ROW %
VIL-

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.

G-Link Technology Corporation,Taiwan
6F, No. 24-2, Industry E. RD. IV, Science Based
Industrial Park, Hsin Chu, Taiwan.
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Hidden Refresh Cycle ( Read )

trc trc
< trAS [ trAS trP
VK-
RAS
VIL-
t\%R_F; . trCD tRSH « LCHR
____ VI
CAS /
VIL-
tRAD trRAL N
tASR | [tCAH tasc tcAH
[ [
VIH-
ROW COLUMN
Addressv % ADDRE;@ ADDRESS W %
IL-
RCS R EV_VE‘R
___VH
WE VIL- / tan W
toea N
___VH
OE /
VIL
tcac . {OFF
>,
tRAC tcLz toez
VIH- y
DQ OPEN DATA-OUT —
VIL-

Hidden Refresh Cycle ( Write ) NOTE : Doyr =Open

Don't Care

trc trC
trRAS N trp " trRAS trP
Vi
RAS
VIL-
t‘C<R_F; treD N tRSH teHr
VIH-
CAS
VIL-
tRAD
tasc| |tcaH tasc| tcAH
[ [
VIH-
ROW COLUMN
Addressv % ADDRESS ADDRESS W %
IL-
twcs twcH
___VH twp
we 2 %
VIL-
___VH
OE
VIL-
tpbs ‘ tDH
VIH
DQ DATA-IN
VIL-

% Don't Care

G-Link Technology

G-Link Technology Corporation,Taiwan

2701 Northwestern Parkway

6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A.

Industrial Park, Hsin Chu, Taiwan.
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

CAS - Before RAS Refresh Counter Test Cycle

< trAS IRP
—— VIH-
RAS v, \ F\_
tcsr teHR HtciP < tRSH
< ViH- ™ tcas
CAS M V \ / /
t < tRAL
fﬁ% tcaH
Address/* COLUMN
VIL- ADDRESS
taa tRRH
Read Cycle ture]  [tweH o e Jo_teac < tech
—— VIH-
=77 || C ZiG
— VIH- I toEA
OE v
toLz |t0Ez | -»! [«tcez
— 1
DQ \\jg':i % VALID DATA-OUT >7
. twrp| |twRH trRwL
Write Cycle |<—> «—-I twes 4 [ towL
_ . \* * tweH
WE ://:E / W \« twp /
Il Il Il
—— VIH-
OE VIL-
ips toH
e ]
VIH- |
DQ . OPEN { VALID DATA-IN %
Read-Modify-Write || tawp | fewt
t_R’('?SL . tcwp tRWL
WE ://:E % W / | teac
I‘ taA
toea
— VIH-
O %,
tcLz
VI/OH-
DQ Vi/oL-
VALID VALID .
DATA-OUT  DATA-IN DO” t Care
G-Link Technology G-Link Technology Corporation,Taiwan
2701 Northwestern Parkway 6F, No. 24-2, Industry E. RD. IV, Science Based
Santa Clara, CA 95051, U.S.A. Industrial Park, Hsin Chu, Taiwan.
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G-LINK

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

CAS-Before-RAS Self Refresh Cycle

Nov. 2001 (Rev. 1.0)

trRP trRASS trRPS N
DAG VIH-
RAS VIL- / | tRPC \ / trRPC \
n tcp le fCSR tcHs
CAS VL. A
tcez
VI/OH- OPEN
DQ Vi/oL-
twrpP twRH
[—>
e W77 &
WE v
|/ ADon't Care

NOTE : OE , Address = Don't Care

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Ordering Information

Part Number SPEED POWER FEATURE | TEMPERATURE PACKAGE
GLT4411L04-50J3 50ns Normal FPM Commercial SOJ 300mil 26(20)L
GLT4411L04-60J3 60ns Normal FPM Commercial S0OJ 300mil 26(20)L
GLT441L04-70J3 70ns Normal FPM Commercial S0OJ 300mil 26(20)L
GLT441L04-50TC 50ns Normal FPM Commercial TSOPII 300mil 26(20)L
GLT441L04-60TC 60ns Normal FPM Commercial TSOPII 300mil 26(20)L
GLT441L04-70TC 70ns Normal FPM Commercial TSOPII 300mil 26(20)L
GLT441L04E-50J3 | 50ns Normal FPM Extended S0OJ 300mil 26(20)L
GLT441L04E-60J3 | 60ns Normal FPM Extended S0OJ 300mil 26(20)L
GLT441L04E-70J3 | 70ns Normal FPM Extended S0OJ 300mil 26(20)L
GLT441L04E-50TC | 50ns Normal FPM Extended TSOPII 300mil 26(20)L
GLT441L04E-60TC | 60ns Normal FPM Extended TSOPII 300mil 26(20)L
GLT441L04E-70TC | 70ns Normal FPM Extended TSOPII 300mil 26(20)L
GLT441L04S-50J3 | 50ns Self Refresh FPM Commercial S0OJ 300mil 26(20)L
GLT441L04S-60J3 | 60ns Self Refresh FPM Commercial S0OJ 300mil 26(20)L
GLT441L04S-70J3 | 70ns Self Refresh FPM Commercial S0OJ 300mil 26(20)L
GLT441L04S-50TC | 50ns Self Refresh FPM Commercial TSOPII 300mil 26(20)L
GLT441L04S-60TC | 60ns Self Refresh FPM Commercial TSOPII 300mil 26(20)L
GLT441L04S-70TC | 70ns Self Refresh FPM Commercial TSOPII 300mil 26(20)L

GLT441L04SE-50J3| 50ns Self Refresh FPM Extended S0J 300mil 26(20)L
GLT441L04SE-60J3| 60ns Self Refresh FPM Extended S0OJ 300mil 26(20)L
GLT441L04SE-70J3| 70ns Self Refresh FPM Extended S0OJ 300mil 26(20)L
GLT441L04SE-50TC| 50ns Self Refresh FPM Extended TSOPII 300mil 26(20)L
GLT441L04SE-60TC| 60ns Self Refresh FPM Extended TSOPII 300mil 26(20)L
GLT441L04SE-70TC| 70ns Self Refresh FPM Extended TSOPII 300mil 26(20)L
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G-LINK

Parts Numbers (Top Mark) Definition :

GLT 4 41 L 04 S

GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE

Nov. 2001 (Rev. 1.0)

E- 60 TC

7 RIS T
: DRAM -SRAM CONFIG. SPEED PACKAGE
: Standard 064 : 8K 04 : x04 -SRAM T : PDIP(300mil)
SRAM 256 : 256K 08 : x08 12 :12ns TS : TSOP(Type I)
: Cache SRAM 512 : 512K 16 : x16 15:15ns TC : TSOP(Type II)
: Synchronous 100 : 1M 32 :x32 20 : 20ns PL:PLCC
Burst SRAM -DRAM -DRAM FA : 300mil SOP
10 : 1IM(C/EDO)* 35:35ns FB : 330mil SOP
11 : IM(C/FPM)* v 40 : 40ns FC : 445mil SOP
12 : IM(H/EDO)* 45 : 45ns J3:300mil SOJ
13 : IM(H/FPM)* VOLTAGE 50 : 50ns J4 : 400mil SOJ
20 : 2M(EDO) Blank : 5V 60 : 60ns P : PDIP(600mil)
21 : 2M(FPM) L:3.3v 70 :70ns Q: PQFP
40 : AM(EDO) M: 2.5V TQ: TQFP
41 : AM(FPM) N:2.1V
80 : BM(EDO) L
81 : 8M(FPM) v Temperature Range

160 : 16M(EDO)
161 : 16M(FPM)
*See note

E : Extended Temperature
| : Industrial Temperature
S : Self Refresh

Self Refresh Low Power

G-Link Technology
2701 Northwestern Parkway
Santa Clara, CA 95051, U.S.A.
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G-LINK GLT441L04

1M X 4 CMOS DYNAMIC RAM WITH FAST PAGE MODE
Nov. 2001 (Rev. 1.0)

Package Information
300mil 20/26 Lead Thin Small Outline Package SOJ
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