G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Features : Description :

*  Low-power consumption. The GLT6400L16 is a low power CMOS Static
-active: 45mA Icc at 85ns. RAM organized as 262,144 words by 16 bits. Easy
-stand by : memory expansion is provided by an active LOW

20 mA (CMOS input / output , LL) CE1 and OE pin and active HIGH CE2.

. 5 mA (CMOS input / output, SL) This device has an automatic power — down
Single +2.7V to 3.6V power supply. mode feature when deselected. Separate Byte

* Equal access and cycle time. Enable controls (BLE and BHE ) allow individual

* 70ns/85ns access time

*  Tri-state output. bytes to be accessed. BLE controls the lower bits

*  Automatic power-down when I/O0 — I/O7. BHE controls the upper bits 1/08 —
deselected. 1/O15.

*  Multiple center power and ground pins Writing to these devices is performed by taking
for improved noise immunity. Chip Enable CE1 with Write Enable WE and byte

* Individual byte controls for both read

and write cycles. Enable (BLE /BHE ) Low while CE2 remains

* Industrial grade (-40°C ~ 85°C) HIGH.

available. Reading from the device is perfornid by taking
* Available in 48-fpBGA/44L TSOPII. Chip Enable CE1 with Output enable OE and byte
*  CE2 pin available for fpBGA only. Enable (BLE / BHE ) Low while Write Enable WE

and CE2 are held HIGH.
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G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Pin Configurations :

GLT6400L16
4 1 5
p=He ssFm e
A2 M3 4210 A7
AL 4 4110 OE
_Ao [Is 40 10 B_HE
CE1 OO 6 39 10 BLE
/0o O 7 38 10 /015
/o1 O 8 37 D 11014
/02 O 9 36 [0 /013
/03 0 10 35 M 1/012
Vee O 11 34 DO vss
Vss 012 330 Vce
/04 O] 13 32 D /011
1/0s 0 14 31 1 I/010
/0s O 15 30 A 1109
I/E o 16 29 11 1/0s
WE 0 17 28 O NC
A7 018 2710 As
A1e 019 26 [0 A9
A1s 0 20 25 A0 Ao
A1s O 21 240 A1
A1z OO 22 230 A2
48 Ball fpBGA :

A B C D E F G H A B C D E F G H
O O O O O O 0O 0O 1 BLE| V08 | V09 | Vss | Vcc | 1014 | 015 | NC
O O O O O O O O|2|—5cTBHE|V0w0 | V011 | VU012 [1O13 | NC | A8
O O O O O O O O | 3| m | A3 ]| a5 |A7]| N | A4 |aAa2]| A9
O O O O O O O O | 4| | A | as | A7 | A6 | A5 | Aa13 | Al0
O O O O O O O O |5 A |ce|vor|uos | o4 |uos |~m=| ALl
O O O O O O O O |6 |ce2|wo|uo2]| vec | vss |1os |07 | NC

(Bottom View) (Bottom View)
Note . NC means no Ball.
Pin Descriptions:
Name Function
Ag— A7 Address Inputs
C_El and CE, Chip Enable Input
O_E Output Enable Input
WE Write Enable Input
1/10g — /015 Data Input and Data Output
Vee Power Supply
BLE Lower Byte Enable Input ( 1/0g to 1/0-)
"BHE Higher Byte Enable Input ( 1/Og to 1/015)
GND Ground
NC No Connection
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G-LINK

GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM

May 2003(Rev. 1.4)

Truth Table:
CE1|CE2| OE | WE | BLE| BHE| 1/00-1/07 1/08-1/015 Power Mode

H X | X | x| x| X High-Z High-Z Standby Deselected

X L X | X | x| X High-Z High-Z Standby Deselected

X | X | x| X H H High-Z High-Z Standby Deselected

L H H H L X High-Z High-Z Active Output Disabled

L H H H X L High-Z High-Z Active Output Disabled

L H L H L H Data Out High-Z Active Lower Byte Read

L H L H H L High-Z Data Out Active Upper Byte Read

L H L H L L Data Out Data Out Active Word Read

L H X L L H Data In High-Z Active Lower Byte Write

L H X L H L High-Z Data In Active Upper Byte Write

L H X L L L Data In Data In Active Word Write
Note ; X means don care. (Must be low or high state).
Absolute Maximum Ratings*

Parameter Symbol Minimum | Maximum Unit

Voltage on Any Pin Relative to Gnd Vit -0.5 Vcec + 0.3 \%
Power Dissipation P - 1.0 W
Storage Temperature (Plastic) Tstg -55 +150 °C
Temperature Under Bias Tbias -25 +85 °C

*Note : Stresses greater than those listed above 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 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.

Recommended Operating Conditions ( TA = 0°C to 70°C)

Parameter Symbol Min Typ Max Unit
Vee 2.7 3 3.6 v
Supply Voltage Gnd 0.0 0.0 0.0 \
Vi 2.2 - Vee+0.2 v
Input Voltage Vi _0.5* - 0.6 \

* V. min = -2.0V for pulse width less than trc/2.
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G-LINK

GLT6400L16
Ultra Low Power 256k x 16 CMOS SRAM

DC Operating Characteristics (Vcc = 2.7V to 3.6V, T, = -0°C to 70°C)

May 2003(Rev. 1.4)

Parameter Sym. Test Conditions 70 85 Unit
Min Max Min Max
1/d|_|1/2 VCC = MaX, 1 1 I'TA
Input Leakage Current Vin = Gnd to Vee
Output Leakage U ow CE; =V, or CE2 = Vi 1 1 A
Current
Vee = Max, Vour = Gnd to Vee
i = 5 5
Sper‘?t"ég POV\ier lee CE: =vi ,.CE2=Vi mA
u urren
PPy Vin=Viu or Vi, lout=0mA
lcca CcE. _ _ 50 45 mA
Average Operating CE1 =vi CE2 =V
Current lour = OMA,
Min Cycle, 100% Duty
lcc2 CE; =02V 5 5 mA
CE2 = Vcc -0.2v
lour = OMA,
Cycle Time=1ns, 100% Duty
Standby Power Supply Iss CE; =V or CE2 =V, 0.3 0.3 mA
Current(TTL Level)
Standby Power Supply Ise1 aE
1 3 Vee-
Current (CMOS Level) 0.2V or GLT6400L16LL 20 20 mA
CE2 £0.2V, f=0
ViNED.2VOr 1) Te400L16SL 5 5 m
V|N 3 Vcc-O.ZV
Output Low Voltage VoL lo.=2.1 mA 0.4 0.4 \%
Output High Voltage Vou |lon=-1mA 2.4 2.4 \%
Data Retention
Parameter Sym. Test Conditions Min. | Max. | Unit
Vcc for Data retention Vor CE1 *Vcc -0.2V 1.0 V
Data Retention Current lccor CEZ £+0.2V - 4 mA
Chip Deselect to Data Retention Time teor Vin? Vee -0.2V or 0 ns
Operating Recovery Time® tr VinE 0.2V tre ns
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G-LINK

Data Retention Waveform (T, = 0°C to 70°C)

< Data Retention Mode

GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM

May 2003(Rev. 1.4)

\ /.
Vcc 27V \ VOR o2 L0V / 27V
< tcor N < tr >
CE! /v \ /N
AC Test Conditions AC Test Loads and Waveforms

Input Pulse Levels 0.4V t0 2.4V o—r—1>
Input Rise and Fall Time 5ns CL* J- T
Input and Output Timing 1
Reference Level 1.4V -

Output Load Condition
C_ =30pf+ 1TTL Load

Read Cycle (Vcec = 2.7V t0 3.6V, Ta = 0°C to 70°C)

*Including Scope and Jig Capacitance

Parameter Symbol 70 8 Unit | Note
Min | Max | Min | Max
Read Cycle Time tre 70 85 ns
Address Access Time taa 70 85 ns
Chip Enable Access Time tace 70 85 ns
Output Enable Access Time toe 40 40 ns
Output Hold from address Change ton 10 10 ns
Chip Enable to Output in Low-Z tiz 10 10 ns 4,5
Chip Disable to Output in High-Z thz 25 35 ns |3,45
Output Enable to Output in Low-Z toLz 5 5 ns
Output Disable to Output in High-Z tonz 25 30 ns
BLE , "BHE Enable to Output in Low-Z teLz 5 5 ns 4,5
'BLE , BHE Disable to Output in High-Z teHz 25 30 ns |345
"BLE , BHE Access Time tea 40 40 ns
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G-LINK GLT6400L16
Ultra Low Power 256k x 16 CMOS SRAM

Timing Waveform of Read Cycle 1 (Address Controlled)

trc

May 2003(Rev. 1.4)

Address > X

AN A
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Previous Data Valid Data Valid

Dout

X

Timing Waveform of Read Cycle 2 ¢
< trc >
Address >< ><
« taa . thz
tace .
CE1l \
< tea . tBHz
L, Lz N
UB/1B N\
\ }
¢ teLz R < ! tonz ;!
toe .
o N\ %
« toz ton
High -z > ( >
Dout Data Valid e

Timing Waveform of Read Cycle 3 ¢
< trc .
Address >< ><
taa . thz .
_ _ -
CE2 % tace . \\
< tea . tBHz
R (4 .
UB/LB N\
\
¢ teLz R < ! tonz ;!
- \‘ toe . y
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\
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High - Z > (
Dout Data Valid
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G-LINK

GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM

Write Cycle ®™(Veec = 2.7V to 3.6V, To = 0°C to 70°C)

May 2003(Rev. 1.4)

Parameter Symbol 70 85 Unit | Note
Min [ Max [ Min | Max
Write Cycle Time twc 70 85 ns
Chip Enable to Write End tew 60 70 ns
Address Setup to Write End taw 60 70 ns
Address Setup Time tas 0 0 ns
Write Pulse Width twp 50 60 ns
Write Recovery Time twr 0 0 ns
Data Valid to Write End tow 30 35 ns
Data Hold Time ton 0 0 ns
Write Enable to Output in High-Z twhz 25 35 ns
Output Active from Write End tow 5 5 ns
"BLE , BHE Setup to Write End tew 65 70 ns

Timing Waveform of Write Cycle 1 (Address Controlled)(

twe
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G-LINK

Timing Waveform of Write Cycle 2 (CE1 Controlled)®*?

GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM

twe

May 2003(Rev. 1.4)
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Timing Waveform of Write Cycle 3 (CE2 Controlled)®®®
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G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Timing Waveform of Write Cycle 4 (UB / LB Controlled)®®®
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G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Notes :

L-version includes this feature.

This Parameter is samples and not 100% tested.

For test conditions, see AC Test Condition.

This parameter is tested with CL = 5pF. Transition is measured + 500mV from steady — state voltage.
This parameter is guaranteed, but is not tested.

WE is HIGH for read cycle.
CE1 and OE are LOW and CE2 is HIGH for read cycle.

Address valid prior to or coincident with "CE1 transition LOW or CE2 transition HIGH.

All read cycle timings are referenced from the last valid address to the first transition address.
10. CE1 or WE must be HIGH or CE2 must be LOW during address transition.

11. All write cycle timings are referenced from the last valid address to the first transition address.

© ® N o gk wNhE

G-Link Technology Corporation,Taiwan
Web : www.glink.com.tw  Email : sales@glink.com.tw
TEL : 886-2-26599658

-10-



G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Ordering Information

Part Number SPEED POWER PACKAGE
GLT6400L16LL-70TC 70ns Normal TSOPII 44L
GLT6400L16SL-70TC 70ns Normal TSOPII 44L
GLT6400L16LLI-70TC 70ns Normal TSOPII 44L
GLT6400L16SLI-70TC 70ns Normal TSOPII 44L
GLT6400L16LL-85TC 85ns Normal TSOPII 44L
GLT6400L16SL-85TC 85ns Normal TSOPII 44L
GLT6400L16LLI-85TC 85ns Normal TSOPII 44L
GLT6400L16SLI-85TC 85ns Normal TSOPII 44L

Parts Numbers (Top Mark) Definition for SRAM :

GLT 6 400 L 16 -/0TC

6 : Standard DENSITY CONFIG. SPEED PACKAGE
. gRA'V' 256 < 256K 04 : x04 T : PDIP(300mil)
: Cache SRAM 277 22 1 08 : x08 12 : 12ns TS : TSOP(Type I)
8 : Synchronous > € > = 16 : x16 15 : 15ns ST : sTSOP(Type I)
BurstSRAM =00 - oM 32 : x32 20 : 20ns TC : TSOPII (40/44)
400 - M 55 : 55ns FA : 300mil SOP
800 Z aM 70 : 70ns FB : 330mil SOP
' 85 : 85ns FC : 445mil SOP
. 120 : 120ns J3 : 300mil SOJ
P : PDIP(600mil)
VOLTAGE Q: PQFP
Blank : 5V TQ:TQFP
L:33V FG : 48Pin BGA 9x12
M 2.5V FH : 48Pin BGA 8x10
N : 2.0V FI :48Pin BGA 6x8
v

Temperature Range

E : Extended Temperature
POWER | : Industrial Temperature
Blank : Standard Blank : Commercial Temperature

L : Low Power
LL : Low Low Power
SL : Super Low Power
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G-LINK

Package Information
44 pin Small Outline J-form Package (TSOPII)
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GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

Unit : Inch
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G-LINK GLT6400L16

Ultra Low Power 256k x 16 CMOS SRAM
May 2003(Rev. 1.4)

GLT6400L16 fpBGA
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