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TSOP, FP-BGA 64K x 16 7,8,10,12 ns
Commercial Temp 3.3V Vpp
Industrial Temp 1Mb Asynchronous SRAM Center Vpp and Vs
Features Fine Pitch BGA 64K x 16-Bump Configuration

* Fast accesstime: 7, 8, 10, 12 ns

* CMOS low power operation: 145/125/100/85 mA at
minimum cycle time

* Single 3.3V power supply

« All inputs and outputs are TTL-compatible A | LB Ao AL A2 NC

* Byte control — —

* Fully static operation

1 2 3 4 5 6

Rl
m

* Industrial Temperature Option: —40° to 85°C C |DQi4 DQ15 A5 A6 DQ2 DQ3
* Package line up
GP: RoHS-compliant 400 mil, 44-pin TSOP Typel| D |Vss DQ3 NC A7 DQ4 Vpp
package
U: 6 mmx 8 mm Fine Pitch Ball Grid Array package E |Vop DQ2 NC NC DQs Vss
GU: RoHS-compliant 6 mm x 8 mm Fine Pitch Ball Grid
Array package F |DQu DQ0 A8 A9 DQ7 DQé
o G | DQy NC A0 All WE DQs
Description

The GS71116A is ahigh speed CMOS static RAM organized Ho| NG A1z As Al Als NC

as 65,536-words by 16-bits. Static design eliminates the need
for external clocks or timing strobes. Operating on asingle
3.3V power supply and al inputs and outputs are TTL-

6 mm x 8 mm, 0.75 mm Bump Pitch (Package U)

compatible. The GS71116A is availablein the 6 mm x 8 mm Top View
Fine Pitch BGA and 400 mil TSOP Type-1l packages. TSOP-II 64K x 16-Pin Configuration
Pin Descriptions A O] 1@ 44 1 As
A3 [ 2 43 T Ae
Symbol Description A [ 3 2 m A
_ AL [T] 4 Top view 41 M oE
Ao—A1s Address input PR== 20 o @
DQ1-DQ1s Data input/output CE [T] 6 39 (0B
—— - . DQ1 [1] 7 38 DQ16
CE Chip enable input g2 o 8 37 5 pos
B Lower byte enable input DQ3 [T 9 36 17 DQu4
(DQ1 to DQ8) DQ4 [T] ig 44-pin gi M bQus
= Upper byte enable input Voo [T H Vss
us (DQ9 to DQ16) Vss O 12 TSOP || jegun Voo
— : : pgs [ 13 52 M pou
VE Write enable input pos [T] 14 3L pon
OE Output enable input pQr [ ¥ 30 773 pQuo
DQs [T] 16 29 7 pQg
Vb +3.3 V power supply WE o 17 28 [ ne
Vss Ground A5 [T] 18 21 17 As
Al4 [T 19 26 17 A9
NC No connect A3 [T] 20 25 1 A
A 1] 2 24 17 A
NC [ 22 23 [T1 NC
Package TP
e ————————————
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GS71116AGP/U
Block Diagram
Ao — - °
o | Row | ¢ Memory Array
+ |Decoder| o
Address|___| i
o | Input
o | Buffer —
[ ]
[ ] ‘ [ N N ) ‘
0 Column
A15 —— o Decoder
- l [ N N ) ‘
i PR
\gl_E —_— Contr0| : |/O Buﬁer
UB — ‘ [ X X ) ‘
DQ1 DQ16
Truth Table
CE OE WE LB uB DQ1 to DQ8 DQ9 to DQ16 Vpp Current
H X X X X Not Selected Not Selected ISB1, I1SB2
L L Read Read
L L H L H Read High Z
H L High Z Read
L L Write Write
Iob
L X L L H Write Not Write, High Z
H L Not Write, High Z Write
L H H X X High Z High Z
L X X H H High Z High Z
Note:
X: ILHH Or HLH

© 2001, GSI Technology
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Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply Voltage Vop -0.5t0 +4.6 \Y
-0.5t0 VDD +0.5

Input Voltage VIN (< 46V max) v
-0.5t0 Vpp 0.5

Output Voltage Vourt (<46 VDr$1ax.) v

Allowable power dissipation PD 0.7 W

Storage temperature TsTG -551t0 150 oc

Note:
Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to Recommended
Operating Conditions. Exposure to higher than recommended voltages for extended periods of time could affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit

Supply Voltage for -7/-8/-10/-12 Vop 3.0 3.3 3.6 v

Input High Voltage VIH 2.0 — Vpp +0.3 v

Input Low Voltage Vie -0.3 — 0.8 v
Ambient Temperature, 0

Commercial Range The 0 - 70 c
Ambient Temperature, o

Industrial Range T —40 o 85 C

Notes:
1. Input overshoot voltage should be less than Vpp +2 V and not exceed 20 ns.
2. Input undershoot voltage should be greater than -2 V and not exceed 20 ns.

Capacitance
Parameter Symbol Test Condition Max Unit
Input Capacitance Cin ViN=0V 5 pF
Output Capacitance Cout Vour=0V 7 pF
Notes:

1. Tested at Ta= 25°C, f=1 MHz
2. These parameters are sampled and are not 100% tested.

Rev: 1.10 1/2013 3/13 © 2001, GSI Technology
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DC I/0 Pin Characteristics

Parameter Symbol Test Conditions Min Max
Input Leakage Current i Vin=0to Vpp -1uA 1uA
Output High Z
Output Leakage Current ILo Vour = 0to Vpp -1uA 1uA
Output High Voltage VoH loH=-4 mA 24
Output Low Voltage VoL lLo=+4 mA 0.4v

Power Supply Currents

- 0to 70°C -40to 85°C
Parameter Symbol Test Conditions
7ns 8ns | 10ns | 12ns || 7ns 8ns | 10ns | 12ns
CE<ViL
Operating All other inputs
Supply Iop >ViHor< Vi 145 mA | 125mA | 100 mA | 85mA || 150 mA | 130 mA | 105 mA | 90 mA
Current Min. cycle time
lout =0 mA
CE > Vi
Standby = All other inputs 25mA | 20mA | 20mA | 15mA || 30mA | 25mA | 25mA | 20 mA
Current > VIH or <ViL
Min. cycle time
CE>Vop-02V
%Eﬁgﬁi’ IsB2 All other inputs 2 mA 5mA
>Vop-02Vor<02V

L — — e ——
Rev: 1.10 1/2013 4/13 © 2001, GSI Technology
Specifications cited are subject to change without notice. For latest documentation see http:/www.gsitechnology.com.



@zmnuwcv

AC Test Conditions

Parameter Conditions

Input high level

Input low level

Input rise time

Input fall time

Input reference level

Output reference level

Output load

Notes:
1. Include scope and jig capacitance.

2. Test conditions as specified with output loading as shown in Fig. 1

unless otherwise noted.
3. Output load 2 for tiz, tHz, toLz and tonz

GS71116AGP/U
Output Load 1
Q
1
% E %509 imeF
VT =14V
Output Load 2
33V
DQ 589Q

~ 5pF! 4340

[
Rev: 1.10 1/2013
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AC Characteristics

Read Cycle
-7 -8 -10 -12
Parameter Symbol Unit
Min | Max | Min | Max | Min Max | Min | Max
Read cycle time trc 7 — 8 — 10 — 12 — ns
Address access time taa — 7 — 8 — 10 — 12 ns
Chip enable access time (ﬁ) tac — 7 — 8 — 10 — 12 ns
Byte enable access time (ﬁ, E) taB — 3 — 35 — 4 — 5 ns
Output enable to output valid (OE) toe — 3 — | 35 | — 4 — 5 ns
Output hold from address change toH 3 — 3 — 3 — 3 — ns
Chip enable to output in low Z (CE) 1 3 — 3 — 3 — 3 — ns
Output enable to output in low Z (OE) toLz" 0 — 0 — 0 — 0 — ns
Byte enable to output in low Z (UB, LB) 8Lz 0 — 0 — 0 — 0 — ns
Chip disable to output in High Z (ﬁ) tHz" — 35 — 4 — 5 — 6 ns
Output disable to output in High Z (OE) torz" — 3 — | 35 | — 4 — 5 ns
Byte disable to output in High Z (UB, LB) taHz" - 3 — 35 — 35 — 35 —

* These parameters are sampled and are not 100% tested.

Read Cycle 1: CE = OE = ViL WE = Vigs UBand, or LB = Vi

«————— 1IrC

Address

D E— taa —>

Data Out Previous Data <><><><><> Data valid

e — — =
Rev: 1.10 1/2013 6/13 © 2001, GSI Technology
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@‘E(u nn m GU GS71116AGP/U

Read Cycle 2: WE = Viy

«—— (RC

Address
tAA
CE
—— tAC —»
«— tLZ —» tHz
_—— tAB — >4
UB, LB
_ {BLZ BHZ |
OE
_’ i
< > O tOHZ
Data Out 0Lz Datavalid >t+—
High impedance
Write Cycle
-7 -8 -10 12
Parameter Symbol Unit
Min Max Min Max Min Max Min Max
Write cycle time twC 7 — 8 — 10 — 12 — ns
Address valid to end of write tAW 5 — 55 — 7 — 8 — ns
Chip enable to end of write tCW 5 — 55 — 7 — 8 — ns
Byte enable to end of write tBW 5 — 55 — 7 — 8 — ns
Data set up time tDW 35 — 4 — 5 — 6 — ns
Data hold time tDH 0 — 0 — 0 — 0 — ns
Write pulse width tWP 5 — 55 — 7 — 8 — ns
Address set up time tAS 0 — 0 — 0 — 0 — ns
Write recovery time (ﬁ) tWR 0 — 0 — 0 — 0 — ns
Write recovery time (E) tWR1 0 — 0 — 0 — 0 — ns
Output Low Z from end of write twLz" 3 — 3 — 3 — 3 — ns
Write to output in High Z tWHZ" — 3 — 35 — 4 — 5 ns
* These parameters are sampled and are not 100% tested.
L —— e —
Rev: 1.10 1/2013 7113 © 2001, GSI Technology
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Address

Data In

Data Out

Address

Data In

Data Out

Rev: 1.10 1/2013

GS71116AGP/U

Write Cycle 1: WE control

<—

tWC ———»

tAW

> tWR

< tCW

< tBW

«— tAS —pe——

tWP ———»

-

—» tWHZ ‘4—

tDW—» tDH |¢—
Data valid N___

] tWLZ

Write Cycle 2: CE control

| High impedance

¢—— tWC ——
tAW ple—p| tWR1
4— tAS —ple— {CW ——»|
— BW ——>
< tWP >
FftDW—b tDH ’47
| Data valid |
High impedance
—— e —
8/13 © 2001, GSI Technology
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Write Cycle 3: UB, LB control

«————— tWC ——
Address
tAW ple—pf tWR1
OE
— tAS —ple— ICW ——»
CE
+—— BW —»
UB, LB
o < twP
WE
’«tDW—b tDH ’e
Data In ‘ Data Valid ‘
Data Out High impedance
e e —
Rev: 1.10 1/2013 9/13 © 2001, GSI Technology
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44 Pin, 400 mil TSOP-I

Dimension in inch Dimension in mm
Symbol - -
D . min | nom | max | min | nom | max
ﬁAﬁHHHHHHHHHHHHHHHHHHHﬁg >ls A - | — |04 — | — |12
Al 0.002 | — — | 005 | — —
A2 0.037 | 0.039 | 0.041 | 095 | 1.00 | 1.05
wor A B 0.01 | 0014 | 0018 | 0.25 | 0.35 | 045
c — | 0.006 | — — | 015 | —
ﬁI:IHI:II:IHI:II:IHI:IHI:II:IHI:II:IHI:IHI:II:IH;_ S D 0.721 | 0.725 | 0.729 | 18.31 | 18.41 | 18.51
E 0.396 | 0.400 | 0.404 | 10.06 | 10.16 | 10.26
e — (0031 | — — | 080 | —
He 0.455 | 0.463 | 0.471 | 11.56 | 11.76 | 11.96
L 0.016 | 0.020 | 0.024 | 0.40 | 0.50 | 0.60
— - L1 — (0031 | — — | 080 | —
A =N y — | = Jooa| — | = o0
JQ Q 00 — 50 00 i 50

Detail A Notes:
1. Dimension D& E do not include interlead flash.
2. Dimension B does not include dambar protrusion/intrusion.
3. Controlling dimension: mm

L ———— e —
Rev: 1.10 1/2013 10/13 © 2001, GSI Technology
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6 mm x 8 mm Fine Pitch BGA
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L
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Ordering Information

Part Number" Package Access Time Temp. Range
GS71116AGP-7 RoHS-compliant 400 mil TSOP-II 7ns Commercial
GST71116AGP-8 RoHS-compliant 400 mil TSOP-I| 8ns Commercial
GST71116AGP-10 RoHS-compliant 400 mil TSOP-II 10 ns Commercial
GST71116AGP-12 RoHS-compliant 400 mil TSOP-II 12 ns Commercial
GST71116AGP-7I RoHS-compliant 400 mil TSOP-II 7ns Industrial
GS71116AGP-8I RoHS-compliant 400 mil TSOP-II 8ns Industrial
GST71116AGP-10I RoHS-compliant 400 mil TSOP-II 10 ns Industrial
GS71116AGP-12I RoHS-compliant 400 mil TSOP-II 12 ns Industrial
GST71116AU-7 6 mm x 8 mm Fine Pitch BGA 7ns Commercial
GS71116AU-8 6 mm x 8 mm Fine Pitch BGA 8ns Commercial
GS71116AU-10 6 mm x 8 mm Fine Pitch BGA 10 ns Commercial
GST1116AU-12 6 mm x 8 mm Fine Pitch BGA 12 ns Commercial
GST71116AU-7I 6 mm x 8 mm Fine Pitch BGA 7ns Industrial
GS71116AU-8I 6 mm x 8 mm Fine Pitch BGA 8ns Industrial
GST1116AU-101 6 mm x 8 mm Fine Pitch BGA 10 ns Industrial
GST71116AU-12I 6 mm x 8 mm Fine Pitch BGA 12 ns Industrial
GST71116AGU-7 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 7ns Commercial
GST71116AGU-8 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 8ns Commercial
GS71116AGU-10 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 10 ns Commercial
GS71116AGU-12 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 12 ns Commercial
GST71116AGU-7I RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 7ns Industrial
GS71116AGU-8I RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 8ns Industrial
GS71116AGU-101 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 10 ns Industrial
GST71116AGU-12 RoHS-compliant 6 mm x 8 mm Fine Pitch BGA 12 ns Industrial

Note:
Customers requiring delivery in Tape and Reel should add the character “T” to the end of the part number. For example: GS71116AGP-8T.

e =
Rev: 1.10 1/2013 12/13 © 2001, GSI Technology
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1Mb Asynchronous Datasheet Revision History

GS71116AGP/U

71116A_r1_10

Rev. Code: Old,; Types of Changes Revision
New Format or Content
71116A r1 « Creation of new datasheet
71116A r1; 71116 r1 01 Content » Added 6 ns speed bin to entire document
71116A rl1 01; 71116A « Updated all power numbers
102 Content « Changed 6 mm x 10 mm FPBGA package designator from U to X
. » Updated Recommended Operating Conditions table on page 4
7:]%18?_“_02’ 71116A Content » Changed FPBGA package from 6 x 10 to 6 x 8 (package U)
- = « Updated Read Cycle AC Characteristics table
71116A r1 03; 71116A * Removed 6 ns speed bin from entire document
104 Content « Added 7 ns speed bin to entire document
71116A rl1 04;  Updated timings for tBHZ (Read Cycle) for 10 ns and 12 ns
71116A _rL 05 Content
71116A r1 05; » Updated format
71116A rl1 06 Content/Format |+ Added RoHS-compliant information for TSOP-II package
71116A rl1 06; » Added RoHS-compliant information for FP-BGA package
71116A_r1_07 Content/Format
71116A rl1 07; » Added RoHS-compliant 400 mil SOJ
71116A_r1_08 Content
» Updated to MP in ordering information table
71116A_rl1_08; Content * Rev.1.09a Removed Status column from Ordering Information table.
71116A_r1_09 * Removed reference to 400 mil, 44—pin SOJ package from entire
document

71116A r1 09: * Removed 5/6-RoHS TSOP-II references due to EOL

T T Content

Rev: 1.10 1/2013
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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