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PIPELINE
166/150/133/117 MHz

FLOW THROUGH

256K X 18 Synchronous 7 e we

FEATURES

® 3.3V +5%/-5% Core power supply, 2.5V or 3.3V L/O supply.

¢ FT mode pin for FLOW THROUGH or PIPELINE operation.

* LBO pin for linear or interleave (Pentium™ and X86) burst mode.

*® Byte write (BWE) and global write (GW) operation.

¢ 3 chip enable signals for easy depth expansion.

* Common data inputs and data outputs.

* Clock Control, registered, address, data, and control.

¢ Internal Self-Timed WRITE cycle.

® Automatic power-down for portable applications.

® JEDEC standard 100-lead TQFP package and 119-BGA:
TTQFP or B: BGA

FLOW THROUGH ONLY

* High frequency operation: 133MHz

* Fast access time: 7.5, 8, 8.5, and 20ns.
¢ High-performance 2-1-1-1 access rate.
* Fast OF access times: 3.5ns.

BIPELINE ONLY

® High frequency operation: 166 MHz.

® Fast Clock to Output (Q): 3.5ns, 3.8ns and 4ns.
*® High performance 3-1-1-1 access rate.

¢ Fast Cycle Times: 6ns, 6.7ns and 7.5ns.

FUNCTIONAL DESCRIPTION

The GS84018 is a 256K x 18 high performance synchronous SRAM
with 2 bit burst counter. It is designed to provide L2 Cache for Pen-
tium™ and other high performance CPU.Addresses, data 10s, chip
enables (CET, CE2, CE3), address control inputs (ADSP, ADSC, ADV),

and write control inputs (BWT, BWZ, BW3, BW4, BWE, GW) are
synchronous and are controlled by a positive edge triggered clock
(CLK).

Output enable (OE) and power down control (ZZ) are asynchro-
nous. Burst can be initiated with either ADSP or ADSC inputs.
Subsequent burst addresses are generated internally and are con-
trolled by ADV. The burst sequence is either interleave order (Pen-
tium™ or x86) or linear order and is controlled by LBO.

Output registers are provided and controlled by the FT mode pin
(#14). Through use of the FT mode pin; Input/Output registers can
be programmed to perform PIPELINE or FLOW THROUGH oper-
ation. FLOW THROUGH mode reduces latency.

Byte write operation is performed by using byte write enable
(BWE) input combined with 4 individual byte write signals BW1-4.
In addition, Global Write (GW) is available for writing all bytes at
one time.

Low power (standby mode) is attained through the assertion of the
ZZ signal, or by stopping the clock (CLK). Memory data is retained
during standby mode.

The GS84018 operates on a 3.3V power supply and all
inputs/outputs are 3.3V or 2.5V LVTTL compatible. Separate out-
put (VDDQ) and ground (VssQ) pins are used to de-couple output
noise from the internal circuit.

*%* Pentium is a trademark of Intel Corp.
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TQFP PiN DESCRIPTION

’ 21
2, 43, 51, 52, 53, 56, 57, 66, 75, 78,
79, 95, 96

PIN LOCATION SYMBOL DESCRIPTION
32, 33, 34, 35, 36, 37 ,44, 45, 46,47, A0-17 ADDRESS INPUT SIGNALS.
48, 49, 50, 80, 81, 82, 99, 100 INPUTS ARE REGISTERED AND MUST MEET SETUP AND HOLD
TIMES AS SPECIFIED ON PAGE 11.
89 CLK CLOCK INPUT SIGNAL.
87 BWE BYTE WRITE ENABLE SIGNAL.
THE BYTE WRITE ENABLE SIGNAL NEEDS TO BE COMBINED
WITH ONE OF THE FOUR BYTE WRITE SIGNALS OR GLOBAL
WRITE FOR A WRITE OPERATION TO OCCUR.
93 BwW1 BYTE WRITE SIGNAL FOR DATA OUTPUTS 1THRU 8.
94 BW2 BYTE WRITE SIGNAL FOR DATA OUTPUTS 9THRU 16.
88 GW GLOBAL WRITE ENABLE.
THIS SIGNAL COMBINED WITH BWE ENABLES
92, 97, 98 CE1,CE2, CE3  |CHiP ENABLES.
86 OE OUTPUT ENABLE.
83 ADV BURST ADDRESS ADVANCE.
84, 85 ADSP, ADSC ADDRESS STATUS SIGNALS.
8,9, 12,13, 18,19, 22, 23,
58, 59, 62 ,63, 68, 69, 72, 73 DQ1-16 DATA INPUT AND QUTPUT PINS.
74, 24 DQP1-2 PARITY INPUT AND OUTPUT PINS.
64 zz POWER DOWN CONTROL.
APPLICATION OF ZZ WILL RESULT IN A LOW STANDBY POWER
CONSUMPTION.
14 FT FLow THROUGH OR PIPELINE MODE.
31 BO LINEAR ORDER BURST MODE.
15, 41, 65, 91 VDD 3.3V POWER SUPPLY.
5,10,17, 21, 26, 40, 55, 60, 67, 71, Vvss GROUND.
76, 90
4,11, 20, 27, 54, 61, 70, 77 Voba 3.3V OUTPUT POWER SUPPLY FOR NOISE REDUCTION.
1 3, 6,7, 16, 25, 28, 29, 30, 38, 39, NC NO CONNECT.

11/23/97
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PBGA PIN DESCRIPTION
PIN LOCATION SYMBOL DESCRIPTION
2A, 3A, 5A, 6A, 3B, 5B, 2C, 3C, 5C, A0-17 ADDRESS INPUT SIGNALS.
6C, 2R, BR, 2T, 3T, 5T, 6T INPUTS ARE REGISTERED AND MUST MEET SETUP AND HOLD
TIMES AS SPECIFIED ON PAGE 11.
aK CLK CLOCK INPUT SIGNAL.
aM BWE BYTE WRITE ENABLE SIGNAL.
THE BYTE WRITE ENABLE SIGNAL NEEDS TO BE COMBINED
WITH ONE OF THE FOUR BYTE WRITE SIGNALS OR GLOBAL
WRITE FOR A WRITE OPERATION TO OCCUR,
3G BWT1 BYTE WRITE SIGNAL FOR DATA OUTPUTS 1THRU 8.
3L BW2 BYTE WRITE SIGNAL FOR DATA OUTPUTS 9THRU 16.
4H GW GLOBAL WRITE ENABLE.
THIS SIGNAL COMBINED WITH EWE ENABLES
4E, 2B, 6B CET,CE2, CE3  |CHIP ENABLES.
4F OE OUTPUT ENABLE.
4G ADV BURST ADDRESS ADVANCE.
4A, 4B ADSP, ADSC ADDRESS STATUS SIGNALS.
1D, 2E, 2G, 1H, 2K, 1L, 2M, 1N,
6D, 7E, 6F, 7G, 6H, 7K, 6L, 6N DQ1-16 DATA INPUT AND QUTPUT PINS.
2P, 7P DQP1-2 PARITY INPUT AND QUTPUT PINS.
7R 2z POWER DOWN CONTROL.
APPLICATION OF ZZ WILL RESULT IN A LOW STANDBY
POWER CONSUMPTION.
1C FT FLOW THROUGH OR PIPELINE MODE.
3R BO LINEAR ORDER BURST MODE.
4C, 2J, 44, 8J, 4R VDD 3.3V POWER SUPPLY.
3D, 5D, 3E, 5E, 3F, 5F, 3H, 5H, 3K, Vss GROUND.
5K, 3M, 5M, 3N, 5N, 3P, 5P
1A, 7A, 1F, 7F, 1J, 7J, 1M, 7M, 1U, 7U VDDQ 3.3V QUTPUT POWER SUPPLY FOR NOISE
REDUCTION.
1B, 7B, 7C, 2D, 4D, 7D, 1E, 6E, 2F, NC No CONNECT.
1G, 6G, 2H, 7H, 3J, 5J, 1K, 6K, 2L,
4L, 7L, 6M, 2N, 7N, 1P, 6P, 1R, 5R, 1T,
4T, 7T, 2U, 3U, 4U, 5U, 6U
11/23/97 B 9023045 0000183 942 IN 3/21
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FuncTiONAL BLOCK DIAGRAM
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MODE PIN FUNCTION
BO FUNCTION : FT FUNCTION
L LINEAR BURST L FLow THROUGH
H OR NC | INTERLEAVED BURST HoORNC PIPELINE
PoweRr DowN CONTROL
zz FUNCTION
L orR NC ACTIVE
H StanDBYy, IDD = ISB

NOTE:
THERE ARE PULL UP DEVICES ON LBO AND FT PINS AND PULL DOWN DEVICE ON ZZ PIN, SO THOSE INPUT PINS CAN BE
UNCONNECTED AND THE CHIP WILL OPERATE IN THE DEFAULT STATES AS SPECIFIED IN THE ABOVE TABLES.

LINEAR BURST SEQUENCE INTERLEAVED BURST SEQUENCE
Al1:0] | A[1:0] | A[1:0] | A[1:0] A[1:0]|A[1:0])A[1:0]|A[1:0]
1ST ADDRESS | 00 01 10 11 1sT ADDRESS | 00 01 10 1
2ND ADDRESS | 01 10 11 00 2ND ADDRESS | 01 00 11 10
3RD ADDRESS 10 11 00 01 3RD ADDRESS 10 11 00 01
4TH ADDRESS 1 00 01 10 4TH ADDRESS 1 10 01 00

THE BURST WRAP AROUND TO INITIAL STATE UPON COMPLETION.  THE BURST WRAP AROUND TO INITIAL STATE UPON COMPLETION.

BYTE WRITE FUNCTION
FUNCTION SGW | BWE | BWT | BWZ | BW3 | BW2
READ H H X X X X
READ H L H H H H
WRITE ALL BYTES L X X X X X
WRITE ALL BYTES H L L L L L
WRITE BYTE 1 H L L H H H
WRITE BYTE 2 H L H L H H
WRITE BYTE 3 H L H H L H
WRITE BYTE 4 H L H H H L
NoTE:
H = LOGIC HIGH, L = LOGIC LOW, NC = NO CONNECT
11/23/97 5/21
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SYNCHRONOUS TRUTH TABLE
ADDRESS
OPERATION USED CET | ce2 | CE3 |ADSP |ADSC | ADV e | OE | CLK | DQ
Des€eLeCT CvcLE, POWER DOWN NONE H X X X L X X X L-H | HGH-Z
DESELECT CYCLE, POWER DOWN NONE L L X L X X X X L-H | HiGH-Z
DESELECT CYCLE, POWER DOWN NONE L X H L X X X X L-H | HigH-Z
DESELECT CYCLE, POWER DOWN NONE L L X H L X X X L-H | HeR-Z
DeseLECT CYCLE, POWER DOWN NONE L X H H L X X X L-H | HIGH-Z
READ CycLE, BEGIN BURST EXTERNAL L H L L X X X L L-H Q
READ CYCLE, BEGIN BURST EXTERNAL L H L L X X X H L-H | HigH-Z
READ CycLE, BEGIN BuRST EXTERNAL L H L H L X H L L-H Q
READ CyCLE, BEGIN BURST EXTERNAL L H L H L X H H L-H | HIGH-Z
WRITE CycLE, BEGIN BURST EXTERNAL L H L H L X L X L-H D
READ CYCLE, CONTINUE BURST NEXT X X X H H L H L L-H Q
READ CYCLE, CONTINUE BURST NEXT X X X H H L H H L-H | HigH-Z
READ CycCLE, CONTINUE BURST NEXT H X X X H L H L L-H Q
READ CYCLE, CONTINUE BURST NEXT H X X X H L H H L-H | HiGH-Z
WRITE CycLE, CONTINUE BURST NEXT X X X H H L L X L-H D
WRITE CYCLE, CONTINUE BURST NEXT H X X X H L L X L-H D
READ CYCLE, SUSPEND BURST CURRENT X X X H H H H L L-H Q
READ CYCLE, SUSPEND BURST CURRENT X X X H H H H H L-H | HiGH-Z
READ CycLE, SUSPEND BURST CURRENT H X X X H H H L L-H Q
READ CYCLE, SUSPEND BURST CURRENT H X X X H H H H L-H | HigH-Z
WRITE CYCLE, SUSPEND BURST CURRENT X X X H H H L X L-H D
WRITE CYCLE, SUSPEND BURST CURRENT H X X X H H L X L-H D

Nore:
1. X MEANS “DON'T CARE,” H MEANS “LOGIC HIGH,” L MEANS “LOGIC LOW.”

2. BWX 1s THE LOGIC FUNCTION oF GW, BWE, BW1, BW2, BW3, BW4. See BYTE WRITE FUNCTION TABLE FOR DETAIL.
(PAGE 5)

3. ALL INPUTS, EXCEPT OE, MUST MEET SETUP AND HOLD ON RISING EDGE OF CLK.
4. SUSPENDING BUSRT GENERATES A WAIT CYCLE.

5. ADSP LOW ALONG WITH SRAM BEING SELECTED ALWAYS INITIATES A READ CYCLE AT THE L-H EDGE OF THE CLOCK
(CLK).
6. A WRITE CYCLE CAN ONLY BE PERFORMED BY SETTING WRITE LOW FOR THE CLOCK L-H EDGE OF THE SUBSEQUENT
WAIT CYCLE.
REFER TO PAGE 12 FOR THE WRITE TIMING DIAGRAM.

11/23/97 6/21
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PARTIAL TRUTH TABLE FOR READ/WRITE OPERATION

FUNCTION GW BWE BWA BW2 BW3 BW4
READ H H X X X X
READ H L H H H H

WRITE ONE BYTE H L L H H H
WRITE ALL BYTES H L L L L L
WRITE ALL BYTES L X X X X X
ABSOLUTE MAXIMUM RATINGS (Voltage reference to VSS=0V)
SymeoL DESCRIPTION COMMERCIAL UNIT
VDD SUPPLY VOLTAGE -0.5T04.6 \
Voba OuTPUT SUPPLY VOLTAGE -0.5 T0 VoD \
VeLK CLK INPUT VOLTAGE 05106 '
VIN INPUT VOLTAGE -0.5 TO VDD+0.5 \)
(£4.6 VMAX.)
Vout OUTPUT VOLTAGE -0.5 TO0 VDD+0.5 \
(£4.6 VMAX.)
louT OuTPuUT CURRENT PER /O +-20 mA
PD POWER DISSIPATION 1.5 w
ToPR OPERATING TEMPERATURE 0TO 70 °c
TsTG STORAGE TEMPERATURE -55 T0 125 °c

Note:

PERMANENT DAMAGE TO THE DEVICE MAY OCCUR IF THE ABSOLUTE MAXIMUN RATINGS ARE EXCEEDED. FUNCTIONAL
OPERATION SHOULD BE RESTRICTED TO THE RECOMMENDED OPERATION CONDITIONS. EXPOSURE TO HIGHER THAN REC-

OMMENDED VOLTAGES, FOR AN EXTENDED PERIOD OF TIME, COULD EFFECT THE PERFORMANCE AND RELIABILITY OF THIS
COMPONENT.

11/23/97 B 9023045 0000187 598 WM o1
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RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss=0V)

(VDD = 3.135V 70 3.45V, TA = 0°C 10 +70°C FOR COMMERCIAL)
PARAMETER SYMBOL MiN. Typ. MaXx. unNiT
SUPPLY VOLTAGE VoD 3.135 3.3 3.6 v
I/0 SUPPLY VOLTAGE VDDQ 2.375 25 VDD v
INPUT HIGH VOLTAGE VIH 1.7 - Voo+0.3 \
INPUT LOW VOLTAGE ViL -0.3 0.8 %

Note:
INPUT OVERSHOOT VOLTAGE SHOULD BE LESS THAN VDD+2V AND NOT EXCEED 5NS.
INPUT UNDERSHOOT VOLTAGE SHOULD BE HIGHER THAN -2V AND NOT EXCEED 5NS.

CAPACITANCE ( TA = 25C, F = 1MHz, VDD = 3.3V)
PARAMETER SymBOL TEST CONDITIONS Typ. Max. UNiT
CONTROL INPUT CAPACITANCE o] VDD=3.3V 3 4 PF
INPUT CAPCITANCE CIN VIN=0V 4 5 PF
OUTPUT CAPACITANCE Cout VOUT=0V 6 7 PF

NoTe:
THIS PARAMETER IS SAMPLE TESTED.

8/21

11/23/97 IR 9023045 0000188 424 W
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PACKAGE THERMAL CHARACTERISTICS

RaTING LAYER BOARD SymBoOL TQFP Max | PBGA MAX | UNIT | Notes
JUNCTION TO AMBIENT (AT 200 LFM) SINGLE Roua 32 28 °C/W 1,2
JUNCTION TO AMBIENT (AT 200 LFM) FOUR Reya 20 18 °C/wW 1,2
JUNCTION TO CASE (TOP) Rouc 7 4 °C/wW 3

NOTES:

1. JUNCTION TEMPERATURE IS A FUNCTION OF SRAM POWER DISSAPATION, PACKAGE THERMAL RESISTANCE, MOUNTING BOARD
TEMPERATURE, AMBIENT. Temperature air flow, board density, and PCB thermal resistance.

2. SCMI G-38-87.

3. AVERAGE THERMAL RESISTANCE BETWEEN DIE AND TOP SURFACE, MIL SPEC-883, METHOD 1012.1.

AC TeST CONDITIONS OUTPUT LOAD 1
(VoD = 3.135V TO 3.45V, Ta = 0°C 7O 70°C)
PARAMETER CONDITIONS
INPUT HIGH LEVEL ViH = 2.3V
INPUT LOW LEVEL VIL = 0.2V . V= 1_25;/
INPUT SLEW RATE TR = 1V/NS Fie. 1
INPUT REFERENGE LEVEL 1.25V OUTPUT LOAD 2
OUTPUT REFERENCE LEVEL 1.25V 3.3V
QuTPUT LOAD Fic. 1&2 DO 225Q
NoTEs:
1. INCLUDE SCOPE AND JIG CAPACITANCE. QSPF] 72259
2. TEST CONDITIONS AS SPECIFIED WITH OUTPUT LOADING AS SHOWN IN FiGc. 2

FIG. 1 UNLESS OTHERWISE NOTED.
3. OUTPUT LOAD 2 FOR T\ 7, Thz, ToLz AND Touz-
4. DEVICE IS DESELEGTED AS DEFINED BY THE TRUTH TABLE.

11/23/97 @ 5023045 0000149 3L0 WM 9/21
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GS84018T/B

256K x 18 Synchronous

DC Characteristics and Supply Currents (Voltage reference to Vss = 0V)

(VDD = 3.135V to 3.45V, Ta = 0°C to 70 °C for Commercial Temperature Offering)

FLOW THROUGH
3Y117/100/86 Mz

166MHz 150MHz 133MHz 117MHz 100MH2z 66MHz
PARAMETER | SYMBOL| TEST CONDITIONS
MIN | Max | MIN [ MAX | MIN | Max | Min | Max | Min | Max | MiN | MaAX
INPUT LEAKAGE o Vin=0T70 Vpp A | TuA [ -TuA | TuA | A | TuA | -TuA [ 1uA | -TbA | TuA | -luA | TuA
CURRENT
(EXCEPT ZZ, FT,
LBO PINS)
ZZ INPUT IiNzz Vpp2ViNZViH -1uA 1uA -1uA 1uA -1uA 1UA -1uA 1uA -1uA 1uA -1uA 1uA
CURRENT OVSV|NSViy -luA | 300uA | -1uA | 300uA | -TuA | 300uA | -TuA | 300uA | -1uA | 300uA | -tuA [ 300uA
MODE INPUT liNpyg Vpp2ViN2V)L |-300uA| 1uA | -300uA| 1uA |[-300uA| 1uA |-300uA| 1uA |-300uA| 1uA |-300uA| 1uA
CURRENT ovV<Viy<Vy UA | WA | -TuA | TGA | -TuA A | -luA | 1A | -1uA A | -1uA | TuA
(FT & [BO Fins)
QUTPUT LEAKAGE loL OuTPUT DisABLE,| -1bA | 1uA | -fuA | 1A | -tuA | A | -TuA [ twA | -TuUA | TuA | -TuA | 1uA
CURRENT VOUT =0T0 VDD
OUTPUT HIGH Vou low=- 4MA, 1.7V 1.7V 1.7v 1.7v 1.7V 1.7V
VOLTAGE VboQ = 2.375V
OUTPUT HIGH VoH loH = - 4MA, 24V 2.4V 2.4V 2.4V 2.4V 2.4v
VOLTAGE Voba = 3.135V
OuTPUT Low Vor loL =+ 4MA, 0.8v 0.8v 0.8v 0.8v 0.8v 0.8v
VOLTAGE
166MHz 150MHz 133MHz 117MHz 100MHz 66MHz
PARAMETER | SYMBOL| TEST CONDITIONS
070 (-40TO| O0TO |-40TO| OTO |-40TO| OTO |-40TO| OTO (-40TO| OTO |-40TO
70C | +85C | 70C | +85C [ 70C | +85C | 70C | +85C | 70C | +85C | 70C | +85C
Device
OPERATING Ipp |SELECTED; 320mA( 3Q98 (295mA| 3Q98 1230mA| 3Q98 |210mA| 3Q98 [190mA| 3Q98 |150mA| 3Q98
CURRENT ALL OTHER
(Vbp = MAN, INPUTS 2 V| Or
E=V) < V) OutpPuT
OPEN
STANDBY lsg ZZ2\Vpp-0.2V [20mA | TBD [20mA | TBD | 20mA | TBD [20mA | TBD | 20mA | TBD | 20mA | TBD
CURRENT
DEvICE
DESELECT lpp |SELECTED; 90mA | TBD | 80mA | TBD (80mA | TBD | 75mA | TBD | 65mA | TBD | 40mA | TBD
SupPPLY CURRENT ALL OTHER
INPUTS 2 V| OR
SV
11/23/97 EE S023045 0000190 Oac WM 10/21
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FLOW THROUGH Version

AC ELECTRICAL CHARACTERISTICS
(VDD = 3.135V 10 3.45V, TA = 0°C T0 70 °C FOR COMMERCIAL)

PARAMETER SymBOL | 133MHZ | 117MHz | 100MHz | 66MHzZ |UNIT | NOTES
MIN | MAX | MIN | MAX | MIN | MAX | MIN [ MAX

CYCLE TIME tke 7.5 8.5 10 15 NS

CLocK HIGH TiME kK 3 - 3 -ae 4 --- 4.5 --- NS

CLock LOW TiMe tkL 3 3 4 - | 45 [ - NS

CLOCK TO OUTPUT VAID tka 75 85 10 12 | N§ 1
CLock To QUTPUT INVALID tkax 2 2 2 2 NS 1
CLOCK HIGH TO QUTPUT IN Low-Z tkaLz 0 0 0 0 NS 1,2
CLock To OUTPUT IN HIGH-Z tkqhz 2 35 2 35 2 35 2 35 | Ns 1,2
OuUTPUT ENABLE TO QUTPUT IN Low-Z toeLz 0 0 0 0 NS 1,2
OUTPUT TO OUTPUT IN HIGH-Z toenz 35 3.5 3.5 35 [ Ns 1,2
SETUP TIME tg 1.6 [ — 15| —- |20 - | 20 | - NS 1
HoLD TIME th 0.5 0.5 - 05 - 0.5 - NS 1
ZZ SETUP TIME tzzsa 5 -- 5 5 - 5 - NS 1,3
ZZ HOLD TIME tzzna 1 1 1 1 NS 13
ZZ RECOVERY tzzn 20 | - |2 | - | 20| - |20 - | Ns | 13

NoTES:

1. TESTED PER AC TEST LOAD, FIGURE 2 (PAGE 9).
2. MEASURED AT +/- 200MV FROM STEADY STATE.

3. ZZ 1S AN ASYNCHRONOUS SIGNAL. IN ORDER TO BE RECOGNIZED ON ANY GIVEN CLOCK CYCLE, ZZ MUST MEET THE SPECIFIED SETUP AND
HOLD TIMES AS SPECIFIED ABOVE.

11/23/97 B 9023045 0000191 T19 B 121
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AC ELECTRICAL CHARACTERISTICS

(VDD = 3.135V T0 3.45V, TA =

PIPELINE Version

0°C T0 70 °C FOR COMMERCIAL

PARAMETER SymBoL | 166MHz | 150MHz | 133MHz | 117MHz | 100MHz |UNIT | NOTES
MIN | MAX | MiN | MAX | MiN | MAX | MiN | MAX | MIN | Max

CyCLE TIME ke 6.0 6.7 75 8.5 10 NS
CLock HigH PuLse WIDTH tchw 1.3 1.5 1.7 1.7 2.0
CLock Low PuLSE WIDTH tw 1.5 1.7 1.9 1.9 25
CLOCK ACCESS TIME tka 35 3.8 4 4 45 | NS
CLOCK TO QUTPUT INVALID tkax 1.5 15 1.5 1.5 1.5 NS
CLOCK HIGH TO QUTPUT IN LOW-Z tz 0 0 0 0 0 NS 1,2
CLOCK TO OUTPUT IN HIGH-Z thz 3.5 38 4 4 45 | NS 1,2
OUTPUT ENABLE TO OUTPUT VALID tOEQ 3.5 3.5 3.8 4 5 NS 1,2
OUTPUT ENABLE TO OUTPUT IN HIGH-Z toEHZ 35 3.8 4 4 45 | NS 1,2
QUTPUT ENABLE TO OUTPUT IN LOW-Z torz 0 0 0 0 0 NS 1,2
SETUP TIME ts 15| - [ 15| = |15 | - | 15| - | 20| - NS 1
HoLD TIME th 05 - |05 —~ |05 | —- |05 - [ 05| — NS 1
ZZ SETUP TIME tzzg 5 5 5 5 5 NS 1,3
2ZZ HOLD TIME tzn 1 1 1 1 1 NS 1,3
ZZ RECOVERY tzzr 20 20 20 20 20 - | NS 1.3

NoTES:

1. TESTED PER AC TEST LOAD, FIGURE 2 (PAGE 9).

2. MEASURED AT +/- 200MV FROM STEADY STATE.

3. ZZ 1S AN ASYNCHRONOUS SIGNAL. IN ORDER TO BE RECOGNIZED ON ANY GIVEN CLOCK CYCLE, ZZ MUST MEET THE SPECI-

FIED SETUP AND HOLD TIMES AS SPECIFIED ABOVE.
11/23/97 BN 9023045 D0DOOLS2 955 W 12/21
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651 TLCUNDLOGY N SB4015TIB
PIPELINE IGH

esusari7 e 290K X 18 SYNChroNOUS 15y 17so0es we

WRITE CYCLE TIMING

|4 SINGLE WRITe————— BURST WRITE WRITE {¢&—— DESELECTED —P|

CLK AVAYAVAY N\

®H | ) is|blocked By CET inactive i
5|t ADSK initiated write

ADSC Vv 1 '

tslt)

ts| t  AIDV must b inactive for ADSP| Write
AO0-A17 WRI WR2 WR3

2
g

ts|t .
v )y V4
ts [ty
% - WRI1 WR2 WR3
gt CET masks ADSP
CEl
tt Desclecjed with JE2
CE2 N
tsit CE2 and TE3 only sampled jvith or
CE3
OFE
's|t Write secified byfe for 2a ad all bytgs for 2b, P& 2d
DQ1- Hi-Z Dla D2a D2 K D2c D2d D3a
DQI8 ‘ ‘
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6 s I .I. _E ( u " ﬂ l ﬂ G U Preliminary - January 1998
. GS84018T/B
PIPELINE FLOW THROUGH
166/150/133/117 MHz 256K X 1 8 SynCh ronous 133/117/100/66 MHz
FLOW THROUGH
SINGLE READ__), | BURST READ — >
ax f \/ UAYAVAY '\
N S| KH;_ &'E ») KL ADSP is|blocked by CET inactive
ADSP
| o ADSC initiated read
ADSC AV |
Bk Suspgnd Burst Suspend [Burst
v B V]
s |ty
A0-A17 RD1 RD2 RD3
ts4_ Pty
GW
's ¢ it
BWE
BWI -
BW2 5t ¢ CET magks ADSP
CEI O
tsftH CE2 and only sampled with ADSP or ADSC Deselected with C
CE2 N
ts|ty
CE3
oE
OE jt/o; \ tkox xox
- i-Z |to
38}8 Hi-Z : Qla ;—@@g@%ﬁ, Qe %W Q3
ko thz
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651 TLCUNDLOGY T CSRA018TB

PIPELINE

tesnsorssnr 200K X 18 Synchronous zyv-oyee i

FLOW THROUGH
Read/Write Cvele Timi
*— sneeReap PFsinaLe WRTET#—————— BURST REA
CLK | /_\_/_J\:_/i_m\c_*/_\_/ ‘
— ) U |
ws BT [ TR
ADV
s0-a11770 o “ ko
GW
v Tl
BT a
CEl
cE2 E2 and O
CE? S|
= BT\ Q
poi. | mz | [
DQI8 \

(170367 BN 9023045 0000195 kb4 EE
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QS TECHNOLOGY

Preliminary - January 1998

| _ GS84018T/B
PIPELINE FLOW THROUGH
166/150/133/117 MH2256K X 1 8 S HCh ronous 133/117/100/66 MHz
PIPELINE
[&—— Single Read ——»{4———— Burst Read >
ax LS
| sS4 g tec p| <~ | ADSPis|blocked by CET inaftive
ADSP .
| initiated read
- LV
Ek Suspgnd Burst
ADV AN
tg |ty
A0-A15 RD RD RD3
_ e Bty
GW
'sle iy
BWE
BWI -
BW4 tgft CET magks ADSP
CET )
s['H CE2 and only sajmpled with ADSP o ADSC Deselected with C]
CE2
tslty
CE3
OE tKox
DQIS Q2 Q2d Qj_>
tyz
(1153007 m 9023045 0000196 5TO0 W 6121
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G5 TLCHNOLOGY T CSMOTETIE.

PIPELINE

tesurissnt e 200K X 18 SYNChIroNoUS 1517y e

ax A\

1 tslH
ADSP ////////:,: /’,r////
ADSC initjated reas

ADsC — e s

/////// //////////////// //////// % N
e B2 oY
= 27 \t’ 'd«\ [

» KQ ¢
@2 )X 2 X Qe s

DQI- Hi-Z ol
DQI8 |

Ky

:
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ZZ TIMING
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QS TECUNOLOGY

Preliminary - January 1998

GSBA0ITIE.

PPEIRE 956K X 18 Synchronous sy 7w
166/150/133/117 MHz 133/117/100/66 MHz
PACKAGE DIMENSIONS
100 PIN TQFP : v{lk
c -
uﬁ AARARARARARA AR RAARE
! — = [ | =)
.E == ———]
—] — 1 (o] 1
— T o |
1= —0] o |
‘= | o ——
] T |
— | s | —— |
—] | o ——
.= | |
— -] ——
|= —_ =
= s | 11
| w— 0 - |
e# = = =-9 O
b
=
.
Al>I<AD
SYMBOL DESCRIPTION MiIN. Nom. Max
Al STANDOFF 0.05 0.10 0.15
A2 BODY THICKNESS 1.35 1.40 1.45
B LEAD WIDTH 0.20 0.30 0.40
LEAD THICKNESS 0.09 0.20
TERMINAL DIMENSION 219 22.0 20.1
D1 PACKAGE BODY 199 20.0 201
E TERMINAL DIMENSION 15.9 16.0 16.1
E1 PACKAGE Booy 139 14.0 141
E LEAD PITCH 0.65
L FOOT LENGTH 0.45 0.60 0.75
L1 LEAD LENGTH 1.00
Y COPLANARITY 0.10
LEAD ANGLE 0° 7°
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS (mm).
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION.
11/23/97 19/21
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G TLCHNDLOGY

PIPELINE

Preliminary - January 1998

GS840181/B

FLOW THROUGH

ssnsonamnr wi 290K X 18 Synchronous 5.0y meouet

PACKAGE DIMESIONS - 119 PIN PBGA

Pin 1 A
Identifier -W-
© T Ljv
A EEAN
Cc - 1 T
E ONONONONONONS)
P wl -
E K
<—N—>
TOP VIEW
/_Lu__ﬁ_ﬁ\?
——<L OO0 00000 \A
AG_~ooooooo B
1 OO0 0O0O0OCO |C
Ooocoooo |D
oNoRoNeNoNeoNe R R-
CoOo0o0o000 |F
Coo0oo0o000 |G
'oNeoRoNeNoNeNe H
BOTTOM VIEW S O000COO J
Coooo0oo0oo0o (K
cNoNoNoNoNeNe) L
OO0OO0O0O0OO0CO | M
Ooocoooo |N
Oo0o0oOoO0OO |P
OCO0OO0O00OO0CO |R
‘ Oocooo0oo0o (T
—LLO0O0O0O0O0COO JU
\J¥ |/
|<— R—>1
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QS TLCHNOLDGY _ _ ”e"'“""gys;;z';;‘:z{iég
APELNE i 2DOK X 18 SyNnchronous g imroyes wi

PACKAGE DIMESIONS - 119 PIN PBGA

SYMBOL DESCRIPTION MiN. Max
WIDTH .551 .551

B LENGTH .866 .866

C PACKAGE HEIGHT (INCLUDING BALL) - 0.094

D BALL Size 0.024 0.035

E BaALL HEIGHT 0.020 0.028

F PACKAGE HEIGHT (EXCLUDING BALLS) 0.051 0.067

G WIDTH BETWEEN BALLS 0.050 0.050

K PACKAGE HEIGHT ABOVE BOARD 0.031 0.039

N CuT-0UT PACKAGE WIDTH 0.469 0.476

P FOOT LENGTH 0.764 0.772

R WIDTH OF PACKAGE BETWEEN BALLS 0.800 0.800

S LENGTH OF PACKAGE BETWEEN BALLS 0.10

T VARIANGE OF BALL HEIGHT 0.006 0.006

ORDERING INFORMATION

THE GS84018 - PIPELINE VERSION IS AVAILABLE IN THE FOLLOWING FREQUENCIES:
166MHz, 150MHz, 133MHZ, 117MHz AND 66MHZ

THE GS84018 - ELOW THROUGH VERSION IS AVAILABLE IN THE FOLLOWING FREQUENCIES:
133MHz, 117MHZz, 100MHz, 66MHz

TO ORDER YOUR FAVORITE GS| TECHNOLOGY PART, REQUEST THE FOLLOWING PART:

(GS84018T-(FREQUENCY DESIRED) FOR ORDERING THE 100-PIN THIN QUAD FLATPACK (TQFP)
GS84018B-(FREQUENCY DESIRED) FOR ORDERING THE 119-BALL GRID ARRAY {BGA)

*+* PIpE| INE AND FLOW THROUGH ARE SAME DEVICE ***

11/23/97 Bl S023045 0000201 798 HB
3-137
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QS TECHNDLOGU

Affordable. High-Performance, Low-Power SRAMs Pac kege Dl mensions
2 Pi 4 mil Dimension in inch Dimension in mm
Symbol min { nom | max | min | nom | max
A - - 0.146 - - 3.70
Al 0.026 | - - 0.66 - -
L A2 0.105|0.110 [ 0.115 | 2.67 | 2.80 | 2.92
D B 0.013 | 0.017 | 0.021 | 0.33 | 0.43 | 0.53
aonnnnonononnoan ¢ jéé B1 0.024 { 0.028 [ 0.032 | 0.61 | 0.71 | 0.81
i }|V c 0.006 | 0.008 | 0.012 | 0.15 | 0.20 | 0.30
o & D 0.820 | 0.824 [ 0.829 | 2083 [ 20.93 [ 21.06
°o N M E 0.395 | 0.400 | 0.405 | 10.04 | 10.16 { 10.28
19 . e - 0.05 - - 1.27 -
Hg 0.430 [ 0.435 [ 0.440 | 10.93 | 11.05 | 11.17
Gg 0.354 | 0.366 { 0.378 { 9.00 | 9.30 | 9.60
L 0082 - - 2.08 - -
y - - [0004( - - 0.10
o° - 10° 0° - 10°
(S)
Note:
1. Dimension D& E do not include interlead flash
2.Di ion B1 does not include dambar protrusion / intrusion

3. Controlling dimension: inches

W Dimension in inch Dimension in mm
Symbol min | nom | max | min | nom | max

A 0125 - [0148(3.175]| - | 376

Al 0.026) - - toe6| - -

L A2 0.095 | 0.100 | 0.105 | 2.41 | 2.54 | 2.67

D j#é B 0.013 | 0.017 | 0.021 | 0.33 | 043 | 0.53
onnnanononpannano ¢ > Bl 0.024 [ 0,028 | 0.032] 061 | 0.71 | 0.81
/l\ c 0.006 | 0.008 | 0.012| 0.15 | 0.20 | 0.30

oo & 0.820 | 0.825 | 0.830 | 20.82 | 20.95 | 21.08
L \I, I \|{ ) E 0.295 [ 0.300 ] 0.305 | 7.49 | 7.62 | 7.75
19 . e - |oos| - - |27 ] -
Hg 0.330 [ 0335 | 0340 | 8.38 | 8.51 | 8.64

Gg 0.255 | 0.267 [ 0275 | 648 | 6.78 | 6.985

L 0.082{ - - {208 - -

v - - |oooa| - - 010

] o° - 10° | o° - 10°

Note:

1. Dimension D& E do not include interlead flash

2. Dimension B1 does not include dambar protrusion / intrusion
3. Controlling dimension: inches

1027197 BN 9023045 0000291 97T W va
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G S | T‘E (‘I'I " ﬂ l- ﬂ G U Package Dimensions

Affordable, High-Performance, Low-Power SRAMs

44 Pin TSOP type I1. 400mil

Dimension in inch Dimension in mm
Symbol min | nom | max | min | nom | max
A - - |0.047 - - 1.20

- D Al 0.002 - - 0.05 - -
,\44 2 9( A2 0.037 | 0.039 | 0.041 { 095 | 1.00 | 1.05
ARAAAAAARAAAARAARAARRAL B 001 | 00120018 025 | 035 | 0.45

c - 0.006 - - 0.15 -
D 0.721 | 0.725)0.729 | 18.31 | 18.41 § 18.51

mof A

E 0.396 | 0.400 | 0.404 | 10.06 | 10.16 | 10.26

e - 0.031 - - 0.80 -

[o]

CEEEEEEEEEEEEEEEEEELEER a S Hg 04551 0.463 | 0471 | 11.56 | 11.76 | 11.96
L 0.016 | 0.020 | 0.024 | 0.40 | 0.50 | 0.60

L1 - 10.031 - - 0.80 -
y - - 0.004 - - 0.10

8] 0° - 5° 0° - 5°

Note:

1. Dimension D& E do not include interlead flash

2. Dimension B does not include dambar protrusion / intrusion
3. Controlling dimension: mm

14 Pin SO, 400 mil

Dimension in inch Dimension in mm
Symbol min | pom | max | min | nom | max
A - - o148 | - - 3759
Al 0.025 - - 0.635 - -
D L A2 0.105 | 0.110 | 0.115 | 2.667 | 2.794 | 2.921
4 29 c jéé B - (0018 - - 0457 -
fbaononnonanaoonnooonannn D B1 0.026 | 0.028 | 0.032  0.660 | 0.711 | 0.813
T c - 0.008 - - 0.203 -
@ W D 1.120 | 1.125 | 1.130 | 28.44 | 28.58 | 28.70
Moz o E 0.395 | 0.400 | 0.405 (10.033(10.160{10.287
JL e - 0.05 - - 1.27 -
L —— Hg 0.435 | 0.440 | 0.445 |11.049}11.176(11.303
19 e 2 Gg 0.360 | 0.370 | 0.380 { 9.144 | 9.398 | 9.652
L 0.082 | 0.087 | 0.106 { 2.083 | 2.210{ 2.70
SE y - - |oo0a| - - (o102
o° - 7° 0° - 7°
ﬂE jt Note:
Bl o 1. Dimension D& E do not include interlead flash
Detail A 2.Di ion B1 does not include dambar protrusion / intrusion
3. Controlling dimension: inches
1927797 Wl 9023045 0000292 436 MM 214
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2

GSI TECHNOLOGY

Affordﬁble| High-PerformanceI Low-Power SRAMs

Packg;e Dimensions

16 Pin SO, 400 mil

Dimension in inch Dimension in mm
Symbol min | nom | max | min | nom | max
A - - 0.146 - - 3.70
Al 0.026 - - 0.66 - -
A2 0.105 | 0.110 [ 0.115| 2.67 | 2.80 | 2.92
D _>L B 0.013 | 0.017 | 0.021 | 0.33 | 043 | 0.53
T, C 946 B1 0.024 | 0.028 1 0.032 | 0.61 | 0.71 | 0.81
T "|\ c 0.006 | 0.008 [ 0.012| 0.15 | 020 | 0.30
o4 :E“ é“ D 0.920 ] 0.924 ] 0.929 | 23.37 { 23.47 | 23.60
o \l/ “ \l/ E 0.395 | 0.400 | 0.405 | 10.04 | 10.16 | 10.28
'i’”""""'“””"’"'”“”"'”"“""' e - 0.05 - - 1.27 -
>lice He 0.430 ] 0.435 | 0.440 | 10.93 | 11.05 | 11.17
Gg 0.354 1 0.366 | 0.378 | 9.00 | 9.30 | 9.60
< L oos2| - | - |20 - | -
< g y - - looos] - - Jo10
2 (2] a° - 10° 0° - 10°
e Note:
1. Dimension D& E do not include interlead flash
2. Dimension B1 does not include dambar protrusion / intrusion
3. Controlling dimension: inches
1027197 B 9023045 0000293 772 M a4
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GfI TECUNOLOGY

Package Dimensions

Affordable High-Performance. Low-Power SRAMs
Pacl Di «
100 pin TQFP
:.U, o 5:
== =] [= =]
— O [o] 3
o3 [
o [
[ o [
o s o]
o o o | |
oD [ww ]
oo [ |
o |
o ==
o= ==
o [
o = U v
= + =<
o/ [w ww ]
O o
[ o 0
o [ |
fom s am | oo
o s ) o
[ o e } [ e §
s mem ) o
o 0
s e | s
0 s e |
| e | e e
El —>
P —— E N
QFP (Q) TQFP (T)
Symbol Description Min. Nom. Max Min. Nom. Max
Al Stand Off 0.25 0.35 045 0.05 0.10 0.15
A2 Body Thickness 2.55 2.72 2.90 1.35 1.40 1.45
b Lead Width 0.20 0.30 0.40 0.20 0.30 0.40
c Lead Thickness 0.10 0.15 0.20 0.09 0.20
D Terminal Dimension 2295 - 23.2 23.45 219 22.0 221
D1 Package Body 19.9 20.0 20.1 19.9 20.0 20.1
E Terminal Dimension 17.0 17.2 174 159 16.0 16.1
El Package Body 13.9 14.0 14.1 13.9 14.0 14.1
e Lead Pitch 0.65 0.65
Foot Length 0.60 0.80 1.00 0.45 0.60 0.75
L1 Lead Length 1.60 1.00
Y Coplanarity 0.10 0.10
0 Lead Angle 0° 7° 0° 7°
Note:
1. All dimensions are in millimeters (mm).
2. Package width and length do not include mold protrusion.
10/27/97 BN 9023045 DO0O0D294 LO9 MM ala
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