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FEATURES

• Internalself-timedwritecycle

• IndividualByteWriteControlandGlobalWrite

• Clockcontrolled,registeredaddress,dataand
control

• BurstsequencecontrolusingMODEinput

• Threechipenableoptionforsimpledepthex-
pansion and address pipelining

• Commondatainputsanddataoutputs

• AutoPower-downduringdeselect

• Singlecycledeselect

• SnoozeMODEforreduced-powerstandby

• JTAGBoundaryScanforBGApackage

• PowerSupply

LPS:VDD  3.3V + 5%, VDDQ  3.3V/2.5V + 5%

VPS:VDD  2.5V + 5%, VDDQ  2.5V + 5%

• JEDEC100-PinQFP,119-ballBGA,and165-
ballBGApackages

• Lead-freeavailable

DESCRIPTION

The ISSI IS61LPS/VPS25636A, IS61LPS25632A,
IS64LPS25636A and IS61LPS/VPS51218A are high-
speed, low-power synchronous static RAMs designed 

to provide burstable, high-performance memory for com-
municationandnetworkingapplications.TheIS61LPS/
VPS25636A and  IS64LPS25636A are organized as
262,144 words by 36 bits.  The IS61LPS25632A is 

organizedas262,144wordsby32bits.TheIS61LPS/
VPS51218Aisorganizedas524,288wordsby18bits.
Fabricated with ISSI's advanced CMOS technology,
thedeviceintegratesa2-bitburstcounter,high-speed
SRAMcore,andhigh-drivecapabilityoutputsintoasingle
monolithic circuit. All synchronous inputs pass through 

registerscontrolledbyapositive-edge-triggeredsingle
clock input.

Writecyclesareinternallyself-timedandareinitiatedby
therisingedgeoftheclockinput.Writecyclescanbe
one to four bytes wide as controlled by the write control 

inputs.

Separate byte enables allow individual bytes to be written. 

Thebytewriteoperationisperformedbyusingthebyte
write enable (BWE) input combined with one or more 

individual byte write signals (BWx). Inaddition,Global
Write(GW) is available for writing all bytes at one time, 

regardless of the byte write controls.

BurstscanbeinitiatedwitheitherADSP (Address Status 

Processor)orADSC (Address Status Cache Controller) 

inputpins.Subsequentburstaddressescanbegener-
ated internally and controlled by the ADV (burst address 

advance) input pin. 

Themodepinisusedtoselecttheburstsequenceor-
der,LinearburstisachievedwhenthispinistiedLOW.
InterleaveburstisachievedwhenthispinistiedHIGH
or left floating.

256K x 36, 256K x 32, 512K x 18 
9 Mb SYNCHRONOUS PIPELINED,  
SINGLE CYCLE DESELECT STATIC RAM

JUNE 2015

FAST ACCESS TIME

 Symbol Parameter 250 200 166 Units

 tKQ ClockAccessTime 2.6 3.1 3.5 ns

 tKC CycleTime 4 5 6 ns

Frequency 250 200 166 MHz



2 Integrated Silicon Solution, Inc. 
Rev. N

05/25/2015

IS61LPS51218A, IS61LPS25636A, IS61LPS25632A, IS64LPS25636A,

IS61VPS51218A, IS61VPS25636A 

BLOCK DIAGRAM

18/19

BINARY
COUNTER

GW

CLR

CE

CLK
Q0

Q1

MODE

A0'
A0

A1
A1'

CLK

ADV

ADSC
ADSP

16/17 18/19

ADDRESS
REGISTER

CE

D

CLK

Q

DQ(a-d)
BYTE WRITE
REGISTERS

D

CLK

Q

ENABLE
REGISTER

CE

D

CLK

Q

ENABLE
DELAY

REGISTER

D

CLK

Q

BWE

BW(a-d)
x18: a,b

x32/x36: a-d

CE

CE2

CE2

256Kx32;

256Kx36;

512Kx18

MEMORY ARRAY

32, 36,
or 18

INPUT
REGISTERS

CLK

OUTPUT
REGISTERS

CLK

OE

2/4/8

OE
DQa - DQd

32, 36,
or 18

32, 36,
or 18

A

POWER
DOWN

ZZ



Integrated Silicon Solution, Inc. 3
Rev. N
05/25/2015

IS61LPS51218A, IS61LPS25636A, IS61LPS25632A, IS64LPS25636A,

IS61VPS51218A, IS61VPS25636A 

BOTTOMVIEW

BOTTOMVIEW

165-PIN BGA

165-Ball,13x15mmBGA

119-PIN BGA
119-Ball,14x22mmBGA
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119 BGA PACKAGE PIN CONFIGURATION-256K X 36 (TOP VIEW)

PIN DESCRIPTIONS

1 2 3 4 5 6 7

A VDDQ A A ADSP A A VDDQ

B NC CE2 A ADSC A A NC

C NC A A VDD A A NC

D DQc DQPc Vss NC Vss DQPb DQb

E DQc DQc Vss CE Vss DQb DQb

F VDDQ DQc Vss OE Vss DQb VDDQ

G DQc DQc BWc ADV BWb DQb DQb

H DQc DQc Vss GW Vss DQb DQb

J VDDQ VDD NC VDD NC VDD VDDQ

K DQd DQd Vss CLK Vss DQa DQa

L DQd DQd BWd NC BWa DQa DQa

M VDDQ DQd Vss BWE Vss DQa VDDQ

N DQd DQd Vss A1* Vss DQa DQa

P DQd DQPd Vss A0* Vss DQPa DQa

R NC A MODE VDD NC A NC

T NC NC A A A NC ZZ

U VDDQ TMS TDI TCK TDO NC VDDQ

Symbol Pin Name

A Address Inputs

A0, A1 SynchronousBurstAddressInputs

ADV SynchronousBurstAddress
Advance

ADSP AddressStatusProcessor

ADSC Address Status Controller

GW GlobalWriteEnable

CLK Synchronous Clock

CE,CE2 Synchronous Chip Select

BWx(x=a-d) SynchronousByteWriteControls

BWE ByteWriteEnable

Symbol Pin Name

OE OutputEnable

ZZ PowerSleepMode

MODE BurstSequenceSelection

TCK,TDO JTAGPins

TMS,TDI

NC No Connect

DQa-DQd DataInputs/Outputs

DQPa-Pd OutputPowerSupply

VDD PowerSupply

VDDQ OutputPowerSupply

Vss Ground 

Note:  * A0 and A1arethetwoleastsignificantbits(LSB)oftheaddressfieldandsettheinternalburstcounterifburstisdesired.
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119 BGA PACKAGE PIN CONFIGURATION

512KX18  (TOP VIEW)

PIN DESCRIPTIONS

Note:  * A0 and A1arethetwoleastsignificantbits(LSB)oftheaddressfieldandsettheinternalburstcounterifburstisdesired.

1 2 3 4 5 6 7

A VDDQ A A ADSP A A VDDQ

B NC CE2 A ADSC A A NC    

C NC A A VDD A A NC

D DQb NC Vss NC Vss DQPa NC     

E NC DQb Vss CE Vss NC DQa

F VDDQ NC Vss OE Vss DQa VDDQ

G NC DQb BWb ADV Vss NC DQa

H DQb NC Vss GW Vss DQa NC

J VDDQ VDD NC VDD NC VDD VDDQ

K NC DQb Vss CLK Vss NC DQa

L DQb NC Vss NC BWa DQa NC

M VDDQ DQb Vss BWE Vss NC VDDQ

N DQb NC Vss A1* Vss DQa NC

P NC DQPb Vss A0* Vss NC DQa

R NC A MODE VDD NC A NC

T NC A A NC A A ZZ

U VDDQ TMS TDI TCK TDO NC VDDQ

Symbol Pin Name

A Address Inputs

A0, A1 SynchronousBurstAddressInputs

ADV SynchronousBurstAddress
Advance

ADSP AddressStatusProcessor

ADSC Address Status Controller

GW GlobalWriteEnable

CLK Synchronous Clock

CE,CE2 Synchronous Chip Select

BWx(x=a,b) SynchronousByteWriteControls

BWE ByteWriteEnable

Symbol Pin Name

OE OutputEnable

ZZ PowerSleepMode

MODE BurstSequenceSelection

TCK,TDO JTAGPins

TMS,TDI

NC No Connect

DQa-DQb DataInputs/Outputs

DQPa-Pb OutputPowerSupply

VDD PowerSupply

VDDQ OutputPowerSupply

Vss Ground 
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PIN DESCRIPTIONS

165 BGA PACKAGE PIN CONFIGURATION
256K X 36 (TOP VIEW)

Note:  * A0 and A1arethetwoleastsignificantbits(LSB)oftheaddressfieldandsettheinternalburstcounterifburstisdesired.

1 2 3 4 5 6 7 8 9 10 11

A NC A CE BWc BWb CE2 BWE ADSC ADV A NC

B NC A CE2 BWd BWa CLK GW OE ADSP A NC

C DQPc NC VDDQ Vss Vss Vss Vss Vss VDDQ NC  DQPb

D DQc DQc VDDQ VDD Vss Vss Vss VDD VDDQ    DQb DQb

E DQc DQc VDDQ VDD Vss Vss Vss VDD VDDQ DQb DQb

F DQc DQc VDDQ VDD Vss Vss Vss VDD VDDQ DQb DQb

G DQc DQc VDDQ VDD Vss Vss Vss VDD VDDQ DQb DQb

H NC Vss NC VDD Vss Vss Vss VDD NC NC ZZ

J DQd DQd VDDQ VDD Vss Vss Vss VDD VDDQ DQa DQa

K DQd DQd VDDQ VDD Vss Vss Vss VDD VDDQ DQa DQa

L DQd DQd VDDQ VDD Vss Vss Vss VDD VDDQ DQa DQa

M DQd DQd VDDQ VDD Vss Vss Vss VDD VDDQ DQa DQa

N DQPd NC VDDQ Vss NC NC NC Vss VDDQ NC  DQPa

P NC NC A A TDI A1* TDO A A A A

R MODE NC A A TMS A0* TCK A A A A

Symbol Pin Name

A Address Inputs

A0, A1 SynchronousBurstAddressInputs

ADV SynchronousBurstAddress
Advance

ADSP AddressStatusProcessor

ADSC Address Status Controller

GW GlobalWriteEnable

CLK Synchronous Clock

CE, CE2, CE2 Synchronous Chip Select

BWx(x=a,b,c,d) SynchronousByteWrite
Controls

Symbol Pin Name

BWE ByteWriteEnable

OE OutputEnable

ZZ PowerSleepMode

MODE BurstSequenceSelection

TCK,TDO JTAGPins
TMS,TDI

NC No Connect

DQx DataInputs/Outputs

DQPx DataInputs/Outputs

VDD 3.3V/2.5VPowerSupply

VDDQ IsolatedOutputPowerSupply
3.3V/2.5V

Vss Ground
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Note:  * A0 and A1arethetwoleastsignificantbits(LSB)oftheaddressfieldandsettheinternalburstcounterifburstisdesired.

165 BGA PACKAGE PIN CONFIGURATION
512K X 18 (TOP VIEW)

PIN DESCRIPTIONS

1 2 3 4 5 6 7 8 9 10 11

A NC A CE BWb NC CE2 BWE ADSC ADV A A

B NC A CE2 NC BWa CLK GW OE ADSP A NC

C NC NC VDDQ Vss Vss Vss Vss Vss VDDQ NC DQPa

D NC DQb VDDQ VDD Vss Vss Vss VDD VDDQ    NC DQa

E NC DQb VDDQ VDD Vss Vss Vss VDD VDDQ    NC DQa

F NC DQb VDDQ VDD Vss Vss Vss VDD VDDQ    NC DQa

G NC DQb VDDQ VDD Vss Vss Vss VDD VDDQ    NC DQa

H NC Vss NC VDD Vss Vss Vss VDD NC NC ZZ

J DQb NC VDDQ VDD Vss Vss Vss VDD VDDQ DQa NC

K DQb NC VDDQ VDD Vss Vss Vss VDD VDDQ DQa NC

L DQb NC VDDQ VDD Vss Vss Vss VDD VDDQ DQa NC

M DQb NC VDDQ VDD Vss Vss Vss VDD VDDQ DQa NC

N DQPb NC VDDQ Vss NC NC NC Vss VDDQ NC NC

P NC NC A A TDI A1* TDO A A A A

R MODE NC A A TMS A0* TCK A A A A

Symbol Pin Name

A Address Inputs

A0, A1 SynchronousBurstAddressInputs

ADV SynchronousBurstAddress
Advance

ADSP AddressStatusProcessor

ADSC Address Status Controller

GW GlobalWriteEnable

CLK Synchronous Clock

CE, CE2, CE2 Synchronous Chip Select

BWx(x=a,b) SynchronousByteWrite
Controls

Symbol Pin Name

BWE ByteWriteEnable

OE OutputEnable

ZZ PowerSleepMode

MODE BurstSequenceSelection

TCK,TDO JTAGPins
TMS,TDI

NC No Connect

DQx DataInputs/Outputs

DQPx DataInputs/Outputs

VDD 3.3V/2.5VPowerSupply

VDDQ IsolatedOutputPowerSupply
3.3V/2.5V

Vss Ground
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PIN DESCRIPTIONS

A0, A1 SynchronousAddressInputs.These
pinsmusttiedtothetwoLSBsofthe
address bus.

A Synchronous Address Inputs

ADSC Synchronous Controller Address Status

ADSP SynchronousProcessorAddressStatus

ADV SynchronousBurstAddressAdvance

BWa-BWd SynchronousByteWriteEnable

BWE SynchronousByteWriteEnable

CE, CE2, CE2 SynchronousChipEnable

CLK Synchronous Clock

DQa-DQd SynchronousDataInput/Output

DQPa-DQPd ParityDataInput/Output

GW SynchronousGlobalWriteEnable

MODE BurstSequenceModeSelection

OE OutputEnable

VDD 3.3V/2.5VPowerSupply

VDDQ IsolatedOutputBufferSupply: 
3.3V/2.5V

Vss Ground

ZZ SnoozeEnable

PIN CONFIGURATION

(3 Chip-Enable option) 

100-PIN QFP (256K X 36)
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(2 Chip-Enable option) 
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PIN DESCRIPTIONS

A0, A1 SynchronousAddressInputs.These
pinsmusttiedtothetwoLSBsofthe
address bus.

A Synchronous Address Inputs

ADSC Synchronous Controller Address Status

ADSP SynchronousProcessorAddressStatus

ADV SynchronousBurstAddressAdvance

BWa-BWd SynchronousByteWriteEnable

BWE SynchronousByteWriteEnable

CE, CE2, CE2 SynchronousChipEnable

CLK Synchronous Clock

DQa-DQd SynchronousDataInput/Output

GW SynchronousGlobalWriteEnable

MODE BurstSequenceModeSelection

OE OutputEnable

VDD 3.3V/2.5VPowerSupply

VDDQ IsolatedOutputBufferSupply: 
3.3V/2.5V

Vss Ground

ZZ SnoozeEnable

PIN CONFIGURATION

(3 Chip-Enable option) 

100-PIN QFP (256K X 32)
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PIN CONFIGURATION

(3 Chip-Enable Option)

PIN DESCRIPTIONS

A0,A1 SynchronousAddressInputs.These
pinsmusttiedtothetwoLSBsofthe
address bus.

A Synchronous Address Inputs

ADSC Synchronous Controller Address Status

ADSP SynchronousProcessorAddressStatus

ADV SynchronousBurstAddressAdvance

BWa-BWb SynchronousByteWriteEnable

BWE SynchronousByteWriteEnable

CE,CE2,CE2 SynchronousChipEnable

CLK Synchronous Clock

DQa-DQb SynchronousDataInput/Output

DQPa-DQPb ParityDataI/O;DQPaisparityfor
DQa1-8;DQPbisparityforDQb1-8

GW SynchronousGlobalWriteEnable

MODE BurstSequenceModeSelection

OE OutputEnable

VDD 3.3V/2.5VPowerSupply

VDDQ IsolatedOutputBufferSupply: 
3.3V/2.5V

Vss Ground

ZZ SnoozeEnable

100-PIN QFP (512K X 18)
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46 47 48 49 50

(2 Chip-Enable Option)
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PARTIAL TRUTH TABLE
Function GW BWE BWa BWb BWc BWd 

Read H H X X X X 

Read H L H H H H 

WriteByte1 H L L H H H

WriteAllBytes H L L L L L

WriteAllBytes L X X X X X 

TRUTH TABLE(1-8)

OPERATION ADDRESS CE CE2 CE2 ZZ ADSP ADSC ADV WRITE OE CLK DQ

DeselectCycle,Power-Down None H X X L X L X X X L-H High-Z
DeselectCycle,Power-Down None L X L L L X X X X L-H High-Z
DeselectCycle,Power-Down None L H X L L X X X X L-H High-Z
DeselectCycle,Power-Down None L X L L H L X X X L-H High-Z
DeselectCycle,Power-Down None L H X L H L X X X L-H High-Z
SnoozeMode,Power-Down None X X X H X X X X X X High-Z
ReadCycle,BeginBurst External L L H L L X X X L L-H Q
ReadCycle,BeginBurst External L L H L L X X X H L-H High-Z
WriteCycle,BeginBurst External L L H L H L X L X L-H D
ReadCycle,BeginBurst External L L H L H L X H L L-H Q
ReadCycle,BeginBurst External L L H L H L X H H L-H High-Z
ReadCycle,ContinueBurst Next X X X L H H L H L L-H Q
ReadCycle,ContinueBurst Next X X X L H H L H H L-H High-Z
ReadCycle,ContinueBurst Next H X X L X H L H L L-H Q
ReadCycle,ContinueBurst Next H X X L X H L H H L-H High-Z
WriteCycle,ContinueBurst Next X X X L H H L L X L-H D
WriteCycle,ContinueBurst Next H X X L X H L L X L-H D
ReadCycle,SuspendBurst Current X X X L H H H H L L-H Q
ReadCycle,SuspendBurst Current X X X L H H H H H L-H High-Z
ReadCycle,SuspendBurst Current H X X L X H H H L L-H Q
ReadCycle,SuspendBurst Current H X X L X H H H H L-H High-Z
WriteCycle,SuspendBurst Current X X X L H H H L X L-H D
WriteCycle,SuspendBurst Current H X X L X H H L X L-H D

NOTE: 
1. Xmeans“Don’tCare.”HmeanslogicHIGH.LmeanslogicLOW.
2. ForWRITE, L means one or more byte write enable signals (BWa-d) and BWEareLOWorGWisLOW.WRITE=Hforall

BWx, BWE, GWHIGH.
3. BWaenablesWRITEstoDQa’sandDQPa.BWbenablesWRITEstoDQb’sandDQPb.BWcenablesWRITEstoDQc’s and

DQPc.BWdenablesWRITEstoDQd’sandDQPd.DQPaandDQPbareavailableonthex18version. DQPa-DQPdareavail-
ableonthex36version.

4. AllinputsexceptOEandZZmustmeetsetupandholdtimesaroundtherisingedge(LOWtoHIGH)ofCLK.
5. Waitstatesareinsertedbysuspendingburst.
6. ForaWRITEoperationfollowingaREADoperation,OEmustbeHIGHbeforetheinputdatasetuptimeandheldHIGHduring

the input data hold time.
7. ThisdevicecontainscircuitrythatwillensuretheoutputswillbeinHigh-Zduringpower-up.
8. ADSPLOWalwaysinitiatesaninternalREADattheL-HedgeofCLK.AWRITEisperformedbysettingoneormorebytewrite

enable signals and BWELOWorGWLOWforthesubsequentL-HedgeofCLK.SeeWRITEtimingdiagramforclarification.
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INTERLEAVED BURST ADDRESS TABLE (MODE = VDD or No Connect)
External Address 1st Burst Address 2nd Burst Address 3rd Burst Address 

A1 A0 A1 A0 A1 A0 A1 A0

 00 01 10 11

 01 00 11 10

 10 11 00 01

 11 10 01 00

LINEAR BURST ADDRESS TABLE (MODE = VSS)

0,0

1,0

0,1A1', A0' = 1,1

ABSOLUTE MAXIMUM RATINGS(1)

 Symbol Parameter Value Unit

TSTG StorageTemperature –55to+150 °C
PD PowerDissipation 1.6 W
IOUT OutputCurrent(perI/O) 100 mA
VIN, VOUT VoltageRelativetoVssforI/OPins –0.5toVDDQ + 0.5 V

VIN VoltageRelativetoVssfor –0.5toVDD + 0.5 V 

for Address and Control Inputs

VDD VoltageonVDDSupplyRelativetoVss –0.5to4.6 V

Notes:

1. StressgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGSmaycauseperma-
nentdamagetothedevice.Thisisastressratingonlyandfunctionaloperationofthedevice
at these or any other conditions above those indicated in the operational sections of this 

specificationisnotimplied.Exposuretoabsolutemaximumratingconditionsforextended
periods may affect reliability. 

2.Thisdevicecontainscircuitytoprotecttheinputsagainstdamageduetohighstaticvoltages
orelectricfields;however,precautionsmaybe taken toavoidapplicationofanyvoltage
higherthanmaximumratedvoltagestothishigh-impedancecircuit.

3.ThisdevicecontainscircuitrythatwillensuretheoutputdevicesareinHigh-Zatpowerup.
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OPERATING RANGE (IS61LPSXXXXX)

Range Ambient Temperature VDD VDDQ

Commercial 0°Cto+70°C 3.3V+5% 3.3V/2.5V+5%

Industrial –40°Cto+85°C 3.3V+5% 3.3V/2.5V+5%

OPERATING RANGE (IS61VPSXXXXX)

Range Ambient Temperature VDD VDDQ

Commercial 0°Cto+70°C 2.5V+5% 2.5V+5%

Industrial –40°Cto+85°C 2.5V+5% 2.5V+5%

DC ELECTRICAL CHARACTERISTICS (OverOperatingRange)

3.3V 2.5V

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit

VOH OutputHIGHVoltage IOH = –4.0mA(3.3V) 2.4 — 2.0 — V
IOH = –1.0mA(2.5V)

VOL OutputLOWVoltage IOL = 8.0mA(3.3V) — 0.4 — 0.4 V
IOL = 1.0mA(2.5V)

VIH InputHIGHVoltage 2.0 VDD +0.3 1.7 VDD + 0.3 V

VIL InputLOWVoltage -0.3 0.8 -0.3 0.7 V

ILI InputLeakageCurrent Vss≤ VIN ≤ VDD
(1) -5 5 -5 5 µA

ILO OutputLeakageCurrent Vss≤ VOUT ≤ VDDQ, -5 5 -5 5 µA 

OE = VIH 

OPERATING RANGE (IS64LPSXXXXX)

Range Ambient Temperature VDD VDDQ

Automotive –40°Cto+125°C 3.3V+5% 3.3V/2.5V+5%
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POWER SUPPLY CHARACTERISTICS(1) (OverOperatingRange)

-250 -200 -166 

MAX MAX MAX

Symbol Parameter Test Conditions Temp. range  x18 x36 x18 x36 x18 x36 Unit

ICC ACOperating DeviceSelected, Com. 275 275 250 250 225 225 mA 

Supply Current OE = VIH, ZZ ≤ VIL, Ind. 300 300 275 275 250 250 

 All Inputs ≤  0.2V or Auto. 300 300 

 ≥ VDD – 0.2V, 

CycleTime≥ tKC min.

ISB StandbyCurrent DeviceDeselected, Com. 150 150 150 150 150 150 mA 

TTLInput VDD = Max., Ind. 150 150 150 150 150 150 

All Inputs ≤ VIL or ≥ VIH, AUTO. 200 200 

ZZ ≤ VIL, f=Max.

ISBI StandbyCurrent DeviceDeselected, Com. 100 100 100 100 100 100 mA 

 CMOS Input VDD = Max., Ind. 105 105 105 105 105 105 

VIN ≤VSS +0.2Vor Auto. 130 130

 ≥VDD –0.2V
f=0

Note:

1. MODEpinhasaninternalpullupandshouldbetiedtoVDDorVSS.Itexhibits±100µAmaximumleakagecurrentwhentiedto≤
VSS+0.2Vor≥VDD–0.2V.
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CAPACITANCE(1,2)

 Symbol Parameter Conditions Max. Unit

CIN Input Capacitance VIN = 0V 6 pF

COUT Input/OutputCapacitance VOUT = 0V 8 pF

Notes:
1. Testedinitiallyandafteranydesignorprocesschangesthatmayaffecttheseparameters.
2. Testconditions:TA = 25°C, f=1MHz,VDD=3.3V.

3.3V I/O AC TEST CONDITIONS

 Parameter Unit

InputPulseLevel 0Vto3.0V
InputRiseandFallTimes 1.5ns
InputandOutputTiming 1.5V 

and Refe rence Level 

OutputLoad SeeFigures1and2

AC TEST LOADS

Figure 2

317 Ω

5 pF
Including

jig and
scope

351 Ω

OUTPUT

3.3V

Figure 1

Output

ZO = 50Ω

1.5V

50Ω
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2.5V I/O AC TEST CONDITIONS

 Parameter Unit 

InputPulseLevel 0Vto2.5V
InputRiseandFallTimes 1.5ns
InputandOutputTiming 1.25V 

and Reference Level 

OutputLoad SeeFigures3and4

2.5 I/O OUTPUT LOAD EQUIVALENT

Figure 4

1,667 Ω

5 pF
Including

jig and
scope

1,538 Ω

OUTPUT

2.5V

Figure 3

Output

ZO = 50Ω

1.25V

50Ω
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READ/WRITE CYCLE SWITCHING CHARACTERISTICS (OverOperatingRange)

 -250   -200   -166 

Symbol Parameter Min.  Max. Min.  Max. Min.  Max. Unit

fMAX ClockFrequency — 250 — 200 — 166 MHz

tKC CycleTime 4.0 — 5 — 6 — ns

tKH ClockHighTime 1.7 — 2 — 2.4 — ns

tKL ClockLowTime 1.7 — 2 — 2.3 — ns

tKQ ClockAccessTime — 2.6 — 3.1 — 3.8 ns

tKQX
(2) ClockHightoOutputInvalid 0.8 — 1.5 — 1.5 — ns

tKQLZ
(2,3) ClockHightoOutputLow-Z 0.8 — 1 — 1.5 — ns

tKQHZ
(2,3) ClockHightoOutputHigh-Z — 2.6 — 3.0 3.5 — ns

tOEQ OutputEnabletoOutputValid — 2.6 — 3.1 3.5 — ns

tOELZ
(2,3) OutputEnabletoOutputLow-Z 0 — 0 — 0 — ns

tOEHZ
(2,3) OutputDisabletoOutputHigh-Z — 2.6 — 3.0 3.5 — ns

tAS AddressSetupTime 1.2 — 1.4 — 1.7 — ns

tWS Read/WriteSetupTime 1.2 — 1.4 — 1.7 — ns

tCES ChipEnableSetupTime 1.2 — 1.4 — 1.7 — ns

tAVS AddressAdvanceSetupTime 1.2 — 1.4 — 1.7 — ns

tSS Address Status SetupTime 1.2 — 1.4 — 1.7 — ns

tAH AddressHoldTime 0.3 — 0.4 — 0.7 — ns

tWH WriteHoldTime 0.3 — 0.4 — 0.7 — ns

tCEH ChipEnableHoldTime 0.3 — 0.4 — 0.7 — ns

tAVH AddressAdvanceHoldTime 0.3 — 0.4 — 0.7 — ns

tSH 0.3 — 0.4 — 0.7 — ns

tPDS ZZHightoPowerDown — 2 — 2 — 2 cyc

tPUS ZZLowtoPowerDown — 2 — 2 — 2 cyc

Note:

1. ConfigurationsignalMODEisstaticandmustnotchangeduringnormaloperation.
2. Guaranteedbutnot100%tested.Thisparameterisperiodicallysampled.
3. TestedwithloadinFigure2.

tDS DataSetupTime 1.2 — 1.4 — 1.7 — ns

tDH DataHoldTime 0.3 — 0.4 — 0.7 — ns

Address Status HoldTime
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READ CYCLE TIMING

Single Read

High-Z

High-ZDATAOUT

DATAIN

OE

CE2

CE2

CE

BWx

BWE

GW

Address

ADV

ADSC

ADSP

CLK

RD1 RD2

1a 2c 2d

UnselectedBurst Read

tKQX

tKC

tKLtKH
tSS tSH

tSS tSH

tAS tAH

tWS tWH

tWS tWH

RD3

tCES tCEH

tCES tCEH

tCES tCEH

CE2 and CE2 only sampled with ADSP or ADSC

CE Masks ADSP

Unselected with CE2

tOEQ

tOELZ

tKQLZ

tKQ

tOEHZ

tKQHZ

ADSC initiate read

ADSP is blocked by CE inactive

tAVHtAVS Suspend Burst

Pipelined Read

2a 2b
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WRITE CYCLE TIMING

Single Write

DATAOUT

DATAIN

OE

CE2

CE2

CE

BWx

BWE

GW

Address

ADV

ADSC

ADSP

CLK

WR1 WR2

UnselectedBurst Write

tKC

tKLtKH
tSS tSH

tAS tAH

tWS tWH

tWS tWH

WR3

tCES tCEH

tCES tCEH

tCES tCEH

CE2 and CE2 only sampled with ADSP or ADSC

CE Masks ADSP

Unselected with CE2

ADSC initiate Write

ADSP is blocked by CE inactive

tAVHtAVSADV must be inactive for ADSP Write

WR1 WR2

tWS tWH

WR3

tWS tWH

High-Z

High-Z 1a 3a

tDS tDH
BW4-BW1 only are applied to first cycle of WR2

Write

2c 2d2a 2b

tSS tSH
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SNOOZE MODE TIMING

Don't Care

Deselect or Read Only Deselect or Read Only

tRZZI

CLK

ZZ

Isupply

All Inputs 
(except ZZ)

Outputs 
(Q)

ISB2

ZZ setup cycle ZZ recovery cycle

Normal
operation

cycle

tPDS tPUS

tZZI

High-Z

SNOOZE MODE ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Temperature Min. Max. Unit  

Range

ISB2 CurrentduringSNOOZEMODE ZZ≥Vih Com. — 50 mA
Ind. — 60

Auto. — 75

 tPDS ZZactivetoinputignored — 2 cycle

 tPUS ZZinactivetoinputsampled 2 — cycle

 tZZI ZZactivetoSNOOZEcurrent — 2 cycle

 tRZZI ZZinactivetoexitSNOOZEcurrent 0 — ns
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IEEE 1149.1 SERIAL BOUNDARY SCAN (JTAG)

TheIS61LPS/VPSxxxxxxproductshaveaserialboundary
scanTestAccessPort (TAP) in theBGApackageonly.
(TheQFPpackagenotavailable.)Thisportoperatesin
accordance with IEEEStandard1149.1-1900,butdoesnot
includeallfunctionsrequiredforfull1149.1compliance.
ThesefunctionsfromtheIEEEspecificationareexcluded
because they place added delay in the critical speed path 

oftheSRAM.TheTAPcontrolleroperatesinamannerthat
does not conflict with the performance of other devices us-
ing1149.1fullycompliantTAPs.TheTAPoperatesusing
JEDECstandard2.5VI/Ologiclevels.

DISABLING THE JTAG FEATURE

TheSRAMcanoperatewithoutusingtheJTAGfeature.
To disable theTAP controller,TCK must be tied LOW
(Vss)topreventclockingofthedevice.TDIandTMSare
internallypulledupandmaybedisconnected.Theymay
alternatelybeconnectedtoVDDthroughapull-upresistor.
TDOshouldbeleftdisconnected.Onpower-up,thedevice
will start in a reset state which will not interfere with the 

device operation.

TEST ACCESS PORT (TAP) - TEST CLOCK

ThetestclockisonlyusedwiththeTAPcontroller.Allinputs
arecapturedontherisingedgeofTCKandoutputsare
drivenfromthefallingedgeofTCK.

TEST MODE SELECT (TMS)

TheTMS input is used to send commands to theTAP
controllerandissampledontherisingedgeofTCK.This
pinmaybeleftdisconnectediftheTAPisnotused.Thepin
isinternallypulledup,resultinginalogicHIGHlevel.

TEST DATA-IN (TDI)

TheTDIpin isused to serially input information to the
registers and can be connected to the input of any regis-
ter.TheregisterbetweenTDIandTDOischosenbythe
instruction loaded into theTAP instruction register. For
informationon instructionregister loading,see theTAP
ControllerStateDiagram.TDIisinternallypulledupand
canbedisconnectediftheTAPisunusedinanapplica-
tion.TDIisconnectedtotheMostSignificantBit(MSB)
on any register.

31 30 29 . . . 2 1 0

2 1 0

0

x . . . . . 2 1 0

Bypass Register

Instruction Register

Identification Register

Boundary Scan Register*

TAP CONTROLLER

 Selection Circuitry  Selection Circuitry TDOTDI

TCK

TMS

TAP CONTROLLER BLOCK DIAGRAM
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TEST DATA OUT (TDO)

TheTDOoutputpinisusedtoseriallyclockdata-outfrom
theregisters.Theoutputisactivedependingonthecurrent
state of the TAP state machine (see TAP Controller State 

Diagram).TheoutputchangesonthefallingedgeofTCK
andTDOisconnectedtotheLeastSignificantBit(LSB)
of any register.

PERFORMING A TAP RESET

AResetisperformedbyforcingTMSHIGH(VDD) for five 

risingedgesofTCK.RESETmaybeperformedwhilethe
SRAMisoperatinganddoesnotaffectitsoperation.At
power-up,theTAPisinternallyresettoensurethatTDO
comesupinahigh-Zstate.

TAP REGISTERS

RegistersareconnectedbetweentheTDIandTDOpins
andallowdatatobescannedintoandoutoftheSRAM
test circuitry. Onlyoneregistercanbeselectedatatime
throughtheinstructionregisters.Dataisserially loaded
intotheTDIpinontherisingedgeofTCKandoutputon
theTDOpinonthefallingedgeofTCK.

Instruction Register

Three-bit instructionscanbeseriallyloadedintothein-
structionregister.Thisregisterisloadedwhenitisplaced
between the TDI and TDO pins. (See TAPControllerBlock
Diagram) Atpower-up,theinstructionregisterisloaded
with the IDCODE instruction. It is also loaded with the
IDCODEinstructionifthecontrollerisplacedinareset
state as previously described.

WhentheTAPcontrollerisintheCaptureIRstate,thetwo
leastsignificantbitsareloadedwithabinary“01”patternto
allow for fault isolation of the board level serial test path.

Bypass Register

Tosavetimewhenseriallyshiftingdatathroughregisters,
itissometimesadvantageoustoskipcertainstates.The
bypassregisterisasingle-bitregisterthatcanbeplaced
betweenTDIandTDOpins.Thisallowsdatatobeshifted
through the SRAMwithminimaldelay.Thebypass reg-

ister issetLOW(VSS)when theBYPASS instruction is
executed.

Boundary Scan Register

Theboundaryscanregisterisconnectedtoallinputand
output pins on the SRAM. Several no connect (NC) pins are 

also included in the scan register to reserve pins for higher 

densitydevices.Thex36configurationhasa75-bit-long
registerandthex18configurationalsohasa75-bit-long
register.Theboundaryscan register is loadedwith the
contentsoftheRAMInputandOutputringwhentheTAP
controllerisintheCapture-DRstateandthenplacedbe-
tween the TDI and TDO pins when the controller is moved 

to the Shift-DRstate.TheEXTEST,SAMPLE/PRELOAD
andSAMPLE-Zinstructionscanbeusedtocapturethe
contentsoftheInputandOutputring.

TheBoundaryScanOrdertablesshowtheorderinwhich
thebitsareconnected.Eachbitcorrespondstooneofthe
bumpsontheSRAMpackage.TheMSBoftheregisteris
connectedtoTDI,andtheLSBisconnectedtoTDO.

Identification (ID) Register

The ID register is loadedwitha vendor-specific, 32-bit
codeduringtheCapture-DRstatewhentheIDCODEcom-
mandisloadedtotheinstructionregister.TheIDCODE
ishardwiredintotheSRAMandcanbeshiftedoutwhen
theTAPcontrollerisintheShift-DRstate.TheIDregister
has vendor code and other information described in the 

IdentificationRegisterDefinitionstable.

Scan Register Sizes

Register Bit Size Bit Size 

Name (x18) (x36)

Instruction 3 3

Bypass 1 1

ID 32 32

BoundaryScan 75 75

IDENTIFICATION REGISTER DEFINITIONS

Instruction Field Description 256K x 36 512K x 18

RevisionNumber (31:28) Reservedforversionnumber. xxxx xxxx

DeviceDepth (27:23) DefinesdepthofSRAM.256Kor512K 00111 01000

DeviceWidth (22:18) DefineswidthoftheSRAM.x36orx18 00100 00011

ISSIDeviceID (17:12) Reservedforfutureuse. xxxxx xxxxx

ISSIJEDECID (11:1) AllowsuniqueidentificationofSRAMvendor. 00011010101 00011010101

IDRegisterPresence (0) IndicatethepresenceofanIDregister. 1 1
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TAP INSTRUCTION SET

Eightinstructionsarepossiblewiththethree-bitinstruction
register and all combinations are listed in the Instruction 

Code table.Three instructionsare listedasRESERVED 

and should not be used and the other five instructions are 

describedbelow.TheTAPcontrollerusedinthisSRAM
isnotfullycompliantwiththe1149.1conventionbecause
some mandatory instructions are not fully implemented. 

TheTAPcontrollercannotbeusedtoloadaddress,dataor
control signals and cannot preload the Input or Output buf-
fers.TheSRAM does not implement the 1149.1 commands 

EXTEST or INTEST or the PRELOAD portion of SAMPLE/
PRELOAD;insteaditperformsacaptureoftheInputs and 

Outputringwhentheseinstructionsareexecuted.Instruc-
tionsareloadedintotheTAPcontrollerduringtheShift-IR
statewhentheinstructionregisterisplacedbetweenTDI
andTDO.Duringthisstate,instructionsareshiftedfrom
theinstructionregisterthroughtheTDIandTDOpins.To
executeaninstructiononceitisshiftedin,theTAPcontrol-
lermustbemovedintotheUpdate-IRstate.

EXTEST

EXTESTisamandatory1149.1instructionwhichistobe
executedwhenevertheinstructionregisterisloadedwith
all0s.BecauseEXTESTisnotimplementedintheTAP
controller, thisdeviceisnot1149.1standardcompliant.
TheTAPcontrollerrecognizesanall-0instruction.Whenan
EXTESTinstructionisloadedintotheinstructionregister,
theSRAMrespondsasifaSAMPLE/PRELOADinstruction
hasbeenloaded.Thereisadifferencebetweentheinstruc-
tions, unlike the SAMPLE/PRELOADinstruction,EXTEST
placestheSRAMoutputsinaHigh-Zstate.

IDCODE

The IDCODE instruction causes a vendor-specific, 32-
bit code to be loaded into the instruction register. It also 

placestheinstructionregisterbetweentheTDIandTDO
pinsandallowstheIDCODEtobeshiftedoutofthedevice
when theTAPcontrollerenters theShift-DRstate.The
IDCODEinstructionisloadedintotheinstructionregister
uponpower-uporwhenevertheTAPcontrollerisgivena
test logic reset state.

SAMPLE-Z

The SAMPLE-Z instruction causes the boundary scan
registertobeconnectedbetweentheTDIandTDOpins
whentheTAPcontrollerisinaShift-DRstate.Italsoplaces
allSRAMoutputsintoaHigh-Zstate.

SAMPLE/PRELOAD

SAMPLE/PRELOADisa1149.1mandatoryinstruction.The
PRELOADportionofthisinstructionisnotimplemented,so
theTAPcontrollerisnotfully1149.1compliant.Whenthe
SAMPLE/PRELOADinstructionisloadedtotheinstruc-
tionregisterandtheTAPcontrollerisintheCapture-DR
state, a snapshot of data on the inputs and output pins is 

captured in the boundary scan register.

ItisimportanttorealizethattheTAPcontrollerclockoper-
atesatafrequencyupto10MHz,whiletheSRAMclock
runsmorethananorderofmagnitudefaster.Becauseof
theclockfrequencydifferences,itispossiblethatduring
theCapture-DRstate,aninputoroutputwillunder-goa
transition.TheTAPmayattemptasignalcapturewhilein
transition(metastablestate).Thedevicewillnotbeharmed,
but there is no guarantee of the value that will be captured 

or repeatable results.

Toguaranteethattheboundaryscanregisterwillcapture
thecorrectsignalvalue,theSRAMsignalmustbestabilized
longenoughtomeettheTAPcontroller’scaptureset-up
plus hold times (tCS and tCH).ToinsurethattheSRAMclock
input is captured correctly, designs need a way to stop (or 

slow)theclockduringaSAMPLE/PRELOADinstruction.
If this is not an issue, it is possible to capture all other 

signals and simply ignore the value of the CLK captured 

in the boundary scan register.

Oncethedataiscaptured,itispossibletoshiftoutthedata
byputtingtheTAPintotheShift-DRstate.Thisplacesthe
boundaryscanregisterbetweentheTDIandTDOpins.

Note that since the PRELOAD part of the command is not 

implemented, putting the TAP into the Update to the Update-
DR state while performing a SAMPLE/PRELOAD instruction 

willhavethesameeffectasthePause-DRcommand.

BYPASS

When theBYPASS instruction is loaded in the instruc-
tion registerand theTAP isplaced inaShift-DRstate,
thebypassregisterisplacedbetweentheTDIandTDO
pins.TheadvantageoftheBYPASSinstructionisthatit
shortens the boundary scan path when multiple devices 

are connected together on a board.

RESERVED

Theseinstructionsarenotimplementedbutarereserved
forfutureuse.Donotusetheseinstructions.
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INSTRUCTION CODES 

Code Instruction Description

000 EXTEST CapturestheInput/Outputringcontents.Placestheboundaryscanregisterbe-
tweentheTDIandTDO.ForcesallSRAMoutputstoHigh-Zstate.This 
instructionisnot1149.1compliant.

001 IDCODE LoadstheIDregisterwiththevendorIDcodeandplacestheregisterbetweenTDI
andTDO.ThisoperationdoesnotaffectSRAMoperation.

010 SAMPLE-Z CapturestheInput/Outputcontents.Placestheboundaryscanregisterbetween
TDIandTDO.ForcesallSRAMoutputdriverstoaHigh-Zstate.

011 RESERVED DoNotUse:Thisinstructionisreservedforfutureuse.

100 SAMPLE/PRELOAD CapturestheInput/Outputringcontents.Placestheboundaryscanregister
between TDIandTDO.DoesnotaffecttheSRAMoperation.Thisinstructiondoesnot
implement1149.1preloadfunctionandisthereforenot1149.1compliant.

101 RESERVED DoNotUse:Thisinstructionisreservedforfutureuse.

110 RESERVED DoNotUse:Thisinstructionisreservedforfutureuse.

111 BYPASS PlacesthebypassregisterbetweenTDIandTDO.Thisoperationdoesnot 
affectSRAMoperation.
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Capture DR

Shift DR

Exit1 DR

Pause DR

Exit2 DR

Update DR

Select IR

Capture IR

Shift IR

Exit1 IR

Pause IR

Exit2 IR

Update IR

Test Logic Reset
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1 1 1

1 1

1 1

1

1
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0
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TAP CONTROLLER STATE DIAGRAM
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TAP Electrical Characteristics OvertheOperatingRange(1,2)

Symbol Parameter Test Conditions Min. Max. Units

VOH1 OutputHIGHVoltage IOH=–2.0mA 1.7 — V

VOH2 OutputHIGHVoltage IOH=–100µA 2.1 — V

VOL1 OutputLOWVoltage IOL=2.0mA — 0.7 V

VOL2 OutputLOWVoltage IOL=100µA — 0.2 V

VIH InputHIGHVoltage 1.7 VDD+0.3 V

VIL InputLOWVoltage –0.3 0.7 V

IX Input Leakage Current VSS ≤VI≤VDDQ –10 10 µA

Notes:
1. AllVoltagereferencedtoGround.
2. Overshoot:VIH (AC) ≤VDD+1.5Vfort≤  tTCYC/2,

Undershoot:VIL (AC) ≥ -1.5Vfort≤  tTCYC/2,
Power-up:VIH<2.6VandVDD<2.4VandVDDQ<1.4Vfort<200ms.

TAP AC ELECTRICAL CHARACTERISTICS(1,2) (OVER OPERATING RANGE)

 Symbol Parameter   Min. Max. Unit

tTCYC TCKClockcycletime  100 — ns

fTF TCKClockfrequency — 10 MHz

tTH TCKClockHIGH  40 — ns

tTL TCKClockLOW 40 — ns

tTMSS TMSsetuptoTCKClockRise  10 — ns

tTDIS TDIsetuptoTCKClockRise  10 — ns

tCS CapturesetuptoTCKRise   10 — ns

tTMSH TMSholdafterTCKClockRise   10 — ns

tTDIH TDIHoldafterClockRise  10 — ns

 tCH Capture hold after Clock Rise  10 — ns

 tTDOV TCKLOWtoTDOvalid — 20 ns

tTDOX TCKLOWtoTDOinvalid  0 — ns

Notes:
1.BothtCS and tCH refertotheset-upandholdtimerequirementsoflatchingdatafromtheboundaryscanregister.
2.TestconditionsarespecifiedusingtheloadinTAPACtestconditions.tR/tF=1ns.
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