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2M x 8  HIGH-SPEED CMOS STATIC RAM AUGUST 2010

FEATURES

• High-speed access times:  
  8, 10, 20 ns

• High-performance,low-powerCMOSprocess
• Multiplecenterpowerandgroundpinsfor

greater noise immunity

• EasymemoryexpansionwithCE and OE op-
tions

• CE power-down

• Fullystaticoperation:noclockorrefresh 
required

• TTLcompatibleinputsandoutputs
• Singlepowersupply
 –  VDD1.65Vto2.2V(IS61WV20488ALL)
      speed = 20ns for Vcc = 1.65V to 2.2V

 –  VDD2.4Vto3.6V(IS61/64WV20488BLL)
      speed = 10ns for Vcc = 2.4V to 3.6V

      speed = 8ns for Vcc = 3.3V + 5%

• Packagesavailable: 
–  48-ball miniBGA  (9mm x 11mm)

 –44-pinTSOP(TypeII)
• IndustrialandAutomotiveTemperatureSupport
• Lead-freeavailable

DESCRIPTION

TheISSIIS61WV20488ALL/BLLand
IS64WV20488BLLareveryhigh-speed,low
power,2M-wordby8-bitCMOSstaticRAM.The
IS61WV20488ALL/BLLandIS64WV20488BLLarefab-

ricated using ISSI'shigh-performanceCMOStechnol-
ogy.Thishighlyreliableprocesscoupledwithinnovative
circuit design techniques, yields higher performance 

and low power consumption devices.

When CE is HIGH (deselected), the device assumes 

a standby mode at which the power dissipation can be 

reduceddownwithCMOSinputlevels.

TheIS61WV20488ALL/BLLandIS64WV20488BLL
operate from a single  power supply and all inputs are 

TTL-compatible.

TheIS61WV20488ALL/BLLandIS64WV20488BLLare
availablein48ballminiBGAand44-pinTSOP(TypeII)
packages.
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PIN DESCRIPTIONS

A0-A20 Address Inputs

CE ChipEnableInput

OE OutputEnableInput

WE WriteEnableInput

I/O0-I/O7DataInput/Output

VDD Power

GND Ground

NC NoConnection

48-pin Mini BGA (M ) (9mm x 11mm) 44-pin TSOP (Type II )
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ABSOLUTE MAXIMUM RATINGS(1)

 Symbol Parameter Value Unit

 VTERM TerminalVoltagewithRespecttoGND –0.5toVDD + 0.5 V

 VDD VDDRelatestoGND –0.3to4.0 V
 TSTG StorageTemperature –65to+150 °C
 PT Power Dissipation 1.0 W

Notes:
1.StressgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGSmaycausepermanentdamageto

thedevice.Thisisastressratingonlyandfunctionaloperationofthedeviceattheseoranyotherconditions
abovethoseindicatedintheoperationalsectionsofthisspeciicationisnotimplied.Exposuretoabsolute
maximum rating conditions for extended periods may affect reliability. 

TRUTH TABLE

 Mode WE CE OE I/O Operation VDD Current

 NotSelected X H X High-Z ISB1, ISB2 

 (Power-down) 

 OutputDisabledH L H High-Z ICC

 Read H L L DOUT ICC

 Write L L X DIN ICC

CAPACITANCE(1,2)

 Symbol Parameter Conditions Max. Unit

 CIN Input Capacitance VIN = 0V 6 pF

 C
I/O

 Input/OutputCapacitance VOUT = 0V 8 pF
Notes:
1.Testedinitiallyandafteranydesignorprocesschangesthatmayaffecttheseparameters.
2. Testconditions:TA = 25°C, f=1MHz,VDD = 3.3V.
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OPERATING RANGE (VDD) (IS61WV20488BLL)(1)

 Range Ambient Temperature VDD (8 nS) VDD (10 nS)

 Commercial 0°Cto+70°C 3.3V+ 5% 2.4V-3.6V

 Industrial –40°Cto+85°C 3.3V+ 5% 2.4V-3.6V

Note:
1. When operated in the range of 2.4V-3.6V, the device meets 10ns. When operated in the range of 

3.3V + 5%, the device meets 8ns.

OPERATING RANGE (VDD) (IS64WV20488BLL)
 Range Ambient Temperature VDD (10 nS)

 Automotive –40°Cto+125°C 2.4V-3.6V

OPERATING RANGE (VDD) (IS61WV20488ALL)
 Range Ambient Temperature VDD (20 nS)

 Commercial 0°Cto+70°C 1.65V-2.2V
 Industrial –40°Cto+85°C 1.65V-2.2V
 Automotive –40°Cto+125°C 1.65V-2.2V
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DC ELECTRICAL CHARACTERISTICS (OverOperatingRange)

VDD = 2.4V-3.6V    

 Symbol Parameter Test Conditions Min. Max. Unit

 VOH OutputHIGHVoltage VDD = Min.,IOH = –1.0 mA 1.8 — V

 VOL OutputLOWVoltage VDD = Min.,IOL = 1.0 mA — 0.4 V

 VIH Input HIGH Voltage  2.0 VDD + 0.3 V

 VIL InputLOWVoltage(1)  –0.3 0.8 V

 ILI InputLeakage GND≤  VIN ≤  VDD
 –1 1 µA

 ILO OutputLeakage GND≤  VOUT ≤  VDD, OutputsDisabled –1 1 µA
Note:
1.  VIL (min.) = –0.3V DC; VIL(min.)=–2.0VAC(pulsewidth2.0ns).Not100%tested.
 VIH (max.) = VDD + 0.3V DC; VIH (max.) = VDD + 2.0V AC(pulsewidth2.0ns).Not100%tested.

DC ELECTRICAL CHARACTERISTICS (OverOperatingRange)

VDD = 3.3V + 5%

 Symbol Parameter Test Conditions Min. Max. Unit

 VOH OutputHIGHVoltage VDD = Min.,IOH = –4.0 mA 2.4 — V

 VOL OutputLOWVoltage VDD = Min.,IOL = 8.0 mA — 0.4 V

 VIH Input HIGH Voltage  2 VDD + 0.3 V

 VIL InputLOWVoltage(1)  –0.3 0.8 V

 ILI InputLeakage GND≤ VIN ≤ VDD
 –1 1 µA

 ILO OutputLeakage GND≤ VOUT ≤ VDD, OutputsDisabled –1 1 µA
Note:
1.  VIL (min.) = –0.3V DC; VIL(min.)=–2.0VAC(pulsewidth2.0ns).Not100%tested.
 VIH (max.) = VDD + 0.3V DC; VIH (max.) = VDD + 2.0V AC(pulsewidth2.0ns).Not100%tested.

DC ELECTRICAL CHARACTERISTICS (OverOperatingRange)

VDD = 1.65V-2.2V

 Symbol Parameter Test Conditions VDD Min. Max. Unit

 VOH OutputHIGHVoltage IOH = -0.1 mA 1.65-2.2V 1.4 — V

 VOL OutputLOWVoltage IOL = 0.1 mA 1.65-2.2V — 0.2 V

 VIH Input HIGH Voltage  1.65-2.2V 1.4 VDD + 0.2 V

 VIL
(1) InputLOWVoltage  1.65-2.2V –0.2 0.4 V

 ILI InputLeakage GND≤  VIN ≤  VDD
 –1 1 µA

 ILO OutputLeakage GND≤  VOUT ≤  VDD, OutputsDisabled –1 1 µA
Note:
1.  VIL (min.) = –0.3V DC; VIL(min.)=–2.0VAC(pulsewidth2.0ns).Not100%tested.
 VIH (max.) = VDD + 0.3V DC; VIH (max.) = VDD + 2.0V AC(pulsewidth2.0ns).Not100%tested.



6 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 
Rev. B

08/04/2010

IS61WV20488ALL, IS61/64WV20488BLL

AC TEST LOADS

Figure 1.
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AC TEST CONDITIONS (HIGH SPEED)

 Parameter Unit Unit Unit  

  (2.4V-3.6V) (3.3V + 5%) (1.65V-2.2V)

 InputPulseLevel 0.4VtoVDD-0.3V 0.4V to VDD-0.3V 0.4V to VDD-0.2V

 InputRiseandFallTimes 1.5ns 1.5ns 1.5ns
 InputandOutputTiming VDD/2 VDD/2 + 0.05 VDD/2 

 andReferenceLevel(VRef)

 OutputLoad SeeFigures1and2 SeeFigures1and2 SeeFigures1and2
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POWER SUPPLY CHARACTERISTICS(1) (OverOperatingRange)

  -8 -10 -20 

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

 ICC VDDDynamicOperating VDD = Max., Com. — 120 — 95 — 90 mA 

  Supply Current IOUT = 0 mA, f = fMAX Ind. — 125 — 100 — 100   

    Auto. — — — 140 — 140   

    typ.(2)             60

 ICC1 Operating VDD = Max., Com. — 35 — 30 — 30 mA 

  Supply Current IOUT = 0 mA, f = 0 Ind. — 35 — 40 — 40   

    Auto. — — — 60 — 70 

 ISB1 TTLStandbyCurrent VDD = Max., Com. — 30 — 30 — 30 mA 

  (TTLInputs) VIN = VIH or VIL Ind. — 35 — 35 — 35 

   CE ≥ VIH,f=0 Auto. — — — 70 — 70

 ISB2 CMOSStandby VDD = Max., Com. — 20 — 20 — 15 mA 

  Current(CMOSInputs) CE ≥ VDD – 0.2V, Ind. — 25 — 25 — 20 

   VIN ≥ VDD – 0.2V, or Auto. — — — 70 — 70 

   VIN ≤  0.2V, f = 0 typ.(2)             4

Note:

1.  At f = fMAX, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.

2.TypicalvaluesaremeasuredatVDD=3.0V,TA = 25oC and not 100% tested.
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READ CYCLE SWITCHING CHARACTERISTICS(1) (OverOperatingRange)

  -8 -10 
 Symbol Parameter   Min. Max. Min. Max.  Unit

  tRC ReadCycleTime   8 — 10 —  ns
  tAA AddressAccessTime   — 8 — 10  ns
  tOHA OutputHoldTime   2 — 2 —  ns
  tACE CEAccessTime   — 8 — 10  ns
  tDOE OEAccessTime   — 5.5 — 6.5  ns
  tHZOE

(2) OEtoHigh-ZOutput   — 3 — 4  ns
  tLZOE

(2) OEtoLow-ZOutput   0 — 0 —  ns
  tHZCE

(2 CEtoHigh-ZOutput   0 3 0 4  ns
  tLZCE

(2) CEtoLow-ZOutput   3 — 3 —  ns
  tPU PowerUpTime   0 — 0 —  ns
  tPD PowerDownTime   — 8 — 10  ns
Notes: 
1. Testconditionsassumesignaltransitiontimesof3nsorless,timingreferencelevelsof1.5V,inputpulselevelsof0Vto3.0V

andoutputloadingspeciiedinFigure1.
2. TestedwiththeloadinFigure2.Transitionismeasured±500mVfromsteady-statevoltage.
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READ CYCLE SWITCHING CHARACTERISTICS(1) (OverOperatingRange)

                                                  -20 ns 

 Symbol Parameter     Min. Max.  Unit

  tRC ReadCycleTime     20 —  ns

  tAA AddressAccessTime    — 20  ns

  tOHA OutputHoldTime     2.5 —  ns

  tACE CEAccessTime     — 20  ns

  tDOE OEAccessTime     — 8  ns

  tHZOE
(2) OEtoHigh-ZOutput    0 8  ns

  tLZOE
(2) OEtoLow-ZOutput    0 —  ns

  tHZCE
(2 CEtoHigh-ZOutput    0 8  ns

  tLZCE
(2) CEtoLow-ZOutput    3 —  ns

  tPU PowerUpTime     0 —  ns

  tPD PowerDownTime     — 20  ns
Notes: 
1. Testconditionsassumesignaltransitiontimesof1.5nsorless,timingreferencelevelsof1.25V,inputpulselevelsof0.4Vto

VDD-0.3VandoutputloadingspeciiedinFigure1.
2. TestedwiththeloadinFigure2.Transitionismeasured±500mVfromsteady-statevoltage.Not100%tested.
3. Not100%tested.
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t RC

t OHAt AA

t DOE

t LZOE

t ACE

t LZCE

t HZOE

HIGH-Z
DATAVALID

CE_RD2.eps

ADDRESS

OE

CE

DOUT

t HZCE

READ CYCLE NO. 2(1,3) (CE and OE Controlled)

Notes: 
1. WEisHIGHforaReadCycle.
2. Thedeviceiscontinuouslyselected.OE, CE = VIL.
3. Address is valid prior to or coincident with CELOWtransitions.

AC WAVEFORMS

READ CYCLE NO. 1(1,2) (Address Controlled) (CE = OE = VIL)

DATAVALID

READ1.eps

PREVIOUSDATAVALID

t AA

t OHA
t OHA

t RC

DOUT

ADDRESS
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WRITE CYCLE SWITCHING CHARACTERISTICS(1,3) (OverOperatingRange)

 -8 -10 

 Symbol Parameter  Min. Max.   Min. Max.  Unit

  tWC WriteCycleTime  8 —   10 —  ns

  tSCE CEtoWriteEnd  6.5 —   8 —  ns

  tAW AddressSetupTime  6.5 —   8 —  ns 

   toWriteEnd

  tHA AddressHoldfromWriteEnd  0 —   0 —  ns

  tSA AddressSetupTime  0 —   0 —  ns

  tPWE1 WE Pulse Width (OE = HIGH)  6.5 —   8 —  ns

  tPWE2 WE Pulse Width  (OE=LOW)  8.0 —   10 —  ns

  tSD DataSetuptoWriteEnd  5 —   6 —  ns

  tHD DataHoldfromWriteEnd  0 —   0 —  ns

  tHZWE
(2) WELOWtoHigh-ZOutput  — 3.5   — 5  ns

  tLZWE
(2) WEHIGHtoLow-ZOutput  2 —   2 —  ns

Notes: 
1. Testconditionsassumesignaltransitiontimesof3nsorless,timingreferencelevelsof1.5V,inputpulselevelsof0Vto3.0V

andoutputloadingspeciiedinFigure1.
2. TestedwiththeloadinFigure2.Transitionismeasured±500mVfromsteady-statevoltage.Not100%tested.
3. TheinternalwritetimeisdeinedbytheoverlapofCELOWandWELOW.Allsignalsmustbeinvalidstatestoinitiatea

Write,butanyonecangoinactivetoterminatetheWrite.TheDataInputSetupandHoldtimingarereferencedtotherising
or falling edge of the signal that terminates the write. Shaded area product in development 
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WRITE CYCLE SWITCHING CHARACTERISTICS(1,2) (OverOperatingRange)

               -20 ns 

 Symbol Parameter   Min. Max.  Unit

  tWC WriteCycleTime   20 —  ns

  tSCE CEtoWriteEnd   12 —  ns

  tAW AddressSetupTime   12 —  ns 

   toWriteEnd

  tHA AddressHoldfromWriteEnd  0 —  ns

  tSA AddressSetupTime   0 —  ns

  tPWE1 WE Pulse Width (OE = HIGH)  12 —  ns

  tPWE2 WE Pulse Width (OE=LOW) 17 —  ns

  tSD DataSetuptoWriteEnd  9 —  ns

  tHD DataHoldfromWriteEnd  0 —  ns

  tHZWE
(3) WELOWtoHigh-ZOutput  — 9  ns

  tLZWE
(3) WEHIGHtoLow-ZOutput  3 —  ns

Notes: 
1. Test conditions assume signal transition times of 1.5ns or less, timing reference levels of 1.25V, input 

pulse levels of 0.4V to VDD-0.3VandoutputloadingspeciiedinFigure1.
2. TestedwiththeloadinFigure2.Transitionismeasured±500mVfromsteady-statevoltage.Not100%

tested.
3. TheinternalwritetimeisdeinedbytheoverlapofCELOWandWELOW.Allsignalsmustbeinvalid

statestoinitiateaWrite,butanyonecangoinactivetoterminatetheWrite.TheDataInputSetupand
Hold timing are referenced to the rising or falling edge of the signal that terminates the write.
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AC WAVEFORMS

WRITE CYCLE NO. 1(1,2) (CE Controlled, OE=HIGHorLOW)

DATAUNDEFINED

t WC

VALIDADDRESS

t SCE

t PWE1
t PWE2

t AW

t HA

HIGH-Z

t HD

t SA

t HZWE

ADDRESS

CE

WE

DOUT

DIN DATAINVALID

t LZWE

t SD

CE_WR1.eps
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DATAUNDEFINED

LOW

t WC

VALIDADDRESS

t PWE1

t AW

t HA

HIGH-Z

t HD

t SA t HZWE

ADDRESS

CE

WE

DOUT

DIN

OE

DATAINVALID

t LZWE

t SD

CE_WR2.eps

Notes: 
1. TheinternalwritetimeisdeinedbytheoverlapofCELOWandWELOW.AllsignalsmustbeinvalidstatestoinitiateaWrite,

butanyonecangoinactivetoterminatetheWrite.TheDataInputSetupandHoldtimingarereferencedtotherisingorfalling
edge of the signal that terminates the Write.

2. I/OwillassumetheHigh-ZstateifOE > VIH.

AC WAVEFORMS

WRITE CYCLE NO. 2(1,2) (WE Controlled: OE is HIGH During Write Cycle)
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AC WAVEFORMS

WRITE CYCLE NO. 3 (WE Controlled: OEisLOWDuringWriteCycle)

DATAUNDEFINED

t WC

VALIDADDRESS

LOW

LOW

t PWE2

t AW

t HA

HIGH-Z

t HD

t SA t HZWE

ADDRESS

CE

WE

DOUT

DIN

OE

DATAINVALID

t LZWE

t SD

CE_WR3.eps
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DATA RETENTION WAVEFORM (CE Controlled)

VDD

CE  ≥ VDD - 0.2V

tSDR tRDR

VDR

CE
GND

1.65V

1.4V

Data Retention Mode

DATA RETENTION SWITCHING CHARACTERISTICS 

  Symbol Parameter Test Condition  Min. Max. Unit

  VDR VDDforDataRetention SeeDataRetentionWaveform  1.2 3.6 V
  IDR DataRetentionCurrent VDD = 1.2V, CE ≥ VDD – 0.2V Ind. — 25 mA  
     Auto. — 60   
     typ.(1)  3

  tSDR DataRetentionSetupTime SeeDataRetentionWaveform  0 — ns
  tRDR RecoveryTime SeeDataRetentionWaveform  tRC — ns

Note:

1.TypicalvaluesaremeasuredatVDD=3.0V,TA = 25oC and not 100% tested.
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ORDERING INFORMATION

Industrial Range: -40°C to +85°C

Voltage Range: 2.4V to 3.6V

 Speed (ns) Order Part No. Package

 10 (81) IS61WV20488BLL-10MI 48miniBGA(9mmx11mm) 
  IS61WV20488BLL-10MLI 48miniBGA(9mmx11mm),Lead-free 

  IS61WV20488BLL-10TI TSOP(TypeII)   
  IS61WV20488BLL-10TLI TSOP(TypeII),Lead-free
Note:
1. Speed = 8ns for VDD = 3.3V + 5%. Speed = 10ns for VDD = 2.4V to 3.3V. 

Industrial Range: -40°C to +85°C

Voltage Range: 1.65V to 2.2V

 Speed (ns) Order Part No. Package

 20 IS61WV20488ALL-20MI 48miniBGA(9mmx11mm)  

  IS61WV20488ALL-20TI TSOP(TypeII)  

Automotive Range: -40°C to +125°C

Voltage Range: 2.4V to 3.6V

 Speed (ns) Order Part No. Package

 10 IS64WV20488BLL-10MA3 48miniBGA(9mmx11mm) 
  IS64WV20488BLL-10MLA3 48miniBGA(9mmx11mm),Lead-free 

  IS64WV20488BLL-10TA3 TSOP(TypeII)  
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2. DIMENSION D AND E1 DO NOT INCLUDE MOLD PROTRUSION.

3. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION/INTRUSION.

1. CONTROLLING DIMENSION : MM
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