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ADG3232

LowVoltage
2-1Mux,LevelTranslator

FEATURES
Operatesfrom1.65Vto3.6VSupplyRails
UnidirectionalSignalPath,BidirectionalLevelTranslation
Tiny8-LeadSOT-23Package
ShortCircuitProtection
LVTTL/CMOSCompatibleInputs

APPLICATIONS
LevelTranslation
LowVoltageASICTranslation
LowVoltageClockSwitching
SerialInterfaceTranslation
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GENERALDESCRIPTION
TheADG3232isaleveltranslator2-1muxdesignedonasub-
micronprocessandoperatesfromsuppliesaslowas1.65V.The
deviceisguaranteedforoperationoverthesupplyrange1.65Vto
3.6V.Itoperatesfromtwosupplyvoltages,allowingbidirectional
leveltranslation,i.e.,ittranslateslowvoltagestohighervoltages
andviceversa.Thesignalpathisunidirectional,meaningdata
mayflowonlyfromAtoY.

Thistypeofdevicemaybeusedinapplicationsrequiringcommu-
nicationbetweendevicesoperatingfromdifferentsupplylevels.

Theleveltranslatormuxispackagedinoneofthesmallestfoot-
printsavailableforitspincount.The8-leadSOT-23package
requiresonly8.26mm8.26mmofboardspace.

PRODUCTHIGHLIGHTS
1. Bidirectionalleveltranslationmatchesanyvoltagelevelfrom

1.65Vto3.6V.

2. Thedeviceoffershighperformanceandisfullyguaranteed
acrossthesupplyrange.

3. Shortcircuitprotection.

4. TinySOT-23package.

TableI.TruthTable

EN Function

L A1–Y
H  A2–Y
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(VCC1=VCC2=1.65Vto3.6V,GND=0V.AllspecificationsTMINtoTMAX,unless
otherwisenoted.)

Parameter  Symbol Conditions Min Typ2 Max Unit

LOGICINPUTS/OUTPUTS3

 InputHighVoltage4  VIH  VCC1=3.0Vto3.6V 1.35   V
   VIH  VCC1=2.3Vto2.7V 1.35   V
   VIH  VCC1=1.65Vto1.95V 0.65VCC   V
 InputLowVoltage4  VIL VCC1=3.0Vto3.6V   0.80 V
   VIL VCC1=2.3Vto2.7V   0.70 V
   VIL VCC1=1.65Vto1.95V   0.35VCC V
 OutputHighVoltage VOH  IOH=–100mA,VCC2=3.0Vto3.6V 2.4   V
    VCC2=2.3Vto2.7V 2.0   V
    VCC2=1.65Vto1.95V VCC–0.45   V
   IOH=–4mA, VCC2=2.3Vto2.7V 2.0   V
    VCC2=1.65Vto1.95V VCC–0.45   V
   IOH=–8mA, VCC2=3.0Vto3.6V 2.4   V
 OutputLowVoltage  VOL IOH=+100mA,VCC2=3.0Vto3.6V   0.40 V
    VCC2=2.3Vto2.7V   0.40 V
    VCC2=1.65Vto1.95V   0.45 V
   IOH=+4mA, VCC2=2.3Vto2.7V   0.40 V
    VCC2=1.65Vto1.95V   0.45 V
   IOH=+8mA, VCC2=3.0Vto3.6V   0.40 V

SWITCHINGCHARACTERISTICS4,5

 PropagationDelay,tPD
A1toY tPHL,tPLH  3.3V±0.3V,CL=30pF,VT=VCC/2  4 6.5 ns
A2toY tPHL,tPLH  3.3V±0.3V,CL=30pF,VT=VCC/2  3.5 5.4 ns
A1toY tPHL,tPLH  2.5V±0.2V,CL=30pF,VT=VCC/2  5 7.2 ns
A2toY tPHL,tPLH  2.5V±0.2V,CL=30pF,VT=VCC/2  4.5 6.5 ns
A1toY tPHL,tPLH  1.8V±0.15V,CL=30pF,VT=VCC/2  6.5 10.25 ns
A2toY tPHL,tPLH  1.8V±0.15V,CL=30pF,VT=VCC/2  6.5 10 ns
 ENABLETimeENtoY tEN  3.3V±0.3V,CL=30pF,VT=VCC/2  4.5 6.5 ns
 DISABLETimeENtoY tDIS  3.3V±0.3V,CL=30pF,VT=VCC/2  4 6.5 ns
 ENABLETimeENtoY tEN  2.5V±0.2V,CL=30pF,VT=VCC/2  5 7.7 ns
 DISABLETimeENtoY tDIS  2.5V±0.2V,CL=30pF,VT=VCC/2  4.8 7.2 ns
 ENABLETimeENtoY tEN  1.8V±0.15V,CL=30pF,VT=VCC/2  7 12 ns
 DISABLETimeENtoY tDIS  1.8V±0.15V,CL=30pF,VT=VCC/2  6.5 10.5 ns
 InputLeakageCurrent II 0VIN3.6V   ±1 µA
 OutputLeakageCurrent  IO  0VIN3.6V   ±1 µA

POWERREQUIREMENTS
 PowerSupplyVoltages VCC1    1.65  3.6 V
   VCC2    1.65  3.6 V
 QuiescentPowerSupply 
Current ICC1  DigitalInputs=0VorVCC   2 µA
   ICC2  DigitalInputs=0VorVCC   2 µA
 IncreaseinICCperInput  ICC12 VCC=3.6V,OneInputat3.0V;
   OthersatVCCorGND   0.75 µA

NOTES
1Temperaturerangeisasfollows:BVersion,–40°Cto+85°C.
2AlltypicalvaluesareatVCC1=VCC2,TA=25°C,unlessotherwisestated.
3VILandVIHlevelsarespecifiedwithrespecttoVCC1;VOHandVOLlevelsarewithrespecttoVCC2.
4Guaranteedbydesign,notsubjecttoproductiontest.
5SeeTestCircuitsandWaveforms.

Specificationssubjecttochangewithoutnotice.
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PINCONFIGURATION
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PINFUNCTIONDESCRIPTIONS

PinNo. Mnemonic  Description

1  VCC1 SupplyVoltage1canbeanysupplyvoltagefrom1.65Vto3.6V.
2  A1  InputReferredtoVCC1.
3  A2 InputReferredtoVCC1.
4  EN  ActiveLowDeviceEnable.Whenlow,bypassmodeisenabled;whenhigh,thedeviceisinnormalmode.
5  GND DeviceGroundPin.
6 Y OutputReferredtoVCC2.
7  NC NotInternallyConnected.
8  VCC2  SupplyVoltage2canbeanysupplyvoltagefrom1.65Vto3.6V.

ORDERINGGUIDE

Model TemperatureRange PackageDescription PackageOption Branding

ADG3232BRJ-REEL  –40°Cto+85°CSOT-23RJ-8  W3B
ADG3232BRJ-REEL7  –40°Cto+85°CSOT-23RJ-8  W3B

ABSOLUTEMAXIMUMRATINGS*
(TA=25°C,unlessotherwisenoted.)

VCCtoGND ..........................–0.3Vto+4.6V
A1,ENInputVoltage....................–0.3Vto+4.6V
A2 ......................... –0.3VtoVCC1to+0.3V
DCOutputCurrent ........................... 25mA
OperatingTemperatureRange

Industrial(BVersion) ................ –40°Cto+85°C
StorageTemperatureRange ............. –65°Cto+150°C
JunctionTemperature .......................... 150°C

8-LeadSOT-23
JAThermalImpedance ..................... 211°C/W

LeadTemperature,Soldering(10sec)............... 300°C
IRReflow,PeakTemperature(<20sec).............. 235°C
*StressesabovethoselistedunderAbsoluteMaximumRatingsmaycausepermanent

damagetothedevice.Thisisastressratingonly;functionaloperationofthedevice
attheseoranyotherconditionsabovethoselistedintheoperationalsectionsofthis
specificationisnotimplied.Exposuretoabsolutemaximumratingconditionsfor
extendedperiodsmayaffectdevicereliability.Onlyoneabsolutemaximumrating
maybeappliedatanyonetime.

CAUTION
ESD(electrostaticdischarge)sensitivedevice.Electrostaticchargesashighas4000Vreadilyaccumulate
on thehumanbodyandtestequipmentandcandischargewithoutdetection.AlthoughtheADG3232
featuresproprietaryESDprotectioncircuitry,permanentdamagemayoccurondevicessubjectedtohigh
energyelectrostaticdischarges.Therefore,properESDprecautionsarerecommendedtoavoidperformance
degradationorlossoffunctionality.
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TPC1. ICC1vs.VCC1
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TPC4. ICC2vs.Temperature
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TPC2. ICC2vs.VCC2
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TPC3. ICC1vs.Temperature
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TPC9. Enable,DisableTimevs.Supply
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TPC10. Enable,DisableTime
vs.Temperature
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TPC13. PropagationDelay
vs.CapacitiveLoad,A2–Y
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TPC16. PropagationDelay
vs.Supply,A1–Y
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TPC11. Rise/FallTimevs.
CapacitiveLoad,A1/A2–Y
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TPC14. PropagationDelay
vs.CapacitiveLoad,A1–Y
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TPC17. PropagationDelay
vs.Temperature
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TPC12. Rise/FallTimevs.
CapacitiveLoad,A1/A2–Y
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TPC15. PropagationDelayvs.Supply
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TPC18. PropagationDelay
vs.Temperature,A1–Y
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TPC23.YSinkandSourceCurrent
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TPC19. Input/OutputVCC1=3.3V,VCC2=1.8V
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TPC21. Input/OutputVCC1=1.8V,VCC2=3.3V
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TESTCIRCUITS
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Figure1. PropagationDelay
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Figure2. EnableandDisableTimes

DESCRIPTION
TheADG3232isamuxleveltranslatingdevicedesignedona
submicronprocessthatoperatesfromsuppliesaslowas1.65V.
Thedeviceisguaranteedforoperationoverthesupplyrange
1.65Vto3.6V.Itoperatesfromtwosupplyvoltages,allowing
bidirectionalleveltranslation,i.e.,ittranslateslowervoltagesto
highervoltagesandviceversa.Thesignalpathisunidirectional,
meaningdatamayonlyflowfromAtoY.

A1andENInput
TheA1andenable(EN)inputshaveVIL/VIHlogiclevelssothat
thepartcanacceptlogiclevelsofVOL/VOHindependentofthe
valueofthesupplybeingused.Boththeseinputs(A1andEN)
arecapableofacceptinginputsoutsidetheVCC1supplyrange.
Therearenointernaldiodestothesupplyrailsonthesepins,so
theycanhandleinputsabovethesupplybutinsidetheabsolute
maximumratings.

Operation
Figure3showstheADG3232inatypicalapplication;thesignal
pathsarefromA1orA2toY.Thedevicewillleveltranslatethesignal
appliedtoA1/A2fromaVCC1logiclevel(thisleveltranslationcan
beeithertoahigheroralowersupply)androutethesignaltothe
Youtput,whichwillhavestandardVOL/VOHlevelsforVCC2supplies.

ThesuppliesinFigure3maybeanycombinationofsupplies,e.g.,
VCC1andVCC2maybeanywhereinthe1.65Vto3.6Vrange.
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Figure3.TypicalOperationoftheADG3232LevelTranslatingSwitch
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ADG3232
OUTLINEDIMENSIONS

8-LeadSmallOutlineTransistorPackage[SOT-23]
(RJ-8)

Dimensionsshowninmillimeters

1 3

56

2

8

4

7

2.90BSC

PIN1

1.60BSC

1.95
BSC

0.65BSC

0.38
0.22

0.15MAX

1.30
1.15
0.90

SEATING
PLANE

1.45MAX 0.22
0.08 0.60

0.45
0.30

8
4
0

2.80BSC

COMPLIANTTOJEDECSTANDARDSMO-178BA
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