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AD831
LowDistortionMixer

FUNCTIONALBLOCKDIAGRAM
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FEATURES
DoublyBalancedMixer
LowDistortion
 +24dBmThirdOrderIntercept(IP3)
 +10dBm1dBCompressionPoint
LowLODriveRequired:–10dBm
Bandwidth
 500MHzRFandLOInputBandwidths
 250MHzDifferentialCurrentIFOutput
 DCto>200MHzSingle-EndedVoltageIFOutput
Single-orDual-SupplyOperation
DCCoupledUsingDualSupplies
AllPortsMayBeDCCoupled
 NoLowerFrequencyLimit—OperationtoDC
User-ProgrammablePowerConsumption

APPLICATIONS
HighPerformanceRF/IFMixer
DirecttoBasebandConversion
Image-RejectMixers
I/QModulatorsandDemodulators

PRODUCTDESCRIPTION
TheAD831isalowdistortion,widedynamicrange,monolithic
mixerforuseinsuchapplicationsasRFtoIFdownconversion
inHFandVHFreceivers,thesecondmixerinDMRbasesta-
tions,direct-to-basebandconversion,quadraturemodulationand
demodulation,anddopplershiftdetectioninultrasoundimaging
applications.ThemixerincludesanLOdriverandalownoise
outputamplifierandprovidesbothuser-programmablepower
consumptionandthirdorderinterceptpoint.

TheAD831providesa+24dBmthirdorderinterceptpointfor
–10dBmLOpower,thusimprovingsystemperformanceand
reducingsystemcostcomparedtopassivemixers,byeliminating
theneedforahighpowerLOdriveranditsattendantshielding
andisolationproblems.

TheRF,IF,andLOportsmaybedcoraccoupledwhenthe
mixerisoperatingfrom±5Vsuppliesoraccoupledwhenoper-
atingfromasingle-supplyof9Vminimum.Themixeroperates
withRFandLOinputsashighas500MHz.

Themixer’sIFoutputisavailableaseitheradifferentialcurrent
outputorasingle-endedvoltageoutput.Thedifferentialoutputis
fromapairofopencollectorsandmaybeaccoupledviaatrans-
formerorcapacitortoprovidea250MHzoutputbandwidth.In
downconversionapplications,asinglecapacitorconnectedacross
theseoutputsimplementsalow-passfiltertoreduceharmonics
directlyatthemixercore,simplifyingoutputfiltering.When

buildingaquadrature-amplitudemodulatororimagerejectmixer,
thedifferentialcurrentoutputsoftwoAD831smaybesummed
byconnectingthemtogether.

Anintegrallownoiseamplifierprovidesasingle-endedvoltage
outputandcandrivesuchlowimpedanceloadsasfilters,50
amplifierinputs,andA/Dconverters.Itssmallsignalbandwidth
exceeds200MHz.Asingleresistorconnectedbetweenpins
OUTandFBsetsitsgain.Theamplifier’slowdcoffsetallows
itsuseinsuchdirect-coupledapplicationsasdirect-to-baseband
conversionandquadrature-amplitudedemodulation.

Themixer’sSSBnoisefigureis10.3dBat70MHzusingits
outputamplifierandoptimumsourceimpedance.Unlikepassive
mixers,theAD831hasnoinsertionlossanddoesnotrequirean
externaldiplexerorpassivetermination.

Aprogrammable-biasfeatureallowstheusertoreducepower
consumption,withareductioninthe1dBcompressionpointand
third-orderintercept.Thispermitsatradeoffbetweendynamic
rangeandpowerconsumption.Forexample,theAD831maybe
usedasasecondmixerincellularandtwo-wayradiobasestations
atreducedpowerwhilestillprovidingasubstantialperformance
improvementoverpassivesolutions.

PRODUCTHIGHLIGHTS
1. –10dBmLODrivefora+24dBmOutputReferredThird

OrderInterceptPoint

2. Single-EndedVoltageOutput

3. HighPort-to-PortIsolation

4. NoInsertionLoss

5. Single-orDual-SupplyOperation

6. 10.3dBNoiseFigure
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AD831–SPECIFICATIONS AD831
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Parameter ConditionsMin  Typ Max  Unit

RFINPUT
 Bandwidth –10dBmSignalLevel,IP3≥+20dBm 400  MHz
 10.7MHzIFandHighSideInjection
 SeeFigure1
 1dBCompressionPoint  10 dBm
 Common-ModeRange  ±1 V
 BiasCurrent DCCoupled 160 500  µA
 DCInputResistance DifferentialorCommonMode  1.3 k
 Capacitance 2  pF

IFOUTPUT
 Bandwidth Single-EndedVoltageOutput,–3dB
 Level=0dBm,RL=100 200  MHz
 ConversionGain  TerminalsOUTandVFBConnected 0 dB
 OutputOffsetVoltage DCMeasurement;LOInputSwitched±1–40  +15  +40 mV
 SlewRate  300 V/µs
 OutputVoltageSwing RL=100,UnityGain  ±1.4 V
 ShortCircuitCurrent  75  mA

LOINPUT
 Bandwidth –10dBmInputSignalLevel 400  MHz
 10.7MHzIFandHighSideInjection
 MaximumInputLevel –1  +1 V
 Common-ModeRange –1  +1 V
 MinimumSwitchingLevel  DifferentialInputSignal 200  mVp-p
 BiasCurrent DCCoupled 17 50  µA
 Resistance  DifferentialorCommonMode  500 
 Capacitance 2  pF

ISOLATIONBETWEENPORTS
 LO-to-RF LO=100MHz,RS=50,10.7MHzIF  70  dB
 LO-to-IF  LO=100MHz,RS=50,10.7MHzIF  30  dB
 RF-to-IF  RF=100MHz,RS=50,10.7MHzIF  45  dB

DISTORTIONANDNOISE LO=–10dBm,f=100MHz,IF=10.7MHz
ThirdOrderIntercept OutputReferred,±100mVLOInput  24 dBm
 SecondOrderIntercept OutputReferred,±100mVLOInput  62 dBm
 1dBCompressionPoint  RL=100,RBIAS= 10   dBm
 NoiseFigure,SSB MatchedInput,RF=70MHz,IF=10.7MHz 10.3 dB
 MatchedInput,RF=150MHz,IF=10.7MHz 14 dB

POWERSUPPLIES
 RecommendedSupplyRange  DualSupply ±4.5 ±5.5 V
 SingleSupply 9  11  V
 QuiescentCurrent* ForBestThirdOrderInterceptPointPerformance  100 125  mA
 BIASPinOpenCircuited

*Quiescentcurrentisprogrammable.

Specificationssubjecttochangewithoutnotice.

(TA=+25CandVS=5Vunlessotherwisenoted;
allvaluesindBmassume50load.)
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AD831–SPECIFICATIONS AD831
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PINDESCRIPTION

PinNo.Mnemonic Description

 1VP PositiveSupplyInput
 2 IFN MixerCurrentOutput
 3AN AmplifierNegativeInput
 4GND Ground
 5VN NegativeSupplyInput
 6RFPRFInput
 7RFN RFInput
 8VN NegativeSupplyInput
 9VP PositiveSupplyInput
10LONLocalOscillatorInput
11LOP LocalOscillatorInput
12VP PositiveSupplyInput
13GND Ground
14BIASBiasInput
15VN NegativeSupplyInput
16OUT AmplifierOutput
17VFBAmplifierFeedbackInput
18COMAmplifierOutputCommon
19AP AmplifierPositiveInput
20 IFP MixerCurrentOutput

ABSOLUTEMAXIMUMRATINGS1

SupplyVoltage±VS ............................. ±5.5V
InputVoltages
 RFHI,RFLO .................................±3V

LOHI,LOLO .................................±1V
InternalPowerDissipation2 ....................1200mW
OperatingTemperatureRange

AD831A ............................ –40°Cto+85°C
StorageTemperatureRange .............. –65°Cto+150°C
LeadTemperatureRange(Soldering60sec) .......... 300°C

PINCONFIGURATION
20-LeadPLCC
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CAUTION
ESD(electrostaticdischarge)sensitivedevice.Electrostaticchargesashighas4000Vreadilyaccumulate
onthehumanbodyandtestequipmentandcandischargewithoutdetection.AlthoughtheAD831features
proprietaryESDprotectioncircuitry,permanentdamagemayoccurondevicessubjectedtohighenergy
electrostatic discharges.Therefore, proper ESD precautions are recommended to avoid performance
degradationorlossoffunctionality.

ORDERINGGUIDE

TemperaturePackage Package
Model Range DescriptionOption

AD831AP  –40°Cto+85°C 20-LeadPLCCP-20A
AD831AP-REEL7 –40°Cto+85°C 20-LeadPLCCP-20A
AD831AP-EBEvaluationBoard 

NOTES
1StressesabovethoselistedunderAbsoluteMaximumRatingsmaycausepermanent

damagetothedevice.Thisisastressratingonlyandfunctionaloperationofthe
deviceat theseoranyotherconditionsabove those indicated in theoperational
sectionofthisspecificationisnotimplied.Exposuretoabsolutemaximumrating
conditionsforextendedperiodsmayaffectdevicereliability.

2ThermalCharacteristics:
20-LeadPLCCPackage:JA=110°C/W;JC=20°C/W.
NotethattheJA=110°C/Wvalueisforthepackagemeasuredwhilesuspended

instillair;mountedonaPCboard,thetypicalvalueisJA=90°C/Wduetothe
conductionprovidedbytheAD831’spackagebeingincontactwiththeboard,which
servesasaheatsink.
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TPC9.ThirdOrderInterceptvs.Frequency,
LOHeldConstantat241MHz
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TPC13. InputThirdOrderIntercept,9VSingleSupply
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TPC14. InputSecondOrderIntercept,9VSingleSupply

1200

1000

0
50 250100 150 200

800

600

400

200

4.0

3.5

3.0

2.5

2.0

IN
P

U
T

C
A

P
A

C
IT

A
N

C
E



INPUTRESISTANCE

INPUTCAPACITANCE

FREQUENCY(MHz)

IN
P

U
T

R
E

S
IS

T
A

N
C

E
(


)

TPC15. InputImpedancevs.Frequency,ZIN=R C

FREQUENCY(MHz)

18

N
O

IS
E

F
IG

U
R

E
(

d
B

)

16

8
50 250100 150 200

15

13

11

9

17

14

12

10

TPC16. NoiseFigurevs.Frequency,
MatchedInput

REV.C REV.C



AD831

–6–

AD831

–7–

THEORYOFOPERATION
TheAD831consistsofamixercore,alimitingamplifier,alow
noiseoutputamplifier,andabiascircuit(Figure1).

Themixer’sRFinputisconvertedintodifferentialcurrentsby
ahighlylinear,ClassAvoltage-to-currentconverter,formedby
transistorsQ1,Q2andresistorsR1,R2.Theresultingcurrents
drivethedifferentialpairsQ3,Q4andQ5,Q6.TheLOinputis
throughahighgain,lownoiselimitingamplifierthatconvertsthe
–10dBmLOinputintoasquarewave.Thissquarewavedrives
thedifferentialpairsQ3,Q4andQ5,Q6andproducesahigh
leveloutputatIFPandIFN—consistingofthesumanddiffer-
encefrequenciesoftheRFandLOinputs—andaseriesoflower
leveloutputscausedbyoddharmonicsoftheLOfrequencymix-
ingwiththeRFinput.

Anon-chipnetworksuppliesthebiascurrenttotheRFandLO
inputswhentheseareac-coupled;thisnetworkisdisabledwhen
theAD831isdc-coupled.

Whentheintegraloutputamplifierisused,pinsIFNandIFP
areconnecteddirectlytopinsAFNandAFP;theon-chipload
resistorsconverttheoutputcurrentintoavoltagethatdrives
theoutputamplifier.Theratiooftheseloadresistorstoresistors
R1,R2providesnominalunitygain(0dB)fromRF-to-IF.The
expressionforthegain,indecibels,is

G dB =
Ê
ËÁ

ˆ
¯̃

Ê
ËÁ

ˆ
¯̃

Ê
ËÁ

ˆ
¯̃

20
4 1

2 210log
p

p


(1)

where:
4
p

istheamplitudeofthefundamentalcomponentofa
squarewave.

1
2

istheconversionloss.

p
2

isthesmallsignaldcgainoftheAD831whentheLOinput
isdrivenfullypositiveornegative.
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Figure1. SimplifiedSchematicDiagram
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Low-PassFiltering
Asimplelow-passfiltermaybeaddedbetweenthemixerand
theoutputamplifierbyshuntingtheinternalresistiveloads
(anequivalentresistanceofabout14withatoleranceof20%)
withexternalcapacitors;theseattenuatethesumcomponentin
adownconversionapplication(Figure4).Thecornerfrequency
ofthisone-polelow-passfilter(f=(2RCF)–1)shouldbeplaced
aboutanoctaveabovethedifferencefrequencyIF.Thus,fora
70MHzIF,a–3dBfrequencyof140MHzmightbechosen,
usingCF=(2 14140MHz)–182pF,thenearest
standardvalue.
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Figure4. Low-PassFilteringUsingExternalCapacitors

UsingtheOutputAmplifier
TheAD831’soutputamplifierconvertsthemixercore’sdifferential
currentoutputintoasingle-endedvoltageandprovidesanoutput
ashighas±1Vpeakintoa50Vload(+10dBm).Forunitygain
operation(Figure5),theinputsANandAPconnecttotheopen-
collectoroutputsofthemixer’scoreandOUTconnectstoVFB.
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Figure5. OutputAmplifierConnectedforUnity
GainOperation

Themixerhastwoopen-collectoroutputs(differentialcurrents)at
pinsIFNandIFP.Thesecurrentsmaybeusedtoprovidenominal
unityRFtoIFgainbyconnectingacenter-tappedtransformer
(1:1turnsratio)topinsIFNandIFPasshowninFigure2.
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Figure2. ConnectionsforTransformerCouplingto
theIFOutput

ProgrammingtheBiasCurrent
BecausetheAD831’sRFportisaClass-Acircuit,themaximum
RFinputisproportionaltothebiascurrent.Thisbiascurrent
maybereducedbyconnectingaresistorfromtheBIASpintothe
positivesupply(Figure3).Fornormaloperation,theBIASpinis
leftunconnected.Forlowestpowerconsumption,theBIASpinis
connecteddirectlytothepositivesupply.Therangeofadjustment
is100mAfornormaloperationto45mAtotalcurrentatminimum
powerconsumption.
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Figure3. ProgrammingtheQuiescentCurrent
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Forgainsotherthanunity,theamplifier’soutputatOUTis
connectedviaanattenuatornetworktoVFB;thisdetermines
theoverallgain.UsingresistorsR1andR2(Figure6),thegain
settingexpressionis

G 
R R

RdB =
+Ê

ËÁ
ˆ
¯̃

20
1 2

210log


(2)
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Figure6. OutputAmplifierFeedbackConnections
forIncreasingGain

DrivingFilters
Theoutputamplifiercanbeusedfordrivingreverse-terminated
loads.WhendrivinganIFband-passfilter(BPF),forexample,
properattentionmustbepaidtoprovidingtheoptimalsource
andloadterminationssoastoachievethespecifiedfilterresponse.
TheAD831’swidebandhighlylinearoutputamplifieraffordsan
opportunitytoincreasetheRFtoIFgaintocompensatefora
filter’sinsertionandterminationlosses.

Figure7indicateshowtheoutputamplifier’slowimpedance
(voltagesource)outputcandriveadoublyterminatedband-pass
filter.Thetypical10dBofloss(4dBofinsertionlossand6dB
duetothereverse-termination)bemadeupbytheinclusionofa
feedbacknetworkthatincreasesthegainoftheamplifierby
10dB(3.162).Whenconstructingafeedbackcircuit,thesignal
pathbetweenOUTandVFBshouldbeasshortaspossible.
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Figure7. ConnectionsforDrivingaDoublyTerminated
Band-PassFilter

Highergainscanbeachieved,usingdifferentresistorratios,but
withconcomitantreductioninthebandwidthofthisamplifier
(Figure8).NotealsothattheJohnsonnoiseofthesegainsetting
resistors,aswellasthatoftheBPFterminatingresistors,isulti-
matelyreflectedbacktothemixer’sinput;thustheyshouldbeas
smallaspossible,consistentwiththepermissibleloadingonthe
amplifier’soutput.
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Figure8. OutputAmplifier1dBCompression
PointforGainsof1,2,and4(Gainsof0dB,6dB,
and12dB,Respectively)
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TheRFinputtotheAD831isshownconnectedbyanimpedance
matchingnetworkforanassumedsourceimpedanceof50.
TPC15showstheinputimpedanceoftheAD831plottedvs.
frequency.Theinputcircuitcanbemodeledasaresistancein
parallelwithacapacitance.The82pFcapacitors(CF)connected
fromIFNandIFPtoVPprovidealow-passfilterwithacutoff
frequencyofapproximately140MHzindown-conversionappli-
cations(seetheTheoryofOperationsectionformoredetails).
TheLOinputisconnectedsingle-endedbecausethelimiting
amplifierprovidesasymmetricdrivetothemixer.Tominimize
intermodulationdistortion,connectpinsOUTandVFBbythe
shortestpossiblepath.Theconnectionsshownareforunity-gain
operation.

AtLOfrequencieslessthan100MHz,theAD831’sLOpower
maybeaslowas–20dBmforsatisfactoryoperation.Above
100MHz,thespecifiedLOpowerof–10dBmmustbeused.
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Figure9. Connectionsfor±5VDual-SupplyOperationShowingImpedance
MatchingNetworkandGainof2forDrivingReverse-TerminatedIFFilter

APPLICATIONS
Carefulcomponentselection,circuitlayout,powersupply
dccoupling,andshieldingareneededtominimizetheAD831’s
susceptibilitytointerferencefromradioandTVstations,etc.In
benchevaluation,werecommendplacingallofthecomponents
inashieldedboxandusingfeedthroughdecouplingnetworksfor
thesupplyvoltage.

Circuitlayoutandconstructionarealsocritical,sincestraycapaci-
tancesandleadinductancescanformresonantcircuitsandarea
potentialsourceofcircuitpeaking,oscillation,orboth.

Dual-SupplyOperation
Figure9showstheconnectionsfordual-supplyoperation.Supplies
maybeaslowas±4.5Vbutshouldbenohigherthan±5.5V,due
topowerdissipation.
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Single-SupplyOperation
Figure10issimilartothedual-supplycircuitinFigure9.Supplies
maybeaslowas9Vbutshouldnotbehigherthan11V,dueto
powerdissipation.AsinFigure9,boththeRFandLOportsare
drivensingle-endedandterminated.

Insingle-supplyoperation,theCOMterminalisthe“ground”
referencefortheoutputamplifierandmustbebiasedtohalfthe
supplyvoltage,whichisdonebyresistorsR1andR2.TheOUT
pinmustbeac-coupledtotheload.
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Figure10.Connectionsfor+9VSingle-SupplyOperation
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ConnectionsQuadratureDemodulation
TwoAD831mixersmayhavetheirRFinputsconnectedinparallel
andhavetheirLOinputsdriveninphasequadrature(Figure11)
toprovidedemodulatedin-phase(I)andquadrature(Q)outputs.

Themixers’inputsmaybeconnectedinparallelandasingle
terminationresistorusedifthemixersarelocatedincloseprox-
imityonthePCboard.
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Figure11. ConnectionsforQuadratureDemodulation
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TableI. AD831MixerTable,4.5VSupplies,LO=–9dBm

LOLevel –9.0dBm,LOFrequency130.7MHz,DataFileimdTB10771
RFLevel  0.0dBm,RFFrequency120MHz
TemperatureAmbient
DutSupply  ±4.50V
VPOSCurrent  90mA
VNEGCurrent  91mA

IntermodulationtableRFharmonics(rows)LOharmonics(columns).
FirstrowabsolutevalueofnRF–mLO,andsecondrowisthesum.

  0 1 2 3 4 5 6  7

 0  –32.7 –35.7 –21.1 –11.6 –19.2 –35.1  –41.9
   –32.7 –35.7 –21.1 –11.6 –19.2 –35.1  –41.9

 1 –31.6   0.0 –37.2 –41.5 –30.4 –34.3 –25.2  –40.1
  –31.6 –28.5 –26.7 –28.0 –27.2 –33.2 –34.3  –44.8

 2 –45.3 –48.2 –39.4 –57.6 –44.9 –42.4 –40.2  –40.2
  –45.3 –42.4 –49.4 –42.5 –51.1 –46.2 –58.1  –61.6

 3 –54.5 –57.1 –57.5 –50.6 –62.6 –55.8 –59.7  –55.2
  –54.5 –65.5 –46.0 –63.7 –60.6 –69.6 –72.7  –73.5

 4 –67.1 –63.1 –69.9 –69.9 –69.6 –74.1 –69.7  –58.6
  –67.1 –53.6 –72.9 –71.2 –70.1 –72.6 –73.5  –72.7

 5 –53.5 –62.6 –73.8 –72.3 –70.7 –71.1 –74.3  –73.0
  –53.5 –68.4 –70.8 –72.8 –73.4 –73.2 –73.3  –72.5

 6 –73.6 –57.7 –68.6 –73.1 –73.8 –73.0 –72.9  –74.4
  –73.6 –73.5 –72.7 –73.5 –73.6 –73.1 –72.4  –73.7

 7 –73.8 –73.9 –63.4 –72.6 –74.6 –74.9 –73.6  –74.5
  –73.8 –73.8 –73.2 –73.8 –72.6 –73.7 –73.5  –72.9

TableII. AD831MixerTable,5VSupplies,LO=–9dBm

LOLevel –9.0dBm,LOFrequency130.7MHz,DataFileimdTB13882
RFLevel  0.0dBm,RFFrequency120MHz
TemperatureAmbient
DutSupply  ±5.00V
VPOSCurrent  102mA
VNEGCurrent  102mA

IntermodulationtableRFharmonics(rows)LOharmonics(columns).
FirstrowabsolutevalueofnRF–mLO,andsecondrowisthesum.

  0 1 2 3 4 5  6  7

0   –36.5 –46.5 –33.0 –17.0 –23.0  –34.2  –45.6
   –36.5 –46.5 –33.0 –17.0 –23.0  –34.2  –45.6

1  –37.5   0.0 –41.2 –41.1 –38.5 –29.0  –31.7  –47.4
  –37.5 –29.1 –38.7 –22.9 –28.4 –35.3  –34.3  –52.4

2  –45.9 –45.2 –47.6 –61.5 –53.7 –43.5  –41.5  –41.8
  –45.9 –39.4 –35.7 –38.4 –42.3 –53.7  –52.8  –66.3

3  –46.4 –53.0 –67.0 –43.0 –60.9 –47.9  –50.7  –41.0
  –46.4 –40.0 –50.0 –48.9 –57.8 –57.0  –71.8  –67.4

4  –45.1 –56.0 –48.7 –64.6 –53.5 –55.7  –53.5  –51.1
  –45.1 –39.0 –48.1 –58.4 –56.1 –63.8  –70.5  –67.6

5  –35.2 –45.3 –54.1 –54.1 –53.7 –57.9  –66.6  –64.3
  –35.2 –53.0 –62.4 –67.3 –67.0 –69.4  –73.2  –72.9

6  –63.4 –41.1 –53.6 –66.5 –58.8 –63.3  –61.7  –71.4
  –63.4 –66.3 –67.2 –67.5 –72.9 –71.2  –71.7  –73.2

7  –67.3 –65.8 –37.8 –54.6 –62.5 –71.7  –55.2  –57.1
  –67.3 –61.6 –66.3 –72.9 –71.4 –70.7  –72.1  –73.1
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TableIII. AD831MixerTable,3.5VSupplies,LO=–20dBm

LOLevel –20.0dBm,LOFrequency130.7MHz,DataFileG1T1K0771
RFLevel  0.0dBm,RFFrequency120MHz
TemperatureAmbient
DutSupply  ±3.50V
VPOSCurrent  55mA
VNEGCurrent  57mA
IntermodulationtableRFharmonics(rows)LOharmonics(columns).
FirstrowabsolutevalueofnRF–mLO,andsecondrowisthesum.

 0 1 2 3 4 5  6  7

0  –45.2 –35.7 –16.1 –21.6 –22.3  –32.0  –36.4
  –45.2 –35.7 –16.1 –21.6 –22.3  –32.0  –36.4

1 –30.3   0.0 –33.7 –47.9 –37.5 –33.8  –32.0  –45.2
 –30.3 –29.7 –28.2 –24.4 –26.0 –47.4  –35.9  –49.7

2 –50.3 –49.4 –47.4 –49.9 –48.8 –38.5  –40.7  –51.
 –50.3 –41.0 –51.4 –34.7 –49.8 –48.6  –68.5  –67.9

3  –48.4 –55.7 –58.2 –45.0 –57.0 –68.4  –55.5  –47.7
  –48.4 –52.9 –50.0 –64.5 –62.8 –73.4  –74.0  –71.8

4  –66.7 –59.7 –67.2 –62.8 –58.2 –71.5  –72.9  –63.5
  –66.7 –65.9 –78.1 –74.2 –77.5 –74.4  –77.9  –77.5

5  –66.9 –71.5 –73.6 –77.6 –70.8 –70.2  –75.8  –78.1
  –66.9 –76.3 –78.1 –78.2 –78.1 –78.0  –77.9  –77.9

6  –78.0 –69.7 –76.7 –78.6 –78.8 –75.4  –78.1  –79.0
  –78.0 –78.3 –78.3 –78.2 –78.1 –78.0  –77.9  –77.8

7  –78.4 –78.5 –76.9 –78.7 –79.0 –79.1  –78.6  –78.9
  –78.4 –78.3 –78.2 –78.2 –77.9 –77.9  –77.8  –77.5

TableIV. AD831MixerTable,5VSupplies,1kBiasResistor,LO=–20dBm

LOLevel –20.0dBm,LOFrequency130.7MHz,DataFileG1T1K3881
RFLevel  0.0dBm,RFFrequency120MHz
TemperatureAmbient
DutSupply  ±3.50V
VPOSCurrent  59mA
VNEGCurrent  61mA
IntermodulationtableRFharmonics(rows)LOharmonics(columns).
FirstrowabsolutevalueofnRF–mLO,andsecondrowisthesum.

01  2 34  5  6  7

0–60.6  –52.3 –16.6–12.8 –26.0  –45.0  –38.8
–60.6  –52.3 –16.6–12.8 –26.0  –45.0  –38.8

1–34.1   0.0 –35.2 –41.8–29.8 –29.1  –35.3  –49.0
–34.1–27.3  –28.7 –20.7–32.9 –39.2  –38.2  –47.8

2–46.6–48.8  –40.1 –52.2–57.9 –38.6  –45.8  –47.7
–46.6–37.8  –47.6 –41.7–54.2 –50.4  –64.1  –64.9

3–41.3–58.8  –59.5 –41.8–61.2 –58.1  –57.5  –54.0
–41.3–47.9  –65.2 –62.5–64.2 –73.8  –72.3  –72.6

4–53.9–52.5  –73.7 –68.1–60.3 –71.0  –63.4  –62.3
–53.9–61.4  –70.6 –76.9–76.8 –78.6  –78.3  –78.1

5–66.9–65.8  –76.6 –75.2–65.4 –70.0  –73.6  –68.7
–66.9–69.7  –72.9 –77.4–77.7 –78.5  –78.4  –78.2

6–77.4–73.3  –73.8 –78.8–79.2 –73.6  –74.9  –79.3
–77.4–78.6  –78.7 –78.6–78.6 –78.4  –78.2  –78.2

7–78.9–79.0  –77.9 –78.0–79.3 –79.5  –79.3  –79.3
–78.9–78.8  –78.7 –78.6–78.3 –78.3  –78.1  –78.0
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Figure12.ThirdOrderInterceptCharacterizationSetup
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Figure13. IF-to-RFIsolationCharacterizationSetup
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OUTLINEDIMENSIONS

20-LeadPlasticLeadedChipCarrier[PLCC]
(P-20A)

Dimensionsshownininchesand(millimeters)
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BOTTOM
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(PINSUP)

0.040(1.01)
0.025(0.64)

0.021(0.53)
0.013(0.33)

0.330(8.38)
0.290(7.37)0.032(0.81)

0.026(0.66)

0.056(1.42)
0.042(1.07) 0.20(0.51)

MIN

0.120(3.04)
0.090(2.29)

3

4

19

18

8
9

14
13

TOPVIEW
(PINSDOWN)

0.395(10.02)
0.385(9.78) SQ

0.356(9.04)
0.350(8.89)SQ

0.048(1.21)
0.042(1.07)

0.048(1.21)
0.042(1.07)

0.020
(0.50)

R

0.050
(1.27)
BSC

0.180(4.57)
0.165(4.19)

COMPLIANTTOJEDECSTANDARDSMO-047AA
CONTROLLINGDIMENSIONSAREININCHES;MILLIMETERDIMENSIONS
(INPARENTHESES)AREROUNDED-OFFINCHEQUIVALENTSFOR
REFERENCEONLYANDARENOTAPPROPRIATEFORUSEINDESIGN
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