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   Characteristic Value

Operatingtemperature -65°Cto+150°C

Storagetemperature  -65°Cto+200°C

Powerdissipation(derate 250mW 

linearlytozero@175°C)

Typicalleadstrength 8gramspull

Reversevoltage  100V

Absolute Maximum Ratings 

Features
lLowcapacitance
lLowresistance
lFastswitching
lOxide-nitridepassivated
lDurableconstruction
lHighvoltage
 lLead(Pb)-free,RoHS-compliant,andGreen™

Description

TheDSG9500-000siliconplanarbeam-leadPINdiodeisdesigned
forlowresistance,lowcapacitanceandfastswitchingtime. 
Theoxide-nitridepassivationlayersprotectthediodejunctionto 
provideexcellentreliabilityandstableelectricalperformance, 
especiallywhenthediodeishousedinahermeticallysealed
assemblytofurtherprotectthejunctionfrommoisture.

TheDSG9500-000isdesignedformicrostriporstriplinecircuits
andforcircuitsrequiringhighisolationfromaseries-mounted
diodesuchasbroadbandmultithrowswitches,phaseshifters,
limiters,attenuatorsandmodulators.

DSG9500-000:  Planar Beam-Lead PIN Diode

DATA SHEET

Applications
lDesignedforswitchingapplications

Performanceisguaranteedonlyundertheconditionslistedinthespecificationstableandis
notguaranteedunderthefullrange(s)describedbytheAbsoluteMaximumRatings.Exceeding
anyoftheabsolutemaximum/minimumspecificationsmayresultinpermanentdamagetothe
deviceandwillvoidthewarranty.

CAUTION:  Although these devices are designed to be robust, ESD 

(Electrostatic Discharge) can cause permanent damage. 

Static charges may easily produce potentials of several 

kilovolts on the human body or equipment, which can 

discharge without detection. Industry-standard ESD  

precautions must be employed at all times.

SkyworksGreen™productsareRoHS(Restriction 
ofHazardousSubstances)-compliant,conformto 
theEIA/EICTA/JEITAJointIndustryGuide(JIG) 
LevelAguidelines,arehalogenfreeaccordingto 
IEC-61249-2-21,andcontain<1,000ppmantimony 
trioxideinpolymericmaterials.

NEW
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Figure 3. Isolation vs. Frequency, SPDT
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Figure 4. Diode Insertion Loss vs. Bias, 

SPSt18Ghz
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Figure 1. Typical SPDT Circuit Arrangement

Figure 2. Typical Beam-Lead Mounting
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Performance Data for DSG9500-000

Figures1and2showasinglepoledoublethrow1–18GHz
switch.ThesediodesaremountedonAlumina,Duroid,orTeflon
fiberglass50Ωmicrostripcircuits.Typicalbondingmethods
includethermalcompressionbonding,parallelgapwelding,and
soldering.

SPDTisolationcurvesareshowninFigure3,andinsertionlossin
Figures4and5.Withpropertransitionsandbiascircuits,VSWR
isbetterthan2.0to1through18GHz.

Switching Considerations

ThetypicalminoritycarrierlifetimeoftheDSG9500diodesis 
250ns.Withsuitabledrivers,theindividualdiodescanbe
switchedfromhighimpedance(off)tolowRS(on)inabout10ns.

  Voltage CT RS TL RF Switching  

 Part Rating(1)  50V,1Mhz 50ma,100Mhz IF=10ma time Outline 

 Number (V) (pF) (Ω) (ns) TS (ns)(2) Drawing 

   Max. Max. typ. typ.

 DSG9500-000 100 0.025 4 250 25 169-001

Electrical Specifications

1.Reversecurrentisspecifiedat10µAmaximumatthevoltagerating.Thisvoltageshouldnotbeexceeded.
2. TSmeasuredfromRFtransition,90%to10%,inseriesconfiguration.
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Figure5. Diode Insertion Loss vs. Frequency, 

SPST, IF=50ma
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Figure 6. Peak Power Handling, 

SPSt1Ghz
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Power Handling for DSG9500–000

Beam-leaddiodesarenotsuitableforhigh-poweroperation
becauseofhighinternalthermalimpedanceofabout600°C/W.

WithmaximumCWpowerdissipationof250mW,the 
DSG9500-000diodesarenormallyratedat2WincidentCW 
withlinearderatingbetween25°Cand150°C.

Forpulsedoperation,thetotalRFplusbiasvoltagemustnot
exceedtheratedbreakdown.Skyworkshasmadehigh-power
testsat1GHzwith1µspulses,0.001duty,with100Vdiodes.
With50mAforwardbias,thereisnoincreaseininsertionloss
overthe0dBmlevelwithapeakpowerinputof50W.Intheopen
state,reversebiasvoltageisrequiredtominimizedistortion,which
maydecreaseisolationandcausepossiblefailure.Figure6shows
allowedpeakpowerversusreversebiasat1GHz.
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Beam-Lead Diodes

Handling

Duetotheirsmallsize,beam-leaddevicesarefragileandshould
behandledwithextremecare.Theindividualplasticpack-
agesshouldbehandledandopenedcarefully,sothatnoundue
mechanicalstrainisappliedtothepackageddevice.Itisrecom-
mendedthatthebeam-leaddevicesbehandledthroughuseof
avacuumpencilusinganappropriatesizevacuumneedleora
pointedwoodensticksuchasasharpenedQ-tipormatchstick.
Thedevicewilladheretothepointandcaneasilyberemoved
fromthecontainerandpositionedaccuratelyforbondingwithout
damage.Suchhandlingshouldbedoneunderabinocularmicro-
scopewithmagnificationintherangeof20Xto30X.

Specialhandlingprecautionsarealsorequiredtoavoidelectrical
damage,suchasstaticdischarge.

Bonding

TheDSG9500-000canbestbebondedtosubstratesbymeans
ofthermocompressionbonding.Essentiallythistypeofbonding
involvespressingthegoldbeamofthedeviceagainstthegold-
platedmetalizedsubstrateunderproperconditionsofheatand
pressuresothatametallurgicalbondjointbetweenthetwooccurs.

Procedure

Thebeam-leaddevicestobebondedshouldbeplacedona
clean,hardsurfacesuchasamicroscopeslide.Itisrecom-
mendedthatthebeamsideofthedevicebedownsothatthis
sidewillbetowardthesubstratewhenbonded.Thedevicecan
bepickedupbypressinglightlyagainstonebeamwiththe
heatedtip.Thesubstratecanthenbeappropriatelypositioned
underthetipandthedevicebroughtdownagainstthesubstrate,
withproperpressureappliedbymeansoftheweldhead.

Abondingtiptemperatureinthe350°Cto450°Crangeisrec-
ommendedalongwithabondingforceof50to70grams.The
bondingtimeisintherangeof2to3seconds.Optimumbonding
conditionsshouldbedeterminedbytrialanderrortocompensate
forslightvariationsintheconditionofthesubstrate,bondingtip,
andthetypeofdevicebeingbonded.

Equipment

Theheatandpressureareobtainedthroughuseofasilicon
carbidebondingtipwitharadiusoftwotothreemils.Suchan
itemisavailablefromseveralcommercialsources.Inorderto
supplytherequiredtip-travelandapplyproperpressure,astan-
dardminiatureweldheadcanbeused.Alsoavailableisaheated
wedgeshankwhichisheldbytheweldheadandinturnholds
thetipandsuppliesheattoit.Thewedgeshankisheatedby
meansofasimpleACpowersupplyorapulse-typeheatedtool.

Substrate

Foroptimumbonding,agold-platedsurfaceatleast100-micro-
inchesthickisnecessary.Althoughitispossibletobondto
relativelysoftmetalizedsubstratematerialsuchasepoxy-fiber-
glass,etc.,optimumbondingoccurswhenahardmaterialsuch
asceramiccanbeused.

Quality

Ifagoodbondhasbeenobtained,itisimpossibletoseparatethe
beam-leaddevicefromthemetalizedsubstratewithoutdamage.
Ifthedeviceisdestructivelyremoved,thebeamwilltearaway,
leavingthebondedportionattachedtothesubstrate.

Beam–Lead Packaging

TheDSG9500-000isshippedin2”x2”blackgelpacks.The
beam-leadsaremountedonthegel,andthedevicesarecovered
withapieceoflint-freereleasepaper,ontopofwhichisplaced 
apieceofconductivefoam.



DataSheet•DSG9500-000

 SkyworksSolutions,Inc.•Phone[781]376-3000•Fax[781]376-3100•sales@skyworksinc.com•www.skyworksinc.com 

 200137Rev.H•SkyworksProprietaryInformation•ProductsandProductInformationareSubjecttoChangeWithoutNotice.•December29,2008 5

Copyright©2002,2003,2004,2005,2006,2007,2008,SkyworksSolutions,Inc.AllRightsReserved.

InformationinthisdocumentisprovidedinconnectionwithSkyworksSolutions,Inc.(“Skyworks”)productsorservices.Thesematerials,includingtheinformationcontainedherein,areprovided 
bySkyworksasaservicetoitscustomersandmaybeusedforinformationalpurposesonlybythecustomer.Skyworksassumesnoresponsibilityforerrorsoromissionsinthesematerialsorthe
informationcontainedherein.Skyworksmaychangeitsdocumentation,products,services,specificationsorproductdescriptionsatanytime,withoutnotice.Skyworksmakesnocommitmentto
updatethematerialsorinformationandshallhavenoresponsibilitywhatsoeverforconflicts,incompatibilities,orotherdifficultiesarisingfromanyfuturechanges.

Nolicense,whetherexpress,implied,byestoppelorotherwise,isgrantedtoanyintellectualpropertyrightsbythisdocument.Skyworksassumesnoliabilityforanymaterials,productsor
informationprovidedhereunder,includingthesale,distribution,reproductionoruseofSkyworksproducts,informationormaterials,exceptasmaybeprovidedinSkyworksTermsand 
ConditionsofSale.

THEMATERIALS,PRODUCTSANDINFORMATIONAREPROVIDED“ASIS”WITHOUTWARRANTYOFANYKIND,WHETHEREXPRESS,IMPLIED,STATUTORY,OROTHERWISE,INCLUDINGFITNESSFORA
PARTICULARPURPOSEORUSE,MERCHANTABILITY,PERFORMANCE,QUALITYORNON-INFRINGEMENTOFANYINTELLECTUALPROPERTYRIGHT;ALLSUCHWARRANTIESAREHEREBYEXPRESSLY
DISCLAIMED.SKYWORKSDOESNOTWARRANTTHEACCURACYORCOMPLETENESSOFTHEINFORMATION,TEXT,GRAPHICSOROTHERITEMSCONTAINEDWITHINTHESEMATERIALS.SKYWORKS
SHALLNOTBELIABLEFORANYDAMAGES,INCLUDINGBUTNOTLIMITEDTOANYSPECIAL,INDIRECT,INCIDENTAL,STATUTORY,ORCONSEQUENTIALDAMAGES,INCLUDINGWITHOUTLIMITATION,
LOSTREVENUESORLOSTPROFITSTHATMAYRESULTFROMTHEUSEOFTHEMATERIALSORINFORMATION,WHETHERORNOTTHERECIPIENTOFMATERIALSHASBEENADVISEDOFTHE
POSSIBILITYOFSUCHDAMAGE.

Skyworksproductsarenotintendedforuseinmedical,lifesavingorlife-sustainingapplications,orotherequipmentinwhichthefailureoftheSkyworksproductscouldleadtopersonalinjury,
death,physicalorenvironmentaldamage.SkyworkscustomersusingorsellingSkyworksproductsforuseinsuchapplicationsdosoattheirownriskandagreetofullyindemnifySkyworksforany
damagesresultingfromsuchimproperuseorsale.

CustomersareresponsiblefortheirproductsandapplicationsusingSkyworksproducts,whichmaydeviatefrompublishedspecificationsasaresultofdesigndefects,errors,oroperationof
productsoutsideofpublishedparametersordesignspecifications.Customersshouldincludedesignandoperatingsafeguardstominimizetheseandotherrisks.Skyworksassumesnoliabilityfor
applicationsassistance,customerproductdesign,ordamagetoanyequipmentresultingfromtheuseofSkyworksproductsoutsideofstatedpublishedspecificationsorparameters.

Skyworks,theSkyworkssymbol,and“BreakthroughSimplicity”aretrademarksorregisteredtrademarksofSkyworksSolutions,Inc.,intheUnitedStatesandothercountries.Third-partybrands
andnamesareforidentificationpurposesonly,andarethepropertyoftheirrespectiveowners.Additionalinformation,includingrelevanttermsandconditions,postedatwww.skyworksinc.com,are
incorporatedbyreference.


