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SKY65127: 700–800 MHz High Linearity 2 W Power Amplifier

PRELIMINARY DATA SHEET

Applications
lWCDMA/CDMA/TDMA/GSM/LTE
•Repeaters
•WLLandISMbandtransmitter
•Mobileradios
•Femtocellbasestations

Features
lHighlinearity:OIP3>44dBm
 lP1dB>32.5dBm
•ACLR=-46dBcforPOuT>25dBm
lEVM<3%forPOuT>25dBm(OFDM,64-QAM)
lHighefficiency:PAE38%
•Highgain:36.5dB
•InternalRFmatchandbiascircuits
•SingleDCsupply:5V
•MCM(20-pin,6x6mm)lead(Pb)-freepackage 
(MSL-3@260°CperJEDECJ-STD-020)
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Description

TheSKY65127isafullymatched20-pin,lead-free,surface
mount,MultichipModule(MCM)PowerAmplifier(PA)designed
forWCDMA/CDMA/TDMA/GSM/LTEradio,repeaters,transmitters,
mobileradiosandFemtocellbasestationapplicationsoperatingin
the700–800MHzbandwidth.

AllactivecircuitryinthemoduleiscontainedinasingleGallium
Arsenide(GaAs)MicrowaveMonolithicIntegratedCircuit(MMIC).

ThedeviceismanufacturedwithSkyworksAluminum(Al)GaAs
HeterojunctionBipolarTransistor(HBT)process,whichallowsfor
singlesupplyoperationwhilemaintaininghighefficiencyand 
goodlinearity.

Themodulecanoperateoverthetemperaturerangeof-40°Cto
+85°C.Apopulatedevaluationboardisavailableuponrequest.

Skyworksofferslead(Pb)-free,RoHS(Restrictionof
HazardousSubstances)-compliantpackaging.

NEW

Preliminary Data Sheet:Basedonengineeringresults.Samplingquantitiesavailable. 
Pinoutandpackagehavebeendetermined.
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Parameter Symbol Condition Min. Typ. Max. Unit

Frequency F 700 800 MHz

Gain lS21l Smallsignal 30 36.5 dB

Inputreturnloss lS11l Smallsignal 9.6 dB

Outputreturnloss lS22l Smallsignal 12 dB

Outputpower@P1dB P1dB CW 32.5 dBm

Output3rdorderintercept OIP3 POuT/tone=25dBm,tonespacing=1MHz 42 44 dBm

Noisefigure NF CW 4.4 7 dB

ACLR1@POuT=25dBm ACLR1 WCDMAtesttone#1:64DPCH,DF=5MHz -46 -45 dBc

ACLR2@POuT=21dBm ACLR2 WCDMAtesttone#1:64DPCH,DF=10MHz -63.5 -55 dBc

Errorvectormagnitude EVM OFDM,64-QAM,54Mbps,POuT=25dBm 2.1 3 %

Power-addedefficiency PAE CW,POuT@P1dB 35 38 %

Quiescentcurrent Iccq NoRFsignal 264 mA

Electrical Specifications

VCC1, VCC2, VREF1, VREF2, VC_BIAS = 5 V, Frequency = 750 MHz, Tc = 25 °C, unless otherwise specified

  Characteristic Value

RFinputpower  0dBm

Supplyvoltage(VCC,VC_BIAS,VREF) 6V

Operatingcasetemperature(TC) -40°Cto+85°C

Storagetemperature(TST) -55°Cto+125°C

Junctiontemperature(TJ) 150°C

Absolute Maximum Ratings

Performanceisguaranteedonlyundertheconditionslistedinthespecificationstableandis
notguaranteedunderthefullrange(s)describedbytheAbsoluteMaximumspecifications.
Exceedinganyoftheabsolutemaximum/minimumspecificationsmayresultinpermanent
damagetothedeviceandwillvoidthewarranty.Eachabsolutemaximumratinglistedisan
individualparameter.Biasinganddrivingtheamplifierwithmorethanoneabsolutemaximum
ratinglistedmayresultinpermanentdamagetothedevice.Exposuretomaximumrating
conditionsforextendedperiodsmayreducedevicereliability.

CAUTION:  Although this device is designed to be as robust as 

possible, Electrostatic Discharge (ESD) can damage 

this device. This device must be protected at all  

times from ESD. Static charges may easily produce 

potentials of several kilovolts on the human body 

or equipment, which can discharge without detec-

tion. Industry-standard ESD precautions should be 

employed at all times.

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit

Supplyvoltage VCC,VREF,VC_BIAS 5 V

Operatingfrequency FO 700 800 MHz

Operatingcasetemperature TC -40 +25 +85 °C
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Typical Performance Data

VCC1, VCC2, VREF1, VREF2, VC_BIAS = 5 V, Frequency = 750 MHz, Tc = 25 °C, unless otherwise specified.

S-Parameters vs. Frequency
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Theory of Operation

TheSKY65127iscomprisedoftwoamplifierstages.The
matchingcircuitsfortheinputstage,inter-stage,andoutput
stagearecontainedwithinthedevice.Anon-chipactivebias 
circuitisincludedwithinthedeviceforbothinputandoutput
stagesprovidingforexcellentgaintrackingovertemperature 
andvoltagevariations.

TheSKY65127isinternallymatchedforoptimumlinearityand
efficiency.Theinputandoutputstagesareindependentlysup-
pliedusingtheVCC1andVCC2supplylines,pins13and11,
respectively.Thebiasreferencevoltagesforstages1and2are
suppliedusingcommonlinesVREF1andVREF2(pins6and7)line.
TheDCcontrolvoltagethatsetsthebiastostages1and2is
suppliedviaVC_BIAS,pin4.

Application Circuit Notes

Center Ground. Itisextremelyimportantthatthedevicepaddle
besufficientlygroundedforboththermalandstabilityreasons.
Multiplesmallviasareacceptableandwillworkwellunderth
edeviceifsoldermigrationisanissue.

Ground(Pins1,2,3,8,10,17,19,20).Attachallgroundpins 
totheRFgroundplanewiththelargestdiameterandlowest
inductanceviathatthelayoutwillallow.Multiplesmallviasare
alsoacceptableandwillworkwellunderthedeviceifsolder
migrationisanissue.

noConnect(Pins5,12,14,15,18).Thepinsareopenandmay
ormaynotbeconnectedtoground.

VC_BIAS(Pin4).VC_BIASisthebiassupplyvoltageforstages1
and2.Typicallysetto5V.

VreF1(Pin6).Biasreferencevoltageforamplifierstage1.VREF1 
shouldbeoperatedoverthesamevoltagerangeasVCC,witha
nominalvoltageof5V.

VreF2(Pin7).Biasreferencevoltageforamplifierstage2.VREF1 
shouldbeoperatedoverthesamevoltagerangeasVCC,witha
nominalvoltageof5V.

rF_OUt(Pin9).AmplifierRFOutputPin.ZO=50W.The
moduleincludesanonboardinternalDCblockingcapacitor.All
impedancematchingisprovidedinternaltothemodule.

VCC2(Pin11).Supplyvoltagefortheoutput(final)stagecollector
bias(typically5V).BypassingofVCC2isaccomplishedwithC10,
C11andC12andshouldbeplacedintheapproximatelocation
shownontheevaluationboard,butplacementisnotcritical.

VCC1(Pin13).Supplyvoltageforthefirststagecollectorbias
(typically5V).BypassingofVCC1isaccomplishedwithC6,C7
andC8andshouldbeplacedintheapproximatelocationshown
ontheevaluationboard,butplacementisnotcritical.

rF_in(Pin16).AmplifierRFInputPin.ZO=50W.Themodule
includesanonboardinternalDCblockingcapacitor.Allimped-
ancematchingisprovidedinternaltothemodule.
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Electrostatic Discharge (ESD) Sensitivity

TheSKY65127isastatic-sensitiveelectronicdevice.Donot
operateorstorenearstrongelectrostaticfields.TakeproperESD
precautions.

Application Circuit
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Package and Handling Information

Sincethedevicepackageissensitivetomoistureabsorption,it 
isbakedandvacuumpackedbeforeshipping.Instructionsonthe
shippingcontainerlabelregardingexposuretomoistureafterthe
containersealisbrokenmustbefollowed.Otherwise,problems
relatedtomoistureabsorptionmayoccurwhenthepartissub-
jectedtohightemperatureduringsolderassembly.

PleaserefertoSkyworks’Solder Reflowapplicationnote,avail-
ableatwww.skyworksinc.com,forinstructionsonmountingthe
SKY65127toaprintedcircuitboard.

Productionquantitiesofthisproductareshippedinastan-
dardtapeandreelformat.Forpackagingdetails,refertothe
Skyworks Tape and Reelapplicationnote,documentnumber
101568.
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Pin Assignments

Pin Pin Name Description

1 GND Lowinductancegroundconnection

2 GND Lowinductancegroundconnection

3 GND Lowinductancegroundconnection

4 VC_BIAS Biasvoltage

5 N/C Noconnect

6 VREF1 Biasreferencevoltage1

7 VREF2 Biasreferencevoltage2

8 GND Lowinductancegroundconnection

9 RF_OuT RFoutput

10 GND Lowinductancegroundconnection

11 VCC2 Stage2collectorvoltage

12 N/C Noconnect

13 VCC1 Stage1collectorvoltage

14 N/C Noconnect

15 N/C Noconnect

16 RF_IN RFinput

17 GND Lowinductancegroundconnection

18 N/C Noconnect

19 GND Lowinductancegroundconnection

20 GND Lowinductancegroundconnection

Evaluation Board Description

TheSkyworksSKY65127EvaluationBoardisusedtotestthe
performanceoftheSKY65127poweramplifiermodule.The 
followingdesignconsiderationsaregeneralinnatureandmust
befollowedregardlessoffinaluseorconfiguration.

1.Pathstogroundshouldbemadeasshortaspossible.

2.ThegroundpadoftheSKY65127poweramplifiermodulehas
specialelectricalandthermalgroundingrequirements.This
padisthemainthermalconduitforheatdissipation.Since
thecircuitboardactsastheheatsink,itmustshuntasmuch
heataspossiblefromtheamplifiers.Assuch,designthecon-
nectiontothegroundpadtodissipatethemaximumwattage
producedtothecircuit.Multipleviastothegroundinglayerare
required. 

NOTE:  Junction temperature (TJ) of the device increases with a 

poor connection to the slug and ground. This reduces the 

lifetime of the device.

Centerattachmentpadmusthavealowinductanceandlowthermalresistanceconnectionto
thecustomer’sprintedcircuitboardgroundplane.

Evaluation Board Test Procedure

Step1.ConnectRFtestequipmenttoamplifierinput/output 
SMAconnectors.

Step2.ConnectDCground.

Step3.ConnectallVCC,VREGandVC_BIASlinesto5Vsupply.
VerifytheICCQcurrentisapproximately264mA.

Step4.ApplyRFsignaldata-20dBmlevelandobservethatthe
outputlevelisapproximately16.5dBmorthegainofthe
deviceisapproximately36.5dB.

NOTE:  It is important that the VCC1 and VCC2 voltage source be 

adjusted such that 5 V is measured at the board. The  

high collector currents will drop the collector voltage  

significantly if long leads are used. Adjust the bias  

voltage to compensate.
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Recommended Solder Reflow Profiles 
Refer to the “Recommended Solder Reflow Profile”  

Application Note. 

Tape and Reel Information
Refer to the “Discrete Devices and IC Switch/Attenuators 

Tape and Reel Package Orientation” Application Note.

http://www.skyworksinc.com/products_display_item.asp?did=2071
http://www.skyworksinc.com/products_display_item.asp?did=2122 
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Evaluation Board Layer Detail

Layer 1: Solder Mask Layer 1: Top Metal

Layer 2 and 3: Ground Layer 4: Solid Ground Plane
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Evaluation Board Stack-Up

Cross Section Name Thickness (mils) Material εr

L1 1.4 Cu –

Lam1 12 Rogers 4003-12 3.38

L2_GND 1.4 Cu, 1 oz. –

Lam2 4 FR4-4 4.35

L3_GND 1.4 Cu, 1 oz. –

Lam3 12 FR4-12 4.35

L4 1.4 Cu, 1 oz. – 

Branding Specifications

SKY65127-21

EXXXXX.XX

YYWW MX

Manufacturing Part Number

Revision Number

Mark Pin 1

Identifier

Lot Number

YY = Manufacture Year

WW = Week Packaged

            Sealed

MX = Country Code 

Bill of Material for Evaluation Board

Part ID Qty Size Value Units Product Number Manufacturer Manufacturer’s Part Number Characteristics

1 C1 1 0603 3300 pF SK204-000-007 Murata GRM188R71H332KA01D X7R,50V,±10%

2 C2 1 0603 68 pF 5404R23-023 Murata GRM1885C1H680JA01D C0G,50V,±5%

3 C3 1 0603 68 pF 5404R23-023 Murata GRM1885C1H680JA01D C0G,50V,±5%

4 C6 1 0603 3300 pF SK204-000-007 Murata GRM188R71H332KA01D X7R,50V,±10%

5 C7 1 0603 68 pF 5404R23-023 Murata GRM1885C1H680JA01D C0G,50V,±5%

6 C8 1 1206 10 µF 5404R91-005 TDK C3216X5R0J106KT X5R,6V,±10%

7 C10 1 0603 68 pF 5404R23-023 Murata GRM1885C1H680JA01D C0G,50V,±5%

8 C11 1 0603 3300 pF SK204-000-007 Murata GRM188R71H332KA01D X7R,50V,±10%

9 C12 1 1206 10 µF 5404R91-005 TDK C3216X5R0J106KT X5R,6V,±10%

10 C13 1 1206 10 µF 5404R91-005 TDK C3216X5R0J106KT X5R,6V,±10%

11 R1 1 0603 360 W 5424R20-038 Rohm MCR03EZHuJ360 50V,0.063W,±5%

12 R2 1 0603 330 W 5424R20-037 Rohm MCR03EZHuF330 50V,0.063W,±5%
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Package Dimensions

All dimensions are in millimeters
Dimensioning and tolerancing according
to ASME Y14.5M-1994
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1. Carrier tape: black conductive polystyrene

2. Cover tape material: transparent conductive PSA

3. Cover tape size: 9.3 mm width

4. All dimensions are in millimeters

Section A-A

4.00 (Po)

7° max

6.35 (Bo)

1.59 (Ko)

6.35 (Ao)

8° Max.

Section B-B

B

0.3 ± 0.02 Ø1.50 ± 0.10

A

8.00 (P1)

A

B

Ø1.50 Min.

12.00 ± 0.30

2.00 ± 0.05

5.50 ± 0.05

1.75 ± 0.10

Pin 1

Tape and Reel Dimensions
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InformationinthisdocumentisprovidedinconnectionwithSkyworksSolutions,Inc.(“Skyworks”)productsorservices.Thesematerials,includingtheinformationcontainedherein,areprovided 
bySkyworksasaservicetoitscustomersandmaybeusedforinformationalpurposesonlybythecustomer.Skyworksassumesnoresponsibilityforerrorsoromissionsinthesematerialsorthe
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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.

Ordering Information

Model Name Manufacturing Part Number evaluationKitPartnumber

SKY65127:700–800MHzHighLinearity2WPowerAmplifier SKY65127-21(Pb-freepackage) TW17-D510-001


