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The Big Deal
•Dualmatchedampliierforpush-pull&
 balancedampliiers
•HighIP2andIP3
•MaybeusedasareplacementtoWJAH22a,b

Product Overview
Mini-CircuitsPHA-22+isadualmatchedwidebandampliierfabricatedusingadvancedE-PHEMTtechnol-
ogy,offeringhighdynamicrange(HighIP3andLowNF)forusein50and75ohmapplications.Exception-
allyhighIP2hasbeendemonstratedinwideband50and75ohmampliiersevaluationboards.Combining
thiswithlownoiseiguretoenableitforuseinexceptionallyhighdynamicrangeampliiers.

Key Features

Dual Matched MMIC Ampliſer PHA-22+

50Ω 0.05to1.5GHz

CASESTYLE:DL1020

Feature Advantages

Broadband CoversCableTVbandandcommunicationbandssuchasCellular,CableTV,PCS,WiMAXetc.

Matchedpairforusein
exceptionallyhighIP2
ampliiers

Typicalgainmatchof0.2dBandphasematchof1.6deg.enablesittobeusedinpush-pullampli-
iers.OutstandingIP2.

HighIP3,upto43dBm
Idealforsuppressingunwantedintermodsinthepresenceofmulticarriers,whichiscommonin
presentdaycommunicationsystems.

LowNoiseFigure:1.8dB
typical

Comparethistothecompetitors,whichisintherangeof4-6dB.Mini-Circuitsampliierimproves
thedynamicrange.

HighP1dB:22dBm
HighP1dBenablestheampliiertooperateinlinearregioninthepresenceofstronginterfering
signals.

a.Suitabilityformodelreplacementwithinaparticularsystemmustbedeterminedbyandissolelytheresponsibilityofthecustomerbasedon,amongotherthings,electricalperformance
 criteria,stimulusconditions,application,compatibilitywithothercomponentsandenvironmentalconditionsandstresses.
b.TheWJpartnumberisusedforidentiicationandcomparisonpurposesonly.
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Product Features
•Twomatchedampliiersinonepackage
•HighIP3,+44dBmat0.8GHzinpush-pullconiguration
•HighIP2,+78dBmat0.8GHzinpush-pullconiguration
•Gain,16dBtyp.at0.8GHz
•P1dB,+22dBmtyp.at0.8GHz
•Lownoiseigure,1.8dBtyp.at0.8GHz
•MaybeusedasreplacementforWJAH22a,b

Typical Applications
•CATV
•FTTH
•Opticalnetworks
•Basestationinfrastructure
•Balancedampliiers
•75Ohmpush-pullandbalancedampliiers

REV.A
M129883
PHA-22+
MCLNY
130416

.05-1.5 GHz

CASESTYLE:DL1020
PRICE:$7.95ea.QTY.(20)

PHA-22+

General Description
PHA-22+isadualmatchedwidebandhighdynamicrangeampliier.Enclosedina6.0x4.9mmMCLPplastic
package.PHA-22+isfabricatedusingE-PHEMT*technologyandisidealforuseinbalancedandpush-pull
ampliiers.

simpliſ ed schematic (each of A1, A2) and pin description

Function Pin Number Description

RFIN,A1 1
RFinputpin.ThispinrequirestheuseofanexternalDCblockingcapacitorchosenforthefrequencyof
operation.(seeApplicationCircuit,Fig2.)

RF-OUTandDC-IN,
A1

8
RFoutputandbiaspin.DCvoltageispresentonthispin;thereforeaDCblockingcapacitorisnecessary
forproperoperation.AnRFchokeisneededtofeedDCbiaswithoutlossofRFsignalduetothebias
connection,asshownin“RecommendedApplicationCircuit”,Fig2

RFIN,A2 4
RFinputpin.ThispinrequirestheuseofanexternalDCblockingcapacitorchosenforthefrequencyof
operation.(seeApplicationCircuit,Fig2.)

RF-OUTandDC-IN,
A2

5
RFoutputandbiaspin.DCvoltageispresentonthispin;thereforeaDCblockingcapacitorisnecessary
forproperoperation.AnRFchokeisneededtofeedDCbiaswithoutlossofRFsignalduetothebias
connection,asshownin“RecommendedApplicationCircuit”,Fig2

GND 2,3,6,7&paddle
Connectionstoground.Useviaholesasshownin“SuggestedLayoutforPCBDesign”toreduceground
pathinductanceforbestperformance.

*EnhancementmodepseudomorphicHighElectronMobilityTransistor.

a.Suitabilityformodelreplacementwithinaparticularsystemmustbedeterminedbyandissolelytheresponsibilityofthecustomerbasedon,amongotherthings,electricalperformance
 criteria,stimulusconditions,application,compatibilitywithothercomponentsandenvironmentalconditionsandstresses.
b.TheWJpartnumberisusedforidentiicationandcomparisonpurposesonly.
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+RoHS Compliant
The +Suffix identifies RoHS Compliance. See our web site 

for RoHS Compliance methodologies and qualifications
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Electrical Speciſcations1 at 25°C, Zo=50Ω and Device Voltage 5V, unless noted 
(Speciſcations (other than Matching or where deſned as push-pull) are for each of the two matched ampliſers in the package)

PHA-22+

Parameter Ratings

OperatingTemperature(5) -40°Cto85°C

StorageTemperature -55°Cto150°C

OperatingCurrentat5V(6) 200mA

PowerDissipation(6) 1000mW

InputPower(CW) +24

DCVoltage(pads5,8) 6V

Absolute Maximum Ratings (4)

Parameter Condition (GHz) Min. Typ. Max. Units

FrequencyRange 0.05 1.5 GHz

Gain

0.05 17.7

dB0.8 14.5 16.1 17.7

1.5 15.4

InputReturnLoss

0.05 11.3

dB0.8 17.0

1.5 11.7

OutputReturnLoss

0.05 14.1

dB0.8 18.8

1.5 13.1

OutputPower@1dBcompression(2)                                                    

0.05 22.4

dBm0.8 22.5

1.5 22.5

OutputIP3(6)                                                          

0.05 41.4

dBm0.8 37.0 41.5

1.5 42.9

NoiseFigure

0.05 1.8

dB0.8 1.8

1.5 2.0

MatchingbetweenA1,A2

AmplitudeUnbalance

0.05 0.11

dB0.8 0.12 0.6

1.5 0.22

PhaseUnbalance

0.05 0.3

deg.0.8 1.0 5.0

1.5 1.6

DeviceOperatingVoltage 4.8 5.0 5.2 V

DeviceOperatingCurrent(eachampliier) 110 146 180 mA

DeviceCurrentVariationvs.Temperature 23 µA/°C

DeviceCurrentVariationvsVoltage 0.053 mA/mV

ThermalResistance,junction-to-groundlead(7) 34 °C/W

Notes:
(1)MeasuredonMini-CircuitsTestBoardTB-561-22+(characterizationtestcircuit,Fig1a.
(2) CurrentincreasesatP1dB
(3) Measuredonevaluationboards(push-pullampliiers)TB-566-50+(50Ω)and
 TB-566-75+(75Ω). SeeCharacterizationTestCircuit(Fig.1b)        
(4) Permanentdamagemayoccurifanyoftheselimitsareexceeded. 
 Theseratingsarenotintendedforcontinuousnormaloperation.
(5) Deinedwithreferencetogroundpadtemperature.
(6) Persingleendedampliier
(7) Θjc=JunctionTemperature-85°C
VoltageXsumofcurrentinA1&A2
 

Push-Pull Ampliſer Typical Performance (3)

Frequency

(GHZ)

TB-566-75+ (75š) TB-566-50+  ( 50š)

Gain 

(dB)

Output IP3

 (dBm)

Output IP2

 (dBm)

Gain

 (dB)

Output IP3

 (dBm)

Output IP2 

(dBm)

0.05 14.2 45.0 79.0 15.2 45.0 82.0
0.25 13.7 43.0 79.0 13.8 45.0 84.0
0.45 14.0 42.0 81.0 13.8 44.0 81.0
0.85 14.1 43.0 72.0 13.0 44.0 76.0
1.20 13.8 40.6 78.0 12.0 43.0 72.0
1.30 13.5 40.3 78.0 -- -- --
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Fig 1a.BlockDiagramofTestCircuitusedforcharacterization.(DUT
testedinMini-CircuitsTestboardTB-561-22+,exceptforIP2)Gain,
Returnloss,Outputpowerat1dBcompression(P1dB),outputIP3
(OIP3)andnoiseiguremeasuredusingAgilent’sN5242APNA-X
microwavenetworkanalyzer.

Conditions:

1.GainandReturnloss:Pin=-25dBm
2.OutputIP3(OIP3):Twotones,spaced1MHzapart,5dBm/toneat
output.

Characterization Test Circuit

PHA-22+

Vs

Vs

Vd

Vd

Test Board

TB-561-22+

Recommended Application Circuit 

Fig 2.   RecommendedApplicationCircuit.
 RefertofollowingMini-CircuitsEvaluationBoardsforpartslist.
 50Ω:TB-566-50+
 75Ω:TB-566-75+
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Mini-Circuits
Evaluation Boards (Push-Pull Ampli�ers)

(PHA-22+ inside)
50Ω: TB-566-50-11+
75Ω: TB-566-75-11+

Fig 1b.BlockDiagramofTestSetupusedforcharacterizationofGain,
IP2,IP3.MeasuredusingAgilent’ssignalgeneratorsE8527Dand
SpectrumanalyzerN9020A.

Conditions:

1.Twotones,spaced1MHzapart,5dBm/toneatoutput.IP2ismea-
suredatthesumfrequencyofthetones.
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Performance Data

DataTable

SweptGraphs

S-Parameter(S2PFiles)DataSet(.zipile)

Case Style
DL1020Plastic package, exposed paddle 
lead ſnish: tin/silver/nickel

Tape & Reel F68

Standard quantities available on reel 7Œ reels with 20, 50, 100, 200, 500 or 1K devices

Suggested Layout for PCB Design PL-322

Evaluation Board
TB-566-50+ (50Ω, 0.05-1.2 GHz)

TB-566-75+ (75Ω, 0.05-1.3 GHz)

Environmental Ratings ENV08T2

Product Marking

PHA-22+

MCL
PHA

indexoverpin1

ESD Rating

Visual
Inspection

ElectricalTest SAMAnalysis

Relow3cycles,
260°C

Soak
85°C/85RH
168hours

Bakeat125°C,
24hours

Visual
Inspection

ElectricalTest SAMAnalysis

Start

MSL Test Flow Chart

HumanBodyModel(HBM):Class1A(250to<500V)inaccordancewithANSI/ESDSTM5.1-2001
MachineModel(MM):ClassM1(<100V)inaccordancewithANSI/ESDSTM5.2-1999;passes25V

MSL Rating
MoistureSensitivity:MSL1inaccordancewithIPC/JEDECJ-STD-020D

Additional Detailed Technical Information 
additional information is available on our dash board.  To access this information click here

http://www.minicircuits.com/pcb/WTB-566-50+_P02.pdf
http://www.minicircuits.com/pcb/WTB-566-75+_P02.pdf
http://www.minicircuits.com/MCLStore/ModelSearch?model=PHA-22%2B

