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SKY12329-350LF:  GaAs Digital Attenuator
5-Bit, 1 dB LSB 400 MHz–4 GHz 

DATA SHEET

Applications 
lTransceivertransmitautomaticlevelcontrolorreceiveauto-
maticgaincontrolinWiMAX,GSM,CDMA,WCDMA,WLAN,
Bluetooth®,Zigbee®,LandMobileRadioBasestationsor 
TerminalEquipment

lGeneralpurposesignalattenuationintelecommunicationsand
instrumentationapplications

 Features 
lBroadband:400MHz–4GHz
lAttenuationrange:31dB
lLeastsignificantbitattenuation:1dB
lLowinsertionloss:1.2dB@900MHz
lSinglepositivecontrolvoltage:2.7–5.5V
lLowcurrentconsumption:<100µA@5V
lSmallQFN-163x3mmpackagewithexposedpaddle
 lLead(Pb)-freeandRoHS-compliantMSL-1@260°C 
perJEDECJ-STD-020
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Description

TheSKY12329-350LFisamonolithicGaAs,binary-weighted, 
5-bit,singlepositivecontrolvoltagedigitalattenuatorwhich
operatesfrom400MHz–4GHz.Theattenuatorhasaleast 
significantbit(LSB)of1dBandtotalattenuationof31dB.The
twoRFportsarebilateral;eachcanbeusedastheRFinputor
theRFoutput.Thisattenuatorrequiresanexternalsupply 
voltageof2.7–5.5V.

TheSKY12329-350LFiscomprisedof5fixedattenuatorsin
cascade,eachofwhichhavingashuntbypassswitch.Beginning
attheLSB,whichis1dB,eachsucceedingfixedattenuatorpro-
ducestwicetheattenuationoftheprecedingstage.Thestateof
eachbypassswitchiscontrolledbythelogiclevelvoltageapplied
totheassociatedcontrolvoltageinput;alogichighvoltagecloses
theassociatedswitch,thereby

bypassingthatfixedattenuatorstage,andalogiclowopensthe
switchtoforcetheinputsignaltothatstagethroughtheassoci-
atedattenuator.

DCpowerconsumptionisverylow,100µAmaximumwithcon-
trolvoltageandsupplyvoltageof5V.Theswitchcanoperate
overthetemperaturerangeof-40°Cto+85°C.

Anevaluationboardisavailableuponrequest.

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

NEW



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

 February20,2009•SkyworksProprietaryInformation•ProductsandProductInformationareSubjecttoChangeWithoutNotice.•200709Rev.F

DataSheet•SKY12329-350LF

2

 Parameter  Condition Frequency Min. typ. Max. Unit

Switchingcharacteristics     
On/risetime  50/90%or10/90%RF   150  ns
Off/falltime  50/10%or90/10%RF   500  ns

Inputpowerfor1dBcompression VLOW=0V,VHIGH=3V 900MHz  29  dBm
  VLOW=0V,VHIGH=5V 900MHz  31  dBm

Inputthirdorder  Fortwoinputtones.+5dBmeachtone    
intermodulationintercept VLOW=0V,VHIGH=3V 1–4GHz  39  dBm
  VLOW=0V,VHIGH=5V 1–4GHz  41  dBm

Thermalresistance Junctiontopackageterminal   45  °C/W

Supplyvoltage     VHIGH-0.2  VHIGH+0.2 V

Controlvoltage  High   2.7  5.5 V
  Low   -0.2  0.2 V

Controlportcurrent VCTL=VHIGH    15 100 µA
  VCTL=VLOW    5 20 µA

 Parameter  Condition Frequency Min. typ. Max. Unit

Insertionloss    0.4–1.0GHz  1.2 1.6 dB
    1.0–2.0GHz  1.5 1.9 dB
    2.0–3.0GHz  1.8 2.2 dB
    3.0–4.0GHz  2.7 3.1 dB

Attenuationrange      31  dB

Attenuationaccuracy Attenuationreferredtoinsertionloss.  
  Allattenuationstates 0.4–1.0GHz ±(0.35+3%ofattenuation dB 

     settingindB)
  Allattenuationstates 1.0–3.0GHz ±(0.3+3%ofattenuation dB 

     settingindB)
  1–15dBattenuationstates 3.0–4.0GHz ±(0.5+5%ofattenuation dB 

     settingindB)
  16–31dBattenuationstates 3.0–4.0GHz ±(0.6+6%ofattenuation dB 

     settingindB)

Returnloss    0.4–1.0GHz  7  dB
    1.0–4.0GHz  10  dB

Operating Characteristics

VCTL = 0 V/5 V, T = 25 °C, PINPUT = 0 dBm, ZO = 50 W, unless otherwise noted

Electrical Specifications

VCTL = 0 V/5 V, T = 25 °C, PINPUT = 0 dBm, ZO = 50 W, unless otherwise noted



DataSheet•SKY12329-350LF

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

 200709Rev.F•SkyworksProprietaryInformation•ProductsandProductInformationareSubjecttoChangeWithoutNotice.•February20,2009 3

Typical Performance Data

VCTL = 0 V/5 V, T = 25 °C, PINPUT = 0 dBm, ZO = 50 W, unless otherwise noted
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 V1 V2 V3 V4 V5 attenuation

 VHIGH VHIGH VHIGH VHIGH VHIGH Referenceinsertionloss

 VLOW VHIGH VHIGH VHIGH VHIGH 1dB

 VHIGH VLOW VHIGH VHIGH VHIGH 2dB

 VHIGH VHIGH VLOW VHIGH VHIGH 4dB

 VHIGH VHIGH VHIGH VLOW VHIGH 8dB

 VHIGH VHIGH VHIGH VHIGH VLOW 16dB

 VLOW VLOW VLOW VLOW VLOW 31dB

Truth Table

2.7V<VHIGH <5.5V,VS=VHIGH±0.2V,0<VLOW <0.2V.

  Characteristic Value

RFinputpower  33dBmforf>400MHz,
  VCTL=0/8V

Controlvoltagerange -0.2<VC <8V

Operatingtemperaturerange -40°Cto+85°C

Storagetemperaturerange -65°Cto+150°C

Absolute Maximum Ratings

Performanceisguaranteedonlyundertheconditionslistedinthespecificationstableandis
notguaranteedunderthefullrange(s)describedbytheAbsoluteMaximumspecifications.
Exceedinganyoftheabsolutemaximum/minimumspecificationsmayresultinpermanent
damagetothedeviceandwillvoidthewarranty.

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

possible, ESD (Electrostatic Discharge) 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 detection.  

Industry-standard ESD precautions must be employed 

at all times.
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Part No.

Lot Number

Date Code

Y = Calendar Year

WW = Week

S329
XXXX
YWW

Part Marking

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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PinNumber PinName  Description

 1,4–9 GND EquipotentialPoint—Equipotentialpointsfor
controlvoltagesandRFcircuits.Mustbe 
connectedtoPCBgroundvialowestpossible

 2 RF1 RFInput/Output—RFinputoroutputport. 
ADCblockisrequiredforthisport.

 3,10 N/C Noconnection

 11 RF2 RFInput/Output—RFinputoroutputport. 
ADCblockisrequiredforthisport.

 12 V5 ControlVoltage—Controlvoltageinputfor 
16dBweightedbit(MSB)

 13 V4 ControlVoltage—Controlvoltageinputfor 
8dBweightedbit

 14 V3 ControlVoltage—Controlvoltageinputfor 
4dBweightedbit

 15 V2 ControlVoltage—Controlvoltageinputfor 
2dBweightedbit

 16 V1 ControlVoltage—Controlvoltageinputfor 
1dBweightedbit(LSB)

Pin Descriptions
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Pin Out SKY12329-350LF Evaluation Circuit PCB
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SKY12329-350LF Evaluation Circuit

Evaluation Board

TheevaluationboardforSKY12329-350LFallowsthepartto
befullyexercised.Theinsertionlossofthetransmissionlines
betweenJ1–U1andU1–J2canbedeterminedbymeasuringthe
performanceofthecalibrationthroughline,whichcontainstwo
DCblockcapacitors(560pF)inidenticalpositionstotheDC
blockspresentinthemaincircuit.

ThestateoftheSKY12329-350LFiscontrolledbyapplyingthe
appropriatelogiclevelvoltagestoportsV1throughV5,perthe
TruthTable

                            

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

possible, ESD (Electrostatic Discharge) 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 detection.  

Industry-standard ESD precautions must be employed 

at all times.

Component  Description Default

 C1–C4 DCblockingcapacitor 560pF,size0402

 R1 RFblock  10kW,size0402
 R2–R6 Currentlimiting  100W
 U1 SKY12329-350LFGaAsdigitalattenuator

 J1,J2 SMAconnectors

Evaluation Board Components
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ExposedPad

0.008(0.20mm)
SeatingPlane

0.001
(0.02mm)

0.030(0.75mm)
±0.002(0.05mm)

0.118
(3.00mm)

0.118(3.00mm)

Pin1
Indicator

0.059
(1.500mm)

0.059(1.500mm)

0.029
(0.73mm)

0.067(1.70mm)
±0.004(0.10mm)

0.067(1.70mm)
±0.004(0.10mm)

-350 (QFN 3 x 3)

0.60

Detail A

Exposed 

Solder Area

4x Plated

Thru Via

0.25

See Detail A 

16X 1.10

0.25

12X 0.50

Pitch

Metal Gnd Pad 1.70

0.225 X 45°

1.70

Land Pattern
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