SUF-8533

DC to 12GHz, CASCADABLE pHEMT MMIC
AMPLIFIER

Package: QFN, 16-Pin, 3mmx3mm
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Product Description

RFMD’s SUF-8533 is a monolithically matched high IP3 broadband pHEMT
MMIC amplifier covering DC to 12GHz. This pHEMT FET based amplifier
uses a self-bias Darlington topology featuring a gain and temperature
compensating active bias network that operates from a single 5V supply.
It offers efficiency, cascadable performance in a compact 3mmx3mm
Ceramic QFN package. It is well suited for RF, LO, and IF driver applica-
tions.
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Features

= Broadband Performance

= Gain=15.4dB at 3GHz

m P14g=16.7dBm at 3GHz

= Low-Noise, Efficient Gain Block

= 5V Single Supply Operation

= Low Gain Variation versus Tem-
perature

Applications

= Broadband Communications

» Test Instrumentation

= Military and Space

= LO and IF Mixer Applications

= High IP5 RF Driver Applications

Parameter Condition
Typ.
Frequency of Operation DC 12.0 GHz
Small Signal Power Gain, Gp 15.4 dB Freq=3GHz
14.6 dB Freq=6GHz
11.7 dB Freq=10GHz
Output Power at 1dB Compression 16.7 dBm Freq=3GHz
16.8 dBm Freq=6GHz
14.6 dBm Freq=10GHz
Output Third Order Intercept Point 27.1 dBm Freq=3GHz
25.7 dBm Freq=6GHz
235 dBm Freq=10GHz
Input Return Loss 10.7 dB Freq=3GHz
Output Return Loss 223 dB 18W resistor between Vp and Vpp, Freq=3GHz
Device Operating Voltage 4.0 Vv
Current 58 mA
Noise Figure, NF 4.0 dB Freq=3GHz
Thermal Resistance 159 °C/W Junction to backside

Test Conditions: Zo =50, Vs =5V, Ip=58mMA, Rpjas=18.0€2, T=25°C, OIP3 Tone Spacing=1MHz with Poyr/1ong =0dBm. Circuit board data with bias tees.
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SUF-8533

Absolute Maximum Ratings

Preliminary  RFMD m

Parameter Rating Unit
Total Current (Ip) 90 mA
Device Voltage (Vp) 5.5 "
Power Dissipation 495 mwW
RF Input Power +20 dBm
Storage Temperature Range -65 to +150 °C
Operating Temperature Range (T|) -40 to +85 °C
Operating Junction Temperature (T)) +150 °C

Operation of this device beyond any one of these limits may cause permanent dam-
age. For reliable continuous operation, the device voltage and current must not
exceed the maximum operating values specified in the table on page one.

Bias Conditions should also satisfy the following
IpVp<(T;-Ty)/ Ry, j- and T, =Backside of die

expression:

rfmd.com

AN

Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the device may reduce device reliability. Specified typical perfor-
mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.

Caution! ESD sensitive device.

RoHS status based on EUDirective 2002/95/EC (at time of this document revision).

The information in this publication is believed to be accurate and reliable. However, no
responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
infringement of patents, or other rights of third parties, resulting from its use. No
license is granted by implication or otherwise under any patent or patent rights of
RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.

Typical Performance (Circuit Board with Bias Tees) Vg=5V, Rg|ps=18.0Q2, T=25°C, Z=50Q

Parameter Units | 500MHz | 1.5GHz | 3.5GHz | 6.5GHz | 9.5GHz | 12GHz
Small Signal Gain dB 16.2 16.0 15.1 14.5 11.8 10.9
Output 3rd Order Intercept Point (see note 1) dBm 28.7 28.1 26.3 25.2 23.5 23.5
Output Power at 1dB Compression dBm 17.3 17.1 16.3 16.3 14.5 13.4
Input Return Loss dB 25.3 16.7 10.3 17.9 8.4 11.7
Output Return Loss dB 41.6 23.6 16.8 13.7 11.2 13.9
Reverse Isolation dB 22.0 221 22.4 22.0 22.9 22.8
Noise Figure dB 4.6 3.6 4.0 4.2 4.8 4.8
Note 1: 0dBm/tone, 1MHz tone spacing
vivive.DataSheet4U.com
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Typical Performance (Probe Data with Bias Tees) Vg=5V, [p=58mA, Rgjas=18.0Q
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Typical Performance (Probe Data with Bias Tees) Vg=5V, [p=58mA, Rgjas=18.0Q2
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Pin Function Description
2 RF IN This pad is DC coupled and matched to 50Q. An external DC block is required.
11 RF OUT/BIAS | This pad is DC coupled and matched to 50€2. DC bias is applied through this pad.
Pkg GND Package bottom must be connected to RF/DC ground.
Bottom
otes:

1. All dimensions in millimeters.
2. Backside is ground.

Package Dimensions
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PCB Stencil Drawing

A=0.27 x 0.40 (mm) Typ.
B =0.40 x 0.27 (mm) Typ.
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SUF-8533 Preliminary

Device Assembly
+5V

I Bypass

RF Choke

50 Q |} I [ 50 Q
DC Block DC Block

Ordering Information
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Part Number Description Devices/Container
SUF-8533 QFN, 16-Pin, 3mmx3mm
SUF-8533PCBA-410 Evaluation Board

6 of 6

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com.

wwwe.DataSheetdl.com

EDS-106168 Rev A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


