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General Description

Features

Functional Diagram

Chip Integrates Directly into MIC Designs

30 dB of Carrier Suppression

Direct Modulation in the 1.8 - 5.2 GHz Band

Functions also as a Phase Detector

Electrical Specifi cations,  TA = +25° C, 5 mA Bias Current

Typical Applications
The HMC135 is suitable for:

• Wireless Local Loop

• LMDS & VSAT

• Point-to-Point Radios

• Test Equipment

The HMC135 Bi-Phase Modulator is designed to 
phase-modulate an RF signal into reference and 
180 degree states. Device input is at the RF port and 
output is at the LO port. The polarity of the bias current 
at the control port (IF port) defi nes the phase states. 
Excellent amplitude and phase balance provided 
by closely matched monolithic balun and diode 
circuits delivers 30 dB of carrier suppression in a tiny 
monolithic chip.

The device also functions as a demodulator or phase 
comparator. As a demodulator, data emerges at the 
control port when a modulated signal at the RF port 
is compared to a reference signal at the LO port. 
As a phase comparator, the phase angle between 
two signals applied to the RF and LO ports is 
represented by an analog voltage at the control port. 
Except for carrier suppression, the data presented 
here was measured under static conditions in which 
a DC bias current (nominally 5 mA) is applied to the 
control port. 

Parameter Min. Typ. Max. Units

Frequency Band 1.8 - 5.2 GHz

Insertion Loss 9 11 dB

Return Loss, RF and LO Ports 2.5 3.0 dB

Amplitude Balance 0.2 0.5 dB

Phase Balance 2.5 5.0 Deg

Carrier Suppression  (When driven with a 1  MHz square wave, 1.4 Vp-p) 25 30 dBc

Input Power for 1 dB Compression 0 8 dBm

Third Order Intercept, Input 5 10 dBm

Second Order Intercept, Input 15 30 dBm

Bias Current (Bias current forward biases internal Schottky diodes providing approximately 0.6 V 
at the control port).

2 5 10 mA
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Insertion Loss Amplitude Balance

Phase Balance Carrier Suppression *

* (For 1.4 Vp-p Square Wave Modulation at 1 MHz)
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Compression vs Frequency * Compression vs Bias at 4 GHz

Third Order Intercept vs Frequency * Third Order Intercept vs Bias at 4 GHz

Suggested TTL Driver for a Bi-Phase Modulator

Notes
 1. VAAlternates Between
   + 2.4 Vdc                                         

     ± IA = 2.4 - 0.6 = ± 5 mA
    360 Ohm

2. HCT04 and HC04 are QMOS HEX  
Inverters.

*R1 =300 to 620 ± 2% Select R1 To   
Supply ±3 to ±6 mA to the IF Port. 

* (For 5 mA Bias Current)
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Outline Drawing

NOTES:

1. ALL DIMENSIONS ARE IN INCHES [MM].

2. TYPICAL BOND PAD IS .004” SQUARE.

3. BOND PAD SPACING IS .006” CENTER TO CENTER.

4. BACKSIDE METALIZATION: GOLD.

5. BACKSIDE METAL IS GROUND.

6. BOND PAD METALIZATION: GOLD.

7. CONNECTION NOT REQUIRED FOR UNLABELED BOND PADS.

Die Packaging Information [1]

Standard Alternate

WP-3 [2]

[1] Refer to the “Packaging Information” section for die 
packaging dimensions.
[2] For alternate packaging information contact Hittite 
Microwave Corporation.

HMC135
GaAs MMIC BI-PHASE

MODULATOR, 1.8 - 5.2 GHz  

v02.0304



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


