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MAX2769C- FCEN Configuration 

User Guide 
UG6379; Rev 0; 12/16 

 

Scope 
This document enables the user to configure the center frequency of the IF filter in the MAX2769C. It 
explains the register settings of FCEN, FCENX, FBW, and DRVCFG that are required for a specific 
application. 

Introduction 
The MAX2769C is a global navigation satellite system (GNSS) receiver covering GPS, GLONASS, 
Galileo, and BeiDou navigation satellite systems on a single chip. This single-conversion GNSS receiver 
is designed to provide high performance for industrial applications, and a wide range of consumer 
applications, including mobile handsets.  

Filtering at IF is important as it limits the noise bandwidth and improves sensitivity while reducing 
interference. The MAX2769C's IF filtering is highly flexible. The Butterworth IF filter can be configured 
either as 3rd or 5th order, and bandpass or low pass as the application dictates. The center frequency is 
also programmable to match the selected IF. In bandpass mode, the (double-sided) 3dB bandwidths can 
be set to 2.5MHz, 4.2MHz or 9.66MHz. These bandwidths can also be used in low-pass mode. In low-
pass mode, there is also the option of setting the double-sided filter bandwidth to 18MHz. Users can 
choose a design that optimizes performance for their application.  

Understanding IF-Filter Center Frequency and Bandwidth 
FCEN is the center frequency of the IF filter when it is configured in bandpass mode and is dependent 
on the configured bandwidth, which is configured with the FBW bits.  

The FCEN setting is a 7-bit control word out of which 6 bits can be controlled through configuration 
register 1 and the 7th bit (FCENMSB) can be controlled through the TEST MODE 2 register LSB bit.  

When calculating the center frequency of the IF filter, the FCEN bits set in the GUI need to be flipped, 
meaning the order of the bits is reversed. In other words, the most significant bit of the word before 
flipping is the least significant bit after flipping. This means the FCENMSB bit is actually the LSB for 
center-frequency setting when the bits are flipped. Because of this the FCENMSB bit only slightly 
changes the center frequency of the IF filter. This is clearly explained in the following pages of the 
document. 
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The IF filter center frequency calculation is dependent on the FBW setting. 

If FBW = 00, which corresponds to 2.5 MHz BW, the center frequency of the IF filter can be calculated 
as below: 

FCENTER  = �
(128− FCENFLIPPED)

2 �× 0.195MHz 

 

If FBW = 10, which corresponds to 4.2 MHz BW, the center frequency of the IF filter can be calculated 
as below: 

FCENTER  = �
(128− FCENFLIPPED)

2 �× 0.355MHz 

 

Similarly, if FBW = 01, which corresponds to 9.66 MHz BW, the center frequency of the IF filter can be 
calculated as below: 

FCENTER  = �
(128− FCENFLIPPED)

2 �× 0.66MHz 

where:  

FCENTER = Center frequency of the IF filter 

FCENFLIPPED = Flipped bits’ decimal value 

Example: 

When FCEN is 001101 and FCENMSB is 0, the FCEN control word is 0001101. 

When the FCEN bits are flipped, the control word becomes 1011000 or 88 decimal. 

When FBW = 00, the center frequency of the filter can be calculated as below: 

FCENTER  = �
(128− 88)

2 �× 0.195MHz = 20 × 0.195MHz = 3.9MHz 

When FBW = 10, the center frequency of the filter can be calculated as below: 

FCENTER  = �(128−88)
2

�× 0.355MHz = 20 × 0.355MHz = 7.1MHz  

When FBW = 01, the center frequency of the filter can be calculated as below: 

FCENTER  = �
(128 − 88)

2 �× 0.66MHz = 20 × 0.66MHz = 13.2MHz 

Note: These equations give the approximate center frequency. The actual center frequency can be 
slightly different from the calculated value. The setting that gives the closest center frequency to the 
target value should be determined experimentally. The calculated value gives a good starting point. 
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Configuration Procedure 
FCEN is tested by configuring the analog outputs from MAX2769C (ADC Bypass mode) by setting bits 
DRVCFG to 1X in the Config 2 register. See the table below for available options. 

DRVCFG (CONFIGURATION 2 
REGISTER) 

OUTPUT DRIVER 
CONFIGURATION  

00 CMOS Logic 

01 Reserved 

1X 
Analog Outputs  

(ADC Bypass Mode) 

The FCENX setting is used to configure the filter for low-pass or bandpass mode. See the table below. 

FCENX (CONFIGURATION 1 
REGISTER) FILTER MODE 

0 Low Pass 

1 Complex Bandpass 

When FCENX is 1, Bandpass mode 

When FCEN is 001101, if the FBW setting is 00 (2.5 MHz bandwidth), the center frequency of the IF 
filter is 3.9MHz. If the value of the LSB in the Test Mode 2 register (FCENMSB) is 1, the center frequency 
slightly changes by around 150kHz to 200kHz to the negative side. This means if the center frequency 
is 3.9MHz with the FCENMSB bit having a value of 0, setting the FCENMSB bit to 1 shifts the center 
frequency to 3.75MHz. 

When FCEN is 001101, if the FBW setting is 10 (4.0 MHz bandwidth), the center frequency of the IF filter 
is 7.1MHz. 

Similarly, when FCEN is 001101, if the FBW setting is 01 (9.66 MHz bandwidth), the center frequency of 
the IF filter is 13.2MHz. 

Refer to the screenshots below for various configurations: 

FCEN IS 001101 
IF FILTER CENTER 

FREQUENCY (MHz) 

FBW: 00 (2.5MHz) 3.9 

FBW: 10 (4.2MHz) 7.1 

FBW: 01 (9.66MHz) 13.2 
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Figure 1. IF filter Center Frequency = 3.9MHz when FCEN is 001101, FBW is 00, and FCENMSB is 0 in Test 
Mode 2 register. 

 

Figure 2. IF filter Center Frequency = 7.1MHz when FCEN is 001101, FBW is 10, and FCENMSB is 0 in Test Mode 
2 register. 
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Figure 3. IF filter Center Frequency = 13.2MHz when FCEN is 001101, FBW is 01, and FCENMSB is 0 in Test 
Mode 2 register.  

When FCENX is 0, Low-Pass Mode 

In low-pass mode, the filter responses are centered on DC. For low-pass filters, it is traditional to refer 
to the single-sided bandwidth, in which case the filter bandwidths are simply divided by two. When 
FBW is 11, the filter bandwidth is the maximum possible (9MHz single-sided). The 9MHz filter setting 
can be used in low-pass mode only.  

Note: The below screenshots are without carrier and are meant to show the IF-filter frequency 
response by shaping of the noise. Ignore the DC signal from the Spectrum Analyzer. 

 

Figure 4. FBW is 00 (1.25MHz). 
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Figure 5. FBW is 10 (2.1MHz). 

 

Figure 6. FBW is 01 (4.83MHz). 
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Figure 7. FBW is 11 (9MHz, preferred in Zero-IF mode). 

 


	MAX2769C- FCEN Configuration
	User Guide
	UG6379; Rev 0; 12/16


<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /LeaveColorUnchanged
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 300
  /ColorSettingsFile ()
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


