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INDEPENDENT TX AND RX BAUD RATE GENERATOR

1.0 INTRODUCTION
This application note describes the independent TX and RX baud rate generator feature of Exar’s new low 
power and high speed XR16Mxxx single channel UART family. 

2.0 BAUD RATE GENERATOR (BRG)
2.1 PREVIOUS BAUD RATE GENERATOR ON UARTS

The TX and RX of previous generation UARTs share the same baud rate generator, as shown in Figure 1. For 
the same channel, TX and RX always run at the same baud rate. That is, setting up DLL, DLM & DLD registers 
(some UARTs don’t have DLD register) actually decide the data rate for both TX and RX. 

FIGURE 1.  BAUD RATE GENERATOR ON PREVIOUS GENERATION UARTS
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2.2 BAUD RATE GENERATOR FOR M SINGLE CHANNEL UARTS
The XR16Mxxx single channel UART family has the independent baud rate generator feature. Thus, the trans-
mitter and receiver can run at different baud rates (see Figure 2). DLL, DLM and DLD needs to be initialized 
for both TX and RX. 

FIGURE 2.  BAUD RATE GENERATOR FOR M SINGLE CHANNEL FAMILY UARTS
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By default, the TX and RX uses the same BRG. Different BRGs can be enabled by DLD[6]. While initializing, 
DLD[7] selects the BRG that is being configured.

3.0 PROGRAMMING FOR INDEPENDENT TX AND RX BAUD RATE GENERATOR

By setting DLD, XR16Mxxx single channel UART family can operate transmitter (TX) and receiver (RX) in 
different baud rate. The following examples show different set-ups. The first 2 examples use the same baud 
rate generator (BRG) for both TX and RX. Others use different BRGs for TX and RX. 

3.1 TX AND RX BAUD RATES ARE 921.6 KBPS WITH 14.7456 MHZ FREQUENCY 

This example uses the default 16X sampling rate and the default BRG prescaler value 1 for both TX and RX. 

write(LCR, 0xBF);
write(EFR, 0x10);       //EFR[4] = 1 to enable the access of DLD
write(LCR,0x80); 
write(DLD, 0x0);        //TX and RX use same BRG
write(DLL, 0x1);
write(DLM, 0x0);
write(LCR, 0x3);       //Set data format 8 data bit and 1 stop bit

3.2 TX AND RX BAUD RATES ARE 921.6 KBPS WITH 24 MHZ FREQUENCY

This example uses the 8X sampling rate and the default BRG prescaler value 1 for both TX and RX. 

write(LCR, 0xBF);
write(EFR, 0x10);       //EFR[4] = 1 to enable the access of DLD
write(LCR, 0x80); 
write(DLD, 0x14);       //TX and RX use same BRG; Enable 8X mode;Set the fractional baud rate
write(DLL, 0x3);
write(DLM, 0x0);
write(LCR, 0x3);        //Set data format 8 data bit and 1 stop bit
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3.3 TX BAUD RATE IS 921.6 KBPS AND RX BAUD RATE IS 9600 BPS WITH 14.7456 MHZ FREQUENCY

This example sets the 4X sampling rate and the default BRG prescaler value 1 for both TX and RX. 

write(LCR, 0xBF);
write(EFR, 0x10);       //EFR[4] = 1 to enable the access of DLD
write(LCR, 0x80);       
write(DLD, 0x60);      //Select to configure TX baud rate generator; Select 4X sampling rate;
write(DLL, 0x4);        //Set TX baud rate to 921.6 kbps
write(DLM, 0x0);
write(DLD, 0xE0);     //Select to configure RX baud rate generator; Select 4X sampling rate;
write(DLL, 0x80);      //Set RX baud rate to 9600 bps
write(DLM, 0x1);
write(LCR, 0x3);       //Set data format 8 data bit and 1 stop bit

3.4 TX BAUD RATE IS 921.6 KBPS AND RX BAUD RATE IS 9600 BPS WITH 24 MHZ FREQUENCY

This example sets the 4X sampling rate and the BRG prescaler value 4 for both TX and RX. 

write(LCR, 0xBF);
write(EFR, 0x10);       //EFR[4] = 1 to enable the access of DLD
write(LCR, 0x80); 
write(MCR, 0x80);     //Set prescaler to 4
write(DLD, 0x6A);      //Select to configure TX baud rate generator; Select 4X sampling rate;
write(DLL, 0x1);        //Set TX baud rate to 921.6 Kbps
write(DLM, 0x0);
write(DLD, 0xE0);     //Select to configure RX baud rate generator; Select 4X sampling rate;
write(DLL, 0x80);     //Set RX baud rate to 9600 bps
write(DLM, 0x1);
write(LCR, 0x3);       //Set data format 8 data bit and 1 stop bit

3.5 TX BAUD RATE IS 921.6 KBPS AND RX BAUD RATE IS 9600 BPS WITH 14.7456 MHZ FREQUENCY

This example sets the 4X sampling rate  for the TX and 8X sampling rate for the RX while the default BRG 
prescaler value 1 for both TX and RX. 

write(LCR, 0xBF);
write(EFR, 0x10);       //EFR[4] = 1 to enable the access of DLD
write(LCR, 0x80); 
write(DLD, 0x60);      //Select to configure TX baud rate generator; Select 4X sampling rate;
write(DLL, 0x4);         //Set TX baud rate to 921.6 kbps
write(DLM, 0x0);
write(DLD, 0xD0);     //Select to configure RX baud rate generator; Select 4X sampling rate;
write(DLL, 0xC0);     //Set RX baud rate to 9600 bps
write(DLM, 0x0);
write(LCR, 0x3);       //Set data format 8 data bit and 1 stop bit
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4.0 TECHNICAL SUPPORT
For any questions regarding the independent TX and RX baud rate generator (BRG), send email to uarttech-
support@exar.com. 
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NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to 
improve design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any 
circuits described herein, conveys no license under any patent or other right, and makes no representation that 
the circuits are free of patent infringement. Charts and schedules contained here in are only for illustration 
purposes and may vary depending upon a user’s specific application. While the information in this publication 
has been carefully checked; no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the 
failure or malfunction of the product can reasonably be expected to cause failure of the life support system or 
to significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless 
EXAR Corporation receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has 
been minimized; (b) the user assumes all such risks; (c) potential liability of EXAR Corporation is adequately 
protected under the circumstances. 

Copyright 2009 EXAR Corporation

Datasheet April 2009.

Send your UART technical inquiry with technical details to hotline:  uarttechsupport@exar.com.

Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited. 


	Independent TX and RX baud rate generator
	1.0 Introduction
	2.0 Baud Rate generator (BRG)
	2.1 Previous Baud Rate Generator on UARTs

	Figure 1. Baud Rate Generator on Previous Generation UARTs
	2.2 Baud Rate Generator for M Single Channel UARTs

	Figure 2. Baud Rate Generator for M Single Channel Family UARTs
	3.0 Programming for independent TX and RX baud rate generator
	3.1 TX and RX baud rates are 921.6 Kbps with 14.7456 MHz frequency
	3.2 TX and RX baud rates are 921.6 Kbps with 24 MHz frequency
	3.3 TX baud rate is 921.6 Kbps and RX baud rate is 9600 bps with 14.7456 MHz frequency
	3.4 TX baud rate is 921.6 Kbps and RX baud rate is 9600 bps with 24 MHz frequency
	3.5 TX baud rate is 921.6 Kbps and RX baud rate is 9600 bps with 14.7456 MHz frequency

	4.0 Technical Support



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


