Road Rage Labs Datasheet LX-18T-20H-31P

Road Rage LaﬁS

LX-18T-20H-31P LVDS Transmitter Datasheet  Version 1.00

Description:

The LX-18T-20H-31P is designed to take standard Flat Panel Display TTL Level logic
signals and convert them to LVDS for transmission to a Flat Panel Display equipped with
either a Road Rage Labs LVDS Receiver or its own on-board LVDS receiver. Benefits include
longer cable transmission length with reduced EMI emissions. These modules are designed
for minimum size and maximum signal integrity. ROHS versions are available upon request.

These boards are designed to fit onto an existing single board computer that was
designed to drive a TTL display. The LX-18T-20H-31P is outfitted with a standard connector
(Hirose DF9-31 series) that will mate with many existing boards. TTL is adapted to LVDS for
the added benefits that LVDS brings. On the receiving end — Road Rage offers several
standard boards that can take the incoming LVDS signal and turn it back into TTL if you are
driving an older TTL input LCD. Alternately, the LX-18T-20H-31P can drive any flat panel that
uses a standard Single-Channel LVDS interface.

Custom cables for any application are available from Road Rage. Email or call for
configuration options.

FLAT PANEL WITH
CPU BOARD WITH
TTL OUT LVDS OR TTL INPUT

/ CABLE UP TO
3 METER
ROAD RAGE LVDS OPTIONAL ROAD RAGE
TRANSMITTER BOARD LVDS RECEIVER BOARD

Figure 1: Typical System

LX-18T-20H-HR Hirose
LX-18T-20HR-31P | Hirose (ROHS)
LX-18T-20M-31P Molex
LX-18T-20MR-31P | Molex (ROHS)

Table 1: Part Versions

Figure 2: Top View
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Figure 3: Input and Output Connector Pin out

Input Connector (J2)
Description 31pin 1mm SMT
Manufacturer Hirose
Part Number DF9*-31S-1V (32)
Mate Part Number DF9*-31P-1V (32)
Height 4.3mm stack
Output Connector (J1) Optional
Manufacturer Hirose Molex
Description 20 pin 1.25mm SMT 20 pin 1.25mm SMT
Part Number DF14*-20P-1.25H (59) 53780-2070
Mate Part Number DF14-20S-1.25C _ 51146-2000 .
DF14-2628 SCF A (pins) | 50641/50753 (pins)
Height 2.5mm 1.85mm

Table 2: Connector Specification Input and Output
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Figure 4: Board Mechanical - Top View
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Figure 5: Board Mechanical - Stackup
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LX-18T-20-**
Electrical Specifications Min Nom Max Unit
Operating Temp Range -40 85 Deg C
Supply Voltage 3.0 3.3 3.6 Volts
Input High Level 2.0 Volts
Low-Level Input Voltage .08 Volts

Table 3: Electrical Specifications
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Figure 6: Out Jitter Figure 7: Supply Current
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timing requirements

MIN NOM MAX| UNIT

tc Input clock period 13.3 te 324 ns
tw Pulse duration, high-level input clock 0.4tz 0.6tc ns
tt Transition time, input signal 5 ns
tsu Setup time, data, DO — D20 valid before CLKINJ. (see Figure 2) 3 ns
th Hold time, data, DO — D20 valid after CLKIN. (see Figure 2) 1.5 ns

electrical characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIT Input threshold voltage 1.4 A%
VoDl leferr_antlal steady-state output voltage R_=100Q, See Figure 3 247 454 mv
magnitude
Change in the steady-state differential output
AlVopl voltage magnitude between opposite binary 50 my
states
Voc(ss) Steady-state common-mode output voltage Ry =100 Q, See Figure 3 1.125 1.375 %
Voc(ppy  Peak-to-peak common-mode output voltage 80 150 mv
1 Hiohlevel input i y v SN75LVDS84A 20 A
igh-level input curren =
IH g P H ce SNEB5LVDS84AQ 25 "
I Low-level input current ViL=0 +10 UA
Vor =0 —6 +24 mA
los Short-circuit output current O(vn)
Vop=0 —6 +12 mA
loz High-impedance output current Vo =0to Ve +10 UA
Disabled, SN75LVDS84A 15 150 A
Allinputs at GND SNB5LVDS84AQ 5 o] "
Enabled, f=65 MHz 27 35
Rp =100 Q (4 places)
leey Quiescent supply current (average) Gray-scale pattemn - ;
CC(AVG) (see Figure 4) f=75MHz 30 38
mA
Enabled, f=65MHz 28 36
R =100 Q, (4 places)
Worst-case pattern e )
(see Figure 5) f=75MHz 31 39
C) Input capacitance 2 pF

T All typical values are at Voo =33V, Ty = 25°C.

Table 4: Timing and Electrical Spec’s
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switching characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT MAX UNIT
- = ! - -
tdo Delgg time, CLKOUTT to serial bit _02 0.2
position 0
t Delay time, CLKOUTT to serial bit 1 1
d1 position 1 <1 — 0.2 Ztg +02
t Delay time, CLKOUTT to serial bit 2 2
d2 position 2 Tt — 0.2 ?TC +02
t Delay time, CLKOUTT to serial bit te = 15.38 ns (+ 0.2%), 3 3 -
d3 position 3 |Input clock jitter| < 50 psi: See Figure 6 ?tc —-02 ?TC +02 ns
i Delay time, CLKOUTT to serial bit 4 0.2 4, 02
d4 position 4 ?tc — 0. Zte +
Delay time, CLKOUTT to serial bit 5 5
td5 position 5 Zlc — 0.2 ?TC +02
t Delay time, CLKOUTT to serial bit 6 6
d6 position 6 7lc — 0.2 Fte +02
tsko) Output skew, t — %tc -02 02 ns

te = 15.38 ns (+ 0.2%), 27

. |Input clock jitter| < 50 psi: See Figure 6 .

ta7 Delay time, CLKIN. to CLKOUTT ns
te = 13.33 ns - 32.25 ns (£ 0.2%), . 45

|Input clock jitter| < 50 pst, See Figure 6

tc = 15.38 + 0.308 sin (2n500E3t) £ 0.05 ns,
See Figure 7

At, Cycle ti tput clock jitter§ s
clo) Cyeletime, output clock jitte tc = 15.38 + 0.308 sin (2n3E6Y) £ 0.05 ns, P

See Figure 7 121

tyw Pulse duration, high-level output clock %Tc ns

Transition time, differential output voltage i
1t (t or tf) 700 1500 ps
t Enable time, SHTDNT to phase lock (Yn 1 ms
en valid)
ty Disable time, SHTDN to off state 65 -
dis (CLKOUT low) 5.5 ns

T All typical values are at Voo =33V, T = 25°C.
¥ |Input clock jitter| is the magnitude of the change in the input clock period
§Outpui clock jitter is the change in the output clock period from one cycle to the next cycle observed over 15000 cycles.

Table 5: Switching Characteristics
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PARAMETER MEASUREMENT INFORMATION

0 _ YK X4 |
CLKIN / \ /—\—
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Previous Cycle L gh Current Cycle »le
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Figure 1. Typical Load and Shift Sequences
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NOTE A: All input timing is defined at 1.4 V on an input signal with a 10%-t0-90% rise or fall time of less than 5 ns.

Figure 8: Parameter Measurement Information

April - 2006 7 of 7




<<
  /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


