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Product description
The SCAN50C400 is a four-channel 5 Gbps

serializer/deserializer transceiver providing an
impressive 40 Gbps full duplex throughput.
Each channel multiplexes four 1.25 Gbps LVDS
serial streams into one 5 Gbps CML signal,
quadrupling the capacity of FR4 backplane
systems. In addition, the support of slower 2.5
and 1.25 Gbps rates allows backward compati-
bility to existing lower capacity sub systems.
Better than 10" bit error rate performance and
a comprehensive suite of test modes make the
SCANS50C400 ideal in high bandwidth, high
reliability applications.
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Features

Quad 5 Gbps SerDes for a total of 40 Gbps
full duplex throughput

Each channel supports 5, 2.5, or
1.25 Gbps rates

Better than 10" bit error rate over FR4
backplanes

At-speed loopback and BIST test modes

Configurable through IEEE P802.3ae
-compliant MDIO interface

On-chip LVDS and CML

terminations

23 x 23 mm BGA package
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Bus LVDS SerDes

Flexible and easy-to-use

DS921LV18 Product description

18-bit, 15 - 66 MHz SerDes (270 - 1188 Mbps payload) The DS92LV18 serializes and deserializes up
to 18 bits over a wide, 15 - 66 MHz clock

range. The extra-wide 18-bit bus allows addi-

D 892 LV1 8 tional information such as parity, frame, sync,

control, status etc signals to be serialized along

Power down with data. Integrated automatic receiver lock
to random data capability allows true “plug &
go” hot insertion capability without the need

§ for special synchronization characters.
Input s
18 Bits 2 Features
-~ * 18-bit parallel bus interface (no external
coding required)
* Wide 15 - 66 MHz clock range
TxCLK l ﬁI'ELI:& * Automatic receiver lock to random darta
imin
: * Transmitter and receiver can be operated
independently
* Relaxed transmitter and receiver clocking
requirements
© * Local and remote loopback modes
g g * Industrial -40° to +85°C temperature range
(T .
Output = g' * Single 3.3V supply
18 Bits = = * 80-lead PQFP package
N
Pricing (1k+ quantities)
* DS92LVI8  $9.95
JLOCK Clock
recovery
RxCLKOUT
Powerdown —

Other selected Bus LVDS SerDes

Part number Bus width Serializers Deserializers Speed

DS92LV16 16 1 1 25 - 80 MHz
SCAN921025 10 1 = 30 - 80 MHz
SCAN921226 10 — 1 30 - 80 MHz
SCAN928028 10 8 — 25 - 66 MHz
SCAN926260 10 — 6 25 - 66 MHz




Applications

Automatic receiver lock to random data Relaxed clocking
Y— 8b/10b Bus LVDS
Receiver SerDes SerDes
. Transmit clock jitter 80 or
Transmitter - tolerance (RMS) 5ps 120 ps
Hot - -
insertion Eggi'}‘r'géﬁgﬁ::";’ £100 | 50000
ook ity PPM PPM
Automatic receiver lock to random data “plug & go” hot Relaxed clocking requirements lower the cost
insertion capability eliminates the need to interrupt data and complexity of clock distribution networks.
traffic with training characters.
Lower overhead
Data acquisition Data processing

A/D DS92LV18 1. DS92LV18 Processin
conversion transmitter receiver rrocessing
A A E

Reference clock Low cost
clock

Low cost Transmit clock
clock

Many applications require the transmission of byte-oriented data plus some extra non-data information such as control,
parity, frame/sync, interrupt, status, etc. Bus LVDS SerDes like the DS92LV18 easily serialize this extra information
along with data.

Data acquisition Data processing
. Bufferinglogic | ... Buffering logic
© = 2 =
A/D sl=|Z g 8b/10b i 8b/10b sl=|= g .
conversion alS&|= = transmitter receiver als g 3 Processing
< = a a
Transmit clock [ [ Reference clock

Other byte-oriented SerDes force the designer to buffer and packetize extra information, increasing logic
overhead and serialization clock rate.



Channel Link SerDes

For wide buses up to 48 bits

DS90CR485/486
6.38 Ghps, 48-bit, 66 - 133 MHz SerDes

DS90CR485 DS90CR486

48 bits 48 hits
data in data out
Clock in Clock out
Pre-emphasis Deskew

Product description

The DS90CR485/486 Channel Link SerDes chipset serializes and deserializes wide LVTTL buses up to 48 bits at
parallel bus clock speeds from 66 to 133 MHz, providing up to 6.38 Gbps data payload throughput.

Features Pricing (1k+ quantities)
* Up to 6.38 Gbps data payload * DS90CR485 $12.90
e Serializes up to 48 bits over wide a 66 - 133 MHz clock * DS90CR486 $12.90

range (no external coding required)

 Programmable transmitter pre-emphasis and DC balance
drives cables up to 10m

¢ Automatic receiver cable deskew
* Low power

* 100-lead TQFP package

Other selected Channel Link SerDes

Part number Bus width Bus speed Max payload
DS90CR481/482 48 65 - 112 MHz 5.37 Gbps
DS90CR483/484 48 33 - 112 MHz 5.37 Gbps
DS90CR287/288A 28 20 - 85 MHz 2.38 Gbps
DS90CR217/218 28 20 - 85 MHz 1.78 Gbps
DS90CR285/286A 21 20 - 66 MHz 1.84 Gbps
DS90CR215/216A 21 20 - 66 MHz 1.38 Gbps




Applications

Supports wide buses

The Channel Link SerDes chipsets act as “virtual ribbon cable” for traditional wide “data+address+control” buses such
as control and processor buses. Having no need for channel alignment or synchronization training patterns, Channel
Link provides an easy and inexpensive solution for moving wide buses from module to module over cable or backplane.

© ©
""s' ——
= Channel L)
Link
SerDes
= =
s ®
B B

Virtual ribbon cable

Channel Link extends wide buses up to 133 MHz over several meters of SCSI-type cable, making data, control, and
clock signals available real time to a remote module. No additional protocol or formatting is required.

Cable performance

Main module Gbps MHz
] 6.384 133
- Remote module
o \\
E - 48 100
= z
2 Channel ch I ® =
g Link T g § 36 15
& g
? 24 50
= 12 25
[
0 0
25m 5m 75m 10m
DS90CR485/6 using 3M™ MDR cable Cable length (m)



Using buffers with FPGAs
World's first LVDS buffer with pre-emphasis

SCAN90CP02 Product description
The SCAN90CP02 is a 1.5 Gbps 2 x 2 LVDS

crosspoint switch with programmable pre-

1.5 Gbps 2x2 Crosspoint with pre-emphasis and JTAG

emphasis to drive lossy cables and backplanes.
The pre-emphasis of each output is individually

SCAN90CP02 pin configurable to one of four levels (off, low,

medium, and high) optimizing performance

over a variety of interconnects.
LVDS in :
= Features

LVDS out . 1.5 Gbps pre channel operation
* Individually configurable off/low/med/high

pre-emphasis outputs

* Non-blocking architecture
e Very low jitter
JTAG bus e IEEE 1149.1 “JTAG” and IEEE 1149.6

“AC-EXTEST” compliant
e Low 70 mA typical power consumption

Select
Select

Pre-emphasis

Pre-emphasi

* Industrial -40° to +85°C temperature range
e Single 3.3V supply
* Tiny 5 x 5 mm 28-lead LLP® package

Pricing (1k+ quantities)
» SCAN90CP02 $4.95

Eye pattern after 10 m of CAT5 cable.

Other selected LVDS buffers

Part number Function Speed Input compatibility Package(s)
DS92001 Single Bus LVDS buffer 400 Mbps LVDS/LVPECL SOIC-8, LLP-8
DS90LV001 Single LVDS buffer 800 Mbps LVDS/LVPECL SOIC-8, LLP-8
DS90CK16 1:6 clock distributor 125 MHz LVDS TSSOP-24
DS90LV110 1:10 clock/data distributor 800 Mbps LVDS TSSOP-28
DS90CP22 2 x 2 Crosspoint switch 800 Mbps LVDS/LVPECL SOIC-16
DS90CP04 4 x 4 Crosspoint switch 2.5 Gbps LVDS/LVPECL LLP-32




Applications

Boost FPGA LVDS signals

The SCAN90CPO02 can be used to boost SPEEd VS. CAT5 cable Iength
speed and distance over cables and backplanes. 1800 SCANSOCP02 Max pre-emphasis
Even without pre-emphasis performance is s o pre-smphasis
impressive. With pre-emphasis, LVDS signal il \\
quality and reach are improved even further. 1800 A VDS ouput
3 1200 \\
SCAN90CP02 < 1000 N
S g0
i — = FPGA LVDS-like outpht \
LVDS in S 600
=
LVDS out 400
- 200
_ 0
W :T 5m 10m 15m
TAG bus - v CATS5 cable length
Reduce stubs Speed vs. stub length
The electrical distance or “stub” between
LVDS I/O and the backplane cause reflections 300
in multidrop and multipoint backplanes, - \ DS92001
robbing performance. Its difficult, however, to
avoid large stubs with large FPGA packages. ~ 200
Using an LVDS-LVDS buffer such as the s
DS92001 or DS90LV001 reduces these stubs, § 150
improving signal quality and maximizing ,‘E?
performance. 100
FPGA LVDS
50
DS92001
"Stub Hider" 0
1 2" 3" 4"

LVDS in —p=——P=— LVDS out Stub length inches)

DS90LV110 10 LVDS outputs

Save FPGA 1/0 resources LVDS input

FPGA LVDS 1/O resources are too valuable to =
waste on duplicate signals. The DS90LV110

makes up to 10 copies of your FPGA LVDS

clock or data signals and distributes the high

quality signals to multiple destinations.

T




For more information

For more information on LVDS products, applications,
samples, etc please visit:

lvds.national.com

For your nearest distributor, visit:
www.national.com/contacts

National’s Worldwide Customer Support Centers

Americas
Email: new.feedback@nsc.com
Phone: 1-800-279-9959

Europe

Fax: +49 (0) 180-530 85 86

Email: europe.support@nsc.com

Phone:
Deutsch  +49 (0) 69 9508 6208
English  +44(0) 87024 02171
Francais +33(0) 1419187 90

Asia Pacific
Email: ap.support@nsc.com

Japan

Fax: 81-3-5639-7507

Email:  jpn.feedback@nsc.com
Phone: 81-3-5639-7560
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All other brands or product names are trademarks or registered trademarks of their respective holders. All rights reserved.

550052-001




<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


