ComEuScope 12400 Broduct introduction

The CompuScope 12400 is a 12 bit, 400 MS/s dual channel general-purpose waveform digitizer card for the PCI
Bus.

The CompuScope 12400 represents a new generation of GaGe digitizers and has the advanced features you
would expect from a top performance signal capture card:

e Single-channel maximum sampling speed of 400 MS/s.

e 2 synchronous channels at maximum sampling speed of 200 MS/s.

e Up to a total of 2 billion samples of on-board acquisition memory in a single full-length PCI slot format.

e Data transfer rates from CompuScope memory to PC memory as high as 200 MB/s through Bus Mastering
on a 66 MHz, 32 bit PCI bus.

e 200 MHz bandwidth specification.
e Ease of integration with External Clock In and Out, External Trigger In and Out.

e Ease of system development with Software Development Kits (SDKs) for C/C#, MATLAB, and LabVIEW.
Operation under Visual Basic.NET and LabWindows/CVTI is also possible from the C/C# Software
Development Kit.

e  Pre-Trigger Multiple Record functionality, which help optimize the use of the on-board memory by stacking
data from successive acquisitions.

e A vertical resolution of 12 bits, combined to an accuracy of £+ 0.5% for precise absolute measurements of
fine signal details.

e On-board self-calibration to guarantee consistent accuracy across input ranges and modes of operation.
Self-calibration can be automatic or user-controlled to minimize down time and ensure availability of the
card for measurement in test systems.

e Full-featured front-end, with software control over input ranges, coupling and impedances.

e Excellent frequency response and minimal phase distortion characteristics; designed for optimal cross-
channel synchronization and smooth frequency response that is constant within 1 dB over most of the
available input analog bandwidth.

e Time-stamping acquired records using an on-board 44 bit counter that is clocked by a 66 MHz crystal
oscillator. This is particularly useful in Multiple Record mode. Optionally, the time-stamp counter can use
the sample clock as its reference.

e On-board Phase Lock Loop (PLL) circuitry allows an external 10 MHz clock reference to synchronize the
on-board oscillator to provide the sampling clock signal.
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CompuScope 12400 connectors and headers

CompuScope cards connect to the outside world through connectors, both analog (SMAs or BNCs) and digital
(PCI bus). This section describes these connectors for the CS12400 card.

The connectors and headers on the CS12400 card are shown below:
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Figure 1: Connectors on CS12400

e Channel A BNC connector is the single-ended signal input for Channel 1 on an independent
CompuScope card or the Master card in a Master/Slave multi-card system. Refer to the section on
CompuScope digitizer channel enumeration for more information on channel enumeration in
Master/Slave multi-card systems.

e Channel B BNC connector is the single-ended signal input for Channel 2 on an independent
CompuScope card or the Master card in a Master/Slave multi-card system. Refer to the section on
CompuScope digitizer channel enumeration for more information on channel enumeration in
Master/Slave multi-card systems.

e Clock Input SMA connector is used to input a signal to be used as the sampling clock. This signal is
referred to as the External Clock signal.

e Trigger Input SMA connector is used to input a signal that is used as an External Trigger. External
Trigger is defined exactly as in an oscilloscope. This signal can be used to trigger the system but cannot
be viewed or digitized.

e Clock Output SMA connector is used to supply the clock signal, either from the internal oscillator or
from the External Clock Input, to another module of the test system or experimental setup. The
characteristics of the Output are detailed in the Specifications section.

e Trigger Output SMA connector is used to supply a trigger signal generated by the card to another
module of the test system or experimental setup.

e  Master/Slave connector The Master/Slave connector is located near the top edge of the CS12400 card.

The Master/Slave Timing Module is used to pass all the signals necessary to synchronize Slave
CS12400 cards with the Master. A unique feature of the CS12400 is its ability to automatically
reconfigure itself to Master/Slave or Independent multi-card system simply by adding or removing the
Master/Slave Timing Module.
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CompuScope 12400 frequency response

Designed to satisfy a wide range of applications, it is critical that the CS12400 provides frequency
measurements as precise and reliable as possible over the analog bandwidth of the card.

The CS12400 has a very flat frequency response, minimizing the attenuation or amplification of frequency
components, so that the signals from the BNC connectors to the ADCs are as identical as possible. The paths of
clocking signals to the ADCs are also as similar to one another as possible

The figure below illustrates the actual frequency response of the CS12400 using the following acquisition
parameters. The sampling rate is 200 MS/s. The input range is £500mV with AC input coupling and 50 Q
terminating input impedance.
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Figure 2: Illustration of the frequency response
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CompuScope 12400 throughput & maximum PRF

A number of applications require the CompuScope 12400 to acquire data based on a rapidly occurring trigger
signal. These high Pulse Repeat Frequency (PRF) applications include radio, radar and ultrasound signal
capture.

We have performed extensive repetitive capture benchmarks in Single Record mode. In this mode, the signal is
captured into on-board CompuScope memory and the captured data are transferred through the PCI bus using
PCI bus mastering to PC RAM.

Please note that much higher PRFs will be achieved using CompuScope Multiple Record mode.

The following test results were obtained using a computer configured as follows:
*  Dual Pentium II, 400 MHz processor,
* L[440GX Intel motherboard
* 512 MB RAM
* 20 GB disk drive
*  Windows 2000
* NT File System
* 66 MHz, 32 bit PCI bus
e All slots support bus mastering

The application software used for throughput measurements was CSTest.

The CS12400 was operated using CSTest in both single and dual channel mode for many different capture
depths and the results are plotted as points in the graph below. The PCI transfer rates were calculated from the
linear portion of the curves at high depths.

PCI data transfer rate: 200 MB/s
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Figure 3: Maximum PRF vs. acquisition length

4 CompuScope 12400



	CompuScope 12400
	CompuScope 12400 product introduction

	CompuScope 12400 connectors and headers
	CompuScope 12400 frequency response
	CompuScope 12400 throughput & maximum PRF



<<
  /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
  /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


