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•• Status of Status of the dethe de--randomizer randomizer 
electronics developmentelectronics development

•• Progress on chip design and plansProgress on chip design and plans
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AnalogAnalog derandomizerderandomizer is a unit  performing neuronis a unit  performing neuron--like like 
processing, but in an analog field.processing, but in an analog field.
It is a deadtime free analog unit withIt is a deadtime free analog unit with nn--inputsinputs andand
mm--outputs,outputs, n>m.n>m.
Thus it allows to reduce the number of following ADCs.Thus it allows to reduce the number of following ADCs.

The The derandomizationderandomization procedure implies the skipping of empty channels and  thus procedure implies the skipping of empty channels and  thus 
is indivisibly bound with data is indivisibly bound with data sparcificationsparcification..

Efficient processing of the randomly appearing signals by blocksEfficient processing of the randomly appearing signals by blocks, having a dead , having a dead 
time, needs the choice of a proper architecture.time, needs the choice of a proper architecture.

De-randomizer
(remake of the old slide of 2005)



Status

•• 44 2 2 derandomiserderandomiser prototype in prototype in 
UMC 0.18 um showed functionalityUMC 0.18 um showed functionality

•• 128128 16 one is under development16 one is under development
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Crosspoint switch

Small delay between two signals
(partially overlapped)

Two signals at the same time
(full overlapping)
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Crosspoint switch

4 signals (comparator outputs) 2 crosspoint switch outputs (after amplification)
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Development of the deDevelopment of the de--randomizer 128randomizer 128 1616

A. Klyuev(PhD student), M. Trubetskoy(diploma student)A. Klyuev(PhD student), M. Trubetskoy(diploma student)
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Structure of analog de-randomizer
(remake of the old slide of 2006)
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t t
The choice of de-randomization factor (d) strongly depends on working conditions of the system. Let's 

consider 2 types of working conditions:
A. The most probable event – pulses occur NOT simultaneously, uniformly in all channels and have equal 
duration. The 1st prototype is based on this variant. The FSM for this case exists and can be scaled to other d (128-
>16, 64->40, 59->19, etc. It is better when the number of the channels is divisible by 2 however).
B. The most probable event – many pulses occur simultaneously (T>>∆t). It is really typical for the 
detectors, taking into consideration the cluster nature of their pulses. For this case we have to modernize the 
existing FSM, so it will be able to commutate one channel per clock.

1->1
2->2
3->4(3rd output channel occupied at this time)
4->5
5->6
Etc.
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Two types of considered working conditions
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Structure of new arbitration logic
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Simulation of arbitration logic (RTL model)
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Simulation of arbitration logic (synthesized netlist for UMC 0.18)
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Structure of the last variant of arbitration logic
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Simulation of the last variant arbitration logic (synthesized)



Progress on chip design

•• FamilirizationFamilirization with the with the NN--XYTERXYTER (Simulations of (Simulations of 
critical blocks) (is under study by 2 diploma critical blocks) (is under study by 2 diploma 
students). The test results of Nstudents). The test results of N--XYTER would be XYTER would be 
useful.useful.

•• Development of a new release of Development of a new release of derandomiserderandomiser
electronics (128 electronics (128 16 structure16 structure) (talk of ) (talk of A.KluevA.Kluev))

•• Study aspects of improvements of Study aspects of improvements of radiation radiation 
hardnesshardness (talk of (talk of A.Simakov/V.ShunkovA.Simakov/V.Shunkov))

•• Development of low power Development of low power radrad--tolerant tolerant ADCADC (talk (talk 
of of A.GumeniukA.Gumeniuk))

Main tasks since previous meeting:



Plans

•• Develop the following building blocks and participaDevelop the following building blocks and participa
with them in the UMC 0.18 um MPW run for: with them in the UMC 0.18 um MPW run for: 

the the CBMCBM--XYTERXYTER::
1)ADC1)ADC
2) front2) front--end block end block 

the backthe back--up solution:up solution:
33)128)128 16 16 derandomiserderandomiser
4)4)some some radrad--hard test structures hard test structures 

•• Improve facilities for:Improve facilities for:
chip design and measuringchip design and measuring
radrad--hard testshard tests

We would like to:


	Status of Derandomizer electronics
	Outline
	Status
	Progress on chip design
	Plans


<<
  /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


