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Outline

- Building blocks for FEE available as IP-cells of  TU KL

- Proposed flexible PreAmp-Filter-ADC chip;                                  
some considerations

- Motivation for a scaleable Low Power ADC up to 100MS/s   
(continued by the presentation of D. Muthers)

- Motivation for low jitter Clock and data recovery units
(continued by the presentation of S. Tontisirin)

- Summary
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Low Power LVDS Tx/Rx Testchip 0.12µm CMOS
(including different 4/8/16 Bit I/O- banks)

• Vdd_Core: 1.5V
• Vdd_I/O: 3.3V

• Transmitter
Vdd: 1.5V
Idd: 3.4 mA
Vcom: 1.2V
Vout,diff: 320mV
Nom. Data rate: 
625 Mb/s

• Receiver
Vdd: 3.3V/1.5V
Idd: 35µA/12µA
Nom. Data rate: 
625 Mb/s
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High Speed CML/LVDS Transceiver 0.12µm CMOS
(including Pre-Emphasis Feature)

• Vdd_core: 1.2V
• Vdd_I/O: 2.5V

• CML Tx
Vdd: 1.2V
Idd: 18 mA
Vout,diff: 400mV
Data rate: 2.5 Gbps

• CML Rx
Vdd: 1.2V
Idd: 3 mA
Data rate: 2.5 Gbps
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2.5 Gbit/s Transceiver Testchip 0.18µm CMOS
(east side shown, including LVDS I/O, 8b/10b Encoder, Frequency

Synthesizer, Serializer, CML Transceiver, and Laser Driver) 

• Vdd_core: 1.8
• Vdd_I/O: 3.3V

• Frequency Synthesizer
(PLL based, F-ref x 5)

Vdd: 1.2V
Idd: 20 mA
Fout-max. : 1.33 GHz.
Fout-min. : 310 MHz.

• Serializer 10:1
(half-rate clock)

Vdd: 1.2V
Idd: 15 mA
Data rate: 2.5 Gbit/s
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SerDes&Optical Transceiver (2.5 Gbit/s)
Analog/ HighSpeed Electronics of „OASE“ Chip
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Proposed PASA and dual range ADC
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Some Signal Checks with the ALICE drift chamber measured
directly at an unloaded Readout Pad using a Wideband Probe and cosmic ray
events

Goal is to estimate the PASA requirements and to demonstrate the advantage of 
differential probing
Pad capacitance 15 to 20 pF

Unity Probe gain

Shunt impedance 3 MOhm/ 2pF

3 dB Bandwidth of probe is 900 MHz; 4G samples/s Scope
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Unfiltered Signal at Readout Pad (900 MHz bandwidth)

Hor.: 50 µs/div ver.: 10mV/div
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Unfiltered Signal at Readout Pad (900 MHz bandwidth)

Hor.: 1 µs/div ver.: 10mV/div
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Filtered Signal at Readout Pad (green lowpass; magenta highpass)

Hor.: 5 µs/div ver.: 10mV/div
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Active Anti-aliasing Filter
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Summary
- Several Building Blocks have been verified in Silicon ready for Re-Use in Fair FEE Systems: 
Low Power LVDS/CML I/O-cells; Gigabit SerDes; Optical line driver/receiver cells; Low
Power 10 bit/10MS/s ADC-cells

- A field programmable Preamplifier-Filter-ADC Chip is proposed, featuring flexibility of filter
parameters, ADC resolution and sampling rate.

- Differential inputs of the PreAmp are foreseen to reduce pick up noise of  large detector
arrangements. This could be a dominant contribution compared to thermal noise.

- High order lowpass Gm/C- filter can provide a wide range of parameter settings according to 
the reqired sigmal bandwidth of the detector.

- Dual Range ADC is an option; programmable resolution and sampling rate is a goal in 
accordance with power scaling.

- First Silicon of a flexible 12bit 70 MS/s Low Power ADC has been verified on the latest 0.18 
µm test chip (presented by D. Muthers)

- Novel Clock and Darta Recovery Units suited for clock distribution of  FEE boards have been
demonstrated on the latest 0.18 µm test chip (presented by S. Tontisirin)

R. Tielert, TU Kaiserslautern, 12.10.05


	Building Blocks for FEE(as supported by TU KL)
	Low Power LVDS Tx/Rx Testchip 0.12µm CMOS(including different 4/8/16 Bit I/O- banks)


<<
  /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


