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Requirements for the CBM ToF

• Very high time resolution < 25ps  
• Double hit resolution < 5ns 
• Event rate up to 50 kHz per channel
• Capability to measure time over threshold• Capability to measure time over threshold
• Low power consumption with less than 30 mW per channel
• Number of Channels: ~ 65.000
• Triggerless operation: 

• Each event combined with a timestamp
• Epoche event on timestamp counter overflow• Epoche event on timestamp counter overflow

• Timestamp counter of all chips has to run synchronously
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Testchip for a DLL Based Time Core

• Closed regulation loop
• Self calibration to compensate p

temperature and process variations
• Intrinsic resolution is determined by 

the delay of a basic cell :the delay of  a basic cell :  

• TBin = TClk / N
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Testchip for a DLL Based Time Core

• Closed regulation loop
• Self calibration to compensate Loop Filter

Phase Detector Charge Pump

p
temperature and process variations

• Intrinsic resolution is determined by 
the delay of a basic cell :

870µm 210µm

Ref Clk the delay of  a basic cell :  
• TBin = TClk / N

m

Delay Chain

Ref Clk
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Measurements and Results DANTE

• Results : 
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GET4 Prototype

• Full size prototype with 4 channels• Full size prototype with 4 channels
• UMC 180nm process
• 1P6M layery
• 3200µm x 3200µm, 64 Bondpads
• Submitted in Oct. 2008
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Schematic Overview of GET4 Prototype
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GET4 Layout

Clock Distribution
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GET4 Prototype PCB

Bottom side view Top side viewTop side  view
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Serial Data Transmission

• External Data Clock
• For 50 kHz/Ch event rate• For 50 kHz/Ch event rate 
• => Min. Data Rate 10.5 MBit/s
• Maximum Data Rate 312 MBit/s

• Asynchronous Data format
• 1 Start Bit (Low)1 Start Bit (Low)
• 24 Data Bits
• 1 Stop Bit (High)

P it• no Parity

• LVDS Clock input
• LVDS Serial Data Output
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Event Format
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Timestamp Synchronization

• External Sync signal
• Synchronization on next leading edge of clock after leading edgeSynchronization on next leading edge of clock after leading edge            

of Sync signal
• Flagging of Epoche and Sync events
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Measurements and Results GET4

Cl k 156 25MH

Vctrl vs. Frequence
GET4 V1.0 @ 1.8V core
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• Power consumption:
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Next Steps

• Upgrading of Linearity       
=> Improve the Resolutionp

• Slow control, etc.
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Thanks......

f tt ti• ...................... for your attention

Harald Deppe EE- ASIC
Holger Flemming


