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Belle II DAQ: Got fiber?
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Belle II Trigger Strategy
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Unified Readout for Belle II

Belle2link protocol

•At full luminosity, the data rate is 900 MB/sec. 
•A high performance DAQ system is  being 
d i d b KEK d IHEP B ijiBelle2link protocol designed by KEK and IHEP Beijing

Interface
cards

Pi li d R d tPipelined Readout
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36 HSLB FINESSE

Scint. KLM Readout 

112+32 DAQ fiber 
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(TARGET) ASICs
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programming/ 

Trigger is common 
with RPC/barrel :
Use a common
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timing/trigger
Use a common 
merge boardPre‐amp Production

Complete by end of JFY



Technical Status: back‐end (1)
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Upgraded for
Belle II

• COPPER (COmmon Pipelined Platform for Electronics Readout)

Trigger input

• COPPER (COmmon Pipelined Platform for Electronics Readout)

• Used in Belle, J-PARC experiments

•FINESSE (Front-end Instrumentation Entity for Subdetector Specific Electronics)
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N SS  ( o t e d st u e tat o  t ty o  Subdetecto Spec c ect o cs)
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Technical Status: back‐end (2)
Belle2link

11



Technical Status: Trigger

Trigger time‐stamping same as iTOP

A wide variety of established 
FPGA‐based TDCs with few ns 
resolution

Trigger 1-shot Width Adjust
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Trigger/Timing Distribution (FTSW)
From Nakao‐san’s documentation:
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Trigger/Timing Distribution (FTSW)
From Nakao‐san’s documentation:
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Belle II Throughput
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Fixed by proposed layout



Overview of KLM Crate Utilization
Belle Crate Configuration shown

Plan is to re‐use locations, but with the 
following changes:following changes:

1) All endcap 6U crates are removed
2) 8 new 9U (COPPER) crates for endcap are ) ( ) p

installed (4x each end, 2x each door)
3) 4 new 9U (COPPER) crates for barrel scint

are installed (BF4, BF0, BB4, BB0)
4) ARICH and TOP FTSW located in 8 crates 

(BF0 .. BF7) and (BB0 .. BB7) respectively
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Forward
E d (S i till t ) KLMEndcap (Scintillator) KLM

19



Backward
E d (S i till t ) KLMEndcap (Scintillator) KLM
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Forward Barrel KLM
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Backward Barrel KLM
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KLM Readout Tasks
• SRM firmware lagging (KEK/ITEP)

Some experience in recent tests at KEK– Some experience in recent tests at KEK
– Installed modules ready to be read out

P i d d d• Pre‐amps, carrier cards produced                
(cabling/testing @ Wayne State)

• (pre‐)Production TARGET7(X) ASIC (Hawaii)
• TARGET6 daughtercard (Hawaii)TARGET6 daughtercard (Hawaii)
• 9U VME version 2 of SRM (Hawaii)

/f b b d ( d )• Trigger/fiber merge board (Indiana)
• Trigger firmware (Virginia Tech)gg ( g )
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KLM Readout Summaryy
• TARGET6 vs. TARGETX (TARGET7 w/KLM trigger)

TARGET6 i i– TARGET6 testing in progress

– TARGET7 just received (January TARGETX submission)

• Daughtercards almost same (MC, RHIC same)

• Mechanical support/cable strain relief• Mechanical support/cable strain relief

• Could start taking cosmic data (barrel & endcap) 
right away

• Manpower shortage identified• Manpower shortage identified

• Production resources needed
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