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• Based on previous PrimEx electronics

• 3 Fastbus crates with 30 ADC modules will read the 1728 channels from HyCal

• Total sum of energy as the physics trigger, a total of 52 UVA120A modules for the 
linear sum of dynode signal as the trigger 

• Light monitoring system to monitor the gain for each channel
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DAQ System – HyCal Part
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10x LRS1881M ADCs
1x   MVME 5100 ROC
1x   JLAB TI (SLAVE)
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5x Linear Sum Crates
8x ~ 12x UVA 120A
(52 output groups in total)
Linear sum modules
Mounted on HyCal box

1x   v1190 TDC
1x   MVME 2436 ROC
1x   JLAB TI (MASTER)
5x   JLAB DISCRIMINATORS
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DAQ System – HyCal Part



• 2 more NIM crates for the logic and translation (from NIM to ECL) modules

• Total sum of all the channels as the trigger
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DAQ System – HyCal Part
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DAQ System – GEM Part

Developed by RD51 collaboration at CERN

• 128 channel APV25 chip 
• 192-deep analog sampling 
memory
•Master/slave configuration
•Diode protection against discharge
•RD51 standard 130-pin Panasonic 
connector interfaces to detector
•Mini HDMI (type C) connector

• 2 × 12-Bit Octal ADC
•8 × HDMI input channels (16 APV 
hybrids)
•Virtex LX50T FPGA
•SFP/Gb Ethernet/DTC interface
•NIM/LVDS GPIO (trigger, clock 
synch, etc.)

•Data Acquisition using CODA (JLab)
•Data transfer via UDP
•Slow control via ethernet



PRad DAQ 
computer

Linear Sum

Gate for Fastbus ADCs

Trigger to TI master

Trigger to TI slaves

JLab network
Data/Control

Timing information to JLab discriminators

GEM
SRS

Crate

Trigger to SRS

Logic and Translation

DAQ System Overview
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SRS data to CPU



DAQ Software
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• Standard CODA 2.6.2

• Modified readout list from previous PrimEx (since it was for HallB CODA, and 
configuration changed)



Online software
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• The software for HyCal is based on previous primex software package, modified 
according to the new PRad DAQ configuration.

• Current online software
• HyCal event viewer

• HyCal gain equalizer

• High voltage monitor and control

• Temperature monitor

• HyCal movement control and calibration scripts (needs updated coordinate input)

• Implementation ongoing
• Other subsystem monitors (LMS, ROCs, Triggers, DAQ Crates)

• Integrated alarm server



Online software

10

High Voltage Control

Temperature Monitor
Online Event Viewer



CODA for GEM
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A typical CODA (2.6.2) event 
viewed with “xcefdmp” 
utility showing SRS data 
bank and various other 

information.



Offline software
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• Replay code for CODA file

• HyCal events 
reconstruction program

• HyCal offline events 
viewer, based on PrimEx
event display

Offline events viewer (input from simulation)



Offline software
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• Reconstruction with simulation input

* **

*   Shift between Lead glass and Lead Tungsten
** Phi coverage start to be < 2 pi



Cosmic tests for HyCal

• Cosmic rays detected by HyCal and reconstructed by DAQ
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Cosmic tests for HyCal

• Pedestal is at 500 ~ 700 channels

• A few modules have low occupancy, but the gain for each modules is not 
optimized yet.

Pedestal Map Occupancy
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Cosmic tests for GEM

• Test was conducted in the Lab at UVA

• Triggered by an scintillator on the top of GEM chamber, only covered 
the central part

16



Summary

• HyCal is ready to take data, and has already taken some cosmic data in 
Hall B 

• Integration of GEM will be finished in several weeks, we can read SRS 
data through CODA now

• Online software package is functioning, will be improved at the 
meantime
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The whole system is ready



Thanks
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• Thanks the help from David Abbott, Sergey Boyarinov, David Lawrence, 
Bryan Moffit, Xuefei Yan and Weizhi Xiong


