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Roadmap
• mTC Readout

– Currently at about Phase 1.5
– You can get us to Phase 2.5

• Specifically
– Operators need to understand Hardware/Firmware/Software
– Develop real-time Data Quality Monitoring

• What I hope to convey:
1. Details of the hardware: ASIC + boardstack
2. Firmware and Configuration/Operating parameters
3. Understand how to read and comprehend documentation 

and ask meaningful questions (“it doesn’t work” notably not 
amongst them)
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Servo-controls (3 parameters)
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IRS3B Structure

4http://www.phys.hawaii.edu/~mza/ASIC/IRS2-BLAB3A/index.html
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Hopefully, these 
will start to make 
sense in terms of 

how these 
settings map onto 

operational 
parameters of the 

IRS3B ASIC 



mTC Readout

1,536 channels
192 8-ch. ASICs    

12 SRM “board stacks”

12 DAQ fiber 
transceivers

CAJIPCI clock, 
trigger,   
programming

IRS3B sampling 
ASIC 
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Carrier cards
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Carrier 0 or 2 (c02) Carrier 1 or 3 (c13)



SCROD

9



DSP_cPCI
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Front-end Firmware Block Diagram
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CAJIPCI

DSP_cPCI



Reality
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Front-end Firmware 
Block Diagram
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Resources (where to find more)
• Hardware:

– IRS3B webpage: 
http://www.phys.hawaii.edu/~idlab/taskAndSchedule/ASIC/IRS3B/IRS3B_homepage.html

– Board stack schematics: 
http://www.phys.hawaii.edu/~mza/PCB/iTOP/carriers/index.html 
http://www.phys.hawaii.edu/~mza/PCB/iTOP/index.html (Interconnect) 
http://www.phys.hawaii.edu/~mza/PCB/SCROD/index.html

• Firmware:
– References link:  

http://www.phys.hawaii.edu/~idlab/taskAndSchedule/ASIC/Firmware/Firmware_homepage.html

– Repositories:  http://idlab-scrod.googlecode.com/svn/SCROD-boardstack/iTOP/IRS3B_CRT/ 
https://code.google.com/p/idlab-general/source/browse/#svn%2Funiversal_eval%2FIRS3B_DC-stand-alone-firmware%2Fsrc

• Software:
– Will talk about next time:  https://www.phys.hawaii.edu/elog/ 

https://www.phys.hawaii.edu/elog/mtc/152
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Summary – Day 2

• Please review and return with questions next time 
(if you don’t, I will quiz you)
• Primary issues to be addressed for quality mTC 
data-taking:
 Are register configurations/feedbacks being 

set properly ?
 Diagnostic/meaningful DQM tools ?
 Understanding what is being done ?

• All of these concepts are straightforward, though 
many to be assimilated all at once  (rounds 2 & 3)
• Typically 3+ times through needed to ‘get it’

A lot more detailed information presented
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Thoughts on Day 3

•Key control issues:
 Acquisition and Readout State Machines
 Wilkinson counter and timebase feedback 

loops
 Digitization and readout

• Key operational issues:
 Parameter initialization
 Trigger threshold and coincidence level 

setting
 Buffer window management

Software, Calibration and Advanced Topics
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Back-up slides
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Simplified IRS3B Block Diagram

• Per channel:
– Single input line
– 128 sampling cells/capacitors
– 256 transfer cells/capacitors
– 32,768 storage cells/capacitors
– 64 counters used to digitize 64-samples in parallel 18
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• Common to all channels:
• Timing generator
• Ramp generator



Example window buffer mgmt
• Laser fired randomly with respect to FTSW clock…

– …but at a fixed time relative to the global trigger.
– Example 1:

PiLas TrigIn

PiLas Fires

…

System Trigger (CAMAC 
TDC start)21 MHz FTSW Trigger Issued 
(CAMAC TDC stop)

thit

tFTSW

Smaller thit larger tFTSW 19
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