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Oct. 6, 2010 
 
Attending committee members: Zikri Yusof (ANL – Chair), Gary Drake (ANL), Igor 
Veryovkin (ANL), Ted Liu (Fermilab), Bernhard Adams (ANL). 
 
The committee members are very impressed by the progress made by the Electronics 
Group since the last GP review. The group did very well in meeting Year 1 milestones, 
and is well-positioned to be ready for testing with other components of the photodetector 
by the end of the second year. 
 
The following are a few issues that the committee has identified for the attention of the 
Electronics Group: 
 

1. It was not clear from the presentations how well the electronics development 
effort is integrated with other parts of the project.  In particular, there may be 
interdependencies or requirements from other aspects of the project that could 
impact the electronics design, and it was not clear how this feedback and 
interaction are incorporated into the electronics design.  The committee 
recommends that formal discussions with the various groups in the project be 
incorporated into electronics design process to ensure that there are no surprises 
during this second critical year, where the projects milestones show the 
development of an integrated device.   

 
2. As a particular concern related to the above, it was not clear from the 

presentations how certain aspects of the electronics development meshes with the 
mechanical design.  In particular, there were questions about the high voltage 
distribution inside of the photo-detector, signal flow and return paths, and the 
overall grounding scheme.  Also, there were concerns about the sensitivity of the 
electronics to electrostatic discharge, such as sparks induced by high voltage. The 
committee recommends that the Electronics group and the Mechanical Group 
begin to develop a plan for how these two aspects of the project would be 
integrated to understand these issues, and to address any problems that might 
exist.   

 
3. There were no presentations on system aspects, such as global clock distribution 

in a large detector array, system synchronization, and error detection/error 
correction.   In particular, there are concerns as to how the front-end chip would 
recover from either data transmission errors or synchronization problems.  The 
committee recommends that these be considered soon, as there may be aspects 
that will concern the design of the front-end chip. 

 
4. There were no presentations on how the electronics would be calibrated, nor what 

aspects of the electronics will need to be calibrated.  Some of the issues include 
identification of the corrections that might be needed, and how and where in the 



system they would be implemented.  Several aspects discussed include time 
dependence corrections, amplitude dependence corrections, capacitor variations, 
clock phase corrections, etc.  The committee recommends that the group begin to 
identify what kind of calibration techniques will be needed to address these, and 
how they might be incorporated into different levels of the data acquisition 
system.  This plan should be a starting point, which evolves to include system 
issues, including the calibration of the physical detector, calibration of the front-
end chips, and what role the back-end processing plays in the calibration process. 

 
5. Perhaps the most serious issue identified by the committee is the reversed stripline 

anode design.   The signal attenuation at the end of the stripline is regarded as a 
serious concern.  We are also concerned that impedance mismatch at the tile 
boundaries will cause reflection and/or attenuation of the signal. The group, along 
with Project Management, needs to resolve this issue soon, in case alternate 
strategies must be employed.  In particular, a “conventional” stripline design 
might be needed, where the signal pick-off is on the inside of the plate, and signal 
pins would have to be inserted into the glass.  This is a significant mechanical 
issue, which could impact the development schedule.  We recommend that this be 
resolved soon. 

 
6. While the testing of the front-end chip is progressing well, the proponents did not 

present plans for testing the electronics with an integrated photo-detector.  The 
committee recommends that the Electronics Group, along with Project 
Management, begin to develop a plan for such testing.  It is not too early to do so, 
given the Year 2 milestones that are looming.  In particular, some of the relevant 
tests include measurement of quantum efficiency, overall gain, gain and readout 
uniformities transit time uniformity, rate dependencies, etc.  It was not clear how 
the new electronics would be used to test these aspects of the integrated device, 
nor what resources would be needed to do so.  In a related aspect, the committee 
recommends that the group develops a contingency plan for testing both the 
electronics and an integrated device. In the event that there are delays in the 
development of the MCP or the photocathode of the large-area device.  This may 
require planning with the MCP and Photocathode groups. 

 
7. The committee is concerned that the electronics development does not have 

sufficient manpower resources to meet the Year 2 milestones and going forward.  
In particular, the areas identified that could benefit from additional resources 
include firmware development, software development, back-end design (DAQ), 
and overall system design.  We recommend that additional resources be brought 
into the group, including students, postdocs, and engineers. The LAPPD project 
should also consider the addition of a system engineer to oversee the interfaces 
between different groups in the project. 

 
8. The committee was very impressed with progress made with the design and 

development of the PSEC chip. While the development appears to be proceeding 
well, the proponents presented contingency scenarios for using other sampling 



chips in the event that the PSEC development has problems or would not be ready 
in time to meet Year 2 milestones.  The committee recommends that the 
Electronics Group work with Project Management to identify a point in time 
when a decision will be made regarding which chip to go forward with to meet 
project milestones.  That point would have to be within the next 3-6 months in 
order to be ready for test beam tests by the end of Year 2. 

 
The committee would like to thank all the members of the Electronics Group for their 
effort in make the presentations.  Best wishes in meeting Year 2 milestones. 


