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P. Smith, scribe

Minutes of GlueX electronics meeting in Bloomington, Indiana; April 6 & 7, 2006

Participants:

At IU: Dave Rust, Mike McCracken, Simon Taylor, Paul Smith, Jim Pinfold, Scott Teige, Curtis Meyer, Matt 

Shepherd, Alex Dzierba, Chris Cuevas, Ryan Mitchell, Eric Scott

Videoconferenced from JLab: David Lawrence, Elliott Wolin, Ed Jastrzembski, Elton Smith, Dave Abbott, 

Dave Doughty

Videoconferenced from UConn: Richard Jones          Videoconfereced from UPenn: Mitch Newcomer

By phone from UTenn: Steve Berridge            By phone from Alberta: George Lolos, Zisis Papandreou, 

                                                                                                                                           Mauricio Barbi

April 6:

Paul Smith gave a brief introduction and welcome.  Slides are on the GlueX portal as doc-605.  There 

was a discussion of the need to “re-baseline” the detector design in order to include the latest channel 

counts and to substitute the DIRC for the gas cerenkov currently in the design.  Elton pointed out that 

there was an imposed requirement to stay within a fixed cost envelope.  One ongoing problem is delays 

in procurement; the Struck fADCs needed for drift chamber testing have not yet been ordered for exam-

ple.

Chris Cuevas reported on the status of various modules being developed at JLab.  Slides are on the por-

tal as doc-603.  Chris has also written a planning summary of his group!s efforts for migrating the existing 

6 GeV experiments and the 12 GeV program to the new electronics modules; this is available as doc-614.  

A big motivation for current work by the JLab fast electronics group is to replace aging FASTBUS mod-

ules in the existing halls as well as providing new modules for hall D.  For the 250 Msps FADC project, a 

first prototype should be available in the summer of 2006.  Xilinx and Maxim parts are in hand. The proto-

type will copy 1 µs time windows from the 8 µs pipeline into up to 8 processing units; this has been simu-

lated and uses about 40% of the front-end FPGA resources.  The prototype will not implement a leading-

edge time-fitting algorithm. Two engineers from the accelerator division have been helping with the VHDL 

design and modeling of the high-speed serial VXS links that will carry the GlueX calorimeter energy sum 

trigger information.  These links can also be used to form other types of triggering functions for the other 

halls.   Two test boards have been constructed to measure timing delays and skews on a VXS backplane.  

A Pentek flash ADC which includes a Xilinx V2pro chip has also been purchased in order to begin exer-

cising VXS backplanes.  All work to date has been funding with “6 GeV” money.  Requests for “12 GeV” 

funding have been submitted, but not yet approved.

Dave Doughty reported on the status of the energy sum trigger high-speed serial links.  Slides are in 

GlueX-doc-608.  The JLab FADC board will include a Xilinx XC4VFX20 which has 8 multi-gigabit trans-

ceivers; these will connect to the 8 VXS backplane signal pairs.  The GlueX calorimeter energy sum is 

expected to use 4 bonded lanes.  The Xilinx Aurora protocol has been selected due to it!s low latency and 

low overhead.  An “Active VHDL” simulation is working.  Two evaluation boards have been requested 

which would allow further development and testing.  A forward error correction algorithm needs to be de-

veloped, and there are details of framing and synchronization to be worked out.
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GlueX-doc-619:

•JLab updates
•FCal timing
•CDC updates
•FDC updates
•Preamps
•Tracking fADC

•Manpower
•DIRC
•Beamline
•SiPM/BCal
•Beam Tests
•Livetime

Dave Rust’s report: GlueX-doc-618
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Summary of GlueX Detector Subsystems                                                                                                            26 April 2006   P. Smith 

 

Detector Photon tagger 
Pair 
polarimeter 

Pair 
spectrometer 

Upstream 
Photon 
veto 

Start 
counter 

Central 
drift 

Forward 
drifts  

DIRC 
Time-of-
flight 

Barrel 
calorimeter 

Forward 
calorimeter 

Type Scintillator Si microstrip Scintillator Scintillator Scintillator Straw tube Planar chamber Quartz Scintillator Sci fibers Lead glass 

Channel count 
144 fixed 

120 movable 
2048 32 112 40 3240 

  2,856  anode  

11,424  cathode 

2000 TDC 

32 FADC 
168 

1920 inner 

960 outer 
2500 

Signal source 
fixed - PMT 
movable - SiPM 

Silicon 
microstrip 

PMT PMT PMT Straw tube 
anode wires 
cathode strips 

Multi-
anode 

PMT 

PMT SiPM PMT 

Physics signal 100 pe 22000 e 100 pe 100 pe 100 pe 338 e 94 e 8 pe 500 pe 250 pe/GeV 250 pe/GeV. 

Energy 
resolution 

0.1% 
(segmentation) 

N/A N/A 10%/!E N/A 15% 15% N/A. N/A 
2% + 
5%/!E 

3.6% + 
7.3%/!E 

Single channel 

time resolution 
100 ps 10 ns 1 ns 1 ns 350 ps 2 ns 2 ns 200 ps 140 ps 

150 + 

50/!E ps 
400 ps 

Gain in detector 10
6
 1 10

6
 10

6
 10

6
 2 x 10

4
 10

5
 10

6
 10

6
 8 x10

5
 8 x 10
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Typical charge 16 pC 3.5 fC 16 pC 16 pC 16 pC 1 pC 
1.5  pC anodes  
0.3  pC cathodes 

1  pC 80 pC 32 pC/GeV 32 pC/GeV 

Signal range 5 10 10 100 10 
3 pC  max 
100 fC  min 

anodes: 
0.3 pC ! 3 pC 

cathodes: 

10 fC ! 1 pC 

10 10 

160 pC  max 
  1.6 pC  min 
0.16 pC   lsb 

160 pC  max 
  1.6 pC  min 
0.16 pC   lsb 

Preamp gain no 10
4
 no no no 250 250 40 no no no 

Maximum single 

channel rate 
5 MHz 1 MHz 1 MHz 1 MHz 10 MHz 600 KHz 140 KHz 250 KHz 6 MHz 1.4 MHz 2 MHz 

 
Discrimination 

constant 
fraction 

no no no 
constant 
fraction 

no no yes 
constant 
fraction 

yes no 

Scaler yes no no no yes no no no no no no 

FADC 
8 bits 
250 Msps 

8 bits 
250 Msps 

8 bits 
250 Msps 

8 bits 
250 Msps 

12 bits 
100 Msps 

12 bits 
100 Msps 

8 bits 
250 Msps 

8 bits 
250 Msps 

8 bits 
250 Msps 

0.5 V fs 

8 bits 
250 Msps 

0.5 V fs 

TDC 62 ps 

buffered 
latch 

 
special low 
rate runs 

only no no 62 ps no no 125 ps 62 ps 62 ps no 

Level 1 trigger 
yes 
(low rate runs) 

no 
special low 
rate runs 

no 
track 
count 

no no no track count energy sum energy sum 
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Summary of GlueX detector cables, modules, crates, & racks                                                                          26 April 2006             P. Smith 

 

 

Detector Module Type Channels Cables Modules Crates Racks 

6U, 16 channel, 8 bit, 250 Msps FADC 264 264 RG58 17 

6U, 32 channel, 62 ps TDC 264 17 x 16 pair 9 

6U, 32 channel scaler 264 17 x 16 pair 9 

3 64X 

High voltage 144 144 RG59 12 1 HV 

Photon Tagger 

8 channel CFD 264 264 RG58 33 2 VME 

2 

Pair Polarimeter 6U, 64 channel buffered latch 2048 128 x 16 pair 32 

Pair Spectrometer 6U, 16 channel, 8 bit, 250 Msps FADC 32 32 RG58 2 
2 VME 1 

6U, 16 channel, 8 bit, 250 Msps FADC 112 112 RG58 7 1 64X Upstream Photon Veto 

High voltage 112 112 RG59 10 

6U, 16 channel, 8 bit, 250 Msps FADC 40 40 RG58 3 

6U, 32 channel, 62 ps TDC 40 3 x 16 pair 2 

High voltage 40 40 RG59 4 

1 HV Start Counter 

8 channel CFD 40 40 RG58 5 1 VME 

1 

6U, 64 channel, 12 bit, 100 Msps FADC 3240 220 x 16 pair 55 3 64X 

High voltage 60 60 RG59 5 1 HV 
2 

Central Drift 

Gas   1 

High voltage 300 300 RG59 25 2 HV 1 Forward Drift anodes 

6U, 64 channel, 12 bit, 100 Msps FADC 2856 192 x 16 pair 48 

6U, 64 channel, 12 bit, 100 Msps FADC 11,424 720 x 16 pair 180 
12 64X 4 

Forward Drift cathodes 

Gas   1 

8 channel CFD 2000 2000 RG58 250 16 VME 

6U, 16 channel, 8 bit, 250 Msps FADC 32 32 RG58 2 

6U, 64 channel, 125 ps TDC 2000 125 x 16 pair 32 
2 64X 

DIRC 

High voltage 32 32 RG59 3 1 HV 

7 

8 channel CFD 168 168 RG58 21 2 VME 

6U, 32 channel, 62 ps TDC 168 11 x 16 pair 6 

6U, 16 channel, 8 bit, 250 Msps FADC 168 168 RG58 11 
1 64X 

Time of Flight 

High voltage 168 168 RG59 14 1 HV 

2 

6U, 16 channel, 8 bit, 250 Msps FADC with energy sum 2880 2880 RG58 180 12 VXS 

8 channel CFD 960 960 RG58 120 8 VME 
Barrel Calorimeter 

6U, 32 channel, 62 ps TDC 960 60 x 16 pair 30 2 64X 

8 

6U, 16 channel, 8 bit, 250 Msps FADC with energy sum 2500 2500 RG58 157 10 VXS Forward Calorimeter 

Cockcroft Walton control, misc   1 VME 
4 

Level 1 Trigger   2 VXS 1 

Totals:  

24 VXS 

24 64X 

32 VME 

7 HV 

35 
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GlueX Note - 524
26 April 2006

GlueX Electronics Status and Plan

GlueX Electronics Group

(Editor):

Paul Smith
Department of Physics

Indiana University, Bloomington, IN 47405

Abstract

This note summarizes the current state of the GlueX electronics systems, and describes
the R&D required to fully specify the design. Institutional responsibilities are noted,
and manpower needs are addressed.



Manpower needs:

1. Design Engineer

2.Senior Tech

3.Mechanical Designer

‣ Electronics & Cabling     Extraction!

‣ Preamps & Cooling

4.Slow Controls Design/Integration
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} Chris Cuevas
GlueX-doc-614



Concerns:
JLab Manpower

Procurements

➡ Struck FADCs

➡ Alberta preamp contract

✴ U Penn student support

Chamber tests

➡ FDC & CDC anode timing & dE/dx

➡ fADC sampling rate

Beam tests:

✓ Fall 2006

➡ Summer 2007

✴ JLab FADC, TDC, clock, trigger
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