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Barrel Slice
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Assembly of one full 
Barrel EMC Slice until 
Q2/2017

710 crystals in 11 different 
geometries

1420 APDs after 1st 
screening, irradiation, 2nd 
screening and matching

360 left and 360 right 
handed APFEL-ASIC flex 
PCBs

4500 m of signal cables
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Barrel Slice – Mechanics
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• After some custom issues, all parts for the first slice arrived at Giessen in 
the middle of August. 

• No damages were found inside. All parts seem to be in good condition 
after visual inspection.
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Barrel Slice Assembly
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• IHEP Workspace draft 
• Detailed process description:                                 

EDMS- Document Number 1421085/1
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Barrel Slice Assembly - Tools
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Assembly room

Giessen provides workspace ~ 76 m2 

Crane construction needed (ordered this week)
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Barrel Slice Assembly - Tools
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Barrel Slice Assembly - Tools
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Slice assembly table 

•provides perfect flat surface

•upper frame can be detached and used as transportation unit
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Barrel Slice Assembly - Tools

 HG Zaunick 8

•Turn frame

•The foreseen XY table at Mainz does not fit under the crane hook

•Therefore only the turning mechanics will be used for assembly.
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APD irradiation
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APD irradiation 
@Giessen

60Co source: ~50 Gy/h, 80 
APDs / day 

Activity distribution of source 
 newly measured → 
correction of integral dose to 
lower values

Irradiation and Transport at 
RT, Annealing in oven with 
80°C @ GSI
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APD irradiation
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• Bochum EPICS based HV control Software was installed last week by 
Tobias Triffterer.

• Previous Software causes several problems, for example:

• USB-CAN converter produced a lot of error messages. 

• channels stopped randomly voltage ramp up

• Several Software crashes 

• With the new Software and Andrea it was figured out:

• Some channels had (have) a short circuit

• Some channels had (have) a loose contact

• Some channels were (are) wrong wired.

• The Problems will be fixed together with Andrea in the next few 
days.
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APD matching
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• 2 APDs per crystal, 710 matched pairs required for slice

• Matching procedure:

• dV for gain 150 @ -25°C < 0,1

• dM/dV around gain 150 @ -25°C < 0,1

• Minimum distance                               between leftover 
will define a matched pair

• Yield: approx. 81%  out of 300 APDs can be matched

• Characteristics of each APD     PSL

• New matching parameter: change of dM/dV after irr.  

22 )( dVdMdV 
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APD database

 HG Zaunick 12

http://www.ep1.ruhr-uni-bochum.de/endcapProductionDB/
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Detector Assembly - Glueing
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Const. force for > 2h

bonding 
inspection
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Detector Assembly - Glueing
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• No vacuum

• No primer

• Constant force for > 2 h

• Bubbles are very rarely seen

• In case of bubbles: new attempt

• Aging test with 30 cycles of 2h@-30°C & 2h@+30°C showed no    
:significant reduction in adhesive strength.

• One APD was damaged due to                                                        
          the needed force after the aging                                             
                test.
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Detector Assembly - Capsules
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• All capsules for the 1st slice were 3D printed via Laser Sintering.

•  Samples made out of two different materials were radiated with 1kGy  …
from 60CO source.

• The plastic powder supplier was EOS.

• PA 2241 FR (flame retardant)

• Halogen based f.r.

• PA 2210 FR (flame retardant)

• Halogen free f.r.

•  After radiation both samples showed no development of acids or alkalis

• But: PA 2241 FR smells very strong after irradiation.

•   PA 2210 was chosen for all capsules

 

20-Sep-2016



Detector Assembly - Foils
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• Crystals, capsules and front inserts will be equipped with reflector foils.  

• First laser cut prototypes will be delivered in the next week
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FE Flex PCBs
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Offers for 1000 pcs (PCB prod. + mounting + bonding + glob top) from 2 
companies: Würth & Samtec

Lead time ~ 10..11 weeks, start of production asap
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Backplane sandwich PCB
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Lower PCB: FE connectors, LDOs, 

Upper PCB: HV distr and monitoring

Intermediate PCB: cable adapter and connector to lower/upper PCB
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Assembly Schedule
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Assembly Schedule
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Assembly Schedule
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Summary
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• Workspace will be ready for slice assembly at Giessen

• APD gluing parameters fixed

• Capsules ready; Foils design ready, order within the next 
weeks.

• IHEP delivery complete.

• Few crystals have to be produced until December. Crytur is 
already aware and working on it.

• Repairing PSL APD radiation setup in progress. 

• APD throughput is on the limit of the assembly schedule.

• FEs to be produced soon. Verification of fully equipped r/o 
chain still pending. Build-up of test benches for Gi and Bo
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