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Introduction 

Aim of this talk is just “cast a brick to attract a jade” ( 抛砖引玉 )，to create a  
   beginning for the details tasks discussion among the HGTD module group  
 
 
 
All info come from the public, it’s impossible to make HGTD production plan at 
    current status: since no any tasks details discussion about what we should do  
    and how we can do, what equipment locally  available for the production,  
    especially no any time estimation on each step of the production. All these  
    things should be discussed deeply at the HGTD module group weekly meeting 
    to make them more and more clearly and  feasibly 
  



3 

How many module will produced (assembly+QA) per day  

 

Assuming to finish 5k (1/2 of 10k total) modules in 1.5 years:  
There are 1.5* ( 365 day – 104 weekend -11 festival) =1.5*250days= 375 days 

  

Considering 80% time for production and test scheduled time, leave 20% time to 

compensate any accident and delay. (extreme case we also can use weekends~40% )  

 

So module number averagely finished(including assembly and tests) per day:  

5000/(375*0.8) = 5000/300 = 16.7 modules/day or 17.9 modules/day (10711 modules) 

 

Somewhere mentioned: ~4 modules/day/site, if according to this rate, we only 

can contribute 1/8  of HGTD, why we decide 1/2 modules contribution?   

New (reduced) baseline is 10.7MCHF (including 1 MCHF for TDAQ). It assumes: 
- 5% pre-production for most components (all good to be used in the detector) 
- 2 modules per HV line (instead of 1) 
- A production model for modules production ,sensors, asics leading to a produced 
amount of modules = 10711 (instead of 12000 assumed in the TDR draft 1) 
- If 12000 modules were considered and 1HV channel/module HGTD Core would 
increase by 1MCHF.   From 08/April/2019 3-Day HGTD Meeting  Introduction A. Henriques, L. Serin  
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From 3-Day HGTD Meeting  Introduction  A. Henriques, L. Serin  08/April   

   1CHF=6.845 Yuan 
Now: 1CHF=6.934 Yuan,  -1.28% 

Module assembly total cost 
1383 kCHF,  ~9.5M yuan 
1/7 relative to HGTD TOTAL 

HGTD TOTAL 66.51M Yuan 
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Content of HGTD Module production 

A HGTD module assembly, consists of a sensor bump-bonded to two readout chips which are 
in turn connected to a flexible printed circuit (FPC, flex cable) for communication, power 
distribution and data output. The flex cable also provides high voltage for the silicon sensor. 
Modules quality assurance (QA) by various control tests are necessary. 

HGTD TDR(ATL-COM-UPGRADE-2019-003): Sec.7 Module Assembly and Loading: 

Module Production == module assembly + module QA 
Module assembly == Bare module assembly ( 1  15x30 sensor + 2  15x15 ASIC bump-bonding/ 
                                      hybridization process) and to be connected on FPC 
Module QA == various tests and inspections at each quality control step/stage 
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How much average time a bare module assembly will take ?  
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Production hybridization strategy 

Full size tests will be carried out as soon as the final sized sensor and ASIC become available. 

However, an effort is being made to advance this critical step in module assembly to avoid 

possible bottlenecks later in the overall activities.  

 

The specifications have already been provided to two companies (one in Germany an done 

in China) and discussions of a possible early qualification of the bump bonding process with 

the currently available devices (ALTIROC1) is being discussed.  

 

The possibility of using dummy ASICs and sensors for the vendor qualification will also be 

investigated.  

 

The target is to eventually carry out the final hybridization qualification on two to four 

companies, though the impact on cost and schedule will have to be evaluated. 
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How much average time all QA tests/inspections will take ?  
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1. Bare modules will be optically inspected and weighted.  
 
2. The distance between the substrates (dump height) will also be measured.  
 
3. Inspection with x rays for disconnected channels before module assembly (dressing with the    
     flex hybrid) will follow. If the yield of the bump-bonding process is found to be high after the  
     initial production and the modules are found to be highly uniform, these time consuming  
     steps (X-ray inspection and substrate separation) can be performed only on a small fraction of  
     devices. 
  
4. Note that the channel connectivity will be anyhow tested during the module electrical tests.  
 
5. A small number of ASICs will be sacrificed to test the bump quality with shear tests before  
    flip-chipping.  
 
6. a small number of devices will be tested destructively to verify the robustness of the 
    hybridization process. Burn-in tests will be carried out on some devices to test specifically for   
    the degradation of the bump-bonding. 

More QA inspection 
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Module design and assembly 

FCP  Design ? 
 
Position glue ? 
 
Wire bonding ? 
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More specification pls see HGTD TDR  (ATL-COM-UPGRADE-2019-003) 

FPC design 
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Gluing and wire bonding  

Gluing 
 
 
Wire bonding 
 
 
Tests 


