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        A.L., March 2001 

 

Assembly of 80 prototype HV hedgehogs for  the ATLAS 

MDT detector  
 

 

   These specifications refer to the production of 80 HV hedgehog boards. They must be assembled 

and coated for protection against dust and humidity.   

   The 80 PCBs are subdivided in four different layouts, namely I-R, I-L, III-R and III-L, each of 20 

pieces. These layouts are shown in Appendix 1. The dimensions of I-R and I-L are 83.5 x 247.2 

mm2, whereas they are 109.5 x 188.2 mm2 for III-R and III-L 

   During the assembly, 10 over 20 PCBs of one layout (40 PCBs total) have the components placed 

on the top side; the other 40 PCBs, 10 each layout, have the components placed on the bottom side, 

i.e. these PCBs are assembled “mirrored”  with respect to the previous 40. At the end, there will be 8 

different hedgehog board types, each with 20 pieces, named I-R, I-L, II-R, II-L, III-R, III-L, IV-R 

and IV-L. 

   The silkscreen drawings for the standard and “mirrored”  PCBs are shown in Appendix 2. 

 

 

1. Component listing 

   Type I-L and II-L hedgehogs (see silkscreen drawings) contain the same components. For each 

board there are: 
� 24 HV leaded capacitors, 470 pF, 6.3 kV, 400 mil pitch 
� 24 resistors, 1 MW, 1 W, 400 mil pitch, type Philips VR68 
� 24 HV diodes BY8406, 8 kV, 400 mil pitch 
� 24 resistors, 390 W, 1 W, 500 mil pitch 
� 48 pin receptacles with external Æ = 3.6 mm 
� 6 pin receptacles with external Æ = 1.8 mm 
� 6 AMP 2-position headers #280370-2 

  

  Type I-R and II-R hedgehogs (see silkscreen drawings) contain the same components. For each 

board there are: 
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� 24 HV leaded capacitors, 470 pF, 6.3 kV, 400 mil pitch 

� 24 resistors, 1 MW, 1 W, 400 mil pitch, type Philips VR68 

� 24 HV diodes BY8406, 8 kV, 400 mil pitch 

� 24 resistors, 390 W, 1 W, 500 mil pitch 

� 48 pin receptacles with external Æ = 3.6 mm 

� 6 pin receptacles with external Æ = 1.8 mm 

 

   Type III-L and IV–L hedgehogs (see silkscreen drawings) contain the same components. For each 

board there are: 

� 24 HV leaded capacitors, 470 pF, 6.3 kV, 400 mil pitch 

� 24 resistors, 1 MW, 1 W, 400 mil pitch, type Philips VR68 

� 24 HV diodes BY8406, 8 kV, 400 mil pitch 

� 24 resistors, 390 W, 1 W, 500 mil pitch 

� 48 pin receptacles with external Æ = 3.6 mm 

� 8 pin receptacles with external Æ = 1.8 mm 

� 8 AMP 2-position headers #280370-2 

 

   Type III-R and IV–R hedgehogs (see silkscreen drawings) contain the same components. For each 

board there are: 

� 24 HV leaded capacitors, 470 pF, 6.3 kV, 400 mil pitch 

� 24 resistors, 1 MW, 1 W, 400 mil pitch, type Philips VR68 

� 24 HV diodes BY8406, 8 kV, 400 mil pitch 

� 24 resistors, 390 W, 1 W, 500 mil pitch 

� 48 pin receptacles with external Æ = 3.6 mm 

� 8 pin receptacles with external Æ = 1.8 mm 

 

 

2. Assembly procedures    

   The 390W resistors and the HV diodes are inserted horizontally, in contact with the PCB. The 

1MW resistors and the HV capacitors are inserted vertically, as shown in picture 1. HV capacitors 

must be slightly raised from the PCB surface, to allow a better coating distribution. 

 Recommendation 1: the maximum allowed height for all the components with respect to the 

PCB plane must not exceed 21 mm. 
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The 48 pin receptacles with internal Æ = 1.9 mm (big receptacles) must be inserted from the 

bottom, as shown in pictures 1 and 2. The pin receptacles with internal Æ = 1.0 mm must be 

inserted from the top. 

 

 

 

Picture 1 – Top side of a prototype hedgehog type III 

 

 

Picture 2 – Bottom side of a prototype hedgehog type III 
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   Recommendation 2: the big pin receptacles must be positioned with a precision of ±0.05 mm 

with respect to the nominal grid (center of holes) If necessary, a proper positioning tool must be 

used for keeping in position the pin receptacles. 

   Recommendation 3: component leads must be cut at proper length before insertion, and 

refined by hand after soldering, in order to avoid damage to the solder joints (danger of sparks 

under HV). A second soldering pass has to be foreseen, in case of presence of sharp tips after 

having refined leads. 

 

 

3. Conformal coating requirements 

   After the assembly, the boards must be cleaned in an ultrasonic bath of water with specific 

solvents in order to degrease and remove solder flux, and then blown dry. After that, the boards 

must be baked up to 70 °C and contemporary evacuated with a rotary vacuum pump for at least five 

minutes, to remove humidity.  

   There are two conformal coating types to be tested: Dow Corning 1-2577 and Dow Corning 1-

2577 low VOC. Half the hedgehogs have to be coated with the first coating (5 boards each type) 

and half with the second coating (the other 5 boards each type). 

  Recommendation 4: because of the maximum allowed HV on the hedgehogs (4 kV), double 

coating (two runs) is required, strictly using the same conformal coating. After the first coat, the 

boards must dry for at least 24 hours. 

  Recommendation 5: mounting holes on hedgehogs must be left free of conformal coating 

(they must be masked or cleaned after the coating). 

 Recommendation 6: no conformal coating drops must be left on the HV capacitors near the 

edges of hedgehogs, and outside the border of hedgehogs. 

 

 

4. Board labeling 

   Each hedgehog must be identified with a code. For this production, the code is composed of an 

identifier for each hedgehog type: I-R, I-L, II-R, II-L, III-R, III-L, IV-R and IV-L. It is followed by 

a serial number from 1 to 10 and by the letter P.  

Example: II-L-8 P 

  The code must be written by hand, using a thin marker, or by means of a specific tool, after the 

coating. It must not compromise the quality of the coating. 
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5. Quality control 

   For this small production, quality control is limited to a visual control after the cleaning and 

conformal coating phases, and consists of inspection of the goodness of assembly, i.e. the HV 

diodes are correctly polarized and the solder joints are good. The HV leakage current test will be 

performed after the delivery by the MDT collaboration. 

  

 

6. Delivery schedule 

   The company is expected to terminate the production of 40 boards, the ones coated with the 1-

2577 conformal coating, one month after having received the order and all the components. The 

other 40 boards have to be available within one month from the first batch, supposed the 1-2577 

low VOC conformal coating is available in time. 
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Appendix 1: layouts of PCBs 
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Layout 3x8 type I -R - Top side 
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Layout 3x8 type I -R – Bottom side 
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Layout 3x8 type I -L  – Top side 
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Layout 3x8 type 1-L  – Bottom side  
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Layout 4x6 type 3-R – Top side 
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Layout 4x6 type 3-R – Bottom side 
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Layout 4x6 type 3-L  – Top side 
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Layout 4x6 type 3-L  – Bottom side 
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Appendix 2: silkscreen drawings of PCBs 
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Silkscreen drawing for  layout 3x8 type I -R standard 
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Silkscreen drawing for  layout 3x8 type I -R mir rored (3x8 type I I -R) 
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Silkscreen drawing for  layout 3x8 type I -L  standard 
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Silkscreen drawing for  layout 3x8 type I -L  mir rored (3x8 type I I -L ) 
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Silkscreen drawing for  layout 4x6 type I I I -R standard 
 
 
 
 
 



 21 

 
 

 

 
 

Silkscreen drawing for  layout 4x6 type I I I -R mir rored (4x6 type IV-R) 
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Silkscreen drawing for  layout 4x6 type I I I -L  standard 
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Silkscreen drawing for  layout 4x6 type I I I -L  mir rored (4x6 type IV-L) 
 
 


