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Production, Space Qualification and 
Quality Control of 

Front End Electronics (82 FM + 19 FS) 
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358 VA Chips Tests
Select 202 Chips 101 Production of 4 Types PCB

+

Functional Tests Integration

Series of
Space Qualification

Tests

TVT → 3D Vibration
→ Coating → TVT 

AMS-02 – TRD: Production of UFE-board (FM)
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1st TVT
Temperature : -40oC … +80oC
Pressure       : 1×10-5 mbar
Functional test without failure

Random Vibration
X,Y and Z-Direction
aRMS = 6.8g, 20-2000 Hz  for 120 sec
Functional test without failure

Conformal Coating
2nd TVT
Same as 1st TVT condition

AMS-02 – TRD: Space Qualification Tests of UFE-board (FM)
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Operating Temperature (-20 ~ +50 oC)

: Gain Calibration Points

AMS-02 – TRD: Thermal Profile of TVT Test
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Common mode noise corrected
Noise = 1.5 ADC == ENC = 4000 e-

AMS-02 – TRD: UFE-Board Noise Measurement after TVT Test
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AMS-02 – TRD: UFE-Board Gain Calibration @ +50°C
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AMS-02 – TRD: UFE-Board Gain Calibration @ -50°C
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Every channel has to
be calibrated within 
operating temperature.

AMS-02 – TRD: UFE-Board Gain versus Temperature
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AMS-02 – TRD: UFE-Board Pedestal Distribution

TRD-UFE (FM)
Pedestal Distribution :

~ 10% of full range
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AMS-02 – TRD: UFE-Board Noise Distribution

TRD-UFE (FM)
Noise RMS Spread :

~ 4%
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AMS-02 – TRD: UFE-Board Gain Distribution

TRD-UFE (FM)
Gain RMS Spread :

~ 3%
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AMS-02 – TRD: UFE-Board Non-Linearity Distribution

TRD-UFE (FM)
Nonlinearity 

~ 2E-04  [ADC/fC] 
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AMS-02 – TRD: UFE-Board Combination of 2 VAs
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UFE(FM) Production : Finished (Jul. 2005)
Total = 101 UFEs (FM = 82, FS = 19)

UFE Space Qualification Tests (Mar.05 ~ Mar. 06)
1st Thermal Vacuum Test = 101 (Done w/o failure)  
Random Vibration Test     = 101 (Done w/o failure) 
Conformal Coating            = 101 (Done w/o failure) 
2nd Thermal Vacuum Test = 101 (Done w/o failure)

⇒ Best 82 FM selected (Mar. 2006)

Functional Tests : Finished (20.07.05)

UFE Integration : Finished (Apr. 2006)

AMS-02 – TRD: Front End Electronic UFE-Board Summary
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Octagon Integration of 
Front End Electronics (82 FM + 19 FS) 



TRDTN 3 Aachen, 20th January 2009 17
Physics AC-I

AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 1
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 2
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 3
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 4
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 5
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 6
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 7
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AMS-02 – TRD: Integration of UFE-Boards on Octagon Wall 8
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AMS-02 – TRD: Integration of UFE-Boards on Octagon
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AMS-02 – TRD: Integration of UFE-Boards on Octagon
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AMS-02 – TRD: Integration of UFE-Boards on Octagon
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AMS-02 – TRD: Integration of UFE-Boards on Octagon
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AMS-02 – TRD: Integration of UFE-Boards on Octagon

Replaced by
UFE 45 M # 10
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AMS-02 – TRD: Integration of UFE-Boards on Octagon
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AMS-02 – TRD: Integration of UFE-Boards on Octagon


