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Scope
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• This FEA analysis is about the effects of thermal loads on a unit of Might Tracker stave.
• The study is about a part as shown in the pictures



Scope
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• The creo model is a simplified model of the stave.
• There are two studies, one for a sensor with 2 zones and one for a sensor with 3 zones.



Scope
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• The same model is used for the 
two studies, with only the 
sensor type changes (2 zones 
and 3 zones).

• The materials are as shown in 
the section detail.

• The thermal conductivity of the 
materials is taken as previous 
studies.

• The thermal conductivity of 
Readout Flex and Hybrid Flex is 
calculated from the structure of 
the components.



Mesh control
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• There is a difficulty for the mesh for the very thin parts with 
large surface as the glue. This causes the minimum 
temperature in results to show less than -30.

• Tube and Chip zones, have independent mesh control.



FEA Thermal Analysis 
Basic Chip

Pixel Matrix – Digital Periphery
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Thermal Loads
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• Initial temperature is 22 C.
• The -30 C is a temperature load applied inside the tube.
• The thermal loads for the chip are applied as heat flux load on each zone surface.
• There are 90 chips on top, 90 on bottom, with 2 zones each chip.

Thermal Loads
The thermal loads for this case are
 
• 0.158 W/cm2 for Pixel Matrix area
• 0.656 W/cm2 for Digital Periphery
 

• -30 C inside tube
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Results – Temperature (min, max, 9 points)
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Results – Heat flux
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FEA Thermal Analysis 
Advanced Chip

Pixel Matrix – Digital Periphery - PPL
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Thermal Loads

11

• Initial temperature is 22 C.
• The -30 C is a temperature load applied inside the tube.
• The thermal loads for the chip are applied as heat flux load on each zone surface.
• There are 90 chips on top, 90 on bottom, with 4 zones each chip (there are 2 DP zones per chip)

Thermal Loads
The thermal loads for this case are 

• 0.158 W/cm2 for Pixel Matrix area
• 0.587 W/cm2 for Digital Periphery
• 1.957 W/cm2 for PPL

• -30 C inside tube
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Results – Temperature (min, max, 9 points)
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Results – Heat Flux
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Summary
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Summary
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The results from the two analyses are summarised in the table below. 



Summary
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The reference temperature for ΔΤ is -30 C.

Case Thermal Loads
W/cm2

ΔΤ (Max)
C

ΔΤ (Average)
C

1
Basic Chip

Total power 
consumption  

0.975W

Pixel Matrix 0.158
8.93 3.25

Digital Periphery 0.656

2
Advanced Chip

Total power 
consumption 

0.975W

Pixel Matrix 0.158

8.83 3.24Digital Periphery 0.587

PPL 1.957



Next Step
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Parametric design of tube position
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• The shape and position 
of the tube and the glue 
that covers the tube, is 
controlled by three 
datum planes. 
Glue/Tube Head, 
Glue/Tube Side1 and 
Glue/Tube Side2. 

• Those parameters are 
transferred in ANSYS 
and can be changed 
from there to create 
scenarios about shape 
and position of the tube



Parametric design of tube position
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The numbers shown on the 
right, define the original shape 
and position of the tube as it is 
now.
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