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PCB

Cooling

1PCB 
4 wafers 
8 chips 
576 ways 
14.4 mW

1 wafer
2 chips
144 ways

1 chip
72 ways
1.8 mW

Realization of slab model, to simulate the heat dissipation 
of chips in a slab EUDET

in order to valid the future cooling system

To simulate the slab heat dissipation, we decided to use resistances with a temperature control 
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The choice is to manufacture:
1 PCB able to simulate the power down to 14.4 mW (1PCB) and power up to 1 W (>7 PCBs)
6 PCBs for temperature control
1 external card for steering resistance
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6 PCBs temperature control

1 PCB heater

1 external card for steering resistance

FE_TEMP_1_2

FE_TEMP_3_34

FE_TEMP_35_36

FE_TEMP_37_38

FE_TEMP_39_40

FE_TEMP_41_42

FE_TEMP_43_44

FE_TEMP
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Resistance CMS 0805 12.4 Ohms

strain g auge Vishay 183112

Example of square R1 S1
2 Pads for résistance

2 Pads for gauge

10 mm

3 mm

3 mm 3 mm

PCB heater
1 card: FE_TEMP_3_34
Dimensions:

Thickness = 0.8 mm 
Width = maximum 124 mm 
Length = 124 mm

With 8 squares de 10 x 10 mm max as depth as possible
4 electric tracks by square, 

2 for resistance 
2 for gauge
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R4
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R7
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r = 40mm 

51.428°

10 mm

10 mm

124 mm max

124 mm
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124 mm max

124 mm
strain g auge Vishay 183112

Square

2 Pads for gauge

10 mm

3 mm 3 mm

PCBs temperature control
6 cards:

FE_TEMP_1_2
FE_TEMP_35_36
FE_TEMP_37_38
FE_TEMP_39_40
FE_TEMP_41_42
FE_TEMP_43_44

Dimensions:
Thickness = 0.8 mm 
Width = maximum 124 mm 
Length = 124 mm

With 1 square de 10 x 10 mm max as depth as possible
2 electric tracks for gauge
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Steering card for resistances
1 external card: FE_TEMP

Measures carried out between S point and 0v, the power is adjust by the potentiometer (P)
U for Imax = 11.9v
U for Imin = 11.2v
Pmax for PCB 8 chips = 1W 
Pmin for PCB 8 chips = 14.4 mW
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Resistance Gauge

Test and measurement
A strain gauge Vishay (reference 183112) is glued on the PCB and the resistance which simulates 
the chip, is directly bonded to the gauge.

Resistance glued to gauge

PT100 for calibration of the gauge

Steering resistance system

Temperature acquisition system
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Cards assembling in slab model

To achieve the interconnections between the PCBs,
we use capton combs
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card 1 FE_TEMP_1_2
gauge S9

gauges S1 à S8
resistances R1 à R8

gauge S10

gauge S11

gauge S12

gauge S13

gauge S14

2 wires

34 wires

36 wires

 38 wires

 40 wires

 42 wires

 44 wires

28 wires to the central acquisition 16 wires to the steering card resistances
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card 1 FE_TEMP_3_34

card 1 FE_TEMP_35_36

card 1 FE_TEMP_37_38

card 1 FE_TEMP_39_40

card 1 FE_TEMP_41_42

card 1 FE_TEMP_43_44

FE_TEMP
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Step 1
Comb 20 ways 
Capton width  = 19 mm
Wire =  0.25 mm
Track = 0.03 mm 
Wire + solder + track = moy 0.29 mm
Solder = moy 0.01 mm

Step 2
Comb 32 ways 
Capton width  = 19 mm
Wire =  0.11 mm
Track = 0.03 mm 
Wire + solder + track = moy 0.15 mm
Solder = moy 0.01 mm

Step 3
Comb 20 ways 
Capton width  = 5 mm
Wire =  0.11 mm
Track = 0.03 mm 
Wire + solder + track = moy 0.15 mm
Solder = moy 0.01 mm
T max relieved on the top = 45.6 °C
T max relieved on the lower side wafers = 42.5 °C

Tests of capton combs 
The combs are made by positioning the wires on a layer of capton scotch and covered by 
another layer of capton scotch.
Then the wire are solder alternately starting with wire n° 1 and n° 10, 20, 2, 11, 21…
Soldering iron used: Weller ws50 at 350°C
The temperature is controlled step by step with PT100 placed on the top and on the bottom 
(wafers side)
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Resistors load

1,25mmWidth

2mmLength

200 V (max.)Tension overload

100 V (max.)Power use

-55°C à +125°CUsing temperature

±10 ppm/°CTemperature
coefficient

0.1WRated power at 70 °C

±0.1%Tolerance resistance

12,4ΩValue of resistance

Thin FilmTechnologie

0805Enclosure type

Value parameterParameters
Resistance R3

1,25mmWidth

2mmLength

200 V (max.)Tension overload

100 V (max.)Power use

-55°C à +125°CUsing temperature

±10 ppm/°CTemperature
coefficient

0.125WRated power at 70 °C

±0.1%Tolerance resistance

8,06ΩValue of resistance

Thin FilmTechnologie

0805Enclosure type

Value parameterParameters

R2= resistance 16K OHM 0.1% 10PPM 0805
R1=143Ω resistance 0805 143R 0.1% 15PPM

Documents annexes 
Steering card for resistances

2N2907
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Analog Devices AMP03

LM324
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Creation of a special card for making combs
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60 mm

30 mm

130 mm

21.80 mm

4 mm

1.6 mm

2 mm

4 wires l = 0.2 mm

hole diameter 0.6 mm

2 x 44 pads

5 mm

8 mm
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Control temperature
Gauge Vishay temperature Sensors
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