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Realization of slab model, to simulate the heat dissipation ‘ ‘ z I ‘
of chips in a slab EUDET .

in order to valid the future cooling system

[ |
— 1 > O]|O > >
28] O
O d
1PCB 1 wafer 1 chip
PCB 4 wafers 2 chips 72 ways
8 chips 144 ways 1.8 mwW

576 ways
14.4 mW

Cooling —>»

To simulate the slab heat dissipation, we decided to use resistances with a temperature control
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The choice is to manufacture: TR
1 PCB able to simulate the power down

to 14.4 mW (1PCB) and power up to 1 W (>7 PCBs)
8 PCBs for temperature control T
1 external card for steering resistance

FE_TEMP_15_16

O

O

CAu(ed

Calorimeter for IL

1 PCB heater
FE_TEMP_17_48

1 PCB adaptator and dif

FE_ADAPT_DIF
O ! _

2 external cardS for steering resislance\ =

FE_TEMP_1W
FE_TEMP_30W
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Calorimeter for IL

PCB heater

1 card: FE_TEMP_17_48
Dimensions:
Thickness = 0.8 mm
Width = 124.5 mm +0-0.1
Length = 124.5 mm +0-0.1
With 8 squares de 12 x 12 mm max as depth as possible
4 electric tracks by square,

2 for resistance 124.5 mm +0-0.1
2 for T° sensor A
Example of square R1 S1 R3
2 Pads for résistance S3 R6
X S6
T 3 mm / \ //
n e O R1 /
. E\ Resistance CMS 0805 12.4 Ohms S1 /!
D D \ ] ] /// 51 _4280
strain g auge Vishay 183112 R5 ¥ RS o o
“““““ .5 mm +0-0.
[] [1 S5 r =40mm S8
3 mm 3 mm
\/ R
2 Pads for gauge S2
|
F;; 10 mm
gj 10 mm
Manchester 09/sept/2008 A.Falou & P.Cornebise {LLAL-Orsay}



PCBs temperature control

8 cards:
FE_TEMP_1 2
FE TEMP 3 4
FE_TEMP_5 6
FE_TEMP_7_8
FE_TEMP_9 10
FE_TEMP_11_12
FE_TEMP_13_14
FE_TEMP_15_16

Dimensions:
Thickness = 0.8 mm

Width = 124.5 mm +0-0.1

124.5 mm +0-0.1

Calorimeter for IL

Length = 124.5 mm +0-0.1

With 1 square 12x12 mm max as depth as possible
2 electric tracks for T° sensor

Square

OO T

<—>|\/l<—>
3 mm 3 mm

2 Pads for gauge

strain g auge Vishay 183112

124.

5 mm +0-0.1

Manchester 09/sept/2008 A.Falou & P.Cornebise {LLAL-Orsay}



Steering card for resistances l-l
2 external cards:

FE_TEMP_1W for card with 8 resistances Calorimeter for IL

~

FE_TEMP_??7? For card simulate adaptor and dif

+15v

FE_TEMP_1W

+12v +12v

R1
143 ohms

R3
8.06 ohms
S

P 2N2907

1 kohms

R2 R4 charge

16 kohms |:| 8 résistances en série
de 12.4 ohms

Ov

Measures carried out between S point and Ov, 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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CAL(ED

Calorimeter for IL

Adaptor and dif card

1 card: FE_ADAPT DIF
2 parts:
-Adaptor, with a square for 1 resistance and 1 gauge for temperature
-Dif with 1 big resistance 1 pt100 for temperature

Dimensions:
Thickness = 0.8 mm < 124 mm >
Width = 124.5 mm +0 -0.1 FE_TEMP_43_44
Length = 95 mm +0.1 -0.1 f
A A
=
ﬂ }quare for 40 mm
m RESISTOR AND SENSOR
(@x
ADAPTATOR CARD
_________ . \4
O 95 mm < 74.5 mMm —M8M8M8M8M8M8M8M8>»
(- RESISTOR AND SENSOR
gt
7} v
Q_ >< 55 mm
D
C5D"' DIF CARD QUESTIONS : what are the values of
the max power dissipated in the
28 \4 l L | v _
[ f adaptor part and dif part
O PIN OUT CONNECTOR
€<— 49.5 mm —>»
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Test and measurement ﬁl‘.‘
A strain gauge Vishay (reference 183112 used as T° sensor) is glued on the PCB and

Calorimeter for |
resistance which simulates the chip, is directly bonded to the gage. e

PT100 for calibration of the gauge

Resistance

Resistance glued to gauge

Steering resistance system
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combs capton
N

Cards assembling in slab model Al-l

e

36 wires to the central acquisition

a
2 wires

a
4 wires

a

. o

6 wires

o

o
38 wires

[m}
40 wires

[m}
42 wires

[m}
44 wires

[m}
46 wires

[m}

RN —
()

tion1 FE TEMP 1 2 Calorimeter for IL
o Ssition
gauge sS9 -

position2 FE_TEMP_3 4
gauge S10

position 3 FE_TEMP_5_6
gauge S11

position4 FE_TEMP_17_48 Possibility to remove this card
gauges S1a S8 on position 2-3-5-6-7-8-9
resistances R1 a R8

position5 FE_TEMP_7_8
gauge S12

position6 FE_TEMP_9_10
gauge S13

position 7 FE_TEMP_11_12
gauge S14

position 8 FE_TEMP_13_14
gauge S15

position 9 FE_TEMP_15_16
gauge S16

position 10 FE_ADAPT_DIF

18 wires to the steering card resistances 2 wires to the steering card resistances
FE_TEMP_1W FE_TEMP_30W

\ To achieve the interconnections between the PCBs,
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Tests of kapton combs l-'C
The combs are made by positioning the wires on a layer of kapton scotch and covere
another layer of kapton scotch. Galorimeterfor ILC
Then the wire are solder aiternateiy 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)

 Step 1

.~ Comb 20 ways

; Kapton 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

Kapton 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

Kapton 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

L Hmn T max relieved on the lower side wafers = 42.5 °C
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Resistors load

Documents annexes

Steering card for resistances

Resista r‘Ich} i!‘l@

Parameters Value parameter Parameters C\?&[U?‘S&F’éﬂﬁeter
Enclosure type 0805 Enclosure type 0805
Technologie Thin Film Technologie Thin Film
Value of resistance 12,4Q Value of resistance 8,06Q
Tolerance resistance +0.1% Tolerance resistance +0.1%
Rated power at 70 °C 0.1W Rated power at 70 °C 0.125W
Temperature coefficient +10 ppm/°C Temperature coefficient +10 ppm/°C
Using temperature -55°C a +125°C Using temperature -55°C a +125°C
Power use 100 V (max.) Power use 100 V (max.)
Tension overload 200 V (max.) Tension overload 200 V (max.)
Length 2mm Length 2mm
Width 1,25mm Width 1,25mm
R2= resistance 16K OHM 0.1% 10PPM 0805
R1=143Q resistance 0805 143R 0.1% 15PPM
SYMBOL PARAMETER COMNDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - -0 W
Veeo collector-emitter voltage open base
2M2507 - -0 v
2N2307A - -0 v i
le collector current (DC) - —600 mA
Piot total power dissipation Tamp = 26 °C - 400 miV 2@ 2 N2907
hes DC current gain I = =150 mA; Ve =-10W 100 300 1
fr transition frequency le = 50 mA; Veg = -20V; =100 MHz 200 - MHz
tor turn-off time: lcon = =180 mA; lagn =15 mA; lagg = 15 mA | - 300 ns

Manchester 09/sept/2008

A.Falou & P.Cornebise {LLAL-Orsay}

11



AirAalac~n MaviiAa~naaea AMMMDND
AlldIVUy eviteos AIVIFUO
AMPO3F AMPO3B AMPO3G
Parameter Symbol | Conditions Min Typ Max | Min Typ Max [Min Typ Max | Units
Offset Voltage Vos Vem =0V —400 10 400 | =700 20 T00 |-T50 25 750 uv
Gain Error No Load, Viy=%10V,
Rs=00 0.00004 0.008 0.00004 0.008 0.001 0.008 | %
Input Voltage Range IVR (MNote 1) +10 +10 +10 v
Common-Mode Rejection CMR | Vgy=210V 85 100 80 05 80 05 dB
Power Supply Rejection Ratio| PSRR [ Vg=16 Vo 18V 0.6 10 0.6 10 0.7 10 uviv
Ourput Swing Vo Ry =2k +12 +13.7 +12 +13.7 +12 +13.7 v
Short-Circuit Current Limit | Ige Outpur Shorted
to Ground +45/-15 +45/-15 +45/-15 mA
Small-Signal Bandwidth
(-3 dB) BW R =2kQ 3 3 3 MHz
Slew Rate SR Ry =2kQ 6 9.5 6 0.5 6 0.5 Vius
Capacitive Load Drive
Capability CL No Oscillation 300 300 300 pF
Supply Current Iey No Load 2.5 3.5 25 35 25 35 mA
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 32orxl6 Ve
Vin Differential input voltage 32 Voc
Vin Input voltage -03to+32 Voc
Po Maximum power dissipation, Tayy, = 25 °C (still-air) !
N package 1420 mWw
D package 1040 mW
DH package 762 mW
Output short-circuit to GND one amplifier? .
Continuous
Vee < 15 Vo and Tamp =25 °C
Iy Input current (Vi <-0.3 V)3 50 mA
Tamb Operating ambient temperature range
LM324/324A Oto +70 °C
LM224 —25 to +85 °C
SA534 —40 to +85 °C
LM2902 —40to +125 °C
LM124 —55to +125 °C
Tatg Storage temperature range —55to +150 °c
Teid Lead soldering temperature (10 sec max) 230 °c
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OuUTPUT 1

—INPUT 1

+HINPUT 1

L=
+*

+INPUT 2

=IMPUT 2

OuUTPUT 2

CALE

Calorimeter for IL

25k()

D, DH, and N Packages

[] <]
104
2] 2]
<] ]
2] o]
HE
7] ]

TOP VIEW

QUTPUT 4

—INFUT 4
+HINPUT 4
GMND

+INPUT 3
—INPUT 2

QUTPUT 3
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Creation of a special card for making combs CAL'(GO

< 60 mm >) Calorimeter for IL
€— 30 mm —ﬂl
A |
—*ﬂJtS mm -
I
t 8 mm —
| 4 mm -
I "
I o]
i v
I u
! u
| 2] [1.6 mm
I u
| ;:
: t O |
o]
! =1 |2 mm
! 5
! | O |
: 2N
| o]
130 mm : = \ hole diameter 0.6 mm
: o
| O |
| [0 ]
| o]
| O |
| [O ]
| m
| | O |
| 5
!
I
I
I
I
I
I
| 0.5 mm
I
I
I
\ 2 I
single side
4 wires | = 0.2 mm thinkness PCB = 16/10
thinkness CU =17.5
2 x 48 pads
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Control temperature iﬁ;ﬁl%\l-ﬂea

Gauge Vishay temperature Sensors :

Calorimeter for IL

GAGE PATTERN DIMENSIONS inches
AND DESIGNATION millimeters
Appm";ma'ESize Shown GAGE | OVERALL GRID OVERALL MATRIX
ee Note 1 LENGTH | LENGTH | WIDTH WIDTH Length Width
ETG-50A/Option E 0.060 0.148 0.100 0.100 0.28 0.20
ETG-50A/0ption W
ETG-50B/Option E . 152 3.76 2.54 2.54 7.0 48
ETG-50B/Option W .
0.125 0.235 0.125 0.125 0.33 0.19
SOAE  SOB/E  OptW 3.18 5.97 3.18 3.18 8.3 4.7
WTG-50A
WTG-20AOption W ) 0.060 0.148 0.100 0.100 0.28 0.20
wlg:gggmption w B 152 3.76 2.54 2.54 7.0 4.8
ﬂ | 0.125 0.235 0.125 0.125 0.33 0.19 50B/E
50A 508 Fc; zttcfe 3.18 5.97 3.18 3.18 8.3 4.7
WWT-TG-W200B-050 0.20 (Shm;_l;‘:’gth) 0.200 (Shirg_gmh) 0.52 0.26
For weldable temperature sensor,
see appropriate datasheet. 5.08 18.03 5.08 10.92 13.1 6.6
Acknowledgments
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