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1.- Thermal studies over the T-shape diamond option

� Influence of the cooling’s block temperature

� Influence of the speed of air

2.- Extended diamond

� Influence of the cooling’s block temperature

�Influence of the speed of air

3.- Diamond bridge length (distance between ladder and cooling block)3.- Diamond bridge length (distance between ladder and cooling block)

4.- Cooling’s block temperature

5.- Environment temperature

6.- Effect on the Switcher power consumption

7.- Cross-check Valencia and Karlsruhe simulations
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X

Y
Z

ThicknessSensor=50µm

ThicknessFrame=450µm

ThicknessGlue=50µm

ThicknessChips=400µm

Ladder’s dimension and chip’s power consumption as defined in our “Parameter list”

→ Constant values all over this slides!

General statement
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1.- T-shape
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ThicknessDiamond=400µm
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1  DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             

OCT 19 2009
17:57:03

NODAL SOLUTION

STEP=1

1

MN

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:40:35

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =323.738

TCoolingBlock=-15ºC

Vair=1m/s

Tmax=51ºC

MN

MX

 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

 DEPFET Module                                                                  

288
294.841

301.682
308.523

315.364
322.205

329.047
335.888

342.729
350.547

17:57:03
STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =350.547

 DEPFET Module                                                                  

258
265.19

272.38
279.57

286.76
293.95

301.14
308.33

315.52
323.738

TCoolingBlock=15ºC

Vair=0m/s

Tmax=77ºC
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2.- T-shape extended

X
Y

Z
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37.5
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1  DEPFET Module  
 htc=10.45 / air speed 0                                                        OCT 19 2009

NODAL SOLUTION

1

MN

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:08:52

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =309.946

TCoolingBlock=-15ºC

Vair=1m/s

Tmax=37ºC

MN

MX

 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

 DEPFET Module                                                                  

288
293.102

298.204
303.306

308.408
313.51

318.611
323.713

328.815
334.646

OCT 19 2009
18:34:54

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =334.646

 DEPFET Module                                                                  

258
263.682

269.363
275.045

280.726
286.408

292.089
297.771

303.452
309.946

TCoolingBlock=15ºC

Vair=0m/s

Tmax=61ºC
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SUMMARY

TCoolingBlock (ºC) Vair (m/s) Tmax (ºC) T-Shape Tmax (ºC) Extended

-15 0 66 44

-15 1 51 37-15 1 51 37

0 0 71 52

0 1 54 44

+15 0 77 61

+15 1 58 52

The diamond under the Switcher’s balcony helps a lot!
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3.- Diamond bridge length

TCoolingBlock=0ºC

Vair=0m/s

Overlap with the cooling block=70mm2

Diamond length=0mm … 50mm
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1  DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             

OCT 20 2009
NODAL SOLUTION

STEP=1

1

MN

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
06:55:28

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =338.772

Distance=0mm

Tmax=66ºC

MN

MX

 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

 DEPFET Module                                                                  

273
282.842

292.684
302.526

312.369
322.211

332.053
341.895

351.737
362.985

OCT 20 2009
07:24:20

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =362.985

 DEPFET Module                                                                  

273
280.194

287.388
294.582

301.775
308.969

316.163
323.357

330.551
338.772

Distance=50mm

Tmax=90ºC

12



SUMMARY

Diamond length

(mm)

Tmax (ºC) 

T-shape

Tmax (ºC) 

Extended

0 66 44

10 71 52

20 77 60

y = 0,4829x + 66,429

y = 0,7886x + 44,286

30

40

50

60

70

80

90

100

T
m

a
x

 (
ºC

)

Extended

T-shape

20 77 60

30 81 69

40 86 76

50 90 83

We need to be as close as possible of the cooling block!

With the “Diamond extended” option: dT~20ºC!
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4.- Cooling’s block temperature

XY
Z

Diamond length=0mm

14



1  DEPFET Module  
 htc=10.45 / air speed 0                                                        OCT 20 2009

NODAL SOLUTION

1

MNMX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 243 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:40:57

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =243
SMX =326.333

TCoolingBlock=-30ºC

Vair=0m/s

Tmax=53.2ºC

MN

MX

 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 303 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

 DEPFET Module                                                                  

303
308.277

313.555
318.832

324.109
329.387

334.664
339.941

345.218
351.25

OCT 20 2009
08:05:53

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =303
SMX =351.25

 DEPFET Module                                                                  

243
252.115

261.229
270.344

279.458
288.573

297.687
306.802

315.916
326.333

TCoolingBlock=30ºC

Vair=0m/s

Tmax=78ºC

15



SUMMARY

TCoolingBlock

(ºC)

Tmax (ºC), 

v=0m/s, T-

shape

Tmax (ºC), 

v=0m/s, 

Extended

Tmax (ºC),

v=1m/s, T-

shape

Tmax (ºC), 

v=1m/s, 

Extended

-30 53 27 43 25

-15 59 36 47 31

0 66 44 51 37

+15 72 53 54 45

+30 78 63 59 55+30 78 63 59 55

• Small efficiency… Big

changes in the cooling block

give not such big differences

in the maximum temperature

• Once again, the “Extended”

is the best option!

→ Bigger slope
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y = 0,42x + 65,6

y = 0,26x + 50,8

y = 0,59x + 44,6

y = 0,49x + 38,6
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1  DEPFET Module  
 htc=19.45 / air speed 1                                                        OCT 20 2009

NODAL SOLUTION

5.- Environment temperature
1

MN

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 268 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
11:16:54

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =308.906

TCoolingBlock=0ºC

Vair=1m/s

XY
Z

T-shape only

MN

MX

 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

 DEPFET Module                                                                  

273
278.564

284.128
289.692

295.256
300.821

306.385
311.949

317.513
323.872

OCT 20 2009
11:23:39

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =323.872

 DEPFET Module                                                                  

273
276.927

280.854
284.782

288.709
292.636

296.563
300.49

304.418
308.906

Vair=1m/s

Tenv=-5ºC

Tmax=35.8ºC

TCoolingBlock=0ºC

Vair=1m/s

Tenv=15ºC

Tmax=50.7ºC
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SUMMARY

TEnvironment

(ºC)

Tmax (ºC), 

v=1m/s, 

T-shape

Tmax (ºC), 

v=1m/s, 

Extended

-5 36 28

0 40 30

y = 0,7476x + 39,494

y = 0,45x + 30,05

20

30

40

50

60

T
m

a
x

 (
ºC

)

T-shape

Extended

+5 43 32

+10 47 34

+15 50.7 37

Cool down the air is a hard job…

In the “Extended” option, this variable is less important.
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6.-Switcher power consumption

Remember we are assuming P=0.5W, while a more realistic approach will

be 0.2W (with a security factor 2). 
1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 283 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
15:50:49

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =320.127

P=0.5W

1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 283 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
15:53:44

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =308.533

P=0.2W

MN

 DEPFET Module                                                                  

273
278.154

283.309
288.463

293.618
298.772

303.927
309.081

314.236
320.127

TCoolingBlock=0ºC

Vair=1m/s

Tenv=10ºC

Tmax=47ºC

MN

 DEPFET Module                                                                  

273
276.886

280.773
284.659

288.546
292.432

296.319
300.205

304.092
308.533

TCoolingBlock=0ºC

Vair=1m/s

Tenv=10ºC

Tmax=35ºC

With the “diamond extended”, the temperature decreases even more, down to 31 ºC

T-shape T-shape

Realistic

numbers
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7.- Cross-check Karlsruhe and Valencia simulations

Karlsruhe geometry

For details, see Oksana’s talk in Barcelona

7mm

50mm

Valencia geometry
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MN

Y

~35ºC

TCoolingBlock=-35ºC

Vair=5m/s

Tenv=Room temperature

MXX
Y
Z

238
245.529

253.057
260.586

268.114
275.643

283.172
290.7

298.229
306.833

33.6ºC

The small difference is because in VLC we assume an

isotropic air flow around the module
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Conclusions

� The diamond underneath the balcony is mandatory!

• Will help to support the module as well

• On the other hand, it’s expensive… Let’s exchange the “one-diamond-

piece” for TPG underneath the switchers balcony (under study)

• Another option, increase the width of the diamond under the ladder’s end

� Keep the diamond bridge as short as possible.� Keep the diamond bridge as short as possible.

� A combination of cooling temperature and ambient temperature may help but

is not the driving factor.

� Cross-check between Valencia and Karlsruhe simulations is on the way…
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Thank you very

much!much!
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Summary of figuresSummary of figures
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X
Y

Z

1.- T-shape
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:54:48

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =338.725

MN

MXXZ

 DEPFET Module                                                                  

258
266.829

275.658
284.488

293.317
302.146

310.975
319.805

328.634
338.725

TCoolingBlock=-15ºC

Vair=0m/s

Tmax=66ºC
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1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:40:35

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =323.738

MN

MXXZ

 DEPFET Module                                                                  

258
265.19

272.38
279.57

286.76
293.95

301.14
308.33

315.52
323.738

TCoolingBlock=-15ºC

Vair=1m/s

Tmax=51ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:50:56

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =344.63

MN

MXXZ

 DEPFET Module                                                                  

273
280.835

288.669
296.504

304.338
312.173

320.007
327.842

335.676
344.63

TCoolingBlock=0ºC

Vair=0m/s

Tmax=71ºC

28



1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:52:22

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =327.187

MN

MXXZ

 DEPFET Module                                                                  

273
278.927

284.853
290.78

296.707
302.634

308.56
314.487

320.414
327.187

TCoolingBlock=0ºC

Vair=1m/s

Tmax=54ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:57:03

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =350.547

MN

MXXZ

 DEPFET Module                                                                  

288
294.841

301.682
308.523

315.364
322.205

329.047
335.888

342.729
350.547

TCoolingBlock=15ºC

Vair=0m/s

Tmax=77ºC

30



1  DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
17:59:06

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =330.885

MN
MX

XZ

 DEPFET Module                                                                  

288
292.691

297.381
302.072

306.762
311.453

316.143
320.834

325.524
330.885

TCoolingBlock=15ºC

Vair=1m/s

Tmax=58ºC
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2.- T-shape extended

X
Y

Z
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:05:05

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =317.372

MN

XZ

 DEPFET Module                                                                  

258
264.494

270.988
277.482

283.975
290.469

296.963
303.457

309.951
317.372

TCoolingBlock=-15ºC

Vair=0m/s

Tmax=44ºC
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1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:08:52

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =309.946

MN

XZ

 DEPFET Module                                                                  

258
263.682

269.363
275.045

280.726
286.408

292.089
297.771

303.452
309.946

TCoolingBlock=-15ºC

Vair=1m/s

Tmax=37ºC

34



1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:29:11

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =325.523

MN

XZ

 DEPFET Module                                                                  

273
278.745

284.489
290.234

295.979
301.724

307.468
313.213

318.958
325.523

TCoolingBlock=0ºC

Vair=0m/s

Tmax=52ºC
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1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:31:11

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =317.289

MN

MXXZ

 DEPFET Module                                                                  

273
277.844

282.688
287.532

292.376
297.221

302.065
306.909

311.753
317.289

TCoolingBlock=0ºC

Vair=1m/s

Tmax=44ºC

36



1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:34:54

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =334.646

MN

MXXZ

 DEPFET Module                                                                  

288
293.102

298.204
303.306

308.408
313.51

318.611
323.713

328.815
334.646

TCoolingBlock=15ºC

Vair=0m/s

Tmax=61ºC
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1

MX

 DEPFET Module  
 htc=19.45 / air speed 1                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 19 2009
18:36:34

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =325.404

MN

XZ

 DEPFET Module                                                                  

288
292.091

296.182
300.273

304.364
308.455

312.546
316.637

320.728
325.404

TCoolingBlock=15ºC

Vair=1m/s

Tmax=52ºC

38



3.- Diamond length

TCoolingBlock=0ºC

Vair=0m/s

Overlap with the cooling block=70mm2

Diamond length=0mm … 50mm
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
06:55:28

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =338.772

MN

MXXZ

 DEPFET Module                                                                  

273
280.194

287.388
294.582

301.775
308.969

316.163
323.357

330.551
338.772

Distance=0mm

Tmax=66ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
06:57:46

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =344.63

MN

MXXZ

 DEPFET Module                                                                  

273
280.835

288.669
296.504

304.338
312.173

320.007
327.842

335.676
344.63

Distance=10mm

Tmax=71ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:15:57

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =349.916

MN

XZ

 DEPFET Module                                                                  

273
281.413

289.825
298.238

306.651
315.063

323.476
331.888

340.301
349.916

Distance=20mm

Tmax=77ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:19:42

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =354.688

MN

Z

 DEPFET Module                                                                  

273
281.935

290.869
299.804

308.738
317.673

326.608
335.542

344.477
354.688

Distance=30mm

Tmax=81ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:22:49

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =358.997

MN

Z

 DEPFET Module                                                                  

273
282.406

291.812
301.218

310.624
320.03

329.435
338.841

348.247
358.997

Distance=40mm

Tmax=86ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:24:20

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =362.985

MN

Z

 DEPFET Module                                                                  

273
282.842

292.684
302.526

312.369
322.211

332.053
341.895

351.737
362.985

Distance=50mm

Tmax=90ºC
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4.- Cooling’s block temperature

XY
Z

Diamond length=0mm
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 243 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:40:57

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =243
SMX =326.333

MNMXXZ

 DEPFET Module                                                                  

243
252.115

261.229
270.344

279.458
288.573

297.687
306.802

315.916
326.333

TCoolingBlock=-30ºC

Vair=0m/s

Tmax=53.2ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 258 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
07:59:06

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =258
SMX =332.549

MN

MXXZ

 DEPFET Module                                                                  

258
266.154

274.308
282.462

290.615
298.769

306.923
315.077

323.231
332.549

TCoolingBlock=-15ºC

Vair=0m/s

Tmax=59ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 273 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
08:00:38

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =273
SMX =338.772

MN

MXXZ

 DEPFET Module                                                                  

273
280.194

287.388
294.582

301.775
308.969

316.163
323.357

330.551
338.772

TCoolingBlock=0ºC

Vair=0m/s

Tmax=66ºC
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1  DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 288 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
08:02:26

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =288
SMX =345.004

MN

MXXZ

 DEPFET Module                                                                  

288
294.235

300.47
306.705

312.939
319.174

325.409
331.644

337.879
345.004

TCoolingBlock=15ºC

Vair=0m/s

Tmax=72ºC
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1

MX

 DEPFET Module  
 htc=10.45 / air speed 0                                                        
 Module thk. 450 um                                                             
 Tenv 288 K                                                                     
 Tcool 303 K                                                                    
 K bumps 6  W/mK | K contact 20 W/mK                                            

X
Y

Z

OCT 20 2009
08:05:53

NODAL SOLUTION

STEP=1
SUB =1
TIME=1
TEMP     (AVG)
RSYS=0
SMN =303
SMX =351.25

MN

MXXZ

 DEPFET Module                                                                  

303
308.277

313.555
318.832

324.109
329.387

334.664
339.941

345.218
351.25

TCoolingBlock=30ºC

Vair=0m/s

Tmax=78ºC
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