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CERTI FI CATI ON

This is to certify that the evaluation described herein was
desi gned and executed by personnel of Contech Research, Inc.
It was perforned in concurrence of Calgreg who is the test
sponsor.

Al l equi pnent and neasuring instrunments used during testing
were calibrated and traceable to NI ST according to | SO 10012-1
and ANSI/ NCSL Z540-1, as applicable.

All data, raw and summari zed, anal ysis and concl usi ons
presented herein are the property of the test sponsor. No copy
of this report, except in full, shall be forwarded to any
agency, custoner, etc., without the witten approval of the
test sponsor and Contech Research

foss

CGeorge G dear Il
Director of Mechanical /Environnmental Testing
Cont ech Research, Inc.
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SCOPE

To performqual testing on product as subnmitted by the test
sponsors, Cal greg Thermal Sol utions.

APPLI CABLE DOCUMENTS

1. Unl ess ot herw se specified, the foll ow ng docunents of
issue in effect at the tine of testing perforned forma
part of this report to the extent as specified herein. The
requi renments of sub-tier specifications and/or standards
apply only when specifically referenced in this report.

2. Product Specifications:

El A 364

TEST SAMPLES AND PREPARATI ON

1. The follow ng test sanples were submtted by the test
sponsor for the evaluation to be perfornmed by Contech
Research, Inc.

Heat si nks and Mounting dips
2. Unless otherwise indicated, all materials were certified by
the manufacturer to be in accordance with the applicable
product specification.

3. Al test sanples were coded and identified by the test
sponsor.

4. The test sanples were tested in their ‘as received
condi tion.
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TEST SAMPLES AND PREPARATI ON - Conti nued

5. The follow ng test plan was established for this program

TEST PLAN

Renoval Forces

Tenperature Life

| I
Mechani cal Shock Vi bration

I I
Renoval Forces Renoval Forces
SAMPLE S| ZE

The foll owi ng nunber of test sanples were tested:

24 Large and 24 snal
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EQUI PMENT LI ST

| D# Next Cal Last Cal Equipment Name M anufacturer Modé # Serial # Accuracy Freq.Cal
281 Vibration Power Amp Ling Dynamics DPA 10K 156 N/A N/A
486 11/24/05 11/24/04 | Digital Force Gage 100 Ibs. | Chatillon Co. DFIS-100 23084 +.25lbs 6 mon.
553 12/6/05 12/6/04 | 12 channel Power Unit PCB Co. 483A 1303 See Cal Cert 12mon
988r Main frame Agilent 35650 | 2608A003377 See Manua N/A
991r Sig Processor interface Agilent 35651B n‘a N/A N/A
1121 10/20/05 10/20/04 | Accelerometer PCB 353B04 57715 | SeeCal. Cert. 12mon
1239 Bench Oven Blue M. ESP400C-5 ESP-1229 SeeManual | Each Test
5026 12/13/05 12/13/04 | DAC Module H.P. 356568 3244A00342 See Cal Cert | 12months
5027 12/13/05 12/13/04 | 8-Chan input module H.P. 35655A 2911A02381 See Cal Cert | 12months
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PROJIECT NQO. : 204815 SPECI FI CATI ON:  ElI A 540BAE

PART NO. None PART DESCRI PTI ON:  Heat si nk
"SAMPLE SIZEE 24 ea ' TECHNCOAN. Ggo
'START DATE: 12-14-14 ~ COWPLETE DATE:  12-14-04
"ROOM AMBI ENT: 23 oc 1 RELATIVE HUM DI TY: 20

REMOVAL FORCE

PURPGOSE:

To determ ne the nechanical forces required to renove the
Heat si nk, by pushing verticly fromthe botton of the test die.

The force shall be applied to the test sanples fromthe
undersi de of the heatsink so as to cause the heatsink to pop
free. See the test setup bel ow
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REQUI REMENTS:

1. The force required to renove the heatsink fromthe test die
shal | be measured and recorded.

2. The mounting clip shall remain on the test die.

3. After the pretest neasurenents are made, the nmounting clips
shal | be renoved and di scarded.

RESULTS:
1. In all cases, the nmounting clips remained on the test die.

2. The following are the pre and post environnment renoval
forces:
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Pre Post Pre Post
Shock Shock Vi bration Vi bration
No. No
Large Lar ge Large Large
Newt ons  Pounds Newt ons Pounds Newt ons Pounds Newt ons
1 47.56 10.7 39.11 8.8 25 60. 00 13.5 38. 67
2 51. 56 11.6 40. 89 9.2 26 46. 67 10.5 45.78
3 41. 33 9.3 40. 89 9.2 27 44.89 10.1 41.78
4 56. 00 12.6 37.78 8.5 28 60. 00 13.5 54. 22
5 40. 44 9.1 26. 22 5.9 29 68. 00 15.3 36. 89
6 52. 44 11.8 47.56 10.7 30 45.78 10.3 32.89
7 48. 44 10.9 38. 67 8.7 31 43.56 9.8 36. 89
8 53. 33 12 51.11 11.5 32 63.11 14.2 32.00
9 51. 56 11.6 46. 67 10.5 33 60. 00 13.5 56. 00
10 50. 67 11.4 39.11 8.8 34 64. 00 14. 4 49. 33
11 45. 33 10.2 40. 00 9 35 39.56 .9 40. 00
12 62. 67 14.1 39.11 8.8 36 43. 56 .8 36. 44
Avg 50.11 11. 28 40. 59 9.13 Avg 53. 26 11.98 41.74
Std 6. 14 1.38 6.19 1.39 Std 10. 05 2.26 7.94
Dev Dev
Pre Post Pre Post
Shock Shock Vib Vib
No. Snal | Smal | No. Snal | Snal
Newt ons  Pounds Newt ons Pounds Newt ons  Pounds Newt ons
13 56. 89 12.8 40. 89 9.2 37 53. 33 12 45.33
14 65. 33 14.7 43. 11 9.7 38 43. 56 .8 51.11
15 61. 33 13.8 35.11 7.9 39 39.11 8.8 48.00
16 48. 44 10.9 37.78 8.5 40 54. 67 12.3 31.56
17 60. 44 13.6 39.56 8.9 41 38. 67 8.7 38. 22
18 62. 67 14.1 44. 00 9.9 42 41. 33 .3 48. 89
19 58. 67 13.2 38. 22 8.6 43 45. 33 10.2 50. 67
20 56. 44 12.7 37.33 8.4 44 37.33 .4 31.56
21 60. 44 13.6 35.11 7.9 45 37.33 .4 43.56
22 55.11 12. 4 36. 00 8.1 46 60. 00 13.5 44. 00
23 49. 33 1.1 39.11 8.8 47 53.78 12.1 39.56
24 53. 33 12 27.11 6.1 48 39. 56 8.9 35.11
Avg 57.37 12.91 37.78 8. 50 Avg 45. 33 10. 20 42. 30
Std 5.17 1.16 4.40 0.99 Std 7.98 1.80 7.03
Dev dev
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PROJIECT NO. : 204815 SPECI FI CATI ON:  ElI A 540BAE

PART NO. None PART DESCRI PTI ON:  Heat si nk
"SAMPLE SIZEE 24 ea ' TECHNCOAN. Ggo
'START DATE: 12-16-04 ~ COWPLETE DATE:  1-5-05
"ROOM AMBI ENT: 21 oc | RELATIVE HUOM DI TY: 15

EQUI PMENT | D#: 1239

TEMPERATURE LI FE

HOT
PURPOSE:

To eval uate the mechanical stability of the nmounting clip
when exposed to a thermal environnent.

Test Condition:

Tenperature : 85 °C + 2 °C
Dur ati on : 500 hours

REQUI REMENTS:

There shall be no evidence of physical danage or deterioration
of the test sanples so exposed.

RESULTS:

There was no evidence of visual or physical damage to the test
sanpl es as tested.
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PROJIECT NQO. : 204815 SPECI FI CATI ON:  ElI A 540BAE

PART NO. None PART DESCRI PTI ON:  Heat si nk
"SAMPLE SIZEE 24 ea TECHNCGAN. ggo
'START DATE: 1-4-05 ~ COWPLETE DATE:  1-4-05
"ROOM AMBI ENT: 21 oc 1 RELATIVE HUM DI TY: 18

EQUI PMENT | D#:  988r, 991r, 5026, 5027, 281, 553, 1121

MECHANI CAL SHOCK ( SPECI FI ED PULSE)

PURPCSE:
To determ ne the nechanical integrity of the heatsink attach

Subj ected to shocks such as those expected from handling
transportation, etc. after thermal stress.

Test Conditions:

©G0O Level . 50 Gs

Dur ati on : 11 MI1liseconds
Wave Form : Y sine

No. of Shocks . 18

REQUI REVENTS:

1. There shall be no evidence of physical damage to the test
sanpl es as tested.

2. Al sanples shall remain on the test fixture and the
heat sinks still attached to the clip.
RESULTS:

1. There was no evidence of physical damage to the test sanples
as tested.

2. Al test sanples remained on the test fixture.
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PROJIECT NQO. : 204815 SPECI FI CATI ON:  ElI A 540BAE

PART NO. None PART DESCRI PTI ON:  Heat si nk
"SAMPLE SIZEE 24 ea TECHNCGAN. ggo
'START DATE: 1-4-05 ~ COWPLETE DATE:  1-4-05
"ROOM AMBI ENT: 21 oc 1 RELATIVE HUM DI TY: 18 %

EQUI PMENT | D#:  988r, 991r, 5026, 5027, 281, 553, 1121

VI BRATI ON, RANDOM

PURPCOSE:

To evaluate the integrity of the test sanples relative to a
severe nmechani cal environnent after thermal stress.

Test Condi tions:

Power Spectral Density : 0.04g% hz

G’ RW : 7.3
Frequency . 50-2000
Dur ati on > 45 mn/axis

REQUI REMENTS:

1. There shall be no evidence of physical damage to the test
sanpl es as tested.

2. Al samples shall remain on the test fixture and the
heat sinks still attached to the clip.

RESULTS:

1. There was no evidence of physical danage to the test sanples

as tested.

2. Al test sanples remained on the test fixture.
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