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CERTI FI CATI ON 
 

 
 
 
 
Thi s i s  t o cer t i f y  t hat  t he eval uat i on descr i bed her ei n was 
desi gned and execut ed by per sonnel  of  Cont ech Resear ch,  I nc.   
I t  was per f or med i n concur r ence of  Cal gr eg who i s t he t est  
sponsor .  
 
Al l  equi pment  and measur i ng i nst r ument s used dur i ng t est i ng 
wer e cal i br at ed and t r aceabl e t o NI ST accor di ng t o I SO 10012- 1 
and ANSI / NCSL Z540- 1,  as appl i cabl e.  
 
Al l  dat a,  r aw and summar i zed,  anal ysi s and concl usi ons 
pr esent ed her ei n ar e t he pr oper t y of  t he t est  sponsor .   No copy 
of  t hi s r epor t ,  except  i n f ul l ,  shal l  be f or war ded t o any 
agency,  cust omer ,  et c. ,  wi t hout  t he wr i t t en appr oval  of  t he 
t est  sponsor  and Cont ech Resear ch.  
 
 
 

 
 
 

Geor ge G.  Ol ear  I I  
Di r ect or  of  Mechani cal / Envi r onment al  Test i ng 

Cont ech Resear ch,  I nc.  
 
 
 
 

GGO:  
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 SCOPE 
 

To per f or m qual  t est i ng on pr oduct  as submi t t ed by t he t est  
sponsor s,  Cal gr eg Ther mal  Sol ut i ons.  

 
 APPLI CABLE DOCUMENTS 
 
1.    Unl ess ot her wi se speci f i ed,  t he f ol l owi ng document s of  

i ssue i n ef f ect  at  t he t i me of  t est i ng per f or med f or m a 
par t  of  t hi s r epor t  t o t he ext ent  as speci f i ed her ei n.  The 
r equi r ement s of  sub- t i er  speci f i cat i ons and/ or  st andar ds 
appl y onl y when speci f i cal l y  r ef er enced i n t hi s r epor t .  

 
2.   Pr oduct  Speci f i cat i ons:  
 
    EI A 364 
 
 
 TEST SAMPLES AND PREPARATI ON 
 
1.  The f ol l owi ng t est  sampl es wer e submi t t ed by t he t est  

sponsor  f or  t he eval uat i on t o be per f or med by Cont ech 
Resear ch,  I nc.  

 
Heat si nks and Mount i ng Cl i ps  

 
2.  Unl ess ot her wi se i ndi cat ed,  al l  mat er i al s wer e cer t i f i ed by 

t he manuf act ur er  t o be i n accor dance wi t h t he appl i cabl e 
pr oduct  speci f i cat i on.  

 
3.  Al l  t est  sampl es wer e coded and i dent i f i ed by t he t est  

sponsor .  
 
4.  The t est  sampl es wer e t est ed i n t hei r  ‘ as r ecei ved’  

condi t i on.  
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TEST SAMPLES AND PREPARATI ON -  Cont i nued 
 
 
5.  The f ol l owi ng t est  pl an was est abl i shed f or  t hi s pr ogr am:  
 
 
 

TEST PLAN 
 
 
 Removal  For ces  
 |   
 Temper at ur e Li f e  
  |    
     

Mechani cal  Shock  Vi br at i on 
|   |  

Removal  For ces  Removal  For ces 
 
 
 
 
 SAMPLE SI ZE 
 
  The f ol l owi ng number  of  t est  sampl es wer e t est ed:  
 

24 Lar ge and 24 smal l  
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EQUI PMENT LI ST 
 
 

 
ID# Next Cal Last Cal Equipment Name Manufacturer  Model # Ser ial # 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 lbs. 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 Manual 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 See Cal. Cert. 12mon 
1239   Bench Oven Blue M. ESP400C-5 ESP-1229 See Manual Each Test 
5026 12/13/05 12/13/04 DAC Module H.P. 35656B 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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TEST RESULTS 
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PROJECT NO. :  204815 SPECI FI CATI ON:  EI A 540BAE 

PART NO. :  None PART DESCRI PTI ON:  Heat si nk 

SAMPLE SI ZE:  24 ea TECHNI CI AN:  Ggo 

START DATE:  12- 14- 14 COMPLETE DATE:  12- 14- 04 

ROOM AMBI ENT:  23 °C RELATI VE HUMI DI TY:  20  

EQUI PMENT I D#:  486 

 
 REMOVAL FORCE 
 
 PURPOSE:  
 
 To det er mi ne t he mechani cal  f or ces r equi r ed t o r emove t he 
 Heat si nk,  by pushi ng ver t i c l y f r om t he bot t on of  t he t est  di e.  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 PROCEDURE:  
 
 The f or ce shal l  be appl i ed t o t he t est  sampl es f r om t he 
 under si de of  t he heat si nk so as t o cause t he heat si nk t o pop 
 f r ee.  See t he t est  set up bel ow:  
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REQUI REMENTS:  
 
1.  The f or ce r equi r ed t o r emove t he heat si nk f r om t he t est  di e 
   shal l  be measur ed and r ecor ded.  
 
2.  The mount i ng c l i p shal l  r emai n on t he t est  di e.  
 
3.  Af t er  t he pr et est  measur ement s ar e made,  t he mount i ng c l i ps 
   shal l  be r emoved and di scar ded.  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -    
 RESULTS:  
 
1.  I n al l  cases,  t he mount i ng c l i ps r emai ned on t he t est  di e.  
 
2.  The f ol l owi ng ar e t he pr e and post  envi r onment  r emoval  
   f or ces:   
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 Pr e  Post     Pr e  Post   

 Shock  Shock    Vi br at i on  Vi br at i on  

No.      No.      

 Lar ge  Lar ge    Lar ge  Lar ge  

 Newt ons  Pounds Newt ons  Pounds   Newt ons  Pounds Newt ons  Pounds 

           

1 47. 56 10. 7 39. 11 8. 8  25 60. 00 13. 5 38. 67 8. 7 

2 51. 56 11. 6 40. 89 9. 2  26 46. 67 10. 5 45. 78 10. 3 

3 41. 33 9. 3 40. 89 9. 2  27 44. 89 10. 1 41. 78 9. 4 

4 56. 00 12. 6 37. 78 8. 5  28 60. 00 13. 5 54. 22 12. 2 

5 40. 44 9. 1 26. 22 5. 9  29 68. 00 15. 3 36. 89 8. 3 

6 52. 44 11. 8 47. 56 10. 7  30 45. 78 10. 3 32. 89 7. 4 

7 48. 44 10. 9 38. 67 8. 7  31 43. 56 9. 8 36. 89 8. 3 

8 53. 33 12 51. 11 11. 5  32 63. 11 14. 2 32. 00 7. 2 

9 51. 56 11. 6 46. 67 10. 5  33 60. 00 13. 5 56. 00 12. 6 

10 50. 67 11. 4 39. 11 8. 8  34 64. 00 14. 4 49. 33 11. 1 

11 45. 33 10. 2 40. 00 9  35 39. 56 8. 9 40. 00 9 

12 62. 67 14. 1 39. 11 8. 8  36 43. 56 9. 8 36. 44 8. 2 

           

Avg 50. 11 11. 28 40. 59 9. 13  Avg 53. 26 11. 98 41. 74 9. 39 

St d 
Dev 

6. 14 1. 38 6. 19 1. 39   St d 
Dev 

10. 05 2. 26 7. 94 1. 79 

           

           

 Pr e  Post     Pr e  Post    

  Shock   Shock     Vi b  Vi b 

No.  Smal l   Smal l    No.  Smal l   Smal l   

 Newt ons  Pounds Newt ons  Pounds   Newt ons  Pounds Newt ons  Pounds 

           

13 56. 89 12. 8 40. 89 9. 2  37 53. 33 12 45. 33 10. 2 

14 65. 33 14. 7 43. 11 9. 7  38 43. 56 9. 8 51. 11 11. 5 

15 61. 33 13. 8 35. 11 7. 9  39 39. 11 8. 8 48. 00 10. 8 

16 48. 44 10. 9 37. 78 8. 5  40 54. 67 12. 3 31. 56 7. 1 

17 60. 44 13. 6 39. 56 8. 9  41 38. 67 8. 7 38. 22 8. 6 

18 62. 67 14. 1 44. 00 9. 9  42 41. 33 9. 3 48. 89 11 

19 58. 67 13. 2 38. 22 8. 6  43 45. 33 10. 2 50. 67 11. 4 

20 56. 44 12. 7 37. 33 8. 4  44 37. 33 8. 4 31. 56 7. 1 

21 60. 44 13. 6 35. 11 7. 9  45 37. 33 8. 4 43. 56 9. 8 

22 55. 11 12. 4 36. 00 8. 1  46 60. 00 13. 5 44. 00 9. 9 

23 49. 33 11. 1 39. 11 8. 8  47 53. 78 12. 1 39. 56 8. 9 

24 53. 33 12 27. 11 6. 1  48 39. 56 8. 9 35. 11 7. 9 

           

Avg 57. 37 12. 91 37. 78 8. 50   Avg 45. 33 10. 20 42. 30 9. 52 

St d 
Dev 

5. 17 1. 16 4. 40 0. 99 

 

St d 
dev 

7. 98 1. 80 7. 03 1. 58 
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PROJECT NO. :  204815 SPECI FI CATI ON:  EI A 540BAE 

PART NO. :  None PART DESCRI PTI ON:  Heat si nk 

SAMPLE SI ZE:  24 ea TECHNI CI AN:  Ggo 

START DATE:  12- 16- 04 COMPLETE DATE:  1- 5- 05 

ROOM AMBI ENT:  21 °C RELATI VE HUMI DI TY:  15 

EQUI PMENT I D#:  1239 

 

TEMPERATURE LI FE 
 
HOT  
 
PURPOSE:  
 
To eval uat e t he mechani cal  st abi l i t y  of  t he mount i ng c l i p 
when exposed t o a t her mal  envi r onment .    
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
PROCEDURE:  
 
Test  Condi t i on:  
 

 Temper at ur e :  85 °C ± 2 °C  
 Dur at i on :  500 hour s 
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
REQUI REMENTS:  
 
 Ther e shal l  be no evi dence of  physi cal  damage or  det er i or at i on 
 of  t he t est  sampl es so exposed.  
  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
RESULTS:  
 
 Ther e was no evi dence of  v i sual  or  physi cal  damage t o t he t est  
 sampl es as t est ed.  
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PROJECT NO. :  204815 SPECI FI CATI ON:  EI A 540BAE 

PART NO. :  None PART DESCRI PTI ON:  Heat si nk 

SAMPLE SI ZE:  24 ea TECHNI CI AN:  ggo 

START DATE:  1- 4- 05 COMPLETE DATE:  1- 4- 05 

ROOM AMBI ENT:  21 °C RELATI VE HUMI DI TY:  18  

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

 

 MECHANI CAL SHOCK ( SPECI FI ED PULSE)  
 
 PURPOSE:  
 
 To det er mi ne t he mechani cal  i nt egr i t y of  t he heat si nk at t ach 
 Subj ect ed t o shocks such as t hose expect ed f r om handl i ng 
 t r anspor t at i on,  et c.  af t er  t her mal  st r ess.  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 PROCEDURE:  
 
 Test  Condi t i ons:  
 
 ©G© Level  :  50 G’ s 
 Dur at i on :  11 Mi l l i seconds 
 Wave For m :  ½ si ne 
 No.  of  Shocks :  18 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 REQUI REMENTS:  
 
1.  Ther e shal l  be no evi dence of  physi cal  damage t o t he t est  
   sampl es as t est ed.  
 
2.  Al l  sampl es shal l  r emai n on t he t est  f i x t ur e and t he 

heat si nks st i l l  at t ached t o t he c l i p.  
 
 
RESULTS:  
 
1.  Ther e was no evi dence of  physi cal  damage t o t he t est  sampl es 
   as t est ed.  
 
2.  Al l  t est  sampl es r emai ned on t he t est  f i x t ur e.  
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PROJECT NO. :  204815 SPECI FI CATI ON:  EI A 540BAE 

PART NO. :  None PART DESCRI PTI ON:  Heat si nk 

SAMPLE SI ZE:  24 ea TECHNI CI AN:  ggo 

START DATE:  1- 4- 05 COMPLETE DATE:  1- 4- 05 

ROOM AMBI ENT:  21 °C RELATI VE HUMI DI TY:  18 % 
 

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

 
 VI BRATI ON,  RANDOM 
 
 PURPOSE:  
 
 To eval uat e t he i nt egr i t y of  t he t est  sampl es r el at i ve t o a 
 sever e mechani cal  envi r onment  af t er  t her mal  st r ess.  
 
  
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
PROCEDURE:  
 
Test  Condi t i ons:  
 
 Power  Spect r al  Densi t y :  0. 04g2/ hz 
 G ’ RMS’  :  7. 3 
 Fr equency :  50- 2000  
 Dur at i on :  45 mi n/ axi s 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 REQUI REMENTS:  
 
1.  Ther e shal l  be no evi dence of  physi cal  damage t o t he t est  
   sampl es as t est ed.  
 
2.  Al l  sampl es shal l  r emai n on t he t est  f i x t ur e and t he 

heat si nks st i l l  at t ached t o t he c l i p.  
 
 
 RESULTS:  
 
1.  Ther e was no evi dence of  physi cal  damage t o t he t est  sampl es 
   as t est ed.  
 
2.  Al l  t est  sampl es r emai ned on t he t est  f i x t ur e.  
 
 


