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1. 0 INTRODUCTION 

This repor t  is submitted to summar ize  work accomplished by Libra-  

scope on Contract NAS 12-72, Modification 2 during the calendar 

quar te r  ending 31 December 1968. 

2.0 SUMMARY 

In this reporting period, 1 October through 31 December,  the following 

tests were  completed in accordance with T e s t  Procedure  TR 1-1529 

on 5 Groups of surface defect categories:  

Vibration 

Shock 

Fine and Gross  Leak 

X-Ray Examination 

The specimen defect categories  tes ted were  as follows: 

Group 11, Best  Available 

Group 111, Surface Particles 

Group IV, Surface Blemishes 

Group V ,  Metalization D e f e c t s  

Group VI,  Bridging 

The foregoing defect categories  a r e  defined in detail  in Appendix A of 

Tes t  Procedure  TR 1-1529, submitted with the 11th Quarter ly  Report. 

Without predicting t h e  source  o r  composition of the surface anomalies ,  

o r  their  possible effects, each category,  without losing identification, 

was subjected to  the foregoing environmental ex t remes  and s t ruc tura l  

examinations. 

especially those statist ically identifiable with a surface defect category. 

Device performance is monitored by verifying selected d-c parameters  

following each environmental s t r e s s .  

data has not thus far been statist ically reduced but visual examination has 

revealed no  catastrophic fa i lures  (open o r  shorted circuits) .  Two 

hundred fifty hours of the life t e s t  and measurement  Point 11 have been 

completed. 

The intent is to acce lera te  any deleterious effects,  

The pa rame te r  measurement  



3.0 ACCOMPLISHMENTS 

3.1 
f r o m  their  c a r r i e r s  and mounted in the fixture descr ibed in paragraph 

3.2. The devices were  subjected to 3 vibration cycles  in each of their  
3 ma jo r  axes. Each cycle consisted of a logarithmic frequency sweep 

f rom 100 to  2000 to  100 at 30 g. 

The purpose of the vibration exposure was to  t e s t  s t ruc tura l  integrity 

of the wire  bonds and substrate  and to induce migration of any contam- 

inant particles.  The specimens were  examined f o r  mechanical damage 

following the vibration exposures ,  and d-c pa rame te r s  were  measured  

asspecified in paragraph 4.2 of the Tes t  Procedure  [Measurement Point 

Vibration All  specimens of Groups I1 through V I  were  removed 

Each sweep duration was 4 minutes. 

8 )  0 

3.2 Shock Following post-vibration parameter  measu remen t s ,  

all specimens of Groups I1 through VI were  removed f r o m  the i r  c a r r i e r s  

and subjected to shock impacts  in the Y1 and Y2 directions. 

test was performed to ve r i fy  integrity of wire  bonds, substrate  and 

substrate  sea l  to  the header. 

with a duration of 1*1/2 millisecond and applied 5 t imes  in each direction. 

F o r  this  t e s t  the specimens were  installed in the mounting fixture 

depicted in F igure  3 of Test  Procedure  TR 1-1529. Compressibil i ty of 

the 0.25-inch rubber pads was calibrated and space r s  were  fabricated 

to provide compression equivalent to o r  g rea t e r  than the force  exerted 

by the specimens at 1500 g. 

accomplished with the holding force  uniformly distributed over the top 

and bottom surfaces  of each device. 

specimens were  examined for  mechanical damage and d-c parameters  

were  verified as specified in paragraph 4.2 , Test  Procedure  T R  1-1529 

(Measurement Point 9 ) .  

The shock 

The shock pulse was calibrated at 1500 g 

Thus an  effectively rigid mounting was 

Following the shock test the 

3 . 3  
tested for  effectiveness of their  seals following all previous environ- 

mental  stresses. 

Krypton 85 radioisotope, f o r  d r y  g ross  leak and fine leak detection to  

F ine  and Gross  Leak All devices of Groups I1 through VI1 were 

The test was performed by the Radiflo method, using 



3.3 (Continued) 

l o m 8  standard c c  per  second. 

accordance with Method 1014, Tes t  Condition B, MIL-STD-883. Soak 

t ime was 30 minutes and activation p r e s s u r e  was 80 psia. 

serial number 613, indicated a leak rate of 1.7 x 

second while all others  indicated l e s s  than 1 x 

The leak detection method was in  

One specimen 

standard c c  per  

3.4 X-ray Examination All  Groups11 through VI1 were  x-rayed 

and the radiographs examined for  defects within the c a s e ,  foreign 

objects and seal anomalies. 

were  capable of resolving .OOl-inch s ta inless  s tee l  they were unable 

to resolve the aluminum interconnect wires  against  the K w a r  base-  

plate. 

observed voids o r  discontinuities a t  4 locations; chip,  seal, site and 

header. The resu l t s  of this examination a r e  summarized in the data 

sheets  attached as Appendix A. 

While the radiographic facil i t ies used 

The radiographs were  examined at 5 X  to 8 X magnification for  

3.5 Post-Environmental  P a r a m e t e r  Verification A subjective 

discussion of observed fai lures  through the accelerat ion test (measure-  

ment  Point 7) was included in the 12th Quarter ly  Report  of 30 September 

1968. 
Control Group have exhibited some parameter  degradation without any 

environmental exposures. The following table summar izes ,  by device 

serial number,  all fa i lures  observed by visual review of measurement  

data. 

with no t rends identifiable with a surface defect category. 

Since completion of Measurement Point 7 ,  3 specimens of the 

The fai lure  modes consis t  p r imar i ly  of d-c parameter  degradation 
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3.5 (Continued) 

The prevailing fai lure  mode is excessive input load cu r ren t  (IL) 

and failure of t h e  output to  go t o  a low state (VOL) , 

The problem with V a  is not related to  the output c i rcu i t  but resu l t s  

f r o m  a n  increase  in the threshold level required to  turn  off the input 

t ransis tor .  

by an  apparent  70 to  80 -ohm leakage path in one direction, between 

emitters of the faulty input t ransis tor .  

istic of a high leakage path between one emitter and the base  of the 

input t rans is tor  under test. 
m o r e  than once in all groups except I1 (Best Available) and VI (Bridging) 

and, at this  time, is not identifiable with a sur face  defect category. 

Fu r the rmore ,  the excessive input load cu r ren t  is caused 

This &ilure  mode is cha rac t e r -  

The fai lure  mode descr ibed has  occurred 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

Approximately 43 , 300 measurements  have been compiled thus far and 

statistical reduction will be necessary  to es tabl ish any meaningful 

t rends  o r  relationships. 
eventually identify the least desirable  surface defect category. 

An accumulation of life t e s t  data should 

The fai lure  mode descr ibed in paragraph 3.4 is not identifiable with 

a defect category at this t ime,  r a the r ,  it appears  to  be an  infrequent 

occurrence among all the SG-140 specimens. 

The margina l  leak rate encountered on specimen number 613 is not 

considered significant. 

The value of x- ray  examination is limited by physical s ize  and density 

of the specimen's internal  s t ruc tures  and resolution of the x - r ay  equipment. 

The radiographs m a y  prove useful however, in future  fa i lure  ana lyses ,  

when required. 



Appendix A 

Radiographic examination of 

SG-140 t e s t  specimens 
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