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1.0 INTRODUCTION

This report is submitted to summarize work accomplished by Libra-
scope on Contract NAS 12-72, Modification 2 during the calendar
quarter ending 31 December 1968,

2,0 SUMMARY

In this reporting period, 1 October through 31 December, the following
tests were completed in accordance with Test Procedure TR 1-1529
on 5 Groups of surface defect categories:

Vibration

Shock

Fine and Gross Leak

X~Ray Examination

The specimen defect categories tested were as follows:
Group II, Best Available
Group III, Surface Particles
Group IV, Surface Blemishes
Group V, Metalization Defects
Group VI, Bridging

The foregoing defect categories are defined in detail in Appendix A of
Test Procedure TR 1-1529, submitted with the llth Quarterly Report.

Without predicting the source or composition of the surface anomalies,
or their possible effects, each category, without losing identification,

was subjected to the foregoing environmental extremes and structural
examinations, The intent is to accelerate any deleterious effects,
especially those statistically identifiable with a surface defect category.
Device performance is monitored by verifying selected d-c parameters
following each environmental stress, The parameter measurement

data has not thus far been statistically reduced but visual examination has
revealed no catastrophic failures (open or shorted circuits), Two
hundred fifty hours of the life test and measurement Point 11 have been

completed,



3.0 ACCOMPLISHMENTS

3.1 Vibration All specimens of Groups II through VI were removed
from their carriers and mounted in the fixture described in paragraph
3.2, The devices were subjected to 3 vibration cycles in each of their
3 major axes. KEach cycle consisted of a logarithmic frequency sweep
from 100 to 2000 to 100 at 30 g. Each sweep duration was 4 minutes.
The purpose of the vibration exposure was to test structural integrity
of the wire bonds and substrate and to induce migration of any contam-=-
inant particles, The specimens were examined for mechanical damage
following the vibration exposures, and d-c parameters were measured
asspecified in paragraph 4.2 of the Test Procedure (Measurement Point
8).

3.2 Shock  Following post-vibration parameter measurements,

all specimens of Groups II through VI were removed from their carriers
and subjected to shock impacts in the Y, and Y, directions. The shock
test was performed to verify integrity of wire bonds, substrate and
substrate seal to the header., The shock pulse was calibrated at 1500 g
with a duration of 1+1/2 millisecond and applied 5 times in each direction.
For this test the specimens were installed in the mounting fixture
depicted in Figure 3 of Test Procedure TR 1-1529, Compressibility of
the 0.25~inch rubber pads was calibrated and spacers were fabricated
to provide compression equivalent to or greater than the force exerted
by the specimens at 1500 g. Thus an effectively rigid mounting was
accomplished with the holding force uniformly distributed over the top
and bottom surfaces of each device. Following the shock test the
specimené were examined for mechanical damage and d-c parameters
were verified as specified in paragraph 4,2, Test Procedure TR 1-1529

(Measurement Point 9).

3.3 Fine and Gross Leak All devices of Groups II through VII were

tested for effectiveness of their seals following all previous environ-
mental stresses, The test was performed by the Radiflo method, using

Krypton 85 radioisotope, for dry gross leak and fine leak detection to



3.3 (Continued)

10~8 standard cc per second. The leak detection method was in
accordance with Method 1014, Test Condition B, MIL-STD-883, Soak
time was 30 minutes and activation pressure was 80 psia., One specimen
serial number 613, indicated a leak rate of 1,7 x 10-8 standard cc per

second while all others indicated less than 1 x 10_8.

3.4 X-ray Examination All GroupsIl through VII were x-rayed

and the radiographs examined for defects within the case, foreign
objects and seal anomalies., While the radiographic facilities used
were capable of resolving .00l-inch stainless steel they were unable
to resolve the aluminum interconnect wires against the Kovar base-
plate. The radiographs were examined at 5X to 8 X magnification for
observed voids or discontinuities at 4 locations; chip, seal, site and
header. The results of this examination are summarized in the data

sheets attached as Appendix A,

3.5 Post-Environmental Parameter Verification A subjective

discussion of observed failures through the acceleration test (measure-
ment Point 7) was included in the 12th Quarterly Report of 30 September
1968, Since completion of Measurement Point 7, 3 specimens of the
Control Group have exhibited some parameter degradation without any
environmental exposures. The following table summarizes, by device
serial number, all failures observed by visual review of measurement
data. The failure modes consist primarily of d-c parameter degradation

with no trends identifiable with a surface defect category.
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3.5 (Continued)

The prevailing failure mode is excessive input load current (I1))

and failure of the output to go to a low state (Vpr,).

The problem with Vp, is not related to the output circuit but results
from an increase in the threshold level required to turn off the input
transistor, Furthermore, the excessive input load current is caused
by an apparent 70 to 80 -ohm leakage path in one direction, between
emitters of the faulty input transistor., This failure mode is character-
istic of a high leakage path between one emitter and the base of the
input transistor under test. The failure mode described has occurred
more than once in all groups except II (Best Available) and VI (Bridging)

and, at this time, is not identifiable with a surface defect category.
4,0 CONCLUSIONS AND RECOMMENDATIONS

Approximately 43,300 measurements have been compiled thus far and
statistical reduction will be necessary to establish any meaningful
trends or relationships. An accumulation of life test data should

eventually identify the least desirable surface defect category.

The failure mode described in paragraph 3.4 is not identifiable with
a defect category at this time, rather, it appears to be an infrequent

occurrence among all the SG-140 specimens.

The marginal leak rate encountered on specimen number 613 is not

considered significant,

The value of x-ray examination is limited by physical size and density
of the specimen's internal structures and resolution of the x-ray equipment.
The radiographs may prove useful however, in future failure analyses,

when required.



Appendix A
Radiographic examination of

SG-140 test specimens



@GENERAL PRECISION SYSTEMS INC.
LIBRASCOPE GROUP

ENVIRONMENTAL LABORATORY DATA SHEET

TEST CONDITIONS: RADIOGRAPHIC EXAMINATI0N
IF RETEST CHECK [ ] OBSERVED \VorbPSsS O D/SCONTINUITIES
S /N CH/IP SEAL | Sr7E |HEA
y X- X" X
A06 XAR 1
301 X
Zo0X PooR
304 xx
kY- Ky PooR
308 X
312 P
316 Lg X
317 X
I8 XX
| 324 XXX
320 lex LEGEND
228 X X = €EPcH OCCvRRENEE
334 X XX Sm = Smavts
336 XX SL = JLigHT
240 X P = Porositv
3492 BaD X
3494 Lg XX
3446 XX X X
TEST CONDUCTED FOR DAT[-} Z, R ’, N L ?
TEST SAMPLE BAROM. IN. HG.
NUMBER PRESS.
PART NAME & NUMBER TEST WET BULB
MEDIUM TEMP.
MANUFACTURER TEST c. O] ory BuLB
) TEMP. F ] TEMP.
ENGINEER TECHNICIAN INSPECTOR
M/ Ho on CHER YA
REF. SPEC. DATA SHEET NUMBER , oK “f
JOB NUMBER PAGE OF TEST REPORT NO.

601-4
8/67
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TEST CONDITIONS: RADIOGRAPHIC EXAMINARTION
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S/N CHIP |SeaL |SITE Hznbgé

401 X X

403 Lg Xx

406 [

407 Sm x

408 Sm x

912 P

414 Smxx

. N % Sm xx

4:9 SLP

420 SLP

422 X Koval

428 Sm xx

4%0 X

432 SLP

433 SLP

438 P '

501 X XX

oz X X X .4

Sob Sm X

So07 L

&09 ],4 X
S// S.pP
S$7/9 SL x X
"TEST CONDUCTED FOR DATE! 2-11-¢§
™ NUMBER PRESS. e
PART NAME 8 NUMBER TEST WET BULB
‘| ‘MEDIUM. TEMP.
MANUFACTURER TEST c. O] ory suLB
ENGINEER Af TECHNICIAN e !NSPECTORE Ll TEwe
REF. SPEC. # 4 /-/' M"Iﬁlcﬂgﬂ YA N DATA SHEET NUMBER Z
JOB NUMBER OF TEST REPORT NO

60i-4
8/67

PAGE




@GENERAL PRECISION SYSTEMS INC.
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ENVIRONMENTAL LABORATORY DATA SHEET

TEST CONDITIONS:
IF RETEST CHECK [}

RADIOGEGRAPHIC EXAMINATION
OCCBSERVELDL VOIOS O D/ISCONFTINnUIT/ £S

| S/n

CHIP SEAQL

SITE

HERDE,

SRO

S23

B8aD x

SRE

$£30

S°33

539

S35

38

S45

S$S50

o v |0 O
B

ol

SL X

bo

6oq

L_gx

el

biz

617

6/8

LRZ

L7

63|

0

Y

L32

v [©
R

o

437

639

TEST CONDUCTED FOR

DATE

12 -11-6&%

TEST

SAMPLE
NUMBER

BAROM.
PRESS.

IN. HG.

PART NAME 8 NUMBER

TEST
'| MEDIUM

WET BULB
TEMP.

MANUFACTURER

TEST
TEMP.

c. d
F O

DRY BULB
TEMP.

ENGINEER

TECHNICIAN

INSPECTOR

REF. SPEC.

ﬁlf{/ﬂ- MUNCHERY AN

DATA SHEET NUMBER 3

JOB NUMBER

601- 4
8/67

PAGE

OF

TEST REPORT NO.
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LSO X
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* MEDIUM TEMP.
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