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I. ABSTRACT
GENERAL

This report describes the tests performed and results obtained in

evaluation of 10 types of Miniature Ceramic Capacitors not currently

covered by Military Specifications to a series of environmental and

operating stresses. All of these capacitors represent "advanced state-

of-the-art"" parts with respect to size vs. capacitance value. The purpose
of the test is shown below:

1.

To accurately determine the suitability of these types of
parts for spacecraft applications.

To determine differences, if any, in reliat;ility between
various manufacturers, both as a function of environmental
stresses and electrical and thermal stress levels.

To determine the validity of a Screen or Burn-In on sub-
sequent parts performance.

To determine or verify the existence of temperature and
voltage acceleration factors during life testing.

To develop, in addition to attributes data, information

- such as ""passed" or "failed' statistical data relating to the

parametric behavior of the parts throughout the test series.

The IDEP summary sheets listed as Secion II of this abstract provide

‘an account of this test insofar as parts tested, tests performed and results

obtained based upon catastrophic failures alone. In addition, the following

data is presented for parametric failures, which are defined as follows:

(a)

(b)

Capacitance - Initial Measurements in excess of 130% of

nominal value, or a change of 15% between successive rTeadings.

Dissipation Factor - Initial Measurements in excess of 110%
of a manufacturer's limit, ‘or a change in consecutive readings

of 100% or greater, or a post environmental reading of 125%

of a manufacturers specification.

1-1
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MC605104K

CER
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Vitramon
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Vitramon
VK30BX104K

Westcap
B758 BX104K
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(c) Insulation Resistance - Initial Measurements of less than
1000 megohms, or a change greater than 1000 x between two
consecutive readings or a post environmental limit of less
than 10 megohms.
FAILURE CHART
Vib- . Mech  Therm Moist Total  Life
Screen ration Shock Shock Res ' Life Fail Only Total
0 0 0 0 0 | 0 -0 1 1
-3 7 1 0 1 24 36 8 "8
1 1 0 0 0 2 4 3 3
3 2 0 1 1 29 36 9 9
1 0 0 0 1 1 3 2 2
3 5 1 0 21 56 86 10 10
9 3 4 2 0 15 33 6 6
0 8 1 7 0 17 33 7 7
0 1 0 0 0 14 15 5 5
0 2 1 0 4 4 11 4 4



The above chart demonstrates definite differences between

manufacturers.

The computed failure rates, based upon all life test groups ranges
from . T8% per 1000 hours (90% confidence) for Aerovox parts to 41%
per 100 hours (90% confidence) for Scionics parts with other manufacturers
falling between.

The current screening specification for these types of parts is shown
to be inadequate for reliability prediction.

Complete data is developed for Temperature Coefficients of all

parameters as well as values of Destructive Voltage Breakdown.

1-3
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‘DEP ENAM NO 1A 9.62 .D}’

T COMPONENT 'PART NAME PER GENERIC CODE

Capacitor, Fixed Ceramic, Lead Mount

[« ORIGINATOR'S REPORT TITLE

Tubular and Flat

Evaluation Test, Ceramic Capacitors,

REPORT SUMMARY SHEET [ lof2 1
2. PROGRAM OR WEAPON SYSTEM ol
) ) T —
Mariner =~ =~ |3 oav] o | va
5. ORIGINATOR'S REPORT NO. [ rest comee ‘7’@ ‘65
152.20-02 neer cowsi] 8130765

6. TEST TYPE, ETC.

Evaluation to JPL Requirements

7_THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:  Supplements 152. 20. 50. 40-E4

to the tests as shown.

17. TESTEO BEYOND
VENDOR CATALOG

SPECIFICATIONS

ves ‘3."5:??:-“‘"3‘:}2.—"] e | 19. siaNED

Except for removed failures, parts were subjected in equal quantities sequentially

(2) Failure definition is open, short or inability to sustain voltage on Life Test.

I[[%cx [8A” PART TYPE, SIZE, RATING, LOT, ETC. 9 VENDOR 10._VENDOR PART NO._ |11 IND /GOV_STD_NO |2 1¢17¢
y - Capacitor 0. i mfd +10% 50V ! -
~ , Radial Lead Flat Ceramic Aerovox __|MC605104RK 176 ]
2 ' ‘
- — |
3 l |
!
‘ { JI (OVER)
12. INTERNAL SPECS.ETC REQ'D TO UTILIZE REPT. ENCL SENT WITHREPORTNO. | M. WIL. SPECS /STDS REFERENCED IN 15C |
A|  JPL Test Procedure — .} MIL-STD-202C . ]
B _152.20-02 U 3 -
] ' J
¥ .
.‘": TEST OR ENVIRONMENT sé.c ° ..i'}i%o"}';:‘ém:/ € TEST LEVELS, DURATION AND OTHER DETAILS ,:;.w o
Hall vi
‘I’;igﬁlm-m X |- JPL 152. 20-02 | Examine for Defects 3X Magnification [170
all] Initial Capacitance, Dissipation Factor, 170 (2)
| Measurements AN Insulation Resistance
1] Screen , o
Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125 C 50/ 0
s ) 50 - 3000 Cycles, 35g rms 3 axes,
Vibration X " 6_sweeps/axis 1006| 0
300 g Peak, 1 Millisecond )
Shock X " 3 Axes, 10 Blows/ Axis i6G] O
11§ - X 0 0
Thermal Shock " -55"C to +125°C 10 Cycles 100| O
111 Moisture 10 Cycles Method 106 MIL-STD-202 ,
Resistance [X " Steps 1-6 ' ‘ 100, 0O
\' =1 -
__Life X " 2000 Hours @ 50V @ 85°C 75| 5
V Life X " 2000 Hours @ 50V @ 125°C et |7
WA SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: - z 73
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group |5
II - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. £
to

(OV ER})

2 CONTRACTOR

'Sy

i REPRODUCTION OR DISPLAY OF THIS MATERIAL

TsusconTmrACTOR

'"Pan Technical

@10—73-0{7 ‘0g 0

FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.
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ew 8A PART TYPE, SIZE, RATING, LOT, ETC o
Radial Lead Flat Ceramic
- Capacitor 0.1 mfg +10% 50V |

9 VENDOR

10 VENDOR PART NO

=
Aerovox‘~+

‘MC805104RK
|

Tn IND GOV STD NO 1?i2,‘v‘:3

6
-t — e — e e et "‘L - - ’*:% — I S T -+‘—~ .
! |
8 | J
| '1: TEST OR ENVIRONMENT sp;(.c ° szricdoi‘cg:‘;f%:" TEST LEVELS, DURATION AND OTHER DETAILS .;,Fi,c :Sj.o
\'4 _ |
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 15 | o
! ] _ ]
" Life X " 2000 Hours @ 100V @ 125°C 15 | g
T | -
— Life X : 2000 Hours @ 200 V @ 85°C 15 | o
B Life X " 2000 Hours @ 200 V @ 125°C i5 |,0
-LHJ ('I:em erature . Capacqance, I?issmatmn Fa(l)ctor and 10 | o
soefficient X Insulation Resistance @ -559C tg +1450C. Y | L]
11 Lead Bend - o |10 0
) and Pull " 5 1b. Pull followed.by Bend & 5 - 360° arcs
v ] Voltage Increase D. C. working Voltage to (3)
| Breakdown " Destruction ‘ 10 {10
|

16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN:

(3) Tested to Destruction values of breakd

volts. -

own voltage ranged from 740 volts to 2500

1d3¥ 1T
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REPORT SUMMARY SHEET

| I()I?

Tubular and F

4 ORIGINATOR'S REPORT TITLE
Evaluation Test

lat

1 COMPONENT PART NAME PER GENERIC CODE

i Capacitor, Fixed Ceramic, Lead Mount

, Ceramic Capacitors,

e

2. PROGRAM OR WEAPON SYSTEM

5. ORIGINATOR'S REPORT NO

| 152.20-02
6 TEST TYPE, ETC.

Mariner

] 3 h o »E)AVI MO j Vﬂr<
7es7 comre | 77 30 65
REPT. COMPL 8 30 65

Evaluation to JPL Requirements

7 THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:

Suppl ements 152. 20. 50. 40-E4

% [8A PART TYPE, SIZE, RATING, LOT, ETC.
P Radial lead flat Ceramic

.-Capacitor 0. 1 mfg +10% 200V |

_ |9 VENDOR 10. VENDOR PART NO + I1_IND-GOV. $TD. NO_[127877¢]
Chem-Electro| ‘ |
(Research | CK2R104k | 170
i I |
!
-t _- ,,,,, —
]
f

12 INTERNAL SPECS ETC REQ'D TO UTILIZE REPT. ENCL]  SENT MITHREPORT NO. ] 14 WIL. SPECS./ STDS. REFERENCED IN 15C |
A JPL Test Procedure | | w MIL-STD-202C .
18] - S O o ]
222 TEST OR ENVIRONMENT vcn | SPEC_PARAGRAPH, | € TEST LEVELS, DURATION AND OTHER DETAILS o |
TEM SPEC “ETHOD/COND'T'ON TESTEDlFAILED
Visual " e
I i X | JPL 152. 20-02 | Examine for Defects 3X Magnification 170 0 |
alll Initial Capacitance, Dissipation Factor, (2)
X " - ; 170 | 0
. ) .S_4, e
Screen 0
Burn-in x| " 168 hrs. @ 2 x Rated Voltage @ 125 C 50,3
_ _ N 20 - 3000 Cycles, 35g rms 3 axes,
Vibration X ! 6 sweeps/axis 19707
300 g Peak, 1 Millisecond
Shock ~ |x " iAX%ﬁ,_lﬂ_BlomsZAm“ ) }ZQ_L_L
11 . )‘d
"Thermal Shock " -55°C to +125°C 10 Cycles 89| 0
L Moisture 10 Cycles Method 106 MIL-STD- 202
EH‘Rﬁsimm* " Steps 1-6 189 | 1
\'% e
| Life  |x i 2000 Hours @ 50V @ 85°C 7;3_;_\
LIV Life X " 2000 Hours @ 50V @ 125°C oven |7
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAREN ' 33
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group |5
IT - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. ~
Except for removed failures, parts were subjected in equal quantities sequentially [«:\3
| to the tests as shown. o
l(2) Failure definition is open, short or inability to sustain voltage on Life Test. g
s
(OV ER) ylh
! 2 TRACTOR TsuscoNTmRAC TOR 8
7 envon Exraiea vee [18 RGNS TATIT S 19 wone o 'Pan Technical
LT 1 l , 3

SPECIFICATIONS

[x]

Sy

IIEPRODUCTION OR DISPLAY
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%, BA PART TYPE SIZE RATING LOTETC_ 9 VENDOR [ 10 VENDORPARTNO |11 IND GOV.STD MO 2iened
; Radial lead flat Ceramic 'Chem-Electro | ! o
. Capacitor 0.1 mfg +10% 200V [Research | CK2R104K . 170 |
6 ‘ 3 |
b = —t : SR T—
7 |
¥ 8 T
.'Yi‘ TEST OR ENVIRONMENT :E.C ° “SE:EHCO‘;::%:‘;':'T‘;:/ - TEST LEVELS, DURATION AND OTHER DETAILS v:;“ ’:gw
v
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 13 3
] |
[ Life X " 2000 Hours @ 100V @ 125°C 13 2
Life X " 2000 Hours @ 200 V @ 85°C 13 5
Life X " 2000 Hours @ 200 V @ 125°C 13
Beed T t Capacitance, Dissipation Factor and
5 fRecl;gnltlre X " lnsulatlon_R’eSLstannp @ -55°C to+1450C, 10/ 0]
bl Lead Bend 10 0
and Pull X " 5 1b. Pull followed by Bend & 5 - 360° arcs |
v ] Voltage Increase D. C. working Voltage to ’ (3)
Breakdown X " Destruction 10, 10
| _
|
= -
| *mfi;wﬂ

—_

volts.

s

16. SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN:

(3) Tested to Destruction values of breakdown volt;ige ranged from 94Qvolts to 1370

1438 1L J
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REPORT SUMMARY SHEET

| of 2

"] COMPONENT PART NAME PER GENERIC CODE 2. PROGRAM OR WE APON SYSTrEM
1 i i Mariner (37 Toadwolva
Capacitor, Fixed Ceramic, Lead Mount 5 ORIGINATOR'S REPRT KO~ {vear conn 73065
(4 ORIGINATOR'S REPORT TITLE o 152,20-02  [reer comed g '30 65
| Evaluation Test, Ceramic Capacitors, 6 TEST TYPE ETC
;t Tubular and Flat Evaluation to JPL Requirements
J_THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:_ Qihnlements (52, 20 50, 40-E4
e |8A PART TYPE, SIZE, RATING, LOT, ETC. 9 VENDOR 10. VENDOR PART NO. |11 IND. GOV. STD.NO [127¢, 2
1 Radial Lead Flat Ceramic ! ; |
-+ Capacitor 0. 1 mfg +10% 50V Gulton__| CKISMI04K. | ~ 4170
| i
2 ‘ ;
- 1 .,.4.,“_._‘7 e I ]
03 ‘
I 1
‘ ’] ‘ J(OVER)
1 -
12. INTERNAL SPECS ETC REQ'D TO UTILIZE REPT. [ENCL]  SENT WITH REPORT NO. 14 MIL. SPECS. STDS REFERENCED IN 15C |
A JPL Test Procedure b | MIL-STD-202¢ |
;_'TW,_,, 152, 20-02 — T e ]
1A TEST OR ENVIRONMENT | pop | U SPEC. PARAGRAPH/ | E TEST LEVELS, DURATION AND OTHER DETAILS . S
e spec|  METHOD/CONDITION vesrectsasEo
al ‘ e .
¥,§§§2},ﬁm X | JPL 152.20-02 | Examine for Defects 3X Magnification 170 0 |
all Initial Capacitance, Dissipation Factor, 2
’ X " - ' 70| 1
il é\deasuremen s | " | Insulation Resistance
creen
Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125°C - | 49| 0
i . 1 50 - 3000 Cycles, 35g rms 3 axes,
Vibration X " 6 sweeps/axis B 19911
(1 10 300 g Peak, 1 Millisecond
Shock X " 3 Axes, 10 Blows/ Axis 98 | 1 |
II X )
1 ‘Thermal Shock " -55°C to +125°C 10 Cycles 97! 0
11 Moisture | 10 Cycles Method 106 MIL-STD- 202 97 o
" Resistance X " Steps 1-6
IOV | ‘
Life X " 2000 Hours @ 50V @ 85°C 74|
V Life X " 2000 Hours @ 50V @ 125°C A
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: 133
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group |
IT - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. ~
Except for removed failures, parts were subjected in equal quantities sequentially 8
to the tests as shown. o
(2) Failure definition is open, short or inability to sustain voltage on Life Test. g
s
W
(OV ER) ]
. o
17 TESTED BEYOND ves D8 vfu:%?énurcovn:'!e'o’r'f 3T nEsuL 19 SIGNED 20 CONTRACTOR ?iszfﬁ“:f“ecég‘nical (%]
mename x| S Q

1

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.



— e 2 0f2 7]
e 8A PART TYPE, SIZE, RATING, LOT ETC | 9 VENDOR | 10 VENDOR PART NO [TV IND GOV STD NO BEEe
Radial Lead Flat Ceramic | |
Capacitors L — -+-Gulton. CKI6M104K 170 |
' s ; |
7 |
7 N S
10 J- _
1: TEST DR ENVIRONMENT s,,;:c ° “SEPT.EHCO-DP/‘E;:‘;"‘::): | E TEST LEVELS, DURATION AND OTHER DETAILS jv:ﬁ” :S.m
LV ‘ ' 0 ! ‘
Life X! JPL 152.20-02 2000 Hours @ 100 V@ 85 C . Li‘l" 0 |
[ ] , H
Life X " 2000 Hours @ 100V @ 125°C 150 |
0 s R B 7 : ‘
Life X " 2000 Hours @ 200 V @ 85 C J

| EE— @ @ 1504
| Life X " 2000 Hours @ 200 V @ 125°C 115 4’”0"*

N Tem erature \ Capacitance, Dissipation Factor and :

\ fPl(‘ant X " H_InsulanoaResxstance,@_SsQMQd 101¢ 0
111 Lead Bend , 100
| __and Pull X " 5 1b. Pull followed by Bend & 5 - 360° ar S |
IV | Voltage : Increase D. C. working Voltage to 10 10

3 X " Destruction l[
|
T o 7
] | |
. o B - |
[ ' ‘ |
N e % e — ——— ]

16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN:

(3) Tested to Destruction values of breakdown voltage

volts.

ranged from 760 volts to 1260

“vd-0% "0¢ "0C "gGTOoN

HO£0

\
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| ote evme o 1 vas ;@. REPORT SUMMARY SHEET

1 af 2
[" COMPONENT PART NAME PER GENERIC CODE 2. PROGRAM OR WE APON SYSTEM. : =
‘ . — - oy
! ' ' ' Mariner 3 oav] mo ! va
Capacitor, Fixed Ceramic, Lead Mount 5 GRIGINATOR'S REPORTNO " veer cousn | 7 ‘20" 65
(¢ ORIGINATOR'S REPORT TITLE ~ ~ ~ — ] 152, 20-02 [aeer coue| 8 30765
| Evaluation Test, Ceramic Capacitors, ¢ TESTTYPE ETC
\| Tubular and Flat ' Evaluation to JPL Requirements
J_THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:  Sunplements 152. 20-50. 40-E4
},e..fu PART TYPE, SIZE, RATING, LOT, ETC_ |9 VENDOR B 7__1*'1_9; _VENDOR PART NO. 1“‘*'"0 GOV STD. NO I,'ﬁ?;fiu
y Axial Lead Flat Ceramic j f i ‘
:Capacitor 1. 0 mfd +10% 100v_____| Gulton ; CNO5M105K N V(N
. - ‘ ‘ :
2 ] ‘ ‘ '
I e e S
3 |
_ : —
‘ 1 ‘ (OVER)
12 INTERNAL SPECS.ETC REQ'D TO UTILIZE REPT ENCL] _  SENT WITHREPORTNO. | 1¢ WiL. SPECS./STDS REFERENCED IN15C |
A]  JPL Test Procedure {® MIL-sTD-202¢
8,  _152.20-02 . S _ : oo , ]

) .
2> TEST OR ENVIRONMENT | oo, | O SPEC PARAGRAPH/ | € TEST LEVELS, DURATION AND OTHER DETAILS o |
TEM SPEC METHOD/CONDITION : TeEsTEC|eai €D
all Visual . e s :

Inspnectian X | JPL 152.20-02 | Examine for Defects 3X Magnification 170/ 0]
alll Initial X ‘ Capacitance, Dissipation Factor, (2)
’ _Measurements " Insulation Resistance 170!l 2
Screen ~ o o
Burn-in X " 188 hrs. @ 2 x Rated Voltage @ 125°C 50 3|
_ ) 50 - 3000 Cycles, 35g¢ rms 3 axes, 97! 9
JVibration X " 6 sweeps/axis
: 300 g Peak, 1 Millisecond _
Shock = |X " 3 Axes, 10 Blows/ Axis 95, 0]
X
‘Thermal Shock " -55°C to +125°C 10 Cycles 95, 1
Moisture 10 Cycles Method 106 MIL-STD-202 _
Resistance X " Steps 1-6 94 1
V i
__ Life ). ¢ " 2000 Hours @ 50V @ 85°C 71,9 K
L0V | X " 2000 Hours @ 50V @ 125°C et |7
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: 3

(1) Test started with 170 specimens divided into groups. GroupI - 50 parts, Group
II - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts.
Except for removed failures, parts were subjected in equal quantities sequentially
to the tests as shown.

(2) Failure definition is open, short or inability to sustain voltage on Life Test.

{OVER)

17 TESTED @EvOoND ves |18 VLR Ren S o R ona T P71 19. wanED 2 conmRacTon ﬁ'igzlcrc;":I“‘Aec(;(ilnniCal
VENDOR CATALOG . !
SPECIFICATIONS [3] | L 2 L Systems. Inc QJ

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.
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ISR [ 2or2 ]
%ew | 8A PART TYPE, SIZE, RATING, LOT, ETC. 9 VENDOR | 10. VENDORPARTNO |11 IND GOV STD NO Iyz;;;;;j
Axial Lead Flat Ceramic | i
.Capacitor. 1.-0-mfd—+10%- 100V Guiton .CNQEMIO:?K . o 71,70 |
; * .
7 ]
7 |
8,
154 TEST OR ENVIRONMENT | pen | ©  SPEC. PARAGRAPH/ TEST LEVELS, DURATION AND OTHER DETAILS ol
T srec|  METHOD/CONDITION Fe3. T
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C i3 |0
] |
I Life X " 2000 Hours @ 100V @ 125°C 13 |3
| Life X " 2000 Hours @ 200 V @ 85°C 15 16
- Life X " 2000 Hours @ 200 V @ 125°C 15 |8
10 Temperature Capacitance, Dissipation Factor and
icient | X r Insulation Resistance @ -559C to +1450C110 |0
IITI| Lead Bend ‘ ' o _Jj10 |0
and Pull X " 5 1b. Pull followed by Bend & 5 - 360° arck |°
by Voltage ' Increase D. C. working Voltage to i0 10 (3)
Breakdown " Destruction 1Y
I—J
|
] )
] N
L——]
IR
16. SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: N
(3) Tested to Destruction values of breakdown voltage ranged from 270 volts to 620 E}
volts. ' E =
(9]
E\.’J
[\]
e
(1]
' ©
oS
?
el
™
o
>
O



D e, A REPORT SUMMARY SHEET “Tofo )
1 COMPONENT PART NAME PER GENERIC CODE 2 PROGRAM OR WEAPON SYSTEM I
| Capacitor, Fixed Ceramic, Lead Mount : Marin'er 3 oaluo va
| 5 ORIGINATOR'S REPORT NO resrcone | 730 65
[« ORIGINATOR'S REPORT TITLE - 1 152.20-02 [7eer couel] g '30 65
'| Evaluation Test, Ceramic Capacitors, 6. TEST TYPE, ETC
Tubular and Flat Evaluation to JPL Requirements
| |7__THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO: Supplements 152. 20-50. 40- E4
#eu BA PART TYPE, SIZE. RATING, LOT, ETC |9 VENDOR | 10 VENDORPARTNO 11 IND GOV STD NO |1270; g
Radial Lead Flat Ceramic King i , -
.Capacitor 0.1 mfd +20% 50V _ |Electronics . KCSQQWJMK. . ;1_7.0 ]
2 , j | f
- R O SR
3
4 ———- e — — ]—>A‘ ——— ——
4 ] . ' (OVER)
|12 INTERNAL SPECS ETC REQ'D TO UTILIZE REPT. ENCL] — SENT WITH REPORT NO 14. MIL -SPECS. STDS REFERENCED IN 15C |
A JPL Test Procedure | 0 | MIL-STD-202C H
p. 4 1524 ZO‘OZ,i,i,.ﬁ_m_ﬁ_,,#A,J__“, : . . 3 i [, . . ]
| [ - F
R F 1 G
:5‘ TEST OR ENVIRONMENT | ,E. O SPEC. PARAGRAPH. TEST LEVELS, DURATION AND OTHER DETAILS o o
ITEM SPEC METHOD/CONDITION TESTED|FAI_ED
1l Visual : e ;
: Inspection._ X | JPL 152.20-02 | Examine for Defects 3X Magnification |170| 0
alll Initial ‘ Capacitance, Dissipation Factor, (2)
—Measurementl§ A |_Insulation Resistance (170, 0
}J_} Screen i o
| Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125 C 50| 1
I _ ~ 50 - 3000 Cycles, 35g rms 3 axes, '
__Vibration X " 6 sweeps/axis . o 99, 0
300 g Peak, 1 Millisecond
|___Shock X " 3 Axes, 10 Blows/ Axis. 99| 0
1 If X 0 0
‘Thermal Shock " -55°Cto +1257°C 10 Cycles 99| 0
I 11 Moisture 10 Cycles Method 106 MIL-STD-202
e Resistance |X " Steps 1-6 99 1
LIV
. Life X " 2000 Hours @ 50V @ 85°C 73, 0.
LIV 1ite X " 2000 Hours @ 50V @ 125°C 19).3 -
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: z3
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group k& |’
I - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts.
Except for removed failures, parts were subjected in equal quantities sequentially
to the tests as shown. |
(2) Failure definition is open, short or inability to sustain voltage on Life Test. N
: S
|
t=i
(OVER) ’[A
R INFORMED OF TEST RESULT BY: SIGNED CONTRACTOR ~TsusconTRACTOR (o]
17 ::i;zz C.A!::,:OOG ves 18."5'.‘5’?:- |cv oF REP T | ORAL 19. 2 :Pan Technlcal %
SPECIFICATIONS [E u Lx L_J Systems. Inc

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.



G e e L 20f2 ]
eu [BA PART JNPE SIZE RATING, LOT ETC. ]9 VENDOR  Tio VENDORPARTNO |11 IND GOV STD NO 12785
Radial Lead Flat Ceramic King ' | |

- Capacitors 0.1 mfd +20% 50V__ _| Electronics 4_<,KC8|OBWIOAK.,‘_,,,,, .. _.170
6 : ' ‘ ' ‘
——e e e —+ ]
7 | i
[ 8 1] »
| 154 TEST OR ENVIRONMENT s.;f& ° “SEPTEHCGD"’/‘C’;:‘;T:"’O:/ TEST LEVELS, DURATION AND OTHER DETAILS v:gw ;E’”
LIV
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 115 |0

] | |

| Life X " 2000 Hours @ 100V @ 125°C 15 | 0
Life X " 2000 Hours @ 200 V @ 85°C 15 10

8 Life X : 2000 Hours @ 200 V @ 125°C 15 | 1

1 Temperature - Capacitance, Dissipation Factor and 10l o
1 C(‘)PfPi('ient X " Insulation Resistance @ -550("_ to +1450C Y | YV |

I Lead Bend o 1010

and Pull X " 5 1b. Pull followed by Bend & 5 - 36Q° arcs
‘ IV | Voltage Increase D. C. working Voltage to 10 10 (3)
1 _Breakdown X " Destruction
]
]

]
|
T

]

]

16. SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: »
| P '
'§ (3) Tested to Destruction values of breakdown voltage ranged from 580volts to 1300 L

volts. ' ' o

' Ul
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| e
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1
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i o e BN REPORT SUMMARY SHEET 55 ]
1 COMPONENT PART NAME PER GENERIC CODE 2. PROGRAM OR WEAPON SYSTEM BN 7
Capacitor, Fixed Ceramic, Lead Mount | Mariner N EE N P
’ ’ S ORIGINATOR'S REPORT NO. restconre | 7 .30 65
4 ORIGINATOR'S REPORT TITLE o | 152.20-02 [rerr couri] g :30?65
Evaluation Test, Ceramic Capacitors, é. TEST TYPE. ETC. .
Tubular and Flat Evaluation to JPL Requirements
7. THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO* Supplements 152. 20.50. 40-E4
| %eu [8A PART TYPE, SIZE, RATING, LOT, ETC. 9. VENDOR 10_VENDOR PART NO._ Fl_ﬁu_ng;;gv’_ws_rip_yg#i:g;:;u
1 . Axial Lead Flat Ceramic . r J ;
_ r-Capacitor 0.1-m{d +10%50v—,Scionics | SCM3ODIO4K. 1170
| ‘ !
|
3 |
-
‘ B I (OVER)
12 {"T?‘*"‘L,S,’?E_,C,S.-ETC REQ'D TO UTILIZE REPT. |ENCL|  SENT WITHREPORTNO. [ 14 MIL. SPECS./STDS REFERENCED IN 15C
(A, JPL Test Procedure . , — } 0 MIL-STD-202C . _ |
_UT . _152, 20-02 : e S
<% TEST OR ENVIRONMENT | o< | © SPEC. PARAGRAPH, | TEST LEVELS, DURATION AND OTHER DETAILS o |
TEM SPEC “ETHOD/COND_'T'ON TESTED|FAILED
1l Visual . e
Inspection [X | JPL 152.20-02 | Examihe for Defects 3X Magnification ~170| 0
alll Initial Capacitance, Dissipation Factor, (2)
8 X . .
____Measurementl§ . " Insulation Resistance 170, O
] Screen 0 -
Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125°C 50| 3
LI , | 50 - 3000 Cycles, 35g rms 3 axes, )
_ Vibration X M 6 sweeps/axis 971 5
300 g Peak, 1 Millisecond
| Shock X " 3 Axes, 10 Blows/ Axis 92| 1
Il X
L1 Thermal Shock 3 -55°C to +125°C 10 Cycles ; 91! 0
kel
'l Moisture ' 10 Cycles Method 106 MIL-STD-202
| Resistance |X " Steps 1-6 91|21
111V ) o
Life X " 2000 Hours @ 50V @ 85°C 5012
) 13i0 |~
“I—I_k v Life - X " 2000 Hours @ 50V @ 125°C ‘ tover) ;
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: 7
1(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group g
II - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. "
Except for removed failures, parts were subjected in equal quantities sequentially]o
to the tests as shown. S >
|(2) Failure definition is ol;en, short or inability to sustain voltage on Life Test. ' ;é
| P
. * (OVER) *lh
17 TESTE 18 VENDOR NFORMED OF TEIT AT Y ’1 19. SIGNED 20 CONTRACTOR T’PU'C°"II’:‘C"E' . 1 8
VENOODR C.A!Yvi):()DG Yas © LETTERM CY OF REMY ORAL . : an ec nlca O
SPECIFICATIONS m D I EQ I D . ‘SM‘I -IJ

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PLBLICITY PURPOSES IS PROHIBITED.
|




@

LR RN RIRY B XY W
1% [8A PART TYPE, SIZE, RATING, LO' LOT, ETC. 9. VENDOR 10. VENDOR PART NO 11. IND./GOV. §TD NO (12785 7¢
| Axial Lead Flat Ceramic ‘
1% . Capacitor 0.1 mfd +10% 50V Scionics SCM20D104K 170
P :
r 7 T : _
P '
134 TEST OR ENVIRONMENT '.2% ° “‘E’:"%J/‘égﬂ':o:’ £ TEST LEVELS, DURATION AND OTHER DETAILS ':E“ "-;"
‘ Life X | JPL 152, 20-02 2000 Hours @ 100V @ 85°C 14 |7
| : ]
t Life X " 2000 Hours @ 100V @ 125°C 13 |11
|
| Life X " 2000 Hours @ 200 V @ 85°C 15 114
‘ !
1. Life X " 2000 Hours @ 200 V @ 125°C 15 1 9
' Te rature Capacitance, Dissipation Factor and 0o
" QC
'] Lead Bend : i0p 0
L and pull X " 5 1b. - 360° arcs
Voltage Increase D. C. working Voltage to 10 lio (3)
i Destruction

16.

volts.

SUMMARY OF REPORY, NATURE OF !MLURES ﬁ &!CTIV ACTIONS TAKEN:

(3) Tested to Destruction values of breakdown voltage ranged from 420volts to 1050
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REPORT

R LT

SUMMARY SHEET

1 of 2]

COMPONENT PART NAME PER GENERIC CODE
Capacitor, Fixed Ceramic, Lead Mou
4 CRIGINATORS KEPIIRT TiTLE

Evaluation Test. Ceramic Capacitors,
Tubular and Flat

2 PROGRAM OR WE APON SYSTE
Mariner
5 ORIGINATOR S REPNRT NG

152.20-02

- ‘ I
nt P

s 730 65
w1830 65

Moty

6 TEST TYPE ETC

Evaluation to JpL Requirements

7 THISTEST SUPERSEDES, .SUPPLEMENTS) REPORT NO- Supplements 152. 20.50. 40-E4

Yew BA PART TYPE SIZE RATING. LOT, ETC 9 VENDOR .10 VENDOR PLRT NO CTUOND LY ST wn f'j:éiv'e_’u

1 Radial Lead Flat Ceramic ~|Electro Materials _ :
Capacitor 0.1 mfd +10% 200V ., Corp. EK200R104K 170

2 . |

; | :

‘ | | I " l’ i Tiw B R

12 INTERNAL SPECS ETC REQ'D TD UTILIZE REPT ENCL,

SENT WITH REPDRT NO T4MIL SPECC ST

¢ REFERENCED IN 15C

e JPL Test Procedure 0 MIL-STD-202C
8. 152. 20-02 . E
| . '
;“.‘ TEST OR ENVIRONMENTj pfn r P SPEC PARAGRAPH. [ £ TEST LEVELS DURATION 2. JTHER 974l -°
rew! spec:  METHOD.CONDITION
all Visual o | Lo o e
. Inspection_ ;X | JPL 152.20-02 | Examine for Detects 3X Magnification 170 0
alli Iniﬁ%l X ‘T_ Capacitance, Dissipation Factor. :

: Measurement,s*,f__w " Insulation Resistance 170 0
I Screen b : ' , ; 0 y
» _ Burn-in Koo " 1168 hrs. @2 x Rated Voltage @ 125°C 50 9
i _ ‘1 | ' 50 - 3000 Cyles, 35¢ rins 3 axes

_ Vibration T?Sf;,m | B sweeps. axis 91 3

. L . 300 ¢ Peak, 1 Millisecond

- Shoek  ~ox i e 3 Axes, 10 Blows. Axis 88 4

I X o -
" Thermal Shock™ | " 557C 10 +125°C 10 Cycles g4 g
110 Moisture 1 ' 10 Cycles Method 106 MIL-STD-202

.. Resistance x . - Steps 1-6 82 0

nv S ; 0 "
| Life X o . 12000 Hours @ 50V @ 85"C ?’; ;1
Ly Life X " 2000 Hours @ 50V @ 125''C (e

16 SUMMARY QF REPORT NATURE OF FAILURES AND CORRECTI

1) Test started with 170 specimens di
II - 50 parts, Group III - 10 parts,
Except for remov

to the tests as shown.

ed failures, parts were subjected in e

VE ACTIONS TAKEN:

vided into groups.
Group IV

Group I - 50 parts,
- 10 parts, Group V - 10 parts.

Group

qual quantities sequentially

0% 0T 0T GCT on.

. . >

t2) Failure définition is open, short or inability to sustain voltage on Life Test.
’ |

1 ,

- ) T 8y T CTONTRACTOR SLB TINTRATTOR o
R o R o ST 0 Pan Tecbaical |3
VENTDUR CATALOG == - - - ! C X < ~
SPE” E.CATIONS L X, L ' }(1 ! Lr 11 Systemd Inge: ’O

'EPRODUCTION OR DISPLAY OF THIS MA

»

TERIAL FOR SALES OR PUBLICITY PURP

.

REELNY B

OSES IS PROHIBITED,



1LER FO0M N 1) 9.62 — r_hﬁ;:‘()fz
%0 [8A PART TYPE, SIZE, RATING, LOT, ETC. 9. VENDOR 10. VENDOR PART NO. [ 11. IND./GOV. STD NO 1210, °¢
Radial Lead Flat Ceramic Electro Materipls T ~
. Capacitor 0.1 mfd +10% 200V [Corp EK200R 104K 170
6 - !
f |
7. i
8 [
A TEST OR ENVIRONMENT [ iy | O SPEC. PARAGRAPH, | € TEST LEVELS, DURATION AND OTHER DETAILS o | ..
3 spec|  METHOO/CONDITION ' reareo s eo
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 14| 2
J ' ]
| Life X " 2000 Hours @ 100V @ 125°C 12] 0
- LHe X " 2000 Hours @ 200 V @ 85°C 15| 2
v .
— Life X " 2000 Hours @ 200 V @ 125°C 1212
o) rature : Capacitance, Dissipation Factor and
X " RQC 10 0
ﬂ d Bend
o s X " 5 1b. - 380° aréd | O
Voltage Eereaae D. C. working Voltage to 10 1o (3
“:_T
[ ] I
]
|
N
, -
] |
1$. SUMY.'RY OF REPORT, NATURE OF FAILURES AND S
(3) Tested to Destruction values of breakdown voltage ranged from 820volts to 1200 §
volts. :

DLO-$H-0F "0C¢ 0C "¢CT:om



|

By R .&. REPORT SUMMARY SHEET
n

\

L of 2
ENT PART NAME PER GENERIC CODE 2. PROGRAM OR WE APON SYSTEM :
i i i Mariner 5 oav] wo | va |
- Capacitor, Fixed Ceramic, Lead Mount S ORIGINATOR'S REFORT N0~ {vasr comn 774‘*30 BE
« ORIGINATOR'S REPORT TITLE o T 152. 20-02  [Rerr comed 8130 .65
Evaluation Test, Ceramic Capacitors, $. TEST TYPE. ETC
+ Tubular and Flat Evaluation to JPL Requirements
7_THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO: - Supplements 152. 20. b0. 40-E4 ,
*. [8A PART TYPE, SIZE, RATING, LOT, ETC 9. VENDOR _ 10_VENDOR PART NO. | 11. IND 'GOV. STD NO. 12721
y Radial Lead Tubular Ceramic \
- +Capacitor 0.01 mfd +10% 100v__|Vitramon . _ [VLO2BK103K E-lLAM,_..,,“ ——+ 170
2 i ~ - \ !
S S _ S SR
!
3 i
5 ‘ l, . , (OVER)
12 INTERNAL SPECS ETC REQ'D TO UTILIZE REPT. JENCL SENTWITHREPORTNO. 14 MIL SPECS 'STDS REFERENCED IN 15C |
A|  JPL Test Procedure 0 | MIL-STD-202C
'8 152.20-02 - B §? S ]
[
A TEST OR ENVIRONMENT | oy | SPEC. PARAGRAPH/ | € TEST LEVELS, DURATION AND OTHER DETAILS N
o el deec|  METHOD/CONDITION S F N
all Visual ) e
Inspection X | JPL 152.20-02 | Examine for Defects 3X Magnification 170, 0]
all] Initial X Capacitance, Dissipation Factor, (2)
__ _Measurements " Insulation Resistance 170. 0
1] gcreer} : ‘ 0 -
urn-in X " 168 hrs. @ 2 x Rated Voltage @ 125°C 50, 0]
'S | 50 - 3000 Cycles, 35g rms 3 axes,
Vibration X " 6 _sweeps/axis - 100, 8
300 g Peak, 1 Millisecond
Shock X " 3 Axes, 10 Blows/ Axis - 92 i
i1 X
Ly Thermal Shock " -55°C to +125°C 10 Cycles 91 7
Moisture 10 Cycles Method 106 MIL-STD-202
sistance X " Steps 1-6 _ 84 Q
L V n .
__Life X " 2000 Hours @ 50V @ 85°C S;Z 1?
LIV Life X " 2000 Hours @ 50V @ 125°C tover) :
16 SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: 55
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group |5
II - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. R
Except for removed failures, parts were subjected in equal quantities sequentially P
to the tests as shown. Ui
(@]
(2) Failure definition is open, short or inability to sustain voltage on Life Test. ~
. . o
o
(OV ER) "'b
4 CONTRACTOR TSUBCONTRAC TOR o
17 Lenbon caracos e |18 VEERS | | 19, momee ® ‘Pan Technical | &
SPECIFICATIONS m rj i L Sy Q

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBIT

R




TEP LM Ny ' 982

' 2 of
9. VENDOR 10. VENDOR PART NO_ |11 IND /GOV STD uo-n;gg:;i

(3)

% A PART TYPE, SIZE, RATING, LOT, ETC.
" Radial Lead Tubular Ceramic VLO2BK103K
. Capacitor 0.01 mfd +10% 100V | Vitramon |y 1, ‘A{M . 170 ]

a |

RO |

) 1

' N

134 TEST OR ENVIRONNENT ’.’E.c ° .”n'“‘g‘;m’ € TEST LEVELS, DURATION AND OTHER DETAILS : ,;gm
= Lite X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 12| 1]
-] Life X " | 2000 Hours @ 100V @ 125°C 4] 1
F‘i Life X " 2000 Hours @ 200 V @ 85°C i4] 0
~ Life X " 2000 Hours @ 200 V @ 125°C 11] 1
Iy Eeﬁﬁerat““ ) ‘Capacitance, Dissipation F%ctor and ol 10] 0
Wanadai™  |x " 5 1b. Pull f - 360° agcs | °
MVoltage ., Increase D. C. working Voltage to 10110
]
7
] |
_

_

-1~

I ———————
16. SUMMARY OF REPORT, NATURE OF FAILURES AN

(3) Tested to Destruction values of breakdown voltage ranged from 1gqpvolts to 3600

volts.

D80-vH-0% "0S "0G "'CCTon

‘1d3¥ 1T




! TZEP EDAM NO 1A 962
|

[« ORIGINATOR'S REPORT TITLE
Evaluation Test, Ceramic Capacitors,
Tubular and Flat

Y

[t COMPONENT PARY NAME PER GENERIC CODE

Capacitor, Fixed Ceramic, Lead Mount

REPORT SUMMARY SHEET [Tol 2 ]
e —TeT——
2. PROGRAM OR WE APON SYSTEM
Mariner 3 [oaTuo Tvm ]
5 ORIGINATOR'S REPORT NO. restcomer | T 130165
152.20-02  [freev cowed 8 130,

6. TEST TYPE, ETC.

Evaluation to JPL Requirements

[7 THis TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:  Supplements 152. 20. 50. 40-E4

1 TESTED SBEYOND
VENDOR CATALOG
SPECIFICATIONS

(1) Test started with 170 specimens divided into groups.
II - 50 parts, Group II - 10 parts, Group IV - 10 parts, Group V - 10 parts.
Except for removed failures, parts were subjected in equal quantities sequentially
to the tests as shown.

(2) Failure definition is open, short or inability to sustain voltage on Life Test.

Group I - 50 parts, Group °

{({OVER)

1 [ ‘q
vas w.VE’.‘??.".'"I'cs.";'.‘.‘.’.‘fv""o'.’.? o '1 19. sioneD 20 conTRAcTOR :igacﬁnrf:ecéimical

r 4

60-YH-0% "0€"0¢ ¢CT-on

C

7o [8A PART TYPE, SIZE_RATING, LOT, ETC. 9. VENDOR 70 VENDOR PART NO__ | 11__IND_GOV. STO_NO |127emc
"Radial Lead Flat Ceramic !
. Capacitor 0.1 mfd +10% 50V Vitramon VK30BX104K | 170
| = l
2 )
1 .
3 ! |
‘ |
k ]
‘ l {(OVER)
1 [NT@_RNAE SPECS.ETC REQ'D TO UTILIZE REPT. [ENCL SENT WITH REPORT NO. 14 MIL_SPECS /STDS. REFERENCED IN 15C
A, _ JPL Test Procedure | L 0 | MIL-STD-202C . |
| 8 152, 20-02 &, ]
¢ F
J3A TEST OR ENVIRONMENT s | D SPEC PARAGRAPH/ | E TEST LEVELS, DURATION AND OTHER DETAILS o | .
Tg SPEC METHOD/CONDITION TEsTED|FAILED
al i ‘ .
Visual =~ |y | ;pL 152.20-02 | Examine for Defects 3X Magnification _|170| 0}
all] Initial ’ Capacitance, Dissipation Factor, _ (2)
ia Measurements " Insulation Resistance 170 O
I Screen :
) Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125°C 50| 0
i 50 - 3000 Cycles, 35g rms 3 axes,
- Vibration X " 8 Wis 100] 1
300 g Peak, 1 Millisecond
Shock X " 3 Axes, 10 Blows/ Axis 9%, 0
II X
L Thermal Shock " -55°C to +125°C 10 Cycles 99| 0
1 Moisture 10 Cycles Method 106 MIL-STD-202
Resistance |X " Steps 1-6 , : 99, 0
\"
Life X . 2000 Hours @ 50V @ 85°C 74 ;
V Life X " 2000 Hours @ 50V @ 125°C dens |
e SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: z

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.



B I I X Y : {;M—j
L - IBA PART TYPE, SIZE, RATl!GV, LoT, ETC. B _J»LYE!!OOR | 0. VENDOR PART NO n IND GOVSTDNS) ’]UZZ;_,‘;_“"
Radial Lead Flat Ceramic X | i
Capacitor_Oflqm‘;dfLO%SOL___YiImmﬁn__LYK‘iQ!BXlO‘}K,,4_ 170
b :
R — - e ':-—~ = - z -y
7 ' 1
! .
.:i: TEST OR ENVIRONMENT sw:{r:: ° i gssminadivd ; TEST LEVELS, DURATION AND OTHER DETAILS - .:f",.c ,;‘Siw
Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 15,3
J | .
" Life X 2000 Hours @ 100V @ 135°C 15 | 3
T ’
" Life X u 2000 Hours @ 200 V @.85°C 15 | 2
Life X " 2000 Hours @ 200 V @ 125°C 15 0
1 Temperature Capacitance, Dissipation Factor and
Coefficient | X r Insulation Resistance @ -55°C to +1450C 10 | 0. ]
10 Lead Bend L 1100
and Pull X " 5 1b. Pull followed by Bend & 5 - 360" arcs
M'Voltage _ Increase D. C. working Voltage to it (3)
. 10 10
:],Bxeakdmun X " Destruction .
]
T
]
]
-l B
16. SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: o
(3) Tested to Destruction values of breakdown voltage ranged from 48gvolts to 19240 L™
volts. 153
()}
o
Do
©
Tt
©
Ha
?
3]
i
[
Nej
.




| 4
~C!‘.n NO YA 962 xBD

REPORT SUMMARY SHEET

Tubular and Flat

Evaluation Test, Ceramic Capacitors,

| L f 9
1 COMPONENT PART NAME PER GENERIC CODE 2. PROGRAM OR WEAPON SYSTEM
Capacitor, Fixed Ceramic, Lead Mount | _Mariner = I3 oar] I
5. ORIGINATOR'S REPORT NO. rEsT CompL 7_‘13() 65
4 ORIGINATOR'S REPORT TITLE 152. 20-02 (rerr connl] g 30765

6. TEST TYPE, ETC.

Evaluation to JPL Requirements

Supplements 152. 20. 50. 40-E4

|
!
’ 7_THIS TEST (SUPERSEDES) (SUPPLEMENTS) REPORT NO:
I
|
|
i
)

[*eu |8A PART TYPE, SIZE, RATING, LOT, ETC. 9. VENDOR 10. VENDOR PART NO. [11_IND./GOV. STD. NO. flztsg:;c,
K Radial Lead Flat Ceramic ' !

- +. Capacitor 0.1 mid +10% 75V |Westcap | B758BX104K | 70|

2 | ‘ B | |

B .

| 1

w 4 l 4{ (OVER)
| [12. INTERNAL SPECS.ETC REQ'D TO UTILIZE REPT. [ENCL SENT WITHREPORTNO. | 14. MIL. SPECS./STDS. REFERENCED IN 15C

1N JPL Test Procedure | 0 | MIL-STD-202C . |
8, 152,20-02 o o |¢E B ]
¢ F
F G
.:: TEST OR ENVIRONMENT s,.;[.c P us;ricdoit:mg?%:/ € TEST LEVELS, DURATION AND OTHER DETAILS o | me
all Visual . e
Inspection  |X | JPL 152. 20-02 | Examine for Defects 3X Magnification |170 _0
all] Initial X _ Capacitance, Dissipation Factor, (2)
Measurements§ " Insulation Resistance ‘ 1700 0
1] Screen o}
Burn-in X " 168 hrs. @ 2 x Rated Voltage @ 125°C  |170, ©
I , 50 - 3000 Cycles, 35g rms 3 axes, ,
} Vibration X " 6 _sweeps/axis 100, 2
300 g Peak, 1 Millisecond -
Shock X " 3 Axes, 10 Blows/ Axis 98| 1
1 1f X 0 0
Thermal Shock " -557°C to +125°C 10 Cycles 97 0
11 Moisture 10 Cycles Method 106 MIL-STD-202
} Resistance |X r Steps 1-6 97 4
\'4
___ Life X " 2000 Hours @ 50V @ 85°C 72 3
PV Life X " 2000 Hours @ 50V @ 125°C e
16. SUMMARY OF REPORT, NATURE OF FAILURES AND CORRECTIVE ACTIONS TAKEN: W'g 3
(1) Test started with 170 specimens divided into groups. Group I - 50 parts, Group a
IT - 50 parts, Group III - 10 parts, Group IV - 10 parts, Group V - 10 parts. ™
Except for removed failures, parts were subjected in equal quantities sequentially S
to the tests as shown. o1
[}
(2) Failure definition is open, short or inability to sustain voltage on Life Test. R
o
| I
,j (OV ER) ",;
17, JESTED mEvown T, 18 Vren et e T "1 19. sianeD 20 conTmacTom ‘riszfﬁ":f‘ecéﬁnical o
| SPECIFICATIONS m D I @ i D Sy Q

REPRODUCTION OR DISPLAY OF THIS MATERIAL FOR SALES OR PUBLICITY PURPOSES IS PROHIBITED.



2 0f

~ o Y 5‘,, ——
% BA PART TYPE, SIZE RATING, LOT. ETC lo VENDOR | 10 VENDORPARTNO 111 IND GOV STD NO e
5 Radial Lead Flat Ceramic , ! | ,
Capacitor 0.1 mfd +10% 75V~ — -»Westcap _  B758BXI104K . 170 ]
6 - | s ‘
(. ] S SO R B N
N7
i S
? |
,'1:]75” OR ENVIRONMENT sp:g;nc ° “SEPTEHCO-DP/‘(‘;:%"‘%:/ TEST LEVELS. DURATION AND OTHER DETAILS EV;’J':?!D
: 1
— Life X | JPL 152.20-02 | 2000 Hours @ 100 V @ 85°C 13 [0 |
| ] A T
jA__Lkife X " 2000 Hours @ 100V @ 125°C 14 o |
] Life X " 2000 Hours @ 200 V @ 85°C 15 |0
Life X " 2000 Hours @ 200 V @ 125°C 115 |1 |
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II. INTRODUCTION

This report presents the results of a study of the electrical per-

formance, environmental resistance, and life longevity for Miniature
Ceramic Capacitors under various temperature and voltage stress
conditions. These capacitors are advanced "'state-of-the-art' units
wherein higher values of capacitance for a given size are fabricated
than are normally offered in currently available Military Grade parts.

The basic purpose of this test ié to determine the suitability of
these types of capacitors for spacecraft applications. The test included
ten types of parts from eight manufacturers in order that a direct
comparison of performance can be accomplished.

The test plan, as shown subsequently, was designed to yield, in
addition to life test information, the effects, if any, of environmental
exposures upon longevity, as well as the effects of an initial screen,
or "burn-in'" exposure conducted in accordance with JPL Specification
2073-0101D. -

Testing was conducted per the following documents:

JPL Test Procedure No. 152.20-02, dated May 13, 1964
entitled, '"Test Procedure, Electronic Component Parts
Reliability Evaluation Test, Ceramic Capacitors Tubular
and Flat", as modified by

PTS Proposal 64-6, and

JPL Technical Direction Memorandum #1, dated March
16, 1965

Statistical Data reduction was performed in accordance with JPL
Specification 20040.
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IIIl. DESCRIPTION OF TEST ITEMS ‘

Table 1 is a complete listing of the parts tested. All parts were
furnished to Pan Technical Systems by JPL.
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v, TEST DESIGN

The test design is best described by referring to Figure 1.
This test plan was used for each type of part. All tests of different
type parts were performed, insofar as possible, in parallel, so that
valid comparative results could be obtained.

As shown by Figure 1, the basic sample size for the test was
170 individual parts. These parts were divided into five groups. All
parts were subjected to Visual Inspection and Initial Measuremehts.
Group I (50 parts) was subjected to a Screen Test, followed by sequential
Environmental Exposures and Life Testing. Group II (50 parts) paralleled
Group I except that the Screen Test was omitted. Group II (10 parts) was
subjected to Temperature Coefficient and Terminal Strength Tests.
Group IV (10 parts) was subjected to a High Voltage Breakdown Test,
followed by Failure Analysis (dissection and visual inspection). Group
V (50 parts) was subjected only to the Life Test. |

In addition to the above, five extra units of each type were supplied
as a Controi Group. The Control Group was measured prior to conducting
. measurements at each data point throughout the test series. Data for
these measurements is submitted as part of the Test Log.

Following the completion of the Environmental Tests, parts from
Groups I, II and V were combined and submitted to a 2 (Temperature) x
3 (Voltage) Matrix Life Test as illustrated by Figure 2. While data
submitted is by the combined Groups, i.e. I, II and-V,' individual part
identity was maintained to permit inter-group comparisons if deemed

necessary at some future time.
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FLOW CHART

GROUP 1 GROUP II GROUP III GROUP 1V GROUP V
S/N 1-50 S/N 51-100 S/N 101-110| | S/N 111-120| |S/N 121-170

I l

VISUAL INSPECTION AND INITIAL MEASUREMENTS
I [ | | !
M-S M-S M[S M-S M-S

SCREEN BURN-IN TEMPERATURE
85°C - 2000/0 COEFFICIENT
VOLTAGE - -55 TO +145°C
168 HRS. AND INTERMEDIATE

I TEMPERATURES

M-S ]

| ‘ M-S
VIBRATION
6 SWEEPS-3 AXIS VOLTAGE BREAKDOWN
50-3000 CPS INCREASE VOLTAGE
20 MIN./SWEEP : TO DESTRUCTION
359 RMS I

u T M-S

T M

1

SHocK LEAD BEND AND PULL

5 LB. PULL FOLLOWED

10 BLOWS-3 AXIS BY BEND AND 5-360°

300 G. - 1 MS.

I i TWIST ARCS.
- - i
M]S M'S M-S
THERMAL SHOCK
10 CYCLES

-55 T0 +125°C

I
M-S M-S
L

MOISTURE RESISTANCE
METHOD 106,
MIL-STD-202,STEPS 1-6

! |

M M -
- { I :

LIFE TEST (See Life Test Detail)

M - MEASUREMENT POINT
S - DATA SUBMITTAL POINT

Figure 1



LIFE TEST DETAIL

LIFE TEST MATRIX

TEST TEST TEMPERATURE
VOLTAGE S : -
85°C 125°¢
GROUP I GROUP II
PART NUMBER PART NUMBER
1- 25 - GROUP I* 36- 40
50 V. | 51- 75 - GROUP II 86- 90
121-145 - GROUP V 156-160
(75 TOTAL) (25 TOTAL)
GROUP III GROUP IV
PART NUMBER PART NUMBER
26- 30 41- 45
100 V. 76- 80 91- 95
146-150 161-165
(25 TOTAL) (25 TOTAL)
PART NUMBER PART NUMBER
: 31- 35 46- 50
200 v. | 81- 85 96-100
151-155 166-170
(25 TOTAL) (25 TOTAL

* REFER TO PRE LIFE GROUPS.

MEASUREMENT AND DATA SUBMITTAL AT 168, 500,

Figure 2

1000 AND 2000 HOURS.




V. MEASUREMENT PROCEDURE

All electrical measurements were made at room ambient

conditions of 25°C iSOC, and a relative humidity of less than 55%
except where otherwise noted.
CAPACITANCE AND DISSIPATION FACTOR
For these measurements a General Radio 1608A Impedance
Bridge, Serial #221, operated in the Cs(series capacitance)
configuration was employed. The 1000 cycle source and
selective detector supplied as a part of the bridge were
used for excitation and null determination, respectively.
The signal level to the bridge arms was maintained at
0.75 + 0. 25 volts.
The manufacturer's rated accuracy for this bridge at
1000 cycles is as follows:
Capacitance - on ranges used, +0.1% +.005%
Dissipation Factor - +5% +. 0005
Calibration of this bridge is yearly. The calibrating
agency was General Radio. The latest calibration was
August 20, 1964, '
INSULATION RESISTANCE

Insulation Resistance was calculated from Leakage
Current Measurements. Readout was accomplished by
means of a Hewlett Packard Type 425A Microvolt Ammeter
Serial 425-06530. The manufacturer's rated accuracy for
this instrument is i3% of end scale reading. Calibration
of this instrument is yearly. Latest calibration was
March 9, 1965. The calibrating agency was Hewlett
‘Packard. The electrification source for these tests
was a Hewlett Packard 711A Power Supply. Two minutes
of polarization was allowed for all readings taken through-

out the test series.



VISUAL AND MECHANICAL INSPECTION
All capacitors were examined under 3X magnification for
body cracks, nicked leads and other physical defects and
indications of poor workmanship. Capacitors were
inspected for part designation, nomenclature, legibility
and permanence of marking. All comments are presented
under ""Test Results' as well as a detailed sketch of one
capacitor of each type showing all dimensions and

manufacturer's information included on the capacitor
body.



V1. ENVIRONMENTAL TEST PROCEDURES
CAPACITOR TEMPERATURE COEFFICIENT (TC)
‘Group II capacitors were placed in a temperature chamber

capable of providing a temperature accuracy of i30C. Electrical
measurements were made at +25°C, —150C, —SSOC, +250C, +6500,
+85°C, +1250C, +145°C and +25°C respectively. The capacitors
were allowed to stabilize for one hour at each temperature prior to
making measurements of Capacitance and Dissipation Factor.

Prior to making the first measurements fixture leakage on the
unloaded fixture was checked and found to be below the level of resolution
of the instrumentation employed. Therefore, no corrections wer e applied
to the results for fixture leakage.

VOLTAGE BREAKDOWN TEST

This test consisted of slowly increasing the d. c. voltage
applied to the part until destructive breakdown occurred and recording
the result. The apparatus used was a Hewlett Packard 412A Vacuum
Tube Voltmeter Serial #05485 equipped with a 2 to 1 voltage divider and
a filtered DC power sﬁpply capable of output voltages in excess of 10, 000
volts. The bfeakdown current was limited with a fast blow 1/ 2 ampere
fuse in series with each capacitor to prevent total destruction of the
test specimen when failure occurred. In the case of the small Vitramon
capacitors, the first unit did suffer severe mechanical destruction.
Therefore, the 1/2 ampere fuse specified was reduced to a 1/8 ampere
fast blow fuse. However, the units, for the most part, were still
destroyed.

LEAD BEND AND PULL

A five pound weight was applied to the leads of each
capacitor in a direction away from the body. The weight was gradually
applied over a minimum period of four seconds and maintained for a
minimum of 10 seconds. Axial lead capacitors were tested by clamping
one lead in a vise and applying weight to the other lead. Radial lead
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types were tested by clamping the body in a vise and applying the weight
to each lead in a direction perpendicular to and away from the body.
For the Lead Bend Test the leads of each capacitor were bent

90° at a point 1/4 inch from the body with a radius of curvature of 1/32
inch. The lead wire was then clamped 3/64 inch from the bend between
the bend and the lead end. The capacitor body was then rotated about the
original axis of the bent lead through 360° CW and CCW a total of five
times at a rate of approximately five seconds per rotation. The capa-
citors were then visually inspected under 3X magnification for evidence
of breaking and loosening of the lead termination or chipping of the body
coating. _

SCREEN TEST

Capacitors assigned to Group I were subjected to a Screen
Test in accordance with JPL Specification 2073-0101D which included
the visual and mechanical inspection above, a solder test, initial
measurements and an operational run-in at an ambient temperature of
85°C for 168 hours at 200% rated voltage. JPL General Specification
2073-GEN C was not applicable for this program.

Parts were mounted on the jigs later to be used for Life Testing.

(See Life Test Diagram). Units were connected in parallel through 10, 000
ohm resistors. The PTS Combined Environmental Chamber was used
for the Temperature Environment.

VIBRATION VARIABLE FREQUENCY

All capacitors in Group I and II were subjected to simple
harmonic motion having an acceleration of 35 +5 G's (RMS) which ranged
in frequency from 50 to 3000 cycles. The frequency sweep was 50 to
3000 to 50 at a logarithmic rate of approximately 20 minutes per sweep.
This frequency sweep was performed six times in each of the X, ¥ and Z -
axes of the parts under test for a total vibration period of six hours.
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The capacitors were mounted in channeled "sandwich'' arrange-
ment to permit simultaneous clamping of the leads and body. Double
sided masking tape was used on the mounting channels for padding and
constraint.

The equipment used to perform this test was a Calidyne Shaker
System, consisting of a Model 58A Shaker Head and a Model 54 Control
Console.

MECHANICAL SHOCK

All capacitors in Groups I and II were subjected to ten (10)
shock blows in each of the X, Y and Z axes for a total of 30 blows. Each
shock blow was of a half sine wave of 300G +0, -10% and a duration of
1.0 +0.5 milliseconds.

The capacitors were mounted in the same fixtures identical to
the Vibration Test.

The following equipment was used for this test:

Drop Tester Jolta Model M500 Serial #122 _

Accelerometer, Endevco Model 2215C, Serial GA76

Oscilloscope, Hewlett Packard Model 150A, Serial #1860

THERMAL SHOCK

All capacitors in Groups I and II were subjected to ten
Thermal Shock cycles. Each cycle consisted of 15 minutes at -55°C
+3°C,-0°C, and 15 minutes at +125°C, +0°C, -4°C. The transition
time between temperatures was held to less than 5 minutes. At the
completion of the tenth cycle the capacitors were removed from the

chamber and allowed to stabilize overnight before performing further

measurements. The chamber used was the PTS Combined Environmental

Chamber.

MOISTURE RESISTANCE

All capacitors were subjected to the 10 day Moisture
Resistance Test specified in MIL-STD-202C Method 106A-1 except
that steps 7a and 7Tb were not required nor performed. No‘polarization

voltage was required.
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A Blue M VP-206A Chamber Serial AB-~128 was used for this

test. Overnight stabilization was allowed prior to subsequent electrical
measurements.
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VII, LIFE TEST PROCEDURE

The Life Test Matrix for Groups I, II and V parts is given in

Figure 2. The Electrical and Environmental arrangement is given in
Figure 3.

Primary monitoring points were monitored daily,

except week-
ends, throughout the test.

Secondary monitoring was performed as
required to remove failures as determined from primary monitoring.

Parts were mounted in seven test fixtures (approximately 200

per fixture). Wiring was arranged to supply proper voltages to the

units under test. A common power source was used for all units to be

operated at the same voltage.

Readings were taken at the intervals noted in the flow chart.
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VIII. DATA RECORDING AND VERIFICATION PROCEDURES
Each of the parts in the test was initially tagged with a five

digit serial number. Each group of 175 of each type were numbered
sequentially within the number series used. While sequential numbers
were not used for all of the parts in the test, no duplicate numbers were
employed.
Flow charts and diagrams giving the routing of all parts through
the test, complete with serial numbers were constructed. In addition,
a master data log boox was prepared prior to testing. Initial entries
in the log included the identification of the test together with the serial
numbers of the parts to be subjected to the test. |
Except for failures, parts within a group or subgroﬁp were kept
and maintained in numerical order throughout the test series. At the
time a failure occurred, all designated blank data entry points following
the failure were filled in to eliminate translation of data.
Raw data was then punched into cards.
The following equipment was employed in the data redﬁction process:
IBM 402 Printer
IBM 602 Calculator
IBM 413 Reproducer, equipped with mark-
sensing and end printing devices
IBM 85 Collator |
IBM 24 Key Punch
Friden Square root calculator
Standard PTS developed programming routines were followed in
the computation of all statistical data presented on the Computed Statistics
Sheets. In addition, special sub-routines were added to identify parametric
failures in accordance with the definitions previously presented. )
Post parametric failure measurements were retained and separate
listings of these are presented in Appendix IL
All regular check points were followed for verification of the data

in order to insure accuracy.
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IX, TEST RESULTS
CATASTROPHIC FAILURES
Catastrophic Failure as defined for the parts listed below

are those units exhibiting an open or shorted condition, body cracks or
broken leads. It should be noted that catastrophic failures in the computed
statistics sheets include parametric or degradatlon failures, where this
list only includes opens, shorts, units which failed to support voltage or
mechanically damaged parts.
Appendix 1 is a complete listing of catastrophic failures.
DEGRADATION OR PARAMETRIC FAILURES
Any capacitor exhibiting the characteristics listed below
was classified as a degradation failure. Such units were not taken off
test at the time of occurrence, however. Data for these units is not
included in the statistical analysis but is presented separately.
(a) Capacitance - Initial Measurements in excess of
+30% of manufacturer's nominal specification, or a
change of 15% between two consecutive data points.
(b) Dissipation Factor - Initial Measurements in
excess of +10% of manufacturer's maximum limit
or a chénge of greater than 100% between consecutive
data points or a post environmental }eading of +125%
of the manufacturer's maximum specification.
(c) Insulation Resistance - Initial Measurements of
less than 1000 megohms, a change greater than 1000 x
between two consecutive readixigs or a poét environ-
mental reading of less than 10 megohms.
The complete list of parametric failures and subsequentparametric
data is given in Appendix II.
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GROUP III - TEMPERATURE COEFFICIENT & TERMINAL STRENGTH

L These data and test results are presented in accordance
with paragraphs 5. 2.1 and 5. 2. 2 of JPL Test Procedure 152. 20-02.
A.  TEMPERATURE COEFFICIENT

1.

2.

Apparatus Used

a. Capacitance, Dissipation Factor
General Radio Type 1608A Impedance
Bridge, Serial #221

b. Insulation Resistance
Power Supply - Hewlett Packard, Type
"T11A, Serial #02162. Millimicro-
ammeter, Hewlett Packard Type 426A,
Serial #06630

C. Temperature
PTS Combined Environmental Chamber

Test Procedure

All Group III capacitors were loaded on a low
leakage test jig, which pripr to testing had been
checked to determine jig leakage over the
temperature range. Any leakage was determined
to be below the signal to noise ratio of the test
setup. Parts were allowed to stabilize one hour.
at each. temperature. Readings were taken of
the Capacitance and Dissipation for all parts
followed by Leakage Current measurements.
Data Presentati@

Capacitance and Dissipation Factor results are
presented graphically in Figure III-1-a through
II-10-b. These curves are plotted using similar
scales to permit ready comparison between
manufacturers. The curves also demonstrate
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the differences in performance of the various
| ceramic materiéls, regardless of capacitor
\ manufacturer.
Insulation Resistance is plotted in Figures
III-1-c through III-10-c.. These curves indicate
the difficulties of determining Insulation
Resistance at 25°C or below. They do indicate

however, that at - higher temperatures the data

is better, at least, insofar as behavior is
concerned. For most parts the Leakage Current
appears to be very close to an exponential function
of temperature above approximately 25°C.

B. TERMINAL STRENGTH (Lead Bend and Pull)

)

1. Apparatus Used
a. Five pound dead weight
b. Sweep second hand watch
c. Pliers with 1/32" jaw radius
d. 3X Inspection Glass
2. Test Procedure

The five pound weight was applied to the leads
of each capacitor in a direction away from the
body. The weight was gradually applied over a
minimum pefiod of four seconds and maintained
for a minimum of 10 seconds. Axial lead
capacitors were tested by clamping one lead

in a vise and applying weight to the other lead.
Radial lead types were tested by clamping the
body in a vise and applying the weight to each
lead in a ciirection perpendicular and away from
the body.

For the lead bend test the leads of each capacitor

were bent 90° at a point 1/4 inch from the body




with a radius of curvature of 1/32 inch. The
lead wire was then clamped 3/64 inch from
the bend between the bend and the lead end.
The capacitor body was then rotated about
the original axis of the bent lead through
360° CW and CCW a total of five times at a
rate of approximately five seconds per
rotation. The capacitors were then visually
inspected under 3x magnification for evidence
of breaking and loosening of the lead termination
or chipping of the body coating.

Test Results

No leads were fractured and no defects noted.
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GROUP IV - VOLTAGE BREAKDOWN TEST

This test was performed in accordance with paragraphs 4. 2
and 4. 5. 2 of JPL Test Procedure #152. 20-02 dated May 13, 1264,
The apparatus used in this test was a Hewlett Packard 412A Vacuum

Tube Voltmeter Serial #05485 equipped with a 2 to 1 voltage divider
and a filtered DC power supply capable of output voltages in excess
‘of 10, 000 volts. The breakdown current was limited with a fast

blow of 1/2 ampere fuse in series with each capacitor to prevent
total destruction of the test specimen when failure occurred. In

the case of the small Vitramon Capacitors, the units did suffer
Severe mechanical destruction. Therefore, the 1/2 ampere fuse
specified was reduced to a 1/8 ampere fast blow fuse. However, the
units still were, for the most part, destroyed. Details of the test
results are given below: .

Chart #1 lists all of the Capacitors by serial number together
with the voltage at which each capacitor suffered breakdown. Figures
IV-A through IV-J are cumulative distributions of number of units
plotted against breakdown voltage. It is to be noted that a consider-
able range of breakdown voltage exists even for capacitors having
the same voltage ratings.

Following the Breakdown Test, Failure Analysis, in accor-
dance with paragraph 4.9 of the Test Procedure was performed. The
Failui"e Analysis proved to be somewhat difficult because of problems
in disolving the various encapsulants used by the different capacitor
manufacturers. First, attempts were made using Narmco Telesoly
and Isochem Strip 708LV. Both of these solutions, given sufficient
time, would disgolve all coating except those of Gulton and Scionic
parts. Therefore, Epoxy Strip T51C was procured. This strip did
successfully dissolve all of the encapsulants. However, as noted

under the comments for individual specimens, the results were not
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always satsifactory. Listed below is a tabulation of comments
concerning the various parts together with the results of the failure
analyses.

Part Type #1 - Aerovox 605104RK - Encapsulation is accom-

plished by filling a molded cup with plastic material. Internal assembly
of the leads and elements is by means of soldering flattened leads along
the sides of the ceramic elements. These parts are strong mechanically
and no parts fell apart or were otherwise damaged during opening. The
following observations are pertinent to the specific parts tested.
Serial #A68112 - Dark cracks are noted to propagate
from contacts on one side.
Serial #A68113 - Crazing and cracking on one side
propagating from contacts.‘
Serial #A68114 - Deep hole in top center of element.
This hole was observed prior to depotting
and occurred at breakdown when the case
fractured.
Serial #A68115 - Light crack in element.
Serial #A88116 - Small circular cracks, bottom side
of element.
Serial #A68117 - Fine cracks in one side which appear
to be propagating from contacts.
Serial #A68118 - Cracked near contact.
Serial #A68_119 - Deep cracks in one side propagating
from contacts.
Serial #A68120 - Long crack in element. _
Serial #A68121 - Small hole in approximate center

of one side.

- It is to be noted that in this type of unit the cracks generally
appear to generate either from or in the vicinity of contacts. There
does not appear to be any particula'r.correlation ‘between resultant

observed damage and observed value of breakdown voltage.
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Part Type #2 - Chem-Electro Research CK2R104K - These
parts are encapsulated by filling a molded cup with the encapsulant.

Lead attachment to the element is by means of formed nailhead type
leads. This construction seems to be weak, as not one part remained
intact after dissolving the encapsulating material. However, and as
noted in detail below, all of the lead failures were by separation of

the metallic material attached to the ceramic, rather than by the leads
detaching from the material plated to the internal element.

Serial #A68287 - One lead intact. Element appeared
to have blown under the contact adjacent
to missing lead. Lead bond was good.

The plating for the element pulled away
with the lead.

Serial #A68288 - Same comment on lead separation
as above. Failure occurred within element,
however, as evidenced by deep circular
cracks on one side of element.

Serial #A68289 - Both leads separated. Failure is
evidenced by circular cracks per above
only adjacent to contacts.

Serial #A68290 - One separated lead. Large cracks
propagate from one contact, indicating
failure.

Serial A68291 - Both leads separated. Sector cracks
visible on one side.

Serial #A68292 - Same comment as above, except
wider propagation cracks.

"Serial #A68293 - In addition to the deep crack, unit.
exhibits burning near one contact, indicating

. ‘ possibility of multiple breakdown.
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Serial #A68294 - Element is fractured. Center
of fracture appears to be in approximate
center of body, indicating where break-
down occurred.

Serial #A68295 - Visible circular failure surrounded
by cracks on one side.

Serial #A68296 - Deep failure in center of element.

It is to be noted that contrary to the results achieved on the
Aerovox parts, failures on these parts are characteristically in the
center of the unit. Here again, no particular correlation is observed
between voltage breakdown and apparent severity of fracture.

Part Type #3 - Gulton CK16M104K - Encapsulation is by

molding. Material is very durable requiring approximately two weeks

in Epoxy Strip to dissolve. Lead attachment consists of soldering
flattened leads to contacts along sides. Mechanically these units are
very strong.
Serial #A68462 - No apparent damage.
Serial #A68483 - No apparent damage.
Serial #A68464 - No apparent damage.
Serial #A68465 - Light circular cracks on one side.
Serial #A68466 - Marked circular cracks on one side.
‘Serial #A68467 - No apparent damage.
Serial #A68468 - No apparent damage.
Serial #A68469 - No apparent damage.
Serial #A68470 - Small light circular cracks on
one side. No apparent other damage.
Serial #A68471 - No apparent damage. Element
. fractured in depotting.

From the above it is obvious that most of the failures of this
'type part aré internal to the part and that the part is constructed very

well. Half of the parts exhibited no external evidence of failure.
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Part Type #4 - Gulton CNO5M105K - Units are molded of a |

similar compound to part #3. Like parts #3, these units were extremely

difficult to dissolve, requiring three to four weeks. The mechanical
construction of these units is very rugged. Leads are affixed to large
nailheads which are apparently soldered to the active element. It
should be noted that the long cycle in the solution caused a considerable
amount of corrosion of the metal parts and may have contributed to
some of the observations below regarding cracking and separation.

Serial #A68637 - Exhibit separation of outer layers

of element.

Serial #A68638 - Same as A68637.

Serial #A68639 - Light cracks are visible.

Serial #A68640 - Same as A68637.

Serial #A68641 - Sames as A68637.

Serial #A68642 - Same as A68639.

Serial #A68643 - Sames as A68637.

Serial #A68644 - Same as A68637.

Serial #A68645 - Same as A68637.

Serial #A68646 - Same as A68637.

Thus, it can be seen that little was learned except that possibly
the long cycle of dissolving caused certain bad effects upon the capacitor
elements.

Part Type #5 - King KC80BW104K - Encapsulation of these

parts was accomplished by filling a molded cup with the potting material.

Lead attachment is by means of soldering leads along the side of the

element. Elements are approximately the same sizes as Types 1, 2

-and 3 above, but the case, however, is somewhat larger.

Serial #A68812 - Element exhibits cracks radiating
from contact area on one side. Some

damage also seen on reverse side.
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Serial #A68813 - Cracks on both sides.

Serial #A68814 - Cracks on both sides. Unit was
partially destroyed mechanically in the
test.

Serial #A68815 - Element fractured. Separation of
dielectric layers apparent.

Serial #A68816 - Visible crater in element from
explosion of inside.

Serial #A68817 - No apparent damage.

Serial #A68818 - Visible craters in element
similar to A68816 above.

Serial #A68819 - Same as A68818 above.

Serial #A68820 - Part was damaged in depotting.
Failure per se is not apparent.

Serial #A68821 - Some éracking visible. Probably
due to the dissection. Failure is not
visible.

Part Type #6 - Scionics SCM30D104K - These units are molded

and attempts to dissolve the units and maintain mechanical integrity of

the active element were not successful. If the units were left in the
solvent long enough to reach the element, the element came apart.
Thesefore, only bits and pieces remained of the units which were
. destroyed. Attempts to dissolve the remainder of the units were
stopped. In the units which were destroyed the lead attachment does
appear to be very strong, however.

Part Type #7 - Electro Materials Corp. EK200R104K. -

Encapsulation is by means of filling a molded case with encapsulant.

Lezids are nailhead types soldered to the element. Soldering is, in
certain cases, somewhat strengthened by the effective attachment area
. being reinforced by means of excess solder. This particular technique,

however, was not consistent nor apparent in all parts.
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Serial #A69162 - Small cracks visible on one side.
Serial #A69163 - Small cracks visible on one side.

Serial #A69164 - Deep crater started on one side.

Serial #69165 - One lead separated. Crack in one

side starting at contact.

Serial #A69166 - One lead separated, otherwise
no apparent damage. -

Serial #A69167 - One lead separated. Crack in
one side.

Serial #A69168 - Small clean crater is visible on
one side. This crater apparently eminates
from the point of Anitial failure.

Serial #A69169 - No apparent damage.

Serial #A69170 - Light cracks visible on one side.

Serial #A69171 - Light cracks visible on one side.

Part Type #8 - Vitramon VL02BK103K - These parts appear

to be moded. Of all the units in the test, they exhibited the highest
breakdown voltage which correlates somewhat to the 200 volt rating.

The breakdown on the se parts was very violent in nature and its effect

on the units so great that the dissection of the units was not considered

necessary. In conducting the test, after the first two parts, 1/8 ampere -

fast blow fuses were used in an attempt to limit the destruction of the
specimens. However, in the case of the A69343 and A69344 parts,

these parts, including leads, were blown out of the test fixture and not

recovered.

Serial #A69337 - Side of case is blown. Lajrers of
dielectric are spread.

Serial #A69338 - Same as A69337.

Serial #A69339 - Layers spread. U.nit broken into

two parts.
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Serial #A69340 - Hole in side of case, crack of
element visible.

Serial #A69341 - Same as A69337.

Serial #A69342 - Same as A69337,

Serial #A69343 - Lost in the test.

Serial #A69344 - Lost in the test.

Serial #A69345 - Hole in side of case, separation
of layers.

Serial #A69346 - Same as A69345.

In view of all the above damage the integrity of the contacts appears to

be good, as no contact separation was noted.
Part Type #9 - Vitramon VK30BX104K - Units are encapsulated

by filling a molded cup with a capsulating compound. Sharply flattened

- leads are soldered along the side of the element. These leads are

flattened so sharply that some stress concentration is apparent, as

one lead was broken in handling. Also, it is to be noted that parts

appear to be dipped in a transparent jell type material prior to final

encapsulation.

Serial #A69512 - No apparent damage.

Serial #A69513 - Light cracks are visible on
one side.

Serial #A69514 - No apparent damage.

Serial #A69515 - No apparent damage.

Serial #69516 - No apparent damage.

Serial #A69517 - One lead broken in handling.
Otherwise, no apparent damage.

Serial #A69518 - No apparent damage.

Serial #A69519 - No apparent damage.

Sérial #A69520 - No apparent damage.

*Serial #A69521 - No apparent damage.
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Since little internal damage can be observed upon these parts,
it is apparent that the element itself must be extremely well constructed
and of great strength. Thus, further sectioning work would be necessary
to find the actual place the failure occurred.

Part Type #10 - Westcap B758BX104K - Encapsulation is by

means of filling a molded cup with the encapsulant. Leads are flattened
and formed to permit soldering along the sides of the element.

Serial #A69687 - A complete separation of one side
of the element can be observed.

Serial #A69688 - Similar to A69687. Also a visible
crater and cracks in the element can be
observed.

Serial #A69689 - Element is fractured and visible
cracks and separations are apparent.

Serial #A69690 - Large area separation. Craters
or burns are visible at the bottom of the
element.

Serial #A69691 - Fine cracks visible. No other
apparent damage.

Serial #A69692 - Element is fractured.

Serial #A69693 - Edge cracks are visible. No other

, apparent damage.

Serial #A69694 - Crater and edge cracks are visible
on one side.

Serial #A69695 - Same as AG9694.

‘Serial #A69696 - A large separation of one side of

the entire area.

It is to be npted from the above observations that these parts
tend to separate over a large area, more s0 than any other parts in the
test, indicating the mechanical construction of the element, on a compara-

tive basis, is not as strong as the other parts tested.
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GROUP 1V - VOLTAGE BREAKDOWN

Aerovox - MC605104RK Chem-Electro Research - CK2R104K
Serial Voltage Serial Voltage
No. Breakdown No. Breakdown
A68112 1660 A68287 1011
A68113 1600 A68288 947
A68114 1700 A68289 1020
A68115 2000 - A68290 1370
A68116 : 2500 A68291 940
A68117 2010 A68292 1080
A68118 1630 A68293 1020
A68119 1620 A68294 1120
A68120 1660 A68295 1220
A68121 740 A68296 1100
Gulton - CK16M104K Gulton - CNO5M105K
Serial Voltage , Serial Voltage.
No. Breakdown No. Breakdown
A68462 1260 A68637 490
A68463 1160 A68638 510
A68464 840 : A68639 380
A68465 1020 A68640 620
A68466 1100 A68641 520
A688467 1120 A68642 490
A68468 880 : A68643 270
A68469 760 A68644 390
A68470 1250 A68645 460
A68471 1250 ‘ A68646 540
King Electric - KC80BW104K Scionics - SCM30D104K
Serial Voltage ' Serial Voltage
No. Breakdown - No. Breakdown
A68812 1060 A68987 420
AB8813 ~ . 940 . A68988 1200
A68814 640 " A68989 760
A68815 1180 A68990 1050
A68816 1020 A68991 700
A6881Y% 580 A68992 590
A68818 1080 A68993 900
AB8819 1300 AB8994 870
A68820 ' 160 AB8995 800

"+ A68821 700 - A68996 520
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Electro Materials Corp. - EK200R104K

Vitramon - VL02BK103K

Serial
No.

A69162
A69163
A69164
A69165

A69166

A69167
A69168
A69169
A69170
AB9171

Vitramon - VK30BX104K

Voltage
Breakdown

1120
1060
1200

1160

1140
1020
1080
820
920
1100

" Serial
No.

A69512
A69513

 A69514
A69515

AB9516
A69517
A69518
A69519
A69520
AB9521

Voltage
Breakdown

- 660

300
820
770
600
640
480
1240
520
640
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Serial
No.

A69337
A69338
A69339
A69340
A69341
A69342
A69343
A69344
A69345
A69346

Voltage
Breakdown

2200
1300
2200
3600
2100
2000
1800
2000
2400
2600

Westcap - B7T58BX104K

Serial
No.

A69687
A69688
A69689
A69690
A69691
A69692
A69693
A69694
A69695
A69696

Voltage
Breakdown

910
380
540
420
470
500
610
760
770
620
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FAILURE ANALYSIS OF CATASTROPHIC FAILURES

Listed below are the results of failure analysis for catastrophic
failures. Failure analysis was limited to 10% of any type on test (17
maximum). Details of the procedure and comments on construction are

given in the results of the destructive voltage breakdown test.

Aerovox MC605104RK
No failures
CER CK2R104K

92-4-1 . Leads separated from element. Element shows craze in

lower center of one side indicating internal damage.

93-4-1 Lead separated from element - no other visible damage
84-5-1 " "

68347 ' " "

60-1-1 " "

50-6-1 " "

18-1-1 "

12-1-1 o "

2-1-1 A " "

144-1-1 One lead separated from element - no other visible damage
156-2-1 " "

131-1-1 " "

49-6-1 " "

85-4-1 - "

35-5-1 " "

8-1-1 " _ "

- 155-5-1 No apparent damage

Gulton CK16M104K

28-3-2 Integrity of unit maintained in depotting - no visible defects

4 38-2-2 A 1

83-5-2 " | "
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158-2-2 Slight chipping at lead end of element possibly incurred in
depotting

59-1-2 Internal defect observable on face of el_ement indicative of
damage

Gulton CNO5M105K

Failure analysis on these parts was largely unsuccessful because

of the extreme difficulty of dissolving the encapsulation. By the time the

gncapsulation is dissolved the element of the unit is damaged. Therefore,

the following comments are not truly indicative of the true failure effects.

87-2-3 Some damage to surface layers of element. Probably caused
in depotting.

97-6-3 " "

154-5-3 ‘ " "

28-3-3 " "

93-4-3 " o

56-56-3 " "

73-1-3 " "

89-2-3 ' " "

5-1-3 " "

168-6-3 " "

153-5-3 " "

169-6-3 : " "

166-6-3 | a "

151-5-3 ' " "

10-1-53 " "

81-5-3 Destroyed in-depotting

100-6-3 " '

King Eleet'roni:cs KC80BW104K

70-1-4 Visible cracks and separation of element surface.
47-6-4 " "
22-1-4 Crazing of surface on both sides of element. All of the above

tend to indicate failure within the dielectric element.
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Scionics SCM30D104K

Failure analysis on the Scionics parts was very unsuccessful

because of the extreme difficulty in dissolving the encapsulation. By
the time the encapsulation was dissolved the internal element was also
delaminated and destroyed. Therefore, the following comments only
indicate the damage sustained in depotting.

96-6-5 Complete destruction of unit

45-4-5 "

94-4-5 "

44-4-5 "

166-4-5 "

42-4-5 "

91-4-5 "

160-2-5 Part ial destruction of unit - failure not visually obs;erved
93-4-5 ‘ " "

161-4-5 " "

163-4-5 oo : "

162-4-5 " _ "

92-4-5 " "

164-4-5 | " "

43-4-5 " "

158-2-5 " "

95-4-5 " "

EMC EK200R104K

2-1-6 Both leads separated from element - no apparent damage to element
46-6-6 S " |

36-2-6 " "

66-1-6 " "

43-4-6 . " "
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®
70-1-6 One lead detached from element - no other visible damage
19-1-6 " "
50-6-6 _ " "
20-1-6 " "
88-2-6 " "
42-4-6 " "
45-4-6 " "
3-1-6 " "
69-1-6 No apparent damage
86-2-6 "
26-3-6 "
23-1-6 "
~ Vitramon VL02BK103K V-LAM
The outer shell, which appears to be molded epoxy was dissolved

by Epoxystrip T-251-C Epoxy solvent. The active element appears to

| be covered by a dielectric gel type material under the outer sheil. This

material was removed by light mechanical stripping and the units examined. .
Since many of the units failed ""open' particular attention was given

the contacts. The contact for these units is a thin metallic saddle to which

the actual leads are welded. The comments listed below apply.

63-1-7 - Complete or partial separation of contact from active element -

no other apparent damage

81-5-7 " "

10-1-7 " "

29-3-7 " "

51-1-17 " "

71-1-7 - No apparent damage

65-1-17

27-3-7 o

70-1-7 "

72-1-7 "
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23-1-17 No apparent damage

78-3-7 "

69-1-7 "

60-1-7 "

 4-1-7 "

38-2-17 "

92-4-7 "

Vitramon VK30 BX104K

28-3-8 Contact separation by failure of solder
151-5-8 "

147-3-8 Contact separation by cracking of element

158-2-8 No apparent damage

147-3-8 : "

138-1-8 - "

68-1-8 "

" 44-4-38 "

35-5-8 "

45-4-8 "

5-1-8 ' "

42-4-8 "

36-2-8 _ "

60-1-8 "

27-3-8 "

Westcap B758BX104K

54-1-9 Delamination of element - probably due to depotting stresses
28-3-9 " : " ,
22-1-9 Fracture & delamination of element probably due to depotting stresses
36-2-9 " "

13-1-9 " "

6-1-9 . " o

126-1-9 " oo

30-3-9 ‘ " _ "

167-6-9 No apparent damage
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VISUAL AND MECHANICAL INSPECTION

The results of the Visual and Mechanical Inspection-are given
in the laboratory log book.

Sketches of all parts together with complete identification data
is given in the following pages.
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CAPACITOR PHYSICAL DIMMENSIONS

AND MARKS
NO. 1
COMPONENT TYPE: AEROVOX MC605104RK BLACK CASE
0.10 MFD., + 10 PERCENT, 50 WVDC. RADIAL LEADS
l Ny
<297 1 N L opk
T | :
>‘§ HI-Q FRONT - ) BACK
S50V | +10%
- : | —
> — . 025 :
~N —1- mets
o
bl |
NO. 2
COMPONENT TYPE: CHEM-ELECTRO RESEARCH CK2R104K  BLACK CASE
0.10 MFD., 10 PERCENT, 200 WVDC. RADIAL LEADS
| ™ .
l‘*'274'>’ | 095
T K No
& 200V FRONT - BACK
¥ | cer kg ||
_ ks -
e, 026
o
N “x
N |
. i_ ___‘LL L L E
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NO. 3

COMPONENT TYPE: GULTON CK16M104 K BLACK CASE

0.10 MFD., 10 PERCENT, 50 WVDC. RADIAL LEADS

No
33\ 4 /)755(’/17/ BACK
- 7 "
>l le— 025
~
N -1
j—_ —_—— u - L! =
NO. 4 -
COMPONENT TYPE: GULTON CNO5M105K BLACK CASE
1.0 MFD., 10 PERCENT, 100 WVDC. AXIAL LEADS
l :S |
i W
FRONT - R L0258
& K N7 {
¢ 100V : L J‘J
g4\ . |
BACK o \

/72,?/'/4/'/775 {

N
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No. 5

|
"1

NO. 6

: l
ZEL J b Ly
t
f

COMPONENT TYPE: KING ELECTRONICS, KC80BW104K

0.10 MFD., 20 PERCENT, 50 WVDC.

~

477

100

K/

N N

r

A

=
|

|

Q

[+ .

BLACK CASE
RADIAL LEADS

0.10 MFD., 10 PERCENT, 50 WVDC.

FRONT

BACK

o

N L r#g
| FRONT | BACK
20% ~
1
-, 025
T £
1
COMPONENT TYPE: SCIONICS -SCM30D104K BLACK CASE
AXIAL LEADS
.34 ——
_‘t__‘ 7 1 | ./Zé‘ +-025
D s —
1L A \ L |
%
.| mfd
SOV ¢
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NOo. 7

COMPONENT TYPE: ELECTRO MATERIALS CORP. EK200R104K BLACK CASE
0.10 MFD., 10 PERCENT, 200 wvDC. RADIAL LEADS

l N
Reidde ll\\ L0937

o .
Té_ EMC FRONT 10% BACK
N 3664 200V
T—_ T N

) —*——_—‘—.02‘

?% /
vy
o

NO. 8/

/ COMPONENT TYPE: VITRAMON VLO2BKLO3K, V-LAM RED TUBULAR CASE
/ 0.01 MFD., 10 PERCENT, 100 WvDC. AXIAL LEADS
j — | > ) % i
FRONT L¥0 > I' r Z !
/ | Y
; I I ] !
— =Y 470, 4 & — 1
J L .0/é
‘ . 098
BACK
/ ——
o= = /00 V. e :

9-59



NO. 9

COMPONENT TYPE: VITRAMON VK30BX104K

0.10 MFD.,

\\4

296
T-- = \ 77
. K
Sy Ll FRONT
TT 426
- t 1

24

] pe L 0,257

10 PERCENT, 50 WvVDC.

P

/ZGViveﬂS

N

75 WVDC.

B75
Q‘O
0%

75-vV

NO. 10
COMPONENT TYPE: WESTCAP B758BX104K
0.10 MFD., 10 PERCENT!,
l
e 4/77*-1 Ao
—_— ' , /50
1 WEST
: CAP
3 06733 FRONT
N 6428

-

RED CASE
RADIAL LEADS

BACK

WHITE CASE
RADIAL LEADS

BACK
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K

). & DESCRIPTION OF PARAMETER CHANGES WITH ENVIRON-
MENTAL AND LIFE TESTS

Parametric behavior of the parts is best illﬁstrated by
the computed statistics sheets (Appendix IM). These sheets are prepared
in accordance with JPL Specification 7 pP-2040- GEN-B. It should be
noted that Nc on these sheet's includes both catastrophic and parametric
failures by the definitions in previous paragraphs. Specific comments
relating to the various parts are listed below:
Aerovox MC605 104RK

Group I and II - Burn-In and Environmental Sequence

Parameters through the burn- in testing were relatively
stable. Capacitance and Insulation Resistance increased
slightly while Dissipation Factor decreased slighﬂy and
the values tend to group more closely as evidenced by the
tighter distribution at the end of the burn-in period.

All parts remained relatively stable throughbut the first
three environments although significant changes in the
mean values are apparent by observation of the 1! values.
After the Moisture Resistance test 16 units were classed
as parametric failures based upon low value of Insulation
' Resistance.
Groups I, Il and V - Life Test, 85°C - 50 volts
The population of units in this matrix cell exhibited an
increase (approximately 5%) in Capacitance through the
life test, appearing to stabilize at the 1000 hour readout
point. A definite increase in Dissipation Factor (approxi-
mately 25%) was also noted. Since these ’mcreases were
not accompanied by large changes in variance ratios the
entire population did in faet change. Negligible Insulation

Resistance degradation was observed.
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Life Test, 125°C - 50V

The parametric performance of this group was very similar
to that described above.

Life Test, 85°C - 100 V

This test gfoup did not experience the increase in capaci-
tance noted in the above 50 volt test groups. The Dissipation
Factor increase was present however, as well as a higher
degree ot Insulation Resistance fluctuation.

Life Test, 125°C - 100V

This group behaved similarly to Groups 1 and 2 above

with respect to Capacitance and Dissipation Factor.
Insulation Resistance fluctuation is similar to all of

the other groups.

Life Test, 85°C - 200V _
After exhibiting a decrease in Capacitance to 1000 hours
the mean Capacitance increased at the 2000 hour point.

Like all other groups, Dissipation Factor increased through-
out life. The value of Insulation Resistance, although
higher than previous groups, showed about the same
percent age variation in minimum value.

Life Test, 125°C - 200V

- This condition, which represents the most extreme stress

level produced a marked decrease in capacitance (10%) up
to 100 hours followed by an increase to the original value
at 2000 hours. The Dissipation Factor increased.
Insulation Resistance showed about a 50% decrease during
the Life Test. '

CK2R104K

CER

Groups I and II ~ ‘Burn-In and Environmental Sequence
CER units exhibited a slightly tighter initial parametric
grouping for Capacitance and Dissipation Factor than
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Aerovox although the minimum Insulation Resistance was
lower. The burn-in results indicate a significant change
in the means.

Disregarding failures, the parametric behavior of these
parts through the environmental seguence was quite stable
on all parameters.

Groups I, II and V - Life Test

In general, these parts exhibited excellent stability and
parametric grouping through the Life Tests. Capacitance
was extremely stable, except for the-highest stress levels,
where typically a slight decrease was noted. Also, some
increase, (generally less than 20%) in Dissipation Factor
was observed. The minimum value of Insulation Resistance
generally increased during life. However, it should be
noted that this minimum value represents that obtained on

surviving units rather than the entire population.

Gulton - CK16M104K

Groups I and II - Burn-In and Environmental Sequence

The behavior of the Gulton units is very similar to the

CER units in that the change in parameters was small and

the grouping was close through all of the environments

up to Moisture Resistance. Here some degradation in
Dissipation Factor and Insulation Resistance is apparent.
Groups I, II and V - Life Test _

Behavior of the parts during the Life Test was also extremely
stable. Degradation trends are not readily apparent at any

stress level.

Gulton - CNO5M105K

Groups I and II - Burn-In and Environmental Sequence
These units exhibit approximately the same percentage
spread in Capacitance as described for the above listed
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King

parts. However, the Dissipation Factor for these units is
somewhat higher averaging above 1% which undoubtedly is
representative of such a high capacitance - small size part.
An increase in capacitance was noted during burn-in
(approximately 3%). During the environmental sequence
the mean Capacitance increased further (1.9%). The mean
Dissipation Factor also increased approximately 15%. The
Insulation Resistance data shows a wide fluctuation duriné
the environments with particular degradation as evidenced
by failures following the Moisture Resistance Test.

Groups I, Il and V - Life Test

On the basis of the computed statistics the parametric
behavior of these parts was as stable as any parts in the
test. However, it should be noted that a high number of
both parametric and catastrophic failures were encountered
which do not contribute to the computed statistics, and

that the stability observed is for surviving parts.only.

- KC80BW104K

Groups I and II - Burn-In and Environmentaln Sequence'

These parts were as stable as any in the test throughout

the environmental sequence. Some degradation, particularly
in Dissipation Factor occurred as a result of the Moisture
Resistance Test.

Groups I, I and V - Life Test .

Parametric performance during the Life Test was very stable,
particularly in view of the fact that a very small number of
failures were encountered and thus, the drift of all parts

was represented.

Scionics - SCM30D104K

Groups I and II - Burn-In and Environmental Sequence

Burn-in appears to tighten the parametric spread on
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Dissipation Factor. This is possibly because of elimination
of four marginal units. Also, the mean Dissipation Factor
for these units is initially approximately three times as
high as other like parts in the test, indicating that a
different fabrication technique was used in manufacturing
the parts.

Degradation on all parameters was observed during the
environmental test. Moisture Resistance was particularly
damaging with 25 failures being encountered on Dissipation
Factor and 33 on Insulation Resistance. Degradation on
surviving units was also apparent in the "mean" of
Dissipation Factor measurements.

Groups I, II and V - Life Test

Because of the high number of failures and degradation
encountered vin the environments it was expected, and later
developed, that the Life Test performance would be poor.
It should be noted, however, that all of the failures in Life
Testing cannot be attributed to the effects of prior environ-
ments. Of 56 complete catastrophic failures in life, 15
were Group V parts, which had not been subjected to prior

environments.

EMC - EK200R104K

Groups I and II - Burn-In and Environmental Sequence
The EMC parts developed, on a comparative basis, a
high degree of failures both in Burn-In and through the
environments, however parane tric behavior of surviving-
units was relatively stable except at Moisture Resistance
where some spreading of Dissipation Factor was noted.
Groups I, I and V - Life Test

Parane tric behavior of these parts was stable during |

life for surviving parts. Although effects of brior
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environments are suspect, all complete catastrophic
failures cannot be attributed to them since five of the
15 complete failures during Life were from Group V
parts.

Vitramon VLO2BK103K V-LAM

Group I - Burn-In and Environmental Sequence
These units show a significant parametric shift at Burn-In
for both Capacitance and Dissipafion Factor.
In the environments a number of failures (16) were
encountered as a result of Vibration. Moisture Resistance
also produced 11 additional failures as well as producing
definite degradation effects upon Dissipation Factor.
Groups I, II and V - Life Test
Although a number of failures were encountered during
life, the parametric behavior of surviving units was
stable without degradation trends being apparent. While
it might be suspected that prior environments caused
Life Test problems nine of 17 complete catastrophic
failures were Group V parts which had not been exposed
to prior environments.

Vitramon VK30BX104K

Groups I and II - Burn-In and Environmental Sequence
Performance of these parts was stable through the test
series although some degradation in Dissipation Factor
can be: attributed to the Moisture Resistance Test.
Groups I, II and V - Life Test

The Life Test performance of these units, while better
than average, appears to be different than most of the
other parts in the test as almost all of the failures were
truly catastrophic rather than parametric and appear to

occur almost randomly. Of interest is the fact that no
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failures occurred in the highest stressed cell of the
Life Test Matrix.
Westcap - B758BX104K

Groups I and I - Burn-In and Environmental Sequence

Initially the mean value of capacitance for these units was
89. 3 nanofarads rather than the 100 nanofarads inplicit in
the specification of 100 nf +10%. Whether this low value
was because of the manufacturer's selection technique or
a basic instability in the devices is open to qﬁestion,
particularly in view of subsequent performance.
After Burn-In 42 of 50 units dropped below the lower limit.
No failures were noted, however. As the units passed
through the environments no marked changes were noted
until the Post Thermal Shock measurement where 13
of the parts failed on Dissipation Factor. The effects
of Moisture Resistance were even more severe with 59
parts failing the Capacitance Test and 91 failing on
Dissipation Factor. Review of the data for individual
parts indicates little if any correlation to prior readings.
Also of interest is the fact that only 25 parts failed the
Insulation Resistance Test.
Groups I, IT and V - Life Test
In view of the instability of the components during
environmental testing, it would be expected that Life
Testing would produce an extremely large number of
failures. Actually, a very small number of additional
failures (6 catastrophic) were produced during the Life
Test. Although the statistical treatment does not include
. parametric failures, these parametric failures remained
on test for the entire life test period and thus could be

expected to perform in a normal circuit application.
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SUMMARY

Extreme differences in the parametric behavior of the various
types of units through the test series was not observed. The Moisture
Resistance test appeared to have more effect than any other exposure
and degradation of all units occurred in one degree or another. It is
also apparent that the effects of Moisture Resistance are less severe
on the parts where monolithic internal construction is used.

The effects of life testing are best judged on the basis of actual
~ failures rather than parametric shifts, since, as will be shown subse-
quently, parameter shift and the results of life test performance do

not correlate well for this test.

10-8



XI. RELIABILITY ESTIMATES AND COMPARISONS

In the computed statistics sheets the number of catastrophic

failures (Nc) includes both complete catastrophic failures (open or
short) and parametric failures as previously defined. While such a
definition is comparative in the sense that all units are subjected to
the same criteria of failure, this definition does not completely define
a failed part. Instead, in the context of this test, it defines a failed
parameter.

Furthermore, the removal of parametric failui'es prior to com-
putation of statistics leads to 'filtered' data when appreciable numbers
of failures occur. Therefore, comparisons on the basis of parametric
behavior are extremely difficult to develop, although parametric
behavior does illustrate possible weaknesses in the parts.

Since parts were tested to the completion of the test or destruction,
whichever happened first, (i.e., parametric failures were not removed
from the tests), and since examination of data on the parts shows in
many cases that the parameters of the part stabilize after becoming a
parametric failure, it would appear logical to offer reliability comparisons
on the basis of catastrophic failures alone. This approach is further
justified by the fact that in five of the six Life Test Matrix cells the
maximum sample size is 15 parts which can at best (0 failures) define
a failure rate of 0.78%/1000 hours at a confidence level of 90%.

Figure 4 has been prepared on the basis of complete catastrophic
failures, i.e., parts removed from the test for all causes except leads
broken in handling. In this chart parts are ranked by number of Life
Test Failures as well as number of Total Failures. The correlation
between Life Failures and Total Failures can be considered to be perfect.
Life and Environment do not correlate as well except for the ‘extremes
in ranking. ]

Figure 5 presents calculated failure rate at 90%, 60% and 50%

confidence levels for all matrix cells together with a combined
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figure for each part. The ranking of the data gives the same results
as Figure 4. "

It is obvious from the above data that the Aerovox pai'ts
demonstrated superior performance in this test. The test does not show,
how ever, what failure rate might ultimately be achieved by Aerovox
since no failures were encountered and the failure rate demonstrated is
merely statistical based upon unit hours without failure.

In addition to the foregoing data, which gives the reliability
results actually achieved in the test, one of the goals of this program
was to determine the effects of the Screen Burn-In upon reliability,
particularly as to whether application of a Screen Test might result in
substantially lower failure rates both by "'weed out" and prediction.

Groupl parts only were subjected to a Screen Burn-In per JPL
ZPP-2073-0101D, therefore, one approach to the effectiveness of
screening would be to calculaté failure rates for Groups I, Il and V
séparately with Group I screening failures removed. Such a procedure
poses a problem, however, because the resultant sample sizes are too
sma 11 for significant results to be achieved. Since the basic Group I
sample size is small (50 parts) another approach which can be applied
is to individually determine the fate of screening failures through the
course of the test, and determine if, in fact, the screening test was
effective in failure prediction.

Since JPL ZPP-2073-0101D is designed both é.s an acceptance
document and a screening document; and is written for a specific

capacitor type (Aerovox HMC 80) only the parts of the specification
- concerning percentage'change were employed as screening criteria.
‘These are contained in paragraph f, (2) - the capacitance change shall
be less than iS%, and in paragraph f, (3) - the change in dissipation
factor shall be less than 30%.

Using these end points as definitions, Figure 6 wés developed. .
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SCREENING SUMMARY

Total
Total Failures Screening Subsequent Failures
Failures to Removed Failures Failures of From
Screening From Into Screening Parts
Spec Test Test Failures Screened
Aerovox
MC605104RK 13 0 13 0 0
CER .
CK2R104K 4 2 2 1 23
Gulton :
CK16M104K 2 0 2 0 1
Gulton -
CNO5M105K 3 2 1 1 12
King
KC80BW104K 2 1 1 1 1
Scionics
SCM30D104K 5 2 . -3 1 - 32
EMC
EK200R104K 11 9 2
Vitramon 16 0 16
VLO2BK103K V-LAM
Vitramon
VK30BX104K 3 0 - 3 1 8
~Westcap
B758BX104K 5 0 5 0 _ 6
. Total all mfgs. 64 16 48 11 100
Total Top:
5 mfgs.
#1, 3, 5, 9, 10 25 1 24 2 16
Total Low
5 mfgs. 39 14 25 , 9 84
Figure 6
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Figure 6 is a listing of manufacturers together with various -
specified failures. The first failure column represents the number of
screening failures at the end of the screening test. Column 2 presents
the failures removed from the test at or before this data point for being
complete catastrophic failures. Column 3 is the difference between
6olumns 1 and'2 and represents the number of screening failures which
were subjected to the remainder of the tests. Column 4 presents screening
failures that did, in fact, become catastrophic failures. Column 5
presents the total number of catastrophic failures from previously
screened Group I parts which had to be removed from the test.

Figure 6 shows that the scréening prediction was true only for
the King part s wherein one failure was predicted and this part did, in
fact, fail. The results are somewhat spotty for the other .
parts in the test. The data does indicate, however, that the screening
test predicts, as indicated by the totals, approximately the same number
of failures regardless of subsequent part performance, or, as discussed
in the foregoing paragraphs, a similar degree of parametric stability
for parts offering different degrees of reliability.

This screening test therefore tends to predict a higher failure
rate than actually observéd for high reliability parts and lower than
actually observed for low reliability parts. This fact alone is not too
important if the scréening test does, in fact, eliminate a high percentage
of potential failures. Actually, inthis respect, the screening is not
too effective. For example in the case of the highest rated parts only
two of 16 failures (12. 1%) were removed and for the lower ranked parts
nine of 84 (10. 7%) were removed. The overall figure is 11 from a total
of 100 (9.1%),. If this true failure rate were known in advance (=220%),
a randon; selection could provide better results.

' Obviously, these screening criteria are not definitive for ceramic
capacitors whiéh inherently exhibit a high degree of parametric instability

compared to most passive electrical components. It appears that in
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the relationship between changes in parameter and reliability, Insulation
Resistance changes might offer the most sensitivity follo;;ved by Dissi-
pation Factor and Capactiance, respectively. Current techniques for
measuring these parameters, such as the Insulation Resistance procedure

used in this test, do not offer sufficient definition to offer a solution.
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XII, CONCLUSIONS
This test shows without doubt that there is a wide variation in

the reliability of ceramic capacitors offered by various manufacturers.
Moreover, it shows that differences in reliability exist for a given
manufacturer depending upon the specific fabrication techniques used.

- In a general sense, capacitors fabricated from ""monolithic"
block elements show a higher degree of reliability and stability than
""stacked'' units. This is particularly true where resistance to moisture
is concerned.

The test also illustrates that mechanical fabrication techniques
can affect reliability to a marked degree, particularly where weak
electrical contacts are involved as was the case with two of the
manufacturers.

Results of this test also illustrate that no correlation exists
between manufacturer's rated voltage and reliability. Parts bearing
a higher voltage rating did not perform as well as lower voltage parts.
In fact, the parts exhibiting the best performance were rated at only
fifty volts. _

The test does not appear to offer a solution to the question of
effectiveness of a "'screen' test or "burn-in'" and its effect on reliability
prediction. In this regard, however, it is not known to what extent
parts wefe subjected to pre-treatment before being shipped from the

’reSpective manufacturers.

While this test shows the relative differences in manufacturers
in an absolute sense, insufficient data was generated to provide quanti-
tative reliability data for the higher ranking manufacturers. In the case
of the Aerovox components, where no real failures developed, it would
appear that a test of approximately 10 times this size under more gevere

stress conditions might be necessary to produce the desired results.
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APPENDIX III
COMPUTED STATISTICS SHEETS
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS -~ CK2R104K

Parameter: - Insulation Leakage GROUPS: IthruV

Min. (K megohms) No Nc
' Initial Measurement
3. 774 ‘ 170 | 0




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - MC605104RK

Parameter: Insulation Leakage GROUPS: IthruV -

Min. (K megohms) No Nc.

Initial Measurement
16.667 170 0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage

GROUPS: IthruV

Min. (K megohms) No Nc
Initial Measurement
38.462 170 0



|

|

| COMPUTED STATISTIC SHEET

| JPL TEST PROCEDURE NUMBER 152. 20-02
: GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage GROUPS: IthruV

! Min. (K megohms) No Nc
' Initial Measurement
1.111 170 0




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
KING ELECTRIC CAPACITORS - KC80BW104K

Parameter: Insulation Leakage GROUPS: IthruV

Min. (K megohms) No Nc
Initial Measurement

5.878 170 -0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
SCIONICS CAPACITORS - SCM30D104K

1

Parameter: Insulation Leakage GROUPS: IthruV

|

‘! Min. (K megohms) No Nc
In_itial Measurement

20. 000 170 : 0




| COMPUTED STATISTIC SHEET
| JPL TEST PROCEDURE NUMBER 152, 20-02
| EMC CAPACITORS - EK200R104K

| Parameter: Insulation Leakage GROUPS: IthruV

Min. (K megohmns) No Nc
_ Initial Measurement
90. 909 168 2




. COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL0O2BK103K V-LAM

Parameter: Insulation Leakage GROUPS: IthruVv
Min. (K megohms) No ‘ Nec

. Initial Measurement
1_6. 111 168 2




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage

Min. (K megohms)

No

GROUPS: IthruV

Nc

4. 165

Initial Measurement
170



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758Bx104K

Parameter: Insulation Leakage GROUPS I thru V

Min. (K megohms) No Nc
Initial Measurement ’
3.261 » 170 0
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| COMPUTED STATISTIC SHEET
| JPL TEST PROCEDURE NUMBER 152. 20-02
\ AEROVOX CAPACITORS'- NC605104RK

"Parameter: Insulation Leakage ‘ GROUP: I Only
Min. (K megohms) No Nc
, | - Initial Measurement
55. 556 50 0

Post Burn-In Measurement

90. 910 50 0




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage GROUP: I Only
Min. (K megohms) No Nc

- Initial Measurement
50, 000 50 - " 0

. Post Burn-In Measurement
45, 455 48 2



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage GROUP: I Only

Min. (K megohms) No Nc
Initial Measurement
62.500 50 0
_ Post Burn-In Measurement
50. 000 ' 50 0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 02-20

GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage GROUP: I Only
Min. (K megohns) No ' Nc

| Initial Measurement
1.111 50 ' 0

. Post Burn-In Measurement
0.1493 47 ‘ 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
KING ELECTRIC CAPACITORS - KC80BW104K

Parameter: Insulation Leakage GROUP: I Only
Min. (K megohms) No Nc
' Initial Measurement

14.706 50 ' 0
S Post Burn-In Measurement
0.1515 ' 495 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage - GROUP: 1 Only
Min. (K megohms) No Nc
Initial Measurement
25. 000 50 0
Post Burn-In Measurement
5.9001 47 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage GROUP: I Only
Min. (K megohms) No Nc

Initial Measurement
20. 000 48 2

Post Burn-In Measurement

90. 909 48 ' 2



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMB ER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage GROUP: I Only
Min. (K megohms) No Nc

Initial Measurement
100. 000 50 0

Post Burn-In Measurement
18 49 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage GROUP: I Only

Min. (K megohms) No " Nc

Ini'tial Measurement
4,165 50 0
' Post Burn-In Measurement
T.143 417 3



- COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage GROUP: I Only

Min. (K megohms) No Nc

Initial Measurement
5. OOO 50 0

A Post Burn-In Measurement
7.813 50 0
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02

AEROVOX CAPACITORS - NC605104RK

Parameter: Insulation Leakage GROUPS: I andII
Min. (K megohms) No. Nc

Initial Measurement
16.687 100 0

Post Vibration Measurement
62.500 100 0

Post Mechanical Shock Measurement
55.555 100 0

Post Thermal Shock Measurement
31. 250 100 0

Post Moisture Resistance Measurement
0.3571 84 16

|
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?r;’ COMPUTED STATISTIC SHEET
- JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage GROUPS: Iand I
Min. (K megohms) No Nc
Initial Measurement
3.714 98 2
T Past Vibration Measurement .
4187 - 8 2 2

i he | Post Mechanicai Shock Mensurment
8,452 B 88 2
o o Post Thermal Shock Measurement
7,143 S 89 1
' | _ Post Moisture Resistageuehsurement
2.667 A 87 18




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage GROUPS: IandII
Min. (Kmegohms) No Nc
‘ Initial Measurement
50. 000 - - 100 0
| v Post Vibration Measurement
45, 455 . 99 1
Post Mechanical Shock Measurement

-~ 52,682 | 100 0

. Post Thermal Shock Measurement
41.687 97 3
Post Moisture Resistance Measurement
1.867 - . 82 18



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CNO5SM105K

Parameter: Insulation Leakage GROUPS: Iand II
Min. K megohms) No Nc
' . Initial Measurement
0.1463 . : 97 3
- - Post Vibration Measurement
0. 8250 95 5
Post Mechanical Shock Measurement
0.0711 o1 . 3 '
Post Thermal Shock Measurement
0. 2083 - . 95 - 5

Post Moisture Resistance Measurement
0.1177 ‘ 72 28 '



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
KING ELECTRIC CAPACITORS - KC80BW104K

Parameter: Insulation Leakage GROUPS: IandII
Min. (K megohms) No Nc
. Initial Measurement
0.1515 99 1
: Past Vibration Measurement

0. 1389 | 99 | 1

Post Mechanical Shock Measurement
0.1613 99 1

Post Thermal Shock Measurement
1.923 : 98 2

Post Moisture Resistance Measurement
2. 778 ' 97 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage | GROUPS: Iand II
Min. (K megohms) No Nc
. Initial Measurement |
9. 091 A 97 3
L i A Post Vibration Measurement
10. 204 96 ‘ 4
Post Mechanical Shock Measurement
12.500 96 4
Post Thermal Shock Measurement
0. 0555 : ' 94 6

Post Moisture Resistance Measurement
0. 4546 | . 61 | 39



. . COMPUTED STATISTIC SHEET \~\
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K
Parameter: Insulation Leakage GROUPS: Iand II
Min. (K megohms) - No ‘ Nc
. Initial Measurement
64.516 97 . 3
Post Vibration Measurement
44, 444 | 97 3
Post Mechanical Shock Measurement
15, 385 | 99 1
| Post Thermal Shock Measurement
80. 000 ' 84 16

Post Moisture Resistance Measuremént
2.105 } 74 26




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage GROUPS: Iand I
‘ Min. (K megohms) No Nc
; - _ . Initial Measurement.
| 16.129 - 08 2

- | o Post Vibration Measurement
14.108 - 94 6
Post Mechanical Shock Measurement
19. 231 94 6
) Post Thermal Shock Measurement

20. 833 85 15
| Post Moisture Resistance Measurement
12.500 84 16




COMPUTED STATISTIC SHEET

JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage GROUPS: IandII
‘Min. (K megohms)- No ' Nc
‘ , Initial Measurement
6.667 , 160 (]
f’ost Vibration Measurement
0.0131 97 3
Post Mechanical Shock Measurement
2.081 97 ‘ 3 \
Post Thermal Shock Measurement
1.852 97 _ 3

Poét Mositure Resistance Measurement
1.7886 97 -3




®

COMPUTED STATISTIC SHEET :
JPL TEST PROCEDURE NUMBER 152. 20-02
- WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage GROUPS: Iand II
Min, (K megohms) No . Nc
. _ Initial Measurement
7.813 - | 100 | 0
o | : Post Vibration Mepsurement
0. 750 | - 88 ~ 2
Post Mechanical Shock Measurement
8. 250 | : D8 2 |
Post Thermal Shock Measurement
2.500 ~ 98 o 2
' o Post Moisture Resistance Measurement
0.1363 75 25
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - NC605104RK

Parameter: Insulation Leakage Group: Life - 1
| 50V 85°C
Min. (K megohms) No. Nc
_ Initial Measurement

0. 357 : 67 8

168 Hour Measurement
25.641 67 ‘ _ 8

' 500 Hour Measurement

27.778 67 8

1000 Hour Measurement
23.810 67 8

2000 Hour Measurement
21.1739 : 617 8



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage Group: Life - 1
| 50V 85°C
Min. (K megohms) No Nc
Initial Measurement
1. 904 70 5
168 Hour Measurement \
111.111 68 i
500 Hour Measurement
37.037 67 7
1000 Hour Measurement
51. 282 64 9

2000 Hour Measurement
95. 238 57 15



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMB ER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage Group:
Min. (K megohms) - No Ne
Initial Measurement ’
0.192 68 A 7
168 Hour Measurement
62.500 63 12
500 Hour Measurement
45. 455 63 12
1000 Hour Measurement
27.718 63 12

2000 Hour Measurement
33.333 63 12

Life - 1
50V 85°C




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage | Group: Life - 1
50V 85°C
Min. (K megohms). No Nc
Initial Measurement
0.011 67 6
‘ 168 Hour Measurement
0.500 81 14
500 Hour Measurement
5.263 ' 81 14
' i 1000 Hour Measurement
2.381 80 14

2000 Hour Measurement
2.564 58 17



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152-20-02
KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: ~ Insulation Leakage Group: Life - 1
50V 85°C
Min (K megohms) No | ' Nc
Initial Measunement
0. 556 73 2
, - 168 Hour Measurement
28. 169 - 2 2
500 Hour Measurement
28, 318 73 2
1000 Hour Measurement
23. 810 _ 73 2

2000 Hour Measurement
11. 905 72 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulatiqn Leakage Group: | Life-1
| 50V 85°C

Min. (K megohms) _ No Nc

Initial Measurement
0.045 : 46 22

168 Hour Measurement
15.628 \ 37 38

500 Hour Measurement
23. 810 34 41

) 1000 Hour Measurement

10.638 34 41

) 2000 Hour Measurement
7.813 33 42




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage Group: Life-1
| 50V 85°C
Min. (K megohms) No Nc
Initial Measurement
0. 455 61 14
168 Hour Measurement
10.526 61 14
500 Hour Measurement
1.818 61 14
1000 Hour Measurement
1.538 55 15
2000 Hour Measurement
55 20

5. 000



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage Group: Life-1
| | 50V85°C
Min (K megohms) No. Nc
Initial Measurement
1. 250 69 6
_ 168 Hour Measurement

83. 33 ) 69 8

500 Hour Measurement
68. 9566 - 69 6

1000 Hour Measurement
86. 957 : 57 - 6

2000 Hour Measurement
12.195 . ' 56 v 19



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage Group: Life-1
50v 85°C
Min. (K megohms) No Nc
Initial Measurement
0.179 74 1
168 Hour Measurement
0.071 72 ’ 3. u
500 Hour Measurement
3.125 72 ) : 3
1000 Hour Measurement
11,563 70 5

_ 2000 Hour Measurement
2.083 69 6




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage . Group: Life-1
50V 85°C
Min. (K megohms) | No Nc
| Initial Measurement

0.014 63 12

168 Hour Measurement
0. 227 60 15

500 Hour Measurement
0. 1583 - 80 15

| 1000 Heur Measurement

0.153 60 15

2000 Hour Measurement
1.071 59 18



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - NC605104RK

Parameter: Insulation Leakage Group: Life-2
| | 50V 125°C
Min. (K megohms) No Nc
| Initial Measurement

0. 455 | 14 1

168 Hour Measurement
35.714 \ 14 1

500 Hour Measurement
27.7178 14 1

' 1000 Hour Measurement

20.000 - 14 : 1

2000 Hour Measurement
22. 727 14 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation 'Leakage Group: Life-2
B 50V 125°C
Min. (K megohms) No Nc
Initial Measurement
0.182 15 0
' 168 Hour Measurement
0.044 - 15 0
; 500 Hour Measurement
0.056 . 15 0
| 1000 Hour Measurement
200. 000 13 0
2000 Hour Measurement
52.632 12 3




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage Group: Life-2
50V 125°C

Min. (K megohms) No Nc

Initial Measurement
0.847 13 0

| ‘ 168 Hour Measurement
56. 818 12 2
‘ 5‘00 Hour Measurement .

40. 600 12 3

1000 Hour Measurement
32.895 | 12 3

2000 Hour Measurement
35.714 11 4



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
' GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage Group: Life-2
50V 125°C
Min. (K me gohms) No _ | Nc
Initial Measurement
0.333 14 - 1
168 Hour Measurement
0.179 12 3
500 Hour Measurement

0. 357 11 A ' 4
' 1000 Hour Measurement

0.213 10 .4
2000 Hour Measurement

1. 250 ‘ 10 : 5



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152-20. 02

KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: Insulation Leakage Group:' Life-2
| 50V 125°C

Min. (K megohms) No Nc

Initial Measurement
3.333 15 : ‘ 0

168 Hour Measurement
2.000 . 15 0

: 500 Hour Measurement

2.851 15 0

1000 -Hour Measurement
3.846 ‘ 15 0

- 2000 Hour Measurement.
2.500 | 15 0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage ' Group: Life-2
| | 50V 125°C
Min. (K megohms) No Nc
Initial Measurement
0.172 \ 13 2
- 168 Hour Measurement
0.071 13 2
500 Hour Measurement
0. 385 ‘ 10 . 5
1000 Hour Measurement
2.174 8 7

2000 Hour Measurement
18.519 2 . 13

3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage Group: Life-2
| 50V 125°C

Min. (K megohms) No Nc

Initial Measurement
6.452 12 3

168 Hour Measurement
3.226 12 3

500 Hour Measurement
0.143 12 3

1000 Hour Measurement
0. 049 11 3

2000 Hour Measurement
8.667 10 | 5



COMPUTED STATISTIC SHEET
JPL TEST PROC EDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage Group: Life-2
50V 125°C
Min. (K me gohms) No Nc
Initial Measurement
17.857 14 1
168 Hour Measurement
333, 333 13 1
500 Hour Measure;nent
- 370. 370 13 2
1000 Hour Measurement
270. 270 ' 12 .2

_ 2000 Hour Measurer-nentA
185. 185 12 3




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage Group: Life-2
50V 125°C
Min. (K megohms) No Nc
. Initial Measurement

10. 417 14 1

168 Hour Measurement
1.563 14 ' 1
‘ 500 Hour Measurement
0. 385 14 | 1

' 1000 Hour Measurement

0,039 14 1

2000 Hour Measurement
8. 929 13 , 2



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage Grbup: Life-2
| 50V 125°C

Min. (K megohms) ~ Np Nc
Initial Measurement

0.042 | 10 5

A ’ 168 Hour Measurenent

6. 250 10 5 \
500 Hour Measurement

4,167 10 5

1000 Hour Measurement
10

' 2000 Hour Measurement
6. 250 ' 10 5

(33
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - NC605104RK

Parameter: Insulation Leakage Group: Life-3
100v 85°C
Min. (K megohms) No ' Nc
' Initial Measurement
4,545 14 1
168 Hour Measurement
43. 478 14 1 . )
500 Hour Measurement
33.333 : 14 o 1
1000 Hour Measurement
45. 455 14 ‘ 1

2000 Hour Measurement
29. 412 14 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage Group: Life-3

100v 85°C
Min. (K megohms) No Nc
4 Initial Measurement
0.267 13 2
' ' . ' 168 Hour Measurement
22.727 13 ‘ 2
- 500 Hour Measurement
0. 200 . - 18 -2
| 1000 Hour Measurement
8.333 ) 12 2
2000 Hour Measurement

9.091 11 4



COMPUTED STATISTIC SHEET _
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage Group: Life-3

100v 85°C
" Min. K(megohms) No Nc

Initial Measurement

0. 208 13 2
‘ 168 Hour Measurement

89. 286 13 2

500 Hour Measurement
58. 824 13 2 -

1000 Hour Measurement
67.568 | 13 2

2000 Hour Measurement
5.263 13 2




COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage Group: Life - 3
| 100v 85°C
Min. K(megohms) No Nc

Initial Measurement
0.026 ' 12 .3

168 Hour Measurement
0. 400 ‘ 10 3 5

. . 500 Hour Measurement

0.625 10 5

1000 Hour Measurement
2. 381 9 | .

2000 Hour Measurement
2. 500 0 6



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: Insulation Leakage | Group: Life-3
| | 100V 85°C

Min. (K. megohms) No Nc¢

Initial Measurement
2.632 15 0

168 Hour Measurement
47.619 15 0

500 Hour Measurement
86. 957 15 0

| 1000 Hour Measurement

62.500 15 0

2000 Hour Measurement
33. 333 15 0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage Group: Life-3 .
100v 85°C
Min. (K megohms) No ' Nc
Initial Measurement
0,056 13 2
168 Hour Measurement - '
0.031 11 4
500 Hour Measurement
0. 100 - 11 ' 4
' 1000 Hour Measurement
0.139 | . 9 6

2000 Hour Measurement
0. 357 6 ' 9
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage Group: Life-3
| 100V 85°C

Min. (K megohms) No Nc

Initial Measurement
0. 435 13 ‘ 2

168 Hour Measurement
125. 000 13 2

500 Hour Measurement
6.061 13 2

1000 Houi' Measurement
2. 353 12 ) ‘ 2

2000 Hour Measurement
4. 167 4 12 . 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage Group: Life-3
| 100V 85°C
Min (K megohms) No : Nc
_ ' Initial Measurement
2. 000 | 12 3
168 Hour Measurement

500. 000 12 | 3

| - 500 Hour Measurement
166.667 12 3

) 1000 Hour Measurene nt

666.667 S § | | 3

2000 Hour Measurement
19. 231 : 11 4



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage Group: Life-3
100V 85°C
Min. (K megohms) No : Nc
_ , Initial Measurement
0. 042 15 0
168 Hour Measurement

13.158 13 2

| 500 Hour Measurement
2.632 13 2

) 1000 Hour Measurement

8.621 - o 13 | 2

2000 Hour Measurement
8.197 . 12 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: . Insulation Leakage _ Group: Life-3

|

|

100v 85°C
Min. (K megohms) No. Nc
' . Initial Measurement
15. 306 10 5
! 168 Hour Measurement |
0.020 9 6
» 500 Hour Measurement
1.531 ‘ 9 . 6
1000 Hour Measurement
0.625 9 6
2000 Hour Measurement
2.083 9 6



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - NC805104RK

Parameter: Insulation Leakage Group: Life-4
| 100V 125°C

Min. (K megohms) - No Nc

Initial Measurement
62.500 11 4

168 Hour Measurement
55. 556 11 -4

- 500 Hour Measurement

45. 455 . 11 : 4

1000 Hour Measurement
66.667 11 4

2000 Hour Measurement
20. 000 11 ' 4



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage Group: Life-4
| 100v 125°C
Min. (K megohms) No Nc
Initial Measurement
10.526 13 | 2
' 168 Hour Measureme nt
125. 000 12, 2
| 500 Hour Measurement
55. 556 12 3
| 1000 Hour Measurement
270. 270 12 . 3

2000 Hour Measurement
200. 000 , 10 5



COMPUTED STAISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter: Insulation Leakage Group: " Life-4

100v 125°C

Min. (K megohms) No ' Nc

Initial Measurement
1.724 14 1

A 168 Hour Measurement

69. 444 | . 14 1

500 Hour Measurement
86. 207 14 1

1000 Hour Mea sirement
17. 857 14 1

13.158 14 o 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage - Group: Life-4
100V 125°C
Min. (K me gohms) | .No Nc
’ Initial Measurement

Lure : . 12 3

168 Hour Measurement
0.067 11 4

500 Hour Measurement
0,017 e 4

1000 Hour Measurement
2. 857 ' 10 5

2000 Hour Measurement

3.333 ‘ 10 5



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: Insulation Leakage Group: Life-4
100V 125°C

Min. Kmegohms) No Nec
Initial Measurement

1.031 ' 15 0
168 Hour Measurement

13.514 ' 15 0

A ' 500 Hour Measurmenet

10. 101 14 1 .
1000 Hour Measurement

8.333 14 1

2000 Hour Measurement
4,167 7 1

(7% ]
N



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage Group: Life-4
| 100V 125°C

Min. ( megohms) No Nc

Initial Measurement
0. 083 11 . 4

168 Hour Measurenent !
4.545 8 6

| . 500 Hour Measurement

21.739 2 13

1000 Hour Measurement

0 ' 15

2000 Hour Measurement
0 | 15

P



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage Group: Life-4
100v 125°C

Min. (K megohms) No Ne

Initial Measurement
1.818 11 ‘ 4

168 Hour Measurement
166,667 ‘ 11 . ' 4

500 Hour Measurement
133. 333 . ' 11 , 4

' 1000 Hour Measurement

476.190 10 5

. 2000 Hour Measurement
142. 857 10 _ 5



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage Group:
Min. (K megohms) No ' Nc

Initial Measurement
153. 846 14 1

. _ 168 Hour Measurement
454,545 13 1
' 500 Hour Measurement

277.7178 13 : 1

1000 Hour Measurement

156. 250 ) 12 , 1
' 2000 Hour Measurement
17.857 12 3

Life-4
100v 125°Cc
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage . Group: . Life-4
) 100V 125°C
Min. (K ne gohms) No Nc
| Initial Measurement.
0.333 | ' 15 0
168 Hour Measurement

5.882 13 2

‘ 500 Hour Measurement
2. 273 12 2

1000 Hour Measurement

14. 286 12 3

‘ 2000 Hour Measurement
9. 804 - 12 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage - Group: Life-4
100v 125°C
Min. Kmegohms) No Nc
[Initial Measurement
0.031 " 13 1
4 168 Hour Measurement
9.375 13 2
500 Hour Measurement
8.721 13 2
1000 Hour Measurement
'8.929 13 : 2
2000 Hbu; Measurement

8. 333 | 13 2



- COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
AEROVOX CAPACITORS - NC605104RK

Parameter: Insulation Leakage ' Group: Life-5
200v 85°C
Min. (K megohms) No Nc
Initial Measurerhent
14. 286 14 1
| . 168 Hour Measurement
172. 414 ' 14 1
500 Hour Measurement
185. 185 . 14 1
1000 Hour Measurement
89. 286 14 , 1
2000 Hour Measurement

73.529 14 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage Group: Life-5
' 200V 85°C
Min. (K megohms) No : Nc
Initial Measurement
0. 444 : 13 2
168 Hour Measurement
1.818 13 _ 2
500 Hour Measurement
1.818 13 - ! 2
1000 Hour Measurement

243. 902 . 10 2

2000 Hour Measurement
370.370 9 6



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK 16M104K-

Parameter: Insulation Leakage Group: Life-5
200V 85°C
Min. (K megohms) No Nc
' Initial Measurement
0.500 12 3
‘ 168 Hour Measurement
1.429 : 11 4
500 Hour Measurement
0.808 11 4
1000 Hour Measurement
0.056 | 11 ‘ 4

2000 Hour Measurement
54. 348 - 10 : 5



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CNO5M105K

Parameter: Insulation Leakage Group: - Life-5
| 200V 85°C
Min. (K megohms) No Nc
Initial Measurement
0. 042 14 1
168 Hour Measurement |
0. 909 A 11 3
) ! 500 Hour Measurement
0.033 10 : 4
1000 Hour Measurene nt
0.015 - 9 | 6

2000 Hour Measurement
0. 233 8 7



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: Insulation Leakage Group: Life-5

200V 85°C
Min. (K megohms) No Nc
_ Initial Measurement '
0. 244 15 0
168 Hour Measurement
0.250° 15 0
500 Hour Measurement
0.558 15 : 0
- 1000 Hdur Measurement
0. 192 15 0

2000 Hour Measurement
1. 786. 15

(]



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPACITORS - SCM30D104K

Parameter: Insulation Leakage . Group: Life-5
| 200V 85°C

Min. (K megohms) No , Nc¢

Initial Measurement
0.114 15 0
: | 168 Hour Measurement
35. 714 9 5

500 Hour Measurement
18.519 8 7

1000 Hour Measurement

18.519 - 5 10
' 2000 Hour Measurement

11. 905 2 13



)
COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K
Parameter: Insulation Leakage Group: Life-5
500V 85°C
Min. (K megohms) No Nc
’ | Initial Measurement
0.211 15 : 0
168 Hour Measurement
181. 818 14 1
500 Hour Measurement
111,111 14 _ 1
1000 Hour Measurement
152.846 ‘ 12 1

142. 857 12 3
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COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage Group:

Life-5
200 v 85°C
Min. (K megohms) No _ Nc
} Initial Measurement
52.632 14 1
168 Hour Measurement
333. 333 14 1
1500 Hour Measureme nt
400, 000 14 1
i 1000 Hour Measurement
294.118 - o 14 1

185. 185 : 14 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage Group: Life-5
200V 85°C
Min. (K megohms) No Nc
Initial Measurement
1. 250 15 0
| 168 Hour Measurement
2.083 14 0
: ' 500 Hour Measurement
2. 381 14 1
1000 Hour Measurement .
23. 809 13 | 2

2000 Hour Measurement
"23. 810 13 2



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage Group: Life-6
200V 85°C
Min. (K megohms) No _ Nec
' Initial Measurement
0.030 15 . 0
168 Hour Measurement
3.261 | 15 0
500 Hour Measurement
2.778 ‘ 14 1
| 1000 Hour Measurement
1.042 14 1

2000 Hour Measurement
" 1.074 . _ 12 \ 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
AEROVOX CAPACITORS - NC605104RK

.Parameter: - Insulation Leakage Group: Life-6
200V 125°C

Min. (K megohms) No Nc

| Initial Measurement
0.714 14 I

' 168 Hour Measurement

50. 000 14 1

' 500 Hour Measurement
41.667 14 1

1000 Hour Measurement

41.667 14 1

2000 Hour Measurement
20. 833 14 1



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
CHEM-ELECTRO RESEARCH CAPACITORS - CK2R104K

Parameter: Insulation Leakage Group: Life-6
| 200V 125°C
Min. (K me gohms) No Nc¢
Initial Measurement
20. 833 13 2
_ | 168 Hour Measurement
100. 000 12 3
- 500 Hour Measurement
153. 846 12 3
1000 Hour Measurement
263. 158 12 3

2000 Hour Measurefnent
250. 000 12 3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
GULTON CAPACITORS - CK16M104K

Parameter:. Insulation Leakage Group: Life-6
200V 125°C
Min. (K megohms) No Nc
Initial Measurement
0.610 v 12 -3
' 168 Hour Measurement

66.667 12 | 3

' 500 Hour Measurement
54, 348 12 3

_ 1000 Hour Measurement

41.667 12 | 3

2000 Hour Measurement
50. 000 12 -3



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
GULTON CAPACITORS - CN0O5M105K

Parameter: Insulation Leakage Group: Life-6
200V 125°C

Min. (K megohms) No Nc
‘ ' Initial Measurement
2.714 10 4

168 Hour Measurement
0. 042 8 5

500 Hour Measurément
0.091 8 7

’ ) 1000 Hour Measurement

1. 316 - 5 o 10

2000 Hour Measurement
-0,714 ' 5 : 10



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152, 20-02
KING ELECTRIC CAPACITORS - CK80BW104K

Parameter: Insulation Leakage Group: Life-6

200V 125°C
Min. (K megohms) No , Nc
Initial Measurement
1.754 15 0
‘ '168 Hour Measurement
100. 000 14 0
) | 500 Hour Measurement
95, 238 o 14 1
1000 Hour Measurement
35.714 : 13 2

2000 Hour Measurement
10. 417 _ - 13 . 2



COMPUTED STATISTIC SHEET

168 Hour Measurement

JPL TEST PROCEDURE NUMBER 152. 20-02
SCIONICS CAPA CITORS - SCM30D104K
20. 833 13 1
500 Hour Measurement
12,281 - ' 13 2

)
Parameter: Insulation Leakage Group: Life-5
| 200V 125°C
- Min. (K megohms) No ' Nc
Initial Measurement
1000 Hour Measurement

0. 125 13 1

11, 805 ‘ 13 2
2000 Hour Measurement

10. 000 13 2



- COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
EMC CAPACITORS - EK200R104K

Parameter: Insulation Leakage | Gr aup: Life-6
| 200V 125°C
Min. (K megohms) No Nec
Initial Measurement
11. 111 12 3
168 Hour Measurement
142, 857 : 12 3

500 Hour Measurement
114. 286 . 12 3

1000 Hour Measurement
270, 270 10 3

2000 Hour Measurement
200. 000 10 | 5



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VL02BK103K V-LAM

Parameter: Insulation Leakage . Group: Life-6
200V 125°C
Min. (K megohms) No : Nc
Initial Measurement
60.606 : 11 4
168 Hour Measurement
227. 273 ‘ 11 . 4
' 500 Hour Measurement
120. 482 11 4
1000 Hour Measurement

227. 273 11 ’ 4

P ’ 2000 Hour Measurement
/ .
208/333 11 4



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
VITRAMON CAPACITORS - VK30BX104K

Parameter: Insulation Leakage Group: Life-6
200V 125°C
Min. (K megohms) No Nc
» Initial Measurement |

11. 111 ’ 15 0

168 Hour Measurement
7.813 . 15 , 0

500 Hour Measurement
8. 197 - 15 0

1000 Hour Measurement
8.197 ‘ : 15 0

2000 Hour Measurement
6. 250 - 15 ; 0



COMPUTED STATISTIC SHEET
JPL TEST PROCEDURE NUMBER 152. 20-02
WESTCAP CAPACITORS - B758BX104K

Parameter: Insulation Leakage Group: Life-6
| " 200V 125°C
Min. (K megohms) No Ne
' ‘ Initial Measurement
0. 054 . 14 1
168 Hour Measurement
1.136 - 13 2
500 Hour Measurement
1.923 12 3
’ . 1000 Hour Measurement
1.974 12 - 3
: 2000 Hour Measurement
4.545 12 | 3
;/ |
) \



APPENDIX IV

TABULATING CODES AND SERIAL NUMBER CROSS REFERENCE LIST



The reference information listed below is contained in the following
pages:

Component Serial Number Cross Reference
Life Test Matrix Group Codes
Manufacturer's Codes

Measurement Number Codes

The cross reference listing is included to indicate the actual tag
number used by PTS throughout the contract for individual component
control. The corresponding JPL Item Number, together with the Group
and Manufacturer Code, indicates the component identification contained
in all punched data cards delivered under this contract.

The schedule of Group Codes contained in this Appendix are those
which correspond to the Life Test Matrices.

Codes used to identify the manufacturers are identical with those
contained in the punched data cards except the "'0'' code for Aerovox, which
was changed t0''010" in the punched cards.

Measurement Codes are shown as a two-digit number. The first
digit designates the environmental series (''1'"") or the the life test series
("2"). The second digit designates the sequence of measurements within

each series.
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LIFE TEST MATRIX GROUP CODES

Code
Number Voltage Temperature °c
1 50 85
2 | 50 125
3 100 | 85
100 125
200 85

200 125




Code

Number

0

© M ~J OB A h WO NN -

"MANUFACTURER'S CODES

Manufacturer

Aerovox
Chem-Electro Research
Gulton

Gulton

King Electronics
Scionics

EMC

Vitramon

Vitramon

Westcap

Part
Number

MC605140RK
CK2R104K
CK16M104K
CNO5M105K
KC80BW104K
SCM30D104K
EK200R104K
VL02BK103K V-LAM
VK30BX104K
B758BX104K



MEASUREMENT CODES

Code
Number Measurement .
11 Initial
12 Post Burn-in
13 Post Vibration
14 | ~Post Mechanical Shock
15 Post Thermal Shock
16 Post Moisture Resistance Test
21 168 Hour Life Test
22 500 Hour Life Test
23 1000 Hour Life Test

24 2000 Hour Life Test




