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MESSAGE TO BE TRANSM TTED

The information in a NASA Parts Advisory is for internal NASA use only. Distributionis limted
to persons who require know edge of its contents to aid themin mnimzing adverse effects on
NASA projects and equi pment under their purview. This information has been conpiled and
presented as accurately, conpletely, and objectively as possible consistent with the primary

obj ective of alerting potentially affected projects as early as possible. A NASA Parts Advisory
is not intended and shall not be interpreted to inply discredit on any manufacturer or to inply
that other products may be preferred. This information may be altered, revised or rescinded by
subsequent devel opnents or additional tests; these changes coul d be communi cated by ot her NASA
docunents. Neither NASA, the United States governnment, nor any person acting on its behalf
assunes any liability resulting fromany distribution or use of this infornation.

Note: An electronic version of this advisory may be obtained in text format via the
Wrld Wde Wb at http://epins.gsfc.nasa. gov
This site is password protected/restricted access for NASA approved personnel only.

PURPOSE:

Potential problens have been reported with some “BG characteristic ceram c capacitors
made by American Technical Ceranmics (ATC) of Huntington Station, NY (CAGE Code: 29990).
The follow ng references provide a detail ed explanation of the failure node and

suspect ed mechani sm

G DEP Alert F3-A-99-01 dated 10/05/99
Jet Propul sion Laboratory (JPL) NASA Advi sory NA-JPL-007 dated 09/06/99
G DEP Probl em Advi sory W-P-99-01 dated 08/30/99

The purpose of this NASA Parts Advisory is to provide nore current information and
gui dance to the NASA community regarding this issue including:

Proper identification of potentially affected products
(Part nunber, manufacturing |ot nunber, date code, etc.)

Appl i cation gui dance

Anal ysi s t echni ques
(Scanning El ectron Mcroscopy [ SEM backscatter, electrical testing)

NAME AND Tl TLE OF ORI G NATOR ORI G NATOR S TEL NO DATE PREPARED
M ke Sanpson (301) 286-8838 11/ 15/ 99
Passi ve Parts Speciali st M chael . J. Sanpson. 1@sf c. nasa. gov
NASA Goddar d
ADVI SORY COORDI NATOR RELEASED BY Al ert Coordi nat or NA_ 048
CGeorge Kraner/NASA CGoddard Loui s Thomas/ NASA Goddard
(301) 286-5384 (301) 286-0969
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PURPOSE ( Conti nued):

Rel ease of this val ue-added update to previously published information is nmade possible
by the cooperation of ATC and the user/industry community. This Advisory contains the
best information available at this time. Followup information will be provided if the
situation warrants.

PROBLEM DESCRI PTI ON:

The referenced G DEP docunments explain that a small percentage of ATC ceram c capacitor
products are susceptible to insulation resistance degradation (including the potenti al
for short circuits). ATC attributes this problemto “BG characteristic dielectric lots
that were over-fired using a batch kiln firing process first introduced by ATCin late
1994. The potential for over-firing using this process continued until the m ddl e of
1998 at which time ATC had fully inplenmented corrective actions to properly control the
tenperature profile within these kilns.

ATC and industry analysis has found that over-firing of this dielectric type nmay create
strontiumtitanate (an additive used in this dielectric type) clusters within the
ceramc dielectric. These clusters (observable on cross sectioned sanples via Scanning
El ectron Mcroscopy [ SEM backscatter techniques) may extend conpletely or partially
bet ween opposing el ectrodes within the capacitor thus |eading to decreased insulation
resi stance or potential short circuits under certain application conditions.

| DENTI FI CATI ON OF POTENTI ALLY AFFECTED PRODUCTS:

Al of the potentially affected products were processed in batch kilns between | ate 1994
and m d-1998 and may be identified by any of the foll owi ng product designations:

CDR11BG CDR12BG CDR13BG, CDR14BG nade in accordance with M L-PRF-55681/4
CDR21BG, CDR22BG CDR23BG CDR24BG, CDR25BG nmde in accordance with

M L- PRF- 55681/ 5

ATC100A and ATC100B series

ATC s “P90” dielectric types
(vol tage/tenp. characteristic of positive 90 £ 20 ppni °QC)
- Custonmer Source Control Drawi ng (SCD) based upon any of the above products
NOTE: Parts manufactured with “BP” or “BX’ dielectric fornulations are not susceptible
to the failure mechani smdescribed by this Advisory.
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| DENTI FI CATI ON OF POTENTI ALLY AFFECTED PRODUCTS ( Conti nued):

The critical steps necessary to identify potentially affected parts are as foll ows:

Capacitors nmust be from ATC ( CAGE Code:

1.

2. Capacitors nust be “BG characteristic dielectric as noted above

3. Capacitors nust have been fired using the “batch” kiln process during the period when
it was not consistently controlled (late 1994 to md 1998).

a) Providing ATC with the ATC manuf act ur
det erm ne when and how the capacitors

nunber is ten characters long of the form

B 25 G471 ES T, where

B = Product Series

25 = Week of Fabrication (approxi mat
G = Year of Fabrication

471 = Capacitance Code

E = Run

S = Plant |.D.

T = Case Size

Arnmed with this information, ATC wil |

their capacitors were manufactured using the suspect firing process.

b) Users should not rely on the “inspect
determ ne the date when the capacitor

LDC, which users commonly use for traceability, as the date when Quality

Conf ormance (Goup A) testing is perf

correlate to the firing date because ATC stocks finished capacitors (prior to

G oup A) for extended periods (at least as long as six years). Wen filling
orders, ATC may sel ect capacitors fromstock, perform Goup A testing, and then
assign the inspection LDC. Therefore, the manufacturing LDC (which is critical to

det erm ni ng when and how the | ot was

and can differ by several years. The G DEP Alert indicates that products with
manuf acturing LDCs of 9449 through 9822 are at risk. W suggest that users review
products with inspection |ot date codes in the range of 9440 through 9930 for the

foll owi ng reasons:

29990)

ing lot nunber is the nost effective way to
were fired. The ATC manufacturing | ot

ely two weeks prior to firing)

be able to assist the user in determning if
ion” lot date code (LDC) as a guide to
s were fired. ATC assigns the inspection

orned. However, this date code does not

fired) is different fromthe inspection LDC
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| DENTI FI CATI ON OF POTENTI ALLY AFFECTED PRODUCTS ( Conti nued):

1. Lower bound of 9440 is suggested as a guard band because ATC record
keeping fromthat tine period is not convincingly clear as to the earliest
possi bl e introduction of the batch kil n process.

2. Upper bound of 9930 is suggested as a guard band because we have | earned
t hat ATC began to quarantine residual stock of affected products at sone
time in the mddle of 1999. Therefore, it is possible that up until md-
1999 ATC could have pulled over-fired capacitors fromstock, Goup A
tested them and marked themwi th a mid-1999 inspection | ot date code.

Not all lots within this date code range are over-fired, but users shoul d take
appropriate neasures to identify and classify potentially affected products.

CLASSI FI CATI ON OF SUSPECT PRODUCTS:

Users who determ ne that they have capacitor lots that are potentially over-fired wll
need to classify these lots in terns of their risk of failure. It is currently accepted
that lots, which have been over-fired, may devel op strontiumtitanate clusters that are
capabl e of reducing the insulation resistance and/or shorting the capacitor. Parts nust
be evaluated on a ot by lot basis in order to determ ne proper actions to be taken. At
present, three basic approaches or a conbination thereof are being enployed by ATC and
the industry to identify lots that have been over-fired. These approaches are:

Scanni ng El ectron M croscopy (SEM using a backscatter technique

Accel erated electrical testing (high tenperature with DC bi as)
It has been found that tests using DC with superinposed AC are not necessary to
stinmul ate degradati on.

Revi ew of application stresses

SEM Backscatter Techni que

The SEM backscatter technique and classification system established by ATC and the

i ndustry are well defined in the GDEP Alert and will not be redefined here. W suggest
that capacitor lots classified as SEM category 1 or 2 are acceptable for use in NASA
progranms “as-is”. Products that fit the category 3 and 4 designations are not suggested
for use; however, projects nust assess each application on a case-by-case basis in
accordance with the project’s m ssion requirenments and objectives. Further eval uation
either in the formof accelerated electrical testing or review of application condition
stresses may be warranted.
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Accel erated El ectrical Testing

Many in the industry have performed extensive research devel oping electrical tests that
can reliably and quickly identify high-risk lots. Numerous test conditions have been
experimented with including pure DC, pure AC and DC with AC superinposed. The industry
is nowtending to use DC only with these two test condition options:

Test Condition Option 1 Test Condition Option 2
Tenperature = 140°C Tenperature = 140°C
Vtest = 40 Vdc Vtest = 80 Vdc
Duration = 100 hours **Duration = 20 hours
Pass/Fail Criteria = Conparison of Pre and Post Test |nsul ati on Resi stance
Note: these test conditions are considered to be destructive

**We recommend 30 hours to provide sufficient acceleration to sinulate long term
m ssi ons [ 15+ years]

VWhen perfornmed on sanpl e capacitors from each suspect
effective at finding substandard lots. Typica

lot, these tests have been
sanmpl e size is 20 pieces per |lot.

Parts that exhibit the subject failure nmechani smseemto devel op “sem conductor-|ike”
behavior with a forward conducting voltage threshold on the order of 2.5 to 3 Volts
i ndependent of dielectric thickness. Because of this polarity sensitive behavior
VERY | MPORTANT that the polarity of the test and nmeasurenment voltage be the sane. Also,
based on this sem conductor-1ike behavior, applications at 2.5 Volts and bel ow (possi bly
3 Volts and below) are believed to be low risk. However, nore data needs to be anal yzed
to verify this behavior and to confirmthe observed voltage threshold.

it is

Revi ew of Application Stresses

The cooperative industry and ATC wor ki ng group that has been formed to investigate this
probl em has been effective at defining risks that are application specific. It is
general |y accepted that:

Pure AC applications
DC applications wth
occurs are low risk.
Pure DC applications
DC applications wth
at high risk

are not susceptible to the failure nechani sm described herein.
an AC signal superinposed where at |east 50% polarity reversa

are at risk

an AC signal superinposed where no polarity reversal occurs are
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Revi ew of Application Stresses (Continued)

For some capacitance ranges and styles, ATC designs each capacitor with an interna
series connection of capacitors. Parts using this design construction are at reduced
risk since the voltage across the entire capacitor is divided anongst the interna
capacitors. This voltage division reduces the stress on the dielectric that would

ot herwi se be present on a capacitor using a single internal capacitor design. ATC
uses this construction on CDR14BG capacitors | ess than or equal to

51 pF.

At this tinme parts operating with a peak stress of 2 volts or |ess are considered
acceptabl e risk, regardl ess of SEM category.

A | arge database is being conpiled by ATC, Governnment Agenci es and Custoners that
contai ns data on SEM backscatter and electrical testing results related to the |ot
firing date. It may be possible to determine if parts on hand are consi dered acceptabl e
by conparing themto this database. Parts can be conpared to this data by supplying ATC
with the ten character ATC manufacturing lot nunber. |[If the manufacturing |ot nunber is
not avail able, ATC may be able to identify the ot using the custonmer or nmilitary part
nunber, inspection |ot date code, purchase order nunber, etc.

FOR ADDI TI ONAL | NFORVATI ON:

Foll ow up information will be provided if the situation warrants. For questions or
comments, please do not hesitate to contact:

M chael J. Sanpson
NASA Goddard Space Flight Center Code 562
(301) 286-8838
(301) 286-1695 (fax)
M chael . J. Sanpson. 1@sf c. nasa. gov

ATC CONTACT | NFORVATI ON:

Harrison Tarver
Ameri can Techni cal Ceramcs (ATC)
(516) 622-4842
(516) 622-4644 (fax)
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