— .éaggaggﬂagaaasggumﬁwé
gaaaugggéﬂ sﬂlnﬂngaﬁgﬁhﬂg THECH

)
mﬁ'g

LT | T-8yTMNT | TBeswy ST | WrozINT | "ewToAT eEme) AMmTey d
_ﬁv ALIRVY ATIRYD ATIY AXIRY YNV LIRS /XM SMIFTIVA

9 L ] H 14 | 4 | T4 A, BELT X XTORSITY

. " (F.CHA) BTEXTYMY BLIOHATH ONSY BSKM SHITLIVA S
Eﬁgaagaggggaﬁggguﬁ

4 TR O ROELICAINL



11/03,87 L

IxX F 4 -~ DIODE LEAD
JANTXVINS551 {3 AMDERE}

RETENTION RATIONALE: .
(A} DESIGN, (B} TEST, (C) INSFECTION, (D) FAILURE HISTORY

(A) DESIGN
THE PART IS A THREE AMPERE SILICON SEMICONDUCTOR DIODE.  THE

SILICON SEMICONDUCTOR CHIP IS5 ENCADPSULATED IM A MOLDED STALED
CASE AND IS CONNECTED TO THE EXTERNAL L[EADS OF THE DEVICE

UTILIZING A METALIURGTICAL EBOWDING PROCESS. THE PART CASE I3~

NONCONDUCTIVE, THUS A SHORT T0O CASE IS NOT CONSIDERED AS A
FATLURE MODE. THE DEVICE IS5 DESIGNED, QUALIFIED, TESTED AND
INSPECTED TO THE REQUIREMENTS OF MIL-S=19500/420, THE PART
APPLICATION IS ANALYZED TO ASSURE COMPLIANCE WITH THE 28%
DERATING CRITERIA OF THE OCORBITER PROJECTS PARTS LIST {QPPL}.
THIS ANALYSIS ASSURES PROPER ELECTRICAL AND THERMAL ADPPLICATICN.

(B) TEST

THE PART IS SCREENED AND QUALIFIED TO THE REQUIREMENTS OF MIL-S—
13500/420. THE FOLIOWING TESTS ARE PERFORMED ON SAMPLE DEVICES
REMOVED FRUM EACH MANUFACTURTNG ILOT TO DEMONSTRATE QUATLTFICATION
QF THE LOT: -

CAUSE CONTROL !

TEST / INSPECTION
a b o] d s
e e ——
SQ0LDERABILITY ¥ X
RESISTANCE TG SOLVENTS X X |
THERMAL CYCLING (100 _TO -63 9C) X Xl Xy
HERMETIC SEAL (1x10~® co/sEc) X | X% X
OPERATIONAL LIFE {25 “C, 340 HR) X | X X | X | X
DESTRUCTIVE PHYSICAL ANALYSIS X | X
| BOND STRENGTH X X
THERMAL RESISTANCE y 4 X | x
HIGH TEMPERATURE LIFE (200 g, 240 HR) X X | X
PEAK REVERSE POWEE (1,000 W) by X |
SURGE CURRENT (100 AMES) X X
FINAL ELECTRIGAL FUNCTIONAL TESTS X | X | x| x% f

QUALTFICATION TESTS (LOT SAMPLE)
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APPENDIX F TTEM 4

TESTS AND TINSPECTIONS PERFORMED ON . A

DEMONSTRATE QOAITFICATION ARE:

11/02/87 (8:4lmm)

CONT''D

PERIODIC BASIE=E TgQ

e E——

TEST / INSPECTION

S — e e ——

CAUSE CONTROL

b c d JT

[+
1]

PHYSICAL DIMENSIONS
THERMAL SHOCK (200 TQ =65 “¢)
TERMINAL STRENGTH
HERMETIC SEAL
MOISTURE RESTSTANCE
EXTERNAL VISUAL
SHOCK (2,500=G)
VIBRATION
ACCELERATION
Il SALT ATMOSFHERE

REDUCED BAROMETRTC BRESSURE
OPERATIONAL LIFE
FPINAL, ELECTRICAT, FUNCTICNAL
JUNCTION TEMPERATURE RISE

e R s T

A L T

|  (THERMAL RESTSTANCE) .4

:

QUALIFICATION TESTS (PERIODIC)

TESTS AND INSPECTIONS PERFORMED ON AL DARTS DEMONSTRATE
PROCESSES AND CONTROLS ARE ADEQUATELY DROVIDING A RELTABLE

PRODUOCT :

||

TEST / INSPECTION

e e e e e ——__
INTERNAL VISUAL INSPECTION
HIGH TEMPERATURE LIFE (175 “9C, 24 HR)
THERMAL CYCLING (150 TO -§5 ©C)
ACCELERATION (20,000-G)

HERMETIC SEAL (1x10~% cc/sEC)
BURN-IN (150 “c, 96 HR)
ELECTRICAL FUNCTIONAL TESTS

CAUSE CONTROL
a b [ d a
e

x X X
X 3 X
X X o
X X
X X x

X it b4 ¥

X % b x
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APPENDIY F ITEM 4 CONT'D

(C) INSPECTICH

e PART HAS REQUIREDR INSPECTIONS DURING MANUFACTURING PROCES3 IN
ACCORDANCE WITH THE REQUIREMENTS OF MIL-S-19500/420. IN ADDITZON,
THE PART SUPPLIER IS5 REQUIRED TO HAVE QUALTTY CONTROL (QC)
FRACTICES IN ACCORDANCE WITH THE REQUIREMENTS OF MIE-5-19300
AFPENDIX D. THE REQUIREMENTS ARE T0O ASSURE ALEQUATE PROCESS
CONTROLSE ARE IMPCSED BY THE PART SUPPLIER OGN THE PARTS.
MANUFPACTURING PROCESS. THE PROCESSES AND CONTROLS ARE ROUTINILY

 REVIEWED AND APPROVED BY THE OQUALIFYING AGENCY (DEFENSE

EIECTRONIC SUPPLY CENTER} .
RECETVING INSFECTION (FATLURE CAUSE b,c, e}

INSPECTION OF INCOMING MATERIALS, UTILITIES ARD WOREK=IN PROCESSES
(WAFERS, PACKACES, WIRE, WATER PURIFICATION) IS REQUIRED OF THE
PART SUPPLIER.

CLEANLINESS CONTROL (FAILURE CAUSE b)

THE DART SUPPLIER 5 REQUIRED TO HAVE CLEANLINESS AND ATMOSFHERE
CONTROL IN CRITICAL WORX AREA TO THE REQUIREMENTS OF FED-STOD-
209,

ASSEMBLY/INSTALLATION (FATLURE CAUSE a,b,e)

THE PFART SUFFLIER IS REQUIRED TO HAVE INSPECTTION CRITERIA, FLNAL
LOT DISPOSITICN AND RECORDS RETENTION. THE MANUFACTURER IS ALZQ
REQUIRED TQ SUBMIT A PROGRAM PLAN ESTABLISHING A MANUFACTURILING
FLOW CHART, INTERNAL AUDIT ACTIVITIES AND EXAMFLES OF DESILGH,
MATERIAL EQUIDPMENT STANDARDS AND PROCESS INSTRUCTICONS FOR
APPROVAL BY THE QUALIFYING AGEMCY. THE SUPPLIER IS ALSO REQUIRED
T0 PERFORM AN INTERNAL VISUAL INSPECTION QF THE DEVICE.

CRITICAL FROCESSES (FAILURE CAUSE b,a)

THE PART SUPPLIER MUST HAVE REQUIREMENTS AND CONTROLS ON
MATERTIALS FREPARATION (LAPPING, POLISHING, ETCHING, AND
CLEANING) ; BONDING CRITERIA; REWORK CRITERIA; DIE ATTACHMENT AND
SUPFORT; DESIGN, PROCESSING, MANUFACTURING, TESTING, AND
INSPECTICN DOCUMENTATIOM AND CHANCE CONTROL; PERSONNEL TRAINING;
MASKTNG; FHOTORESIST REGISTRATION: OXIDATION OR PASSTVATICH;

" METALLIZATION AND FIIM DEPCSITION: SEALING FRACESSES,
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AFPPENDIX ¥ ITEM 4 CONT'D

FAILURE / DETECT ANALYSIS AND CORRECTIVE ACTION: INVENTORY
COWTROL; AND VISUAL INSPECTION. TESTING: THE PART SUPPLIER MUST
HAVE TEST EQUIPMENT MAINTENANCE AND CALIBRATION CONTROLS WHICH
HAVE DEEN AFFROVED BY THE QUALIFYING AGENCY.

TESTING (FAILORE CAOSE a,c,d,eg)

THE PART SUPPLIER MUST HAVE TEST EQUIPMENT MAINTENANCE AND
CALIBRATICN CONTROLS WHICH HAVE BEEN APPROVED BY THE QUALIFYING
AGENQY. SUPPLIER MUST ALSC MAINTAIN QUALITY CQUHTROL INSPECTION
TEST DOCUMENTATION AND FINAL LOT CISPQSITICH,.

HANDLING/PACEAGING {FAILORE CAUSE a)

THY DEVICES ARE PACKAGED AND HANDLED TO THE REQUIREMENTS OF MTL-
5-19491. THE SUPPLIER IS REQUIRED TO INCLUDE TRACEABILITY
(PRODUCT LOT IDENTIFICATION).

(D) FAILORE HISTORY
SHUTTLE PROGRAM PART FAILURE HISTORY INDIGATES NO REFORTED

FAILURES FOR THIS DEVICE TYFE. A REVIEW QF GIDEP FRIOR MILITARY
PART FAILURE HISTORY REVEALS NQ UNCORRECTED GENERIC ISSUES EXIST.

FREFARED BY: ’ APFROVED. BY: APPROVED BY (HASA):

DESIGHN . CHASE DES S ,% , 55M_7 i
RELIABILITY M. HOVE REL #led (% a1 7RELLT 4 4 e VEF
QUALITY J. COURSEN QE s lm 2 b QF St
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