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COMMERCIAL & PLASTIC COMPONENTS
IN MILITARY APPLICATIONS WORKSHOP

Westin Hotel
Indianapolis, Indiana

Agenda

Session 1 - Wednesday, 15 November, 1995

8:00-8:30 Registration, Continental Breakfast
8:30-8:35 Welcome; Dan Quearry
8:35-8:50 SHARP Introduction; Don Schulte, NSWC Crane

Plastic Package Availability Program - Final Review

8:50-8:55 PPA Program Introduction; Dan Quearry, NSWC Crane
8:55-9:55 PPA Overview; Ron Kovacs, NSC Program Manager

9:55-10:15  High Lead Count Testing & Chip Seal; Rob Camilletti, Dow Corning
f the Plastic ¢ Reliability Test sram; Bob Byrne, National

10:15-10:30 Break

10:30-11:30  Plastic Molding Compounds; Nick Rounds/Bill Bates, Plaskon
11:30-12:15  Sensor Chip Development; Dave Peterson, Sandia National Lab

12:15-1:00  Lunch

1:00-1:30 Low Lead Count Testing and Results; Dan Quearry, NSWC Crane
1:30-2:00 Low Lead Count F/A; Jim Reilly, USAF-Rome Lab

2:00-2:30 High Lead Count Testing & F/A; Ron Kovacs, NSC

2:30-2:50 Break

2:50-4:30 PEM Usage in Commercial Avionics; Fred Malver/John Fink/Bruce Johnson,
Honeywell CFS

4:30-4:45 Summary & Analysis of the Honeywell Field Reliability Program; Bob Byrne,
National

4:45-5:00 Conclusions and Future Work; Ron Kovacs, NSC

5:00-5:10 Days Wrap-up; Dan Quearry
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COMMERCIAL & PLASTIC COMPONENTS
IN MILITARY APPLICATIONS WORKSHOP

Westin Hotel
Indianapolis, Indiana

Agenda

Session 2 - Thursday, 16 November, 1995

8:00-8:30 Registration, Continental Breakfast

8:30-9:10 Summary Report. Commercial ICs in Military Systems
Cliff Schwach, Rockwell

9:10-9:50 Best Commercial in Military Semiconductors
Buf Slay, Texas Instruments

9:50-10:30  Transitioning From Military to Commercial Manufacturing
Maurice Chenier, Computing Devices International

10:30-10:40 Break

10:40-11:20 Plastic Packaging Consortium TRP
Dr. Luu Nguyen, National Semiconductor

11:20-12:00 The Reliability of Plastic Encapsul icrocircuits
William Denson, Reliability Analysis Center
12:00-1:00  Lunch

1:00-1:40 Long Term Storage of PEMs
Bill Garry, Westinghouse

1:40-2:20 Accelerated Testing for Telecommunications Equipment
Dr. Tony Chan, AT&T
2:20-2:40 Break

2:40-3:20 Plastic Package Total Dose Study
Steve Clark, NSWC Crane

3:20-3:30 Days Wrap-up; Dan Quearry
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FOURTH ANNUAL
SHARP COMMERCIAL & PLASTIC _COMPONENT
WORKSHOP ATTENDANCE
15 & 16 November 1995
Telephone
Name Company FAX
Agresti, Aldo GEC-MARCONI Systems (201) 305-2170
- Sr. Design Engineer 150 Parish Dr. fax: (201) 305-2746
P.O. Box 932
Wayne, NJ 07474-0932
Allen, Carl Philips Semiconductor (408) 991-4081
- Special Products Eng. | 811 E. Arqucs Ave. fax: (408) 991-2216
Sunnyvale, CA 94088
Anderson, Norm Rockwell/Collins (319) 395-3818
- Assoc. Principat Eng. | MS 105-167 fax: (319) 395-1788
400 Collins Rd.
Cedar Rapids, IA 52498
Bains, Singh NAWCADI (317) 306-4742
- Electronics Engineer MS 31 fax: 306-4373
6000 E. 21* Street
Indianapolis, IN 46219-2189
Baird, Eugenc W. II NAWCADI (317) 306-3903
- Electronic Engineer Code: 456500C38 fax: (317) 306-4914
6000 E. 21" Street
Indianapolis, IN 46219-2189
Baker, Phil NSWC, Crane (812) 854-2105
- Electronics Engineer Code 6052 fax: (812) 854-3806
300 Hwy 361
Crane, IN 47522
Bartclli, Susan Sundstrand Aerospace (815) 2266398
- Associate Engincer 4747 Harrison Ave. fax: (815) 394-2497
Rockford, IL 61125
Batcs, Bill Plaskon (215) 641-7963
727 Norristown Rd.
P. O. Box 904
Springhouse, PA 19477-0904
Bjerregaard, Clair Cubic Defense Systems (619) 277-6780
- Scnior Componcnts M/S 10-27 X2769
Engincer 9333 Balboa Ave. fax: (619) 277-1878
San Diego, CA 92123
Bird, Mark Amkor Electronics, Inc. (214) 580-1879
- Dircctor of Corporate 2425 Gateway Dr., Ste. 200 fax: (214) 518-0293
Standards Irving, TX 75063-2700 -1803
Blanton, Jamcs DESC (513) 296-6268
: 1507 Wilmington Pike
‘Dayton, OH 45444
Borrego, Joc. H. Sandia National Labs (505) 845-8167
- Component Engincer | Mail Stop 0967 fax: (505) 844-7059
P.O. Box 5800
Albuquerque, NM 87185
Brooks, Peter J. Harris Semiconductor (407) 724-7783
M/S 58-005 fax: (407) 724-7946
P.O. Box 883
Melbourne, FL. 32902-0883
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Name Company TcheRI;;me
Brunamonti, Vic Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522
Bubar, Carmen Hughes Aircraft (310) 616-7557
- Component Enginecer | E1/C188 fax: (310) 616-4451
P. O. Box 902
El Segundo, CA 90245
Butcher, Charles NWSC, Crane (812) 854-22378
Code 6024/5 Bldg. 2940W fax: (812) 854-4248
300 Highway 361
Crane, IN 47522-5001
Byrne, Robert C. National Semiconductor Corp. (408) 721-5275
- Senior Engineering Mail Stop 10-225 fax: (408) 721-4860
Manager 1120 Kifer Rd.
Sunnyvale, CA 94086
Camilletti, Robert Dow Corning Corporation (517) 496-5722
- Program Manager MS C041B1 fax: (517) 496-5121

2200 W. Salzburg Rd.
Midland, MI 48611

Canada, Bobbie R. Kollsman (603) 886-2541
- Engincer 220 Daniel Webster Hwy. fax: (603) 595-5156
Merrimack, NH 03054
Carlini, Angelo Pantronix Corporation (408) 432-1898
- Director Military 145 Rio Robles Dr. fax (408) 432-1890
Programs San Jose, CA 95134
Casasnovas, Anthony Old Dominion Systems, Inc. of Maryland (301) 953-6000
- Components Engineer | M/S 23-294 X7652
11100 John Hopkins Rd. fax: (301) 953-6696
Laurel, MD 20723
Chadwick, Craig Harris - Government Aerospace Division (407) 729-7221
- Reliability Engineer M/S 102-4825 fax: (407) 725-0646
PO Box 9400
Melbourne, FL. 32901
Chan, Dr. Tony AT&T (609) 639-2420
P. O. Box 900
Princeton, NJ 08542-0900
Chenicr, Maurice Computing Devices Int’] (612) 921-6120
M/S BLCS1A
8800 Queen Ave. South
Bloomington, MN 55431
Ciancetta, Mark General Research Corporation (603) 889-6343

- Project Engineer 20 Trafalgar Square, Suite 455 fax: (603) 889-8042
Nashua, NH 03063
Clark, Steve NSWC, Crane (812) 854-1693
300 Highway 361 fax: (812) 854-1808
Crane, IN 47522
Combs, Bret Naval Air Warfare Center (619) 939-8277
Cruise Missile Project fax: (619) 927-1902

1 Administration Circle
China Lake, CA 93555
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Name

Company

Telephone
FAX

Commare, Donald L.
- Manager, Analytical

Sonoscan, Inc.
530 E. Green St.

(708) 766-7088
fax: (708) 766-4603

Inspection Div. Bensenville, IL 60106
Coss, Richard ARINC, Inc. (410) 266-4435
- Staff Principal Data Link Engineering fax: (410) 573-3026
Engineer 2551 Riva Rd.
Annapolis, MD 21401
Crawford, Hugh NAWCADI (317) 306-3664
- Quality Assurance Code 61 fax: (317) 306-4373
Specialist 6000 E. 21 St.
Indianapolis, IN 46219
Damm, Joseph Hazeltine Corporation (516) 262-8363
- Components Engineer | MS 1-16 fax: (516) 262-8393

950 E. Pulaski Rd.
Greenlawn, NY 11740-1606

Dcenson, Bill IITRI/RAC (315) 339-7038
- Sr. Reliability Engineer | 201 Mill St. fax: (315) 337-9932
Rome, NY 13440
Decrickson, Karcn GE Aircraft Controls (219) 434-5417
- Valve Engineer 2000 Taylor St. fax: (219) 434-5568
Ft. Wayne, IN 46804
Doll, Fred C. Aircraft Braking Systems Corp. (216) 796-5875
- Parts Engincer Dept. 689B fax: (216) 796-9805
1204 Massillon Rd.

Akron, OH 44306-4186

Donlin, Dr. Noel U. S. Army Missile Command (205) 842-0156
- General Engineer Product Assurance Directorate fax: (205) 842-0152
AMSMI-RD-QA-QT-RT
Redstone Arsenal, AL 35898-5260
Durham, Lester ARINC, Inc. (912) 542-2242
- Principal Analyst 210 Park Dr. fax: (912) 923-4177

Warner Robins, GA 31088

Dworghak, Robert
- Mechanical Engineer

Naval Warfare Assessment Division
QA-23

P.0O. Box 5000

Corona, CA 91718-5000

(909) 273-5290
fax: (909) 273-5315

Emerson, Doug
- Reliability Engincer

Rockwell International - Collins
Mail: 153-264

350 Collins Rd. N.E.

Cedar Rapids, IA 52498

(319) 395-2356
fax: (319) 395-4358

Eyrich, Bruce
- Sr. Components

Naval Air Warfare Center, Weapons Division
Code 41600D

(619) 939-1992
fax: (619) 939-1765

Engincer China Lake, CA 93555-6001
Fink, John Honeywell, Inc. (612) 951-6213
Military Avionics fax: (612) 951-5907
2600 Ridgway Parkway
Minneapolis, MN 55440
Fisher, Gary Smith Industries (616) 241-7462
- Product Assurance 4141 Eastern Ave., SE fax: (616) 241-8433
Engincer Grand Rapids, MI 49518-8727

Floring, Gary
- Elcctronic Technician

Naval Undersea Warfare Center
610 Dowell St.
Keyport, WA 98345

(360) 396-7451
X264
fax: (360) 396-1453
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Name Company Tel;xl;? ne
Fong, Everett TRW Components International (310) 214-5504
- Staff Engineer 19951 Mariner Ave/157-1098 fax: (310) 214-5692
Torrance, CA 90503
Foor, Ron Motorola, Inc. (602) 441-6544
- Commodity Engincer M/SR7115 fax: (602) 441-4744
8220 E. Roosevelt
Scotisdale, AZ 85257
Flynn, Jim Lockheed Martin (413) 494-2486
- Componcnt Engineer 100 Plastics Avenue, RM 2720T fax: (413) 494-5633

Pittsfield, MA 01201

Garry, William
- Managcr Rcliability
Analysis

Westinghouse Electric Corp.
M/S S-3

P.O. Box 746

Baltimore, MD 21203

(410) 765-2486
fax: (410) 993-8009

Gillin, John F.

Loral Defense Systems - East

(516) 574-1635

- Engineer - Quality MS 0-6 fax: (516) 574-4118
Management 365 Lakeville Rd.
Great Neck, NY 11020-1696
Gittinger, Kurt Allied Signal (816) 997-5591
- Staff Engineer D/416, FH40 fax: (816) 997-2266
Kansas City Division
Kansas City, MO 64141-6159
Gorden, Neal NAWCADI (317) 306-7451
- Electronics Engineer Code 456500C38 fax: (317) 306-4914

6000 E. 21* Street
Indianapolis, IN 46219-2189

Gottesfeld, Sheldon

Harris Semiconductor

fax: (407) 729-5560

- Reliability Engineering | 2401 Palm Bay Road, N.E.
Manager Palm Bay, Florida 32905
Gracebe, Jinhee Naval Warfare Assessment Division (909) 273-4936
- Industrial Engineer QA-23 fax: (909) 273-5315
P.O. Box 5000
Corona, CA 91718-5000
Gregory, Robert CAE Electronics (514)-341-6780
- Component Engineer 8885 Cote De Liesse X2837
St. Laurent, Quebec Canada H4T 1G6 fax: (514) 734-5618
Griffin, Clay Rantec Microwave & Electronics, Inc. (818) 591-8189
- Vice President 24003 Ventura Blvd. X290
of Engineering Calabasas, CA 91302 fax: (818) 876-0452
Hanlon, James T. Sandia National Laboratories (505) 845-8868
- Sr. Member of P. O. Box 5800 fax: (505) 844-8168
Technical Staff Albuquerque, NM 87185-0525
Hastings, Doug Loral Aeronutronic (714) 459-3515
- Technical Consultant 29947 Banderas Ave. fax: (714) 459-3190
P. O. Box 7004

Rancho Santa Margarita, CA 92688

Havard, Dianc
- Specialist Components

Chrysler Technology Airborne Systems, Inc.

P. O. Box 154580, M/S 1119
Waco, TX 76715-4580

(817) 867-4348
fax: (817) 867-4026

£F
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Telephone
Name Company FAX
Hawes, Allen Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522
Henderson, James NSWC, Crane (812) 854-5161
- Electronic Technician | Code 6031 B-2917 fax: (812) 854-1916
300 Highway 361
Crane, IN 47522-5001
Hodge, Robert Lockheed Martin (408) 742-5223
- Reliability Engineer 0/79-40, B/151 fax: (408) 742-6468
Specialist PO Box 3504 or (408) 743-2020

Sunnyvale, CA 94088-3504

Hokenson, Eric

Naval Warfarc Assessment Division

(909) 273-4589

- Electronic Engineer QA-22 fax: (909) 273-5315
: P.O. Box 5000
Corona, CA 91718-5000
Howard, Alan Uwohali (601) 324-8441
- Manager, Operations 200 E. Main fax: (601) 324-8447
Stakville, MS 39759 :
Huang, Ming Lockheed Martin Tactical Aircraft Systems (817) 763-3327
- Assistant Project MZ 2481 fax: (817) 777-2115
Engineer PO Box 748
Ft. Worth, TX 76101-0748
Hubbell, Wes E-Systems, ECI Division (813) 347-7645

- Sr. Engincer

P. O. Box 12248
St. Petersburg, FL_33733-2248

fax: (813) 343-7318

Ingram, Pam NSWC, Crane
Code 602 (812) 854-2378
300 Highway 361
Crane, IN 47522 fax: (812) 854-4248
Jackson, Joc NAWCADI (317) 306-4229
- Electronic Engineer MS 61 fax: (317) 306-4373
6000 E. 21" Street
Indianapolis, IN 46219-2189
Jacoby, Ed ITT A/CD . (219) 487-5153
- Sr. Components 7310 Innovation Bivd. fax: (219) 487-5066
Enginecr Ft. Wayne, IN 46801
Jasti, Suresh NAWCADI (317) 306-4358
- Electronic Engineer MS 50 fax: (317) 306-7532

6000 E. 21" Street
Indianapolis, IN 46219-2189

Jeffers, Larry
- Electronics Engincer

NSWC, Crane

Code 6058, Bldg. 3188
300 Highway 361
Crane, IN 47522-5001

(812) 854-5933
fax: (812) 854-1243

Johnson, Bruce G.

Honcywell - CAS/SPO

(612) 957-4375

- Reliability Enginecr MN51-1370 fax: (612) 957-4195
8840 Evergreen Blvd.
Minncapolis, MN 55433-6040
Johnson, Will DESC-ELDS (513) 296-5377
- Electronics Engineer 1507 Wilmington Pike fax: (513) 296-8867

Dayton, OH 45444
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Name Company Tel;xl)l;) ne
Joncs, Ed 11205 Lake Jackson Rd. (703) 369-5860
- Quality & Reliability Mannassas, VA 22111-2810
Data Analysis
Consultant
Jordan, Pauletta Sundstrand Aerospace (815) 394-3303
- Sr. Engineer MS: 715M6 fax: (815) 394-2497
4747 Harison Ave.
Rockford, IL 61125
Kapadia, Narendra Materials Quality Engineering (508) 470-5809
- Sr. Engineer MS - ANZ F04 fax: (508) 470-6522
350 Lowell St.
Andover, MA 01810
Karnopp, Roger J. Acquisition Management (612) 456-2306
- Acquisition Manager MS U1K22 fax: (612) 456-3597

P.O. Box 64525
St. Paul, MN 55164-0525

Kochler, Gary Lockheed Martin (770) 793-1544
MS-0918 fax: (770) 793-1534
86 South Cobb Dr.
Marietta, GA 30063
Koons, Edwin NAWCADI
6000 E. 21st Street
Indianapolis, IN 46219-2189
Kovacs, Ron National Semiconductor Co. (408) 721-2097
- Program Manager M/S 29-100 fax: (408) 721-6454
1145 Sonora Ct.
Santa Clara, CA 95052-8080
Lammie, Todd Continental Viking Labs (602) 997-8378
- Sales Mgr. 2320 W. Peoria Ave., Bldg. D-133 fax: (602) 395-5919
Phoenix, AZ 85029
Lander, John NAWCADI (317) 306-7816
- Electronic Engineer MS 61 fax: (317) 306-4373
6000 E. 21* Street
Indianapolis, IN 46219-2189
Lantz II, Leon Department of Defense (410) 859-6983
- Sr. Chemist M/S Y261 fax: (410) 859-6968
9800 Savage Rd.
Ft. Meade, MD 20755-6000
Lorenz, William Allied Signal Aerospace (219) 231-3583

- Principal Eng.

717 N. Bendix Dr.
Southbend, IN 46620

fax: (219) 231-3040

Lynch, David GEC-MARCONI Defense Systems 44 131 343 5738
- Product Assurance Mgr { NESD, Silver Knowes fax: 44 131 343 5050
Edinburgh, Scotland, U. K. EH4 4AD
Magnuson, Nels D. Sandia National Labs (505) 844-4749
- Sr Member of MS 0830 fax: (505) 844-9037
Technical Staff PO Box 5800
Albuquerque, NM 87185
Mallory, Mike Philips Semiconductor (408) 991-2731

- St. Product Engineer

M/S 62
P.O. Box 3409
Sunnyvale, CA 94088-3409

fax: (408) 991-2216
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Telephone
Name Company FAX
Malver, Fred Honeywell Technology Center (612) 951-7896
- Principal Research MN65-2500 fax: (612) 951-7438
Scicntist 3660 Technology Dr.
Minneapolis, MN 55418
Marshall, Richard Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522
McCord, William Austin Semiconductor (512) 339-1188
- Vice President 8701 Cross Park Dr. fax: (512) 339-6641
Austin, TX 78754
McDermott, Jack ARINC, Inc. (617) 860-4500
- Principal Engincer 70 Westview St. fax: (617) 861-1492

Lexington, MA 02173

McDonald, Jim
- Sr. Technical

McDonnell Douglas Corporation
MS 14-2

(714) 896-2220
fax: (714) 896-1686

Specialist 5301 Bolsa Ave.
Huntington, CA 92647
Meicr, Gary Allied Signal Aerospace KCD (816) 997-2445
- Staff Enginecr G. W. Meier, EE7 2B36 fax: (816) 997-5817

P. O. Box 419159
Kansas City, MO 64141-6159

Mendoza, Ben
- QA Manager

Logic Devices, Inc.
628 E. Evelyn Ave.
Sunnyvale, CA 94086

(408) 737-3319
fax: (408) 733-7690

Mcnsah, Robert

Naval Warfare Assessment Division

(909) 273-4995

- Electrical Engineer QA-21 fax: (909) 273-5315
P.O. Box 5000
Corona, CA 91718-5000
Mctroka, Roddy Texas Instruments (214) 462-3760
- Reliability Manager M/S 3498 fax: (214) 462-4395
2501 S. Highway 121
Lewisville, TX 75067
Milicr, Steve Allison Turbine Engine Co. (317) 230-2417
- Controls Development | Speed Code S22 fax: (317) 230-6520
Engincer P. 0. 420
Indianapolis, IN 46206
Monnin, Ray Defense Electronics Supply Center (513) 296-5377
- Elcctronics Engineer DESC-ELDS fax: (513) 296-8867
1507 Wilmington Pike
Dayton, OH 45444-5765
Morgan, Elliott Hughes Aircraft Company (310) 334-1326
- Staff Engincer MS RE /RO1/ A526 fax: (310) 334-0999
P.O. Box 92426
Los Angeles, CA 90009
Newell, Mike ITT A/CD (219) 487-5172
- Componcent Engincer P. O. Box 3700 fax (219) 487-5066

Ft. Wayne, IN 46801

Nguyen, Luu T.
- Engincering Program
Manager

National Semiconductor Corp.
M/S 19-100

P.O. Box 58090

Santa Clara, CA 95052-8090

(408) 721-4786
fax: (408) 746-2007
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Telephone
Name Company FAX
Nine, Kenneth NAWCADI (317) 306-7863
- General Engineer Code 45134, MS61 fax: (317) 306-4373

6000 E. 21" St.
Indianapolis, IN 46219-2189

Noland, Kevin
- Electronic Engincer

NAWCADI

MS 61

6000 E. 21* Street
Indianapolis, IN 46219-2189

(317) 306-3061
fax: (317) 306-4373

Nuebler, George NAWCADI (317) 306-2955
- Electronics Engineer 6000 E. 21* Street
Indianapolis, IN 46219-2189
O’Leary, Michael Systems Design and Analysis, Inc. (317) 897-6041
- Program Manager 8189 East 21" Street fax: (317) 895-0926
Indianapolis, IN 46219-2576
Obenauf, John Texas Instruments (214) 462-5171
- Component 1923 Clearview Ct. fax: (214) 462-5696
Applications Engineer | Carrollton, TX 75010
Pace, Bill Texas Instruments mail: 812 Westbrook Dr | (214) 462-2711
- Reliability Engineer Defense Group MS 3485 Plano, TX 75075 | fax: (214) 462-3155
Lewisville, TX 75067
Payonk, Robert A. ITT Aerospace & Electronics (219) 487-6000
- Reliability Engineer 1919 W. Cook Rd. X5314
PO Box 3700 fax: (219) 487-5066
Ft. Wayne, IN 46801-3700
Peterson, Chris Loral Aeronutronic (714) 459-4338
- Product Quality 29947 Banderas Ave. fax: (714) 459-3792
Engineer P. O. Box 7004
Rancho Santa Margarita, CA 92688
Peterson, Dave Sandia National Labs (505) 844-6009
- Sr. Member of Dept. 1333, M/S 1082 fax: (505) 844-2991
Technical Staff 1515 Eaubank S.E.
Albuquerque, NM 87185-1088
Peterson, Dr. James Plaskon
727 Norristown Rd.
P.O. Box 904

Springhouse, PA 19477-0904

Pitz, Greg Defense Electronics Supply Center (513) 296-5377
- Electronics Engineer DESC-ELDS fax: (513) 296-8867
1507 Wilmington Pike
Dayton, OH 45444-5765
Pracger, E. Raytheon (508) 440-3211
- Principal Engineer 528 Boston Post Rd. fax: (508) 440-4055
Sudbury, MA 01776
Prichard, Jeffrey NAWCADI (317) 306-3885
- Electronic Engineer MS 61 fax: (317) 306-4373
6000 E. 21* Street
Indianapolis, IN 46219-2189
Quearry, Dan Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361

Crane, IN 47522
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Telephone
Name Company FAX
Quintero, Charles Lockheed Martin (609) 722-4738
- Sr. Engineer M/S 137-211 fax: (609) 722-3067
Moorestown, NJ 08057-0927
Rader, Michael Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522
Rahall, Joe US Navy (703) 607-5329
- Sr. Project Engincer 11504 Timberbrook Dr. fax: (703) 607-0921

Waldorf, MD 20602-2935

Ralston, Dennis W.

National Semiconductor Corp.

(408) 721-2812

855 35th St. N.E.
Cedar Rapids, IA 52498

- Business Opcrations M/S 10-225 fax: (408) 721-4860
Manager 1130 Kifer Rd.
Sunnyvale, CA 94086
Reilly, Jim Rome Lab/ERDR (315) 330-3333
525 Brooks Rd.
Griffiss AFB, NY 13441-4505
Ricci, Bill Magnavox Electronic System Co. (219) 429-6786
- Manager Component M/S 10-44 fax: (219) 429-4774
Engineering 1010 Production Rd.
Ft. Wayne, IN 46808
Ripp, Michael Naval Warfare Assessment Division (909) 273-4939
- Electrical Engineer QA-23 fax: (909) 273-5315
P.O. Box 5000
Corona, CA 91718-5000
Rubia, Ed Kearfott Guidance & Navigation Corporation (201) 785-6676
- Sr. Engineering 150 Totowa Road fax: (201) 785-6532
Specialist Wayne, NJ 07474
Sargent, Don NAWCADI (317) 306-7429
- Quality Assurance MS 70 fax: (317) 306-7949
Specialist 6000 E. 21" Street
Indianapolis, IN 46219-2189
Schulte, Don NSWC, Crane
' - SHARP Program 300 Hwy 361 2)1(228%%6%86_’5191
Manager Crane, IN 47522
Schwach, Clif Rockwell Collins (319) 395-2406
M/S 138-135 fax: (319) 395-1193

Shaver, Jeffrey Boeing Defense & Space Group (206) 657-8400
- Test Engineer M/S 3X-MR fax: (206) 657-8536
P.O. Box 3999
Seattle, WA 98124
Sheafer, David H. NAWCADI (317) 353-7488
- Electronic Engineer Code 456500C38 fax: (317) 353-3765

6000 E. 21* Street
Indianapolis, IN 46219-2189

Shearrow, Steve
- Electronic Engineer

NAWCADI

MS 61

6000 E. 21" Strect
Indianapolis, IN 46219-2189

(317) 306-7490
fax: (317) 306-4373
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Name Company Tel;‘exl;;me
Shew, Allen Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522
Shokrgozar, Hamid White Microelectronics (602) 437-1520
- President 4246 E. Wood St. fax: (602) 437-9120
Phoenix, AZ 85040
Slay, Buf Texas Instruments (915) 561-6589
1-20 & FM 1788 fax: (915) 561-7189
Midland, TX 70711-0448
Smith, Gary W. NAWCADI (317) 306-7537
- APMS & E for Code 453100C50 fax: (317) 306-7532
ARC-182 6000 E. 21" St.
Indianapolis, IN 46219
Smith, Gerald TRW Components International, Inc. (310) 214-5547
- Director Quality 19951 Mariner Ave/157-1098 fax: (310) 214-5690
Assurance Torrance, CA 90503
Snyder, Steve Harris Corporation Electronics Systems Sector | (407) 727-6139
- Engineer M/S 100/2421 fax: (407) 729-7348

P.O. Box 99000
Palm Bay, FL 32905

Stoneburner, Mike
- Electronics Engineer

NAWCADI

Code 456500C38

6000 E. 21" Strect
Indianapolis, IN 46219-2189

(317) 306-7408
fax: (317) 306-4914

Swanson, Dale Rockwell International (714) 762-3075
- Engineering Specialist | MS: 031-GE22 fax: (762-6222
3370 Miraloma Ave.
Anaheim, CA 92803
Swarz, Robert S. The MITRE Corporation (617) 271-2847
- Department Head MSHI114 fax: (617) 271-2734
202 Burlington Rd.
Bedford, MA 01730
Szymko, Thomas Hamilton Standard (203) 654-9023
- Component Engineer 1 Hamilton Rd. fax: (203) 654-9500
Windsor Locks, CT
Ta, David Computing Devices Canada (613) 596-7891
- Component Engineer 3785 Richmond Rd. fax: (613) 596-7334

Nepean, Ontario Canada

Tainter, Arthur McDonnell Douglas Corp. (314) 925-5739
- Reliability & Parts MC 5982162 fax: (314) 925-5701
Control P. 0. Box 516
St. Louis, MO 63166
Taylor, Danny NAWCADI (317) 306-3848
- Electronic Engineer MS 50 fax: (317) 306-7532

6000 E. 21" Street
Indianapolis, IN 46219-2189

Thacker, Andy

DESC
1507 Wilmington Pike
Dayton, OH 45444

(513) 296-6244
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Telephone
Name Company FAX
Thompson, Sharon Commander (812) 854-2378
NSWC, Crane fax: (812) 854-4248
Code 6024/5, Bldg. 2940W
300 Highway 361
Crane, IN 47522-5001
Trezza, John Honeywell, Inc. (813) 539-4063
MS 838-4 fax: (813) 539-4679
13350 U. S. Highway 19 S.
Clearwater, FL. 33546-7290
Trocger, Gary McDonnell Douglas Corp. (714) 896-1692
- Principal Engincer M/S 14-2 fax: (714) 896-1686
Scicntist 5301 Bolsa Ave.

Huntington Beach, CA 92647

VanHooscr, J. Patrick
- Electronics Engineer

NAWCADI

MS-38

6000 E. 21" Strect
Indianapolis, IN_46219-2189

(317) 306-3902
fax: (317) 306-4914

Vazquetelles, Nelson
- Electronics Engineer

Naval Undersea Warfare Center
601 Dowell St., Bldg. 1050
Keyport, WA 98345

(360) 396-7451
X263
fax: (360) 396-1453

Vernon, Gregory
- Research Chemist

Naval Air Warfare Center
Code 41J000D

1 Administration Circle
China lake, CA 93555-6001

(619) 939-1219

Wall, John J. Defense Research Agency Intl+44-1252-394033
- Adviser to the UK Space Dept., Q134 Bldg. fax:
Expert to ESA/SCCG | DRA, Farnborough Intl+44-1252-377121
GU14 6TD, England
Walus, Denis MIDSCO, Inc. (201) 244-6458
- Componcnt Engineer 710 Rte. 46, East fax: (201) 244-6452
Fairfield, NJ 07004
Wells, Nancy NAWCADI (317) 306-4297
- Elcctronics Engincer MS 61 fax: 306-4373
6000 E. 21st Street
Indianapolis, IN 46219-2189
White, Gene NAWCADI (317) 306-7781
- Electronic Technician | 6000 E. 21* Street fax: (317) 306-3765

Indianapolis, IN 46219-2189

Whitehead, Chris A.
- Electronics Engineer

NAWCADI

Code 456500C38

6000 E. 21* Street
Indianapolis, IN 46219-2189

(317) 306-4615
fax: (317) 306-4914

Whitlow, Bert L.
- APMS & E for ARC-
210

NAWCADI

Code 453100C50

6000 E. 21" St.

Indianapolis, IN 46219-2189

(317) 306-7779
fax: (317) 306-7532

Winroth, Larry

Electronic Designs, Inc.

(508) 366-5151

- Quality Manager 1 Research Dr. fax: (508) 836-4850
Westborough, MA 01581
Wolf, Joc McDonnell Douglas Aerospace (314) 925-6499

P. O. Box 516
St. Louis, MO 63166

fax: (314) 947-5874
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General Description:

Secretary of Defense, Dr. William Perry, has given the DoD the goal of using more commercial products
in military systems. This is a reversal for the military, which historically used ceramic hermetically
sealed microcircuits. To be able to assist progr ams “n this transition, the SHARP program and the Naval
Surface Warfare Center, Crane Division, has undertaken several efforts to investigate the use of
commercial components in military systems.

Commereial and Plastic Component References:

# "Plastic Packaged Microcircuits: Quality, Reliability, and Cost Issues" is a general article in the
IEEE Transactions On Reliability, Vol. 42, No. 4, 1993 December.

# "Reliability Environmental Evaluation of Commercial Plastic ICs for Military Application" -
November 1994 Government Microcircuit Applications Conference, (GOMAC) pg. 317-320, by
Dan Quearry, Vic Brunamonti

* "Plastic-Encapsulated Microelectronics: Materials, Processes, Quality, Reliability, and
Applications" - 1995, textbook by: Micheal G. Pecht, Luu T. Nguyen, Edward B. Hakim,
published by John Wiley and Sons, Inc.

*HAST study performed by NSWC-CD on four manufacturers of the same part type: 74F74
Plastic DIP IC (additional information available from Dan Quearry).

Commereial Specs. and Standards

* JESD- 26A is a commercial specification for plastic encapsulated microcircuits for use in rugged
applications. The spec. is currently being revised to revision "A" and is to voted on by the EIA
counsel in the near future.

# "Sress Test Qualification for Automotive Grade Integrated Circuits” is a specification that
defines the minimum stress test driven qualification requirements and references test conditions
for qualification of integrated circuits (ICs) for the automoti ve environment. This specification
was jointly developed by the Automotive Electronic Council made up of Chrysler, Delco and
Ford.

Commercial and Plastic Component Workshop

*Each November the SHARP program and the Naval Surface Warfare Center, Crane Division
sponsor a two day "Commercial and Plastic Components” workshop. The first days presentations
are from the military or military contractors on the use of commercial components in military
applications. The second day is dedicated to industry's use of plastic components in various
commercial applications and environments.

07/01/96 11:40:0¢
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, proceedings for the November 16 & 7. 1994 'Commercial & Plastic Components" workshop
held in Indianapolis Indiana can be obtained by contacting Dan Quearry 812 854-2443 or Pam
Ingram 812 854-2378.

* The fourth annual "Commercial & Plastic Ccroponents" workshop will be held 15 & 16
November, 1995 at the Westin H otel in Indianapolis Indiana. The point of contact for information
and registration is Dan Quearry 812 854-2443 or Pam Ingram £12 854-2378.

Point of Contact For technical assistance on using commercial components in military electronic
svstems contact:

Dan Quearry

Phone # 812 854-2443

FAX # 812 854-4248

E-MAIL guearry@xmicro.nwscc. sea()6.navy.mil

Go back to the Component Engineering Home Page

07/01/96 11:40:01
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Good moming

Please allow me to digress for just a minute. I believe it will set the stage for
understanding the panel’s findings. Let’s go from Perry to Perry

In 1933 Admiral Perry prepared to return to the South Pole. To do that successtully he
needed reliable communication capability. Perry was the first to demand and get specific
long-range reliable radio communication capability. By 1940 the war in Europe was
driving a greater need for improved electronics. New radar, bomb sights, radios then the
Korean conflict would demand superior equipment to overcome massive human odds.
The cession of actual combat in the fifties sparked the cold war which in furn made new
demands on technology for surveillance and information gathering. The sixties brougit
the space race, again new technologies, new demands, and new applications. We could
put a man on the moon and bring him back sately. We could walk through fire with new
protective suites and enjoy Tang at the breakfast table and many other marvelous thinus
because of the space program.

American and world technology had begun to change. Until then the American tax payer
had been the technology driver. By 1980's the consumer had become the technology
dnver.

Off in the East, Perry was watching. Idon’t think he is the same Perry who started all of
this in 1933; but,
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In 1994 Secretary of Defense William Perry recognized publicly what everyone had
known privately for a long time. It was time to adjust the government technology
paradigm. If we were to continue to maintain our military superiority, we would have 1o
do it with the existing budget and on industry terms.

‘The Defense Manufacturing Council was chartered to oversee the unplementation of an
mtegrated Dob strategy for achieving affordable weapons systeins that meet all
performance requirements

Under the Defense Manufacturing Council (DMC), the Industry Task Force for
Affordablity met in January 1994 and 1995 with a number of industry leaders The
product of these meetings is the multi-use manufacturing work panel’s findings

The panel’s objective was 1o determine the extent to which commercial integrated circuits

could be used in military systems. The panel explored these issues:

1. What is the most effective source for integrated circuit components for DoD? As Ml
Spec components? As commercial components? Through a new system? Sowme
mixture of mil and commercial?

o

If the most effective source is different form the current practice, how should a change
be accomplished?

L2

What are the barners or uncertainties that limnt mcreasing the use of commercial 1Cs
military systems?

4. What evidence exists to date that indicates the extent to which commercial ICs can be
used in military systems?

. 5. To what extent (if any) are Standard Microcircuit Drawings and Qualified
Manufacturers Lists necessary or desirable for military use of ICs?

6. What impact is there likely t0 be on the performance, cost, and schedule of systems
resulting from use of commercial ICs?

7. To what extent can Plastic Encapsulated Microcircusts be used in military systems,
particularly those involving environments with extreme temperature and hunudity?
What evidence is there for the reliability of Plastic Encapsulated Microcircunts?

The panel held 3 workshops and a symposium each with a broad rvange of participants
from IC manufacturers, military system developers, the miitary services, and indusuy
trade groups. The symposium was a review of 18 projects where the presenters desciibed
how they went about designing commercial components into military applications and, in
some cases, how these commercial units actually performed in the field.
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The results were overwhelmingly positive. They validated that commercial parts could be
successfully incorporated into military equipment. Detailed follow-up interviews were
held with designers, quality assurance engineers, and engineering Mmanagers in an artempt
to determine “How To” design in a mil environment with commercial parts  The
fundamental difference between military and commercial designers was determined to be
that the commercial designer bears full responsibility for assuring, that each component he
selects will_work properly in the environment _of the end product, Conversely, the i)
designer feels assured that mil parts will function properly. So the “How To” boils dowmn
to a shift in responsibility.

Because data is not readily available for commercial parts in military environment, the
panel questioned the value of their original premise to facilitate use of commercial
devices in military equipment to reduce cost. As it turned out, cost was not the pricuary
motivator. Performance was and it was followed closely by “time to market”, Cost came
in forth after frustration from “red tape” to specify and procure mil parts.

The lessons from the symposium:

1. The use of commercial parts will require the designers to accept responsibility for
performance.

[ S84

The component industry will seldom support solutions needed for the unique nulitary
application.

3. Qualification of commercial parts for military applications must be specific to
application and supplier and rely on the imagination and sound engineering judgment
of the designer,

The third workshop targeted the semiconductor industry’s support for military
applications. The result was a clear understanding that mil designers would most likely be
buying their commercial parts fror distribution  The QML/SMD system may offer &
solution by providing a virtual “military customer” without the burdensome mil spec
system thereby avoiding the “no support” commercial system.

The second concern at the workshop was “spares”. How can we suppoit systems for 20
.years with components whose liferimes total single digirs? This issue of supportabiity
remains the open issue

Based on the panel’s work, they recommend that the order ot preference for component
selection be reversed from its traditional order and qualification be emphasized

Step 1 Select commercial components which meet environmental needs
Step 2 Select QML/SMD components.

Step 3 Select from the QPL/Mil spec component list
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Step 4 Any part to be used outside its specified range should be specifically qualified

based on economic judgment, engineering skill, and technical nsk

This scenario will not be as comfortable or convenient as the envirenment of the past; but,
it will provide the DoD with reascnably priced superior technology in a timely manne:

CONCLUSIONS:

The panel drew the following conclusions from the study:

I8

6.

The use of commercial integrated circuits in military systems is broadly practical. In
many situations ICs in industrial or military temperature ranges are available
commercially In others, standard commercial ICs can be used with appropriate
testing or screening.

The primary motivation for using commercial [Cs in mest miltary design situations is
not to reduce cost, but to gain better and more timely access to new technologies
While cost s typically a factor, it 1s usually a minor one

The stability of the industrial base for producing specialized military integrated circuits
is in serious question. Major suppliers, Motorcla and AMD, have recently atmouncad
they are leaving the business, and the list is very likely to grow.

The use of commercial ICs is unlikely to fulfill all needs of military designers. This s
also true of ICs based on military specifications and standards. In particular, military
designers are likely to frequently need far more support services from manufacturers
than are likely to be available. Some alternate system, such as a system base on
Qualified Manufacturer’s Lists and Standard Microcircuit Drawings (QML/SMD 15
likely needed.

Commercial ICs can be used even in space applications where radiation telerance is
needed, particularly tn the case of the lower earth orbits

The fact that commercial integrated circuits have a far shorter time span for availalahity
than the typical life cycle of a weapons system is a potentially scrious problem that
as yet unresolved and needs further study

RECOMMENDATIONS.

All military designers should be encouraged to use the new order of preference in
which ICs manufactured commercially, by a QML/SMD approach, or by a military
specification are considered for use, in that order.

A system for the manufacture and procurement of ICs based on QML and SMD
should be implemented, at least on ap experimenta! basis, and its value studied for 2
period of time.

- 44D ) : Cnt o S . : e




REMAINING ISSUE

The single remaining issue that is still unresolved is the apparent need, or at least
expectation, or. the part of military weapons systems developers for Jong-term avalatuliy
of parts. v
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TO:  Industry Members 11 September, 1995

FROM: Joe Syslo, Task Force Secretariatﬂ,

SUBJECT:  Summary Report, Commercial Integrated Circuits in Military Systems

The enclosed summary report is provided for your review. This report is the final
product of Multi-Use Manufacturing Team of the Industry Affordability Task Force. The
project, an analysis of the needs of the Department of Defense for access to Integrated
Circuit (IC) technology, is an attempt to improve the DoD’s ability to have access to the
best technology, at lowest cost. Further information on the team’s activities or the
activities of the Task Force for Affordability can be obtained by contacting the National
Center for Advanced Technologies by Facsimile, (202) 371-8470, Voice (202) 371-8455;
or Internet, Joe Syslo <ncatt@millkern.com>. Comments on the product would be
appreciated.
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SUMMARY REPORT AND

RECOMMENDATIONS FOR
ACCELERATING THE USE OF
COMMERCIAL INTEGRATED CIRCUITS
IN MILITARY SYSTEMS
INTRODUCTION discussion comparing the expectations of

This paper reports on a project in which the needs
of the Department of Defense for access to
Integrated Circuit (IC) technology—in the form
of specific IC components— were analyzed, and
strategies developed to improve the ability of
DoD to have access to the best IC technology for
weapons systems in the most timely matter and at
the least cost.

The paper is organized as follows:

In the first section, the objectives and approach of
the project arc presented, including the initial
objective and how it evolved over the duration of
the project. Additionally, the primary issues to be
cxplored and the general approach we took to
attack the problem are detailed.

In the second section, a discussion presents
chronologically what we leamed as we leamned it.
We first discuss our initial expectations and our
lcaming expericnce as workshops were held. A
symposium in which examples of actual use of
commercial ICs and other relevant information is
discussed next. We then present results from
followup interviews with designers of example
systems, and a summary of general lessons
leamned from the example systems and follow-up
intervicws. The issue of design supportability is
then confronted, and the resulting need for some
system for manufacturing and procurement of ICs
that is in addition to the commercial and MIL
Spec systems. A methodology for use by military
designers to allow them to select parts
appropriately from the alternative systems is then
described. Finally, the section concludes with a

participants at the beginning of the project with
the actual findings of the project.

In the third section, we present those general
conclusions that we drew from the study,
including those related to the extent to which
commercial ICs, can be used in military systems,
the motivation for using them, the stability of the
industry base, and other issues.

In the fourth secction, we present specific
recommendations to DoD conceming what
designers of military electronic systems should
do to increase their use of commercial ICs, and
what DoD should do to provide sufficient
alternatives to such designers.

The fifth section discusses the one remaining
issue that is still unresolved and that needs further
study.

OBJECTIVES, ISSUES,
AND
APPROACH OF PROJECT

Objectives and Motivation

The initial objective of the task was to determine
the extent to which commercial Integrated
Circuits could be used in military systems. The
primary motivation behind this objective was a
desire to reduce cost: it was felt that the military
specification system was a very expensive way of
doing business, and that substantial economies
could be had by taking advantage of the low per-
unit costs of commercial chips. Commercial ICs
were also seen as a way to obtain better access 10



new technologies and reduce the time required for
particular chips to be made available for use in
weapons systems.

The objective changed somewhat as the project
progressed. Soon after the project began, it
became clear that commercial ICs could indeed
be used to a significant extent, and so the task
focused on how to accelerate the use of
commercial ICs in military systems. Later in the
project, it became clear that lack of support from
manufacturers was a critical barrier to using
commercial ICs but that other alternatives were
available outside of the MIL-spec system. The
objective was accordingly broadened to include
such issues as the desirability of such altemative
systems. It also became apparent that the initial
motivation focusing on cost overemphasized the
importance of that aspect and underemphasized
other motivations, such as performance of ICs
and delay in getting products into operational use.

Issues to Be Explored

The following issues were to be explored, and
resolved to the extent possible:

1. What is the most effective source for
integrated circuit components for DoD? As Mil
Spec components? As commercial components?
Through a new system? Some mixture of the
above?

2. If the most effective source is different from
the current practice, how should a change be
accomplished?

3. What arc the barriers or uncertainties that limit
increasing the usc of commercial ICs in military

systems

4. What cvidence exists to date that indicates the

cxtent to which commercial ICs can be used in -

military systems?

5. To what extent (if any) are Standard
Microcircuit Drawings and Qualified
Manufacturers Lists necessary or desirable for
military use of ICs?

6. What impact is there likely to be on the
performance, cost, and schedule of systems
resulting from use of commercial ICs?

7. To what extent can plastic encapsulated
microcircuits be used in military systems,
particularly those involving environments with
extreme temperature and humidity? What
evidence is there for the reliability of plastic
encapsulated  microcircuits? Data  from
simulations? Data from actual system use?

Approach to the Problem

The problem was approached primarily by
holding a serics of workshops and a symposium
at which particular cases were presented. The
workshops and symposium had a broad range of
participants from integrated circuit
manufacturers, military system developers, the
military services, industry trade groups (e.g., the
Electronics Industry Association), and the
Institute for Defense Analyses. Three workshops
were held. One workshop, on Commercial IC
Capabilities, was held March 29, 1995 at the IDA
facilities in Alexandria, Virginia, with 22
participants. A second  workshop, on
Applications and Operating Environments, was
held June 9-10, 1994, with 26 participants, also at
IDA. A third workshop, on Design and
Supportability, was held December 13-14, 1995,
with 15 participants, at IDA. The Case Studies
Symposium was held June 13-15, with 43
participants, at IDA.

The workshops and symposium were further
supplemented by additional data collection and
analysis, and followup studies of somc of the
cases presented at the Case Studies Symposium,
including visits to facilities in Baltimore, Los
Angeles, and San Diego.



FINDINGS

Initial Expectations and Experience

From the beginning of this project, the first
product expected was an answer to the basic
question: "Can we use commercial Integrated
Circuits to any significant extent in Military
equipment applications?" If the answer was "yes",
as most participants expected, then the tasks
remaining were to: (1) characterize the various
military applications into convenient groupings
with similar requirements, (2) select types of
commercial ICs that were likely to meet the
requircments of each application group, and (3)
create for each group of ICs a list of specific part
numbers (and suppliers) of commercial
components that could be used in designing
military equipment of the appropriate type. Thus,
the ultimate product of the project was to be a
reference manual that military equipment
designers could use to select commercial
components for their designs, and a database
listing parts and their applicability to particular
types of systems.

Given such a reference manual and database, all
that remained was to remove any bureaucratic
barricrs that prevent the designer from
abandoning the old way of always reaching for a
MIL Spec handbook and instead reaching for a
commercial parts catalog. In order to promote the
new acquisition rules necessary to remove these
barriers, it was thought necessary to provide
examples (in the form of case histories) of the
successful use of commercial parts in military
products. It was hoped that these cases would not
only show that commercial parts worked
satisfactorily but also what the rewards were in
terms of cost, rapid availability of components,
and technical performance.

The first two workshops (in March and June, -

1994) were conducted with these expectations in
mind. The participants did some excellent work
in categorizing the many diverse military
applications and the environments in which they
operated. Some preliminary judgments were also
made as-to which military applications would be

most likely to accommodate commercial ICs.
Further, data was presented relevant to the
performance of commercial ICs operating under
military-like conditions.

The third major activity of this project was a case
history symposium (in June, 1994). Over 20
companies and government organizations
submitted proposals and expressed willingness to
present their experiences. Eighteen were chosen
for presentation and a two-day symposium was
held during which the presenters described, in
some detail, how they went about designing
commercial components into equipment for
military use. In cascs where the projects resulted
in equipment that had been fielded long cnough
so that tangible reliability results were available,
this data was also shared.

The results of the cases were uniformly positive
and encouraged the team members to believe that
the use of commercial components in military
equipment was a viable concept. It should be
recognized that, although the original request for
papers did not limit submissions to positive
outcomes, we could have predicted that the
submissions would be heavily weighted toward
the positive side. Few organizations cnjoy
reporting failures. In fact, all the submissions had
positive outcomes. The team did not view the
cases as a representative cross scction of
successes and failures but simply a validation that
commercial parts could in fact be successfully
incorporated into military equipment.

The case studies seemed to offer another
potentially significant insight toward the
successful meeting of the project objective.
Specifically, the team felt that if they could
capture and combine the design methodologies
used by the engineers in the case studies, it would
be an invaluable addition to project results. In
short, it was one thing to tell military designers
that they should use commercial components, but
substantially more  meaningful if  those
instructions could be coupled with information on
how to go about the task.




Followup Interviews with Designers of Case
Study Systems

In an attempt to further understand the "how to"
clement of the design process and to better
preparc for the third workshop (Design and
Supportability), we decided to delve deeper into
the rich case study experiences. Members of the
tcam visited 4 of the companies who had
presented case studies. Detailed interviews were
conducted with design engineers, Quality
Assurance (QA) engineers, and engineering
managers. From these interviews we synthesized
a "best practice" methodology for designing
commercial parts into military equipment.
Basically this methodology is a simple extension
of the process used by all successful designers of
commercial equipment. The fundamental
difference between the practices of the traditional
military designer and the commercial designer
seems 1o be that the latter hears full responsibility
for assuring that each component the designer
selects will work properly in the environment in
which the end product must function. Conversely,
the military designer reaches for the MIL Spec
handbook and feels assured that all parts meeting
a given specification will function properly. The

responsibility taken on is not as onerous as it first

sounds for the commercial designer: most
commercial products will be used in friendly
environments and any component, if it exists at
all, will work in this benign environment.
Automotive and telecommunications equipment
designers have environments less friendly than
the normal commercial ones, which makes their
task more difficult. They too must take full
responsibility for the performance of the
components they choose.

The military designer trying to use commercial
parts docs have the problem that many
commercial parts won't necessarily work over

extended temperature ranges. While a significant -

number of commercial components are specified
over cxtended ranges, the majority are not. To
make matters more frustrating, many commercial
parts will actually work over extended
temperature ranges (or will work with only
slightly  dcgraded performance) but data

indicating this is not included in published
specifications.

The military designers in our case studies had no
magic, or simple, solution to their dilemma. They
simply analyzed each component onc at a time
and somehow qualified it for use in their circuit.
The techniques they used included (1) calling
friends at the supplier’s engineering department
and asking for extended temperature test data, (2)
calling design engineers on similar projects to sec
if they used the device under consideration, (3)
buying a small quantity of the device and running
tests themselves (or in their QA departments). in
some cases, the devices would work with equal
performance at extended temperatures, in other
cases performance was degraded. In the latter
situation, our case study designers would
determine if the degraded performance could be
accommodated in their circuit or if the circuit
could be modified to compensate for the degraded
performance. In some cases, designers would
simply choose a MIL Spec component to avoid
the effort of dealing with degraded performance,
if such a component was available. For the critical
applications, however, MIL Spec components
were typically not available.

Considering the amount of extra effort our case

_study engineers needed to invest in using

commercial parts in their military equipment, we
began to question the value of our original
premise; i.e. to facilitate the use of commercial
devices in military equipment. Our case study
engineers assured us, however, that it was worth
the effort, but not for the reasons we originally
anticipated. Our original expectation was that cost
reduction was likely to be the most important
motivation for switching to commercial parts.
Each of the case study engineers we visited had
cost on their priority list, but it was never first.
Performance was always the prime motivation:
either electrical characteristics or size were at the
top of the list. These characteristics were simply
not available in MIL versions. The second most
important characteristic was "time to market":
even if the part being considered was expected to
become a MIL part, the elapsed time for this to
happen was judged to be unacceptable. Other




reasons given for preferring commercial parts
were a substantial reduction in the red tape
required to specify and procure a part, and cost.

The business environments into which our case
study engineers were working seemed to fall into
two categories: (1) dual use, i.e. both commercial
and military, and (2) military only. Thus the
underlying motivations spanned the spectrum
between needing to meet competitive commercial
pressures to the single objective of providing
DoD with a needed technology.

Lessons from the Case Studies and Follow-up
Interviews

Three cxtremely valuable lessons came out of the
casc studics, and especially the follow up visits,
as follows:

(1) The usc of commercial parts would require the
designer to accept responsibility for the
performance of those parts in the environments
that the final product must operate. This
responsibility  would  frequently  require
imagination and sound engineering judgment to
address these undocumented circumstances.

(2) There was seldom adequate support provided
by the component supplier toward solution of the
problems posed by the unique situations in (1)
above.

(3) The concept of a catalog or reference manual
of commercial parts that can be used in military
applications, while appcaling on the surface,
would be unproductive, if not outright
mislcading. The design engineers from the case
studies felt that their process of qualifying a part
for their particular circuit in its particular
application yielded extremely unique
information. Specifically all that could be said
about a particular part, from a particular
manufacturer, was that it would work in the
intended circuit. Successful application in any
other circuit should not be implied. In fact, the
same part from a different supplier should be
treated as a completely different part in terms of
"outside of published spec” performance. One

case study company felt so strongly about this
conclusion that they would not even assemble a
list of commercial parts successfully used in one
department for use in another department of the
same company.

Supportability and the Need for QML/SMD

At this point we held the third workshop
(Supportability and Design Techniques). A more
detailed description of the results of the workshop
can be found in a separate document.! The
emphasis of this workshop was changed
somewhat from our original intention, because of
the lessons learned from the earlier workshops
and particularly the lessons from the case studies.
This change in emphasis, which we discuss
below, dictated a different participant set than we
originally anticipated.. We invited participation
from each of the largest semiconductor houses in
the U.S. Accordingly, we fashioned the agenda 1o
elicit from the participants a discussion on two
very key issues.

First, we wanted to know what level of support
our military designers could expect from
suppliers when designing with commercial parts.
The processes that the designers had to resort to
in our case studies seemed rather inefficient and
we felt that a more structured approach might
yield a more productive relationship. We were
somewhat surprised to leamn from our supplier
participants that it was extremely unlikely that
any support would be available from the
commercial side of their companies. The volume
of business was just too low to attract the
attention of the commercial sales force. In fact,
most companies participating in the workshop
felt that the military designers would have to buy
their commercial parts through distributors. This
feeling was punctuated by the fact that two of the
participants, AMD and Motorola, had recently
announced a withdrawal from the military
business. Apparently, the size of the military

1. Proceedings of the Supportability and Design
Techniques Workshop.



business was not only too small to attract the
commercial side of these two companies, it was
also too small to support a separate military side
of the company.

The industry participants clearly recognized the
importance of a sound support base-for the
military designers and offered an altemate
solution to the dilemma. They felt, unanimously,
that if the DoD would actively push the
OQML/SMD system? it would provide a backdrop
against which they could view the military
market as a single entity or a single "virtual”
customer. They could, therefore, offer this virtual
customer much of the support unavailable to the
many military designers acting separately.
Obviously the customer would not really be one
customer and thus not receive all the support of a
single large customer, but nonetheless qualify for
substantial support. Although the team was not
completely convinced that support under these
circumstances would be adequate, we did feel that
the QML/SMD system offered an attractive and
perhaps necessary middle ground between the
expensive, burdensome MIL Spec system and the
"no support” commercial system.

Long Term Availability an Unresolved Issue

The second point we wanted to address during the
workshop was the issue of the long logistics, or
spares, tail that the DoD has traditionally required
of their equipment suppliers. Without exception,
the case study follow-up visits revealed an

2. QML/SMD stands for Qualified Manufacturers List and
Standard Microcircuit Drawing, respectively. The QML
designation tefers to the meeting of process quality
standards by the manufacturer. It is significant to
recognize that SMD orginally stood for Standard
Military Drawing and was changed to its present
designation a little over a year ago. The intention of this
change was o try to bring this standard more into
universal use in both the military and commercial world.
While it is mostly used in the military world today, the
participants felt that it would eventually spread to the
commercial world. Both designations are attempts to
bring a level of standardization to the microchip industry.
There are cumently over 8000 parts carrying this
designation.

absence of concemn for providing spares support
for their equipment for 20 years. The designers
recognized their responsibility for supporting
their equipment for a substantial period, but
hoped that they would be allowed to employ the
traditional commercial approach to spares.
Traditionally, commercial manufacturers take full
responsibility for the support of their products but
not at the component level. They provide ongoing
support at the functionality level. In other words,
they retain the option to use substitulc
components or even substitute boards or modules
if direct replacements are unavailable. This seems
like a satisfactory option to the team, but does
leave one important loose end: commercial
equipment manufacturers do not support their
products for 20 years. They typically provide
support for 5 or 10 years, after they cease active
manufacturing. The participants of the workshop
uniformly concurred that there was no interest by
the commercial side of their companies 1o stretch
out component availability to anything near 20
years. In fact, the participants felt that, to the
extent that MIL components were tied to
commercial devices (such as using the samc
chip), MIL microcircuits would also have shorter
lifetimes of availability. This logistics problem
remains an open issue.

Methodology for Use by Military Designers

Based upon the three workshops and the case
studies, and heavily influenced by the follow-up
visits, we have constructed the following
methodology for the selection of ICs by designers
of military systems. It is our feeling that this
methodology offers the designer the maximum
flexibility and opportunity for technical
excellence, while recognizing the realities
resulting from reduced DoD influence in a very
dynamic commercial market.

There are two key elements to our design stratcgy.
The first is that the designer must have readily
available a free choice of three different sources
of components, These sources are (1) commercial
parts, (2) QML/SMD parts, and (3) MIL Spec
parts. The second element is that the designer
must accept the responsibility for the impact that




component selections have on the performance of
the final product. In discharging this
responsibility in the environment described
below, the designer will be required to exhibit a
considerable amount of initiative, creativity, and
adherence to sound engineering principles.

With these elements firmly established, the
following process should be followed by the
designer: Afier generating a rough draft of a
circuit diagram, or flow diagram, the designer
should choose components for the circuit in the
following sequence:

1. The circuit designer first selects as
many circuit components as possible from
commercial catalogs. At this step only
components that meet the required operating
conditions with the published specifications are
selected.  Many commercial parts have
specifications that provide extended temperature
ratings, either in an industrial range (e.g., 0-85
degrees C.) or in the full MIL Spec range (-55 to
+125 degrees C.). Thus, depending on how
severe the design conditions are, the designer may
find the commercial catalogs a useful source for
many or even most of the needed components.

2. The circuit designer then seeks
components from the QML/SMD catalogs. These
components will typically accommodate more
severe conditions than the commercial ones and
more supplier support will be available. However,
the parts will cost more. As many as possible of
the remaining components are selected from these
lists. '

3. As the last step in the first pass of
sclecting components, the circuit designer
chooses parts from the MIL Spec lists. These
parts will usually cost substantially more than
commercial or QML/SMD parts and require

much more effort and time to procure and use.

As MIL Specs are cancelled or otherwise reduced
in influence, and as manufacturers become less
motivated to produce Mil Spec parts, this option
will become less frequently used, and this step
will probably eventually be eliminated.

4. The circuit designer then revisits the
commercial catalogs to search for components
that either weren’t available from the other
sources or are possible substitutes for components
from those lists. It must be recognized that the
designer is basically on his or her own in
qualifying the commercial part for their circuit.
Such qualification may range from seeking
additional  unpublished data from the
manufacturer to running performance and/or
screening tests by the designer’s organization.
Whether the effort is worth it depends upon the
circumstances. If the component is only available
commercially and is a key part of the circuit, it
will be necessary to qualify it, almost regardless
of the effort needed. If a MIL Spec equivalent to
a commercial part is substantially more expensive
and the volume relatively large it also might be
worth the effort to qualify the commercial part.
Here is where economic judgment and
engineering skill are required.

5. The last step in this process is to revisit
the QML/SMD lists in much the same fashion as
was done in the previous step with commercial
catalogs. The idea is to see which MIL Spec
components chosen in step 3 can sensibly be
replaced with QML/SMD parts. Here again, the
designer will be considering components that
don’t quite meet the required operating conditions
of their product. However, here there is some
support available from the supplier and the job
may be somewhat easier, particularly if the
incentives are great due to high difference in cost
or relatively high volume. The proportion of
commercial versus QML/SMD versus MIL Spec
parts will depend greatly on the performance
requirements and operating environment of the
equipment. For many systems in relatively benign
environments, all or nearly all commercial parts
are likely to be used. For very demanding
environments, systems are likely to have a high
proportion of QML/SMD parts.

We think the above methodology will provide the
DoD with reasonably priced defense electronic
products while maintaining the ability to stay at
the forefront of technology. This scenario may not
be as comfortable or convenient as the design




environments of the past. However, we think it is
likely to strike an optimum balance between
DoD’s needs and the realities of today’s world.
Clearly, DoD’s funds have been dramatically
reduced while their assignment to maintain
operational superiority remains intact. This is
made even more difficult by the commercial
explosion of an IC industry who no longer views
the DoD as a crucial and necessary customer.

Comparing Expectations with Actual Findings
of this Project

At this point it seems appropriate to revisit our
original expectations as a check of the
completeness and  validity of the findings
described above. Our first expectation was that
we would end up with a catalog, or reference
manual, where we would chronicle the
commercial devices that have been successfully
used in military applications. In that way, future
designers could benefit from past efforts to
strcamline their selection process. As described
earlier, we now think that is an impractical idea.
When an IC supplier publishes a specification,
that specification creates the boundaries around
an area of performance inside of which the device
is guaranteed to work. When a military
equipment designer reports that a device worked
satisfactorily in a given product, it only
establishes that the device worked at a single
point, not throughout an area of performance. All
that has been proved is that a single operating
condition has been met, in a unigue circuit
environment with a particular device from a
particular manufacturer. There is little assurance
that the device will work in other military
applications, that would inevitably involve other
circuits, environments, and operating conditions.
Thus, a specialized parts database for military
systems is not desired. '

The second expectation that we had was that we -

would ultimately propose a series of experiments
and demonstrations. After reviewing the case
studies and making the follow-up visits, we
concluded we had captured the essence of what
we needed to learn. We don’t pretend that we
know all there is to know about this subject, but

we do feel that additional experiments and
demonstrations are of marginal utility at this
time. If the above methodology is adoptcd by the
DoD, it would be worth while to revisit the issue
of demonstrations and experiments at a later date
to test the efficacy of the methodology.

Another expectation we had for the project was
that we would address both legacy and new
systems. Our attention, as evidenced by the
discussion above, focuses on new systems,
apparently to the exclusion of legacy systems.
This was primarily driven by our available
experiences, the case studies, which dealt solely
with new systems. We were probably also
influenced by conventional industrial wisdom
which tends to leave legacy systems alone once
they are invented, particularly on low volume
products. It is seldom worth the effort to qualify
new components in existing products unless the
old components didn’t work properly. However,
in retrospect, we do feel that the mcthodology
described above is just as applicable to legacy

- systems as it is to new systems. Should DoD wish

to pursue the application of this methodology on
legacy systems, we advise beginning the process
with Step 4 above. The initial selection of the
components (Steps 1 - 3) has already been done
and a MIL Spec part has been chosen. What
remains is to see if a commercial component
exists that could probably do the job and to
decide if the effort to qualify the commercial part
is worth the cost savings. If Step 4 docs not
produce an attractive altemative, Step 5 should be
undertaken using the same process but with a
QML/SMD component.

In this report, we have not tried to present
definitive answers that resolve all of the issues
presented earlier in this paper. As the project
progressed, it became increasingly clear that not
only was the data not easily available to allow
such answers, but the situation was very volatile
and undergoing considerable change. The Perry
memo and sjmilar activities initiated significant
changes in procurement policies and practices. In
addition, reduced demand for military
components has already resulted in changes in the
industry, such as the withdrawal of Motorola and




AMD from the military electronics business, and
is likely to cause additional change. This
volatility suggests that analysis of current data
would do little to resolve the issues above.

We have, rather, presented in the report a general
analysis of the problems and what needs to be
done about them. We also applied a specific
methodology for use by military designers that
depends on the availability of components from
three systems: commercial ICs, what might be
termed "semi-commercial” ICs manufactured and
procured according to the QML/SMD process,
and MIL Spec components, with the expectation
that MIL Spec components will be used less and
less and the MIL Spec system will probably
eventually be eliminated.

CONCLUSIONS

We drew the following conclusions from the
study:

1. The use of commercial integrated circuits in
military systems is broadly practical. In many
situations ICs in industrial or military

temperature ranges are available commercially; in

others standard commercial ICs can be used with
appropriate testing or screening.

2. The primary motivation for using
commercial ICs in most military design
situations is not to reduce cost, but to gain
better and more timely access to new
technologies. While cost is typically a factor, it
is usually a minor one.

3. The stability of the industrial base for -

producing specialized military integrated
circuits is in serious question. Two major
suppliers, Motorola and AMD, have recently
announced they are leaving the business, and
others are also likely to do so.

4. The use of commercial ICs is unlikely to
fulfill all needs of military designers, nor is the
use of ICs based on military specifications and
standards. In particular, military designers are
likely to frequently need far more support
services from manufacturers than are likely to be
available if commercial components are used.
Some alternate system,.such as a system based on
Qualified Manufacturer’'s Lists and Standard
Microcircuit Drawings (QML/SMD) is likely
needed.

5. Commercial ICs can be used even in space
applications where radiation tolerance is
needed, particularly in the case of the lower
earth orbits. Care must be taken, however, to
select parts with appropriate resistance to
radiation.

6. The fact that commercial integrated circuits
have a far shorter time span for availability
than the typical life cycle of a weapons system
is a potentially serious problem that is as yet
unresolved and needs further study.

RECOMMENDATIONS

1. All military designers should be encouraged
to use the methodology described earlier, in
which ICs manufactured commercially, by a
QML/SMD approach, or by a military
specifications process are considered for use, in
that order.

2. A system for the manufacture and
procurement of ICs based on QML and SMD
should be implemented, at least on an
experimental basis, and its value studied after
a period of time.

REMAINING ISSUE

The single remaining issue that is still unresolved
is the apparent need, or at least expectation, on
the part of military weapons systems developers
for long-term availability of parts.
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- Uncertain long term reliabi

» Uncertain reliability in harsh
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» Lack of Empirical Data

- Availability
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Ao +AE +ATC

Ap
Predicted failure rate in F/106é calendar hours

Ap

Failure rate resulting from operational stresses
Failure rate resulting from temperature cycling

Failure rate resulting from environmental
stresses

stresses
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PEM Failure Rate Model Summary

If none of the tailoring factors are used, the fundamental parameters necessary

to estimate the reliability of a PEM are:

Device Type - Categorization of the device type into either the linear, digital
SSI/MSI, or memory/microprocessor categories.

Ambient Operating Temperature (Tao) - The average ambient temperature
within the vicinity of the PEM while the system is in operation.

Ambient Environmental Temperature (Tag) - The ambient temperature within
the vicinity of the PEM while the system is non-operating.

Temperature Rise (Tg = 635 P) - The temperature rise associated with power
dissipation. Equal to the thermal resistance (), ) times power (P).

Duty Cycle (DC) - The percentage of calendar time that the system is in
operation, expressed in decimal form.

Relative Humidity (RH) - The average ambient relative humidity to the PEM
expressed in decimal form.

Cycling Rate (CR) - The rate (in cycles per million calendar hours) at which the
power is cycled, equivalent to the number of on-off cycles in 106 hours.




PEM Failure Rate Model

Ap = NypE[ Mol TIpAII T + ABETIRETIHAST +7~BTCHTCHCRHTCT]H G

where,

Ap = Predicted failure rate in failures per million calendar hours

IITypg = Device Type Factor
= 1.0 for Digital Devices (SSI/MSI)
= 3.65 for Linear Devices
= 3.40 for Memory and Microprocessors
Ao = Base Operating Die Failure Rate
= 3.05 x 10-6 Failures/106 calendar hours (F/106CH)
It = Operating Temperature Factor
O 1 1
8.617x 10>\ Ty 298
where,
Tg = Junction Operating Temperature in °K (°C + 273)
= TAO + TR
where,
= QJAP
= TAO + OJ AP
Tpo = Ambient Operating Temperature
6ja = Junction - Ambient Thermal Resistance
P = Power
DC
I1 = -
pe 17
Operating Time
DC = Duty Cycle =
wyhyee Calendar Time
it = Tailoring Factor as a function of high temperature operating life test on

the specific part being predicted

= 1 if no life test data is available




xlife).( 13335 ) : .
if data is available
(-608 Irgite)

- Total Number of Failures (xl 06)
Cumulative Number of Part Hours

nT(life) =Operating Temperature Factor (Il7) for life test conditions
Apg  =Base Environmental Failure Rate (F/106CH)
=.00046 F/106CH

IIgyr =Acceleration Factor as a function of Environmental Effective Relative
Humidity (RHeff) and Temperature

-.34 1 1 (RHeff )3
8.617 x 10\ Taog 298 .5
Tar =Environment Ambient Temperature (in °K)
RH,¢¢ =Effective Relative Humidity

= (DCXRH) exp [5zso(l—f}—n+ (1- DCXRH)

Aiite = Observed life test operational failure rate(in f/10¢ op-hours)

TJ AE
RH = Ambient Average Relative Humidity

Iyast =Tailoring Factor as a Function of HAST Data on the Specific Part Being
Predicted

=1ifno HAST data is available

Table 6.8-1 contains the ITgagt values as a function of the predicted

mean time to failure and the time period (in years) over which the
average failure rate is to be predicted. The Mean Time To Failure (p) is:

TIRHTHAST
B = HHAST 129 )

HHAST = 'The observed MTTF from HAST Testing from the
lognormal Distribution



lrHT(HAST) = Acceleration Factor under the HAST Test

Conditions
ABTC =Base Temperature Cycling Failure Rate
=.00099 F/106CH
Itc = Acceleration Factor as a Function of Temperature Extremes

(&)

where,
AT =TAO+TR_TAE (OC)

Tao =Operating Ambient Temperature (°C)
TR =Temperature Rise
= ejcP
Taog = Ambient Environmental Temperature during Non-operation

IIcr = Cycling Rate Factor

_ _CR

123138
where,

CR = Number of Expected Temperature Cycles of Magnitude AT per 106

calendar hours.

IItcr = Tailoring Factor as a function of Temperature Cycling Tests.

= 1, if no temperature cycling data is available

4
= -11-5(% Fail /1000 cycles) (%) , if temperature cycling data is available
. T

where,

% Fail/1000 Cycles = population percentage failing at 1000 temperature
cycles (i.e., Failures/Population x 100)




ATy

it

Change in Temperature during Temperature Cycling Tests

Growth Factor as a Function of Year of Manufacture

1, if any empirical data was used to tailor the prediction using
Hpt, Hyast, or Hrcr

exp[-B(t - 1992)]

293 For linear devices

.473 For Digital SS1/MS1
479 For memory/microprocessors
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Prediction Example

As an example of using the PEM model, consider the following conditions:

Device Type = Microprocessor

Ambient Operating Temperature(Tao) = 40°C
Temperature Rise (Tr) = 20°C

Duty Cycle (DC) = 30%

Ambient Environmental Temp (Tag) = 25°C

Relative Humidity = 60%

Cycling Rate (CR) = 175,000 cycles/106 calendar hours
Year = 1992

Ilpc
Ap =Iltypg [XBOHT( 7 )HLT +AgelIRgTIIHAST + KBTCHTCUCRHTCT]HG

Iltype = 3.4

ABO = .00000305
M = ex 8 _5( ! )-( ! ) =26.43
8.617x10™\ 40+ 20+ 273 298

e =X - Dy
Irr = 1 (No available life test data)
Agg = 00046
1T =

e P[s 617x10‘5 25+273 298 I

TJ TAO
1 1
= .30) (.60 523 - +(.7) (.6) = .486
¢30) ( )exp[ 0((4o+2o+273) (40+273))] (7 (6)

Mgur = 918
MyasT = 1 (No HAST data available)
A’BTC = 00099
. AT \A
I1 = —

TC (46.1)

AT = Tao+ Tr - Tar
= 40+ 20 - 25

= 35°C



4
Itc = (E) =.332

46.1
CR _ 175,000
cw =13138 13,38 O
et =1 (No temperature cycling test data available)
Mg = exp[-B(t—1992)]
Fort = 1992,
Mg = exp[-479(1992-1992)]

= 1
Therefore, the predicted failure rate is:

Ap = 3.4](.00000305)(26.43)(1.765)(1) + (.00046)(.918)(1) + (.00099).332)(1.421)1)}(1)
=.0035 Failures/10¢ CH

If this failure rate must be added to an operating reliability prediction in the
units of failures per million operating hour, the predicted failure rate is;

_.0035 F/105CH

A
P DC

= .0117 (Fajlures/1060p hrs.)
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Reliability Programs

Fix the problems in response to
o field returns.
r factory test data.

New product planning _
r meet reliability qualification.
= predict failure rate.

= margins in design, component performance and
process.

= design verification test.

Stress Testing
ry ESS.
z EST.
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Rationale for stress testing.

Environmental stress testing is an effective
method for improving product reliability. Products
may often have hidden defects or weaknesses,
which can cause failures during normal operation in
the field. Top viewgraph shows that product failures
may occur when the statistical distribution for a
product’s strength, or its capability of withstanding
a stress, overlaps with the distributions of the
operating environmental stresses. To prevent
product failures, reliability may be achieved through
a combination of robust design and tight control of
variations in component quality and manufacturing
processes. Center viewgraph shows that when the
product undergoes sufficient improvements, there
will no longer be an overlap between the stresses
encountered and product strength distributions.
Stress testing is a process in which environmental
stress stimuli are applied to a product to turn such
latent defects into observable failures. The stress
testing process thus prevents defective product
from being shipped to the field, and offers an
opportunity to discover and correct product
weaknesses early in product life.

Bottom viewgraoh shows that product variations
are better revealed at heightened stress levels. The
stress levels applied must be severe enough to
precipitate the defects without causing damage to
good product or nucleating defects, which cause
early wear-out and reduced life in the field.
Application of stress testing accelerates the process
of precipitation and detection of latent defects.

Stress screening has its origins in the space
program in the 1960’s, which required 100% defect
free systems. While quality control was the ultimate

- objective, there was not much attention paid to cost

of doing stress screening. Subsequently, in the
1970s, stress screening was adopted by the
defense electronics industries, as an effective
technique for quality control. Much of the
pioneering work to quantitatively establish the
benefits of stress screening was done by the
defense electronics industry. Defense contractors
~are contractually obligated to perform stress
screening on 100% of their final shipped products,
which can be a costly process. More recently,
stress screening has been routinely applied in the
commercial electronics industries, as well, and the
number of commercial users is increasing at a rapid
rate. While defense electronics industries apply
stress screening as a contractual obligation,
commercial industries have effectively applied
stress testing as a tool for improving quality, while
also making it cost\more effective.
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ADDENDUM TO DAY 1
HONEYWELL PRESENTATION
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