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LIST OF PUBLICATIONS .
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Conference Papers

[Amer 86a] Amer, H.H., and E.J. McCluskey, "Calculation of the Coverage Parameter for the
Reliability Modeling of Fault-Tolerant Computer Systems," ISCAS'86, pp. 1050-1053. (CRC
TR 86-1)

[Amer 86c] Amer, H.H., "Fault-Secure Switch for Self-Purging Redundant Systems," Proc.
Twentieth Annual Asilomar Conference on Signals, Systems and Computers, Monterey,
California, November 1986.

[C6rtes 86a] C6rtes, M., and E.J. McCluskey, "Modeling Power Supply Disturbances in Digital
Circuits," ISSCC'86. (CRC TR 86-1)

[C6rtes 86b] C6rtes, M., E.J. McCluskey, K.D. Wagner, and D.J. Lu, "Properties of Transient
Errors due to Power-Supply Disturbances," ISCAS'86. (CRC TR 86-1)

[C6rtes 86c] C6rtes, M., and E.J. McCluskey, "An Experiment on Intermittent-Failure
Mechanisms," ITC'86. (CRC TR 86-5)

[Freeman 86] Freeman, G., D. Liu, B. Wooley, and E.J. McCluskey, "Two CMOS Metastability
Sensors," ITC'86. (CRC TR 86-5)

[Hughes 86] Hughes, J.L.A., and E.J. McCluskey, "Multiple Stuck-at Fault Coverage of Single
Stuck-at Fault Test Sets," ITC'86. (CRC TR 86-5)

[Liu 86] Liu, D., and E.J. McCluskey, "Design of CMOS VLSI Circuits for Testability,"
CICC'86. (CRC TR 86-1)

[McCluskey 86a] McCluskey, E.J., "Comparing Causes of IC Failures," presented at the Technical
Workshop: New Directions for IC Testing, Victoria Canada, Mar. 18-19, 1986. (CRC TR
86-2)

[McCluskey 86b] McCluskey, E.J., "A Comparison of Test Pattern Generation Techniques,"Proc.
of Fault-Tolerant Systems and Diagnostics, pp. 11-20, Brno, Czechoslovakia, June 1986.

[McCluskey 86c] McCluskey, E.J., "Reliable Digital Systems," Baden Symposium: The Evolution
of Fault-Tolerant Computing," Baden, Austria, June 30, 1986.(CRC TR 86-3)

[McCluskey 86d] McCluskey, E.J., "Hardware Fault Tolerance," Sixteenth Annual Institute in
Computer Science, University of California at Santa Cruz, Aug. 25, 1986. (CRC TR 86-1 1)

[McCluskey 86e] McCluskey, E.J., "Testing Futures," Test Technology Workshop, Washington,
D.C., Sept. 11, 1986. (CRC TR 86-12)

[McCluskey 86f] McCluskey, E.J.," VLSI Technology Research at Stanford," 20th IBM
Computer Science Symposium, Japan, Oct. 10-12, 1986. (CRC TR 86-13)

[McCluskey 86g] McCluskey, E.J., "Reliable Digital Systems and Related Stanford University
Research," in "Dependable Computing and Fault-Tolerant Systems," Vol. 1, "The Evolution of
Fault-Tolerant Computing," Proc. of a 1-Day-Symposium in the honor of William C. Carter,
A. Avizienis, H Kopetz, and J.C. Laprie, eds. 1986.

[Mourad 86a] Mourad, S., "Multiple Fault Detection in Parity Trees," COMPCON'86.
[Mourad 86b] Mourad, S., J. A. Hughes, and E.J. McCluskey, "Stuck-At Fault Detection in

Parity Trees," Proc. of Fault-Tolerant Systems and Diagnostics (FTSD-9), pp. 142-147, Brno,
Czechoslovakia, June 1986. (CRC TR 86-7)

[Mourad 86c] Mourad, "Design or Test, Logic Design and Digital Testing in CS and EE
Curricula,"
Test Technology Workshop, Washington, D.C., Sept. 11, 1986.(CRC TR 86-12)

[Mourad 86d] Mourad, S., J.L.A. Hughes,and E.J. McCluskey, "Stuck-at Fault Detection in
Parity Trees," FJCC, Dallas, TX, Nov. 1986.(CRC TR 86-7)

[Udell 861 Udell, J.G., Jr., "Test Set Generation for Pseudo-Exhaustive BIST, ICCAD'86.
(CRC TR 86-14)

[Wagner 86] Wagner, K.D., "Fault Coverage of Pseudorandom Testing," ICCAD'86. (CRC TR
86-14)
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Conference Papers (Continued)

[Wang 86a] Wang, L.T.and E.J. McCluskey, "Concurrent Built-In Logic Block Observer
(CBILBO)," ISCAS'86. (CRC TR 86-1)

[Wang 86b] Wang, L.T., and E.J. McCluskey, "Circuits for Pseudo-Exhaustive Test Pattern
Generation," ITC'86. (CRC TR 86-5)

[Wang 86c] Wang, L.T., and E.J. McCluskey, "A Hybrid Design of Maximum-Length Sequence
Generators," ITC'86. (CRC TR 86-5)

[Wang 86e] Wang, L.T., and E.J. McCluskey, "Complete Feedback Shift Register Design for
Built-In Self-Test," ICCAD'86. (CRC TR 86-14, 86-17)

Journal Papers

[Amer 86b] Amer, H.H., and R.K. Iyer, "Effect of Uncertainty in Failure Rates on Memory
System Reliability," IEEE Trans. Reliability, Vol. R-35, No. 4, pp. 377-379, October 1986.

[Bozorgui-Nesbat 86] Bozorgui-Nesbat, S., and E.J. McCluskey, "Lower Overhead Design for
Testability of Programmable Logic Arrays," IEEE Trans. Comput., Vol. C-35, No. 4, pp.
379-383, April 1986.

[Iyer 86] Iyer, R.K.,and Rossetti, D.J., "A Measurement-Based Model for Workload Dependence
of CPU Errors," IEEE Trans. Comput., Vol. C-35, No. 6, pp. 511-519, June 1986.

[Wang 86d] Wang, L-T., and E.J. McCluskey, "Condensed Linear Feedback Shift Register
(LFSR) Testing - A Pseudoexhaustive Test Technique," IEEE Trans. Comput., Vol. C-35,
No. 4, pp. 367-370, April 1986.

Magazine Papers

Wang, L.T., and E.J. McCluskey, "Feedback Shift Registers for Self-Testing Circuits," VLSI
Systems Design, pp. 50-58, Dec. 1986.

Books and Book Contributions

[McCluskey 86h] McCluskey, E.J., "Design for Testability," in Fault-Tolerant Computing, Vol. 1,
Chap. 2, D.K. Pradhan ed., Prentice-Hall Inc., Englewood Cliffs, N.J., 1986.

[McCluskey 86i] McCluskey, E.J., "Reliable Digital Systems and Related Stanford University
Research," Preprint of "Dependable Computing and Fault-Tolerant Systems," Vol. 1; "The
Evolution of Fault-Tolerant Computing," Proceedings of a 1-Day-Symposium in the honor of
William C. Carter, A. Avizienis, H. Kopetz, and J.C. Laprie, eds., 1986.

[McCluskey 86j] McCluskey, E.J., "Logic Design Principles," Prentice-Hall Inc., Englewood
Cliffs, N.J., 1986.
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LIST OF CRC TECHNICAL REPORTS

86-0 McCluskey, J., "Bibliography of 1975-1985 CRC Publications."
86-1 Preprints of: the International Symposium on Circuits and Systems, San Jose, CA;

the Custom Integrated Circuits Conference, Rochester, NY; and the IEEE
International Solid-State Circuits Conference, Anaheim, CA."
Amer, H.H., and E.J. McCluskey. "Calculation of the Coverage Parameter for the

Reliability Modeling of Fault-Tolerant Computer Systems."
C6rtes, M., E.J. McCluskey, K.D. Wagner, and D.J. Lu. "Properties of Transient

Errors Due to Power Supply Disturbances."
Wang, L.T., and E.J. McCluskey. "Concurrent Built-In Logic Block Observer

(CBILBO)."
M. C6rtes, and E.J. McCluskey. "Modeling Power-Supply Disturbances in Digital

Circuits."
Liu, D.L., and E.J. McCluskey. "Design of CMOS VLSI Circuits for Testability."

86-2 McCluskey, E.J., "Comparing Causes of IC Failures."
86-3 McCluskey, E.J., "Reliable Digital Systems."
86-4 Freeman, G.G., D.L. Liu, B. Wooley, and E.J. McCluskey, "Two CMOS

Metastability Sensors."
86-5 "Preprints of the International Test Conference, Washington, DC"

M. C6rtes, and E.J. McCluskey, "An Experiment on Intermittent-Failure Mechanisms."
G.G. Freeman, D.L.Liu, B. Wooley, and E.J. McCluskey, "Two CMOS Metastability

Sensors."
J.L.A. Hughes, and E.J. McCluskey "Multiple Stuck-At Fault Coverage of Single

Stuck-At Fault Test Sets."
L.T. Wang, and E.J. McCluskey, "Circuits for Pseudo-Exhaustive Test Pattern

Generation."
L.T. Wang, and E.J. McCluskey, "A Hybrid Design of Maximum-Length Sequence

Generators."
86-6 Wagner, K.D., C. Chin, and E.J. McCluskey, "Pseudorandom Testing."
86-7 Mourad, S., J.L.A. Hughes, and E.J. McCluskey, "Stuck-At Fault Detection in Parity

Trees."
86-8 Wang, L.T., and E.J. McCluskey, "Circuits For Pseudo-Exhaustive Test Pattern

Generation Using Cyclic Codes."
86-9 Ersoz, A., "Towards wxi Expert System For Automating Digital Circuit Design."
86-10 Freeman, G.G., "Development of Logic Level CMOS Bridging Fault Models."
86-11 McCluskey, E.J., "Hardware Fault Tolerance."
86-12 Preprints of 1986 Test Technology Curriculum Workshop, Wash. D.C.

McCluskey, E.J., "Testing Futures."
Mourad, S., "Design or Test? Logic Design and Digital Testing in CS and EE

Curricula."
86-13 Preprint of 20th IBM Computer Science Symposium, Japan, Oct. 10-12, 1986.

McCluskey, E.J., "VLSI Technology at Stanford."
86-14 Preprints of ICCAD'86, the International Conference on Computer-Aided Design, Santa

Clara, Ca.
Udell, J.G.Jr., "Test Set Generation for Pseudo-Exhaustive BIST."
Wagner, K.D., "Fault Coverage of Pseudorandom Testing."
Wang, L.T., and E.J. McCluskey, "Complete Feedback Shift Register Design

for Built-In Self-Test."
86-15 Preprint of "Dependable Computing and Fault-Tolerant Systems," Vol. 1; "The

Evolution of Fault-Tolerant Computing," Proceedings of a 1-Day-Symposium
in the honor of William C. Carter, A.Avizienis, H. Kopetz, and J.C. Laprie,
eds., 1986.

McCluskey, E.J., "Reliable Digital Systems and Related Stanford University Research."
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CRC TR's (Continued)

86-16 David, R., and K.D. Wagner, "Application of the Cutting Algorithm to Analysis of
Pseudorandom Testing."

86-17 Wang, L.-T., and E.J. McCluskey, "Complete Feedback Shift Register Design for
Built-In Self-Test."

86-18 Preprints of the IEEE Pheonix Conference on Computers and Communications,
Scottsdale, AZ, Feb. 25-27, 1987.

Amer, H.H., and E.J. McCluskey, "Latent Failures and Coverage in Fault-Tolerant
Systems."

Liu, D.L., and E.J. McCluskey, "A VLSI CMOS Circuit Design Technique to Aid Test
Generation."

86-19 Wagner, K.D., "Delay Testing of Digital Circuits Using Pseudorandom Input
Sequences," Revised version of CRC TR 85-12.

86-20 Wagner, K.D., "A Survey of Clock Distribution Techniques in High-Speed Computer
Systems."

86-21 Wagner, K.D., "Effect of Supply Voltage in Circuit Propagation Delay and Test
Application."

86-22 C6rtes, M., and R.K. Iyer, "An Investigation on Switching-Rate Induced
Electromigration."

86-23 C6rtes, M., E.J. McCluskey, K.D. Wagner, and D.J. Lu, "Properties of Transient
Errors Due to Power Supply Disturbances."

LIST OF PRESENTATIONS

Andrews, D., "Dynamic Assertion Testing of Flight Control Software," 19th Hawaii International
Conference on System Sciences, Honolulu, HW, 1/7/86.

C6rtes, M., "Modeling Power Supply Disturbances in Digital Circuits" ISSCC'86, 2/19/86.
McCluskey, E.J., "Fault Tolerant Computing Techniques," IEEE Santa Clara Valley Aerospace

and Electronic Systems Chapter, 2/27/86.
Mourad, S., "Multiple Fault Detection in Parity Trees" Compcon 86, San Francisco, CA, 3/3/86.
Wagner, K., "Pseudorandom Testing for Stuck-at Faults" Built-in Self-Test Workshop,

Charleston, SC, 3/12/86.
Wagner, K., "Random/Pseudorandom Testing for Stuck-At and Delay Faults," McGill University,

Montreal, Canada, 3/17/86.
Wagner, K., "Random/Pseudorandom Testing for Stuck-At and Delay Faults," GE Research,

Schenectady, NY, 3/17/86.
McCluskey, E.J., "Comparing Causes of IC Failures" New Directions for IC Testing, Victoria,

BC, 3/18/86.
Saxena, N., "Effectiveness Measures for Data Compression Techniques under Unequally Likely

Error Model" New Directions for IC Testing, Victoria, BC, 3/18/86.
Saxena, N., "Syndromes and Signature are Almost Orthogonal" New Directions for IC Testing,

Victoria, BC, 3/18/86.
McCluskey, E.J., "Comparing Causes of IC Failures," Computer Forum: Tektronix presentation,

Beaverton, OR, 3/28/86.
McCluskey, E.J., "Undetected Bad Chips," Device Reliability Committee, IEEE Electron Device

Society, Anahiem, CA, 3/31/86.
McCluskey, E.J., "Fault-Tolerant Computing Research at Stanford," Stanford University TRW

Colloquium, 4/11/86.
Liu, D.L., "CMOS: Faults, Design for Testability" IEEE West Coast Test Workshop, Lake Tahoe,

CA, 4/20/86.
McCluskey, E.J., "How to Make Computers More Reliable," University of New Mexico,

Department of Electrical and Computer Engineering Colloquium, 4/29/86.
McCluskey, E.J.,"Why Bad ICs Get Through the Test Process," Sandia Corporation, 4/29/86.
McCluskey, E.J., "Fault-Tolerance," Sandia Corporation, 4/29/86.
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Presentations (Continued)

McCluskey, E.J., "Comparing Causes of IC Failures," Sandia Corporation, 4/29/86.
Wang, L.T., "Circuits for Pseudo-Exhaustive Test Pattern Generation," IEEE Workshop on

Design for Testability, Vail, CO, 4/29/86.
David, R., "The Length of Random Testing of RAMs," IEEE Workshop on Design for

Testability, Vail, CO, 4/29/86.
Dandapani, R., "Testing and Testable Design of Modern Microprocessors," IEEE Workshop on

Design for Testability, Vail, CO, 4/29/86.
C6rtes, M., "Properties of Transient Errors due to Power Supply Disturbances," International

Symposium on Circuits & Systems, San Jose, CA, 5/5/86.
Amer, H., "Calculation of the Coverage Parameters for the Reliablility Modeling of Fault-Tolerant

Computer Systems," International Symposium on Circuits & Systems, San Jose, CA,
5/5/86.

Wang, L.T., "Concurrent Built-In Logic Block Observer (CBILBO)," ISCAS'86, San Jose, CA,
5/5/86.

Liu, D. "Design of CMOS VLSI Circuits for Testability," CICC, Rochester, NY, 5/12/86.
McCluskey, E.J. "Comparing Causes of IC Failures," University of Massachusetts, Analog

Devices Distinguished Lecture Series in Computer Engineering, 5/15/86.
Mourad, S., J.L.A., Hughes, and E.J. McCluskey, "Stuck at Fault Detection in Parity Trees,"

Ninth Int'l Conf. on Fault Tolerant Systems and Diagnosis,(FTSD-9), Brno,
Czeckoslovakia, June 1986.

Wagner, K., "Random/Pseudorandom Testing for Stuck-At and Delay Faults," UCSB, Santa
Barbara, CA, 8/17/86.

McCluskey E.J., "Basic Concepts and Techniques of Hardware Fault-Tolerance,"
Symposium on Computer Science, University of California at Santa Cruz, 8/26/86.

C6rtes, M.C., and E.J. McCluskey, "An Experiment on Intermittent-Failure Mechanisms."
ITC'86, Washington D.C., 9/11/86.

Freeman, G.G., D.L.Liu, B.Wooley, and E.J. McCluskey, "Two CMOS Metastability Sensors,"
ITC'86, Washington D.C., 9/11/86.

Hughes, J.L.A., and E.J. McCluskey, "Multiple Stuck-At Fault Coverage of Single Stuck-At Fault
Test Sets," ITC'86, Washington D.C., 9/11/86.

Wang, L.T., and E.J. McCluskey, "Circuits for Pseudo-Exhaustive Test Pattern Generation,"
ITC'86, Washington D.C., 9/11/86.

Wang, L.T., and E.J. McCluskey," A Hybrid Design of Maximum-Length Sequence Generators,"
ITC'86, Washington D.C., 9/11/86.

McCluskey, E.J., "Testing Futures," 1986 Test Technology Curriculum Workshop, Washington,
D.C. 9/11/86.

Mourad, S., "Design or Test? Logic Design and Digital Testing in CS and EE Curricula,"
1986 Test Technology Curriculum Workshop, Washington, D.C. 9/11/86.

McCluskey, E.J., "Comparing Causes of System Failure," Proc., Euromicro, Venice, Italy.
9/15/86.

McCluskey, E.J.,"New Trends in Computers and the Importance of the Reliability of
Hardware and Software for Banking Business," Presentation to NCR Banking division,
Cairo, Egypt. 9/22/86.

McCluskey, E.J., "Fault-Tolerant System and Computer Reliability," Presentation to NCR, Cairo,
Egypt. 9/24/86.

McCluskey, E.J.,"Why Bad Chips Go Undetected," Presentation to Fujitsu Laboratories, Inc.
10/20/86.

McCluskey, E.J.,"Why Bad Chips Go Undetected," Presentation to Hitachi Central Research
Laboratories, 10/21/86.

Udell, J.G., Jr., "Test Set Generation for Pseudo-Exhaustive BIST," ICCAD'86 , 11/11/86.
Wagner, K.D., "Fault Coverage of Pseudorandom Testing," ICCAD'86, 11/11/86.
Wang, L.T., and E.J. McCluskey, "Complete Feedback Shift Register Design for

Built-In Self-Test," ICCAD'86, 11/11/86.
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LIST OF ABBREVIATIONS

ICCAD'86 International Conference on Computer-Aided Design, Santa Clara, CA, Nov. 10-13,
1986.

ISCAS'86 = Proceedings of the International Symposium on Circuits and Systems, San Jose, CA,
May 5-7, 1986. "N.

FJCC = Proceedings of the Fall Joint Computer Conference, Dallas, TX, Nov.2-4, 1986.
ISSCC'86 = Proceedings of the IEEE International Symposium on Circuits and Systems,

Anaheim, CA, Feb. 19-21, 1986.
COMPCON'86 = Computer Society International Conference,San Francisco, CA, March 3, 1986.
ITC'86 = International Test Conference, Washington, D.C., Sept. 8-11, 1986.
CICC = Custom Integrated Circuits Conference, Rochester, NY, May 12-15, 1986. -

1986 SCHOLARS VISITING CRC

Dr. Peter Gartner, Budapest Polytechnic University, Budapest, Hungary.

Prof. Ren David, Laboratoire d'Automatique de Grenoble, University of Grenoble, France. .

Prof. Rarnaswami Dandapani, Youngstown State University, Ohio.

Prof. Takashi Nanya, Tokyo Institute of Technology.
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CRC PhDs GRANTED

K. Wagner, Digital Circuits: Random Testing and Testing Issues, 1987 (IBM).
A. Mahmood, Concurrent Checking Using Watchdog Processors, 1986, (ROLM).
J.L.A. Hughes, Reliable Digital Systems: Multiple Fault Detection and Totally Self-Checking

Comparators,(Georgia Tech.).
S. Bozorgui-Nesbat, Design for Testability: Random Logic and Programmable Logic Arrays,

1985, (Schlumberger).
S. Hassan, Design for Testability Techniques Using Signature Analysis, 1984, (ROLM).
M. Namjoo, Concurrent Testing at the Computer System Level, 1983, (SUN).
J. Khakbaz, Testing and Concurrent Checking for PLA's and Related Checker Design Issues,

1983, (Data General).
S. Butner, Failures in Computers: A Study of Their Characteristics and a Tolerance Technique,

1981, (UCSB).
D. Lu, Concurrent Testing and Checking in Computer Systems, 1981, (IBM).
M.L Blount, Probabilistic Fault Diagnosis Models for Digital Systems, 1978, (IBM).
M.D. Beaudry, Performance Considerations for the Reliability Analysis of Computing Systems,

1978, (PFS).
J. Savir, Detection of Intermittent Failures in Combinational Circuits, 1977, (IBM).
R. Betancourt, Analysis and Synthesis of Sequential Circuits Using Clocked Flip-Flops, 1977,

(Fairchild).
A.M. Usas, Error/Management in Digital Computer Input/Output Systems, 1976, (Princeton)
J.J. Shedletsky, Error Latency in Digital Circuits, 1976, (IBM).
K.P. Parker, Probabilistic Test Generation, 1976, (IBM).
S.G. Kolupaev, Cutting Planes and Self-Checking Networks, 1976, (Unknown).
T.G. Price, Jr., Probability Models of Computer Systems, 1975, (IBM).
F.J. O.-Dias, Multiple Fault Analysis in Combinational Logic Circuits, 1975, (Brazil).
R.C. Ogus, Design and Evaluation of Ultra-Reliable Hybrid Redundant Digital Systems, 1975,

(Xerox).
K.C.Y. Mei, Dominance Relations of Stuck-at and Bridging Faults in Logic Networks, 1975,

(CIRRUS LOGIC, Inc.).
J. Losq, Modeling and Reliability of Redundant Digital Systems, 1975, (SCSI).
D.T. Wang, An Algorithm for the Generation of Test Sets for Combinational Logic Networks,

1974, (IBM).
J.F Wakerly, Low-Cost Error Detection Techniques for Small Computers, 1974, (David Systems).
L. Svobodova, Computer Performance Measurement and Evaluation Methods: Analysis and

Applications, 1974, (IBM).
G.N. Shapiro, A Functional Approach to Structured Combinational-Logic Design, 1974,

(Unknown).
H. Mitarai, The Use of Semiconductor Read-Only Memory for Logic, 1974, (Canon).
J.A. Abraham, Reliability Analysis of Digital Systems Protected by Massive Redundancy, 1974,

(University of Illinois).
A.B. Salisbury, The Evaluation of Microprogram Implemented Emulators, 1973, (U.S. Army).
R.T. Boute, Faults in Sequential Machines: Algebraic Properties and Detection Methods, 1973,

(Netherlands).
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