












































































































































































































































































VLSI SYSTEMS DESIGN 
SUBJECT INDEX, 1986-1987 

A 
Analog modeling 
"GaAs MESFET Model for Precision Analog IC Design,'' Ravender 

Goyal and Norman Scheinberg, May 4, 1987, p. 52 . 
Analog MOS design 
"Analog Macrocell Assembler," Greg Winner, Tuan A . Nguyen, a11d 

Carroll Slemaker, May 4, 1987, p. 68. 
"Analog Module Generators for Silicon Compilation," Jay Kuhn, May 4, 

1987, p. 74. 
"Device Design for Analog !Cs," Mohammad A. Rehman, March 1986, 

p. 100. 
"MOS Device Design for Analog !Cs ," Mohammad A . Rehma11, June 

1986, p. 133 . 
"Survey of Analog Semicustom !Cs," VLSI Svstems Design Staff. May 4. 

1987, p. 89. 
"A Switched-Capacitor Filter Compiler," Therasse L. Reynders. R. La11-

noo, and B. Dupont, September 1987, p. 85. 
See also Automatic IC layout. Semicustom !Cs 
Automatic IC layout 
"An Automatic Layout System for Linear Arrays," M.A.K. Moussa. April 

1987, p. 60. 
"PIONEER: A Macro-Based Floor-Planning Design System," Lin S. 

Woo, C.K. Wong, and D. T. Ta11g, August 1986. p. 32 . 
"Place and Route Strategies," Jiri Soukup, November 1986. p. 34. 
"Survey of Automatic Layout Software," April 1987, p. 78 . 
"Timing-Driven Layout of Cell-Based ICs, Steven Teig, Ra11dafl L. Smith , 

and John Seaton, May 1986, p. 63. 
See also Floorplanning, IC layout systems 
Automatic test equipment. See Testing 
ADAS. See Behavioral simulation 

B 
Behavioral simulation 
"Behavioral Modeling in Logic Simulation," David J. Wharton, August 

1986, p. 46. 
''A Behavioral Simulation Shell, Gary Beihl and Shekhar Borkar, Novem­

ber 1986 , p. 96. 
"Board-Level Simulation using Models with X-State Handling," William 

D. Billowitch, February 1987, p. 56. 
Bipolar technology 
"A Bipolar Process for Radiation Hardness, Jim Wells and Ed Jeffrey, 

September 1986, p. 102. 
"Creating Low-Power Bipolar ECL at VLS I Densities" Georf?e Wilson, 

May 1986, p. 84. 
"Handling the Power Dissipation of ECL Gate Arrays." Bisll'a Ba11erjee. 

January 1987, p. 40 . 
"High-Performance CML Systems." Richard Carmichael , Kel'in Schut:. 

David Still . and David G. Wick. September 1986. p. 40 . 
'"Semicustom ECL Array Becomes Custom Analog Pin Driver." Jim 

Graydon and Nghiem Phan, May 20, 1987. p. 80. 
See also Automatic IC layout, High-speed logic. Programmable logic 
Built-in self-test 
.. A CMOS Cell Library Design for Testability." Dick L. Liu and Edll'ard 

J . McCl11skev. May 4. 1987. p. 58. 
"Feedback Shift Registers for Self-Testing Circuits." La1111g-Terng Wang 

and Ed11'llrd J. McCl11skev. December 1986. p. 50 . 
"Signature Analysis Testing in Large Standard-Cell AS ICs," Eric L. 

Smitt. May 20. 1987. p. 46. 
See also Computer and system design 

c 
CAD systems 
'"CAD for Surface Mount : Still a No-Via Zone. " Ernest L. Meyer. 

February 1986, p. 74 . 
" CAD Software Users Address Database Problems. " John Andrews. 

September 1986, p. 58 . 
' 'VITAL: A Cell-Based AS IC Assembler." Stephen McNean·. Rathin 

Putat1111da. Howard Rifi11, Robert Robillard. and David Smith. Novem­
ber 1986, p. 22. 

See also Automatic IC layout, IC layout systems, Printed circuit board 
design and manufacture 

CAE systems 
"Automatically Flatten Hierarchical Schematics." Stuart Swan, Septem­

ber 1986, p. 82. 
" The Desktop Workstations: Life, Liberty and the Pursuit of Personal 

Computers," Stephen Evanczuk. July 1986, p. 56. 
" Survey of CAE Systems," VLSI Systems Design Staff, June 1986, p. 85. 
" Survey of CAE Systems," VLSI Systems Design Staff. June 1987, p . 51 . 
See also CAD systems, Design system integration, IC layout systems 
Capacitor layout. See Analog MOS design 
Cell compilers 
" On Modu le Generation ," Ernest L. Meyer. March 1987, p. 48 . 
"Structured Design with Module Generators,' ' Dar-Sun Tsien, March 

1987 , p. 40. 
See also Analog MOS design 
Cell-based design 
"Guide to Core Processors, VLSI Systems Design Staff, December 1986, 

p. 32. 
" PIONEER: A Macro-Based Floor-Planning Design System ," Lin S. 

Woo , C.K . Wong, and D.T. Tang, August 1986, p. 32. 
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"Semicustom Design with a Microcontroller Core," Ralph Haines and 
Chris Phillips, December 1986, p. 26 . 

"Super Integration: Using Standard Products as Megacells," Jerry G. 
Goetsch, June 1987, p. 106. 

"Survey of Gate Arrays and Cell Libraries ," VLSI Systems Design Staff. 
November 1986, p. 54. 

''Survey of Gate Arrays and Cell Libraries, '' VLSI Systems Design Staff, 
November 1987, p. 76. 

"Using Redefinable IC Technology to Develop a VGA Chip Set ," Dean 
Hays and Bill Knapp , November 1987 , p. 68 . 

" VITAL: A Cell-Based ASIC Assembler, " Stephen McNeary, Rathin 
Putalunda, Howard Rifkin , Robert Robillard, and David Smith, No­
vember 1986, p. 22 . 

See also Built-in self-test, Cell compilers, Computer and system design , 
Core processors, High-speed logic 

Circuit design 
" A Fast Systolic FIFO Queue," Asim J. Al-Khalili and Zikad Ali. May 

1986, p. 76 . 
" Layout Design of a Systolic Multiplier Unit for 2's Complement 

Numbers ," A.R. Hurson, B. Shirazi. and S. H. Pakzad, February 
1986, p. 78. 

"Space-Time Logic ," Charles R. Moeller, August 1986, p. 92 . 
" Wait-State Remover Improves System Performance," Kapil Shankar, 

November 1986, p. 102. 
Circuit simulation 
"The ADEPT Timing Simulation Algorithm, " Peter Odryna and Sani 

Nassif, March 1986, p. 24. 
"Choosing a Circuit Simulator," Joe Domitrowich, September 1986, 

p. 90. 
" Circuit Simulators at a Glance," Roderic Beresford and Joe Do­

mitrowich , August 1987, p. 76 . 
"Converting SPICE to Vector Code," Bruce Greet, January 1986, p. 30. 
"Interactive Control of Analog System Simulation, " David W. Smith, 

Scott A. Majdecki and Doug Johnson, July 1987 , p. 46 . 
" Mixed-Domain Analysis for Circuit Simulation ," Kevin Walsh and 

Bruce Wolfe , August 1987 , p. 44. 
"On Parallel Circuit Simulation ," Pamela J . Waterman , July 1987, p. 56. 
" Parallel Computing for VLSI Circuit Simulation," Jeffrey T. Deutsch , 

Thomas D. Lovell, and Michael Lee Squires. July 1986, p. 46 . 
" Selecting a Personal Computer for Circuit Simulation ," J. Richard 

Hines , March 1987, p. 66. 
"A Survey of Circuit Simulation Programs, " Greg Barros, July 1986, 

p. 32 . 
"Survey of Circuit Simulators," Roderic Beresford and Joe Domitrowich, 

July 1987 , p. 70 . 
See also Analog modeling 
CML. See Bipolar technology 
CMOS technology 
" Application of Silicides to Standard Cells, Werner Metz, February 1986, 

p. 42. 
"CMOS in Radiation Environments , Gordon P. Ansell and Joe S. Tirado. 

September 1986, p. 28 . 
See also Silicon on insulator, Supercomputers 
Computer and system design 
" Design of the Edge! Superminicomputer," Joseph C. Circe/lo , May 

1986, p. 22. 
" Inserting VLSI Technology: A Case Study," Juris Ozols and Robert 

Humphrey, September 1986, p. 52. 
"A Multiprocessor Design in Custom VLSI, " David Jurasek. William 

Richardson, and Doran Wilde. June 1986, p. 26. 
"A Pin-Logic Gate Array for a Programmable Logic Programmer, " Kellie 

Crisafulli , October 1986, p. 30. 
See also Multiprocessing 
Conferences 
"Conference Preview: ICCAD-87," VLSI Systems Design Staff. October 

1987 , p. 81.. 
''Conference Preview: The 1986 Custom Integrated Circuits Conference,'' 

Ernest L. Meyer, April 1986, p. 20. 
" Conference Preview: The 1986 Design Automation Conference, " Ro­

deric Beresford, May 1986, p. 32. 
"The Design Automation Conference." May 4 , 1987, p. 26 . 
" ICCAD-86 Conference Preview," VLSI Systems Design Staff. October 

1986, p. 25. 
" The International Conference on Computer Design, " VLSI Systems 
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Design Staff, September 1987 , p. 20 . 
" International Conference on Computer Design: VLSI in Computers and 

Processors," VLSI Systems Design Staff, September 1986, p. 22. 
"The 1987 Custom Integrated Circuits Conference," April 1987 , p. 36. 
Core microprocessors 
' 'FORTH Processor Core for Integrated 16-Bit Systems,'' Peter S. Dani le 

and Chris W. Malinowski, June 1987, p. 98. 
" Getting to the Core, " David Smith, June 1987, p. 90 . 
See also Cell-based design 
Current-mode logic. See Cell-based design 
Custom ICs. See Gallium arsenide, Market forecasts 

D 
Database management. See Design system integration 
Design centers 
" Directory of ASIC Design Centers" VLSI Systems Design Sta.ff. January 

1987 , p.60 . 
See also Semicustom ICs 
Design for testability. See Built-in self-test. Testability 
Design system integration 
" An Engineering Design Management System," Mark Mayotte , January 

1987 , p. 30 
" Integrating the Electronic Design Process, " Jean Brouwers and Moshe 

Gray , June 1987 , p. 38. 
Distributors. See Semicustom ICs 

E 
Emitter-coupled logic. See Bipolar technology, High-speed logic 
Emulation. See Prototyping 
Encryption 
''Using Programmable Logic Cell Arrays In a Satellite Earthstation,'' April 

1987 , p. 26. 
Engineering workstations. See CAE systems 
ECL. See Bipolar technology, High-speed logic 

F 
Fault simulation 
"Eliminating Failures in the Field ," Geoffrey Mott and John Newkirk. 

October 1986, p. 88 . 
" Finding Fault: An Update on Fault Simulation. " Dal'id Smith , October 

1987, p. 28. 
" The Need for Fault Simulation," Fred Buelow and Ed Porter. October 

1986, p. 84. 
'" Performance of Probabilistic Fault Grading. " Robert D. Hess and Wil­

li0111 C. Berg. Jr .. January 1986, p. 40 . 
" Techniques for Logic and Fault Simulation. " Ernst Ulrich and It.mo 

Suetsugu. October 1986, p. 68. 
See also Test generation 
Fault tolerance. See Memory design 
Floorplanning 
"An Automatic Floorplanner for up to 100,000 Gates. " H. Modarres and 

A. Kelapure, December 1987 , p. 38. 
" Graphical Floorplan Design of Cell-Based VLSI Circuits." Edmond 

Macaluso. April 1987, p. 50. 
Foundries 
" Economics of Fast-Tum Wafer Production," James A . Schoe.ffel and 

Michael L. Rieger, February 1987. p. 22. 



"Survey of Semiconductor Foundries." Judy Eisler. August 1986, p. 62. 
''Survey of Semiconductor Foundries , '' VLSI Systems Design staff~ August 

1987, p. 60 . 

G 
Gallium arsenide 
"A Custom 300-Gate GaAs Circuit for Frequency Encoding, Designed on 

a Personal Computer," Charles G. Ekroot, November 1987, p. 19. 
"Gallium Arsenide on Silicon ," John C.C. Fan, December 1987, p. 80 . 
"A High-Performance Low-Power GaAs Gate Array Family." Gan M. 

Lee, Charles M . Lee. Rick A. Eesley. Hector F. Lai. and Al G . 
Schmidt, July 1987, p. 24. 

"A Knowledge-Based GaAs Design System." George Janae, Carlos 
Garcia. and Richard Davis. April 1987 , p. 68. 

"Survey of Gate Arrays and Cell Libraries." VLSI Systems Design Staff, 
November 1987, p.76. 

See also Analog modeling , Circuit simulation 
Gate arrays 
"Embedded RAM in Gate Arrays: Configurability and Testability, " P. 

Simon Bennell, Robert P. Dixon. and Ken/ C. Oertle. November 1987, 
p. 60. 

"A Fast 20K Gate Array with On-Chip Test System. Ron lake . June 1986. 
p. 46. 

"Gate Array Testability: A Customer Perspective , Ernest l. Meyer. June 
1986, p. 34. 

"An IBM-Compatible Mainframe in 20,000-Gate CMOS Arrays.' · Mark 
Golkar and Jacques Losq, May 20, 1987, p. 64. 

''On-Chip Testability Circuit for CMOS Gate Arrays." Kunnau Chen . 
January 1986, p. 48. 

''A PC/XT Integration Chip on a Single lOK Gate Array," Ke1·i11 lee . 
Charles Chi. and Raymond Chan. June 1987. p. 28. 

"The Role of CMOS Gate Arrays in High-Speed System Design. " Harold 
Dozier, January 1986, p. 20. 

"Survey of Gate Arrays and Cell Libraries ," VLSI Systems Design Swf}: 
November 1986, p. 54. 

"Survey of Gate Arrays and Cell Libraries," VLSI Systems Design Staff, 
November 1987 , p .76. 

"The Tortuous Route to High-Volume Production of a Hard-Disk Control­
ler," David Baughman, January 1987, p . 22 . 

See also Automatic IC layout, Computer design. Gallium arsenide. High­
speed logic, Market forecasts, Supercomputers 

Graphics processing 
''A Semicustom Video Controller for Personal Computer Graphics. " 

Nandu Marketkar. August 1986. p. 24 . 
See also Cell-based design. Signal processing 
Graphics terminals. See IC layout systems 

H 
Hardware accelerators 
"Automation and Simulation in Large System Design." Bruce Erickson. 

December 1986, p. 42 . 
" Hardware Simulator Models for Logic Devices." William Fa:akerly. 

November 1987. p. 30. 
" Mixed-Level Simulation Acceleration," Stephen El'anc:u/.: . February 

1987. p. 62 . 
''A Second-Generation Routing Accelerator for PCB Designs.· ' Frank 

Weisenberger and David Rager, December 1986, p. 20 . 
High-speed logic 
"Champion ASIC Technologies." Ernest l. Meyer , July 1987 . p. 18 . 
"A High-Performance Bipolar Cell Library." Jo/111 S. Shier and Jeffi"e\· M. 

Wisted, and 'Zdenec/.: E. Skokan, July 1987, p. 32. 
"Solving Problems in High-Speed ASIC Design." Donald C. Kirkpatric/.:. 

March 1987, p. 26. 
See also Bipolar technology, Gallium arsenide 

Hybrid circuits 
" An Overview of Hybrid Circuit Vendors, " Greg Barros, October 1986. 

p. 92 . 

I 
Interconnection effects. See Parasitics 
IC layout systems 
· ·Architecture of a Computer-Integrated Engineering System," E1'0/1 Aur­

and and Tani Shal'it, June 1986, p. 58 . 
' ·Beyond GOS II: Combining Flexibility and Automation in Full-Custom 

IC Design. " Dal'e Hightower. Deanna McCus/.:er. Ka:uva Shino:::.uka. 
and Hel[!,e S:werins/.:i. October 1987 , p. 38 . 

··sticks Layout Notation for MESFETs and Refractory-Metal FETs," 
Fave:::. El Guibalr and M.I. Elma.1-rv. February 1986, p. 88 . 

''Survey of IC Layout CAD Systems. " VLSI Systems Design Staff. 
September 1986, p. 67. 

"Survey of IC Layout Systems." VLSI Systems Desi[!.n Staff, December 
1987. p. 63. 

''A Workstation for Cell-Based IC Layout ," HaroldM. Robbie , Robert W. 
Dahlberg. and Herbert l. Hinstorff: Jr., June 1986, p. 70. 

See also Automatic IC layout. Floorplanning. Gallium arsenide, Symbolic 
layout 

ISDN 
··integrating the ISDN Basic-Rate Functions." Dale Gulick . September 

1987. p. 24 . 

L 
Layout. See Automatic IC layout. IC layout systems. Printed circuit board 

design and manufacture 
Layout a na lysis. See Parasitics 
Libra ries. See Cell-based design. Logic simulation, Workstation libraries 
Logic simulation 
"Automatic Translation of Logic Models for Workstation Libraries," 

Mehdi Amani. Garr Griffin, and Scott Hamm. December 1987. p. 56. 
" Behavioral Modeling in Logic Simulation." Dm·id J. Wharton . August 

1986. p. 46 . 
'·Logic Simulation on PCs , '· Shahriar Emami and Stel'e Brunner. January 

1986. p. 36. 
·' 1987 Survey of Logic Simulators. ·· VLSI Svstems Design Staff. February 

1987, p. 70. 
· ' 1986 Survey of Logic Simulators. ·· VLSI Srstems Desi[!.ll Staff. February 

1986, p. 32. 
"The Quick Simulator Benchmark." Dm·id l. Greer. November 1987. 

p. 40 . 
'·Techniques for Logic and Fault Simulation." Ernst Ulrich and ltsuo 

Suetsu[!.u. October 1986, p. 68 . 
" Transferring Simulation Models in EDIF." Warne Ange1·ine. May 4. 

1987' p. ~32 . . 
" Your Logic Simulation Is Only as Good as Your Board Layout. .. Robert 

Cutler, July 1987, p. 40 . 
See also Hardware accelerators 

M 
Macrocells. See Cell-based design. Gate arrays 
Market fo recasts 
"Employing Semicustom: A Study of Users and Potential Users . .. Victoria 

l. Hinder and A11dre11· S. Rappaport. May 20. 1987. p. 6 . 
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"Vendors' Views: Semicustom Today and Tomorrow," May 20, 1987 , 
p. 28. 

Memory design 
"A Memory Interface Chip Designed for Fault Tolerance," Karl E. 

Grosspietsch, Lothar Muh/ack. Karl L. Paap, and Guenther Wagner , 
June 1987, p. 112. 

See also Gate arrays , Microprocessors, Supercomputers 
Microprocessors 
"Memory Management in the 68030 Microprocessor, " Kirk Holden, 

David Mothersole, and Raju Vegesna , February 1987 , p. 88 . 
''Microprocessor Cache Coherency,'' David Schan in, August 1987, p. 40. 
"A Perspective on Standard VLSI Circuits, Roderic Beresford, March 

1986, p. 90. 
See also Parallel processing , Reduced instruction set computers, RISC 

technology 
Military VLSI technology 
" Qualifying the Military ASIC Vendor," Shelly Mattson, Don Howland. 

and Walt Buchanan , December 1987, p. 32. 
See also Gallium arsenide , Silicon on insulator 
Module generation. See Cell compilers 
Multipliers. See Circuit design 
Multiprocessing 
"Algorithmically Accelerated CAD," Richard D. Nielson, February 1986, 

p. 65 . 
"The Butterfly Parallel Processor," VLSI Systems Design Staff. March 

1986, p. 20. 
"A Multiprocessor Design in Custom VLSI. " David Jurasek , William 

Richardson and Doran Wilde. June 1986, p. 26. 
"Parallel Computing for VLSI Circuit Simulation ," Jeffrey T. Deutsch. 

Thomas D. Lovett. and Michael Lee Squires. July 1986, p. 46. 
' ' A Parallel Processing Computer with Hardware-Based Concurrency Con­

trol ," Stan Lackey and Dave Peck. February 1986, p. 26. 
See also Parallel processing 

p 
Packaging 
''Board and Microwave Chip Carriers for GaAs Systems. '' Richard Davis. 

Jerry Schappacher, and Scott Gilstad, June 1986, p. 125 . 
" IC Packaging: An Introduction for the VLSI Designer." Dean P. Johnson 

and Jim Lipman. Juen 1986, p. 108 . 
"Microcoaxial Board Interconnect. " Leonard Schieber. March 1986. 

p. 57 . 
"Multi-Chip Packaging." Sanford Lebow. November 1986. p. 92 . 
" The Wafer Transmission Module," Capt. B.J. Donlan . J.F . McDonald. 

R.H . Steinvorth. M.K. Dhodhi. G.F. Taylor. and A.S. Bergendahl, 
January 1986. p. 54. 

See also Printed circuit board design and manufacture , Surface-mount 
technology , Wafer-scale integration 

Parallel processing 
" A Balanced Scalable Parallel Processor. " Slwiy Pi/pet. March 1987, 

p. 80. 
" Design Methodology for a VLSI Multiprocessor Workstation ," Shing 

Kong. David Wood. Garth Gibson. Randv Kat:. and Dm•id Patterson. 
February 1987 , p. 46. . 

"Floating-Point Acceleration in Programmable Logic." Don Faria and 
Bob Duncan , April 1987 , p. 102. 

See also Multiprocessing 
Parameter extraction 
"Choosing Parameter Extraction Software. " Joe Domitrowich. July 1987. 

p. 64 . 
Parasitics 
" Ground Pin Optimization in High-Speed Digital Systems," Robert D. 

Cutler, March 1986, p. 46. 
" Transmission-Line Analysis of PC Boards," Julius: Poltz and Al Wexler. 

March 1986, p. 38. 
Peripheral hardware. See Cell-based design . Computer and system 

design , Gate arrays 
Placement. See Automatic IC layout , Floorplanning. Printed circuit board 

design and manufacture 
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Programmable logic 
" Automatic Generation of Functional Tests for PLDs," Karen Blvda and 

Peter de Bruyn Kops, April 1986, p. 53 . . 
" Automatic Partitioning of Programmable Logic Devices," Ronald R. 

Munoz and Charles E. Stroud, October 1987 , p. 74 . 
" In-Circuit Emulation for ASIC-Based Designs." Pardner Wynn , October 

1986, p. 38. 
" A Pilgrim 's Progress through Programmable Logic Land," Rob W. 

Hartwig and Chuck Hastings, October 1987 , p. 46 . 
'' A Pin-Logic Gate Array for a Programmable Logic Programmer,'' K el/e 

Crisafulli. October 1986, p. 30. 
" PLD Enhancements for Implementing Subsystems, " Keith H. Gudger, 

October 1986. p. 48. 
" Programmable Logic Overview," Ernest Meyer, October 1987, p. 62 . 
" Survey of Programmable Logic Devices," VLSI Systems Design Staff, 

October 1986, p. 55 . 
" Wait-State Remover Improves System Performance," Kapil Shankar , 

November 1986, p. 102 . 
See also Computer and system design , Encryption 
Printed circuit board design and manufacture 
" The Impact of VLSI on PCB Design," Lee W. Ritchey. August 1986, 

p. 86. 
" Routing Algorithms and Grids for Advanced Board Design. " R. Anas­

tasi , September 1987, p. 54 . 
" A Second-Generation Routing Accelerator for PCB Designs, " Frank 

Weisenberger and David Rager, December 1986, p. 20. 
" Strategies for Complete PCB Autorouting." Pat Merer and Robert 

Lewis, September 1987. p. 60 . 
" Survey of Circuit Board CAD Systems," VLSI Systems Design Stt!ff: 

March 1986, p. 64 . 
" Survey of PCB Layout CAD Systems," VLSI Systems Design Staff", 

September 1987, p. 64. 
·'Survey of PCB Service Bureaus,'' VLSI Systems Design Staff. May 1986, 

p. 88 . 
" Transmission-Linc Analysis of PC Boards .. , Julius::. Polt: and Al Wexler. 

March 1986, p. 38. 
" The VLS I-to-Substrate Connection, " Kwaku Mensah . December 1986. 

p. 68 . 
See also Logic simulation 
Prototyping 
" Emulation of VLSI Devices using LCAs," Nick Schmit::. , May 20. 1987, 

p. 54. 
" PLD Breadboard ing of Gate Array Designs." Michael D. McClure. 

February 1987. p. 36. 
See also Foundries 

R 
Radiation-hardened I Cs. See Bipolar technology. CMOS technology. 

Gall ium arsenide 
Reduced instruction set computers 
" RISC VLSI Design for System-Level Performance,., Chris Rowen , Les 

Crudele. Dan Freitas. Craig Hansen. Ed Hudson . John Kinsel . John 
Moussouris. Steven Pr::.ybylski , and Tom Riordan. March 1986. p. 8 1. 

RISC technology 
" Putting RISC Efficiency to Work in CISC Architectures ... Ronald D. 

Bernal and Joseph C. Circe/lo , September 1987. p. 46. 
Routing. See Automatic IC layout. Printed circuit board design and 

manufacture 
RTL (register-transfer-level) simulation. See Behavioral simulation. 

Logic simulation 

s 
Schematic capture. See CAE systems 
Semicustom ICs 
" An Introduction to Linear Semicustom Desig n. " Pierre lrissou and 



Eugene Lee, July I 986, p. 24. 
"Survey of ASIC Design Centers," VLSI Systems Design Staff, January 

1986, p. 60. 
"Survey of Semicustom IC Distributors," Judy Eisler, April 1986, p. 30. 
See also Cell-based design, Gate arrays, Market forecasts, Silicon 

compilers 
Signal processing 
" High-Performance Graphics via Silicon Compilation," Michael Jones 

and Michael Bailey, March 1987, p. 30. 
"The Use of Silicon Compilation in the Design of a Gaussian Filter and a 

Template Matching Processor," Mira Majewski and Srinavasan Pichu­
mani, October 1987, p . 20. 

Silicon compilers 
"Inside a 2901 Datapath Compiler," Jim Rowson and Bill Walker, May 

1986, p. 40. 
"Intelligent Compilation, " David L. Johannsen, Ken McElvain, and Steve 

K. Tsubota, April 1987, p. 40. 
•·A Microprocessor Datapath Synthesized with a Translator from Schemat­

ics to Silicon," S. Trimberger and Flo Paroli, April 1986, p. 26. 
"Selecting a Silicon Compiler," AL Baker, May 1986, p. 52. 
See also Analog MOS design, Cell compilers, Logic synthesis , Signal 

processing 
Silicon on insulator 
"Silicon on Insulator: Substrates for Tomorrow's VLSI?" Wade Krull and 

Ken Ports, December 1987 , p. 22 . 
Simulation. See Behavioral simulation, Circuit simulation , Fault simula-

tion, Hardware accelerators, Logic simulation, Switch-level simulation 
Standard cells. See Cell-based design 
Sticks. See Symbolic layout 
Supercomputers 
"A Cryogenically Cooled CMOS VLSI Supercomputer," Tony Vacca, 

David Resnick, David Frankel, Randall Bach, James Kreilich , and 
Douglas Carlson, June 1987, p. 80. 

''A Multiport Register-File Chip for the CHoPP Supercomputer, ' ' Gary R. 
Burke, August 1987 , p. 19. 

Superconductivity 
"Properties of Superconducting Electronics," Sadeg M. Faris and James 

M. Barry, April 1986, p. 68 . 
Surface-mount technology 
"CAD for Surface Mount: Still a No-Via Zone, " Ernest L. Meyer, 

February 1986, p. 74. 
Symbolic layout 
"Layout-to-Layout Compaction for Technology Conversion , Jonathan W. 

Greene , November 1986, p. 46. 
"Sticks Layout Notation for MESFETs and Refractory-Metal FETs," 

Fayez EL Guibaly and M .I. Elmasry, February 1986, p. 88 . 
Systolic architecture 
"A Fast Systolic FIFO Queue," Asim J. Al-Khalili and Ziad Ali, May 

1986, p. 76. 

Testability 
See Built-in self-test, Gate arrays 
Testability analysis 

T 

"A Fast 20K Gate Array with On-Chip Test System, " Ron Lake , June 
1986, p . 46 . 

"Gate Array Testability : A Customer Perspective, Ernest L. Meyer. June 
1986, p. 46 . 

"On-Chip Testability Circuit for CMOS Gate Arrays ," Kunnau Chen, 
January 1986, p. 48 . 

Test generation 
"The ASIC Designer' s Test Engineering Responsibilities ," James H. 

Walker, February 1986, p . 56. 
"Automated Test Generation for Integrated Circuits," Ralph Marlett, July 

1986, p. 68 . 
"Automatic Generation of Functional Tests for PLDs," Karen Blyda and 

Peter de Bruyn Kops, April 1986, p. 53 . 

"A Method for the Extensive Verification of Programmable VLSI De­
vices," Renato Gadenz and W. Patrick Hays, July 1986, p. 84. 

"Stimulus Data Interchange Format, Part I: Test Issues ," Chris Pieper. 
July 1986, p. 76. 

"Stimulus Data Interchange Format, Part 2: Test Specifications, " Chris 
Pieper, August 1986, p . 56. 

"Tools for Test Development ," William E. Den Beste, July 1986, p. 92 . 
Testing 
" A Designer's View of Automatic Test Equipment, VLSI Systems Design 

Staff, September 1986, p. 96. 
"E-Beam Probing for VLSI Circuit Debug," Neil Richardson , August 

1987, p. 24. 
"IC Prototype Verification: Test and Tribulation, " Stephen Evanczuk, 

April 1986, p. 44. 
" A Laboratory System for Statistical IC Characterization ," Jeff Anderson 

and George Ansel, April 1986, p. 79. 
"A Mixed-Signal Test Program Development Environment," Mogens 

Ravn , August 1987, p. 32. 
"Systematic and Structured Methods For Digital Board Testing," F.P.M 

Beenker, January 1987, p. 50. 
"Why a Test Chip?," Susana Stoica, May 20, 1987, p. 36. 
See also Test generation 
Timing analysis 
" The ADEPT Timing Simulation Algorithm, " Peter Odryna and 

Soni Nassif, March 1986, p. 24. 
" A Mixed-Level Timing Verifier for Digital Systems, Zhong Mo, Yen-Jen 

Oyang, and Sang S. Wang, March 1987 , p. 74 . 
''Timing Analysis of MOS VLSI Circuits,'' You-Pang Wei and Cl(ff Lyons 

and Shawn Hailey, August 1987, p. 52. 
" Timing-Driven Layout of Cell-Based ICs ," Steven Teig, Randall L. 

Smith. and John Seaton, May 1986, p. 63. 
" Timing Verification for System-Level Designs," Michael Chiang and 

Michael Bloom , December 1987, p. 46 . 
See also Tracing 
Tracing 
"A Real-Time Performance Analyzer," Max Baron and Sorin Iacobovici, 

May 4, 1987 , p. 44. 

v 
Vector processing 
"Converting SPICE to Vector Code," Bruce Greet. January 1986. p. 30. 
Verification. See Behavioral simulation , Circuit simulation , IC layout 

systems, Logic simulation , Switch-level simulation, Timing analysis 
VHSIC. See Military VLSI " technology 
VLSI design systems. See CAD systems 

w 
Wafer-scale integration 
" The Wafer Transmission Module ," Capt. B.J. Donlan. J .F. McDonald. 

R.H. Steinvorth, M.K. Dhodhi, G.F. Taylor. and A .S . Bergendahl. 
January 1986, p. 54 . 

" Yield of Wafer-Scale Interconnections, " J.F. McDonald . Capt. B.J. 
Donlan. R.H. Steinvorth, H. Greub. M. Dhodhi, J.S . Kim , and A .S. 
Bergendahl. December 1986, p. 62 . 

Workstation libraries 
" Automatic Translation of Logic Models for Workstation Libraries ," 

Mehdi Amani, Gary Griffin , and Scott Hamm, December 1987 . p. 56. 
Workstations. See Automatic IC layout, CAE systems, IC layout systems, 

Printed circuit board design and manufacture 
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The Gate Array WorkSysteni Makes 
Layout As Easy As Pushing A Button. 

Now logic 
designers can 
control the 
entire physical 
layout of gate 

Al.JTOMATED 

array designs. From a single schematic 
entry environment. Just by pushing 
a button. 

_Developed by Tektronix as part of 
Tektronix Aided Engineering , the Gate 
Array WorkSystem eliminates the need 
for IC layout expertise. Because it gives 
you everything you need to quickly 
develop ASIC vendor-certified layouts. 

And since you're controlling the layout 
from the schematic, you can tune your 
design using iterations of simulation 
and automatic layout to achieve your 
performance requirements. 

The Gate Array WorkSystem creates 
a unique, performance-driven design 
environment integrating Designer's 
Database Schematic Capture (DDSC™) 
and industry-standard HILO<P'..3 logic 
simulation with MERLYN-G™ automatic 
physical layout. 

The system also introduces vendor­
certified TurnChip® ASIC Layout Modules 
for knowledge-based , automatic 
control of MERLYN-G layout of specific 
array families . 

Layout so automated you can place 
and route a 5000-gate array 100% 
automatically. Just by pushing a button . 
With results so accurate that your 
layout is ASIC vendor-endorsed . 

Using TurnChip modules, you can 
generate ASIC vendor-certified layout 
designs, then send them directly to 
the ASIC vendor. Which cuts your design 
time, lowers your costs and delivers 
complete control of your sensitive 
design data. 

It's all part of Tektronix Aided Engineer­
ing . Integrated WorkSystems that 
take you beyond traditional CAE solutions. 
And into prototype verification , software 
development and testing , systems 
integration, mechanical design and 
manufacturing . All running on industry­
standard platforms from Apollo®and DEC~ 

Best of all , it's from Tektronix. The name 

BACK ANNOTATION 
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WorkSystem , DDSC, and MERLYN-Gare trademarks of Tektronix, Inc. TurnChip is a registered trademark 
of Tektron ix, Inc. HILO is a registered trademark of Gen Rad. Inc. Apollo is a registered trademark of Apollo 
Computer, Inc. DEC is a trademark of Digital Equipment Corp 
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you've always trusted to get the engi­
neering job done. So you're assured of 
worldwide service, support and training. 

If you'd like to take control of physical 
layout, contact your local Tektronix, 
CAE Systems Division , sales office. 
Or call 800/547-1512. Tektronix, CAE 
Systems Division, PO. Box 4600, 
Beaverton, OR 97076-4600. 

Tektroni){@ 
COMMITlED TO EXCELLENCE 



AUTOMATIC SCHEMATIC. 
FUTUREDESIGNER: DRAW LESS. DESIGN 
MORE. Introducing FutureDesigner™ -
the only advanced design entry work­
station that lets you describe your cir­
cuit in compact, high-level terms and 
create more complex designs faster. 
FutureDesigner's flexible, new tech­
niques encourage creativity and 
experimentation, helping you pro­
duce innovative products quickly and 
more accurately. 

MULTIPLE DESIGN ENTRY MODES FOR 
SPEED AND FLEXIBILITY. Describe 
your circuit with any combination of 
structural and behavioral representa­
tions. Use schematics to enter the 
structural portions of the design, such 
as data paths in a memory array. For 
portions easier to describe behaviorally, 
like sequencers or decoders, simply 
enter equations, truth tables or state 
diagrams using on-screen input forms. 

ADVANCED DESIGN VERIFICATION 
HELPS YOU GET IT RIGHT THE FIRST 
TIME. For the behavioral portions of 
your design, use FutureDesigner as a 
"what if" tool to try different design 
approaches. Immediately verify that 
your circuit works as you intended. For 
the structural portions, design check 
tools detect and help you correct con­
nectivity and other common design 
errors. Together these features signifi­
cantly shorten the design iteration cycle. 

LOGIC SYNTHESIS CONVERTS YOUR 
EQUATIONS INTO SCHEMATICS. Once 
you've entered equations, state dia­
grams or truth tables, FutureDesigner's 
logic synthesizer eliminates redundant 
circuitry and optimizes your design for 
size/speed trade-offs. FutureDesigner 
is the only design entry workstation that 
will then automatically produce the 
correct schematics and integrate them 
with the total structural design. 
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MORE CHOICES IN TECHNOLOGIES, 
VENDORS AND SYSTEMS. Future­
Designer is technology independent. 
Choose the most convenient mix of 
TTL, PLDs, gate arrays or other 
ASICs from a wide range of semi­
conductor manufacturers. You can 
easily migrate from one technology 
to another without redesign. 

FutureDesigner output is an 
industry standard, widely accepted 
by engineering service bureaus and 
semiconductor vendors. You'll also 
have access to both FutureNet® and 
other CAD systems for simulation 
and PCB layout. 

Call us today and learn how a 
FutureDesigner workstation gives 
you the flexibility and accuracy to 
design innovative products faster. 

1-800-247-5700 
Dept. 732 

FutufeNet"· 
A Data 1/0 Company 


