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IEEE Electron Devices Society (EDS)

• 14 Technical Area Committees (TACs)
−under VP of Technical Activities Prof. Burghartz

• One of these is Compact Modeling (CM)
• Revitalized at the start of 2013

−converged on list of goals
−commenced work on these goals

• Highlighted in October 2013 issue of EDS 
Newsletter
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Participants

Geoffrey Coram† Analog Devices

Colin McAndrew (chair) Freescale

Laurence Nagel Omega Enterprises Consulting

Jaijeet Roychowdhury‡ UC Berkeley

Ananda Roy† Intel

Andries Scholten† NXP

Sadayuki Yoshitomi† Toshiba

†CMC (Compact Model Coalition)
‡NEEDS (Nano-Engineered Electronic Device Simulation)
also contributions by: Kiran Gullapalli (Freescale), Gert-Jan Smit (NXP)
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Ground Rules

• Objective: 100% technical
• All output completely publically available
• EDS TAC aims

−support of EDS VP Publications
−support of EDS VP Conferences
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Goals

1. Define coding standards for Verilog-A

2. Provide general Verilog-A macros

3. Provide pn-junction Verilog-A macros

4. Provide simple, but non-trivial, Verilog-A 
examples

5. Document compact model benchmarks
- assemble in one place (exist already, but in 
disparate places)

6. Set up CM “open issues” list

7. Endorse Verilog-A→SPICE code generator
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Status

• Emphasis to date is Verilog-A “best practices”
−despite good information already existing 
(Coram, BMAS 2004) it is widely ignored

• CMC and NEEDS also targeting this
−CM-TAC includes key CMC and NEEDS people

• “Best practice” document drafted
−asked to propose as article for JEDS
 Journal of the Electron Device Society
 Open-Access,  all-electronic IEEE EDS publication

• At present revising for JEDS submission
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Status (cont’d)

• Have defined both general and pn-junction 
Verilog-A macros
−will provide on IEEE EDS web site

• Have an initial example model
−significantly enhanced R3 model for JFETs and 
nonlinear resistors (diffused and poly)
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R3 Enhancements

• Extended temperature, geometry dependence
−necessary for velocity saturation

• Enabled both depletion pinching and velocity 
saturation effects to be made arbitrarily small
−necessary for poly resistors
−without any numerical issues
 highly nontrivial to do, even though sounds easy

• Significantly improved JFET modeling
−DIBL, CLM, vastly improved full pinch-off model

• Many other less major updates
• All based on extensive comparison to data
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