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Publishing compact model with NEEDS

Individual compact model page
ﬁnanouus qEmwmaees g @

Title Source code

Version Circuit simulation benchmark

References
Khakittoaz, 0. M. Nayih,
fcion Dev. ol 56, pp. 1674-168

Synopsis Parameter sets/extractor

Abstract Manual NEEDS list of compact models

Latest
_c.-tn ¢ o B

A Verilog-A Compact Model for Negative Capacitance FET S e iy

References Other files

The NC-FET compact modsd is 3 semi- ghysical verilog- A mod of e negiive cpasitnce ¥ansisior. We developed $1is 56f consistent modd with

BSIMAMVYS rd Lk theary

N E E D S M O d ifi ed C IVI C Lice n se Ambipolar Virtual Source Compact Model for Gra?hene FETs | S e

Thisisac o tuased armbipeiar virkus-source (AVS) mod $1t describes carrier ¥arnzport in bofh nipolar and ambipolr regmes in quas- bullise
e 6 stors (GFETs)

éerkeley VCSEL Compact Model

primarily for use in desigring drect modd

CCAM Compact Carbon Nanotube Field-Effect Transistor Model R R

CCAM i a semi- ghysical carbon nnohube Seid effect ransisior moded sppiicatie for digitd, rlog and high Fequency sficaions.

Tags

Compact model for Perpendicular Magnetic Anisotropy Magnetic Tunnel Junction

Triz STT PMA MTJ maoded integrasies the physic
compiex rdiility wudyss of

FET pH Sensor Model 2113|2813

The FET pH sensar moded i 3 surface potersal compact moddl for FET tsed pH sensors #ut acouraely describes e physics of decrayle and surface
charges et respond

111V Tunnel FET Model R B i

-V Turmed FET Moded i 3 lock-up tatie bussed moded, where e devios current and capacitance chirackerisics sre abtaned om cafitrasted TCAD
sion




Publishing compact model with NEEDS

Version control and access

Versions
Version Released DOI Handle Status
1.11 Dec 02, 2015 10 .4231/D3RR1PN6M published view version
1.1.0 Aug 01, 2015 10.4231/D3QZ22J40 published view version
1.01 Oct 23, 2014 10.4231/D3H12Vv82S published view versior
Wishlist Questions Citations
Wishlist Recent Questions Citations Non'afﬂliated (O) | Afﬂllated (])
Affiliated authors
© Add a new wish © Ask a question
S. Eryilmaz; Duygu Kuzum; Shimeng Yu; H.-S.P. Wong (2015),
Recent Wishes (view all 1 ) . Volatile-Memory Based Neuromorphic Architectures," Electr
v \VIEW 4 Recent Questions ’
Extra imeters from MVS model

Update tracking

Double-Cl d Sil NEMS R Model Upcoming features:
ouble-Clamped Silicon / esonators Mode

P « Bug report
This model is built for a silicon-based, double-clamped (SOL ° .
Capacitive modulation with the two gates. piezoresistive mo Detalled user usage
O Subscribe to this compact model update/news




Compact model publication platform

1. Start by initiating a project.

Projects | own (5)

Titlev
e Multi-junction
-

4. Publish on nanoHUB

SEUO0
g:}’tnanoHUB o oo

MVS Nanotransistor Model (Silicon) 1.1.0

> Dowiosd Bunde
B [Rpa—

Massachsots sttt of Tochnotogy M)

The T Vs Susce 0 . . pimsiysopesisin

NEEDS: Nano-Enginesred
Electronic Device Simulation
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~ NEEDS

2. Build a CM publication

@ Publications (Beta)
Titlew

R Rev200

v Description v Content

v Authors

_—

g

Automatic background VALint check
and onscreen feedback to the author

vExtras wvTags wlLicense w«Notes

3. Review by NEEDS curator

1
1

Verilog-A Source Code

updated Jul 03, 201




VALInt

C. McAndrew, et al., “Best Practices for

CMC Recommended Practices Compact Modeling in Verilog-A”, Journal of
Electron Device Society (2015)

NEEDS

license
checking

compiling errors _Nnlalialal @lal alszla

checki ng New Upload | |Example| | Macro | Save Close Check || Format Info

mastertest.va |

57 "MPRcc( fc = 809 o 0.0, 0.99, "depletion capacitance linearization facia
58 "MPRco( cjo i 1iGe-12,"F" 0.0, inf, "zero-bias depletion capacitance")

59 "MPRoo( pj , 0.9 S o 0.0 inf, "built-in potential for cj")

60 "MPRoo( mj , 0.3 2 0.0 1.0, "grading coefficient for cj")

61
62 analog begin : vaTestlModel
63

64 real vj, gjCalc, cjbDdx, cjCalc;
65

66 vj = V(ref); // referenced to ground, no branch defined, inconsistent|

67 if (vj > fc*pj) // missing begin/end, trailing space |

68 cjCalc = cjo*pow(l-fc,-mj); // 1 should be 1.0

69 else ) o ) // missing begin/end L

Z(#,, __ciCalc = ciO*pow(l-vi/pi.-mi): // 1 should be 1.0 84

e [ D
Line Type Message

23 [AGEIGENN 3 instances of pow(-1fc,) is found. Replace with §exp for speed.

23 WELQILLW Parameter has no range!

66 error  Reference to ground is not Ignore this error

67 warning Use "begin” and "end" arouj  More details block is recommended!
74 error Reference to ground is not allowed!
75 error Reference to ground is not allowed!
76 error Reference to ground is not allowed!

Found 4 error(s), 2 warning(s), and 1 notice(s).



VALint development

- Lo Prototype: VAChecker0.1 (late 2014)
o « Basedon ADMS
» Check for single Verilog-A file only.
« Simple text based output

VALint BETAOQ.2 (since Sep. 1st,2015)

« Support models with multiple Verilog-A
files.
» Texteditor interface with VALint
integrated.
« Tobe anintegrated part of NEEDS
Feedback: publication curation.
« Unable to upload proprietary compactmodelsto
nanoHUB :
e : VALIntBETAO.3
 Difficult to install because ADMS depend on legacy (since April 18t 2016)
software

« Many missing rules/recommended practices that
are not supported by ADMS 7



VALint development

NISTE B@ @20

New Upload | |Example || Macro | Save Close Check || Format Info

mastertest.va

57 "MPRcc( fc 0.9 0.0, 0.99, "depletion capacitance linearization facia|
58 "MPRco( cjO 1.0e-12 ,"F 0.0, 1inf, "zero-bias depletion capacitance")

59 "MPRoo( pj 0.9 v 0.0 inf, "built-in potential for cj")

60 "MPRoo ( mj 0.3 0.0 1.0, "grading coefficient for cj")

61

62 analog begin : vaTestlModel
63

64 real vj, gjCalc, cjDdx, cjCalc;

65

66 vj = V(ref); // referenced to ground, no branch defined, inconsistent|

67 if (vj = fc*pj) // missing begin/end, trailing space

68 cjCalc = cjo*pow(l-fc,-mj); // 1 should be 1.0 [

69 else // missing begin/end

[7? ciCalc = ciOQ*pow(l-vi/pi.-mi): // 1 should be 1.0 | | ]L

< »
Line Type Message

23 [RGBt 3 instances of pow(-1fc,) is found. Replace with $exp for speed.

23 warning GElEMECIREE CRETE] <

66 error  Reference to ground is not Ignore this error

67 warning Use "begin” and "end" aroul  More details block is recommended!

74 error Reference to ground is not allowed!

75, error Reference to ground is not allowed!

76 error Reference to ground is not allowed!

Found 4 error(s), 2 warning(s), and 1 notice(s).

VALint BETA 0.3 (since April 181, 2016) https://nanohub.org/tools/vachecker
» Complete rewrite based on

* VAPP engine developed by Berkeley team

« Qt based interface
* Octave compatible.

* Addressed many issues reported in version 0.2



Uncertainty quantification with compact

models
Compact
Uncertainty in parameters P Uncertainty in output
model

‘ Uncertainty propagation ‘ Parameter fitting with uncertainties
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Summary

VALint

* [ndustrial strength models

« Cross platform installation scripts
Model exerciser

 MAPP

Uncertainty quantification

Model deployment and curation

10



