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ObjectivesObjectives

Address the issues raised by CMC members  
during model evaluation process
Prepare for PSP standardization process

This release includes all modifications which will lead to non-backward 
compatibility. Further additions (fingers, well-proximity, etc.) will be added in a 
backwards-compatible manner in subsequent releases 
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Releases and LevelsReleases and Levels

Date Level Implementation JUNCAP2 Version
1st release Apr. – 05 100.0 200.0
2nd release Aug. – 05 100.1 200.1
3rd release Mar. – 06 101.0 200.1

PSP 101.0 will be made available March 15th, 2006
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Changes in Local ModelChanges in Local Model

Motivated by reciprocity requirement (STm)
Removal of lateral gradient factor

More traditional DIBL description
N(L,W) model of SCE/RSCE
Geometry dependence of bulk potential

Removal of inner fringing capacitance

Motivated by symmetry test/ IM3 modeling
(Freescale, Jazz, IBM)

Improved CLM description
Improved VBS clamping for high forward bias (VBS >1V)
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Improved CLM Model Improved CLM Model 
(Better Description for Low (Better Description for Low VVdsds))
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Similar numerical values
Better for IM3 applications (see symmetry tests plots below)
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Reciprocity RequirementReciprocity Requirement
Generally speaking, Cij≠Cji. But for a special case  of 

VDS=0, Cij=Cji. For example, CGD=CDG and  CGB=CBG

This requirement is rather subtle (violated in most models) and  
could not be satisfied with physically motivated but semi-
empirical models of  bias-dependent lateral gradient factor and 
inner fringing in PSP 100.1. Satisfied in PSP 101.0 to the 
extend allowed by the charge-sheet approximation 
(1% of COX or better)

Complete symmetry of PSP implies that for VDS=0
CSD=CDS exactly (in all versions)
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Negative Capacitances (Negative Capacitances (FreesacleFreesacle))

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

-2.50E-015

-2.00E-015

-1.50E-015

-1.00E-015

-5.00E-016

0.00E+000

5.00E-016

 

 

C
ap

ac
ita

nc
e 

(F
)

Vd (V)

 CBD

 CDB

 CBG

 CGB

 CBS

 CSB

 CDS

 CSD

negative Cbd, Cgb

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

-3.00E-015

-2.00E-015

-1.00E-015

0.00E+000

1.00E-015

C
ap

ac
ita

nc
e 

(F
)

Vd (V)

 CBD

 CDB

 CBG

 CGB

 C
BS

 CSB

 CDS

 CSD

W/L=10/0.08µ, Vb=-0.1V, Vg=1.2V

PSP 100.1PSP 100.1 PSP 101.0PSP 101.0



12

DIBL Model in PSP 101.0DIBL Model in PSP 101.0
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GummelGummel Symmetry Test (GST): Symmetry Test (GST): 
Drain CurrentDrain Current
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GST: 1GST: 1stst derivate of Iderivate of Idd
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GST: 2GST: 2ndnd derivative of Iderivative of Idd
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GST:GST:
22ndnd derivative of Iderivative of Idd in detailin detail
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GST: 3GST: 3rdrd derivative of Iderivative of Idd
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The Effect of VThe Effect of VBSBS Clamping:Clamping:
GummelGummel Symmetry TestSymmetry Test
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The Effect of VThe Effect of VBSBS Clamping: Clamping: 
IIDD vs. Vvs. VBSBS
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Modified Symmetry Test Modified Symmetry Test 
AC versionAC version
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Modified Symmetry Test ResultsModified Symmetry Test Results

PSP 100.1PSP 100.1 PSP 101.0PSP 101.0

W/L = 10/0.08 (µm)
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Expanded Range of Some Parameters Expanded Range of Some Parameters 
(Negative Values are Now Allowed)(Negative Values are Now Allowed)
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Further DetailsFurther Details

S0 is removed
Induced gate noise frequency dependence is   

limited (Sig does not rise beyond certain 
frequency). 
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Gate Current Coding ProblemsGate Current Coding Problems
(ADI, NEC)(ADI, NEC)

Numerical noise has been observed for some      
[unrealistic] values of parameters
Unphysical shift of the IG(VGS) characteristics
Fixed in PSP 101.0
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Gate CurrentGate Current
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Improved short-channel ID –VG and gm fits
Coulomb scattering term scaling (helps to decouple strong inversion 
and subthreshold regions)

More flexible VB-dependence
New parameter FETA as an alternative to the use of XCOR
Two fitting styles: either use FETA and set XCOR =0 or set FETA =1 
and use XCOR

Mobility Model ImprovementMobility Model Improvement
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Geometry Geometry –– Dependent Bulk Dependent Bulk 
Potential and DopingPotential and Doping
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LL--dependence of CSdependence of CS
Improved short-channel 
ID –VG and gm fits
Due to CS-scaling and
introduction of DPHIB
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Expanded ScalingExpanded Scaling
Addition of LW term to CT improves accuracy of subthreshold
(“OFF”) current
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Expanded Scaling Contd.Expanded Scaling Contd.
GDS(L) fit is improved by expanding L dependence of ALP2
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Decoupled Geometry for Current Decoupled Geometry for Current 
and Charges (Freescale, and Charges (Freescale, STmSTm, Jazz), Jazz)
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Parameter NamesParameter Names

Zeros no longer occur in parameter names, to 
avoid confusion between zeros and "O"s. They 
are all replaced by "O"s.

Some global parameter names have an 
additional "O" in their names in order to avoid 
duplicate names in the global and local model
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SWJUNCAP=1: instance parameters as in PSP 100.1

SWJUNCAP=2: instance parameters as in BSIM4, perMod=0

SWJUNCAP=3: instance parameters as in BSIM4, perMod=1

Instance Parameters for JUNCAP2 Instance Parameters for JUNCAP2 
in PSPin PSP
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Summary of Improvements in Summary of Improvements in 
PSP 101.0PSP 101.0

Improved short-channel ID –VG and gm fits 
Improved Gummel symmetry
Full reciprocity of capacitances
Improved forward-VB behavior
More flexible bias dependence of series resistance and 
saturation current
More flexible geometry dependence for CV/IV fits
Expanded scaling
Binning (separate presentation)
Synchronized junction instance parameters with BSIM
Fixed minor bugs and numerical issues
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ConclusionsConclusions

PSP 101.0 satisfies most requirements for 
standardization
Several issues pointed out during model 

evaluation process and afterwards have been 
addressed
We are looking for feedback
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