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Spice Models for HEMTs

Model | Description | Latest Versior

EEHEMT

Angelov

ASM-HEMT

MVSG

(EEsof Company California)

pure mathematical, separate parameters for DC and S-
Parameters, developed from modeling engineers for
modeling engineers, very intuitive param. extraction, still
widely used

(I.LAngelov, Univ. Gothenburg)
mathematical with emphasis on physics, visual parameter
extraction for DC, often used as 'Modified Angelov' in Verilog

Advanced Spice Model for Gan HEMT Device, (S.Khandelwal,
University of South Florida and Y.S.Chauhan, IIT Kanpur),
official CMC model

MIT Unified Virtual Source GaN-FET (D.Antoniadis, MIT)
official CMC model

1996

2016

2019

2019




ASM GaN Model B s

MODEL DEVELOPMENT STORY AND STATUS

ASM GaN = Advance SPICE Model for GaN RF and
Power Devices: Industry standard compact model
+ ~/ years of research and development effort
« Started as my PhD thesis in 2010 and continuing
« NTNU/UNIK, Norway with Prof Tor Fjeldly
+ Rigorously tested by several CMC member companies
+ Already adopted by several major companies
+ Being implemented in popular commercial simulator
+ Co-developer: DrY. S. Chauhan (IIT Kanpur)
+ Acknowledgements: EU COMON (Dr B. Iniguez)

Source: S.Khandelwal, "ASM GaN: New Industry Standard Model for GaN-based RF and Power Devices", MOS-AK Shanghai, June 2018

Current Model Version: 101.0.1beta2 (public)

101.1.0beta2 (CMC Members)




The ASM Model Covers Two Main Applications

ASM-HEMT:

» for Power Devices (Trapping)

» for RF Devices (tis presentation)
with and without Field Plates




Intermezzo:

Effects of Field Plates

» Reshaping the electric field distribution in the channel

» Reducing its peak value at the gate's edge towards drain

I~ DC:

Positive:
- breakdown voltage T
- power density ™
- trapping NV
Negative:
-GM

IS~ AC:

Negative:
-cGb 1t
-t J

Drain Current (pA)

e |
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After: ASM-HEMT 101.0.0 Technical Manual
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Rawal et.al, "Design and Fabrication of Multi-finger Field Plate for
Enhancement of AIGaN/GaN HEMT Breakdown Voltage",
Defence Science Journal, Vol. 68, No. 3, May 2018, pp. 290-294
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Intermezzo:

Field Plate Modeling in ASM-HEMT

I'&> Adding field plates modulates the 2DEG (two-dimensional electron gas) charge
formed at the AlGaN/GaN heterojunction.

Lorp |
Lsrp

L

\ — \
I Transistor properties are assigned to the regions of the device directly under the field plate,
by T2 & T3, in addition to the intrinsic device T1.
|

le \
L\RAS/\J MZ in N

s si di fp1 fp2 d

» For each of the transistors T1, T2 and T3, the surface potential calculation is performed,
» followed by calculation of intrinsic charges
» and assigned accordingly to intrinsic nodes within the device.

after: ASM-HEMT 101.0.0 Technical Manual



The Concept of the ASM Model

1. Starting Point: ideal device
physics-based core channel-charge
and surface-potential calculations

2. Adaption for Simulation Speed:

approximated equations for terminal current and charge

3. Adding of aditional models for real device effects.




The Concept of the ASM Model in Details

S.Khandelwal:

» The ASM-GaN-HEMT is a physics-based model.
The core of it is the formation of the ideal, 2-dimensional charge density, described by:
-> transcendental equations based on Schrodinger, Poisson, Fermi.

» To achieve simulation speed, these complex equations are approximated by a single,
unified and highly accurate expression, resulting in a fully analytical solution for Id,
and still ideal device.

» to cope with real devices, several effects are added to the ideal core model:
= gate current CREEEEE GG

= mobility field dependence Degradation Dependence

» drain-induced barrier lowering . o \\ _l o s e _7< . |
-Plat t

* subthreshold-slope degradation series Reswtance icld-Pate otfiacibimes

= non-linear series resistances o Pirate Ciprest | Complete Drain
= channel-length modulation Self-Heating _|_. Model Current Model
= velocity saturation effect | |

= self-heating effect /\(_' T W _&Trapping .
= temperature dependence DIBL

= trapping (by RC network sub-circuits) Velocity Saturation Sub-threshold Slope
= flicker and thermal noise Flicker and Thermal Noise

Mobility Temperature

-10-
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Added Real-Device Effects in Details

. Drain Induced Barrier Lowering (DIBL) i
MOblIlty Dependence and Sub-Threshold Slope Degradation Nonlinear RD & RS

Output: id_vd 25'C

Transfer lin: id_vg 25'C Transfer: logid vg 25'C 200
12 1B+l mem e l:
- 1E-1
op- U0, UA, UB gy €2 RDC, UOACCD. ... ==
—. 8f .:" = & %&%
0oC z g 1e4 I e ——
W, 6k R o 100
o] E ; - | 1E8 f EEL e
4 E T
E,EIJ : §+ 1E-T fgeosgi o S0 sl
sf t b d == RSC, UOACCS,...
j =*B88 ETAO, VDSCALE, CDSCD s
I ] T T T T [ IoasemsRRaE ! i :
_D;_D 45 10 -05 0.0 0.5 10 1E-1-%_.D 15 -10 -05 00 05 10 > 2 :d g 06 8 10
vg [E+0] vg [E+0] [E+0]
Channel Length Modulation Velocity Saturation Self-Heating
(CLM) Output: id_vd 25'C - Output:id vd 25'C Output: id vd 25'C
ZDD:' n ' C : VSAT, THESAT 2DD:' L R B B RTHO UTE
o : . age o S 15D:--
= C == RS — ; _ C ‘ﬁ"@?
:i 100}- m& WD:" mé 100 ermeaGEsemmaaSEEeS " stm=
= | r . = ‘ ) © | - eesmsEstnEEEsEe
;EIJ 501 - §+ 50 [ S‘I’ su:
A LAMBDA ~~ | =ty
2 4 Elr é o _' 2 4 L;. 8 10 DD 2 4 5 8 10
vd [E+0] vd [E+0] vd [E+0]
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Charge is modeled by DC !!!

@ No parameters for Bias-Dependence
of S-Parameter Capacitances !!!

You may achieve pretty the same DC fitting by two or more different DC parameter sets,
but only one of them is fitting the S-parameters and its capacitances !

-12-




Model Convergence Stability

From Best-Practice Experience:

The model convergence is very robust,
also for 'out-of-range' tuned parameter values

13-



Model Continuity

ASM GaN Model B lcouane

University
MODEL QUALITY TESTING
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MOS-AK Shanghai, June 2018 o
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Outline

» Modeling Example
1. Model Flags and Device Geometries

2. DC Modeling
3. S-Parameter Modeling
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Model Flags and Device Geometries

W +E cECk THE SETTINGS

o [=] 3

DC Contact Resistance  Spar Contact Resistance 0 a‘

|25 | 25.00 MT de\“Ce OK, Done |

[ 300.0m [ a00.0m a typ|c :
W

—IMSTAMCE PARAMETERS ==

L (Channel Length) W (Channel Width) MF (Mumber Fingers) MGCOM (Mr.Gate Contacts)

| 1.000u | 50.00u | 6.000 | 1.000

L5G (Distance between Source LDG (Distance between Drain XGW TBAR

and Gate Metalization ) and Gate Metalization ) (Distance Gate Center->Cal.Plane) (Barrier Layer Thickness)

Default: 1u Default: 1u Default: 0 Default: 25n

| 1.000u | 1.000u | 1.000n | 25.00n
—MODEL SWITCHES ==============

RGATEMOD: RG: External (0) RDSMOD: RD, RS External (0) SHMOD [0,1] GATEMOD [0,1,7] TRAPMOD [0,1,2,3]

or Intermal (1) or Internal (1) (Self Heating offfon) {Gate Current Modeling)  (Pulsed IV = 2) .
==> Recommended: 1 ==> Recommended: 1 ==>Recommended: 1 ==>Recommended: 2  Default: HELP Trap Modeling
1,000 | 1000 | 1000 | 2.000 | 0.000
—FIFLD PLATES ===========
LFP1 DFP1 (Gate Field Plate LEP2. DFP2 (Source Field Flate
?Faptgg[r]"]od; ﬂ[;ll;hlelﬂcp) ?::;4&0? M?:?f; [Oﬂﬂcp) (Gate Field Plate Length)  Distance to 2-D/Field Flane) (Source Field Plate Length) Distance to 2-D Field Plane) ;
it LN e Default: du Default: 500 Default: 1u Default: 100n HELP Field Plates

| 0.000 | 0.000 [ 1.000u 50.00n [ 1.000u [ 100.0n

The most important 1st step for successfull device modeling is to reset the model parameters
to default values (switch them 'off"). This means that after the first model parameters have
been extracted, the simulation will only show the effect of these new parameters,

AMND MOT their effect overlaid by the still active parameters of the last modeling. Resst Model Parameter Values to Defadlt
==2 hit 'Reset Netlist' (to set the netlistin tab 'Circuit’ badk to default), (Except Geometry and Model Switches)

== hit 'Reset Model Parameters' (to reset the Model Parameters to default values),

> hit 'Set Parameter Value Limits', Set Parameter Value Limits |

Reset Netlist |

Clear the old simulated data of yesterday, in all Setups, to avoid confusion during your today's modeling. -
==> Hit 'Clear Simulated Data', Clear Simulated Data |

-16-



DC Modeling id-vdlin Sub-Threshold

Transfer lin: logid_vg 25'C
=17 "7 717 7 1 T T T 1 T T T T 71 T T 1 1

1E-2

1E-3

1E-4

NFACTOR

RIGSDIO
= IMIN VOFF

vg [E+Q]




DC Modeling id-vdlin Above Threshold

Starting Condition:

Transfer lin: id_vg 25'C Transfer lin: logid_vg 25'C Transfer lin: gm_vg 25'C
127\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\ 1E'1\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\ 40\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\
10] -
_ 8- =
o i
2o w,
- (2]

(2] [~ 4
z| . %l
= r o £ }
he) C £

20~ o

= | |

2.0 -15 -1.0 0. . . . 2. .

vg [E+0] vg [E+Q] vg [E+0]

Transfer lin: gm2_vg 25'C Output: id_vd 25'C
200 200 —

100 150 |-
5 L
W, & L

Lu =
%] _ =N
%i | 0 N I1ooi
o Re) r
£ } £ } -
~ §-100 S I s0
X =]
o

0

-200
vg [E+0] vd [E+0]




DC Modeling

iId-vdlin Above Threshold

Step 1:

20

Transfer lin: id_vg 25'C

15

10

— [E-3]

id.M id.s
i —

o

2.0
vg [E+0]

Transfer lin: gm2_vg 25'C

200 T T T T T T T T T T 17 77T

. . TR T Y T Y O S
-1.5 -1.0 -0.5 0.0 0.5

100

(E-3]

'
o

gm2.m gm2.s
*l
3

N
o[ TTTT  TTTTgrrTT T TTTT]

-200

vg [E+0]

AR S T S N N N A I N R R
-1.5 -1.0 -0.5 0.0 0.5

Transfer lin: logid_vg 25'C Transfer lin: gm_vg 25'C

1E-1 40
1E-2
1E-3 30
— 1E-4 )
(D [
w20
3 1E-5

N—

_—

gm.m gm.s
e —

o

‘

VOFF

1E-9 -
1E-10 L1 T T O T B R R A B [ I _107\ L b TR R Y H R [ N R R
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
vg [E+0] vg [E+0]

Output: id_vd 25'C

N fit U0, UA and VOFF
o only in this plot

and in the green indicated range

8 10

vd [E+0]
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DC Modeling

Step 2:

Transfer lin;g
20

not enough
down bending

R
uJ =
=10 -
» L
gl |
E =
=
07 . . [ L Ll
2.0 -15 -1.0 05 0.0 0.5 1.0
vg [E+0]
Transfer lin: gm2_vg 25'C
200\\\\\\\\\\‘\\\\\\\
100 -
5 [
w C
- L
ol OF
£ C
o L
= C
o h-100| -
£ L
o =
_2007\\\\\\\\‘\\\\\\\\\\\\‘\\\\
2.0 -15 -1.0 -0.5 0.0 0.5

vg [E+0]

iId-vdlin Above Threshold

Inspect id-vg and the knee of id-vd:
> If id is not bent enough in id-vg,

and if also id-vd measurement shows id-compression

for high id range, tune also UB.
» Otherwise, keep UB = 0.

Transfer lin: logid_vg 25'C Transfer lin: gm_vg 25'C

L e S 40
1E-2- i
1E3L- 30 -
— 1E-4- = —
a v r
w 20| -
3 1E-5L- =
1E-6L- p =
gl E| 10
=1 1ET7E B
= E o
:g' 1E-8 - % 07
1E-9 -

1E_10\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\ _107\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 -2.0 -1.5 -1.0 -0.5 0.0 0.5
vg [E+0] vg [E+0]

Output: id_vd 25'C

250 T T T

compression with measured id data

Conclusion:
in this example,

vd [E+0]

» UB needs to be tuned !!!

-20-



DC Modeling id-vdlin Above Threshold

: » Tune UB in both, id_vg and gm_vg plots,
Step 3: :
and keep an eye on id-vd plot.
> If you cannot fit id_vg completely,
tune UB so that the end points at MAX(vg) match

Transfer lin: id_vg 25'C Transfer lin: logid_vg 25'C Transfer lin: gm_vg 25'C
12— Elgrr———— 40— T
: | E -

10l 1E-2E C |
- 1E-3E 30] -
8| - — 1E-4 =
[ 8 E W 20
W+ O 1E5 ER g
1 = 1!56E “’l -
[2] [~ - o L
b I : pei I E = RUE
41 - 1E-7 C
s l C = l E = } C
o C S [ 1E8 E () —— -
2} - o E
- 1E-9 F
07 ‘\\\\\‘\\\\\\\\ 1E_10\\\\ ) | _107 \\\\\\\\ \\\\\\\\‘\\\\\\\\
2.0 15 1.0 05 0.0 0.5 1.0 20 15 10 05 00 0.5 1.0 2.0 15 -1.0 05 0.0 0.5 1.0
vg [E+0] vg [E+0] vg [E+0]

Transfer lin: gm2_vg 25'C Output: id. vd  25'C

200 g 200 here
[ é b

ook o ==== simulated should not be below measured
8 [
w, & L

Ul C

(Q N —_—
& | 0 - I1007
)] k=] r
E }-100 - g' 50|
IS C -
o =

2 45 0 05 00 05 10 % 2 4 6 8 10

vg [E+0] vd [E+0]




DC Modeling

Starting Condition:

Transfer: logid_vg 25'C
1E+Q ‘ —

20 15 1.0 05 ac 05 10
vg [E+0]

Output: logid_vd 25'C

2 4 € 8 10
vd [E+0]

id-vg Sub-Threshold

Transfer: id_vg 25'C
250 ‘ ‘ —

200

id.M id.s
e —
TTTT

08 0.0 as 10
vg [E+0]

!{Jc
S TTTT]
m
=]

Output: id_vd 25'C

250

vd [E+0]
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DC Modeling id-vg Sub-Threshold

Transfer: logid_vg 25'C

TEHls=r——
1E-1=
1E-2 =
1E-3 1=

gIGDDIO,
- |GDSMIN

_'C_i IE-0 =
El 1E-7
1 1es
1E-9
1E-10 =+

shift wrt. vd:
ETAO, VDSCALE

slope wrt. vd:
CDSCD

d

1 T T TN S T B I T S S Y R
2.0 -1.5 -1.0 0.5 0.0 0.5 1.0

v vg [E+0]

Output: logid_vd 25'C

Transfer: id_vg 25'C

to be fitted later

o

05 0.0 0.5 1.0
vg [E+0]

Qutput: id_vd 25'C

spread:
ETAO, VDSCALE, CDSCD

[LOG]

id.m id.s

2

—— il

[E-3]
5

id.m id.s
e —
3

vd [E+0]

to be fittéd later

vd [E+0]

._'.__;15130“3”"
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DC Modeling

20N

id-vg Above Threshold

Fine-Tune Mobility Parameters UQ, UA, UB

Transfer: id_vg 25'C

fitting improved

150

(E-3]

100

id.M id.s
e m—
[

——

fitting worse

>

it %

0 - = L
2.0 45 -1.0 05 0.0 0.5 1.0
vg [E+0]

Transfer: gm2_vg 25'C
600\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\
400

&

W 200

7]

(éil

51 o

E}

ol

€ [ -200

o

_400\\\\‘\\\\‘\\\\‘\\\ \\\\‘\\\\
- 1.5 -1.0 05 0.0 0.5 1.0
vg [E+0]

Transfer: logid_vg 25'C Transfer: gm_vg 25'C

1E+0 g 200
1E-1 B
1E-2 150[
1E-3 .
gm-d uZmn;
= 1Es5 » B
$I1E-5 g,lst):
;l1E-7 E_} B
2l ies El om
1E-9E— r \
AE-10 e L L b L B
20 -5 -0 05 00 05 10 - 45 10 05 0.0 05 1.0
vg [E+0] vg [E+Q]

Transfer: _Pseudo_id_vds_ 25'C L
— fitting worse:

200

simulated curve (blue) should
not be below measured (red)

p—
—
T —

CONCLUSION:
, to be fitted by nonlinear RS & RD

—
——
—_

j— p—

1
——

—_—

vd [E+0]
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DC Modeling

Qutput: id_vd 25'C

200

al
o
T 1T T T 1T

[E-3]

id.m id.s
3
T 1T T 71

|

"\
\

vd [E+0]

Transfer: gm_vg 25'C

200

150

[E-3]

o
o

gm.m gm.s
o

N
o [TTTT

-15 -1.0 -0.5 0.0 0.5 1.0
vg [E+0]

Id-vd Modeli

ng

Starting Condition:

Output: _Pseudo_id_vgs_ 25'C

Transfer:id_vg 25'C

200 T T T T I T 1T 7T T I T T 1T 7T LI LI I T LI T
150 [~ 150|-
& L & L
wor woor
100 - =100
0 r 0 -
b= I r e I r
b= + s -
=2 s ST s0
0 L = 'm0 0 =
15 1.0 0.5 0.0 05 1.0 20

vg [E+0]

Transfer: gm2_vg 25'C

200

600

400 |-

N
o
o

gm2.m gm2.s [E-3]
o

——— —
)
=]
S

_400\\\\‘\\\\‘\\\\‘\\\\\\\\‘\\\\
-2.0 -1.5 -1.0 -0.5 0.0 0.5

vg [E+0]

-1.5 -1.0 -0.5 0.0

vg [E+0]

0.5

1.0
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DC Modeling

200

RDC

150

100

idm id.s
2 [E-3]

o
=

Output: id_vd 25'C

RSC &

RD_nonlin ' 'RTHO, UTE

RC_nonlin

i 2 4 £ 3 10
vd [E+0]
Transfer: gm_vg 25'C
;nri\ T I T T T I T T I L T T T I T T T
150
= [
5 100
ml -
El sf
it
E
[=2]
_5(‘7\ L1 L1l L1l | | ] |
B 1E R 05 0.0 05 10
vg [E+Q]

200

gm2.m gm2.s [E-3]

—— —

id-vd Modeling

Output: _Pseudo_id_vgs_ 25'C

-15 -1 N8 non ns
vg [E+0]

Transfer: gm2_vg 25'C

ﬁm‘\\\\‘\\\\‘\\\\‘\\\\\\\\‘

ANC

vl
=}
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=200

L T Y e Y

240 18 1.0 08 0.0 05
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A
w)

Transfer: id_vg 25'C
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DC Modeling Verificatioq of DC Parameter Values
by Inspection of S-Parameters

Qutput: id vd 25'C Transfer:id_vg 25'C Transfer: gm_vg 25'C Spar_all_freq_biases: S11 25'C
200E~ C ‘ 2000 200) v e
: o = 150
& 150 & 150[ 3 =l
L u E = 100 =S B
= 100+ = 100[- * 1 K]
» I » I r el s0f al o
o he) r EVE
=1 50 =T 50[ o0 213
E + = + E € S|
e} L 8 o PR [ L T I SN A N P S AR wniln
0 2 4 6 8 10 20 15 10 -05 00 05 1.0 ©0 "20 45 10 -05 00 05 1.0
vd [E+0] vg [E+0] vg [E+0] freq

Spar_all_freq_biases: S12 25'C Spar_all_freq_biases: S21 25'C Spar_all_freq_biases: 522 25'C vg_1lstsweep_vd 2nd: CGS_ 25'C

= 600:”‘\‘/“,\*” "‘H‘\‘\‘\“‘: = 20:““/\/‘»‘4 H‘\‘\\\HH: '_1000 U A A R

W, 40007 - i) 10F/ B - xaofjk

9 oy - S g 10 pm- AP @

= -0F = F ) ] el v »
N N ] = 0= — sl o | 80
S B K NN Szl oF | S EVE o
Eflaf400- “-1-7 4 Ef w100, e e S O 400
al a r N - al o FoN q T § ©
EWE [-600 Lot lin, cEWE Eo 0 [ I =
ofl © 0 9 9 09 99 of o2ttt nin om0 e b e L
%l %l 833 & 8 %l %l 20 10 0 10 20 8} -600 -400 -200 -0 200 400 600
olo REAL [E-3] olo REAL [E+0) vg [E-3]

<
©

1st d 2nd: CGD_ 25'C 1st d 2nd: CDS 25C .
Y- 5anW§? ‘ V - n — _2?)05;\’?#7“ — ‘n S » S11 & S21 look phySICaI

° o = o > but, S12 too small (due to simulated CGD~0 ?)
2 | 200 2 | 100 » S22 is inductive (!!), and CDS~0

] ol » however, bias-dependency of capacitances OK
= = .
§}'10-%00-400-200 e Bl o aw wne ~ ASM model offers parameters for capacitance

vg [E-3] vg [E-3) offset shift (CGSO, CGDO, CDSO)

N

le) ‘;/i:onsult =
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S-Parameter Model

Init_Spar_Modeling: S11 25'C

L1'SQWasp S ||'Wquesp s
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S-Parameter Modeling  Series Inductors LG, LD, LS

» Strip-off S-Parameters from external inductors, convert to Y, interpret as 'inner PI' schematic,
calculate CGS, CGD, TAU, GM, CDS.
Tune external inductors to make the stripped-off Pl components as freq-independent as possible.

Init_Spar_Modeling: _CGS_ 25'C Init_Spar_Modeling: _CGD_ 25'C Init_Spar_Modeling: _"TAU_ 25'C
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S-Parameter Modeling

Series Inductors LG, LD, LS

» Strip-off S-Parameters from external inductors, convert to Y, interpret as 'inner PI' schematic,

calculate CGS, CGD, TAU, GM, CDS.
Tune external inductors to make the stripped-off Pl components as freqg-independent as possible.

Init_Spar_Modeling: _CGS_ 25'C
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Init_Spar_Modeling: _TAU_ 25'C

0 H‘5‘H‘1[]‘‘“15”H2E]HH25HH30
freq [E+9]
LG.L .
I 3.002p o |) Lo I 75.05p
| 15.01p
LD.L .
I ZIEJ-Ep 1 1 1 1 1 |) 1 1 1 1 1 I Eﬁlqup
| 13.08p
LS.L .
I 202.4F o |) Lo I 3.080p
| 1.012p

-30-



S-Parameter Modeling  Gate-Source Capacitance

Adjust Offset Capacitance Parameter CGSO (Gate Source Overlap Cap.)

vg_1stsweep_ vd_2nd: CGS_ 25'C

A00
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I
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200 ‘ ‘
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Notice:
CGSO, CGDO, CDSO belong to the intrinsic core model.

The bias-dependency of the capacitances is fitted by the DC parameters.
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S-Parameter Modeling  Gate-Drain Capacitance

Starting Condition:

vg_1stsweep_ vd_2nd: _CGD_ 25'C
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» unphysical !!!
» negative capacitance !
» need to add offset capacitance
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S-Parameter Modeling  Gate-Drain Capacitance

Offset Capacitance Parameter CGDO adjusted

vg_1stsweep_ vd_2nd: _CGD_ 25'C
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S-Parameter Modeling  Drain-Source Capacitance

Starting Condition:

vg_T1stsweep__vd_2nd: _CDS_ 25'C
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S-Parameter Modeling  Drain-Source Capacitance

Offset Capacitance Parameter CDSO adjusted

vg_Tlstsweep_ vd_2nd: _CDS_ 25'C
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Final Fit

Spar_all_freq_biases: S11 25'C
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> All fittings achieved by DC parameters (!),

» plus parameters for offset capacitance

> plus fitted external inductors
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Outline
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» Modeling Example
1. Model Flags and Device Geometries

2. DC Modeling
3. S-Parameter Modeling

> Conclusions
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Conclusions

Compared to the other 3 main HEMT models,
the ASM-HEMT model is the most physics-based model.

As a consequence, once its parameter values do fit both,
DC and S-Parameters, the model can be applied

to reliably predict device performance also outside the modeling ranges.

The compromise in the current model version is that,
typically, the S-Parameter capacitance fitting
is less accurate compared to mathematical models (like EEHEMT).
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