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Model Generator and Precaution in using this Guide

« Model Generator

« Model generators are in File > Model Generator > Diode/JFET/MOSFET
» Execute one of these model generators, within the subprogram, it has official HELP

@ Qorvo QSPICE® - Untitled

File | Edit View Help

m“% Mew Schematic

¢ T+ New Symbol

B New ASCII File

‘ﬁ Open.

Lg Save

Lg Save As...

‘EE Open Demo...
Model Generator
Sound Card

@ Print...
—

 Precaution in using this Guide

Ctrl+0
Ctrl+5

Ctrl+P

»
»

Z‘ﬁ Diode
oL JFET

15 | MOSFET

« The model generator appears to still be subject to change. If you are unable to replicate the
example provided in this guideline, it may be related to a change in the model generator

| cannot guarantee the accuracy of this guideline as it heavily relies on parameter studies
through these model generators. This guideline is still in its preliminary status
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Technique in Digitizing Datasheet




Digitize with Crosshair Cursor and Arrow Slight Adjustment

—| * Release left mouse button and location is digitized

Step #2 : [Crosshair Cursor]

e Move cursor to this area, hold Left mouse button | ~ [ & Qoo Dicde Model Generator - b
Now, the cursor become a crosshair \ Preliminaries IV Curve  Capacitance
TYPICAL PERFORMANCE CURVES -V Curve SN
s N\ :

1]/ AW
. /1] o
. //
/
/

40

Test

4

FORWARD CURRENT
)

TJ =125°C % /%L T.J =25°C d Nominal ﬁgperature Elevated Temperature
15 o
~ / Temp[°C]:
- 10 //// o Step #1
oI . . . o .
T,= 150°G—/ //4——TJ= -55°C b2 * Click to begin digitize procedure
5 o
s S/
O __-/ oI o
0.5 1 1.5 2 2.5 3

V., ANODE-TO-CATHODE VOLTAGE (V) Eaich

Figure 2. Forward Current vs. Forward Voltage =g

Step #3 :
* Move crosshair cursor to pdf to digitize lower left corner
(Can use arrow key to adjust crosshair position precisely)

Test Beep Help Docs OK

* [Repeat Step #2 and #3 until all points is digitized]




Useful Technique in using Digitize

To digitize a very small value on
a linear scale, use the arrow keys
to make fine adjustments to the
cursor. Monitor the y-axis value
to ensure it is one digit less than
the y-axis value of the LowerLeft.

<<

Qorvo Diode Model Generator

Preliminaries

-V Curve

Capacitance

45

211,794

799,247

IV Curve

MNominal Temperature
mp[°C]: 25

352,793
447,773

695,250

Crunch

Reset

Test Beep

Elevated Temperature

Temp[°C]: 125
0.772V 82.3mA 302,793 0.498V 82.3mA
1.29V 1.73A
2.65V 44.8A 677,250 2.55V 44 .8A

.model Microsemi D Is=688p N=6.25703 Rs=19.4m Eg=1.11
+ XTI=18.1461 Cjo=120p Tnom=25 TRs1=-1.66m tt=36n
+ mfg="APT15D100BCT" Vrev=1K lave=15

Help Docs Next

kskelvin.net




Diode Model Generator DIODE.exe




Diode Model
Generator

Parameters
Generation




Diode Model Generator — Preliminaries Tab

_ RevRecovery C

Determine : mfg, lave, Vrey, Eg, tt, Cjo**, BV, IBV, NBV

I @ Rev Recoy

Calcu
(form

Help Docs

OK

Qorvo DIODE Model Gene — X
Preliminaries |-V Curve  Capacitance
Maodel Name: 1N4933
MFG: Vishay mfg|(display only)
Current Rating[A]: 1 lave (dlsplay Only)
Voltage Rating[V]: 100 VreV (dIS play Only)

Technology: | Silicon <— Eg =1.11
harge { Rev. Recovery Charge[C]: 400n SEthtk}l’ Barrier Diode Eg =0.69
rery | @ Rev. Recovery Q[A]: ! Germanium Eg = 0.67

Zero-biased Output Cap.[F]: 12p Cjo ** Gallium Nitride(GaN) Eg = 3.47
Zener Voltage[V]: Infinite BV Siconon Carbide(SiC) Eg = 3.26
Zener Current[A]: Tm IBV | Gallium Arsenide(Gaﬁs} Eg =142
ate NBV{ Zener Impedance[Q]: ‘ 100 \
ula unknown)

N BV, IBV, NBV will be generated if this
box is non-zero

Cjo : This only determine Cjo in |-V Curve
digitized tab. If Capacitance digitized tab

is used, this Cjo will be ignored

kskelvin.net



Diode Model Generator — |-V Curve Tab
Determine : Is, N, Rs, TRs1, XTI

i

Preliminaries |-V Curve  Capacitance
IV Curve -406,174
Test

Y Log [~

-1319,915

MNominal Temperature Elevated Temperature \

Determine Is, N, Rs

** where to digitize point #2 can
affect Is and N

If point #1 and #2 are closer (e.g. at
#2a), Is tends to be calculated smaller

|

Tomp["C]: Tomp["C]: 125

-1279,915 0.661V 10mA -1277.911 0.664V 10.4mA
-990,371 1.1V 1.59A
K -566,181 1.75V 9.37A -564,181 1.76V 9.37A
Crunch .model TN4933 D |s=447n N=2.56734 Rs=68.6m TRs1=-2.31m
+ Eg=1.11 XT1=0.304817 Cjo=12p trs1=-2.31m tt=400n
Reset + mfg="Vishay" Vrev=100 lave=1
Test Beep Help Docs OK

Determine TRs1, XTI

If Temp set to be identical
nominal temperature, force
TRs1=0 and XTI=3

(If XTI=3, TRs1 may not
generated)

kskelvin.net



Diode Model Generator — Capacitance Tab

Determine : Cjo, m, Vj

Determine Cjo, m and Vj

4 Qorvo DIODE Model Generator —

Preliminaries |-V Curve  Capacitance
Junction Cap. vs Rev. Voltage -870,313
100p
Test

-1582,810 ) X Log

Data Points

-1355,5615 66.6mV 40./pF

1579473 5.31mV 60.1pF
-974,733 4.91V 5.4pF Reset

.model TN4933 D |s=447n N=2.56734 Rs=68.6m TRs1=-2.31m Eg=1.11
+ XT1=0.304817 trs1=-2.31m Cjo=63.3p m=0.542 Vj=53.1m tt=400n
+ mfg="Vishay" Vrev=100 lave=1

Test Beep Help Docs OK

kskelvin.net
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Diode Model
Generator

Example — Datasheet
of Onsemi MURS1200




Example — Onsemi MURS120 Datasheet to Model Generator

4 Qorvo DIODE Model Generator — x
Preliminaries |-V Curve  Capacitance
MAXIMUM RATINGS Model Name: MURS120
MURS/SURS8/NRVUS] :
Rating symbol | 10573 | 11073 | 11573 | 12073 MFG: OnSemi
T | [ e cument Ratinial i .
DC Blocking Voltage Vr \7<_$ . 5 ‘ ‘ ‘
Continuous Forward Current Irpo) 1.0C@TL =159°C VOItage Ratlng[V]: 200 45 —
20@T,=139°C NOTE: TYPICAL
. o 40
Technology: Silicon v _ \ CAPACITANCE AT
. s 3 0V =45pF
Rev. Recovery Charge[C]: 4 35n = \ \ |+
o 30 ——
| @ Rev. Recovery Q[A]: / 1 z —
Zero-biased Output Cap.[F]: / 45p 4+— £ xn \
<
— S
Zener Voltage[V]: / Infinite s 15 \\
Zener Current[A]: / m 10 \\\
Zener Impedance[Q)]: / 100 ‘ 5'2
0 10 20 30 40 50 60 70 80 90 100
Maximum Reverse Recovery Time tr Vg, REVERSE VOLTAGE (VOLTS)
(ir = [132 i, Qi/dt1=[§3iAl/u?, \6.;2; 20 V) gg Figure 3. Typical Capacitance
iF=05Aig=1.0A,Igto 0. . . . _
(e il R ) Reverse Recovery Time is given at IF=1A
* | @ Rev. Recovery = 1A
* Rev. Recovery Charge = trr * IF = 35n
12
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Example — Onsemi MURS120 Datasheet to Model Generator

10 r Y

7 W

iy
70
[ //
50
/ A Qorvo Diode Model Generator - X
a0 / A - Preliminaries I-V Curve Capacitance
175°C / 100°C
' 1V Curve -1096,341

- n
= =
_‘\

o
i
P
]
(2]

Y Log]

=1
~
—
T
I~

f— ]
e S NN

=]
e

--.___-‘-"

—l

-1365,825

e
P

Nominal Temperature Elevated Temperature

Teri remeicy [ 1%

iF' INSTANTANEQUS FORWARD CURRENT (AMPS)
o
o

o=

0.07 [ /
’ [ -1236,530 0.78V 0.674A

0.05 If ’! l,l"l -1149,340 1.1V 10.1A -1210,393 0.876V 4.76A
I Crunch .model MURS120 D Is=58.1n N=1.83199 Rs=20.7m Eg=1.11

0.03 + XT|=3 Cjo=45p Tnom=25 t1=35n mfg="OnSemi" Vrev=200
l Reset + lave=1

0.02

4 Test Beep Help Docs Next
0.01

03 04705 06 07 08 09 10 11 12 13
vr, INSTANTANEQUS VOLTAGE (VOLTS)
Figure 1. Typical Forward Voltage

kskelvin.net



Example — Onsemi MURS120 Datasheet to Model Generator

C, CAPACITANCE (pF)

50
4* 1
0 NOTE: TYPICAL

CAPACITANCE AT

0V=45pF

[

\2

3

?

0 10 20 30 40 50 60 70 80

Vg, REVERSE VOLTAGE (VOLTS)
Figure 3. Typical Capacitance

90 100

A Qorvo Diode Model Generator

Preliminaries |-V Curve  Capacitance

Junction Cap. vs Rev. Voltage -1064.464

-1391,693 X Log

Data Points

-1391485 0V 45.4pF Crunch
-1350,648 12.5V 9.83pF
-1065,669 997V 5.24pF E—

.model MURS120 D Is=58.1n N=1.83189 Rs=20.7m Eg=1.11 XT|=3 Cjo=45.4p
+ m=0.304 Vj=82.1m tt=35n tt=35n mfg="OnSemi" Vrev=200 lave=1

Test Beep Help Docs Done

kskelvin.net
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Diode Model
Generator

Example — Datasheet
of Microchip
APT15D100BCT




Example — Microchip APT15D100BCT Datasheet to Model Generator

4 Qorvo Diode Model Generator — x
Preliminaries |-V Curve  Capacitance
MAXIMUM RATINGS Model Name: Microsemi
MURS/SURS8/NRVUS]
Rating Symbol | 10573 | 11073 | 115T3 | 12073 MFG: APT15D100BCT a0
A Ve | [ [ |l current Ratingia i
DG Blocking Voltage VR \7<_ L, )
Continuous Forward Current Irpo) 1.0 @ T_=159°C VOItage RatmgM: 1000 g
20@T, =139°C z
Technology: |  Silicon ~ = \
o] \
Rev. Recovery Charge[C]: , 540n < \
<
| @ Rev. Recovery QJA]: [ 15 T 2% & \\
Zero-biased Output Cap.[F]: / / 120p| ./ 'C:) \\\
.. Q \\
Zener Voltage[V]: / / Infinite < 40 \\
= ™~
Zener Current[A]: / / Tm 5 SN
20 el
Zener Impedance[Q)]: / 100 ‘
0
- 1 10 100 200
: f ns V. REVERSE VOLTAGE (V)
" roverse Recovery Tme 'a/ N 260 Figure 8. Junction Capacitance vs. Reverse Voltage
I = 15A¥di_/dt = -200A/us
Q, Reverse Recovery Charge F WO H - 540.,/ nC
V=667V, T, =25°C
leam Maximum Reverse Recovery Current - =+ - Amps
Help Docs Next
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Example — Microchip APT15D100BCT Datasheet to Model Generator

Qspice reference is log plot (y-axis log, x-axis linear),
marker 1-5 is different if linear plot is used

Qorvo Diode Model Generator — m] X

Preliminaries |-V Curve  Capacitance
45 B

5 / -V Curve 745,305
40 } ! ~

35

30 [ Test |

(

0

// Y Log[)
c . ///
20
125°C —% %T =25°C
15 J / J Nominal Temperature Elevated Temperature

// /// Temp[*C]: 25 Temp[°C]: 125
10 o . 343,851 0.799V 82.3mA 276,851 0.432V 82.3mA
TJ=1500 —TJ=-550 — —
5 ‘ 380,846 1V 0.494A
4 1 / 681,307 2.65V 44.8A 663,308 255V 44.8A
0 —_— L =t
0 1.5 2 25 3 Crunch ‘model Microsemi D Is=48j1 N=4.16637 Rs=26.3m Eg=1.11

V., ANODE-TO-CATHODE VOLTAGE (V) = *XT1-27.1157 Cjo~120p Trom 25 TRs -440u t-36n
Figure 2. Forward Current vs. Forward Voltage eeel " e

w

197,852

—
1]

|-, FORWARD CURRENT
)

Test Beep Help Docs Next

Marker 1 to 5 if linear plot is used
(y-axis and x-axis are both linear)

kskelvin.net 17



Example — Microchip APT15D100BCT Datasheet to Model Generator

Qorvo Diode Model Generator

Preliminaries IV Curve  Capacitance
120
Junction Cap. vs Rev. Voltage 725,268
120p
LLl
@) 100
=
< R
O 80 \ Y Log(J Test |
<C
<
ow \\
z = 60 N 0
Q N
[ 176,816 1 B X Log 200
6 \\ - —— Sei—
= 40 \ Data Points
-]
2 \\ 177,299 1.01V 113pF Crunch
) ™~ S ——

© 20 et 291,492 3.03V 70.9pF

B 720,739 191V 16.9pF =

0 .model Microsemi D Is=48p N=4.16637 Rs=26.3m Eg=1.11 XT|=27.1157
1 10 100 200 + TRs1=440p Cjo=113p m=0 Vj=0 tt=36n mfg="APT15D100BCT" Vrev=1K lave=15
VH‘ REVERSE VOLTAGE (V)
Figure 8. Junction Capacitance vs. Reverse Voltage
Test Beep Help Docs Done
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MOSFET Model Generator MOSFET.exe




MOSFET Model
Generator

Parameters
Generation




MOSFET Model Generator — Preliminaries Tab

Determine : mfg, Ids, Vds, Qg, Rg, Rds, Rd, Rs, Eg, tt

x+y

Rd+Rs = Rds(on) X (Rext + (Rext + Rchannel))
* Rext = Rd + Rs (e.g. bond wire, contact)
*  Rchannel is Rds of MOSFET channel

Not provide by datasheet, from
Mike Engelhardt experience, in ~75%
of resistance is contributed by Rext

Rd = Rds(on) x (Rext + (Rext + Rchannel)) x
Rs = Rds(on) x (Rext + (Rext + Rchannel)) —
Not provided by datasheet, from Mike experier
Ratio of Rd and Rs from Rext, approximate by

Representation:
X

->1:x>
x+y x Y
X

-»0:y>x

Help Docs

£} Qorvo MOSFET Model Generator — x
Preliminaries Output Characteristics Body Diode Gate Charge
Model Name: IRF630|
MFG: Vishay mfg (display only)
Ids Rating[A]: 9 Ids (display only)
Vds Rating[V]: 200 Vds (display only)
Total Gate Charge[C]: 43 Qg (dIS play Only)
Rq[Q]: 2 Rg
< »{ Rds(on)[]] 0.2 Ron (display), but also use to calculate Rd and Rs
Vgsl@ Rds(o")mf 0 ] Contribute to Calculation of RonX
@ Rs(on)Ak - J (formula unknown)
Rext + (Rext + Rchannel)| 0.75
sy Rdl + (Rd + R); 0.5
(Rd + (Rd + Rs)) Technology: | Silicon Eg -
Rd Rev. Recovery Charge[C]: 1.1n | Rev Recovery Charge
Ice, | @ Rev. Recovery QIA]: 59 J ~ T 1@Rev Recovery
50%  Zerobiased Output Cap.[Fl: | 1.5n S~ |

™~ Contribute to Calculation of Cjo
Cjo + Cgdmax = Zero-biased Output Cap

OK

pacitance @ 0Vds!

21



Preliminaries Tab and its Affected Section

£} Qorvo MOSFET Model Generator

Preliminaries  Output Characteristics ~ Body Diode ~ Gate Charge

Model Name:

IRFe30 No effect

MFG:

vishay No effect

Ids Rating[A]:

8  No effect

Vds Rating[V]: 200 No effect
Total Gate Charge[C]: 43 No effect
RglQ): 2 Gate Char

Rds(on)[Q]: 02 Qutput Chara

Vgs @ Rds(on)[V]:

10 Qutput Chara

| @ Rds(on)[A]:

54 Qutput Chara

Rext = (Rext + Rchannel):

075 Qutput Chara

Rd + (Rd + Rs):

05  Qutput Chara

Technology: | Silicon

Body Dio

Rev. Recovery Charge[C]:

11n Qutput Chara

| @ Rev. Recovery Q[A]:

59 Qutput Chara

Zero-biased Output Cap.[F]: |

15 Gate Charge

Help Docs

OK

mfg=<str> display only)
=<value> display only)
=<value> display only)
=<value> display only)
Rg=<value>

(

(Ids
(Vds
Qg
ge:

e

cteristics
cteristics
cteristics
cteristics
cteristics

cteristics : tt=<value>
cteristics : tt=<value>

kskelvin.net
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MOSFET Model Generator — Output Characteristics
Determine : Vto, Kp, Lambda, RonX, eta, Vtotc

£} Qorvo MOSFET M

Preliminaries

odel Generator

Output Characteristics Body Diode Gate Charge
Id vs Vds -874,286
Y Log Test ** Rds,on in preliminaries tab can be
used to fine tuning Id vs Vds curve at
lower Vds region
B
1
-1469,791 [1P-MOS
. Vgs1 Vgs2
Determine Vto, Kp, Lambda, RonX — Vas: Vgs:
[ Crunch | [-model IRF630 VDMOS Rs=75m Rd=75m Vto=4.04
Foser + Kp=3.85 Lambda=4.2m RonX=0.934 eta=75m Vtotc=-2m ** ETA and Vtotc seems to be fixed
ETA=75m
Test Beep Help Docs OK Vtotc=-2m
kskelvin.net
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MOSFET Model Generator — Body Diode
Determine : Is, N, Rs (Rb in MOS), TRs1, XTI

Determine Is, N, Rs

£} Qorvo MOSFET Model Generator

Preliminaries ~ Output Characteristics ~ Body Diode  Gate Charge
Body Diode I-V -911,282
Test

Y Log [~

-1504,787

Temp[°C]:
-1506,783

-1372,483

K -915,282

MNominal Temperature

Elevated Temperature \

Determine TRs1, XTI

3.98V 63.2mA -1506,778
534V 3.01A
-919,283

9.96V 40A

rempiecy [ 0]
3.98V 67.4mA

9.92V 39.5A

If Temp set to be identical
nominal temperature, force
TRs1=0 and XTI=3

E Crunch l

Reset

Test Beep

.model IRF630 D 1s=25.9n N=10.5148 Rs=0.106
+ Eg=1.11 XT1=29.5259 trs1=-1.31m tt=186p
+ mfg="Vishay" Vrev=200 lave=9

** tt and Eg is from Perliminary tab

Help Docs

** Rs is series resistor in diode model, this
will rename to Rb in VDMOS model in

OK
Gate Charge tab (Rs = rename to Rb)

kskelvin.net
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MOSFET Model Generator — Gate Charge
Determine : Cgs, Cgdmin, Cgdmax, Cjo

£} Qorvo MOSFET Model Generator — x

Preliminaries ~ Output Characteristics ~ Body Diode = Gate Charge

Gate Voltage vs Gate Charge -326,297

Test

-920,800

Data Points Conditions

—[ -861,650 4.97nC 596V ] Volagefv: 100 Affect Cgs, Cgdmin, Cgdmax, Cjo
_[ 698,650 78.7nC 5,96V ] CurentAl: 59 No effect

38nC 14.9V

.model IRF630 VDMOS Rs=75m Rd=75m Rg=2 Vto=4.04 Kp=3.85

+ lambda=4.2m RonX=0.934 eta=75m Vtotc=-2m Is=25.9n N=10.5148
+ Rb=0.106 Eg=1.11 XTI=29.5259 trb1=-1.31m Cgs=775p

+ Cgdmin=57.2p Cgdmax=1.4n Cjo=102p mfg="Vishay" Vds=200

+ |ds=9 Ron=0.2 Qg=43

mainly determine : Cgs

mainly determine : Cgdmin, Cgdmax

|
Cjo=Zero-biased Output Cap (Preliminaries) — Cgdmax (min. value as 0)

[Cjo is body diode zero-bias capacitance]

kskelvin.net



MOSFET Model
Generator

Example — Datasheet
of Vishay IRF630




Example - Vishay IRF630 Datasheet to Model Generator

| Gate input resistance |

| f=1 MHz, open drain

| | o | sl [
Preliminaries  Output Characteristics ~ Body Diode ~ Gate Charge
Model Name: IRFE30
MFG: Vishay
Ids Rating[A]: 9
Vds Rating[V]: 200
Total Gate Charge[C]: 43n
Total gate charge Qg 102 5.9 A Vos = 160 V. EEX d Rg[Q]: 2 /
Gate-source charge Qgs Ves =10V o ;ee‘ fig..G 3?]; 13b ' 7.0 nC
Gate-drain charge Qg 23 Rds(on)[ﬂ]: 0.4
Vgs @ Rds(on)[V]: 10
| @ Rds{on)[A]: 0.4
- 1600
Dttt + Dahannali: n ‘?R Vgs=0V, f=1MHz
Drain-source on-state resistance Rpsion) Vas =10 W Ip=54AP ‘ - | - | 0400 Q N Ciss = Cgs + Cqqr Cys Shorted
RO = (a T X5). e 5{\ 1ss = “gd
: ili 1200 . Coss = Cys + Cgq
Technology: | Silicon v o j \\ oss s + g
Rev. Recovery Charge[C]: A 1.1 = ifh’-q*fff (O e e
8 '-.... Iss
| @ Rev. Recovery Q[A]: 9.9 S 800 \\
Zero-biased Output Ca 1300p| ¥ .é \ ™
Coss at 0Vdc 8 N N C
400 ] N
- B ‘/ ~
Body d!ode reverse recovery time i T,=25°C, I = 5.9 A, dl/dt = 100 Afgs 170 340 ns \\\ C\
Body diode reverse recovery charge Q - 119 22 nC [ty rss
-
'-,-_.
0 [ ——
100 101
Help Docs Next .
91031_05 Vpg, Drain-to-Source Voltage (V)

27



Example - Vishay IRF630 Datasheet to Model Generator

Qorvo MOSFET Model Generator

Preliminaries ~ Output Characteristics ~ Body Diode ~ Gate Charge
—
Top 1\26\7 I I Id vs Vds 1202,173
10V sie———— 60 /
s
< 10 6.0V
= 5.5V1 e
2 Bottom gg ¥:_ ¥Log M
S - ¢
o [
£
g 100 2 o1
a ” 25 V] 311,930 0.1 X Log 50 D P-MOS
- v/ - ! ! Vgs1 Vgs2
// 20 ps Pulse Width Vgs: 45 Vgs: 5
10 Tg=25°C 565,769 0.588V 0.39A 1197,606 48.3V 1.55A
10-1 100 107 1197,761 48,3V 0.417A
91031_01 Vps, Drain-to-Source Voltage (V) Rds: 1520 Rds: 0.8550
Crunch ‘model IRF630 VDMOS Rs=0.15 Rd=0.15 Vto=4.08
. . i + Kp=5.96 Lambda=1.98m RonX=0.328 eta=75m Vtotc=—2
Fig. 1 - Typical Output Characteristics, T¢ = 25 °C Reser | e Sanom ateTem
Test Beep Help Docs Next
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Example - Vishay IRF630 Datasheet to Model Generator

Qorvo MOSFET Model Generator

Preliminaries ~ Output Characteristics ~ Body Diode  Gate Charge
/7 Body Diode I-V 1188,230

= 20

< L~ /

+= 101 A

5 Z

: AW,

o) S

(@] 150 °C / Y Log @ Test 1
c

E //

a /

Q 0.3

n — | S R

= o

o 25 °C 298,957 0.5 X Log 15

(o] 100 i — —

o ,' Nominal Temperature Elevated Temperature

S J
2 Temp[°C]: 25 Temp[°C]: 125
Vgs=0V 465,953 0.688V 0.307A 304,709 0.507V 0.747A
0.5 0.7 0.9 1.1 1.3 1.5 511,747 0.739V 1.01A
. 911,231 1.19V 19.9A 880,231 1.15V 19.9A
91031_07 Vgp, Source-to-Drain Voltage (V) | Ly s | LIV IEELS
Crunch .model IRF630 D Is=223p N=1.26116 Rs=18.7m
. . L. + Eg=1.11 XTI=9.04903 Tnom=25 trs1=4.12m 1t=0.186
Fig. 7 - Typical Source-Drain Diode Forward Voltage Reset + mfg="Vishay" Vrev=200 lave=0
Test Beep Help Docs Next
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Example - Vishay IRF630 Datasheet to Model Generator

20 —%5oA T |
g T T T
5 Vps = 160V
% 16 | Y
§ Vps |: 100 V
g 12 Vps = 40 V—
>
3
2 s 2
o
©
o 4
3 / T
= For test circuit
fi 13
0 see figure
0 10 20 30 40 50
91031_06 Qg, Total Gate Charge (nC)

Fig. 6 - Typical Gate Charge vs. Gate-to-Source Voltage

According to Mike, Point #1 and #2 are
sampled slightly lower and slightly higher
than flat region

Qorvo MOSFET Model Generator

Preliminaries ~ Output Characteristics ~ Body Diode ~ Gate Charge

.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=2 Vto=4.08 Kp=5.96

+ lambda=1.98m RonX=0.328 eta=75m Vtotc=-2m |s=223p N=1.26116
+ Rb=18.7m Eg=1.11 XT1=9.04903 trb1=4.12m Cgs=708p Cgdmin=130p
+ Cgdmax=1.49n Cjo=0 tt=0.186 Tnom=25 mfg="Vishay" Vds=200

+ lds=9 Ron=0.4 Qg=43n

Gate Voltage vs Gate Charge 1204,194
20
| Test 1

0

315,946 0 50n
Data Points Conditions

399,734 4.72nC 5.84V Voltage[V]: 40
639,701 18.2nC 6.52V Current{A]: 59
965,388 36.6nC 14.8V = e

Test Beep Help Docs

Done

ov
Oms

10ms

20ms

30ms

40ms

S50ms

kskelvin.net
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DMP3099L




pMOS DMP3099L - Preliminaries and Output Characteristics

Qorvo MOSFET Model Generator Qorvo MOSFET Model Generator

Preliminaries  Output Characteristics ~ Body Diode ~ Gate Charge Preliminaries ~ Output Characteristics ~ Body Diode  Gate Charge
Model Name: DMP3099L = Id vs Vds 1662,270
MFG: Diodes Display ONLY 20
Ids Rating[A]: -3 =  Can put -ve
Vds Rating[V]: -30 number in here
Total Gate Charge[C]: Tin - Y Log () — - o
Rg[QY]: 10.3 P-MOS Vgs definition is —ve
Rds(on)[Q)]: 65m (accept +ve or —ve as absolute number is
Vgs @ Rds{on)[V]: 10 0 used in here for model generation)
: 38
| @ Rds(on)[A]: 1148,784 P-MOS
Rext + (Rext + Rchannel): 0.75
Vgs1 gs2
Rd + (Rd + Rs): 05
- Vgs: -2.5 Vgs: -3
Technology: ‘ Silicon ~
Rev. Recovery Charge[C]: 10n 1208,764 0.584V 0.778A 1661,658 4.99V 4.9A
| @ Rev. Recovery Q[A]: 2 1661,753 490V 121A
Zero-biased Output Cap.[F]: 300p] Rds: 0.3470Q Rds: 0.1860
. .. Crunch ‘model DMP3099L VDMOS pchan Rs=24.4m Rd=24.4m
All numbers should be positive * Vto=-2.07 Kp=8.64 Lambda=0.157 RonX=0.91 eta=75m
even if modeling a P-polarity device Rosol | |
Help Docs Next Test Beep Help Docs Next




pMOS DMP3099L - Body Diode and Gate Charge

Qorvo MOSFET Model Generator — O

X

Preliminaries ~ Output Characteristics =~ Body Diode  Gate Charge
Body Diode I-V 1732,225
20
Y Log[] Test
0
1047,910
MNominal Temperature Elevated Temperature
Temp[°C]: 25 Temp[°C]: 125
1338,909 0.637V 29.2mA 1340,908 0.642V 58.4mA
1385,900 0.74V 0.292A
1592,229 1.18V 19.9A 1592,229 1.19V 19.9A
Crunch .model DMP3099L D Is=11.2n N=1.6782 Rs=13.8m
+ Eg=1.11 XTI=3 Tnom=25 tt=5n mfg="Diodes" Vrev=-30
Reset + lave=-3
Test Beep Help Docs Next

Qorvo MOSFET Model Generator

Preliminaries ~ Output Characteristics ~ Body Diode =~ Gate Charge

Gate Voltage vs Gate Charge 1727.228
10 ;
Test
0
1043,913
Data Points Conditions
1136,718 1.63nC 2.85V Voltage[V]: 15
1250,707 3.63nC 3.01V CurrentfA]: 38
11nC 9.99V
1671,229 | LS eery Reset Crunch
.model DMP3099L VDMOS pchan Rs=24.4m Rd=24.4m Rg=10.3
+ Vto=-2.07 Kp=9.78 lambda=0.112 RonX=0.803 eta=75m Vtotc=2m
+1s=11.2n N=1.6782 Rb=13.8m Eg=1.11 XTI=3 Cgs=535p
+ Cgdmin=38.6p Cgdmax=524p Cjo=0 tt=bn Tnom=25 mfg="Diodes"
+Vds=-30 Ids=-3 Ron=65m Qg=11n
Test Beep Help Docs Done
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in Preliminaries Sheet




Effect of Rext — Rext + Rchannel

e Rext + Rext + Rchannel

Infineon IPB107N20N3G
as example

Value = 0.75

 model IPBT107N20N3G
VDMQOS Rs=3.6m Rd=3.6m
Vto=3.84 Kp=294
Lambda=0.167 RonX=0.243

Value = 0.85

 model IPBT107N20N3G
VDMOS Rs=4.08m
Rd=4.08m Vto=3.88 Kp=379
Lambda=0.197 RonX=0.318

Value = 0.95

 model IPBT107N20N3G
VDMOS Rs=4.56m
Rd=4.56m Vto=3.92 Kp=505
.Lam.bda:O.ZAH RonX=0.727

Adjusting the ratio of

external and channel

resistance affects the

width ohmic region

Rext + Rext + Rchannel
= (.75 (default)

200 /
10V
175
7V
150

125 [E—

Ip [A]

100

75

50

25

Vos V1

Rext + Rext + Rchannel
= (.85 (default)

Rext + Rext + Rchannel
= (.95 (default)
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#1 : Output Characteristic — Rs, Rd
Qspice : Sensitivity Study - Output Characteristic.gsch

M1 V1 Rs M1 ! Rd

V2 IRF630 | 0 V2 IRF630 [ 0

0 0
.dc V1 0.1 50 1m V2 list-4 .dcV10.150 1mV2list 455
.model IRF630 VDMOS|Rs=0.15*chg|Rd=0.15 .model IRF630 VDMOS Rs=0.15[Rd=0.15*chg
+ Vto=4.08 Kp=5.63 Lambda=3-85m + Vto=4.08 Kp=5.63 Lambda=3.85m
+ RonX=0.348 eta=75m Vtotc=-2m tt=0.186 + RonX=0.348 eta=75m Vtotc=-2m tt=0.186
;multiple chg (*chg) ;multiple chg (*chg)
.step param chg list 0.5 1 1.5 .step param chg list 0.5 1 1.5

Effect of Rd

-50%,~

Vgs1=4.5V

kskelvin.net
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#1: Output Characteristic — Vto, Kp, Lambda

Qspice : Sensitivity Study - Output Characteristic.gsch
M1 V1 Vto M1 V1 Kp M1 ! Lambda
V2 IRF630 ] 0 V2 IRF630 ] 0 V2 IRF630 ] O
0 0 0
dc V1 0.1 50 1m V2 list 4.5 5 .dcV10.150 1m V2 list 455 .dcV10.150 1m V2 list 4.5 5
RE630 \(DMOS Rs=0.15 Rd 0.15 .model IRF6 =0.15 Rd=0.15 .model IRF630 VDM =
+ Vto=4.0§ Kp=5.63*chg Lambda=3.85m + Vto=4.08 Kp=5.63| Lambda=3.85m*chg
+ RonX=0.348 eta=7/5m Viotc=-Zm tt=0.186

+ RonX=0.348 eta=/5m Vtotc=-2m tt=0.186

;multiple chg (*chg) ;multiple chg (*chg)
.step param chg list 0.98 1 1.02 .step param chg list 0.8 1 1.2

Effect of Kp

;multiple chg (*chg)
.step param chg list 0.51 1.5

Effect of Lambda

38
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#1 : Output Characteristic — RonX
Qspice : Sensitivity Study - Output Characteristic.qsch

M1 V1 RonX

V2 IRF630 ] 0
0

.dcV10.150 1m V2 list 4.55
.model IRF630 VDMOS Rs=0.15 Rd=0.15

+ Vto=4.08 Kp=5.63 Lambda=3.85m
+|RonX=0.348*chg|eta=75m Vtotc=-2m tt=0.186

;multiple chg (*chg)
.step param chg list 0.8 1 1.2

Effect of RonX

kskelvin.net
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#2 : Bode Diode — XTI, trs1 (Temperature Effect)
Qspice : Sensitivity Study - Body Diode.gsch

XTI trs1
Vi D1 Vi D1
0 IRF630 0 IRF630
.dcV105151m .dcV105151m
temp 25 150 ;.temp 25 150
. 0 D Is=785p N=1.33849 Rs=21m Eg=1.11 .model IRF630 D Is=785p
XTI 4, 53261*::hg Tnom=25 trs1=3.56m tt=0.186 + XTI=4.53261 Tnom
+ mfg="Vishay" Vrev=200

+ mfg="Vishay" Vrev=200 lave=9
;multiple chg (*chg) ;multiple chg (*chg)
.step param temp list 25 150 param chg list 0.5 1 1.5

:step param temp list 25 150 param chg list 0.5 1 1.5

Effect of trs1

40
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#2 : Bode Diode —Is, N, Rs (Rb in MOS)
Qspice : Sensitivity Study - Body Diode.gsch

Is N

Vi D1 V1 D1

0 IRF630 0 IRF630
.dcV1i05151m .dcV105151m
;.temp 25 150 ;.temp 25 150
.model IRF630 D|Is=785p*chg [N=1.33849 Rs=21m Eg=1.11 model IRF630 D Is=785p s=21m Eg=1.11
+ XTI1=4.53261 Tnom=25 trs1=3.56m tt=0.186 + XTI=4.53261 Tnom=25 trsI=3. =0.186

+ mfg="Vishay" Vrev=200 Iave=9

+ mfg="Vishay" Vrev=200 Iave=9
;multiple chg (*chg) ;multiple chg (*chg)
.step param temp list 25 150 param chg list 0.5 1 1.5 .step param temp list 25 150 param chg list 0.8 1 1.2

Effect of N

Effect of Is

0.3A -
0.5V 0.7V 0.9v

Rs (Rb in MOS)

V1 D1
0 IRF630

.dcV10.51.51m

s.temp 25 150
.model IRF630 D Is=785p N=1.33849|Rs=21m*chg|Eg=1.11

+ XTI=4.53261 Thom=25 trs1=3.56m tt=0.186
+ mfg="Vishay" Vrev=200 Iave=9

:multiple chg (*chg)
.step param temp list 25 150 param chg list 0.8 1 1.2

Effect of Rs

41
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#3 : Gate Charge — Cgs, Cgdmin, Cgdmax
Qspice : Sensitivity Study - Gate Charge.qgsch

Ggs

;multiple chg (*chg)
tran 0.05 .step param chg list 0.5 1 1.5

JcV(G)=0

.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=2 Vto=4.08 Kp=5.63

+ Cgdmax=1.57n Cjo=0 tt=0.186 Tnom=25 mfg=
+ Ids=9 Ron=0.4 Qg=43n

Effect of Cgs

Oms 10ms 20ms 30ms

+ lambda=3.85m RonX=0.348 eta=75m Vtotc=—2A 85p-N+1.33849
+ Rb=21m Eg=1.11 XT1=4.53261 trb1=3.56m|Cg 668[3 chg gdmin=133p

40ms

.tran 0.05
dcV(G)=0

Ggdmin

;multiple chg (*chg)
.step param chg list 0.5 1 1.5

.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=2 Vto=4.08 Kp=5.63

+ lambda=3.85m RonX=0.348 eta=75m Vtotc=-2m Is=7
+ Rb=21m Eg=1.11 XT1=4.53261 trb1=3.56m Cgs=668
+ Cgdmax=1.57n Cjo=0 tt=0.186 Tnom=25 mfg="Visha

+ Ids=9 Ron=0.4 Qg=43n

Effect of Cgdmin

Oms 10ms 20ms 30ms

 Cad 33p*chg

vy vd U

40ms 50ms

.tran 0.05

;multiple chg (*chg)
.step param chg list 0.51 1.5

dic V(G)=0

.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=2 Vto=4.08 Kp=5.63

+ lambda=3.85m RonX=0.348 eta=75m Vtotc=-2m Is=785p N=1.33849
XT1=4.53261 trb1=3.56m Cgs=668p Cgdmin=133p

Cgdm 57n*chg jo=0 tt=0.186 Tnom=25 mfg="Vishay" Vds=200

Effect of Cgdmax

50ms

Oms 10ms 20ms 30ms 40ms
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#3 : Gate Charge — Rs, Vto, Kp (from Output Characteristic Parameters)
Qspice : Sensitivity Study - Gate Charge.qgsch

Rs
D 12
G 5.9 V1
1 RFe307SA=1 N2y
1p
;multiple chg (*chg)
tran 0.05 .step param chg list0.51 1.5

ic V(G)=0
model IRF630 VDMOYRs=0.15%chg Rd=0.15 Rg=2 Vto=4.08 Kp=5.63
+ lambda=3.85m RonX=0.348 eta=75m Vtotc=-2m [s=785p N=1.33849
+ Rb=21m Eg=1.11 XTI=4.53261 trb1=3.56m Cgs=668p Cgdmin=133p
+ Cgdmax=1.57n Cjo=0 tt=0.186 Tnom=25 mfg="Vishay" Vds=200

+ Ids=9 Ron=0.4 Qg=43n

Effect of Rs

Oms 10ms 20ms

30ms 40ms 50ms

Vto
D 12
G 5.0 a1
1 RF630V51 N0
1p
;multiple chg (*chg)

tran 0.05 .step param chg list 0.9 1 1.1
dcV(G)=0

.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=

+ Rb=21m Eg=1.11 XTI=4.53261 trb1=3.56m Cgs=668p Cgdmin=133p
+ Cgdmax=1.57n Cjo=0 tt=0.186 Tnom=25 mfg="Vishay" Vds=200

+ Ids=9 Ron=0.4 Qg=43n

Effect of Vto

** beware, just few % of Vto
can cause a significant shift
in Output Characteristic

Oms 10ms 20ms 30ms 40ms

Kp

smultiple chg (*chg)
.step param chg list 0.51 1.5

.tran 0.05
icV(G)=0
.model IRF630 VDMOS Rs=0.15 Rd=0.15 Rg=2 Vto=4.0

+ Rb=21m Eg=1.11 XTI=4.53261 trb1=3.56m Cgs=668p Cgdmin=133p
+ Cgdmax=1.57n Cjo=0 tt=0.186 Tnom=25 mfg="Vishay" Vds=200

+ Ids=9 Ron=0.4 Qg=43n

Effect of Kp

Oms 10ms 20ms 30ms 40ms
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#3 : Gate Charge — Rs, Vto, Kp (from Output Characteristic Parameters)
Qspice : Sensitivity Study - Gate Charge.gsch

:

RonX

g{ 1RF630V5at 1 N
;multiple chg (*chg)
.step param chg list 0.5 1 1.5

tran 0.05

dcV(G)=0
.model IRF630 VDMOS Rs= Rd=0.15 Rg=2 Vto=4.08 Kp=>5.63

+ lambda=3.85m Ron)( 0. 34E*chg pta=75m Viotc=-2m Is=785p N=1.33849
+ Rb=21m Eg=1. =7.53201 trb1=3.56m Cgs=668p Cgdmin=133p
+ Cgdmax=1.57n Cjo=0 tt= O 186 Tnom=25 mfg="Vishay" Vds=200

+ Ids=9 Ron=0.4 Qg=43n

Effect of RonX

Oms 10ms 20ms 30ms 40ms 50ms
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Waveform Viewer Color Configuration for Sensitivity Study

* In sensitivity study, as triple sweep is used in
Output Characteristic and Body Diode, color © e e G Corrsin

trace in waveform viewer is setup as

e Data Trace 1 Color: [0,255,0]
» Data Trace 2 Color: [0,255,0]
« Data Trace 3 Color:[0,63,255]
» Data Trace 4 Color : [0,63,255]
« Data Trace 5 Color : [255,63,0]
« Data Trace 6 Color : [255,63,0]

Click on a num
to d_]St thth

Green: 255

Mo. of Color: 6
Reset All Color pefaultiColo)

Selected:  Data Trace 1 Color
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Determine Rds(on), Vgs, Idrain @ Rds(on) and Rext+(Rext+Rchannel)

Qspice : Preliminaries (Rdson Vgs Idrain and Rext).gsch

e Rext:Rd + Rs ﬂ i
° RdS(On) IS basically ‘;95 SQ3426EEV J 1drain
consist of Rext (external

; force Rext >> Rchannel with extreme Vgs

resistance : Rd, Rs) and G L TR RIR T
Rchannel (channel T BT e e
resistance) potray
» To estimate Rext, fully L e
turn ON a FET model e Rt i )

.meas Reqn Rext/(Rext+(Rdson-Rext)) CFV 23.0v 320V 41.0v 50V

with extreme gate-

source voltage, which S —— ** Now put,
minimized Rchannel and s | e | a | [l w R : Gdi%”kas?ga%@%v
Rds(on) is dominated by s S e S » Idrain @ Rds(on) = 1A
Rext it e @ w e * Rext = Rs+Rd = 40.6mQ
° DMZ6005 ARK Microelectroncs Co. 600 0 7UUE;UU.U 1.‘6 ° RC h a n n el @ Rd S (O n)
° I n th I S eXa m p | e’ FTAOZNGD  ARK Microelectronics Co., 600 7 900.0 38.6 — Rd S(On) _ ReXt
RS+ Rd —_ ReXt: 39.8mQ. UF3C065030 'Qnr\/n ES‘EI 65 27.0 51.0 © z ?g.émg - 40.6mQ
And by extreme gate- s S e »  Rext:(Rext+Rchannel)
SO u rce’ ReXt — 40 . 6 m Q + Cgdmax=700p mfg=Vishay Vds=60 Ids=7 Ron=57m Qg=7.6n = 049663%/(4060 + 1 26Q)
Wore o Cancel o
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Determine Rg from a MOSFET Model

Qspice : Preliminaries - Rg.gsch

:

oRg

M1
Rg Is series resistance in Vgs QSQMZGEE\,
gate AC1

* Rg can be identified with
ac analysis and only read ac list 1Meg
the real part with func Zr() re(1/-1(Vgs))

Cartesian representation [ AT
b NOW' put LU= 2 Rg pelelu Zr() 1.0000MHz

MOSFET Selection Guide X
« Rg = value of Zr() @
F/N Manufacturer vds[V] Ids[A] Rds{on)[m®] QalnC] =R
BSC123N0BNS3 Infineon 80 55 123 19.0
EPC2218 EPC 100 60 2.4 10.5
GS665088 Gall Systems 650 0 50.0 6.1
GS66516T Gall Systems 650 60 25.0 14.2
AD4262E Alpha & Omega 60 16 6.6 15.0
DMZ6005 ARK Microelectroncs Co. 600 0 700000.0 1.6
FTAO7N60  ARK Microelectronics Co., 600 7 900.0 38.6
UF3C065030 Qorvo 650 65 27.0 51.0 o
Lo
-model 5Q3426EEV VDMOS Rs=19.9m Rd:lg.grt Rg=2.4lbvtu=2.7s Kp=14.7
+ lambda=0.123 RonX=2.3 eta=.1 Is=65.1p N=1.. =11.4m
+Eg=1.11 XTI=2.60857 trb1=1.64m Cgs=700p Cgdmin=40p Cjo=200p
+ Cgdmax=700p mfg=Vishay Vds=60 Ids=7 Ron=57m Qg=7.6n
vore o Conce
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