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LTspice Model
IPM

Mitsubishi
PSS20S92F6-C

Model Information
Model A macro model
Call Name MDC_PSS20S92F6-C_LT
1-A:NC 1-B:NC 2:VUFB 3:VVFB 4:VWFB 5:UP 6:VP 7:WP 8:VP1 9:VNC 10:UN 11:VN 12:WN
13:VN1 14:FO 15:CIN 16:VNC 17:VOT 18:NW 19:NV 20:NU 21:W 22:V 23:U 24:P 25:NC
File List Model Library MDC_PSS20S92F6-C_LTO01.lib
Model Report MDC_PSS20S92F6-C_LT.pdf(this file)

Pin Assign

Verified Simulator Version LTspice(x64) 24.0.12
Note
References
The information which was used for modeling is as follow:
[Data Sheet]

@Date/Version 2021.1

@®Product name PSS20S92F6-C

@Company name Mitsubishi Electric Corporation

[Characteristics listed]
@Characteristics  Collector-emitter saturation voltage

FWD forward voltage drop
Switching time(P-side)
Switching time(N-side)
Undervoltage (UV) protection circuit (for P-side IGBT)
Undervoltage (UV) protection circuit (for N-side IGBT)
Input ON/OFF threshold voltage(P-side)
Input ON/OFF threshold voltage(N-side)
Three-phase AC output operation

Simulation Condition
This table shows the range of evaluated simulation range that was not occurs any convergence problems in this area.

[tem Condition Unit
Temperature 25 deg C

© 2024 MoDeCH inc. Jul 24,2024
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O :Implemented
X :Not Implemented

Model Functions Table —:Not applicable

Functions Implemented

UVLO_N 1 O

UVLO_P 1 0

VINTH_N 1 @)

VINTH_P 1 0O

Switching 1 O

FWDi_Vdrop 1 O

VCE(sat) 1 O
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MDC_PSS20S92F6-C_LT

Collector-emitter saturation voltage
Simulation results are following.

Explanatory notes  — : simulated
Testbench l e mEl Gim result ! o —
251 Elll &
%.‘."T " . - "
" = Viu) Viw)
.param rload=15 temp=25
= - r
<§“ :‘
L.OPTION TNOM=25 Ve Vnck VOT OB " " |
LOPTION TEMP={temp} T_‘_‘— - 4
LicV(U)=0 V(V)=0 V(W)=0 " -
.tran 0 40u O é; .
.option plotwinsize=0 5
1 1.4V J
.meas TRAN MIN_VOL MIN V(U) FROM 22u TO 30u Yy y y i Y
FWD forward voltage drop
Simulation results are following.
Explanatory notes  — : simulated
Testbench |~ “| Sim result| e =2 %

val vp1 v
————{Vulb ]
—— vt
E—

N3
»
W]
NCLA
v NCLB
NC
104 ol
<
Vnc_ Vnc2 VOT_CIN
J; U1
.OPTION TNOM=25

«OPTION TEMP=25
.dcVF0 2 10mV

.option noopite:

r
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MDC_PSS20S92F6-C_LT

Switching time(P-side)

Simulation results are following.
Explanatory notes

[Case

Testbench

— : simulated

=@ =®| Sim result

Data sheet 1.50us  1.60us
_gn 1. =3 Sim result 1.47us  1.60us
T R R o it ek
‘L:' = ; e tofffa | ‘[ tonfal |
.param temp=125 llcad=1m s [50A
v .param to=66.6u tp=0.5m trf=10n
E.‘ . 1 0A
.OPTION TNOM=25 L u - [Foa
.OPTION TEMP={temp} w
Aran01m 0
.option plotwinsize=0 " 1209 / Laoa
.meas TRAN TON TRIG V(IN_P)=2.1 RISE=2 TARG I(V7)=20%0.9 RISE=3 A 104
.meas TRAN TOFF TRIG V(IN_P)=1.3 FALL=1 TARG I(V7)=20*0.1 FALL=2 A
.meas TRAN TR TRIG I(V7)=30*0.1 RISE=3 TARG I(V7)=30%0.9 RISE=2 - - T T T T T 0A
.meas TRAN TF TRIG I(V7)=30*0.9 FALL=1 TARG I(V7)=30"0.1 FALL=2 0 0.1ms 0.2ms  0.3ms _0pm 0 6ms  0.7Tms L.8ms) 0.9 1.0%
Switching time(N-side)
Simulation results are following.
Explanatory notes  — : simulated
| Testbench I“"‘ === Sim result I w‘,_ ton toff
_-— Data sheet 1.50us 1.60us
%‘ i I Rk " Simresult  1.50us  1.60us

5 O

oo G

BT R HE

Aran 0 1m0
.option plotwinsize=0

.meas TRAN TON TRIG V(IN_N)=2.1 RISE=2 TARG I(V4)=2

.meas TRAN TF TRIG I(V4)=30%0.9 FALL=1 TARG I{V4)=30°

v
vy
vy
ve
w
.param temp=125 lload=1m
nd .param to=66.6u tp=0.5m trf=10n
wiA
wLn
e
. v
L v
PULSE(0 5 0.3 (1) 420 Ch-te) )
e
-
o
ne e vt am
.OPTION TNOM=25 uL -
LOPTION TEMP={temp} 5

0*0.9 RISE=3

.meas TRAN TOFF TRIG V(IN_N)=1.3 FALL=1 TARG I(V4)=20%0.1 FALL=2
Jmeas TRAN TR TRIG I(V4)=30%0.1 RISE=3 TARG I(V4)=30%0.9 RISE=2

*0.1 FALL=2

V{u)

‘[ tonal T

—
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D=CH MDC_PSS20S92F6-C_LT

Undervoltage (UV) protection circuit (for P-side IGBT)

Simulation results are following.
Explanatory notes  — : simulated

*1: min=10.0V max=12.0V= 11.0V(AVG)
*2: min=10.5V max=12.5V= 11.5V(AVG)

s|@xw]

Sim result | Vet e

| Testbench |

15
10
yo1 -

é}w ot e a 1w . V(VUFB.U) V(WFBY) V(VWFB,
L = WEFB.W)
Al I:,., Looov 10
P00 b 15 1.5m 15 2.5 8) %‘“: = o ~ 5
01 s .y L] {: V(in_p)
sl s Lo
=
e . 11010 l | | I
. COON OO 11111111100 000 0TI RO L
V(in_n)

7.5

‘o mi_af—
s —

LS8 30 10m 10 8.90 20u)

L)

30.
20,
10,
o
i 10
Ve w2 vor_cm
20
.OPTION TNOM=25 L hid
.OPTION TEMP=25 0
7.5
5.0
5

“s 5%

.tran 0 2.5m 0 startup
Vifo)

.option plotwinsize=0

T T T T T T T T T
0.0ms 0.3ms 0.6ms 0.9ms 1.2ms 1.5ms 1.8ms 2.ims 2.4ms

.meas TRAN UVLO_LH_P
.meas TRAN UVLO_HL

U FIND v(VUFB,U) WHEN v(u)={300%0.5} FALL=last
B FINB VEVUER: ) WHEN v{u)=1308:8.3) Rikk=y
By FRUBWER VB 8808 R
B-Uy EINB V{VWER W) WHEN viw)=1300°0.53 PALL=Inst

. v{VWFB, W) WHEN v(w)={300%0.5} RISE=1

ezt TRAN bVES-h

L
.meas TRAN UVLO_LH |
‘meas TRAN UVLO_HL_]

Undervoltage (UV) protection circuit (for P-side IGBT)

Simulation results are following.
Explanatory notes  — : simulated

Testbench! - 7 |Sim result o] Vi)
:i\.
vel 5
& T G
(00 1 15 1.5 15 25m ) ”’:.: ¢ = o -

EEninls

i
t

b 1)
= 15 )
“ JL L1 []
PULSE(D 0 100 10n 899 308) =
] T
{OPTION TNOM=25 ur 1. r ll
{OPTION TEMP=25 w
tran 0 2.5m 0 startup
g —

.option plotwinsize=0

.meas TRAN UVLO_LH P U FINDVEVLIFI,I.I; WHEN v[n}:{m‘n.i; FALL=last
.meas TRAN UVLO_HL_P_U FIND v{VUFB,U) WHEN v{u)={30070.5} RISE=1
.meas UVLO LH PV FIND v(VVEB,V) WHEN v(v)={300"0.5} FALL=last
‘meas TRAN DVEB-HI-P-V FINB varn,v} WHEN va]=f:33'n‘si RISE=1
.meas TRAN UVLO_LH_P_W FIND vE L
.meas TRAN UVLO_HL_P_W FIND v1 E

=

WHEN I[Wi=i}ﬂﬂ’0.5 FALL=last
WHEN v(w)={300"0.5} RIS

© 2024 MoDeCH inc. Jul 24,2024
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Undervoltage (UV) protection circuit (for P-side IGBT)

Simulation results are following.
Explanatory notes  — : simulated

Testbench | == Sim result | - =

| Vivn1)
15
10
5
- V{VUFB,U) V(VWFB.V) V{VWFB,W)
10
o 5.0
i 8
, 5
o
s

o

Viin_p)

e O OO0O0Onrr

V(in_n)

PULSI(0 50 16w 108 9.9 200

ol ~

oo vor_cm
.OPTION TNOM=25 L v -
LOPTION TEMP=25 w“
.tran 0 2.5m O startup
.option plotwinsize=0 *
meas TRAN UVLO LN P U FIND u(VUER ) WHEN vlu)={300:0.5) FALL ~last
‘meas TRAN UVLO_HL_P_U FIND v{VUFB,U) WHEN v(u)={300+0.5} RISE=1
meas TRAN DVES-H!-B-V FINB VEWFBS WHEN viv)=1388+8 21 Rask=
.meas TRAN UVLO_LH_P_W FIND v(VWFB,W) WHEN v(w)={300"0.5) FALL=last
“mes TRAN UVES-HI-P-W FIND VOWFS: W) WHEN viiv)=1300-0.2) Rasez?

© 2024 MoDeCH inc. Jul 24,2024
Rev 1.0



MDC_PSS20S92F6-C_LT

Undervoltage (UV) protection circuit (for N-side IGBT)

Simulation results are following.
Explanatory notes  — : simulated

*1: min=10.3Vmax=12.5V= 11.4V(AVG)
*2: min=10.8V max=13.0V= 11.9V(AVG)

Testbench I

ol@l’

Vivp1)
g § e
é ot | L e T VVVFE.V) Vi )
LD 1,245 15 7m 15 3.7m0) ™ 4 i"" ;""'
] Wi el ¥
il
03 05 e M Y Viin_p)
o] .
AR ” W
!
, -
B )
o
,
\ LA — ”
= i ‘
mn = o .
R . EF
) ~ 304 M3
o .
-
JOPTION TNOM=25 A
JOPTION TEMP=25 b 5 V(fo)
.tran 3.2m startup
.option noopiter 5.0
.meas TRAN UVLO_LH_N_U FIND w(Vn1) WHEN v(fo)={1%0.5} FALL=last b 5
.meas TRAN UVLO_HL_N_U FIND v(Vn1) WHEN v{fo)={170.5} RISE=1 )
.option plotwinsize=0 00ms 02ms O4ms 06ms 08ms 10ms 12ms 14ms 16ms 18ms 20ms 22ms 24ms 26ms 28ms 3.0ms
Undervoltage (UV) protection circuit (for N-side IGBT)
Simulation results are following.
Explanatory notes  — : simulated
Testbench | =4 Simresult| ., - ==
pl)
15)
Yo 10
v 5
- b L J_ el T - VIVUFB.U V(VVFB.V) V[VWFB.W)
'|: Jdwn 5..,. 10
PWL(D D 1215 15 Jm 15 13m0} 013 m I"" E -
wl = 5 N
2vAly "
0143 T u Ir 5w V(in_p)
2o wan 5.0
-
* = l: 5w Vian}
at “
15 5.0
3 R.5\
. w .o L)
“
“ . 20
—
u == IIEEERERER
FERLSE(D 3 0 1 10m 9,59 20v) 30 IL2)
20
10/ '_
"o b 30/ ML
I - »
] 10/
.OPTION TNOM=25 o
-OPTION TEMP=25 b 5 V(fo)
.tran 3.2m startup
.option noopiter B0
.meas TRAN UVLO_LH_N_U FIND v(Vn1) WHEN v(fo)={1*0.5} FALL=last b 5\
.meas TRAN UVLO_HL_N_U FIND v(Vn1) WHEN v(fo)={1%0.5} RISE=1 L
.option plotwinsize=0 0. D:'lms C.D;m\ 0. D:I“i 0 f‘él\li 0 Qﬂll\li 1 [\5‘*'% 1 UJIm\ 1 D:ms |.UEI|H I.IIéms 1.10ms

© 2024 MoDeCH inc.

Jul 24,2024
Rev 1.0




MDC_PSS20S92F6-C_LT

Undervoltage (UV) protection circuit (for N-side IGBT)

Simulation results are following.
Explanatory notes  — : simulated

Testbench | - |Simresult| .,

Vivp1)

. 10

V(VVFB.V)

i

5w
-
-
T lw
o
i T

liL2)

PULSI(D 3 0 100 100 .99 300)

L3)

JOPTION TNOM=25

o - 30
vor_vnc2 vor_cm . "
2

& u -
v 10

s
7.5

Vi(fo)

{OPTION TEMP=25

.tran 3.2m startup

.option noopiter 5.0
.meas TRAN UVLO_LH_N_U FIND v(Vn1) WHEN v(fo)={1"0.5) FALL=last b o
.meas TRAN UVLO_HL_N_U FIND v(Vn1) WHEN v(fo)={10.5) RISE=1 )

.option plotwinsize=0 2.20ms 2.22ms 2.24ms 2.26ms 2.28ms
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D=CH MDC_PSS20S92F6-C_LT

Input ON/OFF threshold voltage(P-side)

Simulation results are following.
Explanatory notes  — : simulated

Testbench! -~ = = |Sim result ﬁ

- ¥(in_p)
4.0

3.5v{

3.0v

2.5v | |
2.0v+
1.5v-
%u . L ] w 1.0
RS (e B = 0.5v
L 0

V(u)

2y

5 g
Ty

&5
T

vl el

LA L—
wcrnf—
"

Viw)

m— y_ammy)

7T 7T T T T T T T T T T T T T T T T T —T— T
WHEN v(u)={300%0.5} FALL=1 0.0V 0.0V 0.2V 0.3V 0.4V 0.5V 0.6V 0.7V 0.8V 0.9V 1.0V 1.1V 1.2V 1.3V 1.4V 1.5V 1.6V 1.7V 1.8V 1.9V 200V 2.1V 2.2V 2.3V 2.4V 25V
‘WHEN v{u’ 300*0.5} RISE=1 IN_P)

hoo
70
4D

o) ~ p10!

a2 vor_cm n i

[OPTION TNOM=25 J < o - o
.OPTION TEMP=25 4 1201
.tran 0 4m 0 :g

.option noopiter 301

O

)

¥

Z

|
'
13 ]
aan
-z
§88EEEcccsc 52888805258

.meas TRAN VITH LH_P_U FIND v(in_p
‘meas TRAN VITH_HL_P_U FIND v{in_p

Input ON/OFF threshold voltage(N-side)

Simulation results are following.
Explanatory notes  — : simulated

Testbench ! -« |simresut] .., =

2.5V
e
1.5v+
1.0
Pl bl bl & oS Sh 0.5
[prmaony T §

Viu)

Vel

v v

v

M)

w1 af— 150V
o sf—

120V
mw = a0V

- sove]
30v4
330 Viw

.OPTION TNOM=25 "
OPTION TEMP=25 ¢ e oo
‘tran 0 4m 0 o]

i V(U)=15 ¥(V)=15 V(W) =15
.option noopiter

V. IR R S S I S S S M M S M M NN N M NN N S e S S
V 0.4V 0.2V 0.3V 0.4V 0.5V 0.6V 0.7V 0.8V 0.9V 1.0V 1.4V 1.2V 1.3V 1.4V 1.5V 1.6V 1.7V 18V 1.9V 2.0V 2.4V 22V 2.3V 2.4V 2.5V

“meas TRAN VETH-H-N-5 B viin-n3 WHEN vEi3=(388:8:2) igE=t ! VN
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Three-phase AC output operation

Simulation results are following.
Explanatory notes  — : simulated

it

nizc" MDC_PSS20S92F6-C_LT

Testbench ==EE )

Sim resu Itf .

V(VVFEV)

Viup)

M|
iﬂﬂl-

]
[T

.OPTION TNOM=25
OPTION TEMP=25

tran 0 50m 0 startup
aption noopiter

|

.param Ls=10mH Ro={2*Vcc/Lout} Vcc=60 Lout=20

.option plotwinsize=0

© 2024 MoDeCH inc. Jul 24,2024
Rev 1.0

10



M Il - GII MDC_PSS20S92F6-C_LT

DISCLAIMER

1. This SPICE (Simulation Program with Integrated Circuit Emphasis) model and its content (the
“Contents”) are copyright of MoDeCH Inc. All rights reserved. Any redistribution or reproduction of
any or all part of the Contents in any form is prohibited without express written permission made by
MoDeCH Inc.

2. MoDeCH Inc. as licensor (the” Licensor”) hereby grants to you, as licensee (the “Licensee”), a non-
exclusive, non-transferable license to use the Contents as long as you abide by the terms and
conditions of this DISCLAIMER.

3. The Licensee is not authorized to sell, loan, rent and redistribute or license the Contents in whole or
in part, or in modified form, to anyone.

4, The Licensor shall in no way be liable to the Licensee or any third party for any loss or damage
(including ,but not limited to, lost profits, or other incidental, consequential, or punitive damages),
however caused (including through negligence) which may be directly or indirectly suffered from,
arising out of, or in connection with, any use of the Contents .

5. Notwithstanding anything contained in this DISCLAIMER, in no event shall Licensor be liable for any
claims, damages or loss which may arise from the modification, combination, operation or use of the
Contents with the Licensee’s computer programs.

6. The Licensor does not warrant that the Contents will function in any environment.

7. The Contents may be changed or updated without notice. MoDeCH Inc. may also make
improvements and/or changes in the products, pricing and/or the programs related to the Contents
at any time without notice.

deling Design Technology

MoDeCH Inc.

Head Office

Location: 5-15 Yokoyama-cho, Hachioji-Shi, Tokyo 192-0081, Japan
Tel:+81-42-656-3360

E-Mail:model-on-support@modech.co.jp
URL:http://www.modech.com/en/
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