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Parameter Symbol | Note or test condition Values Unit

Min. | Typ. | Max.

Storage temperature Tstg -55 150 °C

Soldering temperature Tsold |Wave soldering 1.6 mm (0.063 in.) from case 260 °C
for10s

Thermal resistance, Rth(j-a) 62 K/W

junction-ambient

MOSFET thermal Rth(j-c) 0.67 0.87 | K/W

resistance, junction-case

Reverse-polarity Rth(j-c) 0.31 0.42 | K/W

protection diode thermal

resistance, junction-case

Comparative Tracking CTl IEC 60112 (material group 1 according to 600 v

Index IEC 60664-1)

2 MOSFET

&2 BATEE

Parameter Symbol |Note or test condition Values Unit

Drain-source voltage Voss |Ty=25°C 1200 v

Continuous DC drain Ipbc Ves=18V T.=25°C 44 A

current for Renj-cmax),
limited by ij(max)

Peak drain current, t, /oM Ves=18V 155 A
limited by Tyjmaxn”

T.=100°C 31

Gate-source voltage, max. VGs t,<0.5us,D0<0.01 -10...25 Vv
transient voltage?

Gate-source voltage, max. VGs -7..23 \Y
static voltage

Power dissipation, limited Ptot T.=25°C 171 W
by ij(max) Tc: 100 °C 86

1)  BEEdiRitEiE
2) MARITHREAMREENTTSIPC-9592BRIME

R3 #FE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v

gate voltage

Recommended turn-off VGS(off) -5...0 v
gate voltage

Revision 1.00
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rpsion) |Ib=18.2A T,;=25°C, 36 45 mQ
resistance VGs(on)= 18V
Ty= 150 °C, 77
V/Gs(on)= 18V
Ty=175°C, 89
V/Gs(on)= 18V
Ty=25°C, 47
V/Gson)=15V
Gate-source threshold Vesith) |Ib=5.7 mA, Vbs= Vs Tj=25°C 3.5 4.2 5.1 V
voltage (tested after 1 ms pulse T,=175°C 3.2
at VGs =20 V)
Zero gate-voltage Ipss Vos=1200V, Ves=0V T;=25°C 170 MA
drain current Ty=175°C 930
Gate leakage current less Vos=0V Ves =23V 120 nA
Vc,s =-10V -120
Forward transconductance gfs Ib=18.2A, Vos=20V 13.9 S
Internal gate resistance Re,int |f=1MHz, Vac=25mV 1.8 Q
Input capacitance Ciss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 1473 pF
Output capacitance Coss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 84 pF
Reverse transfer Crss Vos=800V, Ves=0V, f=100 kHz, Vac=25 mV 3.5 pF
capacitance
CossStored energy Eoss Calculated based on Coss= f(Vpp) 34 uJ
Output charge Qoss Calculated based on Coss= f(Vpp) 116 nC
Effective output Coer) | Vps=0...800V, Ves=0V, 106 pF
capacitance, Calculated based on Es
energy related
Effective output Cotry | Ip=constant, Vps=0...800V, Ves=0V, 146 pF
capacitance, time Calculated based on Qoss
related
Total gate charge Qs Vop=800V, Ip=18.2 A, V5s=0/18 V, turn-on 37 nC
pulse
Plateau gate charge Qas(pl) | Von=800V, [rb=18.2 A, Vss=0/18V, turn-on 8.5 nC
pulse
Gate-drain charge Qap Vop=800V, Ip=18.2 A, V5s=0/18 V, turn-on 8.2 nC
pulse
Turn-on delay time tdon) |Vop=800V, r=18.2A, T;=25°C 11.2 ns
Ves= 0/18 \Y —_ o
> T,;=175°C 10.8
Roext=2.8Q, L,=12 nH !
(REELTI.....)
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Rise time t, Vop=800V, [r=18.2A, T;=25°C 7.6 ns
Ves= 0/18 Vv o
¢ T,;=175°C 8
Reex=2.80Q, L,=12nH !
Turn-off delay time tdioff) |Vop=800V, [r=18.2 A, Tj=25°C 18 ns
Ves= 0/18 Vv o
¢ T,;=175°C 20
Reex=2.80Q, L,=12nH !
Fall time ti Vop=800V, [r=18.2 A, T,;=25°C 12.8 ns
Ves= 0/18 \" —_ o
> T,;=175°C 12.8
Reex=2.80Q, L,=12nH !
Turn-on energy Eon Vop=800V, Ir=18.2 A, Ty=25°C 154 pJ
Ves= 0/18 \Y —_ o
> T,;=175°C 155
Reex=2.80Q, L,=12nH !
Turn-off energy Eoff Vop=800V, Ir=18.2 A, T,;=25°C 33 pJ
VGS: 0/18 Y °
¢ T,;=175°C 37
Roext=2.8Q, L,=12 nH !
Total switching energy Etot Vop=800V, [r=18.2 A, T,;=25°C 187 uJ
VGS: 0/18 Y °
¢ T,;=175°C 192
Roex=2.8Q,L,=12nH !
Turn-on energy at-5V Eon Vop=800V, I[rh=18.2 A, T;=25°C 144 uJ
VGS: -5/].8 V °
’ T,;=175°C 143
Roex=2.8Q,L,=12nH !
Turn-off energy at-5V Eoff Vop=800V, r=18.2 A, Ty=25°C 33 pJ
Ves= -5/18 Vv °
’ T,;=175°C 38
Reex=2.80Q, L,=12nH !
Total switching energy at Etot Vop=800V, r=18.2 A, Ty=25°C 177 pJ
-5V Ves=-5/18V _ o
’ T,;=175°C 181
Reex=2.80Q, L,=12nH !
Virtual junction Tvj -40 175 °C
temperature
b 2N FFIEEECTET = 25°C FIE, BRIF7E B,

i BELEF, F2 T8sHEASIC BHFE _IRE IDWD20G120C5,

3 RiEFRIPZIRE

RS RATEE

Parameter Symbol | Note or test condition Values Unit

Diode forward current, I limited by bondwire T.=25°C 98 A

l|m|ted by ijmax TC: 100 OC 76
(RBETR......)
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Parameter Symbol | Note or test condition Values Unit
Diode pulsed current, t, IFpulse 225 A
limited by ijmax
Power dissipation Ptot T.=25°C 356 W
T.=100°C 178
r6 1S{EE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Diode forward voltage Ve le=T5A T,;=25°C 1.65 2.15 v
T,;j=175°C 1.6

Diode reverse recovery Qrr lr=18.2 A, Vop=800V, T;=25°C 2.9 uC
charge Reext = 2.8 Q, Opposite T.=175°C 74

MOSFET Ves=0/18V, Q. | '

includes also Qc
Diode peak reverse Jrrm Ir=18.2 A, Vpp=800V, T;=25°C 116 A
recovery current Reex=2.8Q,Opposite [ _;-coc 158

MOSFET Vs = 0/18 V K
Diode reverse recovery Erec IF=18.2 A, Vop=800V, T;=25°C 1.7 mJ
energy Reext = 2.8 Q, Opposite T.=175°C 4.6

MOSFET Ves=0/18V, Q| ’

includes also Qc
Virtual junction Tvj -40 175 °C
temperature
b AN BB EIEGC, F2 181 ERRFERFIIGEN —IRE, Vos=0Vo
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Safe operating area (SOA)

Power dissipation as a function of case temperature

o= f(Vos) limited by bond wire
T,<175°C, Tc=25°C Prot=f(Tc)
1000 225 \\ -
th(j-c,max)
200 \\ - th(j-c.typ)
i \
100 \
1751 N
\
\\
107 150 | S
AN
125 \\
< 2 \
= 17 3 \
& 100 \\
\
01 ] 75 . \\
N\
\
50 | \\
0.01 \
25 -] \\
\N
0.001 T T T 0 T T T J T
1 10 100 1000 25 50 75 100 125 150 175
Vi (V) T (°C)

C

Maximum DC drain to source current as a function of

Typical transfer characteristic

case temperature limited by bond wire lo= f(Ves)
lo=(Tc) Vos=20V, t,= 20 s
55 400
50 Rthlifc,max) ij =25C
BN ——— Rujem 350 (=== Ty=175C
45
40 300
3 250 |
= 307 _
s = 200
25 ~
20 150
151
100 |
10
5 50
0 T T T T T 0
0 25 50 75 100 125 150 175 S
T.(°C) 0 2 4
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Typical gate-source threshold voltage as a function of

junction temperature
Vaes(th) = f(Tv))

Typical output characteristic, Ves as a parameter

ID: f(VDs)
T,i= 25 °C, t,= 20 s

Ib=5.7mA
° 180 , =
VGs = VDS // V=20V
160 / T V18V
> / o7 | V=15V
d -
140 | / A V=14V
// —ee VS 12V
AT ——-= V=10V
H 120 v i [e3
7 === Vi =8Y
4 -
< A V, =TV
= __ 100 7
£ 3 < /
= 80 l f’ "."
I,.;" - e T
2 60 —
/'_. /.
40 i
14 / i i
" ' /__—.——""_
20 J .~
v ‘/
0 ‘ ‘ ‘ ‘ : ‘ ; , P A S —
-50 -25 0 25 50 75 100 125 150 175

T,(0)

V)

Typical output characteristic, Vos as a parameter

Typical on-state resistance as a function of junction

Ip=f(Vps) temperature
Tj=175°C,t,=20 us Ros(on) = f(Tvj)
lb=18.2A
180 v 100 =
V, =20V / Vision = 18V y
160 | = — 7 Ves 718V 7
—————— Vg =15V 1
rd
P Vg =14V ¥
s V=12V /,/
—_— V=10V y
120 1 s -
....... V=8V ///"‘
-------- V=TV S —
. '.' c
= 100 S — S
s / /."‘ /“/ —_
- " k3
80 / /":_." '-/' .
1"" v'/
60 | i
40 =TT
L
20 N &7 it
/R
A SRV FORREOS WP PR ) E
0 I I 1 1 1 1 1 20 T " - - - : .
o 2 4 6 8 10 12 14 16 18 20 50 25 0 25 50 75 100 125 150 175
Vs (V) T (°C)
vj
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A%HEE
Typical gate charge Typical capacitance as a function of drain-source
Ves=f(Qq) voltage
lp=18.2 A, Vos= 800V C =f(Vos)
f=100 kHz, Ves= 0V
18 100001
turn-on pulse
161
14 i S|
1000 Py
~
12 \
N
>a
-~ ~
— 10 = s T
> uﬁ_ ‘\‘\ =~ ~
>o o Z)’ 100 \\\\\ r L
\
\
|
61 '.
l\
4] 10 Eossus
e Ciss \\\\\\\\\
2 ] - - = CDSS
______ Crss
0 T \ T T T T T 1 T T
0 5 10 15 20 25 30 35 40 1 10 100 1000
Q, (nC) Vs (V)
Typical switching energy as a function of junction Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device temperature, test circuit in Fig. F, 2nd device
external SiC diode external SiC diode
E=1(Ty) E=1(Ty)
Ves=0/18V, Ip=18.2 A, Rgext= 2.8 Q, Vpp=800V Ves=-5/18V, Ip=18.2 A, Rgext= 2.8 Q, Vpp=800 V
200 200
E,, Eon
180 |——— E, 180-||— —— E,,
160 160 |
140 140
120 120
2 100 El 100
i L
80 80
60 60
LV [ B S B ——— o4
20 20
0 T T T T T 0 ‘ ‘ ‘ ‘ |
25 50 75 100 125 150 175 25 50 75 100 125 150 175
T, (0 T, (°0)
vj
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Typical switching energy as a function of drain

current, test circuit in Fig. F, 2nd device external SiC

Typical switching energy as a function of drain current,
test circuit in Fig. F, 2nd device external SiC diode

diode E =1f(lo)
E =f(Io) Ves =-5/18V, T,;= 175 °C, Ro.ext = 2.8 Q, Vop =800 V
Ves=0/18V, Ty;= 175 °C, Rgext = 2.8 Q, Vop =800 V
250 250
E,, Eon
25| ——— Ex 225 [——— Ex
200 200
175_ 175 |}
150 150
= —
= 125 3 125
w w
100 100
75 75
50 _,,—-”’ 50 __,——”’—
LE . wl T
0 T T T T T T 0 T " T T T
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
I (A)

1, (4)

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device
external SiC diode

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device
external SiC diode

E = f(RG’ext) E = f( RG,QXt)
Ves=0/18V, 1pb=18.2 A, Ty=175°C, Vpp=800V Ves=-5/18V, Ip=18.2 A, Ty=175°C, Vpp=800V
550 550
EOH
500 500
450 4501
400 400
350 350
= 300 = 300
2 =
* 250 * 250
200 200
150 150
100 100
50 50
0 T T T T T T T T 0 T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
RG,ext (Q] RG)ext ( )
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Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device external SiC
diode

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device external SiC
diode

E= f(VDD) E= f(VDD)
Ves=0/18V, 1p=18.2 A, T,;= 175 °C, Rgext= 2.8 Q Ves=-5/18V, 1p=18.2 A, T\j= 175 °C, Rgext= 2.8 Q
240 240
EDH Eon
N 22
220 - Eoff 0 - = = Eoﬂ
200 200
180 180
160 160
140 140
= —
= 120 2 120
w [FN)
100 100
80 80
60 = 60 e
40 o= 40 /,_,,_’f”
01 04—
0 1 I 1 I I 1 0 1 1 1 I I I
600 650 700 750 800 850 900 950 1000 600 650 700 750 800 850 900 950 1000
Voo (V) Vo (V)

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device
external SiC diode

Max. transient thermal impedance (MOSFET)

Zth(j-c),max = f(tp)

D=t,/T
t = f(RG,ext)
Ves=0/18V, Ip=18.2 A, T,;= 175 °C, Vppr=800 V
130 1
120 -
110
100
90
0.1.
80 —
= B
g 701 E% - B single pulse
60 § ———2Z,(D=001)
g et e——— z,(D=0.02)
50 L PR (10111 oo z, (D=0.05)
40 0.01- —e 2, (D=0.1)
———2,(D=02)
77T =1 | Wt == z, (D=0.5)
20
i 1 2 3 4
10 r[K/W] 0.0234 0.2184 0.312 0.3159
Ti[s] 8.008E-6 3.627E-4 0.001898 0.010231
0 ! ! ! ! ! f 0.001 1 1 1 | |
0 5 10 15 20 25 30 35 40 45 50 1E-6  1E-5 00001 0.001 001 0.1 1
RG,ext ( ) tp (S)
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Typical diode forward current as a function of forward

voltage, Vs as a parameter

Typical diode forward current as a function of forward
voltage, Vs as a parameter

|F = f(VF) IF = f(VF)
t,= 20 ps, Ty=25°C t,= 20 ps, Ty=175°C

225 225 7

VGS=’5V VGs:'SV I/

200 {——— VesTOV 200 |——— Ves=0V F

175 175

150 150
1254 125
< <
- 100 N - 100 ]

[EN 75

50 N 50 -

25 ) 25

1""“
/”
0 T T T T T T 0 ,
00 05 10 15 20 25 30 35 40 0.0 3.5 40
V_(V)

Maximum diode forward current as a function of case
temperature limited by bond wire

I =f(T.)
Ves=0V

Typical diode forward voltage as function of junction
temperature

Ve=f(Ty)
Ves=0V

110

RthQrc‘max)

100

B Rthﬁ—c,typ]

90

80

70

60

50

40

30

20

10

0 T T T T

50 75 100 125
T_(°C)

\ 1
150 175

3.0

———— 1,=375A
—_—— |F=75A

0.0 T T T T
50

T T T T
75 100 125 150 175
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Typical reverse recovery charge as function of
diode current slope, test circuit in Fig. G, 2nd device
reverse-polarity protection co-packed diode

er = f('diF/dt)

Ves=0/18V, Vpp=800V, [;=18.2 A

Typical reverse recovery current as function of
diode current slope, test circuit in Fig. G, 2nd device
reverse-polarity protection co-packed diode

|rrm: f('diF/dt)
Ves=0/18V, Vpp=800V, Ir=18.2 A

T,=25°C
——— T,=175C

Q,, (uC)

0 1 I I I 1 1 1 1

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
-di_/dt (A/ps)

180

T,=25%C
———T,=175%C

160

140

120

100

60

40

20

0 1 1 I 1 1 I 1 I

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
-di./dt (A/us)

Typical reverse energy losses as function of junction
temperature, test circuit in Fig. G, 2nd device reverse-
polarity protection co-packed diode

Typical reverse energy losses as function of diode
current, test circuit in Fig. G, 2nd device reverse-
polarity protection co-packed diode

Erec = f(TVJ) Erec = f(lF)
Ves=0/18V, Rgext=2.8 Q, Vpp=800V, [=18.2 A Ves=0/18V, Tj=175°C, Rgext = 2.8 Q, Vpp=800 V
5.0 6.5
E'EC - f(T“J) — Frec = f(lF)
4.5 6.0
551
4.0}
501
351
45
_ 30 40
£ s E 35
w” L
2.0 3.0
25
1.5
2.0
1.0
15
051
1.0
0.0 T T T T 0.5 r 7 T T T T T ;
25 50 s 100 125 150 175 0 3 6 9 12 15 18 21 24 27 30 33 36
T3¢ I, (A)
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Max. transient thermal impedance (protection diode)

Zth(j{),max = f(tp)

D=t,/T
1
0.1
T i
=
x -
=, e single pulse
g 0011 ——=- ———2z,(D=0.01)
% ------ z, (D=0.02)
N
------------ z, (D=0.05)
--—-- Z, (D=0.1)
—-—-—2,(D=0.2)
eoo1{ / z, (0=05)
i 1 2 3 4 5
rlKk/w] 0.1 0.121 0.205 0.00476 4.54E-4
5] 2.93E4 0002574 001422 033389  8.09712
0.0001 T T T T T
1E-6 1E-5 0.0001 0.001 0.01 0.1 1
t.(s)
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NOTES:
PACKAGE SURFACE ROUTE BETWEEN PIN 1 & PIN 2 WILL BE 5.1 mm MIN.
ALL b.. AND ¢ DIMENSIONS INCLUDING PLATING EXPECT AREA OF CUTTING
PACKAGE - GROUP
v, PG-T0247-4-U10
MILLIMETERS MILLIMETERS
DIMENSIONS MIN. MAX. DIMENSIONS VIN. MAX.
A 4.90 510 E 16.70 15.90
A1 2.31 2.51 E1 3.90 4.10
A2 1.90 210 E2 13.10 13.50
b 1.16 1.29 E3 2.58 2.78
b1 1.36 1.49 e 2.54
b2 2.16 2.29 el 5.08
b3 1.16 1.45 H 0.80 | 1.00
b4 1.16 1.65 N 4
c 0.59 0.66 L 19.80 20.10
D 20.90 21.10 L1 2.55 2.85
D1 22.30 22.50 M 0.97 1.57
D2 15.95 16.55 R 1.90 2.10
D3 1.00 1.35
D4 1.60 1.80
D5 3.24 344
B 1
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Qi =Qa*+ Qs
fso — ly——
—ly— ty —
v 10%
6 * Laon) —+ Ly(off
—f — >
- ton—* - Lo —*
Figure A. Definition of switching times
Figure B. Definition of body diode
Inft) switching characteristics
A
Vas,Vos
A Q
Vesion)
10% 1, 10% Ip
o >t
Vos(t)

T/n Tafr

To/ln

off = Eon=
uf?Vos*lp*dt af*Vos"lp*dt
10P6 Vs 10% Vps Vos T
t t A t ‘ *+Qosip >4 Qo —> Qc ¢ ?
Figure C. Definition of switching losses Figure D. Definition of QGD Figure E. Thermal equivalent circuit
Vilg YLy
L ‘ .
d Se‘wt‘:-c i Second
evice: 31 L =G |4 device L =G
diode —
Vi Vv, Vasiorn
%-_ D—i_— o,
}_
Rs | DUT Rg 44 ADUT
'_
L L
Yile %Ly
) . N Figure G. Dynamic test circuit for reverse
Figure F. Dynarp!c .test circuit for MOSFET polarity protection diode
Parasitic inductance L, e
P L . C Parasitic inductance L,
arasitic capacitance Cq Parasitic capacitance C,
& 2
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Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities of
any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

Please note that this product is not qualified
according to the AEC Q100 or AEC Q101 documents
of the Automotive Electronics Council.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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