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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 only allowed at leads 1.6 260 °C
mm (0.063 in.) from case for 10 s
Mounting torque M M3 screw, Maximum of mounting processes: 0.6 Nm
3
Thermal resistance, Rth(j-a) 62 K/W
junction-ambient
MOSFET/body diode Rth(j-c) 0.35 0.46 | K/W
thermal resistance,
junction-case
2 MOSFET
xR2 BAHEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss |Ty=25°C 1400 v
Continuous DC drain Ipbc Ves=18V T.=25°C 74 A
c_urrent for Ring-c.max), T.2100°C 53
limited by Tyjmax
Peak drain current, t, /oM Ves=18V 265 A
limited by Tyjmay 1)
Gate-source voltage, max. VGs t,<0.5ps,D0<0.01 -10...25 \Y
transient voltage
Gate-source voltage, max. VGs -7..23 \Y
static voltage2)
Avalanche energy, single Ens Ib=32.1A,Vpp=50V,L=0.8 mH, 401 mJ
pulse Tvj(start) = 25 °C
Avalanche energy, EAR Ib=32.1A,Vpp=50V,L=3.9 uH, 2 mJ
repetitive Tvj(start) =25 °C
Short-circuit withstand tsc Voo < 800 V, Vps peak < 1400 V, Vgson)= 15V, 2 s
time Tvj(start)= 25 °C
Power dissipation, limited Ptot T.=25°C 330 W
by Tujmax) T.=100°C 160
1) BEEIgIRir.
2) NGRS AMIREENRTSIPC-9592BRIFLE
3 Revision 1.00
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R3 #FE
Parameter Symbol | Note or test condition Values Unit
Recommended turn-on VGs(on) 15...18 v

gate voltage

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

=Ra HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source on-state Rps(on) [Ib=32.1A T;=25°C, 24 mQ
resistance VGs(on)=18V
T,;=150°C, 51.6 67.6
V/Gs(on)= 18V
T,;=175°C, 60
VGS(on)=18V
ij =25 OC, 30
VGS(on)=15V
Gate-source threshold Vesith) |/p=10.1 mA, Vps=Ves T;=25°C 3.5 4.2 5.1 Vv
voltage (tested after 1 ms pulse T,=175°C 3.2
atVes =20 V)
Zero gate-voltage Ipss Vos=1400V, Ves=0V Ty=25°C 240 HA
drain current T,=175°C 41
Gate leakage current lgss Vos=0V Ves =23V 120 nA
VGS =-10V -120
Forward transconductance gfs Ib=32.1A,Vpbs=20V 21 S
Internal gate resistance RG,nt |f=1MHz, Vac=25mV 2.5 Q
Input capacitance Ciss Vbs=1000V, Ves=0V, f=100 kHz, 2290 pF
VAc =25mV
Output capacitance Coss Vbs=1000V, Ves=0V, f=100 kHz, 78 pF
VAc =25mV
Reverse transfer Crss Vps=1000V, Ves=0V, f=100 kHz, 7 pF
capacitance Vac=25mV
CossStored energy Eoss Calculated based on Coss= f(Vop) 50 uJ
Output charge Qoss | Calculated based on Coss= f(Vop) 137 nC
Effective output Coler) | Vbps=0...1000V, Vss=0V, 156 pF
capacitance, energy Calculated based on Eqss
related
Effective output Co(tr) Ib= constant, V/ps=0...1000V, V5s=0V, 171 pF
capacitance, time related Calculated based on Qoss
(REELTm......)
IR 4 Revision 1.00
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x4 (4) IS1EME
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Total gate charge Qs Vop=1000V, Ip=32.1A, Ves=0/18V, turn-on 62 nC
pulse
Plateau gate charge Qacs(ppl) |Vop=1000V, [p=32.1A, Ves=0/18V, turn-on 17.4 nC
pulse
Gate-drain charge Qap Voo=1000V, Ib=32.1 A, Ves=0/18 V, turn-on 16.2 nC
pulse
Turn-on delay time tdion) | Vop=1000V, T,;=25°C 7.8 ns
Ib=32.1A,Ves=0/18V _ o
’ ? T;=17 .
Reext=2.3Q,L,=12nH, | "’ > 68
diode: body diode at
VGs =0V
Rise time t, Vop=1000V, T,;=25°C 4.6 ns
Ib=32.1A,Ves=0/18V, [~ _ __,
Roext=2.3Q,L,=12nH, Ty=1757C 4.3
diode: body diode at
VGs =0V
Turn-off delay time tdoffy | Voo=1000V, Tj=25°C 19 ns
Ib=32.1A,Ves=0/18V, _ o
Ree=2.3Q,L,=12nH, Ty=1757¢ 21
diode: body diode at
VGs =0V
Fall time ti Vop=1000V, T;=25°C 7.6 ns
Ib=32.1A,Ves=0/18V o
’ » | T,;=175°C 8.3
Roext=2.30Q,L,=12nH, !
diode: body diode at
VGs =0V
Turn-on energy Eon Vop=1000V, T;=25°C 288 pd
Ib=32.1A,Ves=0/18V o
’ ’ T,;=175°C 888
Roext=2.3Q,L,=12nH, !
diode: body diode at
VGs =0V
Turn-off energy Eoff Vop=1000V, Tj=25°C 121 pd
Ib=32.1A,Ves=0/18V o
’ ’ T,;=175°C 140
Roext=2.30Q,L,=12nH, !
diode: body diode at
VGs =0V
Total switching energyz) Etot  |Vbp=1000V, T;=25°C 482 pJ
Ib=32.1A, Ves=0/18V .
? ? T,;=175°C 1332
Roex=2.30,L,=12nH, | "’
diode: body diode at
VGs =0V
(RBETR......)
IR 5 Revision 1.00
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Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Turn-on energy at-5V Eon Vop=1000V, r=32.1A, |T,;=25°C 288 pJd
VGs = -5/18 V _ °
’ T,=17 12
Reext=2.30Q,L,=12nH, i=175°C 9
diode: body diode at
Ves=-5V
Turn-off energy at-5V Eoff Vop=1000V, Ty=25°C 55 pJ
VGs = -5/18 V _ °
’ T,;=175°C 65
Roext=2.30Q,L,=12nH, !
diode: body diode at
Ves=-5V
Total switching energy at Etot Vop=1000V, T;=25°C 416 pJ
-5Vy) Ves=-5/18V, = o
Ree=2.3Q,L,=12nH, Ty=175°C 1290
diode: body diode at
Ves=-5V
Virtual junction Tvj -55 175 °C
temperature
1) Bk
2 AR BIFUEE B X200 kV/uso JTWEHRTdV/dt SZ2)TE izt 18 EFIET 69 R

BIEFZEHE, FFELITET, =25°C BI51F Tz

3 E—RE (MOSFET)
RS RAFEE
Parameter Symbol | Note or test condition Values Unit
Drain-source voltage Voss | Tj=25°C 1400 v
Continuous reverse drain Isbc Ves=0V T.=25°C 60 A
current for Rinjcmax, limited T.=100°C 33
by Tyjmax
Peak reverse drain current, Ism Ves=0V 159 A
tp l|m|ted by ij(max)

6 Revision 1.00
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&6 HEE
Parameter Symbol | Note or test condition Values Unit
Min. | Typ. | Max.
Drain-source reverse Vspb Isp=32.1A,Ves=0V T;=25°C 4.2 5.5 \Y
voltage T,=100°C 4.11
T,=175°C 4.05

MOSFET forward recovery Qfr Vop=1000V, Isp=32.1A, |[T,;=25°C 0.34 pc
charge VGS.: 0V, Reson=2.3Q, T,=175°C 1.06

Qrrincludes also Qc
MOSFET peak forward [frm Vop=1000V, Isp=32.1A, |[T,;=25°C 59 A
recovery current VGS‘: 0V, Reson=2.30Q, T,=175°C 116

Qrincludes also Qc
MOSFET forward recovery Efr Vop=1000V, lsp=32.1A, |T,;=25°C 73 uJ
Gomcludessio 6 |11
MOSFET forward recovery Efr Vop=1000V, lsp=32.1A, |T,;=25°C 73 ud
energy at-5Vy) VGs‘: -5V, Resion)= 2.3 Q, T,=175°C 313

Qrincludes also Qc
Virtual junction Tvj -55 175 °C
temperature
1)  BEEr
SR 7 Revision 1.00
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Safe operating area (SOA)

Power dissipation as a function of case temperature

o= f(Vos) Prot=f(T)
T\/JS 175 OC, Tc: 25 OC
1000 500
\\ R(h{jrc,max)
450 N - Rmu-c,typ)
100 »
400 AN
AN
350 \\
10 \
AN
300 N
— N
< = N
= 1] = 250 AN
= a N
AN
200 N
AN
0.1 N\
150 N
AN
N\
100 N
0.01 N
N
50 N
NS
0.001 0 T T \ T T
1 10 100 1000 0 25 50 75 100 125 150 175
Voo (V) T, (C)

[4

Maximum DC drain to source current as a function of
case temperature limited by bond wire

Maximum source to drain current as a function of case
temperature limited by bond wire
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Typical transfer characteristic

Typical gate-source threshold voltage as a function of

lo = f(Ves) junction temperature
Vps=20V, t,=20 ps Vas(th) = f(Tvj)
[b=10.1 mA
700 6.0
T,=25°C Vo=V,
_——— Tvi:lTSGC 5.5
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Typical output characteristic, Vos as a parameter

Typical output characteri

stic, Vgsas a parameter

lo= f(Vos) lo=f(Vos)
ij: 25 OC, tp: 20 Us ij: 175 OC, tp: 20 us
300 - — 300 7
// // V=20V V=20V "
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Typical on-state resistance as a function of junction Typical gate charge
temperature Ves=f(Qq)
Ros(on) = f(Tvj) lb=32.1A, Vps= 1000 V
Ib=32.1A
80 18
Vasion =18V | turn-on pulse|
——=V on =15V 1 16
GS(on) /
14
12
<} i
€ s 10
g 8
n:g R
6
4
2 5
10 T T T T T T T T T 0 T T T T T T
50 -25 0 25 50 75 100 125 150 175 200 0 10 20 30 40 50 60 70
T, (C) Q, (nC)

Typical capacitance as a function of drain-source

Typical reverse drain voltage as a function of junction

voltage temperature
C= f(VDs) Vsp= f(TVJ)
f:].OO kHZ,VGSZOV |SD:32-1 A,VGSZOV
10000 6.0
|—— v,=f1)
5.5
= ~. 5.0
1000 \\
< 4.5
T~.l ~
e | ~ D e e
\\\\ \\ 4.0
i & . ~ =
L \ ~ <
£ 100 \ ~ o 3.5
o \‘ ~ Tl @
\
‘\ 3.0
\\
TH 2.5-
10 ==
= 2.0
Ciss
- = Coss 1.5 |
______ Crss
1 ? ' i 1.0 T T T T T T T T T
1 10 100 1000 50 25 0 25 50 75 100 125 150 175 200
Vos V) T, (C)
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Typical reverse drain current as a function of reverse
drain voltage, V¢s as a parameter

Typical reverse drain current as a function of reverse
drain voltage, Vss as a parameter

|SD - f(VSD) ISD = f(VSD)
T,;=25°C,t,=20 s T,=175°C, t,=20 pis
160 160
V. =-5V Vos =5V
———V_=0V
140 & 140
______ VGs:lSV
............ VGS=18V
120 120°)
100 100
e <
80 ~. 80
.". 4
60 Fiv4 60
L
s
s
4
40 ¥ 40
s
ks
£y
74
20 7 2071
o
j;'/
0 T 0
0 1 0

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device
own body diode: Ves =0V

E=f(Ty)
Ves= 0/18 V, Ib=32.1 A, RG,ext: 2.3 Q, Vop=1000V

Typical switching energy as a function of junction
temperature, test circuit in Fig. F, 2nd device
own body diode: Vgs=-5V

E=1(Ty)

Ves= -5/18 V, Ib=32.1 A, RG,ext: 2.3 Q, Vop=1000V
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- = 600
2 500 =
w “ 500
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Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical switching energy as a function of drain
current, test circuit in Fig. F, 2nd device own body
diode: Ves=-5V

E=f(lp) E=f(lo)
Ves=0/18V, T,;= 175 °C, Rgext = 2.3 Q, Vpp = 1000 V Ves =-5/18V, T\;j= 175 °C, Rgext = 2.3 Q, Vpp= 1000 V
1600 1600
1400 1400
1200 1200
1000 1000
3 800 3 800
A1) w
600 600
400 400
200 200
0 I I 1 1 1 1 1 0 1 I I I 1 |

0 8 16 24 32 40 48 56 64
Ip (A)

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical switching energy as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Ves=-5V

E = f(RG’ext) E = f( RG,QXt)
Ves=0/18V, Ip=32.1A, T,;= 175 °C, Vop=1000 V Ves=-5/18V, Ipb=32.1 A, T,;= 175 °C, Vpp= 1000 V
2500 2000
EDH
2250 1800 |— —— Ey
______ Efr
2000 1600
1750 1400 d
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1500 ] 1200 y;
— — 7
- = /
= 1250 = 1000 s
w w v
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1000 800 7/
7
Ve
750 600 7
7
Ve
500 400 //
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250 200 NS
A
S T —— |
0 T T T 0 T T T ; T T T
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0 5 10 15 20 25 30 35 40 45 50
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Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

E= f(VDD)
Ves=0/18V, 1p=32.1A,T,;=175°C, Rgext=2.3Q

Typical switching energy as a function of DC link
voltage, test circuit in Fig. F, 2nd device own body
diode: Ves=-5V

E= f(VDD)

Ves=-5/18V, 1p=32.1 A, T\j= 175 °C, Rgext= 2.3 Q
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400
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200

100

0 T T T T

800 850 900 950 1000 1050 1100 1150 1200
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900
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400
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200
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0 1 1 1 1 I I I
800 850 900 950 1000 1050 1100 1150 1200

Vo V)

Typical switching times as a function of gate
resistance, test circuit in Fig. F, 2nd device own body
diode: Ves=0V

Typical reverse recovery charge as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: Ves =0V

t= f(RG,ext) er: f(-dls[)/dt )
Ves=0/18V, Ip=32.1A, T,;= 175 °C, Vop=1000 V Ves=0/18V, Isp=32.1 A, Vpp= 1000V
250 1.2
Lion) TVJ =25°C
on 1.1 e
25| ———t, ) ———T,=175C ]
4 —
______ e _ -~
td[mm ,/ 1.0 - —_
1)V f f [— t, e -
/,’ 0.9 - i
175 / —
7 08 ——"
//
150 | Ve 0.7
— il g
£ 125 S = 06
- // o
0.5
100
0.4
75
0.3 //
>0 0.2]
25 0.1
0 I I I 1 I 1 1 1 1 0.0 ! I I
0 10 15 20 25 30 35 40 45 50 1000 3000 5000 TQOO 9000 11000 13000 15000
Rg ext (@) -digy/dt (A/ps)
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Typical reverse recovery current as a function of
reverse drain current slope, test circuit in Fig. F, 2nd
device own body diode: Ves=0V

|frm: f('diSD/dt)
Ves=0/18V, Isp=32.1 A, Vpp=1000 V

Typical switching energy as a function of dead time
[/ blanking time, test circuit in Fig. F, 2nd device own
body diode: Ves =0V

E= f(tdead)
lb=32.1 A, T\,j: 175 OC, RG,ext: 2.3 Q, Ves= 0/18 VVpp =
1000V

120

T,=25%C /

110 — 17€9
———T,=175C /

100

90

80

70

60

Ifrm (A)

50

40

30

20

10

0 T T T T

1000 3000 5000 7000 9000 11000 13000 15000
dig,/dt (A/us)

120

100

80

60 |
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40

20

0 T T T T T T T T
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tdead(us)

Max. transient thermal impedance (MOSFET/diode)
Zth(j-c),max = f(tp)

D=t,/T
1
i T '/‘
:_é: _,,z'/ ’,x'
E; 0.1~ i single pulse
E e ———2,(D=001)
R SR A R B z,(0=0.02)
N LTl L s z, (D=0.05)
~—-e 7, (D=0.1)
——-—12,(D=02)
------- z,(D=05)
0014 ' ' ? : ¢
r[Kk/w] 0.01625937 0.04688719 0.1502809 0.2436527
TI[S] 1.08709E-5 1.697064E-4 0.002141105 0.01050008
1 T i 1
1E-5 0.0001 0.001 0.01 0.1 1
t,(s)
HUEF M 14 Revision 1.00
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MILLIMETERS MILLIMETERS
DIMENSIONS MIN. MAX. DIMENSIONS MIN. MAX.
A 4.90 5.10 E 15.60 16.00
A1l 1.90 2.10 E1 13.10 13.50
A2 1.50 1.70 E2 0.60 1.20
A3 2.16 2.36 E3 2.48 2.68
A4 2.31 2.51 E4 9.05 9.25
b 0.60 0.80 E5 3.97 4.17
b1 1.10 1.30 E6 1.80 2.20
b2 - 0.15 e 5.08
b3 1.10 1.30 el 2.79
b4 1.90 2.10 e2 2.54
c 0.50 0.70 K 3.50 -
D 23.10 23.50 L 17.50 17.80
D1 16.25 16.85 L1 2.61 2.91
D2 0.97 1.37 N 4
D3 6.00 6.30 aP1 7.00 7.40
D4 2.50 2.70 oP 3.50 3.70
D5 2.30 2.70 au 1.40 1.80

NOTES: DIMENSIONS DO NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS
N IS THE NUMBER OF LEADS

E1
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Figure A. Definition of switching times
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Figure C. Definition of switching losses
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Figure E. Thermal equivalent circuit

Figure B. Definition of body diode
switching characteristics
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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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