.. IHW30N9OT
infineon SONS0

Soft Switching Series

Low Loss DuoPack : IGBT in TrenchStop® and Fieldstop technology

with anti-parallel diode
Features: c
¢ 1.1V Forward voltage of antiparallel diode
e TrenchStop® and Fieldstop technology for 900 V applications offers

- very tight parameter distribution E
- high ruggedness, temperature stable behavior
- easy parallel switching capability due to positive
temperature coefficient in Vcgga =<
Low EMI sC*

e Qualified according to JEDEC" for target applications PG-TO-247-3-21
e Application specific optimisation of inverse diode

e Pb-free lead plating; RoHS compliant

Applications:

e Microwave Oven
e Soft Switching Applications for ZCS

Type Vce Ic VcE(sat) Tj=25°C Timax | Marking Package

IHW30N90T 900V 30A 1.5V 175°C| H30T90 | PG-TO-247-3-21
Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage Ve 900 V
DC collector current lc A
Tc=25°C 60

Tc =100°C 30

Pulsed collector current, t, limited by Tjmax lcpuls 90

Turn off safe operating area Vce < 1200V, T; < 150°C - 90

Diode forward current e

Te =25°C 23

Tc =100°C 13

Diode pulsed current, t, limited by Tjmax lFpuls 36
Gate-emitter voltage Ve +20 \
Transient Gate-emitter voltage (t, < 5 ms) +25

Power dissipation, Tc = 25°C Ptot 428 W
Operating junction temperature T; -40...+175 °C
Storage temperature Tstg -55...+175 °C
Soldering temperature, 1.6mm (0.063 in.) from case for 10s - 260

! J-STD-020 and JESD-022
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Thermal Resistance

Parameter Symbol Conditions Max. Value Unit
Characteristic
IGBT thermal resistance, Rinsc 0.35 K/W
junction — case
Diode thermal resistance, Rinhsco 1.1
junction — case
Thermal resistance, Rinhsa 40
junction — ambient
Electrical Characteristic, at T; = 25 °C, unless otherwise specified
- Value )
Parameter Symbol Conditions - Unit
min. ‘ Typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage |V grjces |Vge=0V, Ic=500pA 900 - - \Y
Collector-emitter saturation voltage Vceesat) |Vee = 15V, 1c=30A
T,=25°C - 1.5 1.7
T;=150°C - 1.7 -
T;=175°C - 1.8 -
Diode forward voltage Ve Vee=0V, Ig=10A
T,=25°C - 1.1 1.3
T;=150°C - 1.0 -
T;=175°C - 1.0 -
Gate-emitter threshold voltage Vgeih) |lc=150uA,Vce=Vee 4.6 5.3 6
Zero gate voltage collector current lces Vce=900V, pA
Vge=0V
T;=25°C _ _ 250
T;=150°C - - 2500
Gate-emitter leakage current lcEs Vce=0V,Vge=20V - - 600 |nA
Transconductance Ots Vce=20V, [c=20A - 26 - S
Dynamic Characteristic
Input capacitance Ciss Vce=25V, - 2617 - pF
Output capacitance Coss Vge=0V, - 96 -
Reverse transfer capacitance Crss f=1MHz - 38 -
Gate charge Qagate Vce=720V, 1c=30A - 280 - nC
Vge=15V
Internal emitter inductance Le - 13 - nH
measured 5mm (0.197 in.) from case
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Switching Characteristic, Inductive Load, at T=25 °C

Parameter Symbol Conditions - Value Unit
min. ‘ Typ. ‘ max.

IGBT Characteristic
Turn-on delay time ta(on) T;=25°C, - 45 - ns
Rise time t, Vcce=600V,Ic=30A, - 26 -
Turn-off delay time ta(orr) Vge=0/15V, - 556 -
Fall time ts Rs=15Q, - 29 -
Turn-on energy Eon - - - mJ
Turn-off energy Eofs - 1.8 -
Total switching energy Eis - 1.8 -
Switching Characteristic, Inductive Load, at Tj=175 °C

. Value )
Parameter Symbol Conditions - Unit

min. ‘ Typ. ‘ max.

IGBT Characteristic
Turn-on delay time ta(on) T;=175°C - 44 - ns
Rise time t, Vce=600V, - 38 -
Turn-off delay time ta(off) Ic=30A, - 650 -
Fall time ts Vee=0/15V, - 41 -
Turn-on energy Eon Rg= 15Q - - - mJ
Turn-off energy Eoff - 24 -
Total switching energy Eis - 24 -

Power Semiconductors 3 Rev.2.1  Apr 06



Infineon

IHW30N9O0T

Soft Switching Series

7 > AR t=1us
N N N ANEL
N h N ‘\ ‘\ N
80A \ \ l \ \\ N\ \‘ \\ N
\ \ HITSENER 10us
- T,=80°C L\ - T HH
z < pd \ \ \ |
o \ Z 10 N S TNl 20us
AY \ | |
% 60A % RENIE
& T,=110°C \ 2 . — S0us
o I \ = N LN
\| T T
D 40A 0 NFPHE 2000
- I \ = \ A [ |
o) 0 -
K M B [
3 S \ 1ms
~  20A - 1A
N
DCTT
0A |
100Hz 1kHz 10kHz 100kHz 1V 10V 100V 1000V
f, SWITCHING FREQUENCY Ve, COLLECTOR-EMITTER VOLTAGE
Figure 1. Collector current as a function of Figure 2. IGBT Safe operating area
switching frequency for triangular (D=0, Tc =25°C,
current (E,, = 0, hard turn-off) T, <175°C;Vge=15V)
(Tj<175°C, D = 0.5, Ve = 600V,
Ve = 0/+15V, Rg = 15Q)
™
400W \\ 50A \\\
350W ™ N
v \ — 40A N
Z
L 300w S i \\
e} 4
= 250w \ 3 30A \
w \ x N
< 200w N <) N,
o 3 \
2 \ L 20A
a 150w q = N
3 \ o \
o 100w N < 10A \
50W AN \
oW 0A
25°C  50°C  75°C  100°C 125°C  150°C 25°C 75°C 125°C
Tc, CASE TEMPERATURE Tc, CASE TEMPERATURE
Figure 3. Power dissipation as a function of Figure 4. Collector current as a function of
case temperature case temperature
(Tj<175°C) (Vee 2 15V, T; < 175°C)

Power Semiconductors 4 Rev.2.1  Apr06



Infineon

f

IHW30N9O0T

Soft Switching Series

////// /
80A
V=20V 7] 7
70A 15V /] /
E 13V L/
Z  60A / /
o 11V, 2/ (/
S 50A , )
9V
< \JJ
S 40A Vv N/
i R
2 30A A
S X
K A
& 20A
/ \
10A
\
0A Pl A
oV 1V 2V 3V
Vg, COLLECTOR-EMITTER VOLTAGE
Figure 5. Typical output characteristic
(T, = 25°C)
60A
=
Z  50A
0’
Y
-]
O 40A
x
o}
3 //
o 30A
3 //
3
_L3 20A TJ=175 C| /
10A 25°C /
oV 2V av 6V 8V

Ve, GATE-EMITTER VOLTAGE

Figure 7. Typical transfer characteristic
(Vce=20V)

Power Semiconductors

l I/ /
80A ———'y_=20v / / //
: 70A :z\ \z/i //// //
% o0 11V //
O 50A oV /%7 >
2 40 R /04
u X/ L —
g S
S 20A /4N
/4 \
10A N\
—
0A
oV 1V 2V 3V

Vg, COLLECTOR-EMITTER VOLTAGE
Figure 6. Typical output characteristic

(T; = 175°C)
s A 1.=60A
-
(@) /
> 2.0V ]
zZ /
o) —
|: / |1
% | +— 1.=30A
2 1.5V _—
< _’—’
wn
=
s |c=15A
W 1.0V
x
(@]
'_
O
L
8‘ 0.5V
o..
< 0.0V
-50°C 0°C 50°C 100°C  150°C

T,, JUNCTION TEMPERATURE

Figure 8. Typical collector-emitter
saturation voltage as a function of
junction temperature
(Vee = 15V)

Rev.2.1  Apr 06



Infineon

IHW30N9O0T

Soft Switching Series

1000ns
_tdoff)
(7]
L
=
'_
0]
Z
5
= 100ns i ——
S (on)
2 — ——
- — /' /,
t; ~
v
A
10ns |
0A 10A  20A  30A  40A  50A
Ic, COLLECTOR CURRENT
Figure 9. Typical switching times as a
function of collector current
(inductive load, T,=175°C,
V=600V, Vge=0/15V, Rg=15Q),
Dynamic test circuit in Figure E)
_td(oﬂ)
(7]
L
=
'_
S 100ns
I
O
=
2 d
2 p— —_—
- Lo | — |
o
//
_tr
10ns
0°C 50°C 100°C 150°C

T, JUNCTION TEMPERATURE

Figure 11. Typical switching times as a
function of junction temperature
(inductive load, Vce=600V,
Vge=0/15V, 1c=30A, Rg=15Q,
Dynamic test circuit in Figure E)

Power Semiconductors

t, SWITCHING TIMES

VGE(th), GATE-EMITT TRSHOLD VOLTAGE

1us

100ns

Lo P

—

d(on)

\

\

>

10Q2 20Q2 30Q2 40Q 5092 6002 70Q2

R, GATE RESISTOR

Figure 10. Typical switching times as a

1A%

6V

5V

4V

3V

2V

-50°C

function of gate resistor
(inductive load, T,=175°C,
V=600V, Vge=0/15V, 1c=30A,
Dynamic test circuit in Figure E)

max.

0°C 50°C 100°C
Ty, JUNCTION TEMPERATURE

150°C

Figure 12. Gate-emitter threshold voltage as

a function of junction temperature
(Ic =0.3mA)

Rev.2.1  Apr 06



.. IHW30N9OT
infineon SONS0

Soft Switching Series

//
/]
smd 7 6mJ
o V4 o A E
4 - 4 dii
o 4md / @ 5mJ
o / o Ve
- / - 2
> > /
° Q amy A
4 4
i 3mJ E w /
zZ off Z =
w w d
© 0 3m 4
Z Z /
5 2mJ 5
= / =
= /| = 2mJd
0 // %)
) 1mJ wi
Y 1mJ
omJ 0OmJ
10A  20A  30A  40A  50A 10Q  20Q  30Q  40Q  50Q  60Q  70Q
Ic, COLLECTOR CURRENT Rg, GATE RESISTOR
Figure 13. Typical switching energy losses Figure 14. Typical switching energy losses
as a function of collector current as a function of gate resistor
(inductive load, T,=175°C, (inductive load, T,=175°C,
Vee=600V, Vee=0/15V, Rg=15Q, Vce=600V, Vge=0/15V, Ic=30A,
Dynamic test circuit in Figure E) Dynamic test circuit in Figure E)
1 3.0mJ
® 2.0mJ — @ //
7 L — @ 2.5mJ -~
S Eor 8 -
| ° | //
> >
g 1om O 2.0mJ|—]
Ll Ll
E 5 Eoff
2 1.0mJ Q 1.5mJ
I I
= =
= S 1.0mJ
®? 0.5mJ @
L L
0.5mJ
0.0mJ
50°C 100°C 150°C 0.0mJ
400V 500V 600V 700V 800V
T, JUNCTION TEMPERATURE Vg, COLLECTOR-EMITTER VOLTAGE
Figure 15. Typical switching energy losses Figure 16. Typical switching energy losses
as a function of junction as a function of collector emitter
temperature voltage
(inductive load, Vce=600V, (inductive load, T,=175°C,
Vee=0/15V, 1c=30A, Rg=15Q, Vee=0/15V, 1c=30A, Rg=150Q,
Dynamic test circuit in Figure E) Dynamic test circuit in Figure E)

Power Semiconductors 7 Rev.2.1  Apr06



.. IHW30N9OT
infineon SONS0

Soft Switching Series

/ / Ciss
/| 1nF
8 /
g 10V 180\// '/ w \\
> 4 o
x Vi /720v Z \
T I =
L o D 0ss
0 S 100pF —
— —
K S
i — Crss
> —
ov 10pF
OnC  50nC 100nC 150nC 200nC 250nC ov 10V 20V
QocEe, GATE CHARGE Vg, COLLECTOR-EMITTER VOLTAGE
Figure 17. Typical gate charge Figure 18. Typical capacitance as a function
(Ic=30 A) of collector-emitter voltage
(VGE=0V, f=1 MHZ)
Lttt /’ 0
m 1" w  10KW ot
% 1D=0.5 = v (Z) =
A L= &
= ] < D=0.5 3
) i 2}
0 A i 4
Z  107KW g ot i A
2 1 1 V.4 z 0.2 / R, (K/W) 7, (s)
— A/ R, (K/W , i ; :
% [T 7 T T % 0.0715___|9.45°10°
L 0.1TH / . : . L [ ] 2907 2 551072
= / 0.1098 6.9910 T 0.1 |l 0. 55110
= P% Tl o.0869 5937107 = 1 Ly 0.4265 3.6*1 0"
Z d F0-0911T0.0262 5.54*10" Z 10'KW i 0-364 51107
& R, R, & [0.05MH 0.0181 1.09*10
2 0.02 1 % 7 HHHIAR: Ro
= /| | = 0.0211l1
= A120.01 —| = I --
S /i | Ci=1/R; Co= R S 77 110.01
2 single pulse URAIAAS B Sk Jaa 2 / :H]J |
N / ".|| r N Isingle pulse Cim /Ry Camrz/R
—1 At EE T T T
10us 100us 1ms 10ms 100ms 10us 100us 1ms 10ms  100ms
tp, PULSE WIDTH tp, PULSE WIDTH
Figure 19. IGBT transient thermal Figure 20. Typical Diode transient thermal
resistance impedance as a function of pulse width
(D=t,/T) (D=tp/T)

Power Semiconductors 8 Rev.2.1  Apr 06



lr, FORWARD CURRENT

.. IHW30N9OT
Infineon

Soft Switching Series

/ 1.=20A
T =25°C -#/ |
I
30A 175°C O R L 10A
L L
5 ] 3A
// 5 — | %A
) > —
20A E
<
/ :
o
/ Q o05v
&
10A / >
/
0A 0.0V
0.0V 0.5V 1.0V 1.5V -50°C 0°C 50°C  100°C  150°C
Vg, FORWARD VOLTAGE T,, JUNCTION TEMPERATURE
Figure 21. Typical diode forward current as Figure 22. Typical diode forward voltage
a function of forward voltage as a function of junction temperature

Power Semiconductors 9 Rev.2.1  Apr 06



.. IHW30N9OT
infineon SONS0

Soft Switching Series

PG-TO247-3-21

oM MILLIMETERS INCHES
MIN MAX WIN MAX
A 4.903 5.157 0.193 0.203
A1 2.273 2.527 0.092 0.096
A2 1.853 2,107 0.075 0.081
b 1.073 1.327 0.047 0.052
b2 1.903 2.386 0.075 0.084
b4 2.870 3454 0.113 0.136
c 0.549 0.752 0.024 0.030
20.823 21.077 0.820 0.830
D1 17.323 17.831 0.682 0.702
D2 1.063 1.317 0.042 0.052
E 15.773 16.027 0.621 0.631
E1 13.893 14.147 0.547 0.557
E2 3.683 3.937 0.145 0.155
E3 1.883 1.937 0.066 0.076

e 5.450 0.215

el 10.900 0.430

N 3 3

L 20.053 20.307 0.789 0.793
L1 4.188 4472 0.164 0.176
eP 3.558 3.661 0.140 0.144
Q 5.483 5.747 0.216 0.226
] 8.043 6.297 0.238 0.248
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Attention please!

The information given in this data sheet shall in no event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”). With respect to any examples or hints given herein, any typical
values stated herein and/or any information regarding the application of the device, 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.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

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

Infineon Technologies Components may only be used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human body, or to support
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health
of the user or other persons may be endangered.
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