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TRENCHSTOP™ 5 Advanced Isolation

TRENCHSTOP™ 5 high speed soft switching IGBT copacked with full current
rated RAPID 1 fast and soft antiparallel diode

Features and Benefits: C
TRENCHSTOP™ 5 technology offering

* Best-in-Class efficiency in hard switching and resonant

topologies

* Plug and play replacement of previous generation IGBTs

* 650V breakdown voltage G E

* Low gate charge Q¢

* Very soft, fast recovery antiparallel diode

* Maximum junction temperature 175°C

+ 2500Vrus electrical isolation, 50/60Hz, t=1min

* 100% tested isolated mounting surface

* Pb-free lead plating; RoHS compliant

» Complete product spectrum and PSpice Models:
http://www.infineon.com/igbt/

c

£

Potential Applications:
Fully isolated package TO-247

* Uninterruptible power supplies

» Welding converters

» Mid to high range switching frequency converters ‘\
* Resonant converters P':

Product Validation:

Qualified for industrial applications according to the relevant tests
of JEDEC47/20/22

@ Halogen-Free

g'/RoHS

Key Performance and Package Parameters

Type Vce Ic Vcesat, Tvi=25°C | Tijmax Marking Package
IKFW90NG5ES5 650V 75A 1.42V 175°C K90EES5 PG-HSIP247-3-2
Datasheet Please read the Important Notice and Warnings at the end of this document V22
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Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit
Collector-emitter voltage, T,; = 25°C Vce 650 \
DC collector current, limited by Tyjmax
Trh = 25°C value limited by bondwire | 80.0 A
Th = 65°C ¢ 77.0
Th=65°C 134.0"
Pulsed collector current, £, limited by Tyjmax lcpuis 300.0 A
Turn off safe operating area
Vee < 650V, Ty < 175°C, t, = 1us - 300.0 A
Diode forward current, limited by Tyjmax
Th = 25°C value limited by bondwire I 80.0 A
Th=65°C 74.0
Diode pulsed current, £, limited by Tyjmax Irpuls 300.0 A
Gate-emitter voltage V. +20 v
Transient Gate-emitter voltage (t, < 10us, D < 0.010) GE +30
Power dissipation T, = 25°C P 154.0 W
Power dissipation Th = 65°C ot 113.0
Operating junction temperature T, -40...+175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature, °C
wave soldering 1.6mm (0.063in.) from case for 10s 260
Mounting torque, M3 screw
Maximum of mounting processes: 3 M 0.6 Nm
Isolation voltage RMS, f= 50/60Hz, t = 1min? Visol 2500 \%
Thermal Resistance
Value

Parameter Symbol |Conditions : Unit

min. ‘ typ. ‘ max.
Rt Characteristics
IGBT thermal resistance,” .
junction - heatsink Ring ) 083 | 0.98 \K/W
Diode thermal resistance,® _
junction - heatsink Ring i 0.94 | 1.10 KW
Thermal resistance .
junction - ambient Ring-a) - - 65 |KIW

" Equivalent current rating in TO-247-3 at Ty = 65°C using reference insulation material: 152um, 1.3 W/mK, standard polyimide based reinforced carrier
insulator

2 For a proper handling and assembly of the advanced isolation device in the application refer to the note at the package drawing.

3 At force on body F = 500N, Ta = 25°C
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Collector-emitter breakdown voltage| Vigrices | Vee = 0V, Ic = 0.50mA 650 - - V
Ve = 15.0V, Ic = 75.0A
Collector-emitter saturation voltage | Vcesat T,j=25°C - 142 | 175 | V
T,j=175°C - 1.65 -
Vee = 0V, [F=75.0A
Diode forward voltage Ve T, =25°C - 150 | 1.75 | V
T,;=175°C - 1.45 -
Gate-emitter threshold voltage Veew) |lc =0.75mA, Vce = Vae 3.2 4.0 4.8 V
Vce = 650V, Vee = ov
Zero gate voltage collector current |/ces T.,;=25°C - - 50 | pA
Ty =175°C - 3000 -
Gate-emitter leakage current lces Vce = 0V, Vee = 20V - - 100 | nA
Transconductance Ofs Vce = 20V, Ic = 75.0A - 100.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 4500 -
. Vce = 25V, Vee = 0V
Output capacitance Coes f= 1000kHz - 131 - pF
Reverse transfer capacitance Cres - 16 -
Vcc = 520V, /c = 75.0A,
Gate charge Qe Ve = 15V - |165.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fa(on) T, = 25°C, - 42 - ns
Rise time t Vee =400V, fc = 75.0A, - 49 - ns
. Vee = 0.0/15.0V,
Turn-off delay time faof) Rcon) = 16.0Q, Ro(m = 6.09Q, - 151 - ns
Fall time t Lo = 30nH, Co = 30pF - | 43 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 2.50 - | mJ
Turn-off energy Eui diode reverse recovery. - 0.99 - mJ
Total switching energy Es - 3.49 - mJ
Datasheet 4 V22
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Diode Characteristic, at T,; = 25°C

Diode reverse recovery time tr Tj = 25°C, - 89 - ns
Diode reverse recovery charge Qr IVR-:%O(())X’ - 1.70 - uC
F= UA,
Diode peak reverse recovery current um die/dt = 1000A/us - 28.0 - A
Diode peak rate of fall of reverse .
recovery current during fo di/alt - |1930) - | Als
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 150°C
Turn-on delay time fa(on) T, = 150°C, - 40 - ns
Rise time t Vee =400V, fc = 75.0A, - 59 - | ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Rcon) = 16.0Q, Ra = 6.0Q, - 178 - ns
Fall time t Lo = 30nH, Co = 30pF - | 66 | - |ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 3.56 - | mJ
Turn-off energy Eui diode reverse recovery. . 1.54 . mJ
Total switching energy Ess - 5.10 - mJ
Diode Characteristic, at T,; = 150°C
Diode reverse recovery time tie T = 150°C, - 140 - ns
Diode reverse recovery charge Qr )/R_=7208X' - 4.05 - uC
F=79.UA,
Diode peak reverse recovery current /im dir/dt = 1000A/us - 46.5 - A
Diode peak rate of fall of reverse .
recovery current during t, dlin/clt - |2 - |Abs
Datasheet 5 V22
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Figure 7. Typical switching times as a function of
collector current
(ind. load, T=150°C, Vce=400V, Vee=0/15V,
Raon)=16Q, Re©in=6Q, test circuit in Fig. E)
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junction temperature
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30 :
Eoff
= = Eon
-== Es /
/
. 25 /"
] /
5 !
B 20 ¥
O /
- 4
> G
Eg ,// /
w15 7 //
L ,/‘ /
o 4 /
Z /’ Ve
I A / Y
(é 10 /’l // /
= g | s /
w 7 " 7
w Vv
5 7 -
/’ ~~ e
,‘ -~ >,
P T

0 25 560 75 100 125 150 175 200 225

Ic, COLLECTOR CURRENT [A]

Figure 11. Typical switching energy losses as a

function of collector current

(ind. load, T=150°C, Vce=400V, Vee=0/15V,
Raon=16Q, Ra©mn=6Q, test circuit in Fig. E)

Datasheet

6 I
_ ty_p.
== min.
> - Max.
L
) 5
|<_: -—~-~~..~~
1 ~—.
O e hal
> RN
o 4 S~s2
3
(j/:) \ \\\~\
|5.|:J L \
I 3 =~ ~ \\
(= ~<
o ~ ~ \
L ~ <
— ~
E T~
32 <<
[T} ~
|_ ~
<
©)
S
Q)
pS
0
25 50 75 100 125 150
T;, JUNCTION TEMPERATURE [°C]
Figure 10. Gate-emitter threshold voltage as a function
of junction temperature
(lc=0.75mA)
8 \
Eoff
— Eon -
7 ——— Ets //,
/”"
=) 1
td
(/2] ,/'
S s el
> -7 +
- -
8 - - > — P
[T 4 T
Z L
L -
O] -~
Z et
r 3 -
&) - _—T
= ——
= //
N 2 =
W 7
1
0

0 5 10 15 20 25 30 35 40 45
Rs, GATE RESISTOR [Q]

Figure 12. Typical switching energy losses as a
function of gate resistor
(ind. load, T=150°C, Vce=400V, Vee=0/15V,
Ic=75A, test circuit in Fig. E)

8 V22
2020-07-09



IKFW9ONG5ES5 (infineon

TRENCHSTOP™ 5 Advanced Isolation

6 I 7 I
Eoff Eoff
el =15 — = Eon
=== Eis Pt === Eis 7
L~ 6 e
5 e <
= /’ —_- td
= Pt = s
.g. Prag .g. ,’/
ol g
c@ ’/’/ (ﬁ 5 /"
0, L ) e
1%} - %) L 7
g ’,-"— - -~ 8 ,/' R
o - 2 P
6 — - 6 4 JRd P 7~
x — [n'e /r, Ve
| 3 - L , 7
Z — ~ Z d e
[T —r L 3 4’, 7
o) — Qo 1
z Z < P
I T e 7~
(@) 2 O L’ d
E E o
—
1 _4.——-/ /
1
0 0
25 50 75 100 125 150 175 200 250 300 350 400 450 500
T;, JUNCTION TEMPERATURE [°C] Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 13. Typical switching energy losses as a Figure 14. Typical switching energy losses as a
function of junction temperature function of collector emitter voltage
(ind load, Vce=400V, Vee=0/15V, Ic=75A, (ind. load, T;=150°C, Vee=0/15V, Ic=75A,
Raon=16Q, Re©n=6Q, test circuit in Fig. E) Rason=16Q, Ra(n=6Q, test circuit in Fig. E)
16 \ I I
VCC =130V e Cies
— /oo = 520V / / 1E+4 H™ "~ Coes
14 / / = Cres
//
.
— /
= 12 /
L / 3
O] / — |
< L 1
5 10 [/ = i
o) / w 1000
- )/ ¢l
o
< b\
£ o8 /7 = AN
E / s I\
= / & DN
L s < ! Ssan
T I i ——a
< 8 1 T ——— ]
O / 100 1
g 4 / A
> \\
\\
\\‘.
2 \m__..\
0 10
0 20 40 60 80 100 120 140 160 180 0 10 20 30
Qce, GATE CHARGE [nC] Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 15. Typical gate charge Figure 16. Typical capacitance as a function of
(lc=75A) collector-emitter voltage
(Vee=0V, f=1MHz)
Datasheet 9 V22

2020-07-09



IKFW90NGSESS5

(infineon

TRENCHSTOP™ 5 Advanced Isolation

Zing-h), TRANSIENT THERMAL IMPEDANCE [K/W]

1 LITHT
] _ 1
™N g il -
™ =] L] " 2
T w — =
- - | % : L 0.5
> 2 77l WA
oA Il 5 & Y74 0.1
= 01 ] 005
L L _ #0.02
S e 0.01
/| o y/ o A ]
A/ u 1/l B ysingle pulse
aill F A7) I AN I
/ 5 jiiie
/
) pulse pa e ,
0.01 frr’ T o A7 A
’ / T %) 0.01 | /
R1 Ri_ : é ; , R1 Ri_
| —
Ci=/1/Ry Cp=F2/R> 1] = d Ci=/1/Ry Cp=F2/R>
< e il
[ [ S I
i 1 2 3 4 5 6 7 8 8 1 2 3 4 5 6
r[K/W]: 5.4E-3 0.0667 0.08795 0.1324 0.2213 0.3454  0.0259 1.7E-3 r[K/W]: 0.02178 0.1843 0.1653 0.3184 0.2894 0.02134
T[s]: 2.0E-5 26E-4 2.2E-3 0.016298 0.152431 0.71073 11.09509 32.25875 T[s]: 3.2E-4 2.2E-3 0.016794 0.189957 0.886519 15.81528
0001 ! i HHIIII | IHHHI | IIIIIH} | IIIIHI} | IIIHIII l \IIHIII L1l 0001 HI | IHHH} | IIIIHI} | Illlm l \IIHIII l \IIHIII L]
1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10 1E-6 1E-5 1E-4 0.001 0.01 0.1 1 10
to, PULSE WIDTH [s] fo, PULSE WIDTH [s]
Figure 17. IGBT transient thermal impedance as a Figure 18. Diode transient thermal impedance as a
function of pulse width function of pulse width
(D=t,/T) (D=t:IT)
180 T T T T T 5.0 I \ I I \
— T,y=25°C, Ir = 75A — T,;=25°C, I = 75A
- = Ty = 150°C, Ir = 75A - = T,; = 150°C, Ir = 75A
160 N, 457
N
\.\ — |
(@] o
= 140 M 3 40 ==
L. ~ 1]
N G}
= 120 AN x %
F . (I)
& s 30
S 100 e
(@] ~ >
L T~ O
80 \\\ &
3 —~__ | & 20
w60 i —_
o w45
o i
< 40 Dé 1.0
g
20 05
0 0.0
700 900 1100 1300 1500 1700 700 900 1100 1300 1500 1700
dir/dt, DIODE CURRENT SLOPE [A/us] dir/dt, DIODE CURRENT SLOPE [A/us]
Figure 19. Typical reverse recovery time as a function  Figure 20. Typical reverse recovery charge as a
of diode current slope function of diode current slope
(Vr=400V) (Vr=400V)
Datasheet 10 V22

2020-07-09



IKFW90NGSESS5

(infineon

TRENCHSTOP™ 5 Advanced Isolation

70 I \ I I \
— T,;=25°C, Ir = 75A
— =T,;=150°C, Ir = 75A
60
< .
= yd
z /
w 50
x /
I /|
) R
(@) - 7
> ~ pd
i -
0 //
O /
lEJrJ 30 —
L —
%)
i
S 20
i
o
10
0
700 900 1100 1300 1500 1700
dir/dt, DIODE CURRENT SLOPE [A/us]
Figure 21. Typical reverse recovery current as a
function of diode current slope
(Vr=400V)
225 T T T
— T;=25°C /
- = T,;=150°C /
200 ]
/
/
175
/
< /
= 150 /
P /
w
4 /’
L 125 /
o /
)
% 100
=
o
5 y/
W /)
/
50 /
/
'/
25 /
7/
0 ‘/_//
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Ve, FORWARD VOLTAGE [V]

Figure 23. Typical diode forward current as a function
of forward voltage

Datasheet

0 I I \ I I
— T,;=25°C, Ir = 75A
— =T, =150°C, Ir = 75A
i
=32
<1000
< \\
o) \
= N
<
L N\ N
L--2000 SURN
(@) AN
L N \
|_ \\
< NI
NN
N
<C-3000 \\
wi
0_ \
w
[m]
)
a
15-4000
§ \
S \
-5000
700 900 1100 1300 1500 1700
dir/dt, DIODE CURRENT SLOPE [A/us]
Figure 22. Typical diode peak rate of fall of reverse
recovery current as a function of diode
current slope
(Vr=400V)
2.50 |
— I =37.5A
— = |g = 75A
2.25 === |r = 150A
200 ||
SR TR
G
1.75
=
—
(@)
>
o 150 —— —_————
e -
<
=
X 125 —
" T
>
1.00
0.75
0.50
25 50 75 100 125 150 175

T, JUNCTION TEMPERATURE [°C]

Figure 24. Typical diode forward voltage as a function
of junction temperature

11 V22

2020-07-09



IKFW90NGSESS5

infineon

TRENCHSTOP™ 5 Advanced Isolation

PG-HSIP247-3-2

afineon

Datasheet

E A
A 2
£ Al 2 E1
P . AT
| —
O o ||* E
| & m T |
o O P Y M —__E: = /T\
z o @
& \/ A — \\H/
i = I LN
o fan)
a P1
o~
O ) |-
5— 1 | — —
! L
L] L a3” | T
S I IR[ERIRI
Ll y | a2 ||}
| | | AL | | |
e 11 ] I
| |
! ! AS E6 ! ! f
o i e ST
| | | — | | |
! ! ! Et | : !
| | | | | |
by A
|E| b 3x
. ! ©-0.2500)] A |
|
I ! \ NOTES:
i 1) ABOVE ISOLATION LAYER DIMENSION IS UNDER
\ ! / NON-FORCE APPLIED CONDITION
I 2) MOLD GATE PROTRUSION AFTER DEGATING
ALL METAL SURFACES TIN PLATED EXCEPT AREA QF CUT
VENSIONS MIELIMETERS [~ TMILLIMETERS
MIN. | MAX. MIN. | MAX.
A - 5.18 e 5.44
AL 470 | 4.90 E 15.70 | 15.90
A2 216 | 2.66 El 13.68 | 13.88
A3 0.20 | 028 E2 (6.00) DSBCB%&EQ’\;BO'
Ad 130 | 150 E3 324 | 3.44
A5 031 | 051 E4 439 | 459 REVISION
A6 1.70 | 1.90 E5 (1.45) 01
A7 (0.25) E6 0.76 | 0.96
b 110 | 1.30 L 18.01 | 18.21 SCALE 3:1
bl (2.88) L1 226 | 2.46 0123456 78mm
b2 (1.60) L2 150 | 170 LLiiiii1l
b3 - 0.15 P 350 | 3.70
- 050 T 070 51 =70 5% EUROPEAN PROJECTION
D 22.70 | 22.90 Q 6.06 | 6.26 L
D1 16.96 | 17.16 —EI—
D2 234 | 254
gj 4'35 2'22 ISSUE DATE
a1 10 70 10 on 28.06.2019

12

2020-07-09



IKFW90NGSESS5

(infineon

TRENCHSTOP™ 5 Advanced Isolation

Testing Conditions
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2.1 2019-10-08 |Final Data Sheet
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All Rights Reserved.

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.

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

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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