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WoHs
High-speed IGBT Power Transistor

(Integrated FRD)

1. Product Features: HKW40N120FHEI

* Ultra-low switching losses

e Ultra-low static losses

. . Cc
* Internal integrated fast&soft recovery anti-parallel FRD
* Maximum junction temperature 175°C
* Qualified according to JEDEC G =

* RoHS compliant

2. Product Applications

* Industrial Power Supplies

* Solar String Inverter

* Energy Storage Inverter Package: TO-247-3
* UPS

* DC Charger for Electric Vehicles

3. Typical Performance Parameters

Tab.1. Typical Performance Parameters

Type Ve Ic VCEsar Tyjmax Marking Package
1.66V
HKW40NI120FHEI | 1200V | 40A 175°C | HKW40N120FHEI | TO-247-3
(T, = 25°C)
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4. Maximum Ratings

Tab.2. Maximum Ratings

Document Number: HKW40N120FHEI

Rev. 2.0, 12/2023

Parameters Symbol Value Unit
Collector-emitter voltage VeE 1200 A"
DC collector current (limited by 7Tyjmer and P 80.0 (T =25°C) A
. c
bond wire ) 40.0 (T.= 100°C)
Pulsed collector current (¢, limited by Tyjmax) | Icpuis 160.0 A
Turn off safe operating area
- 160.0 A
(Vee <1200V, T, <175°C)
Diode forward current (limited by T'jmax) Ir 48.0 (T.=100C) A
Diode pulse current 160.0
.. IFpuls o A
(2 limited by Tjmax.) (T.=257C)
Gate-emitter voltage VGE +20 \Y
D 441.0 (T.=25C)
Power dissipation Pios . W
220.0 (T =100C)
Operating junction temperature T, -40 to +175 T
Storage temperature T -55 to +150 T
Soldering temperature,
s empera 260 C
(wave soldering 1.6mm from case for 10s)
Mounting tor: M3
' g torque ( . screw) M 0.6 Nm
(Maximum of mounting processes: 3)
5. Thermal properties
Tab.3. Thermal Properties
Parameters Symbol Max. value Unit
IGBT thermal resistance
. . Ringc) 0.34 °C/W
(junction - case)
Diode thermal resistance
. . Ring-c) 0.55 °C/W
(junction - case)
Thermal resistance
. ) ) Ring-a) 40 °C/W
(junction - ambient )
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6. Electrical characteristics

Tab.4. Static Characteristic (7, = 25°C, unless otherwise specified)

. Min. Typ. Max. .
Parameters Symbol Conditions Unit
value value value

Collector-emitter
breakdown Visrices Vee= 0V, Ic= ImA 1200 - - A"

voltage

) Vo= 15V, Ic= 40A
Collector-emitter

. VcEsar Tv/: 25°C - 1.66 24 Vv
saturation voltage '
Ty=175°C - 2.51
Vo= 0V, Ir=40A
Diode forward o ~
VF T,;=25°C - 2.41 3.6 A%
voltage
T,~=175°C - 1.85
Gate-emitter
VGEmn) Ic=1.00mA, Vce= Ve 5.0 5.62 6.6 \Y
threshold voltage
Vee= 1200V, Vee= 0V
Zero gate voltage
Ices T,=25°C - - 0.6 mA
collector current
T,~=175°C - - 2.5
Gate-emitter
1 GES VCE= OV, VGE: 20V - - 400 nA
leakage current
Transconductance | gz Vee= 20V, Ic= 15.0A - 40.0 - S

Tab.5. Dynamic Characteristic (7,;= 25°C, unless otherwise specified)

Min. Typ. Max.

Parameters Symbol Conditions Unit
value value value
Input capacitance | Cies - 8789 -
Outpu.t Cous Ver= 25V, Vo= 0V . 196 - F
capacitance f=1MHz p
Reverse transfer
. Cres - 54 -
capacitance
Vee= 960V, Ic= 40.0A,
Gate-charge 0y - < - 300 - nC
Vo= 15V
© 2023 WATECH Electronics All rights reserved.
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Tab.6. Switching Characteristic (Inductive load)

Document Number: HKW40N120FHEI

Rev. 2.0, 12/2023

. Min. Typ. Max. .
Parameters Symbol Conditions Unit
value value value
IGBT Characteristic, at I;,=25°C
Turn-on  delay
. td(on) - 68 -
time T, =25°C,
Rise time f Vee= 600V, Ic=40.0A, } 42 }
Vee=0.0/15.0V, ns
Turn-off  delay
. Ld(ofp Rc=12.0Q - 383 -
time .
Inductive load
Fall time Iy - 104 -
Turn-on energy E,, Energy  losses  include ) 223 ;
“tail”  and diode reverse
Turn-off energy | Eoy recovery. - 1.64 - mJ
Total switching
Ess - 3.87 -
energy
Diode Characteristic, at 7,;=25°C
Diode  reverse
) by - 378 - ns
recovery time
Diode  reverse
On - 1.97 - nC
recovery charge
- T,;=25°C,
Diode peak
Vr=600V,
reverse recovery | lum - 14.3 - A
. 1r=40.0A,
curen dip/dt = 500A/ps
Diode peak rate
of fall of reverse | di./dt
- -37 - Alps
Recovery current
during tb
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Tab.7. Switching Characteristic (Inductive load)

Document Number: HKW40N120FHEI
Rev. 2.0, 12/2023

. Min. Typ. Max. .
Parameters Symbol Conditions Unit
value value value
IGBT Characteristic, at I;;,=175°C
Turn-on  delay
. td(on) - 59 -
time T,;=175°C,
Rise time f Vee= 600V, Ic=40.0A, } 46 }
Vee=0.0/15.0V, ns
Turn-off  delay
. Ldtof) Rc=12.0Q, - 445 -
time .
Inductive load
Fall time tr - 124 -
Turn-on energy E,, Energy  losses  include ) 285 ;
“tail”  and diode reverse
Turn-off energy | Eoy recovery. - 2.1 - mJ
Total switching
Eis - 4.95 -
energy
Diode Characteristic, at 7,,=175°C
Diode  reverse
) by - 580 - ns
recovery time
Diode  reverse
On - 7.1 - nC
recovery charge
Diode peak T;=175°C,
reverse recovery | Lym Vr=600V, - 40.2 - A
current Ir=40.0A,
Diode peak rate dir/dt = 500A/ps
of fall of reverse | di./dt
- -80 - Alps
Recovery current
during tb
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Fig.1. Power dissipation as a function of case
temperature (7;< 175°C)
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7. Packaging dimensions

E — A} -

02

o

=
1
)
X!

o1
(H

- m 5

et

b

b
BASE METAL
b1,b3,b5 WITH PLATING
| - ) — - i — Ly W ‘;
\ ] v ,2
b.b2,b4
T i o ==

Product Data Sheet

Document Number: HKW40N120FHEI
Rev. 2.0, 12/2023

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | WIN NOM__| WAX |
A 4.90 5.00 5.10
Al 2.31 2.41 2.51
AZ 1.90 2.00 210
Ala 7] - 0.15
Al [7] - 0.15
b A6 - .26
b1 A5 1.2 22
b2 .96 - .0
b3 a5 2.00 0
b4 2.96 - 3.0
b5 2.95 3.00 3.0
& | b6 = - 2.25
-y - = 3.25
c 0.5 = 0.66
cl 0.5 0.60 0.62
"] 20,80 | 21.00 | 21.10
o1 16.25 | 16.55 16.85
D2 1.05 1.20 1.35
E 15.70 | 15.80 15.90
E1 1310 | 13.30 13.50
E2 4.90 5.00 5.10
E3 2.40 2.50 2.60
& e 5.34 5 44 554
L 19.80 19.9 20.10
alu 3.5 413 4.30
A M 0. - 0.95
P 3.5 3.60 3.70
APt 7.00 = 7.40
P2 2.40 2.50 2.60
7] 5.60 - 6.00
AlS 6.05 6.15 6.25
T 9.80 = 10.20
NOTES: u 6.00 - 6.40
1.ALL DIMEMSIONS REFER TO JEDEC STANDARD

TO-247 AD DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS,

2EJECTION MARK DEPTH 01081
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8. Version information

Document Number: HKW40N120FHEI
Rev. 2.0, 12/2023

Version No. Status Date changed Version revision record
V1.0 Preliminary version 2023/08
V2.0 Release version 2023/12
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