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High-speed IGBT Power Transistor woHs
(Integrated FRD)
Preliminary AHKW?75N65SHEL

1. Product Features:

* Ultra-low switching losses

* Internal integrated fast&soft recovery anti-parallel FRD

* Maximum junction temperature 175°C ¢
* Qualified according to AEC-Q101
* RoHS compliant G =

2. Product Applications

e Automotive HEV—EV Onboard Chargers
* Automotive HEV-EV DC—DC Converters

* Totem Pole Bridgeless PFC Package: TO-247-3

3. Typical Performance Parameters

Tab.1. Typical Performance Parameters

VCEsat .
Type Vee Ic T, - 25°C Tyjmax Marking Package
AHKW75N65SHEL| 650V T5A 1.65V 175°C |AHKW75N65SHEL| TO-247-3
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4. Maximum Ratings

Tab.2. Maximum Ratings

Parameters Symbol Value Unit
Collector-emitter voltage,Tvj > 25°C Vee 650 A"
- 90(7Te=25°C)
DC collector current (limited by Tyjmax) Ic A
75(T=100°C)
Pulsed collector current (¢, limited by Tyjmar) | Icpuis 300 A
Diode forward current (limited by Tyjmax) Ir 75(T. = 100°C) A
Diode pulse current
.. Trpuis 300(T.= 25°C) A
(2 limited by Tyjmax.)
Gate-emitter voltage +20 v
Transient Gate-emitter voltage Ve
+30 \%

(tp < 10ps, D <0.0100)

L 484(T.=25°C)
Power dissipation Pios W
242(T. = 100°C)

Operating junction temperature T, -40 to +175 C
Storage temperature Tg -55 to +150 (&
Soldering temperature, .
. 260 C
(wave soldering 1.6mm from case for 10s)
Mounting torque (M3 screw
ting torque (M3 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
. . Ring-o) 0.31 °C/W
(junction - case)
Diode thermal resistance
. ) Ring-o) 0.38 °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 650 - - A"

voltage

. Vee= 15V, Ic= 75A
Collector-emitter

. VcEsat T,~=25°C - 1.65 2.1 v
saturation voltage
T,~=175°C - 2.2 -
Vo= 0V, Ir="T5A
Diode forward o ~
VF T.=25°C - 1.49 2.1 A%
voltage
T=175°C - 1.32 -
Gate-emitter
VGEan) 1c=0.75mA, Vce= Ve 34 5.45 6.4 A%
threshold voltage
Zero gate voltage Ver= 1200V, Vo= 0V
safe voTag Ices . o - - 250 LA
collector current T,=25°C
Gate-emitter
1 GES VCE= OV, VGE: 20V - - 400 nA

leakage current

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

Min. Typ. Max.

Parameters Symbol Conditions I I I Unit
value value value

Input capacitance | Cies - 2886 -

Output - -

P . Cos Vee=30V, Vee= 0V } 233 ; -
capacitance f=1MHz p
Reverse transfer

. Cres - 44 -

capacitance
Gate-charge Oy - 112 - nC
Gate—to—emitter - -

Oge Vee= 400V, Ic= 75.0A, } 23 } nC
charge Vor=15V
Gate—to—

QOgc - 47 - nC

collector charge
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Tab.6. Switching Characteristic (Inductive load)

. Min. Typ. Max. .
Parameters Symbol Conditions Unit
value value value
IGBT Characteristic, at 7e=25°C
Turn-on  delay
. td(on) - 26 -
time
Rise time tr - 24 -
T.=25°C, ns
Turn-off  delay
. Lo Vee=400V, - 155 -
time
Ic=37.5A,
Fall time by Var = 0.0/15.0V, - 60 -
Turn-on energy Eon Rgon=4.72, Rgoff=4.7 2 - 1.104 -
Inductive load
Turn-off energy | Eoy - 0.333 - mJ
Total switching
Ess - 1.437 -
energy
Turn-on  delay
. td(on) - 31 -
time
Rise time t - 52 -
T.=25°C, ns
Turn-off  delay
. Lo Vee=400V, - 147 -
time
Ic=175.0A,
Fall time by Var = 0.0/15.0V, - 38 -
Turn-on energy Eon Rgon=4.72, Rgoff=4.7 2 - 2.751 -
Inductive load
Turn-off energy | Eop - 0.842 - mJ
Total switching
Ess - 3.59 -
energy
Diode Characteristic, at 7c=25°C
Diode  reverse
) trr T.=25°C, - 108 - ns
recovery time
. 1Ir=T75.0A,
Diode reverse )
O dir/dt = 1000A/us - 1521 - nC
recovery charge
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Tab.7. Switching Characteristic (Inductive load)

. Min. Typ. Max. .
Parameters Symbol Conditions Unit
value value value
IGBT Characteristic
Turn-on  delay
. td(on) - 28 -
time
Rise time tr - 28 -
T.=175°C, ns
Turn-off  delay
. td(ofp Vee =400V, - 215 -
time
Ic=37.5A,
Fall time by Var = 0.0/15.0V - 81 -
Turn-on energy Eon Rgon=4.72, Rgoff=4.7 2 - 1.365 -
Inductive load
Turn-off energy | Eoy - 0.584 - mJ
Total switching
Ess - 1.949 -
energy
Turn-on  delay
. td(on) - 33 -
time
Rise time t - 55 -
T.=175°C, ns
Turn-off  delay
. Lo Vee=400V, - 190 -
time
Ic=175.0A,
Fall time fy Ver=0.0/15.0V - 57 -
Turn-on energy Eon Rgon=4.72, Rgoff=4.7 2 - 3.433 -
Inductive load
Turn-off energy | Eop - 1.263 - mJ
Total switching
Ess - 4.696 -
energy
Diode Characteristic
Diode  reverse
. ter - 195 - ns
recovery time
. T.=175°C,
Diode reverse
O Ir=75.0A, - 7169 - nC
recovery charge )
dir/dt = 1000A/s
Reverse
Erec - 1.36 - mJ
Recovery Energy
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Fig.2. Forward bias safe operating area
(D=0, Tc=25°C, T;< 175°C, Var= 15V)
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temperature
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Fig.8. Typical collector-emitter saturation voltage
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7. Package Dimensions

£ — i ~ COMMON DIMENSIDNS
£ A A / T (UNITS OF MEASURE=MILLIMETER)
1 7 SYMBOL | WiN HOM | WAX
o || .I. = A 48506 | 500 | 510
T = I * Al 2.31 z.41 2.51
Toabil l O F 1Y i ra A2 1.90 2.00 2.10
1 C Ala (] = 0.15
- 1 A e 7] = 0.15
+ > X ; o b 1.18 - 1.26
% E b1 118 1.2 1.22
¥] - b2 1.96 = 2.06
- ® b3 1.95 Z.00 2.02
b4 2.96 — 308
b5 2.95 3.00 3.02
? q& E; et AL hl & b6 - - 2.28
fl T 3 - T T

I 4 [ .. - i
b j H ) . . o1 058 | 080 0.62
o | | hd.. [+ 20,90 | 21.00 | 21.10
ke | 11 m 16.25 | 16.55 16.85
| D2 1.05 120 | 1.35
. £ 1570 | 15.80 | 15.90
1 E1 13,10 1330 13.50
EZ 4.90 5.00 510
E3 2.40 7.50 2.60
- 5. 34 5 44 554
L 19.80 | 19.92 | 20.10
& 385 413 4,30
|| A M 0.35 - 0.95
ol | i P 3.50 360 3.70
b=t b b AP 7.00 - 7.40
P2 Z.40 Z2.50 280
BASE METAL Q ;gg = 6,00
p——t15365—= WITH PLATING & ? 580 == B ,‘022%
g brie N RETER YO OTe STRRDAAD
TLALL DHMAEM SHOMN! C AMD
AR ) o % 5 TO-247 AD DO NOT INCLUDE MOLD FLASH
| | [ OR_PROTRUSIONS.
ZEXECTION MARK DEPTH 0.10°811
P Y —
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8. Version Information

Version No. Status Date changed Version revision record

V1.0 Preliminary version 2024/04
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