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VR AR IGBT
Trench-FS IGBT
FHA40T65A

FZES ¥ MAIN CHARACTERISTICS FEeR¥FME FEATURES

lc (100C) 40 A Trench-FS HiR Trench Field Stop technology
Vces 650 V E A HHL A7 Low gate charge
Vcesat-typ (@Ic=40A) 1.51V RIF A HE Low Switching losses
fi& VcEsat Low VcEsat
FHi& APPLICATIONS RoHS 7 i RoHS product
WA I FFATREIE | With anti-parallel fast
AR LY Inverter power supply R recovery diode
A 6] W e YE UPS IR & ¥ Positive temperature
it Motor drive S coefficient _
AL Welding Machines GLUE 2 High reliability
PFCHL#% PFC Circuits
ST i Medium-high switchin
T IRIAA frequency gonverter )

FREA Package

> s

W Equivalent Circuit

C
G
E
TO-3PN
FHA series
daytE KEAE(E ABSOLUTE RATINGS (Tc=25°C)
it H fFog A LI A
parameter Symbol Value Unit
R — R AR L PR Ver 650 v
Collector-Emmiter Voltage
S AR A . (Tc=25C) 80 .
Collector Current-continuous (Te=100°C) 40
BRIk AR AR AR FIIR. (D o 160 A
Collector Current — pulse (note 1)
WA I [ R | (Te=25C) 40 R
Diode Continuous Forward Current - (Te=100°C) 20
ZIRAE B OK IE [ IR | 80 A
Diode Maximum Forward Current FM
B¢ e ARG A 0 F
Gate-Emmiter Voltage Vee *30 v
LR T 52 I [8]
Short circuit withstand time VGE=15V, VCC<400V, i 30 us
Allowed number of short circuits<1000, s¢ '
Times between short circuits: = 1.0s,T; < 175°C
FEHRL D) %
Power Dissipation (Tc=25"C) Po 298 w
B R AR N :
Operating and Storage Temperature Range T3, Tste S5+17S ¢
9| Ll R B - 260 DC
Maximum Lead Temperature for Soldering Purposes

VEL: SRR R H A e 45 L PR A

Note1:Collector current limited by maximum junction temperature
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45 ELECTRICAL CHARACTERISTICS(at Tc= 25°C, unless otherwise specified)

| e M2k = %N L i) BK Bafr
Parameter Symbol Tests conditions Min Typ Max Units
KAHFE Off —Characteristics
. o T
ek 7;2%1&%5} uk BVces VGE=0V,lc=250uA 650 - - Y,
Collector-Emmiter Voltage
7 B L IR P AR
Breakdown Voltage Temperature ABVces/AT; lc=1mA, referenced to 25°C - 0.65 - VvI'C
Coefficient
TS B A U _ _
Zero Gate Voltage Collector Current lees Vee =650V, Vee =0V 600 nA
AR A s R
Gate-Emitter leakage lGES(FR) Vce=0V, Vge =£30V - - +200 nA
current
I Z4FPEOn-Characteristics
B HL R _ _
Gate-Emmiter Threshold Voltage Ve Vee = Ve, le=1mA 4.9 6.0 6.5 v
Vee=15V,Ic=40A, 151 185
UL % Vegenr Ty=25C : 1.80 - v
Collector-Emmiter saturation Voltage T,=125C i 1.90 i
T,=175C '
FhAFRME Dynamic Characteristics
T 5 SR I [A]
Turn-On delay time td(on) 30 ns
NsSaningl
Turn-On rise time tr 66 ns
KWTHEIR IV ] Vee=15V,
Turn-Off delay time td(off) VCC=400V, 138 ns
N EETA] IC=40A,
Turn-Off Fall time i RG=10Q, 52 ns
TFE 1R TJ=25T,
Turn-on energy Eon Inductive Load ) 1.0 )
R Eoff - 0.7 - mJ
Turn-off energy
Iﬁl f Ay =
SIFRBRE Ets - 1.7 -
Total switching energy
T 5 SR I [A]
Turn-On delay time td(on) 23 ns
EsSan il
Turn-On rise time tr 60 ns
ST IE R I 7] Vee=15V,
Turn-Off delay time td(off) Vce=400V, 173 ns
I B 1] Ic=40A,
Turn-Off Fall time i Re=10Q, 64 ns
I B BEE Ti=175C,
Turn-on energy Eon Inductive Load ) 1.28 )
PNLIEZYE Eoff - 1.04 - mJ
Turn-off energy
Iﬁl f Ay =1
ST RBE Ets - 2.32 -
Total switching energy
e ﬁ‘E
*HJH‘&EEAELL‘E Qg _ 110 _
Total Gate Charge Ver=520V
Ty T CE— ’
W L Qge Ic=40A, - 52 - nC
Gate-emitter charge Voe=15V
I T ogc _ )3 _
Gate-collector charge
- . Vee=15V,
S B B L Ve 00V
Short circuit collector current Ic(sc) Ct:<3us ’ 320 A
o . =} y 1l ;E" .= - !
(5 KA 100sc; 6 A [E]f%: =1.0s) TI<175°C
A EE’IKE Rg f=1.0MHz,Vce OPEN - 3.0 - Q
Gate Resistance
N o
A Cies - 2225 -
Input capacitance _
ik g Voe=25V,
. Coes Vee =0V, - 90 - pF
Output capacitance -
% L R L =1.0MHz
Cres - 27 -

Reverse transfer capacitance
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B ¥MEDiode characteristics

A g MR B/ A BK Bz
Parameter Symbol Tests conditions Min Typ Max Units
1E ) e P _
Diode Forward Voltage Vew Ir=40A ] 20 25 v
&WAWQEH?J‘IET‘I ) trr _ 97 - ns
Reverse recovery time IF=20A
Ve s - ’
FRTRE T3 I dl/dt=200A/js, - 1.8 - A
everse recovery current T,=25°C
SR LA
Qrr - 109 - nC
Reverse recovery charge
&WAWQEH?J‘IET‘I ) trr _ 127 - ns
Reverse recovery time IF=40A
M 2 = s
ETREL i I dl/dt=200AVjs, . 48 : A
everse recovery current T,=25°C
AR/ =1 RG]
R Qrr - 326 - nC
everse recovery charge
S IR S ] . trr . 147 - ns
Reverse recovery time IF=20A
M 25 = s
S PRAL L Ire dl/dt=200Alys, . 7.8 . A
Reverse recovery current T, =175°C
TR P AL ’
Qrr - 742 - nC
Reverse recovery charge
Reverse recovery time lr=40A
S RE L I dl/dt=200AVjs, : 9 : A
Reverse recovery current T, =175°C
P FL ’
Qrr - 870 - nC
Reverse recovery charge

#4FtE THERMAL CHARACTERISTIC

TiH 5 #oOfH Bfr
Parameter Symbol Value Unit
SERESIIIBE (1IGBT) . o
Thermal Resistance, Junction to Case (IGBT) Rih(j-c) 0.5 cw
L5 B E P (Diode) ] o
Thermal Resistance, Junction to Case (Diode) Rih(j-c) 0.8 cw
p=m} 2 A AN H o,
2R R Rth(j-A) 40 CIwW

Thermal Resistance, Junction to Ambient
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Fritensk

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1. Forward Bias Safe Operating Area

Figure 2. Power Dissipation vs Case Temperature

100 SoAMNNE 4
7 B
s 3 " \\1',}
ir - A \“ b
10 / AT IS A0
tp=1u5 — = —7 l’;:z:
1 7 1
t // >4 // 7 N
o 1~ \
E 10ps 1/! // A 4
~
S ol O
g 100ps H //l *
E 200ps
) DC
L 500us
0.1
0.01
1 10 100 1000

Vce,Collector-Emitter Voltage,V

350

8
S

]
o
o

s ——————(

P11 J —

s
Iy Al B

L 7 [ SE——

Pp,Power Dissipation,W

100 f=mmmmm-

e e o e e e e e e e

T e P T T
S Sy ey

e B i)

e e

[\
o
(5]
(=]

5 100 125
Tc,Case Temperature,C

=&
(5]
[=]

175

Figure 3. Collector Current vs Case Temperature

Figure 4. Typical Transfer Characteristics
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Figure 5. Typical Output Characteristics Figure 6. Typical Output Characteristics
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Figure 7. Typical Collector-Emitter Saturation
Voltage vs Case Temperature

Figure 8. Typical Gate-Emitter Threshold Voltage
vs Case Temperature
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Figure 9. Typical Switching Times vs Gate
Resistor (T,=25°C, Vce=400V, Vge=15V, Ic=20A)

Figure 10. Typical Switching Energy vs Gate
Resistor (T,=25°C, Vce=400V, Vge=15V, Ic=20A)
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Figure 11. Typical Switching Times vs Case Figure 12. Typical Switching Energy vs Case
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Figure 13. Typical Switching Times vs Collector
Current (Tc=25°C, Vce=400V, Vge=15V)

Figure 14. Typical Switching Energy vs Collector
Current (Tc=25°C, Vce=400V, Vge=15V)
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Figure 19. IGBT Transient Thermal Impedance vs

Figure 20. Diode Transient Thermal Impedance vs
Pulse Width
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Figure 21. Typical Diode Forward Current vs
Forward Voltage
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Test Circuit and Waveform

Figure 22. Inductive Switching Test Circuit

Figure 23. Definition of switching times

L
DUT
(Diode) —| L I
Voe ™= .
L I (IGBT)

Vet
— Y7
It
Vel
~
Iﬂ o) rI rﬂl.'rhl r'

- -

Figure 24. Definition of switching losses

Figure 25. Definition of diode switching characteristics
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EPi2@ Marking:

K4 LOGO

FEIHONG LOGO \

77 A

PRODUCT CODE

FHA40T65

P AT
ASSEMMBLY

~
O

LOT CODE

:

I

PART.NO
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SMERGT

Package Dimension:

MILLIMETERS

15. 60 0. 30

13. 60£0. 30

9. 500, 30

8. 00£0. 30

11. 85%0. 30

15. 6540, 30

3. 80+0. 30

Gl

. 00£0. 30

H

$ 3. 5040, 30

d 1. 50+0. 30
ik 0.15+0. 15

3. 200, 30

1.004+0.15

3. 104+0. 15

TO-3PN
A
C v
D | B
I,-* 4 T 7
e ] [ IO I A . W (N AN N N - [
oL o
(VAR g -
I -
L] [
| :
LA ]
M
I
K | v
- L1 L 'le' » L
LN N

2.10+0. 15

5. 4510. 30

8. 40+0. 30

13. 90+0. 30

18. 70£0. 30

—
Ca

40. 00£0. 60

20.00£0. 40

2. 400, 30

4. 80£0. 30

1. 50+0. 15

0. 6040, 15

1.80+0. 40

7.0040. 30

3. 200, 30

( Units: mm)

10

Ver-1.1





