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N-CHANNEL IGBT

FHA40T120A

FZES ¥ MAIN CHARACTERISTICS

Ic 40 A

Vces 1200 V

Veesat-typ ( @Ilc=40A) 1.76 V
FHi& APPLICATIONS

AN [a] W FL Y5 UPS

FeAR WA 2% PV Inverter

HL AL Welder

JF oK HLE Switching power supply

FEMI Package

@ FEATURES

I AR FA A Low gate charge
T-FS R Trench Field Stop technology
IR R Pt Low Switching losses
i VcEsat Low VcEsat
WA R A IFEATIRIKE | With anti-parallel fast
AR recovery diode
. " Positive temperature
IR E AR coefficient i
e Al SEE High reliability
54 RoHS #rifk RoHS compliant

HEWHE Equivalent Circuit

C
G
E
TO-247
FHA series
Hayt B ASHEE ABSOLUTE RATINGS (Tc=25°C)
i H o5 M B
parameter Symbol Value Unit
B 4 L — A 4R Ve 1200 v
Collector-Emmiter Voltage
HELRAR R F IR . (Te=25C) 80
Collector Current-continuous (Te=100C) 40 A
R R AR B (D o 160 A
Collector Current — pulse (note 1)
R IE L | (Te=25C) 40 A
Diode Continuous Forward Current F (Te=100C) 20
TR BOK IE [ FLIR | 80 A
Diode Maximum Forward Current Fv
#5 vt MR S L I
Gate-Emmiter Voltage Vee +20 v
FEHL)
Power Dissipation (Tc=257C) Po 428 w
B A7 il L TJ, Tste 175,-55~+175 C
Operating and Storage Temperature Range T ’
51 LR R R TR
Maximum Lead Temperature for Soldering Purposes TL 260 C
(1.6mm from case for 10s)
L SRR A UAL H e v 4 T IR 1
Note1:Collector current limited by maximum junction temperature
Ver-1.0
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45t ELECTRICAL CHARACTERISTICS (at Tc= 25°C, unless otherwise specified)

T H

Parameter

RS
Symbol

MR

Tests conditions

B/
Min

E:: B
Typ

EZON

Max

BALT
Units

K4 Off —Characteristics

B Bl — RS o L

Collector-Emmiter Voltage

BVces

VGE=0V,Ic=250uA

1200

1300

7 o H s e B AR
Breakdown Voltage Temperature
Coefficient

ABVces/AT;

lc=1mA, referenced to 25

1.2

VvI'C

R T AR B

Zero Gate Voltage Collector Current

Ices

V(:E =1200V,VGE =0V

10

UA

AR A s HEL
Gate-Emitter leakage
current

IGES(FIR)

Vce=0V, Vge =120V

+200

nA

JBAHEMEON-Characteristics

IR IEREENES
Gate-Emmiter Threshold Voltage

VGE(th)

Vce = Veg, Ic=1mA

4.7

53

6.3

L
Collector-Emmiter saturation Voltage

VcEsaT

Vee=15V,|c=40A,

1.76

2.15

FhAFRME Dynamic Characteristics

T A AR B[]
Turn-On delay time

td(on)

T 7]

Turn-On rise time

tr

IR W 2E 35 B[]
Turn-Off delay time

td(off)

T P[]
Turn-Off Fall time

tf

PAWEEIZY:E

Turn-on energy

Eon

KB

Turn-off energy

Eoff

S BRI R A

Total switching energy

Ets

VGE:l5V,
VCC=600V,
IC=40A,
RG=5Q,
TJ=25C,
Inductive Load

15

ns

24

ns

108

ns

70

ns

2.45

1.20

mJ

3.65

TF )5 SR I ]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

KWTIEIR I [A]
Turn-Off delay time

td(off)

T P[]
Turn-Off Fall time

tf

PADEEZY:E

Turn-on energy

Eon

PNUE e

Turn-off energy

Eoff

S T R AAAE

Total switching energy

Ets

Vee=15V,
Vce=600V,
Ic=40A,
Re=5Q,
Ts=1757C,
Inductive Load

14

ns

25

ns

136

ns

132

ns

3.10

2.20

mJ

5.30

L GERGPSS
Total Gate Charge

Qg

AR5 S A P

Gate-emitter charge

Qge

AN~ 5 HL AR Fa

Gate-collector charge

Qgc

VCE:960V,
Ic=40A,
Vee=15V

93

20

nC

38

AR FEL FEL

Gate Resistance

Rg

f=1.0MHz,Vce OPEN

19

NGRS
Input capacitance

Cies

ot PR

Output capacitance

Coes

SRR

Reverse transfer capacitance

Cres

VCE=25V,
Vee =0V,
f=1.0MHz

2049

129

pF

19
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— B ¥MDiode characteristics

A ine) e s B/ HA =T N Bafr
Parameter Symbol Tests conditions Min Typ Max Units
F [ R [ IF=20A - 1.70 2.2
; VE \%
Diode Forward Voltage lF=40A } 205 25
&W‘W(/EWIEU ] Trr - 50 - ns
Reverse recovery time =20A
=1 ray F= ’
S [ PR FRL Irrm di/dt=200A/us, - 12 ; A
Reverse recovery current —oEo
S T,=25°C
SR AT Qrr - 350 - nC
Reverse recovery charge
&W‘W(/EWIEU ] Trr - 56 - ns
Reverse recovery time
% 11 DS IF=A0A
R = ) Irrm di/dt=200A/ps, - 16 - A
eversi reciivery curren T,=25°C
SR AT Qrr - 380 - nC
Reverse recovery charge
}iﬁ‘mgﬂj‘lﬁ‘l ) Trr - 64 - ns
Reverse recovery time
eI  Jr=207,
Reverse recovery current Irrm di/dt=200A/ps, ) 16 ) A
N T,=175°C
S AR A Qrr - 840 - nC
Reverse recovery charge
}iﬁ‘rﬁﬁﬂﬁlﬁj . Trr - 74 - ns
Reverse recovery time
R I L =20,
Reverse recovery current Irrm di/dt=200A/ps, ) 20 ) A
T y TJ=1 75°C
SR A Qrr - 880 - nC
Reverse recovery charge
#iEtE THERMAL CHARACTERISTIC
A ines /G 1 By
Parameter Symbol Value Unit
GBI FIAE (IGBT) _ 0
Thermal Resistance, Junction to Case (IGBT) Rih(j-c) 0.35 cw
L5 E S MM (Diode) ] o
Thermal Resistance, Junction to Case (Diode) Rih(j-c) 0.8 cw
ZEIEZ O E . :
Thermal Resistance, Junction to Ambient Rih(-A) 40 cw
3 Ver-1.0
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Fritensk

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1. Forward Bias Safe Operating Area

Figure 2. Power Dissipation vs Case Temperature
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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 Junction Temperature

Figure 8. Typical Gate-Emitter Threshold Voltage
vs Junction Temperature
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Figure 9. Typical Switching Times vs Gate
Resistor (T,=25°C, V=600V, Vee=15/0V, Ic=40A)

Figure 10. Typical Switching Energy vs Gate
Resistor (T,=25°C, V=600V, Vge=15/0V, I:=40A)
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Figure 11. Typical Switching Times vs Junction
Temperature { Vee=600V, Vee=15/0V, |:=40A)

Figure 12. Typical Switching Energy vs Junction
Temperature (Vee=600V, Vee=15/0V, I-:=40A)
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Figure 13. Typical Switching Times vs Collector
Current (T,=25°C, Vce=600V, Vse=15/0V)

Figure 14. Typical Switching Energy vs Collector

Current (T,=25°C, Vee=600V, Vee=15/0V)
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Figure 15. Typical Switching Times vs Vcg
{ T,=25°C, Vige=15/0V, Ic=40A)

Figure 16. Typical Switching Energy vs Ve
( T,=25°C, Vee=15/0V, 1c=40A)

Qg Total Gate Charge,nC

lﬂ-ﬂ T - I
=aannmid{onine == == Egnm.Jl
- == frins === EoffimJ
ml:nwns — 15T
12{] T T iy
2 = /
.| ™. / : q
o . =
: )"- =3 rd
- L (] =
o ~. c / -
£ - w -
= 80 e 5 I"hg
§ -"l-- = -
3 ---—-“ E / _ -
""""'-"I-t “31 5 -
_—
- - - -
a0 - P
el T — - - o == —--._--.--'--.-F
FEEEEEE L T T TR L =
0 - - 0
400 500 00 700 200 400 500 600 700 800
Collector Emitter Voltage,V Collector Emitter Voltage,V
X . Figure 18. Typical Capacitance vs Collector-
Figure 17. Typical Gate Charge
g yp 9 Emitter Voltage
16 r 10000
I =404 /
Wieg =200 -
Wer -!ﬁﬂ\fx\x\ S
- 4
g 12 | S 1000 \ Cies
£ ;
g ™ |}
/ & 3
-] o
ﬁ = ——
S 8 = 100
i 2 i Coss
- = o
5 < —~
Q
ﬁ [: e—
> 4 10 =
) 1
] 20 40 G0 B0 100 0 10 20 30

Vee, Collector-Emirrer Voltage,V

Ver-1.0
(2024.5.30)



Figure 19. IGBT Transient Thermal Impedance vs

Figure 20. Diode Transient Thermal Impedance vs

Pulse Width Pulse Width
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Figure 21. Typical Diode Forward Current vs
Forward Voltage
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Test Circuit and Waveform

Figure 1. Inductive Switching Test Circuit

Figure 2. Definition of switching times
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EPi2 Marking:

FEIHONG LOGO \ P - LOT CODE
1‘_ — _-. — 'I
\\ ‘
A X €7
> A N30
PR |
PRODUCT CODE FHA40T120 &\
l { L)
| [ I PART.NO
¥ \f W
9 Ver-1.0
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Fh IR

Package Dimension:

TO-247
D & brik | RS (imm)
| 1 A | 500005
Le Al T : Al | 2.41+005
30 P 2 b 124005
E “[:z__.g[ bl 305005
- G e I3 o[ [p2 | 2esd00s
o ¢ (.60 40,05
¢l | 2.00+0.05
- I D | 1580+0.10
._I I I[ | I | Al J t J I N El 360005
‘ ~f it ' — [ E2 | 370+005
Bl o EX | T7.19+0.05
- L | 4082+0.10
LI | 24954010
- \ 1 I i ¥ 1 L | 21.00t0.10
‘ . | LB Al € L3 | 19.8240.10
L4 | 4.10+£0.05
@ L. 4d40,05
[on o orn | H | 6154005

Iy 250005

K | 6405 0L 1)
M1 | 400010
M2 | 330010
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