| B Ve K 7 AR IGBT
A 71 Trench-FS IGBT
FeiHong FHA40T65AL

FESH MAIN CHARACTERISTICS PR FEATURES
Ilc (100°C) 40 A Trench-FS #i A Trench Field Stop technology
VcEs 650 V R4 ) Low gate charge
Veesat-typ (@1c=40A) 145V IR R Pt Low Switching losses
. fi% VcEsat Low VcEsat
FHi& APPLICATIONS %4 RoHS FriE ROHS compliant
WA R FFATREIE | With anti-parallel fast
L HL BB Motor drive — recovery diode
AR Wi Variable-frequency drive TFIEE 25 POS#_'V? t?mperature
Toh&g% Industrial sewing machine — coetficien
£ 2 i A SEME High reliability
A& Package HEWHE Equivalent Circuit
C
G
E
TO-3PN
FHA series
Y3t B AFAE{E ABSOLUTE RATINGS (Tc=25°C)
i H =) e L DA
parameter Symbol Value Unit
It e B HLR — RS LA R
Collector-Emmiter Voltage Vee 650 v
VS B N (Te=25C) 80 A
Collector Current-continuous (Te=100°C) 40
BRI R R B IR (D om 160 A
Collector Current — pulse (note 1)
—E ISR IE [ L . (Te=25C) 40 A
Diode Continuous Forward Current (Te=100C) 20
e SN LT | 80 A
Diode Maximum Forward Current Fv
B¢ et AR B K P I
Gate-Emmiter Voltage Vee +30 v
T T 52 I 18]
Short circuit withstand time VGE=15V, VCC=<400V, t 50 us
Allowed number of short circuits<1000, s¢ '
Times between short circuits: = 1.0s,T; < 175°C
FERL DA
Power Dissipation ( Tc=25C) Po 298 w
It 1o 22 i S A iR P - .
Operating and Storage Temperature Range T, Tste 175,-55~+1715 ¢
1 B fee e R .
Maximum Lead Temperature for Soldering Purposes T 260 ¢

VL HE R AT H A e 45 T PR )
Note1:Collector current limited by maximum junction temperature
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45 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

650

7 o H s e B AR
Breakdown Voltage Temperature
Coefficient

ABVces/AT;

lc=1mA, referenced to 25

0.65

VvI'C

R T AR B

Zero Gate Voltage Collector Current

Ices

Vce =650V,Vge =0V

600

nA

AR A s HEL
Gate-Emitter leakage
current

IGES(FIR)

Vce=0V, Vge =130V

+200

nA

JBAHEMEON-Characteristics

IR IEREENES
Gate-Emmiter Threshold Voltage

VGE(th)

Vce = Veg, Ic=1mA

5.2

6.5

AN [
Collector-Emmiter saturation Voltage

VcEsaT

Vee=15V,lc=40A,
TJ :25°C
T,=125C
T,=175C

1.45
1.65
1.75

1.75

&4 Dynamic Characteristics

TF )5 SR I ]
Turn-On delay time

td(on)

A

Turn-On rise time

tr

IR W 2E 32 B[]
Turn-Off delay time

td(off)

T P (]
Turn-Off Fall time

tf

PAWEEZYSE

Turn-on energy

Eon

K HiAE

Turn-off energy

Eoff

S BRI R AAAE

Total switching energy

Ets

Vee=15V,
VCC=400V,
IC=40A,
RG=5Q,
TJ=25C,
Inductive Load

20

ns

33

ns

112

ns

66

ns

0.65

0.68

1.33

mJ

TF )5 SR I ]
Turn-On delay time

td(on)

bt 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

RIrHiFE

Turn-off energy

Eoff

S T R A

Total switching energy

Ets

Vee=15V,
Vce=400V,
Ic=40A,
Re=5Q,
Ts=1757C,
Inductive Load

19

ns

34

ns

148

ns

112

ns

0.87

0.89

1.76

mJ

L GERGPSS
Total Gate Charge

Qg

AR5 S A P

Gate-emitter charge

Qge

MR~ 5 LA FL

Gate-collector charge

Qgc

VCEZSZOV,
1c=20A,
Vee=15V

110

55

22

nC

A FE R JE  HLR
Short circuit collector current
(F RAE100sc; Hi#kif[E][E]fE: =1.0s)

Ic(sc)

VGE::LSV,

Vce<400V,
tscsbus,

TJ<175C

235

A P BEL

Gate Resistance

Rg

f=1.0MHz,Vce OPEN

3.0

PG RS

Input capacitance

Cies

B LA

Output capacitance

Coes

R IR

Reverse transfer capacitance

Cres

Vce=25V,
Ve =0V,
f=1.0MHz

2122

124

23

pF
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— B ¥MDiode characteristics

A ine) e s B/ HA =T N Bhr
Parameter Symbol Tests conditions Min Typ Max Units
1E [ s F _
Diode Forward Voltage Ve IF=40A ] R 25 v
}iﬁ‘mgﬂj‘lﬁ‘l ) trr - 97 - ns
Reverse recovery time IF=20A
Ve s - ’
SIS Ire dl/dt=200AVps, . 1.8 - A
Reverse recovery current T,=25°C
i 70 PG L P o ’
Qrr - 109 - nC
Reverse recovery charge
}iﬁ‘mgﬂj‘lﬁ‘l ) trr - 127 - ns
Reverse recovery time IF=40A
W 2% - ’
BTREL i Ire dl/dt=200Aps, . 4.8 : A
everse recovery current T, =25°C
T [ P 5L P o ’
Qrr - 326 - nC
Reverse recovery charge
AER/S=L L . trr - 147 - ns
Reverse recovery time IF=20A
M 2 = s
BB L I dl/dt=200AVjs, . 7.8 - A
Reverse recovery current T, =175°C
T [ P 5L P o ’
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
SR ’
Qrr - 870 - nC
Reverse recovery charge

#4FtE THERMAL CHARACTERISTIC

=] Ziin= #OH Bfr
Parameter Symbol Value Unit
GERIE A (IGBT) _ 0

Thermal Resistance, Junction to Case (IGBT) Rth(j-c) 0.5 cw
ZER)ESTHIIBE (Diode) . .

Thermal Resistance, Junction to Case (Diode) Rih(j-c) 0.8 cw
45 B PR 4B RING-A) 40 O

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
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Figure 3. Collector Current vs Case Temperature Figure 4. Typical Transfer 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 11. Typical Switching Times vs Junction
Temperature ( Vce=400V, Vee=15V, |c=40A)

Figure 12. Typical Switching Energy vs Junction
Temperature (Vce=400V, Vee=15V,I:=40A)
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Figure 11. Typical Switching Times vs Junction
Temperature ( Vce=400V, Vee=15V, |c=40A)

Figure 12. Typical Switching Energy vs Junction
Temperature (Vce=400V, Vee=15V,|c=40A)
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Figure 13. Typical Switching Times vs Collector
Current (T,=25°C, Vce=400V, Vge=15V)

Figure 14. Typical Switching Energy vs Collector
Current (T,=25°C, Vce=400V, Vee=15V)
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Figure 19. IGBT Transient Thermal Impedance vs | Figure 20. IGBT Transient Thermal Impedance vs
Pulse Width Pulse Width
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Test Circuit and Waveform

Inductive Switching Test Circuit Definition of switching times
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EPid Marking:

K4 LOGO

FEIHONG LOGO \ )
\f F HE PR AR AL
. XXX X ASSEMMBLY
AU AL N16 LOT CODE
PRODUCT CODE
FHA40T60 w{
T Ethe
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)
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