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Trench-FS IGBT

FHF30T65AL/FHA30T65AL

FZES ¥ MAIN CHARACTERISTICS

@ FEATURES

lc (100C) 30A Trench-FS HiR Trench Field Stop technology
VcEs 650 V R4 ) Low gate charge
Veesat-typ (@Ic=30A) 1.66 V IR R Pt Low Switching losses
i VcEsat Low VcEsat
FHi& APPLICATIONS %4 RoHS FriE ROHS compliant
WA R FFATREIE | With anti-parallel fast
HL LX) Motor drive A recovery diode
N 9 Positive temperature
W Power managemen fo IEL A coeficent.
ERESE High reliability

FRHA Package

W Equivalent Circuit

C
G
E
TO-247 TO-220F
FHA series FHF series
3R AT E(E ABSOLUTE RATINGS (Tc=25°C)
#OMH

e o5 Value =RV
parameter Symbol FHF30T65AL | FHA30T65AL Unit
B A B — R R L Ve 650 v
Collector-Emmiter Voltage
AR RN R . (Te=257T) 60 .
Collector Current-continuous (Te=100C) 30
BROR KSR R R B D om 90 A
Collector Current — pulse (note 1)
ST | (Te=25C) 50 A
Diode Continuous Forward Current - (Te=100°C) 30
e BOKTE F | %0 A
Diode Maximum Forward Current v
B¢ et AR A K P I
Gate-Emmiter Voltage VeE +30 v
R R TR 32 P (1]
Short circuit withstand time VGE=15V, VCC=<400V, t 5.0 us
Allowed number of short circuits<1000, s¢ ’
Times between short circuits: 2 1.0s,T; < 175°C
FERLT) %
Power Dissipation (Tc=25"C) Po 48 187 w
3¢ 1 25 W S A e P . .
Operating and Storage Temperature Range T3, Tsre 175,-55~+175 ¢
s Tt - 260 QC
Maximum Lead Temperature for Soldering Purposes

TEL: SRR R H A e 45 U PR A

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

B H

Parameter

%5
Symbol

MRK M

Tests conditions

B/
Min

L%t
Typ

BA

Max

i::X (72
Units

FAHME Off —Characteristics

AR F PR — S it 2 fEUS
Collector-Emmiter Voltage

BVces

VGE=0V,Ic=250uA

650

i B PR IR P AR
Breakdown Voltage Temperature
Coefficient

ABVces/AT;

lc=1mA, referenced to 25

0.65

VvI'C

FEME T 4R R AR I FRLR
Zero Gate Voltage Collector Current

Ices

Vce =650V, Vee =0V

UuA

AR A s L
Gate-Emitter leakage
current

IGES(FIR)

Vce=0V, Vge =30V

+200

nA

JEAHFEON-Characteristics

AR IEREENES
Gate-Emmiter Threshold Voltage

VGE(th)

Vce = VgE, lc=1mA

54

6.1

RN I

Collector-Emmiter saturation Voltage

VcEsaT

VGE:l5V,|c:30A,
T;=25C
T;=125C
T;=175C

1.66
1.90
2.05

2.0

A% Dynamic Characteristics

FJ5 IR B[]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

IR W ZE IR B (]
Turn-Off delay time

td(off)

T P& [R]
Turn-Off Fall time

tf

Tt e BiAE

Turn-on energy

Eon

KW e
Turn-off energy

Eoff

PR ARFE

Total switching energy

Ets

VGE:l5V,
VCC=400V,
IC=30A,
RG=5Q,
TJ=257,
Inductive Load

13

ns

ns

68

ns

57

ns

0.53

0.48

1.01

mJ

TF )5 SEIR I A
Turn-On delay time

td(on)

T 7]

Turn-On rise time

tr

KWTIEIR I [A]
Turn-Off delay time

td(off)

T P& ]
Turn-Off Fall time

tf

TFJE BiAE

Turn-on energy

Eon

PNUE e

Turn-off energy

Eoff

P RARFE

Total switching energy

Ets

VGE::LSV,
Vcc=400V,
Ic=30A,
Re=5Q,
Ts=175C,
Inductive Load

12

ns

11

ns

83

ns

96

ns

0.60

0.70

1.30

mJ

L GERCPSS
Total Gate Charge

Qg

AR5 S A P Ay

Gate-emitter charge

Qge

AN~ 5 LA Fa

Gate-collector charge

Qgc

VCE:520V,
Ic=30A,
VGE:lSV

66

27

18

nC

A5 H A R HL
Short circuit collector current
(¢ K1EH100sc; Hi I [E][E]fF: =1.0s)

Ic(sc)

VGE=15V,

Vees400V,
tsc<bus,

TJ<175C

120

AR H BEL

Gate Resistance

Rg

f=1.0MHz,Vce OPEN

3.6

NGRS
Input capacitance

Cies

ot PR

Output capacitance

Coes

S AR LA

Reverse transfer capacitance

Cres

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

1446

64

15

pF

Ver-1.1
(2024.6.5)




— B #MDiode characteristics

B H

Parameter

i)
Symbol

W&

Tests conditions

B/
Min

H A
Typ

BK

Max

BANL
Units

1E 1 s

Diode Forward Voltage

Vem

IF=30A

1.64

2.0

S JE) R I 18]

Reverse recovery time

trr

SRR LR
Reverse recovery current

Irr

SR LA
Reverse recovery charge

Qrr

I==15A,
dl/dt=200A/us,
TJ =25°

145

ns

4.2

326

nC

S JE) R I 18]

Reverse recovery time

trr

S PR A AL

Reverse recovery current

Irr

S PR L

Reverse recovery charge

Qrr

IF=30A,
dl/dt=200A/ps,
T, =25°

158

ns

4.5

374

nC

S T PRI 1)

Reverse recovery time

trr

S PR A AL

Reverse recovery current

Irr

S PR L

Reverse recovery charge

Qrr

lF=15A,
dl/dt=200A/ps,
T,=175°

193

ns

8.5

916

nC

S T PRI 1)

Reverse recovery time

trr

SRR LA

Reverse recovery current

Irr

S A1 & FE A
Reverse recovery charge

Qrr

|F=30A y
dl/dt=200A/us,
Ty=175°

269

ns

8.7

1126

nC

#A4EH: THERMAL CHARACTERISTIC

s

Parameter

ik
Symbol

FHF30T65AL

FHA30TG65AL

Bfr
Unit

iRV TEIAE (1IGBT)

Thermal Resistance, Junction to Case (IGBT)

Rth(j-c)

3.1

0.8

TIW

4535 5e A (Diode)

Thermal Resistance, Junction to Case (Diode)

Rth(j-c)

4.4

0.8

TIW

25 BB ¥ A BH

Thermal Resistance, Junction to Ambient

Rth(j-A)

78

40

TIW
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FritEhek

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1. Forward Bias Safe Operating Area

Figure 2. Forward Bias Safe Operating Area

for TO247 for TO220F
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Figure 3. Power Dissipation vs Case Temperature
for TO247

Figure 4. Power Dissipation vs Case Temperature
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Figure 5. Collector Current vs Case Temperature

Figure 6. Typical Collector-Emitter Saturation
Voltage vs Junction Temperature
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Figure 7. Typical Output Characteristics

Figure 8. Typical Output Characteristics

(T,=25°C) (F=175°C )
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Figure 9. Typical Transfer Characteristics Figure 10. Typical Ga_te-Emltter Threshold
Voltage vs Junction Temperature
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Figure 11. Typical Switching Times vs Gate
Resistor (T,=25°C, Vce=400V, Vce=15/0V, 1c=30A)

Figure 12. Typical Switching Energy vs Gate
Resistor (T,=25°C, Vce=400V, Vee=15/0V, Ic=30A)
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Figure 13. Typical Switching Times vs Junction
Temperature ( Vce=400V, Vee=15/0V, I1c=30A)

Figure 14. Typical Switching Energy vs Junction
Temperature (Vce=400V, Vee=15/0V, Ic=30A)
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Figure 15. Typical Switching Times vs Collector
Current (T,=25°C, Vce=400V, Vce=15/0V)

Figure 16. Typical Switching Energy vs Collector
Current (Ty=25°C, Vce=400V, Vce=15/0V)

150 { 55 ‘
=v+e==tdionyns == == Eon/mJ /
- == fr/ns
120 — 44 — = == == EofffmdJ
—— td (0ff NS —
- - Ets/mJ
?; -an e tfins ; ,
E 90 | 233 ¥
= : ’
£ ’ =t /
r 4 [
8 p = /
2 =
. an
F 4
- 7 I
~‘;"‘L------- 11 - 1 ".-"
30 7 : < - - '__--"
” == -
- L - -
N - SIS EREERRRERES sesessssEans -~
- e > ;’;4
0 == 0
0 30 60 90 0 30 60 90
Figure 17. Typical Switching Times vs Vce Figure 18. Typical Switching Energy vs Vce
( T/=25°C, Vee=15/0V, 1c=30A) ( T4=25°C, Vee=15/0V, 1c=30A)
120 , , 16 ] |
...... td J
(onyins — = Eon/mJ
- = {r/ns
‘\\ td(off)/ns = = = EoffimJ /
c ~ £
2 \\ -l—""_-—- ‘;‘
. [=]
'«lg-l \\\ / g
g 60 > 'S 08 -
- ~ o U -
§ / ‘\\ g / - - - -
'E \\ § ” "'"
w ~ ; - - - -
\\‘ w - —'..-.-
."s L ”' -
30 1""\‘ 04 .,-"
".’
|
e S % DELCTEERTLE L T T e —
0 0
200 300 400 500 600 200 300 400 500 600

Collector Emitter Voltage,V

Collector Emitter Voltage,V

Ver-1.1
(2024.6.5)



Figure 19. Typical Gate Charge

Figure 20. Typical Capacitance vs Collector-
Emitter Voltage
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Figure 21. IGBT Transient Thermal Impedance vs
Pulse Width(T0247)

Figure 22. IGBT Transient Thermal Impedance vs
Pulse Width(TO220F)
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Figure 23. Diode Transient Thermal Impedance vs
Pulse Width(T0247)

Figure 24. Diode Transient Thermal Impedance vs
Pulse Width (TO220F)
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Figure 25. Typical Diode Forward Current vs

Forward Voltage
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Test Circuit and Waveform

Inductive Switching Test Circuit Definition of switching times
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—— B0 F;-_‘
DUT
(DJOdE} —| L i1
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O e | DUT
Lo I (IGBT)| ..,
I
N |
[ [ Ly - L
Definition of switching losses Definition of diode switching characteristics
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; 1086 W, di /dt t=r= tﬂ- "‘f'__
s = -1 _
Q=0 +Q
(] ¢ ‘
[
— — I ol et !
0 i I Q _Ql: 1ﬂ% l'r rm
di /ot
Vee(l) ) Q0% 1 -
I

Ver-1.1
(2024.6.5)



EPi2@ Marking:
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FEIHONG LOGO \
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XXXXXX ASSEMMBLY
ey Tl A N11 LOT CODE
PRODUCT CODE
FHA30T65 <
L ] | PART.NO
¥ u u
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A _f"-._-ﬁxt I'x_ A
)
- ™ 4 -
O ) Q
KU LOGO ; ]
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g A N1 LOT CODE
PRODUCT CODE
FHFSDTES 7
PART.NO

10

Ver-1.1
(2024.6.5)



AR

Package Dimension:

TO-247
D e » bk | R
o [ ' A | 500£005
Le A T : Al | 2414008
3P 2 B b 1.240.05
E L'J[_=__.E. bl 3.05+0.05
- Oy le5 o7 b2 | 205+00s
0 c 0,604 0.05
el | 2004005
- — L S — D | 1580010
._l I L I | A J t J I J N El F.60+0.05
| UL b ' — | B2 | 370+00s
ol Y E3 T.19+0.05
- L | 40924010
LI | 24954010
"I L ) _ | ¥ Y L2 21004010
o | LB Al L3 | 19924010
L4 | 410005
@ £.44-40.05
——— H | 6154008
| II I 2 500,05
K | 16454010
M1 | 1400+0.10
M2 | 1330010
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Package Dimension:

TO-220F

(aw

T=
M

T \I".
()

1
LA

.

)

E4

|

i

DIM MILLIMETERS
A 10.16+0. 30
Al 7.00x0. 20
A2 J3.12+0. 20
A3 9.70x0. 30
B 15.90-+0. 50
Bl 15.60+0. 50
B2 4.704+0. 30
B3 6. 70x=0. 30
C 3.30x0. 25
C1 J.25x0. 30
C2 28. 70+0. 50
D Typical 2. 54
D1 1. 47 (MAX)
D2 0.80=x0. 20
E 2.00x0.25
El 0.70x0. 25
EZ2 1.0X 45"
E3 0.50=+0. 20
E4 2.75=x0.30

( Unit: mm )
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