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Super Junction Power MOSFET

FHAGO0RO043AF

FEL¥ MAIN CHARACTERISTICS

ID 78A
Vs, min@ Tj(max) 650V
Rdson-typ ( @Vgs=10V) 36mQ
Qg-typ 112nC

FHi& APPLICATIONS

Tk Industrial power supplies
HL B 2 78 FL A EV-Charger

LLC M/ 4= My % LLC half-bridge/full bridge
FHL i EEL 5 PC power

THAE/R S 2% HJR Telecom / Server power

P EE% FEATURES

AR B8 FEL

Low gate charge

ik Crss (#1741 5.9pF)

Low Crss (typical 5.9pF )

L@ A FE

Low drain-source On
resistance

JFRIE LR

Fast switching

100%Z 5 55 i 0k

100% avalanche tested

100%Z 32 FABHI X

100% DVDS tested

100%2: 3 Rg M1

100% Rg tested

=P dv/dt B

Improved dv/dt capability

WEPWKE — e

ultra fast body diode

776 ROHS R Al A2 7C
EOR

RoHS compliant device
and Halogen-free device

Multi-Epi process SJ-FET

ZRINETZ

technology

&R 3\ Package HHWHBE Equivalent Circuit

D
G
\ \ M TO-247 s
G D S FHA series

TR ATEIE ABSOLUTE RATINGS (Tc=25C)

Bt B
Parameter Symbol FHAGORO43AF Unit
B¢ e R PR — AN AL HL VDS 600 v
Drain-Source Voltage
NS . =25C
LR G Iop (Tc=257C) 78 A
Drain Current -continuous Ib (Tc=100C) 48 A
SN UREL N LI D)
Drain Current — pulse (note 1) el 234 A
a5 e AR R
Gate-Source Voltage Ves 30 v
Bk i aEE GE 2)
Single Pulsed Avalanche Energy (note 2) Eas 2645 mJ
THBER F 1D
Avalanche Current (note 1) AR 23 A
THE IR IR e KRR (T 3) dv/dt 15 Vin

Peak Diode Recovery dv/dt (note 3)

FEEThER Po (TC=25C) 500 W
Power Dissipation -Derate above 25°C 3.9 w/C
R e 4 Ui S AT iR .
Operating and Storage Temperature Range Ty, Tste 150, -5510 150 C
Sl R I L iy 200 i
Maximum Lead Temperature for Soldering Purposes

* IR PRI FR e e 4 i PR A

*Drain current limited by maximum junction temperature
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B %514 ELECTRICAL CHARACTERISTICS

T H
Parameter

=]

s
Symbol

TS
Tests conditions

SN
Min

ITEN

Max

FAAT
Units

FAHE Off —Characteristics

J— V% & Drain-Source
Voltage

BVDss

ID=1mA, VGs=0V

600

ID=1mA, VGs=0V Tj=150C

650

FHE T I A I LA
Zero Gate Voltage Drain
Current

IDSS

Vbs=600V,Ves=0V, Tc=25C

10

ARG A s FL A

Gate-body leakage current

IGSS (FIR)

Vps=0V, Vs =+30V

+100

nA

WAHHE On-Characteristics

EARIENEENER
Gate Threshold Voltage

VGS(th)

Vps = VGS, ID=1mA

3.0

4.1

5.0

A S H R
Static Drain-Source
On-Resistance

RDs(ON)

VaGs =10V, ID=39A

36

43

mQ

A4 Dynamic Characteristics

A Fe B

Gate resistance

Rg

f=1.0MHz

0.8

PG R
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S [ A4 LA

Reverse transfer capacitance

Crss

VDs=40V,
VaGs =0V,
f=1.0MHz

5586

431

5.9

JT%4%51 Switching Characteristics

SEIR B} [A]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

SEIR B} [A]
Turn-Off delay time

td(off)

N BRI ]
Turn-Off Fall time

tf

VDs=480V,
ID=39A,
Rc=250

Vaes =10V

(note 4, 5)

54

ns

37

ns

127

ns

ns

R ERCIISS =
Total Gate Charge

Qg

)Rt VR

Gate-Source charge

Qgs

Al — I L AT

Gate-Drain charge

Qgd

VDs =480V ,
ID=39A,
VaGs =10V

(note 4, 5)

112

nC

24

nC

50

nC

I — IR B R R RORBIUE(E

Drain-Source Diode Characteristics and Maximum Ratings

1E 7] e KO SR HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

78

1E ) g5 K ik i LY

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

234

1E 7] R B
Drain-Source Diode Forward
Voltage

VsbD

VGs=0V, Is=39A

0.9

1.2

S R R I T8

Reverse recovery time

trr

S R RS FL A

Reverse recovery charge

Qrr

VaGs=0V, Is=39A ,dIr/dt=100A/us
(note 4)

190

ns

1.79

uC
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45 THERMAL CHARACTERISTIC

Vyzas=)

i H e 5k 12
Parameter Symbol FHAGORO43AF Unit
45 318 52N FAH , .
Thermal Resistance, Junction to Case Rth(j-c) 0.29 CIW
ZE R IR 1]

p=m| EJH%H/JIH\ ISE. Rth(j-A) 40 oC/W

Thermal Resistance, Junction to Ambient

RS
o KR T8 R v e e 4 i R A

1

2: L=10mH, IAS=23A, VDD=50V, RG=25 Q,itr5 iR TJ=25°C
3: ISD <78A,di/dt <100A/us,VDD<BVbDss,itir5 iR TJ=25°C
4
5

o ke ke v <300us, b HE<2%
: AR TARRE R

Notes:

: Pulse width limited by maximum junction temperature
L=10mH, IAS=23A, VDD=50V, RG=25 Q ,Start TJ=257C;

: Pulse Test: Pulse Width <300us,Duty Cycle<2%
: Essentially independent of operating temperature

1
2
3: Isb <78A,di/dt <100A/us,VDD<BVDss, Starting TJ=25C
4
5
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Ttk
(ELECTRICAL CHARACTERISTICS (curves))

500 — —
Ves =150V
L 100V ...
80V |
i 100 70V
s : 6.5V
= 6.0V
o 55V
5 s
O -10 5OV ;
= :
IS
0
o
: *Notes: :
: - 1. 250 us Pulse Test
g Ll i i ]

0.05 0.1 1 10 20
Vpag, Drain to Source Voltage [V]
Figure 1. On-Region Characteristics
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Ip, Drain Current [A]

Figure 3. On-Resistance Variation vs. Drain
Current
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Vps, Drain-Source Voltage [V]
Figure 5. Capacitance Characteristics

250 — I
otes:
100} 1. Vpg =20V ,,;,,/
. - 2. 250 us Pulse Test A
< 7 17
IS //
@
5 10 - /
O l,' I; J"'
= oy ———————]
s /1 /"I‘f’ N e _
Y 150°C
= i /[ | | _s5°C
Fi 1
B
/ |
/ I i}
0.1 / /
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Vgs, Gate Source Voltage [V]
Figure 2. Transfer Characteristics
250 —
1
100 :
< 7
- s
3 1L/
o 10}= / v
& — 150°C £t ——/f& —
@ // /, 25”6
2y
5 [ ./
@
'I" / [ *Notes:
) / /
= / [ 1.Vgs =0V
” / / 2. 250 ps Pulse Test
0.1 0.4 0.8 i2 1.6

Vgp, Body Diode Forward Voltage [V]

Figure 4. Body Diode Forward Voltage
Variation vs. Source Current and Temperature

10

T Ves= 120V
8I— Vbs=300V — :
e VD5=480V o i

NiEEEES

Vags, Gate to Source Voltage [V]

0 i i i ; . .
O 20 40 60 80 100 120

Qg, Total Gate Charge [nC]
Figure 6. Gate Charge Characteristics
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BVpss, [Normalized]
Drain to Source Breakdown Voltage

Ip, Drain Current [A]

Zpyc(t), Thermal Response [°C/W]

1.15 : ] : 5 i ; 3.0

110} — . 25

O]
(&)
o
S
o .2
Urj % 20 /
1.05 = clc . /
_______ = s /
1.00 2o 15 y
g P
= 'S
rd L
0.95 a®? 1.0
0O o
Yz 1 s PaiEERENEN
. y *Notes: € s W *Notes: B
’ : : : | 1VGS=OV (@] ' 1'VGS=1OV
i ool | ey bg | 3R,
0.85 E : : 5 | 5 | : 0.0 | i | i
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
Ty, Junction Temperature [°C] Ty, Junction Temperature [°C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation vs.
vs. Temperature Temperature
500 R
/s
1 OO i haihl .’.‘{ - - . + b
X ‘IOOIlu.S. =,
\ R HE ; $ . Q ...........
10 l/// \ B D:\: 1 i (,5)
/.. Operation in This Area ZimPNG 'é
is Limited by RDS(O!‘I) a
y *Notes: N £
1. Tg = 25°C
2.Ty=150°C
3. Single Pulse \
0.1 M REET 0
0.1 1 10 100 1000 25 50 £D 100 125 150
Vpg, Drain to Source Voltage [V] Te, Case Temperature [°C]
Figure 9. Maximum Safe Operation Area Figure 10. Maximum Drain Current
vs. Case Temperature
0.3

T

1. Zeyo() = 0.29°C/W Max. -
1| 2.Duty Factor, D=ty/tp |
3 Tom To = Pou™ Zescl

10-5 104 10-3 102 10-1 100

t1, Rectangular Pulse Duration [sec]

Figure 11. Transient Thermal Response Curve
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Test circuits and waveforms

Vs
AT
+ E} Wk -———— - ———
) < + i Qgs | Qad
T =) -
ouT | -
= [l f
la L
-
Charge
Figure 1. Gate charge test circuit & waveform
RL
Wde } A
Y
ouT *5.',- Vel
Vgs , :
Rog 2 ,r_-' |E} ('“'"_ /
vasIL Vs ,
Figure 2. Switching time test circuit & waveforms
L L
de }ME“L_I EH= 1Rk @ ——-—-—-—-—-- Ell_'l\. e
4 1] | _Ll_ Vilks
Vai +
vos T Sve pe=eaE
T4 T i B
PP I
DT
Ves L Vgs

Figure 3. Unclamped inductive switching (UIS) test circuit & waveforms
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Figure 4. Diode reverse recovery test circuit & waveforms
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EPid Marking:

kAT LOGO

FEIHONG LOGO \

P AR — |

PRODUCT CODE

—> AF

A PR AR
XXXXX ASSEMMBLY
155-X LOT CODE
FHAG0R043 s\
PR
PART.NO

I L

\

I

|
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Package Dimension:

b1

TO-247
i o1 M1
1 st
5 | |~ —7 g
ol — /Exﬁ?x \
LIJL - L Vo i /
SRR
E3/ NEL
M
SEINHBIE
b2
™
]
f ! 1 \f i il
b L

\

brik JF (mm)
A 5.000.20
Al 2410.15
b 1.2x0.10
bl 3.10x0.10
b2 2.10x0.10
c 0.600.10
cl 2.00x0.15
D 15.80*0.20
El 3.600.15
E2 3.70x0.15
E3 7.190.15
L 40.92 1+0.25
L1 24.95+0.15
L2 21.0010.20
L3 19.92+0.20
L4 4.10£0.15
e 5.4410.15
H 6:150.15
h 2.50x0.15
K 16.451+0.20
M1 14.000.20
M2 13.30£0.20

Ver-1.0



