| B ik A B AR B S S T VAR L N

A 7<u Super Junction Power MOSFET
FeiHong FHA65R041AF
FESH MAIN CHARACTERISTICS o' FEATURES
1D 78 A G R ) Low gate charge
VDSS 650 V ik Crss (#74/H 8.0 pF) | Low Crss (typical 8.0 pF)
Rdson-typ ( @Vgs=10V) 35 mQ . Low drain-source On
Qg-typ 161 nC fIG 3 Py resistance
JF R LR Fast switching
FHi& APPLICATIONS 100% 23 =5 i M 100% avalanche tested
100% 22 358 FPH I 100% DVDS tested
- — - 100%%3F Rg Wik 100% Rg tested
o NN High efficiency switch mode ——
R ST R HLR po%ver supplie); EPL dv/idt BEH Improved dv/dt capability
Tl L Industrial power supplies N EIRIKE Ultra fast body diode
LLC Wi/ 4y HEL B LLC half-bridge/full bridge 74 ROHS Fr#EAH L | RoHS compliant device
RS IE S EV Charger TG X 3K and Halogen-free device
GRS 2% A Telecom / Server power = e Multi-Epi process SJ-FET
= 2 PIRIMELZ technology
F&EH 3\ Package WA Equivalent Circuit
D
G
\ \ M TO-247
NG DS FHA series S
B ATIEIE ABSOLUTE RATINGS (Tc=25°C)
Al o
JUH (el Value A
Parameter Symbol FHAG5R041AF Unit
W%ﬁﬁ*&-‘/)ﬂ&ﬁﬁ%& VDS 650 Vv
Drain-Source Voltage
SRR Ip (Tc=25C) 78 A
Drain Current -continuous * Ip (Tc=100C) 50 A
Bk R G 1)
Drain Current — pulse (note 1) Iow 312 A
F¢ e D PR
Gate-Source Voltage ves £30 v
Bk S e E QF 2)
Single Pulsed Avalanche Energy (note 2) EAs 1445 mJ
TR GE 1D
Avalanche Current (note 1) AR 17 A
TR R AR S e R HLEARGE AR (T 3D
Peak Diode Recovery dv/dt (note 3) dv/dt 50 Vins
Pop (TC=25T 500 W
Power Dissipation -Derate above 25C 4.0 W/I'C
B3¢ 1o 45 U AR
Operating and Storage Temperature Ty, TsTG 150,-55~+150 T
Range
G e R
Maximum Lead Temperature for Soldering TL 260 C
Purposes

AN FEL AL P e e 2 i R 1

*Drain current limited by maximum junction temperature
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4514 ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel

(iRe]
Symbol

MR Z A
Tests conditions

/N
Min

1SON

Max

AT
Units

XAHE Off —-Characteristics

e — T Lk

Drain-Source Voltage

BVbDss

ID=250pA, Ves=0V

650

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.65

V/I'C

Zero Gate Voltage Drain
Current

IDSS

VDS=650V,VGS=0V, Tc =25C

1.0

MA

VDS=520V,VGS=0V, Tc =125C

18

MA

AP A s FRL U

Gate-body leakage current

IGSS (FIR)

Vps=0V, Vs =+30V

+100

nA

JEAHHE On-Characteristics

I (L HL
Gate Threshold Voltage

VGS(th)

Vbps = VGS , ID=250pA

3.0

5.0

A SIE R
Static Drain-Source
On-Resistance

RDSs(ON)

VaGs =10V, ID=34A

35

41

mQ

A4 Dynamic Characteristics

IEENEN

Gate Resistance

Rg

f=1.0MHz,Vps =OPEN

1.7

NGRS
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

2 ) A i L
Reverse transfer
capacitance

Crss

VDs=200V,
VaGs =0V,
f=1.0MHz

7946

208

pF

8.0

JF%4¥5%: Switching Characteristics

FEIR N [A]
Turn-On delay time

td(on)

T ]

Turn-On rise time

tr

FEIR N [A]
Turn-Off delay time

td(off)

BT
Turn-Off Fall time

tf

VDs=400V,
ID=49.6A,

Rc=1.8Q,

VaGs =13V

(note 4, 5)

42

ns

34

ns

98

ns

24

ns

LRSSy
Total Gate Charge

Qg

Al — 5 FL A

Gate-Source charge

Qgs

Al — I LA

Gate-Drain charge

Qgd

VDs =480V ,
ID=49.6A ,
Vs =10V

(note 4, 5)

161

nC

73

nC

60

nC

I — VR SRR X o K#iE{E Drain-Source Diode Characteristics and Maximum Ratings

1E M e KIE S
Maximum Continuous Drain
-Source Diode Forward
Current

Is

78

1E [A] e Rk B

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

312

1E 7] R P&
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, Is=50A

1.4

S TR I 18]

Reverse recovery time

trr

S R R A FL A

Reverse recovery charge

Qrr

VaGs=0V,
Is=49.6A ,dIF/dt=100A/us (note 4)

148

ns

0.79

uC
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45 THERMAL CHARACTERISTIC

iH e A
Parameter Symbol FHAGSRO41AF Unit
45308 e IH . .
Thermal Resistance, Junction to Case Rth(-c) 0.25 CIW
SE BB A EH . .
Thermal Resistance, Junction to Ambient Rth(-A) 50 CIW
ERE:

1 ke e B o e 4 it B )

2: L=10mH, las=17A, VDpD=50V, Rc=25 Q4515 Ti=25C

3: Isb <78A,di/dt <200A/us,VDD<BvVDss,f2if 4G T1=25C

4 Jkprdlat: kb2 <300ps, fi 7 b2 %

5: FAL TR IR

Notes:

bbb

Pulse width limited by maximum junction temperature
L=10mH, las=17A, VDD=50V, RG =25 Q,Starting TJ=25C
Isb <78A,di/dt <200A/us,VDD<BVDss, Starting TJ=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Characteristics

Bel 1, it ik Pl 2, i itk
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B 7. IS B vs. i EE R

Pl 8. ¥h W IE o) EFE vs. JEIAR RRURL. L
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i 2
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1] 100 200 300 400 500 BOO 0 30 B0 an 120 150 180
TR E - Vis(V) SR - Qg(nC)
B 11, % dE vs. S BRE Bl 12, Tl B vs. R EE F54E
1.2 30
.« S
= “%T 25
=11 #E
0 =2.0
8 &
o)
EIC' 1.0 15
]
aa]
= = 1.0
s =
43 0.9 i
% it iy 0.5 T
= 1. Vgs=0V = 1. Vg =10V
2. lp=250pA = 2. I5=34A
0.8 0.0
-100  -50 0 50 100 150 200 -100  -50 50 100 150 200

g - Ty(°C)

- Tu(*C)

i
B

Ver-1.0



Pl 13, fi ke 4 TR I

B4, FEHEEDEE vs, i fE
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vags
‘ Qg

} M0VE — — — — — — — — — — -
+ Qgd

Charge

Resistive Switching Test Circuit & Waveforms

Vds >
- 90%
Vgs
=
AAAN Y 10%
Vas |1
L —
2
Vds > 1£] E=12Lke 7 - - -~ - BVass
Id 117 |_LI_ Vds
Vas + | o _ ]
Ugg 4 % G.D Udd » | | | I.Ll.l
A= : ' AN
AANY :
DUT
Vas [ Vgs
Diode Recovery Test Circuit & Waveforms
N = at
Vds Q,

DuUT

E} Vas
Vds - ' L Isd e ” I
Isd*{- o~ | " didte 'i,\ R

| + v
"u’g-;ﬂ E} @c Vdd IJE?’M vdd
g TLIL ] e\ J
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EPid Marking:

kAT LOGO

FEIHONG LOGO ~~__|

IR AR
PRODUCT CODE

/

> F xx

> AF

KXXX
DR71

&

AP AR
| ____——  ASSEMMBLY
LOT CODE

FHAB5R041 ¢

|

i

.
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eIy AR

Package Dimension:

b 4 brite | RST(mm)

" = = M|
. - Ll - A 2 004005
| Ee _I_' T z Al | 2414005
1] 1= Iy 1.2+ 0.05

|"|I_| =1
| @{3 U[_z___E. Bl | 3054005
i) ! '~

- ) 3 . h2 205+ 005
k e .60+ 0.05

el 200005
0 |5 80010

HIRSR o [T \Ij el | 3e0t00s

Lt ' [ E2 | 3.70+0.05
- 719005

L | 4002+0.10
LI | 2495+0.10
L2 | 21.00%0.10
I L b . LY | 19824010
L4 | 4104005
@ £.44-4005
——— T 6,15 40,05
I 2,504 0,05
K | 16454010
M1 | 1400010
M2 | 1330010

L3
r
L
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