) B
A 7<1T
FeiHong

N 4B 3 5 2 37 L AR A

N-CHANNEL MOSFET

FHA30N60W

FESH MAIN CHARACTERISTICS

ID 25A
VDSS 600 V
Rdson-typ ( @Vgs=10V) 220 mQ
Qg-typ 91nC

FHi& APPLICATIONS

=45 FEATURES

A B8 AL i

Low gate charge

i Crss (744 20pF)

Low Crss (typical 20pF )

TFRIE PR

Fast switching

100%28 5 =5 o il X

100% avalanche tested

100% 21 #4FH I X

100% DVDS tested

100%%¢ it Rg Wik

100% Rg tested

mPL dv/dt f#E Improved dv/dt capability

1A H A Power management for RoHS 7 i RoHS product

inverter systems

IhERI K Switch mode power supply
DhZ RO OE Power factor correct

HL LX) Motor drive

H#EE X Package FWHEEE Equivalent Circuit
” D
G
TO-3PN
FHA series S
3R AEEE ABSOLUTE RATINGS (Te=25°C)
HE
E! pas= Value BT
Parameter Symbol Unit
FHA30N60W

I=Rr=uY v Nray
Eim_/)ﬁm W B VDS 600 Vv
Drain-Source Voltage
SR R Ip (Tc=25C) 25 A
Drain Current -continuous * Ip (Tc=1007C) 15.8 A
S PN UREL N LI D)

Drain Current — pulse (note 1) Ioum 100 A
F e M P

Gate-Source Voltage ves 30 v
Rk S e E GE 2)

Single Pulsed Avalanche Energy (note 2) Eas 1280 mJ
THBR FE 1D

Avalanche Current (note 1) AR 16 A
HETHRE G D

Repetitive Avalanche Current (note 1) EAR 20 mJ
THE IR IR e KRR R (T 3)

Peak Diode Recovery dv/dt (note 3) dv/dt 50 Vins
FEThX Po (TC=25C) 420 W
Power Dissipation -Derate above 25C 3.36 w/C
e o 5 1 S A7 L P . o
Operating and Storage Temperature Range ), Tste 55~+150 C
G b PRI - 300 o
Maximum Lead Temperature for Soldering Purposes

* 5 B FEL IR o ey U PR A

*Drain current limited by maximum junction temperature

1 Ver-1.0



%514 ELECTRICAL CHARACTERISTICS

T H
Parameter

=)

™=
Symbol

MRS
Tests conditions

/)N
Min

TN

Max

<R iv
Units

F&EE Off —Characteristics

e — I R

Drain-Source Voltage

BVbDss

ID=250pA, Ves=0V

600

5 o T B
Breakdown Voltage
Temperature Coefficient

ABVDsSsS/ATJ

ID=250uA, referenced to 25C

0.06

V/I'C

T T IR AR IR HL
Zero Gate Voltage Drain
Current

IDSS

VDs=600V,VGs=0V, Tc=25C

10

VDs=480V, Tc=125C

100

MA

MR A< s HEL A

Gate-body leakage current

IGSS (FIR)

Vps=0V, Vs =30V

+100

nA

WA On-Characteristics

ETRIEEENAN
Gate Threshold Voltage

VGS(th)

Vbps = VGS , ID=250pA

2.0

4.0

A FIE R
Static Drain-Source
On-Resistance

RDs(ON)

Vaes =10V, ID=12.5A

220

280

mQ

1E A S
Forward Transconductance

gfs

Vps = 15V, Ip=12.5A (note 4)

20

A% Dynamic Characteristics

Al HLBEL

Gate Resistance

Rg

f=1.0MHz,Vbs OPEN

1.1

PN R
Input capacitance

Ciss

o H R

Output capacitance

Coss

2 [ A g L 2R
Reverse transfer
capacitance

Crss

VDs=25V,
VaGs =0V,
f=1.0MHz

4970

399

20

pF

JFo=45tE: Switching Characteristics

SEIR I [H]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR I [H]
Turn-Off delay time

td(off)

T B ]
Turn-Off Fall time

tf

Vbps=300V,
ID=25A,
Re=20Q

VGs =10V

(note 4, 5)

42

ns

81

ns

113

ns

85

ns

LRSSy
Total Gate Charge

A — 952 R Aoy

Gate-Source charge

A — s FL Aoy

Gate-Drain charge

VVDs =480V ,
ID=25A,
VGs =10V

(note 4, 5)

91

nC

22

nC

58

nC

TR — IR ARSI K i K #iE {H Drain-Source Diode Characteristics and Maximum Ratings

1E 1A e K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

25

1E 7] f¢ KRk F
Maximum Pulsed
Drain-Source Diode
Forward Current

Ism

100

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

Vsb

VaGs=0V, Is=25A

1.3

S e 1A S T8

Reverse recovery time

trr

e AR FL e

Reverse recovery charge

Qrr

VGes=0V, I1s=25A ,dIF/dt=100A/us

(note 4)

565

ns

7627

nC

Ver-1.0




#4551 THERMAL CHARACTERISTIC

H s
Parameter Symbol

S ONIE|

Max

HAA
Unit

PR _
Thermal Resistance, Junction to Case Rth(j-c)

0.29

TIW

45 BA B FH

Thermal Resistance, Junction to Ambient Rth(j-A)

40

TIW

HRE:

ok 5 FEE e v 43 ik PR 1)

L=10mH, Ias=16A, Vbbp=50V, Rc=25 Q,fLif45iE Tu=25C
Isb <25A,di/dt <200A/us,VDD<BvDSS, {21545 iR Ty=25C
ks kb SE 2 <300us, 5 Hi<2%

FARS TARRE R

A~ WON -

Notes:

Pulse width limited by maximum junction temperature
L=10mH, Ias=16A, Vbp=50V, RG=25 Q,Starting Ty=25C
Isb <25A,di/dt <200A/us,VDD<BVDss, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

a s~ WON =

Ver-1.0




FritEhek

(ELECTRICAL CHARACTERISTICS (curves))

Figure 1 Safe Operating Area

Figure 2 Power Dissipation

0.1

100 = 3 10, 450
= ~~
= SEEYEA] 100ps pall ey
L1 Witk I
10 . % g 350
o e = f
q "‘ . 10m5 i .E 3{]0 == . ".E.. .......................................... |
= L4 ™. T ko]
2 oM [N 2 250 :
3 1 pd {
o —— F =] |
= —— Dperatit}n in This Area 'g e | | | ST PR .!. ............. S—
E [ is Limited by Rpsgq)
3 & 150 . N
LA = 100 (- U - - NG
— SINGLE PULSE i \
[ Tg=25C 50 {
| T,=150C | \
0.01 L1 0 L ' " '
1 10 100 1000 0 25 50 75 100 125 150
Vps,Drain-to-Source Voltage,V T¢,Case Temperature,'C
Figure 3 Max Thermal Impendance Figure 4 Typical Output Characteristics
% 65
(Y1 ) PE—— | SRR g

55 [~ 250ps PULSE TEST

50 —Tc=25¢C

s " 45 |-
2 £ 7
g £ 35 /L
g 0.01 4 5 ft'cs=s sv } ,,,,,,,
€ i — 1 AN N N———
s Loscav]
£ 5 25 fras=sv }
£ 22 Z
1001 - 15 /
............................... e e
! 10 4 fgsas.sv J
otes
e, D= 5
Loy crae o — ]
o0.0009 +—LLUUL | LU | TTUIRE TTTTOGY | Lol Coiioy 1 i
0.000001 0.00001 0.0001 0.001  0.01 0.1 1 10 0 10 20
T, Rectangular Pulse Duration [sec] Vps,Drain-to-Source VoItage,V
Figure 5 Typical Transfer Characteristics Figure 6 Typical Draln_tn Source ON Resistance
vs Drain Current
Lal: : 024 .
T } i H i { }
_— i ‘ i ‘ | { { i
7 =023 : - - : '
7—’ 8 bulseDTEST | | "~
8022 [—T=-257C '
/ / ¥ | | .-"“'If
10 s N N N O P N O O
i = 202 [ttt
< I f = | =t |
< I C po2 | i
S {- 150°C g = I
: 11 3019 | Vas=10v
= 25,':! PULSED TEST W =
=] VDS = 20V | {
S 1 4 — _‘20.13 s | T .
I — E
: L1 4+ B 4 B 1 |
I 017 : 5
x !
ef 0.16
0 | 0.15 | i i | |
2 4 [ 8 10 12 0 2 4 6 65 10121416 18 20 22 24 26 28 30 32
Vgs,Gate-to-Source Voltage,V Io,Drain Current,A
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Figure 7 Typical Drian to Source on Resistance
vs Junction Temperature

Figure 8 Typical Theshold Voltage vs Junction

3 ——
25 |—i-PULSED TEST i Jcules,
@ | Vas =10V i !
= | Ip=125A |
2 | | |
?‘E 2 R e B b i 3 I DU —
N2 !
5 =
E =
53 15
20
39 |
£ 2 !
E |
B | :
(=] H | ;
0.5 : : .
0 I T N N N N N |

-100 -50 0 50 100 150 200

T, Junction Temperature('C)

Temperature
12 - T T T ‘
\ Vas = Vps
11 A\ Ip = 250pA
= 3 i \ |
is N
£ s I N\ |
c2 09 f ! i
g0 | i
s | i
S 08 , \ 1
07 i i i
06 | ! \ |

-100 50 0 50 100 150 200

T, Junction Temperature(T)

Figure 9 Typical Breakdown Voltage vs Junction

Figure 10 Typical Theshold Voltage vs Junction

Temperature Temperature
12 — 1] 10000 e e
e 115 Cies M
8 { I 1000 ——=
:ﬂ- E / : : - 1
SE 11 e Lo e
23 i L
-] o | (=1
£3 3 48 g 100 \ Con
ER g
5@ 195 ; ; £
2o i | | S
3L - 2 10 ===
£8 1 u f= 1MHz Cres
g Ciss = CgstCyy
5 1 Coss = Cys*Cpy
= 095 | : 7 ettt .:. ..... Crs = Cnd
0.9 | | | 0.1
100 50 0 50 00 150 200 0 20 40 60 80 100

TyJunction Temperature('C)

Vpe,Drain-to-Source Voltage,V

Figure 11 Typical Breakdown Voltage vs
Junction Temperature

10 y .

V.;:g _ 480V | .a/ /
Vs =300V | 4
N

I /4

Vs Gate-to-Source Voltage,V

2 // i i
. I = 25A ——
" i i i
0 20 40 [311] a0 100

Qg,Total Gate Charge,nC
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Test Circuit and Waveform

Figure 12 Gate Charge Test Circuit

Figure 13 Gate Charge Waveforms

TmA

Miller
Region

Vag(mH) s

Figure 14 Resistive Switching Test Circuit

Figure 15 Resistive Switching Waveforms

Vbs
90%)
10%
Ves
- fﬂtan]
- fyn »=

Figure 16 Diode Reverse Recovery Test Circuit

Figure 17 Diode Reverse Recovery Waveform

dvdradl. ¢ 1\\, Current
}l‘ Pump
DUT . .=._ Voo
[ [1e
1=/
L
Ip

di/dt = 100A/us
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Figure 18 Unclamped Inductive Switching Test Circuit

Figure 19 Unclamped Inductive Switching Waveform

o4

1 A =

Series Switch
(MOSFET)

Commutating
Diode

EVDSS
AS —
P R
Fd “
# L]
a‘ ‘\
’ .
# .
I \
¢ %
Voo J/ \
Py L)
r‘ ‘\
» '
0 isssssess - -— 1*\‘! o
VGS - Ip =
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EPi@ Marking:

K4 LOGO

FEIHONG LOGO \

7 ARG
PRODUCT CODE

\.

PR PR IRAR RS

d’ XXX ,J ASSEMMBLY

1H43 LOT CODE
FHASDNBD

,U‘J

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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