) B N 940380 SR 2 o A
N-CHANNEL MOSFET

FHF18NS0A
FESH MAIN CHARACTERISTICS FEmE FEATURES
ID 18A (R Ay Low gate charge
VDSS S00V fik Crss (JLBI{E 23pF) Low Crss (typical 23pF )
Qg-typ 58nC 100%% it 55 A Wl ik 100% avalanche tested
) =Pl dvidt B8 Improved dv/dt capability
FHi& APPLICATIONS ROHS 7 i ROHS product
B AT 5% B R High efficiency switch mode
power supplies
AR HR Power management for
inverter systems
ML Electronic ballast
LR, Package ZHWHEE Equivalent Circuit
D
iy TN
! * )
TO-220F co—x 31/
GDS FHF &% —
. S
R AIE(E ABSOLUTE RATINGS (Tc=25°C)
HE o
Iﬁ H fq‘% Value $‘4TL
Parameter Symbol Unit
FHF18N50A

I=Rr=uY . Nray
Bilm//%w TEAR B VDS 500 v
Drain-Source Voltage

Ip (Tc=25°C) 18 A
R i
EHR R Ib (Tc=100C) 14 A
Drain Current -continuous *
SN UL N L) om 79 A
Drain Current — pulse (note 1)
I e MR PR
Gate-Source Voltage ves +30 v
Bk S i ReE GF 2)
Single Pulsed Avalanche Energy (note 2) Eas 950 mJ
THBER F D
Avalanche Current (note 1) IAR 18 A
HEEEHEE GF D EAR 37 ]
Repetitive Avalanche Current (note 1) '
TRE R R SR R AR AR (T 3)

Peak Diode Recovery dv/dt (note 3) dvidt 4.5 Vins
FEB T Po (TC=25C) 37 W
Power Dissipation -Derate above 25C 0.29 w/C
B3¢ 1o 45 T S AR o
Operating and Storage Temperature Range T3, Tste 150, —551t0 150 ¢
51 Lo A B iy 200 OC
Maximum Lead Temperature for Soldering Purposes

R PR FEL A E e e 2 U PR A

*Drain current limited by maximum junction temperature
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EB4%1 ELECTRICAL CHARACTERISTICS

i H
Parameter

=)

™=
Symbol

MRS

Tests conditions

/)N
Min

=N
Max

-<Riv
Units

A& Off =Characteristics

JR—IRd % L Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

500

o 77 HLUR IR JERFE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.5

VI'C

FEM TS e AR U LA
Zero Gate Voltage Drain
Current

IDSs

VDs=500V,VGs=0V, Tc=25C

MA

VDs=400V, Tc=125C

100

MA

ARG 1A s FEL A

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+30V

+100

nA

HASE On-Characteristics

BRI HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS, ID=250pA

2.0

4.0

A S H R
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, ID=9A

0.31

0.37

EmiES
Forward Transconductance

ofs

Vps = 15V, Ip=9A (note 4)

10

FEFFE Dynamic Characteristics

PG R
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

S T A L

Reverse transfer capacitance

Crss

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

3300

290

16

pF

JFoE: Switching Characteristics

SEIR B} [A]
Turn-On delay time

td(on)

ETi 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

T FEE TA]
Turn-Off Fall time

tf

VbDs=250V,
ID=18A,
Rc=250Q

VGs =10V

(note 4, 5)

80

ns

80

ns

45

ns

60

ns

LRSSy
Total Gate Charge

Qg

Al — R L AT

Gate-Source charge

Qgs

Al — I FEL A

Gate-Drain charge

Qgd

Vbps =400V ,
ID=18A,
VGs =10V

(note 4, 5)

58

nC

16

nC

17

nC

I — IR AR R mORHIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E [A) e R 252 FL L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

18

1E [A] e Rk LY

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

72

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

VsD

Ves=0V, Is=18A

1.4

S TR PR R I TR)

Reverse recovery time

trr

S R FL e

Reverse recovery charge

Qrr

VGs=0V, Is=18A ,dIr/dt=100A/us

(note 4)

375

ns

4.2
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4% THERMAL CHARACTERISTIC

o (e P
FHF18N50A :
Parameter Symbol Unit
2k BB S A _ D
Thermal Resistance, Junction to Case Rth(j-c) 3.4 C/\W
ZE BN AT [r] 3 .
S5 RN FATH RING-A) e .

Thermal Resistance, Junction to Ambient

PR N
;B 5 L 7 4 R R

1

2: L=5.3mH, IAS=18A, VDD=50V, RG=25 Q itfh451E TJ=25C
3: ISD <18A,di/dt <200A/us,VDD<BVbss,{ti5 4% 7 TI=25C
4
5

keIt kb B <300us, S <2 %
: FEARE TARRE TR

Notes:

: Pulse width limited by maximum junction temperature
L=5.3mH, IAS=18A, VDD=50V, RG=25 Q ,Start TJ=25C;

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

1
2
3: Isb <18A,di/dt <200A/us,Vbp<BVDss, Starting Ti=25C
4
5

Ver-1.0




Frit

(ELECTRICAL CHARACTERISTICS (curves))
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[ | i | |
B ' IR '
i i 1. 300us Puse Test |
' | i ZTC:ZS“C ;
1 i1 i il i i
10° 10'
: V. Vot
V., Drain-Source Voltage [V] = Gate-Source Voltage [V]
Figure 1. On Region Characteristics Figure 2. Transfer Characteristics
06 ; | -
| |
8 o.s-._,____:F__T‘_____—b__.__— < ‘
S | V=10V ¥ =
2 04 ' Ty / é 1!
.8 n I -~ 3 ;
= | | 1)/,( c 10}
26 o — B
. 1 \ S =
@ N V=20 E [ .
(§ 02 —1 -1~ g ]
S o1 | 1 . St
: : *Nohe 7, =25C 2 300us Puise Test
00 5 R 1 A 1 A 3 j A l 5 1 i i l A ‘ i
0 8 16 2 2 40 48 55 00 02 04 08 08 1.0 12 14
|.,, Drain Current [A] V,» Source-Drain Voltage [V]

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

Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage

] T e 1 TG, G, = a |
m Wul T N‘:) TN — F SRS S S C_:C‘ * C“ d |
T 1+ ille =¢c ,
4000 bl LT L . 10 |
l' | [ C i | i 8) L i
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o N [ | = ]
2 nof B0 - ¥ 1 N TN O R i M s | ,
0 | FEIN { | | 8 '
% 2500 | :::<c M. 8 :
-g 2000 |- LLL 1R el : * /
| | 1N\ i) [0} |
1 Note | 1 -—
8 1500 L~d: _: i :E ............ 2 :_;\\ ! sod Vr: =0Vt 8 4 '
+000 SNER LL TS 21=1M - |
R L LI Al Sl B |
T 2 ) T T RN > 2 |
m FR—— .1 PR r.r 11 ,-l do.. C“ NN 1 - ! | «Note - %= 18A
1 i T | S| T | !
O i -1 i i L i 0 " 1 " i L " 1 i
10" 10° 10' 0 10 20 30 40 50 80
Ve Drain-Source Voltage [V] Q,, Total Gate Charge [nC]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
— ' s 18 T T
K | Operationin This Area | | ! | 1= ! |
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§ SSeccme——ces - | | P
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B~ 1 e " I |
10"k Notes _ = = |
1T.=25%T =1 ———1 1 3 i
2T,=150°C | | X
3. Single Pulse |
10- 1 41 % 2 a3 1 43 3 %883 0 A A A L " 4
10° 10' 10° % 50 75 100 125 150
V.., Drain-Source Voltage [V] T,, Case Temperature [°C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
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Figure 11. Transient Thermal Response Curve
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Fig 12. Gate Charge Test Circuit & Waveform

VGS

¢
1
5

Same Type

as DUT -~ Q,

10V

S a4
Ves = -~ Qgs—>1<— Qqq

El) DUT

I
T
o
Charge
Fig 13. Resistive Switching Test Circuit & Waveforms
R
Vps © AN o
Voo
Ra — (0.5 rated Vpg)
)
1ov L SR |
_.tomﬂ;‘—’
o O e
Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
L 1 BVbss
Eas= = Ly lis?
Vps © N—> W2 BVoes 5 Von
| Vo BVpss |
0 las | A
Rs | It~ al
t).
s 9
1ov [ L DUT Voo ! / / Vps (t)
Pad
(o o) | ty ] Time
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Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
p—0 +
'_\
:ﬂ!) Vos
O —
0
s o
o
L
Driver
x Same Type
% our F Voo
ﬂ.ﬂ. Ves + dv/dt controlled by R
* |5 controlled by pulse period
o
v __Gate Pulse Width )
( Dritir ) ~ Gate Pulse Period 1 fv

I . Body Diode Forward Current

s
(DUT) / \ di/dt
|le v

Body Diode Reverse Current

Vbs
(DUT) Body Diode Recovery dv/dt
Vi Voo
T
Body Diode

Forward Voltage Drop
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EPid Marking:

KATLOGO

FEIHONG LOGO \

RGN
PRODUCT CODE

E_:I ( F_\\‘. r‘/:_}
SN
- L

/

™S £>

1 xoooox €

—. -

7 A X<

FHF18N50<—-

|

\

P AR
ASSEMMBLY
LOT CODE

=A
GRANDING CODE

N

PART.NO
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Package Dimension:

TO-220F
|- ’ﬁl —
Al - _FI
) 1 | I 7 |1 |
U . i
" @ fifo o
A 18 & "
{ B ™
T eof |
|
|
1 & I B |
|
Sr - E 4
D1 _ |
D
|
v v 1 0 3
D‘U| R
A3
- "
| 7

DIM MILLIMETERS
A 10. 16 0. 30
Al 7.00+0.20
A2 3.12x0. 20
A3 9. 70+0. 30
B 15.90+0. 30
Bl 15.60=0. 50
B2 4. 70+0.30
B3 6. 70=0. 30
C 3.3010. 25
Cl 3.256=0. 30
C2 28.70%0. 50
D Tvpical 2. 54
D1 1. 47 (MAX)
D2 0.80=0.20
E 2.55T0.25
El 0. 70+0. 25
E2 1.0X45°
E3 0.50+=0.20
E4 2.75=0.30

( Unit:mm)
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