) B

N VB R5R R 7 N e A
N-CHANNEL MOSFET
FHP13N50C/FHF13N50C

FZESH MAIN CHARACTERISTICS

ID 13A
VDSS 500V
Rdson-typ ( @Vgs=10V) 0.4Q
Qg-typ 40nC

FBi& APPLICATIONS

AT 5% FLR High efficiency switch mode
power supplies

T AR FL Y Power management for
inverter systems

HL LR A Electronic ballast

FRHET Package

FZ Y FEATURES

{0 N Low gate charge
fik Crss (Jt{E 11pF) Low Crss (typical 11pF )
TF R LR Fast switching

100% %8 5 25 A 3, 100% avalanche tested

EPL dvidt B8 Improved dv/dt capability

RoHS 7=/

ROHS product

IR Equivalent Circuit

D
o 4 & 4 <
y o ol
, S | |
\ * /
GO—~<\ | /
AL TO-220 GDS TO-220F
xR ATEM ABSOLUTE RATINGS (Tc=25°C)
Bl s
Parameter Symbol Unit
FHP13N50C FHF13N50C
B o e — Y L0 L Vos 500 v
Drain-Source Voltage
Ip (Tc=25C) 13 A
FEBCR P Ip (Tc=1007C) 8.3 A
Drain Current -continuous * '
SN CUEL &N D) ou 52 A
Drain Current — pulse (note 1)
£ e M R
Gate-Source Voltage Ves +30 v
Bk S pigEE GE 2)
Single Pulsed Avalanche Energy (note 2) EAs 840 mJ
TH R GE D
Avalanche Current (note 1) AR 13 A
BHIFRERE F 1D
Repetitive Avalanche Current (note 1) AR 8 mJ
TR R IR E KR AR AR (U 3)
. . V.
Peak Diode Recovery dv/dt (note 3) dv/dt >0 Ins
=25° 150 60 w
Power Dissipation -Derate above 25C 1.2 0.48 w/C
el AT i L Ty, TsTG 150, -55to 150 C
Operating and Storage Temperature Range ’ ’
31 Lol A7 el iy 200 @
Maximum Lead Temperature for Soldering Purposes

B FEL IR ey 4 i BIR 7

*Drain current limited by maximum junction temperature
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EB$F% ELECTRICAL CHARACTERISTICS

s
Parameter

=]

s
Symbol

A%

Tests conditions

SN
Min

TN

Max

BT
Units

FAHE Off =Characteristics

Js—F i % & Drain-Source
\oltage

BVDss

ID=250pA, VGes=0V

500

7 5 LR IR FERFE Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.6

VvI'C

FMHE T I A R
Zero Gate Voltage Drain
Current

IDSSs

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

MA

Vps=400V, Tc=125C

100

MA

AP A s HEL UL

Gate-body leakage current

IGSS (FIR)

Vbs=0V, VGs =+30V

+100

nA

WAREHME On-Characteristics

BRI HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

A FIEEE
Static Drain-Source
On-Resistance

RDs(oON)

VGs =10V, ID=6.5A

0.4

0.5

EmES
Forward Transconductance

ofs

Vps = 15V, Ip=6.5A (note 4)

13

A Dynamic Characteristics

PG E
Input capacitance

Ciss

i H HEL A
Output capacitance

Coss

S T e FL 2

Reverse transfer capacitance

Crss

1957

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

195

11

pF

Jo%%5: Switching Characteristics

FEIR B[]
Turn-On delay time

td(on)

T ]

Turn-On rise time

tr

FEFR B[]
Turn-Off delay time

td(off)

N FET ]
Turn-Off Fall time

tf

VDs=250V,
ID=13A,
RG=6.1Q
VGs =10V
(note 4, 5)

28

ns

21

ns

62

ns

32

ns

AR Ho A L
Total Gate Charge

Qg

Al — YR R g

Gate-Source charge

Qgs

A — I LT

Gate-Drain charge

Qgd

Vbs =400V ,
ID=13A,
VGs =10V

(note 4, 5)

40

nC

9.2

nC

14

nC

I — IR B R R ORBIUE(E

Drain-Source Diode Characteristics and Maximum

Ratings

1E 7] e KO 4L HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

13

1E [A) 5 R Bk LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

52

NAEPEN
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, I1s=13A

15

S R R I 1]

Reverse recovery time

trr

5 160 ¢ 5 i

Reverse recovery charge

Qrr

Ves=0V, I1s=13A ,dIr/dt=100A/us
(note 4)

555

ns

4.5

uC
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FASFME THERMAL CHARACTERISTIC

A AW AN
SH G FHP13N50C FHF13N50C $4¥
Parameter Symbol Unit
45 28 7 I #H : .
Thermal Resistance, Junction to Case Rth(-c) 0.83 2.08 CIwW
2 B 1E B 34 )
£ FIA B AL Rth(j-A) 62.5 62.5 CIW

Thermal Resistance, Junction to Ambient

PR |
;R 5 FE 4 TR R

1

2: L=10mH, IAS=13A, VDD=50V, RG=25 Q,#t#f451E TI=25C
3: ISD <13A,di/dt <100A/us,VDD<BVbss, 2 i44% & TI=25C
4
5

¢ ket koo B2 <300us, 7S <2 %
c AR TARRE LR

Notes:

: Pulse width limited by maximum junction temperature
L=10mH, IAS=13A, VDD=50V, RG=25 Q ,Start TJ=25;

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

1
2
3: Isp <13A,di/dt <100A/ps,VDp<BVDSs, Starting Ti=25C
4
5
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FritHLk

(ELECTRICAL CHARACTERISTICS (curves))

100 : 160
S
‘\ ) »* a ™ ;.L;
~ .. {. \ g
£10 o N - 12
= - =
< =z s = 100us 2
- -* e 3
= o “ [
2 as N\ N = \
= o N ™ o
O 1 jms \\‘ % ims b 2 80 N\
k-, — e A 5
= N B B 03 Y N — — i S Oms = \ )
o OPERATION IN THIS AREA DC 2
_ MAY BE LIMITED BY Rosony 11T - -
i 1 b T=MAX RATED 2 40 N
Tc=25 0 Single Pulse \
0.01 0
1 10 100 1000 0 25 50 75 100 125 150
Vds ., Dramn-to-Source Voltage . Volts TC . Case Tenperatwe , C
Figure | Maximum Forward Bias Safe Operating Area Figure 2 Maximum Power Dissipation vs Case Temperature
20.5 32 .
250us Pluse Test
Te=2581(
a /
< g =
= 13 — 5
2 =
& ~— 3 16
= o
= \ =
=) \ :
5 &
= N
0 0
0 25 50 75 100 125 150 0 5 10 15 20 25
‘ _ IC.C e Temp PRATOIe. C Vds , Drain-to-Source Voltage . Volts
Figure 3 Maximum Continuous Drain Current vs Case Temperature Figure 4 Typical Output Characteristics
1
0.1
0.01 n

p oA |

- 11|<- |
'O—lz——' Ll

Zg,c, Thermal Response[ T /W]

' Notes:
1.Duty Cycle, D=t1/t2
2. Ty = Pom ™ Rayct T

0.0001 T t y : ' :
0.000001 0.00001 0.0001 0.001 0.01 0.1 1

T, Rectangular Pulse Duration [sec]

Figure 5 Maximum Effective Thermal Impendance . Junction to Case

“Single Pulse
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Id , Drain Current , Amps

Rds(on), Drain to Source ON

f=

Ves(th), Threshold Voltage, Nomalized

250us Pulse Test
L V=20V
24 F
12 +25°C /_
asc /
0 =/
2 - 6 8 10
Vs . Gate to Source Voltage . Volts
Figure 6 Tyvpical Transfer Charactenistics
0.8 [
PULSE DURATION =10 s
DUTY CYCLE=0.5%MAX
Te=25 C
0.7
w
= Ves=10V
=
8 06 /
5
R%
@
k]
5k o /
0 6 12 I8 24
Id . Drain Current , Amps
Figure 8 Typical Drain to Source ON Resistance
vs Drain Current
115
N
11 \‘
1.05
1
0.95
09
0.85 \\
0.8 N\
\\
0.75
0.7 N\
0.65
75 50 -2 0 25 50 75 100 125 150 175
Th. Junction tenmwerature . C
Figure 10 Typical Theshold Voltage vs Junction Temperature

Rds(on), Drain to Source ON Resistance.

[
[o))

—
~J

-/
/

7\5
i

+150C

250 —

Isd, Reverse Drain Current , Amps

0.2 0.4 0.6 0.8

Vsd , Source - Drain Voltage . Volts

1

Figure 7 Typical Body Diode Transfer Characteristics

A

/

tJ
i

| | l

PULSE DURATION=104s
— DUTY CYCLE=0.5%MAX
VGS=10V ID=7.5A

1o
N

/

4

L]

1.75

Nomalized
—_—
o

!Jl

—

0 50

T). Junction temperature . C

100

Figure 9 Typical Dnan to Source on Resistance
vs Junction Temperature

L.15

//

1.05

=T

VGS=0V ]
ID=250u A

o
2

Bvdss.Drain to Source
Breakdown Voltage, Normalized

30 -5 20 45 70 95 120 145 170

T). Junction temperature , C
11

Figure Typical Breakdown Voltage vs Junction Temperature
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10000

Capacitance|pF]

12
Ciss = ’ ‘
\ ; 10 VDS=400V
1000 :';J Ip=13A
¢ = g Vi
0SS o2
Crss\'\ 3 / /
)
100 s 6
7 A
24 L
10 V=0V, E=IMHz T—— V 7
Ciss=Cgs+Cad 22 /
Coss=Cds~Cad -~
Crss=Cead
1+ - 1 - 0
0.1 1 10 100 0 10 20 30 40 50

. g . Total Gate Charge . nC
Vds,Drain to Source Voltage[V] Qg Lotal Gate Charge:; 1

Figure 12 Typical Capacitance vs Drain to Source Voltage Figure 13 Typical Gate Charge vs Gate to Source Voltage

Fig 14. Gate Charge Test Circuit & Waveform

Vv
|_T> Same Type e
sk [\ asput —Q ———
12V .- T 200n :f e 10V
) i V = VDS |
GS -— Qgs_’?‘— Qg —*
'—
%)
3 DUT
3mA I l
o
Charge
Fig 15. Resistive Switching Test Circuit & Waveforms
Vos o—-—J\RAL/\,._o Vos ™55 = =
Voo
Rs (\ (0.5 rated Vpe)
— ()
=2 -
1ov L
e
O O tn — ™ R A
Fig 16. Unclamped Inductive Switching Test Circuit & Waveforms
L 1 BVpss
Vps © e YN o) Eas= 5 L las?
BVpss -~ Voo
| Voo BVoss
. las =
/'/ \
RG > '.Il
o A : I 9), P l".'|
P \
&
1ov [ DUT Voo 2 l|"a Vos (1)
e \
(o O |< Iy >| Time
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Fig 17. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
$—0 +
r y
?  Vos
O —
o
s o
L
Driver
R f
“ X ) Same Type
%) o W Voo
.|—|.|'|. Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
O
v D= Gate Pulse Width T
GS = .
Gate Pulse Period
( Driver ) ate Pulse Perio 1fv

lgy , Body Diode Forward Current

( D|JT ) / \ qudt

Body Diode Reverse Current

Vos
(DUT) Body Diode Recovery dv/dt
\ Vi Voo
Body Diode

Forward Voltage Drop
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Efid Marking:

KITLOGO

O H

FEIHONG LOGO \\\\\\\\
F‘En%ﬁﬁ% /

PRODUCT CODE

/

KITLOGO

FEIHONG LOGO -,.
\\\\\\\ - =
~ /

P _— |

PRODUCT CODE

> C

- f KXXXXX €

O

T

Y (D
~ I
I :

Ilf_‘\l \\\- _-/ f_-‘l

1> C

FHF13N50 <~

|

AP AR
ASSEMMBLY
LOT CODE

PR
PART.NO

IR A
ASSEMMBLY
LOT CODE

P
PART.NO
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AVIINE

Package Dimension:

TO-220

DIM

MILLIMETERS

10. 00£0. 30

8.00x0. 30

5.00x0. 30

13.20%0. 40

4.50%0. 20

1.30£0. 20

.80%0. 20

.00=x0. 30

A s
AR | -
! - =
0 el T ]
| D
nE /<3X I
1T ! _
t k =
S
!
! | ]
V4 P
N T
M‘
D
VY 1 H VERRVARRY
NN e
.

0
3.60x0. 20
3
6

.60x0. 40

0.50%0. 20

28.88+0. 50

3.00=%0. 30

1.30=%0. 30

Typical 2.54

2.40=%0. 40

9.20%0. 40

0.25=%0. 15

0.25=%0. 15

(el s T L2 0NN F-=> R e o B <R I = A = ol e B e I N es B R -

2.80%0. 30

DIA

% 1.50+0. 10
7 0. 50 MAX

(Units:

mm)
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Package Dimension:

TO-220F
|- &I f—
Al - _FI
) 1 | I 7 |
u . i
" @ KB,O .
A 18 & "
Jed | T || =
P E_?_L
|
|
1 & I B |
|
;r - E4
D1 _ |
DA
|
v, L 1 0 R
D‘U| DR
A3
- "
| "i

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 )

10
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by FeiHong manufacturer:

Other Similar products are found below :
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