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N-CHANNEL MOSFET
FHP13N50A/FHF13N50A

FZESH MAIN CHARACTERISTICS

ID 13A

VDSS 500V
Rdson-typ ( @Vgs=10V) 0.34Q
Qg-typ 45nC

FHi& APPLICATIONS

AT R HL YR High efficiency switch mode
power supplies

T AR LR Power management for
inverter systems

ML Electronic ballast

LR, Package

FEEREFY FEATURES

AR AR Fi A Low gate charge
fik Crss (JAU1E 23pF) Low Crss (typical 23pF )
JF R LR Fast switching

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

=Pl dvidt B8 Improved dv/dt capability

RoOHS 7=/

ROHS product

W Equivalent Circuit

D
o 4 £ 4 <
y o ol
, o | |
\ * /
GO—~<\ | /
GDS TO-220 GDS TO-220F
FHP Z3] FHF #51 s
“axt B KFIE{E ABSOLUTE RATINGS (Tc=25°C)
Ha o
Parameter Symbol Unit
FHP13N50A FHF13N50A
St R e — VR LR L Vos 500 v
Drain-Source Voltage
Ip (Tc=25C) 13 A
FEBC P Ip (Tc=1007C) 10 A
Drain Current -continuous *
S PN URELI N L) om - A
Drain Current — pulse (note 1)
e IR P .
Gate-Source Voltage ves +30 v
Bk S i aeE G 2)
. E 11
Single Pulsed Avalanche Energy (note 2) AS 00 mJ
== 55 Nray Vai
ERER GF D
Avalanche Current (note 1) AR 14.8 A
HEEEHEE GF D
Repetitive Avalanche Current (note 1) EAR 8 mJ
TR IR R R AR R (T 3)
Peak Diode Recovery dv/dt (note 3) dv/dt 5.0 Vins
=25° 150 60 w
FE B T 2% Pop (TC=25C)
Power Dissipation -Derate above 25C 1.2 0.48 wW/C
S5t B B Akl L T3, TsTG 150, -55to0 150 T
Operating and Storage Temperature Range ’ ’
5| Ll 17 i o 200 @
Maximum Lead Temperature for Soldering Purposes

R B8 FEL A E e v 2 U PR A

*Drain current limited by maximum junction temperature
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FE4¥ME ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel

5
Symbol

W3 %A
Tests conditions

SN
Min

1S ON

Max

FAAT
Units

Fe&H5E Off —=Characteristics

Js— YR % & Drain-Source
Voltage

BVDss

ID=250pA, Ves=0V

500

7 7 LR iR FERF M Breakdown
Voltage Temperature
Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.54

VI'C

Zero Gate Voltage Drain
Current

IDSS

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

MA

VDs=400V, Tc=125C

100

MA

M A s FRL UL

Gate-body leakage current

IGSS (FIR)

Vbs=0V, Vs =30V

+100

nA

WAREHE On-Characteristics

B HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

FE A S E HRH
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, ID=6.5A

0.34

0.45

EmES
Forward Transconductance

ofs

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

12

A% Dynamic Characteristics

NGRS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S [ P B

Reverse transfer capacitance

Crss

2130

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

210

23

pF

JF %5 Switching Characteristics

FEIR I [H]
Turn-On delay time

td(on)

T ]

Turn-On rise time

tr

FEIR 5 [A]
Turn-Off delay time

td(off)

N F&I1E]
Turn-Off Fall time

tf

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

14

ns

27

ns

45

ns

36

ns

MR AR F A L
Total Gate Charge

Qg

Al — V52 Ry
Gate-Source charge

Qgs

Al — I LT

Gate-Drain charge

Qgd

Vbps =250V,
ID=13A,
VGs =10V

(note 4, 5)

45

nC

10

nC

18

nC

I — I R R S K BUE

Drain-Source Diode Characteristics and Maximum

Ratings

1E W) 5 R 252 FL YL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

13

1E [A) 5 K Bk i LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

52

1E ) R B
Drain-Source Diode Forward
\oltage

VsD

Ves=0V, Is=13A

1.5

S R PRSI 1]

Reverse recovery time

trr

S [ PR HLAT

Reverse recovery charge

Qrr

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

506

ns

4.2

V[®
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#45E THERMAL CHARACTERISTIC

I H ] FRAT
FHP13N50A FHF13N50A )
Parameter Symbol NS0 NS0 Unit
g5 248 SE I H : .
Thermal Resistance, Junction to Case Rth(-c) 0.83 2.08 CwW
V| ‘\iﬁ SE7¢ .
235 B A I Rth(j-A) 62.5 62.5 ‘C/W

Thermal Resistance, Junction to Ambient

PR N
ok 9 3 e B 454 R

: L=6.5mH, IAS=14.8A, VDD=50V, RG=25 Q#4455 TJ=25C

o Mkl Bk gE B2 <300us, 5 A <2 %
: JEAS TAERE LR

Notes:

: Pulse width limited by maximum junction temperature
L=6.5mH, IAS=14.8A, VDD=50V, RG=25 Q ,Start TJ=25C;

1
2
3: ISD <13A,di/dt <100A/us,VDD<BVoss, 44 i TI=25C
4
5

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

1
2
3: Isb £13A,di/dt <100A/ps,Vbb<BVbss, Starting Ti=25C
4
5
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

100 = : 200
———
NN NG
2 10 e TN TN ‘\\‘ £ 160
£ IS == 100 15 =
o . =, ~— L =
5 = Ims = 120
2 e Sq 512
E LAk N DN LI g
: = — ;‘lOms = AN
= Z
= (] |-OPERATION IN THIS AREA =
=MAY BE LIMITED BY Rogay S 40
~T=MAX RATED N
|_Tc=25C Smgle Pulse N\
0.01 e — 0 R
1 10 100 1000 0 25 50 75 100 125 150
Vds.Dram Source Voltage, Volts Te . Case Temperature , C
Figure 1 Maximun Forward Bias Safe ating Area Figure 2 Maximun Power Dissipation vs Case Temperature
g g P P
18 21 -
8 Ves=oV
5 =
13 o _\/ S o= T
7 9 -—3 j
E. E 15 i jk’ =8V _J
< 12 B! -
" \ - =3
= \ 512 Z ]
2 g e E
o “ [ Ves=6V
= \ £9 (Vee=Ty -]—L\"r
e L
8 6 N\ a Vv
\ . 6 L
= =
* 3 H Vas=5V
0 0
0 25 50 75 100 125 150 0 3 10 15 20 23 30 33
Te . Case Temperature ,C Vds . Drain-to-Source Voltage . Volts
Figure 3 Maximum Continuous Drain Current vs Case Temperature Figure 4 Tyvpical Output Characterstics
l 1 1 1 1 !
|
3
N 50%
E
-
2 20%% l
¥ —
& S— | (17 g o
Z0.1 | — - Ppm E
q I t] fa—t—ro ]
? 21 b ! 1 1 —’*' 0 [ .
T:: 2% | )
E = g NOTES: :
= - T ) DUTY FACTOR : D=t/ |
" Single puke ]1"'0 | PEAK Tj=Ppa*Zeac*Reac+Te
oor L1 | 1l HATITE IR
0.00001 0.0001 0.001 0.01 0.1 1

Rectangular Pulse Duration. Seconds
Figure 5 Maximum Effective Thermal Impendance , Junction to Case
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Frit

(ELECTRICAL CHARACTERISTICS (curves))

100 o ST a2 T P R e
R TRANSCO.\IDI:T(T-\NCE l\fAY' LIMIT i R EREEE —
Z = — CURRENT IN THIS REGION TOR _TEMPERATURES
= % ABOVE 25T DERATE PEAK
<. ™ CURRENT AS FOLLOWS:
2 ~ I=1| J=—¢
’= \\~~. 125
o 2 = =
. 10 :
« 1
L] T —
o
=
=
Ves=10V
1
1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01
t  Pulse Width . Seconds
Figure 6 Maximun Peak Current Capability
14 1.5 i i
PULSE DURATION =10 s
|2 | PULSED TEST zZ DUTY FACTOR=05%MAX _|
,cé‘ Vos=30V / ? 1.25 \ Tc=25 C
g b d S - o= 13A
5 A8 o= 6.5A
£ g l[ s -
£ = L lo=3.25A
Z6 8%
A / =% 05
= 4 I g E
/ -§ 25
5 / 0.2t
/
0 D 0
0 1 2 3 4 5 6 Rl 6 8 10 12 14
Vs . Gate to Source Voltage . Volts Vgs , Gate to Source Voltage, Volts
Figure 7 Typical Transfer Characteristics Figure 8 Typical Drain to Source ON Resistance vs Gate Voltage
and Dram Current
08 —— 7 N T T N
| PULSED TEST / | PULSED TEST
Te=25 € / VGS=10V ID=6.5A
Z o7 % 25
- ’ / il - /
3, g8 /
ZE Vestov |/ 25 2
A2 06 / % B p
2 . 23
8 / EG1S P
EE £ 2 A
2 Z05 23 7
g P Z= —
=
< 04 v 2 05
03 L~ 0
0 10 20 30 40 50 60 -100 -50 0 50 100 150 200
Id . Dram Current . Amps Tj. Junction temperature ,C .
Figure 9 Typical Drain to Source ON Resistance Figure 10 Typical Dnan to Source on Resistance

vs Dram Current

vs Junction Temperature
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- 12 1.15
= =
E 1l S 9 & LI S
“ N § S P
§J \ e Z. ~ /
2 1 e & 1.05 7
2 z = L~
- ‘" ©
S N\ s =
T;, 0.9 N ; s :
= N\ T E %
Z0s N =3 095 4 VoSOV __
= V° [TVGS=0V N = / ID=250 i A
S| D=250uA N\ = 1
\
0.7 | | | 0.9
-100 -50 0 50 100 150 200 75 .50 25 0 25 50 75 100 125 150 175
Figure 11 Typical Theshold Voltage vs Junction Temperature Figure 12 Typical Breakdown Voltage vs Junction Temperature
10000 T T T 15
Vas=0V . FIMHz
Ciss=Cgs+Cad e
Coss=Cds+Cgd 2
= .'?3..0 /
‘ G b=13A
s atoaN > 5 /
i\ /
5 .
3 [\ 7 o
£ 4000 \ s 6 /
o 2 =
\ \ \\ Ciss q /
2000 & 3
\'N > 1/
| S Coss
C |
0 rss' \\ﬁ* I — 0
0 25 50 75 100 125
0 0 20 0 ' 50 o
: Vde Twamnm - Qrilw‘n \J"nlfa.:(c)s Valte % Qg - Total Gate Chafge -nc
Figure 13 Typical Capacitance vs Dran to Source Voltage Figure 14 Typical Gate Charge vs Gate to Source Voltage
: / / =
3 / / =
5 P _asc JH
< / // / z QUNC [FSTARTING T =25C 17
= = N - .
\ |~ |} STARTING Tj = 150C
£ / [ 1/ <10 N b
a = N
- o
E3 / / g
a +150°C / / o N \
g " 25°C / / = N
Sl = 7 7 51 b
&  —55C 7 - s
.3' 1 I :lf R=0: tay=(L* 13s) / (1.38Vpss-Vip) 7 N\
- / / = gz o= | IfR=0: ty=(L/R) In[LAS*R/ (1.38Voss-Voo)+1] N
/ j j Ves=0V R equals total Series resistance of Drain ciscuit N\
0 ! 0.1 W IV O W V1T b
64 05 06 07 08 0.9 1 1.1 1.00E-06 1.00E-0S 1.00E-04 1.00E-03 1.00E-02 1.00E-01
Vsd , Source - Drain Voltage , Volts tav . Time in Avalanche . Seconds
Figure 15 Typical Body Diode Transfer Characteristics Figure 16 Unclamped Inductive Switching Capability
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Fig 17. Gate Charge Test Circuit & Waveform

VGS

10V

<—Qgs—+— di —>%

Charge

Fig 18. Resistive Switching Test Circuit & Waveforms

VDS

e &

[ty

—j %w«:\‘Tj
tuﬁ T

Fig 19. Unclamped Inductive Switching Test Circuit & Waveforms

F—1\ Same Type
il %S.OKQ @a as DUT
12v = 200nF, L e
T | T 300n 5.
Ve T Vos
'_
%)
N DUT
3mA
L
o
R,
Vps © AN/ 0O
Voo
Rg : |-—> (0.5 rated Vps)
O MN U
10V J_L DUT
O O
L
Vps © — o
4 Vb
o)
N
10V _I_l_ DUT
O O

1 BVpss
Eas= "5 Lilas®
2 BVpss == Voo
BVpss
las
Ip (1)
Vb Vbs (t)
= t, = Time
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Fig 20. Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT
—0 +
m Y Y
Vbs
O —
o
s °s.<}
L
Driver
Rg ——
t Same Type
Itl— as DUT W VDD
ﬂ_ﬂ. Ves « dv/dt controlled by Rg
* |5 controlled by pulse period
O
v _ Gate Pulse Width T
( Dric\;lser ) Gate Pulse Period 1 f\/

Iy . Body Diode Forward Current

Is
(DUT) /

(DUT)

Vi
!
T

Body Diode
Forward Voltage Drop
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EPi@ Marking:

HQH

KITLOGO
FEIHONG LOGO \
™ f XXXXXX < e PR AR D
O ASSEMMBLY
15 A LOT CODE
gt —
PRODUCT CODE FHP13N50 <«
PART.NO
¥ U \J
Y - '
A / \\ L
— \- ~/ .
O QO
KITLOGO
FEIHONG LOGO \ ]
\ - {} -
\\ _
S PR AR TS
) 0,000 - ASSEMMBLY
S A LOT CODE
Y FHF13N50 €

PRODUCT CODE \
P

PART.NO
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AVIIANGE

Package Dimension:

TO-220

DIM

MILLIMETERS

10. 00%0. 30

8.00x0. 30

5.00%0. 30

13.20%£0. 40

4.50%0. 20

1.30%0. 20

.80=%0. 20

.60%0. 20

.00=£0. 30

Y | ]
v P

1 T
M‘

D -

voyou ! H vouoy

AN i

.

(o2 NOCREN N GCR Nen]

.60x0. 40

0.50=%0. 20

28.88=+0. 50

3.00x0. 30

1.30£0. 30

Typical 2.54

2.40x0. 40

9.20%£0. 40

0.25%+0. 15

0.25%+0. 15

(el R T L2 BN R o B =R I =S L =i oD B e B R s B R

2.80=%0. 30

DIA

% 1.50+0. 10
7 0. 50 MAX

(Units: mm)

10
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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)

11
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