)
"_EEI

N VB R R O A
N-CHANNEL MOSFET

FHP50N06C
FESH MAIN CHARACTERISTICS FrimtFE FEATURES
ID 50 A AR AHIAR FE Ay Low gate charge
VDSS 60 V ik Crss (JuFU{} 84pF) Low Crss (typical 84pF )
Rdson-typ ( @Vgs=10V) 18mQ T3k i P Fast switching
Qg-typ 27nC 100%2Z8 5 5 i 3k 100% avalanche tested
=Pt dv/dt 5E Improved dv/dt capability
FHi& APPLICATIONS RoHS 7= i RoHS product

WA

Power management for
inverter systems

DC-DCH#as M Z TR

DC-DC converter and switch
mode power supplies

FHEH I Package

TO-220

SEWHEEE Equivalent Circuit
D

G
GDS FHP series
S
St B KEAE{E ABSOLUTE RATINGS (Tc=25°C)
Al
5 H e Value By
Parameter Symbol Unit
FHP50N06C
ELgropid Y 7
mwﬁﬂ‘}} Y ARV Vs 60 v
Drain-Source Voltage
S A Ip (Tc=25C) 50 A
Drain Current -continuous * Ip (Tc=100°C) 36 A
R MR R B GE 1D
Drain Current — pulse (note 1) Iow 200 A
R e
Gate-Source Voltage Ves 20 v
Bk R R GF 2)
Single Pulsed Avalanche Energy (note 2) Eas 480 mJ
TR GE D
Avalanche Current (note 1) AR 50 A
HELHRE G D
Repetitive Avalanche Current (note 1) EAR 12 mJ
TRE R R E RO R R F 3D dv/dt 50 Vins
Peak Diode Recovery dv/dt (note 3) :
BT Pp (TC=25C) 120 W
Power Dissipation -Derate above 25C 0.8 W/C
5t B 2, A P N o
Operating and Storage Temperature Range Ty, Tste 55~+175 C
51 BB AR B - 300 °C
Maximum Lead Temperature for Soldering Purposes

* I A LR P A e 4 L PR

*Drain current limited by maximum junction temperature

1 Ver-1.0



B 4F1% ELECTRICAL CHARACTERISTICS

1
Parameter

=]

i
Symbol

k%A

Tests conditions

SN
Min

IZIN
Max

LA
Units

X:ZS4E Off —Characteristics

T — R o
Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

60

i o B R R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25°C

0.06

Vi'C

T N IR AR HL R
Zero Gate Voltage Drain
Current

Ibss

Vbs=60V,Ves=0V, Tc=25TC

A

Vbs=48V, Tc=125C

10

uA

PR A T P

Gate-body leakage current

Igss (FIR)

Vbs=0V, VGs =+20V

+100

nA

A On-Characteristics

RN
Gate Threshold Voltage

VGs(th)

Vbs = VGS , ID=250uA

2.0

3.0

4.0

=S EN )
Static Drain-Source
On-Resistance

RDs(oN)

Ves =10V, Ip=25A

18

22

mQ

LS

Forward Transconductance

ofs

Vbs = 25V, Ip=25A (note 4)

22

#ZA4¥51%: Dynamic Characteristics

Hif e FEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.7

PG IR
Input capacitance

Ciss

A

Output capacitance

Coss

S5 A i LA

Reverse transfer capacitance

Crss

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

1290

445

84

pF

JF =45 Switching Characteristics

HEIR I [H]
Turn-On delay time

td(on)

b (]

Turn-On rise time

tr

SEIR R ]
Turn-Off delay time

td(off)

NC
Turn-Off Fall time

tf

Vbs=30V,
ID=25A,
RGc=250

Ves =10V

(note 4, 5>

15

ns

105

ns

80

ns

85

ns

AR F A e
Total Gate Charge

Qg

A — ¢ L A

Gate-Source charge

Qgs

A — i FELAT

Gate-Drain charge

Qgd

Vbs =48V ,
Ip=25A,
Ves =10V

(note 4, 5)

27

nC

nC

10.2

nC

I — R WS M K52 {1 Drain-Source Diode Characteristics and Maxim

um Rating

1E ) i K& SR L
Maximum Continuous Drain
-Source Diode Forward
Current

Is

60

1E ) B Rk L
Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

240

E R RE
Drain-Source Diode Forward
Voltage

VsD

Vaes=0V, Is=25A

0.82

1.3

S [ PR AL [

Reverse recovery time

trr

SRR LT

Reverse recovery charge

Vaes=0V, Is=25A ,dIF/dt=100A/us

(note 4)

45

ns

70

nC

Ver-1.0




#4504 THERMAL CHARACTERISTIC

T H Fis
Parameter Symbol

STON I

Max

AL
Unit

45 255 S ABE
Thermal Resistance, Junction to Case

Rth(j-c)

1.24

TIW

2 BRI AARH
Thermal Resistance, Junction to Ambient

Rth(j-A)

62.5

TIW

ik et G JEE R o e 4 Tk R Al

L=0.23mH, 1as=50A, Vbb=25V, Re=25 Q, {85455 Ti=25C
Isb <60A,di/dt <300A/us,VDD<BvDss, #1445 iR Ti=25C
Jokrpia: ko BE B <300ps, fi 2 <2 %

BARE TARRE TR

Notes:

Pulse width limited by maximum junction temperature
L=0.23mH, 1as=50A, Vpp=25V, RG=25 Q,Starting TJ=25C
Isb <60A,di/dt <300A/us,Vbp<BVbss, Starting Ty=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperatur

Ver—1.0




Typical Characteristics

BB dh 2%

Vos | Noles:
Teop: 15.0V a 1.Vns W
' 10.0V il 10 | 2. Pulse test! :
z Buttom: ‘-1,.53\" | ” =] |
- A 2 175°C
E 1 ] 5 1 252 L6
s 10 = = : 3 10 : ;
- (s ! 1 = i
S S ==l A — 5
2 0
10 10
1w’ 10 10 2 4 [} 8 10
Drain - Source Voltage Vos [V] Gale—Source Vollage Vas | V]
Figure 1. On Region Characteristics Figure 2. Transfer Characteristics
0.06 = Wotes: 7
LTa=25C ¢ |1ves-ov __—
o 0.05 2.Pulse tesl 10 2Pulse tost | I I/ = :
=]

o

2 0,04

Source Current I3 [A]

@ e b
2 0.03 . 175°C 2600
7] . :
1" 1e=20V 10
8 002 —% _—
D
=
= 0.0
o
Q0 10
4] 50 100 150 200 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Drain Current In [A] Source— Drain Voltage Vsn [V]

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

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

1 12 NoLe
— A-Js=mit
3000 1 bt - : - e U | Bt il
(=5 © a8 .
= ~—— \\ & Vibs=48Y
& 2000 =
= g G
g ﬁh"‘"“-‘h_‘_ Cisn o ——
g \ £ /
=* = 4
= 1000 Note: \\"‘\“ HM‘"‘E:::I_ T: 2 /
l.\'nll::;\" — ] % =
2. I=1MHz 1
3 Te=28%C h""“""‘--—....._ Cres “ ‘
_“--...___-_ 0
0 5 5 2 25 :
o 7 ™ 0 5 10 15 20 5 30
Drain-Source Vollage Ves [V] Total Gate Charge Qo [nC]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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Typical Characteristics (continued)
BAIRFE S (4D
1.2 2.5
Notbes: Nate:
1. Vag= 0V L. Vgg=10V
2.1p=250ua - 2.Ip=254 /
1.1 r - 2 /
— @
T =
o _
= T 5
2 E e
E 10O =S
= =
L2 =
= g 10
2 0.9 =
0.5
0.8 o]
—100 —50 0 50 100 150 200 100 50 4] 50 100 150 200
Junection Temperature T; [°C] Junction Temperature Ts  [°C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
lO“ T i 5 INoLes: %
T I [Operation in This Area L. Te =25°CH
| 1= Limited by Ro(on) | T
Ip MAX {Pulsed) T \
E hi ‘.,}\ “: uﬂ 375
210" |t TP E Y
Z: 3 In N 2
} 3
o Fd I 2
£ Iy Nyg Q
= - =
CEE - g 1 g
£ 10 - S 3
@ i i 125
= CURVES MUST BE DERATED \ H=
Ng=
LINEARLY WITH INCREASE IN | T 2 )
0 TEMPERATURE. - 0
10 10 1 ]0‘? 101 ]()z 25 50 75 100 125 150 175
Drain-Source Voltage Vg, [V] Case Temperature T, [C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
10° —
8 - e
é — i ] * Notes :
IR L~ 1. Z,,(t) = 1.24 °C/W Max.
gg —a2——111 B /,ﬂ 2. Duty Factor, D=t /t,
= — 3. T~ To = Pow ™ Zuo®)
g ez M
o 10" =z R
= E I
E/Z o, ’/ A& ! ‘ :
N 06T AT} single pulse |
Py
1o L~ |<|-t2 -1»-‘
10° 10* 10° 10° 10" 10° 10

t,, Square Wave Pulse Duration [sec]

Figure 11. Transient Thermal Response Curve
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Y
> Same Type es

as DUT «— Q. — 3

12V = 200nF, .
LT 7 oo
- ——

gs

=
|"_-|_ DUT

e

3mA

Charge

Fig 12. Gate Charge Test Circuit & Waveform

R, Vbs y L
Vps © MN ) 80%

VDD

. 5& K':]: (0.5 rated Vpg )
&
1ov [ L DUt

in
e
[ O ton toft

Fig 13. Resistive Switching Test Circuit & Waveforms

10%

V

L ) BVpss
Vos © —o Bas™ g b T T
| 0’:3 VDD BVDSS
D o Ias
Re

o—— M I'_19 Io (1)

N= DUT Vop L Vps (1)

10\/J_I_ DD DS

(e} ro) f—— t, ——] Time

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT

+—o0 +
l_
M%) Vs
O —
0
s o3
L
415
Driver
R
> E9 Same Type
as DUT

« dv/dt controlled by Rg
* |5 controlled by pulse period

Ves
( Driver)

Gate Pulse Width

Gate Pulse Period

Is
(DUT)

Iew » Body Diode Forward Current

di/dt

(DUT)

] X

Body Diode Reverse Current
Body Diode Recovery dv/dt

Vi

4

T

Body Diode

Forward Voltage Drop

Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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ENi2 Marking:

1 () I
\_/
KT LOGO
FEIHONG LOGO \
s F AP IR AR
72 =R = KXHKXXK € ASSEMMBLY
PRODUCT CODE. —————_||, , O 2 o LOT CODE
L FHPSONOS || T L.

7 T / GRANDING CODE

PART.NO

8 Ver-1.0



2SI TNSE

Package Dimension:

A

TO-220

Cl |

Al

ol

DIM

MILLIMETERS

10. 00+0. 30

Al

8.00+£0. 30

A2

5.00x0. 30

13.2040. 40

4.50%0. 20

Clo|w

.30+0. 20

4":'<7

=
T
=

.80x0. 20

.00=£0. 30

1
0
3.60=x0. 20
3
6

.60%0. 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

B lnio|v|IZ2I=EImNY9|lZm|e|™m|m| o

2.80%£0. 30

DIA

5 1.50+0. 10
R 0.50 MAX

(Unit: mm)
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