) A

N Vo JE 3 75 2 35 R 1A

L

N-CHANNEL MOSFET

A FHP130N10A
FES ¥ MAIN CHARACTERISTICS =i FEATURES
ID 130 A (R Ay Low gate charge
VDSS 100 V fiX Crss (#1445 330pF) | Low Crss (typical 330pF )
Rdson-typ ( @Vgs=10V) 7mQ FF 2 5k R b Fast switching
Qg-typ 110nC

FHi& APPLICATIONS

100%%: i 55 Af I3k

100% avalanche tested

mPL dv/dt f

g Improved dv/dt capability

RoOHS 7=/

ROHS product

T A H Power management for
inverter systems

PSS switch mode power supplies

H i HEALARE DC motor drive

HA 5] 4958 il Electro-tricycle Controller

FRHA Package

HWHEEE Equivalent Circuit

D
G
TO-220
FHP series s
43R AEIEME ABSOLUTE RATINGS (Te=25°C)
Bl
I H p=] Value B fr
Parameter Symbol Unit
FHP130N10A
Sl R — U LU T Vos 100 v
Drain-Source Voltage
eI HEL Ip (Tc=25C) 130 A
Drain Current -continuous * Ip (Tc=1007C) 90 A
S PN UREL N L) om 400 A
Drain Current — pulse (note 1)
e B P .
Gate-Source Voltage Ves +25 v
Bk e E QF 2)
Single Pulsed Avalanche Energy (note 2) EAs 384 mJ
THRHR GF D
Avalanche Current (note 1) AR 20 A
HEFHEE F D
Repetitive Avalanche Current (note 1) EAR 20 mJ
THE IR IR e KRR (T 3) dvidt . Vins
Peak Diode Recovery dv/dt (note 3)
E B TH R Pop (TC=25C) 230 wW
Power Dissipation -Derate above 25C 1.3 w/C
B 1o 22 L e Ak U N o
Operating and Storage Temperature Range T3, Tste S5 +175 ¢
9| el A el o 200 OC
Maximum Lead Temperature for Soldering Purposes

AN FEL AL P e e 2 i R 1

*Drain current limited by maximum junction temperature
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%514 ELECTRICAL CHARACTERISTICS

I H
Parameter

Ay I

5
Symbol

TS AF
Tests conditions

/)N
Min

=N
Max

<R jv
Units

FTe&HHE Off =Characteristic

(7]

I — ik o U
Drain-Source Voltage

BVbss

ID=250pA, Ves=0V

100

7 5 i AR
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.01

VI'C

FEME T I AR e HELA
Zero Gate Voltage Drain
Current

IDSs

VDs=100V,VGs=0V, Tc=25C

MA

VDs=80V, Tc=125C

10

MA

MR A< s LA

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =25V

+100

nA

WA On-Characteristics

EIRIERENAN
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250uA

2.0

3.0

4.0

A FIE R
Static Drain-Source
On-Resistance

RDs(ON)

VGs =10V, Ip=40A

7.5

mQ

1E A S
Forward Transconductance

ofs

VDs = 20V, Ip=40A (note 4)

80

A% Dynamic Characteristics

Al HLFEL

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.7

BN HLZY
Input capacitance

Ciss

o L R AR

Output capacitance

Coss

S T A FL A

Reverse transfer capacitance

Crss

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

4600

520

330

pF

JF=H5E 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 F&Hs} [A)
Turn-Off Fall time

tf

VDs=50V,
ID=30A,
Rc=6Q

VGs =10V

(note 4, 5)

65

ns

70

ns

190

ns

50

ns

LRSS
Total Gate Charge

Qg

A — L

Gate-Source charge

Qgs

A — % FEL Aoy

Gate-Drain charge

Qgd

Vps =80V ,
ID=30A,
VGs =10V

(note 4, 5)

110

nC

24

nC

44

nC

R — U5 A & B K& sEE Drain-Source Diode Characteristics and Maxim

um Ratings

1F W) g R S HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

130

NAGEoN LN

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

400

NP EN S
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=30A

0.82

1.3

ARSI T

Reverse recovery time

trr

P T P 2 P A

Reverse recovery charge

Qrr

VGs=0V, Is=30A ,dIF/dt=100A/us

(note 4)

55

ns

90

nC
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#4514 THERMAL CHARACTERISTIC

I H ] i NAH FAAT
Parameter Symbol Max Unit
2k 3|8 ST I ABE : .
Thermal Resistance, Junction to Case Rth(-c) 0.63 Cw
2 B FR 1 B A .

GEFBR B A RING-A) 625 M

Thermal Resistance, Junction to Ambient

TERE:

1: Rikh oe B HH B e 225 i PR

2: L=1mH, Ias=20A, Vpp=48V, Rc=25 Q245 Ti=25C
3: Isp <130A,di/dt <200A/us,Vbp<BvDss, EE#h 45 Ti=25C
4; Jkpdat: kb eiEE <300us, i S <2 %

5. AL T/RRETE

Notes:

1: Pulse width limited by maximum junction temperature
2: L=1mH, las=20A, Vpp=48V, Rc=25 Q,Starting T3=25C
3: Isp <130A,di/dt <200A/us,VDp<BVDsSs, Starting T3=25C
4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperatur
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Typical Characteristics

BB R 2k

R‘m(a\l) [M!

Drain-Source On-Resistance

I, Drain Cumrent [A]

Capacitances [pF]

Vg =
Top: 15V |
10V —
8V 1|
oV / T
10° | 55V ——
I 5V /f
[ Bottom: 4.5V =
_-'-F""---—-—'--—__ -—'—-—-'
7
L]
V
-~ |
— “Noes:
10’ / L | 1. 300us Puise Test
v /i— 2T,=25C
10° 10’
Ve Drain-Source Voltage [V]
Figure 1. On Region Characteristics
9.0
V=10V
85
8.0
75 -~
//
70 —
65
*Note : T/ =25°C
6.0 . A
0 40 80 120 160 200 240
|, Drain Current [A]
Figure 3. On Resistance Variation vs
Drain Current and Gate Voltage
7000 C,=C, +C,, (C, = sharted)
— C,.=C.+C,
6000 4l C.=C,
™~c
LSS"‘--...__H
5000 ik |
--_-_—‘__"'"—‘—-——
"-\..\_\
4000 g
3000 N
— e *Note ; |
2000 T Com 1.V =0V
L 2f=1MHz
[~ P,
Clss""‘\ \M"'\
o ~ ]
0 I —
10° 10° 10'
Ve, Drain-Source Voitage [V]

Figure 5. Capacitance Characteristics

8

S /
€
5 /
8 10 1=
E r;l' jlfI
© 75°C 717
ﬁh ]
= | [ ~2sc
f If * Notes :
I 1. Vo= 20V
/ / 2 300us Hjs!e Test |
0.1 i
0 2 4 6 8 10
Vs Gate-Source Voltage [V]
Figure 2. Transfer Characteristics
=
=z 100 _
“E Vi
S 7l
3
£ 10 / /
o £ f
o .-"r .fr
; ]
() 1?#% zf C
/ /
& I': f‘ * MNotes :
- [ | 1LV = 0V
"’ I 2. 300us Fuls!e Test -
y [
0.0 0.4 08 12 16 20

Vg, Source-Drain Voltage V]

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

V.. Gate-Source Voltage [V]
=]

/

V,, =80V
1,=30v

20

40

60

80

100 120

Q,, Total Gate Charge [nC]

Figure 6. Gate Charge Characteristics
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Typical Characteristics (continued)

BB % (80D

12 25

[0
[@)]
g |
S 8 20
to) 1.1 — /
O C [ — 8 '8 L
T T o 15
£ 3% / g & -
% g 10 // g O I /
p— m R
88 / zZ g 10 //
as @
@ [§ 09 7 o (E ,/
-  Note- € o5 o
'é Eu\tri}w o 1.V =10V
Q 2.1,=250uA r I2 1,=40A
0.8 . . L L L | L 0.0 2 L . . . | .
-100 ) 0 5 100 150 200 -100 -50 0 50 100 150 200
T, Junction Temperature ['C] T}, Junction Temperature [°C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
. 150
0nwhe—r— Operation in This Area
F is Limited by R 3
——— TITIETITTSIIT TN s 125
_ 102E ”,‘ ‘.ﬁ\ "‘“I‘S RESH - L \\
L TR s = 1o ~
= el o~ SNl 5 -
g 10 E = =~ Lj 75 \
= &)
o f et \
£ 0 ‘©
w 10 : © \
s E Da 50
_o [ * Notes : - I
107 o 1.T,=5C 25
2T,=175°C
[ 3. Singe Pulse [
107 : 0 : : : : : :
10 10 10 17 25 50 75 100 125 150 175
Ve Drain-Source Voltage [V] T, Case Temperature [*C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
o il
% o =TT = et |
8— |t ::’f’i— . * .
| it | ,?i Notes :
Dgé - =2 1. Z, () = 0.63 °C/W Max
— LT ’,,-/ 2. Duty Factor, D=t /t,
£ 10" e s 3 Ty~ Te = Pou” Zucl®
D B2 N %8 o s M
= G105 i d in
—= BNBCcs i P DM
-‘.'__'._6 D657 1 | )og === .
N -0 "'r:/ AL sin Wlise =
, A =t =
107 =25 2
10° 10™ 107 107? 10™ 10° 10

t,, Square Wave Pulse Duration [sec]

Figure 11. Transient Thermal Response Curve
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Vv
1) Same Type e
1 e [NEY asout B a ,{
12v == T2OOnF i oV g
TSOOnF
! ! ! = \/
VGS > il Qgs_"_ di ™
I_
o)
s DUT
3mA J_I_
T
O
Charge
Fig 12. Gate Charge Test Circuit & Waveform
R,
Vips © AAAY O RS 90%| g B
Voo
Rg r (0.5 rated Vpg)
g 7
V. 10%
10V J_I_ DUT
o O Lon <t ™
Fig 13. Resistive Switching Test Circuit & Waveforms
L Eas= 1 L Iag? 5Voss
Vos © T © o2 T BVbss - Voo
Vv
| - BVbss
0 las
R
y | o (1
T D
10V J_I_ DUT Voo Vbs (1)
o o |- t, | Time

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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DUT
—) +
Y
9% Vos
ﬁ —
W—l
s o3
L
1 l u
Driver
Re -
& | Same Type
|I‘—-|— as DUT I VDD
-I_I-n- Ves - dv/dt controlled by Rg
* |5 controlled by pulse period
O -
y _ Gate Pulse Width T
GS
Gate Pulse Period
( Driver) 1EV
Iy, » Body Diode Forward Current
ls
(DUT) di/dt
| l V
RM
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
Vi
Body Diode
Forward Voltage Drop
Fig 15. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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EPig Marking:

KT LOGO <;_J/
FEIHONG LOGO \\\\\\\\
AT

~S -
PR A oo il
PRODUCT CODE ~— —— | LOT CODE
A () Q15

X €
> FHP130N10 T S

2 0 /‘ GRANDING CODE
PART.NO { ‘ ‘

8 Ver-1.2



Package Dimension:

T0-220
fl:-. .-"-E F ==|:== ;l o5 ri‘-]_ =
1 - ~ - *_ —-I—-—
. ) 1 - [ ]
- [ e
=l O
h : i I ! - B | ™
2
JA o= |o ] I
r | N
i H
T !
bt
E - —
i i u H ! L L
N[N | e
T

DIM MILLIMETERS
A 10.00+0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.2040. 40
C 4.50+0. 20
C1 1.3040. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+ 0. 40
H 0.50+0. 20
J 28. 88+ 0. 50
K 3.00+0. 30
M 1.30+0. 30
N Typical 2.54
P 2.40+0. 40
Q 9. 20+0. 40
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA % 1.50+0. 10

i 0.50 MAX

(Unit: mm)
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