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N-CHANNEL MOSFET
FHP140N15F7A/FHA140N15F7A

FZES ¥ MAIN CHARACTERISTICS

@ FEATURES

ID 140 A RG] Low gate charge
VDSS 150 V i Crss (JLZU1E 14 pF) Low Crss (typical 14 pF )
Rdson-typ ( @Vgs=10V) 5.5 mQ T 3 Fast switching
Qg-typ 74 nC 100%%5 3 25 A I 100% avalanche tested
100% 2 ik FABH I3 100% DVDS tested
FHi& APPLICATIONS 100%%5t Rg MR 100% Rg tested
=Pr dv/dt i/ Improved dv/dt capability
UPS Unintgrrupible Power SGT L& SGT technology
Supplies RoHS ;=i RoHS product
TEAR AR 2% PV Inverter

FRHEA Package

M Equivalent Circuit

D
G
‘»\ \\"" \\'-‘
\ \\“\-.4 N
N DS 0

TO-220 TO-3PN

FHP series FHA series
Ha3 B KEIEIE ABSOLUTE RATINGS (Tc25°C)

HiE \

o i Value AL
Parameter Symbol FHP140N15F7A | FHA140N15F7A | YNit
I=Ry= v Nray
Eﬁm/ﬁ*& VAN LI VDS 150 v
Drain-Source Voltage
AR IR L Ip (Tc=25C) 140 A
Drain Current -continuous * ID (Tc=1007C) 103 A
KRR R G 1)
Drain Current — pulse (note 1) Iou 560 A
#5¢ e M R
Gate-Source Voltage ves 20 v
Bk i Re R G 2)
Single Pulsed Avalanche Energy (note 2) Eas 784 mJ
LR GE 1D
Avalanche Current (note 1) las 56 A
M= Po (TC=25C) 260 389 w
Power Dissipation -Derate above 25C 2.08 3.11 W/C
B G A R R B c
Operating and Storage Temperature Range Ts, Tste 55~+130 C
51 2 e e AR TR
Maximum Lead Temperature for Soldering TL 260 T
Purposes

5 B FEL IR o ey U PR A1)

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

T H
Parameter

=)

™=
Symbol

MR E A
Tests conditions

SN
Min

TN

Max

=<Rijv
Units

FANHHE Off —Characteristics

JE— IR % & Drain-Source
Voltage

BVbDss

ID=250pA, Ves=0V

150

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDssS/ATJ

ID=250uA, referenced to 25C

0.15

Zero Gate Voltage Drain
Current

IDSS

VDs=150V,VGs=0V, Tc=25C

VDs=120V, Tc=125C

100

AP A s FRL UL

Gate-body leakage current

IGSS (FIR)

Vps=0V, VGs =+30V

+100

WA On-Characteristics

I (L HL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

20

4.0

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

RDs(ON)

Ves =10V, ID=50A

5.5

6.5

mQ

Em s S
Forward Transconductance

gfs

Vbs = 10V, Ip=50A (note 4)

61

%51 Dynamic Characteristics

IEENEN

Gate Resistance

Rg

f=1.0MHz,Vps OPEN

3.5

PG R
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S T e FL A

Reverse transfer capacitance

Crss

VDs=75V,
VaGs =0V,
f=1.0MHz

5223

689

14

pF

JF %%t Switching Characteristics

FEIR N [A]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR N [A]
Turn-Off delay time

td(off)

R
Turn-Off Fall time

tf

\VVDs=75V,
ID=50A,
Rc=1.6Q
VaGs =10V

(note 4, 5)

23

ns

48

ns

61

ns

22

ns

LRSSy
Total Gate Charge

Al — 5 FL A

Gate-Source charge

Al — I LA

Gate-Drain charge

Vbs =75V,
ID=50A,
Vs =10V
(note 4, 5)

74

nC

34

nC

13

nC

I — IR R R S K BUE

Drain-Source Diode Characteristics and Maxim

um Ratings

1E M e KIS
Maximum Continuous Drain
-Source Diode Forward
Current

Is

140

1E [) 5 R bk i LA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

560

1E 7] R P&
Drain-Source Diode Forward
Voltage

Vsb

VaGs=0V, I1s=50A

1.3

S TR I 18]

Reverse recovery time

trr

S R R A FL A

Reverse recovery charge

Qrr

VGs=0V, I1s=50A ,dIF/dt=100A/us
(note 4)

119

ns

421

nC
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#4551 THERMAL CHARACTERISTIC

7 o= L
WA NS FHP140N15F7A FHA140N15F7A AL
Parameter Symbol Unit
2E 3 E S I H . ,
Thermal Resistance, Junction to Case Rth(-c) 0.48 0.32 CIW
7E L1 e

£ P S Rth(j-A) 62.5 40 C/W

Thermal Resistance, Junction to Ambient

TR
o KR B PR v e e 4 i PR A

: L=0.5mH, 1as=56A, Vbp=50V, Rc=25 Q,ittfi 4 Ts=25C

o fkePilat: ket gE R <300ps, 5 2 <2 %

1
2
3: Ispb <140A,di/dt <100A/us,VbD<BvVDsS, it in45 i Ti=25C
4
5

: BARE TARRE R

Notes:

abhoen2

Pulse width limited by maximum junction temperature
L=0.5mH, Ias=56A, Vbp=50V, RG=25 Q,Starting Ty=25C
Isb <140A,di/dt <100A/us,VDD<BVDsSs, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Frit L

\"g “',.,Iﬂm“md,
Threshold Voltage

Drain Current

Drain to Source Resistance

Typical Characteristics

Output Characteristics

350 — =4 5V
300
250
200
150
100 =
1.250ps BRib# il
2 Tp=25°C
50
n f
v} 1 2 3 4 5

Drain to Source Voltage

Drain to Source Resistance vs. Drain Current

ik: Te=25°C
0 30 B0 90 120 150

Drain Current

Typical Theshold Voltage vs Junction Temperature

1.4
1.2
1.0
0.8
0.6
it 1p=250pA
0.4
-100 -50 0 50 100 150 200
T, Junction Temperature(T)

Drain Current

Drain to Source Resistance

Transfer Characteristics

1000
— -55°C
— 25°C
——150°C
100
10
1
it
1.250ps ik ipil i
0.1 2.Mps=5Y

0 1 2 3 4 05 6 7 8

Gate to Source Voltage

Drain to Source Resistance vs. Gate 10 Source Voltage

30
— T,=25°C
— T,=150°C
25
20
15
10
5
ik [D=s0A
0
4 5 6 7 8 9 10

o
Gate to Source Voltage

Typical Body Diode Transter Characteristics

1000
— -55°C
— 25°C
o €
% .
E
S 10
=
1
i
1.250us W PR
D ,1 E.VGS=DU

0 02 04 06 08 10 12 14

Vio, Source-to-Drain Voltage[V]
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Capacitance[pF]

Vi sy (Normalized)
Threshold Voltage

Iy, Drain Current, &

Typical Capacitance vs Drain to Source Voltage ure

&
10 = Ciss Ciss=Cgs+Cgd({Cds=11H})
= Coss Cosa=Cds+Cod
Crss Cras=Cqgd
10
_ A
10°
107 it
1 . I'I.I'I|35=':|I'l.l'I
2. f=1MHz
10’
0 20 40 60 80 100

Vs, Drain to Source

Typical Theshold Voltage vs Junction Temperature

1.2
1.1
1.0

0.9
ik
1. "I.I'l|;3=|:|l'l.|"
'D.B 2. ||'_~,=25|:||Jﬁ|.
-100 -50 0 50 100 150 200
T, Junction Temperature(C)

Maximum Forward Bias Safe Operating Area

Operation in This
Araa

is Limited by Rpgion

10°
SINGLE PULSE
T=25T
.":}-1 TJ = 15']1:‘
107 10° 10" 10° 10°

Vs Drain-to-Source Voltage,V

Vgs,Gate-to-Source Voltage[V]

Bypss,(Normalized)
Drain-to-Source Breakdown Voltage

Typical Gate Charge vs Gate to Source Voltage

12
— 1\"'|:|5=1.20l'||'r
— VD5=?5V
10 Vis=30V
8
6 7
//
rd
.F--”_.-'.-'i#f
4 ) /"
f”,f"'
2
D=304A
0
0 20 40 60 a0
Qg,Gate Charge[5C]

Typical Breakdown Voltage vs Junction Temperature

- 3.0

2.5
2.0
1.5
1.0

0.5 i

1. I'IJ"GS=1E|U
0.0 2. ID=50A

100 -50 o 50 100 150 200
T, Junction Temperature(T)

Maximum Power dissipation vs Case Temperature

. 300

Pp.Power Dissipation, W

250

200

150

100

50

0 25 50 Ta 100 125 150 175
Tz.Case Temperature, T
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Maximum Continuous Drain Current vs Case Temperature

I, Drain Currant A

160

140

" 120

100

253

a0 [ 100 125

Te.Case Temperature, T

150

175

Maximum Effective Thermal Impedance , Junction to Case

Z;,.,Thermal Response['C/W]

H'.: D=tpa’T
0%  10° 10*  10° 107 107 10°
T, Rectangular Pulse Duration
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Wos
A Qg |
an¥ll=f
=
_ = +
1 ~ oy Wds
-1 17T ¢
DuT | ~
= |int
o 'L
- —
Charge
Resistive Switching Test Circuit & Waveforms
Resistive Switching Test Circuit & Waveforms
RL
Vds
Vds
\
0%
+
R -
M E} 10%
Vgs [ vgs -4 |
i 1=
Uneclamped Inductive Switching (UIS) Test Circuit & Waveforms
L
I_H_l X
Vds >—w Ee=12Lky  ——p ———— — 1 BVpces
ld =1 |_LI_ Wds
Vgs +
Vas 1 a @, vdd : : : | ap
R N | - Id | | .
T 1
DUT
vasTL Vos
Diode Recaovery Test Circuit & Waveforms
Vs Q. =-| Idt
DuT
= 1
Vs ' L lsd I Ly
L P, | T diitN p .
+ | v
Vgs I CL:) Vdd Ved
e UL Ve
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EPid Marking:

K4 LOGO

FEIHONG LOGO \ N

UM
PRODUCT CODE

P
PART.NO

KAL LOGO

FEIHONG LOGO\<

77 i AR

PRODUCT CODE

1Y L

P
PART.NO

N4
A FERERARES
ASSEMMBLY
A oo 4-_/ LOT CODE
A () R3O I
X
FHP140N15F7 \ .
GRANDING
CODE
SN e AR
/ ASSEMMBLY
& xooox €T LOT CODE
A R30-X €
FHA140N15F7
ASSEMMBLY
LOT CODE
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Package Dimension:

| —

g

o

TO-220

Al

DIM MILLIMETERS
A 10. 00+ 0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.20+0. 10
C 4.50+0. 20
C1 1.30+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+0. 10
H 0.50+0. 20
T 28. 88+0. 50
K 3.00+0. 30
M 1.30+0. 30
N Tvpical 2. 54
P 2. 10+0. 10
Q 9.20+0. 10
S 0.25+0. 15
T 0.25+0. 15
U 2.80+0. 30
DIA W 1.50+0. 10

i 0. 50 MAX

(Unit: mm)
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SR
Package Dimension:

TO-3PN

=] (] o

15. 600, 30
13, 60+0. 30
9. 500, 30
8, 0040, 30
11. 85+0. 30
15, 65+0. 30
4. B0£0. 30
o, 0040, 30
¢ 3. 500, 30
¢ 1. 500, 30
0. 154015
3. 200, 30
1. 004015
3. 1040, 15
2. 1040, 15
5. 4540, 30
8, 400, 30
13.90+0. 30
18, 7010, 30
40, 000, 60
20, 000, 40
2. 40410, 30
BO0. 30
a0, 15
GO0, 15
B0 0. 40
00 0. 30
200, 30

!

1

=l
—

Y,
T T 1 4, DIM | MILLDMETERS

Fa—
"
—i
[
| |m (o ||

r‘
z
|
I
= (2

—
—

=
il L B L = B Oy ) O bl - ol Ll =

=2

e B Ll = Cll o

it B ol =
[l ]

(Units: mm)
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