i N VA TE Y 75 Y37 SN AR A

A 7<1T N-CHANNEL MOSFET
FeiHong FHP150NO04A
FES¥ MAIN CHARACTERISTICS FEimiFME FEATURES

ID 150 A BT B ey Low gate charge
VDSS 40V ik Crss (#7418 637 pF) | Low Crss (typical 637 pF)
Qg-typ 79.1nC 100%45E Rg it 100% Rg tested
100%%8 3 5 A Ik 100% avalanche tested
FH3& APPLICATIONS 100%Z2 1 #ABH Ik 100% DVDS tested
54 RoHS #riff ROHS compliant
VAR Switch Mode Power Supplies
DC-DCH#; 2% DC-DC converter
UY==Yo Power management for
inverter systems

¥3RH I\ Package W Equivalent Circuit
\“ 1“
' D
h\“\‘\‘.ﬂ\{‘\\;:\:‘:; S G
\GD
TO-220 S
FHP series
B AIEIE ABSOLUTE RATINGS (Tc=25°C)
Bl o
Parameter Symbol FHP150NO4A Unit
m%ﬁ*&—‘/)ﬁ*&ﬁﬁ%& VDS 40 Vv
Drain-Source Voltage
SR R i Ib (Tc=25C) 150 A
Drain Current -continuous * Ip (Tc=100°C) 96 A
=N EY GV CE D)
Drain Current — pulse (note 1) Iow 600 A
F e M P
Gate-Source Voltage ves +20 v
Bk S i geE F 2D
Single Pulsed Avalanche Energy (note Eas 220.5 mJ
2)
THBR FE 1D
Avalanche Current (note 1) IAR 21 A
TRE R R LR AR AR (I
3 dv/dt 5.0 V/ns
Peak Diode Recovery dv/dt (note 3)

A h Pp (TC=25C) 178.5 W
Power Dissipation -Derate above 25°C 1.4 W/C
B e G it DA i B
Operating and Storage Temperature Ty, TsTG 150, -55~+150 T
Range
1L e e AR
Maximum Lead Temperature for TL 300 C
Soldering 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

=<R}v2
Units

FANHHE Off —Characteristics

J—EE % HE Drain-

Source Voltage

BVbDss

ID=250pA, Ves=0V

40

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.04

V/I'C

FHE T I A i FLAR
Zero Gate Voltage Drain
Current

IDSS

VDs=40V,VGs=0V, Tc=25TC

MA

VbDs=32V, Tc=125C

100

MA

ARG 1A s FL A

Gate-body leakage current

IGSS (FIR)

Vps=0V, VGs =+20V

+100

nA

WA On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

FrA S
Static Drain-Source On-
Resistance

RDs(ON)

Ves =10V, ID=50A

2.1

3.0

mQ

A4 Dynamic Characteristics

IEENEN

Gate Resistance

Rg

f=1.0MHz,Vps OPEN

3.6

NGRS
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

2 ) A i L
Reverse transfer
capacitance

Crss

7047

VVDs=20V,
VaGs =0V,

670

f=1.0MHz

637

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)

T BT
Turn-Off Fall time

tf

VbD=20V,
ID=50A,
Rc=6Q

Vaes =10V

(note 4, 5)

14.8

ns

15.2

ns

119.6

ns

59.2

ns

LRSSy
Total Gate Charge

Qg

Al — 5 FL A

Gate-Source charge

Qgs

Al — I LA

Gate-Drain charge

Qgd

Vbs =20V ,
ID=50A,
Vaes =10V
(note 4, 5)

79.1

nC

13.6

nC

16.5

nC

I — VR R % B K2/ Drain-Source Diode Characteristics and Maxim

um Ratings

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

Is

150

1E [A) 5 R bk i L
Maximum Pulsed Drain-
Source Diode Forward
Current

Ism

600

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

Vsb

VaGs=0V, Is=50A

1.2

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)

44.4

ns

34.6

nC
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#4551 THERMAL CHARACTERISTIC

T H 5 YN BAAT
Parameter Symbol Max Unit
gk 28 Se A H . .
Thermal Resistance, Junction to Case Rth(j-c) 0.7 CIW
gk B IR EE I A H . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 CIW

VERE:

1 ki 5 B P e v 4 U PR )

2: L=1mH, 1as=21A, Vop=25V, Rc=25 Q,#th 415 T1=25C
3: IsD £150A,di/dt <300A/us,VDD<BvDSS, 2 ih4E i Ty=25C
4; ket ko oi B <300us, i S <2 %

5: AL TIERETLR

Notes:

Pulse width limited by maximum junction temperature
L=1mH, Ias=21A, VDD=25V, Rc=25 Q,Starting Tu=25C
Isb <150A,di/dt <300A/us,VDD<BVDsSs, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

abhoen2

Ver-1.2




Typical Performance Characteristics

20.C, Thermal Response[ T /W]
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£ 10ms
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L Oparation in This Area
=4 1 ——is Limited by Rpspm
i
o
=
0.1 E=smnsLE
= PULSE
—Te=25C
U D“I 1 1 1 1111l
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Vps,Drain-to-Source Voltage v

Figure 1 . Maximum Safe Operating
Area

| Thisarea islimted by |

=)
=]
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ly.Drain Current, &
5= @
[ ] )
T

kad
L]

Figure3. Maximum Continuous Drain Current vs

50 75

Tc.Case Temperature, T

Case Temperature

100

Py, Power Diss

Figure 2. Maximum Power Dissipation

120

100

50 75 100

Te,Case Temperature, T

vs Case Temperature

125

MNote;

EV-10V

1.250us Pulse Test
2. Te=2512

W E—ﬂg ]

Wpg, Drain-to-Source Voltage, vV

Figure 4. Typical Output Characteristics

1
0.1
0.01 1 -+ T
~ [ 1 L1 L
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0.001 1 = -
Notes:
1.Duty Cycle, D=t1/12
2.Tipa=Pom*Ran + Ta
0.0001

0.000001

0.00001

0.0001

0.001

0.01

T , Rectangular Pulze Duration [sec]

0.1 1

Figure 5 Maximum Effective Thermal Impedance , Junction to Case
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Figure 6. Typical Transfer Characteristics
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Drain Current
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Figure10. Normalized Threshold Voltage vs
Junction Temperature
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Figure 7. Typical Body Diode Transfer Characteristics
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Figure 9. Normalized On Resistance vs
Junction Temperature
1.08
1.07 1
1.06 ' !
& i e
B 105 [rrrrdremmredeee s RN S */ ----------
< 104 ,
= /
2 1.03 v
2 10z e i
g . - |
& 101 e
E 1
R -1- ) S S S S S— I SR
(=] H
'E 0.98 //
£ 097 - -
<) ]
& 096 :
085
0.94 i :
50 25 1] 25 8O 75 100 125 150

TyJdunction Temperature('C)

Figure 11. Normalized Breakdown Voltage vs
Junction Temperature
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10000

Capacitance,pF

1000

100

—
I\ Cies
\ I
CFS#

f=1MHz

Ciss = Cgs +I:.:-';u:l
Cnss = C-:Is "H:gd
Cres = ng

10 20 a0

Vs, Drainto-Source Voltage,V

Figure 12. Capacitance
Characteristics

10

0 10 20 20 410 =l G0 7o g0

Qgp,Gate Charge[nC]

Figure 13 Typical Gate Charge vs Gate
to Source Voltage
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Wgs
g |
5 DR
— +
gd
1 @ Vs Qgs gd
' puTt |~
el =f,
=
. {—
Charge
Resistive Switching Test Circuit & Waveforms
RL
Wids >——‘h"‘u"’ﬂl".-—
Vds
Wgs
Y]
Vas T
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
L I_H_I
2
Vds >_W T Ee=12Lke g -——--—1 BVoss
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Vas | £ (=) Ve | -l aR
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EPid Marking:

KIILOGO 5 () H
FEIHONG LOGO \__/ o
A PR REIRAR G
' ASSEMMBLY
PR —— || A 30000 LOT CODE
PRODUCT CODE A R1)1(
FHP150N04 .
o GRANDING
(R i e CODE
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Package Dimension:

| —

g

o

TO-220

Al

DIM

MILLIMETERS

10. 000, 20

8.00+0. 30

5.00+0. 30

13.20+0. 40

4.50+0. 20

.3040.20

.80+0. 20

.60+0.20

.00+0. 30

Loy T R T P e Y I e

.60+0. 10

0.50+0. 20

28.88x0. 50

3. 00+0. 30

=
f=c

1. 30+0. 30

Tvpical 2. 54

L2

.A040. 10

.204+0. 10

.25+0.15

.254+0. 15

i I T I I - e T B w ) (e

Lo S [ D | D

.80+0.30

DIA

% 1.50+0. 10

i 0. 50 MAX

(Unit: mm)
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