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N-CHANNEL MOSFET
FHP60N06B

r‘
P S

FES % MAIN CHARACTERISTICS FEam4FE FEATURES

ID 60 A AR HB A Low gate charge

VDSS 60V {% Crss (Y% 115pF) | Low Crss (typical 115pF )

Rdson-typ ¢ @Vgs=10V) 15mQ FF 26 RE Fast switching

Qg-typ 27nC 100%%2 3t 55 Ji I 100% avalanche tested
EPL dv/dt BE g Improved dv/dt capability

FHi& APPLICATIONS RoOHS 7 i RoHS product

P T Plane technology

AR LY Power management for

inverter systems
RFFR Switch mode power supplies

HEER Package B I Equivalent Circuit

Q. D
G
S
TO-220
FHP series
#3t B AWIEE ABSOLUTE RATINGS (Tc=25°C)
Bl
I gE| p s Value By
Parameter Symbol Unit
FHP60N06B
m%ﬁ*&—‘/)ﬂ&ﬁﬁ%ﬁ VDS 60 v
Drain-Source Voltage
SRR Ip (Tc=257C) 60 A
Drain Current -continuous * Ip (Tc=1007C) 42 A
BRI R GE 1D
Drain Current — pulse (note 1) Iou 240 A
a5 e AR R
Gate-Source Voltage Ves 20 v
Bk e R G 2)
Single Pulsed Avalanche Energy (note 2) Eas 1070 mJ
THER GE 1D
Avalanche Current (note 1) IAR 50 A
HEFEHEE GE D
Repetitive Avalanche Current (note 1) EAR 12 mJ
THE IR IR I KR AR (T 3) dv/dt 50 Vins
Peak Diode Recovery dv/dt (note 3) '
HsTh % Po (TC=25T) 120 w
Power Dissipation -Derate above 25C 0.8 W/C
It B AL A B o
Operating and Storage Temperature Range T, Tste 55~+150 C
B 2R B i AR L P T 200 -
Maximum Lead Temperature for Soldering Purposes

* I AR FELIAL e e 4 i PR A

*Drain current limited by maximum junction temperature
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4514 ELECTRICAL CHARACTERISTICS

T H
Parameter

Ve

i
Symbol

T2

Tests conditions

i/
Min

TN

Max

5k 12
Units

Je &AM Off —Characteristics

e — I R

Drain-Source Voltage

BVDss

ID=250pA, VGes=0V

60

o 5 U T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

0.06

V/I'C

ZE M T AR U LA
Zero Gate Voltage Drain
Current

IDss

VDs=60V,Ves=0V, Tc=25C

MA

VDs=48V, Tc=125TC

100

MA

MR A I FL UL

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

A On-Characteristics

EIEIEREENAN
Gate Threshold Voltage

VGS(th)

Vbps = VGS, ID=250pA

20

3.0

4.0

A S HRE
Static Drain-Source
On-Resistance

RDS(ON)

Vaes =10V, ID=25A

15

22

mQ

EmES
Forward Transconductance

ofs

Vbs = 60V, Ip=30A (note 4)

17

7451 Dynamic Characteristics

Al HLBE

Gate Resistance

Rg

f=1.0MHz,
Vbs OPEN

1.0

PN R
Input capacitance

Ciss

o L R

Output capacitance

Coss

S T e L 7

Reverse transfer capacitance

Crss

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

1700

400

115

pF

JFe4%1%: Switching Characteristics

FEIR ) ]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR ] ]
Turn-Off delay time

td(off)

I F&Es) [A)
Turn-Off Fall time

tf

Vbs=30V,
ID=25A,
Re=25Q

Vaes =10V

(note 4, 5)

19

ns

105

ns

80

ns

55

ns

LS EERE PSS
Total Gate Charge

A — 952 F Aoy

Gate-Source charge

W — g 7

Gate-Drain charge

VDs =48V ,
ID=25A,
Ves =10V

(note 4, 5)

27

nC

5

nC

10.2

nC

R — U5 A A B K452 (8 Drain-Source Diode Characteristics and Maxim

um Ratings

1E W) e R S HL I
Maximum Continuous Drain
-Source Diode Forward
Current

Is

60

1E 7] F¢ KRk i L

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

240

1E 1) F%
Drain-Source Diode Forward
Voltage

Vsb

VGs=0V, Is=25A

0.82

1.3

S T PR B2 I )

Reverse recovery time

trr

S5 T P S FL A

Reverse recovery charge

Qrr

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

(note 4)

45

ns

70

nC
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P45 THERMAL CHARACTERISTIC

iH 55 IS YNE] AL
Parameter Symbol Max Unit
SER)E e IH . .
Thermal Resistance, Junction to Case Rth(j-c) 1.24 cw
g5 BRI HATH , .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 C/W
ERE:

1 ke 5 B Fh e e 4 i R

2: L=0.5mH, Ias=50A, Vpp=25V, Rc=25 Q,itcif 455 Ts=25C

3: Ispb <60A,di/dt <300A/us,VDD<BVDSS, L i 4k iR Ty=25C

4: Fkppillat: Bkeh9EE <300us, i Hi<2%

5. EALT/ERE TR

Notes:

Pulse width limited by maximum junction temperature
L=0.5mH, Ias=50A, Vbp=25V, RG=25 Q,Starting Ty=25C
Isb <60A,di/dt <300A/us,VDp<BVDss, Starting Ty=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

a s~ WON =
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RS2k Electrical Characteristics

Vos Notes:
Top: 16.0V 2 1.Vps v
2 10.0V 2. Pulse Llesl !
16 8.0V =t L p ' 10 2.Pulse Llesl
6,0V} ! ] .
= 8.6V 111 g 1 =x
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= ~ i i el
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10’ 10
107" 10’ 10 2 4 6 8 10
Drain - Source Voltage Vos [V] Gale—Source Voltage Vas | V]
Figure 1. On Region Characteristics Figure 2. Transfer Characteristics
0.06 Nole {\“c\nl(*a;o\‘ /
1. Ti=25°C 2 | 1.vas=0v
€ 0.05|2.Pulse test . 10 | 2.Pulse test — T
3 — '
.D, F):
@ 0.04 "
: :
v = = B
2 0.03 B 175°%C 250
= =20V = m
o 8
g 00 % — £ / /
= : 2 /
P ul
S 0.01
4]
0 10
0 50 100 150 200 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Drain Current ID [A] Source Drain Voltage Vsp [V]
. . e Figure 4. Body Diode Forward Voltage
Figure 3. On Resistance Variation vs g iy i g
: Variation with Source Current
Drain Current and Gate Voltage
and Temperature
0 C_=C,+C,(C, = shorted) 12 NoLe
Ca=*G, - 1.Io=25A
C.=GCy i. 10 2. Te=2bC
— 2o} - 3
A e o 8 |
— ¢ el stenl SEE R s e Lokl b 5 Vos— A48V
o ‘5\ # Ndes : o
> 1.V =0V % 6
o 2000 - : 2f=1MH 4
£ . /
(] =]
O W
1000 [ : /
U 2
&
. k {] - - -
10" 1 10" 0 bl 10 15 20 25 30
Drain—Source Vollage Vos [V] Total Gate Charge Q¢ [nC]
Figure 5. Capacitance Characteristics Figure 6. Gate Charge Characteristics
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. 2 5
Notes: Note:
1. Vas=0V 1.Vgg=10V
’ e 2.I0=25A
<4 2. lp=250uA / BB o /
. e
— v
b R
o —
ks = 15
= = 1.5
£ 1.0 5
S =)
‘5 = 1.0
— Q
% # Z
=2 0.9 &
0.5
0.8 0
-100 -50 0 50 100 150 200 100 50 0 650 100 150 200
Junction Temperature Ty [°C] Junctltion Temperature Ty ["C]
Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
IO:( ——— e s 60
o s s e 3 B Noles:
™t >('1|w..~rnt|u3r- in This Areal| 11 t'l,i‘( 26'C \
1 11 s Limited by Ros(on) TT10 B \
I MAX (Pulsed) —
.'_-- ——q—-o—-—--a—-v———-o—i——",—-‘?i-u——ﬂi:._..._l,i S 45 \
5 e i | ‘ {A\ l\\ I%?\ ! I | _b \
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- e s b ™ S L £
o 7 S <t 3 oS
= | N — c \
- " cr ~ b
o 'd ~ ' E
s 10 e Ll L bl NG 4 T =
E “SINGLE NONREPETITIVE ! —{ HHHL N HH 15
= CURVES MUST BE DERATED ™N 'f i
=
LINEARLY WITH INCREASE IN | | i \‘I§ 1
| (_)D TEMFERATURE. | = 0 M 1 L L
10 108 10 10 2 50 75 100 1% 150 75
Drain-Source Voltage V., [V] Case Temperature T, ['C]
Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
vs Case Temperature
10° P
g 5 ]
ek
— 7 L= * Notes : 11
% Eaase - 1.Z,,.(t) =1.24°C/W Max ||
&F —e2 T L 2. Duty Factor, D=t ft,
T LT 3. T- T =Py " Z,(t)
-—-—EH'__--F—F- //""",—;5
10" g e
nﬂﬁ-— > 1
=" A T
= T T DN
= Oie LA .
% "'/:\ 1 MO -
N [ Pt Sihgle flige
1 A =
/ 1
v |“"t2"P'
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Figure 11. Transient Thermal Response Curve
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V
— GS
Sk |"_'I_T Same Type
, as DUT " Q —.~
12v = 200nF, 1 G d /
T 300nF
) : . =
Vs . — Q. —— Q —>
l_
)
iJ_L DUT
3mA
T
O
Charge
Fig 12. Gate Charge Test Circuit & Waveform
R Vv
Vps O AMA—0 P ) ] -

VDD
(0.5 rated Vpg)

S
i)

1ov 1 DUT in

— {
td[m|<7 & tdwrr}}‘—tr’
(o O ton [t ™

L 1 BVbss
V g EAS — LL |A82 """"""""""
= © ,W\ ° 2 BVDSS = VDD
Voo BVpss
o |
AS
R
|
o AN % b (t)
1ov J L DUT Voo ST
o o | t = Time

Fig 14. Unclamped Inductive Switching Test Circuit & Waveforms
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s o P
L
- ™

Driver

Re e
—k: @t) + Voo

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

o &
o __Gate Pulse Width T
e ~ Gate Pulse Period 10V
( Driver) i
Iz » Body Diode Forward Current
Is
( DUT) di/dt
- i V
Body Diode Reverse Current
Vbs
(DUT) Body Diode Recovery dv/dt
) T
Body Diode

Fig 15.

Forward Voltage Drop

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Elid Marking:

H

kUL LOGO

7

)
_J

FEIHONG LOGO \\\\\\\\

P RS
PRODUCT CODE ~— ——_

e
A 0000

—>B

O o611

> FHPG6ONOG

|

|

MR HEARTY
ASSEMMBLY

LOT CODE
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S RT

Package Dimension:

TO-220

|

[

DIM

MILLIMETERS

10. 00£0. 30

§.00£0. 30

5. 00x0. 30

13. 20x0. 40

o 110,20

.30£0. 20

.80x0. 20

.60x0. 20

.00x0. 30

.6010. 40

P e T I O L e R Y

. alx0.:20

28. 88 0. 50

3.00X0. 30

1.30x0. 30

Typical 2. 54

.40+ 0. 40

.20X0. 40

.25x0.15

=H D || B |IERSEeT(m

2520, 15

=

 ngtee T o T [ e R o e Y e

801 0. 30

DIA

% 1.5010.10
% 0. 50 MAX

(Umit: mm)
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