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N-CHANNEL MOSFET
FHUSO0NO6B/FHD50NO6B/FHP50N06B

FES % MAIN CHARACTERISTICS

ID 75A
VDSS 60 V
Rdson-typ 8.5mQ
Qg-typ 30nC

Fi& APPLICATIONS

VAR A Power switching application

DC-DC# 2% DC-DC converter

T IR v A0 F Hard switched and high
frequency circuits

¥4\ Package

Pt FEATURES

A B8 FEL

Low gate charge

PRI R

Fast switching

100%Z8 3 % jii Pk

100% avalanche tested

100%Z 32 FA4 I k

100% DVDS tested

100%% i Rg ik

100% Rg tested

A TZ

Trench technology

RoHS 7=

RoHS product

W Equivalent Circuit

D
)~ 'S
© D S y G
G G
TO-251 T0-252 . TO-220 S
FHU series FHD series FHP series
(X B KFEE ABSOLUTE RATINGS (Tc=25°C)
Bl
5 e Value By
Parameter Symbol Unit
FHU/D50N06B FHP50N06B
I=Re=uY . Nray
Birm/ﬁm TEAR B \VDs 60 v
Drain-Source Voltage
SRR Ib (Tc=25C) 75 A
Drain Current -continuous * Ip (Tc=1007C) 50 A
BBk R 1) o 300 A
Drain Current — pulse (note 1)
F e M FE
Gate-Source Voltage ves 20 v
Bk fi e R G 2)
Single Pulsed Avalanche Energy (note 2) EAs 98 mJ
TR G 1D
Avalanche Current (note 1) AR 14 A
HEFHEE GF D EAR 5 o
Repetitive Avalanche Current (note 1)
THE IR IR e KRR R (T 3) dvidt 50 Vins
Peak Diode Recovery dv/dt (note 3) '
B T 2% Po (TC=25C) 35 110 w
Power Dissipation -Derate above 25°C 0.33 0.73 W/C
B 2 i AT R B o
Operating and Storage Temperature Range T, Tste 55~+150 ¢
51 e o R AR
Maximum Lead Temperature for Soldering TL 300 T
Purposes

* I AR FELIAT e v 4 i PR A

*Drain current limited by maximum junction temperature
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FE4F1% ELECTRICAL CHARACTERISTICS

I H
Parameter

Vel ™=

=
Symbol

TR 2% AT
Tests conditions

SN
Min

ITEN

Max

FAAT
Units

FAHE Off —Characteristics

e — R U

Drain-Source Voltage

BVDss

ID=250pA, VGs=0V

60

7 5 L T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.06

V/I'C

FMHE T I R
Zero Gate Voltage Drain
Current

IDss

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

MA

VDs=60V, Tc=125TC

100

MA

AR A I FEL AL

Gate-body leakage current

IGSS (FIR)

VDs=0V, VGs =+20V

+100

nA

JEAKHE On-Characteristics

EORIEEEVAT
Gate Threshold Voltage

VGS(th)

Vbps = VGS, ID=250pA

20

29

4.0

A S HRE
Static Drain-Source
On-Resistance

RDs(ON)

VaGs =10V, Ib=30A

8.5

10.5

mQ

1L 5 3

Forward Transconductance

afs

Vbs = 25V, Ib=30A (note 4)

25

A% Dynamic Characteristics

Al FELFEL

Gate Resistance

Rg

f=1.0MHz,
VVbs OPEN

1.6

NGRS
Input capacitance

Ciss

o Y PR

Output capacitance

Coss

S E A FL 2

Reverse transfer capacitance

Crss

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

2910

167

139

pF

JF=451%: Switching Characteristics

FEIR B [A]
Turn-On delay time

td(on)

TS 1]

Turn-On rise time

tr

FEIR ) ]
Turn-Off delay time

td(off)

T BB 8]
Turn-Off Fall time

tf

VDs=30V,
ID=30A,
Rc=2.5Q
VaGs =10V
(note 4, 5)

16

ns

10

ns

45

ns

12

ns

LR PSS
Total Gate Charge

Qg

A — 952 R Ao

Gate-Source charge

Qgs

A — e FE Aoy

Gate-Drain charge

Qgd

Vps =30V,
ID=30A,
Vaes =10V

(note 4, 5)

50

nC

12

nC

16

nC

T — VE A & B K52 (. Drain-Source Diode Characteristics and Maxim

um Ratings

1E 7] ¢ K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

75

1E /) e R ik L YA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

300

1E ) B
Drain-Source Diode Forward
Voltage

Vsb

VGs=0V, 1s=30A

0.87

1.2

S P I ]
Reverse recovery time

trr

S5 T PR S FL A

Reverse recovery charge

Qrr

VGs=0V, I1s=30A ,dIF/dt=100A/us

(note 4)

28

ns

49

nC
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P45 THERMAL CHARACTERISTIC

I H s FAAT
Parameter Symbol FHU/D50N0O6B FHP50N06B Unit
2k 3 ST I AH . .
Thermal Resistance, Junction to Case Rth(-c) 3 1.36 CIW
st 155 ]

& B BEI R Rth(j-A) 110 62.5 ‘CIW

Thermal Resistance, Junction to Ambient

ERE:

1 ke 56 B Fh e e 4 i R

2: L=1mH, las=14A, Vpp=30V, Rc=25 Q,iftlif45iE Ts=25C
3: Isp <75A,di/dt <100A/us,VDD<BVDSS, L i 4k iR Ty=25C
4: k. BkehwE B2 <300us, 52 <2 %

5: BEALTAERE LXK

Notes:

a s~ WON -

Pulse width limited by maximum junction temperature

L=1mH, las=14A, Vbp=30V, Rc=25 Q,Starting TJ=25C
IsD <75A,di/dt <100A/us,VDD<BVDss, Starting Tu=257C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Characteristics

BRI thk
1000 —
TP i B
1
By
F oy il
s 1
5By
G
— BOTTOM & &
b S (1
-E il ||
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5 “i
2 1T Il
-% 10
B '1'.5
(i ——
i
o
/ 1 20ps PLILSE WIDTH
Ta=2&8"C

lo- Drain Current (A)

Rdson On-Resistance(mi )

10371

LU

12

11

10

14 ]

Vds Drain-Source Yoltage (V)
Figure 1 Output Characteristics

== = i & =
i
Ty=28'c —— 11—
| _-n'ﬂﬂ
: —f=T,= 178°C
WSS 25
Hgrs PLILSE SWIOTH
L 5 5 T A 1| 4] 11
Ygs Gate-Source Voltage (V)
Figure 2 Transfer Characteristics
"l'.g;_g = 10W
o 10 =0 3o

Io- Drain Current (&)
Figure 3 Rdson- Drain Current

Mormalized On-Resistance

|- Reversa Drain Cument (A)

Vigs Gate-Source Voltage (V)
I

18 v

18 Vgs= 10V 304 ’
14 e

1.2 /

1

0.8 e
i
-|l"""||
0E

50 25 0 25 50 75 100 125 150 175
T ~unction Temperature{ )
Figure 4 Rdson-JunctionTemperature

O
o = 204 "-"Dﬁ- 30

: a%

f- +
7‘"

i 10 20 ad 40 50 &0 Fi
Qg Gate Charge (nC)

Figure 5 Gate Charge

1000
100 =
1o
. an
—
[
I
Q.1 ! Vigg = 0V
0.q 0.8 1.2 1.4 24

Yad Source-Drain Yoltage (V)
Figure b Source- Drain Diode Forward
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C Capaditance (pF)

lg= Drain Current (A)

BYss 1 1

1500
k :E'Il:;:]l-: [marm) Wgn=0
000 in=250A
\ i.2 F Sl
R0 Ciss
2000 1.1}
1500 k o
1000
500 \\\\\ 0.8 T
i ] Loss
Gras %-___""Tk
0 .8
0 5 10 15 20 25 -850 o 50 100 T )
Yds Drain-Source Voltage (V) T ~lunction Temperature( )
Flgur& 7 Eﬂpﬂ{:ltance Vs "ul’ds Figure 9 BVpss vs Junction Temperature
1000 | =====:s = ==ES==5 "Ir-\.ﬁ{‘lh::l
= i i — i -:' (norm’ """--..._'
i EE:'EEEEE%TEEEEF’“'_“ o, | i | Vos=Vas
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Figure 8 Safe Operation Area Figure 10 Vasim vs Junction Temperature
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Figure 11 Normalized Maximum Transient Thermal Impedance

square Wave Pluse Duration{sec)
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vigs
A Qg |
T 53 N
() T + Qgs | Qogd
2t ey Vds
2F & -
DuT | 7
- |51
lg _I'L.
——
Charge

Resistive Switching Test Circuit & Waveforms

Wds

Wgs

Vas L

Vos L

Vds a,=-1a

= 1

Vs - i
Isg~ 5

v?ﬂ E} (5: vdd - vdd

lg _TLIL
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Package Dimension:

TO-251
A n gy .
g - NJ
v [ !
c:’-Lr M}% = I.-L—_—:“_J;
cny
SP, =
] H 1 H
E.
U Y f <
L ELE] —H=
R e R I
f 1', b
Ill]:[l |]___[| I]:[Ill A - |
i F i \S
! 'L \/
/H | I\L Ml = ==
ol — |
O —
.
Wl W ‘ i !
||_|| I. | I._II

DIM

MILLIMETERS

5.3410. 30

6.00x0. 30

1.05x0. 30

11.3110. 30

STEX0. 15

.28x0.15

. 30X0.30

-k | a2

.060. 30

(4-10) °

0. 51X0. 15

0.5210.15

[ = I B = =0 e T e T e e B I T s

=

0.80£0. 30
60°

.T5x0. 30

.60X0. 30

0
1.80£0. 30
6
|

4.8510. 30

== I - g I Y

(4-8.5)°

. 30X0. 30

.9010. 30

.000. 05

.051%0.05

Aaxh 25

= | = |2 [ |

=2 = D | | |

850, 25

({Unit: mm)

Ver-1.0



Package Dimension:

TO-252

£

o
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7
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DIM

e

MILLIMETERS
5.34 0.

30

000

. 30

. 050

. 30

.9510.

50

. 160

o )

2810

.13

30+0

. 30

Ll (SR (S [T LS L L= 8

060

. 30

(4-10)

o

0.51%0.15

0.52%0. 15

[l = B S e O s T e R e O e I e Y e

0.80x0. 30

et
===

60°

(0-10)

=]

0.05£0.05

6.6010. 30

—a
25

b= B = i Y L Y s

(4-8.5) °

RO. 40

RO. 40

.05+0.

. 0510.

.9010.

.80x0.

=

. 7530.

-850

=

30£0.

Lad |Ca |Ca |Ca
=

=

L (O = | o T sl ' R == e Lo ) Lo B [

@ |0 | |o = oo e

.90+0.

[
=

(Units: mm)
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Package Dimension:

TO-220

|l - ||o

¥
i

i

1

DIM MILLIMETERS
A 10. 00+0. 30
Al 8. 00+0. 30
A2 5.0010. 30
B 13. 201+0. 40
C 4. 5010. 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. 40
H 0. 50+0. 20
J 28. 88 +0. 50
K 3.00+0. 30
M 1. 3010. 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
BIA % 1.50£0. 10

iAx 0. 50 MAX

(Umnit: mm)

10
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