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N-CHANNEL MOSFET
FHU30NOGLA/FHD30NOGLA

FES¥ MAIN CHARACTERISTICS

ID 30A
VDSS 60 V
Rdson-typ ( @Vgs=10V) 22.5 mQ
Rdson-typ ( @Vgs=4.5V) 30.5 mQ
Qg-typ 26 nC

FHi& APPLICATIONS

VAL NALE! Power Switching Application
HL LUK 5] Motor Drive
EEZ:ESi Synchronus Rectification

FREA Package

=45 FEATURES

AR HE Aoy

Low gate charge

& Crss (#7{H 54 pF)

Low Crss (typical 54pF )

TFRIE LR

Fast switching

100%285d =5 i il X

100% avalanche tested

100% 285 FAFH It

100% dvds tested

100%£5d RG it

100% Rg tested

RoHS 7=/

RoHS product

Trench T2

Trench process

M Equivalent Circuit
D

S a
v
G
TO-251 TO-252 S
FHU series FHD series
a3 IR AHIEME ABSOLUTE RATINGS (Tc=25°C)

e B o
Iﬁ E = Value é"fj
Parameter Symbol FHU/D30NOGLA Unit
A et U A — VSR LA FRL VDS 80 v
Drain-Source Voltage
LR AG FE Ip (Tc=25C) 30 A
Drain Current -continuous * Ip (Tc=1007C) 18.9 A
S PN UREL N LI D) o 120 A
Drain Current — pulse (note 1)
B e MU FRL T
Gate-Source Voltage ves 20 v
Bk i aeE G 2)
Single Pulsed Avalanche Energy (note 2) EAs 20.25 mJ
THRHR GE 1D AR 9 A
Avalanche Current (note 1)
HEFHMEE G D
Repetitive Avalanche Current (note 1) EAR 12 mJ
T IR IR I KRR (T 3) dvidt 50 Vins

Peak Diode Recovery dv/dt (note 3) '

BT Po (TC=25C) 37.8 w
Power Dissipation -Derate above 25°C 0.30 ke
B L B A R L _ o
Operating and Storage Temperature Range 1), Tste 557~+150 ¢
1L e e AR
Maximum Lead Temperature for Soldering TL 260 T
Purposes

AN FEL AL P e e 2 i R 1

*Drain current limited by maximum junction temperature
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451 ELECTRICAL CHARACTERISTICS

I H
Parameter

zani™=)

s
Symbol

M ZEAF

Tests conditions

SN
Min

1SON

Max

FRAT
Units

XAHE Off —-Characteristics

e — T Lk

Drain-Source Voltage

BVDss

ID=250pA, Ves=0V

60

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.06

V/I'C

T E T I A i LR
Zero Gate Voltage Drain
Current

IDss

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

MA

VbDs=48V, Tc=125C

100

MA

ARG A s FL A

Gate-body leakage current

IGSS (F/IR)

Vps=0V, VGs =+20V

+100

nA

A On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGSs(th)

Vbs = VGS , ID=250pA

1.2

1.8

24

A SIE R
Static Drain-Source
On-Resistance

RDs(ON)

Vaes =10V, ID=20A

22.5

27

VaGs =4.5V , Ip=10A

30.5

40

mQ

Em s S
Forward Transconductance

gfs

Vbs = 5V, Ip=20A (note 4)

64

%51 Dynamic Characteristics

IEENEN

Gate Resistance

Rg

f=1.0MHz,Vbs =OPEN

2.0

NGRS
Input capacitance

Ciss

Bt LR

Output capacitance

Coss

S T A L7

Reverse transfer capacitance

Crss

Vbps=30V,
VaGs =0V,
f=1.0MHz

1060

60

54

JF=451%: Switching Characteristics

FEIR S [A]
Turn-On delay time

td(on)

TS 1]

Turn-On rise time

tr

JEIR I ]
Turn-Off delay time

td(off)

R
Turn-Off Fall time

tf

VDs=30V,
ID=20A
Rc=3Q

VaGs =10V

(note 4, 5)

8.4

ns

8.5

ns

36

ns

ns

LRSS
Total Gate Charge

Qg

) R VR o

Gate-Source charge

Qgs

A — I F A

Gate-Drain charge

Qgd

Vs =30V,
ID=20A,
Ves =10V

(note 4, 5)

26

nC

5.7

nC

5.2

nC

I — VE A R B KAE . Drain-Source Diode Characteristics and Maximum Ratings

1E 7] e K IE SR HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

30

1E [A] e Rk L Y
Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

120

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

Vsb

Ves=0V, Is=20A

1.2

S R R I T

Reverse recovery time

trr

S PR FLAT

Reverse recovery charge

Qrr

VGs=0V, Is=20A ,dIF/dt=100A/us
(note 4)

18

ns

13

nC
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45 THERMAL CHARACTERISTIC

iH e FAA
Parameter Symbol FHU/D3ONOGLA Unit
g5 3 ST FARH . .
Thermal Resistance, Junction to Case Rth(-c) 330 CIW
SE BB A EH . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 CIW

ERE:

1 kb e B o e 4 et B )

2: L=0.5mH, 1as=9A, Vop=50V, Re=25 Q,EI545iE Ti=25T

3: Isb <30A,di/dt <300A/us,VDD<BVDSS, e 4k iR TJ=25C

4: k. Bkehse g <300us, 5 <2 %

5: FAL TAERE IR

Notes:

a s ON -

Pulse width limited by maximum junction temperature
L=0.5mH, Ias=9A, Vop=50V, Rc=25 Q,,Starting Ty=25C
Isb <30A,di/dt <300A/us,VDD<BVDSsSs, Starting Ty=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Characteristics

1000 40
Limited by Rpgon 35
100 = 30
< S
= E 25
5 5
c 10 2 20
: -
— @
15
g Single Pulse n%:
& 1 T=25T ~ 10
T,=150C o
5
0.1 0
0.1 1 10 100 0 25 50 75 100 125 150
Vps. Drain-to-Source Voltage (V) T, Case Temperature (°C)
Figure 1. Maximum Safe Operating Area Figure 2. Maximum Power Dissipation vs
Case Temperature
e 40
3 —
25 < 30
- i E —_
o { i <
€ 20 [ Fooeeeeenns e — \ ----------- e =
3 e 20
i |- J N OSSN SN SS— S——" 3 3
S s é O
= s 5 £
L e o st SR S
| | o 10
; £
5 |- | GHSSRINGD SPITOITIR | RETRRTIt| RPN
0 . - 0
0 25 50 75 100 0 1 2 3 4 5
Tc,Case Temperature,C .
Vps, Drain-to-Source Voltage (V)
Figure 3. Maximum Continuous Drain Current vs Figure 4. Typical output Characteristics
Case Temperature
10
=
s
o 7
w
=
a
a D=1.0
r 0.1 D=05
© D=0.2 - b e
E D=0.1 — t2
2 001 D=0.05
|__ . D=002 Motes:
g D = 0.01 1.Duty Cycle, D=t,/t,
N Single Pulse 2.T)m=PouRac+ Tc
E}DD1 T T T T T T
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10

T, Rectangular Pulse Duration (s)

Figure 5. Maximum Effective Thermal Impedance, Junction to Case
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50 100
Mote:
40 2.250ps Pulsed Test
—~ <
< = 10
g 30 T,=150°C o
s 3
O
< 20 S
© = 1
s A
& ) -
10 T,=25°C 2
0 0.1
1 2 3 4 5 6
Vas, Gate-to-Source Voltage (V)
Figure 6. Typical Transfer Characteristics
45 2.2
Pulsed Test 2
40 T,=25C
- ﬁ* 1.8
— )
E
= 30 5 14
£ z
2 25 < 12
o 5
] 1
20 Vs = 10V g
15 D-ﬁ
10 04
0 5 10 15 20 25 30
|5, Drain Current (A)
Figure 8. Drain-to-Source On Resistance vs
Drain Current
1.2 1.12
1.1
1.08
% ?g 1.06
E E 1.04
= S 1.02
2 <"
@ = 0.98
@ o
= 0.96
0.94
0.6 0.92
-50 ] 50 100 150

T,, Junction Temperature (°C)

Figure 10. Normalized Threshold Voltage vs

Junction Temperature

T,=150°C

02 04 06 08 1 1.2 1.4

Vgp, Source-to-Drain Voltage (V)
Figure 7. Typical Body Diode Transfer
Characteristics

Pulsed Test
Vgg = 10V
Ip = 20A

-50 0 50 100 150

T,. Junction Temperature (°C)

Figure 9. Normalized On Resistance vs

Junction Temperature

Vgg = OV
lp = 250pA

-50 0 50 100 150
T,, Junction Temperature (°C)

Figure 11. Normalized Breakdown Voltage vs

Junction Temperature
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Capacitance (pF)

10000

1000

100

10

l[::I'I:IEE.

V=0V C
f=1MHz

res

20 40
Vye, Drain-to-Source Voltage (V)

60

Figure 12. Capacitance Characteristics

Vgs, Gate-to-Source Voltage (V)

10

V=30V
,=20A

10 20
Qg, Gate Charge (nC)

Figure 13. Typical Gate Charge vs
Gate to Source Voltage

30
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

Vags

n —% |E} 10V

1T "1 +

-1 17T (oo) Ve

— DUT |~
=k
lg 'L

P
Charge

Resistive Switching Test Circuit & Waveforms

Resistive Switching Test Circuit & Waveforms

RL
Vds :_‘, MWW

+
"U‘gs [ DuT = Wdd
Rg : : E} C:J_

WVas M
Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
L 2
Vds }M_IE_ E,= 172 Ll BVpes
ld e I—I r Vds
v +
Vgs \ + gs @c Vdd . : : | ap
d=f, : AN
WA [ !
ouT
Vas L Vgs

Diode Recovery Test Circuit & Waveforms

™, =_
vds > a, = dt

DUT
Vds - b L lsd 1. " t.
Isd™ - . " didte 'L\ .
U ¥

! +
v?ﬂ E @) Vad lﬁ?‘N vdd
lg LI ) Vs N\ /
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EPid Marking:

KiT LOGO

FEIHONG LOGO

UM
PRODUCT CODE

kAT LOGO
FEIHONG LOGO

CENE
PRODUCT CODE

P
PART.NO

r’

V. 2

A XXX )

et

A L2
FHU&QNOBL

—

@

" .
-~ P

[ ]
) D

:Aimx

> A 12 9

S
-

> FHD30NOBL

J

i !
L

-

L]

At AR
ASSEMMBLY
LOT CODE

AT
ASSEMMBLY
LOT CODE
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Package Dimension:

[ 'ﬂ' -
[ :5__'“},-: ()
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T
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|
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AT
y i i i i_J I'I."'-'I
II_|I II .|| In_ll

DIM

MILLIMETERS

o =

5. 34+0. 30

6.00%+0. 30

1.05x0. 30

11.31£0. 30

76+0. 15

.2810. 15

30%0. 30

[l S e Y i

06+0. 30

(4-10) °

0.51%0. 15

0.52%0. 15

(= LS I s s e T s O o e I T e

0.80%0. 30

=

60°

75+0.30

60x0. 30

0.
1.80x0. 30
b.
1.

85+0. 30

(4-8.5)°

30+0. 30

.9010. 30

.05x0. 05

.05%0. 05

15+0. 25

R R =R R L N = R =0 e = I e

.85x0. 25

L T I e T e T T W

({ Unit: mm)}
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Package Dimension:

TO-252
A
’— A | ]:_'_G...;_:..._“J
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L
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DIM

a=

MILLIMETERS
5. 34+0. 30

.00+0. 30

.05+0.30

.95+0. 30

. 76+0.15

.28+0.15

.30+0. 30

B I e T | T e T 1 I | el s T

06 0. 30

(4-10) °

0.51+0.15

0.52+0.15

= e R L R =R L b B o B L= e T e

0.80+0. 30

L=
==

60°

(0-10) °

0.05+0.05

6.60+0. 30

N o
i

pn I - T o w ) [ T 2

(4-8.5) °

RO. 40

RO. 40

.05+0.05

.05+0.05

.90+0. 30

.80+0.30

. 75+0.30

.85+0.30

. 30+0. 30

L OO = O L T s i N - B e i L O [P

o L O PR [ i P [ ) [ i [

.90+0. 30

(Units: mm)
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