,"‘
P S

N VA E 3 5B R 4 B0 M. 1A

N-CHANNEL MOSFET

FHUI110NSF5SB/FHD110N8F5B

FES % MAIN CHARACTERISTICS

ID 147A
VDSS-min 85V

Rdson-typ ( @Vgs=10V) 4.4mQ
Qg-typ 93nC

Fi& APPLICATIONS

Pt FEATURES

I AR Ha A Low gate charge
it Crss (#74{H 23 pF) | Low Crss (typical 23pF )
TF ORI R Fast switching

100%Z 1 T i sk

100% avalanche tested

100%Z 32 FA B X

100% DVDS tested

100%%: 3t Rg Wik

100% Rg tested

RoHS 7= i RoHS product
FF KRR Switch Mode Power Supplies SCT L& SGT technology
HL LIRS Motor Drive
B R DR AR BMS
#EK X Package HFWE I Equivalent Circuit
D
.S >
G D G G
TO-251 TO-252 s
FHU series FHD series
Hax) B AHIE{E ABSOLUTE RATINGS (Tc=25°C)
HH 5 Bl LA
Parameter Symbol Value Unit
I=Rr=uY . Nray
Birm/ﬁm TEAR B \VDSS 85 v
Drain-Source Voltage
Ip (Tc=25°C), Silicon Limited 147 A
Y SRR R B R Ip (Tc=25"C), Package Limited 120
Drain Current -continuous * ID (Tc=1007C) 93 A
=N SUEL N LI D) o 480 A
Drain Current — pulse (note 1)
a5 e AR R
Gate-Source Voltage Ves 20 v
RS AR G 2)
Single Pulsed Avalanche Energy (note 2) EAs 1805 mJ
THHR GE 1D
Avalanche Current (note 1) IAR 19 A
HEFEHEE G D Ear i o
Repetitive Avalanche Current (note 1)
THE IR IR e KRR (T 3) dv/dt 50 Vins
Peak Diode Recovery dv/dt (note 3) '
FEHD R Po (TC=25T) 184 w
Power Dissipation -Derate above 25C 1.47 w/C
B G R A R _ o
Operating and Storage Temperature Range T, Tste 150, -55~+150 ¢
51 e o R AR
Maximum Lead Temperature for Soldering TL 300 C
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

85

7 5 L T R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250pA, referenced to 25C

0.1

V/I'C

T T I AR HELR
Zero Gate Voltage Drain
Current

IDss

Vbs=85VaGs=0V, Tc=25C

MA

VDs=68V, Tc=125C

100

MA

AR A I FEL UL

Gate-body leakage current

IGss (FIR)

VDs=0V, VGs =120V

+100

nA

EAHHE On-Characteristics

EARIENCERES
Gate Threshold Voltage

VGS(th)

Vbs = VGS , Ip=250uA

2.0

4.0

A FIE R
Static Drain-Source
On-Resistance

RDS(ON)

VaGs =10V, Ib=50A

4.4

5.5

mQ

1L 5 3

Forward Transconductance

afs

Vbs =5V, Ip=50A (note 4)

84

A1 Dynamic Characteristics

Al FELBEL

Gate Resistance

Rg

f=1.0MHz,
VVbs OPEN

2.5

NGRS
Input capacitance

Ciss

o Y PR

Output capacitance

Coss

S E A FL 2

Reverse transfer capacitance

Crss

Vps=40V,
VaGs =0V,
f=1.0MHz

4260

670

23

pF

JF=451%: Switching Characteristics

FEIR B[]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR B [A]
Turn-Off delay time

td(off)

T BB 8]
Turn-Off Fall time

tf

VDs=40V,
ID=50A,
Rc=30Q

VaGs =10V

(note 4, 5)

50

ns

42

ns

48

ns

25

ns

LR PSS
Total Gate Charge

A — 952 R Ao

Gate-Source charge

Al — I HEL ey

Gate-Drain charge

Vbs =40V ,
ID=50A,
Vaes =10V

(note 4, 5)

93

nC

24

nC

25

nC

T —UE A & B K452 (. Drain-Source Diode Characteristics and Maxim

um Ratings

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

Is

120

1E 1) 5 R ik L YA

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

1E ) B
Drain-Source Diode Forward
Voltage

Vsb

VGs=0V, Is=50A

1.2

S PRI ]
Reverse recovery time

trr

S PR L

Reverse recovery charge

Qrr

VGs=0V, I1s=20A ,dIF/dt=100A/us

(note 4)

60

ns

160

nC
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F43iE THERMAL CHARACTERISTIC

S| e SN FAA
Parameter Symbol Max Unit
25205 7 FAH . .
Thermal Resistance, Junction to Case Rth(-c) 0.68 C/W
& SiygE

£ A S R Rth(j-A) 62.5 CTIW

Thermal Resistance, Junction to Ambient

TERE:

1 ke e B Eh o e 4 v IR

2: L=1.0mH, Ves=10V, Vbb=48V, Rc=25 Q,#tl445k Ti=25C
3: IsD <120A,di/dt <300A/us,VDD<BVDSS, A 45 IR Tu=25C

4: Fkpdat: kb vE B2 <300us, 5 7 <2 %

5: BALETRRELR

Notes:

1: Pulse width limited by maximum junction temperature

2: L=1.0mH, Ves=10V, VDD=48V, Rc=25 Q,Starting Ty=25C
3: Isb <120A,di/dt <300A/us,VDD<BVDss, Starting TJ=25C
4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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Typical Characteristics

BRRY R 2%
Figure 1. Safe Operating Area Figure 2. Ha:imurq_mﬁ;ﬁipatiun vs Case
1000 -~ 1
175 L RN, EFt e | i |
150 + - - -

I, Drain Current [&)

o1

i0.01

HSINGLE PULSE

Te=251C

T=150°C
.
0.1 1 10 100
V5. Drain-Source Voltage [V]

P, Power Dissipation [W]

125 - ™~y
00 fe=seeena SRLEELER [EIEREEIEE ok TEELE I........u= .........
75 - - -
e | b o Focen ‘\E
25 ¢ R . N
N
i} 25 &0 75 100 125 150

T, Case Temperature ['C]

Case Temperature

Figure 3. Maximum Continuous Drain Current vs

Figure 4. Typical Output Characteristics

150 - - - 158
‘H..D | | — S | —— - 1.|-E.I=1w /{;El\ﬂ\r __-,.,-4-'-'-.--.
130 | 164 // /‘
120 140
110 : ///49"”
Z 100 - : = 120
w.r 'E-I:I L i E ///
3 | E 100
o —1 - ) e —
o § w
£ g0 | 5 //
E a0 1 = 5
30 48 - 1.200us Pulss Test  H
. : 2 TS
| 20 4 —
10 T Vgs=5y
0 s i : -
25 &0 ] 100 125 150 o 05 1 15 2
. T, Case Temperature [C) e Vi, Drain-Source Voltage [V] |
Figure 5. Transient Thermal Impedance

Zaic

0.0

0.001
0.000001

|_ L

1.0uty Cyde, Detif2
2.T 0= Pona"Rign *+ T

0.00001 0.0001

0.001

0.1 1 10

T, Rectangular Pulse Duration

Ver-1.1



Figure 6. Typical Transfer Characteristics

Figure 7. Source-Drain Diode Forward
Characteristics

150
Mdioba:
1. ¥ =5V
125 . 200s Pulss Test

g

Iy, Drain Current [&]
&

T=180
50 s - d —
TJ‘EET
5
0 i
L1} 2 4 i} 8 10

Wis, Gate-Souwrce Voltage [V]

100 /}
l/ _/
%w y
] T, =150°C
‘E T=25%C
= 4
= E
!
0.1
0.2 0.4 0.6 0B 1 1.2
Vop. Source-Drain Voltage [v]

Figure 8. Drain-Source On-Resistance vs Drain

Figure 9. Normalized On-Resistance vs Junction

Current Temperature
6.0 , " :
M- PULSED TEST |

%i 1.1|f.-,5-1ﬂ'l.|' 1 B |I||q.='|ml'
— 55 2 Pulse Test | | l=50A o
z % 16 - L.
z 1 T >
IE Eﬂ i E Ll LSISSTETS1 TETSEOTeS SETREersy drmrrr e ? ,,,,,,,,,,,,,,,
E = E 1.2 -
: i

45 ,
L=} 5 B L
& 40 E g " i—
£ 4 23 us
8 :
5 E 04 i
éa_ﬁ (] I 3:

o2 |
3.0 ] l 1 i
- i 25 50 75 100 A0 -2h ] 26 & 7B 100 126 150
Ip. Drain Current [A] T, Junction Temperature [C]

Figure 10. Normalized Threshold Voltage vs

Figure 11. Normalized Breakdown Voltage vs
Junction Temperature

Junction Temperature
1.3 : '
W3 W
3 =250

11 l&
= 1 |
2B {
ES 09— P
&= i
3 08 ; \‘m
i |
;E or l
nlE ...._-'r ........ SSETH D] TR, TR 1 I PRSI, P L LT
|
45—ttt e o
M i ]
50 25 0 2% S0 TS 100 125 150
Ty Jumction Temperature [7C]

k-

=l e e 2

=
L
T

i i

: :

g g g
R (FERSES DR IR R /;v.fﬂ

i i [ |

i i i

| |

i
i

R F—
i

o
i

L
-

BVpss (Normalized)
Dvain-Source Breakdown Volage [V]

i i i

09 |
S0 25 D 25 &b TR 100 125 150
T, Junction Temperaiune [1C]
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Figure 13. Typical Gate Charge vs Gate-Source
Vaoltage

EETE ey Py ey P Sy ey e e e e e e

- [A] abejjop asunog-ajes ‘sbp

40

20

Qg, Gate Charge [nC]

Figure 12. Capacitance Characteristics

20 a0 L] i) &1 o
Vs, Drain-Source Voltage [V]

10
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Test Circuit & Waveform
Gate Charge Test Circuit & Waveform

Tl F

1

DUT

v [l }

+

c)

Rg u;;rsi \E}DUT @'-

Vgs T

RL

Ws

YWigs

0VF - ——— ——— — — — -

Charge

Resistive Switching Test Circuit & Waveforms

Unclamped Inductive Switching (UIS) Test Circuit & Waveforms

)
-
Vgs

Wgs _ +
A =t
DUT
Vas I
Vds
E DUT
M | }
Wds -
7 lsde L
- +
w 5 &
g M )

@f Vdd

EumdB iy e

Diode Recovery Test Circuit & Waveforms

Q, = ld

BVpss

|.l3l.|-'

\Vgs

Isd / P \J.f..l(\
di/dt =\ | &

| "AS

Wdd
Wds M

e ————
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ENid Marking:

4T LOGO
FEIHONG LOGO -
\.< 5 & AR
o . ™
P AR A oooox JI ——  ASSERNVELY
PRODUCT CODE > B N10
> 110N8F >
pamE — Y
PART.NO -
II__III II‘_ B | I'I_.|I
%@I LOGO L -
FEIHONG LOGO T 5 1‘\ PE P AR
T~ / ASSEMMBLY
- A 000K L LOT CODE
F A S B N10
PRODUCT CODE >
L >110N8F5
PART.NO ot

|
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, A
[ Y O
<7 35
il ol |
A
v, —
1
E i
o s | |
HE L L) |
L
R --'-"Ill-l- __.-lll—--— %
[ ",
|I I
ja i ¥
’ <
|\‘L N
) e A
|EI |—
W o
WY s
HTTT T

DIM

MILLIMETERS

p =

5.3410. 30

6.00%0. 30

1.0510. 30

1131 %0.30

. Tex 0. 1h

.2810.15

.30X0. 30

bt | D | D)

06 0. 30

(4-10) °

0.51£0.15

0.52+0.15

I E A R R G N =R R =

.80%0. 30

Lo

=

60°

.7510.30

.60X0. 30

0
1.80%0. 30
b
!

4.8510. 30

(4-8.5)°

.3010. 30

.90%0. 30

.05X0. 05

.05X0. 05

.15X0. 25

=== |

Lo O (R T T o T ) |

B0 25

{Unit: mm)
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AN RS

Package Dimension:

o
+ o+
ll"'h«f"lr

L.

=0 O
pAR

T o N o
II!' 1II

[ [T '.
| i
|

TO-252
[ =2
{ _-i_.-__
£ 7

e
=

"‘E—‘ H

\_“\x
AN}
oy i

DIM

e

.3410

MILLIMETERS

. 30

.00+0

. 30

. 0510

. 30

.9510.

30

. T6X0

o

2840

. 1b

. 300

. 30

Lt I T e T s T % T il o O

06 10.

30

(4-10) °

0.51+0.15

0.52%0.15

[l = B S e T s o s T e e O L e g ) s

0.802%0. 30

=

60°

(0-10) °

0.0540.05

6.60+0. 30

s
s,

(4-8.5)°

RO. 40

RO. 40

.0520.05

.0510. 05

.90x0.30

.80+0. 30

.752+0. 30

.8510. 30

. 3020. 30

(g (O s P T ol ' R == B L o T L T = O - T o Y s

o T (6 ) I [ o B [ o B e ) e

.90£0. 30

{(Units: mm)
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