) A
A —ur

N Y TE G R R 37 RO de A

L

N-CHANNEL MOSFET

FHN60ONI1F10LA
FESH MAIN CHARACTERISTICS o' FEATURES
ID 60A AICHI AR HA A Low gate charge
VDSS 100 V i Crss (Ht71E 11pF) | Low Crss (typical11pF)
Rdson-typ ( @Vgs=10V) 10 mQ T 55 JE Fast switching
Rdson-typ ( @Vgs=4.5V) 12.5 mQ 100%22 35 Fi R 100% avalanche tested
Qg-typ 33nC 100% %4 it B R 100% dvds tested

FHi& APPLICATIONS

100%Z ik UIS il i

100% UIS Tested

100%Z:3d RG i

100% Rg tested

RoHS 7= fif RoHS product
JFR LR Switching Power Supply SGT L& SGT process
FLIK ) Motor Drive
A 2D Synchronus Rectification
F4&H3\ Package W Equivalent Circuit
oD
s[® s []D
sz 7D —
LN sls s 1D b— A
PIN1 GIl* s | D —
G
o5
PDFN5X6-8
FHN series
4| ABEE ABSOLUTE RATINGS (Tc=25°C)
Ha
BH s Value WA
Parameter Symbol Unit
FHN60ON1F10LA
m%?ﬁ*&—ﬁ*&ﬁﬁ HL VDS 100 v
Drain-Source Voltage
e B B Ip (Tc=25C) 60 A
Drain Current -continuous * Ip (Tc=1007C) 47 A
PN ULEL N GRS D)
Drain Current — pulse (note 1) Iou 240 A
£ e MR FRL
Gate-Source Voltage Ves 20 v
Bk pigEE G 2)
Single Pulsed Avalanche Energy (note 2) EAs 56.25 mJ
HRHR GE 1D AR 5 R
Avalanche Current (note 1)
HEFEMEEE GE D Ear i N
Repetitive Avalanche Current (note 1)
TR R MR K R AR R R (T 3D dv/dt - Vins
Peak Diode Recovery dv/dt (note 3) '

B TH R Po (TC=251C) 56.5 w
Power Dissipation -Derate above 25°C 0.45 W/C
B G R A R R B o
Operating and Storage Temperature Range Ty, Tsto 55~+150 C
G e R AR IR
Maximum Lead Temperature for Soldering TL 260 T
Purposes

5 B FEL IR o ey U PR A

*Drain current limited by maximum junction temperature

Ver-1.0




451 ELECTRICAL CHARACTERISTICS

I H
Parameter

zani™=)

s
Symbol

TR Z& A
Tests conditions

SN
Min

7N

Max

FRAT
Units

FKAHE Off —-Characteristic

7]

JF— VT H & Drain-

Source Voltage

BVDss

ID=250pA, Ves=0V

100

7 5 L e TR P R
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25C

0.01

V/I'C

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

IDss

VDs=100V,VGs=0V, Tc=25C

MA

VDs=80V, Tc=125C

100

ARG A s FL A

Gate-body leakage current

IGSS (F/IR)

VDs=0V, Ves =+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

10

12

mQ

VaGs =4.5V , ID=20A

12.5

15.5

mQ

EmES
Forward Transconductance

gfs

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

60

A4 Dynamic Characteristics

IEENEN

Gate Resistance

Rg

f=1.0MHz,
Vps=OPEN

1.8

PG R
Input capacitance

Ciss

Bt AR

Output capacitance

Coss

S [ A LA

Reverse transfer capacitance

Crss

VDs=50V,
VaGs =0V,
f=1.0MHz

2420

170

1

JF=451%: Switching Characteristics

FEIR 8]
Turn-On delay time

td(on)

LT 1A

Turn-On rise time

tr

FEIR N [A]
Turn-Off delay time

td(off)

T B ]
Turn-Off Fall time

tf

VbD=50V,
ID=20A,
Rc=3Q

VaGs =10V

(note 4, 5)

ns

ns

25

ns

ns

LRSS
Total Gate Charge

Qg

) R VR o

Gate-Source charge

Qgs

A — I FiL A

Gate-Drain charge

Qgd

Vps =50V,
ID=20A,
Ves =10V

(note 4, 5)

33

nC

nC

12

nC

T — VB W % B K42/ Drain-Source Diode Characteristics and Maxim

um Ratings

1E WM e KIESE

Maximum Continuous Drain -
Source Diode Forward
Current

Is

60

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

Ism

240

NAEPN
Drain-Source Diode Forward
Voltage

Vsb

Ves=0V, 1s=20A

0.91

1.2

S R PRI T

Reverse recovery time

trr

S PR FLAT

Reverse recovery charge

Qrr

VGs=0V, I1s=20A,dIF/dt=500A/us
(note 4)

27

ns

128

nC
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#4551 THERMAL CHARACTERISTIC

el ik i
Parameter Symbol FHNG6ON1F10LA Unit
25 B8 A _ :
Thermal Resistance, Junction to Case Rih(-c) 212 C/W
45 B PR ) HBH _ D
Thermal Resistance, Junction to Ambient Rth(-A) 50 C/W

~

R
D P REERRSERRE

o PP BKEEE <300us, 5=EE<2%
 EARSTERETR

Notes:

a s~ ON -

a s ON -

L=0.5mH, V ¢=10V, Vbb=50V, Re=25 Q #2Ha%58 Tu=25C
Isb <60A,di/dt <300A/us,VDD<BvDSsS, {el545 iR Ti=25C

Pulse width limited by maximum junction temperature
L=0.5mH, V=10V, Vbp=50V, RG=25 Q,Starting Ty=25C
Isb <60A,di/dt <300A/us,VDD<BVDsSs, Starting Tu=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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Typical Operating Characteristics

100

a0

&0

I (A)

40

20

20

15

Rosiony (ML)

30

25

20

15

Rosiom (ML2)

10

10 4.5V
L”’—' 4V
eV
f
— 3.5V
v
|
1 2 3 4 5
Vs (Volts)
Figure 1: On-Region Characteristics (Note E)
UGS=4. EV
Wag=10W
5 10 15 20 25 30
Io (A)

Figure 3: On-Resistance vs. Drain Current and Gate
Voltage (Note E)

k I;=20A
k\\\\”“-n.__ 125° C
e
e
25° C
4 6 10
Ve (Volts)

{Note E)

Figure 5: On-Resistance vs. Gate-Source Voltage

Is (A)

100
80
60
<
i
40
20
0
2.2
o 2
L&)
&
B 1.8
o
T 16
=
e
T 14
H
£ 12
[
=
]
0.8
1.0E+02
1.0E+01
1.0E+00
1.0E-01
1.0E-02
1.0E-03
1.0E-04
1.0E-05

Vps=5V

/4

125° G

25" C

vﬁg {vﬂ"ﬁ}
Figure 2: Transfer Characteristics (Note E)

Vgs=10V
Ip=20A

0 25

Figure 4: On-Resistance vs. Junction Temperature
(Note E)

50 75

100 125

Temperature (T)

150

175

/f
0.0 0.2 0.4 0.6 0.8
Vg, (Volts)
Figure 6: Body-Diode Characteristics
(Mote E)
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10 I 3000
Vipe=50V /
lo=20A / seo0 IS Co
8 7
_ E 2000
g 6 E
2 § 1500
::3 4 pd 7
/ §- 1000
o o \
o F
500 q Coms
CTSS
0 0 T —
i] 5 10 15 20 25 30 35 0 20 40 &0 a0 100
Q, (nC) Vs (Volts)
Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
1000.0 500 -
Timany=150" C
T=25" C
100.0 = = 400
- F‘D@;D;ﬁ ; ' -
_ imite ’ = 300
@ 10.0 = %EE#I: = -g \
£ =
E [=] 2
= 1.0 = & = = a 200 \
:E TJ-;M.axI-=_1 50" C bc 100 \
01 et T-=258" C L. L
0
0.0 0.0001 0001 0.01 0.1 1 10 100
0.01 0.1 1 10 100 1000 Pulse Width (s)
ulse s
Vos (Volts) Figure 10: Single Pulse Power Rating Junction-to-
".I"G5:r or unal to 4.5'&" Case {Nmﬂ Flt'
Figure 9: Maximum Forward Biased
Safe Oneratinn Area (Mote Fi
D=T/T In descending order
= T, =Tt Py Zase-Rose D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse
"EE R =22acl,lw LI | L Ll illl | Ll llll
c = alc .
£S5 LU
o SEIE
23
S f— l
£ E I
s g 01 E Single Pulse Fom
= =
ok "‘
& —{ T, [+—
T
G.ﬂ-l Lilll + | IIIIFI | L 1111l
1E-05 0.0001 0.0 0.01 01 1 10 100

Pulse Width (s)

Figure 11: Normalized Maximum Transient Thermal Impedance (Note F)
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Z,,4 Normalized Transient

Power (W)

Thermal Resistance

; © \\ %m N

g-ﬂﬂ ."\ E-ﬂ-ﬂ \

s \.._ E N

1Y N\ » AN
: AN

0 25 50 [

e 125 150 0
0 25 50 7h 100 125 150

Tease (* C)
Figure 12: Power De-rating (Note F) Tese I° €)

10000 —

Figura 13: Current De-rating {Mote F}

b.
1000 ™NG

T T 11
T,=25" C

100

10

1E-05

0.001 01 10 1000

Pulse Width (s)

Figure 14: Single Pulse Power Rating Junction-to-Ambient (Note H)

10

E D=T,,/T

: In descending order

T i n|(=T.!|+'P|‘u\.I-Zn m-H.n T

D=05,0.3, 0.1, 0.05, 0.02, 0.01, single pulse

1 | Ran=50" Crw

T
|
0.1 1
H—— P
0.01 Single Pulse et >
_T.. Tl;m —
0.001 | | T
0.0001 0.001 0. 0.1 1 10 100 1000

Figure 15:

Pulse Width (s)
Normalized Maximum Transient Thermal Impedance (Note H)
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Test Circuit & Waveform

Gate Charge Test Circuit & Waveform

@ 1

Rg

(jl- vVd
woo S

Vgs
‘ Qg

10V

Resistive Switching Test Circuit & Waveforms

Resistive Switching Test Circuit & Waveforms

— -
DUT
lg 'L
RL
Vds > AAAAA

AANAA-

Vgs [

Vds

Charge

_dlAR

Diode Recovery Test Circuit & Waveforms

SRS 9
v Vgs
gs |_ =
=
DUT
Vgs [
Vds
E}LDU?
Vds - i L
|5d-—|:3
| - +
Vgs @c Vdd
lg M i

vags

C}rr=_-fldt

t
Isd VT N T'L\
di/dt~ A

Vds \

oy NS V7
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EPig@ Marking:

KEILOGO
FEIHONG LOGO

_
—% F
1, o
———> SONTF10LA (,D/
E XXX AK-XXX D

| I

Ji JES
DATE CODE
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SR

B Package Outline Dimensions

Top Vlew
[ Tiit #5L ]

3

PDNF5X6-8

i
L1

Bottom _Wlew

[FYHEPE]

Dimensions In Millimeters

Dimensions In Inches

| | ) | r Sy ! Min. Max. Min. Max.
R J A 0.900 1.000 0.035 0.039
o A3 0.254REF. 0.010REF.
- D 4.944 5.096 0.195 0.201
E 5.974 6.126 0.235 0.241
B D1 3.910 4.110 0.154 0.162
EMRlE] £l 3375 3575 0.133 0.141
D2 4.824 4.976 0.190 0.196
E2 5.674 5.826 0223 0229
k 1.190 1.390 0.047 0.055
b 0.350 0.450 0.014 0.018
e 1.270TYP. 0.050TYP.
L 0.559 071 0.022 0.028
L1 0.424 0.576 0.017 0.023
H 0.574 0.726 0.023 0.029
0 10° 12° 10° 12°
M Suggested Pad Layout
B 4. 60
L] - .
L
¥
D’ J
i
e - _.-_
1080 R Note:
- - = 5
. 1.Controlling dimension:in millimeters.
2.General tolerance:+0.05mm.
3.The pad layout is for reference purposes only.
Y
=
(=]
=
f g
| . 27 ] 0. 80
-~ b ——
9 Ver-1.0
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