WINSEMI WFD2N60B
Silicon N-Channel MOSFET

Features
B 2A,600V,Rosen(Max 5.00)@Ves=10V D
u Ultra-low Gate Charge(Typical 9nC)
u Fast Switching Capability
u 100%Avalanche Tested G
] Maximum Junction Temperature Range(150C)
5

General Description

This Power MOSFET is produced using Winsemi's advanced planar
stripe, VDMOS technology. This latest technology has been especially
designed to minimize on -state resistance,have a high rugged avalanche
characteristics. This devices is specially well suited for high efficiency

switch mode power supply .

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbss Drain Source Voltage 600 \Y
Continuous Drain Current(@Tc=25C) 2.0 A
o Continuous Drain Current(@Tc=100C) 1.3 A
lom Drain Current Pulsed (Note1) 8 A
Ves Gate to Source Voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note2) 140 mJ
Ear Repetitive Avalanche Energy (Note1) 6.4 mJ
dv/dt Peak Diode Recovery dv /dt (Note3) 5.5 V/ns
Total Power Dissipation(@Tc=25C) 46 W
P Derating Factor above 25°C 0.35 wi/C
Ty, Tstg Junction and Storage Temperature -55~150 C
TL Channel Temperature 300 C

Thermal Characteristics

Value ]
Symbol Parameter - Units
Min Typ Max
Rausc Thermal Resistance , Junction -to -Case - - 2.7 ‘CIW
Racs Thermal Resistance , Case-to-Sink 0.5 - - ‘CIW
Raua Thermal Resistance , Junction-to -Ambient - - 62.5 ‘CIW
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WINSEMI WFD2N60B

Electrical Characteristics(Tc=257C)

Characteristics Symbol | Test Condition Min | Type | Max | Unit
Gate leakage current less Ves=230V,Vps=0V - - +100 nA
Gate-source breakdown voltage V@Rr)css =10 pA,Vbs=0V +30 - - \%
Vps=600V,Ves=0V - - 10 MA
Drain cut -off current Ipss
Vps=480V,Tc=125C - 100 MA
Drain -source breakdown voltage V(er)DSs 10=250 pA,Ves=0V 600 - - \Y
Gate threshold voltage Vasith) Vbs=10V,Ip=250 pA 2 - 4 \Y
Drain -source ON resistance Ros(on) Ves=10V,Ip=1A - 4.5 5.0 Q
Forward Transconductance gfs Vbs=50V,Ip=1A - 2.25 - S
Input capacitance Ciss Vps=25V, - 280 330
Reverse transfer capacitance Crss Ves=0V, - 6 8 pF
Output capacitance Coss f=1MHz - 45 55
Rise time tr Vop=300V, - 10 28
Turn-on time ton Ip=2A, - 25 55
Switching time ns
Fall time tf Re=25Q, - 20 60
Turn-off time toff (Note4,5) - 25 60
Total gate charge(gate-source Vpp=320V,
Qg - 9.0 12
plus gate-drain) Vaes=10V,
nC
Gate-source charge Qgs Ib=2A - 1.7 -
Gate-drain("miller") Charge Qgd (Note4,5) - 4.5 -
Source-Drain Ratings and Characteristics(Ta=25"C)
Characteristics Symbol | Test Condition Min | Type | Max | Unit
Continuous drain reverse current Ior - - - 2.0 A
Pulse drain reverse current Iorp - - - 8.0 A
Forward voltage(diode) Vpsk Ibr=2.0A,Ves=0V - - 1.4 \%
Reverse recovery time trr Ior=2.A,Ves=0V, - 180 - ns
Reverse recovery charge Qrr dlpr / dt =100 A/ ps - 0.72 - uC

Note 1.Repeativity rating :pulse width limited by junction temperature
2.L.=18.5mH Ias=2A,Vop=50V,Rc=0Q ,Starting T,)=25C
3.1sp=2A,di/dt<200A/us,Vpopo<BVbss, STARTING T,=25C
4 Pulse Test:Pulse Width<300us,Duty Cycle<2%

5. Essentially independent of operating temperature.
This transistor is an electrostatic sensitive device

Please handle with caution

w 27

Steady, keep you advance




WINSEMI'

WFD2N60B

MICROELECTRONICS
- 'I.'cn A 10
(1=
boooes ” —T | e pd
52; 5;:_ — 15EI‘C_\
Bbom 1V —_
= 1 “d E I~ A
-I. 1 -
77
v 77
ff I f
7 TN
Notes: N fl' I IR Motes:
1. 250ps pulse test 1 260us pulse test—|
2 =257 / 2V, =40V
01 | o1 |
1 10 2 4 F B 10
Vae[V] VeelV]

a"?-ﬂll a]

R,

Ry, (NOrmalized)

Fig.1 On-State Characteristics

75
710
B5
i - -
i VL= 10V ==
o
e
£ -
- ’/ il —
B = V=20V
e ’/
R I Nole . T =251
t [ [ ]
05 10 15 20 25 3.4 35
IJA]
Fig.3 On Resistance variation
vsDrain Current
el
25 /"
e
20
e
s //
. //
“/ N::]"E!S'.
0s L VE=10v—
2 1=1.04
oo

15 =0 25 0 5 <1 [ 100 125 150
Tt

Fig.5 On-Resistance Variation vs

w

Junction Temperature

Fig.2 Transfer Current characteristics

-
.r"'/ J/
L L
L~
W
/1 \
T i
_:5‘ ri r.' 2570
- i i
£
f /
sy
1. 25018 pulse test
/ 2=
: L 1|
04 05 0& 07 03 [ek=] 10 L1 12 13
VSDM

Fig.4 Body Diode Forward Voltage
Variation With Source Current

And temperature

10 V?:@;‘r P +

. vi=ow | e

= 1 HEREEE

i
A

[ L

, EENENN

f}uT{:haI Gate Charge [nC]

Fig.6 Gate Charge Characteristics

3/7

Steady, keep you advance



WINSEMI'

WFD2N60B

MICROELECTRONICS
]
Cpermtionin THs Aren [ 1
10— Bt R, I 18 ]
b - I
; /—l > - g ‘.\ 3 = 16
- -7 iy " 10 e 14 M.
- [ UL ! ... ““"\\ 4
-l Ll foms e 12
10 7 B - T | 1
- ~ i oy
E . 2. =~ 10
- I i 08 \
1
0'E i 06
E e
LT 5T i \\
2L o2
W L ' A 0o
1 10 W 10 .- 50 5 00 125 150
VM T.1C]

Fig.8 Maximum Drain Current vs
Case Temperature

12, ()= 232 Tw
2. Duty Factor, D=t /t,
3T, -Te=P."2, e

™
} b )

t), Thermal Response

8 Je

Z

10*
t [sec]

Fig.9 Transient Thermal Response curve

4/7

Steady, keep you advance



WINSEMI'

MICROELECTRONICS

WFD2N60B

Ves
Same Type
saKo EI
as DUT - Oy ———=
12V T 20nF, rr. —_— 10v
v =+ Vo=
— QF —p——— Ugu
o)
4 DuT
3ImA
L
@ Charge
Fig.10 Gate Test circuit & Waveform
R, Vos = s
Vos)——AW—o0 20%
W, Voo
Re Y (]
= WA, %E
1%
DuT Ves
1ov [ L
ﬂ _"1‘!‘|+t,_.
o o L. 1"
Fig.11 Resistive Switching Test Circuit & Waveform
BY
L l 1 D5%
Vos o= e eV Ve
I B'I'FDS-S
n] IBS
RG
o—— MW | T Voo Io (1)
1ov [ DUT Voo Vos(t)
e
:.; t—— 1, ——= Time
Fig.12 Uncamped Inductive Switching Test Circuit & Waveform
517

Steady, keep you advance



WINSEMI WFD2N60B

DUT +
¥ v
¢ _
N
lso o B
™~ L
41k
Diriver
Re —
© e Elm_*)s“;:%ﬂ%““ 2 Voo
TUL Ves = dvidi controlled by R,
* I, controlled by pulse period
o
v Gate Pulse Width T
cs D = Gate Puss Period 10v
{ Driver )
+
I.,, , Body Diode Forward Current
I&D
(DUT) duat
W] X
Body Diode Reverse Cument
Vos
(DUT) Body Dicde Recovery dvidt
N\ Vep Voo
- 1 _ !
T
Body Diode
Forward VVoltage Drop

Fig.13 Peak Diode Recovery dv/dt Test Circuit & Waveform

w 6/7
Steady, keep you advance




WINSEMI'

MICROELECTRONICS

WFD2N60B

TO252 Package Dimension
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