WINSEMI WFF12N60
Silicon N-Channel MOSFET

Features D
W 12A, 600V,Ros(en)(Max 0.65 Q )@Ves=10V

B Ultra-low Gate Charge(Typical 39nC)
B Fast Switching Capability

B 100%Avalanche Tested G
B Isolation Voltage ( Viso = 4000V AC )

B Maximum Junction Temperature Range(150°C)

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 G

. . - . . D
suited for high efficiency switch model power supplies, power factor s TO220F

correction and half bridge and full bridge resonant topology line a

Electronic lamp ballast.

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbss Drain Source Voltage 600 \%
Continuous Drain Current(@Tc=25C) 12* A
o Continuous Drain Current(@Tc=1007C) 7.6* A
Iom Drain Current Pulsed (Note1) 48* A
Ves Gate to Source Voltage +30 \Y
Ens S)lngle Pulsed Avalanche Energy (Note 880 mJ
Ear I:{)epetitive Avalanche Energy (Note o5 mJ

dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns
Total Power Dissipation(@Tc=25C) 51 W

Fo Derating Factor above 25C 0.41 wic
Ty, Tstg Junction and Storage Temperature -55~150 C
T Maximum lead Temperature for soldering purposes 300 C

*Drain current limited by maximum junction temperature

Thermal Characteristics

Value )
Symbol Parameter - Units
Min Typ Max
Rasc Thermal Resistance, Junction-to-Case - - 2.45 CIW
Racs Thermal Resistance, Case to Sink - 0.5 - CIW
Rausa Thermal Resistance, Junction-to-Ambient - - 62.5 CIW
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WFF12N60

Electrical Characteristics (Tc = 25°C)

Characteristics Symbol Test Condition Min Type Max | Unit
Gate leakage current less Ves=30V,VDS =0V - - +100 nA
Gate-source breakdown voltage V@eriess | le =+10 pA, VDS =0V +30 - - \Y
Drain cut-off current Ipss Vbs =600 V,VGS =0V - - 1 MA
Drain-source breakdown voltage ViRrpss | Ip =250 pA, VGS =0V 600 - - \Y
Break Voltage Temperature ABViss/ 15=250uA. Ref dto 25C ) 05 ) v/C
Coefficient AT, p HA, Referenced to '

Gate threshold voltage Vas(th) Vbs =10V, ID =250 pyA 3 - 4.5 \Y
Drain—source ON resistance Rosony | Ves =10V, ID =6.0A - - 0.65
Forward Transconductance gfs Vps =50V, ID =6.0A - 15 S
Input capacitance Ciss Vos =25V, - 1790 2355
Reverse transfer capacitance Crss Ves=0V, - 175 232 pF
Output capacitance Coss f=1MHz - 23 31
Turn-on Rise time tr Vpp =300V, - 133 175
Switchi Turn-on Delay time ton Ib=12 A - 80 100
ng time Turn—off Fall time tr Re=9.1 Q - 100 160 "
Turn—off Delay time tof Rp=31 Q (Note4,5) - 233 310
;&t:lgz&tl:igr;;%e (gate—source Qg Voo = 400 V, ) 39 52
Gate-source charge Qgs Ves =10V, - 85 - nC
Gate—drain (“miller’) Charge Qgd Ib=1A (Note4,5) - 19 -
Source-Drain Ratings and Characteristics (Ta = 25°C)

Characteristics Symbol Test Condition Min Type Max | Unit
Continuous drain reverse current Ibr - - - 12 A
Pulse drain reverse current IprP - - - 48 A
Forward voltage (diode) Vbsk Ibr=12A,VGS =0V - - 1.4 \%
Reverse recovery time ter Ibr=12A,VGS =0V, - 418 - ns
Reverse recovery charge Qrr dlpr /dt =100 A/ ps - 4.85 - uc

Note 1.Repeativity rating :pulse width limited by junction temperature
2.L.=11.2mH,las=12A,Vop=50V,Re=25Q, Starting T,=25°C
3.1sp<12A,di/dt<300A/us, Vop<BVpss,STARTING TJ=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
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Fig.5 On-Resistance Variation vs
Junction Temperature
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Fig.6 Gate Charge Characteristics

3/7

Copyright @ WinSemi Semiconductor Co., Ltd., All rights reserved.



Current [A]

I Dran

WFF12N60

Cperation in This Area
- is Limited by Rl .
""" 10; —
= 1 ] =L 10
_____ P e 5 e 10015 E
w == s |- g 8
ﬂ e 8
: . - T 6
~ 1078 <
i [ Y
) Noie: i~ ¢
P 100me;
15T, . 2
2T=0C —Doc \
g 3 Single Puise } 0 )
i i = e = a0 ™= 0 125 10
VI:O mmm\m [\"_l T, Case Tenpersture [ T]
Fig.7 Maximum Safe Operation Area Fig.8 Maximum Drain Current vs
Case Temperature
L1LIN [ 1]
I TTTI
— D=0.5 CTHEH
Lo 1 L I T =y
e = :h L
S — . » B . = =
3 _:ﬂ f 11| CH
i 0.1 [~ - — <t :,..-f
m 11 H == - T Motas: H-H
E | 0.05 7] |17 _.--'"' = 1Zg yplt)=2.45% /W Max
=z a1 I 11 —— =1l __,-""" 2 Duty Factor, D=tyits ||
|: i —0.02 A — — 3T ypm-Te=Ppm* Zg Jelt) mmn
= T = ih
= 0.01 .
= — = LT
N T TF fanin) T
Fi L
..--""# ST #NE T E o I"‘ti"l
0.01 fpu
I i il
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Sguare Wave Pulse Duration [sec]

Fig.9 Transient Thermal Response Curve

IE

4/7

Copyright @ WinSemi Semiconductor Co., Ltd., All rights reserved.



WFF12N60

W
% Same Type &E
SOKD @‘a as DUT . Q .
127 9

+
3mA
L
© Charge
VDG oO% o -
o
10%:
Vs
v [
Fig.11 Resistive Switching Test Circuit & Waveform
L E 1 L1s? Boss
Vos T2 7" BVpss Voo
| BVpes
o l.HS
Rg
o——W\ | T Voo Io t)
1ov [ L DUT Voo Vps(t)
+,
o _ j— 1, —==!  Time
Fig.12 Unclamped Inductive Switching Test Circuit & Waveform
w 5/7

Copyright @ WinSemi Semiconductor Co., Ltd., All rights reserved.




WFF12N60

pur =<+
—
F_'I_a Vos
-
Y
o o P
* L
dlk
Driver
R
- l_t Same Type
m_ as DUT E 3 1|l|l||IZ:I[:I
-I-Ln- Ves = dvidt controlled by Ry
* |, controlled by pulse period
o
v D= Gate Pulze Width T
GE =

I, . Body Diode Forward Current

oo/ N\ e
w] X

Body Diode Reverze Current
Vs
(DUT) Body Dicde Recovery dvidt
WV Voo
\_ P I
F
Body Diode

Forward Yoltage Drog

IE

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

6/7

Copyright @ WinSemi Semiconductor Co., Ltd., All rights reserved.



WFF12N60

TO-220F Package Dimension
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