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PFJ60R180 / PFW60R180
N-Channel Super Junction MOSFET

FEATURES

New technology for high voltage device

Low Rbs(on) low conduction losses

Small package

Ultra low gate charge cause lower driving requirement
100% avalanche tested

RoHS

Iy Ny

APPLICATION

U Power Factor Correction(PFC)

O Switched mode power supply (SMPS)
O Uninterruptible Power Supply (UPS)

BVpss = 600V Drain
RDs(on) = 0.15 Q|| Gate

b = 21 A ource
TO-247 TO-3P
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Absolute Maximum Ratin gs Tc=25C unless otherwise specified
Symbol Parameter Value Units
Vbs Drain-Source Voltage (Ves=0V) 600 \Y
s Drain Current — Continuous (Tc=257T) 21 A
Drain Current — Continuous (Tc=100T) 13.2 A
IDM(pulse) Drain Current — Pulsed * Note 1 63 A
Ves Gate-Source Voltage (Vbs=0V) +30 \%
Eas Single Pulsed Avalanche Energy * Note 2 690 mJ
1AR Avalanche Current * Note 1 7.0 A
Ear Repetitive Avalanche Energy * Note 1 1.0 mJ
dv/dt Drain Source Voltage Slope, Vos < 480V 50 Vins
Reverse Diode dv/dt, Vbs < 480V 15 V/ns
Po Maximum Power Dissipation (Tc=257) 200 w
Derate above 25C 1.6 W/C
Ty, Tste Operating and Storage Temperature Range -55to +150 C
* Limited by maximum junction temperature
Thermal Resistance Characteristics
Symbol Parameter Value Units
Roic Junction-to-Case (Maximum) 0.62 )
Rosa Junction-to-Ambient (Maximum) 62.5 cw
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Electrical CharacteristiCs Ta=25°C unless otherwise specified

Symbol | Parameter Test Conditions | Min | Typ | Max | Units
On Characteristics
Vesh) | Gate Threshold Voltage Vbs = Vs, Ip = 250 uA 2.5 3.0 3.5 \Y
Static Drain-Source
Rps(on) . Ves=10V,Ib=105A -- 150 180 | m.ohm
On-Resistance
Off Characteristics
BVoss |Drain-Source Breakdown Voltage |Ves =0V, Ib = 250 uA 600 -- -- \Y
) Vbs =600V, Ves=0V -- -- 1 UuA
Ipss Zero Gate Voltage Drain Current
Vbs =600 V, Tc=125 C -- -- 100 uA
lessk Gate-Body Leakage Current, Ves=30V,Vos=0V -- -- 100 nA
Forward
lessr Gate-Body Leakage Current, Ves=-30V, Vbs =0V -- -- -100 nA
Reverse
Dynamic Characteristics
grs Forward Transconductance Vbs =20V, Ib=105A - 175 - S
NE Intrinsic Gate Resistance f=1.0 MHz, open drain - 1.0 - ohm
Ciss | Input Capacitance -- 1950 -- pF
Coss | Output Capacitance Vos =50V, Ves =0V, - 150 - pF
_ f=1.0 MHz
Crss Reverse Transfer Capacitance - 5.0 - pF
Qo Total Gate Charge -- 45 70 nC
Qgs Gate-Source Charge Vs =480V, Io =21 A, - 9 - nC
- Ves =10V
Qud Gate-Drain Charge -- 18 -- nC
Switching Characteristics
tdon) [ Turn-On Time - 11 - ns
tr Turn-On Rise Time Vbs =380V, Ib=11A, - 6 - ns
td(off) Turn-Off Delay Time Rec =4 Q, Ves = 10V - 61 100 ns
te Turn-Off Fall Time -- 45 12 ns
Source-Drain Diode Maximum Ratings and Characteristics
Is Continuous Source-Drain Diode Forward Current -- -- 21 A
Ism Pulsed Source-Drain Diode Forward Current -- -- 63
VsD Source-Drain Diode Forward Voltage |Is=21 A, Ves=0V - 0.9 1.3 \%
trr Reverse Recovery Time Is= 21 A - 310 - ns
Qrr  |Reverse Recovery Charge di/dt = 100 A/ps - 5 - uc
Notes ;

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. Voo=50V, Re=25Q, Starting T,=25°C
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Typical Characteristics

1 |
2
10 = TSt
— L < g 10u =
= LT T4 P ] A9
g L1 100u ]
g 1m
3 bC Y S 1111
s B
o
107" b= notE:
[— 2.71j=150°C
: 3.Single Pulse
. |
2
10500 10" 10° 10
Vps, Drain-Source Voltage[V]
Figure 1. Safe Operating Area(TO-220)
NOTE: Tj=25°C
. //
10V /
v
=
< Y
c 5.5V
5V
bottom 4 5v
T 30
15
0
0 5 10 15 20 25
—» Vps(V)
Figure 3. Output Characteristics
0.5
c
Q
g 04
k]
(7}
Q
14
S 0.3] L
/|
3 e
% 02 —
s L]
fa}
z 041
o
(7]
[a]
o
(o AP I NP PR NP AU RN SPIRN NI SN SAPU NP Y
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Figure 5. Static Drain-Source On Resistance
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Figure 6. Rds(on) vs. Junction Temperature
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Typical Characteristics (continued)
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Figure 7. BVdss vs. Junction Temperature

Figure 8. Maximum ID vs. Junction Temperature
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Figure 11. Transient Thermal Response Curve
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Characteristics Test Circuit & Waveform
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Characteristics Test Circuit & Waveform (continued)
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Package Dimension
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 4.850 5.150 0.191 0.200
A1 2.200 2.600 0.087 0.102
b 1.000 1.400 0.039 0.055
b1 2.800 3.200 0.110 0.126
b2 1.800 2.200 0.071 0.087
c 0.500 0.700 0.020 0.028
cl 1.900 2.100 0.075 0.083
D 15.450 15.750 0.608 0.620
E1 3.500 REF 0.138 REF
E2 3.600 REF 0.142 REF
L 40.900 41.300 1.610 1.626
L1 24.800 25.100 0.976 0.988
L2 20.300 20.600 0.799 0.811
o} 7.100 7.300 0.280 0.287
5.450 TYP 0.215TYP
H 5.980 REF 0.235 REF
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Package Dimension

TO-247
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Unit : mm
Min | Nom | Max Min Nom | Max Min Nom | Max

Ad 3.51 3.65 D 20.32 20.82 E5 (5.56)

Al d 6.61 6.85 D1 13.08 E6 (11.12)

A2 d 3.51 3.65 E 3.69 3.93 E7 2.42 2.66
B 15.37 15.87 El 1.53 1.77 E8 0.51 0.71
C 4.96 5.2 E2 15.75 16.25 F 2.29 2.66
Ci 5.34 5.58 E3 1.17 1.35 G 4.58 4.82
C2 0.51 1.35 E4 (1.6) H 12.81
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Package Dimension

TO-3P
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Dimension in Millimeters Dimension in Inches
Symbol - -
Min Max Min Max
A 4.600 5.000 0.181 0.197
Al 1.200 1.600 0.047 0.063
b 0.800 1.200 0.031 0.047
bl 2.800 3.200 0.110 0.126
b2 1.800 2.200 0.071 0.087
[ 0.500 0.700 0.020 0.028
cl 1.450 1.650 0.057 0.065
D 15.45 15.85 0.606 0.622
E 13.70 14.10 0.539 0.555
E1l 3.200 REF 0.126 REF
E2 3.300 REF 0.130 REF
E3 13.45 REF 0.530 REF
F1 13.40 13.80 0.528 0.543
F2 9.400 9.800 0.370 0.386
L 39.90 40.30 1.571 1.587
L1 23.20 23.60 0.913 0.929
L2 20.30 20.60 0.799 0.811
O] 6.900 7.100 0.272 0.280
G 5.150 5.550 0.203 0.219
e 5.450 TYP 0.215TYP
H 5.000 REF 0.197 REF
h 0.000 0.300 0.000 0.012
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Package Dimension

TO-3P
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