O POWES

PFP65T260/PFF65T260
N-Channel Super Junction MOSFET

FEATURES
O New technology for high voltage device Drain
) BVpss = 650 V
U Low Ros(on) low conduction losses
U Small package Rps(on)= 0.22 Q Gate
O Ultra low gate charge cause lower driving requirement
O 100% avalanche tested Ip =15A Source
U RoHS compliant
TO-220 TO-220F
APPLICATION e
O Power Factor Correction(PFC) ,’;ﬂ
O Switched mode power supply (SMPS) % G
D D
Q Uninterruptible Power Supply (UPS) s s
Absolute Maximum Ratings  Tc=25°C unless otherwise specified
Symbol Parameter PFP65T260 PFF65T260 Units
Vbs Drain-Source Voltage (Ves=0V) 650 \Y
| Drain Current — Continuous (Tc= 25°C) 15 15%* A
D
Drain Current — Continuous (Tc= 100°C) 10 10* A
IDM(pulse) Drain Current — Pulsed * Note 1 60 60* A
Ves Gate-Source Voltage (Vos=0V) 130 \%
Eas Single Pulsed Avalanche Energy * Note 2 304 m)J
lar Avalanche Current * Note 1 3 A
EAr Repetitive Avalanche Energy * Note 1 1.6 m)J
dv/dt Drain Source Voltage Slope, Vos < 480V 50 V/ns
vV,
Reverse Diode dv/dt, Vbs < 480V 15 V/ns
p Maximum Power Dissipation (Tc= 25°C) 131 33.2 w
D
Derate above 25°C 1.05 0.265 W/°C
Ty, Tste Operating and Storage Temperature Range -55 to +150 °C
* Limited by maximum junction temperature
Thermal Resistance Characteristics
Symbol Parameter PFP65T260 PFF65T260 Units
Reic Junction-to-Case (Maximum) 0.95 3.76 oC/W
Roia Junction-to-Ambient (Maximum) 62.5 80
Package Marking and Ordering Information
Marking Device Package Remark
NCE65T260 PFP65T260 TO-220 RoHS
NCE65T260F PFF65T260 TO-220F RoHS
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Electrical Characteristics Ta=25°C unless otherwise specified

Symbol | Parameter Test Conditions | Min | Typ | Max | Units
On Characteristics
Vas(th) | Gate Threshold Voltage Vbs = Ves, Ip = 250 uA 3.0 3.5 4.0 Vv
Rbs(on) Static D.rain—Source Ves=10V,Ib=8 A - 220 260 m.ohm
On-Resistance
Off Characteristics
BVobss | Drain-Source Breakdown Voltage Ves=0V, Io =250 uA 650 -- -- Vv
Vbs =650V, Ves=0V - - 1 uA
Ipss Zero Gate Voltage Drain Current
Vbs =520V, Tc=125°C - - 100 UuA
lessk Gate-Body Leakage Current, Forward |Ves=30V,Vos=0V - - 100 nA
lassr Gate-Body Leakage Current, Reverse |Ves=-30V, Vos=0V -- -- -100 nA
Dynamic Characteristics
8Fs Forward Transconductance Vos =40V, Ip=8 A - 10 - S
Ciss Input Capacitance - 1210 - pF
Coss Output Capacitance Vos =50V, Ves =0V, - 74 - pF
f=1.0MHz
Crss Reverse Transfer Capacitance - 0.2 - pF
Qe Total Gate Charge - 24.7 42 nC
Qgs Gate-Source Charge Vos =480V, o =154, - 8.2 - nC
Ves=10V
Qgd Gate-Drain Charge - 8.5 - nC
Switching Characteristics
Td(on) Turn-On Time - 14 - ns
tr Turn-On Rise Time Vbs=380V, Io=8A, - 8 - ns
td(off) Turn-Off Delay Time Re=2.3Q, Ves =10V - 55 - ns
tr Turn-Off Fall Time - 7 - ns
Source-Drain Diode Maximum Ratings and Characteristics
Is Continuous Source-Drain Diode Forward Current -- -- 15
Ism Pulsed Source-Drain Diode Forward Current -- -- 60 A
Vsb Source-Drain Diode Forward Voltage Is=15A, Ves=0V - 0.9 1.3 \
trr Reverse Recovery Time ls=15A -- 240 -- ns
arr | Reverse Recovery Charge di/dt = 100 A/us - 2.0 - puc
Notes ;

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. Voo=50V, Ve=10V, Re=25Q2, Starting T, =25°C
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Typical Characteristics

Safe Operation Area_TO-220

Safe Operation Area_TO-220F

Operation in this area Operation in this area
is limited by Ros(on) is limited by Ros(on)
10° 10°
- L} L}
< / LM z o < I
= ou = &
E oo ' My o~ : / YIRS
2 10 2 10
=1 3 10
o o
< 1 < 100u
a ™ h g N i
- N | . N <~ iims
Kl o 2 0
10 T 10 T
- Notes ! - Notes 1
[ 1. Te=25°C ™ | 1. Te=25°C ™~
, | 1 m=150°C L | 1. T=150°C
10" | 10" |
- 3. Single Pulse Single Pulse
10° 10 10° 10° 10° 10" 10° 10°
Vos, Drain-Source Voltage [V] Vbos, Drain-Source Voltage [V]
Source-Drain Diode Forward Voltage Output Characteristics
10° 48
vGs /
, 42 | Top 20.0V
/ 100V /
<
£ /1] %
5 / / -
£ <
E 3
o 10 7 7 g 3
c g
g 3 Bott
a /| / O 24 | Bottom
) 7 / s
@ 0 g
5 150°C / 5
2 / S 18
O I =
4
£ 0 / s°C
S 10 v z 12
/ I
i 1 * Notes .
1 1 1 Ves= oV 6 Notes J
1/ | - Ves / 1. 250us pulse test
I 2.250us pulse test 2.Tc=25"C -
! 0 l |
0.2 0.4 0.6 0.8 1.0 1.2 14 16 0 5 10 15 20 25
Vs, Source-Drain Voltage [V] Vos, Drain-Source Voltage [V]
Transfer Characteristics Static Drain-Source On Resistance
10° 0.60
E
=
S
°
2 o045
— I
< 2
z 7] ¢
o x
5 / 5
L:) 10 /—f © 030
‘3 y A 4 2
g s, E L
o
=) A @ Iy
YAy i 3
e | 5
150“07755% = 015
/‘ / * Notes %
25°C 1. VDS = 20V © *Note
/ 2.250us pulse test 1. Ti=25°C
10° L 0.00 I
2 3 4 5 6 7 8 0 4 8 12 16 20 24
Ves, Gate-Source Voltage [V] Io, Drain Current [A]
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Typical Characteristics (continued)

Ros(on) vs. Junction Temperature

BVoss vs. Junction Temperature

30 12
[
53
c
) o
j=J
% 25 s
4 S
o / g L~
0] 3
2 20 5
S <}
3 @
o c
@ s
5§ 15 S 10
a K
° B /
@ K]
= 10 E “
£ 2
S ;09
2 g
5 *Not
g 05 5 otes
7 1.Ves=0V
e 2.1o = 250uA
0.0 0.8 ! .
-100 -50 0 50 100 150 200 -100 -50 0 50 100 150 200
Ty, Junction Temperature [°C] Ty, Junction Temperature [°C]
Maximum ID vs. Case Temperature Gate Charge Characteristics
20 12
_ W e
>
15 = /
—_ <)
< g 8
= \ <
I >
£ \ 8 /
3 10 ~ g 6 /
c )
£ 2
a ©
g O /
\ 4
5 >
2
*Note : Io = 15A
0 0 L
25 50 75 100 125 150 0 6 12 18 24 30
Tc, Case Temperature [°C] Qg, Total Gate Charge [nC]
Capacitance Characteristics
N
10° - Ci N
\
T i \
&
? 10° =]
c
8
5 -
<
o
S 10 N\
N\
10° | Ve
Ciss=Ces+Cap (Cos=shorted) * Notes
[ Coss=Cos+Cen \ 1.Ves =0V
- Crss=Cop 2.1=1MHz
10" -
10 10° 10 10°
Vbs, Drain-Source Voltage [V]
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Typical Characteristics (continued)

Thermal Response

Thermal Response

10°

Transient Thermal Response Curve_TO-220

- *Notes

1. Zrac(t) = 0.95°C/W Max.

2. Duty Factor, D = t1/2

3. Tow - Te = Pow * Zrc(t)

10°

10

Square Wave Pulse Duration [sec]

Transient Thermal Response Curve

" *Notes

1. Znic(t) = 3.76°C/W Max.

2. Duty Factor, D = t1/t2

3. Tom - Tc = Pom * Zrac(t

AN

single Pulse

10°

10

10°

10°

10*

Square Wave Pulse Duration [sec]

10*
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Characteristics Test Circuit & Waveform

R, Vs
Vps © M o]

VDD

R (0.5 rated V)
o }\/(\;/\, @9 rated Vpg

v [ DUT

|
i
(. I |
Vin | 1 1
> td(on)‘ “— t : 1 (o) 4
(o, O ton ity

Switching Time Test Circuit & Waveforms

Same Type
as DUT

50KQ

12v 200nF A1
| | T 300nF

1ov

i
<
2

'

VGS f-— Qgs —- di —p
+ DUT
1mA
AL
O ¢

Charge

Gate Charge Test Circuit & Waveform

Vv,

Vps (t)

Unclamped Inductive Switching Test Circuit & Waveforms

L 1
PRI N JC JE————E
ps O — 0 A : \VA VA
\
e BVDSS
ID
lAS e
Rq
o AN | Io(t) -
10v [ DUT Voo
(e} . ro) f—— ty —] Time
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Characteristics Test Circuit & Waveform (continued)

J_I.ﬂ. Ves

DUT
—0 +
Yy
ME v
o _
o
s o
L
41
Driver
Rs —
& | Same Type 1
m— as DUT - VDD
e dv/dt controlled by Rg
o |; controlled by pulse period

VGS
( Driver)

Gate Pulse Width T
Gate Pulse Period 10V

IS
(DUT)

lem » Body Diode Forward Current

di/dt

(DUT)

Wl X

N——
Body Diode Reverse Current

Body Diode Recovery dv/dt

Vi Voo

! v

T

Body Diode
Forward Voltage Drop

Peak Diode Recovery dv/dt Test Circuit & Waveforms
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