NG & POWET .

PFP4AN70E / PFF4ANTOE

FEATURES
O Originative New Design 650V N-Channel MOSFET
O 100% EAS Test
U Rugged Gate Oxide Technology _ Drain
Q Extremely Low Intrinsic Capacitances BVpss = 700V
U Remarkable Switching Characteristics =

g ) RDS(on) - 2.45 Q Gate
U Unequalled Gate Charge : 10 nC (Typ.)
O Extended Safe Operating Area Ipb = 4.0A Source
O Lower Rpgon) & 2:45 Q (Typ.) @Vgs=10V
Q Halogen Free TO-220 TO-220F
APPLICATION ‘
U Low power battery chargers 14 i

e

Q Switch mode power supply (SMPS) 3 %3
QO DC-AC converters. 1.Gate 2. Drain 3. Source 1.Gate 2. Drain 3. Source

Absolute Maximum Ratings  T.=257C unless otherwise specified

Symbol Parameter PFP4ANT70E | PFF4ANT70E Units
Vpss Drain-Source Voltage 700 \%
Ip Drain Current — Continuous (T¢=257) 4.0 4.0* A

Drain Current — Continuous (T.=1007C) 2.6 2.6* A
lom Drain Current — Pulsed (Note 1) 16.1 16.1* A
Vs Gate-Source Voltage 130 v
Eas Single Pulsed Avalanche Energy (Note 2) 240 mJ
Iar Avalanche Current (Note 1) 4.0 A
Ear Repetitive Avalanche Energy (Note 1) 10.0 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 5.5 V/ns
Po Power Dissipation (T.=25T) 100 33 w
- Derate above 25C 0.80 0.26 W/ C
T, Tsre Operating and Storage Temperature Range -55to +150 T
T Maximum lead temperature for soldering purposes, 300 ©
1/8” from case for 5 seconds

Thermal Resistance Characteristics

Symbol Parameter PFP4ANT70E | PFF4ANT0E Units
Rosc Junction-to-Case 1.25 3.79
Ron Junction-to-Ambient 62.5 62.5 C/wW

* When mounted on the minimum pad size recommended (PCB Mount)
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Electrical CharacteristicS 7.=25°C unless otherwise specified

Symboll Parameter Test Conditions | Min | Typ | Max | Units

On Characteristics

Vgs |Gate Threshold Voltage Vps = Vgs, Ip = 250 UA 2.5 - 45 \Y,
Rpsiony | Static Drain-Source
Vgs=10V,I;=2.0A -- 2.45 2.8 Q
On-Resistance ©s P
Off Characteristics
BVpss | Drain-Source Breakdown Voltage Vgs =0V, Iy =250 uA 700 -- -- \Y,
ABV Breakdown Voltage Temperature
Dss . g P I, = 250 uA, Referenced t025C - 0.6 - V/C
/AT, | Coefficient
Ipss ) Vps =700V, Vg =0V - - 10 uA
Zero Gate Voltage Drain Current -

Vps =560V, Tc=125T - - 100 uA
lgsse | Gate-Body Leakage Current, Forward Vs =30V, Vo =0V B B 100 nA
lgssk | Gate-Body Leakage Current, Reverse Vs =30V, Vpg =0V B B -100 nA

Dynamic Characteristics
Ciss Input Capacitance -- 585 760 pF
- Vps=25V, Vg =0V
C Output Capacitance DS ' GS ’ - 63 82 F
= Pu e ' f=1.0 MHz P
Crss Reverse Transfer Capacitance - 4 6 pF
Switching Characteristics
tyony | Turn-On Time Vs =350V, I = 4.0 A, - 14 28 ns
t, Turn-On Rise Time Re=25Q -- 75 15 ns
Loty Turn-Off Delay Time -- 28 56 ns
t Turn-Off Fall Time (Note 45) 1 __ 6.5 13 ns
Qq Total Gate Charge Vps =560V, Ip = 4.0 A, - 10 15 nC
Qqs Gate-Source Charge Vgs=10V -- 3.2 -- nC
Qq | Gate-Drain Charge (Note 4,5) - 38 - nC
Source-Drain Diode Maximum Ratings and Characteristics
I Continuous Source-Drain Diode Forward Current -- -- 4.0 A
Ism Pulsed Source-Drain Diode Forward Current - - 16.1
V¢p | Source-Drain Diode Forward Voltage | I5=4.0 A, Vgs=0V - - 15 \%
trr Reverse Recovery Time Is=4.0A, Vg=0V - 290 - ns
Qrr | Reverse Recovery Charge dig/dt = 100 A/ps (Noted) | -- 1.8 - uC
Notes ;

Repetitive Rating : Pulse width limited by maximum junction temperature
1,s=4.0A, V=50V, Rg=25Q, Starting T, =25°C

15p<4.0A, di/dt<300A/us, Vpp<BVpes, Starting T;=25 °C

Pulse Test : Pulse Width < 300us, Duty Cycle < 2%

Essentially Independent of Operating Temperature

aprwNE
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Typical Characteristics

Fig 1. Output Characteristics

Fig 2. Transfer Characteristics
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Fig 5. Capacitance Characteristics Fig 6. Gate Charge Characteristics
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Figure 6. Gate Caharge Characteristics
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Typical Characteristics

Fig 7. BVbss vs. Junction Temperature Fig 8. Rps(on) vs. Junction Temperature
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Figure 6. Gate Caharge Characteristics
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Typical Characteristics (continued)

Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs Temperature vs Temperature
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Figure 9. Maximum Safe Operating Area Figure 10. Maximum Drain Current
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Figure 11. Transient Thermal Response Curve
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Characteristics Test Circuit & Waveform

R.
Vps © M 0
Voo

R (0.5 rated Vpg)
o }\/3\, @9 DS

10V J_L DUT

(e, O

Fig 14. Resistive Switching Test Circuit & Waveforms

Same Type

as DUT «~—— Q ———»

12V == 200nF, A1
T 7T oo

n DUT

Charge
Fig 15. Gate Charge Test Circuit & Waveform

VDS

— Vps ()

Fig 16. Unclamped Inductive Switching Test Circuit & Waveforms
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Characteristics Test Circuit & Waveform (continued)

DUT
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IS 0\53
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Driver
& ) Same Type 1
m— as DUT - VDD
TUL Ves - dvidt controlled by Ry
« |5 controlled by pulse period
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v _ Gate Pulse Width t
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( Driver) 1fv
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( DUT ) di/dt
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Fig 17. Peak Diode Recovery dv/dt Test Circuit & Waveforms
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Package Dimension

I-PAK(TO-251) @

+———6.6£0.076——»|

5.320.05——
[ 38l—»

«2.3+0.076%

0.50810.05»T
Lﬁ

i

Max 0.10—»j=—

o.1o~o.15j&

Y

— 5o
5

<0.85:0/05

Y

1.00+0.05

A
A

3-0.80£0.05—» -

[PE—
2.240.2
e 70+01— wle 61540076 w1« 0.868+0.05
R
—»

«—2.286—»l<—2.286—] 0.508£0.05

\
A

Feb 2014 Wing On STS REV.AQ

40.LN¥44d / 40.LN¥d4d




Package Dimension

I-PAK(TO-251) ®

o Al < F
( W h i
Symbol Millimeters
o
A 6.40 ~ 6.60
o I
AL 5.30~5.50 Y
B 5.40~5.70 a2| |a2
v | v
C 1.35~1.65 T T
D 7.40~ 8.00
D1 0.60~0.75
D2 2.30 a
D1-—» - —» D3
D3 0.49~0.59
D4 1.72~1.82
E 2.20~2.40
F 0.55~0.65 o D2l - — D4
al 5 deg
a2 5 deg
—»{ [*+—a3
a3 2 deg \
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Package Dimension

D-PAK(TO-252) @

40.LN¥44d / 40.LN¥d4d

e]
E — - A -
b3 E1
i | [e] {g — [—c2 —1 E12 |=—
\93/"'( f t'_d___ T[ -+ I
3 a
! | |
. - |
l' : | .|
0 L]
| f
= -
—=—3xb \ DETAIL "B" b
[4]o25®@[c[A[B] © \ ﬂ
- _.iig N =
|F| [ i
asvoel \I | (b) ;’ f
ﬂ_lj_lgl‘ PLANE L[ SEATING AL "B"
i —.C I 1] “pLANE
(L1) <
SYMBOL | MIN. | MAX. | SYMBOL | MIN. | MAX. | SYMBOL | MIN. | MAX.
A 218 | 2.39 E 6.35 | 6.3 o1 0° 15°
Al - 0.13 El 432 - $2 25° | 35°
b 0.640 | 0.884 e 2.29 BSC
bl 0.65 | 0.79 H 9.94 | 1034
b2 0.760 | 1.124 L 1.50 | 1.78
b3 495 | 5.46 L1 2.74 REF
- 046 | 061 L2 0.51 BSC
cl 041 | 0.56 L3 0.80 | 1.27
o2 040 | 0.60 L4 - 1.02
D 597 | 6.22 L5 1.140 | 1.492
DI 521 - ] 0° 10°
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Package Dimension

D-PAK(TO-252) @

[————6.6£0.15— >

’475.3i041047
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