TO-220F 20A, 650V N-CHANNEL POWER MOSFET
FEATURES
® RosON<0.5Q@Vas=10V Unit: mm
@ Fast switching capability
® |ow Gate Charge
® Lead free in compliance with EU RoHS directive.
m SYMBOL

|
Pin Definition: N
1 Gate Block Diagram oo 290
2. Drain D i 2.58 !
3. Source L_L_ﬂ 2.50
.35
.85 l
"0.55
0.45
G
S
ABSOLUTE MAXIMUM RATINGS (Tc=25°C, unless otherwise specified)
PARAMETER SYMBOL RATINGS UNIT

Drain-Source Voltage Vbs 650 \Y
Gate-Source Voltage Ves +30 %
Continuous Drain Current Io 20 A
Pulsed Drain Current (Note 1) Iowm 80 A
Avalanche Energy(Note 5) Eas 550 mJ

TO-220/TO-3P 250
Power Dissipation Pb W

ITO-220/ITO-220-L 80
Junction Temperature TJ +150 °C
Storage Temperature Tste -55 ~ +150 °C
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THERMAL DATA
PARAMETER SYMBOL RATING UNIT
TO-220 625
Junction to Ambient |ITO-220/ITO-220-L Reia ) °C/W
TO-3P 417
TO-220/TO-3P 0.5
Junction to Case Reic °C/W
ITO-220/1TO-220-L 147

ELECTRICAL CHARACTERISTICS

(Tc=25°C, unless otherwise specified)

PARAMETER | symBOL | TEST CONDITIONS | MIN] TYP [MAX]UNIT
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage BV pss Ves=0V,Ib=250pA 650 \
Drain-Source Leakage Current Ipss Vps=650V,Ves=0V 1 HA
Gate- Source Leakage Current Forward I Ves=30V, Vos=0V 100_{ nA
g Reverse o5 [Ves=-30V,Vos=0V 100 | nA

ON CHARACTERISTICS(Note 3)
Gate Threshold Voltage Vs aH) Vps=Vas,Ip=250uA 2.0 40 | V
Static Drain-Source On-State Resistance RbsoN) Ves=10V,Ib=10A 0.5 Q
DYNAMIC CHARACTERISTICS(Note 4)
Input Capacitance Ciss 2400 pF
Output Capacitance Coss Vos=25V,Ves=0V,f=1TMHz 225 pF
Reverse Transfer Capacitance Chrss 20 pF
SWITCHING CHARACTERISTICS (Note 4)
Turn-On Delay Time toon 35 ns
Turn-On Rise Time R Vop=325V,Ip=20A, 82 ns
Turn-Off Delay Time tporr) Re=250 180 ns
Turn-Off Fall Time tr 90 ns
Total Gate Charge Qg Vbs=325V. [p=20A, 65 nC
Gate-Source Charge Qgs Vas=10V 11 nC
Gate-Drain Charge Qap 26 nC
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
Drain-Source Diode Forward Voltage Vsp Vaes=0V,Is=20A 15 V
Maximum Continuous Drain-Source Diode Is 20 | a
Forward Current (Note 2)
Reverse Recovery Time trr Ves=0V,Is=20A 390 ns
Reverse Recovery Charge Qe dlr/dt=100A/us(Note 1) 3400 nC
Note:1. Repetitive Rating : Pulse width limited by maximum junction temperature

2. Surface mounted on FR4 Board ,t<10sec

3. Pulse Test: Pulse width <300uS,Duty cycle<2%.

4. Guaranteed by design,not subject to production.

5. L=10mH, Io=10.5A,Voo=50V, Vcate=650V,Starting T)=25°C
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20NG65F

Typical characteristics Diagrams
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Figure 5 Maximum Effective Thermal Impendance , Junction to Case
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Typical characteristics Diagrams
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Typical characteristics Diagrams
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Typical characteristics Diagrams

20N65F/20N65FL 20N65F/20N65FL
100 jmal
- SRR un|
N N N ,1,0, 1S mg
z ~ N AN \\\ | o
b= J o N |m i
< 10 S NN 10008 \\
x > N . i Z &
5 " 1ms g \
= N [ = NG
o : N T w
£ N oms 2 N
E 1 E=OPERATIONINTHISAREA \\ = 30 ™
. — MAY BE LIMITED BY Roson) N H \
= [ Tj=MAX RATED pcHR{HE - \
—— Tc=25C Single Pulse Il - \
oq L LTI T 1 | 0
1 10 100 1000 ] 25 50 75 100 125 150
Te , Case Temperature , C
Vds , Drain-to-Source Voltage , Volts
Figure 16 Maximum Forward Bias Safe Operating Area Figure 17 Maximum Power Dissipation vs Case Temperature
20N65F/20N65FL
10
1
=T e
{ 50% T T !
= mE— BB
E 0.1 = 20% 1 Bt
72, —10% = -
g L+ 5% ——" P s -
"1 4~
g' —=2% 1% ] ’// i ]
L+ %| Lt
= 0.01 = Pom ke e
E === Single pulse t2 < EEE
e MOTES: I
DUTY FACTOR:D=t1/t2 i
0.001 PEAKTI=Pop'Zyo oot T
0.00001 0.0001 0.001 0.01 0.1 1 10
Rectangular Pulse Duration, Seconds
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