KMOS Semiconductor

20A, 650V
N-CHANNEL PLANAR MOSFET

20NG65A

1. Features

B Proprietary New Planar Technology
B Rpson=0.38Q(typ.) @ Ves=10V

B Low Gate Charge Minimize Switching Loss
B Fast Recovery Body Diode

2. Applications

B Adaptor

® TV Main Power

B SMPS Power Supply

B LCD Panel Power

3. Pin configuration

TO-220F
2.0rain
o]
Pin Function
1.Gate Ej ! Gate
2 Drain
o 3 Source
3. Source
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4. Ordering Information

Part Number Package Brand
KNF20N65A TO-220F KIA
5. Absolute maximum ratings
(Tc= 25 °C, unless otherwise specified)
Parameter Symbol Ratings Unit
Drain-to-Source Voltage " Vbss 650 \Y
Gate-to-Source Voltage Vass +30 \%
Continuous Drain Current Ip 20 A
Continuous Drain Current @ Tc=100°C Ip @ Te=100°C Figure 3 A
Pulsed Drain Current at Ves=10V 2 Iom Figure 6 A
Single Pulse Avalanche Energy EAS 850 mJ
Peak Diode Recovery dv/dt ® dv/dt 5.0 Vins
Power Dissipation Po 65 w
Derating Factor above 25°C Po 0.52 W/eC
Maximum Temperature for Soldering T 300
Leads at 0.063in (1.6mm) from Case for 10 seconds, Toa 260 °C
Package Body for 10 seconds
Operating and Storage Temperature Range T,&TsTG -55 to 150 °C

Caution: Stresses greater than those in the “Absolute Maximum Ratings” may cause permanent damage to the

device.

6. Thermal characteristics

Parameter Symbol Ratings Unit

Thermal Resistance, Junction-to-Case Resc 1.92 °C/W
Thermal Resistance, Junction-to-Ambient Reua 100 °C/W
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KMOS Semiconductor

7. Electrical characteristics

(Ty,=25°C, unless otherwise specified)

Parameter Symbol Test Conditions Min. Typ. Max. Unit

Drain-to-Source Breakdown Voltage BVbss Ves=0V, Ip=250uA 650 - - V
Vps=650V, Vgs=0V - - 1 uA
Drain-to-Source Leakage Current Ipss Vbs=520V, Vgs=0V ) ) 100 A
T,=125°C

Gate-to-Source Leakage Current less Ves=130V, Vps=0V - - +100 nA
Drain-to-Source ON Resistance #) Robs(on) Ves=10V, Ip=10A - 0.38 0.50 Q
Gate Threshold Voltage VesH) | Vbs=Ves,Ip=250uA 2.0 - 4.0
Forward Transconductance 4 gfs Vps=15V,Ip=10A - 15 - S
Input Capacitance Ciss - 2500 -
Reverse Transfer Capacitance Coss VGS?SY_ 8/“25;225\/’ - 220 - pF
Output Capacitance Crss - 34 -
Total Gate Charge Qq - 62 -
Gate-to-Source Charge Qgs VD@Ziig\{(’)ITOZ\?A’ - 10 - nC
Gate-to-Drain (Miller) Charge Qg - 23 -
Turn-on Delay Time taon) - 32 -
Rise Time trise Vbp=325V, Ip=20A, - 180 -
Turn-Off Delay Time taorry | R6=25Q,Ves=10V - 71 - nS
Fall Time trai - 120 -
Continuous Source Current 4 Isp Integral PN-diode in - - 20 A
Pulsed Source Current 4 Ism MOSFET - - 80 A
Forward Voltage Vsp Is=20A, Vgs=0V - - 1.5 V
Reverse recovery time ter le=20A, Vas=0V - 800 - ns
Reverse recovery charge Qr di/dt=100A/us, - 35 - uC

Note:

1) Ty)=+25°C to +150°C

2) Repetitive rating; pulse width limited by maximum junction temperature.
3) Isp=20A, di/dt<100A/us, Vpp<BVpss, Ty=+150°C.

4) Pulse width=380us; duty cycle<2%.
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8. Typical Characteristics

Figure 1. Maximum Effective Thermal Impedance, Junction-to-Case

Vps. Drain-to-Source Voltage (V)

Vgas, Gate-to-Source Voltage (V)
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20A,
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Figure 6. Maximum Peak Current Capability
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Figure 7. Typical Transfer Characteristics Figure 8. Unclamped Inductive
Switching Capability
25 100
PULSE DURATION = 380 pis
z DUTY %UYSLE = 0.5% MAX / .
et Vi w
g 20 <
E | =
3 = 10
© 15 8 =
N STARTING T ;=25C
% / % LTS i
‘g 10 E STARTING T ;= 150°C TT{ \\
-~ ™y
o : ~
E = P
= g 2 I R= 0: tay= (Lxlag)13B8Vpss VD) S
a I R 0: 1= (LR) Inflpg *RY(1.3BVpg 5- Vi 1] I b
— R equals lolal Series resistance of Drain circult \\~
0 0.1
7 6 7 1E-6 10E-6 100E-6 1E-3 10E-3
Vs, Gate-to-Source Voltage (V) tay, Time in Avalanche (s)
Figure 9. Typical Drain-to-Source ON Figure 10. Typical Drain-to-Source ON Resistance
Resistance vs Drain Current vs Junction Temperature
600 275
2.50
o 4
® . 500 o= /
85 L~ t§= Z
Q 5 400 (3 T 2.00
9D g — g2 E /]
i y = 1.75
gg £ 8 a
& @ 300 g £ 150 4
= 0O o /
22 =g 125
8o 200 z5
zX c % 1.00
O = wn
@ O 07 PULSE DURATION = 10 s
o O 100 o 0.50 / DUTY CYCLE = 0.5% MAX
- 1= Vgs = 10V, Ip = 10.0A
0 D25 1 L L 1
0 5 10 15 20 25 30 -715 B0 -25 0 25 50 75 100 125 150

Ip,Drain Current (A)

T, Junction Temperature (°C)

5/8

Rev 1.0 Jan. 2026



20A, 650V

N-CHANNEL PLANAR MOSFET

20NG65A

KMOS Semiconductor

Figure 11. Typical Breakdown Voltage vs

Junction Temperature
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Figure 15 .Typical Gate Charge
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Figure 12. Typical Threshold Voltage vs
Junction Temperature
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Figure 16. Typical Body Diode Transfer
Characteristics
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9. Test Circuits and Waveforms

T:%EH{ L

yr m) L
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Same Type * lsp controlled by pulse period
Ves asD.UT. * D.U.T.-Device Under Test
Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 1.2 Peak Diode Recovery dv/dt Waveforms
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Fig. 2.1 Switching Test Circuit
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Fig. 4.1 Unclamped Inductive Switching Test Circuit
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Fig. 4.2 Unclamped Inductive Switching Waveforms
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