10A, 650V

N-CHANNEL MOSFET KNX6165B

SEMICONDUCTORS

1. Features

RoHS Compliant
Rps(on),typ.=0.75Q @ Ves=10V

Low Gate Charge Minimize Switching Loss

3 3 3 S

Fast Recovery Body Diode

2. Applications

n  Adaptor
n Charger
n SMPS Standby Power

3. Pin configuration

3 23
TO-220 TO-220F

2.0rain

o
Pin Function
1 Gate

1.Gate Ej

2 Drain

o 3 s

3.5ource ource
4 Drain
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NCHANNEL MOSFET KNX6165B

SEMICONDUCTORS

4. Ordering Information

Part Number Package Brand
KNP6165B TO-220 KIA
KNF6165B TO-220F KIA

5. Absolute maximum ratings

TC=25°C unless otherwise specified

Parameter Symbol TO-220 | TO-220F Unit
Drain-to-Source Voltage VDSS 650 \%
Gate-to-Source Voltage VGSS +30 \%
Continuous Drain Current ID 10 A
Pulsed Drain Current at VGS=10V IDM 40 A
Single Pulse Avalanche Energy EAS 800 mJ
Power Dissipation 125 45 W
Derating Factor above 25°C Fp 1 0.36 wW/°C
f:sliefr(i)?% girgcpoegzéure Distance of 1.6mm from TL 300 °C
Operating and Storage Temperature Range TI& TSTG -55 to 150 °C

6. Thermal characteristics

Parameter Symbol TO-220 TO-220F Unit
Thermal Resistance, Junction-to-Case Reac 1.0 2.78 °CIwW
Thermal Resistance, Junction-to-Ambient Reia 62 100 °C/W
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10A, 650V

N-CHANNEL MOSFET KNX6165B

SEMICONDUCTORS

7 . Electrical characteristics

(TJ=25°C,unless otherwise notes)

Parameter Symbol Conditions Min | Typ | Max | Units

OFF Characteristics

Drain-to-Source Breakdown

Voltage BVpss VGSZOV, Ib=250uA 650 -- -- Vv
Drain-to-Source Leakage Vps=650V, Ves=0V - - 1 UA
Current loss _ _ —1om0

Vps=520V,Ves=0V,T;=125°C - - 100 uA
Gate-to-Source Leakage Ves=+30V, Vps=0V - - | 100 | nA
Current less — —

Ves=-30V, Vps=0V -- -- -100 nA
ON Characteristics
Static Drain-to-Source _ _
On-Resistance Rosion Ves=10V, 1p=5.0A - 0.75 | 0.9
Gate Threshold Voltage VGs(TH) Vbps=Vas, Ib=250uA 2 - 4 \%
Forward Transconductance gfs Vps=15V,Ip=5.0A -- 8.0 -- S
Dynamic Characteristics(Essentially independent of operating temperature)
Input Capacitance Ciss - 1650 | -- pF
Output Capacitance Coss Ves=0V, Vps=25V, f=1.0MHz - 125 - pF
Reverse Transfer Capacitance Crss -- 13 -- pF
Total Gate Charge Qg -- 30 -- nC
Vpp=520V, Ip=10A,

Gate-to-Source Charge Qos Ves=0 to 10V - 8 -- nC
Gate-to-Drain (Miller) Charge Qg - 8.5 - nC
Resistive Switching Characteristics(Essentially independent of operating temperature)
Turn-on Delay Time tdon) - 10 - nS
Rise Time trise Vop=325V, Ip=10A, - 15 - nS
Turn-Off Delay Time td(orr) Ves=10V Rg=4.7Q - 41 - ns
Fall Time tfan - 16 - nS
Source-Drain Body Diode Characteristics
Continuous Source Current Isp o -- -- 10 A

Integral pn-diode in MOSFET
Pulsed Source Current( Ism -- -- 40 A
Diode Forward Voltage Vsp I1s=10A, Vgs=0V -- -- 15 \%
Reverse Recovery Time trr ) - 455 - ns

Ves=0V Ir=ls, di/dt=100A/us
Reverse Recovery Charge Qrr -- 15 -- nC

Note: 1.TJ=+25°C to +150°C
2.Pulse width=<380us; duty cycle<2%.
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8. Typical Characteristics

Figure1. Maximum Transient Thermal Impedance
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Figure 6. Peak Current Capablllly
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Figure7. Transfer Characteristics
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Figure 8. Unclamped Inductive Switching

10604 1 ném 1 CE-02
tav, Time in Avalanche, Seconds

1. 0E-05

Figure 10. Rdson vs Junction
Tomperature

R

K

n
2

-
3
o

B B

g

Resistance, Normalized
R
o

Rds{on), Drain to Source ON

(=]
b
2N

=
2

-50 25 0 25 50 TS 100 125 180

Tj, Junction Temperature, C

50f9

Rev 1.0. May. 2019



10A, 650V
N-CHANNEL MOSFET

KNX6165B

SEMICONDUCTORS

Figure 11.Breakdown Voltage vs
Temperature
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Figure 14. Capacitance vs Vds
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9. Test Circuits and Waveforms

D.U.T. O+
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W | m}) DI’iVBr —_ VDD
* dv/dt controlled by Rg
Same Type * lsp controlled by pulse perod

Ves as D.UT. * D.U.T.-Device Under Test

®
Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit

7 0of9 Rev 1.0. May. 2019



10A, 650V
N-CHANNEL MOSFET

KNX6165B

SEMICONDUCTORS

Ves < Pariod ————————™ D= P.W.
(Criver) ja— PFPW. & Penod
V;EZ 10
i
J)
Ire, Body Diode Forward Current
Iso )
(D.UT) \ difdt
i
\/ o _I_ \</
Body Diode Reverse Current
Body Dinode Recovery dvdt
Vios HH"H_,
(O.UT) . Voo
Lo |
E]
EBody Dinde Forward Voltage Drop
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