20A, 650V
N-CHANNEL MOSFET

65R190

SEMICONDUCTORS

1. Description

This Power MOSFET is produced using KIA semi's advanced super-junction technology. This
advanced technology has been especially tailored to minimize conduction loss, provide superior switching
performance, and withstand high energy pulse in the avalanche and commutation mode. These devices

are well suited for AC/DC power conversion in switching mode operation for higher efficiency.

2. Features

Roson=0.16Q@Ves=10 V

Low gate charge ( typical 70nC)
High ruggedness

Fast switching

100%avalanche tested

Improved dv/dt capability

3. Pin configuration
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4. Absolute maximum ratings

(Tc= 25 °C , unless otherwise specified)

Parameter Symbol Ratings Units
Drain-source voltage Vbss 650 V
Gate-source voltage Vass +30 \
T.=25°C 20* A
Drain currenet continuous Ip
T.=100°C 10* A
Drain current pulsed (note1) Iom 62* A
Repetitive (note1) Ear 1 mJ
Avalanche energy
Single pulse (note2) Eas 485 mJ
Avalanche cyrrent  (note1) lar 20 A
Peak diode recovery dv/dt (note3) dv/dt 4.5 V/ns
T.=25°C 208 w
Total power dissipation Po
Derate above 25°C 1.66 wW/°C
Operating and storage temperature range T, Tste -55~+150 °C
Maximum lead temperature for soldering purposes, o
9, T|_ 300 C
1/8”from case for 5 seconds
* Drain current limited by maximum junction temperature
5. Thermal characteristics
Parameter Symbol Rating Unit
Thermal resistance, Junction-ambient Rihsa 62 °C/W
Thermal resistance, case-to-sink typ. Rius - °C/W
Thermal resistance, Junction-case Rinuc 0.6 °C/W
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6. Electrical characteristics

(Ty=25°C,unless otherwise noted)

Parameter Symbol Test Conditions | Min | Typ | Max | Units
Off characteristics
Drain-source T,=25C 650 - - \Y;
breakdown voltage T,=150C BVobss Ves=0V,Io=250uA, - 700 - \%
Zero gate voltage drain current Ibss Vos=650V,Ves=0V - - L WA
Vps=480V,Tc=125C - - 10 MA
Gate-body leakage Forward | Ves=30V,Vps=0V - - 100 nA
current Reverse 88 Vs=-30V,Vps=0V - - | -100 ] nA
Breakdown voltage temperature [p=250puA, o
coefficient ? P ABVpss/ AT, refergnced l’:o 25T ) 0.6 ) VIFC
On characteristics
Gate threshold voltage Vas(tH) Vps=Vas, Ip=250uA 2.0 - 4.5 V
Static drain-source on-resistance Rbs(on) Ves=10V,Ip=12A - 0.16 | 0.19 Q
Forward transcongductance OFs VDS_?r?(X’elf)_ 12A - 16 - S
Dynamic characteristics
Input capacitance Ciss - 1440 - pF
Output capacitance Coss VD3=$=51V I\,/IVI_?S=0V, - 300 - pF
Reverse transfer capacitance Crss z - 10 - pF
Switching characteristics
Turn-on delay time toon) - 25 - ns
Rise time tr Vpp=400V,Ip=12A, - 55 - ns
Turn-off delay time to(oFF) Rs=20Q (note4,5) - 70 - ns
Fall time te - 40 - ns
Total gate charge Qs - 70 90 nC
Gate-source charge Qas \\;Dsi‘:%(\)/v’ IDt=240’g" - 7.8 - nC
Gate-drain charge Qcp 68 (note4,5) - 9 - nC
Drain-source diode characteristics
Drain-source diode forward voltage Vsp Ves=0V,lsp=20A - 1 1.5 V
Continuous drain-source current Is - - 20 A
Pulsed drain-source current Ism - - 60 A
Reverse recovery time trr - 475 - ns
Reverse recovery charge Qrr Ves=0V,Is=20A, - 5.8 - uC
Peak reverse reconery current lRRM die/dt=100A/us (note4) - 35 - A

Note: 1. Repetitive rating : pulse width limited by maximum junction temperature
2.L=10.5mH, Ias= 10A, Vpp=150V, starting T,=25°C
3. Isp=<ID, di/dt<200A/us, Vpp<BVpss, starting T,=25°C
4. Pulse test : pulse width<300us, duty cycle<2%

5. Essentially independent of operating temperature
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7. Test circuits and waveforms
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Figure 1: Power dissipation
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Figure 5: Typ. output characteristic

1
Q

0.8

0.7

Rps(on)

0.6

05

04

03

hY
k"
N

02

-60 -20

Rpeon=f(T;); T;=150 °C: parameter Ip=12A Vg=10V
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