600V
N-CHANNEL MOSFET

SEMICONDUCTORS

1. Description

The KIA4NGO is a high voltage MOSFET and is designed to have better characteristics, such
as fast switching time, low gate charge, low on-state resistance and have a high rugged avalanche

characteristics. This power MOSFET is usually used at high speed switching applications in power

supplies, PWM motor controls, high efficient DC to DC converters and bridge circuits.

N

. Features

600V, RDS(ON) =2.1 Q@ VGS=1 ov
Ultra low gate charge (typ Qg=15.5nC)
Low Reverse capacitance (typ C.ss=8pF)

100% avalanche tested

RoHS compliant

3. Pin configuration

B> 5 P

TO-252 TO-220 TO-220F TO-283
2.0rain
o]
Pin Function
1.Gate Ej ! Gate
2 Drain
]
3.Source 3 Source
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4. Absolute maximum ratings

(TC= 25 °C, unless otherwise specified)

Parameter Symbol Rating Units
Drain-source voltage Vbss 600 \Y
Drain current T0=25°C Ib 4 A
Tc=100 °C 2.5 A
Drain current pulsed (note 1) Ipm 16 A
Gate current voltage Vass +30 \
Single pulsed avalanche energy (note 2) Eas 260 mJ
Avalanche current (note 1) AR 4.4 A
Repetitive avalanche energy (note 1) Ear 10.6 mJ
Peak diode recovery dv/dt (note 3) dv/dt 4.5 V/ns
Power dissipation Tc=25°C Pp 75 w
derate above 25 °C 0.59 wW/°C
Operating and Storage temperature range Ty Tste -55 ~ +150 °C
Maximum lead temperature for soldering T 300 oC
purposes,1/8” from case for 5 seconds L
5. Thermal characteristics
Parameter Symbol Rating Unit
Thermal resistance,Junction-to-case Reuc 2.5 °C /W
Thermal resistance,Junction-to-ambient Resa 83 °C /W
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6. Electrical characteristics

(T,=25°C,unless otherwise notes)

Parameter |  Symbol | Conditions | Min | Typ | Max | Unit
Off characteristics
Drain-source breakdown voltage BVpss Ves=0V,Ip=250uA, T,=25°C | 600 V
Breakdown voltage temperature Ib=250uA,
coefficient ° P ABVpss/AT, referenced ’tjo 25°C 06 VPG
. VDS=600V ,VGS=OV 1 |JA
Zero gate voltage drain current Ipss Vps=480V Tc=125 °C 10 UA
Gate-body leakage Forward lassk Vgs=30V,Vps=0V 100 nA
current Reverse lgssr Ves=-30V,Vps=0V -100 | nA
On characteristics
Gate threshold voItage VGS(th) VDS=VGS, |D=250|JA 2.0 4.0 V
Static drain-source on-resistance Rpson) Vgs=10V,Ip=2.0A 2.1 2.4 Q
Forward transconductance Ors Vps=100V, Ip=2.4A (note4)| 2.9 S
Dynamic characteristics
Input capacitance Ciss 650 | 800 pF
Output capacitance Coss Vps=25V,Vgs=0V,f=1.0MHz 70 90 pF
Reverse transfer capacitance Crss 8 11 pF
Switching characteristics
Turn-on delay time ta(on) 16 45 ns
Turn-on rise time t; Vop=300V,Ip=4.0A,Rg=25Q 45 100 ns
Turn-off delay time tacoff) (note4,5) 36 85 ns
Turn-off fall time tf 30 70 ns
Total gate charge Qq _ _ _ 155 21 nC
Gate-source charge Qqs VDS_480V’(LD&2'A?2)’VGS_1 oV, 2.4 nC
Gate-drain charge Qqq ' 7.1 nC
Drain-source diode characteristics and maximum rating
Maximum continuous drain-source | 44 A
diode forward current S '
Maximum pulsed drain-source diode | 176 A
SM .
forward current
Drain-source diode forward voltage Vsp Ves=0V,Is=4.0A 1.4 V
Reverse recovery time tr Vgs=0V,ls=4.0A 277 ns
Reverse recovery charge Qyr di/dt=100A/us (note4) 2.07 uC

Note:1.repetitive rating:pulse width limited by maximum junctio/n temperature
2.1as=4.0A,Vpp=50V,Rs=25Q,staring T,=25°C
3.1sp<4.0A,di/dt<200A/us,Vpp<BVpss,staring T,=25 °C
4.Pulse test:pulse width<300us,duty cycle<2%

5.Essentially independent of operating temperature Typical characteristics
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7. Test circuits and waveforms

Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
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Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 10. Maximum Drain Current
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Figure 11-1. Transient Thermal Response Curve
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Gate Charge Test Circuit & Waveform
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Resistive Switching Test Circuit & Waveforms
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Unclamped Inductive Switching Test Circuit & Waveforms
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Peak Diode Recovery dvidt Test Circuit & Waveforms
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