4.0A 600V

N-CHANNEL MOSFET 4N6OH

SEMICONDUCTORS

1.Description

The KIA4N60H N-Channel enhancement mode silicon gate power MOSFET is designed for high
voltage, high speed power switching applications such as switching regulators, switching converters,

solenoid, motor drivers, relay drivers.

2 . Features

Rpson) =2.3Q@ Ves=10V

Low gate charge (typical 13.5nC)
High ruggedness

Fast switching capability

Avalanche energy specified

5 3 3 3 3 3

Improved dv/dt capability

3. Pin configuration
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TO-251 TO-252 TO-220 TO-220F TO-262
2.0Drain
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Pin Function
1 Gate
1.Gate Ej

2 Drain
o] 3 S
3.Source ource

4 Drain
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4. Absolute maximum ratings

(Tc= 25°C , unless otherwise specified)

Rating
Parameter Symbol | TO220 Units
TO262 TO220F | TO251 | TO252
Drain-source voltage Vpss 600 \%
Gate-source voltage Vass +30 \%
Drain current | Tc=25°C | 4.0 4.0* 2.8 A
continuous Tc=100°C P 2.4 2.4* 1.8 A
Drain current pulsed (notel) lom 16 16* 12 A
Repetitive (notel) Ear 9.3 5.5 mJ
Avalanche energy Single pulse (note2) Eas 180 mJ
Peak diode recovery dv/dt (note3) dv/dt 4.5 V/ns
Total power dissipation Te=25°C P 93 31 o5 w
P P Derate above 25°C P 074 | 0.24 0.44 WP°C
Junction temperature T, +150 °C
Storage temperature Tstc -55~+150 °C
*Drain current limited by maximum junction temperature.
5. Thermal characteristics
Rating
Parameter Symbol TO220 Unit
TO262 TO220F | TO251 | TO252
Thermal resistance,junction-ambient Rthaa 62.5 110
Thermal resistance,case-to-sink typ Rihss 0.5 -- 50 °C/W
Thermal resistance junction-case Rihsc 1.35 4.05 2.25
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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 BVbss Ves=0V,lp=250pA 600 - - V
. Vps=600V ,Ves=0V - - 1 MA
Zero gate voltage drain current Ibss Vps=480V Tc=125 °C _ i 10 uA
Gate-body leakage Forward | Ves=30V,Vps=0V - - 100 nA
current Reverse e Vos=-30V,Vps=0V - - | -100| nA
Eéi?f'l‘ggn""t” voltage temperature ABvpss/ AT, Ip=250pA - | o6 | - | vrc
On characteristics
Gate threshold voltage Ves(TH) Vps=Vas, Ip=250pA 2.0 - 4.0 V
VDs:].OV,
Static drain-source on-resistance Rps(on) ID—2.0A(_;_F((3322228|,:')FOZGZ\ - 2.3 2.7 Q
Ip=1.4A(T0251,TO252)
Dynamic characteristics
Input capacitance Ciss _ _ - 500 - pF
Output capacitance Coss VDS_]?_Sl\K’A\l/_lGS_OV’ - 45 - pF
Reverse transfer capacitance Crss ~ z - 4.5 - pF
Switching characteristics
Turn-on delay time toon) Vpp=300V, - 10 - ns
Rise time tr Ib=4.0A(T0O220,T0O262,TO - 32 - ns
Turn-off delay time tooFr) 220F) - 32 - ns
Fall time tr ID_é'GB:\Z(gg %r?gt;— f 52)5 2) - 40 - ns
Total gate charge Qc Vps=480V, - 13.5 - nC
Gate-source charge Qcs Ip=4.0A(T0O220,TO262,TO - 2.2 - nC
220F)
Gate-drain charge Qcp Ip=2.8A(TO251,TO252) - 5.4 - nC
Ves=10V (note4,5)
Drain-source diode characteristics
Ves=0V,Isp=4.0A(TO220,T
Drain-source diode forward voltage Vsp 0262, TO220F) - - 1.4 Vv
Isp=2.8A(T0O251,T0252)
Continuous drain-source current Isp T0220,10262,TO220F - - 4.0 A
T0O251,TO252 - - 2.8
Pulsed drain-source current Ism T0220,10262, TO220F - - 16.0 A
T0O251,TO252 - - 12
Reverse recovery time trR Isp=4.0A(TO220,T0O262,T - 250 - ns
0220F)
Reverse recovery charge Qrr Isp=2.8A(T0O251,TO252) - 1.8 - puc
dlsp/dt=100A/us (note 4)

Notes: 1. Repetitive rating : pulse width limited by maximum junction temperature
2. L=20mH, 1as=4.0A, Vbp=50V, Rc=25Q, starting T;=25°C
3. Isp<4.0A,di/dt<200A/us , Vbp<BVbss, 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. On-Region Characteristics
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Figure 3. On-Resistance Variation vs
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature
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Figure 6. Gate Charge Characteristics
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Figure 7. Breakdown Voltage Variation
vs Temperature
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Figure 2-1. Maximum Safe Operating Area
for TO220.

Figure 3-3. Maximum Safe Operating Area

for TO251, TO252
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Figure 8. On-Resistance Variation
vs Temperature
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Figure 3-2. Maximum Safe Operating Area

for TO220F
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Figure 11-1. Transient Thermal Response Curve for TO220/TO262
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Figure 11-2. Transient Thermal Response Curve for TO220F
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Figure 11-3. Transient Thermal Response Curve for TO251/ TO252
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