4.5A 600V

N-CHANNEL MOSFET 5N60E

SEMICONDUCTORS

1.Description

These N-Channel enhancement mode power field effect transistors are produced using KIA's
proprietary, planar, DMOS technology. This advanced technology has been especially tailored to minimize
on-state resistance, provide superior switching performance, and withstand high energy pulse in the
avalanche and commutation mode. These devices are well suited for high efficiency switched mode power

supplies and electronic lamp ballasts based on half bridge.

2. Features

4.5A,600V, Rpson) =2.0Q@ Ves=10V
Low crss (typ 8.0pF)

Low gate charge (typ Qg=16nC)
Fast switching

100% avalanche tested

Improved dv/dt capability

5 3 3 3 3 3 S

ROHS compliant

3. Pin configuration

2.Drain
O
Pin Function
1 Gate
1.Gate Ej
2 Drain
o
3 Bource 3 Source
4 Drain
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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 Te=25°C Ip 4.5 A
Tc=100 °C 2.7 A
Drain current pulsed (note 1) Iom 18 A
Gate-source voltage Vess +30 \Y,
Single pulsed avalanche energy (note 2) Eas 116 mJ
Avalanche current (note 1) lar 4.5 A
Repetitive avalanche energy (note 1) Ear 5.0 mJ
Peak diode recovery dv/dt (note 3) dv/dt 4.5 V/ins
Power dissipation Te=25°C Po 50 w
derate above 25 °C 0.4 w/°C
Operating and Storage temperature range T; Tste -55 ~ +150 °C
Maximum lead temperature for soldering o
purposes,1/8” from case for 5 seconds i 300 c
5. Thermal characteristics
Parameter Symbol Rating Unit
Thermal resistance,Junction-to-case Reic 2.3 °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

. Ves=0V,lp=250uA, T;=25°C | 600 V
Drain-source breakdown voltage BVbss Vos=0V.lo=250pA, Ty =150°C 630 Y,
Breakdown voltage temperature Ip=250pA,
coefficient X P ABVoss/ATy referenced tjo 25 °C 0.6 VvIieC

. Vps=600V ,Vgs=0V 1 UA
Zero gate voltage drain current Ipss Vos=480V Tc=125 °C 10 UA
Gate-body leakage Forward IessF Ves=30V,Vps=0V 100 | nA
current Reverse Iessr Ves=-30V,Vps=0V -100 | nA
On characteristics
Gate threshold voltage Vas(th) Vps=Vas, Ip=250pA 2.0 4.0 V
Static drain-source on-resistance Rbs(on) Ves=10V,Ip=2.7A 2.0 2.5 Q
Forward transconductance OFs Vps=40V, [p=2.25A (note 4) 10 S
Dynamic characteristics
Input capacitance Ciss 780 pF
Output capacitance Coss Vps=25V,Ves=0V,f=1.0MHz 70 pF
Reverse transfer capacitance Crss 8 pF
Switching characteristics
Turn-on delay time ta(on 12 30 ns
Turn-on rise }czme ;r ) VDD:309V’ID:4'5A:RG:100 40 | 90 | ns
- Rp=60Q), Ves=10V

Turn-off delay time td(off) (note4,5) 47 95 ns
Turn-off fall time ts ' 22 55 ns
Total gate charge Qq Vbs=300V, Ip=4.5A Vas=10V, 16 nC
Gate-source charge Qgs (note4,5) 4.5 nC
Gate-drain charge Qg ' 7 nC
Drain-source diode characteristics and maximum rating
Maximum continuous drain-source ls 45 A
diode forward current '
Maximum pulsed drain-source diode lsm 18 A
forward current
Drain-source diode forward voltage Vsp Ves=0V,1s=2.25A 15 V
Reverse recovery time trr Ves=0V,Is=4.5A 295 ns
Reverse recovery charge Qn di/dt=100A/us (note4) 2.7 uC

Note:1.repetitive rating:pulse width limited by maximum junctio/n temperature
2.1as=4.5A,L=11.5mH,Vpp=50V,Rc=25Q,staring T;=25°C
3.1sp<4.5A,di/dt<100A/us,Vopo<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
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Figure 1. On-Region Characteristics
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Figure 7. Breakdown Voltage Variation Figure 8. On-Resistance Variation
vs. Temperature vs. Temperature
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Figure 11. Transient Thermal Response Curve
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Gate Charge Test Circuit & Waveform
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Peak Diode Recovery dvidt Test Circuit & Waveforms
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