SEMICONDUCTORS

1. Features

25A, 500V
N-CHANNEL MOSFET

KNX7650A

2. Features

Advanced Planar Process

Rbs(on),typ.)=170mQ@Vss=10V
Low Gate Charge Minimize Switching Loss
Rugged Poly silicon Gate Structure

m BLDC Motor Driver
B Electric Welder
m  High Efficiency SMPS

3. Pin configuration

1.Gate

]
3.Source

Pin Function
1 Gate

2 Drain
3 Source
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25A, 500V
N-CHANNEL MOSFET

KNX7650A

SEMICONDUCTORS

4. Ordering Information

Part Number Package Brand
KNF7650A TO-220F KIA
KNH7650A TO-3P KIA
5. Absolute maximum ratings
TC=25 °C unless otherwise specified
Parameter Symbol Ratings Unit
To-220F | TO-3P
Drain-to-Source Voltage Vbss 500 Vv
Gate-to-Source Voltage Vass +30
Continuous Drain Current | 25
D
Continuous Drain Current @ Tc=100 °C 16 A
Pulsed Drain Current at Ves=10V 24 lom 100
Single Pulse Avalanche Energy Eas 1800 mJ
Peak Diode Recovery dv/dt®! dv/dt 5.0
Power Dissipation P 105 290 w
Derating Factor above 25 °C ° 0.84 2.33 W/ °C
Maximum Temperature for Soldering T 300
Leads at 0.063in (1.6mm) from Case for 10 T L 260 .
seconds, Package Body for 10 seconds PAK c
Operating and Storage Temperature Range T.& Tst6 -55to 150

Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause permanent

damage to the device.

6. Thermal characteristics

Ratings

Parameter Symbol Units
To-220F TO-3P
Thermal resistance, junction-ambient ReaJa 100 55 oC/W
Thermal resistance, Junction-case ReJc 1.19 0.43
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N_CHANNEL MOSFET KNX7650A

SEMICONDUCTORS

7. Electrical characteristics

(Ty=25°C,unless otherwise notes)

Parameter |  Symbol | Conditions | Min| Typ | Max | Units

Off characteristics
Drain-source breakdown voltage BVpss Ves=0V,Ip=250pA 500 - - V

Vps=500V ,Vgs=0V - - 1 MA
Drain-to-source Leakage Current Ipss Vps=400V , Vgs=0V ) ) 125 uA

Tc=125°C,
Ves=30V,Vps=0V - - +100 nA

Gate-body leakage current less Vas=-30V,Vos=0V . . 2100 nA
On characteristics
Static drain-source on-resistance Rbs(on) Ves=10V,Ib=14A - 170 210 mQ
Gate threshold voltage VGs(th) Vps=Vags, Ip=250uA | 2.0 - 4.0 V
Forward Transconductance gfs Vps=30V,Ip=14A - 30 - S
Dynamic characteristics
Input capacitance Ciss _ _ - | 4280 - pF
Output capacitance Coss VDS_]¢2=51\K’/I\|/_|G; =0V, - | 1400 - pF
Reverse transfer capacitance Crss - 185 - pF
Total gate charge
Turn-on delay time td(on) - 24 - ns
Rise time tr Vbop=250V,Ip=14A, - 40 - ns
Turn-off delay time ta(orh) Ves=10V,Rc=10Q - 100 - ns
Fall time t - 35 - ns
Total gate charge Qg _ _ - 76 - nC
Gate-source charge Qgs VDS\725_%Vt’ID1_02\?A ’ - 20 - nC
Gate-drain charge Qg sl 0 - 19 - nC
Drain-source diode characteristics
Drain-source diode forward voltage Vsb Vas=0V,ls=18A - - 1.5 \%
Continuous drain-source current ! Isp Integral pn-diode - - 25 A
Pulsed drain-source current? Ism In MOSFET - - 100 A
Reverse recovery time trr Ves=0V,IF=28A - 530 - ns
Reverse recovery charge Qrr DIr/dt=100A/ps - | 45 - uc

Note: 1.TJ=+25°C to +150°C
2.Silicon limited current only.
3.Package limited current
4 Repetitive rating; pulse width by maximum junction temperature
5.Pulse width<380us; duty cycle<2%
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N_CHANNEL MOSFET KNX7650A
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8. Typical Characteristics

Figure 1. Maximum Transient Thermal Impedance
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Figure 6. Peak Current Capability
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SEMICONDUCTORS

Bvdss, Drain to Source Breakdown

25A, 500V
N-CHANNEL MOSFET

KNX7650A

Figure 11.Breakdown Voltage vs
Temperature
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Figure 13 . Maximum Safe Operating Area
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Figure 15 .Typical Gate Charge
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Figure12.Threshold Voltage vs

Temperature
T
110 \"‘
T 105 \"\ .-
&
=]
T Lo
z§ 185 f—— —
.80
E o \
= e
[ \
=T
> ~
0.75 '\\
0.70 {Vias = Vs
ops lo=250mA |
7S50 25 0 ¥ S0 75 10 135 150
Tj, Junction Temperature, T
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Figure 16.Body Diode Transfer
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25A, 500V
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@9 Driver — Voo
* dvidt controlled by Rg

Same Type * lso controlled by pulse period
Ves asD.U.T. * D.U.T.-Device Under Test

Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 1.2 Peak Dicde Recovery dvidt Waveforms
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Fig. 2.1 Switching Test Circuit Fig. 2.2 Switching Waveforms
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Fig. 4.1 Unclamped Inductive Switching Test Circuit Fig. 4.2 Unclamped Inductive Switching Waveforms
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