120A, 68V
N-CHANNEL MOSFET

3006A

SEMICONDUCTORS

1. Features

Ros(on=5.8mQ(typ.)@Ves=10V
High ruggedness
Low Gate Charge (Typ 107nC)

100% avalanche tested

Improved dv/dt capability

2. Applications

B Synchronous Rectification

Li Battery Protect Board
B Inverter

3. Symbol

Drain

Gate Ej

]
Source

TO-220
Pin Function
1 Gate
2 Drain
3 Source
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120A, 68V
N-CHANNEL MOSFET
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4. Ordering Information

Part Number Package

Brand

KNP3006A TO-220

KIA

5. Absolute maximum ratings

Tc=25°C unless otherwise noted

Parameter Symbol Rating Units
Drain-source voltage Vbss 68 \%
Gate-to-Source Voltage Vess +20 \
Continuous drain current * Te=25°C o 120 A
Tc=100°C Ip 95 A
Pulsed Drain Current ") Iom 480 A
Single pulse avalanche energy 2 Eas 289 mJ
Repetitive Avalanche Energy " Ear 28 mJ

Peak diode recovery dv/dt ® dv/dt 5 V/ns
Power dissipation (T¢c=25°C) Po 266 w

Derating factor above 25°C Po 213 w/eC

Maximum lead temperature for soldering o
purpose, 1/8 from case for 5 seconds. IC 300 C
Operating junction and storage temperature range Ty, Tste -55 t0150 °C
* Drain current is limited by junction temperature.
6. Thermal characteristics

Parameter Symbol Rating Unit

Thermal resistance junction-case Resc 0.47 °C/W
Thermal Resistance, Junction-to-Ambient Reua 50 °C/W
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N-CHANNEL MOSFET

3006A
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7. Electrical characteristics

(Ty=25°C unless otherwise noted)

Parameter Symbol Test Conditions Min | Typ | Max | Units
Drain-source breakdown voltage BVbss Ves=0V,Ip=250uA 68 - - V
Breakdown voltage temperature ABVpss Ib=250uUA, ) 0.06 ) VoG
coefficient /AT, referenced to 25°C
Drain-source leakage current Ipss Vos=08V, Vos=0V - - 1 uA

Vps=54V, T,=125°C - - 50 uA

Gate-source forward leakage less Vas=120V, Vps=0V - - +100 nA
Vas=10V,Ip=30A - 5.8 7.0 mQ
Drain-source on-resistance Ros(on) Ves=10V,Ip=50A ) 59 | 70 | mQ
VGST]SYZ"SDOSOA’ - | 104 | - | mQ

Gate threshold voltage Vas(th) Vbs=Vas,Ip=250uA 2.0 - 4.0 \Y
Forward Transconductance gfs Vps=10V,Ip=30A - 46 - S
Input capacitance Ciss - 5600 - pF
Reverse transfer capacitance Coss VDS:}i ﬁ\ﬁh\lg(;S:OV - 350 - pF
Output capacitance Crss - 310 - pF
Total gate charge Qg - 100 - nC
Gate-source charge Qgs VGZZ%%A'\I/GLDS::XQ) 5) - 28 - nC
Gate-drain charge Qgd - 34 - nC
Turn-on delay time tdon) - 25 - ns
Rise time tr Vbs=34V Vas=10V, - 65 - ns
Turn-off delay time ta(ofr) Re=4.7Q, Ip=30A 99 - 74 - ns
Fall time ts - 30 - ns
Gate resistance Re Vps=0V, Scan F mode - 3 - Q
Continuous Source Current lsp Integral reverse p-n - - 120 A
Junction diode in the

Pulsed Source Current Ism MOSFET - - 480 A
Diode forward voltage Vsp Is=30A,Vges=0V, - - 14 Vv
Reverse Recovery Time trr Ves=0V,Is=30A, - 33 - nS
Reverse Recovery Charge Qn dIr/dt=100A/ps - 41 - uc

Note:

1) Repeatitive rating: pulse width limited by junction temperature.
2) L=0.5mH, 1as=34A, Vpp=40V, Rs=25Q, Starting T,=25°C.
Isp<30A, di/dt=100A/us, Vop<BVpss, Staring T,=25°C.

)
3)
4) Pulse Test: Pulse Width=300us, duty cycle<2%.
3)

Essentially independent of operating temperature.
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cal operating characteristics

Fig. 1. On-state characteristics
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Fig. 3. On-resistance variation vs.
drain current and gate voltage

V=10V

VgsF20V

0 25 &0 75 100 125 150

Iy, Drain Current(A)

Fig 5.Breakdown voltage variation
vs.junction temperature

i

-70 45 -20 5 30 55 80 105 130 155 180
T, Junction Temperature (C)

Fig. 2. Transfer Characteristics
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Fig. 7. Gate charge characteristics Fig. 8. Capacitance Characteristics
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9. Test Circuits and Waveforms

Fig. 12. Gate charge test circuit & waveform
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Fig. 13. Switching time test circuit & waveform
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Fig. 14. Unclamped Inductive switching test circuit & waveform
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Fig. 15. Peak diode recovery dv/dt test circuit & waveform
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