20A, 600V
N-CHANNEL MOSFET

7160A

SEMICONDUCTORS

1. General Features

B Proprietary New Planar Technology

B RopsoN)yp.=0.35Q@Ves=10V

B Low Gate Charge Minimize Switching Loss
B Fast Recovery Body Diode

2. Applications

CRT,TV/Monitor
Other Applications

3. Pin configuration

/fﬁ 4 “f"".-"""
195 15

3

TO-220 TO-220F
2.Drain
)
Pin Function
E} 1 Gate
1.Gate 2 Drain
& 3 Source
3. Source 4 Drain
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4. Ordering Information

Part Number Package Brand
KNP7160A TO-220 KIA
KNF7160A TO-220F KIA

5. Absolute maximum ratings

(Tc= 25 °C, unless otherwise specified)

Symbol Parameter KNP7160A | KNF7160A Unit
Vbss Drain-to-Source Voltagel'! 600 vV
Vass Gate-to-Source Voltage 130
I Continuous Drain Current 20
Continuous Drain Current@ Tc=100 °C Figure3 A
Iom Pulsed Drain Current at Ves=10V#2 Figure6
Eas Single Pulse Avalanche Energy 1000 mJ
dv /dt Peak Diode Recovery dv/dtf! 5.0 Vins
Po Power Dissipation 250 60 w
Derating Factor above 25 °C 2.0 0.48 Wi/ °C
T Maximum Temperature for Soldering 300
Toak Leads at 0.063 in (1.6mm) from Case for 10 260 o
seconds, Package Body for 10 seconds
T.,&Tste | Operating and Storage Temperature Range -55 to 150

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

6. Thermal characteristics

Symbol Parameter KNP7160A | KNF7160A Unit
ReJc Thermal Resistance, Junction-to-Case 0.5 2.08 °C W
ReJa Thermal Resistance, Junction-to-Ambient 62 100
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6. Electrical characteristics

OFF Characteristics

(TJ=25°C,unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
BVbss | Drain-to-Source Breakdown Voltage Ves=0V, 1pb=250uA 600 - - V
Vps=48V, Ves=0V -- -- 1
Ipss Drain-to-Source Leakage Current Vps=600V,Vas=0V, uA
T,=125°C i N
Ves=+30V,Vps=0V - - +100
less Gate-to-Source Leakage Current nA
Ves=-30V, Vps=0V - - -100

ON Characteristics (TJ=25°C,unless otherwise specified)

Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit

Roson) | Static Drain-to-Source On-Resistancel* Vaes=10V, Ib=10A - 103|045 | Q

VesiH) | Gate Threshold Voltage Vbps=Vas,|lp=250uA 20 - 4.0 V
OFs Forward Transconductance! Vps=15V,lp=10A -- 15 -- S

Dynamic Characteristics Essentially independent of operating temperature

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ciss Input Capacitance Ves=0V, - | 2800 -

Crss Reverse Transfer Capacitance Vps=25V, - 20 - pF
. f=1.0MHZ
Coss Output Capacitance - 249 --
Qq Total Gate Charge V=300V, - 60 --
Qgs Gate-to-Source Charge Ip=20A, - 14 -- nC
Qg | Gate-to-Drain (Miller) Charge Ves=0 1o 10V - | 23| -
Resistive Switching Characteristics Essentially independent of operating temperature
Symbol | Parameter Test Conditions Min. | Typ. | Max. | Unit
t Turn-on Delay Time -- 35 --
N y Vop=300V,
trise Rise Time |D=20A, - 72 . s
n
tacorr) | Turn-Off Delay Time Ves=10V - 155 -
. Re=25Q
ttan Fall Time - 70 -

Source-Drain Body Diode Characteristics (Ty=25°C,unless otherwise specified)

Symbol Parameter Test Conditions Min | Typ. | Max. | Unit
Isp Continuous Source Current®l Integral PN-diode in | - -- 20 A
Ism Pulsed Source Currentl MOSFET -- -- 80
Vsp Diode Forward Voltage 1s=20A, Ves=0V - - 1.5 V
tir Reverse recovery time Ves=0V ,IF=20A, -- 400 -- ns
Qr | Reverse recovery charge diF/dt=100A/us - | 30 - | uc

Note:

1.T,)=+25°C to +150°C
2. Repetitive rating; pulse width limited by maximum junction temperature.
3.1sp=20A di/dt<100A/ps,Vpp<Bvpss ,Ty=+150°C.
4 .Pulse width<380us; duty cycle<2%.
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7. Test circuits and waveforms

Pp, Power Dissipation (W

|p, Drain Current (A)

Zgjc, Thermal Impedance
(Normalized)

Duty Factor Figure 1. Maximum Effective Thermal Impedance, Junction-to-Case
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tp, Rectangular Pulse Duration (s)
Figure 2. Maximum Power Dissipation Figure3. Maximum Continuous Drain Current
vs Case Temperature vs Case Temperature
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Figure 4. Typical Output Characteristics Figure 5. Typical Drain-to-Source ON Resistance
vs Gate Voltage and Drain Current
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Figure 6. Maximum Peak Current Capability
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Figure 7. Typical Transfer Characteristics Figure 8. Unclamped Inductive
Switching Capability
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Figure 9. Typical Drain-to-Source ON Figure 10. Typical Drain-to-Source ON Resistance
Resistance vs Drain Current vs Junction Temperature
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Figure 11. Typical Breakdown Voltage vs Figure 12. Typical Threshold Voltage vs
Junction Temperature Junction Temperature
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Figure 13. Maximum Forward Bias Safe Figure 14. Typical Capacitance vs
Operating Area Drain-to-Source Voltage
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Figure 15. Typical Gate Charge Figure 16. Typical Body Diode Transfer
vs Gate-to-Source Voltage Characteristics
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20A, 600V
N-CHANNEL MOSFET

7160A
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Same Type * Isp 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 Diode Recovery dv/dt Waveforms

Forward Voltage Drop
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Fig. 2.1 Switching Test Circuit Fig. 2.2 Switching Waveforms
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Fig. 3. 1 Gate Charge Test Circuit Fig. 3.2 Gate Charge Waveform
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Fig. 4.1 Unclamped Inductive Switching Test Circuit Fig. 4.2 Unclamped Inductive Switching Waveforms
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