6A, 400V

N-CHANNEL MOSFET KNX454OA

SEMICONDUCTORS

1.General Features

RoHS Compliant
Rps(on),yp.=0.8Q@Ves=10V

Low Gate Charge Minimize Switching Loss

5 3 35 S

Fast Recovery Body Diode

2 . Applications

n  Adaptor
n Charger
n SMPS Standby Power

3. Pin configuration
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177 15
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TO-220 TO-220F
2.Drain
)
Pin Function
Ej 1 Gate

1.Gate 2 Drain

o 3 Source

3. Source 4 Drain
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SEMICONDUCTORS

6A, 400V
N-CHANNEL MOSFET

KNX4540A

4. Ordering Information

Part Number Package Brand
KNP4540A TO-220 KIA
KNF4540A TO-220F KIA

5. Absolute maximum ratings

(Tc= 25 °C, unless otherwise specified)

Symbol Parameter KNP4540A KNF4540A Unit
Vbss Drain-to-Source Voltage 400 Y
Vass Gate-to-Source Voltage +30
Io Continuous Drain Current 6.0 A
Iom Pulsed Drain Current at Vgs=10V 24
Eas Single Pulse Avalanche Energy 200 mJ
Py Power Dissipation 75 25 W
Derating Factor above 25 °C 0.6 0.2 w/°C
T, Maximum Temperature for Soldering 300
Toax Leads at 0.063in (1.6mm) from Case for 10 260 oc
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 KNP4540A | KNF4540A Unit
Resc Thermal Resistance, Junction-to-Case 1.67 5.0 °C W
Reia 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
BVpss | Drain-to-Source Breakdown Voltage Ves=0V, 1p=250uA 400 -- - Y
Vps=400V, Ves=0V -- -- 1
Ipss Drain-to-Source Leakage Current Vps=320V,Vss=0V, 1 UA
T;=125°C B B 00
Ves=+20V,Vps=0V - - +1.0
less Gate-to-Source Leakage Current UA
Ves=-20V, Vps=0V -- -- -1.0

ON Characteristics

(TJ=25°C,unless otherwise specified)

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

Rps(on) | Static Drain-to-Source On-Resistance Ves=10V, 1p=3.0A -- 0.8 1.0 Q

Veschy | Gate Threshold Voltage Vps=Ves,|p=250uA 2.0 -- 4.0 Y
OrFs Forward Transconductance Vps=15V,Ip=3A -- 5.0 - S

Dynamic Characteristics

Essentially independent of operating temperature

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ciss Input Capacitance Ves=0V, - 490 -
Crss Reverse Transfer Capacitance Vps=25V, -- 7.5 -- pF

: f=1.0MHZ

Coss Output Capacitance -- 63 --
Qg Total Gate Charge Vop=200V, -- 14 --
Qgs Gate-to-Source Charge Ip=6A, -- 3.1 - nC
Qua | Gate-to-Drain (Miller) Charge Ves=0 to 10V - | 6.4 --

Resistive Switching Characteristics

Essentially independent of operating temperature

Symbol | Parameter

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

taon) Turn-on Delay Time

trise Rise Time

taorr | Turn-Off Delay Time

tta Fall Time

-- 8.1 --
Vpp=200V, 102
|D=_6A, - . - nS
Ves= 10V - 26 -
Rc=9.1Q
- 14 -

Source-Drain Body Diode Characteristics

(Ty=25°C,unless otherwise specified)

Symbol Parameter Test Conditions Min | Typ. | Max. | Unit
Isp Continuous Source Current? Integral PN-diode in |~ - 6.0
A
lsm Pulsed Source Current/? MOSFET - - 24
Vsp Diode Forward Voltage Is=30A, Ves=0V -- -- 15 Y
trr Reverse recovery time Ves=0V ,IF=6A, - 305 - ns
Qrr Reverse recovery charge diF/dt=100A/us - | 840 | - uc
Note:

1.T,=+25°C to +150°C
2.Pulse width=380us; duty cycle<2%.
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SEMICONDUCTORS

MCHANNEL MOSFET KNX4540A

7 . Test circuits and waveforms

Figure 1. Maximun Forward Bias Safe Figure 2. Maximun Power Dissipation
Operating Area vs Case Temperature
140 120
I -
L = s
5 =
éT a = E ====:= =0
3 -]
: - £
3 I S - -?;
g X [~ gl
A 5
= e 1 = 43
: . < &
o R CIPERATION IN THIS AREA a W
1 oM AY BE LIMITED BY Ry = -
T M RATED
To-257 Sirgle Pabic 13
o] [ EER | 11 0
1 1o 1on 1k L1} i =1l 3 L] 125 1500
Vs, Drain-to-%ource Voltage , Volts T, Case Terpennre , O
Figure 3. Maximum Continuous Drain Current Figure 4. Typical QOutput Characteristics
vs Case Temperature
24
6 ] FLULSE DURATHIN=10 55
\\\ DUTY FACTOR-0.5%MAX e
g s o T =287
5 "
= =
s \\ ] 18
: n Y = /
; 4 a r y
g 5
_! I‘:I ‘.‘ Iy
o =] B
e K =T L—
=] \ £ ot BV
:! 2 = /
= o g | - Wiggr=5 SV
- L\-‘I; 4.5
|
0 1]
[} 25 50 75 100 125 150 0 3 10 13 )] 25
TC . Case Temperature , C Vs , Druin-to-Source Voltage . Volts
Figure 5. Maximum Effective Thermal Impendance , Junction to Case
| ; T —r—r—— e —— e
=
=
 F T
B — !
'E =1
g ; —
2 ol _|u°«.. =
;j Pse L 7
2 .
g —_ -]
?.{. --_—_'t- ol L l PDM l] =
.—.E e "‘"-—-—.._,__JJ-L - 2
Em' g_mk . 1% | E
i 3
5 F pu i OTES: -
- DUTY FACTOR = =11/ 12 -
PEAK Tj=Pia Zouc "R+ Ti 1
.01 L LIl [
000001 0.0001 (001 00l 0l |

Rectangular Pulse Duration, Seconds

40f8 Rev 1.0 Aug. 2018



SEMICONDUCTORS

6A, 400V

N-CHANNEL MOSFET

KNX4540A

Figure 6.  MaximunPeak Current Capability
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Figure 11. Typical Theshold Voltage vs Junction
Temperature
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Figure 15.  Typical Body Diode Transfer
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Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 2.1 Switching Test Circuit
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