11A, 400V
N-CHANNEL MOSFET 6 1 4OS

SEMICONDUCTORS

1. Description

The KNX6140S N-Channel enhancement mode silicon gate power MOSFET is designed for high
voltage, high speed power switching applications such as switching regulators, switching converters,

solenoid, motor drivers,relay drivers.

2. Features

® 11A, 400V, Rospnyyp. = 0.53Q@Ves = 10 V
B Low gate charge ( typical 15.7nC)

® High ruggedness

B Fast switching

B 100% avalanche tested

B Improved dv/dt capability

3. Pin configuration
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4.0rdering Information

Part Number Package Brand
KNF6140S TO-220F KIA
KNP6140S TO-220 KIA
5. Absolute maximum ratings
(Tc=25 °C , unless otherwise specified)
Parameter Symbol KNP6140S | KNF6140S Units
Drain-source voltage Vpss 400 Vv
Gate-source voltage Vess +30 \Y
T=25°C 11 11* A
Drain currenet continuous Ip
T.=100°C 6.6 6.6* A
Drain current pulsed [ lom 44 44* A
Repetitive [ Ear 19.50 mJ
Avalanche energy
Single pulse @ Eas 365 mJ
Avalanche Current [l lar 11 A
Peak diode recovery dv/dt [ dv/dt 4.5 Vins
Tc=25°C 194.5 40.2 w
Total power dissipation Pob
Derate above 25°C 1.55 0.32 W/°C
Operating and Storage Temperature Range Ty Tst6 -55~+150 °C
Maximum lead temperature for soldering purposes, o
n TL 300 C
1/8" from case for 5 seconds
Gate Source ESD (HBM — C = 100pF, R = 1.5KQ) VEsD(G-s) 2500 Vv
*Drain current limited by maximum junction temperature.
6. Thermal characteristics
Parameter Symbol KNP6140S | KNF6140S Unit
Thermal resistance,Junction-to-case Resc 0.65 3.15 °C/W
Thermal Resistance, Case-to-Sink Typ. Reus 0.5 - °C/W
Thermal resistance,Junction-to-ambient Resa 62.5 62.5 °C/W
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7. Electrical characteristics

(Ty=25°C,unless otherwise notes)

Parameter | Symbol | Conditions | Min | Typ | Max | Unit
Off Characteristics

Drain-source breakdown voltage BVbss Vas=0V,|p=250pA 400 - - V
Zero gate voltage drain current Ipss V\D/sD:;g(())\(;VTX:Eg\C{C : : 110 Eﬁ
Gate-body leakage Forward 1! | Ves=20V,Vps=0V - - 1 nA
current Reverse [0 Gss Ves=-20V,Vps=0V - - -1 nA
Breakdown voltage temperature ABVpss/AT, | 10=250uA,Referenced to 25°C - 0.4 - V/°C
On characteristics

Gate threshold voltage Vasith) Vps=Vags, I0=250uA 2.0 - 4.0 V
Static drain-source on-resistance Rbs(on) Vaes=10V,Ip=5A - 530 | 640 | mQ
Forward Transconductancel! gFs Vps=40V,Ib=5A - 8 - S
Dynamic characteristics

Input capacitance Ciss - 980 - pF
Output capacitance Coss Vps=25V,Ves=0V,f=1.0MHz - 140 - pF
Reverse transfer capacitance Crss - 2.6 - pF
Switching characteristics

Turn-on delay time ta(on) - 33.5 - ns
Rise time tr _ _ _ - 315 - ns
Turn-off delay time ta(off) Voo=200V,lo=11A,Re=2001 5 = 83 - ns
Fall time t - 56 - ns
Total gate charge Qg - 15.7 - nC
Gate-source charge Qgs Vps=320V,Ip=11A Vss=10V49 - 4.6 - nC
Gate-drain charge Qg - 4.5 - nC
Drain-source diode characteristics and maximum rating

Drain-source diode forward voltage Vsp Ves=0V,lsp=11A - - 14 vV
Continuous Drain-source current Is - - 11 A
Pulsed Drain-source current Ism - - 44 A
Reverse recovery time ter Ves=0V,Is=11A, - 430 - ns
Reverse recovery charge! Qrr dIF / dt = 100 Alus - 3.8 - uC

Notes: 1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. L=5.5mH, Ias = 1A, Vop = 50V, Re = 25Q, Starting T, = 25°C
3. Isp < 11A, di/dt <100A/us, Vop <BVpss, Starting Ty = 25°C
4. Pulse Test : Pulse width < 300us, Duty cycle <2%
5. Essentially independent of operating temperature

6. Ves =230V, Vps =0V, lgss <2UA,

Starting Ty = 25°C
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8. Test circuits and waveforms

v,

Top: 150V
10.0V il
) 80V 45:—-
10 TV —==
— 60V
< 55V ==
- 50V
& Botom: 45V e et —
g - =
0o S
£ A~
© 10
a
B
o Notes:
1. 25015 Pulse Test
2 T,=250
o : LI |
10° 10'
Vs, Drain-Source Voltage [V]
Figure 1. On-Region Characteristics
20
[
o
g 15 //
a
. 0
A
£
25 1o Y
28 M
14 ’g :
® \
é G5 ______/ \
=
fa V=20V
o Note:T,=250
0.0 ‘ ‘ —
1] o 10 15 20 25 30 35
|» Drain Current [A]
Figure 3. On-Resistance Variation vs
Drain Current and Gate Voltage
2000 T T T
\ G, =G, + G, (C, = shorted)
CM=Cm+C)1
c.=c,
1300 & DcIN\?’“ES:;UV
o A 2151 e
= TN
o N —
2 1000 L
o]
B Co
©
=%
o]
B 500
\\\\
¢, 0
” -

o

10

V_., Drain-Source Voltage [V]

Ds?

Figure 5. Capacitance Characteristics

40

lor: Reverse Drain Current [A] I, Drain Current [A]

V, Gate-Source Voltage [V]

/ -B5°C

1

7 )

/]

/ o Notes :
1LV =40V
/ / 2 2501 Pulse Test

2 4 6 8 10

V.. Gate-Source Voltage [V]

Figure 2. Transfer Characteristics

// //
2 7
ra
150N I
In’ 25N Motz —
f © — 3 —
[ ] Vo v

/

/

s =
2.250Lss Pulse Test
|

02

04

06 08 1

0 1.2 14

V., Source-Drain voltage [V]

Figure 4. Body Diode Forward Voltage
Variation with Source Current
and Temperature

V, =320V |
T
o Note:L,=11A
i
5 10 15

Q,, Total Gate Charge [nC]

Figure 6. Gate Charge Characteristics

4 of 6

Rev 1.

0 JUL 2022




SEMICONDUCTORS

Current [A]

L, Drain

|,,. Draiin Current (4]

11A, 400V
N-CHANNEL MOSFET

6140S

12
§
o ]
= 11
a0 g 4
& ;
® 2 ____.-"f---'
E E e -~
25" P
i 8
=3 L
o L?I:- ne : o higkes © ]
= LA =0V
@ 21=2500A
[}
nel . . e
-0 = 1] =) 100 30 200

T,. Junction Temperature [C]

Figure 7. Breakdown Voltage Variation
vs Temperature

o Mol

1. T_=25"C
2 T,=150"C
3 Einge Fuise

] L 11

1t o' o’ iy

W, Drain-Source \oitage [V]

Figure 9-1. Maximum Safe Operating
Area for KNP6140S

o

25 50 75 100 125

T.. Case Temperature [M]

Figure 10. Maximum Drain Current
vs Case Temperature

L — L
Drain-Source On-Resistance

|~
-____,f'
.-""--
~ o btes o
1= ik
2 L =554
i i ; . . |
-100 =1 o =0 100 150 200

T,. Junction Temperature [C]

Figure 8. On-Resistance Variation
vs Temperature

Operalon in This Area
o Lmiadey R

==

=~ ]
L ——— — = == ===~
T.=35"C
2T =150°C
3 Singhe Puise
= 1 Lw
o 1’ i1 i

.. Drain-Source \oltage [\]

Figure 9-2. Maximum Safe Operating
Area for KNF61405S

50of 6

Rev 1.0 JUL 2022



11A, 400V
N-CHANNEL MOSFET 6 1 408

SEMICONDUCTORS

e H
|
— D=0 5 | 1
g- .a-""'FJ:
LIHAT [T14H
171 4]
ﬂ F—r0.21T] n s 1l o Mobes :
r w0 —H == 1.2, ) =065N W Max. |
o =011 = 2. Duty Factor, D=t 1
E — i i | 2141 ATy-Te=Fo,"Z, 40 1l
o e 0LOS A4 =] L
ﬁ 1] ':_F/f/ P
= 002 U [
ey L= 11 ] /
R 00 | | ]
rMrr L1 | M l‘-\ I
0t ] single pulse. i
— P
i
10 £ :l-l 4 :I-'l = :I‘: 1ot -:-'J: i0

t,, Square Wave Pulse Duration [sec]

Figure 11-1. Transient Thermal Response Curve for KNP6140S

[ 1]
=1 --'_'_'_J_'_J__F--
D=0.51] T | 1
- | I
§- 10’ | u
=03 = ~F

8§ = mi s il
P = — [T LZ, =315 Mz [
- 1017 2 il
= . LT l 2 Duty Factor, D=t 4t
I:IE.II ?D.l:llli"d--- A 3Ty -Te =P, " 2, 1)
2 Tl 1

) 0.02 L1 J/" P
= 10 .L'D D 1 a
= E H

= = i

P single pulse ~

0® w 1’ i’ ] i’ 10

t,, Square Wave Pulse Duration [sec]

Figure 11-2. Transient Thermal Response Curve for KNF61405

6 of 6 Rev 1.0 JUL 2022



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by KIA manufacturer:

Other Similar products are found below :

IRFD120 JANTX2NS5237 2SK2267(Q) BUK455-60A/B TK100A10N1,4X(S MIC4420CM-TR VN1206L NDP4060 SI4482DY
IRS2092STRPBF-EL 1PS7T0R2KOCEAKMA1 TK31J60W5,S1VQ(O TK31J60W,S1VQ(O TK16J60W,S1VQ(O 2SK2614(TE16L1,Q)
DMN1017UCP3-7 EFC2J004NUZTDG P85W28HP2F-7071 NTE2384 DMC2700UDMQ-7 DMN2080UCB4-7 DMN61D9UWQ-13
US6M2GTR DMN31D5UDJ-7 DMP22D4UFO-7B IPS60R3K4CEAKMA1 DMN1006UCAG-7 DMN16M9OUCAG-7 STFS5NG5M6
IRFAOH233XTMA1 STUSN65M6 DMN6022SSD-13 DMN13MOUCAG-7 DMTH10H4AM6SPS-13 IPS60R360PFD7SAKMA1L
DMN2990UFB-7B SSM3K35CT,L3F IPLK60R1IKOPFD7ATMAL 2N7002W-G MCAC30NO6Y-TP IPWS65R035CFD7AXKSAL
MCQ7328-TP SSM3J143TU,LXHF DMN12M3UCAG6-7 PIMF280NG5E1_TO 00201 PIMF380NG65E1_TO_00201
PIMF280N60OE1_TO_00201 PIMF600NG5E1L_TO_00201 PIMFO00ONG65E1_TO 00201 PIMFO00ONGOE1_TO 00201



https://www.xonelec.com/category/semiconductors/discrete-semiconductors/transistors/mosfet
https://www.xonelec.com/manufacturer/kia
https://www.xonelec.com/mpn/gtc/irfd120
https://www.xonelec.com/mpn/semicoa/jantx2n5237
https://www.xonelec.com/mpn/toshiba/2sk2267q
https://www.xonelec.com/mpn/philips/buk45560ab
https://www.xonelec.com/mpn/toshiba/tk100a10n1s4xs
https://www.xonelec.com/mpn/microchip/mic4420cmtr
https://www.xonelec.com/mpn/teccor/vn1206l
https://www.xonelec.com/mpn/onsemiconductor/ndp4060
https://www.xonelec.com/mpn/vishay/si4482dy
https://www.xonelec.com/mpn/infineon/irs2092strpbfel
https://www.xonelec.com/mpn/infineon/ips70r2k0ceakma1
https://www.xonelec.com/mpn/toshiba/tk31j60w5s1vqo
https://www.xonelec.com/mpn/toshiba/tk31j60ws1vqo
https://www.xonelec.com/mpn/toshiba/tk16j60ws1vqo
https://www.xonelec.com/mpn/toshiba/2sk2614te16l1q
https://www.xonelec.com/mpn/diodesincorporated/dmn1017ucp37
https://www.xonelec.com/mpn/onsemiconductor/efc2j004nuztdg
https://www.xonelec.com/mpn/shindengen/p85w28hp2f7071
https://www.xonelec.com/mpn/nte/nte2384
https://www.xonelec.com/mpn/diodesincorporated/dmc2700udmq7
https://www.xonelec.com/mpn/diodesincorporated/dmn2080ucb47
https://www.xonelec.com/mpn/diodesincorporated/dmn61d9uwq13
https://www.xonelec.com/mpn/rohm/us6m2gtr
https://www.xonelec.com/mpn/diodesincorporated/dmn31d5udj7
https://www.xonelec.com/mpn/diodesincorporated/dmp22d4ufo7b
https://www.xonelec.com/mpn/infineon/ips60r3k4ceakma1
https://www.xonelec.com/mpn/diodesincorporated/dmn1006uca67
https://www.xonelec.com/mpn/diodesincorporated/dmn16m9uca67
https://www.xonelec.com/mpn/stmicroelectronics/stf5n65m6
https://www.xonelec.com/mpn/infineon/irf40h233xtma1
https://www.xonelec.com/mpn/stmicroelectronics/stu5n65m6
https://www.xonelec.com/mpn/diodesincorporated/dmn6022ssd13
https://www.xonelec.com/mpn/diodesincorporated/dmn13m9uca67
https://www.xonelec.com/mpn/diodesincorporated/dmth10h4m6sps13
https://www.xonelec.com/mpn/infineon/ips60r360pfd7sakma1
https://www.xonelec.com/mpn/diodesincorporated/dmn2990ufb7b
https://www.xonelec.com/mpn/toshiba/ssm3k35ctl3f
https://www.xonelec.com/mpn/infineon/iplk60r1k0pfd7atma1
https://www.xonelec.com/mpn/comchip/2n7002wg
https://www.xonelec.com/mpn/microcommercialcomponentsmcc/mcac30n06ytp
https://www.xonelec.com/mpn/infineon/ipws65r035cfd7axksa1
https://www.xonelec.com/mpn/microcommercialcomponentsmcc/mcq7328tp
https://www.xonelec.com/mpn/toshiba/ssm3j143tulxhf
https://www.xonelec.com/mpn/diodesincorporated/dmn12m3uca67
https://www.xonelec.com/mpn/panjit/pjmf280n65e1t000201
https://www.xonelec.com/mpn/panjit/pjmf380n65e1t000201
https://www.xonelec.com/mpn/panjit/pjmf280n60e1t000201
https://www.xonelec.com/mpn/panjit/pjmf600n65e1t000201
https://www.xonelec.com/mpn/panjit/pjmf900n65e1t000201
https://www.xonelec.com/mpn/panjit/pjmf900n60e1t000201

