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N+P Channel Enhancement Mode MOSFET

1. Product Information

Features

Schematic diagram

Advanced Trench Technology

Excellent Ros(on), Low gate charge

Applications

Boost driver

Brushless motor

Quick reference

Bvz40V,Ib<20 A

Pin Assignment

D1/D2

Gl S1 G2 S2

=L

Roson £ 32 mQ@Ves = -10 V(Type: 24 mQ) SlGl  Gzs2
Top View
TO-252-4L
Bv=2-40V,Ib<-18 A
Roson) < 348 mQ@Ves = -10 V(Type: 42 mQ)
Package Marking and Ordering Information
Product Name Package Marking Reel Size Quantity(pcs)
KJ20Y04K TO-252-4L *;ﬁ\%%f B‘;\:\é"éﬁe 13inch 2500
2. Absolute Maximum Rati NJS (Tc=25°C unless otherwise noted)
Symbol Parameter Values Unit
N-CH P-CH
Vbs Drain-Source Voltage 40 -40 \%
Ves Gate-Source Voltage +20 +20 Vv
Ip (Tc=25°C) | Continuous Drain Current 20 -18 A
Ip (Tc=100°C) | Continuous Drain Current 15 -16 A
Iom Pulsed Drain Current 2 35 -36 A
Eas Single Pulse Avalanche Energy P 15 45 mJ
las Repetitive Avalanche Current @ 10 -10 A
Pp (Tc=25°C) | Total Power Dissipation 20 25 w
Ti, Tste Operating Junction and Storage Temperature Range -55~150 -55~150 °C
Resa Maximum Junction-to-Ambient 62 °C/IwW
ReJc Maximum Junction-to-Case 5 °C/IwW
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3. Electrical Characteristics (Te=25°C, unless otherwise noted)

N-Channel
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vbs Drain-Source Breakdown Voltage | Ves=0V, Ip=250pA 40 44 - \%
AVps/ATs | Vos Temperature Coefficient Reference to 25°C, Ib=1mA - 0.2 - V/°C
Vasith) Gate-Source Threshold Voltage Vps=Vas, [p=250pA 1.0 15 25 \%
lss Gate-Source Leakage Current Ves=+20V, Vps=0V - - +100 | nA
Vbps=32V, Ves=0V, T3=25°C - - 1
Ipss Zero Gate Voltage Drain Current MA
Vbs=32V, Ves=0V, T3=55°C - - 5
Ves=10V, Ip=4A - 24 32
Rps(on) Drain-Source on-Resistance 2 mQ
Ves=4.5V, Ip=3A - 38 48
ofs Forward Transconductance Vps=5V, Ip=4A - 8 -
Rg Gate Resistance Vps=15V, Ves=4.5V, [p=3A - 2.4 4.8 Q
Ciss Input Capacitance - 452 -
. Ves=0V, Vbs=15V,
Coss Output Capacitance f=1.0 MHz - 51 - pF
Crss Reverse Transfer Capacitance - 38 -
Qg Total Gate Charge - 5 -
Qgs Gate-Source Charge Ves=4.5V, Vps=15V, [p=3A - 1.54 - nC
Qud Gate-Drain Charge - 1.84 -
td(on) Turn-on Delay Time - 7.8 -
tr Turn-on Rise Time Vop=15V, Ves=10V, - 2.1 - .
ta(ofr) Turn-off Delay Time Ib=1A, R¢=3.3Q) - 29 -
tr Turn-off Fall Time - 21 -
Is Continuous Source Current - - 4.5
Ves=Vps=0V, Force Current
Ism Pulsed Diode Forward Current @ - - 14
Vsp Body Diode Voltage Ves=0V , Is=1A , Ts=25°C - - 1.2
Notes:
1. The data tested by surface mounted on a 1 inch? FR-4 board with 2 OZ copper.
2. The data tested by pulsed , pulse width < 300us , duty cycle < 2%.
3. The Eas data shows Max. rating. The test condition is Voo=25V, Ves=10V, L=0.1mH, las=10A.
4. The power dissipation is limited by 150°C junction temperature.
5. The data is theoretically the same as Io and lowm, in real applications, should be limited by total power dissipation.
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P-Channel
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vbs Drain-Source Breakdown Voltage | Ves=0V, lp=-250pA -40 - - \%
AVps/ATs | Vos Temperature Coefficient Reference to 25°C, Ib=-1mA - -0.02 - V/°C
Ves(th) Gate-Source Threshold Voltage Vps=Vas, Ip=-250pA -1.0 | -16 | -25 \%
less Gate-Source Leakage Current Ves=+20V, Vps=0V - - +100 | nA
Vps=-32V, Ves=0V, T;=25°C - - 1
Ipss Zero Gate Voltage Drain Current MA
Vps=-32V, Ves=0V, T,=55°C - - 5
Ves=-10V, Ip=-5A - 42 48
Rbs(on) Drain-Source on-Resistance 2 mQ
Ves=-4.5V, Ip=-3A - 48 60
Ciss Input Capacitance - 1000 -
. Ves=0V, Vps=-15V,
Coss Output Capacitance f=1.0 MHz - 160 - pF
Crss Reverse Transfer Capacitance - 100 -
Qg Total Gate Charge - 15.8 -
Qgs Gate-Source Charge Ves=-4.5V, Vps=-20V, Ip=-6A - 35 - nC
Qud Gate-Drain Charge - 3.2 -
td(on) Turn-on Delay Time - 5.2 -
tr Turn-on Rise Time Vop=-15V, Ves=-10V, - 7 - .
ta(off Turn-off Delay Time Io=-1A, R¢=3.3Q - 23 -
t Turn-off Fall Time - 8 -
Is Continuous Source Current Ves=Vps=0V, Force Current - - -5.7
Vsb Body Diode Voltage Ves=0V , Is=-1A , Ty=25°C - - -1.2
Notes:
1. The data tested by surface mounted on a 1 inch? FR-4 board with 2 OZ copper.
2. The data tested by pulsed , pulse width = 300us , duty cycle = 2%.
3. The Eas data shows Max. rating. The test condition is Vpbp=-25V, Ves=-10V, L=0.1mH, Ias=-15A.
4. The power dissipation is limited by 150°C junction temperature.
5. The data is theoretically the same as Io and Ipw, in real applications, should be limited by total power dissipation.
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4. Typical Characteristics

N-Channel
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Figure 1. Output Characteristics
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Figure 3. On-resistance vs. Drain Current
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Figure 5. Gate Charge Characteristics
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Figure 2. Typical Transfer Characteristics
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Figure 4. Body Diode Characteristics
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Figure 6. Capacitance Characteristics
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4. Typical Characteristics (Cont.)
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Figure 7. Normalized Breakdown Voltage vs.
Junction Temperature
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Figure 9. Maximum Safe Operating Area
vs. Case Temperature

=

Zthy-a(C /W)

10° e

102 it B J&:_-_ : = e

1] E== i1 |
i O 1
0= S e =2 4 By e — - — b
107 & i e e J !
__-_—TI:__T, 5 o 0=0.2 7 T oty i
=] o D=0-1 & "2
w1 2 [ ~D=0.05 - l——l
107 sES=ss = D=0.02 =S
u 0=0.01 T——Notes; — HH
A Singla pulsp--1.Duly factor D=t1/12 tji:
Ly 2 Paak Ti=Pou*Ziua+Ta ||
TF’(SNH | S el

107 _55 -y 3 zZ A 0 1
10 10 10 0% 107 10 10 10

Figure.11l: Maximum Effective Transient
Thermal Impedance, Junction-to-Case

Ros(on)

2.5

2.0

1.5

/

/

|

0.5 ’ Tj (C)

-100  -50 0 50 100 150 200

Figure 8. Normalized on Resistance vs
Junction Temperature
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Figure 10. Maximum Continuous Drain Current

www.kjx-tech.cn

Version 0.1



K

I F il KJ20Y04K

KUAIJIEXIN

4. Typical Characteristics (Cont.)

P-Channel
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4. Typical Characteristics (Cont.)

1400 100
CiSS
1200
1000 T
L 800 s
T =
o 5
S 600 3
= £
‘© 400 @
S a
8§ 200 f &b
O 0 [ 001 pp v 1y
0 10 20 30 40 o1 1 10 100
Vds Drain-Source Voltage (V) Vds Drain-Source Voltage (V)
Figure 7 Capacitance vs Vds Figure 8 Safe Operation Area
BVoss Ves(th) o
(narm) Vos=0 (rorm) | -:N-‘\\ N SN SN B _!_ S
In=—250p0A Vos=Vaos
1.2 1.0 \ lo=250uA
P N
g 1.1 L 0.9 I
ke ‘/ \
3 ~ )
- 1.0 ~ 0.8 \
@ /
N ~ A
]
£ o9 ] 0.7 - _\
=
Z '
0.8 0.6
-50 0 50 100 Ti("C) —50 0 50 100 Ta("C)
T,-Junction Temperature (C) T,-Junction Temperature('C)

Figure 9 BVpss vs Junction Temperature Figure 10 Vegim) vs Junction Temperature

10

:E_ D=TenfT In descending order
| Tipe=TatPomdesaRas  D=0.5,0.3, 0.1, 0.05, 0.02, 0.01, single pulse
I l l L1
1 IIRNETL L |-

. p—

e
1 i - Il

| |
i
¥
1

|T|__|_-|!|n R g r IIII'I'l|_'_‘FE:@!;

aSEE

I = '__ : e
’Io_'?-ﬁ.r |l — Torl | —
T

= AT

i
|
= LA || Single Pulse

r(t),Normalized Effective
Transient Thermal Impedance
T
—

0.01 Lomae=t=
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

Square Wave Pluse Duration(sec)
Figure 11 Normalized Maximum Transient Thermal Impedance

www.kjx-tech.cn 7 Version 0.1



K

I 73 i

KUAIJIEXIN

KJ20Y04K

5. Package Mechanical Data
TO-252-4L Package
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SYMBOLS Millimeters

MN | NOM | MAX

D 630 | 655 | 6.80

D1 4.80 535 590

C 9.30 975 | 1020

E 530 5.80 6.30

E3 450 5.15 580

L 0o0 | 135 | 180

L1 200 | 253 | 3.05

L2 050 | 085 | 120

b 030 0.50 0.70

bl 040 | 060 | 0.80

A 210 | 230 | 250

A2 0.40 | 053 | 0.65

Al 0.00 | 010 | 020

e 120 | 130 | 140
1AI Dimensions Are in Millimeters,

2.Dimensien Does Not Inzlude Mold Protrusions.
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