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»Features

V_ =-20V
I, =-22A
oo @Yo 45V, Typ =95mQ

Roson @Yo 25V, Typ =130mQ

»General Description

B Advanced trench process technology

B High power and current handing capability
B Lead free product is acquired

B SOT-23 for Surface Mount Package.
»Application

®H  PWM applications
B Load switch

SI2301F

P-Channel MOSFET

»Pin Configurations
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»Absolute Maximum Ratings @T1.=251C unless otherwise noted

parameter symbol limit unit
Drain-source voltage Vbs -20 \%
Gate-source voltage Vs +12 \%
Tc=25°C 2.2
. . Tc=70°C -15
Continuous Drain Current (TJ = 150 °C) Ip
Ta=25°C -2.2bc
Ta=70°C -1.4b¢ A
. N Tc=25°C -15
Continuous Source-Drain Diode Current Is
Ta=25°C -1bc
Pulsed Drain Current (t = 300 us) Iom -8
. S Tc=25°C 1.7
Maximum power dissipation Po W
Tc=70°C 11
Ta=25°C 1bc
Ta=70°C 0.6°¢
Operating Junction and Storage Temperature Range T3, Tste -55—150 T
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»THERMAL CHARACTERISTICS

Parameter Symbol Typ Max Unit
_ _ _ _ <5s 120 145
Maximum junction-to-ambient 2 ReaJa
Steady-State 140 175 T
Maximum junction-to-foot Steady-State ReJc 62 78

Notes
a. Surface mounted on 1" x 1" FR4 board

b. Pulse width limited by maximum junction temperature

»Electrical Characteristics @1.=25°C unless otherwise noted

Parameter Symbol Condition Min | Typ | Max | Unit
OFF Characteristics
Drain-source breakdown voltage BVpss | Ves=0V, Ip=-250pA -20 - - \%
Zero gate voltage drain current Ipss Vps=-20V, Ves=0V - - -1 A
Gate-body leakage less Vps=0V, Ves=+12V - - +100 | nA
ON Characteristics
Gate threshold voltage Vesithy | Vps=Vas, Ip=-250pA -05 [-0.65| -1.0 \
Drain-source on-state resistance 2 Rbs(on) Vos=4.5V. lo=-2A - % | 120 mQ
Ves=-2.5V, Ip=-1A - 130 150
Forward transconductance 2 ofs Vps=-5Y, Ip=-1A - 5 - S

Dynamic Characteristics °

Input capacitance Ciss - 280 -
Output capacitance Coss ;/lesa\%a\; Ves=0V - 60 - pF
Reverse transfer capacitance Crss - 48 -

Switching Characteristics

Turn-on delay time to(on) Vpp=-10V - 13 -
Rise time tr lp=-2A - 21 -

} Veen=-4.5V ns
Turn-off delay time toorm | R.=9.10hm - 23 -
Fall time tf Reen=10hm - 9 -
Total gate charge Qg - 4.8 -

Vps=-10V,Ip=-2A
Gate-source charge Qgs Vos=-4.5V - 0.8 - nC
Gate-drain charge Qgqd - 1.2 -
DRAIN-SOURCE DIODE CHARACTERISTICS

Diode forward voltage Vsp Ves=0V,Is=-1A - -0.81 | -1.2 \%
Notes

a. Pulse test: Pulse width < 300 ps, duty cycle <2 %

b. Guaranteed by design, not subject to production testing
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»Electrical Characteristics @T,=25°C unless otherwise noted

1.00
Vgs=2V
0.75
=z <
5 5
5 £
o o
£ Vas=15V 2 0%
E ©
a a
o B
T 025
Vgs=1V
0.00
0.0 0.5 1.0 15 2.0 0.0 0.3 1.2 15
Vps - Drain-to-Source Voltage (V) Vgs - Gate-to-Source Voltage (V)
Output Characteristics Transfer Characteristics
0.20 800
S o015 600
2 [y
5 ,_.-/ b
] Vgs=25V
'g e ::‘3 Ciss
€ 010 £ 400 —
[ = ©
o g
" Vgs=45V [&]
§ 0.05 ° 200
o i
COSS
Crss
0.00 0
0 2 4 6 8 10 0 5 10 15 20
Ip - Drain Current (A) Vps - Drain-to-Source Voltage (V)
On-Resistance vs. Drain Current and Gate Voltage Capacitance
8 | / 15 I T
Ib=3A / =287 /
% 6 / ° 13 //
3 /4 g 7
S N 83 /
g / Vps =10V 8 E /
3 4 c g 11 -
. 7\ s /
5 Eg’ Vgs =45V
g Vps=15V aﬂq | /
i 2 o 0.9 \ A
: Z Z
= / \
/ Vgs=18V
0 0.7 | |
0 2 4 6 8 10 -50 -25 0 25 50 75 100 125 150
Qq - Total Gate Charge (nC) T, - Junction Temperature (°C)
Gate Charge On-Resistance vs. Junction Temperature
Revision 2018 www.born-tw.com 3/5



3EORN

B8 % S SI2301F

10 —— 0.60
77
L7
// ’/l/
7 7 Ip=28A
. Y. S o045
< / / 8
= A% 2
o =
5 Ty=150 °C ~| Ty=-50°C 2
Q \ | / o
8 1 ! { i x 030
: - c<liff 5
3 J v ©
@ T = .
o / / S T,=125°C
B / / 2 015 P
/' / Ty=25°C
0.1 0.00 ]
00 02 04 06 08 10 12 14 0 1 2 3 4 5
Vgp - Source-to-Drain Voltage (V) Vs - Gate-to-Source Voltage (V)
Source-Drain Diode Forward Voltage On-Resistance vs. Gate-to-Source Voltage
0.4 10
0.3
8
Ip =250 pA /
S o2 //
3 / g 8
© ID =1mA
§ 0.1 3
- g .
S oo 5“\
01 % 2 ] Ta=25°C
T
-0.2 0
-50 -25 0 25 50 75 100 125 150 0.01 0.1 1 10 100 1000
T, - Temperature (°C) Time (s)
Threshold Voltage Single Pulse Power
1 T T 1T TTT T T L1
i T T T e
 Duty Cycle =0.5
5 —
o Ny
2o =ull
o a
= § 0-2 ,f::-
- ~
z % 0.1 L
_ |
3= 74
g - ~
o= 0.05 Pt 7
NE ] jrd
@
v
£ 0.024— =
=z s ,1
-‘/
e
0.01|__A | Sindle Pulse
104 103 102 101 1 10 100 1000

Square Wave Pulse Duration (s)
Normalized Thermal Transient Impedance, Junction-to-Ambient

Revision 2018

www.born-tw.com 415



BORN

REBF¥ S

BORN SEMICONDUCTOR

SI2301F

»Package Information

SOT-23
D ]
b_ 0. 25
L -
= = ‘
+ Iil 3
e c L‘
e
1 1 ‘
C 2
\ T / )
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 0.900 1.150 0.035 0.045
Al 0.000 0.100 0.000 0.004
A2 0.900 1.050 0.035 0.041
b 0.300 0.500 0.012 0.020
c 0.080 0.150 0.003 0.006
D 2.800 3.000 0.110 0.118
E 2.250 2.550 0.089 0.100
El 1.200 1.400 0.047 0.055
e 0.950 TYP. 0.037 TYP.
el 1.800 2.000 0.071 0.079
L 0.300 0.500 0.012 0.020
L1 0.550 REF. 0.022 REF.
0 0° 8° 0° 8°
»Ordering information
Order code Package Marking Base qty Delivery mode
SI2301F SOT-23 2301F 3K Tape andreel
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