STC4301D ®’
N&P Pair Enhancement Mode MOSFET

STANSON
23.0A / -20.0A

DESCRIPTION

The STC4301D is the N & P-Channel enhancement mode power field effect transistor using high cell density
DMOS trench technology. This high density process is especially tailored to minimize on-state resistance
and provide superior switching performance. This device is particularly suited for low voltage application
such as power management, where high-side switching, low in-line power loss and resistance to transient
are needed.

PIN CONFIGURATION FEATURE
TO252-4L
N-Channel
D1/D2 ® 40V/12.0A, RpsoN) = 25mR
‘ @Ves = 10V
P, ® 40V/10.0A, Rps(onN) = 32mQ
’/ @Ves = 4.5V
L P-Channel
® -40V/-8.0A, Rpson) = 40mQ
@Ves = -10V
® -40V/-4.0A, RpsoN)= 65mQ
S1  G1 S2 G2 @Ves = - 4.5V
CTT O] T] ® Super high density cell design for
] (] } extremely low Rps(on)
‘ U | | U ® Exceptional on-resistance and maximum
L DC current capability

® TO0252-4L package
PART MARKING

M D1 D2
STC4301D H} H}
YABC X G1 G2 —
LT 1T
lL] [U] [ U s1 S2
Y < Year a

A . Date code
B/C : Process Code
X  : Package Code
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STC4301D ®’
N&P Pair Enhancement Mode MOSFET

STANSON
23.0A / -20.0A

ABSOULTE MAXIMUM RATINGS (Ta = 25C Unless otherwise noted )

Parameter Symbol N TypicaIP Unit
Drain-Source Voltage Vbss 40 -40 Vv
Gate-Source Voltage Vass 120 120 \Y
Continuous Drain Current iizigg I %gg :igg A
Pulsed Drain Current Iom 40 -46 A
Connsous Source curen s | s | s | s
Power Dissipation TA=25C Po 25 31.5 W
Operation Junction Temperature Ti 150 T
Storgae Temperature Range TsTG -55/150 C
Thermal Resistance-Junction to Ambient Réoia 62.5 62.5 T/W
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STANSON

23.0A / -20.0A

STC4301D ®’
N&P Pair Enhancement Mode MOSFET

ELECTRICAL CHARACTERISTICS ( Ta = 25C Unless otherwise noted )

Parameter Symbol Condition Min | Typ | Max |Unit
Static
Drain-Source Breakdown Vv Ves=0V,Ip=10mA N 40 Vv
Voltage (BRIDSS | y/5s=0V,Ip=-10mA | P | -40
Vps=VGS,Ip=250 uA [N | 1.0 2.5
Gate Threshold Voltage VGs(th) Vbs=VGS.Ip=-250uA | P | -1.0 o5 \
Vps=0V,Ves=120V | N 100
Gate Leakage Current IGss Vbs=0V, Ves=+20V | P +100 nA
Ibss Vbs=32V,Ves=0V N 1
Zero Gate Voltage Drain T1=25C Vps=-32V,Ves=0V | P -1
Current T)=55C Vbs=32V,Ves=0V N 5 uA
Vps=-32V,Ves=0V | P -5
Ves=10V, Ip=10.0A | N 0.025(0.032
. . Ves=-10V,Ip=-10.0A | P 0.035]0.043
- - L Q
Drain-source On-Resistance| Rbps(on) Ves=4.5V, Io=6.0A | N 0.03010.037
Ves=-4.5V,Ip=-5.0 A| P 0.040|0.065
Vps=5V,Ip=12.0A | N 8
Forward Tran Conductance gfs Vbs=-5V Io=-8.0A | P 12.6 S
. Is=1.0A,Ves=0V N 1.2
Diode Forward Voltage Vsp Is=-1.0A,Ves=0V P 12 \
Dynamic
N-Channel N 5.5
Total Gate Charge Q| Vps=20V,Ves=4.5V | P 9
Ip=12.0A N 195
Gate-Source Charge Qgs P 2'54 nC
P-Channel ’
) h Vbs=-20V,Ves=-4.5V | N 2.5
Gate-Drain Charge Qgd In=-12.0A P 3.1
N-Channel N 8.9
) . td(on) Vps=20V,Rc=3.3Q2 | P 18.7
Turn-On Time tr Ib=1A,Ves=10V | N 2.2
P 12.7 nS
P-Channel N 15.6
_ . td(off) VD5='20V,RG=3.3Q P 30.2
Turn-Off Time tf Ip=-1A,Res=-10V | N 3.0
P 15
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STANSON

STC4301D ®’
N&P Pair Enhancement Mode MOSFET

23.0A / -20.0A

TYPICAL CHARACTERICTICS (N MOS)

QOutput Characteristics

B ]
/.er =10thru 3V
—_ 16
z /
E /
@
5
3 12
=
E
5 /
[ 8
(=]
4
2v
0
0.0 0.5 1.0 1.5 2.0 25
Wpz — Dmin-to-Source Voltage (V)
On-Resistance vs. Drain Current and Gate Voltage
0.030
R K =1)
= Vgs =45V
o
E 0.026 S
W
&
L 0024
(=]
1
& 0022 Vgs =10V
7
o c—
0.020
0.018
[u] 4 8 12 1& 20
Ip — Dmin Current (&)
0 Gate Charge
_ Ip=5 A | | /
= s
a 8 Vps =10V b
= ™
)
8 & Wps =20V
3 S
2 j/ ~.
& 4 o Vos =30V
&
I
k] 2 /
=
]
0.0 4.4 8.8 13.2 17.6 220

Qg — Total Gate Charge (nC)

STANSON TECHNOLOGY

Transfer Characteristics
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STC4301D ®’
N&P Pair Enhancement Mode MOSFET

STANSON

TYPICAL CHARACTERICTICS (N MOS)
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STANSON

N&P Pair Enhancement Mode MOSFET

STC4301D ®’

YPICAL CHARACTERICTICS (P MOS)
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Fig 1: On-Region Characteristics (Note E)
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Figure 3: On-Resistance vs. Drain Current and Gate
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Figure 5: On-Resistance vs. Gate-Source Voltage

(Note E)
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Figure 6: Body-Diode Characteristics (Note E)
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STANSON

STC4301D @
N&P Pair Enhancement Mode MOSFET

23.0A / -20.0A

TYPICAL CHARACTERICTICS (P MOS)
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Figure 12: Normalized Maximum Transient Thermal Impedance (Note F)
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STC4301D ®’
N&P Pair Enhancement Mode MOSFET

STANSON

23.0A / -20.0A
TO252-4L PACKAGE OUTLINE
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