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AP2333LVAO

Product Summary

-12V P-Channel Trench Power MOSFET

SOT-23

PIN1:GATE
PIN2:SOURCE

2 PIN3:DRAIN

V(BRr)DSS Rps(on)TYP Ip
32mQ@-4.5v
-12V -4.1A
46mQ@-2.5V
Features
® Very Low On-resistance Rps(on)
® LowCrss
® Fast switching
® 100% avalanche tested
® [mproved dv/dt capability
Applications

Schematic diagram

® Battery protection
® | oad switch
® Power management

Absolute Maxi

<
R

N

Qaﬁng (Ta = 25°C unless otherwise noted)

C) Parameter Symbol Value Units
Dralv\;g; e\’oltage Vbs -12
GateE\urce Voltage Ves +10 \%
Drain Current Io -4.1 A
Drain Current - Pulsed Iom -15 A
Power Dissipation Ta=25T Po 0.35 w
Thermal Resistance, Junction-to-Ambient Resa 357 CTIW
Operating and Storage Temperature Range Ty, Tste -55 to +150 C
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AP2333LVAO

Electrical Characteristics (Ta = 25°C unless otherwise noted)

Parameter Symbol Condition Min Typ Max Unit
Drain - Source Breakdown Voltage BVbss Ves= 0V, Ip=-250pA -12 \%
Zero Gate Voltage Drain Current Ipss Vps= -12V, Ves= OV -1 MA
Gate - Body Leakage Current lgss Ves= £10V, Vps= 0V +100 nA
Gate Threshold Voltage Vas(th) Vbs= Vs, Ip=-250uA -04 -0.65 -1 V
Ves= -4.5V, Ip=-3A 32 45
Drain-source On-resistance Rosen) | Ves=-2.5V, Ip=-3A 46 60 mo
Ves=-1.8V, Ip=-1A 70 90
Dynamic Characteristics
Input Capacitance Ciss 500
Output Capacitance Coss Vos= -0V, Ves=0V, 117 A pF
F=1.0MHz
Reverse Transfer Capacitance Crss 100 OO‘
Switching Characteristics ié'o -
Total Gate Charge Qq s O\
Gate-source Charge Qqs Ves=-4.5V, Vos= -6V, o= -3.8A \ ) 15 nC
Gate-drain Charge Qga . »C‘ v 26
Turn-on Delay Time td(on) K \)J 6
Turn-on Rise Time tr Ves=-4.5 @ , Ip=-3.8A 35
Turn-off Delay Time taoft) Res(i< 50 e
Turn-off Fall Time (] G 51
Source - Drain Diode Characteristics c\v
Drain to Source Diode Forward Volt9gyi\|/\f§, | Vaes= 0V, Isp=-3.8A,T,= 25C | | -1.2 | \%
- G(
\\
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A=Y = AP2333LVAO

Typical Characteristic

Figure 1: Output Characteristics Figure 2: Typical Transfer Characteristics
20
Vas=-2.5V - 16
12
Voo = 2.0V g
| v 8
4
0
4 5
-Vos(V)
Figure 3: On-resistance vs. Drain Current
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Figure 5: Gate Charge Characteristics Figure 6: Capacitance Characteristics
4.5 T T 10000 T T T T
Vpp = -6V
‘1 }

|D=“3.8A

35 |
3 1000 Cis
S 25 | s :
: p
- 2| (5]
Coss
15 | 100 :
1} : G
f=1MHZ
0.5 | VGE.;:OV
9 2 4 % 8 10 0 2 4 6 8 10 12
Qg(nC) Vos(V)

REV-2.0 Asic Micro-Electronics Limited 3/5



A=Y = AP2333LVAO

Figure 7: Normal!zed Breakdown voltage vs. Figure 8: Normalized on Resistance vs.
Junction Temperature Junction Temperature
120 o2 mA 22 =4V
2 —Ilp=-38A
1.15
a _ 18
0 z
g 1.10 - & 16 |
- (1 4
14 |
2 105 g
K s 12
E
E 1.00 S 1
= 4
0.8
0.95
0.90 : 04
-80 -40 0 40 80 120 160 200 -80 -40 0 40 E
T,("C) Junction Temperature T,("C) Junction T
Figure 9: Maximum Safe Operating Area F|gure 10: Ma muous Drian Current
100 : e Tem perature
Limited by Roson
10 |
<
= ¥

01 - To=25°C
Single Puse (
o LTINS

0.1 10 0 25 50 75 100 125 150
< ) Vos(V) Te("C) Case Temperature
%}ure 11: Normalized Maximum Transient Figure 12: Peak Current Capacity
Thermal Impedance
1000 - : - :
10§ : : ; : ; ; : ! ! Vee =10V

— " 2 I e I f f f i | | | B
3 02
L] a1
3‘ 1 0.05,
= = Sy b .E..
s 001, = 100
-1} =
E oin g
= s
[} (&)
E %
g 001} Y &

| 10 |
3 - z
N ! !
E 0.001 . ! Duty factor: D = t1/2
o | - Peak T,= To+ Pow X Zyc X Rusc
- [ g | R Single Pulse

0.0001 1
1.E-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+0: 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03
t, Pulse Width (s) t, Pulse Width (s)

REV-2.0 Asic Micro-Electronics Limited 4/5



A=Y = AP2333LVAO

Dimension
SOT-23
D Millimeters Inches
b T~ Symbol
0. 25 Min. Max. Min. Max.
i \\ A 0.900 | 1.150 | 0.035 | 0.045
A1 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
+ H — c 0.080 | 0.150 | 0.003 | 0.006
|——€L—'EE 1 | D 2.800 | 3.000 | 0.110 | 0.118
E 1.200 | 1.400 0.0{7 0.055
E1 2.250 | 2.550 0.100
[ e \ e 0.950 BY (0037TYP
\ = / - el 1, 8o | 0.071 | 0.079
N

L \ 0 REF 0.022 REF
- _a., %300 | 0.500 | 0.012 | 0.020
s { o o o o
0 8 0 8

Note:

1. Controlling dimension: in millimeters
2. General tolerance: £0.05mm

3. The pad layout is for reference only
4. Unit: mm
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