:L VSM9NPO03-D33
v P Shenzhen VSEEI Semiconductor Co., Ltd
Description
Features Application

® N-Channel: 30V, 9A
RDS(ON) <21mQ @ Vgs = 10V
RDS(ON) <35mQ @ Vgs = 4.5V
@® P-Channel: -30V, -5A
RDS(ON) <52mQ @ Vgs =-10V
RDS(ON) <90mQ @ Vgs =-4.5V
@ Excellent Gate Charge x Rps(on) Product(FOM)
@ Very Low On-resistance Rps(on)
@ Fast Switching Speed

@ Battery Protection
@ Load Switch
® Power Management

100% UIS TESTED!
100% AVds TESTED!
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DFN3x3 Schematic
Package Marking and Ordering Information

Device Marking Device OUTLINE | Device Package | Reel Size (ﬁg‘;') Pe(rpcéf'g;m

VSMINPO3 VSMONPO03-D33| TAPING DFN3x3 13inch 5000 50000
Absolute Maximum Ratings (Tc=25C unless otherwise specified)

Symbol Parameter Max. N-Channel Max. P-Channel Units
Vpss Drain-Source Voltage 30 -30 \%
Vass Gate-Source Voltage +20 +20 V

= 25" 9 -5 A
I Continuous Drain Current Tc=25C
Tc=100°C 5.9 -3.3 A
Iom Pulsed Drain Current note 36 -20 A
Ens Single Pulsed Avalanche Energy note2 12 12 mJ
Po Power Dissipation Tc=25C 2.9 2.2 w
Reic Thermal Resistance, Junction to Case 43 57 C/W

Ty, Tste | Operating and Storage Temperature Range -55 to +150 C
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N-Channel Electrical Characteristics (T,=25C unless otherwise specified)

Shenzhen VSEEI Semiconductor Co., Ltd

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
Off Characteristic
Verpss | Drain-Source Breakdown Voltage Vaes=0V, Ip=250pA 30 - - V
Ipss Zero Gate Voltage Drain Current Vps=30V, Vs=0V - - 1 MA
less Gate to Body Leakage Current Vps=0V, Ves=+20V - - +100 nA
On Characteristics
Vasith) Gate Threshold Voltage Vps=Ves, 10=250pA 1.0 1.5 25 Vv
Roston Static Drain-Source on-Resistance Ves=10V, [p=5A - 16 21 mQ
note2 Ves=4.5V, Ip=3A - 25 35 mQ
Dynamic Characteristics
Ciss Input Capacitance - 490 - pF
Coss Output Capacitance Vos™15Y, Ves=0V, - 79 - pF
- f=1.0MHz
Crss Reverse Transfer Capacitance - 61 - pF
Qq Total Gate Charge - 5.2 - nC
Vps=15V, Ip=5.8A,
Qgs Gate-Source Charge Vas=10V - 0.9 - nC
Qg Gate-Drain(“Miller’) Charge - 1.3 - nC
Switching Characteristics
tdeon) Turn-on Delay Time - 4.5 - ns
tr Turn-on Rise Time Vbs=15V, Ip=3A, - 2.5 - ns
tacor) Turn-off Delay Time Ves=10V, Rren =3Q - 14.5 - ns
t Turn-off Fall Time - 3.5 - ns
Drain-Source Diode Characteristics and Maximum Ratings
" Maximum Continuous Drain to Source Diode Forward ) ) 9 A
Current
Ism Maximum Pulsed Drain to Source Diode Forward Current - - 36 A
Ve Drain to Source Diode Forward Ves=0V, [s=9A ) 0.8 192 v

Voltage

Notes:1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature

2. EAS condition : Ty=25C, Vop=15V, Ves=10V, L=0.5mH, Rg=25Q, Ias=7A
Ty=25°C, Vop=-15V, Ves=-10V, L=0.5mH, Rg=25Q, Ias=-7A
3. Pulse Test: Pulse Width<300us, Duty Cycle<0.5%
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P-Channel Electrical Characteristics (1,=25C unless otherwise specified)

Shenzhen VSEEI Semiconductor Co., Ltd

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
Off Characteristic
Verpss | Drain-Source Breakdown Voltage Ves=0V, lp=-250pA -30 - - Y
Ipss Zero Gate Voltage Drain Current Vps=-30V, Vgs=0V, - - -1 MA
less Gate to Body Leakage Current Vps=0V, Vgs= £20V - - +100 nA
On Characteristics
Ves(th) Gate Threshold Voltage Vbps=Vas, Ib= -250pA -1.0 -1.6 2.5 Vv
Static Drain-Source on-Resistance | Vgs=-10V, Ip=-4.1A - 40 52
RDS(on) mQ
note3 Vgs=-4.5V, Ip=-3.5A - 64 90
Dynamic Characteristics
Ci Input Capacitance - 580 - F
= P A Vos= -15V, Vas=0V, P
Coss Output Capacitance - 98 - OF
- f=1.0MHz
Crss Reverse Transfer Capacitance - 74 - pF
Qq Total Gate Charge - 6.8 - nC
Vps=-15V, Ip=-4.1A,
Qgs Gate-Source Charge Vees 10V - 1 - nC
Qg Gate-Drain(“Miller”) Charge ©s ] 1.4 ] nC
Switching Characteristics
taon) Turn-on Delay Time - 14 - ns
t Turn-on Rise Time Vpp=-15V, Ip=-1A, - 61 - ns
tacom) Turn-off Delay Time Ves=-10V, Reen=2.5Q - 19 - ns
t Turn-off Fall Time - 10 - ns
Drain-Source Diode Characteristics and Maximum Ratings
| Maximum Continuous Drain to Source Diode Forward 5 A
° Current
Ism Maximum Pulsed Drain to Source Diode Forward Current - - -20 A
Drain to Source Diode Forward
Veo ' uree Ui Ves=0V, Is= -5A - | 08| 12| v
Voltage
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Typical Performance Characteristics-N

Figure1: Output Characteristics Figure 2: Typical Transfer Characteristics
o (A) Ib (A)
25 ov 25
{45V
20 20
3V
15 L 25 15
—
/ / 125°C
10 10
// 2V 25°C
5 5
0 Vos(V) 0 /JGS(V)

0 1 2 3 4 5 0 1.0 2.0 3.0 40 5.0 6.0
Figure 3:On-resistance vs. Drain Current Figure 4: Body Diode Characteristics
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Figure 5: Gate Charge Characteristics Figure 6: Capacitance Characteristics
Ves(V) C(pF)
10 T
Vbs=15V
8 Ip=5.8A 1000 Ciss
6
COSS
4 100
Crss
2
0 Qqg(nC) 10 Vbs(V)
0 1 2 3 4 5 6 0 5 10 15 20 25

v2.3 Page 4 http://www.vseei.com/



— VSM9NP03-D33

v R Shenzhen VSEEI Semiconductor Co., Ltd
VBR(DSS) Rbs(on)
13 25
1.2
2.0
1.1
15
1.0
1.0
0.9
0 Ti (°C) 05 Tj (°C)
100 -50 0 50 100 150 200 100  -50 0 50 100 150 200
Figure 9: Maximum Safe Operating Area Figure 10: Maximum Continuous Drain Current
vs. Case Temperature
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Figure.11: Maximum Effective Transient Thermal
Impedance, Junction-to-Ambient
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Figure 3:Unclamped Inductive Switching Test Circuit & Waveforms
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Typical Performance Characteristics-P

Figure1: Output Characteristics

Shenzhen VSEEI Semiconductor Co., Ltd

Figure 2: Typical Transfer Characteristics
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Figure 3:On-resistance vs. Drain Current Figure 4: Body Diode Characteristics
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Figure 5: Gate Charge Characteristics Figure 6: Capacitance Characteristics
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Figure 7: Normalized Breakdown Voltage vs.
Junction Temperature
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Figure 9: Maximum Safe Operating Area
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Figure 8: Normalized on Resistance vs.
Junction Temperature
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Figure 10: Maximum Continuous Drain Current
vs. Case Temperature
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