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Description

The VSM6003XY uses advanced trench technology to provide
excellent Ros(ony, low gate charge. This device is suitable for
use as a Battery protection or in other switching application.

General Features
® Vos =60V,lp =3A
Roson <78mQ @ Ves=10V
Rbson) < 96mQ @ Ves=4.5V
® High power and current handing capability

@ Lead free product is acquired . -

@ Surface mount package

Application
@ Battery switch SOT-23 Schematic
@ DC/DC converter

Package Marking and Ordering Information

Device Marking Device Device Package Reel Size Tape width Quantity

VSM6003XY VSM6003XY-S2 SOT-23 @180mm 8 mm 3000 units

Absolute Maximum Ratings (Ta=25°Cunless otherwise noted)

Parameter Symbol Limit Unit
Drain-Source Voltage Vs 60 \Y
Gate-Source Voltage Ves +20 \Y;
Drain Current-Continuous Ib 3 A
Drain Current-Pulsed (Note 1) Iom 10 A
Maximum Power Dissipation Po 1.7 w
Operating Junction and Storage Temperature Range T, Tste -55To 150 C

Thermal Characteristic

Thermal Resistance,Junction-to-Ambient(Note 2) | Reua | 73.5 | C/W

Electrical Characteristics (Ta=25°Cunless otherwise noted)

Parameter | Symbol | Condition | Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage | BVoss | VessOVie=250p.A | 60 | - | - | v
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Zero Gate Voltage Drain Current Ipss Vps=60V,Ves=0V - - 1 A

Gate-Body Leakage Current less Ves=+20V,Vps=0V - - +100 nA

On Characteristics (Note 3)

Gate Threshold Voltage Vasith) Vbs=Vas,Ip=250pA 0.9 1.3 2.0 \Y,

Drain-Source On-State Resistance Ros(on) Ves=10V, 1o=3A - 08 8 mo
Ves=4.5V, Ib=3A - 80 96 mQ

Forward Transconductance dFs Vbs=5V,Ip=3A - 3 - S

Dynamic Characteristics (Note4)

Input Capacitance Ciss - 270 - PF
- Vbs=30V,Ves=0V,
Output Capacitance Coss - 16 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 15 - PF

Switching Characteristics N4

Turn-on Delay Time ta(on) - 5 - nS
Turn-on Rise Time tr Voo=30V,Ib=3A - 10 - nS
Turn-Off Delay Time ta(ofn Ves=10V,Reen=1Q - 12 - nS
Turn-Off Fall Time t - 8 - nS
Total Gate Charge Qq - 10.2 - nC
Vps=30V,Ip=3A,
Gate-Source Charge Qgs - 1.8 - nC
Ves=10V

Gate-Drain Charge Qg - 22 - nC
Drain-Source Diode Characteristics

Diode Forward Voltage (Note 3) Vsb Ves=0V,Is=3A - - 1.2 vV
Diode Forward Current (Note 2) Is - - 3 A
Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.
2. Surface Mounted on FR4 Board, t < 10 sec.

3. Pulse Test: Pulse Width < 300us, Duty Cycle < 2%.

4. Guaranteed by design, not subject to production
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Typical Electrical and Thermal Characteristics

Shenzhen VSEEI Semiconductor Co., Ltd

Vdd —t,,,;—- -
taon) — taorn — t
Vout %% 009
Vour INVERTED
— 10% 0%\
X 90%
VIN 50% 50%
10%
PULSE WIDTH —
Figure 1:Switching Test Circuit Figure 2:Switching Waveforms
3 6
<
2 E 4
5
O
c
| \ £ ) """-..._\
) T —
\\ _ID
0 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
T,-Junction Temperature(°C) T,-Junction Temperature(°C)
Figure 3 Power Dissipation Figure 4 Drain Current
100
20 |
A ?< S w0 Ves=4.5V —
4.5 € ap -l
15 P 6y 9 E—— i
% 70
av 8 V=10V
@ 60 .
10 B
@ 50
<
/ S 4
C
S @ 30
Vas=2V o 20
I
0 1 0 2 4 6 8 10
0 1 = 4 i 3 lo- Drain Current (A)
Vds Drain-Source Voltage (V) Figure 6 Drain-Source On-Resistance
Figure 5 Output Characteristics
v2.0 Page 3 http://www.vseei.com/



— VSM6003XY-S2
v — Shenzhen VSEEI Semiconductor Co., Ltd

<

Ip- Drain Current (

Rdson On-Resistance(m Q)

Vgs Gate-Source Voltage (V)

15 (

Wos=5V /
10

125°C

25°C
- ||

00 05 106 15 20 25 30 35 40 45 50

Vgs Gate-Source Voltage (V)
Figure 7 Transfer Characteristics

160 .
‘ I5=3A
140 k
120
\ 125° C
100 —— —
80
60
25° C
40
2 4 6 8 10
Vgs Gate-Source Voltage (V)
Figure 9 Rdson vs Vgs
10
Vps=30V 4
; l,=3A

6 /
4 /
|/
14

0 5 10 15

Qg Gate Charge (nC)
Figure 11 Gate Charge

Normalized On-Resistance

C Capacitance (pF)

Is- Reverse Drain Current (A)

2.0
1.7 Vas =10V, Ip=3A l/
-\\

1.4

- //\J"GS=4.5V, AR
//

0.8 /,

0.5

-80 -25 0 25 50 75 100 125 150

T,-Junction Temperature(°C)
Figure 8 Drain-Source On-Resistance

400 k
300 P
200
100
Crm~ezs
0 : '
0 10 20 30 40 a0 60
Vds Drain-Source Voltage (V)
Figure 10 Capacitance vs Vds
1 0E+01

/

1.0E+00 /, /"’
1.0E-01 1257 C / /
1.0E-02 /

1.0E-03 / //

/

0.0 0.2 0.4 0.6 0.8 1.0

Vsd Source-Drain Voltage (V)
Figure 12 Source- Drain Diode Forward

26° C

1.0E-04

1.0E-05

v2.0

Page 4

http://www.vseei.com/



v vaeet

r(t),Normalized Effective
Transient Thermal Impedance

0.1

0.01

VSM6003XY-S2

Shenzhen VSEEI Semiconductor Co., Ltd

10 I I I 17 =
Limited b}l’ HDS[\O\T) — = 8 b
- {11
| I" N by X M ‘10{) us
< P N \\ A \\.
ot X /S X
[ 1 = . - 1]
o VAN
5 7 i, SR .
] 7 NN P 1ms
c WIS IS NN 1
c :
® NP [N | [Y10ms
=) LI J\EE I
\ 0.1 - imm |
£ AT 100 ms
b3 T
\..:a T
[ T=25°C . ! _Sam, 10s
Single Pulse BV Dimited <1 e
oot L_L_LLLII LU L L
0.1 10 100
Vds Drain-Source Voltage (V)
Figure 13 Safe Operation Area
s o N ] — FmaRE ' e ——
Duty Cycle = 0.5 | ! - .
; — 1 ]
1 L 1t i
0.2 - |
| | .l — :
0.1 _...-1__...-‘-"' ____,..-—"' | Motes:
" | ] -
| 1 1 I 1 1
E 0,05 T ﬁ ' —— ! Pom
=T H 1A HT T b ] el
! 8 I T e T ‘
- 0.02 > ! | T
’/ | 1.0uty Cycle D=ty ft;
7 ! 2 Rau=T3.5CAV
/ 3 Ran(t=ritRan
/ ISllmlgller IP'ulsa 4T ~Ta=Pruy Rault)
1 |
104 102 102 10! 1 10 100

Square Wave Pluse Duration(sec)

Figure 14 Normalized Maximum Transient Thermal Impedance

600

v2.0

Page 5

http://www.vseei.com/



