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Figure 1. Example Load Switch Circuit
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Figure 2. N-channel Example Control Circuit
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Figure 3. P-channel Example Control Circuit
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Figure 5. Load Switch with Capacitive Load
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Table 1. LOAD SWITCH CIRCUIT EXAMPLE

Circuit Parameters PMOS Parameters

VIN = 10 V VSD,MAX = 20 V

ILOAD,MAX = 5 A VSG,MAX = 8 V

IIN,MAX = 8 A VTH = −0.67 V

CLOAD = 1 �F gfs = 5.9 S
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Figure 10. Example Transfer Curve for a Load Switch

3���~no�º	 
�R�VGS�+_ç�è
é�	����_�èé2�êÅn2ë+Êy.�
��VGS Ån2)Zj���X
RDS(on)��~�
��++j�²«������ L	
�"0/�
�~ �J��+
^\��;�;�	���Q�
Q£� �J�Z
�;��K��;�;�	��
�Q+�A�¶�K.���_�)*�MOSFET
����)L	
�º	��Q��; ì�ÆK.
���Ån2)Zj���X
MOSFET�"0íE
baCbcd/e�)*��}������"0/
 �����+
6¨��Q)Zj^\��;�;
�	���Q��;�²x!����_�}�F�

��J+��L�����X�
��� �_��
G. YZ���
��/0#1�
��J�
K���@�
VGS
�Ån2)Zj�JiR�	}�K��[	 YZ
���Figure 10�w+�	(���"0/�/P#
2rQ��O��0.8 V���Ån2�1.75 V��Z
���w�(���"0/��X
VGS�1.8 V¦�
�}�K��_+ �ßK.���

<=>?@A

��/0#1��U}�kÁ�
�U}�F�
(SOA)�)L	�RK.���_�F��Gx	}
�K��+
�

� �
&' �?�
î��
y
Z

2/$3ï�H�pÉ�[Î�Ïx��
G.jYZ���
��/0#1�¡!�;RE�
op%qE2r
c��&^���;)Zj�J��.y�Z�
��0�J�
MOSFET���	j
VDS+VGSG.
Ó.�&^ðJ�Gx	}�K�	��Z����
�Ee2EC��¢�&^RE �RK.	�Z

�U}�F�(SOA)�ñj��K.	����iW
£�op%qE2rc���	
�"0/ �RK
.�SOA�T¨ï�}���
�*
�¤á���
.y�Z����

Figure 11�
N1lmQa�"0/��MOSFET
SOA�w�(�����U}�F��Ùòó¥�

�"0/�&^ Xp�~_�RDS(on)
&^�P0
c�;IDM/RE\ô�OVDSS�)L	l�Z���
IDM�
`#qEd
�E/>{õ0ö
FEC>
{õ0ö
�0���)L	�' l�Z���

Figure 11. Example MOSFET SOA
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Table 2. EXAMPLE MOSFET DATASHEET SPECS

Datasheet Parameter Datasheet Value

BVDSS 30 V

PD,CONTINUOUS 1 W

ID,MAX 45 A
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Table 3. ON SEMICONDUCTOR LOAD SWITCHES

Package
Dimension

(mm) Part Number Configuration Pol
VDS
(V)

VGS
(V) ID (A)

MAX RDS(on)
(�)

VGS
4.5 V

VGS
2.5 V

VGS
1.8 V

VGS
1.5 V

XLLGA−3 0.6 x 0.6 x 0.4 NTNS3A91PZ** Single P −20 ±8 0.214 1.6 2.4 3.3 4.5

NTNS3190NZ** Single N −20 ±8 0.229 1.4 1.9 2.7 4.3

SOT−883 1.0 x 0.6 x 0.4 NTNS3A65PZ** Single P −20 ±8 0.235 1.6 2.4 3.3 4.5

NTNS3164NZ** Single N −20 ±8 0.245 1.5 2.0 4.0 6.8

SOT−963

1.0 x 1.0 x 0.5 NTUD3170NZ Dual N 20 ±8 0.22 1.5 2.0 3.0 4.5

NTUD3169CZ Complimentary N −20 ±8 0.22 1.5 2.0 3.0 4.5

P 20 ±8 0.25 5.0 6.0 7.0 10.0

SOT−723 1.2 x 1.2 x 0.5 NTK3139P** Single P −20 ±6 0.78 0.48 0.67 0.95 2.2

NTK3134N** Single N 20 ±6 0.89 0.35 0.45 0.65 1.2

UDFN 2.0 x 2.0 x 0.55
NTLUS3A18PZ** Single P −20 ±8 8.2 0.018 0.028 0.050 0.090

NTLUS3A39PZ** Single P 20 ±8 5.2 0.039 0.050 0.081 0.147

WDFN 3.3 x 3.3 x 0.8 NTTFS3A08PZ** Single P 20 ±8 14 0.0067 0.0090 −− −−

** New Products in Development. Samples Available Upon Request.
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AND9093/D

http://onsemi.com
7

GHIJ

[1] C. S. Mitter. “Active Inrush Current Limiting Using
MOSFETS.” Application Note # AN1542. Motorola.

[2] P. H. Wilson. “Controlling ‘Inrush’ Current for Load
Switches in Battery Power Applications.” EE Times
Asia, July 2001.

[3] Q. Deng. “A Primer on High-Side FET Load
Switches. EE Times, May 2007.

ON Semiconductor��ON����Semiconductor Components Industries, LLC (SCILLC)��	
��
�SCILLC����
����������������(����) !
�"#$%�&'
(�)*+%,-
�SCILLC�./0���12'345�&678��9:�4;�<=>?7@AB-
�www.onsemi.com/site/pdf/Patent-Marking.pdf.
SCILLC�CDE,��FGHI�./�JK*LMN OPQ-
�SCILLC��7<E(�R�S#��./�1TU&678+V,8W=X�-@�WYZ�./&W78
[\�]2^_2<=`a@bc��&�de#�fe#�gh#Eij&',8�7<E(bcklMN ��m-no�SCILLCp�q���^rZG&stu(vwU�P
(x�y#z{|}�q��~�4����;&��8��E(N kPQ����Uwk�f���&�QJ�
(vwUOPQ-
�x�y#z{|}�q*��
�8�
��{|}�q��>_2&E(~�4����;&]a8�WYZ������&W78���Vtu(�MW�7�,-
�SCILLC�������^��!��)�:�7
<E(|��;5k��,-no�SCILLC./������ ¡#¢£*S# 
(�5¤¥��_2�`¦§¨*S# ,@~�4����;�-@�
SCILLC./�©ªT&�(«¬­�®¯O°NQ±(�ME~�4����;E²��_2*³´,@µ¶�tu8W=X�-@�Nu=*_2'3 ,8WQ-no�WYZ
O�N��ME³´tu@k���E7��vtu87E7~�4����;2&SCILLC./*·¸-@�_2,@¹T�@ º�SCILLCO��»/�µ¶-@�.¼&½,
8�¾OP�@ ¿Àtu@ ,8k����ME³´nÁ_2�-@Â�v�_2&½Ã,@«¬­<=�de�Ä�fe#&`a(
�8����¥�Å2�ij��Å�
W��ÆÇÈÉE²*�WYZ�bc&W78ÊË*W�77@,-
�-@�SCILLC ��ÌÍ�Î�Í�ÏÐÑ�½ÃÐÑ�ÒÓÔ&',8�7<E(ijkÕºE7k�
 ,-
�SCILLC�Ö2×ÐØ­0ÙÚÛÜÖ2¿�
�N�ÝÉ�12tu(P=Þ(���ß�'3 E�8WQ�7<E(àß&��8káâ
(N ��m-no�

PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050
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