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 -�.(# /'� �0�� 1�%2��� � �3��4 56� 7� �89 :�	�� &�%�6#;6<� &7��Low-Dropout (LDO)  &���

 2���# =9�� &�%������&�64 2� >��?@ �� 2������ 7��� ��6� A�B� �C��9 ?7�9 �% . &�%�6#;6<� ��

LDO  ���E ��F	�� ��6� �6#;6<� �C��9 �� A�B� ?7�9 �' G;6$
��� ���<=��� 2� ?7�9 /'� 2� /	��� 

A�B� ���.�H �� I% ����J����� ��K 2� 2��$� H��� &�"J =E��3 �' � �6� 2	9�� 2���# �' &�� �� ���6#

�� L�M	9� �69 2� �� 2���# N8� 7� �<�B� ���O�P�% 2� &��M	E� �Q� 7� 2� �%� 2J�� 2� ?��.� 2C�

>O�� .G�	
��4 F�� �R� ?7�9 /'� 1S3 &�� �� ����0$T �� �6#;6<����S< . H�R� /'� ?���C &��� 2!�	� ��

2	J�< ���E ����� ��6� � �'��< ������U ��� /'��K��� .��� /'�����# =��� �% ?���C &��� �'�%

�� ��S< >��3 V��U � �O����J &7�������.  

?���C &��� ���.� 2� >�� �� ������U ��� /'��K H�O����J &7��?���C ?7�9  � ��� W%�� �� &7��

�� ���� &���U W'�BJ� XT�� YK >$� &�%�F� ���6# �� ��6� .��� /'� ��>'6.# 7� �% � :�	�� ����

?7�9 ��$% 2� ?�'�C &�%�J��?���C &�%>�� �� ��F	�� �0�� ����J ��O� &��� &7��.  &��� /��Z$%

�6��� &��� �'�%���� ��S< >��3 V��U �6��� �� �3��4 W9�K [�� ?��� ?��.	� ����.  \��� 2��]�!�@ 7�

I	O�� &��� 2'S^#�� &�#�� H=$3 =��E ������	��� &�% &��� ��F	�� ��6� &�%�6#;6<� �# >�� _7; H����

?@ �% � ?�6# �7�� �7�� B��I	O�� /'� ��� ?��7 � &�#�� �$T �# ����� 2	��� �';�� ?�'�C	��� 2K �% �% �

���' W'�BJ� .>�� �� �
� /'������ ����'�% 2� �6#;6<� ��	J� � V��U �6��� &���&�%  ������U :�	��

�� �� �� ��R`# /'�	��� ?�6# =E��3 7� ��F	�� �� H���<>�0��E W'�BJ� >�C &�%?@ �%����� 2	��� .  

&������U &�%���� >'��� ��  &:6�6��# �� ��0.35 µm CMOS  �90 nm CMOS  � �3��42��� &7��

�����  a'�	� �2���&7���% �� ?�������# 2� �%� &�%�� ������U  V��U �$� ���O� ?�6# 1�M� ��

2Q3b� =��E �64 2� �� :�	�� �6#;6<��� �6��� &�2!�	� �� � ���c� ��69 2� �����$4� =��E �64 2� � 

�� I	O�� &��� ����6## I� � 2���# =9�� &�%����< ���E ��F	�� ��6� ?�6.  2� &������U ��	9�� �� &���

 &:6�6��# ��0.35 µm CMOS 2����� &7��?��7 /'�#�� H��� �� ����� >O�� &�%d/f  �g/,  2���R�����

?@ &��� 2'S^# \��� 7� �� ���� ?�'�C � �6� �� ����� h�#�# 2� �%fi  �ji �� �k�@��������� . /��Z$%

����� �� ������U &�%��	9�� 7� ��' �C��9 l &:6�6��# �� 2�90 nm CMOS 2��� H>�� �� &7��

 m�T �� >��3 /'�#�� ��g, �� �69 �'��� ���.� 2� 2���R6������  2����3��?�'�C ��� 28.�  �� ����

 ���# ?@ &��� \��� 7�*i �� �k�@���������.  

    

&��0� n�$0�:  

&�%�6#;6<� :�	�� 89&�%�6#;6<� H� :�	�� LDO H H2���# =9�� &�%�6#;6<�?���C��S< >��3 V��U H�O����J &7��.  
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Abstract: 

 
The main focus of the presented research is to provide solutions to design LDO 
regulators without using the large output capacitor. Conventional LDO regulators use 
a large capacitor at the output node in range of a few micro-Farads, both to improve 
the transient response and to guarantee the stability. Clearly, this amount of 
capacitance cannot be integrated on a single chip or at least occupy valuable board 
space and this prevents system-on-chip (SoC) solutions. Removing this capacitor will 
certainly have destructive effects on frequency and transient responses. To alleviate 
these effects, a few techniques have been proposed which include frequency and 
transient time compensation schemes. 
 
For battery operated and handheld devices, power management systems have to be 
designed in a way to dissipate less power and extend the life of the battery and 
consequently the operation of the device. Herein, the methods introduced to boost the 
regulator performance, consume low power and do not degrade the power and current 
efficiency of the regulator.  
 
Finally, the proposed circuits have been design and simulated in both standard 0.35 
µm CMOS and 90 nm CMOS processes and the results show that having a low-power 
nature, the utilized techniques improve the response of the regulator considerably and 
could be used in low-power on-chip power management systems. The worst case 
recovery time for two architectures which have been implemented in the 0.35 µm 
CMOS process, are 2.6 and 0.7 µs and the ground currents for them are 25 and 45 µA, 
respectively. The output signal for the regulator which has been simulated in the 90 
nm CMOS process, recovers within only 80 ns while its ground current does not 
exceed 35 µA. At the end of this thesis, the simulation results were compared with 
some recently reported regulators and it has been shown that the proposed techniques 
and circuits are of high feasibility and reliability. 
 
 
 
 
 
 
 
 
 
 
 
Keywords: Power management systems, Linear regulators, LDO regulators, On-chip 
regulators, Analog circuits, Low-power circuits, Low-voltage systems, Frequency 
compensation, Transient response. 
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