
����Ġą�ÉNġČĴĮHþÃ
DESIGN OF CMOS MEMS MICROPHONE AND SENSING CIRCUIT

·Śîì�Şkt û��B125 ûÏ�ĞAß

Abstract
o �(/#��
��¤ĪÁ<1�ÐšKEľt¾ÿÖċýp:¤D}±ĺ1ĔÞÖ¤Èŕmv��ÅĔ3o¿�ĎÒĖĎœ®

HÖ1�è@¤ĽŃ£��áÕÝ¤ą�É1¾�Ë¤c½ç��p¤ª�3
����1�ĠŝĴ�ú1¸ídşŻĴĮŇď�Ěcö¤ħ��ķõ¤Ġ±LŝĴ�ú3�����¤ťŮr<�PBC2ń³

á2ŇďŜlÝ;�2ĸ�ćũĶFůu�q¤��Ý;2Z@ĚŇă�ÝŅ¶�8°ŕ1ı�Æ~t`3�����ą�É¤Ď
ÒĂľ�Vğú¤ŗĦŻĴÑsą�É�����3

oÿäŲĬ�ĳŶýp)�) +1Y9ĭ����ą�É¤Jgļă2ŇďQ£UNřüġČĴĮ¤¹ļ3

MEMSĴÑsą�É¤ļăņÎô
ĴÑsą�É¤ļă1Āæ¸e8ŋįŬS~ŧ;

¤ÔŒ1\U8į¯¤pOđļ¤À¢1�t8ûU¦
×}¾IĴŋ¤ĠĴÑŘļă3À¢¾pOđļ1�f
¤¸ő«¦×¤»Ā3

ĨūŦătÔŒöc{øÖ1À¢=ĤuĴĦ1ġ
ČđļĴÑÊ¤ŸL1ĄĲ¬łĴĮęyătĴŦŸL1
iĩe�@ŘåŠW¤ÞīĉM�8�ď³3

MEMSĴÑsą�É¤�ŕ
4ÔŒ¤¥ÓĖ@1jūŦ<1{øĖp1Žï³?Ė
á3
4{øŸLóėĲ���1ĤĎc�©õĕ1ătđļ
¤b>�Úų3
4oÔŒ=âĀ×O¤þÃ1ÝÆ~¨]1â��Ēġ
Č³�Ťóŷŧ3
4ĢżÔŒ�uŌ�1ZUoÔŒ�ćâWŌŰ¤þÃ3
oMEMSą�ÉĬ1ĨĠđļİãÖ1ņ�Ŗ¤»Ż}
d<1Ĥé��z»Ż¤¨;3m¾oMEMSĬ�Ġw¤
P³<�Çş;¸8ÌÅÂ¤mÛ1ŉÂxŎ�¦×¨]
�»Ż�¤ōŷ1Ł¾squeeze film dampingÕŧ3
ą�É¤ãĺQďs5

!(#)
%(#) =

1
()**#+ + -./# + 0 + 0./

()**¾ą�ÉŕĚ1-./¾xŎsqueeze film dampingÕŧ

Ía´¤damping coefficient10¾đļ`�¤�Ê10./
¾xŎsqueeze film dampingÕŧĐÕW¤¦×ŌŰ¤�Ê3

ą�É¤ġČĴĮ

ĵ
�ĴÑsą�É¤ġČĴĮ�
�
ĵ
�¸ķź²¤ř§¤ĿŔĬÇ�þÃ¤ġČĴĮ1�-�" �

¾¬ł�@Ř1ĨġČĴÑ1�2�ūŦătĴÑÊŸL1
ù8Ü¤ŠWłĤöcĴŦÞī3�-�" ��¾ŊÙ�@Ř1
ZĔ}Ĵ¨sÄnì1Änì=¤Ĵ¨Ýűe3�#
�3�#	
YŢśŀGj¤Ĵ¨@C1ıtŀŊÙ@C3�-�" ��h
ĩĲ8ÌěŴĴÑĴĮ1ZUØà!%#�$ +�'(#, ��/(%-�" �
(!!, -1Ć´iĄĲ�ŏ«¶ĴĮ�nāŵ¤Þī3�
�

ķźđ¡
4čµ¼ÔŒSĜň¾	��4(¤,*.  0 �!#%&���&)#'"ŐŨ5
ĻRŤó7���$�0
4µ9�Ì
�
567Q�¼¤ÔŒSĜň¾8. :;56¤
squeeze-film dampingŐŨ5ĻRŤó7����$�0

4µ9�Ì
�
567Q�¼¤ÔŒSĜň¾� 56¤
squeeze-film dampingŐŨ5ĻRŤó7�
��$�01r<ĵ5

µ9�Ì
�
567Q�¼¤ÔŒSĜň¾� 56¤ŝñŐ
ĺ¤ŐŨ5ŝñÔŤ7
���
���0

µ9�Ì
�
567Q�¼¤ÔŒSĜň¾� 56¤đļ1
xŎsqueeze-film damping´1Ťóŷŧ¤ŐŨ5

đŔ
ĨÔŪŤó¾~ŤÖ1×ŻÑ ê^¢ĜĘĊWY1T

Âōŷ¤mÛ¾¨];1�Ë�ðÝåŝñÔŤ¤@CþÃ
o¨];ŭ�Źē=M¤Ťº1Q£Ĉ¸żsqueeze-film 
dampingÕŧ¤ĻRŤóĉM1åĵ�[ø1�U_ĝż×Ż
ĘĊ¤ë�Ÿ@1ĩĲŐŨ1oÔŒ=µ¼�ŊX^¢Ĝň
@C1Ýı�Õ¡1GĲĤ|ţĴÑÊ¤<Æ3

Reference
[1]    ĹÖģ, “CMOSĴÑsĠą�ÉHþÃņŇ}6, ò@ĴA�÷ĥĿŔ, 2012 

3129 kHz

101 102 103 104 105 106 107 108
-150

-100

-50

0

101 102 103 104 105 106 107 108

Frequency (Hz)

-200

-150

-100

-50

0

P
ha

se
(d

eg
re

e)

X 10
Y -31.01

X 233900
Y -34.02


