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Lecture 25: Equivalent Input-Referred Noise

• Announcements:

• HW#7 online next week and due Friday morning, 
May 8

• Project slide #3 due Friday, May 1

• You should be sending me these slides to get 
feedback

• Project Outbrief Sign-up:

• This is our last lecture

• -------------------------------------

• Reading: Senturia Chpt. 16

• Lecture Topics:

�Minimum Detectable Signal

�Noise

― Circuit Noise Calculations

― Noise Sources

― Equivalent Input-Referred Noise

�Gyro MDS

― Equivalent Noise Circuit

― Example ARW Determination

• Course Wrap Up

• Final Exam Info

• Course evaluations

• -------------------------------------

• Last Time:

• Input referred noise

Drive Mode

Sense Mode

ddd
xx ω=&

sss
xx ω=&

s
x&

d
x&

ω

A
m
p
li
tu
d
e

f
o

(@ T
1
)

Sense
Response

Drive
Response

Drive
Response

Drive/Sense Response Spectra:

Driven 
Velocity

Sense 
Velocity

Ω



EE C247B/ME C218: Introduction to MEMS Design
Lecture 25w: MDS

CTN 4/30/15

Copyright © 2015 Regents of the University of California 2



EE C247B/ME C218: Introduction to MEMS Design
Lecture 25w: MDS

CTN 4/30/15

Copyright © 2015 Regents of the University of California 3

ηe:1
cxlx rx

Cp

xx 0
v

-

+

2

x
r
f

2

ia
v

2

ia
i

2

fi

Rfio

Noise Sources

Gyro Sense Element 
Output Circuit

Signal Conditioning Circuit 
(Transresistance Amplifier)
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• Related courses at UC Berkeley:

�EE 143: Microfabrication Technology

�EE 147/247A: Introduction to MEMS

�ME 119: Introduction to MEMS (mainly 
fabrication)

�BioEng 121: Introduction to Micro and Nano
Biotechnology and BioMEMS

�ME C219 – EE C246: MEMS Design

�EE 290M?


