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Administrivia
• Homework	
  5	
  due	
  today
• Problem	
  8:	
  	
  can	
  hand	
  in	
  next	
  week	
  with	
  HW6.

• Midterm	
  Exam	
  #1	
  discussion







Lecture	
  11: Last	
  time

1. Review	
  opamp
2. Cascading	
  Op	
  Amps	
  (continued)
3. Summing	
  amplifiers
4. Differencing	
  amplifiers
5. Applications:	
  instrumentation	
  amp



Lecture	
  12: Today

1. Review	
  of	
  midterm	
  exam
2. Applications:	
  DAC,	
  instrumentation	
  amp
3. DAC	
  on	
  the	
  homework

Next	
  time:
1. Chapter	
  6:	
  Capacitors/inductors



Review	
  of	
  Midterm	
  Exam	
  1



Instrumentation	
  Amplifier

Show	
  that:
Discussion:	
  what	
  does	
   this	
  do?
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Instrumentation	
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  that:
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Instrumentation	
  Amplifier

Now	
  that	
  we	
  talked	
  about	
  it,	
  check	
  out:
https://en.wikipedia.org/wiki/Instrumentation_amplifier



Instrumentation	
  Amplifiers



Instrumentation	
  Amplifiers



Example	
  application:	
  optical	
  receivers







Example



Example	
  (students)
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Example	
  (students)



Example



Example



Applications



https://www.youtube.com/watch?v=CTjolEUj00g

Digital-­‐to-­‐Analog	
  Converter

• Binary	
  data…

https://www.youtube.com/watch?v=B1BdQcJ2ZYY



Digital-­‐to-­‐Analog	
  Converter



Digital-­‐to-­‐Analog	
  Converter



Example	
  (students)



Example	
  (students)



Example:	
  design	
  a	
  5-­‐bit	
  DAC	
  
(students)



Homework	
  #4	
  DAC	
  Problem















Which	
  is	
  better?

Resistors	
  only	
  or	
  op-­‐amp	
  version?	
  	
  

Discussion…


