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Last Time: Comparators!

Comparators compare two
values (inputs):
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New Elements with 2 Inputs and 2 Outputs
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Comparator Model — converts analog to 1-bit digital!
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From Last Lecture: How to Read Out Touch
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Operational Amplifier - Same Model! - &m(p\‘«%@\@ — /OOM
(Different circuit — optimized for analog output)
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| got an internship at Bose this summer!
“First assignment: Design a circuit to play music — LOUD!
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Music is stored as digital Music is analog!

Need to convert digital to analog? Speaker takes 0 — 10 V




DAC: Digital to Analog Converter . L e
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Can We Connect the DAC Directly to a Speaker?

o/
0-10V z \/ KS
564@@/ = \/“Wp f
R
)) Qo
2
o %
O —[oV = \/M,\
Vss =0V Jorel — o
— 44 )0
Thevenin Equivalent Circuit Thevenin Equivalent Cim@ « D
T, L = V’(\m —
: : ~ = 7 00 ©
Ry, =:10000 g F IRV
O,(}(%\/ : Vspeaker 8.(2. \fSVQ'O\/W /WM . thj
- - v/kA mS=K /33\/
J




Need to Isolate DAC and Speaker!
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Solve for V ,eaier |
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Setting a Reliable Gain with Negative Feedback!
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Setting a Reliable Gain with Negative Feedback!
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Sout — Describes the input-output relationship:
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Apply Negative Feedback to an Op Amp!
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