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L15.1 Operational Amplifiers
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L15.2 Uses of Op Amps

Negative feedback drives the + input to (nearly) the same potential as the — input.
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L15.3 Inverting and Differential Amplifiers

Resistance seen by the plus and minus inputs should be the
same when an op amp is configured for voltage gain.

T Siage of Op Amp

Bias currents (relatively equal) times differencein input + -
resistance ook the same as an input signal.

Bipolar input stage draws some bias current.

FET input stage draws very little input current.
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L15.4
Anaog Comparator

Comparator / Positive Feedback

IsV+>V-?
The Output isaDIGITAL signal.

The external pull-up resistor is often

forgotten. A Schmitt Trigger squares up signals.
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L155 D to A Converters
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L15.6 How tobuildaD to A

Real D to A converters use a voltage reference and transistor (bipolar or MOS) switches.
Note that the driving point impedance (resistance) is the same for each cell.
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L15.7 AD 558
8-Bit D to A converter that you will usein Lab 3
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L15.8 A to D Conversion

Harder than Digital to Analog
Several Different Methods are Used. We will focus on two methods.

Multiple Conversions (FLASH)
Very fast
Used for converting TV signals.
Difficult to make in high precision.
AD 775

Successive Approximation
Medium speed
Can be economical
AD 670
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L15.9 Successive Approximation A to D
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L1510  Operation of a Successive Approximation A to D

Set one bit at atime.

D to A generates analog voltage which is compared to the input voltage.

If D to A voltage > input voltage then set that bit; otherwise, reset that bit.
Thistype of A to D takes afixed amount of time proportional to the bit length.

Successive Approximation A/D operation
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L1511

10 microsecond
conversion time

Internal reference voltage
Multiple input ranges
Two output formats
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AD 670

High Input VVoltage Range — strap pins 17 and 18 to GND.
Low Input Voltage Range — strap pins 16 to 17 and 18 to 19.
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L15.12 Control Logic for AD 670
BPO/UPO  Format Input Range Output
0 0 Unipolar Binary
1 0 Bipolar Binary
0 1 Unipolar 2's
Complement
1 1 Bipolar 2's
Complement
BROTEO
Format
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Single Coumversion Cycle: Shoot "W walid
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L15.15 AD 775 Functional Block Diagram

FUNCTIONAL BLOCK DIAGEAM
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L15.16
TIMING SPECIFICATIONS
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L15.17 Voltage Reference

Similar to other flash converters

Needs a stabl e reference voltage.

Different ranges of voltage are defined by the top and bottom of ladder.
Caution isrequired: the ladder isfragile!

Voltagerangeis < 2.8 volts.

Linearity suffersif < 1.8 volts.

AVssmeans"Anaog Voltage" (supply).
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L15.18 AtoD,DtoA, and Aliasing Demo
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L15.19 Control and Digital Section
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L15.20 Analog: Gain and Anti—Aliasing
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