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Photodetectors
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Introduction to signal digitization

1. resolution and sampling rate

signal 2-bit resolution 3-bit resolution
4-Hz sampling rate  8-Hz sampling rate
voltage

time 0 1 sec 0 1 sec



2. Nyquist theorem

sampling rate >= 2 (highest frequency component in the signal)

adequate sampling

iImproper sampling



3. analog bandwidth
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4. sampling method

(1) simultaneous sampling

channel 1
channel 2

(2) interval scanning

channel 1
channel 2

(3) continuous scanning

channel 1
channel 2
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(4) random interleaved sampling (RIS)

frame 1 frame 2 frame 3
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5. signal type

(1) grounded signal source:

power supply, function generator...

(2) floating signal source:

battery, thermal couple...



6. measurement configuration

(1) differential measurement system
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(2) referenced single-ended measurement system
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(3) non-referenced single-ended measurement system
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grounded signal floating signal
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A/D convertor

1. resolution and sampling rate
2. signal range (dynamic range)
3. differential nonlinearity (DNL) and relative accuracy

4. noise



A/D convertors in our Lab.

National Instruments AT-MIO-16L

12-bit resolution

input range (precision, sampling rate):
-10 mV ~ +10 mV (4.88 uV, 20 kHz)
-10V ~ +10V (4.88 mV, 100 kHz)

16 analog input channel

2 analog output channel

8 digital I/0 channel

National Instruments AT-MIO-16X

16-bit resolution
100 kHz sampling rate



Charge-accumulating A/D convertor
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