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Course
Description

The three aspects of a high-voltage digital measurement system are the transducer,
the ADC (analog-digital converter) and the measurement algorithm. There are
special courses (" High-voltage Test Technology ", "Electrical Engineering
Fundamentals", etc.) to discuss high voltage and high current conversion devices.
The range of measurement algorithm is too broad, the class time is limited, it is
inevitable to be far from complete. We also note that undergraduate digital and
analog electronic technology courses only cover the basic concepts of ADC
(terminating at the saw-tooth error curve) and have a limited role in guiding the
application of ADC.
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The teaching focus of this course includes: ADC dynamic characteristic testing
method [, quantitative statistical theory [2] and measurement uncertainty
evaluation [3l, These theoretical knowledge can help graduates to solve many key
application problems of ADC in high-voltage digital measurement system.

The course of this semester is carried out in two directions: one is to explore the
basic theory of ADC dynamic characteristics. Teachers and students code and
debug the simulation program of ADC dynamic characteristics test (MATLAB), and
have an in-depth understanding of the theory in application; The other is
quantitative statistical theory, introducing graduates to amplitude-domain
sampling theorem similar to time-domain sampling theorem.

This course aims to cultivate pupils' ability to understand and apply theories. The
golden standard to measure whether a theory is truly understood is application or
verification. Only successful application or verification is the best proof of
understanding.

In terms of ADC dynamic characteristics, the time-domain, frequency-domain and
histogram algorithms are discussed in detail around the sinusoidal waveform
method to measure ADC dynamic characteristics. In order to promote students' in-
depth understanding of the basic concepts, teachers and students cooperate to
implement the virtual practice of ADC dynamic characteristic measurement using
MATLAB.

As for quantitative statistical theory, the amplitude-domain sampling theorem is
verified by using MATLAB virtual experiment method.

In terms of measuring uncertainty evaluation, the dispersion is taken as the
starting point, the synthesis method of each uncertainty component is studied, and
verified by MATLAB simulation program.




RSB R T A

o wy BRI
2L 22
#H W% Content %ﬁ%%ﬁ AT Instructo
ours Format r
WS, HENE
RN ERR ) = E R 6 Wit a2l
ADC &5 F18H
1ETZREG R G851 5356077k 6 YRR XM
N AN AR 7 A 6 iats XN
A
Schedules | i3y 11y ks 6 i BRI
ADC B RN B AR 6 Wit patgll
ADC BhZ eI S 4] 6 HFR XN
EHGTFEIR 6 YRR XN
e R IR A 5 B (1) 47 5 6 Wit X
oy | B 10%
Grading | BRERI(Fe 5 F1E) 20%
Policy | pi#2£1t 70%
b 5] Dorpinique Dallet, Jose Machado da Silva. ADC [REh A& 451, -52ER. - Jbat: R}
L A, 2007.1
» [2] Bernard Widrow, Istvan Kollar. Quantization Noise. Cambridge University
Textbooks &
References Press 2008
[3] ISO, A Guide to Expression of Uncertainty in Measurement
H/E
Notes
HVEVEA

1. A7 * AR N A BT

2. WRFERIANFHCN 300-500 Ty RN, R

HAR




