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Design of multifunctional signal source based on AD9854

WANG Cheng-hua,

YE Jia

(College of Information Science and Technology, Nanjing University of Aeronautics

and Astronautics,

Nanjing 210016, China)

Abstract: This article presented a scheme of digital signal source with high performance-cost ratio. low

phase noise and low spurious noise, using AD9854.

DSP, CPLD and FIFO were employed to make {ull use

of AD9854’s high performance. The system can output sine signal with maximum frequency of 110 MHz

and harmonic distortion less than —30 dBc, along with AM, FM and FSK functions implemented.

Key words: DDS(direct digital synthesis) ;

DSP (digital signal processor); CPLD(complex programmable

logic device); modulation; spurious spectrum; phase noise
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Fig. 1 Diagram of signal source
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Tab. 1 Major specifications of signal source
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G O /dBm <—80
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B g 451 A2 19 1000 0 S BR S BT A9 B @ e A8,
AD9854 B i 45 % 300 MHz, W & 8 3% TE 119 15 75 40
FATik 120 MHz, HARHE 2% SCk (7 19 3 H 45 3
SRR FEE S RO REZR, ir A% F
AD9854 I Fizf5 5.

1.1 AD9SS4 EEH S FINEES 4T

AD9854 TEH A5 ,10 mO ik F &, LA
TRINAEHEE W24 ek (7], H EEHE ST .

(1) T fF % % & & 300 MHz, ¥ 5 PLL
(phase-locked loop ), ] 82 B Xf 2 2 4l # 4 ~ 20 %
BB S S B2 A B U L HERE 6 22 Al
FEHE 2 Sy BT B E 5, BRAE O B N PLL A% 55 300
MHz, 46T B 8p 38 6918 1t [ {41 A 4< F A AH
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(2) BB B 45 ) 5, F A< 48 s AR AL 35 il 52,
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(5)2 4~ 300 MHz & # 12 {2 DAC (digital-
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(OHNEBEHELELRE . BEEH L2 DAC,ATLL
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TECE AANE A SE B J B9 20T O o A AR DL

1.2 RGWEHEESEITH
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Tab. 2 Test data of the prototype machine
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JE El /Hz 0.1~110x10°
s 4 HEER /He 0.1
JEFEl /dBm —50~+12
ﬁgﬁ S HEER /mV 0L 1
FHHT/Q 50
G 7S 8 F /dBm <—75
ML E/Hz 0.1~110X10°
I 2k H /dBe <—30
JE i I < B /dBc <—60
A &1 18 B 5% 22 /kHz 0. 02~ 20
i i BE /% 0~100
79 A1 I 551 45 5 /kHz 0. 02~ 20
i KB R /kHz 100
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Constructing Comprehensive Practicing Education

Platform

Cultivating Electrical & Electronic

High-Quality Students

Wang Chenghua, Chen Xu
Nanjing University of Aeronautics and Astronautics, Nanjing, P. R. China, 210016

chwang@nuaa.edu.cn, ded01@nuaa.edu.cn

Abstract - How to cultivate students’ practicing ability and
creativity by means of practicing education is a big
challenge for the electrical and electronic education
reformation undergoing in China’s colleges. This article
presents a comprehensive practicing education platform
for electrical and electronic students, which was built by
the National Electrical and Electronic Teaching Base of
Nanjing University of Aeronautics and Astronautics. This
platform was constructed in order to cultivate students’
self-learning ability, systematic comprehensive designing
ability, engineering practicing ability and creativity. Based
on multidimensional education resources and
comprehensive laboratories, the education platform uses
open self-driven practicing as the major teaching method,
and employs a multilevel and modulized practicing
education system to carry it out. After years of operation
and improvements, it functions effectively in education
practice.

Index Terms - Creativity ability, Comprehensive practicing

education platform , Practicing education, Practicing ability.

THE CONSTRUCTING OF THE NATIONAL ELECTRICALAND
ELECTRONIC TEACHING BASE

It was approved by the Ministry of Education in 1996 that 45
bases of National basic engineering courses would be built up.
Approved by the Ministry of Education, our school was
San Juan, PR

requested for the construction of one of the eight electrical and
electronic teaching bases in our country.

The guiding principle for the construction of the base is
that "We take the renewal of education thoughts and ideas as
the guide, the reform of the personnel training scheme as the
basis and the reform of electrical and electronic course system
as the core to strengthen the practical links in various forms, to
develop teaching both in and outside classroom in multiple
level, and to attach importance to the innovative consciousness,
practical abilities and comprehensive qualities of the
students".

The base is divided into 9 labs as is shown in Figure 1.
The total investment of the experiment center has reached as
high as 12 million Yuan. The base occupied a construction
area of 2700 square meters now and there are more than 3000
sets of instruments and equipments.

The base undertakes teaching tasks of practice for 7
specialties in the field of electricity. They are information
engineering; electronic information science and technology;
electrical engineering and automation; detection guidance and
control technology; instrument measurement and control
technology; biomedical engineering and computer science and
technology. In 2004-2005 academic year, the base had
provided experiments, practice and course designs as many as
400,000 man 3400

undergraduate were engaged in their project development and

hours to undergraduates. 400

scientific research in this center.
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CURRICULUM OF MAIN COURSES

The curriculum in the field of electrical engineering consists
of five major knowledge modules based on electrical and
electronic information discipline, including "circuit", "signal",
"field", "control" and "computer". The objective of the
curriculum system is to construct a basic knowledge platform
adapted to advanced modern technology with the orientation

Session T1A

the and

to improve student’s innovation abilities
comprehensive qualities. An overall electronic system design
is included. Through this design, students are supposed to
improve their knowledge in the field of application and will be
able to design and optimize a complicated system. The main
courses in the field of courses of electrical and electronic

engineering are shown in Figure 2 and Table 1.

Lab Center of
Electrotechnics
and
Electronics
1 1 1 1 | 1 1 1
Electromagretic| | Automatic Computer Students’
i i i . I i ;
Etc::te::hmc E:Zn'cimc Slﬁ::l S)t/stem Field Coistia System :DA Lnr;ovauon Scientific
aboratory ratory oratory Laborato! aboratoi
Laboratory Laboratory Laboratory g & Center
FIGURE 1
ELECTRICAL AND ELECTRONIC BASE
Basic Circuit Theory|
| | | ] | | | | | |
Electronic Circuit Digital Circuit Signals and Systems Electro-_magnetic Princ?ple of Micrqcor_nputer
Field Automatic Control Principle

Systematic & Comprehensive Design of Electronic System

FIGURE 2

SYSTEM OF MAINSTAY COURSE

San Juan, PR
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TABLE |

MAIN COURSES OF ELECTRICAL AND ELECTRONIC INFORMATION

Course (class hours)

Experiment (class hours)

Course design (length of time)

Circuit (70)

Circuit Experiments (10)

Signals and Systems (72)

Signals and Systems Experiments (16)

Electronic Circuit (64)

Electronic Circuit Experiments (16)

Electronic Circuit Course Design (one week )

Digital Circuit (64)

Digital Circuit Experiments  (16)

Digital Circuit Course Design (one week)

Microcomputer Principle (64)

Microcomputer Principle Experiments  (16)

Microcomputer Principle Course Design (one week)

Theory of Electromagnetic Field (64)

Theory of Electromagnetic Field Experiments (4)

Principle of Automatic Control (50)

Principle of Automatic Control Experiments (6)

Systematic & Comprehensive Design of Electronic System (one week)

THE REFORM OF TEACHING METHODS IN ENGINEERING
PRACTICE

The experiment and practice is an important part in the whole
teaching period. Not only can the student's knowledge of
theory be consolidated, but can also heighten the student’s
level to combine theory with practice. Meanwhile it will play
an extremely important role in the improvement of the
students’ ability and psychological quality.

1. The System for Experiment and Engineering Practice

San Juan, PR

Combined with the concrete conditions in the respective
course, a considerable large reform of the contents of practice
and experiments was made by all the laboratories. The purpose
of this reform is in the following: first, to reduce the number
of verifying experiments and change them from the merely
verification of the theory to more open and systematic design;
second, to divide the experiments and engineering practice
into a number of different levers so as to systematically
improve the student’s ability step by step. For an example: in
our lab for electronics, the so called "three lever and six class
system" for the engineering practice and teaching is carried

out. The system is shown in Table 2 and Figure 3.
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TABLE 2

EXPERIMENT AND PRACTICE TEACHING SYSTEM

Session

T1A

Basic Skills Training Program

Cultivation of Systematic Designing Ability

Cultivation of Independent Working Ability

@  Basic Experiments (five)

®  Course Design (one week)

®  Self-development Subject

@  Choose Experiments (three)

@  Design of Electronic System (one week)

Attend Teachers' Scientific Research

Independent development of

project

Join in the Scientific

Research Work

Third lever

Course Design

System Design

Second lever

Basic Experiments

Experiments to be Chosen by the students

First lever

FIGURE 3

EXPERIMENT AND PRACTICE TEACHING ORGANIZATION PATTERN

As you can see in this Figure, the first level was designed
for training the basic engineering skills, while the second lever
was designed for the cultivation of the ability to design a
system. It is composed of a comprehensive electronic system
design and three courses (electronic circuit, digital circuit and
microcomputer principle). The third level was specially set up
for outstanding students. The students can follow their
interests and concentrate themselves on the subjects designed
by them. They can join in the teachers' scientific research
work or do their projects appointed by teachers.

1l. Experiment Method

We emphasize the role of the students, and pay special

attention to strengthen student's independence in the
experiment teaching. That is the core to reform the experiment
method. Students' ability in engineering practice needs to be
improved through their own efforts. Through swimming, the

students can learn how to swim. It is emphasized that the

San Juan, PR

experiments be done by the students independently. Starting
from the experiments of circuit to the experiments of
electronic and digital circuit, the training scheme is designed
to encourage the students to organize the experiments and to
process the data in a planned and independent way. The
experiment guide book compiled by the base will guide the
students to do the experiments. The book contains the
information from complicated and detailed information to
simple and coarse information and further to the contents and
requirements necessary for doing the experiments. The guide
book is essentially a letter of specifications for designing the
experiments. As you can see that the experiment work of
scheme, design, instrument selection, organization, installation
and adjustment and the work to analyze and process the
experimental data. Three aspects are emphasized: thinking,
working and studying independently and with the initiative in
one's own hands. The teacher's roles such as checking the
report, examining the feasibility, solving the knotty problems,

and checking the experimental results are shown as planning,
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guiding and encouraging in the whole process.

Ill. Laboratory Opening to the Students and Technical
Innovation Fund

In order to encourage the students to study and do their
research of their own accords and cultivate the students'
innovative consciousness and innovative ability and to
stimulate the student's enthusiasm for advocating science and
knowledge, and for studying diligently and showing the
dashing spirit of young people and further to promote the
emerging of outstanding talents and achievements, every
entity of the experiment center is open to students. It is
propagated through the self-built websites of electronic
laboratory that students are welcome to enter the experiment
center to accept the required training and to finish their
different kinds of work, such as experiments and research
work or project development.

The innovative fund is specially set up for the purpose
mentioned above. The projects need to be financially
supported by the Innovation Fund falls into four categories:
® Projects put forward by the laboratory of electrical and

electronic base and the laboratory of innovation,

according to the requirements for teaching and research
work;

® Projects put forward on the basis of the subjects which
are adaptable for the undergraduate students in the
teachers' own work;

® Projects put forward on the basis of enterprises for
further research;

®  Projects put forward by the students under the guidance
of the teachers.

The innovation of the project is emphasized, and the
teacher are provided for guiding and directing the students, no
matter what type the subject it is.

Once the project to be financially supported by the
Innovation Fund is approved, fifty percent of the total amount
of money is allocated for initial fee. In the interim, inspection
should be carried on by an evaluation and examination, the
San Juan, PR

Session T1A

other fifty percent of the money will be provided to the
qualified one. The projects need to be checked and accepted
through an organized debate. The material object, model,
papers, and research reports should also be checked and
accepted item by item. Through evaluating and appraisal, over
100 projects supported by the innovative fund have been
approved in recent years.

CONCLUSION

In the past few years, student’s intelligence and wisdom has
been fully displayed on the open base and rich achievements
have been acquired. Our students have obtained the awards
many times among the National College Students Contest for
the "Cup of Challenge". They also won their reputation in the
Electronics System Design Contest of the National College
students. They obtained a special award in the National
College Students Contest for the "Cup of Challenge" with a
miniature flapping-wing aircraft called "oriole" designed in
the innovative laboratory.
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Abstract : In order to meet the need of real-time display in digital storage oscilloscope (DSQO), a high-per-

formance display control system is introduced. According to the raw sampling data and few control
words from the host, the system based on Altera FPGA and TI C5000 DSP can process sampling data.,
generate the relative menu and the waveform, and update them to liquid crystal display (LCD). The
system liberates the host from the heavy and complex digital signal processing (DSP) operations, and

achieves a high waveform rate at the same time. Also, several different interfaces are designed in the

system to provide the connection with different hosts. Finally, the system is applied to the certain DSO,

and the waveform rate reaches 80 Hz.
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