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Course name: Microcomputer Interfacing Course Project 
Teaching medium: English
A. COURSE DESCRIPTION

Credit：1.5
Class Hours： 1.5 weeks（Among them: 2 class hours for lecture, 8 class hours for design, 16 class hours for experiment and 4 class hours for defense）
Semester：Fifth
Course Description: the course project cultivates students’ practical ability to apply variable common interface comprehensively, ability to analyze and design microcomputer application system, ability to software and hardware and software co-debugging and ability to debug through complete system design. Students make the overall plan, design software, hardware structure and programming to debug, write report, sum up design idea, design and debugging process, emerging problems and solution, design experience, give source program codes according to design requirements.
B. METHOD OF INSTRUCTION

 Multimedia teaching method combined with experiment.
C.  COURSE OBJECTIVES
Objective 1: Learning painter and other interface clip on one’s own through online data to cultivate the ability to self-learning.

Objective 2: Have the ability to analyze primary demand and system design 

Objective 3: Have the ability of structuring program. 

Objective 4: Have the ability to hardware and software co-debugging.

Objective 5: Have the ability to apply learned knowledge comprehensively to solve practical problems.

Objective 6: Have the ability to write more perfect curriculum design report and written report.
D.  COURSE TOPICS/UNITS AND DATES

1. Content and requirements

See the questions and general requirements in the appendix I. Problems can be adjusted by teachers according to actual situation. The requirements required by curriculum design are as followed:

System demand analysis, define the functions system should accomplished according to problems and design requirements.

Overall design, choose appropriate interface clip and design hardware schematic diagram.

Write sub function code and pass hardware debugging according to principles.

Overall debugging of system hardware and software, conduct system test and improvement.

Finish curriculum design report.

2. Environment

PC microcomputer principle and interface technology experimental instruments

3．Schedule

Students in 1.5 weeks’ time, from Appendix 1 of the curriculum design topics to choose a topic, the completion of the requirements of the hardware system design, programming and debugging, and ultimately achieve the desired results.
4. Other requirements

1) Choose one from the subject, according to a given functional requirements of independent design, but also can choose other topics of interest to design. 

2) The difficulty level of the subject is different, but the final result can be properly considered

3) The curriculum design report shall include the following sections: 

A) Specific topics for the completion of the curriculum design 

B) The design of the completion of specific functions 

C) The main interface of the system diagram (or the hardware connection diagram of each part) 

D) General block diagram of the software D and the main subroutine function description and flow chart 

E) Problems and improvement in the debugging process 

F) Experience in the experiment 

G) Program list (plus notes)

4) After the end of the curriculum design needs to be submitted to the curriculum design report and source
E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required): The Intel Microprocessor 8086/8088, 80186/80188, 80286, 80386, 80486, Pentium, Pentium Pro Processor, Pentium II, Pentium III, Pentium 4 Architecture, Programming, and Interfacing, Seven Edition, by Barry B. Brey  (China Machine Press, CHINA, 2006)
Supplies and/or tools: Microcomputer interface tester
F. GRADING PLAN
The total score is evaluated according to the five level system include:

1. The five level system: excellent, good, medium, pass and fail. Among them, excellent score is 90-100, good score is 80-89, medium score is 70-79, pass score is 60-69, fail score is below 59.

2. The total score includes: 30% of the daily assessment, 40% of the defense, 10% of the innovation awareness and 20% of the curriculum design report.

G. COURSE COMPONENT SPECIFICS

Appendix I     practice topics 
The main contents of the course design is the integrated use of several kinds of commonly used programmable devices, Design application system with specific functions. Or other experiment system through self-study, Solid monomer design effectively, The application of basically has the following several aspects:

1.Electronic clock

Using the parallel interface on the experimental apparatus control keyboard and LED display, design a display unit regularly, with six digital tube display time (according to the format of the hours, minutes and seconds).

With a small keyboard control and display as follows:

Remove time


display 00-00-00

Start the time


display XX-XX-XXthe hours, minutes and seconds in changing

Stop timing


display XX-XX-XX unchanged

Sets the initial time

set the initial value of the hours, minutes and seconds

To terminate the program


Put out the digital tube and exit the program 

2. Data acquisition experiments 

On temperature, all the way along the pressure signal data acquisition circuit, and the results of the A/D conversion on the testing machine of digital tube display. Data collected in excess of the prescribed limit, make the led flashing. 

3. The dc motor control experiment 

Through the parallel module high of 8255 of the far right (a) C ports recognize PD - KZ_02 external module control dc motor on the "start", "acceleration", the "slowdown" state of the three buttons, and through the output port B adjustable duty ratio of pulse signal to control the rotation speed of dc motor. 

4. Stepper motor integrated control experiment 

Instrument according to the experiment on the small keyboard command control of the stepper motor work. The keyboard command format is as follows: 

The command            function

A              Stop motor 

B##            Stepper motor with # # RPM speed forward (clockwise) 

C## 


 Stepper motor with # # RPM speed inversion (counterclockwise) 

D##            Stepper motor step forward # # (clockwise) 

E##            Stepper motor step back # # (counterclockwise) 

F              End of the program 

Stepper motor position information display on the screen at any time, format of 0 # # # (unit: the step, the direction: is, clockwise) or a # # # (direction: negative, counterclockwise). Program startup position of 0 to 1000 or 1000 position count after recovery of 0. 

5. Remote control stepping motor 

Using two sets of experimental system for the remote control motors. One set of machine control, another set of machine for execution. The execution machine receives and execute commands from the control machine: 

The command            function

A              Stop motor 

B##            Stepper motor with # # RPM speed forward (clockwise) 

C## 


 Stepper motor with # # RPM speed inversion (counterclockwise) 

D##            Stepper motor step forward # # (clockwise) 

E##            Stepper motor step back # # (counterclockwise) 

F              End of the program

Perform machine should also be ready to report to the control machine stepper motor current location information, format of 0 # # # (unit: the step, the direction: is, clockwise) or a # # # (direction: negative, counterclockwise). Program startup position of 0 to 1000 or 1000 position count after recovery of 0. Location information is displayed in the execution and control of machine at the same time the digital pipe. 

Control machine receives commands from the machine on the keyboard input format (above), send the execution machine; At the same time receive information from the location of the execution machine, digital tube display in the native. 

6. Lights controller 

Now have 8 lamp lights, four switches as input, control of four kinds of way. When there is no switch closure, four pattern took turns twinkle, twinkle each pattern time lasts 2 minutes, each lamp lights light up for 1 second. Only one when the switch is closed, the corresponding design continuous flashing. 

Realizing the function of the circuit design, and write the complete code. Requirements, lights flashing beautiful form can easily adjust according to need. 

7. Raspberry pie and Arduino development study 

Through self-study, learning raspberries pie or Arduino suite of development process and programming. To expand the suite on self development, accomplish a monomer design, and run. 

