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Course name: Assembly Language and Microcomputer Interfacing
Teaching medium: English
A. COURSE DESCRIPTION

Credit：4.5
Class Hours：60 class hours of teaching, 24 class hours of experiment
Semester：Fifth
Course Description: Assembly Language and Microcomputer Interfacing is a compulsory course for computer science and technology majors. This course systematically introduces the internal structure of Intel 16 bit CPU 8086 / 8088, the design of assembly language program, the main characteristics and application methods of typical interface chips, and establishes the overall concept of microcomputer system. The purpose of this course is to make the foreign students master the assembly language programming of PC platform, the software and hardware design technology of various common I / O interfaces, and cultivate the analysis and design ability of the foreign students' microcomputer system, as well as the application ability of solving complex engineering.
B. METHOD OF INSTRUCTION

 Multimedia teaching method combined with experiment.
C.  COURSE OBJECTIVES
Objective 1: Master the basic knowledge of 80x86 CPU, such as composition structure, working principle, bus addressing mode and instruction system, so as to achieve scientific and rigorous thinking ability, cultivate students' diligence, and establish correct scientific prospect.

Objective 2: Master the basic method and skill of 80X86 assembly language programming, can make use of it to program application having some difficulty. 

Objective 3: Master the function, hardware structure and working principle of interface circuit and commonly used programmable interface chip, and understand the data transmission mode between CPU and peripherals. 

Objective 4: Master the interface circuit and commonly used programmable interface chip programming control and use method, to be able to build the experimental system according to the experimental scheme, and carry out the experiment safely.

Objective 5: Master the analysis and design knowledge of microcomputer system, and achieve the ability to design hardware circuit or write software code according to the demand.

Objective 6: Have the ability to write more perfect experiment report.
D.  COURSE TOPICS/UNITS AND DATES

Chapter 1 Introduction of PC Hardware and Software
1. Contents and methods

1) Basic Features of PC Hardware ( Teaching)
2) Instruction Addressing and Execution ( Teaching and exampling)
3) Examine Computer Memory and Executing Instructions ( Teaching and exampling)
2. The basic requirements for knowledge, ability and quality 
1) Understand the course, and learn the history and overview of assembly language. 
2) Understand the contents of the registers, addressing.
3) Understand the computer hardware and software and the ability to coordinate hardware and software.
3. Key point and difficulty
 Key point
Flag register 
Difficulty
Instruction Addressing
Chapter 2 Assembly Language Syntax
 1. Contents and methods
1) Requirements for Coding in Assembly Language ( Teaching, exampling and exercise)
2) Assembling, Linking, and Executing Program ( Teaching, exampling and exercise)
3) Symbolic Instructions and Addressing( Teaching, exampling and exercise)

2. The basic requirements for knowledge, ability and quality 
1) Master how to write a whole assembly program and run it in computer. 

2) Master the  classification of instructions. 

3) Master the main instructions.
3. Key point and difficulty
 Key point
Jump instructions
 Difficulty
How to write a whole assembly program

Chapter 3 Branching program
1. Contents and methods
1) Introduction of branching instruction ( Teaching and exampling)
2) Branching structure( Teaching, exampling and exercise)
3) Design the branching program( Teaching, exampling, exercise and practice)

2. The basic requirements for knowledge, ability and quality 
1) Master how to write the branching structure in assembly language. 

2) Master the double branch

3) Master the multiple branching.
3. Key point and difficulty
 Key point
Double branch

 Difficulty
Multiple branching.
Chapter 4  Looping program
 1. Contents and methods
1 Introduction of looping instruction ( Teaching and exampling)
2 Looping structure( Teaching, exampling and exercise)
3 Design the looping program( Teaching, exampling, exercise and practice)

2. The basic requirements for knowledge, ability and quality 
1. Master how to write the looping structure in assembly language. 

2. Master how to write  the counter looping programs.

3. Master how to write  the conditional loop programs.
3. Key point and difficulty
 Key point
Conditional looping structure

 Difficulty
Multiple looping structure.
Chapter 5 Subroutine design
 1. Contents and methods
1) Introduction of subroutine instruction and structure ( Teaching and exampling)
2) Design the subroutine program( Teaching, exampling, exercise and practice)

2. The basic requirements for knowledge, ability and quality 
1) Master how to write the subroutine structure in assembly language. 

2) Master how to write  the subroutine programs.

3. Key point and difficulty
 Key point
Subroutine program

 Difficulty
Why use subroutine structure.
Chapter 6 The internal structure and external feature of microprocessor

1. Contents and methods

1) The performance index, working method of microprocessor. (teach)

2) The internal structure, working mode, pin signal and time series of 8088/8086 microprocessor(teach+cases)
3) The working mode and register structure and external features of  IA-32 processor.(teach)

4) Segmented paging management and address translation in protected mode（teach+cases）

2. The basic requirements for knowledge, ability and quality 

1)  Master the working method and features; Master 16 bit processor pins, master 32 bit processor data bus control

2) Master the read / write operation of 16 it processor and 32 bit processor

3) Master segment page memory management in protected mode.

4)  Have the ability to analyze the bus state when processor conduct specific commands.

5)  Have the ability to calculate the parameters such as bus cycle.

3. Key point and difficulty

Key point

The internal structure, working methods and segmentation of 16 bit microprocessor; bus cycle and read/write control signals.
Difficulty

The bus read/write operation of 16,32-bit processor; segment paging memory management of IA-32 processor.
Chapter7  Microcomputer input/output technology of microcomputer

1. Contents and methods

1) I/O interface：I/O interface major function, typical structure and I/O port addressing decoding, the read/write method of  I/O interface data（Teach+cases）

2) I/O control mode：The principles, application and differences of program control method, interrupted control method and DMA control method. （Teach

+cases+contrast+practice）

3) Keyboard and its interface: Working principles of simple keyboard and programming application（teach+cases+experiment）

LED and interface：Working principles of  LED and application（Teach+cases）

2. The basic requirements for knowledge, ability and quality 

1) Master  major function ,internal and external features of  I/O interface circuit 、I/O port addressing decoding, I/O addressing decoding features.
2) Understand 8,16 and 32 bit port read/write method; Understand working principle of simple keyboard, handshaking and re - key problems and solution.
3) Master keyboard scanning procedures (scanning method, line inversion method) ；master the working principle of LED and multiple bit display method.
4) Have the ability to analyze and design basic I/O interface.
5) Have the ability to code basic I/O interface program and co-debug hardware and software.
3. Key point and difficulty

Key point

Simple I/O interface composition; query input and output interface composition and control program programming.
Difficulty

The principle of line scanning method to identify the button and dynamic display of multiple bit LED. 

Chapter 8 The Programmable Peripheral Interface

1. Contents and methods

1) The characteristics of parallel interface circuit and the internal structure of the programmable parallel interface circuit 8255A 、pin、working method and programming.（teach）

2) Application of 8255A：Application of 8255A method 0 and 1.（Teach,cases+practice+experiment）   

3) Interface principle of printer. （teach cases）
2. The basic requirements for knowledge, ability and quality 
1) Master the structure features of 8255A and pin function；Master 8255Athree ways of working methods and method0/1 programming application.
2) Learn the pin function of parallel printer interface and interface time sequence.

3) Have the ability to analyze design parallel interface.

4) Have the ability to analyze an d write parallel interface program and the ability of software and hardware co-debugging.

3. Key point and difficulty
Key point

Working principle of  8255A and programming application；design and programming of parallel interface.

Difficulty

Working procedure of  8255A method1；design and programming application of parallel interface circuit.
Chapter 9 Programmable serial communication interface.

1. Contents and methods
1) Basic serial communication.（teach）

2) Serial communication and RS232 C standard.（teach）

3) Programmable serial communication interface 8251A:Internal structure ,pin ,working mode and programming of 8251A.（teach+cases+practice）

4) Cases of serial communication. （Teach+cases+experiment）

2. The basic requirements for knowledge, ability and quality 

1) Master the related concepts of asynchronous communication in synchronous communication，serial communication standard RS-232C pin definition and connection mod.e

2) Understand the transmission of serial data、start bit detection 、data acceptance and error flag.
3) Have the ability to calculate the relevant parameters according to the specific requirements of serial communication.
4) Understand the 8251A pin and internal register function；Master 8251A programming applications.
5)  Have the ability to write serial communication program and the ability of software and hardware co-debugging.

6)  Have the ability to calculate relative parameters.

3. Key point and difficulty
Key point

Calculation of Serial asynchronous communication and related parameters；Working principles and programming application of 8251A.
 Difficulty

Detection of starting position；Design and programming of serial communication interface.

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 hundred point system and include:
1. Daily assessment: including daily attendance, homework, comprehensive classroom exercises, accounting for 10%.

2. Experiment: including 8 experiments, mainly examining the understanding of interface knowledge points, the ability of analysis and design of specific problems and the ability of software and hardware debugging, accounting for 20%.

3. Mid- term examination: open book examination. The test paper types include multiple-choice questions, judgment questions, program analysis application questions, etc., accounting for 30%.

4. Final examination: open book examination. The test paper types include multiple-choice questions, judgment questions, short answer questions and comprehensive analysis questions, accounting for 40%.
G. COURSE COMPONENT SPECIFICS

Experiment 1：  Familiar with the process of machine 
1．Experiment objective

Be familiar with and master the process of machine through the given assembler source program.
2. Experiment contents

1)Input source code through the text  editing tool and save to the document .

2)Assemble the source program, find and correct syntax errors

3)Converting an object program into a machine program by means of a connector

4)Run and debug generated machine program. Be familiar with the usage of debugging tool, find and correct logic error in the source program.
Experiment 2：  Solution of mathematical expression

1．Experiment objective

Have the ability to choose appropriate assembly instruction program to solve the mathematical expression and analyze the correctness of the result. 

2. Experiment contents

Write sequential structure of the assembly language program to solve one of the following mathematical expression and analyze the correctness of program execution results.
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 + ;Each variable is a word variable

(2)2）Y = X7 + 2X5 - 10X4 + 5X3 - 6X + 80  ；X = 4

Experiment 3：  Two branch program design

1 Experiment objective

Be familiar with and master the structure of two branch program, have the ability to expertly write two branch program and analyze the implementation process and results 

2 Experiment contents

Choose one of the following subjects to write program and debug:

1）Count the number of negative and non negative numbers in a signed byte array

2）Find the largest absolute value in the signed array

Y =    
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Experiment 4：  Multiple branch program design

 1.Experiment objective

Be familiar with and master the structure of multiple branch program, have the ability to expertly write two branch program and analyze the implementation process and results.

2 Experiment contents

Choose one of the following subjects to write program and debug:

1）Find the min and max in the signed array.

2）Count the number of outstanding（≥90）,good（≥80）,medium（≥70），pass（≥60）and  fail（<60）in the assembly language among the 40 students.

Experiment 5： Counting cycle program design

1.Experiment objective

Be familiar with and master the structure of counting cycle program, have the ability to expertly write two branch program and analyze the implementation process and results。
2 Experiment contents

Choose one of the following subjects to write program and debug:

1）Divide the number in the 100 byte signed array into positive ,zero and negative into 3 arrays, and define number of every array.

2）Use the bubble sort algorithm on the length of 20 data in ascending order.
Experiment 6： Conditional cycle program design

1. Experiment objective

Be familiar with and master the structure of conditional cycle program, have the ability to expertly write two branch program and analyze the implementation process and results。
2 Experiment contents

Choose one of the following subjects to write program and debug:

Judge two equal length strings whether they are equal, if so, assign the variable FLAG to1, or assign a value of 0.

Experiment 7： Subroutine program design (Register transfer parameter)
1. Experiment objective

Master the definition and call methods of the subroutine, transfer parameters between the main program and the subroutine in a register mode. 

2 Experiment contents

Choose one of the following subjects to write program and debug:

1）Establish a grade ranking table of 30 students of a course. Write the part of calculation of a student’s rank into a subroutine, and transfer parameters by with register mode.

2）Enter 5 unsigned word data from the keyboard, seek the average. Write the part of inputting an unsigned word data into subroutine and transfer parameters with register mode.
Experiment 8： Subroutine program design (Stack transfer parameter)
1. Experiment objective

Master the definition and call methods of the subroutine, transfer parameters between the main program and the subroutine in a stack mode. 

2 Experiment contents

Choose one of the following subjects to write program and debug:

1）Establish a grade ranking table of 30 students of a course. Write the part of calculation of a student’s rank into a subroutine, and transfer parameters by with stack mode.

2）Enter 5 unsigned word data from the keyboard, seek the average. Write the part of inputting an unsigned word data into subroutine and transfer parameters with stack mode.
Experiment 9： Keyboard scanning and digital tube display experiment
1. Experiment objective

Master the working principle of basic input and output interface 74LS245 and 74LS273, master the working principles of keyboard scanning and digital tube, programmer to accomplish reading into the keyboard button value and sending to the digital display. 

2 Experiment contents

1) Write preview report, including program flow chart, source code, hardware structure schematic diagram;

2) Finish the debugging, record and analyze the experimental results;

3) Demonstrate the running results, answer and respond to the teacher's questions and instructions;

4) Write experiment report.
Experiment 10： 8255A experiment ( Basic input and output mode )
1. Experiment objective

Master the working principles of programmable parallel interface chip 8255 in basic input and output mode, and complete the basic traffic light experiment. 

2 Experiment contents

1) Write preview report, including program flow chart, source code, and hardware structure schematic diagram;

2) Finish the debugging, record and analyze the experimental results;

3) Demonstrate the running results, answer and respond to the teacher's questions and instructions;

4) Write experiment report.
Experiment 11： 8255 experiment ( Strobe mode )
1. Experiment objective

Master the working principles of programmable parallel interface chip 8255 in strobe input mode, programmer to input a set of data switch by 8555 and to save to the specified memory unit.
2 Experiment contents

1) Write preview report, including program flow chart, source code, hardware structure schematic diagram;

2) Finish the debugging, record and analyze the experimental results;

3) Demonstrate the running results, answer and respond to the teacher's questions and instructions;

4) Write experiment report.
Experiment 12： 8251 experiment
1. Experiment objective

Master the basic working principle of 8251 serial communication interface chip, and use 8251 to realize self-collection. 

2 Experiment contents

1) Write preview report, including program flow chart, source code, hardware structure schematic diagram;

2) Finish the debugging, record and analyze the experimental results;

3) Demonstrate the running results, answer and respond to the teacher's questions and instructions;

4) Write experiment report.
