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PROJECT SUMMARY 

RS-232C Demonstration/Monitoring 

Antonis 

by Antoniades 

This project deals with the design, construction and testing 

of an RS-232C demonstration/monitoring Unit. 

The unit is designed around the 8085 microprocessor and an 

easy and self-evident user interface. It provides the 

required circuitry that will monitor RS-232C control signals 

and display the data on an LCD display and controls in order 

to exercise the RS-232C protocol for easy testing. 

The unit aims: 

a) to make it easy for students to use it in order to 

learn how the RS-232C works. 

b) to easily test RS-232C protocol. 

1 



CONTENTS 

1?1t()~~~~ ~lJ~1f ••• e • • • • • • • e • • • • e e e • • • • • e • • • • • • • • • • e e e • 1 

INTRODUCTION ......... O' ••••••••••••••• ., •••••••• ". e • • • • • 2 

CHAPTER 1 THE EIA RS-232C SERIAL INTERFACE STANDARD.. 4 

1.1 Standards in Serial I/O .•.........•...• 4 

1 • 2 RS - 2 3 2 C .......... o. ......... ,o .... flo ., • • • • .. • .. .. 4 

1.3 Electrical Characteristics of RS-232C •. 5 

1.4 RS-232C Data Exchange Protocol ......•.. 6 

1.4.1 Interfacing Non-Modem Peripheral. 7 

1.4.2 Modem Control Signals 9 

1.5 Mechanical Interface ..............••••. 10 

CHAPTER 2 DESCRIPTION AND THE FUNCTIONS OF THE RS-232C 

DEMONSTRATION/MONITORING UNIT ....•........• 14 

2.1 RS-232C Demonstration/Monitoring front 

panel .................................. 14 

2.2 unit Modes ............................. 16 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

Modem/Terminal modes ............ 16 

DTE/DCE modes ...•...••........•. 16 

Full/Half duplex modes .....•..•. 16 

Receive/Transmit/Echo •••...•.••. 17 

Auto/Manual modes ...••.•..•••••. 17 

2 • 3 Baud r at e ............................... 1 7 

2.4 Parity/Stop bits ••.....•.•..•.•.•.••.... 17 

2.5 Messages on Screen ..•••..•••••.•••••••.. 18 

2.6 Esc Key ••••.••.....••.•••••.•........••• 18 

2.7 Transmit Byte Key ..••..••..•..•.•...••.• 18 

CHAPTER 3 THE MICROPROCESSOR UNIT ••••••••••.•..••••••• 19 

3.1 MTB85-1 Specifications ••..........•.•..• 19 

3.2 The Processor .•.•••.•..••.•..•.•••..•.•• 19 

3 • 3 The Memory .•.•••••.•...•.•..........••.. 20 

3.4 The 8155 Programmable Peripheral .•.•.••• 20 

3.5 Modifications and Connections ....•.•..•. 23 

iii 



3.6 Link plug connections •••••••..••.•••..•. 24 

CHAPTER 4 POWER SUPPLY •.•....•••.•••.•.•..•.•..•.••••. 30 

4.1 +5V Power Supply ..•.•.•••..•....•.•.... 30 

4.1.1 Current Requirements .•.••.•.•..•• 30 

4.1.2 Input Filter .••.•.•.•••••.•.••••• 32 

4.1.3 Sizing the Capacitor ....•.•.••..• 33 

4.1.4 The Rectifier .•...•....••••.••••. 34 

4.1.5 The Transformer .••••••.•........• 35 

4.1.6 Voltage Regulator •.•....•.....•.. 35 

4.2 ±12V Power Supply ......•..•.•...•...... 36 

4.3 Heat Sinks (thermal considerations) .... 37 

4.4 Overvoltage Protection ••••.....•.••.... 38 

CHAPTER 5 RS-232C SERIAl I/O INTERFACE CARD .........•. 42 

5.1 Line-status Indicator ••.••......••••••. 42 

CHAPTER 6 

CHAPTER 7 

5.2 Control Switches ••.•••.•..........•.... 43 

5.3 Line Receivers - Line Drivers .....•.... 44 

5.4 Serial to Parallel and Parallel to 

THE 

6.1 

6.2 

6.3 

6.4 

THE 

7.1 

7.2 

7.3 

Serial Conversion .................•.... 46 

I/O PERIPHERAL CARD ...................•. 50 

Interfacing I/O using 74LS138 Decoder .• 51 

Current Limiting Resistors ....•........ 51 

The Buzzer ............................. 51 

The Memory Interface ......•.•.••....... 52 

LCD •..••...•.•••••••....•..•.••.•..•...• 56 

Specifications ••••••...•••••••••.••..•• 56 

Power Supply ............................ 57 

Hardware Interface of the LCD with the 

Microprocessor Unit ••.•••....•.•.•••••• 57 

CHAPTER 8 THE KEYBOARD •••.••.•..•..•.•.......•.••..••• 60 

8.1 The 8259A Programmable Interrupt 

Controller ............................. 60 

iv 



8.2 Interfacing the PICs with the 

Microprocessor ..•••........••.•.••.••.• 61 

CHAPTER 9 SOFTWARE DEVELOPMENT .•••...•..•.•...•••.•.•• 67 

9.1 Program Requirements ••.•••.••••••.••.•• 67 

9.2 Initialization Routines .••••••.•.•••••. 68 

9.2.1 Stack Pointer .•........•.•...•.. 68 

9.2.2 8259A P.I. Controller ..•...•.... 69 

9.2.3 8155 Peripheral .......•.....•... 70 

9.2.4 LCD dot matrix display .•.......• 70 

9.2.5 TRAP and RST7.5, RST6.5, RST5.5 

Maskable Interrupts .............• 72 

9.2.6 Unit Status ...................... 72 

9.3 Self-test Subroutines .................• 73 

9.4 Program Main Routines ...•..•.....••.... 74 

9.4.1 Display Data on the LCD ......... 74 

9.4.2 Serial Data Transmission ...••... 75 

9.4.3 Serial Data Reception ........... 76 

9.5 unit Status Words ....................•• 76 

CONCLUSIONS ............................................................ 79 

REFERENCES ................................................... 81 

APPENDIX 1 

APPENDIX 2 

APPENDIX 3 

APPENDIX 4 

APPENDIX 5 

APPENDIX 6 

RS-232C Standard Specifications 

RS-232C Pin Assignments for Computer and 

and Peripherals 

List of Components 

Memory Map and I/O Decoding 

Data Sheets 

Microprocessor and 8155 Specifications 

v 



APPENDIX 7 LCD Specifications 

APPENDIX 8 Program Listing 

APPENDIX 9 Testing Programs 

vi 


