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Introduction:

Port lines are used both in input and output modes. For the experimental purpose, toggle switches

and push button switches are used as input devices and point LEDs are used as output devices.

Hardware:

Here simple input and output devices are considered for port line operations. The push button

switches and toggle switches are used for input devices and LEDs are used for output devices.

Hence 4 push button switches are connected to the port lines P00, P01, P02,  P03 respectively.

Four numbers of toggle switches are connected to port lines P04, P05, P06,  P07 respectively.

Eight numbers of LEDs are connected to Port 1 through a buffer IC 74LS245.
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Connections:

• LEDs

1st LED -> P10

2nd LED -> P11

3rd LED -> P12

4th LED -> P13

5th LED -> P14

6th LED -> P15

7th LED -> P16

8th LED -> P17

• Switches

PushButton Switch SW1 -> P30

PushButton Switch SW2 -> P01

PushButton Switch SW3 -> P02

Push Button Switch SW4 -> P03

Toggle Switch SW5 -> P04

Toggle Switch SW6 -> P05

Toggle Switch SW7 -> P06

Toggle Switch SW8 -> P07

Functional Description:

A port line can be used individually as an input line or as an output line in a port.

A port direction register is available for each port. For each port line, a bit is allocated in the

direction register. If the 1 level is set  to that bit, the port line will work as  an output line. If the

bit is set to 0 level, the port line will work as an input line.

To read data from a port line, or to write data to a port line, a port data register is available. Using

the data register the data from the input devices are read. Using the same data register, the data

is sent out for the output devices.
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Registers used:

PRCR - Protect Register

PD0 - Port 0 Direction Register

PD1 - Port 1 Direction Register

PD3 - Port 3 Direction Register

Protect Register

Protect Register provides protection to important system control registers and Port 0 direction

register (PD0). Before writing to PD0 set the bit 2 (PRC2) of PRCR register. After writing to PD0

clear the bit PRC2, which provides protection and disables further writing.
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Port Direction Register

To set a port line as output line, load the corresponding bit of the direction register with a value

of 1 level and for the input line the value should be 0 level.  After the reset, all the port lines are

set to input mode, which indicates that all direction registers are already set with a value 0.
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Port Data Register

To write a data to a port, write the value in the respective port register (Pi). To read a data from

the port, read from the respective port register.

Here Port 0 is used as input port and Port 1 is used as output port. Connect LEDs to the port 1.

Connect 4 toggle switches and 4 pushbutton switches to the port 0.
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Software Description:

A push button switch will give a 1 level in unpressed condition. Press the pushbutton switch, the

port line will read  0 level. A toggle switch in ‘ON’ condition will generate a 1 level and 0 level

during OFF condition.

LED will be switched on for 1 level and off for 0 level.

The functions in the file “Demo9.C” and short descriptions are listed below:

Functions Description

main
Main routine which initializes the 

micon port lines. Reads key values 
and displays them on point LEDs. 

MCUInitialize Initializes Micon

Initialize I/O Initializes required port lines
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Program Flow:

Initialize Micons main clock

Start

1. Turn off Ring Ocsillator
2. Main clock = fosc/2

Initialize Port Lines

1. Set Port 0 as Input port

Read Toggle Switches and
Display status on Point LEDs

2. Set Port 1 as Output port

Read Pushbutton Switches &
Display status on Point LEDs

Execute Demo:

Activation level for LED = 1.

Activation level for push button Switch = 0.

Activation level for toggle Switch = 1.

Switch on the toggle switches to see the corresponding LEDs lighting up. Press the toggle

switch to switch off the LED.
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Use Topview Simulator to Verify the Design.

Open the project Demo9 in the R8C/Tiny System Simulator using Open Project option from

Project menu. The project window opens up along with the Demo9.c file. Use Build option from

Build menu to compile the project. An output window captures the compiler ouput.

Use Project -> Download Project from main menu to download the .mot file into the simulator’s

memory for simulation.

 

Connect point LEDs to the port line P10 and P11 using LED module setting, connect 4 numbers

of push button switches to the port lines P00 to P03 and connect 4 numbers of toggle switches

to port line P04 to P07 using keyboard module setting . Open the LED and keyboard window and

arrange them as shown for better visibility.
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Down load the program using Download Project command in Project menu.

Run the program using Go command in Run menu.

The LEDs will indicate the levels of all switches.


