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MCUniversity Course SILICON LABS

Lab Experiment 1

C Blinky, System Clock, General Purpose I/O and Crossbar

Learning Objectives/Tasks

Get familiar with the Silicon Laboratories IDE and learn how to use it.
Set ports as input/output.
Make the LED at P5.4 blink at regular intervals.
Control the speed of a blinking LED using delays.
Enable/disable internal and external system clock source.
Program to run the internal clock at different frequencies (2 to 16 MHz).
Configure port pins for input/output operations.
Read from input port pins and write data to output port pins.
Enable the digital crossbar.
Enable/disable watchdog timer.
Enable/disable missing clock detector .
Control the speed of a blinking LED using
o Delays
o Different clock speeds

Exercise A

Write a program that makes the LED on P5.4 blink. Use a delay loop to control the
blinking (on/off) period. The external crystal is used for the system clock. Type the
program in the SiLab IDE and try it out. Use the following code to start off.
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// Filename : LablA.c
// This program flashes the green LED on the C8051F020 target board

#include <C8051F020_defs.h> // SFR declarations
T
// Function PROTOTYPES
e
void init_Clock (void) ; // System clock initialisation
void init_Port (void); // General system (ports) initialization
=
// main () Routine
e
void main (void)
{

WDTCN = OxDE; // Disable watchdog timer

WDTCN = OxAD;

init_Clock () ;
init_Port () ;
while (1)
{
// Your code goes here. You can use
// additional functions if you want to

Page 2 of 4



MCuUniversity Course

SILICON LABS

{

//

{

OSCXCN

OSCXCN

while (

OSCICN

(OSCXCN & 0x80)

void init_Clock (void)

0x67;

0x77;

0x88;

External Osc Freqg Control Bits (Bits
2-0; XFCN2-0) set to 111 because
crystal frequency > 6.7 MHz

Crystal Oscillator Mode (Bits 6-4;
XOSCMD2-0) set to 110

If you want Crsytal Osc. Mode with
divide by 2 stage

Wait till XTLVLD pin is set

Program the INTERNAL Oscillator
Control Register

Bit 2 : Internal Osc. disabled

Bit 3 : Uses External Oscillator as
System Clock

Bit 7 : Missing Clock Detector Enabled

Return Value
Parameters

This function configures the crossbar and GPIO ports.

XBRO =
XBR1 =
XBR2

POMDOUT
P1MDOUT
P2MDOUT
P3MDOUT

P740UT

void init_Port (void)

0x00;
0x00;
0x40;

0x00;
0x00;
0x00;
0x00;

0x08;

P5 |= 0xO0F;

Enable the crossbar, weak pullups
enabled

To disable weak pull-ups, XBR2 = 0xCO;

Port configuration (0 = Open Drain
Output, 1 = Push Pull Output)
Output configuration for PO

Output configuration for P1

Output configuration for P2

Output configuration for P3

Port 7-4 I/0 Lines

Output configuration for P7-4

Bit 3 : (P5[7:4] Push Pull) - 4 LEDs
(output)

Bit 2 : (P5[3:0] Open Drain) - 4
Push-Button Switches (input)

Bit 1-0 : (P4 Open Drain) - 8 DIP
Switches (input)

Write a logic 1 to those pins which

are to be used for input
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Exercise B

Modify the program from Exercise A such that the internal oscillator is used to
generate a system clock of 8 MHz.

Exercise C

Write a program that checks the status of Push Buttons (PB) connected to port pins
P5.0 to P5.3 and turns on/off the corresponding LED connected to port pins P5.4 to
P5.7 (If the PB on P5.0 is pressed then the LED (D1) at P5.4 is lit. If the PB on P5.1
is pressed then the LED (D2) at P5.5 is lit. If the PB on P5.2 is pressed then the LED
(D3) at P5.6 is lit. If the PB on P5.3 is pressed then the LED (D4) at P5.7 is lit). Once
the PB is released the LED is turned off.

Exercise D

Write a program that makes the 4 green LEDs (on P5.4 to P5.7) blink individually if
the corresponding Push Buttons (on P5.0 to P5.3) are pressed and held (If the PB on
P5.0 is pressed and held then the LED (D1) at P5.4 starts blinking. If the PB on P5.1
is pressed and held then the LED (D2) at P5.5 starts blinking. If the PB on P5.2 is
pressed and held then the LED (D3) at P5.6 starts blinking. If the PB on P5.3 is
pressed and held then the LED (D4) at P5.7 starts blinking). Use delay loops to
control the blinking (on/off) period. Use the external crystal oscillator.

Exercise E

Write a program that checks the status of DIP Switches (SW) connected to port pins
P4.4 to P4.7 and turns on the corresponding LED connected to port pins P5.4 to
P5.7 (If the SW on P4.4 is on then the LED (D1) at P5.4 is lit. If the SW on P4.5 is on
then the LED (D2) at P5.5 is lit. If the SW on P4.6 is on then the LED (D3) at P5.6 is
lit. If the SW on P4.7 is on then the LED (D4) at P5.7 is lit).

Hint: Make sure you initialize Port 4 before you use DIP switches in the init_Port
function.
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