
I/O Ports

• Pin direction

– Unidirectional (input or output only)

– Bidirectional (input AND output)

• Data direction register

• Output mode register 

• Data register

• Multiple function pins







Timer Operation

• Timer mode

• Timer clock source

• Timer output

• Links to other devices



Timer modes

• Timer

• Counter

• Baud rate generator

• ADC clock generator

• Bus clock generator



Timer Clock Source

• System clock divided by a factor

– 1

– 12

• External clock on a pin

– Counter operation

– Max fclk/4



















Interrupts

• A total of 22 interrupt sources with two priority 
levels. 

• When a peripheral or external source meets a 
valid interrupt condition, the associated interrupt-
pending flag is set to logic 1.

• If interrupts are enabled for the source, an 
interrupt request is generated when the 
interrupt-pending flag is set. As soon as 
execution of the current instruction is complete, 
the CPU begins execution of an interrupt service 
routine (ISR). 

• If interrupts are not enabled, the interrupt-
pending flag is ignored by the hardware and 
program execution continues as normal. 



Interrupts

• Interrupt vs. Polling strategies

• Interrupt condition

• Interrupt vector

• Interrupt enable

• Interrupt service routine

• Program flow remains the same after 
interrupt









Keil Development Tool

• Platform for microcontroller development

• You can program in C or even C++

– You call SFRs by their name 

• Interfaces directly to JTAG cables 

• Can generate HEX code for programmers



Programming Hints

• Use #define to make your code readable

• Use #IF to make different versions with 
same code

• Macros vs. subroutines

• Assembly vs. C

• Real-Time Operating System (RTOS)


