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I/O Ports

Recall the PORT structure

LATx Data Latch register. 

Read-modify-write operations on LATB

TRISx 0 – Output

1 – Input

HOMEWORK

What is this register for?
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Con permiso de MICROCHIP

Registers

Each bit has:



PORTA is a bitirectional 8-bit port.

Registers

Function

I/O Ports, PORTA

F92hTRISA

F89hLATA

F80hPORTA

ADCON1

OSC1/CLKI RA7

OSC2/CLKO  RA6

SS/HLVDIN/C2OUT  AN4RA5

T0CKI/C1OUT RA4

AN3/VREF+  RA3

AN2/VREF-RA2

AN1RA1

AN0RA0

TimerOscillatorAD Converter



PORTB is a bidirectional 8-bit port.

with internal pull-ups in all pins when RBPU (INTCON2<7>)=0

Registers

Functions

I/O Ports, PORTB

F93hTRISB

F8AhLATB

F81hPORTB

PGDKBI3RB7

PGCKBI2RB6

PGMKBI1RB5

KBI0AN11RB4

CCP2AN9RB3

INT2AN8RB2

INT1AN10RB1

INT0AN12RB0

TimersICSPInterrupt-
on-change

External 
Interrupt

AD Converter



I/O Ports, PORTB

External Interrupt

Interrupt-on-change

Which are the bits involved in the PORTB management? 

Edge
Detect

INTxIF

INTxIE

INTxIP
INTEDGx

≠ RBIF

RBIE

RBIP

INTx

KBIx

Last value read
on port

Flag cleared reading PORTB

Positive 

Edge
Negative

Edge



I/O Ports, PORTB

General collection of all bits involved by register

Detailed description



Timers , Basics

16-bit

0000

FFFF

Tosc

TE

Operating Principle

Timers are peripherals that are used to control time.

Time is measured in the smallest units in the system, the instruction cycle



Upcount

The timer counts upwards, 00 -> 01 -> 02 -> 03 . . . . .

From a given initial value, when the timer rolls over (FFFF to 0000), 

generates an Interrupt

0000

FFFF

FFFF - N
Downcount

Based in a downward counter.

From a given initial value, an interrupt appears when the counter goes from

FFFF to 0000.

Timers , Basics



Measure of the interval

Units with which we measure time intervals

Gross Unit: Overflow time Tov

Fine Unit: Unit time Tu

Arbitrary time interval

1 2 3 4 5

Initial value to load the timer

T = M· Tov + N· Tu

Timers , Basics



Timers , Building Blocks

Counter Block

Timer / Counter

The issue is the

clock source

Prescaler

To adapt

length of the

unit time 



Depends on the Counter Block implementation

Timers , Modes of operation

1

2



Timer0 module incorporates the following features:

• Software selectable operation as a timer or counter in both 8-bit or 16-bit
• Selectable clock source (internal or external)
• Readable and writable registers
• Dedicated 8-bit, software programmable prescaler
• Edge select for external
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Timers , Timer 0
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Timers , Timer 0


