LAB 2 documentation   - new as of 2/25/2013
10.0 I/O PORTS

Depending on the device selected and features enabled, there are up to five ports available. Some pins

of the I/O ports are multiplexed with an alternatef unction from the peripheral features on the device. In

general, when a peripheral is enabled, that pin may not be used as a general purpose I/O pin.

Each port has three registers for its operation. These registers are:

• TRIS register (data direction register)

• PORT register (reads the levels on the pins of the device)

• LAT register (output latch)

The Data Latch (LAT register) is useful for read-modify-write operations on the value that the I/O pins are driving.

A simplified model of a generic I/O port, without the interfaces to other peripherals, is shown in Figure 10-1.
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Port B differences:
10.3.1 WEAK PULL-UPS

Each of the PORTB pins has an individually controlled weak internal pull-up. When set, each bit of the WPUBregister enables the corresponding pin pull-up. When cleared, the RBPU bit of the INTCON2 register enables pull-ups on all pins which also have their corresponding WPUB bit set. When set, the RBPU bit disables all weak pull-ups. The weak pull-up is automatically turned off when the port pin is configured as an output. The pull-ups are disabled on a Power-on Reset.

Note: On a Power-on Reset, RB<4:0> are configured as analog inputs by default and read as ‘0’; RB<7:5> are configured as digital inputs. When the PBADEN Configuration bit is set to ‘1’, RB<4:0> will alternatively be configured as digital inputs on POR.

Jak snimat knofliky:
1) Musite mit nasteveny analog vs. digital, pull up – to bylo na tabuli.

2) spravne sestaveny/sletovany keypad – novy schematic je na WEB 

3) nastavit cteni sloupcu:
1. Nastevte si spravne bits v TRISB a TRISA na cteni a psani

2. ‘0’ je poslana na RB4, RB5, RA1, RA2,  - muzete to udelat po bits ( PORTBbits.RB5=0) a nebo najednou PORTB=0x00, protoze jestli mate  TRIS spravne nastaveny tak  ta ‘0’ se nikam nedostane kdyz mate TRIS nastaveny jako INPUT.

3. A ted prectete PORTB -  coz je 0xXXXXC4C3C2C1 – vsecky hezky po poradi jak to ma byt 

4. Ulozte si ho nekam aby upper nibble byla 0 - > TempReg1 = PORTB  & 0b00001111

5. Ted to obratte tak ze ‘0’ je vyslana na RB3, RB2, RB1, RB0
6. A ted budete cist oboje PORTB a PORTA   TempReg2 = PORTB & 0b00110000 vam da R1 a R2 tam kde to chceme.  Ale PORTA nam precte R3 a R4 na bit 1 a 2 tedy na spatnem miste. – chceme je mit na pozici bit 7 bit 6  Temp Reg3 = (PORTA <<5) &0b11000000. 

7. Ted akorat tyhle tri temporary  registers  “OR” dohromady takze mame TempReg  = TempReg1 ||  TempReg2 ||TempReg3  ( kde mame  0bR4R3R2R1C4C3C2C1. 
8. Takze jestli je TempReg = 0b11011011 tak vime ze knoflik v rade 2 a sloupci 3 byl stisknuty. A tech kombinaci mate samozrejme 16

9. Co s tim je  na vas – muzete mit if (TempReg==0b11101110)  LATD =  7; else if (TempReg ==0b11101101)  LATD = 8; atd, dohromady 16x.  

10. A nebo vas oblibenec – case statement.
11. A nebo troche elagantnejs: array se dvema indexes Array[x][y] ktera bud mit  16 rows a 2 columns. Kde v prvni row bude tech 16 combinaci rad a sloupcu a v druhe cislo na ty Keypad.

12. Ale tohle se da udelat se structures:

a. V .h file definujeme structure ktere je typu KeyPadtoHex: 
     typedef volatile  struct {

     unsigned char  RawDig;     // upper and lower nibble from keypad

     unsigned char  HexDigOut;  //hex value

     }KeyPadtoHex;
b. a v.c file bude me mit tuhle function tedy typu KeyPadtoHex, ktera se bude jmenovat  keybyte a je definova
unsigned char ConvertRawtoHex(unsigned char RawDigs){   // function
  unsigned char i;

  unsigned char Raw;

  KeyPadtoHex *  pointhash;

  KeyPadtoHex  keybyte[] = {

      {0b11101110, 0b0001},     // row 1, column 1 = 1

      {0b11101101, 0b0010},     // row 1, column 2 = 2

      {0b11101011, 0b0011},     // row 1, column 3 = 3

      {0b11100111, 0b1111},     // row 1, column 4 = 0xF

      {0b11011110, 0b0100},     // row 2, column 1 = 4

      {0b11011101, 0b0101},     // row 2, column 2 = 5

      {0b11011011, 0b0110},     // row 2, column 3 = 6

      {0b11010111, 0b1110},     // row 2, column 4 = 0xE

      {0b10111110, 0b0111},     // row 3, column 1 = 7

      {0b10111101, 0b1000},     // row 3, column 2 = 8

      {0b10111011, 0b1001},     // row 3, column 3=  9

      {0b10110111, 0b1101},     // row 3, column 4 = 0xD

      {0b01111110, 0b1010},     // row 4, column 1 = 0xA

      {0b01111101, 0b10000},    // row 4, column 2 = 0x10 - to differentiate from 0

      {0b01111011, 0b1011},     // row 4, column 3 = 0xB

      {0b01110111, 0b1100}     // row 4, column 4 = 0xC

      };

   pointhash = &keybyte[0];

   for (i=0; i<17; i++){

    if (RawDigs == (pointhash+i)->RawDig) {

       Raw = (pointhash+i)->HexDigOut;

       break;

    }
Chapu ze tohle chce troche vysvetleni  - a na to bud emit Honzu Fesla   
