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Obsluha periferii: Polled Method — opytovacia metoda
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Obsluha periferii: Interrupt Method



Prerusenia

*Vonkajsie — asynchronne (hardwarové).
uC ma dva vstupy:
- Nemaskovatel’né prerusenie, - NMI ( Non Mascable Interrupt )
- Maskovatel’né prerusenie, - INTR ( Mascable Interrupt )
IF (Interrupt Flag)
*Vnutorné — synchronne (softwarové).
*Trap — programové prerusenie
int x; x =0 az 255
*Exception - vynimka Napr.:
*  Delenie nulou,
*  Vykonanie ilegalnej operacie, ... .



Prerusenia a architektura procesorov INTEL

*Procesor 8086 rozliSuje 256 roznych preruseni.

31 0 Adresa Cis.Pr.vekt.

Segment Offset | 0:03FC INT OFFh

Segment Offset [0:000C INT 3

Segment Offset ]0:0008 INT 2

Segment Offset [0:0004 INT 1

Segment Offset |0:0000 INTO

CS reg. IP reg.



INT (Hex)
00 - 01
02
03 - 07
08
09
0A
0B
0C
0D
OE
OF
10 - 6F
70
71
72
73
74
75
76
77

78 - FF

IRQ
Exception Handlers
Non-Maskable IRQ
Exception Handlers

Hardware IRQ0
Hardware IRQ1
Hardware IRQ2
Hardware IRQ3
Hardware IRQ4
Hardware IRQS
Hardware IRQ6
Hardware IRQ7
Software Interrupts
Hardware IRQS8
Hardware IRQ9
Hardware IRQ10
Hardware IRQ11
Hardware IRQ12
Hardware IRQ13
Hardware IRQ14
Hardware IRQ15

Software Interrupts

Common Uses

Delenie nulou , krokovanie programu
Non-Maskable IRQ (Parity Errors)
System Timer
Keyboard
Redirected
Serial Comms. COM2/COM4
Serial Comms. COM1/COM3
Reserved/Sound Card
Floppy Disk Controller

Parallel Comms.

Real Time Clock \
Redirected IRQ2

Reserved
Reserved >
PS/2 Mouse

Math's Co-Processor

Hard Disk Drive

Reserved /



PIC Programmable Interrupt Controler -
Kontrolér prerusenia (8259A/8259A-2):
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PIC Programmable Interrupt Controler -
Kontrolér prerusenia (8259A/8259A-2):

- IRR ( Interrupt request register ) - register pozZiadaviek IRQ

- IMR ( Interrupt mask register) - register masiek poZiadaviek IRQ

- ISR ( In service register) - stavovy register poZiadaviek na obsluhu
preruSeni

Priority coder (priority resolver) - logika vyhodnocovania priorit

input-signals

A 4

A 4

8259A

A 4

IRR output-signal

A 4

- IMR

A 4

ISR

A 4
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Ovladanie obvodov PIC:

1. Inicializacia, podstatnu Cast’ robi BIOS
2. Pomocou OCWI1 vykoname:

Povolenie resp. zakazanie prerusenia

Povolenie IRQ3
outportb(0t21,(inportb(0x21) & OxF7) ;
Bazova adresat1

Zakazanie IRQ3
outportb (0x21, (inportb (0x21) | 0x08);

3. ZruSenie priznaku akceptovaného prerusenia s najv. prioritou
outportb (0x20, 0x20) — End of Interrupt (EOI) pre PIC1
outportb (0xA0, 0x20) — EOI pre PIC2



Obsluha prerusenia - Interrupt service routine
(ISR)

1. Vznik poziadavky- IRQ (Interrupt Request)
- IRQ vyvolan¢ hranou (nabeznou )
- IRQ vyvolané urovnou (log. 1, ?ako dlho? )
- zapamditanie + vyhodnotenie priority
2. Vetvenie vyhodnocovania: IF = 0 alebo IF = 1
3. Procesor posle dva INTA (Interrupt Acknowledge )
4. Zakaze sa prerusenie.
- Do zasobnika sa uloZi obsah registra priznakov.
- Do zasobnika sa uloZi navratova adresa (Segment:Offset)
- 4*INT Vector =>IP, CS = adresa ISR
- UloZenie dolezitych registrov.
- ,,Vlastna obsluha prerusenia‘“
- Vynulovanie IRQ
- ,,Obnova“
- InStrukcia IRET (povolenie prerusenia)



Mapovanie I/0 obvodov, I/O Mapping

* Pamitovo mapované I/O
— Periférie a pamat’ zdiel'aja ten 1sty pamatovy priestor
— Ziadny $pecialny prikaz pre 1/0
* Pre I/O zariadenia moZno pouzit’ celil pamat’
* Samostatne I/0 zariadenia
— Oddeleny adresny priestor
— Specialne vodice pre vyber I/O a pamit’

— Specialne prikazy 1/O



Mapovanie I/0 obvodov, I/O Mapping

Two addrass One address space Two address spaces

OxFFFF... Memory

VO ports

(a) {b) (c)

* Separate I/O and memory space PC

* Memory-mapped /O 8051
* Hybrid AVR



Register File Data Address Space
RO H0000
F1 H0001
R S0002
R29 H001D
Ra0 S001E
F3 S001F
'O Registers
00 S0020
&0 H0021
02 H0022
s30 HOOLD
33E SO0L5E
S3F F006F
Internal SRAM
H00E0
H00E1
S045E
S045F

AVR

READ

DDR BIT
if—

HFF lf
‘T D 0
WRITE C o
DOR BIT
HFF —

m%ﬂm BI::rT|] ————0 «@ —— o

WRITE C [ BUFFER - DRIVER

PORT

—

READ ~ % ELIFFER\\I
I/0O Ports
|Part|| RegfsterH Function || Port-Address H RAM-Address |

IPORTA | Data Register | oxiB | ox3B |
A |[DDRA | DataDirection Register | OxIA |  Ox3A |

IPINA | Input Pins Address | 0x19 |  0x39 |

'PORTB | Data Register | ox18 | 038 |
B |[DDRB | DataDirection Register |  0x17 |  0x37 |

IPINB | Input Pins Address | 0x16 |  0x36 |

IPORTC | Data Register | ox15 | 0x35 |
C ||[DDRC | Data Direction Register |  0x14 |  0x34 |

IPINC | Input Pins Address | 0x13 |  0x33 |

IPORTD | Data Register | oox12 | 0x32 |
D |[DDRD | Data Direction Register | Ox11 | 0x31 |

IPIND | Input Pins Address | 0x10 |  0x30 |




| /O adresy

Frequently referred to | / O Addresses:

* 3F8 = COM1

2F8 = COM2

3E8 = COM3

2E8 = COM4

378 = LPT1

278 = LPT2



