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CPU, Memoria, Portas de I/O
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Motherboard
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Introducao

® Um PC e formado, a grosso modo, pelo
Seguintes componentes:
— Gabinete
—Fonte
—Motherboard
—Placas de interface
—Monitor
—Teclado
—Mouse
—Drivers: diskette, Hard Disk, CD—ROM
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Motherboard ISA

e CPU ® Controlador de
® Controlador de acesso _di reto a
Barramento memoria
® Memoria ® Temporizadores
—Cache (SRAM) ® Gerador de clock

—DRAM ® Rel6gio de tempo
e EDO/SDRAM P

—ROM ~
o Flash EPROM ® Slots de expansio

® Controlador de ® Controlador de
' « Teclado
I nterrupvgter Fetter Lages @
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Motherboard PCI

® Ponte | SA/PCI

® Controlador integrado de periféericos
—Portaparalela | EEE1284
—Portas serias RS-232
—Porta PS/2
—Controlador de Floppy

® Controlador IDE

® Controlador VGA / AGP

® Portas USB

® Controlador de audio

® Gerenciador/monitor [‘de hardware
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CPU

® Central Processing Unit = Microprocessador

® Barramento = conjunto de sinais

—Interno ou externo

e Atualmente € comum ter—se freqiiéncias de clock e
larguras diferentes para os barramentos internos e
externos

— Sincrono ou assincrono
e A familia do 80x86 utiliza barramento sincrono

—Largura de dados e de enderecos
—Temporizacéo

Copyright © 2001 Walter Fetter Lages

Barramentos

® Barrramento de dados
® Barramento de enderecos
® Barramento de controle

i+ Barramento de Dados

§ Barramento de Enderegos

Barramento do Sistema

B Barramento de Controle




Sincronismo

® Sincrono ® Assincrono

Queda do sinal Endereco :;:,'3:;?_;
subida do sinal | !

1
T T 3
y y MREQ
o W
| : \

Enderego valido . RD

X Enderego de meméria para leitura

MSYN
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READ CYCLE IDLE WRITE CYCLE IDLE
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! X Invalido

LEITURA LEITURA LEITURA LEITURA
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DACOo de enderecamento de memoria
DACOo de enderecamento gde /O

Spaco de enderecamento

memoria no PC
® 00000000—000003FF vetores de interrupcao
® 00000400—00000600 area de dados da bios
® 00000600—0009FFFF memoria baixa (DOS)
® 000A0000—-000BFFFF display

® 000C0000—-000DFFFF placas de expansao
® 00O0EO000—-000EFFFF expansao de ROM
® 00O0OF0000—000FFFFF ROM

® 00100000—0010FFEF HMA
® 0010FFFO—-00FFFFFF memoria extendida
© 01000000—-FFFFFFFE memoria extendida
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Spaco de enderecamento
/0O no PC

® Embora o barramento seja de 16 bits, as
placas | SA decodificam apenas os 10 bits
menos significativos
—0000—-00FF dispositivos na motherboard AT
—0000—-01FF dispositivos na motherboard XT
—0200—-03FF placas de expansio
® Acima de 400 apenas aguns enderecos
podem ser utilizados, para n&o causar
conflito com placas | SA
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/O acima de 400 no PC

® SO podem ser utilizados os enderecos:
— X000-XOFF
— X400—-X4FF
— X800—-X8FF
— XCO0—-XCFF
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Memoria

® ROM
—ROM
—PROM
— EPROM
—Flash EPROM
— EEPROM
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® RAM
—SRAM
—DRAM
—EDO
—SDRAM
—RAMBUS
-VRAM

® Encapsulamento
—-DIP
—SIP
—SIMM
—DIMM
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SRAM cache
memory

SRAM tag address

. DRAM
¢ addresses

DRAM
Data bus

PCI bus connections :
(typically up to 5 devices) i

DRAM
memory

System
Controller

Motherboard clock
speed

! Differing clock
! speeds
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Cach=
(SRAM)
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Control: HCACHE?, lContrcal: CCS#,
HKEN#, 4SMIACTH#, COE#, CADSH#,
HADS#, <BRDY, CBWE#,CGWE#
HNA#, HAHOLD, CTWE#
HEADS#, HBOFF#,
HCLKTXC, HLOCK#,

HW/R#, HD/CH#, Parity: MP{7:0] ]
HM/IO#, HHITM#

__Data: MD[B3:0]
, Data: HD[63:0] 82439HX -« "1 Main
Pentium > System
processor Control er Address: MA[11:0], m?;nory
Address: HA[31:0| (TXC) MRASH[3:0), MCAS#(7:0] | (DRAM)

Address: HBE#[7:0] Control: MWE#

»|

Fast IDE ~—— AD[31:0]

USB ~-— >

C/BE#3:0] ) _
8237158 [ —® PClbus

82?3;“‘ - PC! /O IDE PIRQ[5:0]

xﬁg‘fg‘)“ PTRST¥, PCLK#, PREQH{3:0},IRDY#,

DEVSEL#, PLOCK#{3.0], PERR#, SERR#,
2 serial ports ISA ACK64#[3:0], REQ64#{3.0], PAR, SBO#,

1 paralle! port bus FRAME#, PGNT#[3.0]. PCIRST#

Floppy disk controller

>
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Controlador do Sistema (TXC)

® | mplementa o barramento local
® Controlador de DRAM
® Controlador de Cache

® Verificacao de erro na DRAM (ECC)
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Interface com DRAM

M
MDO-MD31 MDO-MD31

#

MPO-P3 MP0O-P3

MD32-MD63

pr—-

Module 1 MP4-D7 Module 2

Bank 1 Bank 2

Copyright © 2001 Walter Fetter Lages

Interface com Cache

MTXC 16KX8 Tag RAM

TIO[7:0] D[7:0}
TWE# WE#  Al130] HA[1:5)
OE#

32KX32 SRAM

HCLK] —— CLK
HA[17:3] ————! A[14:0]
» OE#
» CS1#
ADSCH#
ADV#
ADS#] ——»| ADSP#
HA18 —— P Cs2 D{31:24] —» HD[63:56]
GND] ——»| C82# D[23:16] —+» HD[55:48]
GWE#  D[15:8] [¢ » HD[47:40]
BWE# D{7:0] [ «——» HD[39:32}
BE[3:01#

HBE[7:4W¢ ——»

D[31:24] ¢— HD[31:24]
D[23:16] ¢—» HD[23:16]
GWE# D[15:8] [—> HD[15:8]
HBE[3:0j4 —>»| BE[3:0#
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PlIX3

® Ponte | SA/PCI

® Controlador de DMA

® Controlador de interrupcoes
® Temporizadores

® |nterface IDE

® Porta PS/2

® |nterface USB
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Interface PIIX3/TXC/API

DSKCHG#

AD[31:0] LA[23:17] SIDE1

C/BE#[3:0] | DD{15:0]
FRAME#
TRDY#

IRDY# SA[10:0]

ontrol lines

SToP# SD[7:0]
DEVSEL# OWSH

HD[63:0] SERR# IOCHRDY
Secondary
“— PHOLD# AEN serial
HA[31:0] T ort
it PHLDA# XIOW# p

HBE#[7:0] HFERR# XIOR#
—
) EXTSMI# T/C

Control

—
¢ > PCIRST# TRQ[15:0]
: DRQ[7:0
PIRQ[3:0] Qf ]7 Primary
PGNT[1:0] DACK#[7:0” serial
PREQ[3:0] RSTDRV port
——

10Cs16#, IOCHK*
.
MEMR#, MEM W PD[7:0]
-

STR#
BALE, MEMCS14
Parallel
REFRESH#, SYSC_K port
SMEMW#, SMEMR#

DCDO#

AIP
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Interface PIIX3/ISA/IDE

SD(15:0
10CS16!
MEMCS 16#
MEME#

DDI12/SBHE#
DDI1:0/SAL19:3)
LAZ3/CS16
LA22/C838
TAZT/CSID

LA20/CS3P
LAT19:171/DA[2:0]
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Interface PIIX3/DMA

DRE [[7:5,3:0]l

DACK]7:5.3:0
TC

REFRESH#
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Chip Select

Parallel port
interface

Interrupt

Serial Port
Serial Port
Parallel
Parallel Port
Butfer Direction
Chip Select

DMA

-

@) \ >
O £%
—

handshaking

ACQdHOOI
SMO -

82091AA (API)

%%z _®™ oas
”‘mm > 1as

Interface

V4
Interface

Secondary serial
port interface

16,

Per

5

Oscillator
Floppy disk
interface

Floppy Driwv:
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Lay—out de uma Motherboard

Audio Audio
codec (OP4-ML)

Level 2 cache
SRAM ' Pentium
; processor

Video
capture
PCI processor 82430TX
connectors : System
‘ Controller
ISA
connectors DIMM
. sockets

824307X
PCIISAIDE
Xcelerator (Pl1X4)

PC87307UL
|/O Controller

t Video Graphics |  IDE
memory controller
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