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UFRGS Acesso Direto a Memoria
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e O controlador de DMA assume o controle do
barramento e faz a transferéncia

 Interrup¢oes sao frequentemente utilizadas
juntamente com DMA, para sinalizar o fim da
transferéncia de um bloco de dados
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DMA no PC

* O PC utiliza dois 8237A em cascata e um
registrador de pagina para armazenar os bits mais

significativos de endereco

* Paginas de 64 KB para o escravo e 128 KB para o

mestre

 Bus-master ISA € feito através do DMA

Channel 0 Channel 4

Channel 1 Channel 5

Channel 2 Channel 6

Channel 3 Channel 7
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3237A

Chip para DMA de 8 bits

& bits de dados
* 16 bits de enderecgos

4 canais mascaraveis e auto-inicializaveis
Cascateavel para qualquer numero de canais
Suporta transferéncias memoria-memoria

Canais com prioridade fixa ou rotativa
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Diagrama de Blocos do 8237A
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UFRGS Pinagem do 8237A
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UFRGS Modos de Transferencia
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* Transferéncia unica
 Uma transferéncia a cada requisicao

e Transferéncia em bloco
 Um bloco transferido por requisi¢cao

e Transferéncia por demanda

* Transferéncias enquanto a requisi¢cao estiver
ativa

» Modo de cascata
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UFRGS Tipos de Transferéencia
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 Auto-inicializada

e Memoéria-memoria
e Utiliza dos canais O e 1

 Prioridade
* Fixa ou rotativa

* Temporiza¢cao Comprimida
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Registradores do 8237A

Current Address Register
* Inacessivel externamente

Current Word Count Register
* Inacessivel externamente

Base Address Register
* Endereco inicial da transferéncia

Base Word Count Register

» Contagem 1nicial da transferéncia

Temporary Register
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UFRGS Command Register
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Command Register

HELEEEEE

BIT NUMBER

Memory-to-memory disable
Memory-to-memory enable

Channel 0 address hold disable
Channel 0 address hold enable
ifbit0=0

Controller enable
Controller disable

Normal timing

Compressed timing

Ifbit0=1

Fixed priority
Rotating priority

Late write selection
Extended write selection
Ifbit3=1

DREQ sense active high
DREQ sense active low

DACK sense active low
DACK sense active high
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UFRGS Mode Register
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Mode Register

Eanﬂnn BIT NUMBER
S, rr—] v v

Channel 0 select
Channel 1 select
Channel 2 select
Channel 3 select
Readback

Verify transfer
Write transfer
Read transfer

llegal
If bits 6 and 7 = 11

Autoinitialization disable
Autoinitialization enable

Address increment select
Address decrement select

Demand mode select
Single mode select
Block mode select
Cascade mode select
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UFRGS Request Register
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Request Register

HEHEH"H BIT NUMBER
— g e

Don't Care. Select Channel 0
Write Select Channel 1

Bits 4-7 Select Channel 2

All Ones,

Read Select Channel 3

Reset request bit
Set request bit
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UFRGS Mask Register
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Mask Register

EHHHH“E BIT NUMBER

Don't Cara Select Channel 0 mask bit
Select Channel 1 mask bit
Select Channel 2 mask bit
Select Channel 3 mask bit

Clear mask bit
Set mask bit

HEHHHE BIT NUMBER

Don't Care. Clear Channel 0 mask bit

Write Set Channel 0 mask bit
All Ones,

Read 0 Clear Channel 1 mask bit
Set Channel 1 mask bit

Clear Channel 2 mask bit
Set Channel 2 mask bit

Clear Channel 3 mask bit
Set Channel 3 mask bit
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UFRGS Status Register
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Status Register

EHHHH“H BIT NUMBER

Channel 0 has reached TC

Channel 1 has reached TC
Channel 2 has reached TC
Channel 3 has reached TC
Channel 0 request
Channel 1 request

Channel 2 request

Channel 3 request
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Comandos de Software

Comando A3 A2 Al A0

Read Status Register 0O O
Write Command Register
Read Request Register
Write Request Register
Read Command Register
Write Single Mask Bit
Read Mode Register

Write Mode Register

0
0
0

O O O O O O O O
—t e OO OO = == O
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Comandos de Software

Comando A3 A2 Al A0

Set First/Last F/F | A N A
Clear First/Last F/F ‘ ‘
Read Temporary Register
Master Clear

Clear Mode Reg. Counter
Clear Mask Register
Read All Mask Bits
Write All Mask Bits

s O O O

—_— = O O = = O
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UFRGS Comandos de Software
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* Set first/last t/f
e (Clear first/last t/f
e Master clear

e Clear mode register counter

* Clear mask register
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Registrador de Pagina

* Fornece os bits superiores para completar 20 ou
24 bits

e 0O081H = canal
* 0082H = canal
* 0083H = canal
 0087H = canal
* 0089H = canal 6
 O0O8AH = canal 7
* O0O8BH = canal 5

 JO8FH = canal 4
* Nao utilizado (cascata)

S = W
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UFRGS Canais de DMA ISA
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e Escravo - 8 bits

* (O refresh no XT/Sound Blaster/ECP
* |1 Sound Blaster

* 2 floppy
- 3 IDE/ECP

* Mestre - 16 bits
* 4 cascata
* 5 Sound Blaster
* 6 livre
o 7 livre
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UFRGS 8237A no PC
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* Mestre - endereco base = 000COH
» Escravo - endereco base = 0000H

* Prioridade fixa
e Normal timing

 Extended write
« DREQ ativo alto
« DACK ativo baixo
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UFRGS DMA no XT
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* O XT tem apenas um 8237A
* Endereco base = 0000H
* O refresh
* 1 Sound Blaster

» 2 floppy
e 3 livre
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UFRGS Otimizacoes do DMA

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO SUL

* Dependentes do Chipset

e Transferéncias de 16/32 bits em todos os
canais

» Capacidade de enderecar com 32 bits
* Preempcao
* Scatter-write e gather-read (buffer chaining)
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DMA PCI

« DMA PC/PCI
 Linhas de REQUEST e GRANT dedicadas
e Associa um canal de DMA a um mestre PCI

« DMA distribuido

 Emulacao de um 82377 através de canais de
DMA implementados nos dispositivos PCI

* O chipset monitora os acessos ao 8237 virtual
e distribui os dados no barramento PCI
« Cada canal DMA pode ser configurado
« DMA ISA
« DMA PC/PCI
 DMA Daistribuido
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UFRGS 32C237
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« 82C37A com extensao para 16 bits
« Data Width Register

* Pino DWLE
e Data Width Latch Enable
e Habilita latch externo para armazenar os 8
bits ndo armazenados no registrador
temporario em transferéncias
memoria-memaoria

* No modo de 16 bits os canais podem ser
programados para transferéncias de 8 ou 16 bits
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¢ O 82C23’7 entra no modo de 16 bits através da
sequéncia de comandos

 Reset de hardware ou Master clear
* Set first/last flip-tflop
* Clear first/last flip-flop

* A sequéncia deve ser efetuada sem qualquer
outro acesso ao 32C237
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UFRGS Data Width Register
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 Mesmo endereco do registrador de mascara

Data-Width Register - 16-bit transfer mode enabled

HHHHE"E BIT NUMBER
- -

Don't Care

Must be 0 to write all
cdata - width bits

Channel 0 = 16-bit transfers
Channel 0 = 8-bit transfers

Channel 1 = 16-bit transfers
Channel 1 = 8-bit transfers

Channel 2 = 16-bit transfers
Channel 2 = 8-bit transfers

Channel 3 = 16-bit transfers
Channel 3 = 8-bit transfers
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UFRGS Registrador de Mascara
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Mask Register - 16-bit transfer mode enabled

EEH"H BIT NUMBER

Don't Care Select channel 0 mask bit
Select channel 1 mask bit
Select channel 2 mask bit
Select channel 3 mask bit

Clear mask bit
Set mask bit

Must be 1 to write single
mask bit

Copyright (c) Walter Fetter Lages — p.27



	Acesso Direto à Memória
	DMA no PC
	8237A
	Diagrama de Blocos do 8237A
	Pinagem do 8237A
	Modos de Transferência
	Tipos de Transferência
	Registradores do 8237A
	Command Register
	Mode Register
	Request Register
	Mask Register
	Status Register
	Comandos de Software
	Comandos de Software
	Comandos de Software
	Registrador de Página
	Canais de DMA ISA
	8237A no PC
	DMA no XT
	Otimizações do DMA
	DMA PCI
	82C237
	Inicialização do Modo 16 Bits
	Data Width Register
	Registrador de Máscara

