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umes Porta Paralela no PC

O OGRAN O

- Portaparalelapadrao(SPP)

* Projetadgarainterfacearcomimpressoras
« PadraoCentronics
« Unidirecional

e Portabi-direcional

« EnhancedParallelPort(EPP)
* Operacaanestre-escra

« ExtendedCapabilitiesPort(ECP)
« Operacaonultimestre
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UFRGS Porta Paralela Padrao
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« Unidirecional
« Taxasdetransferénciale ate100Kbps

e Sinaisdecontroleemcoletoraberto

« Permitevariasimpressorasamesmaoorta
« Naosuportadgelamaioriadosdrivers
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1284 Type A 1284 Type B 1284 Type C
DB25% Centronlcs Mini-Centronics
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UFRGS SinaisSPP
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Signal Pin number
name on PC connection
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QUT OF PAPER 12

AUTO FEED 14
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INITIALIZE PRINTER 16

SELECT INPUT 17
GROUND 18-25
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UFRGS ProtocoloSPP
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DataLines | . Data Valid

BLUSY

n=TROBE
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Enderecos

« Um PCpodeteraté3 portasparalelas

* No POSTaBIOS armazenasenderecosias

portasparalelagncontradasaareade dados
daBIOS

* 0040:0008HenderecdasedeLPT1
* 0040:000AHenderecdnasedeLPT2
* 0040:000CHenderecdasedeLPT3
« Cadaportaparalelaocupa3 portasdel/O
« Base+(Oregistradordedados
« Base+Iregistradorde status
« Baset+2registradorde controle

Copyright (c) Walter FetterLages— p.6



EnderecosPadrao

* Normalmenteasportasde impressoraitilizam os
sguintesenderecobpase

- 3BCH
* Normalmenteautilizadoemportasparalelas
iImplementadasmplacasdevideo

« 378H
* NormalmentautilizadacomIRQ7

« 278H
* NormalmentautilizadacomIRQ5

* A BIOS procurapelasportasnaordemacima
» A primeiraencontrada LPT1,aseunda
LPT2eaterceiraLPT3
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UFRGS Registradores
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* O bit BUSY noregistradorde statuse invertido
emrelacacaosinalBUSY nopino

Reserved
Reserved
PE Direction

SELECT IRQ ENABLE

ERROR SELECT INPUT

IRQ INIT

Reserved AUTOFEED

Reserved STROBE

Status Control
port port
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UFRGS Loopback
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« Ospinosdo conectordaportaparalelgpodemser
lidos atravésdosmesmogegistradoresle dados
e controle

« Utilizado paratestedaporta
« A portanaoé bi-direcional,poisa saidade dados
nuncaé desabilitada

* Osbitsdedadossaoapenasaidagembora
estasaidgpossaserlida peloprocessador
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umes Porta SPPComo Entrada

O OGRAN O

e 4 bhits de statuscomobits dedados
e O outrobit destatuse utilizadocomostrobe

e Oshitsdedadose oshits decontrolesao
utilizadosnadirecaonormal
o Portabi-direcionalcom4 bits no canalreverso
« Modo nibble

 Osbitsdecontroletemsaidaem coletoraberto

» Escrerendo-s€l noregistradorde controle,
pode-saitilizar osbits comoentradas

» Assim,pode-sder mais5 bitsdeentrada
« NaoeummodolEEE-1284
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UFRGS Sinaisno Modo Nibble

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO SUL

SinalSPP SinallEEE-1284 Dir. Descricéo
STROBE STROBE Out  NZoutilizado
AUTOFEED HostBusy Out O=hostprontoparao nibble
1=nibblerecebido
SELECTIN 1284Actve Out Indicamodo1284
INIT INIT Out  Naoutilizado
ACK PtrCIk In  O=nibblevalido
1=repostaa HostBusy=1
BUSY PtrBusy In bit3e7
= AckDataReq In bit2e6
SELECT Xflag In bitle5
ERROR DataAvail In  bitOe4
DATA[7:0] Naoutilizado
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UFRGS Modo Nibble
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HostBEusy

Ptrlk

nDataAwvall
#Flag
AckDataReq
PtrBusy
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Porta Paralela Bi-dir ecional

« A habilitacaode saidado latchdedadosé
conectadaobit 5 doregistradorde controle

« Conaohalf-duplex a8 bits

« Extensamaopadrao
o Diferentesfabricantesitilizam modos

diferentegarachavearadirecaodosbits de
dado

 Moc

o byte
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UFRGS Sinaisno Modo Byte
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SinalSPP SinallEEE-1284  Dir. Descricao

STROBE HostClk Out  Reconhecimentdarecepcaalo byte
AUTOFEED HostBusy Out O=hostprontoparao byte
1=byterecebido
SELECTIN 1284Actve Out Indicamodo1284
INIT INIT Out  Naoutilizado
ACK PtrCIk In O=nibblevalido
1=repostaa HostBusy=1
BUSY PtrBusy In Canaldiretoocupado
PE AckDataReq In SeggueDataAvail
SELECT Xflag In Flagdeextensaonéaoutilizado
ERROR DataAvail In Dadoreversodisponiel
DATA[7:0] D[7:0] In/Out Dados
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UFRGS Modo Byte

UNIVERSIDADE FEDERAL
DO RIO GRANDE DO SUL

HostEusy
FtrClk

Data Lines

::i:_: " DataValid

Host |k
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UFRGS IEEE-1284
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« Padronizacaalainterfacedaportaparalela

* Define5 modosdeoperacao
« Compatiel
* Nibble
* Byte
« EPP
- ECP

« Defineprotocoloparanegociacaade modo
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UFRGS Sack IEEE-1284
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Client Client Client Client
Applications Applications Applications Applications

IEEE 1284.4 IEEE 1284.4
Transport Protocol Transport Protocol

IEEE 1284.3 IEEE 1284.3
Data Link Data Link

IEEE 1284.3 SP1 IEEE 1284.3 SPI

IEEE 1284-1994 . - = IEEE 1284-1994
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UFRGS Redefinicaodos Sinals
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Compatiel
Strobe
AutoFD

Init

Selectln
Fault
Select
PError

Ack
Busy

Nibble Byte ECP EPP
HostCIk HostCIk HostClk  Write
HostBusy  HostBusy  HostAck  DStrb
Init Init RevReq Init
1284Actve  1284Actve 1284Actve  Strb
DataAvalil DataAvalil PeriphReq usuario
X-Flag X-Flag X-Flag  usuario

AckDataReq AckDataReq AckRev  usuario
PtrClk PtrClk PeriphClk  Intr
PtrBusy PtrBusy PariphAck  Walit
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UFRGS Modo EPP
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e Bi-direcional
* Operacaonestre-escra
« Suportaenderecamento

* Define4 tiposdeciclos
« Escritadedados
» Leituradedados
« Escritadeenderecos
» Leituradeenderecos

» Sinalizacaaeradgoor hardware
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SinailsePP

SinalSPP SinalEPP Dir. Descricao
STROBE WRITE Out Indicaciclo deescrita
AUTOFEED DATASTB Out O0=Strobedadados
SELECTIN ADDRSTB Out Strobedeenderecos
INIT RESET Out  Reseto periférico
ACK INTR In Interrupcaado periférico
BUSY WAIT In Insere"wait-states’
DATA[7:0] AD[7:0] In/Out Dadose enderecos
== definidopelousuario In Podeserutilizadolivremente
SELECT definidopelousuario In Podeserutilizadolivremente
ERROR definidopelousuario In Podeserutilizadolivremente
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UFRGS Ciclo de Escrita de Dados
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nIOVY

MYWRITE

nDatasirobe

FYAIT

Data=& 1=
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urkes Cliclo deLeltura de Enderecos
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nioR

MWYRITE
Acldrstroke

nvAIT

Data [ il
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vkRes ENnderecos/RegistradoesEPP
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O modoEPPdefine2 registradoresalémdos
definidospelomodoEPP

« Base+Jelturaouescritadeenderecos
« Base+4eituraou escritadedados
» Acessoaestegegistradoregjera

automaticamentasinalizacaado ciclo
correspondente

« AcessosaosregistradoresSPPpodemserfeitos
normalmente
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Modo ECP

Bidirecional
Multimestre
Sinalizacaagyeradagpor hardware

Su
Su
Su
Su

nortaenderecamento
portaFIFO
portacompactaca®LE
nortaDMA

Definedoistiposdeciclos

Ciclo dedados
Ciclo decomando
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SinalseCP

SinalSPP SinallEEE-1284  Dir. Descricao
STROBE HostClk Out  Clock paratransferénciaireta
AUTOFEED HostAck Out Reconhecimentdetransferénciaeversa
SELECTIN 1284Actve Out Indicamodo1284
INIT ReverseRequest Out Solicitacanalreverso
ACK PeriphClk In Clock paratransferénciaeversa
BUSY PeriphAck In Reconhecimentdetransferéncialireta
PE AckReverse In Reconhecimenteeversaodo canal
SELECT Xflag In Flagdeextensao
ERROR PeriphRequest  In Indicadadoreversodisponiel
DATA[7:0] D[7:0] In/Out Dados
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HiostC |k

PeriphAck

Diata=8 1=

HostAck

Ciclo Direto

Byte 1

_ommand
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UFRGS Ciclo Reverso
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Per [ HiC Ik

Hostb ok

Feriphack - ! I3 Cormmand

nAackBeverse
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UFRGS Modos ECP
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* A portaECPpodetrabalharem7 modos
« SPP
 Bidirecional

» FastCentronics
« SemelhantaomodoSPRporemcom
FIFO e sinalizacagor hardware

- ECP

« EPP

« Teste

« Configuracao
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vkRes ENderecos/Registradoes ECP

« Base+0
* Rayistradordedados(SPP/bidirecional)
* FIFOdeendereco$ECP)

 Base+1l
* Rgyistradorde status

 Base+2
* Regyistradorde controle
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vkRes ENderecos/Registradoes ECP

« Base+400h

* FIFO dedadogFastCentronics/ECP/teste)

oRag

Istradorde configuracadA (Configuracao)

« Base+401h

‘RHE

Istradorde configuracadsd (Configuracao)

« Base+402h

QR@

Istradorde controleestendido
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UFRGS Registrador de Configuragcao A

O OGRAN O

« Sinalizaparao driver
* Interrupcoestivaspor pulsoou por nivel

« TamanhadapalarradaFIFO
« 8,160u32bits

« QuantoytesdapalarradaFIFO queesta
sendaransmitidaaindanaoforam
transmitidos
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urkes Registrador de ConfiguracaoA

Bit 7: 1=interrupcagor nivel, O=interrupcagor
borda
Bits 6-4: tamanhadapala/ra
0x00: 16 bits
Ox01: 8 bits
0x02: 32 bits
0x03-0x0f: resenado

Bit 3: resenado

Bit 2: O=FIFOfull naoinclui bytesendarransmitido,
1=FIFOfull inclui o bytesendaransmitido

Bits 1-0: QuantodytesdaPWbrd estaonacabecala
FIFO, 00=Pword Completa
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urkes Registrador de ConfiguracaoB

« Habilita/desabiliteaRLE

« Selecionanterrupcao
« 5,7,9,10,1114,150uselecionad@or
jumper
« SeleciondDMA
« 1,2,3,5, 6, 7ouselecionad@or jumper
» Default3 para8 bits e 7 paral6 bits
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urkes Registrador de ConfiguracaoB

Bit 7. 1=UsaRLE, O=naousaRLE
Bit 6: EstadadalinhalRQ
Bits 5-3: IRQ

111: 5

110: 15

101: 14

100: 11

011: 10

010: 9

001: 7

000: seleiturasomenteselecionadg@orjumpers
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urkes Registrador de ConfiguracaoB

Bits 2-0: DMA
111: 7
110: 6
101: 5
100: seleiturasomenteselecionad@orjumpers
011: 3
010: 2
001: 1
000: seleiturasomenteselecionad@or jumpers
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veRg€ gistrador de Configuracao Estendido

» SelecionanododaportaECP
» Habilita/desabilitanterrupcoes
« Habllita/desabiliteDMA

e SinalizaestadadaFIFO
« Chelia
 Vazia

Copyright (c) Walter FetterLages— p.36



veRg€ gistrador de Configuracao Estendido

Bits 7-5: DMA
000: SPP
001: Bi-direcional(PS/2)
101: SPPcomFIFO (sinalizacaautomatica)
011: ECP

110: Teste FIFO escritae lida masdadonao
transmitido

111: MododeconfiguracaoReagistradoreA e B
acessigis

Bit 4. 1=desabilitanterrupcaadeerro,0=habllita
Interrupcao

Bit 3: 1=habilitaDMA, O=desabilitaDMA

Copyright (c) Walter FetterLages— p.37




veRg€ gistrador de Configuracao Estendido

Bit 2: 0O=desabilitaDMA e interrupcoes]l=nhabilita
Bit 1. FIFOfull
Bit 0: FIFO empty
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UFRGS Negoclacaale Modo

nSelectin
(1284 Active)
nauUtoFeed
[HOSTBUSY)

Data«8: 1= §>< i ﬁiﬂengi:bi”w Data :Bﬂe i §><
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7772
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UFRGS Negoclacaale Modo
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« Extensibilitydatabyte

» Solicitacaoparao periféricoentrarem
determinadanodode operacao

« Solicitacagparao perifericoretornaro seu
devicelD

 Indicaquemodoo periféricodeve utilizar
pararesponder
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Negoclacaale Modo

Extensibilitybyte Definicao

00010000
00010100
00110000
00100100

Modo ECP

ECPDevice ID

Modo ECPcomRLE
ECPDevice ID comRLE
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