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ATA

« Paralelni rozhrani disku

* \ychazi ze sbérnice ISA (podmnoZina signall, stejné ¢asovani)

» Postupné zrychlen pfenos dat prfi DMA

« Signaly
— DO0-15 data
— AO0-2 adresa

— (€SO0 a CS1 vybér rozsahu adres pro blok pfikazovych registrt (1FOh-1FFh) a
blok fidicich registru (3FOh-3FFh)

— |IOWH#, IOR# - fidici signaly pro zapis a Cteni

— INTRQ — zadost o pferuseni

— DMARQ - zadost o DMA

— DMACK — potvrzeni zadosti o preruseni

— DASP - indikace pfitomnosti disku slave

— CSEL - adresace disku master/slave

— PDIAG - indikace dokonceni interni diagnostiky

— RESET# - reset disku (= RESET pocitace)

— 10CS16 - fidici signal indikujici 16-bitové prenosy dat
— IORDY - indikace pfipravenosti dat

BI-MPP Prednaska 6 Miroslav Skrbek ©2010-2021



Priklad:Ovladani disku (P1O mod)

1FOh
1F1h
1F2h
1F3h
1F4h
1F5h
1F6h

1F7h
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Datovy registr (DR)

Registr vlastnosti (FR)

Pocet sektora (SC)

LBA(0-7)

LBA(8-15)

LBA(16-23)

L|1|D| LBA(24-27)

Prikaz/Stav

Postup:

1.

Bit D nastavime dle toho, zda chceme
pracovat s diskem master nebo slave.
S timto je nutno zacit !

ZapiSeme pocet sektor, které chceme Cist
do SC

ZapiSeme adresu sektoru do vSech LBA poli
a nastavime bit L na jedniCku (LBA maod). Bit
D musi zUstat nezménén.

ZapiSeme prikaz do registru Pfikaz

Opakované Cteme registr stav a testujeme bit
7 dokud neni nulovy.

V cyklu Sestnactibitovym ¢tenim preCteme
obsah sektoru (256 ¢tecich cyklu)
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ATA casovani

Adresa ><

Data >i

1
A0-2,CS0,CS1 ]
0
DO-7 Zz
1
#IOR
O R

Casovani vychazi z
Casovani sbérnice
ISA, ktera byla
systémovou sbérnici
pocCitacu PC AT
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Cteni
aa
; J Adresa
DO-7 Zz ——< Data
1 P
#IOW oL Zapis
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ATA DMA

DO-7 Zz Data ze zafizeni >
Generovano }
fadi¢em 1 Cteni
DMA < #IOR 0 (VIV ze zafizeni)
H#MEMW 1

Zapis do paméti

>< Adresa (pro pamét) ><
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ATA — prikazovy blok

Adresa Cteni (byte) Zapis (byte)
Baze+0 Data Data

Baze+1l Error Feature

Baze+2 Sector Count Sector Count
Baze+3 LBA 0-7/24-31 LBA 0-7/24-31
Baze+4 LBA 8-15/32-39 LBA 8-15/32-39
Baze+5 LBA 16-23/40-47 LBA 16-23/40-47
Baze+6 Device/ LBA 24-27 Device/ LBA 24-27
Baze+7 Status Command

Baze je typicky rovna 1F0h. V systémech s PCI sbérnici Ize bazi nutno

vyCist v BAR registru v konfiguracni prostoru ATA fadiCe.
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ATA prikazy

. READ SECTORS (20h)
— Cteni sektortl v PIO médu

. READ DMA (C8h)
— Cteni sektort pfes DMA

« WRITE SECTORS (30h)
— Zapis sektoru

« WRITE DMA (CAh)
— Zapis sektoru pres DMA
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SATA I

* Nastupce ATA rozhrani

e Sérioveé rozhrani
— 2x diferencialni linka, full duplex
— Pfenosova rychlost 1.5, 3, 6 Gb/s
— Kdodovani 8/10bits

« ATA pfikazy
« Podpora pro hot-plug

« Port Multipliers — moznost napojeni vice disku na jeden
port

* Port Selectors — moznost pfistupu vice hostu do jednoho
portu/disku
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SATA konektor

Appearance of Serial ATA Connectors
(Drawing courtesy of Malex)

Device plug
connector

Serial ATA
signal
connector
(pin 51)
Serial ATA
power
connector

(pin P1)
oL

Host receptacle
connector

Zdroj: SATA Storage Technology

Disk
Transmit GND
- A-
GND
- + [ ee——— B+
- < B_
Receive GND

Miroslav Skrbek ©2010-2021

11



ATA
- host
PCl bus Parallel ATA
>
< H - H IO Reads/Writes
SATA
St | Serial ATA
PCI bus Frame Information
< q Structures

ATA vs. SATA

Zdroj: SATA Storage Technology
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Frame Information Structure
(FIS)

« Datové struktura, kterou se prenasi
— ATA reqistry z radiCe do disku
— ATA reqistry z disku do radice
— Data

— Dalsi informace napf. pro zajisteni DMA
pfenosu

* FIS ma ruzné formaty
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FIS pro prenos stinovych

registru

Drive to host

Host to drive

ID(34h)

ID(27h)

Error

Feature

Sector Count

Sector Count

LBA 0-7/24-31

LBA 0-7/24-31

LBA 8-15/32-39

LBA 8-15/32-39

LBA 16-23/40-47

LBA 16-23/40-47

Device/ LBA 24-27

Device/ LBA 24-27

Status

Command
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AHCI (Advanced Host
Controller Interface)

Chipset

> SATA Port 1
—N\ > SATA Port 2
=1/
PROCE-OR
> SATA Port 3
> SATA Port 4
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Hlavni paméetove mapovana struktura

HBA Registers System Memory
A A
[ 1 (0 i
Config
Registers Command
ABAR List
(Port 0)
Memory
Registers Received
o FIS
e Structure
(Port 0)
o Command
List
(Port 1)
AOh
Received
of: FIS
200 - Structure
ort U (Port 1)
180h
Command
List
(Port 31)
Ports 1 - 31 optional <
Received
FIS
Structure
1100h (Port 31)

Zdroj: Serial ATA Advanced Host Controller Interface (AHCI) Revision 1.0

BI-MPP Prednaska 6 Miroslav Skrbek ©2010-2021



Seznam prikazu

Command List Command
Structure Table
(4.2.2) (4.2.3)
L
Port Registers
s ~N Command
PxCLBU PxCLB
_ Command
E ]
 PxFEU [ PxFB Table
Optional 64-bit
extension Received
FIs
Structure “1?;:‘]:“‘
(4.2.1)

Zdroj: Serial ATA Advanced Host Controller Interface (AHCI) Revision 1.0
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Prikazy

3 ]23

15 [ 0
PRDTL PMP RICBRIPWA| CFL

PRDBC: PRD Byte Count

CTBAO: Command Table Base Address l Reserved

CTBA UO: Command Table Base Adr Upper 32-bits

-~ | DWO
o -
" Dwi
CHO: DOh owa
Command Header owW3
Command 0 —_——— -
10h
Reserved
’\
Command 1 20h - 3Fh
Command 2 40h - 7Fh
- ans >
Command 30 3C0 - 3DFh
Command 31 3EOD - 3FFh
it

Each command has the same
format as command 0

Zdroj: Serial ATA Advanced Host Controller Interface (AHCI) Revision 1.0
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Tabulka prikazu

00h
CFIS:
Command FIS
{up ta 64 bytes)
40h
ACMD:
ATAPI Command
{Up to 32 bytes)
60h 3 [z: ]15 [7 ﬂ
- Dwo DBA: Data Base Address
Reserved - "
~“Htom 0 DW1 | DBAU: Data Base Addr Upper 32-bits
.y -7 Dwz Reserved
DW3 ||nn-nmf DBC: Byte Count
DBA: Data Base Address
PRDT: . .
Physical Region Itam DBAU: Data Base Addr Upper 32-bits
Descriptor Table Reserved
|| Reserved DBC: Byte Count
L—1r 11— .
.
11 1] .
DBA: Data Base Address
DBAU: Data Base Addr Upper 32-bits
(up to 65,535 entries) Item CHz[PRDTL}-1
||nu-nud DBC: Byte Count |1

Zdroj: Serial ATA Advanced Host Controller Interface (AHCI) Revision 1.0
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IEEE1394 FireWire

* Vysokorychlostni standardizovana
sbernice

« Standard IEEE1394 prijat v roce 1995

* Rychlost prenosu 100 (S100), 200 (S200),
400 Mb/s (S400), 800 Mb/s S(800), 1600
Mb/s S(1600), 3200 Mb/s (S3200)

« Sbernice typu peer-to-peer
* Asynchronni a izochronni prenosy dat
* Vhodna pro prenos audio i video dat
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Aplikacni oblasti

* Rozhrani pocitacu Apple
* Rozhrani rady notebooku
* Pripojeni pro zarizeni typu
— DVD/CD, externi disky, CF CteCky

— Fotoaparaty/kamery
— Tiskarny/scannery

« Sit pres FireWire
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Propojovaci kabel FireWire

VP

TPAHT
TPA-
TPB+/T
TPB-

GND

[\

/\

VP

PORKAKAANK s

TPB-

PORKAKAANK ea

TPA-

\/

\/ GND

Kabel obsahuje dva kroucené prekrizené pary pro prenos dat a dva
napajeci vodiCe (VP a GND). VP je v rozsahu 8-30V, 1,5A.
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Typy prenosu

* Asynchronni
— garantuji doruceni (pfi nedoruceni se pokus o
doruceni opakuje)
 |zochronni
— Garantuji Sirku pasma a zpozdeni
— Maximalné 64 izochronnich kanalu

— Zarizeni naslouchaji na vsech kanalech a
prebiraji pouze data na pozadovanych
kanalech
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Protokol IEEE1394

* Fyzicka vrstva
— Zajistuje arbitraz
— Zajistuje serializaci a deserializaci dat
* Linkova vrstva
— Zajistuje formovani, vysilani a prijimani datovych
paketu
— Zajistuje potvrzovani
* TransakcCni vrstva

— Implementuje protokol request/response dle
IEEE1212

BI-MPP Prednaska 6 Miroslav Skrbek ©2010-2021

24



IEEE1212

* FireWire implementuje transakcni vrstvu dle IEEE1212

« |[EEE1212 definuje architekturu pametové mapovanych
mikropocitacovych sbernic.
« Zakladni adresovatelnou entitou je uzel (node).

« Adresa uzlu ma 64 bitu, z toho 16 bitu je identifikator
uzlu (ID node), 48 méné vyznamnych bitu je adresa do
adresoveho prostoru uzlu. Adresni prostor uzlu obsahuje
konfiguracni ROM, kde jsou ulozeny informace o uzlu ve
standardizovanych datovych strukturach.

« |[EEE1212 definuje transakce
— Cteni/zapis (zadost)
— Zamykaci transakce
— Status dokonceni (potvrzeni)
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Protokol SBP-2

« SBP-2 (Serial Bus Protocol) slouzi k
transportu SCSI pfikazu a dat pres
rozhrani IEEE1394 (FireWire)

* Definuje obalku pro ulozeni SCSI
prikazového bloku, stavoveho bloku a pro

prenos dat (obdoba CBW a CSW u Mass
Storage zarizeni u USB)

 Je nadstavbou nad IEEE1212
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Sbérnice LPC

Sbérnice propojujici CPU a zarizeni nevyzaduijici
vysokou datovou propustnost, a ktera byla drive
pripojena pres sbérnici ISA

— Boot ROM

— Sériové porty

— Radi¢ FD

— Parallel port

Typicky propojuje jizni mustek s tzv. SuperlO Cipem
(IT8705)

Ma pouze 7 signalu celkem, data jsou 4 bitova, adresa a
data jsou multiplexovany

Synchronni sbérnice
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SuperlO

UART
Jednotka

Paralelni port
<:> Flash ROM

(Bios)

IR SUPER 10
komunikace<:> <:> Gameport

<:> VIV porty
MID] <::>| <:> Ventilator

/'I\/Ionitorovénl’ hardwaru (napéti, tachometry ventilatoru,
teplotni odpory, teplotni diody)
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LPC signaly

« LADJO0:3] — multiplexovana adresa/data

« LFRAME# - zacCatek transakcniho ramce

« LRESET# - reset signal

 LCLK — hodinovy signal

Nepovinne

— LDRQ# - zadost o DMA nebo Bus Master pozadavek

— SERIRQ - radost o preruseni

— CLKRUN# - pozadavek na spusténi/zastaveni hodin
(pro mobilni zarizeni)

— LPME# - probuzeni z rezimu nizkeé spotreby
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LPC cyklus — Cteni Flash

Pfenos dat 8
bitl (2x4)

Prodleva (Wait State) 3 CLK

CLK
LFRAME# \\—/
IDSEL ADDR  MSIZE  TAR SYNC ATA TAR
wwon N\ K X X
Vybeér Cipu

Adresa 28 bitu (7x4) Obraceni sméru

budicu sbérnice -

Obraceni sméru budicu st el ot
sbérnice - sbérnici budi
cilové zafizeni (=Cteni)
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LPC cyklus — zapis Flash

Pfenos dat 8
bitl (2x4)

Prodleva (Wait State) 1 CLK
Flash indikuje spravnost pfijeti dat

CLK

LFRAME# \\—/
IDSEL ADDR MSIZE DATA

LAD[0:3] L ///—><

Adresa 28 bitu (7x4)

SYNC TAR

Vyber Cipu

Obraceni sméru
budiéd sbérnice -
sbérnici budi host

Obraceni sméru budicu
sbérnice - sbérnici budi
pamét Flash (=Cteni)

BI-MPP Prednaska 6 Miroslav Skrbek ©2010-2021



