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Rozhrani ATA a ATAPI

PZ Rozhrani ATA a ATAPI

Koncepce ATA

« Radi¢ je soucasti diskové jednotky.
* Plvodni fyzické rozhrani odvozeno od sbérnice ISA.
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Rozsah specifikace ATA

PZ Rozhrani ATA a ATAPI

Kabel rozhrani ATA

» Fyzické propojeni typu sbérnice.

e Maximalné 2 zarizeni.

Host
(PCI)
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Signaly rozhrani ATA

* /CS0, /CS1 — dekdédované adresni vodice (adresa 1FX resp. 3Fx).
* DAO—DA2 — adresni vodice A0 — A2.
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PZ Rozhrani ATA a ATAPI

Detekce zarizeni ¢. 0a . 1

* Lze pouzit vodi¢ CSEL.
« Zartizeni (disk) ma pin CSEL pfipojen pres odpor na Vcc.

CSEL

GND Zatizeni 0 Zarizeni 1
Host

40 vodicovy kabel

CSEL
1

GND Zatizeni 1 Zavizeni 0
Host

80 vodicovy kabel
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PIO mode a DMA mode

» Pfenos na rozhrani ATA mlZe probihat v médu PIO nebo DMA.

* PIO mode (Programmed 10):

— Jednotlivé zapisové/Cteci cykly jsou generovany procesorem (instrukce
OUT resp. IN).

— Pfipravenost diskové jednotky se zjiSt'uje Ctenim stavového registru.

* DMA mode:

— Ptenos datového bloku je fizen DMA tadic¢em.

— V Multiword DMA se béhem pienosu neovétuje pripravenost diskové
jednotky.

— Lze pouZit jen pro datové pienosy (ne pro fizeni).

7
PZ Rozhrani ATA a ATAPI
Rezimy PIO
DO-DIS | DO0-D15
» Pfenos je fizen procesoem. i :
Svnchroni bitd BSY IORDY < IORDY
[ ] —_— —
ynchronizace polm001 '1tu DIOR » DIOR
a DRQ ve stavovém registru.
* Pro PIO 3 a PIO 4 se musi pouzit CSx DAx " CS% DAX
10 Y. Host Zatizeni
« Ptenosy z/do tidicich registri a (Potitat) (Disk)
pfenosy dat maji odliSné casovani.
D0-D15
D0-D15 » DO0-D15
IORDY IORDY
DIOW > DIOW
CSx, DAX » CSx, DAX
Host Zavizeni
(Potitat) (Disk)
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Rozhrani ATA a ATAPI

Cteni v rezimu PIO (1)

Adresa 2L/ 111/ NNAM AN LAY
DIOR
D15-D0
IORDY MMM MMNMNAVANN
T2 13 T4
PIO mode ¢teni
9
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\v4
14 v ®
Cteni v rezimu PIO (2)
PIO 0O PIO 1 PIO 2 PIO 3 PIO 4
TO 600 383 240 180 120
T1 165 125 100 80 70
T2 <35 <35 <35 <35 <35
T3 0 0 0 0 0
T4 5 5 5 5 5
Pienos. 33MB/s |5.2MB/s |83 MB/s 11.1 MB/s | 16.6 MB/s
rychlost
o TO »
) T1 R i’
Adresa [ZTTT7 TILLLLN
DIOR
D15-D0
JORDY XTTLTLTLVVTT
10
T2 T3 T4
< > Ny
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Rozhrani ATA a ATAPI

Zapis v rezimu PIO

Adresa L/ /1 /17 ALY
DIOW
D15-D0
IORDY NNNMNYNMNNNVNN /
PIO mode zapis
11
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, L] v L]
Zapis v rezimu PIO (2)
PIO 0 PIO 1 PIO 2 PIO 3 PIO 4
TO 600 383 240 180 120
T1 165 125 100 80 70
T2 <35 <35 <35 <35 <35
T3 60 45 30 30 20
T4 30 20 15 10 10
Pfenos. 33MB/s |52MB/s |83 MB/s |11.1 MB/s | 16.6 MB/s
rychlost
0 R
: T1 i
Adresa L1111/ ANV VAAN
DIOW

D15-D0

IORDY X YVYYVITN

= ¢

T3

T4

v
4
v

A

12
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Prenos DMA

D0-D15 < D0-D15
IORDY |¢ IORDY
A w7 A W DIOR : T()R
 Ptenos fizen DMA tadi¢em. . DMARQ
* Rezim Single Word nebo DMACK > DMACK
Multi Word (= Burst Mode). Host ZaFizeni
(Pogitat) " (Disk)
3 rezimy rychlosti. DMA Cteni
D0-D15 » DO-DI5
IORDY ¢ IORDY
DIOW » DIOW
DMARQ DMARQ
DMACK » DMACK
Host Zatizeni
(Pogitat) (Disk)
DMA zpis
13
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Prenos v rezimu DMA

e Prenos fizen DMA fadi¢em.

DMA 0 DMA 1 DMA 2
TO 480 150 120
Pfenosova 4.16 MB/s 13.3 MB/s 16.6 MB/s
rychlost
DMARQ —\

DMACK \ /-
CS0/CS1 \ /[
DIOR (DIOW) / [\ [—

DO-DI5 D S D S G S L — G

P 10 I

DM A multiword 14
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Rezim prenosu Ultra DMA (1)

» Musi se nastavit zdpisem do registru Feature.

Synchronizaéni signal STROBE pfenaSeny ve stejném sméru jako data.
» Ptenos pii obou hranach STROBE.

* Zpomaleni pfenosu pomoci signalu DMARDY.

D0-D15 D0-D15

D0-D15 [« DO0-D15 D0-D15 P D0-D15
DSTROBE DDMARDY
IORDY € e — IORDY IORDY < IORDY
- HDMARDY - — HSTROBE -
DIOR » DIOR DIOR » DIOR
DMARQ ) DMARQ
DMARQ ¢ p— DMARQ DMARQ < p— DMARQ
P DMACK _ E— DMACK -
DMACK » DMACK DMACK » DMACK
Host Zarizeni Host Zavizeni
(Poitat) (Disk) (Potitac) . (Disk)
Ultra DM A ¢teni Ultra DM A zapis
15
PZ Rozhrani ATA a ATAPI

Rezim prenosu Ultra DMA (2)

* Pro reZimy Ultra DMA 3 a vysSi se musi pouzit
80 vodicovy kabel.

* Detekce typu kabelu je automaticka.

oxD A T A T A T T
DATA

16
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Detekce typu kabelu

Konektor

e / 40 vodidovy kabel
. PDIAG / CBLID
PDIAG / CBLID < | |
é Vee Vee
Host I I
<] <]
= =
Zavizeni 0 Zarizeni 1
Konektor
— / 80 voditovy kabel
PBIAG / CBLID « PDIAG / CBLID
s | |
Vee Vee
Host I I
< <]
> =
Zavizeni 1 Zavizeni 0 1 7
PZ Rozhrani ATA a ATAPI
)4 14 v e \%
Cteni pi1 prenosu Ultra DMA
DO-DI5 ol D0-D15
IO;QDY . DSTROBE IO;IDY
T ) HDMARDY i
DMARK D_MARQ ' DMAR
DMARQ 5 ox ——
DMACK DMACK
Host Zavizeni
(Pocitac) (Disk)
Ultra DMA ¢teni
(
DMARQ ___/ )
DMACK \ (
HDMARDY / \ (
DSTROBE \_/ /[ \__ [\«

)
D0-D15 ——————C XX XXX XX

Ultra DMA ¢teni

18
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Zapis pi1 prenosu Ultra DMA

D0-D15
D0-D15 P D0-DI5
DDMARDY
IORDY |¢ IORDY
_ HSTROBE _
DIOR » DIOR
DMARQ
DMARQ DMARQ
DMACK -
DMACK » DMACK
Host Zarizeni
(Pocitac) (Disk)
Ultra DMA zapis
(
DMARQ /
DMACK \ (
DDMARDY \ (
HSTROBE / \__/ \__/ \___/ \_/ \_
D0-D15 XA HKOAKTHK XXX
Ultra DMA zapis
PZ Rozhrani ATA a ATAPI
A4
14 4 \%4
Casovani prenosu Ultra DMA (1)
DO0-D15 q
STROBE
TCYC TD\’H’ TDVS Tnm T\s
DSTR OBE \:j(—\_/_\_/
D0-D15 XXX XX
TDVH TDVS TDVH TDVS
DSTR OBE N N/
D0-D15 XXXX
TDH—P < TDH—V <
> < T, > < T,,
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3%
14 14 \%
Casovani prenosu Ultra DMA (2)
UDMA 0 | UDMA 1 | UDMA 2 | UDMA 3 | UDMA 4 | UDMA 5 | UDMA 6
Teye 112 73 54 39 25 16.8 13.0
Tovn 6.2 6.2 6.2 6.2 6.2 4.8 4.0
Toys 70 48 31 20 6.7 10 10
Tou 5 5 5 5 5 4.6 3.5
Tps 15 10 7 7 5 4 2.6
Pienosova 17.9 274 37.0 51.3 80.0 120 154
rychlost
T(‘\C
DSTR OBE —\:j/—g N/
D0-D15 XK XX
’;D_\;H:T_:\S "I‘D\:H:T:\S
DSTROBE ~— /"  ~__/ 7
D0-D15 OOOXX YOO000X YOO
T,—> «— T,—> <—
— T, — — T, 21
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. 4
Registry rozhrani ATA (1)
:L\ddresses - Functions
CsS0-| Cs1i- DA2 | DA1 DAO Read (DIOR-) Write (DIOW-)
N N X X X Released Not used
Control block registers
N A N X X Released Not used
N A A N X Released Not used
N A A A N Alternate Status Device Control
N A A A A Obsolete(see note) Not used
Command block registers
A N N N N Data Data
A N N N A Error Features
A N N A N Sector Count Sector Count
A N N A A LBA Low LBA Low
A N A N N LBA Mid LBA Mid
A N A N A LBA High LBA High
A N A A N Device Device
A N A A A Status Command
A A X X X Released Not used
Key:
A = signal asserted N = signal negated X = don't care
NOTE — This register is obsolete. It is recommended that a device not respond to a read of this
address.

22
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Registry rozhrani ATA (2)

* Command — ptikazovy registr — zapis povelu pro zatizeni.

* Sector Count — pocet pienaSenych sektort.

 LBA Low, Mid, High — LBA adresa dat.

* Device — vyber zatizeni (€. 0/1), ¢islo hlavy pfi adresovani CHS.

* Status — stavovy registr.

* Alternate status — stavovy registr.

» Features — pro zapis riznych parametrii (volba Ultra DMA,
fizeni uspornych rezimd, ...).

* Error — indikace typu chyby.

23
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Registr Device

 LBA —indikace LBA rezimu adresovani.
« DRV - Cislo zatizeni (0/1).
« Head — Cislo hlavy pfi adresovani CHS.

Bit 7 6 5 4 3 2 1 0

Name| 1 LBA 1 DRV HEAD

24




Rozhrani ATA a ATAPI

Adresovani dat (1)

« Rezim CHS (Cylinder, Head, Sector)
— Nepouziva se u novych zafizeni.
* Rezim LBA (Linear Block Adress)
— Priabézné se Cisluji vSechny sektory na disku (tj. adresa je
jednorozmérna).
— Zapisuje se do stejnych registrii jako adresa CHS.
— Délka adresy je 28 bitli = lze adresovat 227 sektord, tj. 128 GB

dat.
Drive/Head  Cylinder High Cylinder Low  Sector number

3 0 7 0 7 0 7 0

N | | ,\ ]
| | |
27 24 23 16 15 8 7 0

LBA adresa o5
Rozhrani ATA a ATAPI
Adresovani dat (2)
» Pro vétsi kapacity disku se pouziva rozsitené (Extended)
adresovani.

— Do kazdého registru pro adresu se zapisuje 2% , nejprve vyssi Cast

adresy, potom niZz§i Cast adresy.

— Délka adresy je 48 bitl (Drive/Head se nepouziva) = lze

adresovat 2% sektort, tj. 134 217 728 GB dat.

— Podobné je rozsiten registr pro délku ptenosu (Sector Count).
Register “most recently written” “previous content”
Features Reserved Reserved

Sector Count Sector count (7:0) Sector count (15:8)
LBA Low LBA (7:0) LBA (31:24)
LBA Mid LBA (15:8) LBA (39:32)
LBA High LBA (23:16) LBA (47:40)

Device register Bits 7 and 5 are obsolete, the LBA bit shall be set to one, the Reserved
DEV bit shall indicate the selected device, bits (3:0) are reserved

26
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Stavovy registr

 BSY - indikace pfipravenosti fadice.

 DRQ — indikace ptipravenosti dat.

Bit

Name | BSY |DRDY| DWF | DSC | DRQ |CORR| IDX | ERR
’
PZ Rozhrani ATA a ATAPI
Neékteré prik ATA
protocol Command Davices not Davices Command protecol Command Devices not Devices Command
implementing | implementing code implementing | implemonting code
the PACKET | the PACKET the PACKET | the PACKET
Command Command Command Command
feature set foature sal feature sot feature sot
ND | CFA ERASE SECTORS F PO___| SECURITY ERASE UNIT 0 ) Fan
ND REQUEST EXTENDED ERROR i) ND_ | SECURITY FREEZE LOCK 7] i) F5h
Bl CFA TRANSLATE SECTOR i) PO | SECURITY SET PASSWORD [5] ) Fih
PO | CFAWRITE MULTIPLE WITHOUT ERASE 5] PO | SECURITY UNLOCK 1] 1] F2h
FO__ | CFA WRITE SECTURS WITHOUT ERASE 5] PIOMO_| SERVICE 0 0 AZh
WD | CHECK MEDIA CARD TYPE i) ND__| SET FEATURES W M EFh
i [=] CHECK POWER MODE M ND SET MAX ADDRESS [5] 2] F2h
ND CONFIGURE STREAM L] L ND SET MAX ADDRESS EXT O 3Th
MD | DEVICE CONFIGURATION FREEZE 5] 5] ND T SETMULTIPLE MODE o
LOG ND | SLEEP E6h
2] DEVICE CONFIGURATION IDENTIEY i) 5] h T E
NG DEVICE CONFIGURATION RESTORE o o o ND— | SHART ENABLE DISABLE AUTOSAVE 5 iy
L ] 5L T i] [ 1 -l FTTh -
- D | SMART ENABLE OPERATIONS 5] BOh
;'F; gf‘ e R L] L oon D | SMART EXECUTE OFF_LINE MMEDIATE 5 BOh
T TWHLGAD MICROCODE 5] ] =h i
GO | EXECUTE DEVICE DIAGNGETIC [ W B 1_|'SMART READ DATA g Eh
D | FLUSH GACH M 5 ETh PI__| SMART READ LOG 0 Boh
MO | FLUSH CAGHE EXT 5] N EAR ND___| SMART RETURN STATUS 0 BOh
NO__| GET MEDIA STATUS ) 5] DAl PO | SMART WRITE LOG BOh
& DENTIFY DEVICE W M ECh ND STANDBY ¢ E2h
Pl | IDENTIFY PACKET DEVICE N M A1h ND STANDBY IMMEDIATE \ N Edh
ND OLE W 5] Eih PO E 0 Eah
D DLE IMMEDIATE ] 1] ETh DM L CAh
ND__| MEDIAEJECT 5] ED [ D™ 5] 35h
HE TECIA LOCK ] N SE DM 0 30h
[iT5] MEDIA UNLDCK, 5] N OF DMO 0 N CCh
ND NOP [+] ] 00h DMO [¥] N 36h
2 FACKET H L DMQ 0 N 3EN
B AEAL BUFFER G Edn PO 0 5 3F
i) W CEn PG| Wi W Csh
] i) 25h PO ] 5] E
DO [5] ] CTh PO I EFUAEXT 0 CEh
DMO 4] 26h PO WR EC 5] 30h
= 5] [5) 2Fh FO Wi ECTORGIERT 0 34h
': :; N :—“ h DN WR TREAM DA EXT 0 3Ah
4 250 PO | WR TREAM EXT 0 3Bh
MND [v] ] F&h —
NO 5] 2 Protokol: Implementace pfikazu:
— - ~ PO — PIO mode Out M — Povinna
DM 0 2Ah Pl —PIO mode In
5 - e _ -
“é} tn :b: DM — DMA Mode O - Nepovinné
ND [e] ] 42h ND - Non-Data Command (neni pfenos dat) N - Zakazany 28
PO RITY DISABLE PA! X =] [s] Fh
D URITY ERASE PREPARE 0 [5) Fan P - Packet
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Prikaz Identify Device

« Zartizeni (disk) vraci 512 byth (256 slov) se specifikaci zatizeni.
— Vyrobce.
— Kapacita.
— Verze firmware.
— Pouzitelné reZimy prenosu.
— Doporucené ¢asovani pienosu.

— Nastavitelné parametry (Features) zatizeni.

29
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Priklad kompletniho povelu — Read Sectors

« Pfed zdpisem povelu se musi zapsat parametry do
ostatnich registru.

Register 7 | e | 5 | 4 [ 3 | 2 | 1 | o
Features na
Sector Count Sector count

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)

Device obs | LBA | obs | DEV | LBA (27:24)
Command 20h

30
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Postup prenosu (Read Sectors) (1)

Step |Event Process BSY DRQ INTRQ
1 —_ Setup BSY=0 — —_
2 — Issue command BSY=0 — —
3 — |- BSY=1 — —
4 — BSY=0 DRQ=1 Assert
5 | Transfer |Read status BSY=0 DRQ=1 Negate
6 Jff{;tk Transfer data BSY=0 DRQ=1 —
7 — BSY=1 — —

31
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Postup prenosu (Read Sectors) (2)

iciali Sekt
En1c1’allzace Synchronizace pomoci IORDY exiony
&teni %\
| | | ]

PreruSeni

Inicializace ) ] Sektory
zapisu Synchronizace pomoci IORDY %\
| | | | |

PierusSeni

32
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Postup pienosu (Read DMA)

Step |Process BSY DRQ INTRQ
1 Initialize DMA — — —
2 Setup BSY=0 — —
3 Issue command BSY=0 — —
4 — BSY=0 — —
5 DMA transfer BSY=1 DRQ=x —
6 — BSY=0 — Assert
7 Reset DMA BSY=0 — Assert
8 Read status BSY=0 — Negate

33
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Ptiklad kompletniho povelu — Read Sectors Extended

Register 7 | [ 5 | 4 | 3 | [ 1
Features Current Reserved
Previou Reserved
s
Sector Count | Current Sector count (7:0)
Previou Sector count (15:8)
s
LBA Low Current LBA (7:0)
Previou LBA (31:24)
s
LBA Mid Current LBA (15:8)
Previou LBA (39:32)
s
LBA High Current LBA (23:16)
Previou LBA (47:40)
S
Device obs | LBA | obs | DEV | Reserved
Command 24h

34
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Prenos Ultra DMA (1)
 Pf1 pfenosu pocita zatizeni 1 host CRC polynom.
* Na konci prenosu vysila host CRC do zatizeni.

* Neni-li shoda obou CRC, nastavi zafizeni ptiznak

chyby.
DMARQ ————
DMACK /4
STOP /
HDMARDY /
DSTROBE ).4 \
D0-D15 S >
CRC
35
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Prenos Ultra DMA (2)
DMACK {

DSTROBE \_/ \_/ \_J/ \

D0-D15 <X X X X X X o<IDO—
Data z disku CRC

Ultra DMA c¢teni

DMACK /
HSTROBE \—/ —V/ ——/ \

D0-D 15 XXX OO OO —
Data z pocitace CRC

Ultra DMA zapis

36
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Rozhrani ATAPI

 ATAPI = ATA Packet Interface.
» Urceno pro piipojeni CD jednotek nebo mg.
paskovych jednotek.

» PouZiva ptikazovy blok odvozeny od rozhrani
SCSI.

— Host zapiSe do zatizeni ptikaz Packet Command.

— Potom zapisuje do datového registru piikazovy paket.

37
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Registry ATAPI

» Pred zapisem Packet Command se musi nastavit nékteré registry
rozhrani ATA.

» Jejich vyznam je jiny neZ u ostatnich povelit ATA.

Addresses Functions
CS0- CS1- DA2 | DA1 | DAO Read (DIOR-) Write (DIOW-)
N N X X X Released Not used
Control block registers
N A N X X Released Not used
N A A N X Released Not used
N A A A N Alternate Status Device Control
N A A A A Obsolete(see note) Not used
Command block registers
A N N N N Data Data
A N N N A Error Features
A N N A N Interrupt reason
A N N A A
A N A N N Byte Count low Byte Count low
A N A N A Byte Count high Byte Count high
A N A A N Device select Device select
A N A A A Status Command
A A X X X Released Not used
Key:
A = signal asserted N = signal negated x =don't care
NOTE - This register is absolete. A device should not respond to a read of this address. 38
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Prikaz Packet Command

* Command — A0 je prikaz ,,Packet Command*

« Byte Count — pocet byt prenesenych souvisle pi1 nasledujicim

pfenosu dat

Register 7 6 5 4 3 2 1 0
Features na na na na na DMADIR | OVL DMA
Sector Count Tag na
LBA Low na
Byte Count Low Byte Count limit (7:0)
Byte Count High Byte Count limit (15:8)
Device obs | na | obs | DEV | na | na na na
Command AOh
39
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Paketove prikazy pro CD
Command Description Opcode Type
INQUIRY 12h M
LOAD/UNLOAD CD AGh OF*
e Format p aketového MECHANISM STATUS BDh M
» . MODE SELECT (10) 55h M
prlkazu je odvozen od NODE SENSE (10) 5Ah M
PAUSE/RESUME 4Bh o*
SCSI PLAY AUDIO (10) 45h O*
. 9 PLAY AUDIO MSF 47h O*
® ObSﬁhll]e kéd prikazu a PLAY CD BCh o
PREVENT/ALLOW MEDIUM REMOVAL IEh M
parametry — celkem 12 READ (10) 2% M
R READ (12) ASh M
bytu READ CD-ROM CAPACITY 25h M
READ CD BEh M
READ CD MSE BOh M
READ HEADER 44h M
READ SUB-CHANNEL 42h M
READ TOC 43h M
REQUEST SENSE 03h M
SCAN BAh 0
SEEK 2Bh M
SET CD SPEED BBh 0
STOP PLAY / SCAN 4Eh M
START STOP UNIT IBh M
TEST UNIT READY 00h M
Reserved for future use BFh




PZ Rozhrani ATA a ATAPI

Paketovy prikaz Play Audio MSF

« Kod ptrikazu: 0x47.
e Parametr: startovaci a koncova MSF adresa.

BE;the 7 6 5 4 3 2 1 0

0 Operation Code (47h)

1 Reserved

2 Reserved

3 Starting M Field

4 Starting S Field

5 Starting F Field

6 Ending M Field

7 Ending S Field

8 Ending F Field

9 Reserved

10 Reserved

11 Reserved

PZ Rozhrani ATA a ATAPI

Paketovy piikaz Read CD

* Parametry umozZiuji volit typ ¢tenych dat:
— Ocekavany typ sektoru (CD-DA, Mode 1, ... )(ostatni pieskoci).
— Hlavicky (zadné/zvolené/vSechny).

— EDC/ECC (ano/ne).
— Subkanaly.
— Error Flags — pfipojena bitova mapa ¢tenych bytt, 1 indikuje chybu pfi ¢teni daného bytu.
Bit
5 . 1 4
Byte 7 6 : 4 3 2 1 0
0 Operation Code (BEh)
1 Reserved Expected Sector Type Reserved
2 MSB Starting Logical Block Address
3
4
5 LSB
6 MSB Transfer Length in Blocks
3 LSB
Flag Bits
9 Synch Header(s) Code User Data EDC & Error Flag(s) Reserved
Field ECC
10 Reserved Sub-Channel Data Selection Bits
11 Reserved
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Prechod ATA — Serial ATA

» De¢lka a typ propojovacich
vodicli mezi sbérnici pocitace a
diskem ATA nevyhovuje pro
velké rychlosti pfenosu.

Registry Fadite
Registry Fadice Stinové registry
Fyzicka I:J| / Fyzicka _'/
vrstva l——Ll vrstva I:
2 lq \ — & ) \‘ —
— )
—
Rozhrani ATA/ATAPI
Host Bus Adapter Rozhrani SATA
ATA SATA
43
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; -
Rozhrani Serial ATA (SATA)
 Z hlediska aplikacniho SW transparentni. &Tj\

— Aplikace pouziva registry stejné jako u ATA.

Stinové registry

Sériové \
propojeni Disk

—P SATA

¢.0
Aplikaéni . <
rozhrani <@ Registry| Adapteér
ATA ATA SATA <
Disk
SATA
¢ 1

44
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Vrstvy rozhrani SATA

)
K Y . /4 v /4 A I A
» PouzZit nékolikauroviiovy protokol. A.
Standardni Al
Host =P 5 Ovladani 4P Disk
rozhrani ATA zafizeni
Povely v registrech t t Povely v registrech
Transportni Transportni
vrstva vrstva
Ramce 1 I Ramce
Linkova Linkova
vrstva vrstva
Kod 8-10 Kod 8-10
Fyzické
propojeni
Fyzicka < > Fyzicka
vrstva vrstva
45
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Fyzicka vrstva SATA

» Kazda diskova jednotka propojena dvojici jednosmérnych signali. A ] A

* Pouziva se diferencialni signal.

» Ptfenosova frekvence 1.5 resp. 3 GHz = pienosova rychlost 150 resp.

300 MB/sec.
Host Zarizeni
HT + » DR+
HT - » DR -
HR +«¢ DT+
HR - < DT
Napajeni
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Linkova a transportni vrstva

* Linkova vrstva
— Koédovani dat 8 + 1 — 10 (8 bitti info + 1 bit fizeni).
— Ridici bit rozliduje data / fizeni.
— Kromé ,,normalnich* dat definovany i specialni znaky (primitives),
napi. SOF, EOF, SYNC, HOLD, ... .
— Koédovani metodou Widmer — Franaszek.

e Transportni vrstva

— Data ptfenéasSena v rdmcich.
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Ramce SATA
» Datové pole rdmcii (FIS — Frame Information Structure) je &'i'::\

definovano pro 3 zakladni typy ramcii:
— Registrovy typ — ptenos z/do stinovych registri.
— Setup — nastaveni riznych parametru.
— Datovy typ — pienos dat.

Ramec 1 Ramec 2

SOF FIS CRC |EOF

Primitivy
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Priklad FIS

,,Register - Host to Device FIS*

— Pfenasi obsah do stinovych registrl v zafizeni (disku).

0 Features Command C|R|R| Reserved (0) FIS Type (27h)
| | | LI ST 0
1 Dev / Head Cyl High Cyl Low Sector Number
| [ 1] | o ) A e | | |

o Features (exp) Cyl High (exp) ~ Cyl Low (exp) Sector Num (exp)
[T [ 111 - !
3 Control Reserved (0) _Sector Count (exp) Sector Count
| [} A T | |
4 Reserved Reserved (0) Reserved (0) Reserved (0)
| S [ | | |

,,Data FIS*
— Prenos max. 2048 DWORD.

Reserved (0)
|

Reserved (0)
|

R|R|R| Reserved (0)

FIS Type (46h)
| [ [

||

N Dwords of data
{minimum of one Dword - maximum of 2048 Dwords)
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* Dale definovano 16 specidlnich registrt SATA (adresa je mapovéana PCI

Registry SATA (1)

* Pro préci se zatizenim se pouzivaji standardni registry ATA.

kontrolérem).
— Vyznam registri SATA je definovan jen uregistru €. 0, 1, 2 (SATAT)a 3, 4
(SATA II).
ATA Command Block and Control Block registers
A2 | A1 [ AO Read Write
0 0 0 | Data | Data
0 0 1 | Error | Features
0 1 0 Sector Count Sector Count
cso [15:8] [7:0] [15:8] [7:0]
0 1 1 Sector Number Sector Number
[31:24] [7:0] [31:24] [7:0]
1 0 0 Cylinder Low Cylinder Low
[39:32] [15:8] [39:32] [15:8]
1 0 1 Cylinder High Cylinder High
[47:40] [23:186] [47:40] [23:16]
1 1 0 Device/Head Device/Head
il 1 1 Stalus Command
CS81 il 0 Alternate Status Device Control
Serial ATA Status and Control registers
SATA register 0 SATA Status/Control
SATA register 1 SATA Status/Control
SATA Status/Control
SATA register 14 SATA Status/Control
SATA register 15 SATA Status/Control
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Registry SATA (2)

* Vyznam registri SATA:
— Rizeni rozhrani SATA:

" SStatus, SCR[0] SStatus register
* SError, SCR[1] SError register
« SControl SCR[2] SControl register

. ’ SCR[3] SActive register

— NCQ (jen SATA II): SCR[4] SNotification register
« SActive SCRI5] Reserved
* SNotification. SCéﬁ 5] Res.éi'ved
51
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SATA II

» Specifikace SATA II obsahuje n¢kolik rozsifeni
proti SATA 1.0a:
— Pouziti NCQ (Native Command Queuing).
— Podpora SES (SCSI Enclosure Services).
— Rozvétveni portl (Port Multiplier).
— Kompatibilita rozhrani se SAS (Serial Attached SCSI).
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SATA 1T - NCQ

NCQ (Native Command Queuing) — definovano u SATA 1I.

— Host (pocita¢) mize zadavat povely (max. 32) bez ¢ekani na dokonceni

piedchoziho.

— Disk vyfizuje povely v optimalnim potradi.

Without NCQ

With NCQ
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\ N4
Pouziti NCQ (1)
* Host zapisuje do fadice povely, oznacené ¢islem Tag (5 biti).
« Radi¢ indikuje dokon&eni povelu piislusnym bitem v registru SActive.
— Nastaveni bitil v SActive mlzZe indikovat ukonceni n¢kolika operaci soucasné.
* V registru SNotification mtiZze byt nastavena zadost o obsluhu (obvykle

generuje pieruseni).

Register 7 | 6 | 5 4 | 3 | 2 1 |
Features Sector Count 7:0

Features (exp) Sector Count 15:8

Sector Count TAG | Reserved
Sector Count (exp) Reserved

Sector Number LBA 0:7

Sector Number (exp) LBA 31:24

Cylinder Low LBA 15:8

Cylinder Low (exp) LBA 39:32

Cylinder High LBA 23:16

Cylinder High (exp) LBA 47:40

Device/Head FUA 1 | Res 0 | Reserved
Command 60h

Ptikaz ,,Read FPDMA Queued*
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Pouziti NCQ (2)

» Disk mlze podle potieby rozlozit dlouhy ptenos na nékolik menSich.

Pozadavky |I|

Data e w  1a
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\ N4
Pouziti NCQ (3)
» Disk muze podle potieby rozlozit dlouhy prenos na nékolik mensich.

* Pomoci DMA Setup FIS indikuje do Host pozici ptenaSenych dat v bufferu
(pro nastaveni DMA).

0 Reserved (0) | Reserved (0) A |l |D| Reserved (0) FIS Type (41h)
| | | | | | | | | |

; . . . . o) . _ TAG
L || L1 LIl 6
0
2
| | | [ |

Reserved (0)
® [N REEN L] ] | || [

DMA Buffer Offset
| | | | | | | | | | |
| | | | | | | | | | | | |
DMA Transfer Count

Reserved (0)
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* Third Party DMA: DMA ftadic€ je samostatny prvek na sbérnici.

» First Party DMA: DMA ftadic je soucasti adaptéru SATA (nebo
jiného periferniho fadice).

Adaptér SATA

Adaptér SATA

Sbérnice
Sbérnice

Third Party DMA First Party DMA
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Pro inicializaci FPDMA tadice se vytvaii Physical Region Descriptor (PRD).
— PRD obsahuje adresu bufferu v paméti, délku pfenosu atd.
— Pro kazdy ptikaz se vytvoti zvlastni PRD.

» Odkazy na PRD jsou v tabulce vektor.

— Jako index do tabulky vektori slouzi Tag dané¢ho pfenosu.

Adaptér SATA
FPDMA

vector table

Buffer

Tag
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SATA 11 — Port Multiplier (1)

* Lze rozdélit jeden port SATA z HBA na max. 15 portli pro zatizeni.
« Port 15 (0xF) je Control Port.
» Port Multiplier musi byt podporovan v HBA.

—‘ Port 0 [ «—» SATA
—‘ Port 1 «—» SATA
m
SATA o Port 3 «—» SATA
Host Bus g
Adapter ¢ ’ =
o
-,
Control
Port
Port Multiplier
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SATA 11 — Port Multiplier (2)

« K vybéru portu se pouzivaji 4 bity ve FIS (v SATA 1.0a jsou
-RESERVED®).
— Aplikaéni SW zapisuje poZzadované Cislo portu do 4 biti PMP v registru
SControlRegister (SCR2).

* Pro komunikaci s Multiplierem jsou definovany ptikazy Read Port Multiplier

a Write Port Multiplier.
— Zapisuji se do registrit ATA pro port OxF.

o Error Status |F{l | {H[ Reserved (0) FIS Type (34h)
| | | | I I | |
., o 1 Dev/ Head Cyl High I Cyl Low | Sector Number
Adresovani portl || - - - -
2 Reserved (0) Cyl High (exp) I Cyl Low (exp) I Sector Num (exp) (0)
ve FIS | | || : i . : ||
3 Reserved (0) Reserved (0) | Sector Count (exp) Sector Count
|| [T | ek ]
4 Reserved (0) Reserved (0) [ Reserved (0) Reserved (0)
|| | JE=y | | | |
Ad ani (
resovant pOftU |5CR2| Reserved |P1\|.|P| SPM I IPM ‘ ISPDI ‘ DETl |

v SCR2
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Reference

¢ http://www.t13.org/#Project drafts
¢ http://www.serialata.org/index.asp
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