m Parallel ATA

m Serial ATA
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Istorija SATA

History of serial ATA

Serial ATA | ATA/ATAPI-7 2002 | 150 MB/sec _
Serial ATA I ﬂTAfATAPLH? 300 MB/sec

Serial ATA IIIATAHATAPI—Q? 600 MB/sec _
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Serial ATA

B Back to serial architecture
m LVD
m Point to Point topology

Table 1. Comparison of parallel ATA and SATA

Parallel ATA Serial ATA
Bandwidth 133 MB/s 150 MB/ =

Valts =1 250 mY

Number of pins 40 7

Cable length 18 in. (45.7 cm) 37 in. (100 cm)

Slide 3 of 25 Borislav Dordevic ©2004



‘igure 5. LVD signaling
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Kodovanje 8b/10b

Figqure &, The SerDes core integrates 8k 10k c::rding and d&cuding |n|:|gi1:.
SerDes (serializer/deserializer core

; VD signaling
Transmil {TX) T¥ FIFO EE;E sakalizar t i':?ui

8-bit porallel interfoce 10-bit sorial data

Recaive (RX) RX FIFO) ghﬂc'ﬂlr desericlizer E
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Encoding

» 8b10b coding converts 8-bit bytes into 10-bit
data characters for transmission on the wire

« Reasons 8 bits

- Clock recovery — 0
- DC balance
- Special characters 255

~ Error detection

« Mapping done with two simple logic blocks
- obbb and 3b4b
~ Full table in SAS and SATA

« Invented by IBEM in 1983

« Used by Fibre Channel, Gigabit Ethernet,
1394b, and many other standards
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Novi SATA konektor

Connectors and Cables

Appearance of Serial ATA Connectors Deavice Connector Sizes and Locations

Senal

Serial ATA T~ [ — ] 15
Interface power  data

Connector

possder  claca

Seral ATA

Power
Commeciol

parallal ATA data 4 pin povear
Orazaing eourtasy of Melox
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SATA controller and disk

—COMPLIANCE POINT

Slide 8 of 25 Borislav Dordevic ©2004



Uprosceno kabliranje

|
Figure 1:

Parallel ATA Cabling Serial ATA Cabling
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Serial ATA v parallel ATA

Serijska v paralelne magistrale

LVD v SE(TTL)

Brzina (Speed)

Obrada komandi u redu (Command queuing)

Point-to-point povezivanje v master/slave

Uprosceno kabliranje (Simpler/longer cabling)

Hot-pluggability.
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SATA controller and 2 devices

Figure 8. The Senial ATA Contreller wil connec with one device on each port fo creale point-So-
point connecions.

SATA Devica

SATA Cobles <

SATA Dvaca
DA
SATA Convolar

5 |
" Pow
| ‘.l:\ '
 SATA Comeecor
ATA Connecion
The SATA confroller can vse an expander (lowcost swilch) %o “fan out” fo mulfiple forget

devices from a single port (Figure 9).
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SATA |l port multiplier

Serial ATA Il port multiplier

« Serial ATA |l port multipliers attach up to 15 devices to a host

- Stores and forwards frames from the host based on a field in the
frame header

— Fills in that field for frames from devices

— SATA device
+—— SATA device

Serial ATA —— SATA device
-"'_"pm muﬂlpller"—' SATA device
+—— SATA device

+— SATA device
+—— SATA device
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Expander and larger number of devices

Figure 0. SATA expanders allow connectivey o a larger number of devices.

CATA 'fmurun

Regardess of these useful fsatures for PCs, $ie SATA 1.0 specificafion lacks support for
some advanced jecfures reguired by some server and nefwork sloroge applications.
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A |l port selector

Serial ATA |l port selector

« Serial ATA |l port selector let a device talk to two hosts
— First host to run OOB is active; the latecomer is inactive
— Switch over

« Inactive host can take control by sending a particular sequence of
COMINIT OOBR signals

« Sideband signals also allowed

-
psj':lililtﬂr +—— SATA device
-
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Primer: brzine transfera

Ultra ATA/100

25MHz strobe

X 2 for double data rate clocking
16 for bits per edge
8 bits per byte
100 Mbytes/sec

SATA 1.5Gb/s

1500MHz embedded clock
x 1 bit per clock

X 80% for 8b10b encoding
/___8 bits per byte

= 150 Mbytes/sec
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SATA kablovi

Appearance of Serial ATA Connectors Device Connector Sizes and Locations

Senal

Serial ATA - ngl_ 25'
Interface powar data

Connector
‘ Senal ‘ 15"
[ ——— |

power  data

Senal ATA
G Power Parallel

Connector

parallel ATA data 4 pin powar

Drawing courtesy of Molex

Feature Benefit

The interface cable consists of: The use of differential signzals improves toclerance to
electrical noise,

Transmit signal
differential pair

Receive signal differential
pair
Threa ground connactions

The power cable consists of: +3.3 V power enables this connector to be used for future
low power systems, particularly in the mobile market,

+12 W

+5 WV

3.3V

Two ground connections
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ipiCan predstavnik SATA diskova

Specifications

2 TB?

Modal Mumber

STAZ000841AS

Interfaca Options

SATA BGh/s MO

Pearformance
Transfer Rate, Max Ext (MB/a)

GO0

Sustained Data Rate 00 (MB/s)

138

Cache {ME)

4

Avarage Latancy (ms)

416

Spindle Spead (RPM)

T200

Configuration/Organization
Head=/Dizks

B

Bytes per Sector

212

Reliability/Data Integrity
LoadfUnload Cyclas

S00K

Honracoverable Raad Errors par Bits Read, Max

1 per 10E14

dnnualizad Failure Rats

0.54%

Mean Time Betwaen Failures (hours)

Ta0,000

Limited Warranty iyears)

5

Power Management
Startup Currant +12 Peak(A, £10%)

2.8

Saak, Average (W)

T.3

Oparating, Average (W)

8.23

ldle, Awarags (W)

B39

| ST T |
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Primeri za razumevanje

m PRIMER ZA VEZBU BR. 1
SATA diskovi

® PRIMER ZA VEZBU BR. 2

SATA taktovi i brzine prenosa
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PRIMER BR. 1
< SATA diskovi >

m Date su karakteristike jednog realnog SATA-1 diska.

|DiamondMax® SATA 1.0

maximum Capacity 80.0 GB

average seek time 10ms

rotational speed 7,200 rpm

media speed 42MB/s

disk interface SATA 1

maximum disk buffer throughput 1.5 Gb/sec
disk buffer 4 MB

U konfiguraciji raCunara imate 2 takva diska.

Pristigla su 2 zahteva, za svaki disk po jedan

disk #1: sa adrese (cilindar 15, head 0, sektor 13), procCitati 10 sektora
disk #2: sa adrese (cilindar 940, head 2, sektor 1), procCitati 40 sektora
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PRIMER BR. 1
< SATA diskovi >

odrediti ukupno vreme trajanja oba disk pristupa bez preklapanja media i
interface faze
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< SATA diskovi >

m U slucaju SATA diskova

SATA Davice

SATA Cobles “

SATA Device
SATA Contraller

P',' L

15 pins

SATA Conneclor

SATA Conneciors

B Svaki disk radi nezavisno i to sa maksimalnom brzinom.

m 2 ili bilo koliko SATA diskova mogu obaviti N istovremenih operacija, po jednu na
svakom disk pojedinacno.
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< SATA diskovi >

Oba diska su SATA-1

| ovde se disk operacije preklapaju, obe se rade istovremeno

Ttotal=Max(Taccessl, Taccess?2)

disk #1: sa adrese (cilindar 15, head 0, sektor 13), proCitati 10 sektora
Taccessl = Tseekl + Trotatel + Tmedial + Tinterfacel

Tseekl = 1 x average seek time = 10 msec

Trotatel = Trotate_avg(7200rmp) = 4.1 msec

Tmedial = Q/Vmedia=10x0.5KB/42MB/s= 0.119 msec
Tintefacel=Q/Vinterface=10x0.5KB/150MB/s= 0.033msec

Taccessl= 14.252msec
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< SATA diskovi >

disk #2: sa adrese (cilindar 940, head 2, sektor 1), proditati 40 sektora

Taccess2 = Tseek2 + Trotate2 + Tmedia2 + Tinterface2
Tseek2 = 1 x average seek time = 10 msec

Trotate2 = Trotate_avg(7200rmp) = 4.1 msec
Tmedia2 = Q/Vmedia=40x0.5KB/24MB/s= 0.476msec
Tinteface2=Q/Vinterface=40x0.5KB/150MB/s= 0.133msec

Taccess2= 14.709msec

Ttotal= Max( 14.252, 14.709) = 14.709msec
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PRIMER BR. 2
<SATA taktovi | brzine prenosa >

SATA-1 ima osnovni takt od 1.5GHz. Odrediti maksimalni transfer rate.

ResSenje:

odredi¢éemo maksimalnu brzinu za SATA-1, postujuci osnovne Cinjenice
SATA prenosi podatke 1 bit u jednom taktu
SATA koristi Semu 8b/10b, za 8 data bitova, prenese ukupno 10

Na osnovu toga dolazimo do formule:

SATA speed=

1500MHz embedded clock
1 bit per clock
80% for 8b10b encoding
8 bits per byte
150 Mbytes/sec

Brzina transfera ovog SATA interfejsa je 150MB/s
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