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Track Density, tracks/in

Areal Density, mbits/in2

Cesta k dosazeni velké kapacity

Track, Areal, Linear Density Perspective
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Cesta k dosazeni velké kapacity
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Cesta k dosazeni velké kapacity a rychlosti

VysSi hustota stop

vystavovaci mechanismus,
— vedeni hlav.

VysSsi podélna hustota zaznamu
konstrukce R/W hlav,

vzdalenost hlav od média,

material magnetického média,
ucinné kody,

Cteci kanal PRML.
ZKraceni pristupové doby

— vysS§i rychlost otaceni disku,

rychly vystavovaci mechanismus

— vyrovnavaci paméti.
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Vystavovaci mechanismus

Siitka stopy ~ 0.3 pum

* Zpé&tnovazebni fizeni

* Aktuator typu civka — permanentni magnet

*  Odmeétovani polohy hlavy pfimo na povrchu disku

Actuator
Actuator Coil

Actuator Axis

Head Arms
Ribbon Cable

Sliders (and Heads)
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Aktuator

Permanentni magnet

Civka
aktuatoru

Magnet Assembly Vaice Coil Actuator Axis
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Programove fizeni vystavovani hlav

* FD a starsi konstrukce HD
— Aktuator nastavuje hlavu do pfedem urcenych pozic.
— Poloha hlavy se neovétuje.

Predpoklidana
poloha hlavy
Potad . Ak¢éni den
ozadovana v, i (krokovy motor)
poloha hlavy Ridici

e —— obvody V Hlava
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Zpétnovazebni fizeni vystavovani hlav

*  Nov¢jsi HD (> cca 200 MB)
— Aktuator umoziuje spojité nastavovani polohy hlavy.

— Zpétna vazba je uzaviena pres povrch disku — odstrafiuje chyby vystaveni
zpusobené zménou teploty, deformaci raminka hlav a disku, ... .

Skuteéna
poloha hlavy

Cteci
obvody

Pozadovana idicd 5 £
oloha hlav ici P
b y— obvody =4 EQ
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Odmeérovani polohy hlavy 1

+ Starsi konstrukce — dedicated servo
* Nov¢jsi konstrukce — embedded servo

Dedicated Versus Embedded Servo I Data

— B Servo
/.( : j— Servo ((;M . User Data
\\—/.: Information \\—’?ltL ‘-ﬁ;‘;‘:.‘:““io“
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Odmeérovani polohy hlavy 2

3
I I I Osa stopy
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Odmeérovani polohy hlavy 3
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Z4pis servo stop

e
Stacking blank disks Media-STW Separating Mounting
on an air-bearing recorded disks recorded disk
spindle motor from the motor into a drive
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Mikroaktuator

Digital Signal Processor Hard disk drive

: i

i i

i Microactuator

H Microactuator My Displ i
Referen Dﬁ: Positiol Controller Microactuator
Fosition £ +i Position

VCM |
Cantraller "I veM VCM
Displacement
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Miliaktuator

» Na piezoelektrickém principu
* Jednodussi konstrukce nez mikroaktuator
» Horsi frekvencni charakteristika
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Plovouci hlavy

* Vyska plavani hlav ~ 20 nm.
* Na povrchu disku mazaci a ochrannd vrstva.

* Pfi zastaveni disku se hlavy odsunou na podpéry.

|

l 0.025 um
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Vyvoj tvaru plovouci hlavy

2003

9 ini = @20 % Femto
S B Tnet-1eeT Tic/Alumina Slider
Machined Rails Etched Pattern
Wire Wound Coils GMR Head

Glass Bonded Core 1990 8.25x0.70x0.23 mm
LxWxH 4x3.2x0.86 mm ) -6 mg
55 mg mass 30 % Pico
TiC/Alumina Slider
1987 Etched Pattern

MR/GMR Head
1.25x1.0x.30 mm
50 % Nano 1.6 mg
TiC/Alumina Slider
Etched Pattern
Tri-Rail
MR Head
2.0x1.6x.43 mm
59mg

70 % Micro
TiC/Alumina Slider
Machined Rails

Taper Flat

Thin Film Head
g 2.8x2.24x0.6 mm
S 16.2 mg
w
2

search Center

®Hitachi Global Storage Technologies

PZ Pevné disky

Vyvoj tvaru plovouci hlavy 2
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Vyvoj tvaru plovouci hlavy 3

The anatomy of a typical negative pressure type air bearing is shown below.

Shallow Etch (Typically 0.2 to 0.3um)

Deep Etch
({typically 1 to 2 um)

Magnetic Element

“Negative” Pressure
Pocket

.

ABS Pads (in green)

IBM Almaden Research center
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Vyvoj vysky plavani hlavy

Physical spacing and disk surface evolution
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Vyvoj vysky plavani hlavy 2

Areal Magnetic Disk Flying [PTR + Lube| Slider

Hider overcoat
(Gh/in® (nm) | Thickness (nm) Value | Thickness Sl sl

Density Spacing | Overcoat | Height Nominal | Overcoat

(nm) (nm) (nm)

6.0 406 59 25.4 3.8 54 [

95 320 4.7 92 3.8 43

15 249 36 14.5 3.8 30 T
20 220 3.0 13.4 3.4 22

40 19.6 26 12.2 3.0 1.8

60 18.1 2.4 11.7 2.4 1.6

100 10.0 2.0 6.0 1.0 1.0

Hitachi Global Storage Technologies, Inc.

Gvercoat E |
Magnetic Film

Disk Substrate

Lufie

21

PZ Pevné disky

Zonalni zaznam

ZBR = Zone Bit Recording

Sektor

22
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Zonalni zaznam 2

Deskstar 40GV (20 GB na 1 disk).

Zone Tracks in Sectors Per Data Transfer Rate
Zone Track (Mbits/s)
0 624 792 372.0
1 1,424 780 366.4
2 1,680 760 357.0
3 1,616 740 347.6
4 2,752 720 338.2
5 2,880 680 3194
6 1,904 660 310.0
7 2,384 630 2959
8 3,328 600 281.8
9 4,432 540 253.6
10 4,528 480 225.5
11 2,192 440 206.7
12 1,600 420 197.3
13 1,168 400 187.9
14 1,815 370 173.8
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Rychlost vystaveni hlav
— zavisi na konstrukci vystavovaciho

mechanismu

Rychlost disku

Rychlost nalezeni sektoru
— zavisi na rychlosti otaceni disku
Rychlost pfenosu dat
— zavisi na rychlosti otaceni disku a

kodovani dat

Cteny
sektor

A- vystaveni hlav
B - nalezeni sektoru
C- prenos dat

24
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Rychlost disku 2

Rychlost vystaveni hlav
— ruzné hodnoty pro Cteni a zapis,
— na sousedni stopu cca 0,5 — 1,0 ms,
— stiedni doba cca 3 — 10 ms.
Rychlost nalezeni sektoru
— stfedni doba odpovida 2 otacky disku,
— pii 7200 ot/min ~ 4,2 ms.
Pienosova rychlost
— vyrovnavaci pamét’ obvykle ~ § MB,
— prenosova rychlost povrch disku — buffer >500 Mbitt /sec,
— Spickova prenosova rychlost buffer — pocita¢ zavisi na rozhrani disku,
— pro vétsi objemy dat zavisi na rychlosti ¢teni z povrchu disku.
NCQ (Native Command Queuing)

— Pokud je vice pozadavkil na Cteni/zapis najednou, provadi je disk v
optimalnim poradi (viz dale).

25

PZ

Pevné disky

Kodovani dat a Cteci kanal

Viz samostatna prednaska pozdéji.
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Technologie SMART

SMART (S.M.A.R.T.) = Self Monitoring And Reporting Technology

N¢které poruchy mohou byt predikovany sledovanim rtiznych
charakteristik elektromechanickych ¢asti HD:

— vySka plavani hlav,

— doba potiebna k roztoceni disku,

— stabilita otacek,

— pocet realokovanych sektort,

— pocet neuspé$nych hledani stopy,

— pocet chyb opravenych pomoci ECC,

— teplota riznych mist disku (loziska, motor, ...).

Systém SMART sleduje tyto charakteristiky a pfi podezieni na nespravnou
funkci HD posila piislusny status (ve spolupréci s OS).
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Vybrane vlastnosti nékterych HD

IBM/Hitachi IBM/Hitachi Seagate

Ultrastar Ultrastar Seagate Momentus WD Raptor
Parametr 15K73 10K300 Cheetah 15K.4 | 7200.1 (2.5%) 1500ADFD
Kapacita [GB] 73,9 300 146 100 150
Hustota zaznamu [Gbit/inch?] 31 61 (Pouziva PMR)

388 000 366 000

BPI 609 500 (vypocteno ) (vypocteno )
TPI 51200
Pocet diskii/hlav 5/10 5/10 4/8 2/4 2/4
Rychlost otaceni [1/min] 15037 10025 15000 7200 10000
Max. pienos rychlost (interni)
[Mbitii/sec] 960 1075 685 - 1142
Trvala pienos. rychlost
[MBytii/sec] 79 46,8 - 89,3 58 - 96 45,8 84 (?)
Sti. vyst. doba R/W [ms] 3,9/4,2 4,7 3,5/4,0 10,5 4,6/5,2
Vystav doba t-t R/'W [ms] 0,4/0,5 0,4 0,2/0,4 0,4
Vystav doba - cely rozsah [ms] 7,2/8,0 10 7,4/7,9 10,2

ULTRA SCSI | ULTRA SCSI | ULTRA SCSI | Ultra ATA 100
Rozhrani 320 320 320 /SATA 150 SATA 150
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Vybrane¢ vlastnosti nékterych HD Fujitsu

AL-OLE AL-9LX AL-9SE

Model MAT3300/3147/3073 MAU3147/3073/3036 MAV2073/2036

(Plus series) (MAW3300/3147/3073) (MAX3147/3073/3036) (MAY2073/2036)
Formfactor (inch) 3.5 35 25

Height (mm) 25.4 (1.0 inch) 25.4 (1.0 inch) 15 (0.59 inch)
Formatted capacity (GB) 300/147/73.5 147/73.5/36.7 73.5/36.7
Rotational speed (rpm) 10 025 15 000 10 025
Disk diameter (mm) 84 70 65
Number of platters 4/311 4/2/1 21
Number of heads 8/5/2 8/4/2 4/2
Media transfer rate (MB/s) 73.6t0 132 95.6 to 147 56.4 to 94.1
Areal density (Gbit/in?) 75.4/60.3/75.4 58.9 70.2

Bit density (kBPI) 725 640 675

Track density (KTPI) 104/83.2/104 92.1 104

Seek time (average) (ms)

4.5 (Read)/5.0 (Write)

3.3 (Read)/3.8 (Write)

4.0 (Read)/4.5 (Write)

Track-to-track (ms)

0.2 (Read)/0.4 (Write)

0.2 (Read)/0.4 (Write)

0.2 (Read)/0.4 (Write)

Acoustic Noise at idle (Bel) 3.4 3.5 2.9
Power consumption at idle (W) 9.5 (10.5 with FCAL) 11.5 (13.5 with FCAL) 4.5
MTBF (Power on hour) (h) 1200 000 1 200 000 1400 000
Interface U320/FCAL (2 Gbrs) U320/FCAL (2 Ghis)/SAS (3 Gbrs) SAS (3 Gbis)
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Dalsi zdroje informaci
l. Taratorin, A.: Characterization of Magnetic Recording Systems. Guzik
Technical Enterprices, 1996.

2. WWW.compad.com
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4. WWW.quantum.com

5. Www.seagate.com
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