)(A

Ap
Se

(3
T
9

1) International Publication Nurber: WO 98/ 49677 (43) I nterngtjonal

Publ i catiqn Date:'5 Novenber 1998 (05.11.98) (21) Internatf® u.-a glf;@fb% &
plicatiypn ﬁ;i.e PCT/ U897/ 17655 ’%;imt’%f"&%%ﬂf?%! Filing @&
ptenber® 1 30. 09. 97) oyal B 17930 Ap 1997
00 0 ii |gi Oé?” ii ]?\rl \ln 7;; i ﬁ éggen, .JCGt t‘s \In %;\-{i-g fad,
sty WO"G‘LB)“‘ Qapcationent or s |LI U, (IZ}"llntqmamgal PicaiorNmibEF: b | e Mﬁ]é’

K
Ck

Adfa, OK 74824 (U9).

| ah@raB@/isy, OK 73112 (US). PUNCME$
| ahoma City} OK 73162 (US). HA SHI

4 Tole’

7331

iPubHBtio %%l al ? L%Bre f93.84(55 .11.98)

(74) Agents:

ME|G3D figynationg| Anplicpting Number: pgr kPCMJé?YU@SS

(VS b

of @Y By

di

drj ve (100)

an
ve
de
33
ga
ve
po
id
in
Sl

Fr

&
ot ;NE%"EERS (57) Abstract
ration §ﬂnd mechani cal shock respons
& i me sl ntro
. 3 460 %o ?Ef %% bs
cl 082§§Eserv0 5 hhyoiddt S5
I ncl udes a ref erence gener

e e

RUsRg Posi t1on and
D CI%34t 339@) %238 340, 430, 432§?a p
v ‘1“he 0 ?(F%ﬂz%g ﬁmaﬁ @L’E
omtiﬁ’ S VALY ot N ate (P
Si t i OHARPSHNES RanddOR; RRE#PBRP@SRESr
entlfy48&(§$)es party to the PCT on th

Rl errptey it dad

il
ance Izilbuummourg SN Senegal AU Aus

g:[te POSQO-@eMbu%#%OI})@&

foryp

RTHY, Randal |, BI\/t:Carthy Free &

j?i’é%‘i%%""cﬁ“t‘? DineB 81105 5¢-Us) et al |

SCRETE SLI DI NG MODE CONTROL WI'TH

Bppaeat us and met hod for inproving
of &tk iytetrptighal graftrensi®s hr ough t he use

M th variable paranmeters are

psi tioning a_head (118) of_a disc

ht or (314, 414) generating position

B06, 406) genera and
C2ze 2 azo NREN AT

s therefrom Gain cipggitry (330,

I es variable position and velocity

prs, respectively, the position and -

at |east the magnitudes-of the

NFORVATI ON ONLY Codes used to -
front pages of E.M ““ﬁmmmﬂwl i shi ng

PET. AL Al bani a esot ho

tthuania SI C Sl oval ci+aefl* Austria FR

ralia GA Gabon LV Latvia SZ

a)

-

e

1

Swazi l and AZ Azerbaijan GB United Kingglom MC Monaco TD Chad BA Bosni a and
Hefr zegovi na GE Georgi a MD Republic of Ml dova TO Togo BB Barbados GH Ghana
M3 Madagascar TJ -Taji ki stan BE Bel gi um GN Gui nea MK The forner Yugoslav TM
Tur knmeni stan BF Bur ki na Faso O? Greece Republ i c of Macedonia TR Turkey BG
Bul-gar+a—Hd+on M—iver 0~ 1TOD Bi—Bern W
Voh@8 Titls: ORECE FaﬁrHéNgﬁ Lgmgzl?IFCRETE R O o OO i v ARTABLE 7
314
316 Xref (-
_ -
330 342
CE% x:: | * 350 352 (‘ 300 3“\
[ K] PES
322 . __E(’jl_e)gd' HDA
t1 (Xorr
336t 302
m++ ‘
) M ' (-sos 55 \
\Verr .
C | Ko | ooy (T
328 _— 308
32
° | Lo
(57) Abstract

reference generator (314, 414) generating position and velocity refere

Apparatus and method for improving vibration and mechanical shock response of a control system through the use of discrete~time
sliding mode control with variable parameters are disclosed. A servo circuit (150) for positioning a head (118) of a disc drive (100) includes a

nces, an observer (306, 406) generating position and velocity estimates, .

and error circuitry (322, 326, 422, 426) for determmmg position and velocity errors therefrom. Gain circuitry (330, 332, 334, 336, 338,
340, 430, 432) applies variable position and velocity gains to the position and velocity errors, respectively, the position and velocity gains
varying with respect to at least the magnitudes of the position errors.




IL Israel MR Mauritania UG Uganda BY Belarus IS Icel and MV Mal awi US Uni t et

States of America CA Canada IT Italy MX Mexico UZ Uzbeki stan CF Centra
African Republic JP Japan NE Niger VN Viet Nam CG Congo KE Kenya NL;
Net her | ands YU Yugosl avia CH Switzerland KG Kyrgyzstan NO Norway ZW

Zi nbabwe Ci
Camer oon
Por t ugal

Denmark LK Sri

Lanka SE Sweden

DE Ger many LI

C8te d' Ivoire KP Denocratic People's NZ New Zeal and
Republic of Korea PL Pol and
CU Cuba KZ | Cazakstan RO Ronani a
Luci a RU Russi an Federation

cM

CN Chi na KR Republic of Korea FT
CZ Czech Republic LC Saint
Li echtenstein SD Sudan

DK

EE Estonia LR Liberia SG Si ngapore

AL Albania ES
AM Armenia FI
AT Austria FR
AU Australia GA
AZ Azerbaijan GB
BA Bosnia and Herzegovina GE
BB Barbados GH
BE Belgium GN
BF Burkina Faso GR
BG Bulgaria HU
BJ Benin IE
BR Brazil IL
BY Belarus IS
CA Canada IT
CF Central African Republic JP
CG Congo KE
CH Switzerland KG
CI Céte d'Ivoire KP
CcM Cameroon

CN China KR
CuU Cuba KZ
CZ Czech Republic LC
DE Germany LI
DK Denmark LK
EE Estonia LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe

l
RS

"y



