A ten pol e/ twel ve cil?b ggésgl @SZ DC nmotor for a disk drive spindle includes
a; base; a cylindrital “r r istrcture ro- tating relative to the base and a
gener- ally symetrically slotted stator structure fixed about an axis of
rotation. The ro- tor structure includes a permanent mag- net g
structure (56) defining ten perma- nently magnetized alter natgda
nart h-sout h magnpCqegnent s wmam%&mﬁwwmmmture i

e bl
ferromagnetic core (60) definin e slots (65) bet n t
bol oo o) INTERNRECHAL APELICATION KRLISHEDINGHR T BRI REATL B

e

g#vides a

one of RsWinténatiohsl Yatedf Cadfiatibn 3 pat t erns RGeS Pubthaton Nembae: Ser | eW00$7/19505
hases,| e. Ijmgqnqhg@ﬁ 1/00.
P ?,3§§ 1702, 3314 714, 11/00, GL1B | Al (43) Internationa] Publication Date: 29 May 1997 (29.05.97)
y 'y
i i Number: PCT/US96/16860 | (1) Designated States: AU, CA, CN, JP, KR, {8G] Buropean patent
{21) Internationat Application Number: ( :i'l‘. o Ch Dt DI ES, 1 PR, CBLGR. 18 TF LU,
(22) International Filing Date: 21 October 1996 (21.10.96) MC, NL, PT, SE).
(30) Priority Data: Published
08/560,726 20 November 1995 (20.11.95) US With international search report.

(71) Applicant: QUANTUM CORPORATION {US/US); 500 Me-
Carthy Boulevard, Milpltas, CA 95035 (US).

{72) Inventors: HUANG, Ben; 114 Lowell Avenue, Palo Alto, CA
94301 (US). HARTMAN, Albert; 4013 Ben Lomond Drive,
Palo Alto, CA 94306 (LIS).

(74} Agents: CHEN, John, C. et al; Quantum Corporation, 500
McCarthy Boulevard, Milpitas, CA 95035 (US).

(54) Title: D.C. BRUSHLESS MOTOR WITH MINIMIZED NET RADIAL FORCES AND LOW COGGING TORQUE

{57) Abstract

* A ten pole/twelve slot brushless DC
motor for a disk drive spindle includes
a base; a cylindrical rotor structure ro-
tating relative fo the base and a gener-
ally symmetrically slotfed stator structure
fixed about an axis of rotation. The ro-
tor structure includes a permanent mag-
net ring structure (56) defining len perma-
nently magnetized alternating north-south
magnet segments (56a-56j). The stator
structure includes a ferromagnetic core
(60) defining twelve slots (65) berween
twelve stator poles (64). Coils of insulated
wire are wound around the stator poles
in one of a pluratity of winding pattemns
and connected Into a series of phases, e.8.
three phases.
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