
c12) United States Patent 
Lambeth 

(54) MAGNETIC MATERIAL STRUCTURES, 
DEVICES AND METHODS 

(75) Inventor: David N. Lambeth, Pittsburgh, PA 
(US) 

(73) Assignee: Lambeth Systems, Pittsburgh, PA (US) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 325 days. 

(21) Appl. No.: 10/415,757 

(22) PCT Filed: Aug. 29, 2002 

(86) PCT No.: PCT /US02/27327 

§ 371 (c)(l), 
(2), ( 4) Date: Aug. 29, 2003 

(87) PCT Pub. No.: W003/021579 

PCT Pub. Date: Mar. 13, 2003 

(65) Prior Publication Data 

US 2004/0058196 Al Mar. 25, 2004 

(51) Int. Cl. 
GllB 5166 (2006.01) 
GllB 5170 (2006.01) 

(52) U.S. Cl. ................................................... 428/831.2 
(58) Field of Classification Search ................ 428/828, 

428/831.2, 832, 815 
See application file for complete search history. 

I a1,<100> 
I +65.26° 

I 
I 

I lllll llllllll Ill lllll lllll lllll lllll lllll 111111111111111111111111111111111 
US007128988B2 

(IO) Patent No.: US 7,128,988 B2 
Oct. 31, 2006 (45) Date of Patent: 

(56) 

JP 

References Cited 

U.S. PATENT DOCUMENTS 

6,097,579 A 
6,146,776 A 
6,248,416 Bl 
6,262,869 Bl 

8/2000 Gill ......................... 360/324.2 
11/2000 Fukuzawa et al. .......... 428/692 
612001 Lambeth et al. ........... 428/65 .3 
7/2001 Lin et al. ............... 360/324.11 

FOREIGN PATENT DOCUMENTS 

408204253 A 8/1996 

OTHER PUBLICATIONS 

PCT/US98/23855 filed Nov. 9, 1998. 

Primary Examiner-Holly Rickman 
(74) Attorney, Agent, or Firm-Armstrong, Kratz, Quintas, 
Hanson & Brooks, LLP 

(57) ABSTRACT 

A thin film magnetic structure, magnetic devices, and 
method of producing the same, wherein (110) textured, 
symmetry broken body centered cubic or body centered 
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breaking mechanism is provided to promote oriented 
uniaxial magnetic properties from a series of successively 
deposited film layers, result in new oriented magnetic layer 
structures and microstructures and thus improved magnetic 
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