
United States Patent [19J 

Kim et al. 

[54] OPTICAL PICK-UP APPARATUS CAPABLE 
OF READING DATA IRRESPECTIVE OF 
DISC TYPE 

[75] Inventors: Jin-Yong Kim, Kyungki-Do; 
Dae-Young Kim; Man-Hyung Lee, 
both of Seoul; Song-Chan Park; 
In-Sang Song, both of Kyungki-Do, all 
of Rep. of Korea 

[73] Assignee: LG Electronics Inc., Seoul, Rep. of 
Korea 

[21] Appl. No.: 09/224,798 

[22] Filed: Dec. 31, 1998 

Related U.S. Application Data 

[62] Division of application No. 08/567,041, Dec. 4, 1995. 

[30] Foreign Application Priority Data 

Mar. 4, 1995 [KR] 
Mar. 6, 1995 [KR] 

Mar. 26, 1995 [KR] 
Oct. 31, 1995 [KR] 

Rep. of Korea ........................ 95-4410 
Rep. of Korea ........................ 95-4525 
Rep. of Korea ........................ 95-6238 
Rep. of Korea ...................... 95-39516 

[51] Int. Cl/ ........................................................ G11B 7/00 
[52] U.S. CI .................................. 369/54; 369/94; 369/58; 

369/112; 369/110 
[58] Field of Search ................................ 369/58, 54, 110, 

369/112, 44.11, 44.14, 94, 44.23, 44.27 

[56] References Cited 

U.S. PATENT DOCUMENTS 

5,157,555 10/1992 Reno . 

r-------------
8~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

111111111111111111111111111111111111111111111111111111111111111111111111111 
US006034935A 

[11] Patent Number: 

[45] Date of Patent: 

6,034,935 
Mar. 7,2000 

5,235,581 
5,281,797 

8/1993 Miyagawa ............................ 369/44.23 
1/1994 Tatsuno eta!. . 

FOREIGN PATENT DOCUMENTS 

0329234 8/1989 European Pat. Off .. 
0414380 2/1991 European Pat. Off .. 
0470807 2/1992 European Pat. Off .. 
0537904 4/1993 European Pat. Off .. 
0610055 8/1994 European Pat. Off .. 

62-003441 1/1987 Japan. 
5-120720 5/1993 Japan. 
6-020298 1/1994 Japan. 
8-138262 5/1996 Japan. 

Primary Examiner-Thang V. Tran 

[57] ABSTRACT 

An improved optical pick-up apparatus capable of reading 
data irrespective of disc type capable of reading various 
kinds of discs having different thicknesses and writing 
densities using only one pick-up apparatus, which includes 
a light source; a beam splitter for passing through or splitting 
a beam from the light source; an objective lens for condens­
ing the beam onto corresponding disc among discs having 
different thicknesses and different densities; a numerical 
aperture control unit for controlling an effective numerical 
aperture of the objective lens so as to execute a focussing 
operation with respect to a certain disc; and a photo-detector 
for receiving the beam reflected by the disc and transmitted 
from the beam splitter. 

16 Claims, 30 Drawing Sheets 
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