©
L

United States Patent [
Kotha et al.

[11] Patent Number: 6,067,071
451 Date of Patent: May 23, 2000

[54]

[75]

METHOD AND APPARATUS FOR
EXPANDING GRAPHICS IMAGES FOR LCD
PANELS

Inventors: Sridhar Kotha, Fremont; Vlad Bril,
Campbell; Alexander J. Eglit, Half
Moon Bay; Robin Sungsoo Han,
Saratoga, all of Calif.

Assignee: Cirrus Logic, Inc., Fremont, Calif.

Appl. No.: 08/673,793
Filed: Jun. 27, 1996

Int. CL7 e G09G 3/36
US.ClL ................. . 345/132; 345/127; 345/213
Field of Search .........cccccoeeeneen. 345/3, 132, 133,

345/213, 127, 87, 348/581

References Cited
U.S. PATENT DOCUMENTS

4,725,802 2/1988 Suzuki et al. ceeoveeeereerreerrereren, 358/287
4,827,347 5/1989 Bell oo ... 358/224
4,845,482 7/1989 Howard et al. ...... .... 340/805
4,866,520 9/1989 Nomura et al. ...... .... 358/140
4,870,661 9/1989 Yamada et al. .......... e 375/122
5,140,532 8/1992 Beckwith, Ir. ct al. . . 3457133
5,179,345  1/1993 Jenkins et al. ........... ... 324/678
5,182,633  1/1993 Antonio et al. ....cocovevvveveinnenne. 358/11
5,233,331 8/1993 Comerford et al. ..... .. 340/712

5,254,982 10/1993 Feigenblatt et al. ..... ... 345/148
5,266,933 11/1993 Frank et al. ............. ... 345/141
5,270,687 12/1993 Killebrew, Jr. ... o 3457150
5,274,372 12/1993 Luthra et al. .co.coceoveencennecenen. 341/61

.. 345/213

5,287,100  2/1994 Guttag et al. ..... .
. 395/131

5294084  3/1994 MOTi €t Al ovvveeervvereererererene 358/160
5,302,985  4/1994 Kennedy et al. .......cccoeeeee 353/122
5,309,551  5/1994 Guttag et al. ....ccoovvuiiinennen. 395/131
5,327,159  7/1994 Van Aken et al. ..c.coeeeveeunene 345/153

5,341,470 8/1994 Simpson et al. ... 395/164
5,345,268  9/1994 Matsuta et al. ....c.cccvveeevrennnnn.. 348/384
5,351,087 9/1994 Christopher et al. ................... 548/441
5,400,057  3/1995 YIN cecoernimveinienceiecneine e 345/199

5,408,269  4/1995 Tsukagoshi ........ccccoviviivinnn. 348/416
5,436,636 7/1995 Nonoshita et al. ...cccceevvevernene 345/100
5481,275  1/1996 Mical et al. woovvveveeervevereroene 345/132
5,508,714 4/1996 ZENAA werrrrreersrreeeeee oo 345/3
5,508,747 41996 1E weverereeeeeereeeeeeeeereereeereereeenen 348/441
5,706,035 1/1998 Tsunoda et al. ......cccueervenennee. 345/213

Primary Examiner—Steven J. Saras

Assistant Examiner—John G. Lim

Attorney, Agent, or Firm—Robert P. Bell; Kile Mclntyre
Harbin & Lee

[57] ABSTRACT

A display controller in a computer system controls the
output of graphics display data in a computer system having
a fixed resolution flat panel display. Fixed panel displays
may have problems displaying non-native resolutions par-
ticularly at lower resolutions. The controller of the present
invention uses a Discrete Time Oscillator (DTO) based
clock divider and DCT based polyphase interpolation to
upscale graphics display data from a first resolution to the
panel resolution. DTO clock divider circuit synchronizes
scan clocks between the input resolution and the desired
output resolution. Within graphics display arca, MVA™
display at greater color depth and resolution may be accom-
modated by additional DTO divider and interpolation steps.
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