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(12) United States Patent
Shin

(54) ANALOG/DIGITAL DISPLAY ADAPTER AND
A COMPUTER SYSTEM HAVING THE SAME

(75) Inventor: Seung-Gi Shin, Suwon (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

( *) Notice: This patent issued on a continued pros
ecution application filed under 37 CFR
1.53(d), and is subject to the twenty year
patent term provisions of 35 U.S.C.
154(a)(2).

Subject to any disclaimer, the terra of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 09/301,609

(22) Filed: Apr. 29,1999

(65) Prior Publication Data

US 2002/0149541 Al Oct. 17, 2002

(30) Foreign Application Priority Data

Apr. 29, 1998 (KR) 98-15395
Oct. 16, 1998 (KR) 98-43766

(51) Int. CI.7 G06F13/00
(52) U.S. CI 710/2; 345/3; 345/147
(58) Field of Search 345/147,3,22,

345/186, 89, 1, 553,132, 127, 30, 211-213;
710/2

(56) References Cited

U.S. PATENT DOCUMENTS
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5,608,418 A 3/1997 McNally 568/853
5,710,570 A * 1/1998 Wada et al 345/3
5,757,338 A 5/1998 Bassetti et al 345/3.2
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OTHER PUBLICATIONS

The User Manual for the Gateway Solo 5300 notebook
computer, pp. 5 and 20.
Printout of www.ati.com/products/mobilityradeon/dis-
play.html from ATI technologoes, Inc.

(List continued on next page.)

Primary Examiner—Jeffrey Gaffin
Assistant Examiner—Harold Kim

(74) Attorney, Agent, or Firm—Robert E. Bushnell, Esq.

(57) ABSTRACT

A desktop computer system has a display adapter capable of
supporting a digital display such as LCD panels as well as
an analog display. The computer system provides analog/
digital video signals outputted from the display adapter with
a CRT monitor or a LCD monitor depending upon the
monitorcable connection slate. The computer system further
has a power saving function to be performed in the display
adapter also depending upon the monitor cable connection
state. The display adapter includes two video ports, that is,
a first video port being coupled with the CRT monitor cable,
and a second video port being coupled with the digital
monitor cable. Further included is a digital transmitter for
sending parallel digital video signals to the LCD monitor
through the second video port. A monitor cable sensing
circuit is provided to detect connection state of the digital
monitor cable. To this end, the digital monitor generates a
signal being sent to the second video port over the monitor
cable, thereby informing the video controller of the monitor
cable connection stale. If the LCD monitor cable is not

connected with the video port, the sensing circuit prevents
the display enable (DE) signal supplied by the video con
troller from being inputted to the transmitter.

14 Claims, 19 Drawing Sheets
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US 6,804,724 B2
Page 2

OTHER PUBLICATIONS

Printout of www.ati.com/support/infobase/3588.html from
ATI Technologies, Inc.
Printout of techrepublic.com.com/5100-6270_
ll-5053877.html.

Printout of www.realtimesoft.com/multimon/guide/laptop-
s.asp.

Printout of www.rdpslides.com/pptfaq/FAQ00476.htm.

Developer's note to the Power Macintosh G3 All-in-one
computer, pp. 18 and 26.
www.whatis.com or www.whatis.techtarget.com definition
for "monitor" and "display".
XP-002123075, VESA (Video Electronics Standards Asso
ciation), Plug and Display (P & Z>™) Standard, Version 1,
dated Jun. 11, 1997.

* cited by examiner
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U.S. Patent Oct. 12,2004 Sheet 1of 19 US 6,804,724 B2
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U.S. Patent Oct. 12,2004 Sheet 2of 19 US 6,804,724 B2

Fig. 2

(Prior art)
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Fig. 3

(Prior art)
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