US006362908B1

United States Patent

(12) (10) Patent No.: US 6,362,908 B1
Kimbrough et al. 5) Date of Patent: Mar. 26, 2002
(549) MULTI-SERVICE ADAPTABLE OPTICAL 5,500,753 A 3/1996 Sutherland
NETWORK UNIT 5,504,606 A 4/1996 Frigo
5,566,239 A 10/1996 Garcia et al.
(75) Inventors: Mahlon Danny Kimbrough, Bedford; gﬂggéﬂzg 2 15 }ggg 5‘““’“ itial.
M > > amaza.
{Eﬁlﬁ;‘iyzt?jihs&‘éﬂak;’l E’?rTr)’é gl‘}';) 5608565 A 3/1997 Suzuki et al.
g¢, ’ 5640387 A 6/1997 Takahashi et al.
. . N 5,729,370 A 3/1998 Bernstein et al.
(73)  Assignee: Marconi Communications, Inc., 5781320 A * 7/1998 BYEIS coovoorvorrevrrereeennnn 359/123
Cleveland, OH (US) 5784377 A * 7/1998 Baydar et al. ... 370/463
5,831,979 A * 11/1998 Byers ............... ... 370/360
(*) Notice:  Subject to any disclaimer, the term of this 5,870,676 A * 2/1999 Durvasula et al. .......... 455/450
patent is extended or adjusted under 35 5,926,472 A * 7/1999 Byers .............. ... 3707252
US.C. 154(b) byO days. 5,982,741 A * 11/1999 Ethier .......... ... 370/389
6,038,048 A * 3/2000 Harris et al. .. ... 359/159
) 6,091,720 A * 7/2000 DOVE ..o ... 370/395
(21)  Appl. No.: 09/203,409 6,147,485 A * 11/2000 Halliday et al. ......... 324/158.1
(22) Filed:  Dec. 2, 1998 FOREIGN PATENT DOCUMENTS
(51) Int. Cl.7 ........................... H04B 10/00, H04J 14/00 wO 9729585 8/1997
(52) US.CL oo 359/163; 359/100; 359/118; ,
359/119 cited by examiner
(58) Field of Search .............oooovvvvvvvnninnnn. 359/163, 109, Primary Examiner— eslie Pascal
359/117, 118, 119, 125, 137, 167 (74) Antorney, Agent, or Firm—Jones, Day, Reavis &
Pogue
(56) References Cited

U.S. PATENT DOCUMENTS

4,863,232 A * 9/1989 Kwa ......cccovvnvinninnnnnnn. 359/163
4881225 A 11/1989 Dyke et al.

4,888,765 A 12/1989 Dyke

4903202 A 2/1990 Dillon

4,965,790 A * 10/1990 Nishino et al. ............. 359/127
4,967,193 A 10/1990 Dyke et al.

5,046,067 A 9/1991 Kimbrough

5,218,654 A * 6/1993 Sauter .........occceceeeeenn. 359/163
5,263,081 A 11/1993 Nightingale et al.

5,267,122 A 11/1993 Glover et al.

5287344 A 2/1994 Bye et al.

5,303,229 A 4/1994 Withers et al.

5,325,223 A 6/1994 Bears

5,349,457 A 9/1994 Bears

5,355,362 A 10/1994 Gorshe et al.

5,383,180 A 1/1995 Kartalopoulos

5460282 A 11/1995 Ishioka

(7) ABSTRACT

A multi-service, adaptable optical network unit (ONU) is
disclosed for use in a fiber-to-the-curb (FTTC) digital loop
carrier system, including a multi-service common card and
a plurality of multi-media service cards that are connected to
the common card using a card-link interface. The card-link
interface is preferably a high-speed LVDS serial-bus con-
nection that is organized in a star configuration such that
each service card is connected to the multi-service common
card using a separate point-to-point card-link. By eliminat-
ing the traditional backplane structure found in present ONU
designs, the present invention provides a scalable, adaptable,
future-proof FTTC system that can transport present-day
multi-media services as well as yet-to-be-defined future
high-bandwidth applications.

36 Claims, 8 Drawing Sheets
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