US005799196A

United States Patent (19 (111 Patent Number: 5,799,196
Flannery 451 Date of Patent: Aug. 25, 1998
[54] METHOD AND APPARATUS OF PROVIDING 5,530,879  6/1996 Crump et al. ....ccevenneenreanne. 395/750
POWER MANAGEMENT USING A SELF- 5,579.524 11/1996 Kikinis .... v 395/750
POWERED UNIVERSAL SERIAL BUS (USB) 5592632 1/1997 Leung etal. . wee 395/306
DEVICE 5,621,898  4/1997 WOOED .oeeconivcemrveemrancncrsnnneens 3951297
5675813 10/1997 Holmdahl ...........ccocuuene. 395/750.02
[75] Inventor: Michael R. Flannery. Sioux City, Iowa OTHER PUBLICATIONS
[73] Assignee: Gateway 2000, Inc., North Sioux City, “Universal Serial Bus Specification”, 1.0 Final Draft Revi-
S. Dak. sion. Compagq. Digital Equipment Corp., IBM PC Co., Intel,
Microsoft, NEC. Northern Telecom. pp. 1-253. (Nov. 13,
[21] Appl. No.: 677,325 1995).
i Michael Slater. “Universal Bus To Simplify PC I/O: New
[22] Filed: Jul. 2, 1996 interface to service keyboards. mice. telecom, and more.”,
{511 Int. CLS GO6F 1/32 Mt:croproc.essar Report, Apr. 17, 1995 vol. 9 No. 5 pl(5).
[52] US.CL 395/750.03 MicroDesign Resources Inc., 8 pgs.. (Jan. 14, 1996).
[58] Field of Search ..., 395/750. 750.01, Primary Examiner—Ayaz R. Sheikh
395/750.03; 364/707  Assistant Examiner—Sumati Lefkowitz
. Attorney, Agent, or Firm—Schwegman, Lundberg,
[56] References Cited Woessner & Kluth, PA.
U.S. PATENT DOCUMENTS [571 ABSTRACT
g,ig;,OQ4 11/1992 Smith et al. ..vcrvcenrecerineennees 395/750 The capability of a peripheral bus to provide an alternative
, 197,143 3/1993 Lary et al. . . 395/309 h . . . e
5237258 8/1993 Crampton ...... 320/14 low power source is combined with existing power man-
5239495 8/1993 Namno etal. .. . 364/707 agement software that controls a computer’s main power
5283905 2/1994 Saadeh etal. ....oerermsssscscnns 3957750  supply unit to provide stand-by power to logic in the
5305459 4/1994 Rydel 395/750 computer that remains active to monitor the system envi-
5,313,642 5/1994 Seigel 395/75 ronment for predetermined wake-up events. A self-powered
5,355,503 10/1994 Soffel e.t | RN 3957750 Universal Serial Bus device supplies the minimal power
5361364 11/1994 Nagashige et al. ... - 395750  peeded by the active logic without the inefficiencies of a
5,381,043  1/1995 Kohiyvama et al. .....ccevvrennne. 307/116 dual-stage power supply unit or the expense of incorporating
3384721 171995 loto 3647707 both low-power and a full-power units
5,410,713  4/1995 White et al. ....cceoreeeveerurnrennnn. 395/750 P P ’
5,457,785 10/1995 Kikinis et al. ....cecorerrerervaannae 395/308
5483464 1/1996 Song 364/492 17 Claims, 7 Drawing Sheets
100 104A
ey A 3 Fo ===~~~ e 3
1 USB HOST | i REMOTE HUB |
[} 1 | 1
i { i i
. 118 14 | 108 !
I POWER $ 1102 107 5 i
I LNE OR | £O05T POWER e s U POWER 1 LINE OR
1 BATIERY oGic |1 [T N SUPPLY i BATTERY
I AN 7
| POUR | swirch lf ! l | POWER
| | I
! —! = POWER TO Y s aY VBUS
: \ \ DOWNSTREAM ' GND
: POWERED| |CONTINUALLY| | | Hug | DEVICES 162
: DOWN POWERED ! ! LOGIC =1
! Lo?lc LO{GIC | ! e Y e
i 112 110 : :



