US006366522B1

United States Patent

(12) (10) Patent No.: US 6,366,522 B1
May et al. 5) Date of Patent: Apr. 2, 2002
(549) METHOD AND APPARATUS FOR 6,067,627 A * 5/2000 Reents ..........c.cc.... 713/324
CONTROLLING POWER CONSUMPTION
OF AN INTEGRATED CIRCUIT * cited by examiner
(75) Inventors: Marcus W. May; Daniel Mulligan,
both of Austin, TX (US) Primary Examiner—Shawn Riley
ttorney, Agent, or Firm—Timot . Markison
74) A Y, Agi Fi Timothy W. Marki
(73) Assignee: Sigmatel, Inc, Austin, TX (US) 7) ABSTRACT
(*) Notice: Subject. to any disclaimer,. the term of this A method and apparatus for controlling power consumption
patent is extended or adjusted under 35 of an integrated circuit include processing that begins by
U.S.C. 154(b) by 0 days. producing a system clock from a reference clock based on a
system clock control signal. The reference clock may be
lock 1 signal. The ref lock b
(21)  Appl. No.: 09/716,616 generated from an external crystal oscillator circuit operable
(22) Filed: Nov. 20. 2000 to produce a reference clock at a desired frequency. The
’ e processing continues by regulating at least one supply from
(51) Int. CL7 oo GO6F 1/26 a power source and an inductor based on a power supply
(52) US.CL ... ... 365/227; 713/320; 713/322  control signal. The processing continues by producing the
(58) Field of Search ...............ccccoocccooo...... 365/226, 227,  system clock control signal and the power supply control
. signal based on a processing transfer characteristic of a
365/228, 229; 713/320, 322 1 based fer ch f
computational engine and processing requirements associ-
(56) References Cited ated with processing at least a portion of an application by

U.S. PATENT DOCUMENTS

the computational engine.

i

5,825,674 A * 10/1998 Jackson .........cc.cceo..... 713/321 22 Claims, 5 Drawing Sheets
- 9% - — — — - - - — — — — /1
f divid > % |
reference ivider phase > voltage " system
clock 40 | =M comparator (:Erg;z —» controlled | dg?;;r » clock 42
reg 29 30 » PUTP oscilator 34 : |
| 3 ¥ reg 37
38 A |
| divider |
I &Ny [ l
reg 39 |
L_ phase lock loop 16 A
system clock control signal 44
memory 14 r A -l
- > computational I regulation s |
power saving == engine 12 module 46
algorithm 22 | l l
+» supply 58
application 24 | 48| 50 PRy
60 54 |
52
lication 26
application 62 |
| 56

power supply control signal 64



