3 TN

A voltage reference circuit (140) associated with a sem :’l""I‘:”Q; devi ce
(100) specifies an operating voltage for the semi conductor ”"%‘Jl'v':,(,jif‘;‘ by
3iN §, @

N\

generating JPEURtrol vol tveapep nNEELDEUHOAL MR RCAIYTIHENET at e r for the-
seni conductglr) devi ce (100) at a sUfFFRi ge, and aOpowerp;“ontrol o
r eqgul BXTERNATIONAGAPPLEGASION HPYBRHHED UNDER ATHESRAETENTOAOOPERATION TREATY &gd) i n
acen ROl Aol R0l 50T VAT 16 e e R T
micro Bﬁﬁf/@‘?r (300) that incl udesﬁg VO lf"i";lge reference circuit ( . ¢
conpu em al so includes a po (ﬁ&ﬂ&ﬁﬂbﬂlm&a&nﬂﬁate( 120) el 198V 05.96)

nl (229N _+t haot acoaor ot A el £ o~ o _oconmnut ar oot Ann A cunnl
S MUYy AN LYY 9UIIUI auat o MUYUVVCT I UT me—ouorpuoutToT gyt oot A= I T

VOl &15 SHeernafitial Apphichitd Rubbek-C1 ©NGRTAEIART | 181) iDRiglatld Mearddd Al RGO ), ATBR0)BB, BG,
speci fies an operating vol t%ge@to powef thegfn_]rm,mr)og}gsl];saéﬁ @ﬂp%tly)?%dﬁl), D&?E
gelrfé® Internationgl Kiling Datej| v o [2%@ctober A5 (REURLS) Lont r Gl aPlp D] mpdgl), ity
t He power supply and the voltage referfnce rulis e }‘_ll:‘(?'qﬂ ehelaEs ik

EMWURR] NO,\W2) P13 ®€ RORU, SD, SE,

oplesorbiidrgy dead: t age. f or .t he m croprocesspr fr g
aclcor dagses.8af t h t hes Oacberriedd (2540942, US L, SK, SK (Utility model), TJ, T™, TT, UA, UG, UZ,
. , European patent (AT, BE, CH, DE, DK, ES, FR, GB,

GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ,
(71) Applicant: INTEL CORPORATION [US/US]; 2200 Mission CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG),
College Boulevard, Santa Clara, CA 95052 (US). ARIPO patent (KE, LS, MW, SD, SZ, UG).

A3

<

(72) Inventors: BUDELMAN, Gerald, A.; 18785 S.W. Alderwood,
Aloha, OR 97006 (US). STECK, Randy, L.; 788 S.E, 58th | Published

Court, Hillsboro, OR 97123 (US). WATTERS, Jeffrey, S.; With international search report. .
2270 S.E. 34th Avenue, Portland, OR 97124 (US). Before the expiration of the time limit for amending the
. claims and to be republished in the event of the receipt of
(74) Agents: MALLIE, Michael, J. et al; Blakely, Sokoloff, amendments.

Taylor & Zafman, 7th floor, 12400 Wilshire Boulevard, Los
Angeles, CA 90025-1026 (US).

S 97018 T ?-»/é .

(54) Titlee METHOD AND APPARATUS FOR CONTROLLING THE VOLTAGE SUPPLIED TO A SEMICONDUCTOR DEVICE

OPERATING
VOLTAGE _|v | poetrane CONTROL VALUE
cc .
| CONTROY  Vop|—
SUPPLY REGULATOR
VOLTAGE 120 al
SEMICONDUCTOR
DEVICE _ X
POWER :
SUPPLY -

130

(57) Abstract

A voltage reference circuit (140) associated with a semiconductor device (100) specifies an operating voltage for the semiconductor
device by generating a control voltage. A power supply (330) generates power for the semiconductor device (100) at a supply voltage, and
a power control regulator (120) generates the operating voltage from the supply voltage in accordance with the control value. A computer
system contains at least one microprocessor (300) that includes the voltage reference circuit (140). The computer system also includes
a power control regulator (120) and power supply (330) that gencrates power for the computer system at a supply voltage. The voltage
reference circuit within the microprocessor (300) specifies an operating voltage to power the microprocessor (300) by generating a control
value. The power control regulator (120) is coupled to the power supply and the voltage reference circuit (140) and generates the operating
voltage for the microprocessor from the supply voltage in accordance with the control value,




