Method and Apparatus For Extending Battery Life By Adaptive Control of
Regulators Technical Field of the Invention [0001] This invention relates
to techniques for controlling voltage regulators and more particularly to
controlling voltage regulators to extend battery life. Background [0002]
Battery supported power supplies are used for a variety of applications.
Often a battery power supply must be regulated prior to being utilized in a
system. For example, an exemplary system that utilizes voltage

lators in a battery supported power system 100 is_shown in Figure 1.
Wetashan ARRREarus T RE FERBALES Batiety bie RuiAGRRUNe SoRES! of
adaptor 110 which may be couplgédgarasasnple, to the public AC power
grid. A battery 120 is also provided to provide a battery power source. As
is known in the art, switches 112, 114, and 116 and charger regulator 130
may be provided to select AC power from the AC adapter 110 or battery
power from the battery 120 to provide the power for the supply rail Vin
125. As is also known, the switches may also be controlled to provide
charging of the battery. For example, AC and battery supplied power
systems are described in co-pending United States Patent Application
No. 11/058,781, filed Feb. 16, 2005 entitled "Systems and Methods for

Techhiegxafel ot theaenBagdiation Within a Battery System™ by Luo et al.,
the disclosure of which is expressly incorporated herein by reference.

003]-As shown.in Figure 1, the,power ply rail,Vin 121? may b
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adaptor 110 is being utilized the nominal input voltage -1 level of Vin 125
Bacﬁ@b%&gf’v- However when the power supply system is supported by

the battery, the minimum input voltage level may be as low as 9V. The

voltage regulators 140 convert the voltage level of the rail Vin 125 to the
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graphics cards. For example as shown in Figure 1 the voltage regulators .
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showoi Biurdb1V. A ehewmREFigure 1, an AC power source may be obtained from an AC
adaptor 110 which may be coupled, for example, to the public AC power grid. A battery 120
is also provided to provide a battery power source. As is known in the art, switches 112, 114,
and 116 and charger regulator 130 may be provided to select AC power from the AC adapter
110 or battery power from the battery 120 to provide the power for the supply rail Vin 125.
As is also known, the switches may also be controlled to provide charging of the battery. For
example, AC and battery supplied power systems are described in co-pending United States
Patent Application No. 11/058,781, filed Feb. 16, 2005 entitled “Systems and Methods for
Integration of Charger Regulation Within a Battery System” by Luo et al., the disclosure of

which is expressly incorporated herein by reference.

[0003] As shown in Figure 1, the power supply rail Vin 125 may be provided to a number
of voltage regulators 140. In typical applications the rail Vin 125 may range from 9 — 20

volts. For example, when the AC adaptor 110 is being utilized the nominal input voltage



types, and output voltage levels of the regulators shown in Figure 1 are
merely exemplary and may vary depending upon a user's application and
needs. One exemplary type of regulator in which the method introduced

in this disclosure can be used is a geperal switching voltage regulator
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types and that the regulators discussed herein are merely exemplary.
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regulator in cCircuit 210 at the LX pin 225 as shown. The OUT pin

226 senses the Qutgut volta%e to determine if the regulator
[6004] As shown in Figure 1, the voltage regulators may receive power supply inputs in

addition to the power circuitry input Vin rail that is being regulated. Thus, for example, as
shown a Vdd supply input 142 may be utilized and a Vcc supply input 144 filtered by a RC
filter after Vdd may also be utilized. As shown in more detail with regard to Figure 2, the
Vdd supply input 142 may act as a power supply for the MOSFET gate drive circuitry and the
Vcee supply input 144 may act as a power supply for the analog and/or digital control circuitry

within the regulator.

[0005] Figure 2 shows an exemplary application for regulator 140. As shown in Figure 2
the regulator 140 may include a regulator integrated circuit 210, power MOSFETs 220 and
222 and a regulator system output 230. Power supply rails Vin 125, Vdd 142, and Vcc 144
are provided to the regulator integrated circuit 210 as shown. The MOSFETs 220 and 222 are
controlled be gate driver outputs 221 and 223 respectively. The source of MOSFET 220 and
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operates normally, otherwise a protection action may be taken by the

control circuitry inside the controller. The FB pin 228 provides feedback to

the control unit through a voltage divider (not shown). The control unit will

comnar back signal with a preset reference voltage to_determine = .
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forudizeg-dpgarnaiate a variety of system output voltages such as CPU
voltage rails, system voltage rails, chipset voltage rails, memory voltage
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advantage of the value of the information. Because techinology
parfiffdamba o nas drag sseddTigin dequirements vary between different
users or applications, information handling systems may also vary
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to enerafe av %?f%io ﬁkjfsfﬁlé) output voltages such as CPU voltage rails, system voltage

uICKkly an en
rails, chipset voltage rails, memory voltage rails, graphics card voltage rails, etc. Such output
voltages are often used in information handling systems. As the value and use of information
continues to increase, individuals and businesses seek additional ways to process and store
information. One option available to users is information handling systems. An information
handling system generally processes, compiles, stores, and/or communicates information or
data for business, personal, or other purposes thereby allowing users to take advantage of the
value of the information. Because technology and information handling needs and
requirements vary between different users or applications, information handling systems may
also vary regarding what information is handled, how the information is handled, how much

information is processed, stored, or communicated, and how quickly and efficiently the

information may be processed, stored, or communicated. The variations in information
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information may be processed, stored, or communicated. The variations in
information -3 handling systems allow for information handling systems to
be general or configured for a specific user or specific use such as
financial transaction processing, airline reservations, enterprise data
storage, or global communications. In addition, information handling
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of the voltage regulators is varied in relation to variations in the input

voltage. Thus in one embodiment, the voltage supply that is utilized for
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In one embodiment, a methaod of extending the battery life of a battery

be igghteEdnaRhatteYy Eidshortdd powechaispisseiterittaviig Veltage supply that is

utilirRaUfatiaRd sipraViesdroTha rgtRods may Eslmpiseganeing adstiveltagation to
supply to_be regulated, the first voltage supply being generated at least at .
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battery supported power supply system having voltage regulation is provided. The method
may comprise providing a first voltage supply to be regulated, the first voltage supply being
generated at least at times from a battery source. Further, a voltage regulator that receives
the first voltage supply is provided and a variable drive control voltage that is provided as a
power supply to the voltage regulator is generated. The variable drive control voltage varies at
least in part in relation to the voltage level of the first voltage supply. The varying of the
drive control voltage in relation to the voltage level of the first voltage supply extends the
life of the battery.

[0010] In another embodiment, a method of controlling the output drive control voltage of a
voltage regulator is provided. The method comprises providing a first voltage supply to be
regulated by the voltage regulator and utilizing a control unit voltage as a control unit power

supply for at least a portion of the control circuitry of the voltage regulator. The method



voltage regulator is provided. The method comprises providing a first

voltage supply to be regulated by the voltage regulator and utilizing a
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Description of the Drawings

[0012] It is noted that the appended drawings illustrate only exemplary embodiments of
the invention and are, therefore, not to be considered limiting of its scope, for the invention

may admit to other equally effective embodiments.

[0013] Figure 1 illustrates a prior art information handling system having a battery power

supply and voltage regulation
[0014] Figure 2 illustrates a prior art voltage regulator.

[0015] Figure 3 illustrates exemplary circuitry for an information handling system having

a battery power supply and adaptive drive voltage control of the voltage regulators.



[00141 Figure 2 illustrates a prior art voltage regulator. [00151 Figure 3
illustrates exemplary circuitry for an information handling system having a
battery power supply and adaptive drive voltage control of the voltage
ulators. -5 [0Q16] Figure 4 illustrates a voltage. regulator haying supply .
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acchodihzd PigutbeSdifusyatediselcexeémptany circuit for use in adaptively
setting the drive voltage control. Detailed Description of the Invention
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supply system 300 that may be utilized in an information handling system
voliaga R tabantage of the techniques disclosed herein. For purposes of
this disclosure, an information handling system may include any
instrumentality or aggregate of instrumentalities operable to compute,
classify, process, transmit, receive, retrieve, originate, switch, store,

DethiRlay Sarriffbndstent [RGRHiorEProduce, handle, or utilize any form of
information, intelligence, or data for business, scientific, control, or other
poses. For example, an information handling system may be a
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The information handling system may also incllde one or morebuses
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. Figure 3 provides for an improved battery life by improving the voltage
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disclosed, the voltage supply Vdd that is utilized for the drive control
noryp&@}ﬂwrﬂqgv tional components of the information handling system may include
one or more disk drives, one or more network ports for communicating with external devices
as well as various input and output (I/O) devices, such as a keyboard, a mouse, and a video

display. The information handling system may also include one or more buses operable to

transmit communications between the various hardware components.

[0019] The battery supported power supply system 300 of Figure 3 provides for an improved
battery life by improving the voltage regulation efficiency as compared to prior art systems,
even when the input voltage to the voltage regulators may vary widely. In the techniques
disclosed, the voltage supply Vdd that is utilized for the drive control circuitry of the voltage
regulators is varied in relation to variations in the input voltage Vin. In one example, an
inverse relationship may be established between the input voltage level and the voltage supply
Vdd level that is used for the gate drive circuitry that controls the gates of regulator output

transistors.



regulators is varied in relation to variations in the input voltage Vin. In one
example, an inverse relationship may be established between the input
voltage level and the voltage supply Vdd level that is used for the gate
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significantly below the maximum Vin, such as for example as described
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for Jit&e LSS RivE) AR 9! icreliamrgandaiere kaiagrasrdavhile still
malewvélidgcheasesHErM@ShERRes@MIVED (8sdls idess WO Sikdniageously,

. conduction loss and accordingly,an improved battery life. [00211 The )
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supported power supply system 300 has many of the same elements of
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level similar to that shown in theﬁgqrior art. However, the Vdd volta
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par{}ré?err,Z?hé %\éb tb(?ltgg(jed s\{l?)g?yg?ﬁtur%%y b3e4§r(\),\\l/|i|!ig((i) re[? Ssgtoggltggel:ylér\}glegisrgli ar to that
shown in the prior art. However, the Vdd voltage supply 342 is provided as an adaptive
voltage that may vary depending upon the level of the Vin 125 voltage. In one example, as
Vin 125 varies from 20 — 9V, the Vdd voltage supply 342 will correspondingly inversely vary
from 5 — 10V. To control the voltage level of the Vdd voltage supply 342, an adaptive
voltage level circuit 350 is provided. The adaptive voltage level circuit 350 may receive an
input 355 that is coupled to the Vin 125 line. The adaptive voltage level circuit 350 is
designed so that it provides as an output the variable Vdd voltage supply 342 in a manner

such that the level of the Vdd voltage supply 342 varies depending upon the voltage level of
Vin 125.

[0022] More details of this concept may be seen with regard to Figure 4 which illustrates

the voltage regulator 140 receiving de-coupled Vdd and Vec supply voltages. The circuitry of
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from 5 - IOV. To control the voltage level of the Vdd voltage supply 342,
an adaptive voltage level circuit 350 is provided. The adaptive voltage
level circuit 350 may receive an input 355 that is coupled to the Vin 125

-.line. The adaptive voltage level circuit 350 is designed so that it provides
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inck@Ne [ ARSEIVEMpe T HE AN FHGUI i variety, of circui t
::I(:&m\?ide the gate gderive €o§¥ae§gg&fgg&yM%%H§ggségg%ﬁa%{%g?\ﬁ %%%gﬁtmg and the

MbddfssiEtiog deivetitnttyraaRPaginghiste espird| sogic thetl @HFE EBdeon) is

dedhatQpPRiaiREaldhe¢dd fath ByRroviding an increased Vdd supply, an
increased drive voltage may be provided to the MOSFET gate drive

sistgrs and.the MOSFET conduction loss wijll be correspondingly
e RS e R e R oG i i o dSB arceerted

cir@a:intid)Ddﬁv@dmlt@gé&ef%ﬂSl%éiﬁﬁan@@&bMS%mﬁﬂé‘tﬁéVDémeI'nstrument
TesRlote (R ee s eoulaeL INedalen. Sl A R AR e e Rl it 0 o

‘ISL885'50A, Maxim an exas Fumen
widserppgoghitber hesniaiens tirat thes tonceptataresiisivest hbreiimare retesgritmplary.

Mdevide fangs Qésemrdrm'%%ao%nﬂot@%%wa{&& '%%%‘W&S%%%&%f 0 ower

are merely exemplary. Moreover, though described with re ation 1o a
supRlyj airkk SRt ENVITESS Ve proviblesesegrineeithelipisigiad oittheydsditionitljt receive
theWibROARERIVZE AL thg LY Qa'i’lnktda@l’hafj@%'@négﬁ{aﬁ%c?mgl :H?:eprovided to the

non-variable Vcc power supply rail such that both voltage rails are

regHiOiaSanEOE reflifatsincerioiecritivd disreisprdesribdwnisasenarén such a
corfidhadianpgegiteinrsctoatePRbgrrationifithegaie diva£0RlaLbvRt@eSevel of

hlevel is variable in relationship to the level of
[0024] The variable Vdd voltage supply 342 may be generated in a wide range of manners
by any of a variety of circuits which create an output voltage that is related to the input
voltage. The specific relationship between Vdd and Vin can be implemented by in many
approaches such as digital circuit, analogy circuit or mixed digital-analog circuitry. Thus, the
adaptive voltage level circuit 350 is merely exemplary. As described above, it is desirable for
the relationship of voltages Vin and Vdd to be an inverse type relationship. For example, the
output voltage of the adaptive voltage level circuit 350 may linearly or non-linearly vary with
its input voltage. Alternatively, the output voltage of the adaptive voltage level circuit 350
may have several preset incremental output voltage levels from which the desired output
voltage level is selected based at least in part upon the voltage level of Vin 125. Further, the

adaptive voltage level circuit 350 is shown as receiving the voltage Vin 125 as an input 355.
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Vin. [0024] The variable Vdd voltage supply 342 may be generated in a

wide range of manners by any of a variety of circuits which create an

output voltage that is related to the input voltage. The specific relationship

between Vdd and Vin can be implemented by in many approaches such
Hone st Qsiresreiisg iRt e GrRRk K diliies Janel sticemctithyn phugradgeceive
sorddlapiiesvoltageutevel GIresht:3bQimAeialY exapRIBR NS dgsrHbet part, of the

above, it i gesﬁ?ﬁfor the relationship of voltages Vin and Vdd to be an
°“rfﬁ{}fe1°>%aéet§;§ P tettionsHifS* HEP Exa MREC el wHRsgRGHheiPs daptvedaptor
is bedtiage!lesebeinditth356 Famytipeardy Rroei: ineREy Maryhwith it iBdition of the
bat%/eoltag%gAltern%tivel}/,t e Q%}?%uflvolta e of the adaptive voltage level
Gircut 350 Ay IEVE SEVAIAT preLeliAtrIREATAFBIRPUIRAIARY [bgeyariable Vdd
volfagers wiplbh3 thie desiceded itputtvaltagebexatbis aelertrdmased aideastin voltage

a the yoltage level of Vin . Further, the. adaptive voltage level

e A o e AR o e of o
MOsbWEY erait viltlive geddg hized ahiatiéraplaptivenvaitagetievet cinadii@b6f the Vin

recegl ic i a control signal) that,is. .
SR SCCE N R LPRIRHUE 30 SRR R0 S

is seRepIe] iauseAtrat sigaamming Fatis: ithethrorbaSamaCreetipton isfveithgt varies
apprilizes gy whether sy batiarpwstdshaing Lilized 308185 CYLERt. Vdd voliage

condition of the battery. Thus, the concepts described herein are no
supgbiptdldrbuFRABEYEEhaarRiste Mdd 6italeestdsphivsapitgse trvidtetlcuit may

conpitseathelsiora Repader Renseyit inmetelycdesiiable thatyvollagrdaveho and 520
rovided to the control terminal of the output transistor (for example the

Cong'*&tae&f%f MOSPE T 5H be thaGEABR BaSK Gt dhbE iﬁmﬂiéfgbr‘?%?ﬁén that

masjadeher SandiliaRDMERMINMAZDOAWEFURPYeTOHRXAMMIR: R BRH supply

342for use as the adaptive voltage level circuit 350 is shown in Figure 5. As
shown in a Figure 5 the input 355 may receive an input that varies

approximately over 9 - 20V and the corresponding output provided as
[00%8kiabl& widrowsitagdthouphlth84dapiine redpectivety siaryioYE0 KOsh&vh Fhggure 3

RAAPLYR YOl BB ISUEL NI ' SIS R RBLReRY and,
O e 2, AR T i sso
may-ibgreddedh dhiigheovbiavEhft veubEaeddfniZate lkoveedienctihatl inahwding the

adaptReNEIGYHS ARAMEHIAYS MaKiReHLHZRMLIG TeRtaVe MariRRIEMIdhe adaptive

voltage supply 342.
voltage level circuit 350 within the regulator integrated circuit 210. In such an embodiment,

the Vin 125 supply provided to regulator integrated circuit 210 may be utilized within the
regulator integrated circuit 210 to internally generate the variable Vdd voltage supply 342. In
this regard, the Vdd voltage may merely be an internal voltage that is utilized to provide a
variable transistor control terminal drive control signal for which its voltage level is

adjustable dependent upon the Vin voltage level.

[0026] Thus, as described above a more efficient system may be obtained by providing
variable control voltage for the regulator power switch drive control signals. In one example,
for an AC adaptor provided Vin voltage of 19.5V and a 5V constant supply voltage Vdd, the
drain-to-source voltage Vds(max) of the regulator MOSFETs may reach 26.5V while under
battery power at 10V the Vds(max) may be only approximately 17V. Increasing the Vdd
supply voltage to 10V when the system is supported by a 10V battery power supply reduce
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[0025] Furthermore, although the adaptive voltage level circuit 350 is
shown in Figure 3 as being external to the regulators, in one embodiment
the adaptive voltage level circuit 350 may be embedded directly within the
r?}%ulator 140. One embodiment of including the adaptive voltage level

thec FEURED SORANTHAR fetsutdtdr hab SAVsveeUteg Miihc the ¥daptvinp output the
effipdtagadey el Giauib3appwikiinathe regulafainintegratast Gif CuifcZhy MifUSRend the
an embodiment, the Vin 125 supply provided to regulator integrated o
b SR HR ) e S R e D RGP eGPy EA 2 0 Ths i i
advaternalys gepesaid:theysaiabbat\iddcwoirgehsUnply B4aitdge thieregattk regulator
he, Vdd voltage may merely be an internal voltage that is ufilized t .
s R DS P S o e bR SR e arive
sigitslv oltageptentel as ddtljustableldelppading wpon thelMiel woltrg® leweltage that is to

be LQ lﬁg‘]e;gj}l%%has dl%%rribed above a more efficient system may be obtained

providing Vatiable control voltage for the regulator power switch drive

control signals. In one example, for an AC adaptor provided Vin voltage

[0037} 9 5\ e BeA cSREEantslapERF DI tgs W ishedebaiwarm ihasueliaee level of the
vivoltagsaupsls (maxief {rIeIuapLVIRSNEES fﬁ@/ﬁﬁ?@? S5 AY: WBrive voltage
n

under battery power at IOV the Vds(max) may be only approximately

Proyifgd [ichdQSinly théA) did sugplr sitsgetss nvlmion thdhsyisrihveltage Vin 125,

Theyapated BAiblaMpbatiorepanevsHpRly rduse MOBIEEY AR EToltages on gate
condyction loss such that for a reg?ulator with a 1.2V / 10 amp output the

COnEatilRY Atdy TRereade By aPproRifistbigPsndanicHrg ifedgaicristics of the

M@sficienopwvitherEndih epdoatiter ytischargn lifes reduse @rgweeﬁ’és?i%ﬁﬁas of the
nd ease cooling requirements. Thus jt is advantageous to provide a

b R A B o LTS GORSGH el Rl Vg6 Sqipurd seh

thathaticatridaisoshipe inirouitny thethériegwalagsysiem teat\ontvoleapdOSHETis user

ate drive signals ma erate at different levels depending ypon the
PG DR VA U400 A L 5 e ToQUISHAA By L T IS A 5Pl Tevel
cirgey iibettataeeyvihiel dteoreghipos establisheddostiitednithesvoltage level of

the Vin 125 supply and the voltage level of the Vdc_i 342_ supply so that the
[oodBye valiage Ry dQMASHETS %2@@%1%%&‘%%@% \é%@% Way be utilized

relation to the input voltage Vin 125. The particular relationship between
to gRRFIRIR hesitMe RIS MW@%%%%FEE yatl w8real lithey!hba repepnized

thaP 23 TH@Y BeusaIaCtad HgNaRFeRIUBOMNE 6haLaCeristies .l therhys, the concepts
described herein may be utilized by adjusting the drive control voltage of a single MOSFET
in relation to the Vin voltage level or by adjusting the drive control voltage of more than two
MOSFETs. Further, at least some of the benefits described herein may be obtained even if
the drive voltage of only some of the MOSFETSs is adjusted. In such an approach one or
more MOSFETs could utilize the concepts described herein while one or more other
MOSFETs do not. For example in the system described with regard to Figure 4, the
MOSFET conduction loss is dominated by the Rds(on) of the MOSFET 222. Thus, a circuit
design may be implemented in which the drive control of MOSFET 222 is variable in relation
to the Vin 125 voltage level while the drive control of MOSFET 220 is not adjusted, and vice
versa. The techniques described herein have been illustrated with regard to MOSFET output
devices and Vdd supply adjustments that impact the voltage levels of the gate drive control

signals. However, it will be recognized that the adjustable drive control concepts may be
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MOSFETs 220 and 222, the specified range of Vin 125 and the type /
characteristics of the battery utilized within the system. In one
embodiment, the circuitry may be configured such that the relationship
.hetween the drive voltage and the Vin voltage level is user | L
S A6 OSSRt ckeh SHE WLy DI R Ry EeRange uilized in
whadaptveolnladevdyedf aticuitnyis! integhatedwithinmheipglatatensatyaleldjusted
JedS éie%%crigg%gli)é)vv% §0\91281 In the examples described above the variable
Rrd ge supplfil may Be utilized to generate the drive control voltages
for both MOSFETs 220 and 222. It will be recognized that various
[0GxYulatdr direuitsmelysintsddedopbareless MOSRERTSOTHYs sYbensomeeptewn to
ad\d@e@&aegw@f&m@e/ e uflizeft Qv adiusiiog, the Hhive SR RLMABRIO RS Foltage
single MOSFET in relation to the Vin voltage level or by adjusting the
SURfVe BSMiFBEWOItAHE BF reepenitas Wb Msbys efficiercydeegribad dgseinomi still be
ob@fdhe ipensfits desaribed beseimmay i Lutaineheyan if the fiive YAIAge Thus,

of only some of the MOSFETS is adjusted. In such an approach one or
SOt MO SIEETSSURIRT LY & tHIBCR MM QLRI HEFCTANIRIAYONE: or
more other MOSFETSs do not. For example in the system described with
[003Yard tuFiguraddithetiME ShE Talcandtietiamlibssiisedominated ydheon will be
Rds(an) of th SFET 222. Thus, a.cirquit design may. be implemented
P L T S LA S TS L33 AT Bl LR BAORD i o
that 2 oltage leveitivhile the Gmiedbptriodsef MO GRETARiscnGt adjustdihgly, this
d vice _\versa. technigues, described herein have been illustrated .
o B B A S TR e 00 ST (0 B S e ose
skiihap antthiseatiolbage denvelo bt theyigateud ihe iovettdinsighalso llmwenderstioodilthat the
fort (RSRONICEA UiehiNR PAINRIRRI xS GO AORCCRI TN Brcy preferred

utilized with other output devices. For example, bipolar output devices
emipdjnsatstiliyadons algetieaydieagede e iboimnteaentrobnsraihatdbfitactures. For

exRRVIETRIROMRL T RNSIRIAL 13 IS te b AaRANAE HhAROM Iy LA dribed herein,

io 291 In the examples described above, all regulators of the system are
an

&Nt eaMRin e gds UBIYCUtiRZe A% OSneditedidadensadendren tbfatipg 6f other

fealIR Y aIRRIN AL It ag0SkPRI Yo il QUENET it il RE JRGORNIARARAene it of this
higher efficiency described herein will still be obtained if only a subset of

desttpHegNatbsdnised e whr T\ dhedReRu s aRA el dessrébed fisgein are
meSistexanipainainisomay ttlizg Ry artabie MEhRPRYL.ANELSAMBIAY PRividing the

benefits of the concepts disclosed herein.
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[0030] Further modifications and alternative embodiments of this invention

will he apparent to those skilled in the art in view of this description. It will

be recognized, therefore, that the present invention is not limited by these
example arrangements. Accordingly, this description is to be construed csLLP
as illustrative only and is for the purpose of teaching those skilled in the

art the manner of carrying out the invention. It is to be understood that the
forms efifagdnvention herein shown and described are to be taken as the
presently preferred embodiments. Various changes may be made in the
implementations and architectures. For example, equivalent elements

Wibsf e kimetitisted for those illustrated and described herein, and certain
features akthelinyexdadimayiawiilized indepandeniypatdpdavae afpiherstem

lﬁ@@ﬁ‘rg%it a8 &W&b&myg@&&&%@killed in the art after having the
s Fogiftton 1ot A

enetit of this description of the invention.”Furthermore, as the techniques

and cirdtesE b HE%S TURRLY e iyt fAR 15T 0 AtAT TheRiftiag

and circuits neaydvatadilizedsivhitenstifrprovititigtheowenefits of the
conzergﬁ%fiﬁﬁmj@1&@%@9&@%@}\1_@%&8%&Iaimﬁrwmugeqlam?,daﬁd 1-| A
method of extending.t attery life Jn attery supparte ower su

et T e g o he
voltage supplyiBe Feglatehanarmde dbits gy BemGryeastatas H part
least at timesifrestndobattéry sdtueele prbvidirgiasvoliage seppllator that

receiveghe, i liage SHARN: AN SRNEATRGANAIARIS SR RN he fir

voltage that is provided as a power supply. to the voltage regulator, the
variable drive@&%ﬁ%f%%ﬁé%&ﬁﬁh@y (RHEEIRAGER - in relation to the

voltage level of the first voltage supply; wherein varying the drive control

yoltagerifa Felatiendec i violiagedta vt ohtasifitatvwelags SURRY EXIGBHES: control
the Iife,g tht?all%)ststt%%y. 2. The method of claim 1, wherein the variable drive

term%na . . .
control voltage controls a control terminal of a transistor.

3. The method of claim 2, wherein a conduction loss of the transistor is varied by
varying the drive control voltage such that the efficiency of the voltage regulator changes

by varying the drive control voltage.

4. The method of claim 1, wherein the first voltage supply is generated, at times, from

an AC power source.
5. The method of claim 4, wherein the battery supported power supply system
comprises a plurality of voltage regulators having a plurality of variable drive control

voltages that vary at least in part in relation to the voltage level of the first voltage supply.

6. The method of claim 1, wherein the variable drive control voltage varies in an

inverse relationship to the first voltage supply.

7. The method of claim 6, wherein the first voltage supply is generated, at times, from

an AC power source, the variable drive control voltage having a larger magnitude at least
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3. The method of claim 2, wherein a conduction loss of the transistor is

varied by varying the drive control voltage such that the efficiency of the

voltage regulator changes by varying the drive control voltage. 4. The MCSLLP
method of claim 1, wherein the first volt%%e supply is generated, at times,

B WAL pBErUBEFPBITREHEHBTEHe ifPa sunerwise thebahenyhe first

voRUAPAIHRH ROWERESIRPHLBYSIEAC GRIMBFisaE @ plurality of voltage
regulators having a plurality of variable drive control voltages that vary at

least in part in relation to the voltage level of the first voltage supply. 6,
8. The metktaddod ftaimollingheeeinghe diaviahiendiive 6ok voliage rvaniasm iNthe
mezlrgodnverse relationship to the first voltage supply. 7. The method of claim

) wherein thesfirst voltage supply is generated, at times, from an AC

powercsdadirges fivst vatiapiewpletc brtrogveltadey hiss/inggdatgaramagnitude

at le fad P_at times when the first voltage su is.generated.
o s e R S N B ion of
from the Athpowdrosourssnd Abmethiadeokgolatrolling the output drive
contrehvaltage.afaxRliags.eaulait.the, method comprising; providing a
first volztagglsuf)p_ﬁ/ to be reggeulated bf the1 %taeggué%ﬁlg)t%art;qgﬁ izailrpgjmé{f(gl Ofthe
control unitybitadEs B e ditallagr peweresubelyive eirdetist eoposlionzafdrive

the control girehithaQfthe, MoltrdiReAAl HHlZIRG Adrve Wik yeltage as

a drive unit power supply for at least a portion of the drive circuitry of the
voltage Hegthadiy e i o Hagr curhy edribofline anitiveltage ixelriadepmdons at

an output transistorelie wRitagr sewlater NamiRg Mg drivs it ypitage
such that the drive unit voltage level is der{)endent at least in part upon the

voltRGeVINRS BF ERUIAFS RAge Ligsitranke peborsirdaesulated output

voltage:fepmHbertolageotgeinrwheigindie effeirpempbinaa@iagenit
regulator isvgﬁggindent upon the drive unit voltage.

9. The method of claim 8, wherein the drive unit voltage is generated external to a

voltage regulator integrated circuit of the voltage regulator.

10.  The method of claim 8, wherein the drive unit voltage is generated within a voltage

regulator integrated circuit of the voltage regulator.

1. The method of claim 8, wherein a conduction loss of the output transistor is varied by

varying the drive unit voltage.

12, The method of claim 11, wherein the drive unit voltage varies in an inverse relation to

the voltage level of the first voltage supply.
13.  An information handling system, comprising:

a first voltage supply, the first voltage supply being generated at least at times from a

battery source, the first voltage supply have a variable voltage level;
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9. The method of claim 8, wherein the drive unit voltage is generated gy p
external to a voltage regulator integrated circuit of the voltage regulator.

10. The method of claim 8, wherein the drive unit voltage is generated

within a voltage regulator integrated circuit of the voltage regulator. 11.

The Meliss sESiaA hovidnsmraesbran etionddse be firstoutpee thngiciore

s varied byyaRigE iy Ltk AgE. 2 TORIISDOAOT Ll dutpu
wherein the drive unit voltage varies in an inverse relation to the voltage

level of the'fit&e5oltage supply. 13. An information handling system,

comprsingd adifsivalipge SRR nthedirstoalipgessupnlyibringgenaiatedortion

at least at times from a battery source, the first voltage supply have a
variable voltalj§ feU8R! cuiyOs e X ssisge45itathr, the voltage
regulatafcotied tolthe: fitghwaliag ehitie veliag fpguwaitar uaguatiygthest a
first voltage to .pros/%'%ee% voltage re %Ifa voltage; a second

or oytput .
voltage supply the SBESHEEVBIERYE sur}%FyVSLfet%é (il %tgrb SRS Uity
portion of thevidintrelooiauitsipofltheupddthgere godaiarieantha wariableptitird
voltage supply,.the third voltage supply being utilized by at least a portion
of the drivsl%ﬁrlgcﬁ%rg/ozt{%ﬁéo\ﬁ)algggr%gr&e%%fator, the drive circuitry providing a
contrdisstgmalvodtapiddvid théheontia kethnidabthgnsopphuis deapasibiorupbthe

voltage regul rei V. he variable third voltage
%ﬁ‘&r% Whe o‘%‘{ﬂé"‘ﬁ’r?i%?akr% &lp%‘i

supply is dependent upon a voltage Tevel of the first voltage supply. 14.
The information handling system of claim 13, wherein the first voltage

14SUPRY A% ARRR ‘ﬁa%ﬁﬁé%%%xfﬁ%cﬁ‘ﬁlﬁ‘%p@‘ﬁ’é‘réﬁ%é‘%%stl?oﬂ%@@ sl_uppl may

information handling systeéni of claim 13, further comprising a plurality o
alspdieaggacreed s snede ot eheopigeality of voltage regulators coupled to
the first voltage supply, at least two or more of the plurality of voltage

regulators each having a variable voltage supply
15. ~ The information handling system of claim 13, further comprising a plurality of voltage

regulators, each of the plurality of voltage regulators coupled to the first voltage supply, at
least two or more of the plurality of voltage regulators each having a variable voltage supply
utilized by each voltage regulators drive circuitry, wherein the voltage level of the variable

voltage supply varies in relation to the first voltage supply.

16.  The information handling system of claim 13, further comprising voltage level
adjustment circuitry provided external to a voltage regulator integrated circuit, the voltage

level adjustment circuitry having the variable third voltage supply as an output.

17.  The information handling system of claim 13, wherein the variable third voltage

supply is generated internal to a voltage regulator integrated circuit.
18.  The information handling system of claim 13, wherein the output transistor is a first

MOSFET device, the MOSFET conduction loss of the MOSFET device varying in relation to
the voltage level of the variable third voltage supply.
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utilized by each voltage regulators drive circuitry, wherein the voltage level

of the variable voltage supply varies in relation to the first voltage supply. MCSLLP

16. The information handling system of claim 13, further comprising

voltage level adjustment circuitry provided external to a voltage regulator
D9integrbgdnfeireaiionhangbitagesievelladishie AtEhc serptisiigg tseond MOSFET

deVREAQIS, b vRilageisubil RECUT LY L{ rLRR R matien aRdiRgo! signal
system of claim 13, wherein the variable third voltage supply is generated

thahyarisaingskeiondghratpiiagsi et gFahsdieitcioitags Sumlyinformation
handling system of claim 13, wherein the output transistor is a first
MOSFET device, the MOSFET conduction loss of the MOSFET device
20y aryitlly iR PETatis AR aGE RUERHR th VAREBIEIAREFOBL4GR 8 SiRp!y has a
cod4aMG8tdeP 1191, The information handling system of claim 18, further
comprising a second MOSFET device, each of the first and second
MOSFET devices receiving a variable gate control signal that varies in
relation to the voltage level of the first voltage supply. 20. The information
handling system of claim 13, wherein the second voltage supply has a
constant voltage level. - 15
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