WD 2013/ 006591PCT/ US2012/ 045337 POANER CONTROL DEVI CE AND PONER CONTROL
METHOD Background 5The present invention relates to a power supply

i nt egr at eslomaciios®1 Specifically, the present inventionpcehmb@®@3/0ts33a power
control device included in an integrated nmachine and a power control

met hod. Summary 10In current conputer networks, thin clients are becom ng
nore and nore inportant. According to the prediction of Gartner, an IT
consul ting organi zat.ion, I‘OXI nat 35% of skt ops woul d be transfornmed
Lo server Jcompati Ao s N BER AR COS OB s by Do1a.
Currently, many organi zati ons and conpani es such as Lenovo and HP, are

doi ng research on thin client pl’Odlé? & IL(I)%I(PQ network cables to suppl y
power. At present, Power over Hefnet (PCE) is a popular way to reduce
the Yer rri naThe:p%mt im‘paatiat ireiutexzostaspoawd siprsy alhtbgauedmnacbmbs &fec@calba rthe

client. EEEtQOZ%n Y 12{3[1 | EEE 802. g Age ar %ntl"‘%dStnaa%df% rat %1 nPower
over Et h8F et ?\is RN hp?‘ﬁ%§0§ %1 VAT 'B7 OV desMa N SEa Sppl yi ng
a power péwé:‘ioﬂtrdl/&hﬁe&lﬁad(w by each network cabl e port, Whl I e IEEE 802. 3 AF
provi des a standard of supplying four grade powers of 4 W 7 W 15.4 Wand
30 Wby each network cable port. 20In the current markets, the power supply
capabilities of network cable power suiplry switches are different. Based on
the | oad capacity of each network cabl.e port, the network cable,

supply swi t ChESTLAFOBRUET 86T Seo‘hlnnflbe“ﬁmrecé‘fcéﬁ’b‘}% gre jand moriSI“&PE'ﬁ‘H 30 W
whi ch ar %cb&dﬁ%&@&l%aﬂ@&cmnt & Ghienct, W 19t @nafisls oﬂgﬁﬁﬁxtﬁQZap%m&lﬁn@eélQ AT, of
respectlvely he market price of a 30 Wswitch is high, and enerally nor e
than t wo deskiaps WRigrbs trapenmod i saivAr coppytivg- b@%ieda)rglOH@F@nmw aszg thin clygnésni t ch
(the unit, poiLe DELAGY, by m;gagfzaf?énsta!aa MR, dhot! AeCiBVo LR HMTRCGoi RS
ports). I\/z)st of the networ cabl e-powered thin client integrated nmachines
(i ncl udi myeactdps flimglicanproduathiisineoidteerk calpntolopild poserd Atuppicyt Rgwvirower t o

h , t. ti
Pg{ 50 e,[ % hegﬁyl\%\(ﬁ% is %;bc Eul@iw%r RS %eia rt)n? {néngl[]g&}/s %g&gﬂ gos%%é? nsis)sgarl)l%ﬁé}}) uting
sol ut i on codtreste thinglicvet \IEEH(SQ%&)A@ and; [RERED2t30AB amp{)vy staﬁ«ﬂhrqtnmzﬁasing Bowertdven

cabl o i s g V9 T Tt Obi A TaR 4o Aot of sipoling sty oEEREMI T o 1 he

thin cliewyby rbtaagﬁemeﬂt diBRoRe whids 1S §01. bed mboies a asdardbf §dib@lyﬁigrﬂ06ﬂ'lt
thin client integr ch| nes follow the 30 Ws féndard Therefore, the

swi tch sﬁf?\%p?‘ﬁerfii) W17f%r SAPY PRV Posash neoEH@PIHoR cli ent i nt egr at ed

LTHC%U ne Lmsm BR urdft Wostts Ghe HhReP&IppS Sdpatiiti&h of SetiBE cAdI@PoRUP sippliES
| er an
J switches are different. Based on the load capacity of each network cable port, the network cable

power supply switches can be classified into two categories, i.c., 15 W and 30 W, which are in
accordance with the two standards IEEE 802.3 AF and AT respectively. The market price of a
30 W switch is high, and generally more than two times higher than the unit price of a single port
25 15 W switch (the unit price being the price of the switch divided by the number of ports). Most
of the network cable-powered thin client integrated machines (including a display and a thin
client main board, and supplying power to peripheral devices, such as a printer) currently used

for desktop computing follow the 30 W standard.
Fig. 1 illustrates a prior art power supply solution wherein a network cable is used to supply
30 power to a thin client integrated machine. In the method shown in Fig. 1, the same network
cable is used to o carry out both data transmission and power supply to the thin client integrated
machine. As described above, most of the current thin client integrated machines follow the 30
W standard. Therefore, the switch shown in Fig. 1 for supplying power to the thin client

integrated machine must be a 30 W switch the price of which is more than two times higher than
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WD 2013/ 006591PCT/ US2012/ 045337 the unit price of a single port 15 W
swtch. Such a high price of the swwtch has limted the use of the thin
client invegnstmaesImrachi nes. In an integrated nachi neCudaiseg2a433a7 n
client, a systemrated power is required to be reserved according to
peri pheral device ports (for exanple, USB ports) to supply power to
peripheral 5 devices, such as a printer. As a result, the power quota

whi ch Ca%ebﬁﬁ%@@o@su@l@% rt FeW GaRhVWOhth héh ﬂ%ro?ﬁr%%%t&i)hishﬁ{ltea theafs@8f Si ze

screen or a much faster U may not be used. Wiile the possibility of using
such per thgHbinglied avegreted machingy, t he reservation of rated pomer for

peripheral gde, '1%%1}%%%21%159?1&{11% Eﬁn 9114619“3[5%&198 é@& nfﬁra&%r 1@%&11%‘21 t{» BErRAVEl 1N

the integrate I ne as desc ed abdve nventi on
The preseﬂmﬂhmyenmﬂmhmpk¢vmda$xwﬁénﬂﬁthMAH@BuedhhmcabmsquEIanpmmbmsblve

the Pr Obldgvrpc cs)f S Va\llﬁ lélttﬂr{ntezrat <4 re‘sg‘lt[ the RO\BQI‘V\BHO’[aa\%'hIdﬁS n eb %sga v ot dA‘ VfC%Sr di ng
to one aspect’ 0 e ‘present” T nventl ower control devi'ce
|ntegrata@uMﬂﬁ(ﬁ&&hwﬂeo@Qﬂﬁﬂﬂ@ﬂ%@e&m&hﬂﬂrmhhdﬂﬁwﬁﬂdPHIdb&ﬂhayukﬂ pwnm;ded.

Sai d device co. rls s a current detect.ing n|t for detecti the cu ent
FTowi ne. 11 BOATEN T ol S PREPER FoEEROht oo diatergetn of et e

devi ce; Befyfal Aviceh 0ald rgRner @idwh@iliditidn helof GRMBHAL ih Mgk iBteER f&irn‘ihlchﬁb @snal
based on the intensity of the detected current to adjust the power

consunpt 18%1B¥d BRE- di spl ay and/or the thin client to maintain no increase
in {he power consunption of the integrated machine. 20 According to

anot her aspect of the present invention, a thin client disposed in an

i nt egr at édmmaphifle lopenteitsi ng the thin client and a display is provided.

The. thin cl El?e;}greﬁ%ﬁmwn%?& }obﬁjle \@?5110%9%]%81%%?%11&&%@% sgﬁf%cfl{ C}%&lﬂetﬁg o and

a display/t ent cont or ¢ ower nsu |on of

t he disphé&m&nﬂﬁmedﬁheeﬁmKMMmbmbﬂmvus|ng t he control S|gnal prOV|ded by the
power contrql e. 25Ac anot her ect sent

Povent o, SRt G s aRPEah R oo R Ei g » PRE B oL R R st i ay
as tescr inbeldnabensrisiig oy clked.and a disPeFak ravietlo Saat daietdapriespeairreaf t he
present invention, control nethod for an |nteg{ated machi

Compr 1 i AGCEMERTH e deRENEE U SpIEY 1SuEt Yo Pabn MediaC(RIRESTEGH] oo
met hod c9%@@9aew@teh%ﬁﬂrmlgnmeg&twaﬁegmmf FRWeRGattdr 8@ ot HEnaPBEded o thhe
thin client connected to
intensity of the detected current to adjust the power consumption of the display and/or the thin
client to maintain no increase in the power consumption of the integrated machine.

20 According to another aspect of the present invention, a thin client disposed in an integrated
machine comprising the thin client and a display is provided. The thin client comprises the
power control device as described above, and a display/thin client controller for controlling the
power consumption of the display and/or the thin client using the control signal provided by the
power control device.

25 According to another aspect of the present invention, an integrated machine comprising the
thin client and the display as described above is provided.

According to yet another aspect of the present invention, a power control method for an
integrated machine comprising a thin client and a display is provided. Said power control
method comprises: detecting the current flowing through the port in the thin client connected to a

30 peripheral device; and generating a control signal based on the intensity of the detected current

to adjust the power consumption of the display and/or the thin client to maintain no increase in

the power consumption of the integrated machine.
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30 peripheral device; and generating a control signal based on the
intensity of the detected current to adjust the power consunption of the

di spl ay awmd/i2or3/mb®1thin client to maintain no increase POTIUSROIROWESET
consunption of the integrated machine. WD 2013/ 006591PCT/ US2012/ 045337

By using the power control device, the thin client, the integrated nmachine
and the power control nethod as described above, the power consunption of
the displ aypg %&ng%@&w&t@ﬂroﬂ%ﬁl@@tm& ben ERAAR! (hD MNEIratc® ARLITIRE bRNIETpolvie
integrated nmachine is kept stable thereby avol di ng the | ow efficiency

resul t i ngortiobmethie apdaneribed abevevte Power coarumpéipn phide displdecandesdisiaseted by a
USB port theStOEf g&;[/er%ﬁs(ﬁ HBIH gf]th%flntE Q HDI’ %IHQ% kept stEBlg the}eb?sav %qﬁgﬁ;\x} ¢

fl ow chart ution using ngl e fet wor k

cabl e; 1©fﬁcg:n032reslét1@ ﬁmtuﬂmﬁowst nemtamloes or agtpamabdevam ¢nneatdd lere UGB pap  usi ng

t he fresent i nvention; Fig. 3 is a schematic flow chart of a power
supply solution using plurality of network cables according to the present
i nvention; Fig. 4 is a schematic flow chart of another power supply

solution using plurality of nglpeskri loBfhe DEHARLH NY tO the present
invention; 15Fig. 5 is a schematic flow chart of the power supply nodul e

used in t heFigohera hppitie 1oy charon augion gt prueraiupely selutiofersitg & sigglp Peldo8hown
in Fig. Sable: Fig. 6 is a sinplified schemati c di agram of the connections
of the power control device according to an enbodi nent of the present

i nvtEhtion; Flg 2is anlétvgbrk Mmcslrad\i@glh@rofgiﬂﬁ@biiérﬁt grpup uientit presdit ayertivnof t he

connect i ons0f ; Li1e DOME, QL Rl 2RAGY 8 ACGREA NGot Ry SPRAULARROT the

present i nve t | on ereint he
according to the present invention;

Fig. 4 is a schematic flow chart of another power supply solution using plurality of network
cables according to the present invention;
15 Fig. 5 is a schematic flow chart of the power supply module used in the power supply
solution using plurality of network cables shown in Fig. 4;
Fig. 6 is a simplified schematic diagram of the connections of the power control device
according to an embodiment of the present invention;
Fig. 7 is another simplified schematic diagram of the connections of the power control
20 device according to an embodiment of the present invention wherein the inside modules of the
power control device are shown;
Fig. 8 is a schematic diagram of a power control circuit of the present invention where the
control signal is an analog control signal;
Fig. 9 is a schematic diagram of another power control circuit of the present invention where
25 the control signal is a digital control signal;
Fig. 10 is a flow chart of a power control method according to an embodiment of the present

invention.

30 Detailed Description
Fig. 2 is a diagram of a network structure using a thin client group. As shown in Fig. 2, the
system comprises a server group 210, a top level switch 220 connected to the server group 210, a

second level switch 230 connected to the top level switch, a bottom level switch 240 disposed at
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power control device are shown; Fig. 8 is a schematic diagramof a
power control circuit of the present invention where the control signal is

an anal ogvoantymwbsosi gnal ; Fig. 9 is a schemat ipcTdiSagrans3ef
anot her power control circuit of the present invention where 25the control
signal is a digital control signal; Fig. 10 is a flow chart of a power

control nethod according to an enbodi nent of the present invention.

30Det ai | gdcDesEmiiRdil 9D preferablytheind o MindlidhtaHe &M@ maBhiREbMRE freSdnt b8, USi Ng
athin client grougé) As shown in Fig. 2, the system conprises a server
BE2ag

group 21682d aUPpa5¢ W SPUIORQ adeakaoBEr $aurqehén gaeipd URSr 50 ps diymsedy

second | ey i i vel
ot ton o e bbb GaRRRGL oM o okl St BILSETty B SRS PN S
260 pr ef botadph ievileivigh 244 Hin actodliapplicaiionsetye attedrkmgrottureenaf onfyhiequreamehtvel

i nvention, and a UPS 25 ein owe u 0 ba 0 ce. In
pomer ) SppRgege B0 (R Rl BB G SR RERRDId AHESRORIELRS IS,
t hat ter gomattsd 260hatop Roleswedh P2OUPH bk wihar tdses, hodltidenel ewidheswhdyche 240.

In actual a ications, the network structure m nly requi,re one level 5
of o t creaied T ipaSPamicayal il b 3onen & G Bt eRe et el SUare s 1 ch
240, and UPRs 4&Qribsl H0W) @felpeidr b@uicl 8nd fwbi\c@ble $\prbGile dadand foweed fa Bier
cases, multi-level switches may be required. The present invention would

not be | P édeargod machiea Woir Radipleutorminels 280, asshay iy B2 Curggtiyasest phed
abowe. LR Bl QleniieNREP nABENNAHNAL L FONE phRePlipplyiGufilia ARGLHRMRS Lo a

thin client integrated machine (for exanple, termnals 260, as shown in Fig
. 2) . Cur ramiresythatrfpesbotiomm ley@ swieh supphying| powiat toj the gy elicetintearebidrmesshing vty t he
30 Wpo . St rédY @ﬁ{]g- kLS. OV " . %nﬁ Ff m,J evel
. ! t -
swi tch o Toarong e SRRE IS o PRy o O r MBLiok B8 BODRRELL 50 w
swi tch, whivohiniEg. \Bemy Fex gethsipvaeiftonveaort @ovideypddgehifensippliFog pswkvtonlge t hi s
problem .as shown in Fig..3 and Fig. 4, the present invention provides a
sol ut i onFBFIS g%qggﬁtqun%gw& to the thin client integrated machine. 15In
t helsol uti om thO@Midnsh&wgin Bg. X, Woo nelvvardibleadt ascdatpedtbely to €gpeChdveety to
supply power. to the thin Cil/\li@em and di splay _of the integrated machi ne. The
net wor k él%fl@ e PRE SeF | B REMHIE- clhedtvopk EANSIOED b 78 PORFHOH ent
with a refniclied ROMES HOeRn hianswitt birbghidatRweiink€ rhieniftal Wtk whablig
supplying power to the display only provides the power as required and does
not t r angaPerkeerplecapRlyingRencrao sha dittla @nly grosiey the powar asyre@ied aptiders @8t not
require ﬁja’ps%iﬁgﬂ)’ Mfta. Such a structure is easy to carry out and does not require substantive
20 alterations to the circuits of existing integrated machines.
In the solution shown in Fig. 4, two power supply network cables are connected into a
power supply module where the powers from the two network cables are combined and then
allocated according to the requirements of the thin client and the display. Compared with the
solution shown in Fig. 3, a power combining circuit or a power combining device is required for
25 the power supply module of the solution shown in Fig. 4, but a more flexible power allocation
may be achieved.
Fig. 5 illustrates a schematic flow chart of the power supply module of the solution for
supplying power shown in Fig. 4. For the purpose of clarity, devices and circuits, such as a
voltage stabilizing circuit, a filter circuit and the like, which are not related to the functions

30 described herein are omitted. However, in actual applications, such or other circuits or devices

may be incorporated as required.



20al terations to the circuits of existing integrated machines. In the
solution shown in Fig. 4, two power supply network cables are connected
into a powenosuppdsy nodul e where the powers fromthe twecmalSemrio4ssabl es are
conbi ned and then all ocated according to the requirenents of the thin
client and the display. Conpared with the solution shown in Fig. 3, a power
conbining circuit or a power conbining device is required for 25 the power
supply moduhg sefwit Berigob UldnPitk THOWN &N fdndork 4ablB YhrrAndBH@ J{J@z@r%@ de@wer

al l ocation may be achi eved. Fig. 5illustrates a schematic flow chart
of the pdhde neyppl sablecdisrachork pablasesly carping oPovelip phy netgorksnkle ISHaHNRAIY n

Fig. 4. i A Lreuits, < Guc ol tage
Gt obi 11 2 bt PHARSSR, Bl SloBly, pdbrer 16 AETENEN PorbBIE . s RUCH, B3 BudtD)
to the ftuacnionss 30ddgtrinbedrehkbrepairsasfethometwatl. cablowssyebs used &c i@t the

appld cations,. su [..other circui.ts or deyices be incorporated as
¢ oGS e B B P S b o En SR ARE P RO SRR RLRLS Befe
cabl e 1 i& mtwekwallk 1callretvaak catilang thobtfainca pan@owanehidatall bukildated tywor k
cable 2 is a network cable only carryi a.power. . The. network caple 1
R S Bt AR R R R T e A I

unit 510. | 4ddthSr E@BRLimédt DN (F&defiGvAkian, A thinedlRAT infe@fatedl hit@in@@hdySbedf t he
network cable may be used to effect the 5 separation of the data and the

power. TH® Wotterard dhbicHem dntegiried srpghige whipisele et oposdles! prbastyaE Geblevior k
cable 1 and RSTURYY 158Phewe. HRWRR @I R tRbadimPAYEr mkiieh ik drhePHadlihocat ed

by a power allocation unit 520 according to the actual requitenents of the
thin cli ey regyde giugbmare or less powieraand tthperowes b lynad the thih oipe igegratedmachine
inventio I [ ' r i.ne - hjn
client i AEgr SRR Sl Rle EREREERAL RIS Kl LU AN Sl 5 10
each maybg drermtv@rEBamv p endenctwbitweble 2, mayrbeali fiieent e Athb o ghremtysonearetwirln cablld ent

i nt egrat ed_nachi ne require . h nore.or. | ess power nd_ t he power
Supply. oFTPHLE PHYS “0F Tah o™ TierdgP 2t d TACHE me "HES "OROEPIRST S ASTHE much
mor & net wemorkC eddle@ Smayl dans Wokh pEvEe dind®RlBtas , Td § @erPennef Srdmaryr dkilt ilihe tahte thixet wor k
cable 1 and network cable 2 na¥ e different. -though on%&»one net wor k
cabl e caMoPldnge podestoghdnd bk e benilird AuiFpesording fry the gnlightenggple ohdhsuor k
cabl es ogmBN&Rcal HesefibdiM@reinl® network cabl es may carry both power and data.

To a person of ordinary skill in the art, this would be understood and able
to be carri BdPrévitartaache diingliens nayebeesonnestadetameriphestl devieesertsB @b gainger, a

st e B oy gl BRI by by s
i s 2equi bedotmmlipasedeskanvibed peuatronhanptivhef gerthiphediest| ped esvis opgo dlarpeak. For
example, in an example using an USB port, if the USB port consumes a power of 2.5 W, then the
client would need to reserve a power of at least 2.5 W for the USB port. If the number of USB
ports increases, more power reservations would be needed. However, as mentioned earlier, the
possibility of using high power-consuming peripheral devices would be not high, thus such
25 power reservations for peripheral devices would result in waste of power.

To address this problem, the present invention provides a solution wherein the power
reservations for peripheral devices become unnecessary. The solution can monitor the current
flowing through the port connecting the thin client and the peripheral devices, and adjust the
power consumption of the display and/or the thin client by making the display darker or

30 decreasing the power consumption of the components, such as the CPU, of the thin client (for
example, by decreasing the number of running programs in the thin client, or lowering the

frequency of the CPU).



20 be normally used when the power consunption of the thin client per se is
up to the peak. For exanple, in an exanple using an USB port, if the USB
port conswoesidaopsyner of 2.5 W then the client woul d neet/useoizesssve a
power of at least 2.5 Wfor the USB port. If the nunber of USB ports

i ncreases, nore power reservations would be needed. However, as nentioned
earlier, the possibility of using high power-consum ng peri pheral devices
woul d be nofy 4N GHbodftHBo ISHCHeRRPRVEKioh, ea§ @ﬁa@tm 6f @ﬁomemmwcedﬂmces
woul d result in waste of power. To dress t probl em the present

i nvent i ofispessdiniescriphers] deviasrpomidP el ﬂletth@ ghieerin rF& ér hamoptyingdhe garenbher al
devi ces ng
i ough B e B e e o P M oo BeL

adj ust thengmmgndomﬁmumpmﬂ@wdoﬁﬁnhammuéMannahdﬁathheomhnmsmwnbmcmle
making the a e r. 30 Si ons ti he
Conp%nentmgn {1| Xm& /51 rbﬁf}nt ant{ ql% ﬁ(?n T@?Idls Fly 1 clilerﬁ con rofter 6(38 eCII’&eaS| ng
t he nunbeomﬁﬂﬂm@nwmn@npmqgmaﬁsmbmmpthhhbhﬂmbuembnﬂﬁkmhﬁme@nﬂguﬂhmmmhe

frequency of the CP 3/006 91PCT/ US2012/ 045337 In.an e i ment
of ? he p}ﬁl’ﬁ ErfonSYRPER OBﬁP ?IH VUil degrease ?fo‘ﬁie?ertp&ﬁ‘ial gyvicgerort glb Cg42 is

di sposedircheages P&id. mqasro@hmd@yg&ﬂa P cBp®10fand BokhbAdge! dh§d20, Whickicgh b, by
nonitoring the current flow ng through the peripheral device port 640, the
power cotgddresngeiliiebefos Al caatobo s dreEplerd dsyise Poit 649 gAdIthe; ﬁmlwdﬁhnlgcltenb | oad
i nf gy mat L.oR:-Rkr 493 peri pheral device port and send the control 5 signal to
the display/thin client controller 650. The display/thin client controller
650 woul d cbigt? le“tSWeSCb@WéilC strogisig ifoni dartof thelrenifickpn efithe pewer chitemhdeiessed on
t he contr r I

ol ent vt AR PLy A b iR,  CERG TREAR Bl 2% BETBLBY T
al so shovsviee S@Jdlduectsrﬂldgerr@m 'rﬂpwﬁ];g(lhmuglh dlermnp]herhrdedxge poﬂn |7@0 6205 patticelar can

be used res ctltvt 0 E % vice 610 and
Dhe-ar aoPEOREH B hukdt S G BB 1 e bR P AR AR g S b B
st ruct ur ef fhk wrighaail tevade ﬁ0h€720Qf<blﬂe£dnhp1)&’,l tl&fpotxhemppl&ﬁﬁnmmtw&ﬁ peeyv IWl&n@lﬂe’Z and

t he peri pheral device , a_current detectl uni t 71 t he
power coRETRHCT agevleﬁ‘eC%larzfl%re%38c@%r %ﬁ@p@u?ﬁéﬁ% gl e g}ﬂtotan%er ?1? her al

devi ce p@gtice’ &hnedtidn B4partal Gil él[en? BRP e RAPherdiNR VRIS SBfed la0rb& VB be
detected is the current flow ng ough the power supply pins 15 of the
per i pher &fncapded @éh%)ﬁ?rtph?@bdwfﬁrpoé&mp(? tOtpﬁ@erpmnévm@wamR}lepiuﬁgntcﬁeteﬁmss
port). Wign,ih bRheE ke H8%h lilegh 014 h&rateds UsiRol
controlygr 7?59?%§%ﬁge ]?ﬁio%a %g?ﬁ%ﬁggé%g%ég%cglggﬁ%eggﬁg% %2% ogﬁaothln
cl i &ht anignialiie bpesdddiver dibplagthicdicnscantralierad). dawlnoneoltsighial mapbe genesieg ed at
t he peri r e to power consunption. The current
detectlng&ﬁﬁﬁkggﬁé}ggggﬁcgm%ﬁegg%rrent and the control signal generating
unit 714 w Fér @emfpateeoﬁeamntdemhpn&ﬂ tisd filakvingaleheiptisedvildpe aindd:tS(pkaaydsbsm n

client contragJler. 650. Said con nal .may be an anal og  cont gna

or o gRis BRI Ra o it LR Ryt P phed s h e PP HE SRR st vBh " he
f ol | oW n@e dasektdtH@vA, ke peaplthrd] 6tiedpdr® o‘f&&%&b‘ﬁﬂlﬁfeﬁtsfohﬁle@ﬁé’sbrﬁhﬁfeﬁhorﬂevI ce
ports are USB ports and the power consunption of the displays wll be

decfeas eevoquWé\b@ﬂlmlﬁeﬁ o Hepi Rﬂ‘i@r apd taeeww GOBTPLigR t¢ h d%‘?ﬂ WeHe gobe t he
present ulﬁl\r@@%d tﬁ@pov?é cmulnguapafdbs%la&g mted to USB ports, and the power
consunption t decreased would not be Iimted to the power consunption
of displ aysFlg 8 shqwi'sgﬁl Pagticihne wEC UL ?fathft PeAr gentedl devieq 64 intcpsss phossrthe et
devi ce 63%&1% G 3&To Wg) 61 SA81 Cfﬁnlglgoé Séu%f?tl de'te%tl QA c%(:“ls %Qéattg%k‘fealtwal '
In Fig a current> det ect ng resfst’ance 1s used to effect the power
detectlngowm1ﬂmangamd’ﬂﬁ oplesmbporainabapblifisres ussd us effedt ghefcheotl sidnel
con&{ol

lsgé:l%?a%lng unit 714. In an embodiment of the present invention, the current detecting resistance
is 2 ohms (Q). As shown in Fig. 8, the current flowing through the power supply pins of the
peripheral device port (a USB port) generates a voltage drop of from 0 to 1 volt on the current
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30 generating unit 714. In an enbodi nent of the present invention, the
current detecting resistance is 2 ohns (a). As shown in Fig. 8, the current
fl ow ng twoaoatgnosive power supply pins of the peripheral paemisc@2passs7 (a USB
port) generates a voltage drop of fromO to 1 volt on the current WO

2013/ 006591PCT/ US2012/ 045337 detecting resistance. The voltage drop is
anplified by an operational anplifier to fromO to 5 volts. In the

enbodi MeQtede SB@Whck.N The Goltde drdpSis (hﬁﬁbhﬁ&i b he egérat%al%ﬁglgfér Ryfrbdi® eont rol
signal generating unit 714 is an anal o%avo t age out put d)é t he operati onal
y

anpl i fi evoltsTHa thy @plvoalyn% At fhomingp F&@ I§ORfED Sgaﬁlogeamqe Wl qoagel signahn
anal og || L4 40 r n f e

bri ght nes glm tqgﬂ}eﬁtd?m P %%Ig %6)?2 Oﬁﬁhﬁ%ﬁﬁfh%eréhoﬁ Qlu%l{l@ﬁﬁ fﬂ% ISpld/e is 5
volts, t helttoﬂlmgtﬁﬂ()rrassm@sauﬂ hela splagy asmrl dnalyg lrghdmbéulad)ntsagrlahw ed&ctk@sm when
E)Ih?g ?;gggnt@ a% t%g nght}l%asggf {hg ldgpl\égn éxge @m‘é’ger{lat out t ana V(ojlratgg éseéj VOIP the

di spl ay Hfei tgighmesss;f\tmﬂ@layomube nhddﬂiateado the d‘ai‘l@std@ﬁﬁf uhabutpn‘t amﬁlog heltage is

per son of Gl ey ylesiiilibe b P he TSRy o S BRI FM R en i

enmbodi megLHuiIBEL dnlQisPia§ BLiEndsS W@ulldln@tiﬂ)éjhrﬁﬂ’[éd&l') e diceptiay of th&EMbodirhents
di splay controller 630 nay al so be a backlit control unit disposed at the

LED di sphgfgin. other qovtrglﬁaﬁwsw@lthﬁ%ﬂo%t:%@nmlwé@ by Recipert of eama séilkie oyt as
shoym i nf ?leo%e%@&l 'ﬂn'tHé&rﬁl%th&t@&héfe %tdﬁ]ﬂ’iy i thq'uidrﬂr% dtd1Qispla F?RLEP%’HRJ, e 1In
the circuits as shown in Fig. /RN Val ue can be taken as

However , dishley RONtRIler G38Impy a&ﬁarbealb;%@dlbéomrak@ht dispogkidfat éredHD disdpect i ve val ues
in other us ' t a
person of Oﬁ fiﬂéﬁ%ﬁl B urﬁi&{éfb‘%& Rﬂaﬂi}é leItlcﬁlgle dl’%ﬁ?ﬁr & sh(?\pr?‘ln Pg}gw e{rié hgl(gn gggé\fg)g p ¢

8 can al sot fbehmttllngr Furadxeieple, mrtheacm:ammshmn g1rFog1p8 tho RSiRs 1 vrﬂge@hbatqklemaal | ty

Ced ToC s ey T RP R el BaR Bb of TRk s Eiordh af PRt e BT 25 g

8. Thi s weniectidde dctht epadatienal anplifies slmlawﬁf to0# GhefRa Yof Sdeitlinkryi ¢kill he th¢ Tart
according to t nbodi rrents descri bed 20 When the contro] . signal

is a di g gmoeagmr ICaRACHHKP Of Fie® ComtlFoPe fﬂeiarn%%ﬂue@»e%ércamcﬁgr HAR Coflilzﬁt"i‘gs
requiredotg ptu&aaﬂgs boEapLdifdes. Vilch 38R AfpePoUaRRTRESSH a%hhaegr@wsnﬁw bd@keed i ng

unit (for exanp a current detecti n?ﬁrem stance) gl tal form In an

enbodi rreﬁ%f%@uttﬂﬁefu?ﬁ“@é%‘?ﬁth? pReettony gmphifier showe rrbﬁlgsﬁ ﬁﬂaﬂ W@é by aghiqvgblai t 714
may incly Ers o TR r%sf?i[l’m R aARBLL@nd R ¢ é&hﬁcﬂfm&lwg&rb%ahggﬂ a pul se wdth

nmodul ati o S|gn erating circuit- e anal og voltage drop generating on
t he20 25 cur Wt thﬂ:etoetmll stgpal e dsglalhc@ltmé signgd] thé cedrobyigtd geramgingfundr71dmd t he

anplifie n i gital Vi er and

the vol ¢ sl BRGuShaR hey SRIY SPatitich 15 LBLER DR FRRURALH |

nodul at i onreit geradtingeresstatceNg acdigitaliforg emednadraisodamdti b the irehtint invndublattha)n

signal (P ccor dance. h t he ital . eprese tation. The pul Se, wi dt h
oautat | G g SERRatisy 1§ et drebide dy REREF T SR 30 BB IR  he
control etk wadth anddala)ior VigRaledcheatindPViduitl ght ko dpltagt meIH c@tratife oflitspl ay.
Particul ar net hods of PWM I ]jghting adjustment are known in the art and t hus

woufd nofWEat drselingseeiseaget ﬁe’«}mphii\eﬂ Py118¢ aowEbaPe hezophfied sehege drop i g 9
shows a Q@ﬂv%ft@d“b?rth@'a'hﬁ:l'e!%tt00<i1glrtahecoﬁgé/1\%l: aﬁ@nthé %uaigvu nE RA4ZyMreh € Wil
control signal is a control signal. In the enbodi nent shown in Fig.
9, a cur F%’Fﬁselﬁ@toé‘ctTh?gpvfl@s‘i*’@tham@@ﬂﬂ@n%@dl geneERing sircyihgensiataes gnpulsteiddh | ng
unit 712, k4 e r g
resi st ance ﬁlsg(?la n a@gvll\g rﬁ QFCOQ{]%@%%) ¢ ﬁélkaﬁqeprgagréﬁmg&{ a?%%llglgstﬁ:a‘?fdg own
in Fig. ®odulagon Ggrahipluséd lerthe lediaff tertatiti @0 (&mkarﬁplerthdwb)m@l?cﬂnr( afvalLERDbl e
fro MAXL M _Lnt egr 2t d, Product s T o] e dro gener
cur érQBent Hetel gn ting rglg}ltélfgan gruglnty ?qtg}hgu;?p%r?'t fflta%%ulr’il{:; roug% %h“ﬁgﬂlﬁ% t is
anpl i fi eddjagmantcird kharnik thalart\aﬁdi thag & ol nbhig: dlicufsed amiheal anplifier MAX4070
and sent to an analog to digital converter, such as analog to digital
converter PCF 8591 (available fromPhillips Sem conductors). The input
differential voltage is converted to a digital representation
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10 of the voltage drop generated on the current detecting resistance by the
analog digital to converter PCF 8591, and nodulated to a pul se width

nodul at i omopmabsdy a pul se wi dth nodul ati on signal gemreTatS2e1g/0¢33BT Ui t
(for exanple, a MCU) disposed at the MC 51 direct insert type base to
effect the PWM |ighting nodul ation of the display. Simlarly, it should be
understood that the particular circuits shown in Fig. 9 are illustrative

15 only butFjos sﬁo% Iphmcauaﬂarcuh@fﬁh@%o&blrc%mr@me&lhpm Wikbr&ihg coflrol §i08al is a
anplifier, the analog to digital converter and the pulse wi dth nodul ation

si gnal géteitrlaontigl signek Uintthagsibadimest sy infiig. Oela eerrank éet@ming TW@@F@S&@@QJS ed,
or the t d t-5,S
YPEFM caw‘dnr%fl{ ?eiq%cglh%glﬂlt A2 VMﬂ éx&gﬁ et tﬁe p %nlt ?%‘%e né ];thet ?_lurrenr esent

non-di fferenti a al so use
|nvent|odmanmgcamgmcthaw«mh$p@ndﬂmhm$@m@)fhmmnmdmmWBISMUmmhbwnﬁl@@ thae

usedﬂ t h le fer s al%fer J[éal aqpﬂﬁgrEGAsaH%ngﬁval%%Fe to rom E\Er né\%? nte ratg(f Fr gctse IInc nts

may al so“& ange acco exa nmay ’beused
to provi dae aolmlgedkp%mgﬂaéd ot fheisuridne d@ectiag aés1sfaﬁce| thyl thé arrreasﬂ&hmgwhrough%eg 9

oss oh bEBHRy b En0Lisd 4 6 8T CE EHRST DR POREN A SPRE ChYbOIT spfaen & © "

embodi meah af16KMRHL btk @nv&ter | fuch A& 28NGETR @igitafcohii@tePPEFEI 1 i(N4EBB1E FRINAS
descri bed above, a USB port is taken as an 25 exanple for the peripheral

devi ce p&hillips S{%W@@élrctorm Ths ippyt diffeeengplr yolage @PO@%P%I@ HELERipIPGRatM yv. 1t
shopd d bgr wdesiskoQtop kbheRutRELR ARe QfirrGi HeRREYe $déistahed By the aRlibe didi@t taNY

type of peripheral device port may be used in the present invention, as
| ong as eheeder PeRtdSabt el inadulated tto ef pHsceyalipnendulation sigart byd et raidsei ngth

resi stan C ri n ] h

supply pl&(ral&siu% ! ﬂéﬂ g%%efauﬂg‘ P&hﬂg?ﬂ &aﬁﬁlesgr@{&@ d}ﬁg)%%légc# |t%gnﬁ/[\;bvi %lh(ﬁfeggﬁ%%tv\e
supply pumsbakt@GﬁMmﬂhé“VMygﬁnmjmp@ﬂmmh@fmkddphyce port. In ot her

enbodi nent s_of. the esent inven ower consunpt spl ay
mmy not _be SQHES T BHTBUE HEVERLIPHE bR S uGRRErER R A RTRO e
IS 1D beon@but abl @d lindithhg. W0 (RO 3600 GHOLPGT FigSQthB/a%ﬁﬁ&Yt}&mblogasﬁﬁgltat he
control signal to be uysed for caontrollipg the power c unpti on of e thin
client woeilare ¥g E%P‘gieeﬂldflbmt’ AR R g%raflﬁ%cwﬂt. i 29T il ‘ﬁé ¢. The

only diftEpansRE Anfed hathd %esc%@ﬁ iRkhel Grctitd SRt KQe. . PG LGHPRY 2 GRAPONENt
and the type of the control “signal woul d change. For exanple, in cases

wher e t héifferagaleryen)ifist may élseznbw uggd gsHbe mplhﬁeémg &t PrPsent BVeIiop.e By 1Es thehe 5
control %fn p@lkfefgﬁ’y ﬁr&ﬁ tﬁo@e ?hof\x%rlﬁ]F b%lfb sad qg@@@rﬁglé Ok tﬁ:eo&rnﬁ&ltlo&fo ltl.lﬂfe CPU

f requency. Partu cul ar exanpl es may i ncl ude arrangi ng evu ces or circuits to
be Used thipshahgendniremaypeo dfangdescedmighol Fos iexpmale, athteenerrtdheroapemaertheonai

ampl i fi el ) rro]\%\ﬁgﬁ QCIE élgn 18[h1(1)srth(—t: Qrﬁstmgﬁ%m SIhQWE ‘r1gFa %e g ulIi &L lql?ﬁe!c%/sgirg/hllt he

operatlon be're y Crrcul T abl e
for genesahéd leglbcd)mbmtmlofsh@paah&t f1msrenp@rr tm(crulcarlexsoomﬂnmmﬁ de wed aneffar thor e of

t he anpllfl to di 0 con er er and MCU are replaced by

sui t abl e ' P@ﬁ($ %ﬂ@ @88@%%@?@“ SPYeEBI"&cenent s woul d be easy to a person
of ordinar YInSK1b|dxa1h1|SIe§, bﬁt}ﬁrﬁres@ﬂtefnvéﬂﬁ@n 128 ACLTBEB alve ENIUSBp@NIEALS 4f ard he
enbodi ments di scl osed_ herein. In_some enbodi ments of the pr esent

i nveht i ofenime fsdhe peripbael Apticeopprise %%’melt Heisdps predyrmeng of ﬁfisr?répﬁ%lmlomy be
control | gy, ihsieBe GRARESo0dto=PR0R! I BFdinabH il BSth@ aMehht 2BV pPSf PSHHehP

device port may be used in the present invention, as long as the current detecting unit (for
example, a current detecting resistance) is changed from being in series connection with the
power supply pins of the USB port to being in series connection with the power supply pins of

30 another type of peripheral device port.
In other embodiments of the present invention, the power consumption of the display may

not be controlled but instead the power consumption of the thin client is to be controlled. In

-8-



15 all ocate the sequence as to which one of the display and the thin client
is to be used first to decrease the power consunption or the proportion of
t he di splwg 2arsthos63viin client in decreasi ng power consunprconS2and4ipener at e
respective control signals. The ways as descri bed above may be used to
generate respective power control signals for the display and the thin
client, but other ways well known to a person of ordinary skill in the art

may al Sosh H8Ghe &MiloDsigrk (SROWRd ﬁ)rfcbﬁmm@aﬁé p&)fler%oﬁ‘a%ﬁorpﬁﬂhé fin éII%thd
according to the present invention. This method is used in a thin client

i nt egr at @f@uw&q@. rpleted ft ths tcasent @4 the periehegal devden Pt olilernglit differigagss eisethat the
h |
perip erglélgf&?ﬁ]&?ec{éﬁ% ?ﬁé%gfé} %jmé Ou[dmgg,%é B leYh &6 élé}lv\}]algwh%gln‘%% | ent

is detec e car a resistance

in seri e§01ccmn®@t 0PRSS Whert: e @mmemcysafpm ¢PPi afshe thm slteeplsltozn(a reduced e oI
signal woul d be enerated based .on rent, detecte n _25.anot her
part] cul B AT LER PR OR b T ieBBh ARL FEIED o pRRRM

vol t age di@@ﬂ@ﬁﬂ@[ﬁﬂﬁd:ﬂﬂmgh@(Eﬂb%&ﬂkudﬁﬁeﬁbbngﬂﬁ&Shﬁ@ﬁﬁﬁ&m@%ﬁhﬂﬁmﬁﬂbrent

det ect ed 1030, ald rol.s e use ontrol t he
Cover | conetlantaRe grt o ApHTeThERe it HEacr AR e B SRRy o o
power ComUsREtiORal Anpling SdWR lmug & me¥ bbeedlared %ﬁ&ﬂdmts%ﬂﬁblé h& Ravefing
consunption of the dISplléﬁls adjusted to have the total power consu tion

30 of th&ontil sigaplp doft PArfiguda roRPwaNGREe 9T 98BS RHINOIH o Eigsanplifige analag o digiirnal
gengy at edy|\Rnst£0 MOE QI RY1.88 @%uﬁaﬁé &ch% ngLQ! adaiﬁgﬂg%r le;?la@en%a'v&&l dgontrol

signal. In case that the control signal is an anal og con signal, the
control sisgnial @ paspobef udiasrat sdl by tzapit| dviee gici tsachafgs t drecnlighteagents pérsha/\o

2013/ 006 7 generated on the current detecting resistance
by the c§$%£ %Fégﬁﬁggﬁaéﬁbthrough usi ng an operational amplifier. The

anplified vbl ioageenﬂxodmletm;pf ble psedt oiversion)] tie bywa anspipsign 06hoth ohd d@splaysuch

modl at1 o Pihaag ey BF bt "Getef ey 4 ol oS A Gut BT i

conty ol silgarl the kequsitehusaasdsch net dtahy dlspagand tiepthiesiraisad boruséhersety r ent
detectin% resi stance woul d be anplified by aQ &q@llfler The out put of the
anpl i fi ePCHRF PROVEE ALSEPPULT U ?8591396108.05 SafSIBh iy clicht BAHFEEPYng he

sane to godérdoh@imphibSNal -geferRb H&Eedﬁ‘vé’%&ltﬁp@?heﬁé TR whily BAlics88R8 BV eN8ay
circuit, such as a MCU, woul d generate a se wi dth nodul ati on signa

based onbgased telEejicras resiegve powsﬁp@ﬁr%amaéﬁ foe thgslisplaypnd s thig gliens) bug Ptheiyi t  of
a displ ay, ¥)§\”91Pk1?0%mat05995§{?f?ré’l’i}{arytsﬁll(fﬁ)ﬁlter mé,fa‘f"so*%h tness of the l0sane

to effect I ghting no tion ri bed above, the power
ConﬁhnptlOnF@fN?M@W%ﬂﬂOWKh@thﬁn@wgﬂﬁn@dinﬂhﬁiﬂ&OWM£1ahbbmb8thWﬁﬂQMned no

I ncr easeTFﬁ 1%9[11&? Esi 1'115%%1 11*1.I G tB% 1e 8{: ?Ihn%rf 518&}11% thp %teé WOTO th 1Iren(t ffforw(%rllg

exanpl e, e conmponents i‘ncl n"such cases,
si gnal meyoyghshe peipbérandggete tpOrt aoﬁnegmato abdripherabdeattapi ehd tllilo chdﬂﬁ 1satéjta¢&tirre nt
of parti Blar comp onent

ut )
S or F o o Rlsp S R E e vt ¢ AV S pROaL b i apption YR il s08E

various edppBdpin® Ninstch 3020, Resntrd R, wduld 5hgdtbdica®aitadarisd @adnt ettt hen
present invention should not be restricted to the above enbodi nents and

par #1 cul arothsrragtiquier exgpleph P! sémahyeeldtls esneratpdoasek b dbh Melies divider

the teaC@hﬁﬂﬁaﬁ&ﬂmé@hﬁ&ﬁh@ﬂ&ﬁ@%éﬂﬁ%méBﬁﬂﬁ&%ﬁ@ﬁ&h&&%@nhiQ&)ﬁﬁ@uhﬂia%ud
consi dered bein hin the scope of resent invention
signal would be used to control the power consumpt10n of the thin client integrated machine so

that the total power consumption of the same would not be increased.
When the power consumption of the display is adjusted to have the total power consumption
30 of the thin client integrated machine not increase, the control signal generated in step 1020 may
be an analog control signal or a digital control signal. In case that the control signal is an analog

control signal, the control signal may be generated by amplification of the voltage drop
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20 WD 2013/ 006591PCT/ US2012/ 045337 What is clained is: 1. A power contro
device for an integrated nmachine conprising a thin client and a displ ay,
conpri si yoO 28B/wes9ment detecting unit for detecting thePcumseon/o#336w ng
through a port in the thin client connected to the peripheral device; and
a control signal generating unit for generating a control signal based on
the intensity of the detected current to adjust the power consunption of

the di Splgaiéra’%&%& thd B@rrénhld@te@thﬂgeféglsﬁaﬁcenw 'fﬁeabtﬂre'ﬂp floRiHeCASR thrduch NRidgoner
consunption of the integrated machi ne. power control device

accor di ngparefiaaplgmplifier. @r@ﬁmlfteﬁéoléagerdmm@beb%&eﬂ ﬁgequnhy G ewgoler,

current e power supply
pi ns of ?ﬁ%%gg%%%# hﬁﬁggﬁgg%(hggahgggg#hgég%§ggﬁc6%@$%¥%¥EV|ce accordi ng

tommmzTWmmwmwgmmwmmm@%mmmmmm@mmmmwﬂmmwwmw

di h% ne Ithe n'g{ant aronpe(;ge:rpe?a‘[el:crl Cﬁe és eculbr nta&ielteca}ll n%lsttance F%)OW?J bgo'clrr]nS '111%? ?{nﬁanf the
i spl ay, sal ofF~si‘ghal’ generati ng uni Npri ses an opera a

anpl|f|eampbﬁ@eTMsedmmnﬁmmphmﬂymthemu@b@agaadrnpkgeaé@ﬁﬂ&dn@ﬂwthﬂxnuﬁfent

gg}[. te ?t !SQ.I rsg%l;e‘?(;[. %f?i%g?lg t he ﬁ.ﬁge{\g @Y‘%}p ﬁl%?gl%lél e@at}ngecuguel{ Is c%eaIé%lMgﬁyl ce
would generate a pulse w1dth modulation signal based on said digital signal, which would be
used by the control circuit of a display, such as a LCD display, to control the brightness of the
10 same to effect PWM lighting modulation.
As described above, the power consumption of the thin client integrated machine may also
be maintained no increase by adjusting the power consumption of the thin client (for example,
the components included therein). In such cases, the control signal may just be changed to a
signal which is adapted to the adjustment of particular components. But any way, the control
15 signal would be correspond to the current at the peripheral device port.
Although various embodiments have been shown, it should be understood that the present
invention should not be restricted to the above embodiments and particular circuits. Any

apparent changes to the above embodiments under the teachings and enlightenments of the

present invention should be considered being within the scope of the present invention.
20
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20amplified by the operational anplifier and is used by a backlit control

unit to effect an anal og |ight nodul ation. 4. The power control

devi ce

accor di ngvoao/mbsm 2, wherein in case that the power PCT/UScanmusspt i on of
the integrated machine is maintained no increase by adjusting the power
25consunption of the display, said control signal generating unit
conpri ses: an anplifier to be used to anplify the voltage drop
gener at egyianis tihige€ir rent detecting resistance by the current flow ng

t hrough the peripheral device port; an analog to digital

convert

er to

be used to convert the anplified voltage drop to a digital representation
of the voltaga pdrepsonadldedda fitnSetepatdt aonide t@hprmesd @inadliegreine halisphig,

circuit to be used to generate a pul se wi dth nodul ati on signal

in

accor danE®"Y'®¥ t he digital representation, the pul se wi dth nodul ation

signal is useghrdly deestingPlndyfof QbR RS chrRnehib Rk (RILSIEa Woltil (U @fchon
| i ghting adjustnent of the display. WD 2013/ 006591PCT/ US2012/ 045337

power cofeHgFtedinvhereripberakdevies; A8 cl ai m 4, wherein the anplifier is a

5. The

differential, c%ﬁ%lisfgnglr%?négtgﬁkleu&%éen%ﬁﬂhé RboMRY ighal BELATH! RGinksify! GHifR 4,

wherein the pul se w dt

10

15

20

25

30

noaul at1 on
detected current to adjust the power consumption of the display and/or the thin client to maintain

no increase in the power consumption of the integrated machine.

2. The power control device according to claim 1, wherein the current detecting unit
comprises a current detecting resistance being in series connection with power supply pins of the

peripheral device port.

3. The power control device according to claim 2, wherein in case that the power
consumption of the integrated machine is maintained no increase by adjusting the power
consumption of the display, said control signal generating unit comprises an operational
amplifier to be used to amplify the voltage drop generated on the current detecting resistance by
the current flowing through the peripheral device port; said control signal comprises the signal
amplified by the operational amplifier and is used by a backlit control unit to effect an analog

light modulation.

4. The power control device according to claim 2, wherein in case that the power
consumption of the integrated machine is maintained no increase by adjusting the power
consumption of the display, said control signal generating unit comprises:

an amplifier to be used to amplify the voltage drop generated on the current detecting
resistance by the current flowing through the peripheral device port;

an analog to digital converter to be used to convert the amplified voltage drop to a digital
representation of the voltage drop; and

a pulse width modulation signal generating circuit to be used to generate a pulse width

modulation signal in accordance with the digital representation, the pulse width modulation
signal is used by a display controller to effect pulse width modulation lighting adjustment of the

display.
-11-



signal generating circuit is a MCU. 7. The power control device according
to any one of clains 1-6, wherein the peripheral device port is a USB port.
8. A thi nwol2nsnweddiisposed in an integrated nmachi ne conpPCIiusgo2ings3shi n
client and a display, said thin client conprising: a power control device
of any one of clainms 1-7; and a display/thin client controller to be used
to control the power consunption of the display and/or the thin client
using the control signal provided by the power control device. 9. A thin
client integrated machine, conprising the thin client according to claim$8
and a di 8pl ayThe pover Kopisvledevie aeqosdingrit glaign fovhegeinithe agplificads paléfrrendial
conprisiggpgﬁ&hin 20client and a display, said power control nethod

conpri si ng. detecting the current flowing through a port in the thin
client connected to a peripheral device, and generating a contro
si gnal bésed i phvecri coneolsddvice odccdriiag detodaimed] wherdienlic pudseadjdiis motlhletigower

consunptionlof th digﬁ{ﬁﬁhﬁgg/or the thin client to maintain no increase
in the p@ﬁ@}gﬁgﬁ%ﬁgﬁﬁﬁ 0 the integrated machine. 11. The power

control nethod according to claim 10, wherein a current detecting
resistance is_used to detect the current fl ow through the port in {he
thin cliént CB%%%‘Y%CPOP%OH4%@105@?‘?%%%%éﬂ g g I Whergn ﬁleﬁ/@?ﬂpésrﬁf r ol
met hod ageQédionds L @sgl@km 11, wherein in case that the power consunption of
the integrated machine is maintained no increase by adjusting the power
con¥unption of the display, said generating a control signal

conpri si gg: anglyhihkigg dtislﬂgsed in an integrated machine comprising the thin client and a display,
said thin client comprising: a power control device of any one of claims 1-7; and a display/thin
client controller to be used to control the power consumption of the display and/or the thin client
using the control signal provided by the power control device.
15
9. A thin client integrated machine, comprising the thin client according to claim 8 and a

display.

10. A power control method for an integrated machine comprising a thin
20 client and a display, said power control method comprising:
detecting the current flowing through a port in the thin client connected to a peripheral
device, and
generating a control signal based on the intensity of the detected current to adjust the
power consumption of the display and/or the thin client to maintain no increase in the power

25 consumption of the integrated machine.

11. The power control method according to claim 10, wherein a current detecting resistance
is used to detect the current flowing through the port in the thin client connected to the peripheral
device.

30
12. The power control method according to claim 11, wherein in case that the power
consumption of the integrated machine is maintained no increase by adjusting the power

consumption of the display, said generating a control signal comprising: amplifying the
-12-



-12- WD 2013/ 006591PCT/ US2012/ 045337 vol tage drop generated on the current
detecting resistance by the current flow ng through the peripheral device
port to geoenmi®@e®mm anal og |ight nodul ation signal to becwasdoibpssibackl it
control unit of the display. 513. The power control method according to
claim11l, wherein in case that the power consunption of the integrated
machi ne i s mai ntai ned no increase by adjusting the power consunption of the

di spl ay, v§@iol @GNS REatdA%nAhE QGFrérR'det%bﬁ%a esiS@RR HySthB Gurrent ﬂow%{go{hk&ﬁgh ngk the
vol tage drop generated on the current detecting resistance by the current

f1 owi ng PHiiRIGEh deviee pet ifpBcEte aegiaes palttmodulrtionseanel tegbe wed i badkbd

vol tage droRite &tgé&o@%l representation of the voltage drop; and
generating a pu nodul ati on signal in accordance with the digital

representation of the voltage drop, the puI se vvi dt h nodul ation signal is
U5 b 50 sRh2XoGELest] Sbyk, USRS TR 11 R LR RORAS
of cl ai meokGmpfion whelice irmegtr:hed pechiph ey alhanikﬁdm/ he eng@edst bySadiudtsB the power
consumption of the display, said generating a control signal comprising:
amplifying the voltage drop generated on the current detecting resistance by the current
flowing through the peripheral device port;
10 converting the amplified voltage drop to a digital representation of the voltage drop; and
generating a pulse width modulation signal in accordance with the digital representation of
the voltage drop, the pulse width modulation signal is used by a display controller to effect pulse
width modulation lighting adjustment of the display.

14. The power control method according to any one of claims 10-13, wherein the peripheral

15 device port is a USB port.
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