19 JUL 2006 1 *GD0002* COVPUTER SYSTEM STATE MONI TOR FOR GATI NG POAER- ON

CONTROL Background of the Invention 1. Field of the Invention The present
i nvention generally relates to conputer systens, specifically to a nethod

and systemfo img the powering up of a conputer systemand its
conponents, a@wmmmwwﬂ l%ﬂticularly to a method of nonitoring the sti?g‘oﬁme
conput er syst ower -up. 2. Description of Related Art The ba y%

structure of a co®®®¥fti onal conputer system includes one or nore
processing units which are connected to lvarious peripheral devices,

i ncluding inp |/ 0) devices such as a display nonitor, keyboard,
gr aphi cal poﬂﬂ%ﬁﬂﬂﬂ“ﬂ%ﬂmﬂ, and a permanent storage device or hard disk,
and a nenory as random access nmenory or RAM that is used by
t he processing uni®¥%'o carry out programinstructions. conputers al so

have firmvare, referred to as read-only nmenory (ROV) or read-only storage
(ROS), whose primary purpose is to seek out and | oad an operating system

fromone of ChM R e cateiy (dhsida | o J ermanent nenory devi ce) whenever
the conmputer is first tdrn : gggiﬁgﬂﬁdﬂﬁEﬂﬂédﬂﬂﬂggeanecmumhothe

peri pheral devices by various neans, including a generalized 1nterconnect
or bus, or Efigkentoursdross aﬁéegﬁvggegpgls. A conputer system may have many

addi ti onal jconpqg s.such as serial, parallel, and universal system bus
(USB) ports Torlg%g of ' the Invention

The present invention geénerally relates to computer
systems, specifically to a method and system for controlli
the power%ng up of a computer system and its components azz
more particularly to a method of monitoring the state o; a
computer system during power~up.

2. Description of Related Art

| The basic structure of a conventional computer system
lnc%udes one or more prgcessing units which are connected t
var%ous peripheral devices, including input/output (1/0) )
deylces such as a display monitor, keyboard, graphical
p?lnter (mouse), and a permanent storage devieca or ha;d
disk, and a memory device (such as random access memor or
RAM) that is used by the Processing units to carry outy
pProgram instructions. Computers also have firmware,

referr e
rred to as read-only memory (ROM) or read-only storage

( ) s ]
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permanent nemory devi
lce) whenever the ¢ i
ocnmputer T3
turned on, ’ e

p . - .
ToCcessing units communicate with the peripheral

device: ] '
$ by various means, Including a dgeneralized

interconnec i
nnect or bus, or direct Memory access channels A

computer s '

ek ystem may have many additional components such as

serial, Parallel, and universal System bus (

connection to, €.9., modems
’

USB) ports for
Printers or scanners. There



connection to, e-g. nodens, printers or scanners. There are other

conmponents that m ght be used in conjunction with 19 JUL 2006 2 the

f oregoi ng conponents; for exanple, a display adapter mght be used to

control a video display nonitor, a nenory controller can be used to access

t he -system nenory device, etc. Conventional conmputer systens often all ow

the user to add or renmove various conponents after delivery fromthe18 jyL 200
factory. For peripheral devices, this can be acconplished wusing an
"expansi on" bus, such as the Industry Standard Architecture (1SA) bus or

the Periphethé Coppgbenly cbRbBheaRaeClrytP s- Angt.her. conponent that is
cormonly  gdded bg ?he gsgr Fs na?% ngﬁ%r§%£¥%ﬁ§'n&n@ﬁfﬂ%?ybﬁpéﬁtﬁﬁde up
of a pIurall%sth freltBfd RBdGPBSrohak wadebedddgadyomoniemryed ﬁgm@%? red.

Even processemgroNiés €37 Be addgdygr ed, Qut . in_nore recent conputer
desi gns. A(g%urality of processing 8CFE§?555%§§nSMEtSRnW&@Péd BfViespect i ve
processor bu %5 to a system bus. Each processing cluster is adapted to

receive a plurality of individual processors- A given processor is

physi cal | y nount ; essor poard, and electrically connected to
vari ous | eads on tﬁgg%gﬁgé?fu%?%%u€e§o€¥§F?m#oPfEQEnﬁléPWeﬁbh peecessi ng

cluster n&fQQaQfrﬁemﬂ%vaarnmad,cbhpbnéﬁgfhaft@? a995v§9§k?kﬁmaﬂﬂef° (08)

recei vi ng aadpagyrum . DI OCESSOr' S, copputer’s opefaling system

can be adapted tdﬁuutf Eﬂégéﬁéﬁ?ﬁffp %%%%%%rsgﬁhscﬁ?nybﬂgaégomplmghad1

i nstruct i oINS expas somhebos, thackpl a6 abhé Y10Hus PEPCEESRES hO be a

; _ . : oot :

service pr@ﬁ%‘iﬁ%mﬂif@(i&ﬁ[; d&eld &% eighe OPeripheral Component
Interconnect (PCI) bus. Another component that is commonly
added by the user is main memory. This memory is often made

up of a plurality of memory modules that can be added or
removed as desired.

Even processing units can be added or swapped out, in
nore recent computer designs. A pPlurality of processing
clusters can be connected by respective processor buses to a
system bus. Each processing cluster is adapted to receive a
plurality of individual processors. A given processor is
physically mounted on a processor board, and electfically
connected to various leads on the board, using a socket.

For example, each processing cluster may be a processor

quad, that is, having four sockets and so receiving a
maximum of Ffour processors.

A computer's operating system (0S) can be adapted to
utilize several processors in carrying out program
instructions. The 0S selects one of the plurality of
processors to be a service processor, primarily dedicated to
dispatching tasks and managing information relating to the
basicg functioning of the operating system itself, such as
handling device drivers and features of the graphical user
interface (GUI) that is employed to present information to
the user, and allow the user to input system commands.



di spat chi ng tasks and managing information relating to the basic;

functioning of the operating systemitself, such as handling device

drivers and features of the graphical user interface (QJ) that is

enpl oyed to present information to the user, and allow the user -to input
syst-em commands 7 9 JUL 2006 3 The Os al so uses the service processor to
distribute program instructions anong the other processors. Expansion

buses such as the I SA and PCl buses were originally very limted, in iﬁauang
the entire conputer system had to be powered down before any peripheral

devi ce coul dbe ddﬁd to or removed from& PCl adaptor slot, and then

powered up agai n %r o0t BaPSt 5Dpr §psvigei procakispe the disariatiteg pHeyrem

and any new jpetphetddbndexnsfy Makeothesept GQnput er hardware conponents
such as "hot - pl uggabl e" PC gdapte?s havg&hégﬁ°§g§rsed that can be added

or renoved froma conputer systemwhile the systemis fully operational
wi t hout any servilPamseonupusen. skahhasPOheadsRt ghaskpel gherg tRhgLOCI bus
has a separ air€ qaaverly |vdey #y ate reset line, and a swtch connecting
the slot t ‘_%{]e PGl bus. Al %@fﬁg&t hgnsﬁ{s%%“t'tl;i‘ﬁeeegéEFr FERPMyeri syssrad
fromthe PCO¥ULC Hfl REREGd dednabeforenseyt beniphbrad AEViRE cHEYCEe

into the sl aldde®licaas: ream-dtQr ul es~{ Vi are used to produce the
requi red po rei%%vﬁﬁflreferen@eggggrgtﬁ%£vg$$%ﬁgr Egﬁgutép? Eaﬁﬁonents at
ges.

preci se vol fa FRPtebsePeotedl sysprep®AM canibsaaddedthe swapped

out in sone®PESRIEMY oIped teay séredsany hesw sysiEREr MYSHesibl! tM{QL&?" ly be

pover ed dowscbentifgfl URGHANGS: Xa ABIYEE % of9SIR4SEL D9cA NE, COTPT eXi ty of

p g p"h%%—%luggé% e" PCI adapters have been devised that can be
added or removed from a computer system while the system is
fully operational, without any service interruption: Each
PCT adapter slot along the PCI bus has a separate power
line, a Separate reset line, and a switch connecting the
slot to the PCI bus, allowing the slot to be electrically
isolated from the pCI bus, and reactivated after insertion
of a new PCI deviece into the slot.

Voltage regulator modules (VRMs) axe used to produce
the required power sources/references for the various
computer components at precise voltages. While processors
and system RAM can be added or swapped out in sonme
conventional systems, these Systems must still typically be
powered down for VRM upgrades or service.

Considering the complexity of powering up these various
components, and given the many subassemblies, cables, and
connections contained in current systems, it is very easy
for a problem to arise in the supply of power to a computer
system. If any of these items is improperly assembled, the
computer system may power on in a semi-functional, or
undefined, state. This condition may cause an unknown loss
¢f data integrity, or even damage to parts of the system.

The prior art is inadequate in providing a means for



. conponents, and given the many subassenblies, cables, and connections
contained in current systens, it is very easy for a problemto arise in
‘the supply of power to a conputer system |f any of these itens is
i nproperly assenbl ed, the conputer systemmy power on in a
sem-functional, or wundefined, state. This condition nmay cause an unknown,
|l oss of data integrity, dr even damage to parts of the system The prior
art is inadequate in providing a nmeans for 19 JUL 2006 4 Checking the19JUsz
states of the various parts of ift conpyter system before allow ng the b
systemto power-on. In light of the forégoing, it would be desirable Lo
provi de an inproved nethod of checking a conputer system before a
power-on. It would be further, advantageous if the nethod could be
i npl enented in a conpact structure |ocated on the. system notherboard, and
| ever age exi Sst¢@ep ctyres,..and caonponents to order, to mnimze cost and
desi gn conplexity.iﬁg-E#ﬁuggageﬁeggng EsVE I sr ovicde arf ianpreapac egonput er
system 5 19 Jii??@06b¢®@rheaiheedngxhﬁ@sEygtgﬁogbdgo%eggg%uter system
havi ng i nproved Control over the power-on of the various Conputer
conponents. A further need exists to provide a nethod O nonitoring the
state of co put., gb%%%ﬁ%%tEh@ofﬂgagbmggpomErwcnlaanrq@si§gMN%R[O 10 A
met hod of contraltidy dhel REVeya , JUter, systemis disclosed,
general |y comprising the s?eps %?ngggbggfﬁgpéﬁﬁ?hfégiPyCBWPHﬁﬁFtéwsmﬁmes to
respecti ve > 4 power--on. It would be further advantageous if the

method could be implemented in a compact structure located

on the syst
> the system motherboard, and leverage existing structures

and components in order to minimize cost and design
complexity.



Conmponents OF the conputer system interconnecting the nonitor lines to a

| ogic control circuit, Monitoring the nonitor lines wing the |ogic control
circuit in response to a power- on reset signal, and executing a system
power - on sequence in response to a determ nation 15 by the |ogic control
circuit that the conponents of the conputer system are functioning

properly. In the enbodi nent wherein the conputer systemhas a plurality of

CPU slots which may receive a system CPU or _a term nator cartridge, tig JUL. 2006
| ogic control circuit determ nes that one oP-t he system CPUs: or

term nator cartridgegy,) I ed into each of the CPU slots, The logic
control circuit can ﬂ#@ﬁ&ﬂgcgglflgt'sm H’f—?vi‘ﬁ‘eﬁ“ imppevsdenimputensysiend, 20 CPU
cartridge has been installed into the system and that nultiple CPUs

contain conpatibl e Anueher SeeaRixYstd ROMLY The. l.ogi.c control circuit
can also detergine that  the mai n %g‘}v%grﬁgﬁprygﬁlfuﬁeégyﬁﬁ‘gﬂ‘aW‘SdB‘rPFQI"C@d’ﬁﬂ@@ltwr

to the system NoPREFHERPEheIAFoRHeamputed cosapoglter cards are properly
install ed &n the notherboard and power supply connections to the daughter

cards have been propgrinthésded! Inally. the logic control 2.5 circuit
can al so determine that a pomgré"f‘g“‘gh{g’@g}&(%H‘Eﬂwésf’fgm%mrmethpém af computer

nmodul e O on-OHMONEREs forgaliog powgubmtantoli s functioning properly. The above
as well as additional objectives, features, and advantages of the present
i nvention w | g haspaRyapparent in the followi ng detailed witten

descri ptiolra. I n accoy anﬁe with a first aspect of the invention, there is
provi ded a’method of* Bethed afr eantiolling e power-owrofod RnPARUEREenS %8 LB EBlosed

Forbect1 e Comsatctt OopPSRE By 8 MDY f ek doenso v
lines to a | oﬁ' peawty of thei qompiuter sgRert; BEhOashebtify HROmAMIr lirfs 19 a‘]ly%ic %gﬁ’t(?‘ql
AL N ?ggghzig%@fg@ﬁq@g 338 b i coBRciont e disponss tha power.
LR
properly. In the embodiment wherein the computer system has a plurality of CPU slots
which may rcceive a system CPU or a terminator cartridge, the logic control cireuit
determines that one of the system CPUs or terminator cartridges is plugged into each of
the CPU slots. The logic control circuit can further determine that a properly matched
20 CPU cartridge has been installed into the system, and that multiple CPUs contain
compatible power supply requirements. The logic control circuit can also determine that
the main power supply has been properly connected to the system motherboard, and that
all daughter cards are properly instalied on the motherboard and power supply
ct:nnf:cti ons to the daughter cards have been properly installed. Finally, the logic control
25 circwit can also determine that 2 power regulator (such as a voltage regulator module or
on-cartridge power regulator) is functioning properly.
The above as well as additional objectives, features, and advantages of the
present invention will become apparent in the following detailed written description.
In accordance with a first aspect of the invention, there is provided a method of
20 controlling the power-on of a computer system, comprising the steps of:

providing a plurality of monitor lines to respective components of the computer
systern;

interconnecting the monitor lines to a logic control ¢circuijt;

[RALIBQJOZI 10 doc sxh



CPU or a termnator cartridge; and the logic control circuit determ nes

that one of the system CPUs or termnator cartridges is plugged into each

of the CPU sockets. to In accordance with a second aspect of the invention,
there is provided a conputer systemconprising: a plurality of conponents

i ncl.uding at | east one central processing unit (CPU); bus nmeans for

i nterconnecting said conponents a plurality of nonitor |ines respectivel
connected to said conmponents; and is logic control neans for nonitori nd glkhldi 2006
monitor lines in response to a power-on res8t signal, said |ogic control

means further executing a system power-on, sequence in response to a

det erninati on that smioditorng G Richitof linBe uSRBPHL qF%iégﬁ%lht&g] g{:&&@&‘@&%‘é@%{% a

properly; 20 0 idco nents includé a plur 0

whi ch may recﬁ%&a&slﬂfgaéfﬁna%gor a terninator cartridge; and said |ogic

control” ean detor eIRSHIAR sl geweed: seqatod btespoath §rAHRIGTy e
con — - :

1R 1LI[1 Q102110 dogc. xxh lldglmfgﬁ %86 g‘g%ﬁ# ée&@%‘é%’fl?'ﬁﬁ SRt are funGHoRyE RIererhe

novel feat ur esWh&@Pinéved characteristic of the invention are seL forth in

the appended cl ai ns. thdkemplidy 8téR ha & i Sedi
preferred m)deggg r% e .f &rt?&igﬁt‘fbj ect Iﬁ%&m?g adé%%f%&%@#@?ésﬁefvw fystem
t be under stood” By FUPHPEFATHIES #Kk fol | owing detailed description of,

an illustrative embd8fdegic oahtzol ciecuit daterminesj thacbheof uﬂietslys{eHﬁCPEECb?R@x%hﬂgr
drawi ngs, whercarfidgés i phfrekd irfto dRcH of tHe EPRf doRRet®f One embodi ment of a data

10 In accordance with a second aspect of the invention, there is provided a computer
system comprising:
a plurality of components including at least one central processing unit (CPU);
bus means for interconnecting said commponents;
a plurality of monitor lines respectively connected to said components; and

15 logic control means for menitoring the monitor lines in response to a power-on
reset signal,

said logic control means further executing a system power-on, sequence in
response to a determination that said components of the computer system are functioning
properly;
20 wherein:
said components include a plurality of CPU sockets which may receive a system
CPU or a terminator cartridge; and
said logic control means determines in a designated order that one of said system

CPUs or terminator cartridges is plugged into each of said CPU sockets.
25
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. processing systemin which the present invention-can be practiced; Figure
2 is.a high-level block diagramillustrating selected conponents that can
be included in the data processinlg systemof Figure | according to the
teachings of the present. g of ]- invention; and Figure 3 is a Schemati c.
di agram of inputs to a logic control circuit used in accordance with one
enbodi nent of the present invention; and Figure 4 is a bl ock diagram qgf -~
the logic control «circuit of Figure 3 interconnected with various conﬁt?t&’- 2006
conponents .sone of which are, nmounted on the s notherboard, and others of
whi ch are provided off-board 19 JUL 2006 8_Description of an Illustrative
Enbodi nent with reference to Figure 1, one’ enbodi nent of a data processi ng
system 20 i s sho iign)ghich_the present invention can be practiced. The
data processing Syst ?GQQ%Hﬁﬂnﬁso#nthﬁﬁﬂﬁuwfgbskeyboard 82, and di spl ay
96. Keyboard 82 is cOupl ed sor ,22 by a cable 28. D splay 96
i ncl udes di spl ayngg{jgen 30yte\?mﬁ;%qﬁn%ye%&q%ﬁpﬁvVeﬁ?erﬁWd}sﬁqtgisxixatmpc@m ray
tube (CRT), a liquld ct§8tafredisgyl dp(i:Ch)y, tave VYo 14T nescent pane
or the Iike. Thelmtaeatpsncessiig Syt ey, 20 al so includes poltiti ng Hevi ce
84, which may be‘férer;errent ed using a track3PaMelladsop swederteiehde o;
sensitive tablet”or SYYERAr ebasktpaels, andagdvhh¥gldt §4 .3 suse. The

. . . . A ergﬁ)‘ . lé 13(:'!.‘31_
poi nting deV|cebﬁ1wquﬁg1@§@db%o AR%E %,BO|ntqr or “cursor di $PHay
screen 30. Procegsor %%zir@/ als lg_e EGUBFedot bhenéocdhomsing petiapheral
devi ces such a noderi 92 + an illustrative embodiment when read in

conjunctj ]
Junction with the Accompanying drawings, wherein-

Figure 1 is an illustration of one em
pProcessing

pPracticed;

bodiment ot

a data
syst i '
system in which the Present invention>can he

Figqur L5 ' v
gure 2 is a high-leve] block diagram illustrating

Sele
<cted components that ¢an be included in the data
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Fi is a s ]
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1Lt of Figure 3 interconnected with
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and others of which are pr
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. CD-ROM 78, network adapter 90, and floppy disk drive 40, each of which may
be internal or external to the enclosure or processor 22. An output device
such as a printer 100 also be coupled with processor 22. It should be

not ed and recogni zed by those persons of ordinary skill in the art that

di spl ay 96, keyboard 82, and; pointing device 84 may each be inpl enented
using any one of several known off-the-shelf conponents. Reference now
being made to Figure 2, a high level block diagramis shown .iIIustrb@Umpzms
sel ected conponents can be included in the data processing system 20

of Figure 1 according to the teachings gof the present invention. The data
processing system 20 is controlled primarily by conputer readable
instructions, which can be in the formo, software, wherever, or by

what ever neamESHAPELIR wof cansIlinstedtdveaEnbsapsientuch software may be

executed within 197384 2006r & cd heoCRE rogessj nit (CPY 50 to
cause data processing s st%%lczé tgg gg&[‘\/\g{ek?’I\éﬁﬁrzﬁgggf@SQQ“CS%Iaeéthc?
syst em bus 5°1nicl ugde- H%%%FE%C Bsisnéhiery iRANpisB, theagreskeytmamren(iRGM
59, and non¥diratid errrtoiged0. Buehdaeaopkeseksc %dgygtgﬁuhbrxnkﬁ%h s

h
all ows infor | e stiod trieved. _ ntaj.n .store at a
t hat cannot t%{dﬁdidgi e?z'm%ﬁg‘t’%?%dé?h %I (gjaﬁp. B %ﬁanggaywaééu%@o 6t

gthermﬂardwagg - & H%ﬁfgﬁ%ﬁ#l%ﬁ Penorgabientdor yDibal agoos ok 1hess:

ata when povidsplay remaead 3¢ onyhich t LgSyL| bu . Rggq

EPROV flasm&@gwﬁe @ragl tae'w%&?fém@g%btg %f*f@f?g%ﬁ%é@cﬁf‘gﬁagg@a Lo

battery- paCklumJ.%eRSAcl\élanagab;xeelusoer tr?esi' 5 ‘Y s Cayaten
: Tt ike. The data processing system

20 also includes pointing device 84, which may be

implemented using a track ball, a joy stick, touch sensitive

tablet or screen, track path, or as illustrated a mouse.

The pointing device 84 may be used to move a pointer or

cursor on display screen 30. Processor 22 may also be

coupled to one or more peripheral devices such a modem 52,

CD~ROM 78, network adapter 90, and floppy disk drive 40,

¢ach of which may be internal or cxternal to the enclosure

or processor 22, An output device such as a printer 100 wms--

also be coupled with processor 22.

It should be noted and recognized by those persons of
ordinary skill in the art that display 96, keyboard 82, anc
pointing device 84 may each be implemented using any one of
several known off-the-shelf components.

Reference now being made to Figure 2, a high level
block diagram is shown illustrating selected components trz=
can be included in the data pProcessing system 20 of Figqure 1
according to the teachings of the present invention. The
data processing system 20 is controlled primarily by
computer readable instructions, which can be in the form o=
software, wherever, or by whatever means such software is
stored or accessed. Such software may be executed within



“configuration information. An expansion card or board is a circuit board
that . includes chips and ot her el ectronic conponents connected that- adds
functions or resources to the conputer. Typically, expansion cards add
menory, disk-drive controllers 66, video support, parallel and serial

ports, and internal nodens. For lap top, palmtop, and other portable
conputers, expansion cards usually take the formof PC cards, which 1 UL 2006

credit card-sized devices designed to plgg into a slot in the side or back
Is PCMCI A sl ot (Personal Conputer

of a conputer. | e of such a slot”i

Menory Card Int%naﬁe%ﬁ?fﬁgg%ﬁgéﬂbﬁ) uphtchceef i sestbypguse ghtgand T
card slots. ThE#ECc&afstingloyst.é8 rmycdheqysgd 1’( 0 receive various types of
expansi on cards or PCMCI A cards. Disk controf er 66 and di skette controller

70 both include sp@&ial purpose integrated circuits and associ at ed
circuitry that direCt®Teiy ctaniods rendhned feonantyviti ng . to hard disk
drive 72, and acﬁb@Bp)he(ﬁ{ﬁJé, of i?&gtte 74, respeﬁ}#%%{%_lréﬁc#%i&ndom
control l ers handl e tasks such"as 0%t R e et e(Rmed, sevedirad i NQ
between the drP'9BVaABTideiwenr006 a0  tsherCRidnRMh; NG GONLYO!l Li ng. the

. . M e
transfer of inipisnti R Q304 from memory. A'singl e 0% it T Y yat
be able to control nore thanm ofe t He dtidred GDAROMtedrivedl .| eROMs L DS 1,

i ncluded in daf%?ﬁ?@cé§§ﬁnGha20chmmomeagimgdq%& fro 79 (conpact

di sk read onlybengﬂgﬁég ggcg gD—RCNt use Iaser%gﬁtigg%E;F%%Feph&@ Fedhetdrc

means for reading dat ﬁey oxFd R8uSE GGRFFohﬁédwaﬁeiﬁepﬁeégdedmbav@ygiile

processi ng sysSt€wmpy i@rmbmbeyfaﬁhﬁgdw@%hnggyggg%ddg%aaagen ower is
;emoved from it. Nonvolatile memories include ROM, EPROM
lash memory, or battery~-pack CMOS RAM. As shown in Figqure

2, such battery-pack ¢Mos RaM may be used to store
configuration information.

Typically, €xpansion cards add memory, disk-drive
cont?ollers 66, video fupport, parallel and serial ports

and internal modems. For lap top, palm top, and other |
Portable computers, expansion cards usvally take the form of
PC cards, which are credit card-sized devices designed to )
Plug into a slot in the side or back of a computer iAn
example of such a slot is PCMCIA slot (Personal Co#puter
Memory Card Tnternational Association) which defines tQpe B

IT 5 o
and TII card slots. Thus, empty slots 68 may be used to

receive i 5 3 i
& VvVarious types of €xpansion cards or PCMCIA cards

Dlsk controller 66 ang diskette controller 770 both
include i j - |
€ special purpose integrated circuits and associated

cir i i v
Cultry that direct and contrel reading from and Wwriting

to ] i
hard disk drive 72, and a floppy disk or diskette 74

N --.Jpe -'l Y. S C i (c) J() e
g / / 1 j g - i



- pointing device 84. Such pointing devices are typically wused to control an
on-screen el enent, such as a graphical pointer or cursor, which may take
the formof an arrow having a hot spot that specifies the |location of the
poi nter when the user presses a nouse button. O her pointing devices

I nclude a graphics tablet, stylus, light pin, joystick, puck, track ball,
track pad, and the pointing device sold under the trademark "Track FrggﬁEZMB
by International Business Machines Corp. (IBM. Conmuni cation between
processi ng system 20 and other data processing systens may be facilitated
by serial controller 88 and network adapfger 90, both of which are coupled
to systembus 5. Serial controller 88 is used to transmt information

bet ween conput ERS, CEY BEL weer! aoremt By ansk R?féjr}y}?gralogeivﬂﬁ?ém%hbég
€Sy s

at a time overaad §kBEl Gehiohs-. Serial commnications can

(controlled by.sope tandard?suc asgina? c%k SIS EH R PY risnkay b by
the exchange of ~G6nPFolfOrE| Ghams onengti dowlrivet.he flow of inforrmtion).
Exanpl es of serial conmunication standards include RS-232 interface and

the RS-422 interfagg. ' trated, such a serial interface nay be used
to communicate with rmlééfrﬁn Sé!ﬁioﬂfg&gmp’iss MRy Esmilslageidon rdeldtee mimatessing

enabl es a conpif efor oreadnayi atl Wor?@BGrbl 7iNfQL t%%ndpvirﬁg¥ﬁgg%&g
n

t el ephone |ingge s & e | gital conputer 'si'g S5 65

si gnal s suitablémyggp'conggﬁ[égfﬁgﬁg S¢ér 1pgrEpRBdcEi washelvbddmnd hage e
utilized to cOHiftd FR¥arprdtagsfagasystem 20 to an on-line infornation
service or an Internet service provider. Such service providers may offer

sof tware that can t:lg 3%)Wn | oaded
eyboard mouse controller 80 is provided in data

pr?ceésing system 20 for interfacing with keyboard 82 and
peinting device 84. Such pointing devices are typically
us?d to control an on-screen element, such as a graphical
p01§ter Or cursor, which may take the form of an arrow
having a hot spot that specifies the location of the peinte):
when the user presses a mouse button. oOther pointing
éevices include a graphics tablet, stylus, liéht pin,
Joystick, puck, track ball, track pad, and the pointing
device sold under the trademark "Track Point" by
International Business Machines Corp. (IBM).

Communication between processing system 20 and other
data processing systems may be facilitated by serial
controller 8B and network adapter 90, both of which are
coupled to system bus 5. Serial controller 88 is used to
transmit information between computers, or between a
cémputer and peripheral devices, one bit at a time over a
single line. Serial communications can be synchronous
(controlled by some standard such as a ¢lock) or
asynchronous (managed by the exchange of control signals
that govern the flow of information) . Examples of serial

communication standards include R§-232 interface and the

R5-422 interface. As 1llustrated, such g serial interface

may be used to communicate with modem 92. A modem is a
- communlcation device that enables a computer to transmit



I nto data processing system 20 via nodem 92. Mbdem 92 may provide a
connection to other sources of software, such as a server, an electronic
bulletin board (BBS), or the Internet (including the world Wde Wb).

Net wor k adapter 90 may be used to connect data processing system?20 to a

| ocal area network 94. Network 94 nay provide conputer users with ne § of
comruni cating and transferring software and information eIectronicaI?@.JULzmﬁ
Additionally, network 94 may provide distributed processing, which

i nvol ves several conputers in the sharing gf workloads or cooperative

efforts in pethEpmnagiant aver Ménmoiek D4 elaphonlesdipeavi docacd@nN oG t 0

ot her Syggemﬁeal hasApulei! LdRA 10N it B3 d 48 grlier Nelirc st Jeor
spl ay 96, it ro i splay caqntro —is usedto
di spl ay visug?éou%%ﬁ%gegkégafggrbéeggagon%rg&@??rng§@9§FbﬁFZ§?nS&5h vi sua
out put may i nebhtzedxEo cgpaghitc datanipretes sgngplyesemard wiodem obi-gplay
96 ”?ydbe liﬁbhémnmaeﬂomﬁEhrGEEeba&edPYH?Q@r@E%PESXVi%@ bebvaaged L gl
panel " di spl ay: N , - hase o ay., spla

sePVide 982 oRLARER- RASed fird SP&%Qﬁre Eﬁ%é ¥3nggkeﬁéﬁé'&qﬁqﬁﬁ)

controller 98. includes el ectronic conponents " Tréquire

signal that i'3%@n aE% BFSEFEY1nge SYBLERt éP 188 FefeRe 9%2oupMedernn Sdatmay
processi ng syRIYVIH avFanpaeEsiral teorthsil §ources P soEtwede,i susdedd &
put text or ILEGHPut @n- gésetabedci baddctdn boakidngBeenS bierdmel Int@FRaper
or on anot her (imecl udingueheamoa1br fRgRaK@RGY sheet. 19 JUL zoos 12 O her
types of printers may include an inmage setter, a plotter, or a film

recorder " Parall el geqbeel hakot8? b5 H3§Tobou3sAT BULLLRL 32,

processing system 20 to a local area network 94. Networkx 94
may provide computer users with means of communicating and
Lransferring software and information electronically.
Additionally, network 94 may provide distributed processing,
which involves several computers in the sharing of workloads
or cooperative cfforts in performing a task. Network 94 can
also provide a connection to other systems like those
meptioned above (a BBS, the Internet, etc.).

Display 96, which is controlled by display controller
98, is used to display visual. output generated by data
processing system 20. Such visual output may include text,
graphics, animated graphics, and video. Display 96 may be
implemented with CRT-based video display, an LCD-based flat
panel display, or a gas plasma-based flat-panel display.
Display controller 98 includes electronic components

required to generate a video signal that is sent to display
886.

Printer 100 may be coupled to data processing system 20
via parallel controller 102. Printer 100 is used to put
text or a computer-generated image (or combinations thereof)
on paper or on another medium, such as a transparency sheet.



-and control bits simultaneously over wires connected between system buys 5
and anot her parallel communication device, such as a printer 100. CPU 50
fetches, decodes, and executes instructions, and transfers information to
and fromother resources via the conputers main data-transfer path, system
bus 5. The PowerPCT:a processor nmade by |13M may be used for CPU 50_
System bus 5 connects the conponents in a data processing system 20 and
defines the medium for data exchange. System bus 5 connects together jan L 2006
allows for the exchange of data between nenory units 56, 58, and 60, CP
50, and ot her gﬁvice: as shown in Figurel2, Those skilled in the art will
appreci at e t hat “AHaf¥PEifo & 31 g toaase ana ¢ ofysd Tk efh ia?}nagfecc rdance with
the present invkoatien, My Qa%gﬂﬂﬂgéégﬁanconponents sel'6ed ad” Tr o 1 he
foregoi ng, including even multiple pré% sors. Referring nowto Figure 3,
one enbodi nent of the present invention allows data processing system 20

to check the stateBapnélibhe Cahitdes, 1Rar 1% 0 L he Sy tem before allow ng
- ' wdrs B e

the systemto -on_ i esponse to a power- étenchamyl tsingrealda Jhe
| ogi c functioﬁﬂgﬁe%%$€5ﬂgnﬁéasiﬁlelﬁﬁ@@mmmﬁ@bb@etha l.ogi.G-. (PAL) .device
Lo @qﬁﬁ§lgg &edruaan

110, preferablsysdacated gnyhhe mot her bgard. Device
to herein as the "Ghidance-ls-GgﬁéibgglgPr@ﬁée ACOMZHBIRAL iohl@evd ce, such

appropri at el y 3r Sgriatierolebeck several features of the system These
checks preferably ensure that: (1) a system CPU or termnator cartridge is

pl ugged i nto each lot; (ii) a properly matched CPU cartridge has been
19 JUL 2006 i nst al @’gj’ iﬂ ot ¢Hehagst durodss, (ahd) eRubhipke; at.ain
e5€4 ueexons, and

tran: i i
nsfers information to and from other resources via the

computers main data-transfer pPath, system bus 5 The
PowerPC™ processor mmade by IBM may be used for CPU 50

Sys :
ystem bus 5 connects the components in a data processing

system 20 and defines the medium for data exchange System
bus 5 connects together and allews for the exchange of data

between lnemory units 56, 58, and 60, CPU 50, and other
’

devices as shown in Figure 4. Those skilled in the art wil}
appreciate that a data Processing system constructeq in
accordance with the present invention may have multiple
components selected from the foregoing, .
multiple processors.

including even

Referring now to Figqure 3, one embodiment of the

re ol | j :
pPresent invention allows data pProcessing system 20 to check

o pParts of the system before
allowlng the system to power-on in response to
reset (POR) signal. The logic

the states of the various

a power-~on
function is implemented in g

Pre device 110, preferably
ocated on the system motherboard.

programmable array logic (DPAL)

| Device 110 is referred
to herein as the "Guidance-Is-Go PAL", or GIG pAL

110 15 appropriately pr

GIG PAT
. °grammed to check several features o1
the system. These checks pbreferably ensure that:
System CPU or terminator cartrid .

(1) a

ge is plugged into each C
= - 3 1 . PU
slot; (ii) a properly matched cpy cartridge has peen



conpati bl e power supply requirenments; (iv) the main power supply has been
properly connected to the system notherboard; (v) all daughter, cards are
properly installed; (vi.) the power supply connections to any of the

daughter "cards have been properly installed; and (vii) the CPU
on-cartridge Power, regulator (oCVR) or voltage regulator nodule (VRM is
properly installed and functioning all these conditions are valid, then the

system g. Wien sequence is allowed to power-on proceed. Wth furthqm{q%ﬂWB

reference to Figure 4, device 110 ensures that a system CPU or term na
o . each CPU slot #82. The conputer system may

cartridge is p hd tg

support one or nultTple RRY) E Ftﬁyégem;tmaiiplmgltm§get?§UEDtherbqard 114.

If the user cHo¥Rstimlagpowss 08 ngLE§EU capabi ity o hE°R828m a

CPU ter mi nat ofg\gard, i), 1 be installed | ah§"=BES t hélehptheshotia. phieihese

termnator cards are not ~THStRYPRErly heoshgatbd qudl ity 2 SE%ﬁ CPU bus wil |

be severely Béfhaddhandyi chyicam 1 y&éhﬁgrdata | oss on the CPU bus,

possi bly tranqg&quEEy to the userq?or t'e‘s@%{%ﬁnﬁﬁﬁ/Piﬂmeihmciheﬂaﬁled;

all). Current CPU an IﬁﬁWﬁHmﬁQﬁp%¥nqqmm§gﬁiom§a&ﬂdhyng% éﬁ@ &ontaén a

| ogic |ine, mﬁPéHSihaweah@%dlp}oggfgywﬁg!Qh_ei_her cartridge. THgRter

| ogi c- 1 evel Ibﬂecﬁtr&g@t ed t hrough t'he et @rid orthe @G PAL

110. The proper state of t Reyed G%Al_laitrqxut(dow)ca,tres,glr}'a;tgeeiltger a CPU or

term nator cafPRidge (YBMYPLGS paldp el he GhYslots  There“are A ®BUs f or
: . P lgt %ﬁ,a dedba ) e T

use in currenglfctﬁ@%grrsnghl_ch occlpy t hé “s&ire 3Ry fueait icardng dgensdhel |

and connector. Thésé CPUSIUFFRERS| Arel vek ispeetsn @ﬁba@?g@%gﬁixﬁjzes, cache

sizes, and selRAYENoOEhes &RALWEAStoTRGLR LY @ Set of s stem €r-on

Wit
h further reference to Figure 4, device 110 ensure
s

that a i
system CPU or terminator cartridge is Plugged into

each CPU ;
slot 112. 7The computer system may support one or

?:lz;ple CPU cartridges that Plug into the motherboard 114
" s:gz:er chooses tolnot use the full cpu Capability of |
Ly em;;ya EP: terminator card is to be installed in any
' Slots. If these terminato
installed, the signal quality on the CPg Ezzdziiieb:Ot
zz:?r;izsfzfra?ed, wWhich c¢an result in data loss on the CPU
y Lransparently to the user
not function at all). Current CPU a
used in most PCy c¢ontain a logic lin
Presence of either cartridge.
routed through the CPU connector and on to GIG pAL
The proper state of this GIG pAL .

(or the system may
nd terminator cartridges
€+ which indicates the
This logic-level line is

.C

cccupy the same Physical cartridge shell and

These CPUs differ in clock speeds, e oteae
5izes, and several other features,
BIOS code/commands,
on each motherboard,

data/address sizes, cache
There is a set of system

co ' ln ¢
ntained in 4 Programmable logic device

which are Customized to each

[ mb l.n t-' 3 “ gg
! af



" BI OS code/ commands, contained in a pro y on each not herboard, which are
custom zed to each | ogic device conbination of CPU feature. If a CPU
cartridge is plugged into a notherboard that does not contain the proper

BIOS 19 JUL 2006 14 support code, inproper systemfunction may result.
Current PC CPU cartridges contain five logic-level identification |I|ines
that indicate a unique nunerical pattern for each type of CPU These are
called voltage ID (MID) lines. GG PAL 110 checks these lines to endif U1 2008

that the digital nunber encoded by these five logic |lines matches a CPU
for which there is proper code contai né# in the ot herboard system BI CS.

The proper stat'@bertheeds, GikAk vipeRULs vishEinC .hat ___each of_ the
instal l ed CPU Lﬁ@féﬁﬂjdg&ﬁt{:i sugporpt ed sg;s t hne%?n@:ttrﬁtea?’bgﬁryd 198 oo d S rRARE
suppl y voltaggtand curren 988 | FEREALY diwealogiictileale lexamate of 4,

di fferences betd®®h GRik. ihfliaa€BUa gakbhieddemksS | gged.into a notherboard
whi ch does notg £ GOpY al ”{159? pr oper gowe? Euggfn)kﬁ%g EI gta%&?r(’céqa(’lre@%h type
vol tage regul ator nmbdulé © $34) edgyphgageo IDh¢VERY Qamlelsi.dges T angi{jor

t he not her boarld he§hiedsul thesa hﬂdégi@5,ehguggegﬁatagﬁenaﬁhagéglCPUqu1 :
I'c Pageatpu

installed in tehacysd Lk oL sible,to. , have con
requirenents. Lf a sy??%ﬁ%%%éépg§g?e °BhCi hinpfsmatahes damBye foe WG ch

not her boar d Vﬁﬁ?gﬁufstHﬁPKﬁIJQE@@r@dgésine@ DR Ctke £$ghg@bo;}? %ggt%%ﬁo
heck h e . ' f |
Chotal | od CPUpare commi pieat R 08 BO PRI S B (SRET Bewt st adbcateshitmat

instal l ed CPUg  ake tible eac .
@G PAL input indi 82“?352’% H’&is%%ﬂe%fcmf hféarmrégmdimhppoftédgs? WL
supported by fR&hemdtdeercharal \ARMee and are conpatible with each of her

| IPower supply voltage and current reguirements are a
Critical example of the differences between CPUs. If a cpu
cartridge is plugged into a motherboard which does not
contain the proper power supply regulation (called a voltage
regulator module or VRM 116), damage to the CPU cartridge ’
and/or the motherboard may result. 1In addition, if there
are multiple CPUs installed in the system, it i; possible to

have ¢onflicting voltage input requirements. Tf a system is

powered-on in this state, damage to the motherboard VRMs and
the Cpu cartridges can occur. ¢Ie PAL 110 can also check
these lines to ensure that the power requirements for all of
the installed CpUs are compatible with each other. The
prOp?r state of this GIG PpAL input indicates that each or
the installed cpy cartridges are supported by the
motherboard VRMs and are compatible with each other.

Power . .
wer supplies used in current PC systems often contain

multiple cables that atlach to the motherboard of the
System. These cables often contain a replication of
the voltages contained in the other motherboard cable

some of

‘ . | 5. The
replication is done to bProvide a path for additional curr

e ent
low from the power supply to the motherboard. If only a
subset of these connectors is plugged into the motherboard

the required voltages may be present,
currents will not be availlable.

but the required
The system may have enough



‘Power supplies used in current PC systens often contain nultiple cables

that .attach to the notherboard of the system These cables often contain a
replication of some o the voltages contained in the other notherboard
cables. The replication is done to provide a path for additional current

to flow fromthe power supply to the notherboard. If only a subset of

t hese connectors is plugged into the notherboard, the required voltages

may be present, but the required currents will not be available. Thel'9 JUL 2006
system may have enough 15 19 JUL 2006 cul¥ent to start operation, but may

fail at a |ateyfi ggrigg E nmore power-intensive operation- To check
that all, power cables af & broPBFF§tpPhggeutimey fhelratespegtiyvers

nmot her boar d cSHHERDras maré ogbre eVl ohi i ed t hrgugh. each o?ethese
et aatehs e SptPalfon o FHanaskI thet als

connectors. |f e_connections_are
open-circuitenyggﬁ:ﬁﬁ%{%% AUt REPREC by Pheom @ Dito el pr ppspestabe Of
this GG PAL Mofprhoutidat@emédesral 50 3 r cables are
properly plugggdy ie dheir res ective n%?ier b%%\%%f)ojé\@ﬁ%eﬁ of SUteBnpiar engh
systems axe of ten par titd ohetP RO $rai nl £ sy oot bickee o rid et Hear gh o and

several daughfdssdagds.thn 1iaxanple oie f_these daughter cards is a

menory expansiagp q:%rd? 113:. Thi s partie'Eiq%ﬁelrggc o]?celfﬁ'—eecgygiirﬁ%ents

allows for flexibili oY §h & 15 RAdm milbeuprapred: femitld teaf asnidasTg PAL

nmechani cal paéRRYENG nofi claltee 55 WA R 11 fO@'ﬁ%eOfaflhese daught er cards are
¢o

n ssing or inprese ' led...a .partial or conplete EE%E | ure may
occur. |f thing ig ghyg_gp't%{gyecf%qt& NG FEPF PSS tiven ssdihentbdaxrd he user and

result in unkRdWR®FE8ESof data integrity. To check that al

Computer systems are often partitioned into a main
system board (motherboard) and several daughter cards. an

exam :
pPle of one of these daughter cards is a memory expansion

card 118. This partitioning of the system components allows

for flexibility in the system makeup, and facilitates the
mechanical packaging of the systems. If any of these
daughter cards are missing or improperly installed, a
pPartial or complete system failure may occur. TIf this

partial failure, it may be transparent to the user and
result in unknown loss of data integrity.

15 a

o To check that all
; € daughter cards are pProperly plugged into their

r .
espective motherboard connectors, a logic-level line is

routed through each of these connectors. If any of the

connecti 155] ' i
tions are missing, the line will be open-circuited and

wWill be detected by the GIG PAL. The Proper state of this

GIG PAL input indicates that all of the all daughter cargs
- O e WA D

are properly plugged into their ,
respective " A
connectors. P motherboard

As with the cables that attach to the motherboard for

other
&I components, the power supplies used in current pc

systems often contain multiple cables that contain a
replication of some of the voltages contai
cables, routed to different subassemblies,
for additional current flow.

ned in other power
to provide a path
If only a subset of these



of the daughter cards are properly plugged into their respective
not her board- connectors, a logic-level line is routed through each of these

connectors. If any of the connections are mssing, the line will be
open-circuited and wll, be detected by the G G PAL. The proper state of
this GG PAL input indicates that ali of the all daughter are properly
pl ugged into their respective notherboard connectors. As with the calles
that attach to the notherboard for other,_conponents, the power suppli@ﬂULme
used in current§g%@ systens often contaiﬁé%ﬂtiple cables that contain a
replication of Seftotse ivwolagase | ned .in other power cables,
routed to diffexgnia guhagse II? es,” t%%@v&gﬁe% RRIPeS qramthli tiNdequj rog
current flow. If only a sufsé® & astue 10t T hbUly 2RQ6- LPNEG OrS i S
pl ugged into thEFrdbrepeﬂycam@iade%_req%%rgd Vol tages nay B Prfeddad, ruut
the required C“ﬁﬁﬁféﬁtmﬁbag #—j be 'di rect Py Saf8i Fay eotThevsy stem; gy, 0t
have sufficient, current avaPl&ple FOWEr-bhe aays keRLFRYA3YE ;POMer - on t 0

[ ' Pt opé?ﬁfioﬁ?sﬁut:

. .the g '
Do s ﬂﬁpemamayaha&elEEgﬁ?&LgﬁFggﬁhggot;%gvarbpasadaughtgbt

operation. Thi smdwi# y.eyvepn be des

cards attenpt to:%}aﬁ%%u??e%tX?E?Buﬁhmgnﬁuréng éom@fecggggpgiﬁgted.
connect i ons fr dRUtaeron subBlssenbh i B§ eqﬁ%#Fgcnl att ached sem cont¥t or
fed"ay e VY |9e Pt rgeeive heds the

device:. To cRhegkdat ower cab

respective daughter cafﬁﬁ%hﬁﬁﬁﬁt%ﬁ%ﬂﬁiiﬁﬁeuptiuﬁ(urawrghgféﬁ@uted t hr ough
each of these CBiddéor owdr-anyy @int thg connections are mssi HEOYHE 1ine
Ted BPate ans hain dftteeipr oper

wi Il be open-cisuglists@ehy 1 w || he detec
state of DA Ll%rm&grh attached semiconductor devic
S5

) & logic-level

the connections gy g. each of these connectors. TIf any of
’ € missing, the line wil] L

and will be detecteq by the GIG6 par be open-circus teag

- , The proper st ~
this GIG pay lnput indicates that all ° ate of

b ? tO

. C P

. the cpu cartridge.
ovides for g better operational speeq
ocvre maeeai? OUt.Ut-l Tﬁé CPU cartridges containing
oo 1n poi | ' p 9gic-level line that Indicates
‘ . ating in the Fequired range ( -
using this type of OCVR for volt
motherboard VRMg aré not required for the given cpyu Vollag
2 S G,

It is nece
the e 33ary that the cpy voltage be fegulated in
O!"‘\"
of these OCVR/VRM devices. 1o check that c
3 “hat the

performance for the cpy

T

Power-Good). -

e

| otherboard), Che
he oo e gic-level] signal linesg areé routed to
PU voltage identification (VID) lines
. = —alh



'this G G PAL input indicates that all of the all power cables are properly
pl ugged into their respective daughter card connectors. Several of the
current CPU designs use an on-chjp voltage regulator (OCVR), contained in
the CPU cartridge, regulate the required CPU voltages - T to regulated
voltage at a location nmuch clo CPU sem conductor device contained in the
CPU cartridge. This closer |location g provides for a better operational
performance for the CPU The CPU OCVRs contain an output |ogic-Ilevel aline

cartridges OCVR operating that indicates j5: in the required ran e pnﬁln?ﬂ
this type ( awer-Good) t~-~r i of OCVR o vol tage regul ation, the ' JUL Z006

not her board VMVS ke botuged ufded i 0L Igeg(}s?ﬁi %%gugt%gflréfg&wét@i séfn;;:ssar y
' neia . The

that the CPU v be re g 4,r ulat

OCVR/ VRM devi c?sﬁ&%gr csreiteac‘%@ Hatthire clw arar sqaul ait,{%evi Cqﬁ_gas been
installed (eit @@NRan‘aVﬂommrng&R?rt ridge or a &h ¥Rt either ap
not her boar d) tgge Q‘%}S&E“Ci ?\h& Jpower -good" | dSerevastsildnal dridiess ar e
routed, o the &G 9 l¢dﬁtm@edﬂiﬂ&d1ﬁgﬁ@gion (MID) 1,11-le s S
~.al7 17 19 JUL 2006 also be used for this power “régul ation

differentiation. ThRdthQBﬁng%ggg of this G G PAT, input indicates that
ei ther an CbVEhgéng.nDtherboar VRiFfialebe bR Pﬁsvédbddbynqh@spggggﬂ%Lng
within it's speciTiei°Fangéchadsi enonalngeahutesygay be provi ded by the
pr esent correct. In some syste Tder of the cpUs is
SPU (51 ms, the slot designated for 1 first
ot CPU 0) must alway

5 be populated 1
Other CPU slots js optional e of

] o

with 1
out also Populating the first slot (i.e if th i
only a terminator card in slot ¢cpy 0) : e

The present invention th
benefits. Not only is
power-on sequence,

Us provides many unigque
system checking allowed before the

but this checking extends to

subassemblj
lies, cables, etc. These checks accordingly

brevent operation of the comp

0s5sib i
P 1y damaging state. Moreover, the device can be

implement j
. P ? ed to leverage @€Xisting structures and buildi
locks in existing pC designs e

uter system in an undefined,

Alth ] '
cugh the invention has been described with

reference L £ ]
to specifie embodiments, this description
PLion 1s not

me
ant to be construeq in a limiting

e . sense. Various
modifications of the disclosed y

o . .
alternative embodiments of the i:ﬁ::;?jzts;'as S
apparent to Persons skilled in o g ome
description ©f the invention.

Present invention has been disc

(PC) embodiment,

the art upon reference to the
For example, While (he

has losed in a desktop computer
1t is equall :
computers such as network com
workstations,

Y applicable to other typbes of

Puters (Ncs), servers,

:L -



i nvention, such as ensuring that the order of the CPUs is correct. In sone
systems, the slot designated for a first CPU (slot CPU 0) nust always be
popul ated, white use of other CPU slots is optional. These systens may not
operate properly if only a second slot (slot wthout also populating the
first slotPU | ~.is populated only a terminator card in slot CPU p'

there is accordingly be further programred to check popul ation PAL }ﬁJUL

~' puon order for these inplenentations. ;,the present invention thus

provi des many uni benefits. Not only i's" system checking allowed before
the power-.on Sgaﬁéﬁ@@Jd@ﬁdtﬂnét éghﬁﬁiends to subassenblies,
cabl es, etc_ Thesge 89%9%@ %ccordlngly pre nﬂlmmnqﬁet@ gonput er

systemin an undefl ned, t%edérmglmgc&tag& é\/tq:{) quer the eVt tRorhn
be inplenmented % @%ﬁéhaQelaxmgglggp%%t LCt ur.es and Qﬁrﬂf@ﬁemmcﬁﬂﬁthﬁhon
v

exi sting PC designs. Although the i ent| n St&dMseen descri bed with
reference to specific enbodinents, this descri.pLi.on is not neant to be
construed in a limting sense. Various nmodifications of the disclosed
enbodi nents, as well as alternative enbodi nents of the invention, wll
become apparent to persons skilled in the art upon reference to the
description of the invention. For exanple, while the present invention has
been disclosed in a (PC) enbodinent, it is equally applicable to other
types of conputers such as network computers (NCs), servers,

wor kst ations, mniconputers and mainframes. It is therefore




~ 18 19 JUL 2006 contenpl ated that such nodifications can be made departing
fromthe spirit or scope wthout a5 defined in the of the present

i nvention appended clainms. -19 W claim 19 JUL 2006 1. A nethod of
controlling the poweron of a conputer system conprising the steps of: 5
system providing a plurality of nonitor lines to respective conponents of
the conputer interconnecting the nonitor lines to a logic control circuit;

nonitoring the nonitor lines using the logic control circuit in respon]sg:JBt)zwﬁ
a power-on reset signal; and 10 executing al%ystem power-on sequence In

response to a determnation by the logic control circuit that the
conponent s of '%'(B#puter system are functioning properly; wherein: the
conput er systemhas a plurality of CPU sockets which nmay receive a system
CPU or a termpator cartridge; and 15 the logic control circuit determ nes

that one of the syst@annethod ofrconaotingagher rd ' I ed intqQ each
! Ot ot 6 S ARG LB O

of the CPU sodt&issf: 20 2. The nmethod of claim1, where
mat ched CPU cartridge has been

circuit further det ..nes that a properly
installed into the 2{5@1"@% %Pﬁlﬁar"éy HE!TW@@FO{‘J ined tairespetivihesiapoheh B A ROk Smputer

control circui?f®the dt i r e
interconnecting the monitor lines to a logic control circuit;

monitoring the monitor lines usin i ircuit in re ponse
g the logic control cirewit i § 0 A
10 1 r-on T r t
o exelcutmg a system power-o sequence in csponse to a determination by the
ogic control circuit that the components of th Y.
¢ compuler system are functioni s
i: ys nctioning properly;

the computer system has a 1 i
plurality of CPU sockets which m: ive &
CPU or a terminator carlridge; and e siem

15 the logic control circuit delermines that
. ' one of the system CPUs or termi
cartridges is plugged into each of the CPU sockets. ’ o

2. The method of claim 1, wherein the logic control circuit further determines that a
properly matched CPU cartridge has been installed into the system.
20

3. . The method_ of claim 2, wherein the logic control circuit further determines that
multiple CPUs contain compatible power supply requirements.

4. The method of claim 1, wherein:

25 :111 e 1corr'lputer system has a main power supply and a system motherboard; and
© logic control cirenit determines that the main ,
power supply has b
connected to the systern motherboard. ey R properly

5. The method of claim 4, wherein:

30 the computer system further ha i
' s a plurality of daughter cards that inte
with the system motherboard; and o

the logic control circuit further determi
nines that all
properly installed. of the daughter cards are

[RALIEQI02310 docrsxh



‘ermnes that nultiple CPUs contain conpatible power supply requirenents.
4. The nmethod of claim1l, wherein: 25 the conputer system has a main power
supply and a system not herboard; and the logic control circuit determ nes
that the main power supply has been properly connected to the system
not herboard 5. The nethod of claim4, wherein: -30 the conputer system
further has a plurality of daughter cards that interconnect wth the
syst'em not herboard; and the logic control cifrcuit further determ nes 1t9n,ﬂn_ 2006
all of the daughter cards are properly instafled. [R\ursQu2J to dw.d -20
19 JUL 2006 6. ,.The nﬁltahOd of claim5, wherein the logic control circuit
further deternfnes t ?meﬁtﬁﬂeqfoéuppﬁ,ywmruinethéil@@c:&rﬁr&l%\%ﬁﬂmegr FefhR
have been propRdWer supslyabhesttions loﬁﬂédﬁi?%h@é}%aﬁfs claim L reln detergines that
S Y%hcqndﬁ? rg’o‘ﬁﬁtﬁlgw-ci rcuit

conput er system i ncludes a power regulator;
determ nes that the power regulator is functioning properly. 8. A conputer

system conpri si-ng: totrcampthod af claim of whergpenent s i ncl udi ng at | east one
central pracessing ufiétor gvst for interconnecting said
i A f e??_lﬁﬁ",@%g%#’ wELregptan andonnect ed to said

conmponents; a pluralgt n ]
conponents; and | ogic )ég rg%tr &HEUH ofleterstineso iah ghe IFewe Mepultok | 18 Sfnétibning
response to a BSOREEY-on reset signal, 15 said |ogic control means father
executing a system power-on sequence in response to a determ nation that

sai d corrponentgs of the conputer systemare functioning properly; wherein:
: A compuler system comprising;:

. . . .

1 a plurality of components mcluding at least one central processing unit (CPU);
bus means for interconnecting said components; |
a plurality of monitor lines respectively connected to said components; and

logic control mean tor

s for monitoring the monitor lines j
: nes in res .
reset signal, ponse t0 a power-on

15 i i i
- stald clloglc control means further exccuting a system power-on sequence in
onse to a determination that said component
s of the com 101
N puter system are functioning
wherein:

said components include a pluralit i
y of CPU sockets whic i
20 CPU or a terminator cartridge; and ey recelve & ystem

cpu said %ogic contr?l means determines in a designated order that one of said system
§ or terminator cartridges is plugged into each of said CPU sockets.

9. i
) d _ The computer system of claim 8, wherein said logic control means further
L ctermmes that a properly matched CPU cartrid ge has been installed into the system

(110. ‘ The compu_ter system of claim 9, wherein said logic control means further
etermines that mulliple CPUs contain compatible power supply requirements

30 11 The computer system of claim 8, wherein:
said components further include a main power supply; and

said logic control means determines that said main power supply has been
properly copnected to a system motherboard.

[RALIBQJ02310 dae gxh



sai d conmponents include a plurality of CPU sockets which may receive a
system 20 CPU or a termnator cartridge; and said |ogic control neans
determ nes in a designated order that one of said system CPUs or
termnator cartridges is plugged into each of said CPU sockets. 9. The
conputer systemof claim@8, wherein said logic control means further 25
determ nes that a properly matched CPU cartridge has been installed into
the system 10. The conputer system of clai r’319, wherein said | ogic cohilioglis
means further determ nes that nultiple CPUs*Contain conpatible power
supply requi reﬁnts. go 11. The conputer systemof claim8, wherein: said
conponents furtfrer i MBF CRMAPYeRsystemellaims Lbphyreimnd sai d | ogi ¢ contr ol
means det er mi nes t hasaid abohpondrts PoRRE ol ¥ i ect ed
to a system mowhRishidasem matherb3art 2006 127 h&}ﬂ&?%ﬁ&%@f)g?g{eﬂ%‘?gﬂte{ﬂo&‘lw
11 wherein: said cog’[{f(ﬁrl\ents ?urt éripclude a plurality of daughter cards
that interconnect with Saf§ORapmsiurbemdeterninesthat all bflsoigi daupbtek atds are
means further RFeP@ivinstdledhat all of said daughter cards are s properly
installed. B. The conputer systemof claim 12, wherein said |ogic control
means further ]r?det erqu nes that power supply connections to said daughter
cards have beelt propthd §OMPHEE sy§tem. ofl glaimd . 12T vehereinuaic logiy £bR1d10MeghsARifnSy
wher ei n: sai d determinesnthat powehenpplp donfietidnd @Vakid' & fb}%ﬁdsaﬂﬂesﬁéeg 1Lr88¢i=,rf
control neans idethgédn nes that said power regul ator | unctioni ng erly

properly. [,
14. The computer system of claim 8, wherein:
said components further include a power regulator; and

said logic control means determines that said power regulator is functioning
properly.
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