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'l'bitl'lnventian relac.s 9enerally ca bandl1inq lo•• Of paver 

in • ooapu~•~ia•d •PP•~•&u•, anll relate• mare part1a\ilarlr ta t:.b• 

optimal !aan411nf of • ctond1t.1on o~ retun1 af power ~o11CIW1'1g the 

J.nit.latlon of ta• ban4lin9 ot lass af ~· 

I~ 1• COllllClnplace ca ~•e • proc:e1111ar (typically 1 

aicrDpS"OCB8•arJ unatar •to~ml pr09r.,, ~on~~al to replace ar 

auv-an~ funet.1ona mn:-•~iaYsly pe~f~ J:ty .. cnanical app&ratu• or 
. -bJ dmlc:at:...S cJ.l'Cnd.uy. ft• .any J.nt.a~n•l states' at t.hll 

proca.~or, acor .. 1n procea•ar r119i•t•r•, ara lose 1C the 

p~aor los•• pov•r. •1•11arly the con~~ ar a vola~il• JUUi 

etlip •~• lD&t if pOlfu- to the RAM c:hip 19 lase. In many c:on•l.IM~ 

pnduc:u usinv • proc•ssar U.•r• is no part:.icular na9d ca ••• 

'tU pr:ac•uar •UC•• ar RAii c:an~enu, •• that. t.urni.119 t:la• praduc~ 

or.r cv.t:• pover ~ 'the prac:a••or and Ch• RAX,. and •• a r-ult. th• 

proc:tM1•ar staces anll U11cont•11u are 1ast. 'ftJ.i• 1• tba c:ue, 

for mcamp1e, vita mse P•nona1 c:oapuura dapan•llnt on tb• 

appllc:at:ion prOCJr•• bein9 execut:ed. If the &a-1:' Ila• •nto•l:'•d d•t.a 

inco ~ RAK of 1:11• C011put:•rw u avoid la•i119 Cha d•U me uar 



- ( RECEl YED IZ/ 11 111: 13 1996 AT 535'186111 

FR01' B G D l R 
•AGE 

79tFai)102i 6'96 1f55/sT. , i : 14/NO. 356 t 588399 P 19111 

11ust ~yp:t.c:ally eQlic:ltl)' invitJce a roac1n• to~ acarirrq data to • 

nanvolaCll• ae•ary (sac~ •• to a .. 911acio madlumJ bato~• ~u~inq 

oU tl\a c:aanpus:.er. In ot.h•r ll)"st:as same or all tis• RJ--S J.s 111ada 
. . . 

nan~l•t11a, :ypic•lly by p~ov1dinf a ••ck~p ba&~ary thaC 

pr•••r\r .. •he ... o~ i:on~•ncs. 

The 1nc119~ity af UI• •tar•d clata is cn.reac•n9d nae only bf 

tJ\e poa•~iliey ot la•• af povar ~o ~h• ••aot:y davic:a i~self, buc 

also by ~ pa••ibil!Cy t:h• c:PU ar da~a ~u• .. 7 durin11 lass of 

paver oiv• r.t..• ~o • c:ond1tian ~hac .. Jaus • •parlou• cta.nq• ~a 

tll• st:arad da1:a. l'ctr •X••P1•, clurinq eh• no1ts•n ciu 1nt•rva1 

dUZ'ilMJ vhJ.da povar -.. 1:h• prac:•••or ancl addr••• decad•r draps 

fro& nominal 1sve1• (S VOC) ~ zero, care L• 1:h& pa•sib:i.li~y tbe 

CPU MY u.c1ica an i"•t:ii:uction u.ac chan9•• iapgnanc ui:::a... Th.is 

coul.cl ac=r 1f the pll:'Dc•••or vara t:o p•rian • •vrica• . 
c1:anaac:icm on th• data bu.a ca a arsi ... lacac,i.on, viQ Cha 

addr••• deaadar c~u•• gf 1 ... -:11a11-1UU1ina1 pow•r) ineor~lr 

clac:ocU.nq Cha addraa& to some lac:ation oant.aininQ' crucial •aca. 
'l'be re•lt VDqld ~. a spur.tau• cb&nfl• in t:llll v•lwt of th• c:rucbli 

daca. 

ln NAY •\leb q•c... the Z"i•U r&J.aoe.lnw u po••ibl• 10•• of 

paver •re or llct.l• aanc:arn since impan:ant'J.aa.t!o .... u11:1n 11Ul Mv• . 
b••n l:Nlc:Xed Up •1 .. 11bera, ar is c:apala1• or M1Sl9 rec:aut:nc:ud 

i-roa otJ1•1r soaro.• if n•c:u••l:Y• L1Jc•vi•• t:All ~oapecc af 
' pracusor .al.funation or dab INs or .~ .. dllcoder alfgnctian 

~•'C ov•:nrric•• i~portaiit infa~•~ioa i• nat parc.lr:ularly 

dauntlngo, a9a1n ~ec•u•• l~ 1• uauallr qa1t9. ~19•cfarward and 

worb.bl• ~ let t.11• W&U t'aaorss~t bpon:an~ dat;a, f.f swrpac:t:ed. 

of Mint J.naanec:t, t~ a bac:Jmp or ot:hei- swz-c:•· 

ona t.na or •11Plpunt. typleally t&&vinf iftfonati.on •torad in 

nonvolai:il• aAH !a 'Ch• •lec:t:ronio poscage MUI'. %11 aueh po•t•CJ• 

mt•r• tb• amou.nc ot po1ca9e ava110l• for printing a ~yp1cally 

·~or9d .ln whac is called th& •4Ucen4i.nsi ratJlster•. In past&9• 
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mecars it is importanc ttult th• descendiftlf revi•••r ·i• ca b• 
•~red 1n sueb • ~•Y the~ th•r• l• •iniaal 1i~1ihaod at •b• ~sar 

• printin9 pa•ta9a ~hillb b•• noc b••n paid fa~. For example. ~h•n 

ue lr•1:•1' is ~urned oU •IMI l~cer ~urned bacJc cm, tbe c1a.i:cnd.in9 

raqi•t•~ i• ~o have an unch•n9•d va1ge. 

lefare the d..,.1ap .. n~ of el•e1:.ron1a pa.ta~• ••~•r• ic vas 

~nplac:e t.o•uA •dl.an1d•1 Mt:an, t:Ja:ao la, uqrs J.n wh1= 

t:he d .. ca"41114' aqlftar im • ••c:banic=al lleYlc:ie. In • •1:81:' 

mnployinq • .. eaantaal r•vi••~r vi~ Ya1~• •t:Gred in qaar 

posit.ions, 1:1111 requ1"8111Ant: ot a.a dasoandi119 ravi•~.J' ramas.nin;­
unebanqad ia ••tia~i•d ~F the •i•pla fac& o~ th• qear• 

ma1n~a1ninci pasJ.~ion vltla or v1Cbcna~ •~•.a.•1 elac=tri~ paver. 

S\&Ch a -t•r qlntain& ua ~aqi•~u cone.nu IH11th 1n a.a face · ot 
a na~l 1;•nr1nation of power 11ncl :lA the far:• 0£ an acciuncal or 

W'lint•n~ianal ~•rm!natian of.pOSM.r. 

Xll Nc:at: yHn macllan.t.as baviq many J110Vin9 pal:"ta b1v• 

been rep11c:ad vith simpler •89•a1- !JI vllildl .any fanaz:oly 

.. ohaniea1 ~llllC1:ians •~• acc:aap1i•bad br • pa:oc:esaar under stored 

prop-a" c:ancs-01,. %n suc:.11 c••••· ~ udluaical s-evistan •re 

replaced vltls RAii --~· 'Ibis ba• Ileen ~ ase vitb pa•t:a11• 
•Mll:'S and Cbeir d9•candillff r-vS..car•, u .f.n th8 aMVe ...... t:ianacl 

elec:t:nnic: pPIKllCJ• •t:;ers. 

Am in •~•r •J.ectronie •~ipllent v10 noswolat::i1• ... oq, 
11J.t11 •l•ct:i"Gnic: postq'e •t•n t!Lare b tba.noa••n probuility 

ot los.i ot 1:11• lnfarJ1&Uan 111 tJI• ~nvolatile ....,ry due bl 
phc:•••os-, address decadar, •r dau bua aa1f\lnc:t.1on. JJY 

claflnJ.tlon 'Ch• aoun~ of poat:aqe •••11D1• tar priAtJ.nv 1• a 
pa:rtloul•r sured value that is ... u .. d co 1::1a c:oETct.. llhil• ~.,. 

•v•J.1~UJ.t:y of • b•f:kup c:apy af daca i• .. tlsfaGtory for, say, a 

varcl•pracassad doc:u~•nt: it: 1• not vary ••~l•faat.ory for a pastaqe 
' mater daseandinq ~agistar. ln a po•ta9e ••t•~ it shaa14 not ba 

w1thin th• discret:ion of tAe U••r t:o det:ei111na unll•t:erally, for. 

- :I -
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••••Pl•, Cb&~ th• d•saendlftf r•91st:er eonc•nts ift ~h• nonval•tll• 

fU'tK •J:W ta b• i9no~ed and avervr!e'"'n v1cb suppDSedly eorr•c:t 
. . 

backup -•ca fra• •a•• •our=• ~hat 1• wit:h1n th• cantrDl ot the 

c:ua~o••r. ?n•t:••d, .U c:a•c0111ers •nd ue po•C•l autharj.~i"•• at;e 

~o be sa•isfiad viCh ~a. ••••r th• s~or•d val~• •v•t have •n 

•xcaadinQly h£;h l•v•l of eonfid•nc• •• ca ·ibl c:o.-r~t~•••· 

Siailar 111perac1v.• pcesanc t11 .... 1v .. in a~r •leccranlc 

•quLp•en~ Vli•re a •~ar•d ~alu.a •u•~ l:ae corre~ ~· a ni9b d•vr•• 
a~ confidance and ~n•~• ic is ot 11••1• or no ~tili~y t:o camrider 

exi:ernal Dackup• and 1:he lJ.Jce. Th••• lnelvd• 9a• puaips, 

an.a~~•&tad ~•ll•S!' .. cta1nu, ••at-c c:ndit ar.rds, ancl c:aal\ 

r•CJisC•r•. 

ln an·•lec:t:.ranic •Y•C• nrplay,l.r19 a proc:e•aar and •tor:iq 

c~=i•l da~ in RAK, 1t is nec••••l'Y ~D en•u~• thaC t.b• •:r-t.e• 
•&in~ain 1t• C%11C:ia1 da~ unehanqecl after t:be pov.r is ~:ned off 

and ba~ on, even in tlle •idsi: af othar oparat.iGns. ft• •Y•tea 

t::rpically ba• • power s11pply Visick 91v.. pow•r to •a pa-o~usc:ir 
and other GircYitzy ror • i:illa 1nt:arv•l af~ar e~ai:nal ~~ i• 

•vu:chsd aH. 'r,be pavu prav 1ded duriftCJ Qi• in~•rval S.• 

SGUtiJl&ll IC&llecl •re•a1:Ye• pover. it.be sy•CU daai.g'ft uy UVR a 

pa..,•r-.failun warnilMJ •icJna1, 9qent:.lld ~ Cb• power •upp1y 

clrcuJ.t:ry, W111Clll provide• vb.a~ •i.AJh~ a:i. t.Z'JIM u ••arly wa:min;• 

t.o 'the p1:oc•••or. 'DI• desip at l:lle •~ared pr~ for th• 

..,..~.. 1:}'P1c:&lly pravid.. t.be~ •~1va1 of 'tib• PDV•r-tailur• 

v11ni.nf •lvnal invate. • rautine for •torinl) dat:a to ncmvola~ib 

•a.ary or updatiq inform.t:ion in tJae ncinvalatil• aaory. 

Tile rou.tin• of t:h• •t•red FDIJI'•• t:ha1: i• :ir••pona:lv• ca the 

paver-failure vamiq •J.ipal, .. jus~ ..nt1onad, ba• a.ia one of 

iu tine tasl'ul Che 11pdat.1ng of crucial data. 'lb• J:•••rY• paver. 

cypicallV pl:'DYidad by a 1•1"9• •l•c~rolyci~ capacitar ~r::MJ•i:har 

vii:b athar c:ircult.ry, I.• dHlgnad sa that: th• J.nt:.erval durinf 

~hich r•••rv• paver is reliabla exceeds l:1y a aaatortabL• .. J:'9'in 
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the ~i.IUt required far CGSpl•Cian of Cha da~a-updaCin9 rou~iftc. 

Jn t:h•.P•~lcula~ ca•• oi a posr:.9• ••~•r. for •xaapla, the 

inte.s:"Yal du~inq Mhich re&•IY• p1n1•~ Ml relia.bl• exceed• the Ci~• 

racruLre~·~o up~~ca &he d•saancliftfl r•~1scar •• neaded. ~h• 

ine•rval is a1•a la~ enOuqh co pai.1c t:b.• pracasaor eg jnd1cace 

by a part:i~ular ••saaqa ~hac paver was las~ ih Ch• •id-c of & 

posca9a prin~incJ operatlan, it suc:h ~· '1:1\e case. Xn the latt•r 

oasa, upon tha'rea~racion of paver ~o the ••tar Cbe pi:oces•o~ 

enc:euncer• ~h• •••••qe and updac.. the de•a•nclin9 ra~istar 

acc:orc1,l1191y. 

A daci•ion faa1n~ the d••ivn•r of an •1•c:t:~onic •v•c .. 
concain.f.nv orr.ac1a1 data ia What ~ bave t!I• pt"aee•sar do •tt•r i~ 

haa finish .. it& r•qair•d t:asks responaive co tba r.ceipC af ~ 

pove:i:-failur• vamiSJl!I.. '1'!1aC u, ~· raserve pova:r: ~ill 

p.raswu!tly persbt: far •Oii• tima afUr t:lla data-updaCintJ 

•ctivit.l.u uve been ea-.p1et..S pursusn~ t.o ma •~ared prac,rru. 

'llh•n th• n••rve powar runs out, 'tbe pl::'CIC:essor stop• eomplet:•1y. 

lllt prior-~o Qat, it is ._•trGd Chic~ prace••or nat cauaa any 

J:aan to ~• c:ru=1•1 daca •Dcm •• Ch• nonvalat:;ile •eury, 110 t:h• 

•Cared PZ'CICJ1".. •111 CYPic&lly put tb• praee.sor into a ~J.qh~ 

loop, tbac i8 a loop Vh1c:b cla•• nocta.~ excernally ab••i:vata1• 

aCaz' ~., to aep im• praceaaor a=upl.e41. 'fbi• loop, ofteq 

c~lllld a •powar-fail• 1aop, aay •• •• simple••.• f.v null 

inat:ztactian• and a jump. One .,,y U.t Jca.plJMJ Ul• p~o-•e1r in 

s1.1Q\ • laap •J.ni•iz•s ri.ak ta c:nc:ta1 data iJI 1:ha~ t•v 

tranuRiOIW b!Jca plaoe on Q• bus, and non• "' th• ~ransac:1:iCJn• 

are ~lta t:raQsactiona. 

. 
Putt:J.nq t.ba proc•s•or into a tJ.ghc laop prior m the 

.ventu&l lO•• of re••rY• paver c:an 9iv• ri•• ~ an anoaalou• 

r8Salt, frga the u••r'• po1n~ af v1ew, 1t •~•rn•l pow•~ i• 

retunad duinf tll• Uae uat aaa prae•••ar i• using t:be r•••n• 
pover. "?'bot anomalous r••Ult i• loctup of Qa •ciutpmeht:. 'l'h• 

- 5 -
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proca••or r•m•1ns in 'Cb• Ciqht laop, •IJCI do•• noc respand to usar 

••Yba•r4 inputs, •~•n chaW)h cher• l• na apparenc potinar las• 

eau•inq tfti• result~ ·ane.vay t~i• ~ockl&p •ithC CDll• abo~c l• a 

npid svlcc:bJ.n9 ar t:ba •qu.t.piasnc off •rul bec:Jc on. Anatbar vay , 
t:hl• wi;nc cc:11ae aboue 1• ~ JIOJllent:asy las• of •~arnal AC po"•~. 

Th• J.ackup can bappen J.n •LU.er ot 1::.va v•y• - (i) rat\&rn oC 

·~~•mil power att•r Ch• power-failu~• uarninci •~i~ad and b•tar• 

t."le pracessor ha• •nt•red tll• ~i.Ql'J.t: loop '1·•· duri~ 'the roui:L• 

chat:••• .. daea ca tb• nonvolatile ·~J, or tiLJ i-.~urn o~ 

exC•J"na1 pCllW•r aftar tJJ• proc•••ar ha& •~tes"ed ~ t:..i;ht lggp i&lld 

'bafore 1.0S'S af z:o .. arve. paver (l..a. dUl:'iftt' the Er&C\ltion fl~ tb9 

11;lfht. laapJ. In equipaan~ bavJ.nt ~um a cl••ifn, tb• only var to 

~~·• Cb• ~acer from th• laelcup i• t:o t\lrn.1~ ott, leave lt of£ 

101\9 •nouqh for the ra11•rv• pO'iar ta 'be •xh&ustlld, and ~ it 

baclc on. B~ 1::ha u••I' may- not Jcncw dl1•1 ar .. Y bm 11n•vare at 

tl\a C&U•• •ncl so only para•1Yd • ••1!un~ian. An •xaaple af SUCb 

• laap may ~• •••n in ~be pa•~9• .. kar of v.s. Pat. ffo, 

4,•71,141 at col. 1,, 11.na 51. %n that: ·~~, •[tJhe .. 111 

proq~.. ~an only be r•-•~cered. 1:bro119h a c:ompl•~• paver-up 

c:yc:1•·· 

In •1•c:tran1c •Y•~ ... h•Yi.n9 Or11cial data, then, i~ 1• 

d•s1~•b1• 1:D •in1aiz• ~iak ta the dabl dur1nrJ Cbe period of lg•s 

of power, and ye1: co •void tha p~obl- of •Y•t.Ja 1.oc:kup :I.~ the 

loss af power i• bri•f. 

'l'h• pr•••n-c &swenclan J.s d•On.O in th• .-c:c:om.panyJ.n9,c1a1-
~ whlc:b refer.nee •hDRld new be •de. 

J11 &Mi •quip••n~ ac:eordi~ co Chm invention, ~ lac:Jmp due 

~ UIN'ncary powr J.a•s 1• aYO.ldt!d lly use of • COlllJ).t.nat:;lan of 

star•d l'rotr•• and h•rdvar•• A t:Hc parfomed 1n t:Ja• t:19bt loop 

c:becles z:oapea~adly co ••• lllMtt:ber t:b• po~ar•fa1lure condit:ien 

_ come• na J.onqar to be present, and if Chae 1• me case tba •=red 

.., A..-cot" .C: .i +. ~ '-~ prograa cauaa t11e •quiPQnt ca ret::UJ'Jl to nanial func:~ion. 'f JAMI 
"ieltf,,.....C....f ~ 1~··-"'~ ''-c. repeated tesc i;H W a daceninatian 11hatur a J1G'f•r-faUu• 
I-'\ ,, 

-. -
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~•rnin' sl9n•l ls no lon~•r pr•senc. Al • CClftS•quanc•, =a••ntory · 

pav•r lo•••• and oth•~ briet 1nter~t1ons. wha~h•~ dua •o usar 
••nipu1at!on af th• pa.,.~ svi~ch ar otherv1s•, a2W •~di 1••• 

Ubly co r••ult ln undasir1d lacJcup of th• liaur; 

The pr•••n~ invention o•n be pu~ inta pr•c~ic• in ~•rlous 

w•y• an• 0£ wrhidl v!ll nO'., be de&eribed b-/ .,,.,,. ef •~•ple wii:h 

r•f•rence :o the accoan~nyln9 drawin;• in wbieh: 

FiV• 1 i• a func~ianal bloc~ d1A9%"•• Df 8 comp'IR.ar sys~•• in 

acc:oi'danc:t1 v:L~~ invant1on• 

F19. 2 1• • functictMl iiloi:k cU.aqru &havinv tb• power 

aupply for t:ha •r•t.. af ~ exampla&y embadimen~, 

Fi;. 3 is a tlo~ 11lu~r•&inq • fZ'alDlft~ of • ~:JPic:al 

pr:Lor art: •ton.cl ps-aqraa incl'lldil\lf • t,lqhc laaps and 

Fiv. 4 is a flovc:bal'C illu•~•Cl.ntJ a fracia-Q~ of • stared 
p~ C:On'HpondinlJ t:o t!aat 1d rq. 2, 1nac ditt•rinq ill t:cs 
1nc:1us!on af tast:inq and van CC.ri\inf &CCOd.inJ ~'t t:Jle 

inYention. 

'1'.hs'DWJbogc th• figure•, lib el.-nu Jaave Ileen 1.ftdic:a'tad. 

vbera poa•ibl• vitb 1i.Jce r•fel:'anc9 JIUJl&r&la. 

Jtaterring 'tD Fipre 1, an exe-.plary pa•taf• -~" syaca 

cantar• on a parall•l adclngo, contnl, and data bWI ao. A 

cenu•1 prace .. inf un1c (c:PDJ or p:iooellaer Zl U9CU'tU a stared 

pra;rn rroa llaK :17 lty ••n• of thct 1111"a1 pnee••· 1nit1aud by 

povar-up ar by bardva~•.:rea•c, vil•iwby ia~C"S;lons are f•t~6 

and exac11~ed •tart:i.n9 at: • pr•d•t:eninad scartlft9 addrea. ln . 
Cha exapluy emtiocU.•ant die prac:eHOS' ii a canvention.1 Xn't•l 

1051 proc•••or, l:ftd exac:utlan lnitiali1•• at oaaax (haxJr tb• 

addr••• spac=a of tii• proc•••ar is laid 011t 10 that address ooooK 

-, -



[ RECEIVED 12/1? 81~11& 1996 AT S35~86'l 
FROK B G D l R 

PAGE 
AGE 85) l . 85(FRil102~ {' 96 11 : 58/ST. \ l : 14/NO. 3561588399. P 85/u 

. -

fall& ~!chin the IOK. fbe •x•mplary 1051 pro~••sar na• builc-in 

RAH and ROK, ~u~ ~~• scored prDqt"•• i• af suc:h camplexit7 tha: 

far aor-e RA.Ill •hcl ROK •r• requ.u:·••· AON z7 ancs U-.'I( i1 •r• .. an1: 
I 

ta indic•t• llaeh Ch• incerna1 and exc•rnal ROii •nd RAK· 

AlChOU9b tlOS~ Of cne sys~ea, 1ncludiftl) tho bu• 20, i• 

cancealed fro• ~ha usar • ..-. ,.rt.s •~• desi;n•cl 5pac1!ic:a1lJ far 

u••r interaction. 'the .. include • keyboard 22, a display i,, •nd 

H•• P•l't• of • PG•t•9• pdnt.1119 app.z·a.tu11 ZS. 'rhe lat.t:.er 1• 

cont~o11ad ~7 Cha prace&•Gr 21 Cb~augh aa %/0 £nt•~~•C• Z4, ~htch 

connsci:.a to th• po11u9a pirS.nctsur appant:.ua 25 bY .. ans of • J.a~e 

nu~er of discrete vire1, inilieacecl sc:lUlaa~lcatly by tba 1.t.K 

disc=eta ai;na11 26. Al•a das£911ed. for Uller intarac:ti.an ara a 

povar swi~b. not sbown ln rs.,. 1, car.1d.214 pare of a paw•r 

aupply, &l•O not •hovsl .t.n Fiq. 1. 

'l'b• •r-t;•• of ~· mmmplary .Uoclimanc i• inta~d to~ ua 

•• a •opbi~1c:•~ad and. raliallle po•ta9• .. tar. As ••ntloned 

•~ova it is n•C••••rJ' t:a •tor• caoueia1 .baf~CiOft suc:ll •• CJsa 

amaunt "' posca9e :r ... in,lnci to IHI ~in'tacS - aae d•ac:erultn~ 

raqlster. 'l'b• •J•~• ~a allows •~di. ~ial in~a,,,..~ian ta be 

•tOr•d in •itb•:r a:r batb ot cvo nonvola't11• MllllOries: a CMOS 

•~adc: RAX ZI b••in9 • dacHaaced 11Chima Datte:r:y ao •• to 

pre••~• infonadon .£n U. •b•anca of pOfilar ·~•rn•l t:a 1"be 

•Y•t:n, and an .iac:td.i:a11y el:'a•attl• pro9r...abl• ra•d-onl:r 

.. ury tEEPIOK) :so.. c:anvan~ionaJ. cll1P-••1ct:. U.••• H •nd J:I' 

ac:civa~ one or anouar of UK 21 and EEPStOX :so u cont::ollecl bf 

•cl6:' ... decoder 31. (fte oeh•s- J:"esiclan'ts in th• addr••• •P•c:• of 

the praeuaor 21 ncelv. 
0

c:bip-selac:c •1Jcl ot:Ur acldresa dac:odinc;r 

ai9n1l• fro• ot:h•r &ddres• dacoelin9 cirC1.1iczy omictacl f~ F1q. 1 

for cla:riCJ, encl Cb9 •ddr••• 4aeocli1UJ oircui~ry i• Df knolln 

des19n.) 

'J'Umill9 no11 u Fig. a, Chan i• llbpvn in func:tional »loct 

dia9ru ioi. ~· pat.-er •upply for th• •Y•~• 10. AC power l• 

-. -



• [ RECEIVED 112/17 11:116 199& AT 53S'l86't 

FROM B G D l R 
PAGE 86 CPRllTED PAGE 86) l 

(FRI) 02. 16' 96 11 : 58/ST. 11 : 14/NO. 3561588399 P 86/n 

r 

providad co c~e syst .. at a paver cord 40. If a pov•r •v1cch ~1 

1• c1o••• (canductinq) tb•n a ~r•,..form9i/bridq~ r•c~ifi•r ca 

· •"PPli•• r,c:t.:Lt1ad AC Ca •a r•9llla~r 4l. 'ftl• r•CJ\ll•~ar '2 

prav:Ld•• a +2•Y D~ luvel ac .. firsc aleccralyci~ capacitar 41. 

"Th• AC power c:ord 40, sv:Lceli o, rac:tit1•r 42 and 't'equlaeor 4:J 

carwti~ute a typical ln~errupcibl• ISOUZ'C• o~ paver for a eomput•~ 

sy1t... A saeond •l•Gtrolyi:ic oapa~!tar 47 carri .. • •o .. 1ill•t 

JGV9r ~altll4• dmi ta 1:b• valceqe 4rap at diode ,.. A ••aand 

re9\llacar •• d.roP• Use +249 h h1CJb qvali~y •SY ac a Un• 44. 

In Many •i•ple compu~•ri11U1 •Y•~• • •inqla •1.ac~rol~ie 

capacl~ar prov1d•• ti1tarin9 1n ~allbina~Lan vitb revu1aeor 

circuit:ry lilca th•~ at r•pia~or u. in 1:1re sizpply at r19. 2, . 
hawever, tha ~- •lec:U-o).yt;ie oapac:iU:t'll 45 and 47 az-e prcw.S.clecl, 

dispo••d a• •hown in 'J.9. 2, accinv •• r!rst and •eccmd po1rar 

•uppll•• r .. peat:iv•1y •~inf •ltnitlc:arit fl~uacians in ~ AC 

povar supp11ad t.o 1:hm ·~· 

Tb• •c1cWn11crau• sacand ca~S.tar •7 Ill cbO•• u be cp.li.C•. 

larv• in Yalue, laqe encnMJb co paver ~ prac:a-..or •n4 .r-latad 

cl~cui~ for ••vara1 hundred •i111sacaJMS• area~ la•• ot AC povm~ 

a~ at• power cord ,a. J:n tb• evenc of l•• of AC povar ac ~· 

pav•:i- eord ca, 'tb• oapactcor 41 1U.scba~ .. via. • t1- muunc 

4•~•~ned by Clle •isa af tbll c•paoit9r 41 and t:bll impec'anca af 

th• nrro11nc1i119 c.S.""ltry, uava 9ener1cal1J •• a n•lROr 41. 

'l'h• ~ime cms.tant: 1• ••lHUd to Ila ••ry •hort, •a 'that th• 

c:apacitor H di•dla~•• far t••cer t:Jlan tll• capacitor .&'7. A 

l:'lldiac:ed volta9• 1eve1 an the ~•paa~r cons~ituc•• a fi~•t •iqnal 

lndicat:.iY• of th• lo•• af power. A c:a1111a~at:ar SU constant:ly 

co•par•• va1taqes that dep-.MI on Cb• rala~iv• canditions af che 

~va capaaito~•, so tba~ a •191'&1 Pr at a 11.,. 51 out of ell• 

oamp•~•t:ar give• ••v•ral buncl~•• •1111••cond• Af adv•nce varn1"9 

af :Lain.mt paver faUva. 

-. -
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It. b, DC c:oune, lcnoWll in the pS"iar 1n: ca uv• a pov•r 

failure si9na1 vftiGb q1vea advam:e varnin9 ~a a prac•••or of • 

p•n4ln9 paver failure. ~A• •Y•W:.. at Cbe prasen~ lnven~ion has 

~h• tur~h•r adv•~~•qe ~h•~ ~ha .venc of povar ra&ur:nin~ afc•r t.~a 

pover•tail •i9n•1 b•• bean t•n•ra:ecl is also •nn~neiatad co Ch• 

proc•••ar. Th• arra119CP111•n~ oi r19. 2 psovid•s sucb annunciacion 

ot r-1:.urn of pgwer. If AC porMr: is r••'CCJZ"•cl at: • ~i:ae vben the 

~•p•eica~ 47 h•• no~ ,~ been di•charv .. (1 ••• ~- pra~•••ar 21 

i• st.U.1 f\IJS~ioniftV) a•n ue capaeic= 441i is qain ru.lly 

enar9•d, ics r••coraclaa ~~ iu11 c:baz:oge prov1~•• a .. cones si;nal 

indic:a.civ• af the r•sta~•C1on _ot pOW'111r • 

• 
conc9J11Poraru10'1Sly thdrtnti~ U• capaci~o~ 47 ia lilcetri•• 

~•~urned co • •tace at full cbarv• ~ouvb t:be diode 4i. 

'ae1poncl1ntJ ~a 'ihe inc::ie"•••ad valt:aqe an ~ icapac:i~ol' .u, tbe 

co;apara'l:or 50 ChaJ19•• u !u oeher output Y•l••, and 't:be 

proc•••o~. nae •havn in r19. 2, 1• able to take ·•cco'lln~ of dli• 

cransi't:ian in Che value of Ch• P7 signal. 

one •killed ia th• ~ v111 appl:'eciata t:bat wbil• Cha 

arran;emen~ of Fi9. Z us•• a •in9l• 1in9 to c:anve~ ~ al• 

praca••or bat:JI tAe 1 .. 1nent las• of pover and t:Ji• r••Caracion of 

paver, the •Y•C• 1rCNld also oftar 'tile ~anafiu da•cribad herein 

lf separata 11na• c:arriml the aira tYJMt5 at info~~ioft. For 

exaapl.9, an• comparator or eqaivalent c:irau.ito eoulcl ~ilk 1:h• 

itlcernpt ca Ul• proca•llCIZ' lndic.at.t.va of 1-inene las• of pavei-, 

vb.t.le a ••parat. cd.~c:uic. illP1._ted vltll • c:mipara~r or 

shlilar c:ireuj:t:r:y, cou.1d pravid.• a dJ.1SCnUJ •iqnal ind1caclv• of . 
rastor•tian of paver. '1ba latC.r s1~l c:oald ~· &h 1ncarrupt or 

voulcl prd•r•bly INI p•lhcl by Cha p~e•sar. on• •killed in Ch• 

~ v111 •1•a appreciac• that for ~ benefit.I described harein 

i~ Ls noc neceilury tuc. aua wo •i9nal• Ch•"9• •tau 
•11&1o11tanecna•lr. To •lnim~Z• c:c111ponent COllAC •ncl •implify dasi9n, 

• 1D -

-----------·----- ·-·-· --. 
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. 
• .S.n;J.• U.11e pravldinv botft h•• ot J.ntonsacton. 

. ' Tha ran1qo1~9 di•cWl•ian eGV•r• •b• ealJll•n~• of ev•ncs in 

~h• case at lo•s ar PGW•r ac
0

t:b• pCM1er carcl •O, and ~he possi~le 

latar rat~rn.at pgv•r. Th• ••m• seqa•n~• a~ •••n~• occurs in tb• 
aven~ gf t~• ll••r tum1'19 off ~ povel:' s11iuh 41. and ~· 

posmJ.bl• later ~·~UZ'n of pow•r duti t:o th• ua•r'• ~urning Che . 
pov•r 11Vit:cn 41 bllC:k on. 

Tumin11 haw 'tO l'J.q, l, then 1- ahDWll in flavchart fal."'ll a 

f~a911ent: of a typi~al p~ia~ ar~ •to~ed pro9ra• af tha ~ype'which 

•i9h~ appear in a prior art •f•t•• ~oqrlllUled ta r••pand ca 

iDinent la•• of' pavar. In 'the tnput •boVJJ, m• entry paint 

fiG •••waa• tb.at ~ PF •ipal, 1!Jca G\at: .rancbe c:ompar:at:ar: 50 o~ . 
Fi~. 2, has Chablf•d tra• lt:• na~1 •tac. to 'ttl• scat• iJldic:ati~• 
ot 181..-nc J.os• •t power. Dis ai;nal c:banv•• in •any prial:' art. 

aysua, is • bardvar-•-1•v•1 lnterrv.pc 1;a 1:h• pr:ac:eascn: :11. (Of 

cnr••· 1ft oaaer prior •rt: aysc-• ~· edtry point 10 rapresant.5 
t:b• even~ ok' th• en palU.n9 t:be PF •itn•l •Jld l:lnnc:hinq to tb• 

•n~ poin~. Wh•ther a.. br:•nc:b J.a poll-' o~ int:arz:upc--d~1v•n 1• 
·of AD impol:tanc. q Ue di•CUHJ.on ~hat. follavs, •nd for c:laritJ' 

only the .t.nt:.r111pc.-dz'iven ~••• is d•t&iled.) 

ln prior-art: CClllJUl:U'illtld •Y•U.. Cha next stap u.ndUtakAll 
by t:la• proce••or 21 11 ta update ancl/or .Ca~ any ctucial dat•, 

•n°""' lty block •1. Xn syst ... wtler• th•r• i• int•ract.ion vitb • . 
aant:l'D11ed .. Glianlca1 proc•••, block '1 •l•o incl~d•• •tepa 
ll)t:llnd811 to brin11 Ch• aechanic:al ptoc•11• t:a an orderly halt. For 

-..aple, vb•J>• th• ayst.ft ls a po•t:a9'• •t:.•r, 1:11• p:IC'in1:,f.r19 af 

pa•tat• i• brau9ht:. to AD ord•~lf ccsnclu•ian, or incerruptecl a1on; 
1ts S'OU~ina, t11rou9a app~apriate outpuca to X/O lnt•rfac• 24 of 

l'if. 1. 

.. 11 -

1ii1i1i1nf 
: 
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' 
con~inui'"f th• dJ.scua•i.on af p~Lor art rt9. l, ~h• prac•ssar 

Zl •oe• nocnin9 in block 12. cancrol Jt&•••• rroa ehac black via 

fl•vch•~ •~~v ll b•ck at ~loc:Jc 12, io-=-1n• what ~• sOll•~1••• . 
rn ~c c••• Wft•r• la•• 

of AC PO¥•r i• final <••9• persls~s fo~ •om• ti,..) ~•n 'tl1• ~iCJb~ 

loap canCiSN•• CO be •KeCUted Until t:be proO•••ar Jl C•&••• 

f~n~ianinq du• co ln•de!JU&t• +s• JIO"•C· 

. 
Fiq. J ••Y be in •dr ot s•veral to~ dap•ndinq an th• 

pragra .. in~ ~a•l• ua•d ~ ;en~race tile aade •~r•d in Ch• ROK 27. 

In • lang\Utg• vi.it GOfO cammand•, suc:ll .. BASIC ar FORS'JU.lr, tis• 

canst.ruct i• tyP1e•l1y • 1in. aach •• 1000 9~ 1000. ln a 

atrueblred lanpa9• •uc:h •• c or Pascal the so.area &:04le e-..t=c~ 

can b• a t10-WHI%.1 loop vbezw cha eand1t1an fa~ ean~1All94 

ex•c:ution of t:.ba laap ia an tUeP'"••1oa avalaati:nq ta T (b:U•)· 

Xn u••111:1ly laft9uaqe 'Cb• pror,r.--r AY •• • no-op opcoda, . 
falJ.oved by • ~uap Hek ta tl&e ..,_rr lacacion aanuinin; thll 

na-gp. o~ thll pra;r .... r u:r •• • 'u.p ln8'tzuc::cicna that .. y do 

n11 •or• t:ban :llDIP t.D S.taal.f. Finally, th• Jn=~•r .. Y Ohaas• 
t:o lulY• 1utruot:ian flaw 1••4 ca a halt: inacinactlcm 1f' •va1lam1e 

1n the inat:nc:t:ion •R af ~• p•nicu~ proc:u•ar I.II ,. •• , th.l.m 

cboic:• clUtan froa ~· previw• c:boic:as 1it. t:bat: ~ prac:a1111Ctr S.. 

b.D 1089ar ill a J.oap ac alt. 

ft• parUcula:r pll'Gp'uainv uc:bn1qu• u&a4 to put 1:b• 

p~ac•••or in • t19~t:. loop, •l•o c:alled a pDVta~-fail loop, 1• ROt 

... 1:arlaJ. b the disc:u11ian Ulat. fOllDllS. Wbat 1• .laportasn:. 1• t:o 

ccn\111der vbat b•pp•ns j f pOtlH' is rasqred Co Ch• c:aapuceriHcl 

•Y•t:- &t a t.t.111• Vb.n ~- praeeaaor ::n. la u:ec:utin9 Ch• .a.lock 11 

OS' ci.. flowdiart. porc1o.ns &2 and ti. Se•ced pl•inly, tla• •Y•t:.•• 

•PP••n ca the·1111er 'CCI be IJroken. 'Ille aysta• 4oa• not: clo any of 

th• thing• it is •uppaaJed to da, ta~•..._ it: 1• eieh•r •t:ac:k in 

,. 12 -

-----------------
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~b• ti9h~ 100' of &J or 12, or •oc:in ~111 be because lt is now in 

11loc:k 11. 

' Tb• con••quenc:•s oi tl1a pi-oc.asor liein9 •tuck Jn the ci9h~ 

loop vary d•p•ndin9 an Ch• use co wnicb 1:11• computelC'i2ad sysc.,. 

l• put. and Vw 11•1:u:i"e of tth• 1111er 1acarac:tion. A fev •xamp1•• 

will •~ffio• ~ shaw Ch• illporc.ance of ~ probl ... 

Consida~ ~• C••• llh•Z"e ~h• oomput:miirisecl •Y•C•• is • po~qe 
f 

NUr. ft• UJl•r ha• pel:hap• .. m:ancly load.ad saveral e11awu1nd 

do11•r• Mart:li of a¥a11•~1• posC&911 into 'tba aace~. ahd 1• 

ac=us~a111ed ~o ~•inf abl• ta p~••• a kmy ssquenc:e •~ ~ kaybaa:ird 

22 to •umaon up.a i:-epaH of the ftOl:'ad paatag• an tJle display u. 
Thi• Jcey seiiuanca ••Y a. in•Glced •• atQul •• a•i:irecl to provide a 

leval of c::onfid•nca ~ac ~ •=~•cl po•tacre .ba• hot:. baa lase dtM 

t:a, ••Y· .. uunc:do.n of t:la• •11111az:y davic:a cont:a1Ainq tba digital 

rapn••nta-t1oh of 1:b• alllNS\C af posaqa. 

~~ ~· case MlltlZW' poves i• tw•to~ vlaile 1:h9 pJrac•••~r i• 

in II.tock '1 ar pa~1ons 52· and •J, tbe -ta' la unre•poMiva. 

N•thifttJ pr•uiad at '*• by.baud 22 llaJcea ·M)"t:!linf cbanV• at. the 

• cU.spl•Y U • Jrost. lliscanc:ertift91y, Cha display ZJ _,. Jill• laeJcacl 

inc.o sbov1n; SOiie pr.via.a• aontenu, vbidl con'CMtll 4o not c:h•n;• 

no .. t1:es- 'lllbis:b bys an pre•..S. 

ft• cmly ,,.,. l:h• u•r ls •bl• to M•'!.Gn t:b• -tar to namal 

!\anGClu i• • cu:t. povar r.- 11cme tiM, •it:h•r by ·11Dplunin9 t>i• 

•t•r or - J.ffVJ.ftlJ tb• po111ir svltc:b 41 ot.f. By d.oinf tb:b, 'th• 

user llrinv• -.boUc Vie c:iadltiOll of •pac1tor n di•Cll•rriinf so . . 

fa~ 1:11ac th• pnc:• .. ol' u ,.. 1D111J•r Ila• a ... n1o;f111 J.m:a.rnal 

•tat.•, and is no lont•r •••••int' Ch• •t.arad progra•. 

For •i•pllcicr le i• assumed tb•t. Cbi• •811n• capacitor 4~ is 
complehly dJ.•c:baJ"pd, and a..c proc.ia•or 21 .I.a sllilply unpgvered. 

In ~.a11tr proc.ssor 21 c:.ase.9 b&vinf • mean1nqtul internal 

at.ate, aJMI sotop• f•~lftf and execut.inq in.:cnct1ons, lant bafare 

• 1S -
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•C vbicb Cbe p~oc:asaar da.• thiG var1as tra• one aoclel o.f 

' prDC•ssar u tn• neart, and 1:be pz-•c:i•• lavel i• nae i:=po~anc ta 

th• later diacbsslan. 

"Ml:'• l• shcivn 1n Fi.CJ. •. 1n nawc:urc rans. • .fr•P•nl: or • 

•tor•d Pr'OIJ~•• ea~eapandi"9 ca Cha~ of Fi~. J, bgt d1ft•rin; 
accordinq t:a tba ~each,i.nqs of Che inven~10n. In t:l'Ja e~plary 

•~di••n• t:Jlis ,~•~t eo1:1119 • pa:i:'1:ian 'ot 'the scored p~graa in · 

ROK 27. ltaf•~•nce d••1~nacion• ot ri9. 4 are •••icJn•d to 

carreapand, t:o ~ excant pa•sil:lla, ca ~gse of Fiq. l. 

As wtt!I FlllJ• i, Ch• entry point IO •••UJl&S Chae th• PF 
ai;nal flH: c:Jaaaiq•cl fra• it• normal Sb~• ca th• •tat:e l.ndicat1"• 
of 1-ine"~ lo•• of paver. J:n Che ehllp1ary 1111baU.•nt: ~ encry , 
Point 1• a hard.War• ihc•~pc to th• pl:'ae:assor 21. 

A9 in F19. J t:.ba nert stap undart:aken by the prac:-sar 21. is 

to •~ar. any cz:uc::i•1 da'Cll and to br1rMJ IMldiahic:al prac:eaa.. ta an 
o~l:'l7 bale, Sllawn by lllocJc 11. Uao a• in 1'19. 3, daa 

prac:e•.aJ" :u doe• noGlinCJ in block '2. •1tn1f'iqncly, and 

ditferii19 fraa prior arc Fl9. J, in l:ll• •ysi.as of Fig. 4 cantZ"Ol 

men P••••• to a uc1a1an blaelc •4, wber• th• aandJ.c.:Lon of the 

paver-ran •ltnal i• castact. J:lll the c:qe wblln povc lau 

c=ondnUH t.o IN brmin•nt, mnuol pau-~ that )llocJc via 
tlavc:bart ar:row 13 uek u b1e11ck 51, ~aiminw a :LOC1p c:or.respancl1n9 

to CD• abav•-•entianed ti9~~ loop a~ ~-fail laop. Xn ~· 

c:aa• vbara lo .. of AC paves- ill Hnal C••9• pant.sea fpr •o-
ti .. J Chen GI• t.19ht l,oap ccm~inu•• ~ Ila exac:utad until th• 

pt'ocuaor 21 cea••• func:UonlJMJ du• to .lnad•quat.a +5V povar. 
Howtlv•r. if ~ovar ha• b••• rest.ared during CJle •~lvl~ .. of 
blac:k 451, or qr~ th• t1- that c.h9 tigtt.c loop or. power-rail 

laop of .S2, 14, and ll is lt•in9 exac:uCed, tban toll• teat cif black 

14 will c:ausa cant.rel to ~· passed to exit paint ''· Exit point 
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15 l••d• ~D • sg~called ~W•rw •t•rt• t'au,ina, in Which ~b• sy•~-=s 

recurn11 ~a nor1:1a1 funcC1Pn • 
• 

•cald •~rt~ rouclne. Th• •ca1d •e&Et• routL ... •••ume•.~·~ cb• 

•Y•t•• vaG unpover•d 'u•C prJ.ar to Cbe axac:utian ot th• rautin•· 

All eamputeri••d sy•ce.. by d•finicion l'ulY• • •cold •ca~· 

rautiSJ•, wh•'tber aJC" not:. it i. so t1.a••· It: .1• th• .:oui:.ln• t:nac 

1:.11• pz-ac .. aar •x~1mtes vpan a:pp1lc:at.l.an of pofilar. Kost 

,roeea•o~s, •t power-up, •tare vitll a pro;ra• capnc•JC" (al•~ 

c:allecl instruetian polhCll7:J J.n1cl.a11ze4 to :a•ro, and aa ~· 

col--•1:.art raPCUut i• p1ac:ad •t•J:1:ift9 -~ adclr••• OOGOB in th• 

priacasaa~•• addr••• spaca. 'rb• sy•t:em of t.IJe ~x.mplazy 

alllbadillanc da•• pre.:baly t:ll&t, •• •cr.U.cl above, v1Q the Rell . 
21 •1:.art:inq at aaooK in t!I• add.t'••• apaca. 

A •wan •tan• J:"auci.-, on tll• oC.r !land, is vriottaa lily U. 

praqr111111•r to covar t:be aobd.ltio~ of tb• praeeasar r••tar1:in9 •• 

a t:iae vbmn ac 1•-• aama "~ tbll 11ysC. 1m •uuaecl b llav• b•en 

••t:1•f•c~arily pou•recl prlar ta the axecucian of the rou~, •• 

Cln •om• Q•U••• ch• .... S"Ollt:.1ne -:r ••rv• iaoeh ca •vana 

scart• and •aold st~• evencualiti••·> DepllllldiJl9 DR •yst•• . 
dec.aU.s, tha •vars stair:t" rouC.l.ne •r oait: certain pawe:t'-on 

foz:maU,.ttes •uc:a •• chacksu- and n•a. ••Jf""'1:..U caaac vaulcl be 

dbc:onc:eRin9 to ue wr or trcnald 1..-o•• undUa clalay. '131• •van 

·~· ro&atine •Y al•o •U~ initialisat.1.1111 of ot:ber S)'•taa 

•••t.a C•·9• PD•itian or Mabanica1 •1.-.nc. ar cantent• at 

flip-f111p•J vb.ere ma.-a sca~u c:an ba •••IDied ta be IJoocl dua to 

tla• lar:t Cha~ paver V•• bat raa11y la•t. 'fb• precise p~~amm.inq 

cleci•ion• •d.• 1n uri~inlJ .VS a "aJ:9 •taJC"t• routine •• 

diatin911isb..S from a •oold •t•J!'t• nucina an not .tmpon:anc ~o 

tha 111Y'•ntion and vlll ... ~11y apparenc ca tile pro9raJ1m11r 

Ut111z1ng tlla invention ln. a pattioular aomputer1zecl ayat ... 

Ka•t, if nat all, oi Cb• bltnefiC. of ~· invention'• ~aaabi.119• 
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an •V•Uable even lf th• ~ .. c of block H ai ~J.9. + hacls :o t!':e 

••••. rn't.1n• as ls •oOUt•d "pon POW•r--u.p. 

' 1,.-~. •Y•C•• aoc:ardin9 ca tu •••llllPJ.•rv .abodi;:Mnc a 

V•tChda9 ai~auic 71, •na11n i" Fi9. 5, iaonicor• tb• pra~e••a~'• 

continued fun~cion. 'l"h• sCgred praqram of tAe pracaa5ar 21 1• 

such that tra• ti•• ca ~1•• th• p~oaes•or 21 .. nd• a •i9nal co 

eta• tl&CChd.OCJ '1Z Yi• U.n• 71. UO'lft ih ~gtn Fip. 1 and SI if 

this •i9na1 tails to be ~•C•i~9' by t.be vacc:bdOf '2 ae l•aat •• 

afcan aa a precleeenatnllll fr•ciuanc:y, Oen tba wa~daq '7Z 1:&11•• 
act:ion ~o mf.n.l•b• peruunt hant. Xn a.a mcampla:ry .--1-n~ 

in tbi• event tit• vaccbdOf 9•n•r•~•• • ~ ... c ai911al eom111un1daCe4 

t:o tlle p.ra.ca•sar: 2J. l:ty Um 7D, shavn 1n ~atll F11J•· 1 and s. nae 

"a'tdadaq praterably counts u a pr•d•t:entinad 'total thac 

~n•r•t•• ~be int•rrup~, ~uc the cou~~r 1• cleared upon ~•c•ipt: 

ot dl• sii;nd of line 71 ac • clear inp~ at 1:lla wa~t 'f 2. 

aaeause af th• pre•ence of •ucls • vaedido; 72 in U. •ir•cu. CIJ• 

•c10 nolOllJ.ng• bl•c:~ 12 af r19. 4 thu llUf. conui11 an iutz'llCCion 

to ••nd t:lla si~l •t line 71 ~o the ••cebdD9 72. 

Ona •killed ln ~· •~ ~ill appraci•C• Cbac 'llhil• ~· 

~aac:hiNJ of ~ invaQUon ha• JD•en i11uatra1:ad 1n the pa~icular 

e&N ot • acnspuu.:- •rn•a Vl\1.c:.. ac:U •• & po•ta;e •qr, th&' 

invention P~•r1y c:onscru.a aff•r• ic. banafi~ co any 

cmaputariz•d Sf•"-' Wb•~• illpo~nt .S.e& or •Y•~ •t:ate• are ta 

bm storad ~o •void ~b•ir lu•. lueb Galqlucedzlld •YR ... inc::lude 

au~a.clld taller .. dtinH, bankJ.nf u~J.nal• ot all ~ype•, 

vllnd.ln; aac:blnei;,, 9aDl1nf Nobin••~ and vot::ln9 Nc:hi,,••· ona 

Milled in t:he art v!11 •l•o •nnclate t.bat arJsil• ~b• teacb1~ 

of i:b• 1nvant::1on ha• bee1a 1U."8Cl'a~ed in UJ• =-~ of a 

pCK••H1=' axac:uc1n9 • •~or.S praqraa, th• l.Avu~n otfua lu 

beneUC• u ve11 .b t:ll• cue af sysc... a&msc:nafted of rand­

l09iG c1reuitzy vb9r• 1-,a~nc dat:a ar •Y•C.. •ta~•• are t:o ~· 

•tG:rlld. 'l'bus, alt:hcnlqb a spec:Uic: prefarru Ulbodiunt of t.b4 
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l. A COlllputer system (l.O) having a processor (21J, 
and program-eontaininq nonvolati1a •emory C27), a 'first 
temporary power supply (4GJ and • second te•porary 
power supply (47), tb• first power supply bainq powered 
by an :t.nter:r:uptabl• sourca, the aacancl powar suppl.y 
providinq power tor a ti•• intarval following 
interruption of the said aaurce and loss o~ povar in 
the first power supply, •ignalling aeana (50) for 
provicUnq a f1rs1: signal indic::atlve of loaa of paver 
tron the first power aupply /.......a • second. •19.na •i° i"t( 

~ ""°' .... rt.· .. _. indicative of restoration ot power from t:ha tirst power -~~., ~ 

supplt, the procaaaor ancl pro9ram compriainq 
power-tail-control maans including : 

first power fail responaive .. ans responsive ta 
the first signal 1n4icat1v• or loss or power from tbe 
f ~rst power supply for causing the processor ta enter a 
pover-down routine inc:lud:ing stapa in Which the 

processor :aaakes no furt:her ~aferenca ta·tha nanvolatila 
memory ancl remains in tbe said atep• until las• or 

pawar from the second power supply# uMlf / c.'9-..,."c'tl.t';•~·..f 
•)r ~ "" .. ....( : ... +&, .. -l +c.... ,...,.,,\.S'_'("~;r .. ...,."" ... ' -r ... ..+\e- i""c.'"~" 

second restoration responsive ••ans operative Wben 
the processor i• in tbe povar-down routine and 
responsive ta the aecond ai9nal indicative of 
reato~atian of power in the first power aupply, for 
causing the px-ocessor to exit the power-down rout.ine. 
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2.. A computer •Y•t:em u clai111ed in claim 1,. wherein 
the interruptabl• •ource ,includaa maarm (40,41,42,43J 

tor connection to a public power aupply • 

.3. A computer as claimed. in clai• l or 2, tilberein tbe 
intarruptable 90urce 1• intarruptal:ll• by a paver switch 
(41) actuatahl• Dy a u•ar. 

4. A computer aystma aa claimed in claim 1, 2 or 3 , 

whare1n tba first. powar supply coisprisas a first 
elaC1:rol.ytic capaci~ (4') and/oi: the aacond power. 
supply COJRPt:isea .a aeconcf electrolytic oapacitar (47) 

of suf:fic:ient capacity to power tl1a .-yateia during an 
orderly shutdown. 

5. A compui:.er syatem as claim.ad in claim 4, Vharein 
the first capacitor has a tiJae oonstant sbm:ter tban 
that of the second capacitor. 

a. A co•putar •Y•t- as claimed in any o~ claims 1 to 

5, wherein th• •i9D•llinq means camprisa • comp;arator 
(50) with a first input and a: ••cond input, tbe ~irat 
input: receivinq a siqnal related to tba presence of 
power f:r:cm th• first povar supply, and the ••con4 input 
recaivin9 a volta~• dependent on th• aaoond power 
•Upply, th• oucpu~ of the camparator providinq an 
output •iqnal (PF), ona st:ate.of wbich is inc!iaativa of 
10&• of power in the first power supply, and anotller 
ata~e o~ which i• indicative of ~estoration of paver in 
tha first power aupply. 

----·--·---
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7. A oamputar systaa as claimed its any af clai•• 1 to 

6, whariU.n 'tba povar-dQwn routine include• steps 
causing .tha procaasar tD update data in the nonvolatile 
ma11oi:y. 

8. An elactronic post•g• .. tar inclucUnq a COJnputar 
system as claim.ad in any of claims 1 to 7, wberein the 
systaa further compriau a descenc!ing raqi.ater in th• 

nonvolatile memory, a keyboard C 22) , and post:aqe 
prin~ing Jlleana (2'), the processor aaincJ operable to 
axacuta a sta~ecl pragra111 whereby postage is printed at 
~a postage printing means i~ an a211aunt requested by a 
user by inputs to 'the keyboard is availab1e in the 
descending ragistar. 

9. A power down - power up method tor use in a 

computer aystem (10) havinq a p~ocaasor (21) and a 
nonvolatile •emory (27) c:ontalninq a progrma includinq: 
pravidinq a first power supply (46), and a second. power 
supply (47) eapabie or providinq power for a tim• 
interval follovin9 la•• of input power to the •yatear 
pawerinq th• first &JJd •acond power supplies by an 
interruptab1a source: producin9 a first siqnal 
indicative at lo•• of power in th• fi~•t powar •upply, 
and a •econd signal indicative af reatoration o~ power 
in 'l:Jle ti~•t pow•r supply; ~aapon41n9 to th• first 
sJ.vnal indicative of loss af power in the first power 
supply by ini:errupting- pragrma execution 1 causing the 
processor to entaJ: a paver-dawn routine in which the 
processor makes no further refaranca ta t:he nanvolat11• 
memory and remain• 1n said routine until lass of power 
froa the second powar supply it th• aystcua continua• to 
.ba provided with inauffigient power :era• tba 

'I ·------~--·-··--
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intarruptabl• •ou:r:c:e: and .raapondin9 ta continued 
presence of ~awer fraa thlt second pat1ar' supply, an4 ta 
th• secand signal indicative of raat:oration af paver in 
tha first povar ~upply, ))y c:au.sing tb• processor t.o 
exit the power-dawn laap and to resu•e proqra• 
axacnitian. 

10. A . method •• clabecl iJI claim 9 in Vbic:b. the step 
ot re•pondinq to t!ia f"ir11t signal tnc:licativa o:f 10•• at 
power in th• first p01ler •upply by ini:errupting praqram: 
•Xacu:tion further camprisaa upc!lat1n9 data in the 
nonvolatile mmaory. 

. 
1.1. A :Jaethod as claiJaecl in claim 9 or 10 in which the 
step of raap~nc!inq to the continued pre•ance of power 
fnm. th• second power supply and to tha second signal 
indicative at restoration coapriaaa a warm start 
rautina. 

. ....... _ .. . ~ ... ·- ... 
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