~qre3e; 8l LN6<T+77 WD 01/47085 1 8 JUN 200 PCT/ US00/ 42597 CMOS LOW LEAKAGE
OPERATI ON OF REAL TI ME CLOCK BACKGROUND 5 The present appl ilchulndBeaches a
circuit n reduci ng power consunption of a real ti a
conput er sys?emg When a personal conputer is turned off, %Sﬁ}sﬁéé#ap
battery, e.g. a 3-volt lithiumbattery,, may still power to certain
circuits in the conputer. For exanple e, a r=al t= "e clock often stil

mai ntains the tinme using battery power when the primary conputer power

supply goes offl;q’ §s g& ﬁ%ﬁ éﬂﬁsfzgtpro% ﬁg alrﬁ@(&\goged to make such
circuits in ord ‘ — often have-

hi gher | eakage currents. These transistors consune undesired current when
they are biased to the "off" state.  This increases the DC load that is

placid on the battery, when the c ter 8\/\/er supply is off due to off
state current, which can cause thgglﬁﬁﬂg—to depl ete nere 20 quickly.

WO 01/47085 1 8 JUN 200 PCT/ US00/ 42597 Summary The present di scl osure
definks a devil&e BRSSP edFPAicpbhRR EHRSRADHL? oRL BTF hof DALY VEhower ed
operation of the , Real Time dock. 5 The appli.cation discloses a | eakage
reductlomedn¢mm@'m&we;laﬂmsumPﬁEOOI@ékasygegnﬁlﬁﬁa§l¢@6 ¥real tinme clock
circuit, having separated first and second power supply connections, and
naintainbngpateaudedmﬁcative o real tinme: and an associated circuit,

whi ch operates i a first 10 node when a power supply voltage is present
a"d operates When segendomdecuvhpatbatieryupmewrof§, prresentheazai d second
node providing a biasing condition that mnimzes o.. state | eakage current

during bahteerypes.at. an.3-valbriethDescbapteoy, ahay hsatﬂ]avpdm These and
ot her aspects will be descried in detail with reference to the acconpanyi ng

dr awi|gs cWRaNe iddgwse ih theneompses zerrard;@ shagrbe of 149 eiikeuitry 24
including the real time clock well. Figure 2 'shows a block diagramof a
power noRILAN R¥ten still maintains the time us;ng battery powar
when the primary computer power supply goes cfflins.
The smaller transistors that are now used to make such
circuits in.order to fit hore transistors on é-substrate,
15 often have higher leakage currents. These transistors |
consume undesired current when they are biased to the "off"
state. This increases tha DC load that is placed on th=a
battery, when the computer power supply is off due to off

state current, which can cause the battery to deplete mcre

20 gquickly.
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enbodinent. s 2 WD 01/47085 1 8 JUN 2004 PCT/ US00/ 42597 Descri pti on of.

Enbodi ment The present application describes reducing the1dhd5§i current
f1 ow t hr quebid7egsnsi stors in a clock circuit. In an enbodi gg &/ %97
transistors are BIOS 5 devices. The sub-threshold off current o? t hese MOS

devices is reduced by applying a voltage bias to the substrate relative to
the gate, source and drain voltagesmd: rel ative device threshold voltage
is then increased according the r T (2r E gN )"— The sub-threshold off

current 1S alf HuGR 80601 8sige! BeliRasCldlbfics GRYBnPodledd D) Y- red

=to a KT | Asc &hati ¢ ragram ot a specific

fhéfﬂh‘espwa‘f’re;ﬁ%# 2.&3 PS8y %chs%dtaaF5§=%°nTé‘tEsr%€2”Léw
supply %ﬂgg‘g on or the battery and for 3 1 8 JUN 200 WO 01/47085

PG' T/ US r‘ed power supply. The part that is arrays powered is
separated fram other cirguits,in_the chi The real tinme clock 100 is

cal | &d the " ERe REPLicather fEsfigsefes siﬁér‘éﬁé PEART T AP pFSY EShnect i ons:
The separated 5 connection enables battery 110, e.g., a 3.0 volt lithium
batt ery fato d&eddedimg poRek FHECERBal tt"FﬁehéFoékr?\éH e ickogkhe remai nder

of the circuit is turned off. An off -chip diode network has been used to
i sol'at e aifrguit, having separated first and sacond powsr sugply

connections, artd maintaining a count indicative of real
time; and an associated circuit, which operates in a first
10 mode when a power supply voltage is present and operatss in
a second mode when battery power is present, said sacond
mode providing a biasing condition that minimizes oI state

leakage current during battery operation.

15

Brief Description of the Drawinges

These and other aspects will be descrited in destail
with reference to the accompanying drawings, wherein:
Figure 1 shows a schematic diagram of the circuitry
20 including the real time clock well.
Figure 2 shows a block diagram of a pcocwer monitcring

embodiment.



battery fromthe conputer's power supply once the conputer tg H@ agﬁually
turned on. The present application discloses circuitry fornt q’ ative
substr at i i ch reduces the off current (I,,:=i of th I cl ock
circuit gﬂ‘%ﬁé"@%ttery operation. This is done by changi ng?g@ﬁf?l&(}éﬂ:‘g@ft age

| evels in the real 15 tine clock well when the main power supply is turned
off. Switching devices, described in nore detail herein are connected

bet ween the source and su i ¥N&QEchannel and P-channel

real time clock.devices in the well 100. This better isolates the substrate
fromthe N 28heha@nesensoappéicahhett ABACHARCS sEPAEELENT HN wel | from the
P-channel source connection during battery operation. These switches are
‘in one sturidesiired guinrenyg Ehey pbuergbrtransespontrinia @drgK able. The
switches. are in another state when the primary chip power is off and the
real tinmziecuit.a ImNaRO0eémbbdikenty cuhée. 108nsEsponerarke BYO3 he battery 110a
*Tn this latter 'state, the.bias voltage of the real tinme clack is raised to
a |l evgl tdwticdecr eqhes subakhgeshdbe o£Al ctrnent| ofkchegp AMAONt i nues to
operate at the raised source 5 voltage conditian during the | ow | eakage
battery QuffidldsOis HeduekHCbhitappllyihg gondlrdgarieias lwstytad ed in Figure 1.
The RTC well 100 has three power connection nodes The Vn, 0"=~e power node

112 of thgdAdlatld PR16kOGKE FB0LhE §HEe] SsoGerd rand egkdinn Naaltagael. switching
transistor (Ns) 116. 10 Energizing N$ 116 selectively switches the Vn, ~u: ~

node 112.p40 fi%t\fbegeeweereﬁkeswfa &5?«;@%@% réh | shote saner gi zed, node
o}

112 floats. P-channel device well nodes he real tinme clock include

Vp, ~,, 120; %Eﬂ =z Mul tipl exers 124 aad 132 15 control the power
supplied %% eggpﬁg egél%ﬁggg mul ti pl exers can be thick-gate P-channel Mos
devi ces. The VF, ~ node i (contr | ], 4 y multiplexer 124.. One input 1 2 6
to t mul tiplexes 129 i ML& S54Valt poneyga i "ell30 from power
suppﬁ? 131. The othé%'inEut 126 to g %b nﬁf?iplgfﬁgwl 4 is a power
consunption-reducing biasS |evel Nbiasl This bias level is formed by the

bi asing resistors 140, 142, 144 placed across the battery 110. 5 1 8 JUN
20p4

The sub-threshold off current is also reduced

according to the relation

o (rg=tweat;in) .
I‘I=I,.en l-en

with

[ = F‘vCuWeJ .(KT):,.,
o L¢

15
A schematic diagram of a specific circuit, e.g., a
computer chipset, is shown in Figure 1. This circuit
includes a real time clock circuit portion 100 that has

’ separate power supply connections for the battery and for



Anal ogously, the nultiplexer 132 receives the core power sggphﬁhi ? volts
130 at its one input, and a second bias level Nbfi,1 at th ot 0 nput

t her eof T ias levels are selected to mnimze the Vp, ~
(120) ca%vqb(;g?g.ﬁ‘qu' volts, an;d Vp~ou:~. (122) can be 1.6 vgﬂ"{'@%@’g‘@éﬁ’
shifting logic, including Nvoi (.152), Nvo~ (143), Prci ( 154 ) , and P2~~
( 156 ) control the switching of the rnultiplexers 124 and 132. \Wen core
power L3he wigess@awerlGupplert eThe4paics chabi éd akvdyweovwdm:=d He gat e
voltages ef . the' n-channel devices NS 116 and Nva~ 148 . In nornm

oper at | geparazed feopowehesupgilrguils is the ahiputPhe medl agiend s produced
on line 130. The inverr~~r 140" is enabled, producing a high output that
pul | s uplidaxk galeisltaldedagaeof*RTewedeVi stactisid iasnchd\VOZ. 148. .
Biasing DI,;,~ 148 turns on NS 116 and connects the N=channel source ned~
Vnsour egetparﬁlteudesz:MsupBil@sicagnefcr.iwel 1PRe coasesatysl arid PTQ2 to .
raise the multiplex control line 125, switching the multiplexes units 20 .

124, 51 32onkbict ieAneaablekheanedes Ynb, beagd, VB, 9uFvolo tihiGere 1.3 volt
power 130. When core power 130 is not available; the real tine clock i0O.

oper at e batt gLy QU put Y/s I Up,:he input to
the i nvgra;égrgg%ﬁfd%t 5 uped o BRfie8. ERE £ Ea1 Vi fme \OEbdU I TRt L oE

IomerinQﬁ%h%fggE§ggfg%prgniexg&%%E }éetu€$ Ltygping off the gate of N-oz

148 and i Solates a"nce om ground |14. The nmultipl exes

units 124, 132 ar. d 0 i , r nnect,i real tine
cl ock nodes nvﬁfgﬁgkgg éggagp?SEES?wﬁéth%égﬁe %%%gﬁboﬂfgﬁg% hggds: and
NS_, ~~. res%ectively Ihis al 59 causes deyvice ~PI~a 162 to turn on, to
establ | BACFREYLFAS™ ED8I §PBPREFFandPBYe s, PRI The Fe SRS~ SFadder . 140,
142, 144 ”Si”ﬁpi tter¥ g wer. The bias resistors should be larger than 10 H
cand? t éSnPRF Y184 EBPPeRE f1 ow fromthe battery. This circuit even
further conserves battery power since the bias resistors are isolated from

the bath=,: &bei ageﬁeﬂtbaPSLiisaBb%Faﬁ%ﬁlP%s ot - € O EM8Fe 2bi as val ues
are selected as 15 values that will allow the RTC | ogic and oscill ator
circuitgelative substrabetbiaperhicharedunes cdigs CEYERNT (Ioee)
of the real time clock circuit during batterzy operatiod.
This is done by changing source voltage levels in the real
15 time clock well when the main power supply is turned off.
Switching devices, described in more detail herein,
are connected between the source and substrats connactions
of N-channel and P-channel real time clock devices in the
well 100. This better isolates the substrats from the ¥-
20 channel source connection and isolates the M well from the
P-channel source connection during battery operation.
These switches are in one state when primary chip power or

“core power” is available. The switches are in another

state when the primary chip power is off and the real time



l.evel's. Selected bias |evels include Vn,ou:=~ at 0. 4 vol ts, Vp"~, at 2. O
volts and Vp,ouree at 1. 6 volts . The circuits in the real time.al ock well
shoul d 2U continue to operate at all times. Capacitors Cl14j K:Q\,“Snégﬁare used

to decouple any switching noise during the transition between the two nodes
of operation to prevent the registers frombeing corrupted during a

transition between the nornmal aoperat.i kage, b ry- power ed
oper at i orf o€k %ﬁi?%?g@é T §°j’%,ﬁ%§o§5{ g@% ngal}agg%ggg‘l’hegré ?té%)ﬁci tors
have a val ue of, for ex l.a | OpF., Ln su ; th n .conditions of.
t he circnﬁ%%ﬁ%ﬁuﬁ?@F?heQQ' ’ﬁﬁh§§lﬁaﬁﬁePgP?éﬁ 5?3§I?g?§dg%§%%m??n Table 1
TABLE 1 5 1.3V Core Power_ ON. nornaloperaé%o%%NSCNgKoiO Fglg.

Nva2ONpr ot aONFed P r +3REY EESTRBFES SPRINBEEa20 " BFIRZOUFEED Wi, ~O
WPaourca .1.3V20 Vp,~,,1. 3 V 1.34 Core Powe= OFE. %QOM/Ieakage operation
OFF ocr CGEFoCFRLapiOFFeRRLI¥EOES PeXgtevat. §he2reysAsaRbBhG  enbodi ment is
shown in block diagram~or,”,i in Figure 2. A hardware nonitor device 200
noni t r s 5L tége acore L tion sdwiingheheohprrdrakpdel BAFRGTY eRBEFAEHPR: power
supply level and other information. The devica 200 produces a "power okay
si gnal " when: thice poiecustipphd its wengmdlr @asi Adlushrategoher F&REFe si gnal
is del ayed by delay el ement 202 (e. g. a capacitor), and then drives.the
gates 30 of tW@ZrRpodwllLli DSO etk ofhrtelee poweer conngQBiohomAdea. t Fdefir st
enbodi nent. Use of the power okay signal may help to isolate the real tine

cl ock wel {5100 fpeweEahbdaol 52 ¢HiriHeg raaflunimencloc8 moduleW001£47085 1 8
JUN 2011r PEIT0SDO/ 42597 sequence. For exanple, the hardware nonitor could

use a del gy.peshaplSBLaR-shoNke]l &wWltchiiig RewaEigkay $Ngnalléwul d only be
pr oduced g%?g? t%e pgker supply is stabilized. This keeps the real tine

vel | chg Egg%aggﬁnyﬂgg | 1166 DQURT vB15UBRL Y ches Sthé i ehaptl ynsdabl k2.

Al tho escribed in detail herfein other enbodinents fall within the
spirit and sgppeyof [LREdi 85t PSediidl At stRT 4% fierta-i s the appended

clainms. 9
energized, node 112 floats.
194Channel dévicé well nodes of the real time clock
include Vpsw 120; and VPsource 122. Multiplexets 124 and 132
1S control the powef supplied‘td these nodes. These |
- multiplexers can be thick-gate P-channel MOS devices. The
VPsuw node is controlled by multiplexer 124. One input 126
" to the multipleker 124 is the core 1.3 volt power line 130
, froﬁ power supply 131. The other input 128 to the
20 multiplexer 124 is a power cdnsumption-reducing bias level
Npiasi- This bias level is formed by the biasing resistors

140, 142, 144 placed’across the battery 110.



1 8 JUN 20p What is claimed is 5 1. A Ieakage preventlon device for a real
time clock system conprising : a.real time clock circuit, having separated
first and second power supply connections, and mai ntai ni n Qa uﬁ%ﬂ
indicative of real tinme ; and an associ ated circuit, v~rhich operates in a
first node when a power supply voltage is present and operates in a second
mode when battery power, i s present, said second node providing a biasing
condi tion t haPnElegauslyiyzE8e) Bylsde lenrrent 2dGrrRg VEAt FEFyCS &ration by
changi ng source voltage levels for the real time clock circuit. 2. A device
as in cl gover, stipalverl -So¥pLisi AgOaagedise Onfi ERPYEr eBPE PhéeCBF‘gsence of
the power supply voltage,  and switches said bias |evels responsive thereto.
15 3. A #ewviscdexel MNocdsaiat Thevrgheh iowmur BieRierf condition incl udes a

rai sed bias [evel which increases a relative threshold voltage of at | east
one transi st oThieses &iich & davetlisme rel asl&ecrtleclultto m2oimiza gbeice as in claim
1, further conprising a bias production part, driven by said battery. 5. A
devi ce agdakayedi Mib,uf URiter caonpei 2i.0g vod tpowands Vppduyz.r ¢ady)sicgnal and a
del ay elenent that del ays switching between said first node and sai d second
nmode. tope 1 & Y200 6. A device as in clai m 4, further conprising a.bias

- transi stor, between sai.d battery and said bias productl on part, and turned

on only when RoWRN] SHARIMR¥OLlRGe,i S nRALcRRESRD), (1524, dEvi.cq1as)in claim 1
further conprising first and second sw tches connected to said first and -

second el ey SRNTAE! (93%) RlkcBINGNICLYReRNAAG LYt cRaner SupDIy

| evel as ‘l'eve im ze m ni mzation of battery |eakage. 8. A

device as | r]:p?f"é:@f‘s ﬂl ta'?x%lr l%%np“wﬁ A9 3 el E% e%v“lt%hmssw'EQ'%h'ﬂg bet ween

]
a first. Wer suppy FéVel ~and a bias Iev optim zed for mnimzation

of bapt eggh‘;g%kglg%bﬁ%e%%va'b G300 gREERY, U LSk caTRasngca sccond

RS power “suppl y cennecti gr ound.

15 10. A device as i ai.m 1, g at | east one decoupling
capaci t orth %é\/lcr{barbf‘eguf svdicg s Nsi ;igtané 2 ?kée]l’rors during power supply

~switching. 11._ A nethod of operatin a time cl oc Bg\ﬁeﬁs sanal

conput er, conprft MG APRT3TG L r &, ent |t @I%"@IF FP(?I?\ & sTpply during

a first m)de of operation ; and 20 operatlng sai_d tlne cIocﬁ froma

battery  cam i IR SVFRIfOGE FFPHEES: P 1104 &38pe AGVESHS
setting a bias |evel which mnimzes | eakmurgt: current, duri n% sai d oper ating
by changnnfg mhlﬁsir\/cﬂ!t%@uﬂé\/él Qifghr oupPuteshati pyldiSosR. The gateg JuN

2P 15 voltage of the devices N, 116 and Nypz2 148. Biasing Mysz 148
tﬁrng on Ng 11.6 and connects the N-channel source ncde
Qn,mc. to ground 1l1l4. |
Biasing of Nvpt _15'2'. ca.u.se',s- Pm'l. and P@ to .raise the:
multiplex control line 125, switching the multiplexer units '
20 124, 132. This connects the nodes Vpsuw and Vp,o;,c, to the
| | core 1.3 volt ;Sower 130.
When core pbwer 130 J.S not available, the rea}. time
clock 100 operatesprider bat;é;y power. "fhe output of Vig

158 pulls up the input to the inverter 146, th‘ereby



12. A method as in claim11, further conprising automatically it &% ng a
power suppoOwiMmiss age, and commanding a switch to change a payeUsoodpsdhy
connection to the real tine clock, based on presence of the power supply
voltage. 13. A nethod as in claim12, further conprising, only in a battery
operated node, use of bias resistors to formbias |levels for said real tine
cl ock, VheLAI ANeHIOBIEDER OF Rk disve fedr S1wp) | ol salsh g diovel . 14, A
met hod as 1 n cld m12, further conprising decoupling the power supply
during 1 g switchi 15, eihed 3% ] N gl ahe 1301bbeEheh, GRUPEESH NQ
detecti ng"'q"de g()a&t/ceér °srf88ﬁ‘1‘y1\“/§| tage,a wal t i n&ga pr edet er m ned time after said
detecting of sai.d,po SUR} Psefsyr ey ihad r S a4 dsPWRIsePpl i es
vol t age i%F%ﬁ%é;q¥4iegskﬁhgﬁgg¥%%§%%€g§%£p%mer supply go signal. 15 16. A
met hod as in claim 12, erein saj oppangi L Smd ESPONST ¥SadH a power
supply go‘%i%?h'lif%eﬁ\ég@a?o?ngag?%cgﬁg £080 timd SoRS.

i me- ¢ ystem conprising : a real tine

clock circuit, having a first,power 29 I ty.on ; cpntrolling
ci rcuist f‘(ﬁwmﬁ%’ raé’:ﬂgvf’i'%‘é“cﬁ'%gkt%i F%Ui ??an?(%fg%ﬁgfo%'f’ﬁgagfir%Ul‘"f"
including a connection to. a power supply_.and a gonn i " ttery and
i ncl udi ngFSSREFRYVSLYCi r CHEE gﬁ?‘ah‘:é%ﬁ%ﬁc %Vécé?d'g?’éafg%i% %:‘?b’gk&‘ta'o sai d
power supply connection when said E)ower s%&g voltage is ani | abl e, and
connects saiesyariish fFBecPdaR +8VELF otk 1252 53T c& T 0 change a
source voltage level for the real tinme 12, ! 8 JLtN 200 claogk circuit
when sai dresistosd@sideri.s 146t Adai | abfewsiBg BRFESFY tPAESEl ocK*System
conprising : a real tinme clock circuit, having a first power su ,plg/
connect i opi & dres isevsd showdd bapprygesnhbedi gﬁ M ‘é*'-‘é%nt‘r%l‘r‘%’n’g"?’ﬁ'r cuit for
said real tinme clock circuit, said controlling circuit connected between a
power jsupghyredel Slawd fraomsthpotrerteappl y connection, and connected between
a battery and said second power supply connection, and including a control
circuit which plgieadirduitsevdnpfuecthsuppbpsesvagsababbeey BOWPEcts sai d real
time clock to said power supply connection when said power supply voltage

i s avail abl gce afkk ifisAiréspewerssuppl ysbdaned &vanl tbeebatd2Epnnects said
battery to a bias network to produce a plurality of bias |evels which

reduce |eél§§9&g%r{-%§t§:é59 chargicagnsource voltage levels for the real time
clock circuit, and connect's said real time clock to said bias levels. is 13

- AFT . ACAY. A A-ﬁ%}%ecﬁ-aﬁ%v@%- AnlleAbias values are selected as
c

(CKV al nKkR| wr ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca}c “

Shond Sk PhEGME YR oo sp satalbad) ke sreliiarer, ) ) cacarca
caj ca] ca] %alltgglgg U challgahcadocall egkeagkCl] ¢8wnleakage current

levels. Selected bias levels include Vnsourze 2t 0.4 volts,

Vpsw at 2.0 volts and Vpsource at. 1.6 volts.

The circuit‘s in the real time clock well should
30 continue to operate at all times. Capacitors Ccl, C2, C3 are
used to decouple any switching noise during the transition
between the two modes of operation to prevent the registers

from being corrupted during a transition between the normal

operation and the low leakage battery-powered operation.



2 ht uw)| #3$X6MVZ} xsl fa\ Vni d_YU] ca] ca] caV] ca

V] c™a] c%{f@gfsa] ca] ca] ca] ca] ca] ca] c*a] c*aU] ca] cal] ca] ca] ﬁ&fﬁ‘éﬁ,ﬁm 7cal'.J] cau ..

]CEELC? | gb] Td Vo
, € n{vql gb] XSni d_Y] ca] ca] ca] ca
iggfgglcaLﬂca]ca]ca UVlcaV]Ca]UV%ggbfg&Cﬁ&fng?chSS}gg{fggﬁigga]ca]ca]ca]c
'“V?g} % 1 r-_r f%%%c% c8d £ad caleaal aabeal gal ca ca] cal cal ¢
gLE?]caLh 1e ca ca] ca] ca] cal ca]ca]ca]cal T8y9m Rj o
¢ caw @C ca ?ﬁ% éf‘ g] @kchf f g]ﬁg%ﬁ@]&%&ﬁk@ah@@hﬁel caJ ca] ca] ¢
ca]ca]gg a] caj ca cal*_w$] Bx8KLox?Xzupkf a\ VcU] ca] ca] ca]
ca] cal calcal 90 Geked %gULgéLg@lssl ¢plopl celgaloplsaleadbaal qal cal ca cal cal
Iololt!""[" " "~ytoje [Vc]ca]ca
ca]ca]ca]ca]c?]ca]ca]ca]ca]ca}gg}gg*%%%tg%gg{f?éﬂgg¥CaLucaLuCiLgZ£;;L§ZL§ZL
######$ $b$$$AMF& upkLaL s, yb kca]ca]ca]c ]g@]@g}gabgaécadca]caLﬂca]ca
ﬂgﬂ(?ﬂfgfagmq caca gg ? ﬂcﬂc et @ n §8&&&&EESE
ko id zUc I calcal cal cal
ca]ca]ca]ca]c caLﬂca]caLﬂca a]ca]ca]ca ca
a]ca]ca]cgﬁég ggl 11282Y2a2 3I3334p44£*5g?&?Lﬁgk11 fiﬁf?éﬂgg}gg}ggicg]z
o cdi05555A66 %&7]7331]823]85%3 a] ca] cal ca]ca]ca]calc OEQa] ca] ca] ca] ca] ca] ca]
55| wr mhc”Y]Reall ca] ca] ca] ¢ €q
a]ca]FaU]Sa]cékea]ca]ca]CL]2gfggfggfigfggc?bg?£f?g?i] ]gé{fagigaéglf?]calc
}O%B& f)‘ 10%B%e{ ) - yL109B&' ( PNF3109B& () - KAE!' s, 109B& 1) &Z109B&' ()-Y
1%(}283)();;33%&@@&5) 9GlO%3§'E'(5') S109B&' () - kRaB+ b
9 y st)-s': 109B& Y% 109B& 9 9
13‘13‘%5‘;5}()51@%%%4%8 0% Bbg'lo 1 ()- |S#Gloa§3§‘() 13 1098B& ()-uV7
y o F"3110%B& () - Y- 1098& () - ?PaB \Pi 4% 109
10%@3 () - FM 1094Q&; () - 10%@& (PV [* 10%@ () - Ig)smtyca@@gc QY - O&PC{E@ELV(?)
310/@ ()- 10988 ke - 109 (1-.3VO%RE ()- 10%& () - “10%@/ ()-1Ln 2 aBuV?
- L10gga& () - + A& () - ) 109@&3¢) - Y% 10%@& () -! Y% 1000 ) - f #10%@& ()-2 h t

A second embodiment is shown in block diagram form in
Figure 2. A hardware monitor device 200 monitors
25 characteristics of the computer, including temperature,
power supply level and other information. The device 200
produces a “power okay signal” when tpe power supply is up’
and running. This "power okay" signal is delayed by delay
element 202 (e.g. a capacitor), and then drives the gates
30 of Nypz and N; instead of the inverter 146 shown in the first
embodiment.
Use of the power okay signal may help to isolate the

real time clock well 100 from rail noiée during a turn on
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Although not described in detail herein, other

embodiments fall within the spirit and scope of ths

~ disclosed invention, as set forth is the appended claims.
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power supply voltage, and switches said bias levels responsive thereto.

15
3. A device as in claim 2, wherein said biasing condition includes a raised bias level
which increases a relative threshold voltage of at least one transistor in said real time

clock circuit.

20 4. A device as in claim 1, further comprising a bias production part, driven by said

battery.

5. A device as in claim 3, further comprising, a power supply ready signal and a delay

element that delays switching between said first mode and said second mode.

10
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6. A device as in claim 4, further comprising a bias transistor, between said battery and

said bias production part, and turned on only when power supply voltage is not present.

5 7. A device as in claim 1 further comprising first and second switches connected to said
first and second power supply connections, switching between a first power supply level

and a bias level optimized for minimization of battery leakage.

8. A device as in claim 1, further comprising a first switch, switching between a first

10  power supply level and a bias level optimized for minimization of battery leakage :

9. A device as in claim 8, further comprising a second switch, connected between said

second power supply connection and ground.

15 10. A device as in claim 1, further comprising at least one decoupling capacitor, having

a sufficient size to prevent errors during power supply switching.

11. A method of operating a real time clock in a personal computer, comprising :

operating a real time clock from a power supply during a first mode of operation ; and
20  operating said real time clock from a battery during a second mode of operation, said

operating comprising setting a bias level which minimizes leakage current during said

operating by changing source voltage levels for the real time clock.

11



& & ()- , 10%& & ()- YM 10% & & () - 4*55555A6| [: vU410 .!110% & & ()- L*10%
& & ()- 3(110% & & ()- ,&10% & & ()- # 10% & & ()- !& 10% &

& ()-A666l 77777|[:-410 & f;10% & & ()- s910% & & ()- Y710% & & ()- , 5ml0%
& & ()- 310% & & ()- O#10% & & ()-7778>888HObA410 & |, 10% &@\%?w'o@m%
& & ()- 110% & & ()- -10% & & ()- $10% & & ()-310

12. A method as in claim 11, further comprising automatically detecting a power supply
voltage, and commanding a switch to change a power supply connection to the real time

clock, based on presence of the power supply voltage.

5 13. A method as in claim 12, further comprising, only in a battery operated mode, use of
bias resistors to form bias levels for said real time clock, wherein one position of said

switch supplied said bias level.

14. A method as in claim 12, further comprising decoupling the power supply during

10 switching.

15. A method as in claim 13, further comprising detecting a power supply voltage,

waiting a predetermined time after said detecting of said power Supply voltage to ensure

that said power supplies voltage is stabilized, then producing a power supply go signal.
15

16. A method as in claim 12, wherein said commanding is responsive to a power supply

go signal.

17. A real time clock system, comprising : a real time clock circuit, having a first power
20  supply connection ; a controlling circuit for said real time clock circuit, said controlling
circuit including a connection to a power supply and a connection to a battery and
including a control circuit which connects said real time clock to said power supply
connection when said power supply voltage is available, and connects said real time

clock to a low leakage bias source to change a source voltage level for the real time

12
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18. A real time clock system, comprising : a real time clock circuit, having a first power
supply connection and a second power supply connection ; a controlling circuit for said
5  real time clock circuit, said controlling circuit connected between a power supply and
said first power supply connection, and connected between a battery and said second
power supply connection, and including a control circuit which detects if said power
supply is available, connects said real time clock to said power supply connection when
said power supply voltage is available, and if said power supply is not available,
10 connects said battery to a bias network to produce a plurality of bias levels which

reduce leakage currents by changing source voltage levels for the real time clock circuit,

and connects said real time clock to said bias levels.

15
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