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PONER SUPPLY SYSTEM . BACKGROUND OF THE- 1 NVENTI ON
The present invention relates to a power supply Xfé rﬁ}CEl@ E”@ft? SG
particularly, to a power supply system havingja plurality o wer su QﬁV
devi ces with a redundant power supply device pdtmﬂxmuomnpﬂxa etogragadyie, .-
type of a conventional power supply systen1ispﬁtxmha$ed paped nmsagﬁhtent
Application Laid-Open No. Hei 5-274061. The me$msg§plym&ystemmdhgaiosec
in this publication is designed such that a piAir&kidcy ofpggwépnau@ﬁyw ..........
nmodul es are connected in parallel. Each of th plurality of ~ power supply
nodul es i ncludes a sw tching uit_that uts an out put voltage by a
swi tchi ng operation and an aBﬁB#ﬁaﬁ#?%%Y & ing circuit that detects an
abnormality of the output voltage outputted from the swtching
circuit. In the conventional power suB stemof this type, when
the abnormality occurs BRCEERPYNE{OR THEK gﬁéTﬁg Wrality of power supply
nodul es, the abnornmality detecting circuit connected to an abnormal power
suppl y modul e detects the abnormality and outputs an abnornality signal.
The abnor mal it Thespgeseént dunventien felakeshto ado‘rpmmrl supptetsystieng circuit

tted t th di tchi dt th
oi t ohi TR cTPEEI (BAK S Yo Uk hf nOBBEr AUFBYY AYIHRD SBRELRY 1B, ¢ he
sWi t chi ngy el 1G4yt oFBKERe R SupER y%é&f‘%%?%!tﬂgat&&u&%aﬁ'&nﬁém supPMer supply

nodul e urn on.” Upon recogni zing t the LED is [um nous, a maintenance
keeper radeniess. t he power supply nodul e

An example of this type of a conventional power supply
system is disclosed in Japanese Patent Application Laid—Open
No. Heli 5-274061. The power supply system disclosed in this
publication is designed such that a plurality of power supply
modules are connected in parallel. Each of the plurality of
power sﬁpply modules includes a switching circuit that outputs
an output voltage by a switching operation and an abnonmaliéy
detecting circuit that detects an abnormality of the output
voltage outputted from the switching circuit. In the
conventional power supply system of this type, when the
abnormality occurs in at least one of the plurality of power
supply modules, the abnormality detecting circuit connected to
an abnormal power supply module detects the abnormality and
outputs an abnormality éignal. The abnormality signal
outputted from the abnormality detecting circuit is inputted to
the corresponding switching circuit, and then, the switching
circuit stops its switching operation. At the same time, the
switching circuit makes an LED corresponding to the abnormal
power supply module turn on. Upon recognizing that the LED is

luminous, a maintenance keeper removes the power supply module
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2 SUWMMARY OF THE | NVENTI ON Anot her
obj ect of the present invention is to provide a power supply system having
hi gh maintainability and availability. Still another object of
the present invention is to provide a power supply system which is not
affected by noises such as a chatter when the power supply device is

repl aced by a new one wht hout stoppbng t he power supply system (hereinafter
referred to as "Hot Swap"). According to one aspect of the
present invention there is provided a power supply system conpri si ng:

| ! ! et ! . b
¢ edundarPEEevRRPENEL & B JSRAWERR LES) Vdidolr ke, Baftebd B et oct or
for det eapphy mddilean sbreiovld Y onCELE %d%ﬁbub?ﬁ?tsyst&ﬁlﬁ of said M

redundant power_supply devices in accordance with Tirst signals
out putted fromhi dFifondboygpprycaiied eConvLafional oj BOYeF stSURRMAI s

| ndi cal Ggs om0 UveRSBENHE Wa U rBluABAIESOUR! CHURR e BYSEEHN] Fatdy a1
abnormal " st ate. Accordi ng anot her aspect of the present

i nvent i ehether abmormatitgedcapovsr an essmpiplspevem sopply dawgice

a pIuraIityG%é power supply devices including M(Mis an integer, nunber)
r edundafPr p&ii€r POMSE FUBRIYcSystem or in a JFadundant: ponee URPYor

det ect| Byl 8! FMHBRLR! Lhy QHOMREILTM P05 buBREy O yarert Uk 1 T edundan:

power supply devicés I n accor ce w I"rsts drCating each of
sai d popesbhemhatdehecestlse ipbwdit PPl BIysteat Rustasd Stopmid] Ho rst
signal s indicates correspondi ng one of said power supply devices is in
an abnoFfRPvE:Ehe ahpprmal power supply device, even in a case where

there is no necessity of stopping the entire power supply

systém because the abnormality merely occurs in the redundant

power supply device.

SUMMARY OF THE INVENTION

An object of the present invention i; to provide a
power supply system which is capable of readily discriminating
whether the abnormality occurs in an essential power supply
device for guaranteeing the performance of the power supply
system or in a redundant power supply device, when abnormality
occurs in any one or ones of a plurality of power supply
devices contained in a power supply asysten.

Another object of the present invention is to provide
a power supply system having high maintainability and
availlability. '

Still another object of the present invention is to
provide a power supply system which is not affected by noises
such as a chatter when the power supply device is réplaced by
a new one whthout stopping the power supply system (hereinafter

referred to as "Hot Swap").
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3 hol di ng el enent for holding a detection result outputted from

said first abnormality detector. According to still another
aspect of the present invention there is provided a power supply system
conpri si ng: inhibiting elenent for inhibiting a signal outputted

froma power supply device frombeing outputted for a predeterm ned tine,
when said power supply device is copnected to said power supply system

whil e said power supply systemis od%rating. According to stil
anot her aspect of the present invention there is provided a power supply
system havi ng a,pl i of, power devi ces, said _system conprising:

state detector

supply DeVifRfAded 8a88REr D¥ugpl ARt wROMET lbs08Viga pLR; Lhe case
wher e Saidw%omer SUD%'Y devi%%gﬁgﬁgﬁuﬁéwa?&ﬁégggﬂgﬁ§sredggggﬁ?l% wer
supply cRiRewery s upel yd dedd FeAg iacl wdioies iM e(Matisoamalint g geite numher)

abnor mal J rS..l | egst,_one of _sai d pqQwer su Y. deyic in the
case y\hel#ete%éxglgggpé%ér} %&BS?? é%\//?%eesg éB_ﬁs&s‘%& Sgngﬁggg%ﬂei?cgiﬁgor ones
of sai d AW £o¥PRbYeEiic ehatoan S&Wr)hhﬂ!ﬂ? 308 nt Qtallagégl- ne
3a . BRI EF DESCRI PTI ON OF THE DRAW NGS ﬁer features
and advaf il O ¥edunsesde mows etuppdy  deviitebeinndecovdanegpuwieht by the
deta'leqkf¥§%0558§£f§]outputted from said powexr supply devices, each of

said first signals indicates corresponding one of said power

f‘gFgg@}f%i%ﬁ‘)nént ﬁﬁ?eﬁau‘geg%PnﬁF?ﬁp%c@Yﬁ‘é&°Pn §hpECpover

supply devices is in an abnormal state.

ERIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will bg made more apparent :.by the detailed description
hereunder taken in conjunction with the accompanying drawings,
wherein: i

Fig. 1 is a structural diagram of a first embodiment of
the present invention;

Fig. 2 1s a structural diagram of a decisive
abnormality detecting circuit 110 according to the first
embodiment of the present invention;

Fig. 3 1is a structural diagram of a redundant
abnormality detecting circuit 120 according to the first
embodiment of the present invention;

Fig. 4 is a structural diagram of an output voltage
deciding circuit 130 according to the first embodiment of the
present invention;

Fig. 5 is a timing chart of an operation of the first
embodiment of the present inventiqn;
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hereunder taken in conjunction with the acconpanyi ng draw ngs, wherein:
Fig. 1 is a structural diagramof a first enbodi nent of the present

i nventi on; Fig. 2 is a structural diagram of a decisive
abnormality detecting circuit 110 according to the first enbodi ment of the
present invention; Fig. 3 is a structural diagramof a redundant
abnormality detecting circuit 120 according to the first enbodi nent of the
present invention; Fig. 4is structural diagram of an out put

vol tage deciding circuit 130 according to the first enbodinent of the

present inventiop S5 is.atim art ,of ap operation of the
first enbodi nent o? ife presé%@raﬂvéﬁPViﬂg f FAckiBh 8P 2PEE&adY

4 125 &t@ordincs to Ghadf £ ts RANbAIME ot UPKS | bt ta 1HGERERSn; 125

according to the first enbodlnent of the present i'nvention; Fig. 7
is a timng charfigheh anaabhmmmmmwh@umm PbNAEmaE cpoWer epinmid by a

vent ontvioe PRBLEBd 1P 4 ShoulGong B oo PP F o A LR et

of the pfasatt e:'nhudahﬁem ;0f the preEegt ﬁwéztaoat,ructur al diagramof a timer
circuit according to the second enbodi nent of the present invention;
Fig. 10 is a ti M+ chdd o8txuctrsrl cdiagnam Qécér”ﬂgndtmmmm

enbodlne F Eﬁone $F§¥H¥HvénQ!%Qplon Fig. 11 is a structural

di agram o circult
Fig. 9 is a structural diagram of a timer circuit

according to the second embodiment of the present inyention;

Fig. 10 is a timing chart of a timer circuit according
to the second embodiment of the present invention:

Fig. 11 is a structural diagram of a one-shot circuit
accordipg to the second embodiment of the present invention:

Fig. 12 is a timing chart of the one-shot circuit
according to the second embodiment ©f the present 1nvent1on.
and

Fig. 13 i8 a timing chart of the second embodiment of
the present invention.

In the drawings, the same reference numerals represent

the same structural elements.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First, a first embodiment of the present invention is
described below in detail, referring to the drawiﬂés.

In this embodiment, a power supply system operates in
any one of two modes, when the number of power supply devices
which a power supply system minimally needs is N (N is an
integer number more than 0) at the time of supllying voltage to

a maximum load. One is a mode which N power supply devices
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according to the second enbodi nent of the present invention; Fi g.
12 is atimng chart of the one-shot circuit according to the second

enbodi ment of the present invention; and Fig. 13 is a timng chart
of the second enbodi ment of the present invention. In the

drawi ngs, the sanme reference nunerals represent the sanme structural

el enent s. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

First, a first enbodi nent of the present invention is described belowin
detail, referring to the draw ngs. In this enbodi nent, a power

suppl Y Sy5dSR<APERHA sfaimarm&@@?s’ftéwefgﬁféu t\ahge *ﬁ&éisygﬁs?ﬁ{aag power

supply devices which a power supply systemmninmally nee s an
i nt eger openariommedefan OThatother tiste mbdeughigh n(N wolM)ag®! tie aa maxi num

|l oad. Qne. is .a node which owel, supply devices, .

5 oper’a‘fefe%g?rn AT é?mfehewi’lgﬁ'}laé’t eﬂdp"\&éﬁ)‘/ @Hpgéy t §eddCef o RPREARR IARL

oper ati opar@Xipel . (héPeifhbesr i YeXetPe® Woi Cdb (MraabhdaMd i %[p@&athaheger
nunber nore than 0) power supply devices operate in parallel (hereinafter
ref err ediede’ds namglydMtpomesr aupply devdees aremdded 40 pdweN poppky devi ces

T thi s Sl e 88 Che FHRBndant) pitens S TBE R 2TAnEOM = 1,
respectigflddiment, forRekampiey & Cadd ¥ ate dePLNES ¥WR ¥ndyHt €M i ncl udes a
respectively.

Referring to Fig. 1, a power Supply system includes a
plurality of power supﬁly devices 200~1, 200-2 and 2@0-3, and
a state detecting device 100 connected with the plurality of
power supply devices 200-1, 200-2 and 200-3. Each of the
plurali;y of power supply devices 200-1, 200-2 and 200-3
enables Hot Swap which signifies at least one of the power
'5upply devices 1is exchanged during rpc:wer supply operation
without stoping the power supply system. Each of the power
supply devices outputs a connection state signal CONn*
(hereinafter, n is an integer number more than 0 representative
of number of the power supply device, and a symbol * means that
2 transistor-transistor logic (TTL) level is "L" in a
significant state), an output voltage decision signal GOODn and
a power supply abnormality signal ALMn* to the state detecting
circuit 100. The connection state signal CONn* indicates that
the correspond power supply device is mounted on an appropriate
mount place where it should be mounted when it is "L" in the
TTL level. The output voltage decision signal GOODn indicates
that an output voltage value of a subject power supply device
is normal when it is "H" in the TTL level, which is the

significant state. The power supply abnormality signal ALMn*
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plurality of power supply devices 200-1, 200-2 and 200-3, and a state
detecting device 100 connected with the plurality of power supply devices
200-1, 200-2 and 200- 3. Each of the plurality of power supply devices
200-1, 200-2 and 200-3 enables Hot Swap which signifies at |east one of
the power supply devices is exchanged during power supply operation

W t hout stoping the power supply system Each of the power supply devices
out puts a connection state signal C8\n* (hereinafter, n is an integer
nunber nore than O representative of nunber of the power supply device,
and a synbol * neans that a transistor-transistor logic (TTL) level is "L"
in a sP-@ﬁ‘P-FP‘éﬁﬁt thest dhe aabranmadityolbtages dépi dihen sitgesit GaGRY and a
power sgagkx Q?{$%J|ty signal ALMh* to the state detecting circuit 100.
The conhettidn® g signal CONn* indicates that the correspond power

suppl y device iBhersnies aatéstamprofdate 1000 UWHcldeee aes@L dtyeshoul d be
nmounted when it is "L" in the TTL level. The output voltage decision

si gnal GORPRIBRLEY afesecthag §Ar§m-but1190| taagkedlmdﬁeltofammlediy power

supply s "H in_t TTL,.l ev whlch |s t he
si gni fi gg‘étsﬁ@%%? ec:[ll(')(LT‘}':?;:é p%naé Bt PREBRS Hﬂtlﬂ 9e sﬁdﬁﬁla‘fi‘jﬁ_

6 i ndllGaT. es Thkatiebl) 81 0& NEHAGEA I t9C At ect Dng e Seibi teCl1 0 WlectR@UPP! Y
devi c The state detecting circuit 100 includes a decisive

abnor rral"hﬁ?héét £hei REUERLELY tofl TIRwer supnAdadevidenrafld-il yto BNl i ng
circuit .3g0;3nd HacIULPE! RLERIE SEAHLI Y ¢ CWilae 18, the power
supply devices required at the minimum in the structuxe of the
power supply system are in an abnormal state or not, accerding
to a detection result ‘from the redundant abnormality detecting
circuit 120, the power supply abnormality signal ALMn*outputted
from the respective power supply devices 200-1, 200-2 and 200-3
and the connection state signal CONn* outputted from the
respective power supplyldevices 200-1, 200-2 and 200-3. The
redundant abnormality detecting circuit 120 detects whether a
redundant power device of the plural power supply devices 200-
1, 200-2 and 200-3 are in an abnormal state or not, according
to the power supply apnormality signal AIMn* and the connection
state signal CONn* outputted from the respective power supply
devices 200-1, 200-2 and 200-3, respectively. The output
voltage deciding circuit 130 detects whether the plural power
supply devices 200~1, 200-2 and 200-3 output a normal voltage
or not, according to the output voltage decision signal GOODn
and the connection state signal CONn* outputted from the plural
power supply devices 200-1, 200-2 and 200-3, respectively.
Referring to Fig. 2, the decisive abnormality detecting
circuit 110 includes two-input NAND-gates 111, 112 and 113 that

output a signal indicating whether the respective power supply
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130. The decisive abnormality detecting circuit 110 detects whether the
plurality of power supply devices 200-1 to 200-3 are in a decisive
abnornmal state or not, that is, the power supply devices required at the
mnimumin the structure of the power supply systemare in an abnor nal
state or not, according to a detection result fromthe redundant
abnormality detectlng circuit 120, the power supply abnormality signal
ALMh*out putted fromthe respectlve.bomer suppl y: devi ces 200-1, 200-2 and
200-3 and the connection state signal CONn* outputted fromthe respective

power y_devi ces 200-1, 200-2 and 200-3. The redundant abnormality
det ect i rfgép digesi4s f‘ﬂ}“‘&'&de@t’? Wifetther apnorsalinshate p¥eRotlevd cEWef the

plural pgwes wﬁslg . nghqe%naﬁ sutpkts2805 %q 6399";?5’@ Wi - g Or”H'a

state or not, acco e power su nor ma srgna
t he conrieaﬁato Anesdlnarnslg pahef:@uﬁplqruﬁpumecbmlmm unetrreemespbctzn‘evpomer
supply deV|ces 2ogy 200- 2 and 200- respectiyely The out put

r

vol t age RFXH ARVE P80 23 MOUPEedhRE hBP L hERY) B EVOTIRRNE APl y
devi ces glix 11,1520&& it pd9- 3 au&pyiv@ Mdﬁalé%k(t 896na Pl clgiy fgcording

to the output voltage decision signal onnection state
si gnal CGosrdanceuwisd & rsognaheoqﬁpmm mrertheu’ppb-ylr@m MayD2gatd, 200-2
and 200- res ectivel rring to Fig. 2, the dec%i|ve

abnor r'ralﬁtqy eét'sh‘@"élr c?ﬁtfp‘ititt?la %‘He ?\/\Eeﬁiﬂ‘b@@nNARB“@é‘P 1841, 112
and 113 deidorify! Bikcdi®! 096! 'fHY WREiBOEN A0S, S30RAL donpuer

supply evi S nount

t he abndmnddicasest éhet absormality occupatewNArgaton-féduhdant opdwers a

S Onal S8t 1091 W0S DRl o ard S3°%s208: EEN IR AONSL, SHRRLYeSoyh o0 oXists
the structure of the power supply system among the plural power
supply devices. The power -supply abnormality signals ALM1%,
ALM2* and ALM3* are inputted to each one input terminal of the
two-input NAND gates 111, 112 and 113 through an inverter gate,
respecti&ely. The input signal CON1* is inputted to the other
input terminal of the two-input NAND gate 111 through the
inverter gate. The input signal CON2* is inputted to the otherx
input terminal of the two-input NAND gate 112 throuéh the
inverter gate. The input signal CON3* is inputted to the other
input terminal of the two-input NAND gate 113 through the
inverter gate. The output terminal of the two-input NAND gate
111 is connected to a first input terminal of the three-input
NAND gate 114. The output terminal of the two~input NAND gate
112 is connected to a second input terminal of the three-input
NAﬁD gate 114. The output terminal of the two-input NAND gate
113 is connected to a third input terminal of the three-input
NAND gate 114. BAn output terminal of the three-input NAND gate
114 is connected to one input terminal of the two-input AND
gate 115. The other input terminal of the two-input AND gate
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power supply devices as nmounted or not, and a two-input AND gate 115 that
out puts a decisive abnormality signal CGALMin accordance with a signa
outputted fromthe two-input NAND gate 114 and a signal outputted fromthe
redundant abnormality detecting circuit 120. The deci sive abnormality
signal CGALM indicates that abnormality occurs even in non-redundant power
supply devices which are an essentia% power supply devices in the
structure of the power supply systemanong the plural power supply
devices. The power supply abnornallty S|gnals ALML*;  ALM2* and ALMB* are

I nputted o naI th N 111, 112
and 113 tlt%rgogéhgaﬁ’qﬁ %‘?t”é‘r “Fggbe%f ed“%ﬁénPA'\%)?gﬁn ﬁ’a’iy CONL* i's
i nput t ed e ebli€ngt b@fcuwpyﬁot ermmlmﬁf oh%uweefﬂml W&wt@»é—ll
through the inverter gate. The input signal CON2* is |£ﬁutted to the

ot her i ApPLtt BNR ﬁélteoﬂ-lﬁhetbﬂodﬁﬁmv oguadity 2sigRdldFrAME isverter

gate. T S %Qﬁ p o e h ' rm nal of
t he two- %ﬁtgpe%%ﬁtéga el q#%i&% thﬁglﬁeerteFﬂg ?&P i%ﬁgidﬁfpht
termnal of the RePetrning NOD paje 3I1lthe Ceaﬂ&ﬁaeﬁitt OaBndrmslityput
termnal of the three-input NAND gate 114. The output term nal of t he

t wo- mpuldeﬂﬁxﬂblﬁat gixgyl slé%nh%@flé%ﬁst Gwa-iBpBhoNAND FakRT Ao A2 t he

115" s canged28 Wt ks o AP Ihal PRELAT, ehys Ofe [ AEapOBtyg 0 07 ©
114. An quivent stpply ndévides fa txdaameednam& dNPr@at exr Add, is treweted to
one input term nal of the two-input AND gate 115. The other input term nal

of the t&SPRRPWANDgG3ted24 that outputsis signadniddicatingmieeRefitput of
the red“&%ﬂhuéﬁ@%&%fté’u&%ﬁf V1%eCh L Cllldy e 1R QHUB&P&EM g£rm nal

of the t

power supply devices or not, a decoder 125, and a three-input
AND gate 126 which output a reduﬁdant abnormality signal R-ALM
indicating whether the abnormality occurs in the redundant
power supply device when the redundant power supply devices is
connected to the power supply system. The power supply
abnormality signals ALMl*, ALM2* and ALM3* are inputted to each
one input terminals of the two-input NAND gates 121, 122 and
123 through an inverter gate, respectively. The input signal
CON1* is connected to the other input terminal of the two-input
NAND gate 121 and also connected to a first input terminal of
the three-input NAND gate 124, through an inverter gate. The
input signal CON2* is connected to the other input terminal of
the two-input NAND gate 122 and also connected to a second
input terminal of the three-input NAND gate 124, through an
inverter gate. The input signal CON3* is connected to the
other input terminal of the two-input NAND gate 123 and also
connected to a third input terminal of the three-input NAND
gate 124, through an inverter gate. An output terminal of the

two-input NAND gate 121 is connected to a select A terminal of
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I nput AND gate 115, the decisive abnormality signal CGALMis outputted as
the significant state "H' in the TTL | evel of Referring to Fig. 3,

t he redundant abnornmality detecting circuit 120 includes two-input NAND
gates 121, 122 and 123 that output a signal indicating that the respective
power supply devices as nounted are abnormal or not, a three- input NAND
gate 124 that outputs a signal indicating whether a redundant power supply
device is included in the plurality & power supply devices or not, a
decoder 125, and a three-input AND gate 126 which output a redundant

abnor mal iy %iejggagrgﬂ_M Ahneﬁm%r}%%@%fe& tt%? g‘ggg{@uébg%yggé%éei n the

redundant power supply devic rédundant powe sis

connect edl22t dst benpevwrd taUAPSYL NS IE ermiddle ofOBRE d&cuUdzy 1@Bnor Al ity
signals ALML*, ALM2* and ALM3* are inputted to each .one input termnals of
the two- iHFPRENERERERA e LE1 She §Yo-inpit FAND g3ty H 2 LenFeppertgdt &9
respecti vgel ecl AP 1982 M acdd®rC ect e h Rt
t erm nal a(e;Tgétlﬁgth\o-l npil?tsdl %Dtgat e idf%raﬁggél slﬁ(;pé%%r?tg?t g%&{ﬂgﬁgif{??m I nput
term nal tife threetimme: iNANDt ghAIDL 2htis tadnettedungh emabilevearminghse. The
I nput si%al CON2* i1s_cC nngcte to the other input termnal of the

n

t wo- i nput®4 AR EER ob & egp %rc‘@rﬁwec?’é%. {I’B' &ovel P Thindst a.ﬂ-EF)ﬁ’ nal of
O™ | < SRp RANEh ot eI cR ok MR lodiBhP12s T CoR BRI et

123 and adlexminadantdi &$ anda¥é hof dhenpetoder M25akhref céimedtedeesi that NAND
gate 124, through an, inverter gf An oyt put term nal of the two-input

te.
NAND gat 8% Secoph Al Frisdalapne Germinal §i o thss three-input BNR decoder

125, An ty alger Q?%c@fvé two-input NAND gate 122 is connect.ed to a
sel ect BYerninal g}a e decic}g'er 125. An output termnal of the two-input

NAND gate 123 i sFtgnnécthotst @ relstimcthetween namdnput siigndbcandran25. An
output ter it Rl Ol mal e (eGanaRuL DD faLe 20 1S MRS Bl [9egn 20! @
a 3-to-8 line decoder as the decoder 125.

Again referring to Fig, 3, from the output terminal of
the three-input AND gate 126, the redundant abnormality signal
R-ALM iz ocutputted as the TTL level "H" through the inverter
gate. Further, the output of the three-input AND gate 126 is
also supplied to the other input terminal of the two-input AND
gate 115,

Referring to Fig. 4, the output wvoltage deciding
circuit 130 includés two-input NAND gates 131, 132 and 133 that
output a signal indicating whether an output voltage wvalue
outputted from the respective power supply devices as mounted
is normal or not, and a three-input NAND gate 134 that detects
whether at least one of the power supply devices which outputs
a normal output voltage value exists in the plurality of power
supply devices or not, and that outputs an output voltage
decision signal P-GOOD indicating that the ocutput voltage value

of the power supply system is normal when at least one power
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QA and &B of the decoder 125. The "H' level of TTL is always applied to
the enable termnal GL of the decoder 125. Qutput termnals Y3, Y5 and Y6
of the decoder 125 are connected to the first, second and third i nput
termnals of the three-input AND gate 126, respectively. Fig. 6
shows a relation between an input signal and an output signal of the
decoder 125. For exanple, it my be,ysed a 3-to-8 |line decoder as the
decoder 125. Again referring to Fig. 3, fromthe output termnal of
the three-input AND gate 126, the redundant abnornality signal R-ALMis

out put t g t hgedide | Su&but Bl nLhr h in F ﬂ?{ t he
out put ofp?ﬁg th?e%-inputbxh[}athQ%%Gnééﬁﬁ s§§§®§%|Wg§E?85tﬁiéo er input
t er m nalexaStshe The-oupmit AMDtaget eletibion signals BeOPL| i GOODD dridy. 4, the

tput vl deci di ircuit 130 inclydes two-input NAND gates 131, 132
and 133 CORHE BER Etoiru ot TG &k A5 PRI SR PP O0F VRF (SR val L

out put t @AphiEONAlNE gateBeABY e 180WRHqSYBR! Y resye&eSraly . TO UL dgagror mal  or
not, and a three-input NAND gate 134 that detects whéther at Teast one of

t he powsdgsappCPNd&viisednphttedotiopths obthewrimputo teuminall tefyetheanl ue
exists in the u .ty of r. _supply devices or not, gnd that outputs
an outp&V°V6#§§ge&gééi§?Eﬁ iﬁiﬂﬁﬂ?qﬂégaéé FAYPTERT ndR trat fhﬁa%ﬂﬂ%ﬁu vol t age
val ue ofsiH1PEORE* SYBPLINSYSESIN S 1Y TRheMSRpat EARINANG PR

10 suppl’y device outputting the normal output voltage value exists. The

out put \wbtragputieNAND ogate gh32 stioth aBODbRenter @GS fle conpudcted to

h of i nal s_of tywo- | NAND, gat es .131, 132 and 133,
Ceepoct PagngL EOkRk"HR Boniedted Voralin atbeR tnpel ot einfiar it ke oot

R o A i T e
terminals of the two-input NAND gates 131, 132 and 133 are
inputted to the first, second and third input terminals of the
three-input NAND gate 134, respectively. From the output
terminal of the three-input NAND gate 134, ' the output voltage
decision signal P-GQOD is outputted as the TTL level "H" whiéh
indicates significant state.

Then, an operation of this embodiment are described
below.

Refeiring to Figs. 3 and 5, in the non-redundant
operation mode, that is, in the case where only two power
supply devices operate in parallel, the power supply system is
made up of the power supply devices 200-1 and 200-2..

In Figs. 3, 5 and 6, because the power supply device
200-3 is not comnacted to the state detecting device 100, the
connection state signal CON3* of the power supply device 200-3
is always "H" in TTL level, and the input signals inputted to
the enable terminals G2A and G2B of the decoder 125 in the
redundant abnormality detecting circuit 120 are always "H" in

TTL level. As a result all of the output terminals ¥3, ¥5 and
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two-i nput NAND gate 132 through an inverter gate. The input signal CON3*
Is connected to the other input termnal of the two-input NAND gate 133
through an inverter gate. The output termnals of the two-input NAND gates
131, 132 and 133 are inputted to the first, second and third input
termnals of the three-input NAND gate 134, respectively. From t he
output termnal of the three-input NAND gate 134, the output voltage
decision signal P-GOOD is outputted,as the TTL |level "H' which indicates
significant state. Then, an operation of this enbodi nent are
described bel ow. Referrlng to Figs. 3 and 5, in the non-redundant

oper at i opg TBEe tnehaecoBeri N Jshe RASGIG! ol Yevd 1O BWCEneyPRhY devi ces
operate in parallel, the power supply systemis made up of f he power supply

devi ces ZEtuntaatdaloormslity signal IRraEMgsuti3ittedafidoB, tibe cRdoadanht power

The LorRimat s o Gt GARec B 1R SHE0Rr R < BBl § TaRGEE 38bSS s

al ways "“gécdnesl P! Qr&elmanévéhauuirawfregtseehﬁs 'é‘ﬁi&ﬁrﬁd lsgatBe enable
term nals QA and &B of the decoder in the redundant abnormality

detecting circuRefezginge to WRies." 2 and $TLwhamﬂthe¥m@MeESeuPPhYI of the
out put t Y6 of

I 3,
t he deco n1na:2§5 L‘ﬁnd?%%?TE 9855?11¥NRP%5ﬂ§$' FﬁglrrgaﬂﬁﬁaﬁPpgbxornal|ty
Si gnal  RyNd¥nRutpyt kegnhl OMiMer IAMUAGARE 3 AOMGI TRl Mp1deeeel) Nenei rcui t

120 through the inverter gate becones "L" in TTL |evel which represents a
nor mal sthe edecisive abnormality signal C-ALM outputted through the
two-input AND gate 115 of the decisive abnormality getecting
circuit 110 is "L" in TTL level which represents the normal
state,

In Figs. 4 and 5, when the power supply devices 200-1
and 200-2 normally operate, the output voltage :decision signals
GOOD1 and GOOD2 outputted from those devices are "H" in TTL
level, and'the output voltage decision signal }~GO0D outputted
through the three-input NAND gate 134 of the output voltage
deciding circuit 130 is "H" in TTL level which represents the
normal operation state.

Referring to Figs. 2 and 5, when abnormality occurs in -
the power supply device 200-1 in the above state, for example,
the power supply abnormality signal ALM1* of the power supply
device 200-1 becomes "L" in TTL level. Therefore, the decisive
abnormality signal C-ALM outputted through the two-input AND
gate 115 of the decisive abnormality detecting circuit 110
changes to "H" in the TTL level which represents the decisive
abnormal state,

Next, an operation of the power supply system in the
radundant operation mode are described hereinafter. In the

redundant operation mode, three power supply devices operate in

This Sheet Has Been RTlaced

R




Ref erring to Figs. 2 and 5, when the power supply devices 200-1 and 200-2
normal |y operate, their power supply abnormality signals ALML* and ALM2*
are "H'" in TTL level, and the decisive abnormality signal C ALM out putted
through the two-input AND gate 115 of the decisive abnormality detecting
circuit 110 is "L" in TTL level which represents the normal state.

In Figs. 4 and 5, when the power supply devices 200-1 and 200-2 normally
operate, the output voltage decisionygignals GOOD1 and GOCD2 outputted
fromthose devices are "H' in TTL IeveI and the output voltage decision
signal P-GOOD outputted through the three I nput NAND gate 134 of the

out put vphtateel deehdi @gwgh-r @ﬂﬁplp(gy%]gélr—rr'lsl habE- W PVEE WReCihduwRly esents

the nornal operatlon state. Iing to Figs. 2 and 5, when
abnor nal Buppby cdevides &qﬁalpoﬂ@ﬂ Quppdyeﬂﬂyalce 200-1 in the above st at e,

for exanpl e, suppl abnornallty Si naI f supply
devi ce 200-1 be?g?é "If‘g PgT%EgFev@ A 'ef ?h% Rgﬂegl Ve p%g‘a'nornn! ity
si gnal Caéedbest popted ubOOIgedduzdwmruﬁﬂmhlﬁyDopQQEEeilﬁhefﬁdﬁéﬁkwISIve
abnormality detecting circuit 110 changes to in the TTL l'evel which

represenﬁupPhE dbrornald tyaismianadis dIMa , ALM2* arNéxALMiﬁh mﬁmmagln of the
POVE! o REbK SHBRETAEILA AEUETL R LR AR BRI, et ces
operate hBnormality signal C-ALM outputted through Yhe two-input AND
gate 115 of the decisive abnormality detecting circuit 110 is
"L" in TTL level which represents the normal state. _
In Figs. 3, 5 and 6, since all of the connection state
signals CONl*, CON2* and CON3* of the power supply devices 200-
1, 200-2 and 200-3, respectively, are "L" in TTL level, the
input signals inputted to the enable terminals G2A and G2B of
the decoder 125 in the redundant abnormality detecting circuit
120 are always "L" in TTL 1evei. Further, because the power
supply abnormality signals ALM1*, ALM2* and ALM3* of the power
supply devices 200-1, 200-2 and 200-3, reSpectivély, are "H" in
TTL level, the level "H" of TTL is inputted to the select
terminals A, B and C of the decoder 125 in the redundant
abnormality detecting circuit 120, respectively. Aas a result,
all of the output terminals Y3, Y5 and Y6 of the decoder 125
become "H" in TTL level, and the redundant abnormality signal
R~ALM outputted through the inverter gate becomes "L" in TTL
level which represents that the abnormality does nof occur in
the redundant power supply device.
Referring to Figs. 4 and 5, when the power supply
devices 200-1, 200-2 and 200-3 normally operate, the output
voltage decision signals GOODl, GOOD2 and GOOD3 cutputted from

those devices are "H" in TTL level, and the output wvoltage
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parallel, the power supply systemis nmade up of the power supply devices
200-1, 200-2 and 200-3. Referring to Figs. 2 and 5, when the power
supply devices 200-1, 200-2 and 200-3 normal |y operate, the power supply
abnormality signals ALML* , ALM2* and ALM3* outputted fromthose devices
are "H' in TTL level, and the decisive abnormality signal C ALM outputted
t hrough the two-input AND gate 115 of the decisive abnormality detecting
circuit 110 is "L" in TTL | evel whicparepresents t he normal state.

In Figs. 3, 5 and 6, since all of the connection state signals CONL*,
CON2* and CON3* of the power supply devices 200- 1, 200-2 and 200- 3,

respecti wekysic¥ &iqnall B-ddodp |o]§1\t%luttéaefrdnﬂlﬁﬂé i fpb B PkANP G t he

enabl e term nal s A and G2B o the decoder 125 in theé redunddnt -
abnor mal 8¢ d&t sbei pytput cveltag® dacidihgagsrewit i¥BOTHS "EHelin ATl her,

because the, power suppl 1ty signal * O ALMR*: and ALNMB* of the
power s 5‘6?5 %%F‘?:egg%%g%%g@gazé aﬁie %ﬁ%@ﬁlpg;&ﬁggF i %IIV% gffeltl}%' in TTL
| evel , t hewkevehpply #fstBh ilsSnbpmdijed to the select termnals A B and C
of the decoder 125 in the redundant abnormality detecting circuit 120,

respectivel y. AsThemegnl epezatiasf ofhthe moyer SEPMiNSYSLeB, iy madeY6 of the
decoder 1 e "H.dn TTL | evel . .and e red nt mal i si gna

R- ALM ouf‘égfgeggﬁl%{ig#!{] hoeccllurg\?erltnethgFggge%%?‘reipgi% |$"{F%’_ SUPEYEl whi ch
representigvibes MhﬁlébﬂﬂﬁﬂﬁﬁéﬁékCE@%PnPtsfﬁﬁéﬂ iileﬁéréﬁihﬁmﬂﬂttBQWEf

suppl y devi ce. Referring to Figs. 4 and 5, en the power supply
devi ces zedundanpmperatdoromodeqor mal |y operate, the output voltage

degt st on Sl Sy Tk 804, B RRe? e A 1b4°Beckig gndgHaces are
13 decpswes Ssh@ﬁgl RidsXde onbpul | edolr URdmpR el NIiQRs | BﬁérN@NBp%?te 134 of
e

the output voltage deciding circuit 130 is "H' in TTL level whicC
r epr esengbnermalitie sdgealit ARG syépubted fyom: te powex supply device

200-1 becomes "L" in TTL level, As a result, in the redundant
abnormality deteeting circuit 120, only the select terminal A
of the select terminals A, B and C of the decoder 125 becomes
"L" in TTL levél, and then, the output terminal 46 of the
decoder 125 becomes "L" in TTL level, The signal "L" in TTL
level outputted from the output terminal Y6 of the decoder 125
in the redundant abnormality detecting circuit 120 is inputted
to the third input terminal of the three-input AND gate 126,
and the ocutput terminal of the three-input AND gate 126 becomes
"L" in TTL level. For that reason, the redundant abnormality
signal R-ALM outputted through a driver gate from the redundant
abnornality detecting circuit 120 becomes "H"™ in TTL level
which represents that the abnormality occurs in at least one of
the redundant power supply devices. The signal "L" in TTL
level outputted from the output terminal of the three-input AND
gate 126 of the redundant abnormality detecting circuit 120 is
inputted to the other input terminal of the two-input AND gate
115 in the decisive abnormality detecting cirecuit 110.
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power supply systemis nornal. Then, an operation of the power
supply systemin a case where abnormality occurs in at |east one of the
power supply devices while the power supply systemis operating in the
redundant operati on node. In Figs. 3, 5 and 6, when abnormality
occurs in the power supply device 200-1, for exanple, the power supply
abnormality signal ALML* outputted fromthe power supply device 200-1
becones "L" in TTL level. As a resull4 in the redundant abnormality
detecting circuit 120, only the select termnal A of the select termnals
A, B and C of th gecher 125, becomes "L" in TTL level, and then, the

out put terninal HriNGe theEeRr 21 88dpac dieShe degipive abaopralite si gnal

"L" in THatek@YRE eWbBuHiEed1Hr OppLh p & MyRal; YGunGgf degpder 125
in the redundantbabnornality dete%t?#é%%ﬁk%&ﬁ% 15b iﬁ? ?Eght%ea . ?%pthe
third i ngeputsedi nfronf the tbews:s i muppliNDdguiece 12800-snd ihe whitqut

t 1 nal _of - AND gate 1-26 Db “L" in TTL | . F
bt 1 ealBRorRLL e GRichER! taros e, EEREHAL REALRROLVPTAREY MAMgh o
driver gaael 1aM theolgHURHBNE noRREEFBLALY, 84 Hld NEHE T gl éﬁ%@fcoms

"H'" in TIL | evel which'represents that the abnornality ‘occurs I | east
one of deviced@lhtinpohéchsappigmadévycescurs Tise stiyhatoindcted TEL | evel

tputt f t h tput t i nal,__of th h - AND gate 12 f th
edondant S0 RO (UPPG: SEERD i IR0 FONLp ALY cdPt 3R deidNor | nput
term nal oltphied Wra'RHe SOk IFuPplyudvideN2065F! 1Y (apRRERATES tre

detecting circuit .
Ref erri ngtherFipgut Teamdngl of tthee tdecirgiute NANDOgatsd i1l tHedegh ithe circuit

dovi ce 203Y8RERE AFRER: BB HetT ({PAERr £708 BHE PRPRRT (HHRTAL GF he

SUPPl Y. Gyl e SO A P a8, LR M
which represents that abnormality occurs in the power supply
device 200-1 as mounted is inputted:to the three-input NAND
gate 114. The three-input NAND gate 114 -outputs "H" in TTL
1éve1 to one input terminal of theltwo-input AND gate 115.
Since the signal "L" in TTL level outputted from the three-
input AND gate 126 of the redundant abnormality detecting
clrcuit 120 is inputted to the other input terminal of the two-
input AND gate 115, the two-input AND gate 115 outputs the
decisive abnormality signal C-ALM whose value is "L" in TTL
level representing that the power supply system is not in the
decisive abnormal state,

In this way, even if abnormality occurs in redundancy

of the power supply devices, because the redundant abnormality
signal R-ALM exhibits that the redundant power supply device is
merely abnormal, and because the decisive abnormality signal C-
ALM does not exhibit the abnormality, it can be recognized fxrom
the outside of the power supply system that only the redundancy

is abnormal among the power supply devices, and also the power
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the power supply system the signal CON1* "L" in TTL level outputted from
the power supply device 200-1 is inputted to the other input term nal of
the two-input NAND gate 111 through the inverter gate. For this reason,
fromthe output terminal of the two-input NAND gate 111, the output signal
"L" in TTL level which represents that abnormality occurs in the power
supply device 200-1 as nounted is inputted:to the three-input NAND gate
114. The three-input NAND gate 1144utputs "H' in TTL |evel to one input
term nal of the two-input AND gate 115. Since the signal "L" in TTL | evel
outputted fromthe three- input AND gate 126 of the redundant abnormality

mput ANDPEAYe Hpehiican: cpbEd ke wikoterstintiing 1 SHE "Rplr 0”1

abnor nelsiysyesi geal s& ALM whose value is "L" |n TTL | evel representlng t hat
t he power supplﬁ S sten1|s not (ﬁﬁ g deci s ﬁbnorqg In
this way, even FMEXanfdt fRPFEG* AR & FrP‘?"?&'uﬁHHH RY6¥ ef"hénp%v@s‘%uppl y
devi ces,whfé%atmsm rsﬂmltit@brwdmlsl té«rerﬁlmaEnB §kM Sy that the
redundant power supply device IS nerely abnormal, cause the deci si ve
abnor maldevicsi g0et2 Gn aldditdor st o dtheepordn tsuplp:dyaﬂaviaal 20951 iwildan be
recogni zed from, ge out side of the power supply systemthat only the
redundaﬁ@ydeFEréBﬁ tmal anong the power supply devices, and also the power

15 supply SysheReEAMEPES! Cpilfd N0t SHAPPEND Lhe pRwerrsupiant system

per se.

abnormality detecting circuit 120, when abnormality occurs in
the power supply device 200-2, the power supply abpormality
signal ALM2* outputted from the power supply device 200-2
becomes "L" in TTL level., For that reason, not only the select
terminal A of the decoder 125 but alsc the signal inputted to
the select terminal B: become "L" in TTL level, and all of the
ocutput terminals Y3, ¥5 and Y6 of the decoder 125 output "H" in
L level. Az a resuit, the output of the three-input.AND gate
126 becomes "H" in TTL 1level, and then, the redundant
abnormality signal R-ALM outputted through the inverter gate
becomes "L* in TTL level which represents that it is not in the
redundant abhormal state. ‘

' Referring to Figs. 2 and 5, the output signal from the
output terminal of the three~input AND gate 126 which is
inputted to the other input terminal of the two-input AND gate
115 changes to "H" in TTL level. Further, in the decisive
abnormality detecting circuit 110, since the signal "H" in TTL
level which represents that abnormality occurs in at least one
of the mounted power supply devices is inputted to one input
terminal of the two-input AND gate 115 from the three-input
NAND gate 114, the decisive abnormality signal C-ALM outputted
from the output terminal of the two-input AND gate 115 becomes
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Next, an operation of the power supply systemin a case where further
abnormality occurs even in the power supply device 200-2 in addition to

t he power supply device 200-1 will be descri bed. Referring to
Figs. 5 and 6, in the redundant abnormality detecting circuit 120, when
abnormality occurs in the power supply device 200-2, the power supply
abnormality signal ALM2* outputted fromthe power supply devi ce 200-2
becomes "L" in TTL level. For that rdfison, not only the select termnal A
of the decoder 125 but al so the signal |nputted to the select termnal B

become "L" in TTL level, and all of the output termpals Y3, Y5 and Y6 of
t he decodéf"128 SG@pé?VQFrWF%ChT#?P¥Q§RﬂtB pBah iest® 10 tHRe ARGV the

three-inp nAMNRa 92 26 becomes "H' in TTL level, and then, the redundant
abnornaI|?% S|g%gI£€?EéﬁAoutputted t hrough t he |nverter gate becones "L"
in TTL | evel whi cin riprsesey,s mh&mst em}soctimtemtn bheauaedtmmcieﬁim mal

tate. t Fi th f th
Sutpui t cARPRERAGEET NP el HL B L tb0 1 e bR e € e i¥e 0 he
ot her inp anEﬁHlﬂeiﬁ Q{]gﬂ%ecqﬁi%@aq m gﬁlteenuﬁﬂaércbﬁ”%é dnodhal n TTL

| evel . urt normal ity detecting circuit 110, since
t he si gnalpowel suwpdlly deivdced ekdadds dbeesenher tolfathabn wadany pawan s in at

torm nal GRPERY SEBLSHENRNEPRRITALLEY FFb A FUSEAREBLFABRISERIRED dhr e 114
e L e 48, Sl St
and the decisive abnormality which needs to stop the power
supply system. '

Then, a second embodiment of the present invention is
described below in detaill, referring to the drawings. 1In case
of the redundant operation mode, the state detecting device 100
of the.power supply system, according to the above-de?cribed
first embodiment, outputs the redundant abnormality signal when
the abnormality occurs in one power supply device. When the
abnormal power supply device is replaced by a normal one by Rot
Swap for maintenance, however, the redundant abnormality
signal is canceled by extracting the abnormal power supply
device as follows:

In Fig. 7, when abnormality occurs in the power supply
device 200-1, because the power supply abnormality signal ALM1*
and the connection state signal CONl* which are outputted from
the .. power supply device 200-1 is "L" in TTL '1evel, the
redundant abnormality signal R-ALM becomes "H" in TTL level
which represents that the power supply system is in the
redundant abnormal state. Then, when the power supply device
200-1 is extracted from the power supply system by Hot Swap,
the power supply abnormality signal ALM1* inputted to the state
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16 "H' in TTL level which represents that it is in the decisive abnornal
st at e. In this way, in this enbodi nent, because the decisive
abnormality detecting circuit 110 outputs the decisive abnormality signal
C-ALM only when the nunber of the abnormal power supply devices exceeds

t he nunber of the redundant power supply devices, the abnormality can be
di stingui shed between a abnormality which does not need to stop the power
supply system and the decisive abnorffality which needs to stop the power.
supply system Then, a second enbodi nent of the present invention

is descrijbed bel ow i n det aj referring to the drawings. I n case. of the
Iredundant agg%?%'?%\r,]vc’lnf)%?t ?indao scfréﬁ@ed’latf%(?f“i ﬁ' r_']dé;@i é'w"lga T(?ft{ tie&edover
Supply SYShes 13C5eEdhd € (AL QRIS ahhDBRaL Iy S HEIONLIAAL 150Ut Pl S

t he redundant abnormality signal he abnormali ty "occurs 1 n one power
suppl y depukked \ypetot hecomg i@ ' nih Poivdrevelpphen detoreespondingpawery a

normal on p,for naintenance, . h ver, t he redundant
abnprnali??gg%ygégy§¥€ éﬁn@@Fe&ﬂ@?eggﬁgaEPi%ggtﬁgwﬁﬁnﬁpﬁﬁﬁypﬁmé_e@ﬂpply
devi ce aswh@téySthe power subﬂlg' Systlem W8N 0RRPRESBL 1 (30 WY B£ Rhkhe power
supply device 200-1, because the power supply abnormality signal ALML*

and the caeteredundantaopesiagion oalg *omttheh redondanp npeaxs thopmmodee power
supply degyi =11 "L oin JJTL | evel he, r.edu nt abnorpmality
si gnal R—iﬁl\ﬁ%%c%%@es t:l‘je’l ng_lf_’ﬂ_e I%\?elpwﬁﬁi %W?t%r?s"éﬁ%%ﬁéﬁ tRe?Bower
supply symb@tedd onhth8epowed wagply SPRATBERE t@iiectRBR sVGD silgRaROVer

supply device
CON1* changes from "L" to "H" in TTL level. In this manner, in

the redundant abnormality detecting circuit 120, because the

power supply abnormality signal ALMl* and the connection state
signal CON1* change, the terminal A of the decoder 125 changes
from "L" to "H" in TTL level, and all of:the output terminals
Y3, ¥5 and Y6 of the decoder 125 bscome "H" in TTL level. For
that reason, the redundant abnormality s;gnal R-ALM outputted
through the inverter gate becomes "L" in TTL level which
represents that the power supply system is not in the redundant
abnormal state. Therefore, a host monitor device (not shown)
monitoring the redundant abnormal state monitors as if the
redundant abnormality signal R-ALM has not asserted.

The feature of the second embodiment resides in that
the power supply system includes a holding circuit 400 that
holds the redundant abnormality signal R-ALM for a
predetermined time, and an updating ¢ircuit 300 thaf resets the
redundant abnormality signal R-ALM after a lapse of the
predetermined time for which the holding circuit 400 holds the
redundant abnormality signal R-ALM.

Referring to Fig. 8, the updating circuit 300 includes
one-shot circults 321, 322 and 323 each of which is provided
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200-1 is extracted fromthe power supply system by Hot Swap, the power
supply abnormality signal ALML* inputted to the state

17 detecting circuit 100 changes from"L" to "H'" in TTL level. This is
because the power supply abnormality signal ALMh* is pulled up to becone
"H'" in TTL | evel when a correspondi ng power supply device is not connected
to the power supply system whereby the power supply system can operate in
any one of the non-redundant operat!®n node or the redundant operation
node. At the sane tinme, since the power supply device 200-1 i s not

nount ed @n_t he .power s |y, syste t he connection state,_sjignal _ CONL1*
changes PBn?a'cf_rP&f,F(; ?#‘?ﬁp#"lt'f?{ °Ifegh?.9°“ﬂeﬁ' BUPRL Yrgifvdces; %Eo%ne 2097undant
abnor mal bt YyndebBGLE NEy C4 | , e M S| 4 Lmality )
si gnal ALI\/Ilgaa%dgt heg%o?l%ig%% O%Z%na%lgﬁagﬁgﬁng%O@Fc ange,éa't%?l?gr mnal A
oftthf ?ééb_deﬂlzzaxﬁai:}g%segbggmf" Lvihitchd“.i.ls“ pzmv}‘gledl et ,eixmfi af| _?_cl)_[ Ithe I
out pu m an 0 e .deco egone i evel .
For t ha?i?lé%ﬁo%, °¥h5h? eQRffﬁfaﬁPpgﬁJHo ‘ﬂ’d‘lcie?ygéé'glnaﬁoﬁ-’ gLfW?)LéaﬁTtap & through
the invepievesl tndaiMng ki kit Thod 4 W@iﬁ& rEEOE B %fr{af&%rt he power

supply systemis not in the redundant abnormal “state. erefore, a host
moni-t or &dRvicase( 9dt Hokolvap -nonTher poket heuprddu rdadrmaidcynelignedse

The. feat AEBTSr ShE2 LB ARL, i tu ot e RLATR SonaPRBRopl v

system i SahpTiedetribek 0200~ 206lb 409 20038 2P0 Gpurkha tbshidapht

abnormality signal R-ALM for a
terminals of the timer circuits 311, 312 and 313, respectively.
The output voltage decision signals GOOD1, GOOD2 énd GOOD3
outputted from the plurality of power supply devices 200-1,
200-2 and 200-3 are inputted to the xrespective one-shot
circuits 321, 322 and 323,: respectively. The connection state
signals CONl*, CON2* and CON3* outputted from the plurality of
power supply devices 200-11 200-2 and 200-3 are inputted to the
other input terminals of the timer circuits 311, 312 and 313
through the inverter gates, respectively. The output terminal
of the one-shot circuit 321 and the output terminal of the
timer circuit 311 are connected to one input terminal and the
other input terminal of the two-input NAND gate 331,
respectively. The output terminal of the one~shot circuit 322
and the output terminal of the timer circuit 312 are connected
to one input terminal and the other input terminal of the two-
input NAND gate 332, respectively. The output terminal of the
one~shot circuit 323 and the output terminal of the timer
circuit 313 are connected to one input terminal and the other
input terminal of the two-input NAND gate 333, respectively.
The output terminals of the two-input NAND gates 331, 332 and
333 are connected to the first, second and third input
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predeterm ned tine, and an updating circuit 300 that resets the redundant
abnormality signal RRALM after a | apse of the predetermned tinme for which
the holding circuit 400 holds the redundant abnormality signal R-ALM )
Referring to'Fig. 8, the updating circuit 300 includes one-shot circuits
321, 322 and 323 each of which is provided

18 for each of a plurality of the power supply devices 200-1, 200- 2 and
200-3 to output a fine-width pulse, ah¥ timer circuits 311, 312 and 313
each of which is provided for each of a plurality of the power supply

devi ces 200- 0- d 200-3 to prevent the holding giorcyit 400 from

bei ng resggr’%iyné'osghcgft '?'glr’e %Bﬁeséﬁlép‘b'? zﬁﬁ} gg\‘kﬁp?d]' ﬂ@%&%@-ﬁ’#gpm @ge

abnor mal i $ytiitRRrmindl M  thal VREeenthpticMBiD Qe Bl4gd1 § r dRrdeeaeRl Upal ity of
power supply devices 200-1, 200-2 and 200-3 are inputted to one input

t er mi nal sthe haldingneireite 4i00s 3The 'widingdcixryitr 48pctnginses t¥ae out put

vol t age degl.si | I Qﬁgi) D2 out.put.ted f he
pl ural i tyﬂﬁtﬁ%)f)i\\f/\h)e@j %{%&éy ev%%%ggm- ?ﬂg %%Pg %ﬁ#‘ - i?(}arté%in#b'at ted to
the respethpwe MANDSh@dte CHOQUI fecaddbbs it a8dtpdS, sigBRECti Ml Yehdhe

connection state signals CONL*, CON2* and CON3* outputted fromthe
pl ur al i t yrefundanfer abppprglieyi desegddng, cigout adk®®00£3 the stpteted to

the otheg . t 1 el S t he,ti circujitsg 311 12 .apd._ 3 t hr ough
the i nveré%#%nei,&?ecgug‘lécctl ?bél yﬁh?hgg%?ﬁ pltﬂp‘{ter%ﬁrﬁ‘é'rxﬂof)ft ggeoﬁés’g hot
circuit 3Zdpwth NANTE gatlePqllt pedeivds Qhet BAtphut N®F Gd GuickiaphtanANgonnect ed

to one input termnal and the other input term nal .of the two-input NAND
gate 331,9ate 402. From the output terminal of the two-input NAND gate

401, the redundant abnormality signal R-ALM is outputted. One
input terminal of the two-input NAND gate 402 receives a signal
outputted from the updating circuit 300, The other input
terminal of the two-input NAND gate 402 receives the output of
the two-input NAND gate 401. |

Referring to Fig. , the timer circuit 311 includes
resistors R1l, R2Z, R3, R4, R5, R6, R7 and R8, a two-input NAND
gate 3111, a transistor 3112, a capacitor Cl, a comparator
3113, and a driver gate 3114. The power supply abnormality
signal ALMl* and the connection state signal CONl1* are inputted
to the two-input NAND gate 3111, The output of the two-input
NAND gate 3111 is connected to the base terminal of the
transistor 3112 and one end of the resistor R2 through the
resistor RLl. The othexr end of the resistor R2 is connected to
the ground potential. The collector terminal of the transistor
3112 is connected to VCC through the resistor R3 and connected
to one end of the resistor R4, and the emitter terminal of the
transistor 3112 is connected to the ground potential. The
other end of the resistor R4 is connected to one end of the

capacitor Cl and also connected to an inverting input terminal
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respectively. The output termnal of the one-shot circuit 322 and the
output termnal of the tinmer circuit 312 are connected to one input
terminal and the other input termnal of the two- input NAND gate 332,
respectively. The output term nal of the one-shot circuit 323 and the
output termnal of the timer <circuit 313 are connected to one input
termnal and the other input termnal of the two-input NAND gate 333,
respectively. The output term nals oR0the two-input NAND gates 331, 332
and 333 are connected to the first, second and third input

19 termnals of the three-input AND gate 341, respectively. The output
terninal 6f the eomraritquBlAlD gBhe 4 endopficthe raracitiar Kdi disng

circuit 4 ol.di circuit.4 | nel ydes -2, D. s 401
and 402. gﬁ%“%%g%{l |ttgr %q‘neal 55#“?%e8$5\%xgﬁalliﬁput E\mﬁ_&g?gEﬁWr el'cglhves t he
out put si ggahihadmotthechd egomsiaitcabranisal is yeomieariddiotei thai pok@@ of the

state detecting circuit 100. The other input termnal of_ the two-, i nput
NAND gat eSupRly e¥efy EBrpREh o ERBURSoANEL@LERO SORBEELRANER §hEe 9F®M¥NAry om ¢t he

out put term : - JquB e 1, r I rmality
signal R hml%tgﬁf?&e%p %}gu’;el npu 1?2tr6rh ng\% c?futt?’ﬁg ?\%gﬂlg%phf D gate
402 recei yegpRratiayn 313008 peutpd thdovhidughu petdmigrer gavet3BDD.as akhe ot her

input termnal of the two-input NAND gate 402 receives the output of the
t wo- i nput OB ggignabiof the timeggefcdrepnhy 8Bl Fi Plsp, tihe gubputcefcuit 311

includes f 8SiQhlayalfbr M13C1s ReonkRetdd: t5 W2 el b¥Pp1PPYec\AND
through the resistor R8 and.also connected to a second.input of

the comparator 3113 through the resistor R7. The same
structure is applied to the circuit structure of other timer
circuits 312 and 313,

Referring to Fig. 10, the timer circuits 311, 312 and
313 output an output signal "H" in TTL level as the significant
state after a lapse of predetermihed time T1 since the inverse
levels of two input signals, that is, the power supply
abnormality signal ALMn* and the connection state signal CONn*
become “H" in TTL level. The symbol M is a waveform at a
nmiddle point of Fig. S.

Referring to Fig. 11, the ¢ne-shot circuit 321 includes
an inverter 3211, resistors rl and r2, a capacitor C2 and an
AND gate 3212, The output voltage decision signal GOOD1l
inputted to the one-shot circuit 321 is inputted to the
inverter 3211 and the first input terminals of tﬁé AND gate
3212, The output of the inverter 3211 is connected to the
power supply VCC through the resistor rl and alsc inputted to
the second input terminal of the AND gate 3212 through the
resistor r2. The second input terminal of the AND gate 3212 is

connected to the ground potential through the capacitor C2.
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gate 3111, a transistor 3112, a capacitor Cl, a conparator 3113, and a
driver gate 3114. The power supply abnormality signal ALML* and the
connection state signal CONl* are inputted to the two-input NAND gate
3111. The output of the-two-input NAND gate 3111 is connected to the base
termnal of the transistor 3112 and one end of the resistor R2 through the
resistor RL. The other end of the resistor R2 is connected to the ground
potential. The collector term nal of 2the transistor 3112 is connected to
VCC through the resistor R3 and connected to one end of the resistor R4,

and t he 1tter termnal of the transistor 3112 is connected to, the ground
pot ent | al‘i'.g‘Ie &R C%ﬁ%‘gi Eﬁﬁu‘c')‘fu’f%ésr aeplicd s tng EBﬁﬁgé?'éoCJtlbc‘b’r@ epg of

the capgopt 8hdCGasand al so connected to an inverting input term nal
20  of the conparator 3113. The other end of the capacitor Cl is
connected to theReffesuridgpbeehigall2, thenxesnanidve apeTsipek cixgwitml of the

conpar at 31 i clL o_th ower Uk Y- t hy pugh. t he R5 and

al so con%g%t e%',?’% OEQ%?B;&%%“ p8t gﬁ%gﬁlsjtqﬁ’@é‘ugﬁ tﬁgﬁgiﬁ%ﬁ%amﬁn out put
signal ofthbe 1AOMYArAk0e13Ekd8 &S seUbRY! pesudtiAMHRdt han@d ingerewdiye 3114 as
an output signal of the timer circuit 311. Al so, the output of the

conpar at §img1thej dnpuknségnali othat pomethe upptput/odltage dgrision esi st or

the reoPagnft Goptn- EnRads SEERNnT B L 12 M5 TRURT 1 o T SRR o

structurp 9§ QtdgFefiddiflat a middle point of Fig. 11,

Next, an operation of this embodiment is described
below. ' -
Referring to Figs. 8 and 13, in a case where

abnormality occurs in the power supply device 200-1, the power
supply device 200-1 is replaced by a normal one by Hot Swap.
In accordance with the abnormality in the power supply device
200-1, the powerf supply abnormality signal ALM1* and the
connection state signal CON1* outputted from the power supply
device 200-1 change to "L" in TTL level, and then, a signal
outputted from the redundant abnormality detecting circuit 120
becomes “H" in TTL level which represents fhe redundancy is
merely in abnormality state. When the power supply device 200-
1l is extracted from the power supply system Hot Swap, the power
supply abnormality signal ALML* and the connection state signal
CON1* change from "L" to "H" in TTL level. As a result, the
terminal A of the decoder 125 changes from "L" to "H" in TTL
level, and all of the output terminals Y3, Y5 and Y6 of the
decoder 125 become "H"™ in TTL level. In this manner, the
'output of the three-input AND gate 126 changes from "H" in TTL
level which represents that the power supply system is in the
redundant abnormality state to “L" in TTL 1level which
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circuits 312 and 313. Referring to Fig. 10, the tinmer circuits 311
312 and 313 output an output signal "H'" in TTL |l evel as the significant
state after a | apse of predetermned tine Tl since the inverse levels of
two input signals, that is, the power supply abnornality signal

ALMh* and the connection state signal CONn* become "H' in TTL | evel. The
synbol Mis a waveformat a mddle Eoint of Fig. 9. Referring to
Fig. 11, the one-shot circuit 321 inétudes an inverter 3211, resistors rl

and r2, a capacitor C2 and an AND gate 3212. The out put vol tage deci sion
si gnal | QAU to_th one-shot circuit 321 is inputted to the
i nverte%%&g %hggf?}eslp °?’§5u§u?%]ryrﬁ5H§F§m of° R ANDF’@%\t’ée upglent  The

out put odbrdimalieyr s€atS2 1 Howeveennerd 6b1kong NSl rAXETs g RRI1AsV Rt NT OUgh

the resistor r1l and also inputted to the seCond Input termnal of the AND
gate 32189 9MbugHtPiEted efiremorthe. redundantnabnnpual ity nidedlecsinghe AND

21 ° The IR T b BT P BRV N nereRahbiocha, e PRtRYS 52

21 The sanme circult structuré TS

and 323.is in the Rebmornalg tyo tiabe.l2,THehe tB8PAGkhYE SBRRaENSLppLYCUI LS
321, 322,and 323 outgut a pulse signal "H' as the significant "state in TTL
| evel f e chhdipseriedd 4 ndler mannt2 pdacey oft i the t hbewénpeupplgnal , t hat

i | he R 208 (LSOt T b i Bpprion, "
state slgnal CONl* changes from an unsettled TTL level or the
TTL level "H" which represents that the power supply device
200-1 is not connected to the power supply system té the TTL
level ";" which repfesents that the power supply device 200-1
is connected to the power supply system. The power supply
abnormality signal AIM1* settles from an unsettled TTL level or
the TTL level "H" which represents that the'power.supply system
is ﬁot abnormal to "H" in TTL level which represents that it is
not abnormal. The output voltage decision signal GOOD1 changes
from an unsettled TTL level or the TTL level "L" which
represents that the output voltage value is not normal to "H"
in TTL level which represents that the output voltage value is
normal after a lapse of a predetermined time since a power
supply turn-on signal not shown is inputted to the power supply
device 200-1. The one-shot circuit 321 outputs a narrow width
bulse at a timing when the output voltage decision signal GOOD1
changes to "H" in TTL level. The pulse outputted from the one-
shot circuit 321 is inputted to the holding circuit 400 to
reset the signal outputted from the redundant abnormality
detecting circuit 120 held by the holding circuit 400.

The power supply device 200-1 is connected to the power

supply system through physical connection due to contact of a
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Next, an operation of this enbodinent is described below

Referring to Figs. 8 and 13, in a case where abnormality occurs in the
power supply device 200-1, the power supply device 200-1 is replaced by a
normal one by Hot Swap. |In accordance with the abnormality in the power
supply device 200-1, the power supply abnormality signal ALML* and the
connection state signal CONl1* outputted fromthe power supply device 200-1
change to "L" in TTL level, and then23a signal outputted fromthe
redundant abnormality detecting circuit 120 becones "H' in TTL | evel mhich

repr esent dund Y I n At St e powe
supply dé%?%gE§88 gt @@& %& rac 6? %E 8%€%L €§f %sy§? &g? Swap
t he povverpduqipls)o.ppbpod@midé yzow—gnﬁ,b ﬁw&eanﬂy thsx (BN&@ﬁCB:hanﬁhﬁi:GrS| gnal

CON1* change from"L" to "H' in TTL level. As a result, the term nal A of
t he deco f2396ﬁ&ng@§1¥¥%ﬁﬁ°ﬂ9' te "seveypliTozeryelof aAdlilpesendhe

output t iyfiiiah] xt?(ﬁyé nfz.nq.n ?hgf ré{ﬁe&‘i‘&gdgiq%%efc%‘élg'éﬁmﬁgtﬂk | evel.

In this nmanner, put o ree-rnpu gate anges from

"H' in TTdi:aﬂee\seLIgn\aIm cbmlepr thepawdhatppbe Wmeﬂlﬂm@" wigyateaLmMs*in the
r edundant abnornalltg state to "L" in TTL | evel which
22  repraf¥eihe PuERLYE jolieger decihion §39rainGOODAet OF they&onagGhiaRnt

o L P, B ek U i do LA, P ot

TTL | evelupdaitdng epresttt 300 hewread tmtéaaeyput Svdlrtéd%e dekheibnl siynslate.

Then, truaéggfnig %%Q%Eered ghe one-shot circuit 321 outputs a pulse,.

'
The timer circuits 311, 312 angd 313 prevent the pulse whlch the
one-shot circuit 321 outputs from resetting the redundant
abnormality signal R-ALM. 'As a result, the predetermined time
T1 of the timer circuits 311, 312 and 313 is set such that it
becomes sufficiently longer than a time which the chatter is
arising when the power supply device 200-1 is inserted to the
power supply system. On the other hand, the predetermined time
Tl is set s0 as not to exceed a time from the power supply
turn-on signal is inputted to the power supply device 200~1 to
the connection state signal CONl is fixed to the TTL level "H".
More particularly, it is desirable that the predetermined time
Tl is 100 to 200 millisecond. Moreover, the predetermined time
T2 of the pulse outputted from the one-shot circuits 321, 322
and 323 is set such that it becomes sufficiently longer than
the reset time of the holding circuit 400. More pafticularlyp
it is preferable that the predetermined time T2 is 1 to 2
millisecond. '
As described above, in this embodiment, even if the

signal outputted from the redundant abnormality detecting

cirecuit 120 is canceled when the abnormal power supply device
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device is inserted in the nmount place of the power supply device 200-1 as
a alternative by Hot Swap. The connection state signal CONL* changes
froman unsettled TTL level or the TTL level "H' which represents that the
power supply device 200-1 is not connected to the power supply systemto
the TTL Ilevel "L" which represents that the power supply device 200-1 is
connected to the power supply system The power supply abnormality
signal ALML* settles froman unsettlgg TTL level or the TTL level "H
which represents that the power supply system is not abnormal to "H' in
TTL |l evel which represents that it is not abnormal. The output voltage
deci si on289 ghals GECDR dttesh deon ﬁh@npanenn&uﬂpﬂyuﬁ?ﬁtbmlbveHo@rSWhp,TTL Ievel

"L" whic e at- t.he out |.tage value_is not n

in TTL |€?/%§uﬁ%n%§ f‘%’p‘ﬁ&% ﬁ&t Eﬁwéwgﬂﬁp e\?&ﬁ’f‘éb \‘/%R‘ifé‘%érg%%‘r mal
after a tROSRdUndank’ L€ HAViRG] dbLEBL Fig1eexeuPOVES0, THRPkdunEEnen signal
not shown is inputted to the power supply device ZdO The one-shot

circuit ehnpzmnkmnx;adqnakcmvamwtms pmhgenbsdafr0m1hgln9enanneledtput
vol t age change "H' in TTL ]Jevel. The gulse

out putt e TR RS s RRPOJEREREs - 3DF | BOY S PPERLY o S HHb SPng
circuit 4&8ided &assacxsh@ il cRuE Dild dnbk 06 Shel deedtnganh zapgar mal i ty

detecting cirtcuit 120 held by the holding circuit he power
suppl y d3:l/3 c@rQGmoﬂmd@d)om@ctté@ holdhrg p@ﬁmultsu@pl ySSyssem ttﬁrwgh
physi cal conta

23 con Ctlg?ﬂgngéékageFHP Pﬁlg;EE§§SBHwe¥rﬁ%ﬂﬁ}yb9§glﬁﬁe?8°tﬁe

becomes normal after the power supply device 200-1 is inserted
into the power supply system. With' this stru&thre, the
redundant abnormality signal R-ALM can be prevented from being
reset by the chatter when the power supply device 200-1 which
has been replaced by a normal one is inserted into the power
supply system by Hot Swap.

In the above embodiment, while the decoder 125 1is
provided in the redundant abnormality detecting circuit 120,
the praesent invention is not limited by or to this structure.
It is possible to use any logic circuit that can output a

- signal representing whether abnormality occurs in the redundant
powex supply device or not. Moreover, in the above-mentioned
embodiments, while the circuit is formed by the TTL circuit,
the TTL circuits may be replaced by emitter coupled logic (ECL)
circuits or complementary metal oxide semiconductor (CMOS)
circuits.

While this invention has been described in conjunction
with the preferred embodiments thereof, it will now readily be
possible for those skilled in the art to put this applicatien

into practice in various other mannexs.
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power supply device 200-1 is inserted by Hot Swap, the chatter of several
mllisecond to several dozens of mllisecond duration may occur in the
respective signals of the connection state signal CONl*, the power supply
abnormality signal ALML* and the out put vol tage deci sion signal GOOD1, or
t he connection order of the respective signals nmay get unfixed. In the
updating circuit 300, when the output _voltage decision signal GOODL is
chattered, the one-shot circuit 321 3atputs a pul se. ThiRGeet Hi¥WeenMepladsit S
311, 312 and 313 prevent the pulse which the one-shot ut put s
fromresetting the redundant abnormality signal R ALNU]WB“! t he
predetermined time T1 of the tinmefFbLBIMBuUits 311, 312 et such
that it becones sufficiently |longer than a tinme which the chatter is

ari sing when the _power supply device 200-1 is inserted to the power supply
system Ghr the ofhBPWRANTUPRIY TRl SPRPRLIAINe T1 is set so as not to

exceed a time fr r l?ﬁ“ 50 | Iy S+ t 94t he
power supply dev?gg&ggs?%@fo‘:ft e éc/ror?ﬁljgg?yoﬁeﬁ%% lsr%ca#g&amqf{sg?i xed to
the TTL |avelntdder nhberparedendsit power sspplbygideabicest:hand he

- predetermned ti Tl is 10Q to 200 m|lisecond. Mreover, the
predet ernined ti %Ersffzalmmilwglﬁw dateniing: PRARY (o dRbeeknG tdatcRRcui ts

321, 322 ﬁﬂqkﬂ%ﬁ ' ug at LLe bes fof hCi n han the
reset tine of t g'th’(s)lo i&l‘égc??c&?t &ﬁé%t &%%%ﬁq gﬁl%ﬁ‘b’?ﬁah?t Blﬁﬁswe}:
pr ef er abl suggiat delwdces eltetavovrdadce i withl Zikst Isigndl s mutiputeednfrom

As descri bed above, in this enbodi nent, even if the , signal, oytputted from
the redur®fift POWRS: SRPRLY, 98¥ECes: rRACk Pf c3atd fzgs,tss&grp%eq éd‘#vﬁg ®fhe

abnor mal  pOVRLsSRAING dENECRE said power supply devices is in an
abnormal state. ‘

2. The power supply system as claimed in claim 1, wherein
said first abnormality detecting means comprises:

first detecting means for detecting that said pluraiity
of power supply devices include an abnormal power supply
device;

second detecting means for detecting that said
plurality of power supply devices include the redundant power
supply device; and

third detecting means for detecting that the
abnormality occurs in the redﬁndant power supply device when
said second detecting means detects that said plurality of
power supply devices includes the redundant power supply

device.

3. The powar supply system as claimed in claim 1, further

comprising:
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25 WHAT IS CLAIMED | S: 1. A power supply system conpri sing:
a plurality of power supply devices including M(Mis--an +RAt-eger nunber)
redundant power supply devices; and firgi. abnaormality det ect or
for detecting that an abnormality occurs in at Iy ¢ cep Renlagedy |\
redundant power supply devices in accordance wt H 1 S outputted
from said power supply devices, each of said fir IjfKli cat es
correspondi ng one of said power supply28evices is in an abnornal state.
2. The power supply systemas clained in claim1, wherein said first
abnormality de conpr.i,Ses: . first et ector for
detecting that sai%S§§§éaﬁ?qgﬁgaﬁiiﬁbﬁﬁPegEﬁﬁﬁ)F%ﬂgfi585 sﬁ%Pﬁégn%nt%%ﬁornal
power supplthe @®notfality occufCONlat 14MRiteeher of an esbeitidPteeiding
that said plurality of Pomer supply devices include the redundant power
“suppl y deviss®plyngevices ro¥he) power sugplpctwitem inf gecoydaBed i WkEh t hat
the abnornalj r Segl h d Nte. I ' sai d
second rggedtetet)cétc%(ri%“ %ges{ﬂ érgt grtE’ ﬁa’té Iag"gi glg%?é??%‘fﬁo% gg%%r?s%%rﬁlaﬁgvi ces
i ncl udes t dgneliandatpuipmde fromppald mwercsupplys.devicesheepchest ssepi v
systemas cl,ained,in clﬁfnyl, further conprising: ]

first signals indicates corresponding one of said power supply

devices i1s in an abnormal state.

4. The power supﬁly system as claimed in claim 3, wherein
sald second abnormality detecting means comprises: ‘

first detecting means for detecting that said plurality
of power supply devices include an abnormal power supply
device; and _ .

second detecting means for detecting that the number of
the abnormal power supply devices exceeds M in accordance with
a detection result from said first detecting means and said
detection result outputted from said first abnormality
detecting means.

5. The power supply system as claimed in claim 1, further
comprising:

decision means for deciding that the output voltage is
normal when at least one of said plurality of power supply

devices is normal,

6. The power supply system as claimed in c¢laim 5, wherein

said decision means comprises:

oL



26 second abnormality det ect or for detecting that the
abnormality occurs-in at | east one of an essential power supply devices for

t he power supply.s em | rdance with a detection result fromsaid
first dg}gﬁﬁﬁgﬁi?&miﬁﬁ?d signals outputted from said power supply

devi ces, each I gnal s indicates correspondi ng one of said

power supply n abnormal state. 4, The power supply
systemas clained in claim3, wherein s@ d second abnormality det ect or
conpri ses: first det ect or for detecting that said plurality

f ly deyi {ncl ud b | | i ce; . and
Cuoboa™ BBt Lot SPLERE A aa R RS e T B S e
supply devivaluesx afiutied) SOOI M §d1d sitactidupblyesilididdPm gai d

first det ect or and said detection result outputted fromsaid
first abnomegsmady agdtector. 5. The power supply systemas clainmed in

claim1, further it deci si enentfor_deciding that the
out put voltage is %%?Err}(a‘# Qgﬁt%‘{xglrg%%qs %ﬁ’@ ggp%ﬁl&gplthlagl ?Eyfﬁ?sgp%é? _
supply devigfeshesongpuilvoltaGe valudddsPavehabUlRblatcoyahfBeasichassrd in
claimb5, wherein said decision el enent conprises:

27 detection regelleciran saiffiget edetentinghmeanat put vol t age
val ues outputted from each of said power supply devices is normal; and
second det ect or for detecting that at |east one

7. The power supply system as claimed in claim 1, wherein .

each of said power supply devices outputs second signal
indicating that each of said power supply devices are connected
to said power supply system; and

‘wherein said first abnormality detecting means detects
that the redundant power supply device of said plurality of:
power supply devices is abnormal by using.said first signals

and said second signals.

8. A power supply system comprising:

a plurality of power supply devices including M (M is
an integer number) redundant power supply devices:

abnormality detecting means for detecting that an
abnormality occurs in at least one of said M redundant power
supply devices in accordance with first signals indicating each
of said power supply devices is in an abnormal state, each of
said first signals indicates corresponding one of said power

- supply devices is8 in an abnormal state; and

holding means for holding a detection result outputted

from said first abnormality detecting means.

U Y



of the output voltage values is nornal I n accordance with said detection
result fromsaid f irst detector The power supply system as
claimed in claim1, wherein each of sald power supply devices outputs
second S|gnauhmmmmtmﬂ3e each of said power supply devices are
connected to s y system and wherein said first
abnormality tects that the redundant power supply device
of said pIuraIl pomer suppl y devﬂ%es i s abnormal by using said first
signals and sald second signal s. A power supply system
conprisin I Vi I gcl (Mis
an int egesry nunber')rm?elg'fj"ﬁaJ ar??bgi(iegyss%g%’l% éjit;,lé\i/):lq"{éél Q?, ci&tm' 8, {)‘ﬂﬂ%a ity
det ect or compicdsinetuptating mbahs afornistopphig tssa;\.ﬁcgunam@ méansasdonpne of
said M re§‘g ant gqﬁg é} pply devices in accordance with first sjgnals
i ndi catin ¢R9 R AeFeShier LePmtYy adier @dlaprse RLaA BEPRATRIMINEE ¢, each
of said fitigle.si gnals indicates corresponding one of said power supply
devices is in an abnormal state; and hol di ng el enent for holding a
detection result outputted fromsaid first abnormality detector.

furt her
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claim 10, wherein

11, The power supply system as claimed in claim 10, wherein
said updating means stops said holding means from holding said
detection result, when the output voltage. decision signal
outputted from the normal power supply device which has been
replaced chandes from a state indicating 'that the output
voltage 1s infinite to a state indicating that the output
voltage is finite.

12. A power supply system comprising:

inhibiting means for inhibiting a signal outputted from
a power supply device from being outputted for a predetermined
time, when said power supply device is connected to said power
supply system while said power supply system is operating.

i3. ) The power supply system as claimed in claim 12, wherein
said predetermined time is set until at least the generation of
chattering ends since the power supply device is connected to
said power supply system while said power supply system is
operating.
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sai d updating el enment stops said holding elenent from holding said
detection result, when the output voltage decision signal outputted from

t he normal power supply device which has been replaced changes froma state
indicating that the output voltage is infinite to a state indicating that
the output voltage is finite. 12. A power supply system conpri sing:
inhibiting element for inhibiting a signal outputted froma power supply
device frombeing outputted for a priddetermi ned tine, when said power
supply device is connected to said power supply systemwhile said power

S ly systemis,o i ng, 13, The power_ s I te s.clainmed in
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gener at i gapplycheviess Nesanlsysiteae cbhgryMRy: supply device is connected to
sai d power supply system while said power supply systemis operating.
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‘caused bypowret eshpplantievhoeein siheplcrsderisre said hownas supbiyedewiacksponer
supply devices include at |east one redundant power supply device, or for
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for supplyi n@astvoneass isaid lposdr supply devices in the case where

said power supply devices coﬂsists of an essential one or ones

of said power supply devices for supplying 2 voltage to a load.
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