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| NFRARED DETECTI NG DEVI CE TECHNI CAL FI ELD The

WO poosfsiseh rel ates an infrared detecting devi CECT/JER004/017129
BACKGROUND ART Infrared detecting devices are _
specially used in different electrical products which
efficiently save energy while detecting a human body.
A prior art device described Japanese Patent
Publication No. 11-836BESCROeroNsed of a
pyroel ectric elenent, an I/V conversion circuit, a 10

INGRAREDA A TEOCTENCPDEVTI@Ri t, a detection circuit and

an output circuit. The pyroelectric elenent is

TEREAICAL FIEEFErate a mcro current signal in

response to variation of incomng infrared radi ation

' h d I th
1 o, Thpatyy ek CRred BhHARETRCREIRE 06%80e curr ent
' | t pyroel ectric elenent into a voltage
B REROVRD |

oltage anplification circuit

| ectiyvel | ifieg conponents wiith prescribed )
fS fequfe‘ﬁ\é?%%i gwenpeccﬁéig\/ ?Ylﬁgg aZp gipgcially ugedengdifferent electrical
coyrponent.s-anpl.ified voltage. The detection circuit
PF%‘{{@EW ichg l?n‘fl&sa@sz&ﬁﬁr%’ whilg deieering enkamandrodynd
provi des a corrgari son between the conponents- o
anpl i £ 8glory @'t agevigmddesqsitesk rdapemedet Patémn Publication No.
threshol d voltage to issue a detection 20 signal of ‘
1118862 Afis spuprisedi off 4 pyroctpetriteelentdrdn anhi/¥stvalvdrsion circuit, a
voltage is a w ndow threshold with a higher threshold
velbhgeagmpdiitagidnosiecuitha debadtibn viettidgmd dhewdptpdircuit. The
circuit is conprised of, for exanple, Ievel shift ‘
pyiioetagiricoelendre lis kapeanblel $6UgSnaABLOUL Prifici® giiddenitNsignal in
response to the detection signal. This infrared
redpbast itogvautios ofS suwsninReiihd ralBR#n Fm detection area

representing 25 detection of the infrared radiation
tHreugh,condensedReAE)orvRNik&e The I/V conversion circuit converts the
current signal from the pyroelectric element into a voltage signal. The
voltage amplification circuit selectively amplifies components with
prescribed frequencies of the voltage signal to issue a components-amplified
voltage. The detection circuit is comprised of for example, a window
comparator and provides a comparison between the components-amplified
voltage and a prescribed detection threshold voltage to issue a detection
signal of the infrared radiation. The detection threshold voltage is a
window threshold with a higher threshold voltage and a lower threshold
voltage. The output circuit is comprised of, for example, level shift circuit or
the like and issues an output signal in response to the detection signal.

This infrared detecting device issues the output signal for representing

detection of the infrared radiation (e.g., human body) when the
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WO 2005/ 047835 2 PCT/JP2004/ 017129 conponent s-
anplified voltage is less or nore than the w ndow

wa boosskmsBsl  range. The device @l so i ssues t he PUL/pRE04/017129
signal for representing non-detection of the infrared
radi ati on when the conponents- anplified voltage is
converged within the w ndow threshold range. 5 A prior
art device described Japanese Patent Publication No.

c8RPIndhE2 8 I voRaga RalekSrar Aord HRMELHhS %‘ﬁﬁﬁw& Rhreshold
addition to the pyroelectric element, the I/

reABYer SThR Gidvead t 15bNGsiRlst 388 RBbi | n
ci rgcw t, the det ec%lson %I rgw t and *)he g‘%[ﬂﬁﬁt f(c):r rlélgxr{esentmg

TR GorbBi6 " 60 ! Bk ARG [F 06 OB Bptfhfhippmplified

current as a drive current conversi on
o) cuht ;sthe detection
Cl r% ?X%x&%ggd%in he?%vr &]u(fv{’ B‘Wﬁsllr?h%/]é?]?%%e of the
I /V cqnversion,cijrcuit £xc rescri d vo
When ghé) 50 tagﬁedSchFhéleW %ﬁ:‘gn HSH ép ‘ai‘i‘émt{3 Pgﬁcatmn
9 gajlg’ or lower th prescri bed vol tage, the
gg i (?IZB}OWIHB?SﬁsS 3 ?rycéﬁsr BnPOVRLSOUEe rigy éédltlon to the
current.as the drive /g]urrent to those circuits.
124 ﬁ?eée%agzeele@aﬁ%ﬁ?l WY comearsinn cpds ithe EWa%tamm]aﬁcatmn
be regﬁced However, in the construction that reduces

CHGHHte hiRe detretiop: citerihand the Qepussittyl, Tlieriafisged detecting
probl em that the performance or behavior of the :

dgvice nrogides o watasherrent asBe daivsecutirent ko &V tenvedsion circuit,
easily suffer dispersion of parts-performance such as

thevelihge anplifieation sirony, the detichinneciandt 2@1d the output circuit
capaci tance, or dispersion of current consunption

weews edltbge t@nfler dfVir @nvebsibactiecuist éxasedd hernmreb& il Foltage.
a trend that indicates greater dispersion of the

When eh¢ vobiagamfttherd/Viconasssith eiduitvis Squd1eit ot Rwidiehan the
circuits is nuch reduced to the | evel such as, for

pecsenibled, vdldsge)Aleldevica pevides aComsilier d:lﬁ@'ehf‘ %ﬁﬁn the rated
i ssues, since there is a need of design with

ctitfeht Chenfhe?Yrdld Q@& ftor tiRse Cinéaltkadern HIPeLARLY Rirrent
characteristics, dispersion of
consumption (drive current) can be reduced.

However, in the construction that reduces current consumption as
the device does, there is a problem that the performance or behavior of the
circuits become unstable. Because the circuits will easily suffer dispersion
of parts-performance such as threshold of transistors, resistance and
capacitance, or dispersion of current consumption caused by temperature
characteristics. There is also a trend that indicates greater dispersion of
the current consumption in case the drive current to the circuits is much
reduced to the level such as, for example, 10s nA below a few pA.

Considering these issues, since there is a need of design with sufficient

allowance for power voltage, temperature characteristics, dispersion of
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or the like in order to provide infrared detecting
waleawsoes3s with | ow consunption, it is difficul PCT/aP2004/017129

sufficiently save energy of the device. D SCLOSURE OF

THE | NVENTI ON An obj ect of the present invention is to

reduce current consunption 5 while keeping the

performance or behavior of the circuits in stable

pat@tSerfdimhidd 6F €He Vet bR ARVH AR ihBgr &l gﬁ&{b}\x}g devices

i nvention conprises a pyroelectric el enent,

. L rc U b s i ) oL -
PSR AL AR AR AP e i
tﬁﬁﬁ ik 'fﬂqﬂ roel ectric el enent
Ig%%@%% es at%ﬁ?EQ%F sidﬁgyoggsed on incom ng infrared
nversj.on.circui,t converts the

cur r onp QBT 1 BrefeBd GRYaRion i far e CyBieph gensumption
erit POl TR Be b orTaioRipdarocifiecy
R RbHRES COF PRI Do et URAl AP B SA Boey Bble state.

frequencjes c onent s of the voltage signal to ]

i ssg ) Hﬁfﬁ%r&%ena?t@-cﬁ )fi?‘flp%cpfv@et Reesenthiavgationt camprises a
circuit provides a conparison between the conponents- .
pyrasieatriselempahgn HVoconyessipn sireuit édvaltagscamplification circuit,

threshold voltage to issue a detection signal of the
ajdeteciienl cirgditaahamtpuh eirsuitpand @i diiveé powes seppdy circuit. The
out put signal based on the detection signal. The
Pmmd@ctpi@vﬁem@up @epecatesd tusigpplsigisalababeidven dncoreitg irnfrared
each of signal circuits conprised of the I/V .
radiaviensi dfhec IAL ebhyetdien witdudp eonaemki feC ati@mt signal into a
circuit, the detection circuit and the output circuit.
vélsagd sipanhct diestvottagl talSlificeH | @fouit NeelBétively amplifies
power supply circuit is conprised of a current
c@apenaitsngithipresiribe BfidqaeBtist (hlidkriBBd Frdgtidinbies Woponents)
current generating circuit includes a reference

oftHd RiltafeOdERR tohishid Aot drRts SR IEEed #90age v arhé‘tﬁlaﬁection

current source. The reference current source gener at es

Bt keSS T L BRSO R vt

provides a fixe rence

a%&reé&gilbeed HeGetitd BRERHOM VoS O fiEul L YelERid signal of the

varil a

infrared radiation. The output circuit issues an output signal based on the

detection signal. The drive power supply circuit supplies a drive current to

“each of signal circuits comprised of the I/V conversion circuit, the voltage

amplification circuit, the detection circuit and the output circuit. As
characteristic of this invention, the drive power supply circuit is comprised of
a current generating circuit' and a distribution circuit. The current
generating circuit includes a reference current source, a fixed current source
and a variable current source. The reference current source generates a
reference current. The fixed current source provides a fixed current based

on the reference current. The variable current source provides a variable



10

15

20

25

WO 2005/ 047835 4 PCT/JP2004/017129 current varying

with the reference current. The distribution ci rcuit
wale@snssai es the drive currentyy to a part of theCHIRMG/017129

circuits based on the current fromthe fixed current

source. The distribution circuit also distributes the

drive current to the remaining part of the signal

circuits 5 based on the current fromthe vari abl e

ceieheN{asAnEC QitiBY sl Sﬂe!fél*é%é NGuiddgt dr i Fhe Cﬁi;shgghtﬁ)ﬁ circuit

the part "of the signal circuits based on t

dfs'i:ﬂmﬂ:&e thé XL bhkRnk t%oétl g[t dfnﬁfﬂeug 9131 giltc &!lis eﬁ%sreél on the

ch angeover in the part can $xchude et
jor _of t n be ke
it hbl Zﬁ}%gy AFEN Bopfor, | RS disG MG, PRt also
rt ,bas on the.curre t fromthe
df&ﬁ??’ﬁﬁ‘f ﬁ'ﬂ%r‘ﬁ 0 cBBsint o8 T P miinintd, @Ak of dhooiepab circuits
t reduced. The drive power supply
b%§ I{L’ﬂ @Pfréaﬁﬁlf gﬁﬁ CB’FreFlﬁéo%ﬁei able current
sour of whi i.S |nd|V|duaIIy connected to
eachc%’ r‘ﬁﬁ'ir Wang fae @%ﬁﬁl%‘i‘“ﬁ%}“—tpﬁ? thefparhefdhgnsignal circuits
circuit In this case, since the drive current to 15
basednopft %teh surLeRi fippy tb«a rfixesh qupeentnetiwzceluaflyence of current

changed, the drive current can be preferably reduced
changegyer éndhe Mt el e guohededs apl Yherefarsi thempyrformance or
conprise a termnal for receiving a changeover
behagiett of e past cablbe keptr anstabde steterayBys tizprib€ing the drive
variable current up or down to any of prescribed
cutiréthietcetiie umaiming pant hasat clabhe cutieht Zbrh RBe variable current
changeover signal received at the termnal. Since

© saurceeurpenitetinstaiptien of tiengataiMak gatt ag6 dedafagedd th

t he changeover signal, current consunption can be

adaptThelyive qﬁw&'dsup-fhf? chRtitAhla§ GUiEH a%ﬂﬂf'él%fm variable

step the variable current up or down to any

curk@sicsdied, hdl 6f RRlcHIY flﬂi’@i%{u*&ﬂ%e& ?i%c 5y foaéécqpc ?Eult of the
power voltage 25 In this case, rrve curren

reBeniBigd phALb M HeadMEAiRARed af ﬁﬁg case, since the drive current to
each of the remaining part can beé individually changed, the drive current
can be preferably reduced to low level.

The drive power supply circuit may comprise a terminal for receiving
a changeover signal. The variable current source may step the variable
current up or down to any of prescribed different currents in accordance with
the changeover signal received at the terminal. Since drive current can be
changed over in accordance with the changeover signal, current consumption
can be adaptively reduced.

The variable current source may step the variable current up or down

to any of prescribed different currents based on variation of power voltage.

In this case, the drive current can be preferably reduced based on the
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power voltage. The variable current source may step

W@ b®swassabl e current up or dgwm to any of preSDIR2EH17129
different currents based on variation in amnbient
tenperature. In this case, the drive current can be
preferably reduced 5 based on the variation in
anbi ent tenperature. The voltage anplification circuit

vaﬁmmwﬂh@gmavé}i‘fdiﬁgg@nti al stage and. an out put
stage. The distribution circuit may distribute the

ari . . ‘
St age baacuiibhe bRuienf sOluice Ty stéts 1Rt Polalle (et hRH down
j s r dififerant current as 10 ..

RGO, Bl RS RE Bnenf A" bpC Y Rienl i Smbicnt
Bt S0 PSS, MG v st 6t 2ecRighly Feduced

further, conprise a ressi on ircuit and the drive
b%%%t?n ey %1&1{131?0% ‘%ﬂ %&SH&%@&“]%?' current

changgpver .circuit.. . Thi.s current changeover circuit

provi "ﬁﬁg Vé’lifa}gpsi‘ml’%lﬁ&ﬁ%é’ﬁﬁe‘av@%“ dnangompyisena didferemfial stage
aggrrent source when the, conmponents- anplified voltage

h
R JBEP U oSt38pef dhendistribydion: pguit masndistrmte the drive
threshold voltage. This transition threshold voltage
cyrenhitorthepdiffargntinl stagmer thefartpns esthgy dasetham the current
detectjion threshold voltage. The current changeover
frepy eaids varisblepruaveriesource cen dibtribane sawer osdifferbnt ourrent as
the variable 20 current source when the v
theodpioe enrsentol ihie diffevetiastage dnd theoufputrethpe based on the
reference level than the transition threshold voltage.
cuitrent fronalshil carialkletcursent scirgé.eps the vari abl e
current down to a current smaller than a rated

cur r éhhe dhfipred atdtbetth glidel e tayC BiFthet TolAR8R ANsdfifression
first.changeover signal. The variable current source

ciadwio ahépshéhdriar ipphled GUHHBAL civduit O ntdle '&ﬁﬁﬁlqs%Sa current
current based on the second changeover signal. The
clE o086 | @icEit! CUThis current changeover circuit provides a first
changeover | signal to the variable current source when the
components-amplified voltage is closer fo a reference level than a transition
threshold voltage. This transition threshold voltage is set to be closer to the
reference level than the detection threshold voltage. The currént
changeover circuit also provides a second changeover signal to the variable
current source when the components-amplified voltage is further from the
reference level than the transition threshold voltage. The variable current
source steps the variable current down to a current smaller than a rated
current of prescribed different currents based on the first changeover signal.

The variable current source also steps the variable current up to the rated

current based on the second changeover signal. The suppression circuit



10

15

20

25

WO 2005/ 047835 6 PCT/JP2004/ 017129 starts suppression

of output of any circuit or circuits included in the
WGER@RAk783Ti rcuits in order togsuppress the outPCr/JP2004/017129

signal of the output circuit. The suppression is

started froma start point in tinme on or before which

the variable current source steps up or down the

vari able current. The 5 suppression circuit also

stakSaaBPrddators YPBLARS &fﬂalgst bftuft & a%&&#@ ?Hclh'gl%& in the signal

period. In this case, 1t becones possible to preve
D, A rive . .
R AR T S Q8 (R OB R off cipgyie. The
[ resi a_cgnstant voltage su .
GRFRIERR T SEENEH Yo a SR B0t B B8R, o Bblars which the
Vﬂ}e ees(! stor, is 10 connected ip serjes between the
vortage uﬁﬁ%rlﬁi FOREES SHERS r'iRIi ¢ A0V hiheqdgtahle neurrent.  The
circuit. The constant voltage supply.circuit supplies.
SUPRISHEIO CrChH) fligeteptRSehIq RUPPERTSien ralkrgar prescribed time
detectjon. circuit, ﬂér ough the_switch. The switch is
PEHA ect%&hb%ﬁﬁ\%‘eﬁt,f 6PRIER POostibde dpiproventafdse oppration due to
circuit to the resistor and the detection circuit. .
variation when the driperigrent isl cheaged ovsr.pat hway from t he
constant voltage supply circuit to the resistor and
the 'GbeesPpsesten cilcull mayeepopsise taoradiFtonr a Chinsiagatoltage
fromthe switch controlling circuit respectively. The
sepplyceircwitt mobwiteh and cuiswifhocoularslline cilNusi, grille tesistor is
the swwtch fromthe start point. The switch
cauorcted | imgeciasc betwedis other ovitdgs ablidifdakicsi G@uif Gand the
the switch after the tinme period. 20 The voltage
debeptivhi datiion The denktarey veloagy k&BpBN ciepeitadupgplRls a constant
anplifier and a feedback resistor, and the suppression
velitagalibetwayn GbENdsEfor AndWHeC hetibiod &diEhrough the switch.
controlling circuit. The operational anplifier %as a

Theswitolid fititlect&d Befiddon frolEORE CHiSstaRRYolta8t Bupdly 8itduit to
an output termnal. The feedback resistor I's

tlORBSsERda ket MR A TRB oAU PMit.! ETHR NA it 41998 p8s 27 closes a
the input termnals. The swtch 1s connected PR

pREHWAY Fo THe bOSsthBeUNAGEe supply circuit to the resistor and the

detection circuit in response to OFF or ON signal from the switch controlling

circuit respectively. The switch controlling circuit provides the ON signal to

the switch from the start point. The switch controlling circuit also provides

the OFF signal to the switch after the time period.

The voltage amplification circuit may comprise an operational
amplifier and a feedback resistor, and the suppression circuit may comprise
a switch and a switch controlling circuit. The operational amplifier has a
positive input terminal, a negative input terminal aﬁd an output terminal.

The feedback resistor is connected between the output terminal and one of

the input terminals. The switch is connected in parallel with the feedback
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swtch al so opens or closes its parallel pathway in

wWo e®posmses to OFF or ON signaly fromthe sw t chPCT/JP2004/017129

controlling circuit respectively. The swtch

controlling circuit provides the ON signal to the

swtch fromthe start point. The switch controlling
circuit also provides the OFF signal to the 5 switch
rédik®r. { MheldwiBcP 8IdoUhens oY iRl a1 %%tﬁ@a&rqgeresponse to
anplification circui't Is suppressed at I'x 1T nput

o tagefsik L i ' it durj.n

sibfifl \ﬁQJnEl a‘glgc SRl b&ﬂﬁ%ﬁiglgf gfrg{ﬂt b?ﬁpe]cglvg]é/. The

the tine pefiod, | onmes possi ] rev
. o g i . .
SGRELALAPLINE it BEASLLOPOF b B sEEh il st

I stQr, a.swtch, constant . 10 valtage s y.
péll r%t: uiﬁ?leaﬁ ltﬁws%ql%%?m@gn‘fl}?}flpiq]lﬁo ProEdes %ﬁ?hé%?wﬁ’t’c’@ﬁl to the
1 S, ;copnected, between fhe,voltage anplification . )
SEHehyp eﬁrﬂlet g diediad: o >igee cHtput G#Jhﬁh%mﬂtﬂgeaamhﬁcatwn
opens. or cl oseﬁca Eat,hvva fromthe voltage ) ) o
CLIEIL 15 SURPTeTsedeat dxitnp b vekiagei of dbe veliage rguplification circuit
response to OFF or. ON signal fromthe swtch
dugme e time periediit heeemes possible toTpreveoh falsatopevatianelue to
supply circuit 15 supplies a constant voltage between
varationi when shel drive aterentisohasigedwiver. t hr ough t he
resistor. The switch controlling circuit provides the
OFF sThealbppressidrecisenitahay comptrive s5texistopod Bivitchha constant
swtch controlling circuit also provides the ON
valitgzea| supply heircwit t ahd ad t ewitth ecdrtp@liper ciduitSi MTRe tR@itch is
pathway is opened during the tine period, it becones
cquosxidd betvoeqr Bwensltagdaingllifieatipa catcuda sl €hé Betection circuit.
variation when the drive current is changed over. The
Thuppriesls 1adso opeasior dBYsCo TRIthdRyafie8N$heRloliset &dPlification
supply circuit, a switch and a switch controlling
ci®éi€ Wot thel ABtceeidont 8iRbuit Gt SURB! YR £L\E |
a constant voltage to the gﬁggti on ci rcull‘:?)thsrig{lggjf1ﬁ%%Ll the
Wwiteh dwtidiing tiRustrd GReliSe§ONTEE! ircui
s ng Ghe Zlge ONg& &qlsgﬁ%qqggg%% ggﬁ)ﬂfe circuit

constant vol tage supply Ircult an

s@SPUdsl hCHPAE VoRdl BWeRE AR 8&iANafh G HetettBn circuit

through the resistor. The switch controlling circuit provides the OFF signal

to the switch from the start point. The switch controlling circuit also
provides the ON signal to the switch after the time period. Since the
pathway is opened during the time period, it bécomes possible to prevent
false operation due to variation when the drive current is changed over.

The suppression circuit m;cly comprise a constant voltage supply
circuit, a switch and a switch controlling circuit. The constant voltage
supply circuit supplies a constant voltage to the detection circuit through the
switch. The switch is connected between from the constant voltage supply

circuit and the voltage amplification circuit to the detection circuit. The
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or opens a pathway (hereinafter referred to as a

W0 Rioss¥783pat hway") between the constant vol t ageCHIRRO04/017129

circuit and the detection circuit in response to
suppressi on or unsuppression signal fromthe switch
controlling circuit respectively. The switch al so
opens or closes a pathway 5 (hereinafter referred to

s@%tch aRBCAPSLPEE tbg%iﬁ"s)a ﬁ%&pﬁ@g} d@H&?ei\ﬁ%lee"i‘gFeferne{i to as a "first

anplification cirCurt a etection circui
N | t ' .
PLRRPEPO N (R AORERSI ot B SREPIYPARRLSBRHCfhe dotection
bRt 45 BB 1R RGeS hsPrbiod M) AERMHAE Switeh

art poi :
sSi on Si

R T e A R

cl osed, and ened during the tinme period, it becomes
. (}E&%IF%F@ trég‘%F%‘Seﬁ‘i‘ #al3e %ﬁ@?‘gt Paiwug) t betwesn attieooltage

when the drive current_is changed over. The

agyHicedionorreyit andt theedeteeiion ceuit inviiesponsentd the sipmiession
controlling circuit. The switch is connected between

or Hhedunseppusssionr signal n@pacidveliie Thepswitchr contirolliftge circuit
swtch al so opens or closes a pathway between the

puetides itha sippressionnsignhk touhpuswitch ciwoin the rstspopsit. The
to OFF or ON signal fromthe switch controlling

switchuilso mesprlesi thel ynsiywressiohcdignahts ohé iskdtclchftedithe time
provi des the OFF signal to the switch fromthe start

peribdt . Stive thevfireh aaahtthel ddcogd cpditimidysahsd clisedl 888 opened
the ON signal to the switch after the 20 tinme period.

d&iringethehgmeaidiiey, it HeoRane osiiblad piecht TRsEVpePitioh due to
becones possible to prevent fal se operation due to

vifhtiohi wReNIRS di-Re Wik isChahgBl over.changed over. The
switch controlling circuit may issue the second

nor oEogeRplon, K AAE waRT YEbHRS Sl R b Biteh
cdér}ﬁ??%ié&uﬁﬁ@ﬁ‘ft. Wbk esw HER Ak OnYUBeledOR BN 8% dRUsdt®N cireuit
and the output circuit. The switch also opens or closes a pathway between
the detection circuit and the output circuit in response to OFF or ON signal
from the switch controlling circuit respectively. The switch controlling
circuit provides the OFF signal to the switch from the start point. The
switch controlling circuit also provides the ON signal to the switch after the
time period. Since the pathway is opened during the time period, it
becomes possible to prevent false operation due to variation when the drive
current is changed over.

The switch controlling circuit may issue the second changeover signal

so that the variable current source increases the variable current to the

biggest rated current while stepping up from smallest current of the
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according to the second changeover signal. The switch
weosogisBs ng circuit may al sog ssue the first PCT/AJP2004/017129
changeover signal so that the variable current source
decreases the variable current to the small est
current while stepping down fromthe rated current of
the different currents 5 according to the first
ant @@ﬁ@%‘(@{“eﬁsgé@brdiﬁ'gn&ﬁ thd&e¥id Qﬁ%iﬁgé‘d’brei'eéiénéﬁ The switch
i ncreased or decreased by sequential Step up or down
e i o ) . ! ' o
b, SEEE ol Bl SAUR)EPRESE LARMLED SRl RS un
I ion due o variati on wh the drive
vefloBE RSkl ARpf® debucites St Bl b (S i melest
enb nts of the iny wi ||

IR ORI SFRPBERE v PEnBl thied cheentiahe i leinicurrents
AGRPABIE OR TS TBoh PPREPEIRAE . | Mg thviagable. current is

.detail ed description and acconpanyi ng draw ngs _where:

inareqsed of degregsed| by tseayantial stemmbopr A9Wih(k.ar dicrete up or
detecting device of a first enbodi nent according to ‘

dewa) ppexatinn whieheanhedweqariatien dnbedomesmasaibldtagreferably
of a voltage anplification circuit in the arrangenent

pefvepitGalse; opdration dge dn valrisdion whlendilegdewe eureent is changed
operational anplifier in the 20 arrangenent of FIG

o¥r.FIG 4 is a graph of reference current in the
operational anplifier versus variation of power

- BRIEFaBESCRIPTEONO B THEDRAWENGS agr am of an
alternate enbodinent; FIG 6 is an electrical diagram

of anPrefbridedmibetieabhty of ahieCirvehtidn #BlISEHR e described in
enbodi nent according to the present invention;
further details. Other features and advantages of the present invention will
become better understood with regard to the following detailed description
- and accompanying drawings where:
FIG. 1 is an electrical diagram of an infrared detecting device of a

first embodiment according to the present invention;

FIG. 2 is an electrical diagram of a voltage amplification circuit in

~ the arrangement of FIG. 1;

FIG. 3 is an electrical diagram of an operational amplifier in the
arrangement of FIG. 2;

FIG. 4 is a graph of reference current in the operational amplifier
versus variation of power voltage;

FIG. 5 is an electrical diagram of an alternate embodiment;

FIG. 6 is an electrical diagram of an infrared detecting device of a

second embodiment according to the present invention;
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el ectrical diagramof a current changeover circuit, a
waeenosesrssgenerating circuit apg a distributi onPCT/IRA04/017129

in the arrangenent of FIG 6; FIG 8 is an electrical

di agram showi ng a part of an infrared 5 detecting

device of a third enbodi nent according to the present

invention; FIG 9 is a graph of current consunption

versu r QN t [ .

Fro BIORH 1 pRepRalChingkphl 365, LRnkhf ABheEbna pircuit, o

ezﬁlt g%erﬂ%?%ﬁ'gg é@%f :&glﬁ;n\éﬁ t%i’h%ty%xg kﬂ'tailhg%ng%%%\f\ga:pgement of

@f %ared detecting device of a fourth enbodi nent
according to the present inventi on FIG 12 is a

timn ram sho peration he devi ce FI G

11; F?‘g}' a% BsaQne g g‘g?qﬂ g gr&in%g?r @Bo% R Oga?l’l gifrared
Lnfr {1 ﬂet ect deV| ce of a fifth enbodi ment

d%%& 1?%0 péhy mﬁ}@rﬁ%?dmg#p the presentapvention;

el ect al_di agram shovm ng a part of an infrared

det ec :I g 9di6\3 EEARK Oh CHITATH CORSUHINTEM Vet dimativn of power

the present invention;, FIG 15 is a timng diagram

vekiags iy thedesice of FI6. & suppression circuit of the

device of FIG 14; 20 FIG 16 is an electrical diagram

showi F§Ga p@ris oi graphnf ofar@dreniet @atsungptd@vi o of alternate

sevent h enbodi ment according to the present invention;

- embedih@nt yersusatatdtion af povenyvaltagdiowi ng a part of an

infrared detecting device of a eighth enbodi nent
accor Bi@g 11 ds tideelocasentdibgrantdfan infrhfed d8tdcsing device of a

timng diagram show ng operation of an alternate
fourth embodiment according to the present invention;
FIG. 12 is a timing diagram showing operation of the device of FIG.
11;
FIG. 13 is an electrical diagram showing a part of an infrared
detecting device of a fifth embodiment according to the present invention;
FIG. 14 is an ele;:trical diagram showing a part of an ‘infrared
detecting device of a sixth embodiment according to the present invention;
FIG. 15 is a timing diagram showing operatioﬁ of a suppression
circuit of the device of FIG. 14;
FIG. 16 is an electrical diagram showing a part of an infrared
detecting device of a seventh embodiment according to the present invention;
FIG. 17 is an electrical diagram showing a part of an infrared
detecting device of a eighth embodiment according to the present invention;

FIG. 18 is a timing diagram showing operation of an alternate

" embodiment;
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FIG 19 is an electrical diagramshowing a part of an
Wo pfosasmes det ecting device of ;@ ninth embodi mEPCT/IP2004/017129
according to the present invention; and FIG 20 is a
timng diagram show ng operation of the device of FIG
5 19. BEST MODE FOR CARRYI NG OQUT THE INVENTION FIG 1
shows an infrared detecting device A of a first
enbodjrp@nt 188197 t s i ntiopn. . The,.
devi CEK%( clc?n'pq? fé;ggé lg&afrcg£edlg%§iélrﬁ %%%1@% P@EFtOflﬁnaglﬂaled
0 _char Listi f enbodi nent i n.addition.to . .
dgtc? r?%l %s#%ggbg Vit I?)fé’ltéce(q?}l)%&l%ﬁr{e{brﬁ%{) Hf%g tonthe p/resenQ mvention;
§ nversion circuit 16, a voltage anplification circuit
a detection circuit 18 and an output circuit 19

as mg#h%aé t.he pri.or art devices. By the ma¥, the .
abovet HantP 3% 8dtiping diagramy showang geerationpt she davice of FIG.
eduction of current consunption of circuits 16-19 in
Tder to secure a 15 certain additional coverage for
the ability of current supply. This point is
BESH MODE FORGARRYINGHODE: SHE ENVENEION 2 and 3.
The voltage anplification circuit 17 as shown in FlIG
2 corbHisdsshows epeimdrdredadetaciphg fdesicel Adofandirst embodiment
resi.stors 171 and 172. The anplifier 170 has a
agpozdimigvie thegutesent mvealtiona negative i nput term nal and
an output termnal. 20 A reference voltage Vref is
appl i'Bde t detihe Aosdmpyies npulriver powat . sufily ERehEt Q0 as a
(feedback resistor) 171 is connected between the
cltagatdristid bPdhe draboidRMnENE dddetion ttBUéorh SFEBIMRL. pytRlectric
resistor 172 is connected between the I/V conversion

el@hfefﬂ_ﬂifl_tS, 0 %‘g’g:dn%rél@ﬁ%iﬂc\dﬁ: 18Rl 88T Bliffia tiod€eircuit 17, a
anplifier .

detection circuit 18 and an output circuit 19 as well as the prior art devices.

By the way, the above-mentioned prior art device has a limitation in

- reduction of current consumption of circuits 16-19 in order to secure a

certain additional coverage for the ability of current supply. This point is
explained in detail with reference to FIGS. 2 and 3.

The voltage amplification circuit 17 as shown in FIG. 2 comprises an
operational amplifier 170 and resistors 171 and 172. The amplifier 170 has
a positive input terminal, a negative input terminal and an output terminal.
A reference voltage Vref is applied to the positive input terminal. The
resistor (feedback resistor) 171 is connected between the negative input
terminal and fhe output terminal. The resistor 172 is connected between
the I/V conversion circuit 16 and the negative input terminal of the amplifier
170.

The amplifier 170 as shown in FIG. 3 is constructed with a
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waledosesmes i al stage 170a, an putput stage 170bPEmaP2a04/017129

constant current stage 170c. This stage 170c
conprises transistors 170d-170i which construct

mrror circuits. The stage 170c al so provi des power to
the differential stage 170a and out put stage 170b

dithgehtial $tadePLi7 QZ O?n Oﬁlts}l g{% d?’gdr)lgtaﬁg? t(%%g’ﬁﬂlt 1H'rent stage

tr anS| stor.” Eac

14001 2908 SEUFD 08" SGPE, YRRl IPRERZP nER ometc
BRI N o AR bt SR B o

ectivel nd fhereby. an _voltage
1 rrricaliorbataes L0 Hes Wasiipel Tades APMAS deplstion type
(5 M 10 Ohng/ 200 K Chns). _The ratio of current

’{11'3’?%%13"6’11 t Reacht ggé he 7transisters 17Qf, d7Qlrandal7qi is a PMOS
reference current of 200 nA flows into the transistor
enbraeceppeietyne ofrireBsiston edacholf tha taadsistonA Tecand AF6g is a
t he stages 170a and 170b respectively, when power
NMOBgythancement typetdfitsansstorr ubor emamiple.tthe yesistors 171 and
voltage is reduced to 2V due to any 15 cause, the
T'¢2rarenseti twt & MhOlmarmsid 200 K70hnas resymmtiviely, FAkdB.thdreby an
and 4 is reduced to approximtely the half (from 200
voldage abbflifidgtiod hetowifptiie aonplifst 1401 id tsgt Ao Rhetimes (5 M
anplifier 170 is also reduced to the half (from 400 nA

Ohens/200 KohmIherFHeorfio WhedrienR bhirsobRthObtade170¢ is set in
anplifier 170 is greater than the upper end of the

orlél RULt QU@ caRukidnt, oft20® 2AWloWd Bfio 1O tﬁ&@ﬁ@tﬁor 170d while
anplify 20 the input signal in accordance wth

a ViY@ aRrAsm 200CAAI 9Rd " 20GhA Afovd int6 St tsta%%@ 170a and 170b

secureness of the additional coverage and
rdspabiGid19NwREN [oSverGHIEA3lis BOPSUNPL i on appear to be a

contradictory problem 1n order to solve this pr obl em

the qjiy ﬂﬂbtcoﬁgtr%tlﬁqoﬂ'rfhb oWeFvotta eg%ngf Id%lg 2W(§Uﬁ£0 any

changeover circuit r rent g erat |ng
cause, the current into the transistor 170d as shown in FIGS. 3 and 4 is

.reduced to approximately the half (from 200 nA to 100 nA). The output

current ability of the amplifier 170 is also reduced to the half (from 400 nA to
200 MnA). Therefore, when input signal of the amplifier 170 is greater than
the upper end of the output current ability, the amplifier 170 cannot amplify
the iﬁput signal in accordance with the voltage amplification rate. As a
result, the secureness of the additional coverage and the reduction of the
current consumption appear to be a contradictory problem.

In order to solve this problem, the circuit 10 as shown in FIG. 1°
comprises a current changeover circuit 11, a current generating circuit 12

and a distribution circuit 13. The circuit 10 also supplies a drive current to
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supplies a drive current to WO 2005/ 047835 13

wWeans0PB604/ 017129 each of signal circuits cop@T/iEead/017129

of circuits 16-19. This circuit 10 is characterized
by i ndependent current mrror circuits which are
i ndividually designed for the voltage anplification
circuit 17, the detection circuit 18 and the output
i it- ; . q . b uit ch . .
oFHL bighRl ARt RoyHEAElr RS RO, P BR0Re 10 5
. : . [ eogver,. .
SRSy SRAGAGRIET ot by BINER R ARBOER flaividually
v niii oned each gidcuit. .The r,ent,_generatin
ABRENER TELUAC Do FPulifric GiEns 4t IS e BEPR it 8 and
120, ,a fixed.current .squrce 121 and vari.able cuyrrent .
th ghpaut 5510, Apdrthese; eEEPRE Trineraris chapgcibe dive
current andg variable currents. The reference current
CLgERE &0 97 aAeeuits VEd€r ence current. The fixed'
current source 121 is conprised of a current mrror
ci r cutpevyent ichamgeayer Tyt ileissyep cehampopen\sigesls for
the distribution circuit 13 through the termnal T121
changeovee of thediveurursent tathedakovermentiohedeack citeuitent
fromthe 15 reference current source 120. The vari able
cur r e€bhe sowraadgenprating carcait t2apcompdisedl of ar refetence current
mrror circuits with termnals T122-T124 respectively.
s@ach 124y nditel curesthtowmerkd mdvhdedbld berding tsotidsi 12-124.
circuit 13 through its termnal wth the variable
Ther cieotits 18pgetenipe®ra dixed tanrasyt eindivdah@et currents. The
currents based on the reference current. For exanple,

rdfbeertel terent scifice UIZE HehedsifosSal rdfordite, ctient! 'R fixed
times of the reference current. In an exanple of FIG

cdsrehb@ohicecti2 L bORbriell T dddrent AARSE EHELRIwitH & Rerminal
NMOS transistors 121a and 121b. The transistor 12l1a i s

TeonneqRd souRet 1o NodRedeLERE ENEHIGHILE NLirQAYT %33 theQugh the
121b et ween

and ground. The transi stor I'S connect ed

tdrdBinbe TR Akt 1R AR Bt aFRIESHHRY rffiR38e current from the

reference current source 120. The variable current sources 122-124 are
comprised of current mirror circuits with terminals T122-T124 respectively.
Each variable current source provides the distribution circuit 13 through its
terminal with the variable current stepped up or down to any of different
currents based on the reference current. For example, the different
currents are set to one, two, three times of the reference current.

In an example of FIG. 1, the fixed current source 121 is constructed

with NMOS transistors 121a and 121b. The transistor 121a is connected

‘between the reference current source 120 and ground. The transistor 121b

is connected between the terminal T121 and ground. Gates of these

transistors 121a and 121b are also connected each other, while the gates are
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other, while the gates are WO 2005/ 047835 14

wEaDsAPBEO4/ 017129 connect edl 0 a drain of theCT/JP2004/017129

transi stor 12la. This source 121 provides to the
distribution circuit 13 through the termnal T121 wth
a current obtained by increasing or decreasing the
reference current at a ratio of current mrror. This

chRhdQe@%o %U(El%‘fﬁgf The tndisiodasided Ths Q?ﬁlf}%gﬂl provides to the

(w dth/leng transi stor Sizes O

Lstor.s, 1 The. varmhall e..eurrent source
B ot 13 R R s R 6108 B ong 35 by
.and _122d and switch.elements (e.q.. PILNTOS. .
oSS RE of D5 er BB Fo0e tony Gl of hetia f cugpon mirror
LS connect ed etween.the .term nal T122, gr ound .
Ton R0 o sherent TR trited P anap v eBatNeo paeasistor
of t NMOS transistor 121a. The NMOS transistor 122c
Sy4§S Oggh%éﬁ@éﬁtpfﬁ %%1?é§évﬁ2t]lb-the switch el enent 122f,
while the series conbination of the transistor 122c
and t RBeevawiable 1ourrens conrrect B2 isetcpmstrucked with NMOS
term nal T122 and ground. A gate of the transistor ‘
tregmastoss al 3%, déeecmel 122d hendr amitdindelemengat .9 PMOS

the NMOS transistor 121a. The 15 NMOS transistor 122d
transtnrecl8af iandet3%es wihhe NMOSH trahsiet@nd22bl 22 g:onnected

~while the series conbination of the transistor 122d

betwedrhthesteensnnal T122gnidsgrooadnand éth geto\ieesntdied to the drain
termnal T122 and ground. A gate of the transistor

ahd2thei gatel fotheONMOBed aheisttie 1d1ai NTABNMES Gahesisfor 122¢ is
the NMOS transi stor 121a. Each transistor of this

comucted 132 @9y deiht ghbhewdic rdlbmen®n 19f,C %Eﬂel)%}?eO series

through the termnal T122 (and the switch el enent

covhbthagisiirdfetlie aRhALRES 108ci REACAN e Rbnf eI AR NBnnected
the reference current at a ratio of current mrror.

bdtwéed Bd Rrafi ' i s Adeg .t | :
transi stéoﬁrérgiﬁrzlg}sm‘gggtaﬁg] él??%%’si ét %%He‘%%‘%%@ﬁﬁ%sﬁ%gﬁfz% is also

f
cdrkfetbed 18%Hhe0 rr\%%tzﬁ)lﬂl’\%e gifd bRhe RUEO8ran QI GE 1%?[;5’1 The

I's constructe
NMOS transistor 122d is connected in series with the switch element 122g,

while the series combination of the transistor 122d and the element 122g is
connected between the terminal T122 and ground. A gate of the transistor
122d is also connected to the drain and the gate of the NMOS transistor 121a.
Each transistor of this source 122 provides to the distribution circuit 13
through the terminal T122 (and the switch element) with a current obtained
by increasing or decreasing the reference current at a ratio of current mirror.
This ratio of current mirror is decided by a ratio of transistor sizes of the
transistor 121a and itself (122b, 122¢ or 1224).

The variable current source 123 is constructed with NMOS

transistors 123b, 123c and 123d and switch elements 123f and 123g as well
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wWeansaPB604/ 017129 as the sopyce 122. The varPEhir004/017129

current source 124 is constructed with NMOS

transi stors 124b, 124c and 124d and switch el enents
124f and 124g as well as the source 122. The
distribution circuit 13 is conprised of current mrror

aglﬁh%ug&fme ézBl PR \%ﬁ?a b StvrOHt %guwae 194/ fé%&&é&f&&%g with

a part o t’he si gna CIrCUItS | e circul

t rren
NI 0L 0 M 58 101
urrent Lo ther i ning part of the signal circuits,
a%&felg?(%%? 301&0?3%?3 17- 19 based on the current from
t he ri current so ces 122-12 0 In the
exanp E o‘? e‘@\‘tlﬁn "t”FFéuE céﬁ poq@pqeé %%ﬁ%’flie%t@brr@}' teireuits

1. 1 nd 131b. The transjistor 13la
1%%&1%% : QSI ) Ors ; ﬂ%@dﬂra@ét tameat ghghe Rgnal circuits, for
term nal T121. The transi stor 131b i s connected
exnple flrewd 1o besed osdiheceuryput firpan thedorad euient source 121.
circuit 16. Gates of these transistors 131la and 131b
The eirgusio18 adsredistiibutashthet dwive cubitdng toHbeganesnangepaft of the
connected to a drain of the transistor 131a. This
siginat igitcuitd] fobtexiangple harcudts UF-tUhaend dy thacrwashingrom the
or decreasing the current fromthe source 121 at a
vaabble afrrent s@ntcesilR2d24. And the circuit 131
distributes the drive current to the IN conversion

ci rculd thé exThpls af IKIGOT1, cher@ruifilBLAE dofstieetdedifly PMOS
a ratio of transistor sizes of the transistors 131a

tramdistdid 132 dhe I31beU|'Fhel$12aﬂsﬁsiﬁ)9n§3IeWi§ %nﬂb&ﬂ%d%een a
transi stors 132a and 132b as wel as the circuit 131

velbslgdlisshifdedHh 8 StHeh Gerhing T19T. enTh@%?&ﬁs@fblt 181D is connected
current fromthe source 122 to the voltage

bR drf thl%§éJ& b bnd the TPE cofttd x%gHé{acﬂc;’\glt f§3b Gaastes of these

const ruct ed vvlt PMOS transi stors .
tl‘%ﬁlsistéfs Q}iﬁ a&%s@@?nlsé&g&'eggfl%%héﬂ Sriid MG gates are
current ase e current from

connected to a draln of the transistor 13la. This circuit 131 obtains the
drive current by increasing or decreasing the current from the source 121 at
a ratio of current mirror. And the circuit 131 distributes the drive current
to the I/V conversion circuit 16. The ratio of current mirror is decided by a
ratio of transistor sizes of the transistors 131a and 131b.

The circuit 132 is constructed with PMOS transistors 132a and 132b
as well as the circuit 131 and distributes the drive current based on the
current from the source 122 to the voltage amplification circuit 17. The
circuit 133 is constructed with PMOS transistors 133a and 133b as well as
the circuit 181 and distributes the drive current based on the current from

the source 123 to the detection circuit 18. The éircuit 134 1s constructed
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circuit 134 is constructed WD 2005/047835 16
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as well as the circuit 131 and distributes the drive
current based on the current fromthe source 124 to

the output circuit 19. The operation of the infrared
detecting device Ais now explained. 5 In any of the
Na| | [ 0 S 2 4, -V\lgg t of-the ‘

Wst\?\n{ t@ﬁtﬂeﬁgﬁéﬁggoéu??l&%f@%f%e aghangle%\%elrah%lc %céﬁlt 181 and
e.,CUus I.ent angeaover ircuit f exanpl
AT RS uFR R v el atiions e SRER® 24 to the

0"%)eq;er.at egl urrent”™) equivalent to the reference
B S g‘rovi ded to the distribution circuit 13

fromthe term.nal .., The djstrijQution circuit 13 then 10
di st rig%'toé@r%ﬂ%n i J’@ Hgfr%% H@@C&n,g fdepce  Agmow explained.
equi valent to.the reference current) based on the _
Iy vt gf dhe yatiale ewrenk seBreess h3Adi2dg whew hothosf thee switch
circuits 17-19. In any of the sources 122-124, when
elomendp tura effi bx 1thel eangesverisignalofropy thkecwivanyebasgeover
signal fromthe circuit 11, for exanple the current
cirguit" fhnéraesample ridwet thregdi (wreimafter 2kso ebforesttao as the
current is provided to the circuit 13 fromthe
"gegemateall curFhet'diaquuavalehs thhidie rhfstaricoutiasentiés growided to the
current (e.g., the-current equivalent to 2x reference
distribatih deadt 18nfrohethgeneniaidd Ther @rtribotibAircuit 13 then
corresponding circuit of the circuits 17-19. In any of

dishbatay ties diR2- dddentie ., PEH cofreind & il Aleht oSN Ference
turn 20 on by the changeover signal fromthe circuit

cirkent)Basias® tBe tdeRcbaiddeilirreht 96 HRE Fo8FbspYRHBIY cikcuit of the
equi valent to 3x reference current is provided to the

cisbwigyny-103 fromthe termnal. The circuit 13 then
distributes the drive current (e.g., the current

equi vg| §i§§ of PhS¥o b€ rl%QCfZAﬁ WHE&Ebhe Bf‘ﬁl?éjsvgﬂc%l@g?m{eﬁt; turns

generated current to the corresponding cifcul
ol 'By° ¥hd $hdfgdver signal from the circuit 11, for example the current

("generated current") equivalent to 2x reference current is provided to the
circuit 13 from the terminal. The circuit 13 then distributes the drive
current (e.g., the current equivaleht to 2x reference current) based on the
generated current to the corresponding circuit of the circuits 17-19.

In any of the sources 122-124, when both of the switch elements turn
on by the changeover signal from the circuit 11, for example the current
("generated current") equivalent to 3x reference current is provided to the
circuit 13 from the terminal. The circuit 18 then distributes the drive
current (e.g., the current equivalent to 3x reference current) based on the
generated current to the corresponding circuit of the circuits 17-19.

On the other hand, the source 121 provides for example the current
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exanpl e the current WO 2005/047835 17

weansAPBE04/ 017129 ("generatpd current”) equi REl/@rpo4/a7129

the reference current to the circuit 13 fromthe
term nal T121 regardl ess of the changeover signal from
-the circuit 11. The circuit 13 then distributes the
drive current (e.g., the current equivalent to the
("58hSR0E e LN bl ui ireul
?he 5 1IN conver);]i H“??gg}gl}%r&%g nglgéta(ﬁ'gg%of%élggg Ctlgcult 13
' io+C [ L the voltage . .
frgkl’%g : télfmitxﬁ? T fﬂéaréga’skfbﬁgrﬁg%:hghgggv g.‘y Sd_g{lal gg?bndﬁ@e circuit

Icatiron circul 0] neeh
h ] fqth ' (it 16. On..t t ,
1 RO B LG Ut ol R BB e

over, the voltage signal of,. the circuit 16 m ght
oihlant 6 ek O tenh: bareoCon b st enrent to the
I/&ﬁ is fixed..10. As desgri bs@)i above, since the drive )
uPPRYRTSIOR EHEHOL6t heolBre dier ¥oltage ignah obethe circuit 16 is
i ndi vidual |y g’aanged over based on the changeover
awpgitied byt Hee veltage amplisatiomeireelt6d there 1ono ewefl doexpand
such as a few pA or 10s nA. For exanple, by changing
thedynamic vangpcoldiperdrauit d6eabn the camsraiy; élithesddive tarrent to
based on variation of factor such as power voltage or
thenpirewt tGemperchanged ¢ ke doltagesignehdf the cheuit 16 might
appropriately reduced in accordance with the
flyetmiage.i obherefpan dhe grivecrurirémnisto the dradr mélisfhegd. when
both of the switch elenents in each of the sources

122- 124 deseribéd abortesintbethet Heiveatir@bhPRo @USEBthe circuits
operation of the circuits to be unstable, by turning

1716 caini be ndieidaly shonganevél base o the chaasesy sikhgl, the
variation, the operation can be 20 kept in stable

dit@tarredt il bé ré@ddieto BN subhess 8 Bt L&TF 10 nA. For
utilized as a power source, since battery voltage

extirhpleD ByV i d: 88 nEAShease drivaSclrr8Bt tHa3SRof B%e fgiﬁiﬁgglmg

the switch elenents on one after another base

ba\(’%ﬁi A VRatiRSORFA Lk §8BoRer Kz%gtl[a .erblséﬁl%k&tsgeﬁcéeggture,

t he ot her hand, en a fixed v age source ex

tHeN 8RRt E&F¥6nk Scadf i .Zslf)groﬂﬁgte%’ 88 A accordance with the

variation. Expanding upon this, in a normal mode when both of the switch
elements in each of the sources 122-124 are off state, when the variation
causes operation of the circuits to be unstable, b3‘r turning the switch
elements on one after another based on the variation, the operétion can be
kept in stable state. As still another example, when a battery is utilized as
a power source, since battery voltage will be varied (decreased) as time
passed, by turning the switch elements on one after another based on the
variation, the operation can be kept in stable state. On the ofher hand,
when a fixed voltage source except the battery is utilized, the operation of

the circuit (e.g., the circuit 17) which requires comparatively larger current
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setting the drive current to the circuit larger.

Current consunption in each of the other circuits

(e.g., the circuits 18 and 19) can be reduced by

setting its drive current |ower. Mreover, since the
chib bedkdbti ivestabld Sfake by SHttig {HY @dvé QuifditCol G éiliégt larger.
5 influence of current changeover in the circuit
CrafertCedhctinisigsh il Nelca! : e ircui

behavi %r of the c::li %ﬁt%%ecgﬁﬁégﬁ ﬁé‘%%%g'éttgél%r cuits 18 and
18 ' | j. e circuits

9 e TR B b e BRIk Balodly &' i Ve

curr ] I stribut t,o, each of the.cjrcujt -19. .

i byt Bhe B Bka AR caTont R a5 Bte Cordin atiouit 16,
. di str.i but e 10 the drive curr, to.the circuits
1’@“‘3&}?8 of GUERETE FHBR SPRERTCIR Hhbr it ng%Pﬁ@ ber ¢xcdaded, r Ehgrefore
tsourgﬁ. The ci rﬁ%ﬁ!?t .13 gl so distributes the drive

R, PrERTmagce iy behawar ? drehiiglbhaardeokephin stable state,
glllulrrer ent fromthe variaghle current sources. The
WoLiecgTeRigcoRHIRpdan of the giecuiks £ 19scqr bairpilueal beeanse the
I sSsuj ng .t he out put _ signal when a Eul se width fromthe
vayiable m&%cw&renﬁa%dwém%@wed banach obthy eiscwitdad-14. dt h.

This width is decided by the drive current in order to

pr evekt anaglernide eanbodimarft, dhe vistibuion diwuihds distributes
circuit 16 was changed over, voltage of the circuit
thies dwive| ehirsenig b Ithe varonitsThé amd tl@gkastid bntthe @lrirght from the
variation is then anplified by the circuit 17 and

fixérbrefrent sotreepe ey cinnde 18ralsd diravibateOfhd AEiveicustbdt to the
16 could be unstable. If drive current to the circuit

ciP€@nitd 1Tesnd N8nigak dove the tdierdMic 5o BRE valrfile WotchtPSources.
changed and therefore output signal of false

THetietitord enbipHsdiea nssatwhid st it EPEBRSisslingd ﬁhet %utput

desirable to fix drive current to each of the circul

sighaBRehei® a lpulaneiidgh Bbherihat @ir@t‘i‘f@oﬁ% r%‘nh}frfe hfarrow than a

distribution circuit 13 as shown in

plgziﬁgﬁibé@ UiEh! NEheY al Y5 TR bl NeheC il dirdBt M Drder to
prevent false detection. If drive current to the circuit 16 was changed over,
voltage of the circuit 16 would slightly vary. The voltage with the slight
variation is then amplified by the circuit 17 and therefore the performance or
behavior of the circuit 16 could be unstable. If drive current to the circuit
19 was changed over, the prescribed width would be changed and therefore
output signal of false detection could be issued. For these reasons, it is
desirable to fix drive current to each of the circuits 16 and 19.

In another alternate embodiment, the distribution circuit 13 as
shown in FIG. 5 distributes the drive current to the circuits 16 and the

differential étage 170a of the circuit 17 based on the current from the fixed
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the current fromthe fi xed WO 2005/ 047835 19
wWOADSAPBE04/ 017129 current Syir ce. The ci r cui PCTBP2004017129

di stributes the drive current to. the output stage

170b of the circuit 17 and circuits 18 and 19 based on

the current fromthe variable current sources. Thus,

by distributing the fixed dive current to the

cnt@kiﬁéﬁti‘ L "P@Qﬁrc]q? a3, %B%%r Iﬂ%étg?)é@?é’ the (#il8 Shrr&it to the

e 5 circuit can _ e state. _
oA LU T SHRRHEPEL RSy 6B Tl on e
A R T A EY R

enbodi nent, the i ve current t he out put stage
FRORULRE ¢k diorgneial shoet o ey 0BTSNS AR} Veltset) of the
.smal |er cu%éﬁgé?in orqer 10 _to save power. Since

ciggiis i/ Gad muatedle shs: Thereforai cvasenineomsupeption can be

drive current to the output stage 170b is reduced' due
radgiced grietle dgepmgtheeperippmange or thedayiorf of thencecwt 16hend 17
_circuit 17 can be preferably naintained by increasing
i glable stade doaceordange whith dhe phovemeygidartbvatations
shows an infrared detecting device B of a second
enbodinrénis alidrnate enthalgments tlee driveentrremty entheoutfhiestage
device B is characterized by a drive power supply
10k andtciMitscirpadeld iosdthe dev)tetivdbeisaglthrfdeiend in order
in that the drive power supply circuit 20 is

tocemtd poived. bPirext shijodtive ipgifrfantlecaiidotUbd oBbfhined when the
conprises a current changeover circuit 21, a current

d#0e ¢aneiat fontheColiiphit tstdde aM0bas dedhitd PHLE D 1eltEMb of power
23. The circuit 20 also supplies a drive current to

vElasdt, the SHAPim £hdcCHI 115 eRERIH PELaR bE hf&ﬂéi‘:ﬂﬁyzﬁaﬁ%ained by
The current changeover circuit 21 as shown Iin"FIG 7

il bk S o b iSSbisRA 1-T213, PMOS
1%0?3%‘3??%%2%‘3@&%}%ﬁ%%&a%d a ?\Idll\%ﬁ‘lsiE ?%%%iﬁr@t}'or 215. The

PMOS #¥@n§ LAbRE Sirlinkr bl @iBcGRBNRGIRMB RELNEREn i Renbodiment

according to the present invention.

The device B is characterized by a drive power supply circuit 20
compared.to the device A being different in that the drive power supply
circuit 20 is controlled by external signals.

The circuit 20 comprises a current changeover circuit 21, a current
generating circuit 22 and a distribution circuit 23. The circuit 20 also
supplies a drive current to each of signal circuits comprised of circuits 26-29.

The current changeover circuit 21 as shown in FIG. 7 is constructed
with input terminals T211;T213, PMOS transistors 211-214 and a NMOS
transistor 215. The PMOS transistors 211-213 are connected between the

voltage source and terminals T211-T218 respectively. Rach gate of these
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respectively. Each gate of these WO 2005/ 047835 20
wERQDSAPRED4/ 017129 transi stogge 211-213 i s conPEeDIRd4/@ 7129

gate and drain of the PMOS transistor 214 whose

source is connected to the voltage source. The NMOS

transistor 215 is connected between the gate and

drain of the transistor 214 and ground. 5 The current

t198RRRGEd DU1-918CHI dordRcERINRY LEES aﬁdc@fﬁiﬁrbffvﬁ{? PRIGS transistor

current source 222 as a characterlstlc o)

2 B QAR BB e'cPé(}i \t,@\%hé:(?gl%% Q\%}Ec% r ﬁfh%rﬁg/gqs Jyansistor

current source I Xe source

21(‘@'1!3 (,aOShI{eIB?e(f'b g‘%ﬁén ]t%eo %8%2?‘1% he Ya%rsﬁs or 6214 and

current ‘source furt
i stor 222e and a svmtch el ement (e g. PI\/EB 10
g oun@; stor) 222h as conpared with the vari abl e current
sourqglzlzz Cont r ol termnlﬁgé ates) .of the elenents
222F 23O HUITEN FFHSLERS { Gre r?ﬂ%@es Poremppen variable
respecti veI Gat e o&{dt he NMOS transi st or 215 is
C‘H&Eﬁﬁ%@@@&% 22t fe a|caRRRdRtIStiReolgtie eambedimagim addition to
transj stor 22l1a. The distribution circuit 23 conprises
compiIftRgha daferenee auent sourec?2@ and 2 fzed suarattironrce 221 as
characteristic of the enbodinent in addition to
W@Bn@? ithe ngjrenit uk% efitthei dedee chr cThe wdalle owirbnbsoube 222
circuit 13 of the device A The current mrror
fuethengompEges a NMES tomsister222¢ RIS swiohk iebdment @32¢PMOS
whose drain is connected to the detection circuit 28
trandissoiPiA22h 43 eomparat wathewmsabir @irfenissaaaadered Control
to the output circuit 29 as 20 conpared with the

teemrinaly (gaites)osf G eleintentd 2229200 ffdlbdndddtéd t8lthe t8fhinals
to deliver the mninmumdrive current to the' circuits

T2Tt-7218herpbitvdler nGasd of TR INVRIS tesifsioRR 2L id Boﬁﬂé@ted to
case, since each changeover signal to the circuit 22

thalditaiR e ndiest JftBE NMD S tReRGktHe 2284! | up or down
transistors of the circuit 21. In an exanple of FIG
7, eaple distribution circuit 23 comprises a common current mirror
circuit 232 as another characteristic of the embodiment in addition to
comprising a current mirror circuit 231 as well as the circuit 13 of the device
A. The current mirror circuit 232 further comprises a PMOS transistor
232c whose drain is connected to the detection circuit 28 and a PMOS
transistor 232d whose drain is connected to the output circuit 29 as
compared with the current mirror circuit 132.
The circuit 20 is also set to deliver the minimum drive current to the
circuits 27-29 when the terminals T211-T213 are opened. In this case, since
each changeover signal to the ciréuit 222 must be decided, there is a need to

pull up or down transistors of the circuit 21. In an example of FIG. 7, each

electric potential of the terminals T211-T218 is pulled up by the reference
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pul | ed up by the reference WO 2005/ 047835 21
weansAPRE0D4/ 017129 current fgpomthe referencePCuInr2004/017129

source 220 in order to save power. Especially, in

case the device Bis mounted into an IC, small-sized

devices wth nmulti-voltage (up to eight-way) can be

realized by opening or grounding the termnals

cdrddht T2dd Whb NELERGIBOLIENNE Usdirds 920 §RO Bijd&g to save power.

According to the device B, drive current to

BRG0S0 16, S YR i
W'itglr 1?13{1}? &Ilt&sgt}e(ug)etrorglgﬁlc%v%é% }r?eél%’ralllgn h(}epreg{}gé e groundlng

n.at le tter ut|I| ed
thW]t% Fmé’%!ﬁ@gh sing t%?}}f}oéﬂgy ?‘65}} s vrehandiae ;. 29
canb t curr consunption j.s optimzed
Rt g A A AR R 29 can bo
T211-T213 based %n t he number of _the batteries.
}sa%%?év%"% ‘Bh?? eightzway by riexilingihe erhey e wigeal @fdﬂgh or low
leyg Cgbn‘g di rent accordi n& to the present invention.

e erminalnlédl dizl2eangdfharefore ewrrent consumption
changeover circuit 31 which issues changeover signals

caipbg apprentaataly redecesbur ces 322-324 of a current
generating circuit 32 based on power voltage. The
cur r eWthenhaintpest er battexsupf 131 Viis widhiprd sech péwer source, drive
resistors 311 and 312 and NOT circuits 313 and 314.

cuiftent dei Steorcsclits dRPRBi2nabe sedbrso ERalexamBt consumption is
resistors (e.g., non-doped polysilicon) with high

optamiistdahye adjustiisz VEBnetet0dl sinalg tpovles tandikkdseT11-T213
di vi ded vol tage as the power voltage. The NOT

badedoosi tlse dhdlrdbiIhé baswaidh f ferent threshol ds and
i ssue the changeover signals in accordance with the

di vi derGvel élages - Rare%amR] nfratd® ddisasholdvite bh%f a third
NOT circuit 313 is set to be higher than that of the
e¥BBdiment according to the present invention.
The device C is characterized by a current changeover circuit 31
which issues changeover signals to variable current sources 322-324 of a
current generating circuit 32 based on power voltage.
The current changeover circuit 31 is comprised of resistors 311 and
312 and NOT circuits 313 and 314. The resistors 311 and 312 are for
example resistors (e.g., non-doped polysilicon) with high resistance (10s
MOhms) for saving power and detect divided voltage as the power voltage.
The NOT circuits 313 and 314 have different thresholds and issue the
changeover signals in accordance with the divided voltage. For example,

the threshold of the NOT circuit 313 is set to be higher than that of the NOT

circuit 314. The NOT circuit 313 provides the changeover signal to one of
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changeover signal to one of WD 2005/ 047835 22
wEODsAPBE04/ 017129 the switcypel enents in eacPCDIP206u017129

vari abl e current sources 322-324, while the NOT

circuit 314 provides the changeover signal to another

of the switch elenents in each of the sources

322-324. The operation of the infrared detecting

tlgéee‘ébv‘iﬁ:hcelg Wi* & Bfthe vém%ﬁé"cﬁﬂ%n@'sﬁhgﬁ& 39%1399:6 while

tected e resistors 311 and 312 1s
BN, 08 e 5 BTy g e
ie%\é%tﬁ‘:@ éaﬁﬁeigﬁggf%af%g%%é%%g ggg ?322 tﬁ\émnt fzr n of f,
the dtpterinnan Sl Tafaind Hethe 85ver ég)éfg)W Sptained.
ur

rept for. the volt lLificatiaon circuit,
nhe diw&erdc&?lttag% gtacied dur B et S hmed Wels higher
di vi ded val tage detected by the resistors 311 and 312 '
than bpewet thediresheldsinidbp slguss 3lPcand Bddi theseTivguits provide
hi gher than the threshold of the circuit 314, the
the rchangeows signplg 10f bovyleke] ttoe thh sogecrse 828 3kl sSisice the
h and Low | evel to the sources. 322-324
swd@beagemeettyin sSiclcef theesmurcec822-82dtbrndurn offythe dirive power
the sources 322-324 then turn on and off, the drive
sppplT cirsufipbyovddes ot qraonplieshé atriex anmprentt kquirdleet to the
current equivalent to ' 2x reference current for the

refordérmgecurpht ffox shé eolivige clthplifitdigold eiheit, GheCddtettibn circuit
and the output circuit. 20 Wien the divided voltage

ad@atie toedp iy cirbeitl esi stors 311 and 312 is |ower than
both of the thresholds of the circuits 313 and 314,

t heseWidit Yhé Hividle@Viladd1 8t 89 VaTe §ééi§‘t%|r§ 31f1 Eha12 is
| evel to the sources 322-324. Since the swtch

It &MB S thd tRRGRRT of NS SiRLWE SR 334dd %?151%1{ M+ 1% bshold of

the drive power supply circuit provides for exanple
thd 80tV §1£ UHLB&RY 113! 88 349 pbvide the changeover signals of
High a;nd Low level to the sources 322-324 respectively. Since the switch
elements in each of the sources 322-324 then turn on and off, the drive power
supply ‘circuit provides for example the drive cﬁrrent equivalent to' 2x
reference current for the voltage amplification circuit, the detection circuit
and the output circuit.

When the divided voltage detected by the resistors 311 and 312 is
lower than both of the thresholds of the circuits 313 and 314, these circuits
provide the changeover signals of High level to the sources 322-324. Since
the switch elements in each of the sources 322-324 then turn on, the drive
power supply circuit provides for example the drive current equivalent to 8x

reference current for the voltage amplification circuit, the detection circuit



10

15

20

25

25 reference current for the voltage anplification

circuit, the detection circuit WO 2005/047835 23
wERQDsSAPRED4/ 017129 and the ogg put circuit. ThRCEIRM0€4017129

when the drive current to the signal circuits as shown

in FIG 9 is varied (decreased) due to the variation

(reduction) of the power voltage, the drive current

to each of the voltage anplification circuit, the 5
aflattbetou@pustieyitt and the output circuit is adjusted

(increased) by two-step operation. As a result, the

dri VeTREFdERAL e CRNEESHnYIS BhO Fendl! GREHIPEE shawn in

range of optimal current consunption over a prescribe

ricAt . f o] v e dri.\
Fg@ 9ai§ 9Qr1eﬁa@1%8re e jj 118 %{;Ollljece 81‘1%%%)%%%%%}11%{1889 of t?le power

urrent can be preterably re
patj.onqof the power volt . 10, n an al.ternate. .
vt 8 e A8 BRYTh R B, 5Pt APl FARSR Cirouit, the

conprises at | t three NOT circujts, .The circy{t 31
A58 on GFbt Are Bhe bRGEG Pkt Wiudtedh fBstrasod) by worstep
signals. The current generating circuit _and the o
Om@ﬁm%ut n2ctetttt theefrige otigenkicane e cppvergedngethin a
of drive currents to the voltage anplification o
PESSC range of opsapabeizpRt conswRBtiPA @ Vet eresetibed variation
15 accaording to the chan%eover signals fromthe
rangeof theapowen vahegpeand ithe dutiteccunrboticame e, prefierably reduced
current changeover circuit 31 conprises resistors 311
bagril aa thevariagionf efitbetpavesrpenitager e characteri sti cs.
In the construction of FIG 8, a resistor (e.g.,
non- dbpeth pdbssiate cempodithent, hilgh qwesést ahaagaoded 2igeait 31
negative tenperature characteristics is used as the 20
camepiistomtdddst thrdehNOT atenitsi nGhet decdi \S1datkovizktiegat least
decreases while the resistance of the resistor 311

fdvechings of gfiatgeovabisghalsenPbbaduiient GBAERASES cilcdd® and the
switch elements in each of the sources 322-324 are

distFibutionOdifcuiftheh pabeideest EAstSolOkfid® ot B vEdu¥fents to the

.current up. Therefore, when the drive current to the
vl gealangp e tién Q}gr&l'i‘\QV\thé detdcBionl BirkSitVahii8he output circuit

‘ (decreased) due t
according to the changeover signals from the circuit 31.

In another alternate embodiment, the current changeover circuit 31
comprises resistors 311 and 312 with different temperature characteristics.
In the construction of FIG. 8, a resistor (e.g., non-doped polysilicon) with
high resistance and large negative temperature characteristics is used as the
resistor 311. In this case, since the divided voltage decreases while the
resistance of the resistor 311 becomes high as ambient temperature
decreases, the switch elements in each of the sources 322-324 are turn on one
after another so as to step the drive current up. Therefore, when the drive

current to the signal circuits as shown in FIG. 10 is varied (decreased) due to -

the variation (increase) of ambient temperature, the drive current to each of
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the drive current to each of WO 2005/ 047835 24
wWeansaP3e04/ 017129 the voltage anplificati on BCT/ER004/017129

the detection circuit and the output circuit is

adj usted (increased) by two-step operation. As a

result, the drive current can be converged within a

prescribed range of optimal current consunption over

tib 951@%%6 gﬁ&ﬁlﬁ/ Eo 4108yt aﬂﬂze%gecﬂ il]ﬂ; 518 ghgt gftﬁut circuit

rrve current Can e pre era Yy reauce
El.G
is ai‘ﬁﬁﬁt&gl%%%?%?‘?a?@aﬁae%?ﬂ?ﬂa%v. AR ﬁa%ﬁrlﬁe current
ng i ment 93% ﬁ % 1prese? |nv tion ”
&L ?&gnbe#gs R P rbE] Bpee o opli el hulBar foSmgption

ower rce. not ' sho i n.Fl a node
aﬁd&?@ E% erﬂ}‘Fft‘ 100 3218 ¢ ?WGH&%BEWW% ppdythe drive
41 and a suppresgsion mrcwéE 44 in addltlonto
CEFRRE | @t e @rﬁfarab%cneduee |Rangdt onsthevamation in ambient
conversion circuit 46, a voltage anplification
tegppeugiture;7, a detection circuit 48 and an out put
circuit 49 as well as the device A 15 The node
changélvell showsian infpred debentingdevice Esoba fotidhregnbodiment
circuit 400 while conprising a current generating
agiordinigt to4hegnesentirstemitivut i on circuit 43 as well as
the device A. The holding circuit 400 as shown in FIG
12 hdl'bs detvideeDofis ohaputedraghdly &ifpntidghe battpist as a power
circuit 49 for a prescribed tine period T4l. The

satrad €nof sB4¥n $n MG 11)pm sddei eliangbovbiRikdudd UOD, "8 current
of 20 S48) when conponents-anplified voltage V47 by

cHdifzedivE £ dirku#t 4 DEAAESupB@Ediont GrduiP U8 SAddBeion to comprising
detection threshold voltage V481 or V482 of the

%Sf@&élé&@l&'él@ﬂiehtdfalfpr afl q$\¢r cbﬁvé'sicﬁ'f eiebGie l@velh voltage
( of fset" by bias volfage) Vb than the detection

aﬁl@'lﬁﬁaﬁ'oﬁ MpddiRaer, é"@.@?éc%ﬁt &Ecﬁﬁ" Ql@ﬁﬁ&% btdphf cALAft 49 as
referred to as a "holdi ng peri od

well as the device A.

The mode changeover circuit 40D further comprises a holding circuit
400 while comprising a current generating circuit 42 and a distribution
circuit 43 as well as the device A. .The holding circuit 400 as shown in FIG.
12 holds state of output signal S49 of the output circuit 49 for a prescribed
time period T41. The state of S49 is held from a point in time (fall time of
S48) when components-amplified voltage V47 by the circuit 47 becomes
equal to a prescribed detection threshold voltage V481 or V482 of the
detection circuit 48 or closer to a reference level (“offset” by bias voltage) Vb
than the detection threshold voltage. Hereinafter the period T41 is also
referred to as a "holding period" T41.

The current changeover circuit 41 provides a changeover signal to
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changeover signal to WO 2005/047835 25

weEaNsAPa604/ 017129 one of thg switch el ement SPETIIRAGHN17129
vari abl e current source of the current generating
circuit 42. The circuit 41 al so provi des anot her
changeover signal to another of the switch el enents.
One of these changeover signals is further explained.

or(% Egv) EheiJvhktl efmBstsS ﬁ?%chnva{: hidble 1@11\%13?’ 'sgﬁﬁ:e of i eurrent

or second (H gh) changeover sign as

gdiaaReY 1cﬁit951]§| §hil cfrguﬁtagg 1%(1@5' ISMV?(%%SC %{xﬁ) (%r changeover

source. is, the circurt

sig R0 ﬁ%ﬂozﬂélre? ofbEE, it RIADeBRE, U8y Timteat penals s
£ | t e1V47 is equal to a prescribed transition
utlﬁ? ‘%@av&tage 10 V411 or V412 or closer to

ref erence. | evel han the_t sitiqn threshold
Lol + oS gl 48 b0 it TC Ao braridet Al opdeer second

.0.th reference | evel ~ Vb_than the detection

(Iilﬁ Sesograrﬂaewﬁrt signal peethe changeaverasignal $i4idstq gech variable
second changeover sr nal. This signal is issued while

cUrent, 6p¥Ecge ARt is, therdrmnt lotasupe theffirssndmugeower signal
Vb than the transition threshold voltage. 15 The

fremcan ¢nghpeigs dndimei efidie heldahg penioddT' 4L i ‘Fhist signal is issued
hol di ng period T41l. Therefore the each variable

while rtbet vadtagec ¥ 43 tis psyuail dovaprediribetltramsition thredtnld voltage
current (hereinafter referred to as a "power-saving

V41t oei{4)2 os riddeertot iederemce deeel Vhrithemt tlef t#hssition threshold
different currents and keeps the power-saving current :

volftigee tTie foltsge VAADGROVAI2 36 goiato bs cldasuad thOvefdi@nd® level
ot her hand, the each variable current source steps the

Vi athiagibklee Aétedtidn thréghold hivltateed THY cARLIAAY KRBPSsues the
the rated current while the second.changeover signal

setond Shd@@eovdiesidaa VahiaBlo®at YL riele d YHiIRE tRE %1&%% PF47 is

the variable current up or down according to

fudfilrBont RREGRAMEHeS 180! Vi n@fans Povyd Hkitibh q‘,hlg!gﬂold voltage.
different fromthe signal
The second changeover signal is also held during the holding period T41.
Therefore the each variable current source steps the variable current
down ‘to a current (hereinafter referred to as a "power-saving current")
smaller than a rated current of the different currents and keeps the
power-saving current while the first changeover signal is issued. On the
other hand, the each variable current source steps the variable current up to
the rated current and keeps the rated current while the second changeover
signal is issued. The each variable current source also steps the variable
current up or down according to the another changeover signal (not shown in

FIG. 12) different from the signal S411.

The suppression circuit 44 starts suppression of output of any circuit
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out put of any circuit WO 2005/ 047835 26

wWeOnsAPB604/ 017129 or circuigg included in t heCHIRpOG/017129
circuits (circuits 46-49) in order to suppress the
out put signal. The suppression is started froma start
point intime on or before which the each variable
current source steps down the variable current. The

010tk Aiks ﬁi%lﬂ%% &h EhYEledal BNRRISREEitE A6t At inar?;fljl%gtrtp Whppress

signal 5 [ represents non-detection of a
0 IS d 0 t et 4 €. L+ ..
PR AL Ui P sta el b £ drarbifbint in time on

ressio fter, a prascribed tine period .
ot NERE TR, 5 PP S E Lot pBCr 6 B° daapm gipe variable
T42 whi i ncl ude point. i.n tinme on whigh the .
exipntin| £, oHERtt oF £Be ERiRiedS sURRToSEOLI Srhtedn pitmubsienal
[ 11, the circuit 44 is constructed with a resistor
WQE% repregaRisRen dstectin of Bphyman, ‘éQFfBE 1842?2}165 fxgm; dhe output
.(e.g., semcaonductor swtch element) 443 and a swtch
ClE‘é}Hg Ash | 1ihy areutidd agsshowmin Fd6. d2oHsa nglepges the suppression
connected in series betm$en an output end of the _
affier toa geesorpieds tieag insriode (henginaftar apterred itnpas sefisigiressing
the detection circuit48. The constant voltage 15
peyipd) I'49 which inpdedesppioiet imtioon shambichdheapaiddb weerent is
the resistor 441 and the input end of the detection
steppediidow48 t hrough the switch 443. This switch 443 is
connected between from an out put end of the constant
vol t dgean exppiple of FEGL 11144k ¢iocuie gidsib @ondd-bcrddwithea resistor
i nput end of the detection circuit48. The switch 443
441,58 @psbsnivolth@s esupplpatibnay 4420 thatdH (€.l t séddohductor
resistor 20 441 and the circuit 48 in response to OFF

switclolsih ee) 443060EE s Iy conthElling Wit it £t rPhb kB8 stor 441 is
circuit 444 as shown in FIG 12 provides the ON signal

cotthecBd Al seddd Hebwbi® S ditBuf4hd T@MH S oltage amplification
above-nentioned start point. The circuit 444~al so

- cifh@Y ugesnd B8 it shanlinadetdRicH Srakic P4 4?_‘2%8 c{yﬁ&gnt voltage

swtch 443 after the suppressing period

sﬂi%lg%irctlﬂ@éﬁb rsﬁﬁﬂieé et hht voltage between the resistor 441 and
the input end of the detection circuit 48 through the switch 443. This
switch 443 is connected between from an output end of the constant voltage
supply circuit 442 to resistor 441 and the input end of the detection circuit48.
The switch 443 also opens or closes a pathway from the circuit 442 to resistor
441 and the circuit 48 in response to OFF or ON signal respectively. The
switch controlling circuit 444 as shown in FIG. 12 provides the ON signal as
signal S444 to the switch 443 from the above-mentioned start point. The
circuit 444 also provides the OFF signal as the signal S444 to the switch 443
after the suppressing period T42. In a words, the circuit 444 starts

suppression of an output of the voltage amplification circuit 47 from the start
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25 suppression of an output of the voltage
anplification circuit 47 fromthe start WO 2005/ 047835
WQ2008017839P2004/ 017129 point g5 time on whi ch RCBIRAGHN17129
vari abl e current source steps down the variable
current. And the circuit 444 rel eases the suppression
after the suppressing period T42 fromthe start
poi nt. The operation of the infrared detecting device
péink Sin" 6ith & 6RH %}Hi_@ﬁi:thgfseé QRETRlé ArPBRe so@%@nsﬁe&nst(gﬁvn the
ges to wthin

conmponents- anplified voltage V47 conver

oL e oSS 0005, MR L TR e

. i i T41. V47

S L A AR
e e G B A RSl 1 4 Seplained.

current changeover .¢circuit 41 while the ON_ sigpal
IrSARaration BEHRdor e Ehe ComPPBARGMIPIIRaIRp e AT converges
444, 'As a result, the drive current is stepped down )
to wiklig f@@v@%ﬂfﬁ% thipshold sangeY#8la¥ ¢8R ooulmy signal S49 which
power -saving current while the output of the voltage
remgmrftm%dpgmtm eluf thumamhpdyuispheldstort the hdelding period T41.
constant voltage of the circuit 442 for the
Wahempthesgolbagel ¥ 4 dhievdonaergesf toewithim she evinddwTdreshdld range
OFF signal S444 is issued fromthe switch controlling
Véil-o412, 4he. fiftveckefngeoyet sizrslpisr ssaedn atfthehendyiginit of the
of the circuit 47 is released. In this stand-by node,
holdeng tpeeiodoTUadgiroid Thbeweras: tkssgasveiditeuit MANWHIR the ON
wi ndow t hreshol d range V411-V412, the second
sighah@ddyeis iss@nhlron? @he swiscleonfrotiing RErcaity 480t As a result,
changeover circuit 41. Therefore, the drive current is

thet @ipe CutpertiVid fRPHad QIbveM k6 SRE e K@Rlink Quirféht’ 88 %ept to
current. Wien the voltage V47 then becones | ess or

et it oy S0 L MPiaion
AT RpRNed &t HRSURRAR ORISR MR Wirdlit 448 forthe suppressing
period T42. After this period T42, the OFF signal S444 is issued from the
switch controlling circuit 444. Therefore, the suppression of‘the output of
the circuit 47 is released.

In this stand-by mode, when the voltage V47 becomes less or more

than the window threshold range V411-V412, the second changeover signal

is issued from the current changeover circuit 41. Therefore, the drive

~ current is stepped up to the rated current and kept to the rated current.

When the voltage V47 then becomes less or more than the window threshold
range V481-V482, output signal S49 which represents a detection of a
human body is issued from the output circuit 49.

Therefore, by setting the suppressing period T42 to a longer time
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25 Therefore, by setting the suppressing period T42 to

a longer tine WO 2005/047835 28 PCT/JP2004/017129
w@ersoasée. g., about 1-2 secoggls) than that i nP@INIRA004/017129

t he performance or behavior of the circuit 47 becones

unstable it becones possible to prevent false

operation due to variation when the drive current is

st epped down. FIG 13 shows a part of an infrared

p&BEEALI NI aBeYt CR 2EsQondls) it%g At qﬁogh@tthgcﬁgﬂghﬂgnce or

to the present 1 nvention. evi ce

. ' esS] i [ U 4 and .
bRHEE bF the Kot A7 HRRREE LRI & bhocttpSibpsible fo prevent
nstructed,with a.swtc .. Sem conduct or swi.tch

e R TR v BB liob opbed S grivErGirERRCin wopasd 06 gn.
conp ,th the device,D. 10, The, switch 543 |s
connglgc‘)t%f‘:‘j'd\flll:1 nsr}k%lsalai BATt,of ﬁnallf%%%gﬁt‘?‘%’s‘}%éﬁ?”@7@ of a fifth
Tgi .resjistor 571 is connected befween a positive

e B@’tm%%fr’?‘ﬁ%éqh%@ PIggepbinveational  of an
operational anplifier 570 in a voltage anplification
ci r cullre gfeviqn i sig chprapterized obppensurnressiovesivcuyt 54 and
barallel pathway in response to OFF or ON signal
diffezpric onlyein thatz hermmpwiessibn coreuitob 4 iin gomstructierl with a switch
provides the ON signal to a control termnal of the
(esni sexhicoaductdrrsomitetn eleahavis Sadnindpewisttacontpollitt circuit 544
(ref. On time of S444 in FIG 12). The circuit 544
ast@nppralwildsthchdeiB&Dsi gnal to the control termnal
of the switch 543 after the above-nentioned ‘

supprBss switchp®t3 ddcordfectatl ihparal®dliwihE faibadk Rekisedr 571.
the voltage amplification circuit 57 is suppressed at

. TBis reddstor VBTT ag@&oahetied Bétveddd a5ﬁoﬁﬁ%nﬁ1ﬂdiﬁterminal and an

. suppressing period. Therefore, by setting the
OSHpRIBresSingl BEanOHAntWRhl aSplifisr 5TOPRI 8 SR ePShbPRicati
'%2 it becones pgggi blle t_oa%?%vént fal se opefrh%tei onlpgluecatlon
cituit VBY.1 AThOWRED H43e atlol ¥Feitd ok E8bsdsS it BRPATIIP hway in
response to OFF or ON signal respectively.

The switch controlling circuit 544 provides the ON signal to a control

~ terminal of the switch 543 from the above-mentioned start point (ref. On

tiﬁle of S444 in FIG. 12). The circuit 544 also provides the OFF signal to
the control terminal of the switch 543 after the above'mentibned suppressing
period.

In this device E, an output of the voltage ampiiﬁcation circuit 57 is
suppressed at 1x input voltage of the circuit 57 during the suppressing
peﬁod. Therefore, by setting the suppressing period as well as the
suppressing period T42 it becomes possible to prevent false operation due to
variation when the drive current is stepped down.

FIG. 14 shows a part of an infrared detecting device F of a sixth
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25 FIG 14 shows a part of an infrared detecting
device F of a sixth WO 2005/047835 29
weERQDsSAPRED4/ 017129 enbodi menig accordi ng to t hBCPIReenil7129
i nvention. The device F is characterized by a
suppression circuit 64 which is constructed with a
resistor 641, a switch (e.g., sem conductor switch
el enent) 643, a constant voltage supply circuit 642
ABGdAn S 460 ARty d pRGent Mveiidn, 644. As conpared
ewith t he devirce , eﬂ)ci?cuit 64 has different
Ci rcu n i ' . .
Uphe %ﬁzg%gﬁnﬁ E}f%%%%dféggﬁn tsgiﬁi)%ﬁél&{) %Hc?l%t 64 which is

function. resli st or uence
cHeRed’ 901 A" ebudh! R9F: p YR 00 O Sl BHbbeol et
o b3, R T i P2 494 8 % e oomtrotting
SRS ALL" B ot 8 TR S Lol B1308 S0P R0Y chferent

in response to OFF or. ON signal respectively. The
cigeiys paransespenigand ditfexent smatgh caupoliymstioas a

constant voltage between the switch 643 and the

det ecThemesistarcéd pegvanisgudivenhe tp el entnutesignal ofa voltage.
The switch controlling circuit 644 as shown in FIG 15

" appdificdiontdiecuiF67 shpratheaswitchitidaiurss4f.t o a control

termnal of the switch 643 fromthe above-nentioned
st ar t Theiswmtitadf 643 sisppmesstatybeeavéad aficRutpiiteemd of wht voltage
644 also provides the ON signal as the signal S644 to

atopdificationotiréwit e halnd bint hputsend oIf HaBtadtier dikwit 68. The
suppressing period T62. 20 In this device F, the

swith\8aB dls@opéheorclobeda patival ifeahit@s cicigi6T to Bife Ei®cuit 68
the detection circuit 68 is opened during the '

IS HPOASS kO OFE b ON Efhal rébgstivale, by setting the
suppressing period T62 as well as the suppressing

peri ofihd 48nifarloriiRe PEFHyifedi® cADEMAIPlids®h $8nstant voltage
operation due to varitation when the drive current is
b&lvERREGh AW RCch 643 and the detection circuit 68 through the resistor 641.
The switch controlling circuit 644 as shown in FIG. 15 provides the
OFF signal as a signal S644 to a control terminal of the switch 643 from the
above-mentioned start point of a suppressing period T62. The circuit 644
also provides the ON signal\as the signal 5644 to the control terminal of the
switch 643 after the suppressing period T62.
In this device F, the pathway from the voltage amplification circuit
67 to the detection circuit 68 is opened during the suppressing period T62.
Therefore, by setting the suppressing period T62 as well as the suppressing
period T42 it becomes possible to prevent fal;se operation due to variation

when the drive current is stepped down.

FIG. 16 shows a part of an infrared detecting device G of a seventh
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25 FIG 16 shows a part of an infrared detecting
device G of a seventh WO 2005/047835 30
wEANsAPBE04/ 017129 enbodi nengg accordi ng to t heCpIrReenil7129
invention. The device Gis characterized by a
suppression circuit 74 and different only in that the
suppression circuit 74 is constructed with a constant
vol tage supply circuit 742, a switch (e.g.,
SORHEAPALGE R ASY LS RIBHEMYerffth.and a swi tch
econtro ?ng&gﬁr:ﬁéguﬁlt 762% gsﬂgon'pealll_red with the device
D. T”?h§ OHé‘fi?é“GV?A t&&%aééé@fyte& Bgr Ukt Rl CGS: ¥4 and
constant voltage to an Input end of a detection
Lrcuit 78 through.the switch 743. T witch 743 i .
ARk o R o PR SR bor € A e Phelrdpd ith
circu

it'. 742 and .a volt lification circuit, 77 to .
oGranh oLt Sy RS T4 R e s SePitndhor Switch
en at h herei nafter. referred o as a "first,
9]%2&1%%&37"?3 @é\méeéwﬁﬁﬁ' mgfl %P%g%Qmpwar%ithh the

742 and the detection circuit 78 in response to
dQYﬂﬁﬁllbssi on or unsuppression signal respectively. The
swtch 743 al so oi)ens or closes a pathway (hereinafter
15 r eThe cedstaat yoltage supphociperit idy suppdieaseepnshent voltage to
vol tage anplification circuit 77 and the detection
aviinput end ®f ardatesipomsivcuid ththrougprtbesivanclof48he
unsuppressi on signal respectively. The switch
cont r' Bhei switchr ¢4 tis 7dohipreted deswiehn fopprihes camstant voltage
signal to a control termnal of the switch 743 from
stipplyabioveit "B iaoided wdltage paiplificatith theutti 7T wot thetdletection
provi des the unsuppression signal to the control

ciretiti Tsl The stiehsT43 eloséd 3r abkas af PetlaPey ¢hommha e deforred
suppressing period. In this device G the first and

td B aSERRD Pabak AYDYise tde8nHhe SR sttt vapggéegu%g&i Aedih§42 and

suppressing period. Therefore, by setting t _
tﬁfﬁ g@f&%ﬁ)‘nn&r&ﬁﬁ 'Wi@%?égﬁdse 3% duppresiibh rShRyRfetSEn signal

it becones possi
respectively. The switch 743 also opens or closes a pathway (hereinafter

referred to as a "second pathway") between the voltage amplification circuit
77 and the detection circuit 78 in response to the suppression or the
unsuppression signal respectively.

The switch controlling circuit 744 provides the suppression signal to-
a control terminal of the switch 743 from the above-mentioned start point.
The circuit 744 provides the unsuppression signal to the control terminal of
the switch 743 after the above-mentioned suppressing period.

In this device G, the first and the second pathways are closed and
opened during the suppressing period.  Therefore, by setting the
suppressing period as well as the suppressing period T42 it becomes possible

to prevent false operation due to variation when the drive current is stepped
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25 to prevent false operation due to variation when
the drive current is stepped WO 2005/ 047835 31

wWeans50P3604/ 017129 down. Fl Ggg 17 shows a par t POF/JRR004/017129

infrared detecting device H of a eighth enbodi nent

according to the present invention. The device His

characterized by a suppression circuit 84 and 5

different only in that the suppression circuit 84 is
dg?g,ﬂgtruct ed wwth a switch (e.g., semconductor swtch

el ement) 843 and a switch controlling circuit 844 as

conpa i e e . i LS: .

F?(g. Wt oGRe, n\% u(%%p%}% %ﬁgr%ydtg‘ﬁ%g?hg filbglﬁze H of a eighth |

connect eéd bet ween

chrquit 88 and. an input end, of an.qutput circuit 89.
el RodR i o MR GRRR SR s 2 ot huay

ci r carBe s9TiFe B ofDa B aedoPYCR SPBRERSICE Circuit 84 and
respectiyvely, The switch controlling.circuit 844 .
dyffeontieuly He gty wrefswsnaﬂr%h@ﬁdﬁ cpRytatad with aewitch
switch 843 fromthe above-rsenti oned start point. The
(g somicaulycipsyviieh wlenagnt)iddonnd iagvattch sontrellsem cenit 844
termnal of the 15 switch 843 after the

agsowpanehibntlae depiseddsi ng period. In this device H,

the pathway is opened during the suppressing period.

Ther eThe eswibsh 8¢8tisnepnrtestarlbptwesn mg petriwdend ofed ldetection
as the suppressing period T42 it becones possible to
circeited ahdl s inpat @nidoof dueodtputvardut i89n IHenswiteh 843 also
drive current is stepped dowmn. 20 In an alternate

opi0di kbizbs a patlsmay detwoaih rthkl ddtgetton eltictiitB88 aasl the output
shown in FIG 18 generates a signal S8. This signal S8

cReGRBsin WMpousd RUOFIUPPORS sigig] pespdiviB? and becones
Hi gh during the other tine period. The circuit 844

then yraeswites @ntidlidl SB4ditbB44 oAl dhof OFlFe signal to a

signal S8 and a changeover signal® S811 equi val ent % o
céit@oBtdrininhl tdteted Gwitkh: 8488rom the above-mentioned start point.
The circuit 844 also provides the ON signal to the control terminal of the
switch 843 after the above-mentioned suppressing period.

In this device H, the pathway is opened during the suppressing
period. Therefore, by setting the suppressing period as well as the
suppressing period T42 it becomes possible to prevent false operation due to
variation when the drive current is stepped down.

In an alternate embodiment, the switch controlling circuit 844 as
shown in FIG. 18 generates a signal S8. This signal S8 becomes Low during
suppressing period T82 and becomes High during the other time period.
The circuit 844 then generates a signal S843 by logicaland of the signal S8
and a changeover signal S811 equivalent to the S411 in the FIG. 12. The

circuit 844 then provides the signal S843 to the control terminal of switch
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25 circuit 844 then provides the signal S843 to the

control termnal of switch WO 2005/047835 32
wWeaNsAPB604/ 017129 843. Fl Gggl9 shows a part BET/ErR004/017129

infrared detecting device J of a ninth enbodi nment

according to the present invention. The device J is

characterized by a common vari able current source 5

922 of a current generating circuit 92 and a current

dangeover circuit 91 and different in that the

current changeover circuit 91 has different switch

cont rPth ﬂ@cgﬂo%s as &&”Bfﬂggd]é,\ﬂ‘&ﬂgdt &&egﬁ%'lgccfe\%e T]th a ninth

curren generatlng i rcul rises
above- ment i on non varjable,current source 922 in
elgg’aﬁmﬂp iR P IRE SRRt Bl ™ 15°626 and a
fixe ent our e 9(§ae ‘&3) NMOS t r ansi st @ 921a
and 9 % eYHE r3eheriZal DY fr GOMRO8 o A ablgeirrent source
tructed W|th NMOS .transistors ML-Wh apd switch K .
é’%@n?%”@@t @ene§%‘ﬂ¥1§ SRR g2 @er@ﬁghgggylgeover circuit 91
SV\2 SWr. The source 922 al so provides variable current
ang datfereytam th arhﬁheo@m@pnb ghangawegimedit §1ihay diffgent switch
a distribution '"circuit 93 and 15 constructed with
cnnd funghionstsrompszd 98hdhesdeped Das FI G 7. The
current changeover circuit 91 provides a signals S943
as t hEhe aboventmernematiag fdirestit £H2dcompoisds dhangkowementioned
signal to each control termnal of the switch
caharmnt ariVB-cientidvairse §2ALa adddiion be hudésrescgoati®nt source
S2-Sn (e.g., S2-$4) provided to the termnals of the
93WMaineiha dixedediize S\ Booie 421 grith N0 eraMgtors 921a and 921b.
respectively. Expandi ng upon the above, the circuit 91

Ths soion Nvdridble2Quirssite soutdee IRCandecsiaprgRON evith NMOS
signals (sequential ON signals) S943 so that the

tNsi A EVAVMLERA %e«tifcqleelaﬁ%ﬂtm ga%@ﬁna@{d@%ﬁsﬁ%h%mément)
to the biggest rated current 'e stepping up from

SWREVER! Qe 8frRf 989 ealgbfﬁms GHFABM Surrent to a current

mirror circuit 932 which is included in a distribution circuit 93 and
constructed with PMOS transistors 932a-932d as well as FIG.7.

The current changeovér ciréuit 91 provides‘ a signals S943 as the
above-mentioned first and second changeover signal to each control terminal
of the switch elements SW2-SWn. The signals 5943 includes signals S2-Sn
(e.g., S2-S4) provided to the terminals of the switch elements SW2-SWn (e.g.,
SW2-SW4) respectively.

Expanding upon the above, the circuit 91 as shown in FIG. 20 issues
the second changeover signals (sequential ON signals) S943 so that the
variable current source 922 increases variable current to the biggest rated
current while stepping up from smallest current of the different currents

according to the second changeover signals. The circuit 91 also issues the



25 according to the second changeover signals. The
circuit 91 also issues the WO 2005/047835 33
weansAPB604/ 017129 first chaggeover signals PCT/AJP2004/017129
(sequential OFF signals) S943 so that the variable
current source 922 decreases variable current to the
smal l est current while stepping down fromthe rated
current of the different currents according to the

fitdtr @lafRa06F @i’g‘%fal? is(%lﬁieitiaﬁ (gf‘]gtréi'%ﬁal‘g?g%g %Jytﬁ?ﬂethe variable

vari abl™e current Crease ecrease

cot8HE ?Bﬁﬂevﬁ%% ﬁeé&%ﬁgés QWAbiéj Lﬁﬁ{e% §oiBe mgﬁ )curr?lilt while

operati on educe. variation. ererore,

BBERIT ReRaRaH Bud BpPCo iRk bt PR Syl Sliromtmagegrating to

I ngreased or decreased. Although the present invention
they %e‘g}?n(?@g‘éﬂ ’E}gﬂagﬂ'th reference to 10 certain

preferred. egbodi nents, nu ous nodifications and
5 vari :{I’r gﬁ‘s’* agwcegﬁ ‘iﬁPﬁd‘éaﬁgg paErenkilp | lBgraased e geqreased by
wi t hout departing fromthe true spirit and scope
sesrueppial step @ﬁtqrdgewmgdls%ﬁmpeqr dewnhepgratise which can reduce.
appreci ated that the suppression circuit may start
vaxippeassi Chewsorm #Huthpeomes postibleuite pmefeually ipvevewt fals
signal circuits 15 froma start point in tinme on or
opefation due thvatigtioachhem thedriyecurrentt issooreased e glecreased.
"up" the variable current. In this case, the output of
t he cAhboughithe meppreasedt®n himbean dostrphdd siitinadference to
whi ch represents "non-detection” of a human body is .
- 10  cdérsairegrdfeyedt drabodimeitse mugikirons Wb 2FRatdAE8301 34riations can
PCT/ JP2004/ 017129 CLAIMS 1. An infrared detecting
bdanade bycihinge ikingd ia iy’ fel withbue dpaiEil MbinCthe true spirit
generates a current signal based on incomng infrared

ahd@t@ld &fEhiS idvedthiconversion circuit which converts
said current signal into a

For example, it should be appreciated that the suppression circuit

may start suppression of an output of a circuit included in the signal circuits
15 from a start point in time on or before which the each Variable' current source
steps “up” the variable current. In this case, the output of the circuit is
suppressed so that an output signal which represents “non-detection” of a

human body is issued from the output circuit.
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vol tage signal; a voltage anplification circuit which
selectively anplifies conponents wth prescribed

WO e@quensss es of said voltage g4 signal to i SSUEPET/JP2004/017129
conmponents-anplified voltage; 10 a detection circuit
whi ch provides a conpari son between the conponents-
anplified voltage and a prescribed detection.
threshold voltage to issue a detection signal of the
infrared radiation; an outgﬁhnggrcuit whi ch i ssues an
out put signal based on to e detection signal; and

curroht A5 BRERES PURRHALALA coMRbRTRB P 307 The®

I N conversion circuit, the voltage, anplification

ci r ouf BYTOHEC elenot Yl FoRatea BHEBL L bpsed on
. Wherein said drive power supply circuit is conprised
1”(99“—“3%%&%‘%@1' & ing circuit which includes a

reference_current 20 source, a fixed cutrent source_ .

and 22WdfV £BNEersIon @mcusfowﬁe@,l CQRYRFTE sPad eHEkentceighahdnto a

source being configured to generate a.reference
valtagesignabai d fixed current source being confi gured

to provide a fixed current based on said reference

curr emt ,vadtige vamplifieatoon r eincuitoumchichei srlectdvelyguawplifies
to provide a variable current varying with said
campeneamsewdtlr peedcritadd fizguandiest ofi baidi voltage cugmnal to issue a

configured to distribute the drive current to a WO
cRDPSMOLEaIhp R #THILABR004/ 017129 part of said signal

circuits based on the current fromsaid fixed current

sour cg, degctiofli ircubtitwhithcigiosidesbel n@neeafis@urbetwieen the
distribute the drive current to the remaining part of

cApOnSni@nahphFied Wdltaderssd PPrédeibed déttioh tbiesaild voltage
vari able current source. 5
to issue a detection signal of the infrared radiation;
| an output circuit which issues an output signal based on to the
detection signal; and

a drive power supply circuit which supplies a drive current to each of
signal circuits comprised of the I/V conversion circuit, the voltage
amplification circuit, the detection circuit and the output circuit;

wherein said drive power sp.ppiy circuit is comprised of:

a current generating circuit which includes a reference current
source, a fixed current source and a variable current source, said reference
curr.ent source being configured to generate a reference current, said fixed
current source being configured to provide a fixed current based on said’
reference current, said variable current source being configured to provide a

variable current varying with said reference current; and

a distribution circuit configured to distribute the drive current to a
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2. The infrared detecting device of claim1, wherein
said drive power supply circuit conprises a plural of

w0 b@swerssabl e current sour ce,q each of said varCHDNE04/017129
current sources being indivi gual 'y connected to each
circuit of said remaining part of the signal
circuits. 10 3. The infrared detecting device of claim
1, wherein: said drive power supply circuit conprises

rein: said driv ol comprises
oy S BT i L ST bR gl R QGG B Bi et fhrens
schietr SR QIS IR SRS evs opgiared (o RUHREE Tk drive
CxRFeRa, tharTeri FaR Tt A G160 FENDIR BAFEL O b, current

the variable current up or down to any of prescribed

from spiffvarighle curreaktsoubesed on variation of power
voltage. 5. The infrared detecting device of claim1,
wherein said variable current source steps the
vari able current up or down to any of prescribed
di f f e2.enTheuinfemted Heteetingn dewiceaof okiim lamwhergin said drive
tenperature. 25 WD 2005/047835 36 PCT/JP2004/ 017129

pGwerl bapplyf ciacwdd camipetes rrgpiaal of thé varmible turnsimérseunce, each
the voltage anplification circuit conprises a

oftliditl ersaiiblal cust@gesande @beinguinalividsiadlyeconneeted to each circuit
distribution circuit distributes the drive current to

oft $8d ronttiihigr patti cfiths lsd@ealMirduligs. out put st age based on

the current fromsaid variable current source, or
distributes same or different current as the drive
current to the differential stage and the out put

st ageg bapgd i RfFatEtE det¥ctiRBl ddiQMBAan 1, wherein:
| said drive power supply circuit comprises a terminal for receiving a
changeover signal; and
said variable‘ current source steps the V‘ariable current up or down to
any of prescribed different currents in accordance with the changeover signal

received at said terminal.

4. 'The infrared detecting device of claim 1, wherein said variable
current source steps the variable current up or down to any of prescribed

different currents based on variation of power voltage.

5. The infrared detecting device of claim 1, wherein said variable
current source steps the variable current up or down to any of prescribed

different currents based on variation in ambient temperature.
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vari abl e current source. 10 7. The infrared detecting
device of claiml, further conprising a suppression

W@ 200810471835 wher ei n: said driveggoower supply ci rBCI/gP2004/017129
conprises a current changeover circuit, said current
changeover circuit being configured to provide a first
changeover signal to said variable current source when
said 15 conponents-anplified voltage is closer to a

ref ergnoent g daBR kAN OiaitioaiRkdintol tage,

said transition threshol d voltage being set to

be. cl {?1%6501% ee%lﬁéﬁlgcégpﬁgg&%& 4 lis&“:i‘ﬂiﬁé’l’é%tial stage and an

det ection e, sal d current angeo
" circuit _heing configured to provide a second
O%ﬂ%ﬁég%%%r signal to said variable current source

when said,c onents-anplified voltage is . 20 further

from ﬁ}?e @@?ﬁgeﬁ% ICéVg\lpt t ﬁ’ﬁ‘ﬁrlpﬂgesc r 4ifsi ‘ilflgﬁ £HFEY, g the

vol tage; said variable current source configyred to .
afhspRtin sbie ot PR AL SbtaPd G e CHTRER Liogm s variablo

than a rated current of prescrihed different _currents
current serresaioy dstrthuten sageooe diligrgph curtest fs e drve current

current source being configured to step the variable i
tacthe differgptiad stage mff the eutpwingtagadagedan the agrent from said

second changeover signal; and WO 2005/ 047835 37
vRgabEPA0G4NnDIqUZe. sai d suppression circuit configured

to start suppression of output of any circuit or

circuits included in said signal circuits in order to

suppress said output signal froma start point in

time on Thebeffenedwidtebtingi devies iofiltl®im dyriuethersesinpeising a

steps up or down the variable current, said

sEpPRsen @icdit,civherdih: bei ng configured to release the
suppression after a prescribed tinme period. 8. The

i nfraggd detvechoierdewisle eifrcaitabdmprisvbes edurr&@ Ehangeover

suppression circuit conprises: . ‘
circuit, said current changeover circuit being configured to provide a first
changeover signal to said variable current source when said
components-amplified voltage is closer to a reference level than a transition
threshold voltage, said transition threshold voltage being set to be closer to .
the reference level than said detection threshold voltage, said current
changeover circuit being configured to provide a second changeover signal to
said variable current source when said components-amplified voltage is
further from the reference level than the transition threshold voltage;

said variable current source éonﬁgured to step the variable current

down to a current smaller than a rated current of prescribed different
currents based on said first changeover signal, said variable current source

being configured to step the variable current up to the rated current based on

said second changeover signal; and
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10 a resistor which is connected in series between

said voltage anplification circuit and said detection
W@Rpeos#1835 a constant vol tage gmupply circuit foPCT/JP2004/017129

supplying a constant voltage between said resistor

and said detection circuit; a switch that is connected

bet ween from said constant voltage supply 15 circuit

to said resistor and said detection circuit, said

SW t cBaidedwitpressibhBif@t chbRfioRRd & s@r@%ﬁpﬁré@;ﬁéﬂ\@f output of
fromsaid constant voltage supply circuit to said

ah§ it o@r};‘h AatIiflahgsd | '1ﬁ saGdl rs&?é’ﬁél Sifcdifs Px?rb%ﬂﬁ ?o %press

of ON signal respectively; and a switch contro

s&idr&lkﬁgtut% fﬁ%l%‘(Sﬁda Elgir@:pgi’ﬁtdﬁ {ike AbShord V\hﬁ(}h %gld variable

sald swtc rom sal art p0|f nt, said swt )
t
oBEBLLDR SEEP S0 FOE A A TEr ) Lifrssion

Ty “%%%;cgoilﬁ%w::z 054 6 B A ot

o&er ational anplifier 25 and a feedback resistor,

G operational anplifier having a positive i nput WO
2005/ 047835 38 PCT/JP2004/017129 termnal, a negative
input termnal and an output termnal, said feedback
resi stor being connected between said output term nal

and ofle offheailgfiapdt detedtingadevicandl sdpems jppreseietn said

circuit conprises a switch and a switch controlling 5
supprassion ¢agwit soppeiseBei ng connected in parallel wth

sai d feedback resistor, said switch being configured

t o openresisigirogehichs 1$)ac(ain®te¢)anhvwlasn be¢wpenseaid ovoltage

OFF or ON signal respectively, said switch controlling
aviplfidatiome¢ingnit andfdagdidetectmnpriciitte t he ON signal to

said switch fromsaid start point, said swtch

cont r al donstpist volthge Beipply edrelitgfiedupplydn@\d denitaat voltage

OFF signal to said 10 switch after said tine period.
between said resistor and said detection circuit;

a switch that is connected between from said constant voltage supply
circuit to said resistor and said detection circuit, said switch being configured
to open or close a pathway from said constant voltage supply circuit to said
resistor and said detection circuit in response to OFF or ON signal
respectively; and

a switch controlling circuit configured to provide the ON signal to

said switch from said start point, said switch controlling circuit being

configured to provide the OFF signal to said switch after said time period.- |

9. The infrared detecting device of claim 7, wherein:
said voltage amplification circuit comprises an operational amplifier

and a feedback resistor, said operational amplifier having a positive input
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10. The infrared detecting device of claim?7, wherein
said suppression circuit conprises: a resistor; 15 a
waMosokrsshat i s connected bet3gen sai d vol t agePCT/JP2004/017129
anplification circuit and said detection circuit,
said switch being configured to open or close a
pat hway from said voltage anplification circuit to
said detection circuit in response to OFF or ON
taingimall, 4 argacivevidlpyt termonst and anobtigae teupiithil caid dbédback
whi ch supplies a constant voltage 20 between said
réuibiio el cohétt8@ LREWeOR sald SulpiutitBf @Gl $8d dne of said 1nput
resistor; and a switch controlling circuit configured
tgﬂhﬂkgygﬁathe OFF signal to said switch from said
start point, said swtch controlling circuit being

conf i &aﬁﬂe%l Qe@éQﬂ'cﬁﬁgﬁpgﬁﬁb%%%Wﬁ 23l %%Wlf hcontrollmg

after sai erio e |n rare etec

g@ﬁt 7] E@S‘Oa\%@b rﬂf‘gng %ghg&ﬂ%dsﬂl S axygﬂe% Q?Qﬁosdfﬁg ?fge('i)’t?acgs resistor,

suppreSS|on clrcu conpri

s%@ﬂsivyli{:h bélgolr%t %)gxgig%%ﬁ &ﬁ.‘%“%@?' i‘f ﬁkﬂ Itpgg}aw% ip ygsponse

td J36T, B SO el ESecaay omd e s : b Rt being
b eponds 08 speltach t%& Bomneid Sy pomt, said
constant _voltage supply circuit and sai d_detection

switchufontralling spedie belneseppiieaned da papvidgridepFEseepal to said

signal respectively, said switch being configured to

supieh. aftar saifl siae eptodhway bet ween sai d vol t age
anplification circuit and said detection 10 circuit in
response to the suppression or the unsuppression ,
signal respectively; and a switch controlling circuit
confi Qr edThe pnfrarett déiectiungpdessieonf claim 7, wherein said

suppression circuit comprises:
a resistor;
a switch that is connected between said voltage amplification circuit

and said detection circuit, said switch being configured to open or close a

~ pathway from said voltage amplification circuit to said detection circuit in

response to OFF or ON signal respecti{rely;

a constant voltage supply circuit which supplies a constant voltage
between said switch and said detection circuit through said resistor; and

a switch controlling circuit configured to provide the OFF signal to
said switch from said start point, said switch controlling circuit being

configured to provide the ON signal to said switch after said time period.

11. The infrared detecting device of claim 7, wherein said
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signal to said swtch fromsaid start point, said

swtch controlling circuit being configured to
WQEe@sdm33 he unsuppressi on siggnhal to said sw teCT/af20er017129

15 said tinme period. 12. The infrared detecting device

of claim7, wherein said suppression circuit

conprises: a switch that is connected between said

detection circuit and said 20 output circuit, said

Slﬁ,grgggioggi&g {CQmhpdesed to open or close a pathway

pet ween saldldetectlon circuit and said output circuit
inr :
swi t ahoasie Ppitabe Spplh pitcER b ERDRRELL Kidhes 3R rfltage to
K signal .to. said swtch fromsaid start point, said

S%ﬂ%dﬁﬁﬁg%%&ﬁﬁéﬁqﬁ ng circuit being 25 configured to

provi de th signal to,said swtch afiter said tinme

Der | GS R 4605 TS oAb D So ST B B D oIkl supply
dinfrared detecting devige of claimy, erein.said . .
citdiit and S YObRE g HERen Gl to;siil ddeBRn circuit, said
changeover signal_so that said varigble current source
svgitehy eantigurerhto sHse YUPPYRER P%ﬁ’k‘?ﬁ%}’ %ieg@%%% Spuft sgnstant

current while st ep(gi ng up fromsnallest current of .
valtagedsurpdy ehcuiiian@ ptisl deteeion Aoy INHESBRRENH@® suppression or

changeover signal, and said first changeover_ signal so
undiprsasidnveighabrespegtiveln seuliswatchdeeingaeadfigured to open or

variable current to the smallest current while _
cleseppiathwdywetwen saohvelhege anpdificatiosrcirafit ahé said detection

different currents according to the first changeover
cistyjbalin response to the suppression or the unsuppression signal
respectively; and

a switch controlling circuit configured to provide the suppression

signal to said switch from said start point, said switch controlling circuit
being configured to provide the unsuppression signal to said switch after

said time period.

12. The infrared detecting device of claim 7, wherein said
suppression circuit comprises:

a switch that is connected between said detection circuit and said
output circuit, said switch being configured to open or close a pathway
between said detection circuit and said output circuit in response to OFF or
ON signal respectively; and

a switch controlling circuit configured to iprovide the OFF signal to
said switch from said start point, said switch controlling circuit being

configured to provide the ON signal to said switch after said time period.
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13. The infrared detecting device of claim 7, wherein said switch
controlling circuit issues:
said second changeover signal so that said variable current source
5 increases the Vériable currer;t to the biggest rated current while stepping up
from smallest current of the different currents according to the second
changeover signal, and
said first changeover signal so that said variable current source
decreases the variable current to the smallest current while stepping down
10 from the rated current of the different currents according to the first

changeover signal.



