; €3eTdP68TZj 1' DESCRI PTI ON * OBJECT DETECTI NG DEVI CE W TH A PYRCELECTRI C
SENSOR TECHNI CAL. FIELD (0001 ] The present invention is directed to an
obj ect detecting device with the use of a pyroelactric inf rﬂmmwmmmmmmm
sensor, and nore particularly a surveillance device for det

presence of a human in a room or space. BACKGROUND ART (0002) Asjsyipical

obj ect detecting device is disclosed InJapanese Uility Mdel Publication
No. 2-9897 and Japanese Patent Publication No. 6-3366. The device utilizes

a pyroel ectric sensor generating a sensing current upon recﬂmnﬂﬂmuﬂmmwm
infrared radiation froma human body, and an IN converter t t he
sensing current into a voltage. Theegerirgonequires a vol tage amqgubdof+ er
which anplifies the voltage fromthe IN converter to an anplified voltage

of a level sufficiently enough to be conpared with a threshold for
di scrimnating the presence of the human body. Wen the anplified voltage

d h ; ' ' [ | which i h
o ocessed 1 ST DR e N B R A R R T RSN "Gevi ce such

as an alarmng device and the |ike. The device is designed such that, once
the device is energized, all the el ectronic conponents including voltage
anplifier a t r are made gully operational as being supplied
with a rat eg‘%,é%'rcggnﬁ%w)om a power source. Accordingly, the device wll
consune the -2 power even in the absence of the infrared radiation of a
level not c@ANhg kheprgeeridnyaionig disected o anjohlachdetasting deviee Withe human
body. Thus, the prior device wastes the power and has to require frequent
r epl acenent $hesisechapyreeleddainirated radiaben sa8sarnengowese padisuiaslyfar t he

devi ce. DI SCLOSURE OF THE | NVENTI ON [ 0003] In view of the above problem

t he present sunveiiancedevias firatatectingitbe pieseace nbaitdnaminiamuooved obj ect
detecting device which is capable of reduci ng power consunption, yet
retaini ng repacbl e obj ect detection. The object detecting device in
accordance with the present invention utilizes a pyroelectric sensor
generating a sensing current in accordance with changes In the anmount of
Infrared radi ation incident on the sensor froman object. An IN converter

i S provi dedBpCKBGROEND ART sensing current into a correspondi ng vol tage
which is then anplified by a voltage anplifier to an anplified voltage. The
devi ce i ncl a oMy ; [ j ﬁ,qggéaq t he
anplified vftgylé)t@g]ge A\%?P%ﬁ;@tgfgdcie%?%@%b?ﬂlcgg?gz:gfﬁfgﬁﬁ{iﬁ?]?gg old sfgﬁ}és to provide
a detecti onpg i i ikl | tection
it eri on vy ERo B o e PR PR RRONG > 3266, Cret s

t hen proceSfPﬁéidfagthfesaa gggg[e%ac%ﬂw ?éﬁ?éra 55&@%@@@?}@55&&' devi ce.

The voltage anp rerr's capable of prov ng a res age out put
AR T T e O R i o
SERUE TR e N e L
which has, 1n addition to the, aboye detectioR, Lhresioldn dnRiifiby M nary

voitage of a leve! sufficiently enough to be compared with a threshold for

discriminating the presence of the human body. When the amplified voltage

exceeds the threshold, a detector provides a detection signal which is then

processed to issue a control output for activating an external device such as

an alarming device and the like. The device is designed such that, once the

device is energized, all the electronic components including voltage amplifier

and the detector are made fully operational as being supplied with a rated

current from a pawer source. Accordingly, the device will consume the



-3~ threshold, and is normally set to give the prelimnary threshold to the
| evel nonitor. The |level nonitor conpares the restricted voltage. out put
fromthe voltage anplifier with the prelimnary threshold and provides a
wake-up signal when the restricted voltage output satisfies a prelimnary
criterion with regard to the prelimnary threshold. In response to the
wake-up signal, the threshold selector-gwitches the prelimnary threshold
to the detection threshold. Also included in the device is a node sel ector
whi ch, in response to the wake-up signal, provides an operation node for
supplying the rated source current froma power source to the voltage

anmpl i fier sumhwerleaentihthd sbhsainceahtieinframdadzsion v arlevel thoy hlisige tiaut put
fromthe voltage anplifier with the detection threshold for detection of

the object, dunectiohhngmdlsi. AhaNé BBSerteSsians BYmaRdtRJyOT TRUPRh¥ipRer the 11 mi ted
source current fromthe power source to the voltagé anplifier. Thus, the

devi ce can i éygwy f: ] r, while the
pyroelectriEﬁggﬁsgﬁgg%ggﬁgég a gggﬂ%ﬁgggﬁfﬁﬁ@ﬁﬁgp??%géﬁeﬁgﬂ?ﬁ% detection
of the obje . b i d .operati on node where the
vol t age anplcb}aﬁgwglg@gsls pﬁéeid ggghésdg%vgﬂsté’g geo@ﬁ@?ﬁ Q%Y'gg' | evel sufficiently
enough to neke reliable detection once the pyraelectric sensor generates a
critical output. Accordingly, it is a primary object of the present

| nvention t i [ ,ec j ng device which is capabl e of

reduci ng pO&ESE@%ﬁ@ﬁ%@?ﬁ%ﬂhgyh%giiﬁﬁﬁ4ng reliable detection. j0004] The
node sel ect i esigned to keep the operation node continuously for a

pr edet er mi ngéodﬁﬁngnf"l‘eg}'rﬁ?me(ﬂﬁq\'ﬁepr?w?% ?%W@ﬁﬁmdf‘v?’l'f@'ﬁ@%%?rbn si gnal and
to switch it back to the standby node thereafter for avoiding unnecessary
power consufghieyad i pevidern igrproved abiectdetoeting devies which-ig capabieofi on, the
node selector is preferred to reset the tine frane to start each tinme the
det ecti on sieguding powerd ¢ansathpbipn ayasrétaininietadiablecobjedtgleddctiont hiThet he ti ne
frame, thereby extending the operation node for successive and reliable

det ecti on obbjectdetertng deyit® Pbaccbndantedetistbleqresentimyertienptiizesdad with a
reset input for receiving a reset signal fromthe external device. Wen the
reset input pyetsutiid sehsor genenatieg acdonsingrcumeat i Sccordariod witthchdrggesper at i on
node forcibly into a rest node of keeping the |imted source current to be

suppl i ed tolrt the armbira@e Irraped tadiaticiigcident dretheoghsbi frenCars abjecng Amme | evel
noni tor upon seeing the first advent of the detection signal, and keeps the

rest node upidonkeger i&iﬁﬂ@vi@&?td&ﬁﬁbn%ég%sjﬁ? cltent iffFA cbABSBondiy's. the
device can be interlocked or closely associated with the external™ dvice so

as to keep t/&fagmo%h@ﬂ%ﬂ%@@%g?&t%ﬂa@b%ﬁw@m ﬁﬁ"%Hp%E@.@oﬁéﬁe‘?r nal

device is reacting to make a nction such as 'turning on an
illumnatio j - : : reby reducing
the power conBneyersiud: B BRRRISvikts IeNS! SRS cBMipkrdaBieC Y T 0!
reliable de N : i r

initializat P@%E'ﬂﬁé"ycgﬁb%g@g?gfﬁeﬁéﬁ{iﬁ%39&@@%@{@9&@%%&2&%@@% Re vol t age
anplifier onl .or a predetermned. initializatian ti eriod .| nmedi ately
upon ener gi askyeffs?ﬂ 8'9"5(1‘@9% ec@p'%l?f‘t‘f’? ipge tsﬂ@SfWﬁd@hEgl%gg cgpn iCQ{eE'PEf erred to
select the rest node for .a predeterm ned_stabiljzation tinme period

i medi at el ngﬁlﬁ% dnthg Se‘FE{éo'? ﬁ\f?ﬁ%@zgﬁ% eteption Sigpaldy Nethd to switch the
rest node into the sLande node thereafter. Thus, the éfltage nplifier

i nherent |y PE§ES$IhE intiha CANTILAYtRETPLRCIVaNNG AR extain@ldevies: diermade ready
for reliable oparation. After the siaolllzation tine period, the conponents
of the deviveltageramplifiesirecapabls ef previgingraeasyioted veltageptaut of aloget ect i on,
while elimnating a possibility of causing erroneous circuit operation

| eadi ng to ampiilusle wienerecelyingduémited angicalsugentirpmitbe powen sovicetaige
anplifier during the stabilization tinme period, [0007] -fhe voltage

anpl i fi er npsovidtingé rated-\eitage oatpot of & Aighremplitagdawheoneealviagdroamtiia f yi ng
section and a rear-stage anplifying section. in this connection, the node
sel ector i spowaf sqltted radgaupte/clrfent lhigher ddhrstharlineited sowrcd ctiwenthe
front-stage and rear-stage anplifying sections in the standby node) and

suppl y the ThedbR&15r0% bEGed With @nthrdsPoldselédtonivhithags, maddifion tegheect i on and
the rated source current to the rear-stage anplifying section in the

oper ati on ngggve WitkBtidriBrésiRINTa frafminapy firégmi@wdritha tdetebomssoci at ed
schene of only changing the I evel of the current being fed to the
rear-stage anplifying section, it is made possible to further reduce the
power consunption as conpared to a case where the entire current to the
anplifier is changed fromthe Iimted level to the rated level. _ [DO008)
Further, the voltage anplifier is preferred to generate the rated voltage

. I S B N



[ 0009] Preferably, the threshold selector includes a first voltage divider
providing the prelimnary threshold foma reference voltage and a second

vol tage divider providing the detection threshold fromthe sane reference
voltage. The first voltage divider is conposed of a series conbination of
first resistors, while the second voltage divider is conposed of a series
conbi nati on of second resistors. The fiyst resistor is selected to have a
hi gher resistance than the second resistor fn order to realize an -S
advant ageous effect of reducing the power' consunption nmade at the first
voltage divider to give the prelimnary threshold with the use of the first

resistors othrbsighidr £5d Btrvmeailly b togyianmal droliminasy Seestid wiHeageeldi vi der to
give the detection threshold accurately with the use of the second

resistors omdriér.” EReSleP8GRonRR COHTHAres theaktrictddolae REsRAHd §R Stors are

preferably selected fromthose that car: be mtegratgd inachip for

circuit m n?@lﬁgeei %@Bisf@? wﬁtfhl tggﬁ)égggihggfi t\l;a?él:‘#.oﬂi S Qr%%ﬂié%ea @Bgé-‘& t the

resistors o e aval e an accurate resistance val ue as

t he i ntendeg ' e | cand . .vol t age .di.vi der. makes. t he use of
the second rebRavBbEREresifidiolll AR oA AR N ERE

detection threshold for .reliable object detection therewth, ile the
first vol tabeegaﬁﬁj\g? preliminagy, r?ﬂ?’éol? es/® 'EWW&PBW meu@esagmzw{'“@ first
resistors of high resistance in providing the prelimnary threshold which
is not critfheashoidselssjos switahesthg Matimeanathweshold to e dederfienas conpared to
the detection threshold. For instance, the first resistor nay be sel ected
from a non fhigthald.y-Aispenclydadigithe device isa saste selectar whish( ingesponse de

sem conductoqr]%3 transi stor, while the second resistor may be selected from
an i mpuri t ytodlbpevakeolRy signpk erovidas an operafion rejdeThesepplyidg she tdtedt her

obj ects and advant ageous features of the present invention will becone nore
appar ent frsourcéeufre foomragpaivercadivpte torthefvoiage amplifierdsuehitbati trent  when
taken in conjunction with the attached draw ngs. BRI EF DESCRI PTI ON OF THE
DRAW NGS FI i@vellmositer deingqeates!tregratat editage ytputdione thid vaifagaranotijfieet det ecti ng
device in accordance with a preferred enbodi nent of the present |nvention;

FIG 2 is awhh tfeidétediiGrothresiold iur datattion of i objeathad ethexwisel t s associ at ed
circuits of the above device; FIG 3 is a circuit diagramof a voltage

anpl i fier ubiohide8t $tANAB\ENRBBYS: SRBIH thg' liehite éo%réGe wgﬂérﬁﬁfdﬁn e t

illustrating the operati‘'on of the above device; Fl I's a waveform chart

L1ustrat | ngoddr RRREGEd M VRitahd Bnithifie, S ThESIRE geliclcaf Hebkdhy fifdl! L i agram

of a threshold selector uti I'n the above Vi Ce; is acircuit

d LS?{ ggbfgo%%n%ﬂggg@ekggﬂ@@%s SO AR 8 yrddigerA8 8BA4GH €d ol reult
generates a less current not critical to the detection of the object presence,
and can be switched to the operation mode where the voitage amplifier gives
the rated voltage output of a level sufficlently enough to make reliable
detection once the pyroeleciric sensor generates a critical output.
Accordingly, it is a primary object of the present invention to provide an object
detecting device which is capable of reducing power consumption, yet
assuring reliable detection.

(0004] The mode selector is designed to keep the operation mode
continuously for a predetermined time frame from the first advent of the
detection signal and to switch it back to the standby mode thereafter for

avoiding unnecessary power consumption after the abject detection. In this

!



FIG 8 is a circuit diagramof a voltage anplifier utilized in connection
with the above nodified current regulator. MODE FOR CARRYI NG O-T THE

| NVENTI ON (0011j Referring nowto FIG 1, there is shown an object
detecting device in-accordance with a preferred enbodi nent of the present
I nvention. The device is utilized for survelliance of a roomor the |ike
space and is adapted to be interlocked gMth an external device such as an
illum nation appliance, an alarmand the like for activating the external
devi ce upon detection of a human body in the room The device utilizes a
pyroel ectic sensor 10 which generates a sensing current in proportion to

changes i bBnddtRHMNo%holid SRERK id HelelolBgkahb Ad filehhQedpiman body.

The sensing current |s fe to an ter re it s chnverted

a1 or S0EURENge Y é&]gﬁl iohaiofd '3v5’%g°e?¥)§a5*§§{‘g§@§b%ﬁﬂsf\~@pZﬁ't on of

VO~ around whi ch the

t he human b I|f 0 .has, an of fset

vol t age out pfj%/f"‘/%%%mve 5‘3 gﬂg\g‘.}h?pr{a(goninoé)#%%gﬁg?stsiiv&aq t he anount
of the sensi urre t fro ~8 pyroel ectric sensor 10. (0012] The
det ect or 40" qq'%éf é?ri%f\fg;’ °E‘i§ﬁftor 50, a threshold sel ector 60 providing
t wo thresholq@ prelimnary threshold THL and a detection

t hreshol d TIG9OB] >T1“ﬂ1r5‘°@‘é)$€‘ﬁ§t°|f% berpioviced vt a seretinpud ferrrereiyindput
generator 70. The voltage output VoUT fromthe anplifier 30 is conpared at
the |evel nBfeselsi@@l femdbeiexarpaldaviceTHWhermhe reseHiopatHs enabilal) theo
generate a wake-up signal when the voltage output satisfies a relation that
VOUT > TH1 mode@eglector-ofidtateaa switchytecopration nhete dorictoly mtgrabstwhen t he

vol tage out put satisfies a relation that VOUT > TH2 or VOUT < -TH2. The
control outmotie®tkeepingthe imitsd sounce daerehdtol (Ssipplied 16 HsPesIRRet 0 t he
detection signal, a control output at an output termnal 41 for activating

t he ext er nahmgifidregd a‘t&haﬂishﬂnehﬁnéﬂbﬁau_ ehé\ﬁeﬁmorﬁtbeup@heeéﬂpah@nal i's
utilized to switch a standby node, whi is a default node of consum ng

l ess DOWEF,firtspa@ibr@laﬁfr\%t&étﬂmfﬂ?ﬁﬁgﬁﬂrarﬁcﬁké@d&'tﬁeQéﬁﬁﬁédé’UnﬂfreEéWm?bi ect. The
standby node is defined to provi limted source current to the IN

converter e o5& oI B0meAREl bl IRus!he dedits! et nfériceReg@pd the
control output generator 70 for activating the same at a m ni nmum

f d ted
o e P A R R o S 1 5,0
th t
det ection % edsrhﬁﬁr‘p*’ P 3iARlsplinted st eRelh BHIcR 1S RaciBTs BieRl ¢ 1
and a i merd deBceipiitngP Bitna rthg on gngbimiEte D aBha R o FEMrihany moue
toth h t | at i 00 I
cont i qur ed PoNF FaTPAREE M&wﬁ%@ﬁ%m}hﬁéﬁé{ﬁé‘w(viﬁ "desi gnat ed by the

controller 51. The source 9 currents Iud S th it soyrce current
of about 0.[890 m?'zs’eot%‘aﬂihedﬁm%&%l %')r iakle %‘a'oé‘oﬁ}ac@ aﬂrrent of
about 0.18 I.~A to 0.6 uA) for exanp and an initialization current

hi gher tharﬁQ‘?@O'F'é‘t%@lfeéﬂ?ﬂrt@ﬁPPP',Ks}ms'ﬁ’éjﬁhqt'ﬁ”IﬂPGGmZQ'ePFﬁ!t%ﬁ’ theratedgul at or
100 includes a constant current supply 101, a plurality of FETs 102 to 107,
and swi t chespurad cersentia $he veitagesrmpidier oblyrfeea predeteryingd nttiaisations a
reference current Itoi froma power source Vdd through FET 102) while a
seri es conttimepetod ohmediedely Gponenergization of thmdevieel aturwr, thedanede | es

conbi nation of the current supply t 01 and FET 102 to flow a mrror current
It 03. Connstéctor @@refesredtd séRét theaoshmede fartaspredetemired stabilization

time period immediately subsequent to the Initialization time period, and to
switch the rest mode into the standby mode thereafter. Thus, the voltage
amplifier inherently requiring much initialization current can be rapidly made
ready for raliable oparation.  After the sianllization time period, the

components of the device can be made stable to be ready for reliable



conbi nati ons each conposed of each one of switches 111 to t13 and each one
of FETs 1U5 to 10T, as illustrated, such that the mrror current |~03 can
vary by selective closing and opening of switches 111 to 113. As the mrror
current Ii o3 varies, the |I.N converter 20, the voltage anplifier 30, the

| evel nonitor 50, and control output generator 70 that are connected to
receive a correspondingly varied voltage-wll be supplied with one of the
limted source current) the rated source current) and the initialization
source current. For instance, as illustrated In the figure, the voltage
anplifier 30 includes two FETs 33 and 34 of which gates are connected to

recei ve the yetbt@ge weuleeiFimitigiOpdsitiltg oftdUsiyg Erddgdils didcuRs in order to

flow currents 133 and Isa as one of the limted source current, tha rated

source curr o 1aBfmq tBid failel i f wer source
vdd. Wer ebgd,sﬁetrﬁe vol tage anpl i fﬁérdtgg @gg&ggsgg[e;ég{} l\‘/%l(gmrréag@ta?% provi de

the restri ctﬁqurtd@gﬁ%gﬁgt ﬁgar"? @@q\%% ?Qﬂéd.t o the voltage fromthel N

converter 20, to provi a age ‘out put proportional to the

vol tage fro I et initializaiion, as
““will ba di sg[gégﬁd ﬁlggggyggé STB@%A)”?%@D%%\%@%&%F@"Q,'°’t*f~?é"%?tage anplifier
30 is of a two-stage anplifier. includin front - st age l'ifying section
3i and a reaf%)nst’tsg%% %’HB%‘PW&&"%E‘E#863%23&%8@8"@5@3%@5331I")a/‘m§ 32 include
current regul Itqi n FE{‘FS 33 an&f&my\hich re$ ond to tg,e,m' rror current Ti 03
f1 owi ng thr o‘i@ SEYR M Pode Selaginrds Gentayed 19 SUPPIIPAIMited SO¥f&e currents
133 and Isa fro h ower source Vdd to the front-stage anplifying section
31 and the rcé’érre?‘gi(’aégqﬁﬁﬁWiW@éEﬁaSﬁ agplifying sections & the staedat es of
FETs 31 and 32 are conmpnly connected to receive the voltage correspondi ng
to the mirr PO AndRuPPlyJRe dimitad sQriceRureahio e fiarkstagemnlifengr ont - st age
anplifying section 31 includes a reference voltage Input 36 for receiving a
pr edet er m ne@chen ape therajed seiyee saifentdo he teagstagermpifyingsectietid vi ng t he
voltage fromthe IN converter 20 to anplify the sane. The rear-stage
anpl i fyi ng dbepperation nmodd. ud¥ish the usetqfdhe two-stagalangdifieoangthevi di ng t he
anplified output to the level nonitor 50. [0015] Also, the IN converter 20
is of two-stasgecietedfsohemetdfamlyhchanging the Il af thelcucrent being fegtd thiei ng FETSs
23 and 24 which are connected between the power source Vdd and the ground
and of whi chliegrastage anmplityinghsertiod, it is made possitilia ¢o furtheageducerthe ppaedi ng t o
the current I~ 03 in order to flow currents 123 and |2a as one of the
limted sourcoasemptienés commparedttod casenareere tig emtire carrdnt foethé rindplifiki zat i on
source current, Thereby providing the corresponding output to the voltage
anplifier 3G chargad fesm thdimitey eveltonhé rated®vend the out put controller 70
i nclude current regulating FETs 53 and 73 respectively In order to flour

i ndi vi dual ¢oogsnt Purffes, thadoltygk aspiie iOprefdrrecioqisheritbites ptbd sour ce
currents. It is noted in this connection that these source currents | 33,

134, 12s, |3Z8itagesSutdlfiwhidhsaturlesBdgevd! fusehBte thoQBtE@BA tRFIABIADY
sel ecting the -11~ correspondi ng FETs of different characteristics.

j 0016] The g&the Pubised] niuﬁmn%gg}éé %S%ﬁﬁcérﬁuﬁﬁhﬁn il'®edperaidn mBde, i n which

the current regulator 100 respo ow the irmted 'source currents, and

the thresho ; QL I |1y set to give the prelimnary threshold
et RRhiRR i{anélﬁ%géte{%ﬁ’érgg

THL to the I'evel nD or so that the level nonitor 50 takes the voltage '

out put Vou' oty reldiabi] ik AttoYrll S8Rl BN Xl popREEEd o 30 T

t he ow anp i cation and conpares It wt i mnary

el S e e e ol il o <o

in FIG 4, provi signal to the

t hreshol d sel gctor. 60 as | ]..as,to 1 C rQll 9 de sel ector
0. Upon « VR dvPRr BBt B Sorohnfe SRR ot Ine S Re s fRlB e
detection threshol d. VIH2 to the.level monitor 50, and at .the s time the
control I er §8aQ8. eclhe firf; VOStBQ? gi"l“g"ﬁ '%%p?st?d{:‘gt?s%eqeﬁemmw%"e%qe to

provi de the voltage qutput VouT as the rated volt output, i.e., the

vol t age of ﬁ‘?ﬁjﬁoéﬁmﬁﬂ?ﬁ'@%%%_ VPﬁﬁ%‘? g'cvﬁérl'se%i‘p‘??@ﬁ?‘ﬁ@rs&\f Sis enabled to
conpare the voltage output VouT with_ the detection threshgld TH2 and issue |
the detecti GH”@?’&%HP %gwrmsﬁ)@mﬂiﬁ firgHygpistor s F&'.ec*ﬁqé"g@f’@@ti on si gnal
is indicatiye,of the presence of the human bod?/ and is converted into the
control si ghnef gsislance, lapile seRONSVERIFILIN Sl ILTe8liER 8N 7] When t he
detection signal |Is issued, the controller 90 responds to activate the
timer 120 to start counting tinme and switches the operation node back to

t he standby node after the timer counting a predetermned tinme frame T,

t hereby nmaking the device to be ready for checking the next wake-up signal.
In addition, the controller 90 constantly checks whether or not subsequent

N o . "




12 signal is acknow edged within the tinme frame T, thereby extending the
time frane T so long as the detection signal appears successively for
notifying such event to the external device. [0018J The controller 90 is
optionally provided with a reset terminal 91 for receiving a reset signa
fromthe external device. Wen connecting the rest termnal 91 to the
external device, the controller 90 is set to select a rest node once the
detection signal is acknow edged and keeps the rest node until receiving a
reset signal fromthe external device. The rest node is defined to keep
supplying the limted source current to the 1/V converter 20, the anplifier

30, the | eveldvanrigedls dfectaddeddtong Mot goier@ehBurnpB6m AiztfeC4t tie firgdnd at the
sanme tinme disabling the level nonitor 50) i.e., neglecting the result of

the Ievel rr%iutagé difter t84fve the prélinl RS tRIE3hbRI WRTHHE d éfRe RipNET

consunption while the external device’is responding, yet avoiding the

oceurrence qbaikfits HRKEY 10sisiaABa it kbRl b SLAYRKRIBNE AGLABIRR MU

This is particu vant ageous when t er nal rce 1s only required
to activate r N ' [ ryv i n se to.the fi advent of
the det ect | SHE 9ot T BEndY Beelr Bl ith ohd i BEABE BB r Sk BB on
the amplifier 30 once_the detection signal is issued, the anplifier 30 may
be sel ect ed "EYS@IFEEr JPECTYSE qgfﬁ?ta(tjg ad\‘?tﬁﬁ?f)nq/wfmf)[%?feﬂm{epéa&ﬁe det ecti on
threshold TH2 or just bel ow TH2 when supplied with the rated source
current, as %fﬁﬂﬁd #ﬂm#f‘@e that F%EG]‘”‘%’%&&W e fpresdrasit pRiatytgationol d

sel ector 60 includes a first voltage divider providing the prelimnary

t hreshol d TRf thihdeice angreise Beeause dithatdle resisiorsafige anailable) gan
threshold TH2 to the Ievel nonitor 50. The first voltage divider is a

seri es conbidivg amAceiTate resistanseivaiusras Be intended resistence lowess, the- 13 with a
swtch 63 between the power source Vdd and the ground, while the second
vol t age di viseéeend yoltageatividsr makedbitheaiseosf thé seewuhreststerssf dow 62 connect ed
in series with a switch 64 between the power source and the ground. The
connecti on bedistance tdpravidesthe laesurateothe distectiondhrostoldfdr teliablegbbjectswi t ch 65
to the level nonitor 50) while the connection between the second resistors

62 i s connedessttibhtioargwith, whiid e fAS voltagd dividey eanBonslMes [d%y powdry) the
switches 63 and 65 are closed to provide the prelimnary threshold THL to

the level nmumhitRs use of Wieftst RERAATS B8 hightre¥wBithecl in prdlidhg tHeom t he | evel
noni tor 50) the swtches 64 and 66 are closed to provide the detection

threshol d THZelfinafahtca%8la WRBk wﬁo&%icénrfoefétgw%téma%ﬁMam gbdygl nary

threshold may be rough as it does not critical to the detection of the

hunan body) pfbligh b8 EoRRRRLT odfle WBIZRORMICLME,  PoPRsAREH! ARgdor rel i abl e

detection, and also t aval |l abl'e resistors el enents capabl e of being

i ntegrated iy i j . MG i
Companents S TREARYSRISHICARN 6] & nbR4TboIRY-dspeb holleliEhn el aba |

resi stance I R [ J.aveption to use
the firer r SRS Tmett Bk smibShdBRi RO BE e YHE £BETRT i BBk
resistors 6 fol resi.stance.. Wereby. it is. possible to give the
reliable huﬁﬁ%egggﬁ?'grﬁmﬂ?"&ﬁgo%%ﬁ%‘ﬁﬁ%ﬁw r&@'lsbq[}m' ned detection

t hreshol d, yet, redycing the pgwer consunption_ in providin he prelimnary
t hreshol d \qucﬂoi h%@@g‘%‘p §'Hé’a?‘1" 9%@@%@@8 sdﬁa%%ﬁgei'gﬁce. For
instance, the first resistor 61 is selected froma non_inpurity-doped

pol ysi | i conPfeseNsnyentpn wﬁb@qcmanommar%@ﬁr%Hm;t%lemna¢%lp§@fbp, whi | e
the second resistor 62 is selected frominpurity-doped polysilicon

resi stor. [e@refpredremiadimentwhiesytakeniin corjynefisadwitivthecaitaahedt abl e rapi dly
upon bei ng " i~ "' energized for immediate and reliable object detection.
For this pudmwirgs.t he controller 90 responds to the throwin tit a power
switch 130 of the device for providing an initialization tinme period during
which the initialization current higher than the rated current is all owed
to flowin the I/V converter 20 and the voltage anplifier 3(P for rapidly
maki ng t hesBRIEGIDESCRIMATIONODS THEDRAWNGSs operative, and the linited
current is allowed to flowto the |evel nonitor 50 and the control out put

gener ator 6PI@f1 iseSHloEk Biagfdm %ﬁ&@lﬂ\@imwﬂitr&lahtcﬂ)éedtmwﬁtiﬁgaie)ﬂicbhﬁr eafter,
the controller 90 selects the rest node of disabling the output of the

| evel nonit gecdhrBahdd with BIReRREEMslirmbatbflthe dtdsent inveRtiskir i ng whi ch the
limted source current is supplied to make the whole circuits stable to be
ready for reliable detection tree fromany erroneous operation due to
unstabl e outputs fromthe individual circuits, particularly fromthe 1/V
converter 20 and the voltage anplifier 30. Thereafter) the controller 90
switches the rest node to the standby node, enabling the output of the

-, N e e o - N o




enbodi nent but are configured to switch the current being supplied to the
rear-stage anplifier of the I/V converter 20 and the rear-stage anplifier
of the voltage anplifier 30, while constantly flowing the |imted source
current to the front-stage anplifiers of the (N converter 20, the
front-stage anplifier of the voltage anplifier 3Cf, the level nonitor 50,
and the control output generator 70. Imthis connection, the anplifier 30
is configured) as shown in FICz 8, so that FET 33 of the front-stage
anplifying section 31 and FET 34 of the rear-stage anplifying section 3~
have i ndividual gates to receive currents liosn and 35 11038 of different
level s or difiGeresh cirelit aagrdni eRdWiRG Lotirfe red@ gl aq@its d98siate@spect i vel y

t hrough current control inputs 35A and 35B. As shown in FIG 7, the current
regul ator 104AuitE6t thdSbhovkMedgdi tion to a series conbination of a constant
current supply 101A and FET 102A connected across the power source Vdd, a

front- end. custents QenellAL = bt §RARSSmBleF Tl okifye 1840 Ao 05A and a

switch 1 i1 Ato provi ront- r current and a 'rear-end

current_ genegat gt 122 ERTROSGH AleERES 1i03Rored0dBr ARLeEIT R0 BRA S tches

0
111D) 11213 and provide ar mrror curren The
front-end mg 0L .C n 1 A Li cQrre i voltage to the
gate of curr%ﬁt5ﬂse§Ha§Ff°ﬁJgn%\%@'%t%%ﬁg%ﬁﬂ Dsﬁé@%ﬁ%%%er%t?{g section 21
of the INcC erter 20, the qat f current re ati.ng FET 33 of the
front-stageqﬁﬁb f??FH&“E@@Qf ogﬁﬂH?sQﬂ%SBW%&?%ﬁ%?déﬁ?h?ﬁ OVERERVIH current
regul ating FE 3 of . the level nonitor SO. and the te of the current
regul ating F’ﬁé ?35 Bireykdiagram 6’I‘°WUQM°8’8?\€FH’(’%’?1 rygl?lpﬁ)r A5 to flow the
limted source Currents_l23? 133, 153, and 173 fromthe power source Vdd to
the i ndi vi di@ssoeiRted ircyit agplicable todhe aaue device;iandsi se, the rear-end mirror
current 11038 is applied as a corresponding voltage to the gate of current
regul ati ng HEG 8is arirgyitdipgram gt 3 yeltageamphiien ytilizegtin sanpection withethen
converter 20, the gate of current regulating FET 34 of the rear-stage
anpl i fyi ng Sbove srodifedosurtans regyhatol.ier 30 in order to flow currents |24 and
|34 fromthe power source Vdd to the rear-stage anplifying sections as one
of the limted source current, rated source current, and the initialization
current by selective activation of the swtches 1118, 112B) and 113B.
(0023] I n t MOBESROBLCARRYINGVERETHE INVGEINTION om t he | evel nonitor 50, the
Controller 90 of the node selector 80 sets the swtches 111 B, 112B, and
~16~ 113B of [@01d] rReforrevgonamto BIG 1gthese &t showt?éh objeatedatetting deddége-iand mirror

current liosg nearly equal to the front-end mrror current |103A, thereby
f1 ow ng t he dccondaade sdthracgretauradesthbdBrheanof thd present (Hveatien.n€Brd y equal to

those currents 12s, 13s, 153, 173 caused by the front-end mrror current |~ .

03A, to the deore-is LRipeddopsurialimeessict roonsorthetike shateamy wrddaptetD and t he
anplifier 30. Wien the wake-up signal is acknow edge, the controller 90 is

switched t o tpbe\htdRodHBR WiltPén eRdrriEl dedte SUEHR a8 anlilirtirafor g;b;ﬂi&hcé,han t he
front-end mrror current Ii 03A) thereby flowng the rated source current

124 and | 3a,andlakh afld theafi@NbEhctivalifg tHOSRefial 6iES up@Pdetedtion b8, | 73

caused by the front-end mrror current h 03A, to the rear-stage anplifying

secti on of iifdrMEAyINGS Rior?0 Pl ligs AFRbS birSFoctditrd Befsor AghiEhe devi ce

is switched into t operation node, the rated’currents of high | evel can

be suppl i eg (Sﬁglﬁf?t%ﬁaEaﬁsipggbﬁéﬁgg‘ﬁ{wc}ﬁ %id?ﬁnﬁgggi MeSardudtiep /11

converter e anp Ier e inte pertformance, thereby

P ont - ot age TG orcl Sl £6th JEOREMER toBD, PHRPEetshf SREMIB I S 1 e
ear st age. Aaa R rotgedes 20 FhEih M BrPE G 8 BRBsBE ARG vl i 1T er 0
Sect | ons. of RGHRGE Br7ERAEIPIGER 2o tssamrier ap 8o SIBIEEE 10"\ ne
cur rent 1 eg FURBHS Setatectar 4 i Seste Dl T oo ToRET AR 3 2t i on
curant el gk e\ S8 B R RSB VS5 B aLT on o

shown in FIG. 4, in proportion to the amount of the sensing current from the



1. An object detecting device conprising: a pyroelectric sensor (t 0)
generating a sensing current in accordance with changes in the anount of
infrared radiation incident on said sensor froman object; an IN converter
(20) which converts said sensing current fromsaid pyroelectric sensor into
a correspondi ng voltage; a voltage anplifier (30) which anplifies said
voltage fromthe IN converter into an agplified voltage; a detector (40)
including a level nonitor (50) which conpares said anplified voltage with a
predeterm ned detection threshold (TH2) to provide a detection signal when
said anplified voltage satisfies a detection criterion with regard to said

threshol d, $@rsbiéQti€eb®sorr@spondi ng to said detection signal for issuing a
control output which is indicative of the detection of the object and is

adapted to qea! TRIJGERS 3/ indEYsL S ieVelRIORARLASY. 2 firddhold'8tiedl ool t age

anplifier provides a restricte tage out pu w anp en

i gh ampti ¢ BHRRE S BtesGol Bl dBeB ey FefoR AR A T han sh ¢
ARSI S G R R e el e B
over than %glngrator 70. The voltage output VOUT from the amplifier 30 is compared at !

the level monitor S0 selactively with TH1 (-TH1) and TH2 (-TH2) to generate

a wake-up signal when the voltage output satisfies a relation that VOUT >

TH1 or VOUT < -TH1, and to generate a detection signal when the voltage

output satisfies a relation that VOUT > TH2 or VOUT < -TH2. The control

output generatar 70 is provided to issue, in response to the detection signal,

a control output at an output terminal 41 for activating the external device.

As will be discussed later, the wake-up signal is utilized to switch a standby

mode, which is a default mode of consuming less power, to an operation

mode for reliable detection of the object. The staridby mode is defined to

provide a limited source current to the I/V converter 20, the voltage amplifier

30, the level monitor 50, and the control output generator 70 for activating the

same at a minimum performance level, while the operation mode is defined

to provide a rated source current higher than the limited current to the same

for activating the same at its full capability to obtain a reliable and consistent

detection result.

[0013]) For this purpose, the device is provided with a mode selector 80

which includes a controller 90, a current regulator 100, and a timer 120.

The controller 90 is provided to switch the standby mode to the operation

mode and vice versa. The current regulator 100 Is configured to flow source

currents of different levels designated by the controller 51. The source



detection threshold, and which is norm ally set to provide the prelimnary
threshold to said | evel nonitor -18" said level nonitor conpares said
restricted voltage output fromsaid voltage anplifier with the prelimnary
threshold to provide a wake-up signal when the restricted voltage out put
satisfies a prelimnary criteria wwth regard to said prelimnary threshol d;
said threshold selector switches said elimnary threshold to said
detection threshold in response to said wake-up signal; and said device
further includes a node selector (80) which, in response to the wake-up
signal, provides an operation node for supplying said rated source current

from a powercuf@htsdfciu@es tHedinvitdd SdlRcdBirréiti ? abdUCH 08 R tosod plagys! noni tor
canpares the rated voltage output with said detection threshold for

detection olexkieidbheRitdd 36GhcR'dIAOH SFatiRYl A b 6163DL 1T, BREIRpIGO!

supplying said limted source current to sald voltage anp fromsaid

POVEr SOUT C@ndan imﬁpﬁfﬂ'toﬁcéu{«gzgg ﬁ@hbf‘ﬁaﬂ?ﬂ%?zﬁe&%ufr@ﬁt. f (Nstd%hdwrh fHagn 1,

wherein sai d node sel ector eeps sai d operation no continuously for

a_predet e myNgl & fhe EGUMRoF 1881 Aclites'd Shnsahi WveRl sty 164 5 bluoies onal

and
of FETs 102 to 107, and switches 111 to 113. The constant current supply

101 supplies a reference current 1101 from a power source Vdd through FET
102, while a series combination of FETs 103 and 104 is connected across the
series combination of the current supply 101 and FET 102 to flow a mirror
current [103.  Connected across FET 104 are three seis of series
combinations each composed of each one of switches 111 to 113 and each
one of FETs 105 to 107, as iliustrated, such that the mirror current I103 can
vary by selective closing and opening of switches 111 to 113.  As the mirror
current 1103 varies, the IV converter 20, the voltage amplifier 30, the level
monitor 50, and control output generator 70 that are connected to receive a
correspondingly varied voltage will be supplied with one of the limited source
current, the rated source current, and the initialization source current. For
instance, as illustrated In the figure, the voltage amplifier 30 includes two
FETs 33 and 34 of which gates are connected to receive the voltage
corresponding to the mirror current 1102 in order to flow currents 133 and 134
as one of the limitad source current, the rated source current, and the
initialization source current from the power source Vdd. Whereby, the
voltage amplifier 30 can be selectively made to provide the restricted voltage
output proportional to the voltage from the I/V converter 20, to provide the
rated voltage output proportional to the voltage from the I/V converter 20, and

to complete the inialization, as wili ba aiscussed later,



switches back forcibly to the standby node thereafter. 3. The object
detecting device as sot forh In claim2, wherein said node sel ector (80)
resets said time frane to start each tinme said detection signal is foll owed
by another detection signal within said tinme frane. 1s 4. The obj ect
detecting device as set forth in claim1l, wherein said node selector has a
reset input (91 ) for receiving a resetl0signal from said external device,
sai d node sel ector switching said operation node forcibly into a rest node
for keeping said |imted source current to supply to said voltage anplifier
fromsaid power source and at the sane tine disabling said | evel nonitor

upon seei ng [00&4)f i AstshadwiantFI@Qf3,3lae dolttgjecarhplifier 30nsl ok epoBtageai d rest node
until receiving said reset signal at said reset Input. 5. The object

detecting deshpifiersnch@ling arfﬁdmis&gfélaa\ﬁ;mfﬁn? wBStidH I 8Ad 9 reBAstagel ector
supplies an initializing current greater than said rated current to said

j i f b . - an sal 4 ats ! Y o0
vol tage anp drﬁblﬁ%n@%'eﬁtléﬁﬁz.anﬁtgfé?eﬁ]ezﬂhgg%lﬁg ghagz' @ﬁh&ékhﬂ@nh‘g@tﬁlearcﬁﬁp' 0

i mmedi at el y upon” ehergi zati o e object ng devi ce

B oo vi o s FER 83 ahdaR witliPFeRpBnd ¥ the'TRfor 2EHERF s ASWAG RrdlghiRb ™d° of
current regulator 100 for flowing the source currents 133 and 34 from the
power source Vdd to the front-stage amplifying section 31 and the rear-stage
amplifying section 32, respectively. The gates of FETs 31 and 32 are
commonly connected to receive the voltage corresponding to the mirror
current 1103 at a current control input 35. The front-stage amplifying section
31 includes a reference voltage input 36 for receiving a predetermined
reference voltage and a voltage input 37 for receiving the voltage from the I/V
converter 20 to amplify the same. The rear-stage amplifying section 32
includes an output terminal 38 for providing the amplified output to the level
monitor 50,

[0015]) Also, the |/V converter 20 is of two-stage configuration having two
parallel current regulating FETs 23 and 24 which are connected between the
power source Vdd and the ground and of which gates are connected to
receive the voltage corresponding to the current 1103 in order to flow currents
123 and 124 as one of the limited source current, the rated source current, and
the initialization source current, thereby providing the corresponding output to
the voltage amplifier 30. Likewise, the level monitor 50 and the output
controller 70 include current regulating FETs 53 and 73 respectively in order
to flow individuai currants 153 and 173 as one of the above different source
currents. Itis noted in this connection that these source currents 133, 134,

I23, 124, 153 and 173 may be made different from each other by selecting the



source current to said anplifier while disabling said |level nonitor for a
predeterm ned stabilization time period i medi ately subsequent to said
initialization time period, and switches the reset node into said standby
node thereafter. 20 7. The object detecting device as set forth in claim
7, wherein said voltage anplifler (30) is of two-stage anplifier having a
front-stage anplifying section (31 ) and-a rear-stage anplifying section
(32), said node selector ; supplying said [imted source current to said
front-stage and rear-stage anplifying sections in said standby node, and
supplying said limted source current to said front-stage anplifying

section and couRBhyndifg FETE of differerit eHaGRtdHgtieent to said rear-stage
anplifying section in said operation node. 8. The object detecting device

as set for thoafs|cl PhditdntraldP 8T Insiidly 8l trdigia i Liahgh ﬁ{ogfétﬂ%l&?'d rated

vol t age out put V\:hl ch saturates at a J ust above sa ection

threshol d. rTé'k‘ﬁ r?@bl%?&r 1‘3898%56 tﬁ%w‘tﬁe fiied'so LPdd Qrtdht

wherein sal e sel8ctor supp rce curre%téﬂo sal d 1111

o said IN ?@%wﬁ%@é aREGR 424 BPany ﬂsodg' 16 Praian dtesBBltT ng "
conpr i ses 2 ﬁe‘é@%é‘q@o& 37 el Ted i suanior 54 ke e VOBAGS ARPHbN bf i rst
resistors (@ OJT as therrg;/tlngt%dsv%lltage from the voitage amplifier 30, i.e., the voltage

of low amplification and compares it with the preliminary threshold TH1.

When it is found that VOUT > TH1 or VOUT < -TH1, as shown in FIG 4, the

level monitor 50 provides the wake-up signal to the threshold selector 60 as

well as to the controlier 90 of the mode seiector 80. Upon this occurrence,

the threshold level selector 60 gives the detection threshold VTH2 to the level

monitor 50, and at the same time the controller 90 selects the operation |
mode to cause the amplifier 30 to provide the vaoltage output VOUT as the

rated voltage output, i.e., the voltage of high amplification. Thus, the level

monitor 50 is enabled to compare the voltage output VOUT with the detection

threshold TH2 and issue the detection signal when VOUT > TH1 or VOUT <

-TH1. The datection signal is indicative of the presence of the human body

and is converted into the control signal for activating the external device.

[0017] When the detection signal is issued, the controller 90 responds to

activate the timer 120 to start counting time and switches the operation mode

back to the standby mode after the timer counting a predetermined time

frame T, thereby making the device to be ready for checking the next

wake-up signal. In addition, the controller 90 constantly checks whether or

not subsequent detaction signal is issued within the time frame T, and resets

the timer 120 to start counting time each time the subsequent detection



21' prelimnary threshold (THL ) froma reference voltage, and a second

vol tage divider conposed of a series conbination of second resistors (62)
to provide said detection threshold (fl-t2) fromsaid reference voltage
source, said first resistors having higher resistance than said second
resistors. 11. The object detecting device as set forth in claim10)
wherein said first resistor is selected2froma non inpurity-doped
polysilicon resistor, while said second resistor is selected from an

i mpurity-doped polysilicon resistor. 12. The object detecting device as set
forth in claim 10, wherein said first resistors is selected froma MOXS
transi stor, Sigidl is adknawiasiged wvithinsthertime frameeT, dlberetly Extamding thepione t y doped
ponS|IIcon resi stor.
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[0020) As shown in FIG 6, the threshold selector 60 includes a first voltage

divider providing the preliminary threshoid TH1 and a second voltage divider
providing the detection threshold TH2 to the level monitor 50. The first

voltage divider 13 a sarles combination of first resistors 81 connected in series

calcalUca -
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with a switch 63 between the power source Vdd and the ground, while the
second voltage divider is a serles combination of second resistors 62
connected in series with a switch 64 between the power source and the
ground. The connection between the first resistors 61 is connected through
a switch 65 to the ievet monitor 50, while the connection betw;eén the second
resistors 62 is connected through a switch 66 to the level monitor. Normally,
the switches 63 and 65 are closed to provide the preliminary threshold TH1 to
the level monitor 50. When receiving the wake-up signal from the level
monitor 80, the switches 64 and 66 are closed to provide the detection
threshold TH2 to the level monitor 50. In view of that the preliminary
threshaold may be rough as it does not critical to the detection of the human
body, while the detection threshold have to be accurate for reliable detection,
and also that available resistors elements capable of being integrated in a
semiconductor chip together with other electronic components of the device
exhiblt more accurate resistance value as the resistance value lowers, it is
contemplated in the present invention to use the first resistors 61 having the
higher resistance and the second resistors 62 of lower resistance. Whereby,
it is possible to give the reliable human detection with the accurately
determined detection threshold, yet reducing the power consumption in
providing the preliminary ithreshold with the use of the first resistors of high
resistance. For instance, the first resistor 61 is selected from a non
impurity-doped polysilicon resistor or MOS (metal oxide semiconductor)
transistor, while the second resistor 62 is selected from impurity-doped

polysilicon resistor.

[0021] Further, the device is designed to become stable rapidly upon being
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energized for immediate and reliable object detection. For this purpose, the
controller 90 responds 10 the throw-in of a power switch 130 of the device for
providing an initialization time period during which the initialization current
higher than the rated current is allowed to flow in the |/V converter 20 and the
voltage amplifier 30 for rapidly making these high current-consuming circuits
operative, and the limited current is allowed to flow to the level monitor 50
and the control output generator 60 of less current-consuming circuits.
Immediately thereafter, the controller 90 selects the rest mode of disabling
the output of the level manitor 50 for a predetermined stabilization time
during which the limited source current is supplied to make the whole circuits
stable to be ready for reliable detection free from any erroneous operation
due to unstable outputs from the individual circuits, particularly from the IV
converter 20 and the voitage amplifier 30. Thereafter, the controller 90
switches the rest mode to the standby mode, enabling the output of the level
monitor 50 for making the intended operation of detecting the human body.
[0022] FIGS. 7 and 8 show a modified current regulator 100A and
associated circuits which are similar to those utilized in the above
embaodiment but are configured to switch the current being supplied to the
rear-stage amplifier of the I/V converter 20 and the rear-stage amplifier of the
voltage amplifier 30, while constantly flowing the limited source current to the
front-stage amplifiers of the I/V converter 20, the front-stage amplifier of the
voltage amplifier 3¢, the level monitor 56, and the control output generator 70.
In this connection, the amplifier 30 is configured, as shown in FIG 8, so that
FET 33 of the front-stage amplifying section 31 and FET 34 of the rear-stage

amplifying section 32 hava individuz! gates to recelve currents 1103A and
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11038 of different levels or different voltage from the current regulator 100A,
respactively through current control inputs 35A and 35B. As shown in FIG
7, the current regulator 100A includes, in addition to a series combination of
a constant current supply 101A and FET 102A connected across the power
source Vdd, a front-end current generator 121 composed of FETs 103A,
104A and 105A and a switch 111A to provide a front-end mirror current 11034,
and a rear-end current generator 122 composed of FETs 103B, 104B and
1058, and switches 111B, 112B and 1138 to provide a rear-end mirror
current [1038. The front-end mirror current [103A is applied as a
corresponding voltage to the gate of current regulating FET 23 of the
front-stage amplifying section 21 of the I/V converter 20, the gate of current
regulating FET 33 of the front-stage amplifying section 31 of the amplifier 30,
the gate of current regulating FET 53 of the level monitor 50, and the gate of
the current regulating FET 73 of the contral output generator 70 in order to
flow the limited source currents 123, 133, 153, and 173 from the power source
Vdd to the individual circuits 20, 30, 50, and 70. Likewise, the rear-end
mirror current 1103B is applied as a corresponding voltage to the gate of
current regulating FET 24 of the rear-stage amplifying section 22 of the I/V
converter 20, the gate of current regulating FET 34 of the rear-stage
amplifying section 32 of the amplifier 30 in order to flow currents I24 and 134
from the power source Vdd to the rear-stage amplifying sections as one of
the limited source current, rated source current, and the initialization current
by selective activation of the switches 1118, 112B, and 113B.

[0023] In the absence of the wake-up signal from the level monitor §0, the

controller 90 of the mode selectar 80 sats the switches 111B, 1128, and
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113B of the rear-end current generator 122 1o make the rear-end mirror
current 11038 nearly equal to the front-end mirror current 11034, thereby
flowing the fimited source current I24 and 134, which are nearly equal to those
currents [23, 133, 153, 173 caused by the front-end mirror current I103A, to the
rear-stage amplifying sections of the I/V converter 20 and the amplifier 30.
When the wake-up signal is acknowledge, the controller 90 is switched to
provide the rear-end mirror current 11038 larger than the front-end mirror
current 11034, thereby flowing the rated source current I24 and 134, which are
greater than those currents 123, 133, 153, 173 caused by the front-end mirror
current 11034, to the rear-stage amplifying section of the I/V converter 20 and
the amplifier 30. Thus, when the device is switched into the operation mode,
the rated currents of high level can be supplied only to the rear-stage
amplifying sections of the I/V converter 20 and the amplifier 30 for the
intended performance, thereby avoiding unnecessary high current
consumption otherwise made at the front-stage amplifying sections. The
high initialization current required at the very beginning of energizing the
device can be fed only to the rear-stage amplifying sections of the {/V
converter 20 and the amplifier 30 while the limited source currents are fed to
the front-stage amplifying sections of the I/V converter 20 and the amplifier
30, as well as to the level monitor 50 and the control output generator 70. In
this sense, the current regulator 100A is also configured to provide the
initialization current higher than the rated source current by selective

activation of switches 1118 to 113B.
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CLAIMS

1. An object detecting device comprising:

a pyroelectric sensor (10} generating a sensing current in
accordance with changes in the amount of infrared radiation incident on said
sensor from an object;

an I/V converter (20) which canverts sald sensing current from said
pyroelectric sensor into a corresponding voitage;

a voltage amplifier (30) which amplifies said voltage from the 1V
converter into an amplified voltage;

a detector (40) including a level monitor (50) which compares said
amplified voitage with a predetermined detection threshoid (TH2) to provide a
detection signal when said amplified voltage satisfies a detection criterion
with regard to said threshold, said detector responding to sald detection
signal for issuing a control output which is indicative of the detection of the
object and is adapted to actuate an external device;
characterized In that

said voltage amplifier provides a restricted voltage output of low
amplitude when receiving & limited source current and provides a rated
voitage output of high amplitude when receiving a rated source current
greater than said limited source current,

said detector includes & threshold selector (60) which has said
detection threshold (TH2) and a preliminary threshold (TH1) lower than said
detection threshold, and which is normally set to provide the praliminary

threshold 1o sald level monitor,
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said level monitor compares said restricted voltage output from said
voltage amplifier with the preliminary threshold to provide a wake-up signal
when the restricted voltage output satisfies a preliminary criteria with regard
to said preliminary threshold;

said threshold selector switches said preliminary threshold to said
detection threshold in response to said wake-up signal; and

said device further includes a mode selector (80) which, in response
to the wake-up signal, provides an operation mode for supplying said rated
source current from a power source to sald voltage amplifier such that said .
level monitor compares the rated voitage output with said detection threshold
for detection of the object, and otherwise provides a standby mode for
supplying said limited source current to said voltage amplifier from said

power source.

2. The object detecting device as set forth in claim 1, wherein
said mode selector (80) keeps sald operation mode continuously for
a predetermined time frame from the first advent of the detection signal and

switches back forcibly to the standby mode thereafter.

3. The object detecting device as set forth In claim 2, wherein
said mode selector (80) resets sald time frame to start each time
said detection signal is followed by another detection signal within said time

frame.
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4. The object detecting device as set forth in claim 1, wherein

said mode selector has a resel input (91) for receiving a reset signal
from said external device, said mode selector switching said operation mode
forcibly into a rest mode for keeping said limited source current to supply to
said voltage amplifier from said power source and at the same time disabling
said level monitor upon seeing the first advent of said detection, and keeping

said rest mode until receiving said reset signal at said reset Input.

5. The object detecting device as set forth in claim 1, wherein
said mode selector supplies an inltializing current greater than said
rated current to said voitage amplifier only for a predetermined initialization

time period immediately upon energization of the device.

6. The object datecting device as set forth in claim 5, wherein

said mode selector selects a rest mode of supplying said limited
source current to said amplifier while disabling said level monitor for a
predetermined stabilization time period immediately subsequent to said
initialization time periad, and switches the reset mode into said standby mode

thereafter.
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7. The object detecting device as set forth in claim 7, wherein
said voltage amplifier (30) is of two-stage amplifier having a
front-stage amplifying section (31) and a rear-stage amplifying section (32),
said mode selector supplying said imited source current to said
front-stage and rear-stage amplifying sections in said standby mode, and
supplying said limited source current to said front-stage amplifying section
and supplying said rated source current to said rear-stage amplifying section

in said operation mode.,

8. The object detecting device as set forth in claim 1, wherein
said voltage amplifier provides said rated voltage output which

saturates at a level just above said detsction threshold.

9. The object detecting device as set forth in claim 1, wherein
said mode selector supplies the limited source current to said I/'V
converter (20) In said standby mode, and supplies the rated source current to

said I/V converter in sald operation mode.

10. The object detecting device as set forth in claim 1, wherein
said threshold selector (60) comprises a first voltage divider

composed of a series combinatlon of first resistors (61) to provide said
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said detection threshold (TH2) from said reference voltage source, said first

resistors having higher resistance than said second resistors.

11. The object detecting device as set forth in claim 10, wherein
said first resistor is selected from a non impurity-doped polysilicon
resistor, while said second resistor is selected from an impurity-doped

polysilicon resistor.

12. The object detecting device as set forth in claim 10, wherein
said first resistors is selected from a MQOS transistor, while said

second resistor is selected from an impurity doped polysilicon resistor.



