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1 DESCRI PTI ON | NFRARED DETECTI NG DEVI CE TECHNI CAL FI ELD The i-nventi on
relates an infrared detecting device. 5 BACKGROUND ART Infrared detecting
devices are-specially used in differentjelectrical products which
efficiently save energy while detecting a human body. A prior art device
descri bed Japanese Patent Publication No. 11-83624 is conprised of a
pyroel ectric element, an I/V conversion circuit, a 10 voltage :
anplification circuit, a detection circuit and an output circuit. The

pyroelectric elenent is operable Dqgg{gﬂﬂsrg}@Na mcro current signal in
response to variation of incomng infrared radiation from detection area

" through CdNERABEIDQ)ETEC‘I‘IW’T‘.I]ijﬁhe | /V conversion circuit converts the
oe

current signal fromthe pyr ectric elenent into a voltage signal. The 15

vol t age arfpECHNRIART@EI§Uit selectively anplifies conponents with
prescri bed frequencies gf the voltage signal to issue a

conponent s- anpl kfy I .. The detection circyit is conprised of, for
exanple, a w ndov]\:}eeiglgﬁ%gf)g%%fatgﬁa rﬁééi%ée‘&#ﬁ)aﬂ’@@n bet ween t he

component ¢ b tage and a prescribed detection threshold voltage
S0t BACKEIND ip A .

gnal of the infrared radiation. The detection

t hreshol d vol tage i s%(? gﬁ f]chW t hreshold with a hi gh.er threshol d vol t age
and a | ower t hr SSHEFEE degeq 1% devires arepsnecealiy visediin diffqrent eleafical or
exanmple, level shift circuit or the |ike and issues an output signal in
response tp(go&ﬂ(ém%]i“é’bﬁ featlyriave enprgy while detedtidetechtimm bielsi ce i ssues
the output signgl for representing 25 detection of the infrared radiation
(e.g., human bogy)pr\mf‘erﬁrtthéewce described Japanese Patent Publication No.

- 11-83624 is comprised of a pyroelectric element, an 1/V conversion circuit, a

10 voltage amplification circuit, a detection circuit and an output circuit. The

pyroelectric element is oi)érable to generate a micro current sigﬁal' in

response to variation of incoming infrared radia_tion from detection area

through condenser lens or the like. The I'V conﬁersion cireuit converts the

current signal from the pyroelectric element into a voltage signal. The

15 voltage amplification circuit selectively amplifies components with

prescribed frequencies of the voltage signal to issue a components-amplified

Volfage. 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 Voltagé to issue a detection

20 signal of the infrared radiation. The detection threshold voltage is a

. window threshold with a higher thl;eshold voltage and a Iower. threshold
voltage. The output circﬁit is comprised of, for example, level shift circuit or A

the like and issues an output signal in response to the detection signal,

This infrared detecting device issues the outpuf signal for representing

25  detection of the infrared radiation (e.g., human body) when the




2 conmponents-anplified voltage is |less or nore than the w ndow threshold
range. The device al so issues the output signal for representing

non-det ecti on of the infrared radi ati ongwhen the conponents-anplified
voltage is converged within the window threshold range. 5 Aprior art

- devi ce descri bed Japanese Patent Publication No. 2002-156281 conprises a
battery as a power source in addition to the pyroelectric elenent, the |/V
conversion circuit, the voltage anplification <circuit, the detection

circuit armbmlbml(mﬂsmmmiﬁé@lxi‘oﬂtag'éhisslés@f6xah§‘rﬁ'edﬁisﬁftth@gwirﬂﬁ)\éﬁgﬁ%'%‘il%y%des’ a

rated current as a drive current to |I/V conversion circurt, | t age

TP LSl T 1 I 051 R SIBVSB ShGihtn

when
vol tage. of the I/V conversion circuit excee When
the vol t ageor®Uetdition/ ¥t A Shfibell Sdfiilibn' uaj to or |ower thap the
prescribed voltage, the device gé%\%gé{ég%lénsmﬂe?ﬁ%u‘?%ﬂ?ne{nfjfﬁﬁmﬁﬁﬁ?‘it ed
current asydie-ddisl r 3 se,circuits. In this case, current 15
consunpti on J%%gri \f’e‘%%ﬁ%%ene‘?ﬁgglﬁt%é;%rlggﬁ%retga_re%\;@pge,i n the construction
that reduces curgepnf. copsunption as .the device dges, there is a problem
that the perfor n‘%nﬁ%ogrgﬁte%\yﬁ?r %SC‘Elf?‘é& gf"P%ﬁ‘?% RFrdentrePuhlicative. Neecause
the circui i sily suffer. djspersion of parts-perfornmance such as
t hr eshol d %@%éﬁ% tCSFé),rlsfeé’s ?st’%ﬁ@g”ﬁﬁj@@oﬁ@ﬁaﬁqlﬂaﬁc@, additdds per then of
current Coﬁ'fru”;[%tgﬁn (iauseg bﬁ/ tI erature characteristics. There-is also a
trend t hatP R EHEE S 1o iy Z\EEPEHV%WW# ciyaydt, cther woltagermsoplification n case

the drive curr.gr&ﬁtﬁi) the circuits is much reduced to the |evel such as,

. for exanpl®ciibd GheftoR sirealy and they putigr direpit.neEhis sdraed duitecténgd her e
is a need pf .design.with sufficient 25 allowance for power voltage,
t enper at ur'®VéffaP des. araged cHrEdras ardrgfe current to I/V conversion circuit,

10 the voltage amplification circuit, the detection circuit and the output circuit
when voltage of the I/'V conversion circuit exceeds a prescribed voltage.
When the voltage of the 1A conversion c_ircuitris equal to or lower than the
prescribed voltage, the dévice provides a smaller current than the rated
current as the drive current to those circuits. In this case, éurrent

15  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
o'f parts-performance such as threshold of transistors, resistance and

20 capacitahce, or dispersi'on'of current consumption caused by temperature
characteristics. There is also a trend t_hat 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 des'ign with sufficient

25  allowance for power voltage, temperature characteristics, dispersion of




- on the

3 parts-performance or the like in order to provide infrared detecting
devices wth |ow consunption, it is difficult to sufficiently save energy
of the device. DI SCLOSURE OF THE | NVENJI ON An object of the present
invention is to reduce current consunption 5 while keeping the performance
or behavior of the circuits in stable state. An infrared detecting device
‘of the present invention conprises a pyroelectric elenment, an I/V
conversion circuit, a voltage anplification circuit, a detection circuit,
an out put mErtSveifoamdn i - Cl.IGUi-t» Th roel ectric

el enent ggr?er a?es a cu??g)gtt\hgilgna gggégk%ggévﬁ@%m&r?‘ﬁ#g%éﬂlgl YFIRf at i on.

The 1/V ¢ i i § 0NV, he cutrent signal into vol t age
si gnal . Tﬁ’gﬁ%?ﬁﬁgggg %li(%‘}’ ggﬁ @%ﬁ%ﬂ}t éﬁlsflﬁicé?]é Y isﬁg? R ‘i’ﬁ"i%ésde‘fé‘lﬂfrponent s

~ Wi th presqidedokteei Ir ( i iﬁpfrequenci es conponents) of the -
-vol tage signal (t)o [ ssgﬁelﬁalﬁ%:m%ﬁb lified voltage. The detection
circuit provide onparison between the conponents- anplified voltage and
15 a prescri bed%ﬁ’gf) gjcegp 8Etﬁ‘f“npé'§?ﬁﬂ\%§l\y8p§18§e‘3tt9 ledyge curataonsomicgnal  of
the ipfr adiation. The output circuit issues an output signal based
5 dg{ﬁli‘f’ ?‘8%1”%% |PerigiananGe @ hrhastoselidieyciviuitain stabppitats. a dri ve
current to eaclr‘%_[gf. ignal_circuits conprised of the |I/V conversion
“circuit, the vo é%ﬁaé defedng Geviser olithe proserdetenitivn compuisbs and t he
out put circui tl' As 20 characteristic of this invention, the drive power
supply ci Potpelericelgpantean dfV cenvarsivmntirgsater wolta: smplifichtidAdiRuit,
distribution circuit. The current generating circuit includes a reference
current séuflEctigniciscait, A petput st andrddeive grovall @ aRtitsoungee. The
reference current source generates a reference current. The fixed current
source pr &VirerRisclyiq pleseensigeneratdzas edrmicsighiebagiesRIR6nAIE Bi¥karcline
variable current source provides a variable :
10 radiation. The I/V conversion circuit converts the current signal into a

voltage signal. The voltage amplification circuit selectively amplifies
components with prescribed frequencies {prescribed fre quencies components)

of the voltage signal to issue a components-ampliﬁed voltage. The detection
circuit provides a comparison between the components-amplified voltage and

15 a prescribed detection threshold voltage to issue a detection signal of the
infrared radiation. The output circuitrissues_ an output signal based on the
detection signal. .The drive power supply circuit supplies a drivé éurrent to

each of signal circuits comprised of the I/V conversion circuit, the voltage
amplification circuit, the detection circuit and the output circuit. As

20 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

apd a variable current source. The reference current source generates a

- reference current.. The fixed current source provides a fixed current bésed

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




varying with the reference current. The distribution circuit
g?é:??gutesythg drive current to a part of the signal 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 variable current source. By distributing t
the drive current to the part of the signal circuits based on‘the cErren t
fromthe fixed current source, influence of current changeover in the par

veled rehnr h r.formance, or ehavior of the part can
be ept 1 e oy SRy R B B R CRRE yﬂe‘ﬁ?ﬁw whors givd
remai ni ng gp&k .0f rr.ent fromt variable curren ,
current consu%p@?%ﬁﬂgfd}ilﬁ%%}lgfr%}tn % B%rglt(’fgﬁ?? BteTRe qikcats fraseddenthiepover
ly ci j opprise lural] of the variable, current source, each
3:‘] p\alh?/ch fggﬁe%lémoéﬁa Vi ﬁ%‘?ﬁe&r@ﬁq SuReh citheidistrbutien c.‘emitni;lS@ pa_L t f
i gpal ..Ci i this case, since the drive current to each of.
¢ Let ?Zmi: ﬁ?%lélbﬁ"ifgg %btﬁﬁdlﬂlgg i%l?f‘?sf‘ifdﬁ%lth9 remadigang pet ofrtheesigual edtcuitzan be
ferably reduc to low | evel. The drive power supply circuit may
p:‘)e ri§1 ﬁaf’% ﬂpﬁgﬁ cugFentdzem thegvariakla smyeanteouscgnal . The vari abl e
gu;nr)ent source y.step the variable current up or down to any.of_ . I
prescribed diff &Weftstubntiag: the driveconent éo whehpR@ dhehe BRRae QeI gna

recei ved gt the termnal. Since drive current can be changed over in

accor danc@24#d 191 fhke cvameseto i sthenfiked currart se@RsU RIS 6RRuRR L
adaptively reduced. The variable current source may step the variable

current uph®nRsemwn int thapprotapries exclnddd dirfd ehemiforeUiie PesfobAsEde
vari ation_of power voltage. 25 In this case, the drive current can be
pr ef er abl Pehavior ad thagsdtaant be kept in stable state. By distributing the drive
10 - current to the remaining part baéed on the current from the variable current
: éource, current coﬁsumption of the -reméinjng part can be reduced.

The drive power supply circuit may comprise a plural of the variable
current source, each of which is individually connected to each circuit of the
remaining paft of the signal circuits. In this case, since the drive current to

15 each of the remaining part can be individually changed, thé drive current
can be preferably reduced to low level.

The drive power supply circuit may comprise a terminal for receiving
a changebver signal. The variable current source may step the variable
current up or down to any of prescribed different currents in accordance with

20  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.

25 In this case, the drive current can be preferably reduced based on the




iati ' wer voltage. The variable current source may step the
x:;:ggigncﬁirggf 58 or down gto any of prescribed different currents based
on variation in anbient tenperature. |lg this case, the drive current ca_rll_he
be preferably reduced 5 based on the variation in ambient terrperatgre.n
vol tage anplification circuit may conprise a differential stage anrrgnt o
out put stage.  The distribution-circuit may distribute the drive ?u L
~the differential stage or the output stage based on the current rom

[ ' ' [ t as 10 the
abl e cwarigtibn SPURE b veliSkei bute same or different curren j
\d/?iri/e current ton?he d???gr gﬁttl'égfa stage and the out put stage based on the

i j.: ce.. T infrared detecting, device
mmy furt her - compr s APl HERCau R AT ereb Hhg artablc Fyaropbperordienpt y

i it i : e hangeover circuit. This current changeover
Girouit proviads ok Preboisbd Sl A5 tg hared o renratiom b aabieant

i fj i ference | evel
source wh _ onents-anplifjed voltage is closer to a re \
than a t r?r%g{lébl%gg&[%’)hr ﬁiﬁ’rsdc %ﬁ’tg{fednf"ﬁl supreghdiam ba prefesthdy dedatedige is

tection threshold
set toghe ¢l oser 1o the reference |evel than the de
vol t age. ﬁ%sggl.?ﬂé}ﬁVa’&ﬂéﬂﬁéﬁ\i’é‘i’b’@mémem@@epr ovi des a second changeover
siignal to the variable 20 current source when the conmponents- anplified  d
vol tage is furthe?® PPUABE anpliliealien ciraugy olayt hemptise 4 diffisiehton dthgesho
voltage. The variable current  source steps the variable current down to a
current sriHtd &0 omERuG staged The rdigtribetiopr @sant hady ddiktebent therdi9Rs S
based on the first changeover signal. The variable current source also g
steps t he SEFeahfe the rdi%ﬂfemalt stageeor theduzbut vtdgenbafAsed 19R tligefECON
hangeover_ si gnal.. The suppression ci rcuit .6 ‘

¢ g omgsald variable current source, or distribute same or different current as

© 10 the drive current to the differential stage and the output stage based on the

current from said variable current source,

The infrared detecting device may further comprise a suppression
circuit and the drive power supply circuit may comprise a current
changeover circuit. This current changeover circuit provides a first

15 changeover signal to the variable current source when the
components-amplified voltage is closer to 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 current
changeover circuit also provides a second changeover signal to the variable

20 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

25 current based on the second changeover signal. The suppression circuit



starts suppression of output of any circuit or circuits included in the
signal circuits in order to suppress the output signal of the output
circuit. The suppression is started frgma start point in tinme on or

* before which the variable current source steps up or down the variable
current. The 5 suppression circuit also rel eases the suppression after a
prescribed tine period. In this case, it becones possible to prevent false
operation due to variation when the drive current is changed over. The

i Tour T et o e LR SE oT pRERGE br PubRS shludrdandie igakl 1

circuit, a switchand a switch contr r51g8al 10
connect ed dj : he vglta Jificatjon circuit and the

‘det ection dclzflbrugﬁ %ﬁ%ﬁgﬁ ‘é‘gﬁsgx P gg?ssvlgqe[ 88&@58‘5?391 S?rthﬁi‘{u@l}bﬁmcé%t- a Tenst ant
voltage b he .resi i and th etectioon circuit through the swtch.
The swi t'c%tuﬁ??g%éﬁ%gcltg e%agé%%v@é’ﬁa s 5%1'?%0185 A8t @me 91| arabefose pphighcihcuit to
the resi st‘%trrie?dll]g the detection circuit. The switch also opens or closes a
15 pat hway from t K& EBRstUHEe veliePagEPs appflewai thwivariable heurrent.st @heand t he
detection circuit in.response to OFF or ON signal fromthe sw tch

cont roFI i r%‘PPE?%S&%ﬂ?tCI’F%E@B%Q velepsestbe ssuppohssiontafodt iangrasicribeilt tipfeovi des
the ON si %gal o] t@g switch fromthe start point. The switch controlling
circuit aPE8195 oPqEYs cafe Wrircompmapossiblotte meivent falké epeidigo idi RET i 0d.
20 The voltage. anpl.ification circuit may conprise an operational anplifier
and a feedBaE¥hendhe duive carrent ppclemsiedhnowsiry cuit may conprise. a switch
and a switch controlling circuit. The operational anplifier has a positive

i nput terninal, Zensgeniessionngintuit enay eainpeidd RpesdufoRUh &ﬁﬁfﬂlrﬁa%ltag]éhe
feedback resistor is connected between the output termnal and one of 25

“the input SUEPH waltogit, nevavilt eindi s wwittlecoatrdlRnpasavie! Mhd Reliag,f gedback
7, 10 - connected in series between the voltage amplification circuit and the |
detection circuit. The constant voltage supply circuit supplies a constant
voltage between the resistor and the detection circuit through the switch.
The switch is connected between from the constant voltage supply circuit to
the resistor and the detection circuit. The switch also opens or closes a
15 pathway from the constant voltage supply circuit to the resistor and the -
detecﬁon 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.
20 . 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 inppt terminal, a negative input terminal aﬁd an output terminal.

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

25  the input terminals. The switch is connected n parallel with the feedback




[ witch also opens or closes its parallel pathway in response
-'[gSI Sé]tzlcz)rbrT?Jsl :i gnal fromt Ee switch controlling circuit respectively. hThe
switch controlling circuit provides the;ON signal to the switch fromt eI
start point. The switch controlling circuit also provides the OFF signa
to the 5 switch after the time period. Since output of the voltage :
anplification circuit is suppressed at 1x input voltage of the voltage
anplification circuit during the tine period, it becones possible to

. e . . q
nt f e : : , | when the drive current is change
g\r/g\r/.e Theaﬂsf3 ﬁ%g?gs s%én&g}trg%g}l%&%ﬁ%@%ﬂg%eﬂg p%‘%ﬁ‘gt%t, WRAY S ReERONEE ¥onst ant

' ' SW_t. contralling circuit. The switch is
connect od Bet neer Theeral g8 ﬁhnepls.ml%@gtcr)a o et gowsesivelecdit
' ' ] I opens ar, cl ps a. pa C
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signal fraqm:.tpe witch.controlling circuit respectively. The constant
volgt age sﬁjpgﬁgg cTﬁ%l?ﬂlpcfSc B‘Bh%& cycunalsamroyiiesade OdtFRveimalhte i t ch

t.ion circuit through the resistor. The sw tch copt_rol i ng
glngcfuh grestﬁﬁ%‘g?esa%%eﬂ@qﬂ@?gﬁ%m + oStnne owtnuthof then vditaget aniplifidation Th](ca
switch controlling circuit also provides the ON signal t.o.the switch after
the tinme &UY1S Spptessert at dx: inpa viodtagperfeitiecol iapg dmplification fiicas Ih t
beconmes possi bl e to prevent 20 false operation due to variation when the
drive cur r‘ﬁv‘rﬁmg $he Fng pariodett. betvmesuppsids ito prevent falseniera GRRI &ELA
constant voltage supply circuit, a sw tch and a switch controlling "
circuit. Tiatsnsvhen fi’@ldlag@cuﬂupplis/c]mal_ignﬂ dvesuppl i es a constant vol tage
to the detection circuit through the switch. The switch is connected

bet ween from t hdheostgramesivoldiagét siagndoynRBsch iesiktoral dwlih:, WOldROSnt
anplification circuit to the detectiqn circuit. The 8
10 voltage supply circuit and a switch controlling circuit. The switch is
connected between the voltage amplification circuit and the detection circuit.
The switch also opens or closes.a pathwasr from the voltage amplification
circuit to the detection circuit in response to OFF or ON signal from the
switch controlling circuit respectively. The constant voltage supply circuit
16 supplies a constant voltage between the switch and the detection circuit
through the resistor. The switch controlling circuit provides the OFF signal
t6 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
20  false operation due to variation when the drive current is changed over.
The suppression circuit méy comprise a constant voltage supply
_circuit, a switch énd 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

25  circuit and the voltage amplification circuit to the detection circuit. The




switch al so cl oses or opens a pathway (hereinafter referred to as a "first
pat hway") between the constant voltage supply circuit and the detection
circuit in response to suppression or ypsuppression signal fromthe swtch
controlling circuit respectively. The switch al so opens or closes a pathway
5 (hereinafter referred to as a "second pat hway") between the voltage
anplification circuit and the detection circuit in response to the
suppression or the unsuppression signal respectively. The sw tch

tart poi me e cloBe g o e P B R B e Gty haia (e
switch af tg RN lod. . Since.the first and.the second pat hways
are cl os e%ﬁg%%agp)tehgﬁv%&ﬁ%g&t stanyg F@ltﬁg? i%’@?ff‘f ClgEL, pad ﬁ&éﬁ%ﬁc@%

prevent f : Jon due to varijiation when the drive current is changed
over . Theéglégﬁtfgg %?%Jr? %és F?tg UTHPHTESS108 i, neeppregiion pigedl fromwthe switch

control li I keuit, The switch is nnect ed between the detection circuit
15 and th§98f}{°yb?g &‘FFB& respeptivaly ¢ i e Av54chy plagsormmscomelesesa prtthway

betvveeﬁ tteﬁ det efétion Ci r(éUit and th output circuit in response to OFF or
ON si ghal ‘CPYeikRe WiPtied denefor i'srponir pathwappbetweet ytheTheoltudet ch
control | i 9% clrcuit provides the OFF signal to the switch fromthe start
poi nt. Thé& e sEEHE andhehe fetegtion sircnitpimodspensd tetliNsepmakiono t he
switch after the 20 time period. Since the pathway is opened during the
time peri 84, the unsyppensioncigndll eesrectivelyentTieaksttchpesetrbing ufchift
variation when the drive current is changed over. The switch controlling
cireui t mdyovidesethehsuppressivnc bigmad doethes bgiieh from thatsthive pyait alie
current source increases the variable current to the 25 biggest rated
current wiMitthsalsopireyides theomsnppteasioncsighalito the i@t after the time
10 period. Since the first and the second pathways are closed and opened
during the time period, it becomes possible to prevent false operation due to
variation when the drive current is changed over.
The suppression circuit may comprise a switch and a switch
controlling circuit. The switch is connected between the detection circuit
15 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 controﬂing
circuit provides the OFF signal to the switch from the start point. The
switch controlling cireuit also provides the ON signal to the switch after the
20 time period. Since the pathway is opened during the time i)eriod, 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

25 biggest rated current while stepping up from smallest current of the




~different currents according to the second changeover signal. The swtch
controlling circuit may also issue the first changeover signal so that the
variabl e current source decreases the variable current to the smallest
current ‘whil e stepping down fromthe rated current of the different
currents according to the first- changeover signal. Since the variable
current 'is increased or decreased by sequential step up or down (i.e.

di screte up or down) operation which can reduce variation it becones

possi bl e tqaffer I ration due ta i 9f1 on when the
B Tve cur PRt coRblits RS Mg 15 A, MRSLE chARRII Sehil i HheerRD

Pref erred gabQdi; . > invention wildl now be described in further
details. CCI% her f gg{hfﬁ% eu(sR é]tﬁ%eaat}g%ﬁ?%e&%fﬂlﬁhé’%ﬁpﬁ%ﬁr sighahep dhafi the
becone be d dwth regard to the fqllow ng detail ed description
" and accorrptvtg‘r]ai‘{la}bqng "ﬁ'ﬁ%\%\ﬁﬁﬁ%‘er .cgﬂ%selﬁl © (varéahly ewwent toatheli sgatestof an

I nfrared %%%_f(:tti ng. device of a first enbodiment according to the present

i nvent i on:CUETt while stepning down oy the ratedarurzemoot hyediffeptitf Guraentsn |

circui% in ttgﬁ arra é%ﬂt of FIG 1; FIG 3 is an electrical diagram of
r

an opePat PSR ABREG £ 5% ehpngepyen rvigmyje ndiincefthel GariablaFkeGrrediti & a

graph of reference current in the operational anplifier versus variation
of power uBfEEsged ot decrsased by sqentiad aitepli wy vandofn dive aliiseiatat 8p or
enbodi ment; FILG 6 is an electrical diagramof an infrared detecting device
of a 25 SeFENPersen vdrichgevoediogvariativa ipbesanés pouethleitopreftPably
prevent false operation due to variation when the drive current is changed
over.

10 - BRIEF DESQRLPTION OF THE DRAWINGS
Preferred embodiments of the invention will now be described in
further details. Orher features and advantages of the present invention will
become better understood with regard to the following detailed deecription
. and accomnpanying drawings where: |
15 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

20 arrangement of FIG.. 2;
FIG. 418 a graph ef 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

256 second embodiment according to the present invention;



FIG 7 is an electrical diagramof a current changeover circuit, a current
generating circuit and a distribution circuit in the arrangenent of FIG 6;
FIG 8 is an electrical diagramshow ngga 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 versus variation of power voltage in the’

device of FIG 8; FIG 10 is a graph of current consunption of an alternate
enbodi ment versus variation of power voltage; 10 FIG 11 is an electrical

d agram of an | BTGRP 4o BRELABIIBKISREP b 3 <4ONTS ATERL PO g5c0r 9 g

to the present invention; FIG 12 is™a timng agr am SHOw

the devi ceufert! fanckdii gl L3 . 1.cal diagrgm showi ng a part of
an infrared 15 etnec'gj[};lrll1 Lglé(i}?lgg ?Tgamlﬁrwgennﬁgﬁﬁﬁ%céw% %ﬁle
present i. ghtd;on; FIG 14 is an electrical diagramshowi ng a part of an
i nfrared etecting device of a sixth enbodi nent according to the present
i nvention; FIG isatim di agram showi_ng operation qof a suppression
~circuit of the gi@% cg Br 2B e%iir ?&ZGIIW%m 1¥h9VEng , acpakk ofcan wifeapedm

show ng a part.of ;an infrared detecting device of_ a seventh enbodi nent
accor dlg ng detedting fruce ﬂ% %3%11&@%&@@ acrordingdn the @resanddnventignam
show ng a part 31 g)si nfrared detecting device of a eighth enbodi ment
according to th Iﬁﬁ Ent grARB pficrentrpansunstion aersus yaridtiagreposteawi ng
operation oi an.alternate 25 enbodinent; 11

- voltage 1n the device of FIG. 8;

FIG. 10 is a graph of current consumption of an alternate
- embodiment versus variation of power voltage;
10 FIG. 11 is an electrical diagram of an infrared detecting device of a
- fourth embodiment according to the present invention;
FIG. 12 is a timing diagram showing operation of the device of FIG.
1L | o
FIG. 13 is an electrical diagram showing a part of an infrared
i5 detectiﬁg device of a fifth embodiment according to the present invention;
FIG. 14 is an electrical diagram showing a part of an -in&ared
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 deviee'of FIG. 14;
20 ~ 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
détecting device of a eighth embodiment according to the present invention; |

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

26  embodiment;




FIG 19 is an electrical diagramshowing a part of an infrared detecting
device of a ninth enbodi nent according to the present invention; and FIG
20 is a tim ng di agram show ng operati &{I of the device of FIG 5 19. BEST
MODE FOR CARRYI NG OUT THE | NVENTI ON FI 1 shows an infrared detecting

device A of a first enbodinent according.to the present invention. The

device A conprises a drive power supply circuit 10 as a 10 characteristic
of the enbodinment in addition to conprising a pyroelectric elenent 15, an

| /V conversion g id 116 ( e;anmplifigation circuit, 17, det ecti on
circuit 18 and glrI\Ggﬂ%%t}t% %llll’a%lél ric%g %%ﬁni SaeW e apIPiaSF ofr anginfrazed. By
t he way, - ticoned prior art device has a limtatiaon in reduction
of curr enﬂ%@%ﬁ&%{;ﬁ%ﬁ o Hr}t@u?qlbo'%énﬂ%t perosiing: to thes preseat anvamtienr t ai n
addi ti onalan verage for the ability of current supply. This point is
explainedin detail with reference to FIGS. 2 and 3.. The voltage
anplification ch:r&uigb.ﬂ as shown in FIG 2 conprises an operational
anplifier 170 a 4G &9, 183 Fianipg diggramshowing apephiibn of the Glevas ofadFiihsi ti ve
i nput terminal, a negative input termnal and an output termnal. 20 A
referericewoltage Vref is applied to the positive input termnal. The
resistor (feedback resistor) 171 is connected between the negative input
t er i nal éﬂﬁs FHR NANG OAET MEE INGFENTIONs connect ed bet ween
the 1/V conversion circuit 16 and the negative input termnal of the
amplifier 170. ¥3GTHeshons i exfrd#@ deteshimgndévicdACof & fifstCanBbdiugdgd Wi th
a 12 : '

" according to the present invention.

~The device A comprises a drive power sup_ply circuit 10 as a

10 characteristic of the embodiment in addition to‘-(;omprising a pyroelectric

element 15, an I/V convefsion circuit 16, a voltage amplification circuit 17, a
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 limitatioﬁ in

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

15  certain additional‘ coverage for the ability of current supply. This point is

explained in detail with reference to FIGS. 2 and 3. |

The ﬁoltage 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 oﬁtput terminal.

20 A reference voltage Vref is app]ied_to the positive input terminal. The

resistor (feedback resistor) 171 is connected between the negative input

terminal and the output terminal. The resistor 172 is connected between

the I/V conversion circuit 16 and the negative input terminal of the amplifier

170.

25 The amplifier 170 as shown in FIG. 8 is constructed with a




[ rential sta e 170a, an output stage 170b and a constant current stage
g;gié Thi s stagegl70c conpri ses transistors 170d-170i which construct
mrror circuits. The stage 170c al so pjgvides power to the dlfferentlal_
stage 170a and output stage 170b. The transistor 170d is a PMOS depl etion
~type of transistor. Each of the transistors 170f, 170h and 170i is a PMOS
‘enhancenent type of transistor. Each of the transistors 170e and 170g is a
NMOS enhancenent type of transistor. For exanple, the resistors 171 and 172

| ; ' 't by an, voltage
are set t qiffePdrfeltIS:taBd 159 %\ﬁg% Chug! yq and Lhere
~anplificati on rate of @t he arrpléfll L e %?;ggfﬁ éﬁt I{doaff% alrffs‘; Itge?ﬁniﬁ(;i@ndg}s/ 200
K Chis) . r atpQ O r t rror o e sta LQC. 1S, (
t hat a) re]ﬁtg]}9 ghcép Hgﬁrértg%ﬁ y: L“bﬁgﬁlﬁ’ﬂlsfef o%nfﬁf"%rs; ﬂzo‘&r]%ég gggﬁgl ?{t';laoﬁgrwﬂ le a
drive curr NA 400n ow into the stages ) 1 , .
respect | ve[ﬁ 9'%01\2/\/%%?:11115%\?@36 \?gﬁlg‘%}i&)? \é\isgllg.o‘ﬂ Stl?ﬁ"t%‘;rc%ﬁlﬁ glr;]ffqrigﬁ?? f’ﬁf@e power
vol t age | educed to 2V du a ‘ cause, e C 9 |
t ransigst oﬁfﬁwigumﬁx&%i&bgﬁ q‘éeéﬁ@lﬂsﬁ@ Fi0elolg eBMQS aeplaticmitpel y t he
hal f (grom 200 nA to 1Q0 nA). The output " current ability of the anplifier
170 i s9al 9§ Fanseker-t éﬁq@ﬂb Hatlre transistooe WALt d70R0andAl70iTie e PMOS when
‘input signal of the anplifier 170 is greater than. the upper end of .t he
out put cu capent tybe ohtraasptor.i diady of tentiemsimtptd 17028nd NG0EHP AL
~signal in_accordance with the voltage anplification rate. ‘As a result, the
secur enes ¥ Rebasermpohtypecolaragistand Rdrexsedle} tlanrafistole 17t wige nt
consunption appear to be a contradictory problem In order to solve this
probl em tIf@ are eat tto1® MsObhmswanid 20 € (hme oRppbeLelf ﬁﬂartg@}e&,hgﬁgeoyer
circuit 11, a current generating circuit 12 25 and a distribution -circuit
13. The civiotigige ampdifvationpphtiecef ahdram@liGierr €70 ik 0sel3to 25 times G M
10 Ohms/200 K Ohms). The ratio of current mirror of the stage 170c is set in
order that a reference current of 200 nA flows _into the transistor 170d while
a drive current 200 nA and 400nA flow into the stages 170a and 170b
respectively, when power voltage is 3 V.
In this construction, if the power voltage is reduced to 2V due to any
15 . cause, the current into the transistor 170d as shown in FIGS. 3 and 4 s
. reduced to approximately the half (from 200 nA to 100 nA). The output
current ability of the amplifier 170 is also reducéd to the half (from 400 nA to
200 nA). Therefore, when input signal of the amplifier 170 is greater than
the upper end of the output current ability, the amplifier 170 cannot amplify
20 the input 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 contradictofy 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

25 and a distribution circuit 183. The circuit 10 also supplies a drive current to



each of signal circuits conprised of circuits 16-19. This circuit 10 is
- characterized by independent current mirror circuits which are individually
designed for-the voltage anplificationygircuit 17, the detection circuit 18
and the output circuit 19. And these current mrror circuits change the
dive 5 current for each of the circuits 17-19. The current changeover
circuit 11 issues changeover signals for changeover of the dive current to
t he above-nenti oned each circuit. The current generating circuit 12 is

corur| S kool RGAPERSGUS"Elhoe SN G R APIEY SR SILBONS 12,

and vari abl e current sources

current a | r The reference current squrce, 120 generates a
refer ence_%glg\rf%tﬁ?ghqk?%dégéﬁd%r ?‘&#?HEB%}FHE GBI W, Ares tpfigiduallyur r ent
mrror cirgutt wih a termnal T121. The source 121 provides the

i st i but iGsnidne &8 eRe SBlHEE Bmpification, fieewin 177 tha dekeckon@rduikda and r ent
based on t:ﬂe r@;)erence.c;irgre t fromthe 15 reference current source 120.
The vari afP& 1 eyt es&ﬂlzﬂi%? aiugrent gRPIPS eticoits cehranget the diver

ci rcui-%s Wi th tefg)m' n%%ls T122-T124 re](sﬂgect ively. Each variable current

sour ce °pr SWERY JoRgach of thayeirewits dirkliit 13 through its terminal with the
vari abl e current stepped up or down.to any of different currents based on
t he reference c@%ﬁwr%rc@mrﬁ@l{ aitaitli ¥ dsams cRAngaoveendignalef&et to
one, two, three tines of the reference current. In an exanple of FIG 1, -
the fixed ngeeersythe alive ¢uirent dm the abbestmeasitidndMIBht diaigi.st ors 121a and
121b. The transistor 12l1a is connected. between the reference current

source 120 and Jhsuntremhgenaratisigstioruifl 22Hs cbmprosedestt£ s fbRIMR b6
~termnal T121 and ground. Gates of these 25 transistors 12l1a and 121b are
- al so connéevee b fixbe curmmitisourdiel Yhhad aireabid current sources 122-124, |
' 10 The circuit 12 generates a fixed current and variable currents. The
reference current source 120 generates a reference current. The fixed’
current source 121 is Vcomprised of a current mirror circuit with a terminal
T121. The source 121 provides the distribution circuit 13 through thé
terminal T121 with the fixed current based on the reference current from the
15 reference current source 120. The variable current sources 122-124 are
cpmprised of current mirror circuits with terminals T122-T124 respectively.
Each variable current source provides the distribution circuit 13 thrdugh its
terminal with the variable current stepped up or down to any of different
curlje'nts based on the reference current. For example, the different
20  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

js connected between the terminal T121 and ground. Gates of these-

25  transistors 121a and 121b are also connected each other, while the gates are



connected to a drain of the transistor 12l1a. This source 121 provides to
-the distribution circuit 13 through the termnal T121 with a current
obtained by increasing or decreasing {je reference current at a ratio of
current mrror. ‘This ratio of current mrror is decided by a ratio -
(wmdth/length) of transistor 5 sizes of the transistors 121a and 121b. The
vari able current source 122 is constructed with NMOS transistors 122D,
122c and 122d and switch-elenments (e.g., PMOS transistors) 122f and 122g.

The NMOS j i : t the ternjnal T122 and
oround, and el e detn of BERREHE: LA S Hhia gome (bt dio e s

transi st ory:i2.4a, . . thansistor ,122¢ i onnected in series Wwth the
switch el edlrr%%%ﬁf?%?gu% 3 Wguggrtﬁgger%b?ﬂ;i i WHOR Chpent ohkaingd by 122¢
and the eligc ent.122f I s connected .between the termnal T122 and ground. A
gate of t RECYASHE OF decredsing the reforencs, Auiend atq rato pfgwireptmirtergat e of
t he NMOS t,]?ﬁgsi is;.torf 121a. The 15 NMOS transistor 122d is connected in
series w tHUE AU GLICURrentapEer 19 dacidedihiv 2 ratie (widtihdlengbmboftaninsistaf t he
transi stor .122 nd the elenent 122g is connected between the term nal
T122 aRd GEEHEthe tgandsiors didamndnE2Br.or  122d is al so connected to the
drain and the gate of the NMOS transistor 12l1a. Each transistor of this
source 122 provilhes Yariahle ¢usrantbwonoee ci22uit ddsPAudtbd owgth t NMOS ni nal
T122 (and the switch elenent) with a current obtained by increasing or
decr easi ndrandstasedddbe E2Ra emd all22dr ahido sefiteur sleniertsr (@F, PMIOS ratio
of current mrror is decided by a ratio of transistor sizes of the

transi st otrangistaxat 1226ehhd (1220, Tlc NMAR 2thhnsiEier VIERIhah ecditeeait
source 123 is constructed with NMOS 25 transistors 123b, 123c and 123d and

switch el drebween 1B8temnihal T3@2amdrgtdunt® and its gate is connected to the drain

10 and the gate of the NMOS transistor 121a. The NMOS transistor 122c is
connected in series with the switch element 122f while the series
combination of the transistor | 122¢ and the element 122f is connected
between the terminal T122 and ground. A gate of the transisﬁor i22c1s élso
connected to the drain and the gate of the NMOS transistor 121a. The

15 'NMOS transistor 122d is connected in series with the switch element 122¢,
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
1224 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

20  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

25  transistors 123h, 123¢ and 123d and switch elements 128f and 123g as well




as the source 122. The variable current source 124 is constructed with
NMOS transistors 124b, 124c and 124d and switch el enents 124E and 124g as
wel | as the source 122. The distributig$ circuit 13 is conprised of current
mrror circuits 5 131-134 and distributes the drive current to a part of
the signal circuits, for exanple circuit 16 based on the current fromthe
fixed current source 121.  The circuit 13 also distributes the drive
current to the remaining part of the signal circuits, for exanple circuits

17-19 b t . | abl t, 122-124. 10
In the oxampre SPORRGI2S" The Huifle, “irbaP confit nBc i foRatRpicsth

transi st or 3 Ih ransi r 131a.j onnect ed hetween a

vol t age som@égﬁ%gﬁqﬁtérgigﬁphi?&crﬁéﬁiﬁﬁe@&éﬁ’é&‘i‘t%P’%‘Slfﬁ 1241 agdnkideed

bet ween t he vgjita ?} source d the IN conversion circuit 16. Gates of these
transi stor® ¥ 5183 g 531 al so connected each other, while the gates
are 15 connect edlz}:tgeo a digain of, the transistor 131a. This circuit 131
obtains the drivie QItFbNEiony cirgwit el iip gosrprisesr ef stimpnthminor rértuifs om t he
source 121 at_.a ratjio of current mrror. And the circuit 131 distributes

t he drPve ]cﬁr'l%ﬁtandtdgs"trﬂéﬂleﬁl theslrivestwmrent tenipart ®f thbeigredli drovfitse G ent
mrror is decided by a ratio of transistor sizes of the transistors 13la.
and 131b. eXample @rquitilf begedien thasurment ddomi the RS ciransi Sugcs 1282a and
132b as well as the circuit 131 and distributes the drive current based on
the currehe irowittifealsodisteibings the thivewnrtagetathy idhsalih@pact 6EtHd 17
The circuit 133 is constructed with PMOS transistors 133a and 133b as wel |

as the cisigml cir8ditanfbrdestmphutiasuithel HIHViengedr 68 NthebasaeneFrddietir r ent
from25 the source 123 to the detection circuit 18. The circuit 134 is
const r uct edarigble current sources 122-124.

10 In the example of FIG. 1, the circuit 131 is constructed with PMOS
transiétors 13ia and 131b. The {ransistor 131a is connected between a
voltage source and the terminaerl?.I. The transistor 131b is connected
between the voltage source an& the I/V conversion circuit 16. Gates of these
transistors 131a and 131b are also connected each other, while the gates are

15 Vconnected to a drain of the transistor 181a. This circuit 131 obtains the

- drive current by in'cfeasing 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 transisfors 131a and 131b.

20 The circuit 132 is constructed with PMOS transistors 132a and 132h
as weﬂ as the circuit- 131 and distributes the drive current based on the
currenf 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

25  the source 123 to the detection circuit 18. The circuit 134 is constructed




with PMOS transistors 134a and 134b 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 the infrared detecting device Ais
now explained. 5 In any of the variable current sources 122-124, when both
of the switch elenments turn off by the changeover signal fromthe current

- changeover circuit 11, for exanple the current (hereinafter also referred
to as the "generated current”) equivalent to the reference current is

s the “generated current’) equivalent tot rence.
G ot 11 but Tau of POST BRI 15UA7 MR, BRGNS ARG Ut . gnd ¢ e

current eqyl he reference ., current) based 't he gener at ed
current t@%%@%%F@g%”&i%f%‘?ﬁ%ﬁeﬁ%’f{%‘éufrefl?ﬁﬂmgﬂi?%@e 4 torkpeof t he
sour ces 122-%13‘51%]@&?&3'%0% of the switch elenents turns on by the

changeoverou'g the circuit 11, for exanple the current 15
("generated current”) equivalent to 2x reference current is provided to the
circuit 13 fromtHelbakionapt the, rediidetacting, davige sh rii nave explainddi ve
current (eI.g., tt}e current equivalent to 2x reference current) based on the
gener aPed [BuRREML the VhBably catsatdiovgced 188124 fwhae hithcof the b#itch | n
any of the_sources 122-124, when both of the switch elenents turn 20 on by
the chang&dements guem off by the changedver 1dignabfranathy euttent caliargpbver
("generated current") equivalent to 3x reference current is provided to the
ci rcui t. 131cudin il dfor eexrimple. ththewrrewtuitherkinsften aistcifdtéstot he €Hd ve
current (e.g., the current equivalent to 3x reference current) based on the
gener at ed "eenewted tourrdre"k equiraparidton the ke fovbhceobutreat 4 pauvided e 4R 25 On

t he other hand, the source 121 provides for exanple the current 17

distribution circuit 13 from the terminal. The distribution circuit 13 then

i0 distributes the drive current (e.g., the current equivalent to the; reference

current) based on the generated current to the corresponding circuit of the

circuits 17-19. |

In any of the sources 122-124, when one of the switch elements turns

on by the changeover signal from the circuit .11, for example the 'current

15 ("generated current") equivalent to 2x reference current is provided to the

¢ircuit 13 from the terminal. The circuit 13 then distributes the drive

current (e.g., the current equivalent to 2x reféfence current) based on the
generated current to the correSponding circuit of the circuits 17-19.

"1In any of the sources 122-124, when both of the switch elements turn

20 on by the changeover signal from the circuit 11, for example the current

(“generatéd current") equivalent to 3x reference current is provided to the

circuit 13 from the terminal. The circuit 13 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.

26 On the other hand, t_he source 121 provides for example the current




("generated curréent") equivalent to the reference current to the circuit 13
fromthe terminal T121 regardless of the changeover signal fromthe circuit
11. The circuit 13 then distributes thg;drive current (e.g., the current
equivalent to the reference current) based on the generated current ‘'to the
5 IN conversion circuit 16. Since the voltage signal of the circuit 16 is
amplified by the voltage anplification circuit 17, there is no need to

- expand the dynamc range of the circuit 16. On the contrary, if the drive

current t¢r ar G f V. vol t i gnal of .t.he
Circut 16 Sorarated (hbadd MRRyANAPISIR Rierhitf SRRl e Bt arcli ¢ 16
is fixed. ' | nc he,drive currenf .to ch, of ..t he
circuits 1 3 ?@e ggﬁlﬁyégﬁm?éé%%ﬂi%pscﬁghﬁﬂa&ggpvq{aggaa%fpophgﬁ% Fa¥RBdover
signal, t | ve. currept ,can ,be reduced to .low | evel such as a few A or
10s nA. Fg;i' iﬂéang}réﬁltbggc%ﬁg ﬂférﬂ)&}g?s ttg’@ gﬁi"@e"%ﬁﬂéﬁ?-gboﬂ%@a&ﬁr‘%ﬁnﬁ he
circuits 17-19, b e%}on ﬁ%ri ation of gactor such as power voltage or
anbi ent tgﬁﬁévtﬁal?]&‘?g? % Tpiexengce gurrent) based an the genaratd auwent tedbeed in
accordgnc:liﬂyvith the - variation. Expanding upon this, in a normal node when
t

both o SRAVERIOR| @HRAE sLG.n 2ueR e veltageusignsl e theodirenid d6fisst at e,
when the variation causes operation of the circuits to be unstable, by

turning t RRYESERY thpswdinge amplbifieation eircuitot hahebasedoaretite empaindt i on,
t he operatjon can be 20 keEt in stable state. As still another exanple,
when a bathedynpmigernge efthe cirauisdfier Gothe eoniiany,df blas teivy ceatdmge Wi |l |
be varied (decreased) as tinme passed, by turning the switch el enments on
one aft er thacineait BEseas changed over,ithiei wiljageheigppeofitthorvicais 16 eght i n
stable state. On the other hand, when a fixed voltage source except the
battery i $lugtuateze@herbforepdradiivn cafredb td ke eircailti 16 {sefithd. the circuit 17)
whi ch requires conparatively larger current 18
10 As described above, since the drive current to each of the circuits
17-19 can be individually changed over based on the changeover signal, the
drive current can be reduced to low level such as a fow pA or 10s nA. For
example, by changing over the drive current to each of the circuits 17-19
based on variation of factor such as pdwer voltage or ambient temperature,

15 the drive current can be appropriately reduced in accordance with the
variation. Expanding upon this, in a normal mode when both of the switch
elements in each of the sdurces 122-124 are off state, when the variation
causes operation of the circuits to be unstable, by turning the switch
elements on one after another based on the variation, the operétion can be

20  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

25  the circuit (e.g., the circuit 17) which requires comparatively larger current




can be kept in stable state by setting the drive current to the circuit

| ar.ger. Current consunption in each of the other circuits (e.g., the
circuits 18 and 19) can be reduced byjgetting its drive current |ower.
Mor eover, since the fixed drive current is distributed to the circuit 16,
5 influence of current changeover in the circuit 16 can be excl uded.
Therefore the performance or behavior of the circuit 16 can be kept in
stable state, while current consunption of the circuits 17-19 can be
reduced bega in ' | el LLSE L d.to.each of the
Circutts ToLs KAt VAR BRo D Kauale ARPbib] iRl e A Rl 15
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current from current source. es the

drive cur rlg%aﬁ%etrgaugegibc'%iﬁiﬂ%{ﬁ%ﬁ?@?@%ﬁﬁﬁq on the current fromthe

vari abl e ¢Urrent sour W&es a means which is
prohi bited fromjssui ng the output. signal when @ pulse width fromthe
D IEeRE sipee iR s

circuit 18 i s nBrECRYEY SWE eddriyy ewren ihuted tprhe cirenihl6.s
deci deg bxmtlhe drive current in order. to prevent false detection. If drive
current t SRR ofqHrrentse eoRanhbbthegizeuit 1goandpeexluded Thenefore16
-woul d sli %gtly ary. The voltage with the slight variation is then
anpl i fi edUBG Reglorgianag ¢r behawgriofcthet sireuithts genfly kenténatableehiateor of
the circuit 16 could be unstable. If drive current to the circuit 20 19 was
changed oVeile cwirept senswmation of theneintuit®d 7ckacaye e andutddbeéause thaut put
signal of false detection could be issued. For these reasons, it is
desi r abl e vesiable dtivevartentrisnlistribwed o efchiof the civonits 1761%nd 19. In
anot her alternate enbodinent, the distribution circuit 13 as shown in FIG
5 distributes the air alternarer embotdimeht whier disttibulionadifcdiba3 Amtgbiifar enti al
stage 170a of the circuit 17 based on the current fromthe fixed 19
10 = the drive current to the circuits 16 and 19 based on the current from the
fixed current source. The cifcuit 13 also distributes the dﬁve current to the
circuits 17 and 18 based on the current from the variable current sources.
The circuit 19 comprises a means which is prohibited from iss'uing the output
signal when a pulse width from the circuit 18 is more narrow than a
15 prescribed width. This width is decided by the drive current in order 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
20 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 distributidn circuit 13 as

shown in FIG. 5 distributes the drive current to the circuits 16 and the

25 differential étage 170a of the circuit 17 based on the current from the fixed



current source. The circuit 13 also distributes the drive current to the
out put stage 170b of the circuit 17 and circuits 18 and 19 based on the
current fromthe variabl e current_sourggs. Thus, by distributing the fixed
dive current to the differential stage™170a, operating point (offset) of
the 5 circuit 17 can be kept in stable state. Therefore, current _
consunption can be reduced while keeping the performance or behavior of
the circuit 16 and 17 in stable state in accordance with the

above- ment | latiqa., . ln this.alternate enpbodiment, the driyve
current ttc(;'h? ﬂeéﬂo%%ﬂﬁ? : s%ecmi%b]f%rﬂ}s%i‘ﬁéqﬁ‘éte%t grive ?§r§3¥ ng‘fhe N
conparati vel | | er rrent in ord 10 to save power. Since objective
pem‘oor nan@éltﬁléﬁ %ﬁ%@oyﬁﬁt %ﬁeﬂé‘ﬂ HisuH &hea%‘?ic&ré’“&?r F%rﬁf:]‘i d% h;eSQSthu hes]'E a?ﬁ
170b is reduced due to reduction of power voltage, the performance o e
ci rcu:tS 17’“&’%‘%&%‘( E‘rw&maﬁ%ﬁuﬁmtfﬁ@urw- i Thatse i digtltlﬁetlugithe fixedent to
the output stage 170b. FIG 6 shows an infrared detecting device B of a

“ second ents¥Be EErent tp she oliffereptial stagepl Wanopearatiowgt paimt (offsetlendi thee B i s
characterized by a drive power supply circuit 20 conpared to the device A
bei ng &if wwh&ﬁ gan et keHendstable gfoverTiserefiry, cairentictn@npsionaairisd | ed by
external signals. The circuit 20 conprises a current changeover circuit 21,
a current redocgbmdribt keepingritiei perf@nandceaodbshavibr bf 6he eircalt 16 334 Tfhe
~circuit 20 also supplies a drive current to each of signal circuits

conpr i sed iofsteblecuatesir?e@ddaitewitll thenibsRangacvaed Ghatktidn. 21 as shown in
FIG 7 is constructed wth input termnals T211-T213, PMOS transi stors

211-214 and a NIRShis adeshstoemPdbBimdhe BYEivE @ﬁﬁﬂe&%%%%lém%ﬁ% shge
connected between the 25 voltage source and termnals T211-T213
respecti vaddb &ed birgaite 1f ahd9eis20t to comparatively smaller current in order
10  to save power. Since objective performance cannot be obtained when the
drive current to the output stage 170b is reduced due to reduction of power
voltage, the performance of the cirpuit 17 can be preferably maintained by
inQreasing tfhe drive current to the 6i1tptit staée 170D,
FIG. 6 shows an infrared detecting device B of a second embodiment
15  according to the present invention.
| The device B is characterized by a drive power supply circuit 20
compared_to the device A beiné different in that the drive power supply
circuit 20 is controlled by external signals. .
| The circuit 20 comprises a current changeover circuit l21, a currenﬁ
20  generating circuit 22 and a distribution circuit 23. The circuit 20 also
s‘uppli.es a drive current to each of signal circuits comprised of circuits 26-29.
The current changeowfer 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 transistorsr 211-213 are connected between the

25  voltage source and terminals T211-T213 respectively. Each gate of these



transistors 211-213 is connected to 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 ggain of the transistor 214 and
ground. 5 The current generating circuit 22 conprises a conmon variabl e
current source 222 as a characteristic of the enbodinent in addition to
conprising a reference current source 220 and a fixed current source 221 as
well as the circuit 12 of the deV|ce A. The variable current source- 222

10 1ransi o3RRI ﬁ22ﬂ?§ fh M%@%ﬁﬁ@@ﬁéﬁ%@ .
t e
Corm nal s 2o RS sewéfgﬁgﬁo ofjn feuRies fﬂeﬁﬁi\ﬁé@&&éﬁa@yi@
' 221a.
G st but 200 19 fonnedsd Beliges 32&8&%&‘6@3@& the Eransistes 214 owid 232

. as anot her characteristic of the enbodinent in addition to conprising a
current mSEPBRAcircuit 231 as well as the circuit 13 of the device A. The
current mrror g¢ircuit 232 further conprises a PMOXS transistor 232c whose
drain Ps connectld® cBriemé generatinen cicniui2? 2@mpnitea PMoEimbhansiigbly 232d
whose drain is connected to the output circuit 29 as 20 conpared with the
current nicREEDtcpowget 233 s Thehamactarigti 0f itheaéwmbodhentoilelddigbnt e
mnimmdrive current to the circuits 27-29 when _the termnal s T211-T213
are opene@omprigsihgs: tefemncsi cureenteswiree 220080l 8 fisidofarehPsddi@e NCA t 222
must be decided, there is a need to pull up or down transistors of the

circuit 2well msaﬁleexam:pite 18f ofFtlie dévieadh Aheekasihble cﬁﬁte%técﬁ{rcé)fzﬁdﬁe
termnals T211-T213 is pulled up by the reference 21
further comprises a NMOS transistor 222¢ and a switch element (e.g., PMOS
+ 10 - transistor) 222h as compared with the variable current source 122. Control
terminals (gates) of the elements 222f-222h are connected to the terminals
T211-T213 respectively. Gate of the NMOS transistor 215 is connected to
the drain and the gate of the NMOS transistor 22 la.
The distribution circuit 23 comprises a common current mirror
15 circuit 232 as another characteristic of the embodiment in addition to
cdmprising a current mirror circuit 231 as well as the circuit 13 of the device
A. The curreﬁt mirror circuit 232 further comprises a PMOS transistor
232¢ whose drain is connected to the detection circuit 28 and a PMOS
transistor 232d whose drain is connected to the output circuit 29 as
20 cbmpared 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 Changedver signal to the éiréuit 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

25 electric potential of the terminals T211-T218 is pulled up by the reference



current fromthe reference current source 220 in order to save power.
Especially, in case the device Bis nounted into an IC, snall-sized devices
with nulti-voltage (up to eight-way) cap be realized by opening or
grounding the term nals T211-T213 using technol ogy such as w rebonding. 5
According to the device B, drive current to the circuits 27-29 can be
changed over up to eight-way by providing the external signal of high or
low |evel to each of the termnals T211-T213, and therefore current

consunpt i edrredNfrden AN’ POfek@LE ﬁufﬂfgg&rcg\hﬁg? ai%xolof(ﬂegrt éc? r%ﬁﬁH E)E)gr?%f 1.5V

is utilized as a power source, drive curre =29 can
be set sofdhati ' is optimzed by adjusting.the. external
signals to helatﬂg; %‘?%%F@E‘%Wi@ lsb%ggg%%ﬂlu?tﬁeamﬁ@@%%‘t sx(z%g 1% i es.
FIG 8 shqus 1 Rf ipfrared detecting device Cof a third _,
enbodi nent ac%é% %%Rfi%ea[]‘}?epop?@grw aﬁrﬁf’é’rﬁ‘? gfﬁﬂlzfé HePeddye O gronading
- character| by. a,C r angeover circuit. 31 which jssues changeover
signal s t%ﬁggﬁlﬁ’(ﬂa&s %lﬁgtﬁf£3ﬁ%(ge@cgﬁ?f98?§“6h ag vagebaadingenerating circuit
32 basgd on pom§{ %@ﬁta%e. Tgf current changeover circuit 31 is conprised
of resPstors 31fceMsingto thedlevese By deiverauzant tmthagtircuith@7r2%icandres 311
and 312 arg for. 20 exanple resistors (e.g., non-doped polysilicon) with
hi gh resi §hanged pyer uptneish wiaydw prayidimscthesarteduleignali of ligh ordbtvage as
t'he power ,voltage. The NOT circuits 313 and 314 have different thresholds
and i ssue 1¢¥pd to@aghgf dhe termnipals $214-B2LH roahidhe refors cthe ndicohdeptio age.
For exanple, . the threshold of the NOT circuit 313 is set to be higher than
“that of tKkanheREEopriatelytredutedThe NOT circuit 313 provides the changeover
signal to one of 22
: ~ When at least a battery of 1.5 V is utilized as a power source, drive
10 current to the c_ircuits 27-29 can be set so that current consumption is
optimized by adjusting the external signals to the terminals T211-T213
based on the number of the batteries.
FIG. 8 shows a part of an infrared detecting device C of a third
embddiment according to the present invention.
15 | 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 poﬁer voltage.
The current changeover circuit 31 is comprised of resistors 311 and |
312 and NOT circuits 313 and 814. The resistors 311 and 312 are for
20 example resistors (e.g., non-doped polysilicon) with high resistance-(10s
MOhms) for saving power and detect divided voltage as the powei' 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

256  circuit 314. The NOT circuit 313 provides the changeover signal to one of




the switch elenents in.each of the variable current sources 322-324, while
the NOT circuit 314 provides the changeover signal to another of the switch
elements in each of the sources 322-32 The operation of the infrared
detecting.device Cis now expl ai ned. When t he divided vol tage detected
by the resistors 311 and 312 is higher than both of the thresholds of the
circuits 313 and 314, these circuits provide the changeover signals of Low
|l evel to the sources 322-324. Since the switch elenments in each of the

sources 32 h .Of t he,.drive power supply circuit proyides for
exanpl e tﬁ%e %ﬁi\:/%l %ﬁ%ﬁ% lgq%%c\?a?- e ¥ Brlﬁﬁ %rrleggggg & %‘:?r'?éﬁtw t he
vol t age appl hiheatlion gircuit., the detection cirquit apd the output
circuit. %ée%\fq)ﬁé%uﬁ%? gl p&%Y@ﬁ@(ﬁB&E‘@BE%W%W toanadher of tha swigh312 s
| ower than,the thresh lh‘g f the circuit 313 and higher than the threshol d
of the cﬂe@&?lftsﬁzﬁac?‘ tgPrSQHF?esS Hi32hd 314 provide the changeover
signals of 15 Hgh and Low | evel to the sources 322-324 respectively. Since
the switch el enBRtParatiencof die infzares detectizgodsdde tthém nowr explaimed! of f
the drive_power_  supply circuit provides for exanple. the drive current

equi vaP enwlﬂ%n dhe digrdademeléagedeterted diy thee resistoageB1drphi f3k2atd hiwleir cui t
the detection circuit and the output circuit. 20 Wen the divided voltage
detected bhanheth eEthe thresBolisafdha trcuits 318waid Bihdntheet kiretitkhgotiliceshol ds
of the circuits 313 and 314, these circuits provide the changeover signals

of High | thelchrmgeheerssigmds @2Po823evebi tac ¢he tdoarsss BED- 4o meSihse ithceach of
the sources 322-324 then turn on, the drive power supply circuit provides

~for exanpkwitcheldmients iipadnbf psotacens22-82thah tueh QL BEE dENE R’ OF the
voltage anplification circuit, the detection circuit 23
supply‘ circutt provides for example the drive current equivalent to the
10 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 the threshold of the circuit 313 and higher than the threshold of
the circuit 314, the circuits 313 and 314 provi&e the changeover signals of
15~ High and 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
suj)ply _circuit provides for example. the drive cﬁrrent equivalent to 2x
reference current for the voltage amplification circuit, the detection circuit
and the output circuit.

20 ' 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

25 referenqe current for the voltage amplification circuit, the detection circuit




and the output circuit. Therefore, when the drive current to the signal
circuits as showmn in FIG 9 is varied (decreased) due to the variation
(reduction) of the power voltage, thezgrive current to each of the voltage
amplification circuit, the 5 detection™Circuit and the output circuit is
adjusted (increased) by two-step operation. As a result, the drive current
can be converged within a prescribed range of optimal current consunption
over. a prescribed variation range of the power voltage, and the drive
current c q%eq{ &ﬁ%abl reduced based on the variation of the power

vol t age. n an gFﬁ e enbodi ment, the current changeover circuit 31

‘conpri ses at t three its. The circuit 31 al'so issues at |east
four ki nds of cﬁi’ﬁﬁ%tg?}%rwgcrﬁg‘?éﬁi%éuﬂﬁpﬁéﬁtt hg signali dirapity ae ghowana t he

di stributi rcuit, th prow?e at least four kinds of drive currents to
the vol ta&g&ar{%ﬁ frazied; CE?&S@@ tduet b thie tvaeiatm Gledustipnhod theeosput
-cirrcuit 15 according to the changeover signals fromthe circuit 31. In _
anot her aVplaga gh rﬁgb‘tﬁ rarient tiveeanly pf fhe clvdirage camplification tci@hit, . ¢henpr i ses
resistors 311 and 312 with different tenperature characteristics. 1In the
const r Bict idgtecsionrrigeuit, and theimttpnt Circyit, isnadjudoqk Ginpsdaestl) byowo-vidph  hi gh
resi stance and | arge negative tenperature characteristics is used as the 20

resi stor 8peration.t hifs cagesukj rhe thiwedewi@ad vl tlRgRodesrRAS 4atNRI le the
resi stance of the resistor 311 beconmes high as anbient tenperature

decr eases presueilsad taipeedfominnhal bireat koatumPeiohWiies %Spr'%%gnﬁé’(ff vatftioy n on
one after another so as to step the drive current up. Therefore, when the

drive curarge of oht peveirgndtagel aaliths Bve bemant @aﬁltfé preferabl n%i’-é&@&:d
(decreased) due to 25 the variation (increase) of anbi'ent tenmperature, the

drive curbastd ba thactrddtidf of the power voltage.

10 : : In an alternate embodiment, the current changeover circuit 31
comprises at le-ast three NOT circuits. The circuit 31 also issues at least
four kinds of changeover signals. The current generating circuit and the
distribution circuit then provide at least four kinds of drive currents to the
Voltage amplification circuit, the detection circuit and the 6utput circuit

15 according to the changeover signals from the circuit 31. |
In another alterhate 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 'characterisﬁcs is used as the

20 resistor 311. In this case, since the divided voltage decreases while the
resistance of the resistor 311 becomes high as ambient temﬁerature
decreases, the switch elements in each of the sources 322-324 are turn on one
after another S0 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

25  the variation (increase) of ambient temperature, the drive current to each of




the voltage anplification circuit, the detection circuit and the out put
circuit is adjusted (increased) by two-step operation. As a result, the
drive current can be converged within a prescribed range of optinal
current consunption over a prescri bed?4ari ati on range of anbi ent
tenperature, and the drive 5 current can be preferably reduced based on the
variation in anbient tenperature. FIG 11 shows an infrared detecting
device D.of a fourth enbodi nent according to the present invention. The
device D | chgract eri zgd by conprisi na a battery as a power 10 source
(not showhR§ Koitpee amplificatigneirewidnthadetectioncirquitiand the cmtpen tircuit
changeover circuit 41 and _a suppression circuit 44 in addition to

conpri si nip adivstedineraased) by éworsted Speratio cAsuarsabintles deive cudfenta
voltage anplification circuit 47, a detection circuit 48 and an out put

-~ circuit 4%ande coavergesl whthidey peeschibellralize ofogRinAROGESHE cosdifptibn40D
further conprises a holding circuit 400 while conprising a current

gener at i ngvet mcprésciibedndaration tranpet o0 amiEEAE YeinpéBaiRge Mahl 85 GRRedevi ce
A. The holding circuit 400 as shown in FIG 12 holds state of out put

si gnal 5 S48unfent heaw ubg Upreférably t re@cb @ his hhbBedapwt i rined. T41. The
'stgte of $49.is held f??)m a g%"?nt intinm ﬂgﬁ:t?i@nga%%h% 228%&31\/}1%‘%
conponent se@apptatiired vol tage VA7 by the circuit 47 beconmes equal to a
prescri bed detection threshold voltage V481 or V482 of the detection

circuit 48 or cFogen1sBows!-6f BIFE - L a0t f i.as. vol f.age). Vb

than the detection threghgl d vo%gede%@%é gg{’ltcgﬁ ?ﬁg¥%€¢tl Oe&n%ém?egtal SO

referred ﬁ&@&@gﬁ@ﬁﬁ@bf&eﬁﬁﬁﬁ%‘éﬁl- 25 The current changeover circuit 41
' Il to | :

provi des a changeover signa

The device D is characterized by comprising a battery as a power

10 source. (not shown in FIG. 11), a mode changeover circuit 40D, a current
changeover circuit 41 and a suppression circuit 44 in addition to comprising
a pyroelectric element 45, an I/V conversiqn circuit 46, a voltage
ampljﬁcation circuit 47, a detection circuit 48 and an output circuit 49 as
well as the device A. o

15 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 (fail time of

20 S48). When components-ampliﬁed-. voltage V47 by the circuit 47 becomes
equal to a prescribed detection threghold voltage V481 or V4.82. of the
detection circuit 48 or closer to a reference level (“offset” by bias voltagé) Vb
than the detection threshold voltage. Hereinafter the period T41 is also

referred to as a "holding period" T41.

25 The current changeover circuit 41 provides a changeover signal to




one of the switch elements in each variable current source of the current
generating circuit 42. The circuit 41 also provides anot her changeover
signal to another of the switch el enents. One of these changeover signals
is further explained. 5 The circuit 41" as shown in FIG 12 provides a
first (Low) or second (H gh) changeover signal .as the changeover signa
S411 to each variable current source. That is, the circuit 41 issues the
first changeover signal froman end point in tinme of the holding period
T41. This

| | S biSRU Ll.e the voltage VA7 is equal ,tp a prescribed
Ctransiti orcl)ﬁ%} ﬂ@?&%?‘é’@% @aﬁnéa\gf% 1@4@1 C%oyal(}&%% BPHE’PBsSé’Pg?%Qf @ﬁ%ﬂé‘ﬁﬁf‘éltl evel
Vb than t nsiti-on. eshql d .vol.tage. ,The valtage V411 or V412 is set
to be cl ogglr:l&{%nfglémfcélllé:@nce vrcuiy st plso prevides cmathat whoaghever A
vol t age. 'fl;?e ircuit. 41 also i,sage the second changeover signal. This

signal is &8 %H%‘P"ef UHdeTteeletentss  Ongrafithese ehangaower sfgmabnise | evel
Vb t han tge ijr&ansi i,on_threshold voltage. 15 The second changeover signal
is al so hdPEhetexRipBed hol ding period T41l. Therefore the each variabl e
current source steps the variable current down to a current. (hereinafter
referred to as dbtepav@nt ddvasghewnrionFiG. 18 mbiitestd fimsta(aw)edr sedondnt of
the different currents and keeps. the power-saving current while the first
changeove(Higlgnahangeoves mgmaloas tihe dtamgdoeer hinthl Shel eacdhchavihdhbk
current source steps the variable current up to the rated current and .
keeps t hecnatead sowrcent That lig thre cieaiindl dbangetive firsts cBaagedveri sghgd. The
each variable current source also steps the variable current up or down

accordi ng fraontdreend gidiet i hangedhe Inilgingl pdried THOWTHS sidiPis iddued
different fromthe signal S411. 25 The suppression circuit 44 starts
suppr essi evhitd thetvoltagofV4nys equslitd a2frescribed transition threshold voltage
10 V411 or V412 or closer to reference level Vb than the transition threshold
voltage. The voltage V411 or V412 is set to be closer to the reference level
Vb than the detection threéhold voltage. The circuit 41 also issues the
second changeover signal. This signal is iss;ued' while the voltage V47 is
further from the reference level Vb than the transition threshold voltage.

15  The second changeover signal is also held during the holding _period-T41..
Therefore the each variable current soufce steps the variable current
down to a current. (hereinafter referred to as a “powér_-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
20  other hand, the each variable current source steps the variable current up to
the rated current and keeps the rated current while the second changeo.ver
signal is 1ssued. 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.

25 The suppression circuit 44 starts suppression of output of any circuit




or circuits included in the signal circuits (circuits 46.49) in order to
suppress the output signal. The suppression is started froma start point
intime on or before which the each vggiable current source steps down the
variable current. The output of the circuit is suppressed so that an

out put signal 5 which represents non-detection of a human body is issued
fromthe output <circuit 49. The circuit 44 as shown in FIG 12 al so

rel eases the suppression after a prescribed tine period (hereinafter

referred b cd®uts iBHRIFASHI 1S s I Qo )ie T, Al Clk. i BF] ude point in timnme
on which the variable current %léqﬂs@epﬁgsdégr&ws %4%11%‘%1&%;3%'118%5}%':' G
11, the Cigh€ ¥k ' 0 ith.a resistor 441, a.. constant voltage
supply circuit A ?igglagww?%%%?g?g?s\,%osl}am %tgﬁ%ﬁﬁr&n ass\%ﬂtc]i’lo@géﬂiwﬁ/’ OR43 and
a switch | i,fkcuit,444.. The resistor 441 is _connected  in series
bet ween aﬁg%e[fgtet wgﬁ%ﬁ&bgt%bvﬁﬂlﬁbg QWPP?iS@HF‘FE’oﬁte@\Sr deFe the wadahls i nput
end of th tecti@n circuit48. The constant voltage 15 supply circuit 442
suppl i es guglgeﬁ'g‘t lr:#‘ev%‘iuipéﬁe"fb Rt sugiressed ¢ thahant oidpius mignalnd of
t he de%ection circuit 48 through the switch 443. This switch 443 is '
connec? ed "HECIIERTSSeRHS é%‘?no‘&ﬁ' teiion od aohuman body daissued) frage thapptputci r cui t
442 to resistor, 44 nd the input_end of the detection circuit48. The
switch 445551AYpchle gircaitytdas ghowntindiiG.rithalsheelsasesithe dugptessivasi st or
20 441 and _the circuit 48 in response to OFF or ON signal respectively. The
switch coifies) #iprgseribeditimesneried ShevrinafteF| @fertad proows de Sstypyercebingi gnal
as.  signal S444 1o the switch 443 fromthe above-nentioned start point. The
circuit 4®gr T42 ovhighsnchvdeorFpsinginltime anhwhidlgtiad va4dBlet curirdet &Wi t ch
443 after the suppressing period T42. In a words, the circuit 444 starts
25 suppr estemredodovan. out put of the voltage anplification circuit 47 from
the start 27
10 In an example of FIG. 11, the circuit 44 is constructed with a resistor
441, a. constant voltage supply circuit 442, a switch (e.g., semiconductor
switch element) 443 and a switch controlling circuit 444. The resistor 441 is
connected in series between an output end of the voltage amplification
© circuit 47 and an input end of the detection circuit48. The constant voltage
15 supply ci_rcui_t 442 supplies a constant 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 butput 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
20 441 and the circuit 48 in response to OFF or ON signal respectively. The
switch controlling circuit 444 as shown in F1G. 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 8444 to the switch 443
after the suppressing period T42. In a words, the circuit 444 starts

26  suppression of an output of the‘ voltage amplification circuit 47 from the start



point in tinme on which the each variable current source steps down the
variable current. And the circuit 444 rel eases the suppression after the
suppressing period T42 fromthe start ?@i nt. The operation of the infrared
detecting device D is now expl ai ned. n operation node, even if the
conponents-anplified voltage V47 converges to within the wi ndow threshold -
range V481-V482, output signal S49 which represents a detection of a human
body is held for the holding period T4l. Wien the voltage V47 then

conver ges it Rt (. nglo [ | d range VA11-VA12, the firgt
changeovelpk) gllﬂémrl\%:yu?lg ?Igs% ai%% %gggnw;arg%]?lﬁtgfﬁre E«?OTBC%ﬂe@isngo‘ﬁErﬁ’&d T41
fromthe ‘ eover,circuit .4 ile the ON signal S444 is issued
fromthe %&{a@ﬂé c%‘%?? | i‘ﬁbd gh? Cq}rqulﬁkgﬂngglegsgsegm SUPPTeRsIon aftercthe ent i s
stepped down to the pawers i ng..current and kept to the power-saving
current wi(‘zi’lupgrﬁ?én%ﬁgﬁﬂmﬁ %‘f‘za RETthe $t38EDaM i fication circuit 47 is
suppressed at tﬁﬁ&egonstant éf?l tage of the circuit 442 for the suppressing
15 period T42. prengtion,ek the inrfrared deteymg dgwice Bdisanive axplaisddf r om
the switch controlling circuit 444. Therefore, the suppression of the

out put Sof Iniereratiepnpde,7even idhepomponentsaimsplified dolipgedty, covergdshe

vol tage V47 beconmes |less or nore than the w ndow threshold range

V411- V412 totwidhie the avisdawgduesholdi gnmge V26115182 suepuf sipmal ISt ocwhidnt
changeover circuit 41. Therefore, the drive current is stepped up to the

rated cur represends kefrteton lnd ar hteducboderit heldienthd doldihkageiod T4t hen
becones |l ess or nore than the wi ndow threshold range V481-V482, out put

si gnal S4WhhndherobtagscVits therd etwvrizgon to fwithin KRRy thfeshsklgghdd om t he
output circuit 49. 25 Therefore, by setting the suppressing period T42 to a

| onger ti M4DIBV412, the first changeover signal is issued at the end point of the

10  holding period T41 from the current changeover circuit 41 while thé ON

signal S444 is issued from the switch controlling circuit 444. As a result,

‘the drive current is stepped down to the poﬁversaving current and kept to.

the power-saving current while fhe' output 6f the voltage amplification circuit

47l is suppressed at the conétant voltage of the circuit 442 for the suppressing

15 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

26 is issued from the current changepver circutt 41. Therefore, the drive

" current is stepped up to the rated current and kept to the rated cﬁrrent.'

.Whep the voltage V47 then becomes less or more than the window threshold

range V481-V482, output signai S49 which represents a detection of a

human body is issued from the output circuif 49.

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



period (e.g., about 1-2 seconds) than that in which the performance or
behavior of the circuit 47 becones unstable it becones possible to prevent
fal se operation due to variation when %ge drive current is stepped down.
FIG 13 shows a part of an infrared defecting device E of a fifth 5
enbodi ment according to the present invention. The device E is
characterized by a suppression circuit 54 and different only in that the
suppression circuit 54 is constructed with a switch (e.g., sem conductor

switch el ) (543 gnd . a;spitch controlling circuit H44 s conpared with
the devi c@gﬁghlg‘éhe&so\?\ﬁtt E?Mgﬁgm}{s c@’rﬁ{bctk‘@g linn“é‘dfﬂ&lq?’@l PeFiPFmANER ¥back
resi.stor%?ﬁ. . This ,resi st. r4f75 1 is connected hetween a positive input
term nal RSHREEOT Rfc s Creiti47aPecome, ugstable it heromep mossible 7 @revent

-vol tage agplification, circuit 57. The switch 543 al so opens or closes its
par al | el g&@ﬁ\%ﬁr?‘w’nﬂ@@58N@élatt@rtﬁhearth@d@YagmrenéMvaéIdywnlS The
switch controlling circuit 544 provides the ON signal to a control

ternminal of theFd( tlhsbawsta oart of awdnéraredtdeneting tdavicep® of a( fith. On
time of S444 in FIG 12). The circuit 544 also provides the OFF signal to
t he coht r mhosimiens lacefrding te vhe presess infemtion.he above- nenti oned
suppressing period. 20 In this device E, an output of the voltage

anplification ciibeudevise Esis sclraeRsedaby % isopptesidid agevef g eun@ rcuit
57 during the suppressing period. Therefore, by setting the suppressing

period as dui¢tendoniynén thapphiesashpgspn ddedid 34 & BRSEREPRSH RlsSitd
prevent false operation due to variation when the drive current is stepped

ggwn. 25 k.6, sbhishwdecter pritcheflementns4aaad A6k AchiBEndeNh & irbufti54 Si xth

: as’rcompared with the device D.
10 | The swi_tch 543 is connected in parallel with a feedback resistor 571.
. This resistor 571 is connected between a positive input terminal ;'-md an
output terminal of an operationél amplifier 570 in a voltage amplification
circuit 57, The switch 543 also opens or closes its par;allel pathway in
response to QFF or ON signal respectively.

i5 The sw;itch controlling circuit 544 provides the ON signal to a control

' ferminal-bf the switch 543 from the above-mentioned start point (ref. On
time of S444 in FIG. 12). The circuit 544 also provides the OFF signal lto
the control terminal of the switch 543 after the above-mentibned suppressing
period.

20 In this device E, aﬁ output of the voltage ampiiﬁcation circuit 57 is
Suppressed at 1x input voltage of the circuit 57 during the suppressing
peﬂod. 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.

25 "FIG. 14 shows a part of an infrared detecting device F of a sixth



enbodi nent according to the present invention. The device Fis '
characterized by a suppression circuit 64 which is constructed with a
resistor 641, a switch (e.g., sem condyctor switch elenent) 643, a
constant voltage supply circuit 642 an"a switch controlling 5 circuit 644.
As conpared with the device D, the circuit 64 has different circuit
arrangenent and different switch control function. The resistor 641
“prevents influence to an output signal of a voltage anplification circuit

67 when t sw:tch,643 turn n. The switch.643 is connected between an
out put engg%l?o\%ﬂlgn\tlgfz?%&éng.?L‘DQ%BF‘?SPPSA?le%H cuit 67 and an input end of

a detection cirguit,68. e w tch 643 al so opens or closes a pathway from
the circuit 67 t&°tHRYIEs Egi&ﬁ Pﬁwct?mzqééﬁoﬁwpﬁa@em @ircait §iigﬁi§10h is
respectively. The con.stnant vol tage supply circuit 642 supplies a constant
vol t age - S@gﬁé’gﬁtefihé?"lé i Bchega®rafdli he ewitebt (og. chemidondestarhswitgh t he
resistor. 641. 5 The switch controlling circuit 644 as shown in FIG 15
provi des elmerh 643 matonstant voljngd sepuly dircuit GdBtaral atssritiinedntobllinie
swtch 643 fromthe above-nentioned start point of a suppressing period
T62. The ciucyiti 64644Asatosmpgredviids théale®ites Dyrthle @sciibes4s hgpadiffofddt t o t he
control termnal of the switch 643 after the suppressing period T62. 20 In
thi s devi cerchit atrenpetewtynflrdiffetdiet seittlRgenaophiddifad.i on circuit 67 to
the detection circuit 68 is opened during the suppressing period T62.

Therefore, by sl regidtbe 6dUnnicesatthfRedric@to 142 oaspWEhiznd$ of RevalkRY essi ng
period T42 it beconmes possible to prevent false operation due to variation

when t he ' dimpkfieiticretirciut 67 WBBEEhd @WitcGad | Gnsldn shows a part of an
infrared detecting device G of a seventh 30
: The switch 643 is connected bhetween an output end of the voltage
10 ampliﬁcation circuit 67 and an inpuf end of a detection circuit 68. The
switch 643 also opens or closes a pathway from the circuit 67 to the circuit 68
in response to OFF or ON signal respectively.
The constant voltage supply circuit 642 supplieé a constant voltage
between the switch 643 and the detection circuit 68 through the resistor 641.
15 _ The switch controlling circuit 644 as shown in FIG. 15 provides the
OFF signal as a signal 8644 to a control terminal of the switch 643 from the
above-mentioned start point of a suppressing period.TGZ. The circuit 644
also provides the ON signal\as the signal $644 to the control terminal of the
switch 643 after the sﬁppressing period T62.
20 In this device F, the pathway from the voltage amplification circuit |
67 to the dgtection circuit 68 is opened during the suppressing period T62.
Therefore, by setting the suppreésing period T62 as well as the éuppressing
period T42 it becomes possible to prevent falée operation due to variation

when the drive current is stepped down.

25 FIG. 16 shows a part of an infrared detecting device G of a seventh




enbodi ment according to the present invention. The device Gis
characterized by a suppression circuit 74 and different only in that the
suppression circuit 74 is constructed with a constant voltage supply
circuit 742, a switch (e.g., sem conductor switch 5 elenent). 743 and a
switch controlling circuit 744 as conpared with the device D. The constant
vol tage supply circuit 742 supplies a constant voltage to an input end of
a detection circuit 78 through the switch 743. The switch 743 is connected

bet ween fr t constamnt. vol e 10, supply circuit 742 and a voltage
arrplificatel(%%n()dc}ﬁe ia‘[cc‘%‘;f“f'%%?iiﬁga’é%s@ati ﬁgn%‘?li"cuit 78. The switch 743

cl oses or opens pat hway (hereinafter referred to as a "first pathway")
bet ween t he consqﬁ?n?femet ds sehagiagterized,iby 24 supneession m’&:t'ﬁ‘grﬂ@ rcuit
78 in resp e to suppression or unsuppressjion signal respectively. The -
swi t ch 7431HpentopBkE 18; thatodhe suppressiay ¢lewisi Whfisecondruaedr with to as a
"second. pat hway") between the voltage anplification circuit 77 and the

det ect i on c@PPtANL vaigage supphosireuito Tdhe asewfichs &i.gn semithedudtos weptdssi on
signal respectively. The switch controlling circuit 744 provides the

‘suppr e§si elemieghall4Boand «emtitchl comtrollived cifeutth§48vad ebmphded rwitht fi
above-nentioned start point. 20 The circuit 744 provides the unsuppression
signal to devicecBntrol terminal of the switch 743 after the above-nentioned
suppressing period. In this device G the first and the second pat hways are

closed and opefidk ehrstagt ¥dlea LS 2ir0QitTRLd Sbplidies 85t8nt PYtRES £d N9 the
suppressing period as well as the suppressing period T42 it becones

possi bl e 2 irpyrenteol a HatestionReFdil P8 tRHSudIOtASwAEL GAgwhen the drive.
current is stepped 31 : .
The switch 743 is_ connected between from the constant voltage
10  supply circuit 742 and a voltage amplification circuit 77 to the detection
circuit 78. The switch 743 closes or opens a pathway (hereinafter referred
to as a "first pathway") between the constant voltage supply circuit 742 and
the detection circuit 78 in response to subpression or unsuﬁpression‘signalr
respectively. The switch 743 also opens or closes a pathway (hereinafter
15  referred to as a "second pathway") between the voltage amplification circuit
77 and the detection circuit 78 in response to the suppression or the
uhsupp‘ression ‘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.
20 The circuit 744 provides the unsuppression signal to the control terminal of
the switch 743 after the above-mentioned supi)ressing 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

256  to prevent false operation due to variation when the drive current is stepped




down. FIG 17 shows a part of an infrared detecting device H of a eighth
enbodi ment 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 constructed th a swwtch (e.g., sem conductor
.switch elenent) 843 and a switch controlling circuit 844 as conpared with
‘the device D. The switch 843, is connected between an output end of a
detection <circuit 88 and an input end of an output circuit 89. The switch
843 also 10 opens or closes a pathway between the detection circuit 88 and
t he outpuﬂ”“@%rcuit 89 in response to OFF or ON signal .respectively. The
switch controIHﬂﬁ%cﬁrcuit 844 provides the OFF signal to a contro
ternminal of theF{a tidhskomss gy part: ofeandofiared deatertint device Hoifna eighithe
circuit 844 also provides the ON signal to the control termnal of the 15
swi t ch 84%mhadimentacapusling tethe pnestnduppemtisn.ng peri od. In this device H,
the pathway is opened during the suppressing period. Therefore, by setting

t he suppr essi ng Ther idestices Hhvak| clamrsicherizad fiye 3s isngppsssiad oIt t84degares
possi ble to prevent fal se operation due to variation when the drive

currens i sliffesppeshlganrtha?®hé sBuppredisirr aaéEt SabedonBituctd @ik tsehtch
controlling circuit 844 as shown in FIG 18 generates a signal S8. This

si gnal S8 (bgcatrsicbattuctor shgtchsiloRictsFBAY aRdrd 97itER20ARNGIRAS eifRfitHiah
during the other tinme period. The circuit 844 then generates a signal S843

by | ogi calaansn9parcdenithadhaldeS$e BNd a changeover signal S811 equivalent to
the S411 in the FIG 12. The 25 circuit 844 then provides the signal S843
to the control t{dTERAChO34F N Tcﬁﬂné)t%ed between an cutput end of a detection
| | circuit 88 and an input end of an output circuit 83. The switch 843 also
10  opens or closes a pathway be.tween the detection circuit 88 and the output
circuit 89 in response to OFF or ON signal respectively.
| The switch controlling circuit 844 provides the OFF signal to a
control terminal of the switch 843 from the abm.re-mentioned start point.
The circuit 844 also provides the ON signal to the control terminal of the
15 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 peribd as well as the
suppressing period T42 it becomes possible to prevent false operation due to
variatioﬁ when the drive current is stepped down.

20 In an alternate embodiment, the switch controlling circuit 844 as
| ~ shown in FIG. 18 generates a sighal S8. This signal S8 becomes Low during

| suppressing period T82 and becomes High during the other time period.
The circuit 844 then generates a signél S843 by logicaland of the signal S8

and a changeover signal S811 equivalent to the S411 in the FIG. 12. The

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




843. FIG 19 shows a part of an infrared detecting device J of a ninth
enbodi nent according to the present invention. The device J is
characterized by a common variable current source 5 922 of a current
generating circuit 92 and a current cﬁﬁ%geover circuit 91 and different in
that the current changeover circuit 91 has different swwtch contro
function as conpared with the device D." The current generating circuit 92
.conprises the above-nentioned conmon variable current source 922 in

addi tion a reference current source 10 920 and a fixed current source
921 with transistors 921a and 921b. The conmon variabl e current source
922 is constructed with NMOS transistors ML-M and switch elenents (e.g.,
semi conduct or s#il%e H9e$]§ﬁéﬁta) pasvef suninffiredsdeteceng2devats d of avivigies '
~variable current to a current mrror circuit 932 which is included in a

di st ri but eBbodiment acagdingito it present imteadiosi.t h PMOS transi stors 932a-932d
as well as FIG 7. The current changeover circuit 91 provides a signals S943

as the above- nFheiduvick Jiissthazactesizedtsy ahwngREUeFarShldRalurkOnieasrcgont r ol
termnal of the switch el enents SW2- SWh. The signals S943 includes signals

S2- Sn 5 (982,0fSR chfenpragpricfeting Cifdigt DEraAd @l Sudbnt BRasYEdveR GLEREDLS
SW2-SWh (e.g., 20 SW2-SW) respectively. Expandi ng upon the above, the

circuit 9andsdiffasawt imtﬁt&h@&ﬂlﬁﬁﬂ%ﬁané&ﬁ/é?ﬁ&'ﬁ?t onaANgeRR et 9@/3%%2

(sequential ON signals) S943 so that the variable current source ,
i ncr eases b PRIt 4£8mpArddGidl QReddvibaped current while stepping up

fromsmallest current of the different currents 25 according to the second
changeover si gnghg. cdent idotlbdtidg BERQ: 1935 H&ﬁp}i}e}gs 3fe above-mentioned
common variable current source 922 in addition to a reference current source
10 - 920 and a fixed current source 921 with NMOS transistors 921a and 921b.
| The common variable current source 922 is constructed with NMOS
transistors M1-Mn and switch elements (e.g., semiconductor'switch element)
: SW?.-SWn. The source 922 alsq provides variable current to a current
Vmirror circuit 932 which is included in a distribution circuit 93 and
15 constructed with PMOS transistors 932a-932d as well as FIG.7. |
The current changeovér ciréuit 91 provides-a signals 5943 as th;e
above-mentioned first and second changeover signal to each control terminal
of the switch elements SW2-SWn. The signals S943 includes signals SZ-Sn
(e.g., S2-S4) provided to the terminals of the switch elements SW2-SWn (e.g.,
20 SW2-SW4) respectively.
Expanding upon the above, the circuit 91 as shown in FIG. 20 issues
the second changeover signals (sequential ON signals) $943 so that the
‘vlariable current source 922 increases variable éurrént to the biggest rated

current while stepping up from smallest current of the different currents

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




first changeover signals (sequential OFF signals) S943 so that the variable
current source 922 decreases variable current to the snmallest current while
stepping dowmn fromthe rated current of_ the different currents according to
the first changeover signals. In this vice J, the variable current is

i ncreased or decreased by sequential step up or down (discrete up or down)
operation which can reduce. ~variation. Therefore, it becones possible to
preferably prevent false operation due to variation when the drive current
i's increagsed decr eased. . t hough .t present jnvention has been

Goscr | bed TP RO RER s {eP euantinl O BFSrignnlsy S e he vamehleus

nodi fications and variations can be _made by those skilled in the art

wi t hout dSPERent fQurse AL Hiecreanes Fgriable camend dobecimaliest qmvemt while For
exanmple, it should be appreciated that the suppression circuit. nmay start
suppr essi SERFADGHloER BHipm dhe yated cuinent wf ithdetifferenthersemsadccoi dingitos 15
froma start point in time on or before which the each variable current
source stéb%fﬂabdhamgﬁwmwsabkﬁﬁcurrent. In this case, the output of the
circuit is suppressed so that an out put signal which represents

"non-.dét ect i on" Infthas dewivend btlity vasiabis dasreint R inbfe Rt deéreabéd by34
CLAIMS 1. An infrared detecting device, conprising: a pyroelectric el enment
whi ch geneequestial steprgnor dogndlidessedyPbr dbWaY B EshtidH Wwhidfcd Rt fldeon; S
an I N conversion circuit which converts said current signal into a. voltage

signal ; aveslatige amMMeréforal iiPrb&ionfdd poskibidh ®elRetdBlyY AIPLLL iBhe

operation due to variation when the d_rive'(;urreht 1s increased or decreased.
Although the present invention has been described with reference to
©10  certain preferred embodiments, numerous modjﬁcatidns and va.riatioﬁs can
be made by those skilled in the art without departing from the true spirit

and scope of this invention. |

For example, it shduld 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 6n 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 sig'hal which represents “non-detection” of a

“human body is issued from the output circuit.




conponents with prescribed frequencies of said voltage signal.to issue a
conponents-anplified voltage; 10 a detection circuit which provides a
conpari son between the conponents- anpl.ified voltage and a prescribed
“detection. . threshold voltage to issuedh detection signal of the infrared
radi ati on; an output circuit which issues an output signal based on to the
detection signal; and 15 a drive power supply circuit which supplies a
drive current to each of signal circuits conprised of the I N conversion
circuit, the voltage anplification circuit, the detection circuit and the
output-circuit; wherein said drive [$3wsiMSupply circuit i's conprised of a
current generating circuit which includes a reference current 20 source, a
fixed current sdurda idraredudetectibhe devicepeimprisimge, said reference current
source being configured to generate a reference current, said fixed

current source hepywpebmmtfic rlem@nt owhichy gegerdtéd Xaedumeht ednilapgsbdonsai d
reference current, said variable current source being configured to provide
a. vari abircoaningeimifrasedyadgatiéri;h sai d reference current; and 25 a
distribution circuit configured to distribute the drive current to a 35

part of said signal/Vcidimrsionbasadt WhichecdnbF@Ntaifir Qifvedl & 'aﬁ%ﬂ%ﬁw rent
e

source, said distribution circuit being configured to distribu e drive

current t@olthge k@fiINi Ng part of said signal circuits based on the current
fromsaid variable current source. 5 2. The infrared detecting device of

claim 1, whereif Sgolafl | “empRANRYioR UPRKAIE! Which COMRELSET aRlstidls Of the

vari abl e current- source, eac

components with prescribed freguencies of said voltage signal to issue a
components-amplified voltage; |
10 a detection circuit which provides a comparison between the
components-amplified voltage and a prescribed detection. threshold voltage
to issue a detection signal of the infrared rédiation?
| an outpﬁt circuit whi_éh issues an output signal based on to the
detection signal; and
15 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 éircuit and the output circuit;
wherein said drive power s_uppiy circuit is comprised of:
a current generating circuit which includes a reference current
20  source, a fixed current source and a variable current source, said reference
curfent 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

25 a distljibution circuit configured to distribute the drive current to a



of said variable current sources being individually connected to each :
circuit of said remaining part of the signal circuits. 10 3. The infrared
detecting device of claim1, wherein: said drive power supply circuit
conprises a termnal for receiving a 8hangeover signal; and said variable
current source steps the variable current up or down to 15 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 Pgresérsaidsienal gircnits hasedupn cihescuwraentl from veaidafiketh cotrandwer
voltage. 5. The infrared detecting device of claiml1, wherein said variable
current ségnre, stadgdsdistbutiohadirenit ubeingt configured oten disiribarty e demecri bed
different currents based on variation in anbient tenperature. 25 36 6. The
infrared deremntti togthevemainingcpaitnofl saidheigaah circhits Uelsedosn ahpldufriciat i on
circuit conprises a differential stage and an output stage; the

di stri but iffiinGaid whiia@lstliibit esukdee drive current to the 5 differential
stage or the output stage based on the current fromsaid variable current
sourcep or distributes sane or different current as the drive current to
the differential stage and the output stage based on the current fromsaid

variabl e currenty sophegnfiled: ddtBeiihpf dAREH Hehigmh | NIwIRVESE offd HrRie 1.
further conprising a
power supply circuit comprises a plural of the variable current source, each
of said variable current sources being individually 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 comprises a terminal for receiving a
dhangéover signal; and
said variable current source steps the V.ariable current up or down to
15 any of i)rescribed different currents in accordance with the changeover signal

received at said terminal.

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

20  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.




suppression circuit, wherein: said drive power supply circuit 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-anplifi®®¥ voltage is closer to a reference
l evel than a transition threshold voltage, said transition threshold

vol tage being set to be closer to the reference | evel than said detection
t hreshol d vol tage, said current changeover circuit being configured to
provide a second changeover signal to said variable current source when
sai d conponent sSanpiies redldtegg:émgdeme piickainarl, fwleneirve ref er ence | evel
than the transition threshold voltage; said variable current source
configured to stbfp)VolﬁagwamIdiﬁ(mtmmmmt caloprist©aaliffetroneini] ssa@d hed ahhan a
rated current of prescribed different currents based on said first .
changeovepuspefnstiagesai d vari abl e current source being configured to step
" the variable current up to the rated current based on 25 said second

changeover signthe disdtribltial deiseipr destiibutss r ehd t dFQR1 I QRFEH 19 ?h%
suppression of output of any circuit or circuits included in sai |gnal

circuibs idifferitialistaseBPEIRS Sutia s@agélbﬂéttd &h SR bufre Qs sAld vk

time on or before which said variab current source steps up or omn the

vari abl e euffedfitsousad d)ﬁ&i@@t’iﬁﬁﬁ!s%rée ok (ﬁﬂéfelntgg:'ug%xﬁ;l% L}ﬁ;‘épﬁg é{ ease

the suppression after a prescribed time per ectl ng

device of t6Bb WiffereMEN%fies Bhe thYRRD P SLAR 1L il e o d éﬁ\iﬁgm P2t i on

resistor which is connected 1 n series n Ssal

circuit a%rﬁl%‘l@cﬂ?ﬁe‘ﬁ%%bﬁf'c circuit;

10 | 7. The mfrared detectiﬁg device of claim 1, further comprising a
suppression circuit, wherein:
said drive power .supply circuit comprises a current changeover
circuit, said current changeover circﬁit being configured to provide a ﬁret
changeover signal to said variable current source when  said
15 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 cu.rrelnt
changeover circuit being configured to provide a second changeover signal to
said variable current source when said components-amplified voltage is
20  further from the reference level than the transition threshold Voltage.;
sai& variable current source eonﬁgured 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 cufrent based on

25  said second changeover signal: and



a constant voltage supply circuit for 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 switch b rhg configured to open or close a
pat hway 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 20 said
swtch fromsaid start point, said switch controlling circuit being:
configured to pPdd SHPRIGESIORTIKIUGH gonfigured & shairt shppifaseionsef eutputefper i od.
9. The infrared detecting device of claim7, wherein: said voltage

anpl i fi caBRPreiegult @rteiangs induded o peiditsign| cieogits in erder2fo anppresteedback
resistor, said operational anplifier having a positive input 38 termnal, a

negative Bajeutpartsigrd] faom @startippint instinienal or belote wiedbasid vareshlst or
bei ng connect ed between said output term nal and one of said input

term nal spumreatssiutcs itppessp @t dbwailthe GRAFRINIE sindeStV 460 Sfhrssivht ch
controlling 5 circuit, said switch being connected in parallel wth said

f eedbagk chsiittlbsing (&ﬂiﬂé‘lﬁ'@ﬂttﬁr‘r&@édwtl@@oﬁ\g)ﬂﬂs@ﬁnt 2ft8P 4 férscﬂ?@aeciﬁl S

paral |l el pathway in response to OFF or signal respective sald switch
control | i pgrietlf cuit being configured to provide the ON signal to said
switch fromsaid start point, said swtch controlling circuit being
configured to provide the OFF signal to said 10 switch after said tine
period. 10. The infrared detecting device of claim?7, wherein said

~ suppression cirguit QPHREIY detecting device of claim 7, wherein said
R suppression circuit cbmprisest
10 a resistor which is connected in series betwéen said- voltage
_ anip]iﬁcation circuit and said detection circuit’;
a constant voltage supply circuit for supplying a constant voltage
~ between said resistor aﬁd said detection circuit;
a switch that is connected between from said constant voltage supply
- 15 circuit to said re.éistor 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
réépectively; and
a switch controlling circuit configured to provide the ON signal to
20 said switch from said start point, said switch éontroﬂjng circuit being

conﬁgux_'ed to provide the OFF signal to said switch after said time period.- |

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

25  and a feedback resistor, said operational amplifier having a positive input




aresistor; 15 a switch that is connected between said voltage
anplification circuit and said detection circuit, said switch being
configured to open or close a pathway fromsaid voltage anplification
circuit to said detection circuit in r@%ponse to OFF or ON signal
respectively; a constant voltage supply circuit which supplies a constant
vol tage 20 between said switch and said detection circuit through said
resistor; and a switch controlling circuit configured to provide the OFF
signal to, said,switch fromsaid start point, said swiitch controlling
circuit biSHBInAloArReERtEE 1P Wrisymdnal and am engmul termisal, dasthifeadbagkt er
said time period. 25 11. The infrared detecting device of claim7, wherein
sai d 39 stpyptrdeing crruestedhetpernseid autortseaminaloandgre ofgpid/imiutcui t
for supplying a constant voltage to said detection circuit; a switch that

i s connectexmiyetlowserd f r om sai d constant voltage supply 5 circuit. and said
vol tage anplification circuit to said detection circuit, said swtch being
configured to chaskeswprepsionaipatibsempbizbyeeswioh Andoashafth cotksifigg supply
circuit and said detection circuit in response to suppression or
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cl ose a pat hway between said voltage anplification circuit and sal
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. signal respectively; ‘and a switch controlling circuit con% gured to ;
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. switch controlling circurt being corifigured to provid he unsuppr
Sl 9“?" t 0 caafigusll tFPrRid€the ON signal to said switch from said start point, said

switch controlling circuit being configured to provide the OFF signal to said

10 switch after said time period.

10. The infrared detecting device of claim 7, wherein said
suppression circuit cémprisesi
a resistor;
15 a switch that is connected between said voltage ampliﬁcation‘ circuit
~ and said detection circuit, saidlswit(':h being configured to open or close a
. paﬁhway 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
20  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.

25 11. The infrared detecting device of claim 7, wherein said




15 said time 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 switch being
configured to open or close a pathway 3 etween said detection circuit and
said output circuit in response to OFF or ON signal respectively; and a
switch controlling circuit configured to provide the OFF signal to said
switch fromsaid start point, said switch controlling circuit being 25
configured to provide the ON signal to said switch after said tine period.
.40 13. Théupﬁﬁﬁﬁﬂéumﬁéﬂﬁéﬁnﬂgﬂ%wv|ce of claim7, wherein said swtch
controlling circuit issues: said second changeover signal so that said

vari abl e curren@ wasian valtage sepslyscitdut Yar swipleimarenktdm Hokagei tegest
rated current while stepping up fromsnallest current of the different

“currents seubdeiectiona@itdugt;second changeover 'signal, and said first
changeover signal so that said variable current source decreases the

vari abl e currenta gwitélhehstnigl doasboted Bl Rec Wi dd sﬂ&@&hé’cgnﬁlg'magégu%}g the
"rated current of the different currents according to the firs C geover
signal 5 circuit and said voltage amplification circuit to said detection circuit, said
switch being configured to close or open a pathway between said constant
voltage supply circuit and said detection circuit in response to suppression or
. unsuppression signal respectively, said switch being configured to open or
clos‘e a pathway between said voltage amplification circuit and said detection
10 circuit in response to the suppression or the unsuppression signal
reépectively; and |
a switch controlling circuit conﬁgured. to pfovide 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

15 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 |
20 output circuit, said switch being configured to open or close a pathﬁay
 between said detection circuit and said output circuit in response to OFF or
ON signal resp(_ectively; and
a swifch controlling circuit configured to provide the OFF signal to
said switch from said start point, said switch controlling circuit being

25 conﬁglired 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
increases the Vériable curreﬁt to the biggest ratéd current while stepping up
from smallest current of the different cufrents aécording to the second
changeover signal, and |

said first changéover signal so that said variable current source
d'ecreases the variable current to the smallest current while stepping down

from the rated current of the different currents according to the first

changeover signal.




