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EP0259012B1 Descri pti on BACKGROUND OF THE | NVENTI ON 5 This invention
relates generally to an el ectronic hygpg#e$gj28fd an el ectronic

t her nonet er - hygroneter (hereinafter referred to as "electronic

t her nohygronmeter™). Mrre specifically, the invention relates to a digital

el ectroni c hyapsemgoer i ncl uding a hum dity sensor which detects the change
in humdity of the atnobsphere and produces an electric signal corresponding
to the detectBACKERAVND OF THRMVENTIONNd rel ates also to a digital electronic

t her nob.\(“gjrorret er including, in addition to the humdity sensor a

t enper at & 10 ThviHesfon pleescoeasrallyity aelocanichygromatepanden @leptropis thermametor Bygrqmefer
is variable vﬂ"‘i’?\"aﬂ?fem{"g?ﬁ:)@r%ﬁ (plestranis hrymohygrompler” )aM?f?s QF‘@"V ﬂ? 'P‘ée"\ﬁé rplates 10 a

known, di gi tdii?é}@%%ﬂ'?%?‘%@ Oid%\%gqu %{ﬂﬁ%ﬁ%;qf Jpmi lty of :he
sensor unit i i ©S

f th t% E or ﬁhyg 'y 9 aﬂdg E Dﬁép; tﬂrgp ure
det ect ed rmsxﬁ‘?@ g %ﬂ latarge w&ﬁ s%tfcocc?g va"a °t connec "He of the

det ect ed hU’m T's% Ras

sensor unit i S Q(ieﬁ: RAdw s(ﬁd %le@l?o%ﬁﬁj rgnl\etyrs 'thlé1 @g;glcbli\ﬁrf%d a sensor unlt mc] mg a
anal og- t o- di g{ b, lk i@é (ﬁ'@ Tehdnigh of &tnrl ddpHdrd and” ﬁ;!odﬁ&g o T dhidetric Asignal
and di gi tal ﬁé‘stp{wrﬂmb% b '&&U&ted Hufhith aﬁge's ﬁénaﬁpr&!eg Qﬂ%ﬁh&iedf’l@ e sensor unit
m Cropr 0CewSOdng Jonﬁsnﬁd) RideRtlafly BE kA AmPIREE laRidgltbigitaf bivbrRe (ieroirdfler referred 1o as “"a-d
"1 Cr 0CONPUL Egonvertert)anki/ifitdl b@étiorik ciRIBEdntreIiuch BYDiRI¥Bdniter 24 nikieth@GsskQinb agHerals
si gnal pr oducRhg Mgremttdr REErBYIto ds PiRRrddoMpdiery Klithe/digiRNaEtirorid hyighbfhe®E A @fialdgMVokage
I's input to tdipalPraiteRd bp Ao aidut fign 8 himiditsernsor df iR sensgnult is iSpubia]ihe dignelthrdayssing
t he anpl i fi erunaneheteSthe eignak ist Mriplifiet tby tise ahvdfficr ahd Bi cgmaitedt ihid GLigitalt digpalathrdughGhe a-d
convert er . 2ol hoenvbitgri Treel digiialgsigakl is theb liegrto thedmitrocomipatemwhichaalovitest e hwhidityhvalue of the
cal cul at'es t hamdbspimraiont the hesis oEthedigitahsignalt nosphere on the basis of the digital
signal . Patent Pent Absbects dfivaghapah8. Neol13 (B 276){15501 28h May 2988 disfiasss @ hydr@ndter tiyis
1984 di scl oseﬁ?ﬂ%(alngr andeather relpvant Riios pullinations are Falent Absigety phdapany ¥l a'ﬁt“ﬁr('?é 4)
publ i cati ons [3383] g&theldly 198845 N &8+ Tochwjcal rNo. G ffart BgJunp 9887 W"'(W“Q@'gg%? g
of -5th Jul $ 11989 E.Gy  How cos, H“mtthﬁ?'l?%rf' % %%“‘ Ahﬂacf%“ JF%?F{"°B7 Ne A9 | 3?'511 h

674, Spri ngf |%°PH'"9? r1 | a U. f St Hum digd y 5Bkt th

and Pat ent Abst ¥ ng, 7the vev;grirﬁl | { i quwes 1 at e
Sept enber 19 'z'f}%fr a Bq'pL f,e“ Qiﬁi %‘Jf.‘:;
el ect roni c hyEZP g ﬁﬁ? . mmjﬁé ti‘a"e"f gk an cinar.ateaﬂp a‘ Q,gthagtm%

si gnal out Putg] fs, fdndi 9

the anal og S'rQ,ﬂlEhy cﬁé?.H& Eeﬁs E\g&e 1t%|ﬁf1hl9'lot ntaﬂntﬁe ol&g ﬁg&n su\rJ‘of the

bet ween t he mplﬁ' ernﬁgrco% thd %Q&Q@ﬂ?ﬂ €81 chDOwith \@hsdqliht fimitations on
m cr oconput ermigialgnzg InCobwert davig) Snd befrélutién.0f the a nosphere on the basis of
the anal 0ggyvol t fO@ew i Bdks, FNeORG H4® n (eRBndive ey taid HEVRSRINCRSL 1BS MEsHr g Icicuit
to the at nDSplfpbrients efheliibisl SERGEEygrbRBter A Y FoQiied hnd tRSwHER AR cuitly bilitlup bEalbifgle-
to contain theipMspbeorfitting the ididfivelyéidpsiBive 8-d @bnvbrie atl &InG GBERLIGHRST tecAiigal édng Raving
a-d convert erthe fahdion éfahel dolveridrn a single LSl chip, wth consequent

limt aJ‘\lJons on Ivhad @dolbeery fabmdqpossikiotasbiilds el single-chip dSic the Blect@oic themmhygrdddeter thal ¢an
Vi ew of t hes emeaswe heth dherfmphislitg andeteinpanatirg &y interpbyatingn el theanistorfop othet eldmmnt dstectempera-
nunber of ci rigigisensergirthe siegyit of toef digitglolegirepicthygrometeset r oni ¢ hygr onet er can be
reduced and t he ThgRsgsenidiventign is bgsed ypgnithesgnoye! digcavprigsi e- chip LS| omttin
the relatively ERPeRRAP108-35 b Runeiditycdetestinn IpBFralYs Snigown ahese sy '"P@E'Hﬁl"é'&? of'a
means havi ng e384 5 omparerbwithdh megswpd by the fegsingyelerpenhaen f ound possi bl e

to build, h the el ectronic thernohygroneter that can 40
measur e bot h %@Mﬂﬁ)ﬁﬁf%&gﬁ'?%nper ature by i ncor porating a therm st or or
other el ement a%hlél nve Eﬁ&tﬂvé& n‘%n Senﬁl%raﬁ e%eécn ct,u?n%%jceg ha; "Ecﬁarq olgectt rovnde an

el ectronic hy

\pi}ﬁq ﬂé\?e -(51909109 umber of
di scoveri eg, .&8{‘3 h@le cBManﬁié bifL .h@&%@%ﬁ“&u?ﬁs
where the maaﬁyg, ptiGh, g,ﬁ,ﬁgn@fg&@m or 1's conpare
measur ed by the asés bﬁ]ﬁbt 18 PRKike arfte) em%\a%o%roﬂdgr WhitfEoihirels -ﬂe'rﬁatwely expensive

i nvention, CoRY corvéHidr totedicie AlimBen 6f cREURTBRSEREAY, BRMusES & GIRTNY BANE BSwithNSsiriglR¥chip
an obj ect to 81,aMisCIudny 18é S powdi ConsirPica@midesstwhi ch di spenses with the

rel ativel ysexpenssd vbvée -obied B eachiged th9 dhcdlbdRehic hgromebertd af elbdroni€ itefhbhirgrometer
conponent s anskctraisg tofthe mivalioa. 16 ibfighLthd ihventiohiit ereraspbct is cancarhstighit-an BiepirchiSihygrometer
maki ng it possinplising cacitatichuogans h erhich inaydep @ vaprres@vespuisp isigaah genanthr artuinity sansan§
cost. Anot her cashctedtto the sneargwaye ipdiee signabgemeratonandowhich editits \oharantegistics vaniable ith the
elimnates the relatively expensive a-d converter to reduce the nunber of
circuit conmponents, and uses a circuitry bgilt up within a single-chip LSI,
t hus reducing the size, power consunption, and cost. 55 The above

obj ects are achieved by an el ectronic hygroneter and an el ectronic

t her nohygronmeter according to the invention. In brief, the invention in one
aspect I s concerned WI th an eI ect rom c hygrometer corrprl Si ng osm I I at | on.

o a n o o o o o o - o,
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EP 0 259 012 BiChunmidity change of the atnobsphere, and a passive elenent 5
connected to the square-pul se signagpgengigidpq and which forms a tine
constant circuit with characteristics of the humdity sensor, said passive
el ement being of a type different fromthe hum dity sensor, said

osci | | at i onhumidiip chignge chfi then gimosphiers.canday @agsive SementgF adbrmectat toethe cndvegist Gignal
changes i n gdneratohand adick farmes & Gwe odnstaitesirguii withl ichagactedstisoef, the Humidity genseresaigrpabsiveng
char act ar i seleindnt beingr o fadynertiifterent feont the hureidity sersor. $4d essilisiior madrisePragiieing sopase-wave

si gnal, genepupesigniincoypsperdingfto ehppoas imihel phajactsdsiiasyt thedwmigithaasar. tag hvgiempierheing
producihy . r ehrestereed by GualerEneaaslectis, flaments | fyppanastable itk sy ﬂ%ahge"?@m't ieplace QE e ¢
char act er i shymidity (?P“sP'héa"F gicliption ceans Ré?,‘{"F'\"Q:'e B Fuare qyp U'g”@fgng s9rregnending: oon
processi ng ﬁ%&'ﬁ%" RUeS R s’efP'ﬁ%pefel' ﬁ@ﬁ@?"t'dﬁ"dtbﬁé"g

ans 9
si gnal s out ?9“ ﬁ1t °nge$5' yo1d ds'QE‘é'F F’g‘t E%ef"g
electric ch deéf'icﬁ§
the 10 IJ geren%e ele Ti %8 eF\e to eermm? d g ere nfhgoﬁ |s o ed value.

IS o(?n o %ﬁ‘aﬁ i¥ comprises
atrospher & gn G 30%»“% w ﬁ&Mﬁ e,h.wma oo Fb @avé "
aspect is cQRESLARA din @&hs& S B QI rsm.ehs&ﬁsb.an

el ectronic {cTFo%; éaEé)\Eﬁbeer wnfﬁmu}nﬁ:lhﬁ&a Cdf %o%emas rerrlM?:b fedislahtelcléHRft 2
squar e- Way eq 1pwn§e°ctea lirDpheie! SRR HoHuRidity sendor, UnBrhddrksdd SLNRMporature QBRGCI3Endetted AE
squar e- Wav €papahbiSvith Sthet) Rbhidi 58P B Ghd &8 ChetélancelYedistdnbd biberfe h € Gid Whicl &&ibfts aeuER
vari abl e W febisthrite vhrisble Qkith Vhe" RmPEaure fehige of thafrdaptions, firkh SwiRthihd M@EMRNSWR10 which
resi stance glepsrami cidses thblcirc@ndtand Runidity gensof|sbedhd ivitching r@adsuswabi émyichsepesind
char act er i seicke®ihe irduit BB Micktines 1DEM06 oldrBont, Gl @@itobitly Midans SWBD wbich upehdiarkiltivses
humi di { y 26 ethe oircuid ofthaltetnperatore fsensemare o @pacily eleroant & lcaweatdd td the zngremeve hulse signal
exhi bi &f‘§ el ganbratoc andeshichtfarms @ GRatimen dnetanticirduit twitie the eleplde resigterce oh the dwmidiy sensor,
at nospher e, wifh the resisiancec thegefaerneesiiance ¢lbmant; copiEnthe glpelricciegisiense phige tompergiure
of the humni #ingoy. saidresejiationsmeann droduding svaywave AHse SigRRly opprseending dnehanrges "b?'e%f@s
the circui t registanch ef the husidity sensprekyhep hediest aitehiegneans BIVAQionixs eleserRiodueing Rouaseng
whi ch op@hsWaAduieq Banals corpsponding o the [psistagee of e referanca resistance elemqatjt whelfhe am"d
capacity el @’YPE'H’EQ BeaBBﬁWQQP%'SFBsﬁdh@d? 5‘?"!9 s\ﬂ/éag(% P@? Qﬁ“ B 5P %3‘8’%‘?8 pangy

¥

whi ch forns

s e e E"W'w bt e L A st

or with tpeos%mg)%f erﬁc u%r% Ie I? Hrork b ddhifration-ts

means pr Odu &Pse 2l rgt zéﬁ"es hé' EJ %‘Q% 198& thcQ ﬁtﬂgﬁﬁndl@ sensor
electric re ltﬁ %Brne %J;e 24 b REcilHEANS
SWLO only i ey m% squbth %@9 s@%\éacfuﬁ)ut iforh thwaéematrau nﬁenssmm o Shifd Qfiching HaehsNd
to the resi §ihaleRsdalto hbSsdieioR HedleRc ro?&lu&’e% SRR ot tho/M38iktié Roah € WA Ghe
SW t chi nGs NBRBR sWHEHhg Mbbds dnfy IEHESE, éand 7486 chife g8 tHRGAR Pty BlEidTedisifice of the
signals cor fempsaiadi dfsol Qo @RABYRENCH 1df EleCidlefonte feliSthrith daaRniDnd lWRic GeEERnaé Wiee
sensor 13 whemdityldethb Rimperatiaiof Bb kirgspheraios thSWadk @ Heyoindedsoised; and di gi t al
operation processing neans 9 which calculates the ratio of the oscillation
frequepcy oBRIEGOESCRIPTIGN OFTHEDRABINGSal s out put from the oscillation nmeans
when the4#irst switching neans only is closed to the 30 oscillation
frequency of HEGuUds &ciiyildiagsermn i fisst gmbadiment of thetefeetragis by gromater ohtherisyantioomhen t he
second swi t chf'&g? @Iaeﬁf%?‘i'ts“BWFz"“P §“'E'F"6’M"° esistnqe-ghpracteristios of 3 yariapla gesistaneeriere
rati o of the 'M“é’@l sensor-amployechiA e ﬂ?“’?’f'ﬁe W[ﬂ‘ﬁef?f iR ook therpolygromptas pcprding: ko

of tIhF r(?’%erfFl 4 stglgi:re el erre @gﬁgﬁ‘é an%lyes the rat omg‘f t he
osci | | ati®®n .
osci Il ation Cﬁ;“ @% B P TR t’E‘%ﬁaﬁfjm'r‘?é O A P S o oo
oscillation fﬁéq ngysc TN %vamewé& S bEHAL SuhRTyoas RS b3 doni
means when t ron Fﬂﬁ@ f oftidnS Cl 0S sal

cor r esponi ngng%.&b%.mru@h. é?arf? f d iR b%&‘.&'smsf tr.@aéc%t,amam%te; SnelimaRpR At Ur e
sensor to thergesis gk Biagthm o&rﬁe%@d?ﬁ&t&f%%cmyﬁjoﬁ&&%theﬂﬂ i ch

det er m nes t hgghaiba Qirdult dRdrarh Ba fntHIPQERLIK IR gRMels€ at NnDsphere on the basis
of "the count eflaresdlgraph tHeErafldlty=al ée@%@g capabiy AutdNEHDs 8GhdHumidit sérSordised

ci rcui t di agriate@fectonicinygbmadriepeianent of the el ectronic hygroneter of the

i nventi orss FlKG. B is 2 geaph sioping SHeonsisuge tifserplivnrdestirdtipn @kgader charati@Biics tofi the Gumidity
char act eri st i ssssophised invibe eleddbréc ygoimebasiEts. Bype humi dity sensor enpl oyed in

t he el ect r oni BGh\igs acieuitdiagrandofalfific embmdinent dh the letispgic bygedmster afdbeindniivg: t 0 t he
i nvent i on; 45FIG. 12 &rircgit diagram ofiarsixtii embodinent efthepdlectioninygranietends thdiinvemion; of  t he
el ectronic hygroneter of the invention; FIG 4 is a graph showi ng the

hum dity-rf characteristics of the humdigy sensor used in the electronic
hygronmeter of FIG 3. FIG 5 is a schematic view of the structure of a
cerami ¢ humidity sensor used in the electronic hygrometer and el ectronic

t her nohygroneter of the invention; 50 FIG 6 is a circuit diagramof a
th| rd enbodl rrent of the eI ectronlc hygrorreter of the |nvent|on FI G 7is a

Y o rr
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4 EP 0 259 @12 B1 FIG 13 is a circuit diagramof another electronic
hygrometer; FIG 14 is a circuit di agpd0s9fo12gRt h enbodi ment of the
electroni c hygronetéer of the invention; FIG 15 is a circuit diagramof a
tenth enbodi nent of the electronic hygrorret er of the invention; FIG 16 is
acircuit di agﬁ'@ﬁﬁ@faqxwﬂeiae@mr@mometmwwgbmm er as a ninth enbodi nent
of the invent iFh:14§ a circyitidiggrampf pigth ambadinent of the\sleniepnic ihggrémap @f b inventidn / f O
characteristi ¢ dp istapircyitalpgamof @ toath omhedimentiefdi elagtranivehygrbraatérrodthi Gwention;

t her majygr onet Fi- 16 fs amojreyit digramof a elecgonicsthesmetygrompter agiaaiptheambodiment oitheintantioni C
t her noRygPomet 15&8 2,0PRlthpvingyihe iAmPRIElUredT/iQ. eherapteristiestaf Ee:tenfie@iurel Snéas used in the
circuit di agrg ic hermpahygromelat ot FIBHS; nohygr onet er as an el event h enbodi nent
of the inventiish!8§Agirqyy diagram ofan elestronic therpohygrameter s 3 denthambpdiment &f thae inyesting
t her nohygr onet. 135'5 5 gy degrane oh 8 PRRRC d’?""t“h‘ég'?ﬂ?}@rﬂsl ne'e"EE'SGP?P‘PﬂI‘T"{‘l‘\P@he

THE PREFERRED r nnect
T P e o °n§"§ 555'?"' oo « NP g of R Rl
illustrates rst enbodi nent of this
i nvention. ﬁlpﬁ!@t“{ rom Eﬁ@@qs&fl%@nﬁ rst embodi ment conprises
operat | onpr Z‘Eﬁéit“ﬁttﬁﬁz{52“3151%%%‘:685“@'*'“ﬁt"m%tttﬁ%%%t‘t%tsttzz‘t :
e hy: nt n 0
si gnal s fTomgg ﬁemﬁ %%rﬁbotmﬁ Bibris6s GHBMBbRInGins, 0. 4 BRaRWAA R1dbQUfbraN 1 Sihd digital
generator 1 £o0%h TneU .. S5 MRNEonibHeB & whick) Fodbived QUBHitRlghdls frém he, sqifo-wave
inverter el gipdge MHC%@FHWQEI'W pRb BrRralit M CoRditsS 6F aSdqfidl@wave (pliss sigral Yeherddr,
I ogl c | evel il ghaharter slerdéht lruwtictiprofuces RGuaFe-wivé Palseasignals ttiah sobll asdayinieed eighaisiia
seri eiﬁ Wi Boh Hulnilith soiibal i3t dyid 2 aRitoh ISWE chrbecqaicin sariesl with ibs Burbidiity sensbiClliiotopar aridividse the
hum diMty sercgault oBthb bumidiyrsetsot 3itor copstiutihg a fist foeeibath airduit of thelnverterodlentente7; iamef@ericer
el enent 7; aesistnes eleroent ROIT sndhacwitoh| SWR cannd®d lin gerids avitls thiet refare@wregisianoe element
in series wiRd11tihepancsng cclopr: the Icisasit of the geference rresistancrpglamant ROk andh A ¢anarites elemend

circuit of t{heseinaiierapienraddo asc'sppacitont® thal constitytes ROR time gpnstapt ok B gedilletion cisqult withthe
(her ei naf terelectif Esistanret b thg Sumidify papsor e r"’“}‘ ths ejentsig fesigiAnce of ¢ risregcayrsistange element

constant or F@i‘osm I | ati on CI rcuit WI h 25 eI ectri c res| stance of the
humi di ty sensofs '5?”9 "PH" widibe fet“f P' % nee, yeriphle
el erent ROLE n' °§§; AT g go% F‘Bl agr;éstg s 'tv-
resi st ance é Q

cla mag esua ( 1um| I -8 riC_rosi aracterl IC: as repre-
enbodi nent’ f% Qow.srtta.‘% ﬁ?ﬁ\z S gv éhautéﬁ 0 0
hum dity- s .tV% ﬁ?‘é om"%'tg %e?ané& the’ce ftfity sdnSdr 3% 693 Sserib8d later.
zi reonia (2Zr st.tsana o with 108 ey of HRPthdcBhors,

(CaQ, and Wrtﬁ'esévﬁtct( W@)closédt and Wﬁéh%wy ofnC8rd dcbordifRy thé B35 Btion frequency of the CR
char act er hsStdsGiffatiorPekrcuitdfingd bstRébh & dRytria redidlancd of ihd Borbriic Mirkidity Zensar Pand et bapdddy

the el ectri &5 ufigsésad Coharigh,aihg Gvertér Ndlsinehi’ @ Prdd(EbskdqRars-JvaveOputéd Osidnals 'k o Péqubrep
huni dity chadgeporiing e Bdoscilatiodfiequéney.ai | s of the ceranic hunmidity sensor 3
wi || be descri D@dnendr@lomeft i§ hlso dakiged s that, @Bentheosniteh SWV2 [slesaicana the Gwitdh ravdi to'y
sensor 3 chapgest prdutestshaardivave Pulbe/sigifalstohe fraquency moresponding td1thé lexilistioh thedue o
cl os eh"aneb sthe CB losc@idifongivevit, costitirted by drediieferphge resiglanos eleinbra tHOd h afid e aapacitpr 51 The

t he CR 35 oswgidrg-wavp guyise isignals profluspdnbyl theeinvasten elpment @ andt processing sif dhea signalsofill the
cerani ¢ hunidepeibeddeorsor 3 and the capacitor 5 undergoes a change, the

i nverter el enelftthisrephogingetetse Evamay %“W&‘i/%“ Bip SeMQY %adsmwerato redurq gy fpaputacturing
cor r espondi Sttaﬂd Plpeiiqeqwer Fonpy rTBE lﬁ'lé?‘i'@&/f““hf’h é‘a'feﬁ\}‘ét"f%‘t'e @I%ﬁ@rﬂa"'? sﬂgarea\""‘é’ﬁ

desi gned %o f'g" é‘ﬁ‘ att ﬁgqugw SHI ? ‘1220
it produces s?a? ou u o aﬁﬁ v",chB l@?r?B?i?l%ﬂ?g' °8“"t
t &;htr rﬁéﬁ{"{) orm essar I (P § d atutpé)8 ﬁeﬁslgt%& h‘é me% fﬁg"y

oscillation$ o
ref er ence ren%rﬁ o) um.d.ty
pul se si ggba's% sew sa..a e F?‘(ihz o o PE5 S din a3,
signals wl E’%n %E&a%d Egbsén figChhe réléi‘ions tlon f qudnby ?Eﬁ&ﬁ FJEE;U
uses a C 'V% grAE Bikslk frbr WM doRdratdrQ dnd c'ef‘ecth ?es@@r’ﬂ:’d Ratﬁ HufidinF &ador 813 W iCEE! 1, C
power consunglion. The inverter further nakes it possible to obtain stably
square-wave 45 pul se signals even at frequencies of the order, e.g., of 100
kHz. The i croconputer 9 conprises a CPU whi ch perforns arlthnetlc and

| ogi ¢ operations, a cqunl a/{koR. couﬁ isquare wave pul se{p) gnal s

out put fromthe square-wave pul se gen a nenory containing a
control programand for storing necessary data, input and output ports,

etc. The menory of the m croconputer 9 will store the data of

hum dity-el ectric resistance characteristgcs of the ceramc humdity 50
sensor 3 represented by a solid line in FIG 2, tenperature conpensation
data of the humidity sensor 3, and an equation representing the

rel ati onship between the oscillation frequency f of square-wave pul se
slgnals output frontthe generator 1 and the eIectrlc resi stance R of the

o o ~ I o 1 o~
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EP 0 259 012 Bil{where VO = out put vol tage of the square-wave pul se
generator 1, VTH = hi gh-1 evel thgpype®izeit age of the inverter el enent
7 (CGMXS Schmdt inverter), VIL = | ow- | evel threshold voltage of the
inverter element 7 (G MOS Schm dt inverter), 5 k = constant. The

CPU of the whees oconputer 9 calculates a ratio rf = fHfO of an oscillation
frequency f H ¥ =squarieut voltegeofthel squarsyvaym atise gspergertl. f r om t he squar e- wave
pul se generat\gH 1 wiigh-lavpldhresipld vdiiage\at the iiverter eleradnb 2 KM Sehwnid Ewerten.at | on
frequedy fO‘G’ﬂ- squdqvelswhtv@sfplﬂ|vs'@gspfgmﬁan\@nwtemmt 7f(?'Mﬂst3‘fﬁm'§H'EYaW§)~ wave pul se
generator® 1 En thé’°’§$ﬁ‘ ch SW2 only is closed, the ratjio rf = fHfQ
cor r espondi n 'FGH‘%P %'ﬂéat*li ae"E‘Pr’fEﬂ'Yf@"'F'ég Uigtion, %&faﬂvw of; 9qua

%F"éﬁc'é

ceranmi c hu t

n’f’ r°“‘§“ 'E?"‘t‘h*’es‘l“%fg‘“’ aﬁ‘n‘ %9??6“%?!’ 1 “’H 4 oply is dlgs ‘11
el ement Roﬁ" , '?f'ﬂ’? °¥' sgp‘ B o .o ;QC‘E" e & &“@%}3 ﬂﬁ?m
val ue RH, f %@Qm ? sitn ﬂf I::b?efe? TeHBFCP
the RH Va ér:);n i IIQ—Ytﬁe / nd IQ finds
squar e- Wave hQHJm%& yga?ﬁz‘ér herb tlof tﬁeoﬂi\ﬂaf JAGh& e ASa Eéni ‘B Bl}éehn A'Rd.BeThe
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» b

EP O 259 012 B# resj stance element RL was set to 190 k[err], the resistance
of the protective resistance el enent 533,25'90? gyt he sumof resistances R2 +
VR 2 of the fixed resistance element R 2 and the variable resistance
element VR 2 to be 10 k[err], the resistance of the reference resistance
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menti oned above to obtain experinental data close to the cal cul ated
humidity-rf characteristics sh@h%n FIG 4. In fil68i.9% KRe data, the ratio
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cerami ¢ hum dity sensor used i Q he el ectronic hygr29rr81er and in the
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wei ght KOH i s obtained. The povvder&gr e‘ﬂt‘,eﬂ for inpregnation with KOH or
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desirable to add 1 to 15 nol % of [err] to the powder at this stage to
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in FIG 2. : |Ilh§t|]até§ {ah leBifonThy§romGibd &% ‘FouFtrY Q&%Eﬁﬁeﬁ{ ofthe ﬂw&ﬂbrr ik the third
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el ectronic hygroneter as a fourth enbodigrent of the invention. Like the
third enbodi nent, this enbodi nent conprises the square-wave pul se generator
1 of the electronic hygrometer shown in FIG 3 and the m croconputer 9
connected together by a cable 23. The el ectronic hygrometers of 55 the
afore descrrbed structures were contrrved under the crrcunstances to be
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cultivated, places for manufacturi ”%ﬁﬂ%ﬁéﬁ’lz gjticles that require strict
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of an oscfj)la |°or¥ requency fH of square-wave pul se signals output fromthe
squar e- wave puI se generator 201 when the switch SWM only is closed to an
oscillation frequency fO of s e- I ng%n-al‘lﬂ‘h‘ nom t he square-wave
pul se generator 201 when the gﬁ&% ﬁlc;s/e‘l =0 Y& l')t he ratio rf
corresponding to the ratio COC of the electrostatic capacity C of the

hum dity senaeh théQhitdhGWiltalyalas Bibded Sicithé Ssclidibfdqushcifd of the reference
capacity elenment QG021 1. Fromthe relationship rf - 40 fHfO = COC, the

m croconputer 9 then finds the value C, assumng that C = COrf, whereby
the hum dity of the atnosphere is found fromthe value C and the data given
in FIG 9. The square-wave pul se generator 201 is constructed as descri bed
above for the follow ng reasons. Qur expeginents with the square-wave pul se
generator 201 of FIG 8 revealed that the oscillation frequency f of the
generator 201 is influenced to some extent by variations in the resistance
R of the resistance elenent 203 , high-level threshold voltage 45 VTH of
the I nverter el errent 207 | ow | evel threshol d vol tage VTL of the |nverter
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EP 0 259 012 B¥ [err] 5 when the switch SW2 only was closed, were counted
by the m croconputer 209. Then, thesﬁ?h!sé’oﬁ {Hto fO were found to erase
VTH, VTL, VO, k, and C, and the osci | atlon requency f was determ ned from
the value CO C only, whereby nore accurate data of humidity neasurenent

t han before were obtained. The changes in el egbr OS{,&ILI c capacity of the
reference capacity el enent CEOL= Ji/tk. dh&ﬂgdgvﬁn—f-gﬁéﬂature are al nost
negligible as conpared with the changes in such other characteristics as
VTH, \ VO, R and k. By 10 finding the ratio rf fH 1O therefore, the
val ues HWth'Nle switch SW2 oply wascclesath weee f@m&ylﬂlﬁd‘“cwwﬁt 308. Then, the rafierobfHp HR d
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connected icapasiyrG'es, in order to forma resultant capacity C' (= C + C2).
The upper Iimt of resultant capacity C' of the humty sensor 205 and
capacitors 30 Cl and C2 is restricted to he less than the sumCl + C2 of

the el ectrostatic capacities of thefea ' 1 and C2, and the | ower

limt of?the resultant capacity C' is r@'strlgti'ed to be not smaller than the
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and is | th; St6t Bfsists of TheCsuatblvave piSe S‘Jn%fofébﬁtoﬂhb%le&?o%% rimbtor B FIGEA a1
and the resistdienin &aRakk!pa wﬁb@&mre\’rﬁﬁty isStBBbd takédOremote #dnf>thelfoint where the
11 ustrat esnigBRmb@Rér 200 8 Inkiadl,Othd) Y@ R pulse Aonsttdr| 20P Beifd ¥dnfdttedlth & ibrszoml 3,
the el ect r Qliief200Y0g a@EEN 213 of §HSdnInGth @D tHat e MY Canid\tRteBtbd SteheGRE B nAdasUrenvdnil

of the edsectrEG ¢4 fhoas @iiecifoniaMhyfrbireterSast 418dveritts embdiinidhi 6fGthd MventichesndrEl Bpace
wher e neas wightiestibotimerditO THee sevarie smicalimahtecdhsisisnot the sp@rawaveipalse gérdeator 201 of the

m Cr oconputefsctrd@Ohygemetes stiivh dud FIG He tisat) isacoprastad do [thel mierogumpetea 20 by @ kahie i2eg)
connect ed tSimilalg the eighth cambogimerdrcofsists bfytha squdnd-wave ABise fgeaprajerv2n df giey elactooic
that the humdity can be detected at the site of nmeasurenment. 55 FI G
14 shows an el ectronic hygroneter as a sgventh enbodi nent of the invention
and FIG 15, a eighth enbodi nent. The seventh enbodi nent consists of the
square-wave pulse generator 201 of the electronic hygroneter shown in FIG
11 that is connected to the m croconputer 209 by a cable 223. Simlarly,

the e| ghth enbodl ment consi sts of the square-wave pul se generator 201 of
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hygroneter of FIG 12 that is connected to the m croconputer 209 by a cable
223. The circunstances under which t B8 056043 g C hygrometers as the
seventh and ei ghth enbodi nents of the invention were contrived are the sane
as those for the third and fourth enbodi nents, and are not described here
agai n. Fl G tifrombtbrusit RIGt 12Sthat s ednaatad Qo it rhibewﬁphtyugzosmgtaaéabaszzammidiredmsmnoes
enbodi ment ainddrwhich rivec albdtonic hfggonhesors he thie sbventhr anth elght. embodiméiie oicthe @rivertion @ere
t her nohygr onmbteved eErisd Sime agthoselier tiebiairapd wanteenotiments) @nbara b Mestritatl héra @gain.

ci rcui L,st r uct BiGel6silustiatesi an efeci@nicthermghygremeterzes lae nipth resberireent efrtroinvedt®n sAsG# clees
a t her m storfrophidSelbethe eleetiopic thermobygiometer icensigigiof the bquaigiware pulse gerergias i of the gircuit
change of t HréudwaBRORdT BIGi § whespina dampgrajurp 39830013 Bih af 4 fomistor wbgsa leetio: (paibiance y
sensi ng el erfeyeriable; wibdhe damppigtutehehangecefiae Rimoprherg; it cornegterkin; paralipl: vith the serampic
7 and with tW@'@%f@F'%@%“%% [neqriag) indhefp %Eﬁ'ftc"%?flth% tﬂYﬁﬁ‘é%‘i'%’é?"ﬁ ?la']ﬂdf"‘af"]eé‘ffe’wc?h
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second SW t GikgchniBBerS rurhde Calbiias d tid HOS Rflo of BF odofiioR itbdueicyf SF RRREWED fufted

ratio RO RH sﬁzjnan& Rep@ ! 1Rt thé qua@swasé BuildeCsidabl goherhthte1 GRdnAHE Switching! Hidhrd! $W30 only is
sensi ng el engibd B ah @sdilifoni@GUeRdyI0 GEsdRbre-WavelgiRe EigiaRMOMARS deRsrhist PuReR iR sRIBAMG
ROL1. The i méans WL is Qoded) thd1tio 1 Borfadpontifpiod ratdIAOMIRT df the dettrit tIsivandBMRT of the
oscil kati en terEspues Gynsbrl 18 fto Ik PasistaiiddVRO [0 | thee reddrghiael| rasistinéeD eloménit RO 1 hErom  the
squar ewave rplationshipat ¢ 0 ¢ GOdHathe valds R¥hismouhdien thavbdsisiot Rid) =nRQIM NGNS Buraidityyof the
cl osed t o arstrossphdrd #t foond frone dheeveiug RKD apd twqdate eeprgsantedphyl the sglidglinel is A@.02n Thhe
gener at or 1 tomeanaturdof Heveimotnherg inalsonfour@WR0 tomialueirs =dT/0sand, the date efderhperatfre fT/O
cor r espondi rrfjaraeieristios ghgwn REIGRI7 antl stored insthe mempry of e microgpraRuteR. T Cirgvd stagture of
t enper at ufse BesRYE-WED Ruise CPReraior 4 jof thy pleatropic) thermahigromeiqr &p dealeverdiseratiogdifent of the
el enent ROL1inveptjop yag W@"%*’E‘F*?ﬂ % Aaskiihed rapove fprghp apasonscomjo ‘{eh@‘P\?'a?cbé‘ m found in

f ound on t hefelpsiadhe, Meﬂyqsf:lllatlg{hmeqyﬂ’gy Hh'i'?? a‘il‘{a? vEye pyise 9909y h'ét' nged to
found from tR®e¢¥ %Eywa‘é?ﬁﬁ'“ Y“ F‘?E"es%‘f“ria of
2 The t egg) :g%l alo . me{l 8 l ue_nces

25 the Squarﬁe 3‘ eofeuke rewe MS POE
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described i nin padjel Adhild@rotastive redidtabicd élérsdnt, eniaaabiaesistancé\slersdna VRS] js dolir@cted in series

i nf | uehceso Okith3Be VFérencl TksistduCa ellimert IRD1C canrectsd o paalistoyithuthe | cemmizghuiidiy sensing
rel ati onshi peldseent\8 ok fautiie protettive résisfan® elenobnt loe protentjye resistanes. eldnhent Ré nib gelinegiet in
uses t hr ee- stedesewith #f thrmpesatifre sonsgrd 3 S ischrnsctssl/ip Garalisl\@ith they frenidiyensing |elgmentds and

i |l ustrates Wi teq @@WW%“@"H%P'W 59b1mé§ exrrlajngd [ codiynclionaith 4hej saeond 9@?“!"??@_*- fhe

i nventi on. R‘é’f‘%’ﬂ?fmbeqpﬁ the fieuengy of sigpalscquipyt fraghine squaerYaBURe BIsesrter 1cdftprsdeyipting
of the sqffar®t Wak'/‘ oifieds ragaeeftag pRoiliatiop frequency data i @"H"F% | flqstrig Wﬁﬁﬂ‘fﬁﬁ of-fhe;

16, wherein ‘Ef""f'\"‘r 8?"8 ?F"@'@"'\‘ %?‘%F?&‘@e’é‘f‘ ‘E“F'!?@s'r“ gr,’n i‘Va &'e
el ement 35 ar t r fh% g}%;en bl resn
EJ DV g

h v U h
fT/10 and™t rIgm ar‘atture |s egﬁg)d"?n S sthee stat n Egﬁ” Q%ﬁ a 9 aT‘?t )
and stored in e\cﬁ; o lhz;ﬁ%* Jn'rl&t H&fSrr.ﬁH to

el enent 3 i nvanébe rgsi nc ﬁ%mgc% '?rg ]uskglid ca:ir qugl)m in g \4‘ ﬁ
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the protectiVeriesd RiHRAELatARIBIY théithohyd@eRf & QNG &ibobimem@F Mo ifsniorf\As will
third proteckd dioisSirdns FIGN % 1R StBsHic théHnolBfomail RasIRSIGBAWER filsE FBrdFatoY RF tHeS
connect edsd nel&&émcﬂh‘erﬂaehygtohbtei &G, 86 HaaH RSl i Sdesina Spab PorR frofQhd. Boint where the
connect ed i nmip@tadpuel 9 Vi ibdtalibd) theCsqustdvvaie IpLIES Ginbritos £ Béing @niiticied®the thicroBorhsutsr Bh
protective rigsa sbaisef ®yiendanpth so thajthahuveddty van boeisiectbdin the desdiredrepate folmeadsdrement.
connect ed i nFl§e30i shewsvantelecizonicdhepreahagromeder e A dwpiwiil @nliodiaenti of the bmentiort. bikle the eleventh
parallel with the humdity sensing elenent 3 and with the reference
resistance el ement ROL1. As explained in gonjunction with the second

enbodi nent, the construction keeps the frequency of signals output fromthe
square-wave pul se generator 1 fromdeviating 45 out of the specified range
of the oscillation frequency data by controlling the electric resistances
of the ceramc humdity sensing elenment 3 and the tenperature sensor 13



EP 0 259 012 Bl*enbodi nent, this electronic thernohygroneter has the
squar e-wave pul se generator 1 of thepq)SelgiomC thernohygroneter of FIG 18
that is connected to the mcroconputer 9 by a cable 33. The circunstances
in which the eleventh and twelfth enbodi nents are contrived are the sane as
t hose for témsbobimetitdthanadectranitr thrmehggathotde hisSthe BGuas-vaave PiilsecygdbraionN € @f he relbctrdnic
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el ectrk_,reyn@ﬂmmeanﬂeafemematnhdhdm hum dity change of the atnosphere. This
is not adim e ointhite twejnih emtedimenln iotthe inuanfienh thg humidibiesenssr use @n ielementtof e so-
however . Fosalledcepyiceresisianee Mariablelitwpg whesesalctrigugeistange vagen with the dumiplifysehangg oh e
el ement of #MesP8Ye.cEYS Bdobp dpjtatior tothp clesigsisc Wolva'iomatm of the dwenfippy hawever. For
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cal cul at i ONgdnd thd dsdiBEHA nieang WHRA tHel¥Beohd bwieniRf medns BRE islcloBdd, BB rdtib BsHEGIRAYInM the
SqQUAar e- Wav eraRd bt SicHib MshtaRtsl di o Ky Soisdr RSthd Fekithricd Bf 1 ARFend|RBisthrich Slement,
sWi t chi ng Neagiftiehis Yisb Tatd BSIRE theOrailof @R Gsdillatidni iRGUENEEEILEQUERS/ waYE PEIER Sigrials\aipet
pul se (si gnairen tHoaistilatich Besns Wheil the MirdresBing\blemertt baly sonmaditosini dsalationgfreqaaanys of
only i S cl osymeae-whvecpulisatsignals output Spmrité ngiliation tnibensr wieh aheo$ectrideswiithingt meags only is
resi stance dbsed,hthe Inatioricdirdspongieg 3o thetratiot ¢iche gsatrist msigace bf thh dempefatures sameor to the
resi st ance wshigaeatof th@abiewhcet lesistance slained. Thedwmiddy Py tethperature rof thecatradsplare is then
osci | | at i onddtermigerborctpe besisofjthe calculgted sesyll | Thie makag ifzpossibio e pliminaegthe relglively isepensive
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osci | | at i oncaeHmptionghd mapylactudegstd swi t chi ng neans only is closed, the ratio
correspondi ng to the ratio of the electric resistance of the tenperature
sensor to t f¥MS%si stance of the reference resistance el ement. The huni di ty
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cal cul ated r'es
expensi ve 25 { a Qﬁefn cs q"e falo Xd mg;

Therefore, t heoo Q Egrﬁérr}«ﬁ whidh Qorrﬁé Qg‘rfe étﬁ\t 'c uit wuth char-
realizingsan %ﬁ&.&@&l tﬁe hmﬁa.m&auéar QHE {sive 3 lant'b@mé o & 1y loieloR AR Mo POVRIE

consunpt i on angndaRBhid dsdilion MbakPSrbducihy 8huaR-walb PulseMynald BérfekRNdiNg 10)t8ErgEEh e

CONPri Si NG 0SGihhrhcldrises oM@ MHamidhy sHBorC réfdieros SREIACIBASIRTRY orHa P vitR 10 gghal

generator (7),geferfiotTh (hlatey/ oS08 HRhidiySgenstnnsarICIsEithtisrombdne pRguiiigerefémiicd JAUArs Grave

si gnal{_gener atpafse aigehls/ddiresporizling itdinb slectiitachaatiardsticstor the refaerica blogtriasidrient, e digital

hum di Ty +e¢ hangperatifontpneesngomspdscPewhichnmbuas tha dequescyadf ¢heesquaré-sgve Qolee eignalscbutpot

t he squar e- pulfom the cacilistion means and calculatds thiairalia of e pigctic dharagierisiivs of the hungdity sersr

wi th char- 35 to the charactariptics picthe feranproeiéntriei sitiment te deteymine theumidihnes $he\atmaespherason
bei ng of a tythe bifsis ptheeeruntpd valwet he huni dity sensor, said oscillati on means
pr oduci ng sguare wave pul se signal s correspondi ng to changes in th

char act er’f sfi ¥ Qacrenichyagmpias 'aé!’éﬂ‘?s!’bf'a'"‘d Fherasiesed in that gqiq hymidity Is%'ﬁ@rﬁ)' Ti e

S R e e R T
t n
ggflresgolngl ng ﬁa?)j%'{:%mgp itis %%F'S%f"é‘?tf £ 5f the reference electric

el ement, angd” di gl b grometoP BEGROPR P EHS e 6 i BB & the
frequencyloft ¢ slaﬁ.gy@i.png B o BUo e Hobla s%ngf.sﬁ% tﬁ;@h ’I%A;@E R0 e
reans and cal Cyliateont B ohe o 16) ekl (), ) LTy i e

hum dity sensafuligy. t he characteris S of the reference electric el enent to
determ ne the hum dity of the atnobsphere on the basis of the counted val ue.
45 2. An sgl act A0slbdtrokky Bydoiie? as Rinfod ah ERofi daifid &i1613 Lchakbiasad IrethhtSRd dsBillaisat
sai d humi dity mensnds a(sihalitanshiissibh el (233 bisd @étdermvitddilabihao Eonpet thb 6o 16 bRChigital
resi st ance varadpemtioniprdtessing npers, sothédt e nomidittcen be @btettditin atspacaBPl & iscdesitd italbe
el ectric el enmendasured mmpte §orp saich digital eparationre®sssing mebrement (5) is a capacity

el ement, and said tine constant circuit is a CRtinme constant circuit. 50
3. An electronic hygroneter as clained o claim2, characterised in that
said humdity sensor (3) of the resistance variable type is a ceramc

hum dity sensing el enent made of zirconia (ZrQ2) which contains at |east
one selected fromyttria [err], calcia (CaO, and magnesia (MgJO in the
formof a solid sol ution. 55 4 An el ectronlc hygrorreter as clal med |n -any

Y o a v ~ I 1 o o o o o




EP 0 259 012 B1,*C L M S* enbodinent, this electroni
t herrnohygronet er has the square-wave Eul sebgenerator 1 of II U ’ "ﬂ"
t her nohygroneter of FIG 18 that is ERRA282 Bio the nicr

cabl e 33. The circunstances in vyhl ch the eleventh and tvvel fth ‘embodi meht s’

I ore oy Selinind, 1 RRUENE oSGl Hdhd ua;a L AL T
and are not h %IBL? % % hat ISCO gBQh fb ﬁ@ah Eéncof
the inventi ghlen f t)étm g’l fﬁte ea&ntﬁ 558 forCtﬁJ and fourth
el ectric re%%mgg ax@grba&egp,;,yda% ose el ect r| c reS| st ance varies with the
humi di ty £hanGgeumalnint ¥ 1R SRB&IiRentsT&itf hvbniAL thé hirhiily! BhdoPiiseli @n bBMent o the so-
el ectroni ¢ t4Nes BIBENG FsRIBBACS 'vafiible! to-WhHS RlobE resli@M@WFies WIRI thé K@iy CohatgB &t the
hum dity segamiphBRY Thi®fs AW MMtatiddSB thd) Seetdfic AerBdGEREMbterOdt the) @véntiorC Abwevék. For
el ect r ost at bampRPAE hinidiyaehsabingy, blydderss/Les Rsteddan lelemdhtal the s6-Eqiiad blbciroslalit icarRcity
W th t he huwariiié ype Ridsg electiosthtitacapdcityD@pibscwith. theltiimidity chdagacaf the agndsphetehi S

I nventi ong as Adesdng t dds imwotics, astderibedahonentby frefuersy bbsgearevaave pplsé signalsiogipet|from
out put fr ontheecilatian inbaus iirountedirand ithe mmidity ol thezatrabspiieee is detediiteg anfthe basis of the
at mospher e Pantidhe reltiveiyl expandiveca- serivertenican he elircjvatad. angii{be nusher ph/eicyit components
expensi ve adesressasy Eptsequeptiyn thavhele] GirPyitagag dPeivit yrhia ansingireghipofSLcang dhystan electronic
conponent s BiSEImeles iscprovides whighy features redyoed sty pwer cpasumption. 2 ok MsrRover: calguistion s
si ngl e- chf pmeds) to figd theirafipsof an °§‘?"@t',‘t"rff9ﬁi‘et5‘°¥tgg§q%t”@’f° puise sipnals; qyipyt igm the °s°'"a"°“ '
features re 8‘?,'\3 h 'i‘ﬂ'éts @% 8’() eﬁq“a'?f‘éﬁ"&ﬂ’ ?F‘

15 d
i se o gﬁag?t s T ;Stf;z ua,m% i s
only is- %LO;@ o@m §,§'§4 s he.s)tt,’t me%ﬁ“ iR oS lathndh e%c of

from the osg odris h@&ﬂ&%@&d%@ tohing Sndans

the ratio Ca Jessmen on&rr é?,o.t tthd paﬂe of e Ghdiddned @fsm&%am sdnSif to the
humi di ty SeRSREndsCof WL rofdirbs redRiRceOalerhdRE ThE h%ﬁﬂp& tEr%?dra?ﬁr@'%P tho QritdiBHdte is then
Cal cul at i ONgdsimined Bn 1B B8sid &F tlel dARuIEIEBE ek T1fs Abked Nl pSibleltd AR the BEIEH GXpeRdive
squar e- Way € aRUdchfortl G iscrédsd et nutkber fof @idult N@mP&TEhts. Prekeffe, R MEoWIEREUItt AR be
third sw t chintghe@ lircireingle-erid VSl Ballking 3k Alebtdnia Anelhidhiydrbradtérasall intsiidamA Yedaded power
squar e- wav ecgnsdniios i@ hadngfautingébst.f rom t he oscill ati on neans when the second
switching means only is closed, the ratio corresponding to the ratio of the
el ectric reglappmnce of the tenperature sensor to the resistance of the

ref erenceoresi stance el enent. The hum dity or tenperature of the atnosphere
i s then det & rMmeiettronic hgronietasicomprising |eeciliglignoudans Giwhighsiptiydes 7 isfiugreriae gulse signal
possi bl e to elgeneraton @) rHwmidity gensgre(B)/canngsted ¢ the spunre-wavg pulsm gignal ganergiggjand which
decrease the rﬁ%h'B'&‘rChQ’F“EVISFQ?LYP'EabEd%‘b&?éWF‘@'W eagecs BTPé‘m"tst@’emﬁ'tS’I %Paé%“fecﬂﬁﬂe"‘d%
be contai ned i39Mectef igthe. saupr 'p\‘_'iﬂ s'gqaba?ﬁerzf% nd, whigh fopps 8 ime
smal | in3%ize 3ePsHcs '{'1’8 m} Ao PRTEIY L Femaen ﬂ%ﬁtﬁff%ﬁ’f’%F’ 5'85‘}‘ h
30 1. An el ect¥Bi: c,sa Bpan 8 P‘?"L‘* a’%?&‘t*’lﬂ“ X PF“ %ﬁ?g s i the

i ncl udes a Squcél?r &= i r ungﬁ s nsor é?%scﬂ& of elegﬁ re r S‘-‘lﬁ ave

connected to t e"erat | m p' fe ital
char act er stlcoﬁ, ﬂg °% %&@ %?tn&% ual WH@&B ?Jsi%g%? dg::@:

gnal

passive e oEéﬂleUﬁ éﬁ irfa chi at%lH@Fa@o QH esé?ecﬁ'fcg cteASHeE bthOhu sensor
whi ch for rrs a taltnsechs@a&tsa&tof%rra&btce\m ¢ 6iBAEt to3termine HE hEHILBLdf 8% aBhosbHaR on
hum dity sensOhe hssdicing3&mtedaled. enent being of a type different fromthe

hum dity sensor, said oscillation nmeans produci ng square-wave pul se signals
corresponsli Bg Arelédiradig) Ryrontdter BE clgilad MCdiamh it SdheraGerRéd i iRt Suit uehidity saetr8)is ofdhe
reference el ecesistancevemapiot typel Ihose catseeict radidtacsMiviries tvWite chargasiin te rmbmiitp of tha at-
pl ace of the huaospberé,\saidcaiestic elegantds @ Sesistane, isaid passias slepperd @) ds @ gapacify alegracteand
square wave pusagiging agnedntcicat is @ SRCIm®i cagptanteiictie el ectric characteristics of
the reference electric elenent, and digital 40 operation processing
means (9)5wRi cin elerimnic hrgt@,mqt?f@q lsimeg inplaimiRs chajastprieadiim thet said humidily gengpro(3) of the
out put from t hesigansp Maigblp Hipe irehrrsamie By Sansing eloment anade pf Zijcesia (1) vy CPrtins
charact eri sti c¥ legst pngesdpgivf diomyyige (&) cocit KeaOd ae aragessiasMoBlinghe for of a solid
ref erence el ec’E‘W"?," eI enent to determ ne the humdity of the at m)sphere on
t he basis of t&} 4} An t? ctronl ier as d
in claim®, %cnal 88 tré’P’F é%r°’i"?f°' o 2@‘ csoj\"s? a‘ s' 'Suldien
resi st ance varl 36' a\/ﬁ&"?—fss%"é_g i § 3? et e Eaéd (f‘ ta'
the hum dlt O ton pr essrﬂg jjns gcan e uealspsaceawreéestt lsst aSII'ed tO
y > % tal%?%r io l% ésgt
sai d passive e enen 'S a c ' an sald ti me constant
circuit is a CRtinme constant circuit. 50 3 An el ectroni c hygronmeter as
claimed in claim?2, characterised in that‘%al d humdity sensor (3) of the
resi stance variable type is a ceramic hum dity sensing el enment made of
zirconia (ZrQ2) which contains at | east one selected fromyttria [err],
calcia (CaQ, and magnesia (MJO) in the formof a solid solution. 55 4. An



12 EP 0 259 012 Bl: * C L * 5. A Hm
hygronmeter as clainmed in claim1, char gptoeggsmﬁlgqn that sai d[ﬂﬁm@ mmm“
sensor is of the electrostatic capacity type (205) whose el eCtsf oOstati ct
capacity changes with the hum dity change of the atnosphere, said electric

el ement is a cipaoidegtranicchygrometp2ds]digimestin dlajpa $.Siherecteriserhip it said humidityi sebsanis ef the
el ement (203), arsibchnsiatc ¢capanily tyoe L0SIhossi elestipstatic capacitCiBhangesevith theduamidity change of the
circuit. 5 6. An sihasphereppdid elpghinr elereantis aaeapeditn plament 311k said pessive pleméniisng Bsistance
char act enised i n elemget (08) andssiditimp genstgnt cifeut isse GRtimecogstepeircyit r ansni ssion | i ne
(223) of a p‘redeterm ned | engt h whi ch connects the sane to said di |taI
operation proc sﬁ" rfyor gg)as claiged finglaim f or Faim; %l 4 %ﬁ?dﬂ’et“ﬂé?' Eic iligfiop peans
space where rreasd'f“% ‘ﬂ‘ﬁ‘?hi’a“ 's?ﬁ's'?‘? 3)t°6a8@d? E‘E‘g" o 'e"hf‘i" Hepage iy selg digital
operation processPi ?‘ s'" g g? ﬁ.&‘;;’ taeﬁpacc? (el mi
oscillation nmeand"¥"{§ Wﬂ'? b fplenreragte o R el \/\(Evrgtmﬁlﬁ‘ B’?'é'?\ao't'f’ generator

(7)., a hum di ¢ ¥ A ieddr fc?‘}?\ nASHYO tgr can nsmlae BHA eahS re-wa ulse
gener ator and Whighe Xl BT RS Gn o o) el e eew Qﬁm
change of the at ﬁ% s of rgsuéia‘?x vaa .&ﬁﬁerﬁ. re 5ibEhe
in parallel wth g Hénrt 3(11?@%9:&% i dakalig itk rﬂlﬂﬁﬁ?%@i{so Perature sensor (13)
connect ed i B par ghhrdbted ' tplraieh Rit ¥éTh %s&%&s@}r anél thb r@¥&tbhch F@wﬁﬁfe%‘eﬁi&ﬁ%ﬂ and which
resi stance el emengnikith Qecﬁ@deéf&hh@vaﬂm it the Qbriselaird” ciiaR§d &Lt EifhodpRbre AfitkiBswitching
W th the tenperatmbafs SWaH Ghictd bpehd @ndRtI8S RCERuit bfi the hunGidlilyt Sohdor) GedtRd BWitchilY. theans
whi ch opens and cwebashich bpergiand tibses @e dirtust df thal refbrbiyce SQEEACe, olRBD Mtk SWitchib imaghs
means SW20 whi ch Syysenehichnapens areiedosbd he GdirtuitUsft theD fomipéreture cdorsor ra0e ar capacly alement (5)
el enent ,{ t:hiz¢ d swosretiedy thresyosre-8e\8(pulad sigha!l ganeraer andovhich dsres a ICRdiIMe| costant cinodit with
t he tenperature Sendeiric resisthnee of dpdomidity ednemrewith tifepsistdhice of thacferepcH vesistange plbment,
squar e-wave pul ser vithythe blegjinvesisiance ofdhectoparatire $eppanrsaid ogiitation mearsorieiueing square-wave
circuit wth the rulsegignaisccorresponging troeharges inqrlochiq mesigtansp of ghgdwmidity genser (3 when the first
resi stance of t hewitbing measpse(SWHG) enlvais closesd, @iegyping sgyarduvave, PulpR: Sigrals qopesponding to the
resi stance @ t hdesisBppReihe feferoacayeristance elpment §d) wneattheoﬁch'r Syitehi B‘Gﬂ'&( 0) only is
squar e-wave pul s&os H}S'IPD‘WB'NS@E 6H€YPr‘? Isq gianals gprtparonding P{%‘f’ %5 °' Eﬁe"“he
of the humdity %F‘”‘? Q'@ " qperation

cl osed, |0rOOIUCIn%rP|‘%e % j ang ol clo:ea;etc?ut'::
e éo'g%ﬁ% E%@é

resi stance (3(1; t he' n the second
swi t chi ng neans s&@mce of the
signals correspo g@sﬂ% é?:s& ‘? s{aﬁl:e % réfé e%tst?-: érléie‘?ne ouI Ql@ﬁ?ﬁé hd faffo of
sensor (13) when gdigciidlibd foqadich 6 qlde- wmra zbﬂn b 5, GHIBBA en the third
digital operati Orgwnéhﬁlst%ﬁeih@enmaao%eé D bl Rtidn e a}sfssqhé}@wmtduee Qigndidfom the
osci | | ati on 4f r equBEaYortheaRSifh Y1eBYRd BWichifly Hba8 aribis GldéeR Waidfr&tie Bdrfe8Sonding to the ratio
oscil | ation nmeansswWiesledterebistined of Mol 6hiperduréBE26r BNthy/ rdsitahideOsi Qb tefordnbeé redidtance
oscillation frequmm, aid it BmRY thehumBIRY 6t tahSerdture 87 thd@mOsphsrb bitthb @Esis of the
means when the seaoasd resvitt chi ng el enent only is closed, said ratio
correspU| ng to the ratio of the electric resistance of the humdity

sensor to the BesinsHegianis tdrmotiygrometbrans glaiped incdding 7 coherecteriseshiv thiat saidrhugwdityc$ensor (3) is
cal cul at es the r o ernmigf hupiicity @enging plemént nader of girnonie (Zr@d which containgahleastn selected from
signal s out put f ridfa ).cakeir (Gag) pestmagpesiedMofidmthe foem pha 30id soliene hi ng neans
only is closed to the oscillation frequency of square mave pul se S|gnals
fromthe 35 9 J¥&acFHS tbﬂﬁ‘“?ﬂ!@fﬁ@et CABAG %\fd‘ "Pr@%?r?g'd B?H' '°f‘§'ea“s
cl osed, sai #rat |’BSE(§|9F% '"1"(53%)!‘? Pra?ﬂt?ﬁm'ﬁ?d g Ygital
the tenperature 's%jﬁqe humidity j& d?f%‘i’eé’r“eﬁé%ac? &5} 31‘71?83“'°m°"t Is to

el enent, and whi iﬁ?q%‘g??“ﬁ?ﬁ@? PPt R E B hper at ure of the

at m)sphere on gf the counted result. 400 8. An electronic
t her nohygr ong tie’%gatgﬁ%kﬁﬁhned in claim7, characterised in that said humdity

sensor (3) ' S 3 Ofdkithiscnd? UPduhibRéitseRs, “%s%h&ﬁe Dis BREIE oRSitiafidnbdiBitghl €15, bie einen
whi ch cont ai ns  atpdefckivelBflfnpa &Glb&ﬂrafoF Off) Yidieisk [oRb 1 FeubitibieitstedstClior @A dem
magnesi a (MJO i Mrdchtckivéliointphissignaigenofitod Griblhddanst ol de?\'ﬂwlt%ﬁﬁéuétﬁ&eﬁsﬂndemng der Atmo-
t her mohygr onet er spRaré vedndBrichb Rernbién Qarbicdist, wid eif PAISRES! ERSMeREE), HA3 it \ddin FeBhtstiimpuls-
osci | | ati on sgreanssighligeneratoh @tbuAden ig Al oiné AGitkOAstAtbBhaltdng Gni( IeAhdatth dés Feuchtigkeitssen-
predet er mi ned | en@tshbiiidl, vixbei Glas paseive Elbhent sSananemovomaifetichilgigitssaisorQitersetiiddidhen Typ ist
processi ng nmeans,undodi¢ xsillatibrseitrichtngi Rychieskwaiinippliesignbla entsprpctend Wasinderungen in den
measur enent i s t oKepedaten ldesFeuehtigkeiissbison pradiraibrid irgli airainit dgre Sighalgeneratorcanetslisi deg Feuch-
means. PatentansprCOche sO 1. El ektroni scher Feuchtigkeitsnmesser, bestehend
aus einer Gszillationseinrichtung (1), die gjnen

Recht eckwel | en-1 npul ssi gnal generator (7) aufweist, einen

Feuchti gkei t ssensor, der mt dem Recht eckwel | en-I| npul ssi gnal gener at or

ver bunden i st und der mt der Feuchtigkeits~nderung der Atno- sphare
veranderl | che Kenndaten darbl et et und ei n passives Elenent (5), das mt




Kenndat en des Feucht.i gkei t ssensors produziert, und ein m t
Si gnal generator anstelle des Feuch Eszsstﬁgm ﬂﬂ!H“l““l““l‘l“‘“l
1 259 012 B1111111 111111 B! t1gkeitssensors verbln ares

el ektri sches Bezugsel enent (11) vvobel die Oszillationseinrichtung

Recht eckwel | enigkiftigsanssirsnpetbitdbiags odlekiriSthbs [Beaupladéntbntl ni),e wetlel rdies Clssiatidtreimidattgn
des el ekt ri sciReaht@dwelzniBezegsbpmistignalpreptpachend denusiektrischee Kehidgiert ddscatekirischen Be-
Oper at i onsver aaupseletments) produziertoint wingr digiplen Opeatidnaverdibeligugseinrichitang (9), die die Frequenz
Recht egkyel | erdel Rpcteckyeliandinpuisgiatrisboabe vae der(Rszilatiorseindnhived péhit iind degy Verbiithis demd
das Ver had t ni seleffisigchen Kenndaten) deg Feychlighritesepsorsiyslee Henndajorrteg elettrigghen Bozugselaments

zu den Kenndathereclnet um dis|feyqhtigkpibder Amosphdw| aut s Basisisley &hieres zubpsimgen

Feuchtigkeit der Atnobsphare auf der Basis des Z hlwertes zu besti mren,

El ekt r oni scRerEiqkiienissher R‘@f“t%‘%@%sé?’ nacitArspiHeot- Gadireh ge BFGFE’W Sl ﬁ%’ 49 "H‘é‘t
daB der Ifeuchﬁe éfag§° 'Pds(fﬁ“d?f '!Nir %gé?eéms:\m dp ;‘égﬁmﬁn o ,das
dessen el %ktrl%‘a %l‘d gefnentdxg i Py opf%né%schg ; emﬂ

Feucht i gkei t d¢ a" eBh Zeithonstanten-
W der st and, das pa§3|ve El errent (5) ein Kapa2|tatsel enent und d| e

Zei t konst an gﬂ? &hﬁb‘ﬁelgfﬁe@' JaérP% Mf'&a u?c(ﬁ sﬂ%ﬁ%ﬂhﬂé tclaB ghr Feuchtigkeits-
El ekt roni §C (% s Slidatetar i drichah Ry S feRRRA S ARG
das der Feuc htd. '(80,)!i8, des oIS Olnof mr.%aﬁr@;o’apéayaﬁ&Mesd)luﬁ@ﬂagnIsfps
ei n keram schegndka Wikd) aGdsBhdnienasic i RTERbr abtbn LEunk Bmthall unoxi d (Zr O2) 1 st,
das zum ndest einen der aus Yttriunoxid (Y20s), Calciumoxid (CaQ und
Magnesi - umaxi elekrdlischor FeaBaReRINbR8r BbIDGIhdn dét AnSpriiche it DRT3, Uaduitch YokeAnzeidingt, das
entha |t,.204. Hicbiianhsaritungeins Sighalveirbguigstatany (20 ebn @han eorbattrmmidn Singb dbsitzt]
bi s 3, TWadur chung eik eiindse idighatent Qpetitiddsdarbeitungshinsichfimg izl verbindenssi da i dishfeuchijgheit iime
Si gnal | ber t r aganegsRaint ermigtelf @8Yenviann, elorsier fexnosob dert digitalere Qpdratiangyerrbsiiungseinrichiung
sie mt der dithm@leewer@g!ao&t I onsver ar bel tungsei nri chtung zu verbi nden, so
daB die Feuchtigkeit in elnemRaumermttelt werden kann, wo sie fern von
der di gi t2al &n Epidrenisches Feyabiigkpilsepsserrneao frspiueit. iAdpreaskasazsichngt dafkder Fepohtioksits-
5. El ekt roni scieasor mehﬁrogkwme&d@g tstvpaeﬂsmﬂs AR pletdrositizehe E?Paz'fﬁf sich mit der
gekennzei chnetFeuc’ElQ‘eﬁ@PdWE@ﬁ‘t ‘Q‘Rﬂ‘ gre Andeg, é fsGhe, Elamep ‘o%’lg ?g‘em (@211),
Kapazi t at st yp vp g{emeﬁggls\gfﬂ retpndeelenerat P é’B jo I%SfBWSTsc g et tkon-

Feucht i gkel tsa é?r“ ’éﬂaft At nosphar e andert das eI ektrische El enent ein

K t at%el

uﬁgaé: eaZe? ts'k Oﬁ rQ) cgl‘er)Fq c‘% Eel%eg\ngﬁsée'r réa'g odg} An h% %ﬁlﬁfcﬁ égﬁl%ﬁfgmc‘ﬁg iéﬁ
ot kL Lon ocli b i pio i 059 A o
dadur ch gekenng l?w % QQ%sﬁUnb YR Giedi ﬁlen Operationsverarbei-

Si gnal Obegt ragmggg, &hﬁ, enm,tae,%oner vor - besti mt en L nge be- sitzt,
die sie mt der digital en Oper ati onsver ar bei tungsei nri chtung (209)

verbi ndet, 90 EakrosdcherRMBEhIY und BdubhtigkbitstheREIM) HatsHivn@ i dirlef I06ziMnEkHicHtarg1),
wo die MBSSUI’Igdlé Qinth RedhedivelishtigplissigralyehRR6ral7y aulsist, I eirieh Feuchfikeitssensor (3), der mit
tungse{nri cht usgn RezhigekwelsTRNpulsEfragBnetattr berbuhdentistaid de pinsrcini der Feubtigkaitsénderungnd
Feucht i gkei t smis Sengsplidies velreatichan sleifisoan \Ekiarstahda tiaridetete eim mitcdeiru Repciftibkeitsseinsor
el nen Recht eckpadliblegesdhaifstes Borygawitgysiandselgment (17)) oipert Fwmpstatursensge(#3), der parallel mit
Feucht i gkei t ssdamsBauctigheitssgisor () und dlem EReugpwiderstandsefomant| (it 9?%'@“@}@ ueRpbgRE pigennit
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nur geschl ossenw¥erhiinis idbe slokbistimh Widenstand$) tasfpudhtigkeltesensors zdnt Widersnd god BexGgsaidsr-
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du type & capacite electrostatique (205 dont |a capacit6 6l ectrostatique
change avec une variation de |I'hum dit6 de |'atnosphere, |4l enent

el ectrique est un 6l 6nent capacitif (211), I'6l6nment passif est un



C L S* el 6nent resi stant eI ectriquenent (203) et " Te circui
constante de tenps est un circuit %g(ﬁatmde tenps CR ﬂ“lmml‘ M“‘!u
el ectroni que suivant |'une quelconque revendi cations 1

en ce que le 5 noyen oscillant conporte une |igne de t fan&m ssion de
si gnaux ( 223)éléthentrrésistann gu@wuemsnﬁ (hes)ait Rd gt 2 EdnBtarfle dC RMPE St Qf cifcRit BRYIBANEdS
noyen de traiterapseBR. a foncti onnenent nunbrique (209) si bien que |'humdite
peut 8tre detectee dans un espace, ou |'on desire qu' elle soit mesur6e, qui
est 6koj.gné divgroméiyecéiectronique suivantimpe tuelcofiqua cles mvendipations nanBcaraptéesé enlcefue lo
Ther nohygr ontsrayen escilant compage éne: ignp de transmission designsun £83)|d'ue fonguslr prédéterminée
conporte un d¢ihep senbeier e maverhaimoYerda trgitemenicl tongtiennement iimdriauss (209))si biemque
capteur d' hu ﬁn"f"@ étfed'ﬁn dang, yn ﬁ@ra?tlamdéﬂ@ awielprl epusisnpul pg Plpignd des

r ect angul ai ré‘é"yé’is"d °§°“ﬂ?{'€9“ e §‘i“3nce el ectrique variable en
fonctlond n humdlte deI ? l?re et un ele nt de
refer end% gff'gﬁ\"ﬁgm : ei gﬂ}g l s{g " faur do
capteur d hurﬁ pulsnon{l:lm g %?I “ﬂf@p rrw %ctr ue va %lﬁlgf
avec |e 15. men de I én% f ‘5’31 é%'.f'nent dg ré§ @m ﬁ.g t (1%%0 ie%@t
(11) et qui %%ﬁﬁbtleeav%‘% da §dr

changemgnt deahdy GRlmBkeAGH Pl fél%ﬁ Hs@ ntdm ?é%uslaﬂée%JcMQue
teur (SWO) difiablebhtéhetidn un'cfiang rﬁen? bé E%nt\pé r&é’ep aﬁﬁUsp Wihrdine remoyléﬂ wﬁ&ﬁﬂn

noyen i nterr ygeawo) qiiBke éwérme WVdiuitdu datbur@arhlifiafd, &&éyo&ndd&ybn RieiipRit (SWR0)
reference resjup B@Fbt ot fdithel 16 QirSuitOdEErSRRSAdd RtsRinEd REGitEMt, &ﬁmme%byeauhté@p@hr
ferme |e cirqawho)dui o biErnedecilc@iqRsaftbul dE temPératiid, & L BEMént EadRGHE (3) cdnnédt) au
con ne%{eo au ZAfnérateur ge Bghak hpulsdAneBi rgiatigitailesSBLGLS folmsaN GrcliER tansghts @b tedmps €R
qui fOf me un aved Rubdistince Glecttiquatda chptotiredtngnidll Ravay ¢eC rékistarice SleJ¥dmens del iéitendeque
du capteur d'résistantiou avpc lavisistah@ dleelsinumtdnrvemeur de tempéretnmeric mopenrogéilaniemadigisant des
resi stant ou sigrsr inpulsienséls restaugylazéseenrmipgudantdl desaprigtions de la ésigenca télerioque| dy
nmoyen osci | | sapteysdidnidiga (). laisaye 6 grerianxmovep irtesiupter dSW10) eettsal daniné,i praslyisant des
cor r esp@hdantsigaawdrmpulsignneln regipngulgites cerraspospiant 3 iporésistanes de éigment g référpace tsistant
d' humi dite (3)1) lereguadadepidmer maxes rintorpiptey (SW28) P?ip?@lé'uf?' Smef’dléfét" das fignaux
ferme, produi@eyifionpRlsregtangulaires counsarndart Aysias Eﬁ"@'l‘?ﬁ%f’% Iar ?‘%{ ql‘%gu capteur de
corres pondantte’apéfa&’ HQ} E’F&‘t‘?c'é "Gﬁié‘l"e é}%‘?fb‘i’\'f‘te le r po nce t &’T do

| orsque | e ? ok Sy ¢ ant

des si gn’%tux 's@ o IPB 'r% %llrl'ﬂ msg cllato eeé‘ %%sﬁ anl %glon}l/zs en (l%':a%'::de

|l a resi stanc ,g Q:L ;é%jm o }%@%Qg; TE} grapport
S e§tﬁ

traitement 'er}@I@ L6 44NE o ik ;l&ié' leq pGr't‘ ﬂre ﬁf@&l}%m&r&os@%&?d sa

t rOI SI bITE nD ﬁ'es 0 urﬁi‘(ﬁ?térg?xf'%s nce
frequengg d c&%bljx ﬁBUIQ&hnS‘@%cﬁgguIalres &rhiS "2 bktir | diPHoyeh QEEMSIorste L8 ABiibRé nen
ems & parti r.ntmpmyed% 8 Oibrin 2BY. Ia| FRIGIMALES doR:lREOR oS sighR) BMpUIsdnRdls vulaRytiairsS t
seul ferne, Qlrovbidnt duTrRbYBRESillGht RFGid fo Abixidie MoForSdsD LRSS GeLaSoR BoHRAESondant au
rect angul ai r egpppit @I RNEsistahcEBeNquUASAI tdpRit dd Rmbertttrel &t |4l AadistaluaEdechéRiRA de

I Nt ery ypt eur réwilenceerddistint retRjui détorming PRUMidite @uT e IPMpdakaifd de lathesplitds burdatbe® dua
resi stance elrésuttatcglents. du capteur d humdite et |la r~sistance de |'el enent
de reference resistant, ou bien qui calcule le rapport entre la fréquence
d' osci | | at Porfhemshgmmte el@to?maﬁuwmblel@pmns? qaactiripd (p0 (o javecle ceptpus dhumidité: i r
du rmoyen osci®)eshen ¢iérpentere f%““!‘led*é@%h'{m}“éﬂ’ﬁal'ﬁéteé roxysigde Fircopiym (28| coptenarte,
et |a frequerR4dninsy8 &pps earpidipde &'vijugy¥ate) iaRhaxdPash Adp Sagnéeie 4Mgaiseys/izierme
provenarft du "rﬂﬁ’?éﬂ“"@%é‘?'?q ant | orsque | e deuxi bme noyen est seul fernB, ce
rapport corr ant au ort ent a reS| st ance e ectr gue du, capteur
de terrperaf"ure@‘g ts (.J F Séagft

vs" % ﬁ?‘& ﬂ%a'ﬁ?ﬂee i o o g s o
determne | in ge c tmo e traltem Hﬁ%ﬁonsﬂonn en numén ue Sl

resul tat,,cal qmﬁ e pout qugﬁ'.i % ik i qréaeﬁélﬁ gsa@

7 caracteri S%&Qns%%tﬂ

oram que detect'ant m |te r en oxyde de zi rconium (Zr 02)
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et la magnesie ((Mjo) sous |a forne 45 ~ d'une solution solide. 9.

Ther nohygr onbt re dl ect roni que suivant |'une quel conque des revendications 7
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