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t hrough 3%aﬁbﬁ§’ov33@mb&&hrel anglthéﬂﬁs@b(mer[tef #ahsiét& 38Rk s%lled thﬂéugﬁ transistor 306,

Bol t zmannthe comgeasation nefwerk is aldedonpdlied by ddé odegrees Kelvin q = el ectronic
charge A=  Theé apdrdiion bf aitdniperatuty @epaisatids Qetdork iis] estiolvyws.t A1 Biae Glriehtathat aviireds thé
326. The (oferances inatgstablisbealltlyi cainant sduyce 14D dowselfoar ann cellectbir of driasiston 350HiBrolhsiibde f

t r ansi 2¢ ocong&Rdftransistor 8540ane drarsantsid nesistob 860. Filsndutrent istin tymsnigtred by & cumemtahultiglying

tht s nodecurentmiirerdermbdh by the fcombimation of transigiats. 354 Bnels356 iatrkresisidrcA6@ trcestablish jee pdtput s
_mrrored pyrettrie theicolagior GGG thahis further reitered byCRINR tansistof 35300 thgiogtputiode 4 dikey or s
184 and 18®edfof thecdesignob thoHprmperaiuse wemRensatiorables elrciihisi thatdt intentipnally 4ises diffierent 444
of EXCLUStesigtorcituctures withdlitiarend tomperaiyiqchaspatesitics iy GuErpit mirqr cliuits tptenerglp e pytput
sour ce 25 \\HEWRM i @ temppratue EQ?ﬁ‘ﬁ'é't‘t“@H"ﬂ“cPeé{a’leﬂ GV Bnidpargs simplycoy QPP’QP@WB?“BE
i's turned®d§ s 'H glues and BiTor paramgt rou h reS|stor 318

col | ector ofTh s&P Mf 3’5 eco mz"‘? o H;ﬁtﬂ.ﬁg on

the curreP®%

el Eﬁ%@iﬁ @fEE{gL 7:%5” ="

: tw
shown | n %la?;d @mipera ?4 Rsmnﬁ @aenfa st%@ﬂﬁh%&iﬁaﬂ%gﬁn ¥e, &% Skl
the bat t e§ing Sirpgeichinetolca ok ot 3D iy bSO o st

base ofypt A% @%,&&Qséﬁanggmng g,q"@o,-fpb,@,ﬁgte,go ector of transistor 350 as
wel | as t he Foohe spakifié ratlintehOshowiDiord) bn RRHMgRiAted Sedistof Sirubldre WithQ shédt @ddtance of
col | ect or 2106hnistsquefd &t @I'T.G3 2Pappfoxim@Bn acRerhphs Uk tdirpRmaM fesBRr Beoct or  of

transi stor 3Ihécundht it fesiBiac nas a T.C. Wichisliokd 06 eqiafon: The emitter of transistor
354 |s grounded through an ion inplanted current setting reference resistor

360. Teansi stor 354 a h mrror
circuit formed by tr‘gﬁél sto&@/ggmefgggij%% dggg éhg”rles ‘EYWEGO. The
emtter of transiste~356 i-s—grounded—Ihe eotl eet-of~of—t+arsi sStor 356 is
connected to the basadBf andd® first &l | ecVar odTtransidTor 352. The
second col l ector of transistor 352 is connected to node 46 and provides the
out put *of t enperature conpensation network 42. Transistors 350 10 and 352
are PNP t¥#%istors and transistors 354 and 356 are matched NPN
transistors, wi‘th transistor 354 being 10X larger in emtter area than
transi stor 356. Tenperature Conpensation network 42 is designed to generate
an output current with a positive tenperature coefficient on the order of
+9000 parts per mllion per degree Celcius (ppn) to conpensate for the
approxi mately equal but negative tenperature coefficient of the active
filter resulting mainly from15 wvariations in resistor 68, capacitors 62
and 70, the transistor emtter resistance [err] and device current gain
vari at igons over tenperature. Since the base current of transistor 350 Is
al so supplied through transistor 306, the conpensation network is al so
controll ed by node 310. The operation of the tenperature conpensation
network is as follows. A bias current that mrrors the

9



reference current established by current source 40 flows from one coll ector
of transistor 350 through diode 20 connected transistor 354 and | npl anted
resistor 360. This current is In turn mrrored by a current nultiplying
current mrror formed by the conbi m&%%ﬁ Iﬁansi stors 354 and 356 and
resistor 360 to establish an output current in the collector of 356 that is
further mrrored by PNP transistor 352 to the output node 46. A key aspect
of the design adrzfE t enpes aihﬁ € (e thiel @olieatori covrentsinhat it
intentionally uses differ ent i St ures ) nt tenperature
Gharacteristi CS—i-A—eur r ent ?‘fﬁlrs cgrscqul hli%ﬁ‘oi% %?é‘g‘?%%?put 25

current with a t@eraturé%@ﬁmd%meaﬂmrcé 4bésvar| ed over a wide range
sinply by appropriate sel A nf2 4E900NPpfil AEORL is
paranmeters. Thus, diffus ﬁﬁéieégfgét%r(;@%f%f% cur:tee\% sour ceg O Is fabricated
with the same diffusion t#££4%8ds the bases of the NPN transistors and has
a tenperature coefficient of approxinmately + 1500 to + 1 800 parts per

mlion per degree Cel cius, (p col | ect Qr, UL Si 350,
thus, has a tenberature cbéf‘?l?r% "e‘?iieﬁf T @EHF ES r?é’tgse"?? 43%?700 ppm
which is the result of i t sddpénddaet ngoan fnsra:listmxr (3t34TO (300 degrees Kelvin)
and the T.C. of resistor 334. In order to exactly conpensate for the
tenperature variations of the network 26, the physical structure and

vol t age 78lr op acvtoss resi sisrtBsOtiexnab ol tage Ktd@26 gonatare®ome
required tenperature charg%{‘? +stduss: As will be denonstrated

mat hematically, the T.C. o e output current of the conpensation network
can be adjusted over a wi de range by appropriate selection of the
structures 35 ggad to forg ¢RsiBIOI SoB3esntcx6@6nd other nirror

Rar amet éfs. For the specific enbodi nent shown here, an ion-inplanted
r'ésistor structae-with a sheet resistance of 2K ohns/square and a T.C. of
"approxi mately + d®00 ppmis used to inplement resistor 360. The current In
transistor 46 has a T.C. which follows the equation: 40 46 where: 50 55 9
EP 0 19,318 Bl di1/11 isthe T.C. of the collector current in
transi stor 350 @WELVti s appidRi nalBly Eemperature) T -900 ppmiif
resistor 334 is inplanted or approximtely +1700 ppmif it is diffused.

10 11 - is the collector current of transistor 350.
(dependent upon r@&Bjstor 334) 15 wt is the thermal

vol tage st/ q=26 nv at roomtenperature. 20 dR/' R is the
T.C. of resistor 360. dT 25 th/Vt = |/T. (T = tenperature) dT
30 R is resistor [err i ﬁgmdﬂcfé gon of the above
equations reveals that the res Itant fefSErature coetficient of the current

| eaving node 46 is a function of the te erature coeff|C| ent of the current

| eavi ng ®he cnpieation of dhe ghoym equations '935%3 4tithe @’HP% C
mul ti pli er legyingyeade #6 Fa?cfPWﬁ°P;’ mﬁﬁfmcwﬁ'ee%m‘%ﬁf” '° 9§"°t9?

tines the &% f'ﬁr@ﬁcﬂepfﬁ‘lﬂt%@ glgRbraje E‘“'“%!‘P‘ ?"e@f’gt

t her mal vol"tuﬂa'é“m?sﬁh?

‘% g
a| prOXI mat el Sﬁé\: ﬁlﬂ ﬁ Ye '%
appr Op“"gtéf %:osi gg thls ﬁﬁm&%iﬁ%di it sinps: of temy erature
terrperatur lems {é o di mted to I's prefterred

enmbodi Oéq 9: cﬁﬁ BY Sooh beirig! r6dMtots WYanQQGO of the same
| npl ement eQe % cltwt H&Gﬂs% (a bircht %ﬁﬂancy with the same T.C. of current in the collectors of
46 ftransistors 350 and 352. This is the case if both resistors are either diffused (T.C. of resistance
approximately +1700 ppm), implanted (T.C. of resistance approximately +4200 ppm) or an external carbon
resistor (T.C. of resistance approximately 100 ppm). :

Various ranges of temperature coefficients of current can be obtained at the collector of transistor 352
by appropriately selecting various combinations of the above resistor types (or other temperature dependent
50 resistive elements such as thermisters). For example, if resistor 334 is external and resistor 360 is diffused,
a positive T.C. can be achieved to any desired degree above approximately 3200 ppm without otherwise

modifying the circuit of Fig. 6. In this example the above equation reduces to:

55
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«+ By substitution into the above equations, It can be seen that using
resistors 334 and 360 .of the-'sane tenperature coefficient results only in
circuit redundancy with the sane ER®19318BYent In the collectors of 48
transistors 350 and 352. This is the case if both resistors are either

di ffused (T.C. of resistance approxi mately + 1700 ppm), inplanted (T.C. of

resi stance r Qxi y. 0 I n resistor (T.C
of resi stan?gyapprgg?engt er i 81“2&9) Var oust(?zggesggpb?enperature

coefficients—af: current can be obtained at—t he collector of transistor 352
by/approprl ad-PI y selecting vari ousV{:onbi ngg i ons of the above resi IpmMtypes
(or ot Her t enperature dependent Go resistive elenents such as therm sters).
For exanple, If resistor 334 Is external and resistor 360 Is diffused, a
positive T.@lfIcam 13208chtevEG0ORIlany desired degree above appr oxi mat el y
3200 ppm wi t hout ot herw se rmdiféi ng the circuit of Flg. 6. In this exanple

the abqye equation reduces to; 10 0196318B1 dill - (3300 - 100)
(1+RI'1) + i< W] (1700 - 330&5t 6 dTppElID Vvt

wt ppm dl /| 3200 + 1600R11
dT By appropriate adjustment dftthe current 11 and [t ity ofarpgistad 360 ¢R) enya Tl Lebbveeapprodinatbii e

current 1320aeah hehazhiewd USimilk resalsi cdtud if rdB0r 868)is mplantbd @nd @histoe33a ipextamahaicet y
3200 cas that smalior eak@bf reSiston 360 milllbe satuiresl. occur i f resistor 360 is inplanted
and resi st oA sB@ldr anglysbscwithrresiskor 860caxiptnal ol telsistpr 3dwilifused rasgitsie theffollpelsg: st or 360
will be required. A simlar analysis wth resistor 360 external and

resi stor 334 diffused regtll/tts Irletdbe fw: dl/1 - 1600 - 1600R11 20
Vt In this

case et her a negatlve or 1’1103|t|ve T.C @ achi evBE™®and in fact near
0,0 ppmcan readily be i rrpl enented if desirted. 2S Anot her Interesti ng
exanple OLCUr'S I f resistor 334 | | ant ed, .an 0.s diffused. In

case, the éﬂ%ﬁﬁﬂ:ﬁ%ﬁ o Bopostify 8T o 5on 3 gt e e O B con e o3

- ngd t he
T.C ol pe AR et wemen e LA bevay g o e e
ot her per ?ﬂa |ons o t he above anal ysis may be carri ed out with various
results. It should 35 be noted, however, that In each case a nmultiplication
of the tenperature coef f Adi/dnt= +20&s- pI%RI)J/ a controllable factor of
RIM whj ch may be uses to=poost or cut tire=F—€ as re@pP®ed. This neans
that the T.C. obtainable &F use of the pri#ent invention is not restricted
to the T.C. of either or both of the resistive conmponents. Turning nowto
Fig. 7 thadprect.@rcaeish hadcld 58 wWinafyRing adgativd4allesreqirodn | n detail along with the
| ow pass 40 Clebdytradany dther pbimsutatiensLdf &his @bovs erifyisly mag bé eapdedaut withdeerials rdsaltsclosholile d

t 0 t hesxobd sutddp hewesdr, thatoin Sacit cass adB@dplichfiéh ofnttle finperatiireccastiicionts ttakes pleés by a
transi st ocostroidily fadtdrof AVt avhith amap baluses te bonstartautithe 3.0 aslequitedt Thiwegns that the
resi st or sT.42d}aindGiQ by ush of tha presend inveritioreis yot rgdlristed e the d10s ofditherron heth ot the redigive | s
connect edcomponepts- enitters of transistors 410 and 430 as well as the

~col | ect or _offuripg,pey t9tFig: 7 theproferred EXRLYSIVE OR patp 24 jsshayrgn datgibaleng with thedew eass t o

e e BB, T fogyiaecsupp voiepo syace i gaunle] i olorsofmpsiecg 40 402 an
transi st ofo4 H‘Z Hetorscati "y pAsistorso$10; $12,78d ﬁ"b?“’ &'B‘:ﬂc‘?"‘s‘e%rfﬂéeqee@ 'ﬁ@“@*l?’ef'ﬁ
e & % %%%E@%i ﬁoai'%f 5?8%?“&%5 o

bases g e k) ?“’*E r%fln E‘fﬁ%wu ca { Ginakal ¢4 o Smitrs o
434. The o % i o 5 e %%& rans%;gg
transi st%ﬁ " éﬁ& a&@a&%ﬁ @JnﬁecﬁﬁfZ&ey e ol Wﬁffma::;

connect edcohﬂed’?‘to Rodie \48H Whikif s@loRRESBd T4 b.EL vdi Yeleren 5 ( . TR& bolbctt of SO
transi g4 Ogandiser 438 i€ QInmick Q8! the Qolide@®r 610tah&sidr W12 @hd ih& %Hs%' &tﬁﬁsé&f 18N bR dpase
of transi gdnfistordds is dolfledRSRAPbobl NGRS 1384 8Hd 308 Ard GonfdRisl e the lasda QU @andiédldrs M2des
32a and 3aha 440 RssemeRCTiRGoledtol Gtarasitor 43406 thelcaipbit of tRIEXCAUSIVE IO ahd & coupled to
respect i veddy 34 dveil @®thb eollectbr dbfrarsisonaiest or 434 i s the out put of the
EXCLUSI VE OrheaBXCLUSIVEQRD24£6betatbs as follows. Transistors 440, 442 and 444 provide bias current to the
§5 gate. Transistors 400, 410 and 430 function as a NOR gate providing a low output at the collector of

transistor 430 when node 22a or 32b is at a logic high. Similarly, transistors 402, 412 and 432 function as

an NOR gate providing a low output at the collector of transistor 432 when nodes 22b or 32a are at a logic

high. Transistors 404, 414 and 434 also function as a NOR gats operating on the output signals of the ~

"



node 34 as well as the collector of transistor 414. The EXCLUSI VE OR 24
operates as follows. .Tranhsistors 440, 442 and 444 provide bias current to
the 55 gate. Transistors.400, 410 gmd 198814 Bpcti on as a NOR gate provi di ng
a low output at the collector of transistor 430 when node 22a or 32b is at
alogic high. Smlarly, transistors 402, 412 and 432 function as -an NOR
gat e provpsiiag tao NOW gates pmpmne 4 Iogic dayl dutput rtheodoliacton Aistransister 434 hageiiher b thes
22b or 32autputeofdtie meviougivo NORglates ed¥edi st ors 404, 414 and 434 al so function
as :a NOR gatlewpsss et ?%i;cﬁlﬁotsﬁ@"bm%@t' ins Figy 7,552 gjmplp Jcstage pessive R-C ladder network
EP0196318 B@dq)vrmire;lﬁ@ SR P FOH sannpeiedp Seriedwithonp sige of rpsllor 8 '°da‘P "?q?é"‘
C6l | ectr aust onerside<af sgsistor &ticoppreted dp peder374p 1grR dhey mtgie.OCFapf '
NOR gat esffﬁff‘éhenlugﬂm E’b(ﬁs' 50 janq 52 QGQ'ESaF‘?P o, BlanS iop °f as

a sinpi e fsisospa2 apdi0 "ﬁ:aq‘da?i'ﬁ%ﬁ'm’r’l" '8 Sto s 50
and 504 conn‘@t’tpé?f °fd’ft° g ﬁ ? %dasa
34 5 and a?ﬁ'fléaﬁg'? g °" f%ﬁtn farel
node. %ﬁﬂ‘ Ftarg:i o I(:)e cé& e er o eQrEIr it é ?e§§8502
to groundacco éﬁg{ N o hﬂ%r f re |stors

and 504 t0 f‘g rirédﬂlsh rhogrﬁgrﬂm&d?at&f IR - chipOW
pass fil t?nﬁ 9 ﬁveﬂtf&ﬂ&l%oﬁitﬁ Qicui fabfatitAt prodasseb. TheSded@aist
appr oxiga ﬁ‘iﬂﬁ f&% o @b&Bdictd Ak d’i‘tm %ﬂonﬁhh@c@ﬁ&s&ﬁ@éﬁloﬁ@m ptoRidiag aan
adequat e |n&¥. afldiio Tolithy &t%}eﬂef SpFoxiaiyy BPR ipeakt fo Paaic RHR.5!Khz 1P devidliBn. ITRE teaméies
this nmy Reduehts i183taBld 861 WMIE :5% R 26 tf i+leb Rledre@. Cdidilis! TR cigiilbgertesfoned bdwery
passi ve Okola§d iroh® 1.bith 8O VbikCandRYnstineLIO4H theh 1Bamicrokigs obturdmtl Inaiditun tef éxpbrisive,

i nt egr at edneiabe Uind bullty! Mbudidr Iha€ bédaGtotiyy clifninatee adihduy sadiciHetfsinarde ito signiitiantly
anplifizer raueons codhisiza and waight! iy additioh eavintragsing oelialplitte snd elinineting aTlli@®r intensive and
above- des eostip eenudicmijusiimioattoban indugtobe total ly integrated on a single

I'mt egr at ed Wil patticutdyi RNFi and| Nfe junatidn Winsistor emangementsrfave brep slegeribad; in egplunction
-1 nt egr at eait the prsisent firsention; #twilblee gleas tacthese skillsplHe: the et hatiothar gpecifie cirayit arangements
per f or nanowy be ngsd withdub daperting-fzam the spittrand tegehings of tesripsent inyertio Forsxarpele, many of
denmpdul 24t dhesti wreaeniﬂg wilizingriRA trangigfans soud, figygeayally, well have b 'asérmeé‘rrﬂmfé"’
peak to pdansisiosy Simileriyk gralogpus plryitey. implementah incyariqug field ‘{;g?ﬁlﬁg ‘g‘“ ?géFBI"éaytb(?
within S(VopP?sH?fﬁm’Z‘EF“YSf the eirgults Srpsented- Fi Rpsaa Invenian ipglyqes, pyich smbgdients. o, o
battery voltage from1.0 to 3.0 volts and consumes | ess than 75 mi croanps
of current addi tion the expensive, unreliable and bulky inductor has
been tdfal I y elr at ed wi.thopt [ 20
reduce t hé" c%‘%’f Er ’ ﬁ‘%ﬂ &J At fﬁgﬁg&l&f%gq{?@nés?%%ar&gﬁ%br |tyk§e‘1I d
el i mnating ré Ley bor %M% #5tm Q&naﬁ&hd'sﬂﬂk\ﬁ%r
Wi | e partrcbqagg a g6 ofdfeluRhd stk p%&
descri bgd | Ny GRILANE a@sh a‘:l furd i Qbha!sﬁﬁﬁéﬁlﬁgoﬂcm (ba) aR® Q&Ie(
those Sf'l I eamé n&ébed glchéut (%) h&éctgg‘g@l\‘férbrfceﬂh bhedb betAdeh bI6EREd FM BRal R
used wi thout pgd %%F&dr&l ggrfar ©Prddiée & Birial varyriliviih ARCARFoRBEe 1Miphdsh &t 16 OGN node (34),

| nvention. FelaraBide® irfthat A6 a #équerich djGstind tlicliG(44q 148)SGiIRICo thsiidduatoriess ddiie
transi stors pied chifdty Ercaif] (28] 30y foredrdvidng\ed dajistmentrap krerfndeacl &t vitiich RkPquadrature
transi sdpor s. sighahis|pioduged ana &l thetCthe indictatiasst actvel pipdecshifiing eicbult (26 30) ipuides & liear
effect devi cphaseshitohasga & facky gheatep diss | Tolaed finsudesaan active tohrsipass filter (28), having
present ed. Therqzimatpnta0|degress of phadersbifiLati ¢ contethireandnowiicrupipddn sjed witl a Tonstant An
i nduct or dess pipseshifenebrosk @&odul at or for denodul ating a frequency nodul ated
(FM signal which deviates in frequency about a center freqguenc

conpri sfng  Ahp ingioness apasicadure, demagilalonefiaing fhi whereifghe: ftiva fter @96”"‘5’6’?5 f Gfrrent
recei vi ng t heonfrafled pejvafiton@B)- shifting the phase of the recer ved FM Si gnal

over a predeterm ned ran e of fr%{ﬁuencr es a orit the ce fr

to producée* Eh ‘%%m latop of gt 5I°r %UE

(24) having uf sa?ﬁ' I'{ects
eq

the di f¥%r en &L 9| 9¢ é’°ﬂ 'i'a(f:;’rr?a uadrature

signal 1o @ égs et c.L.mea rbift 5 HoGiyenbl Mﬁfz

out put I’]O44 % inclo %ﬁ?ﬁ&&fﬁéﬁ" Ctiﬁ'lgﬁtau %h@&l}cw
circuit 0 aeé%g Hﬁrgﬁ fﬁmﬁe ifipifeckoind
(26, 30) f Or mg(ﬂ ¢ &UaHIQtu er J b B B Gemperature
quadr at Ure 4Qompensal fBuciReksi abivb 'ﬂﬁésets GHAUICES) 3b)rSEshitng i dén
phase shift I 3 frahreﬁw tée’-féduc%mssmcmél ghese shifting eReult é N86) Q0 Blatidch a 16V qaadfature.
factor great gequbktgn 1, and includes an active bandpass filter (26), having

approxi mately 180 degrees of phase shift at the center frequency, coupled
In series with a constant phase shift ni%mork (30). 45 2. The Inductorless
guadrature denodul ator of claiml, whereélfn the active filter (26) conprises
a current




'co t"mr:ol'l ed active fil ter (26). 3. The Inductoriess quadrature dempdul ator

of claim1l or 2, further Inciuding tenmperature conpensating circuit

42) coupled to t he f.requency adjusting circuit (44) an H“i Hﬂtﬂﬂ Iess
active phase 50 . shifting circepi (936118'&?{1) for stab ncy
at which the quadrature signal is produced. 4. The Inductorl ess quadrature

denodul ator of claim3, wherein the frequency adjusting circuit (44, 48)
further brdéusdesNGRfgates teproyde # rqerctjw eytpu gt the (setlsstordtﬁuﬂrse&ff‘%‘* t”r?@ sither of the

| nduct or pulents ¢ thejpyevioptwe & af‘?“ rrcurt TI%O for s

frequency &P PAE AR isisp shewn, oy Feial % F{hsf“t ?&4

“produce &8de up of tpsisforz RO, 58&5’&95(9(‘6?@3?‘? r'fé s

circuit F{? ré‘)“‘lélﬁ'ﬂgf 'stop 5?ﬁ @Q%‘Pﬁ‘e% §'°8'? %57 iigéd f'°g’ % 3

t he i ndu |ng own
;pgdgggqgfte ool e Yﬂ sa pm % 's°°r'5 ﬁauahtt .ra rtsarnarea% o to
provi ¢g Oa' i at % r* G rieptﬁr?t:?rtat, hrnﬁsrsstaa DAy A g
of thé’ oj iu?s eexadau%: NP b Giteghitgt BIcOR- SUR WMidRg snafyraet b6
I's al so § |slf §lcR dmpifer Sagbs which horhafl) BRMWaheIoW bagaigpassi ve R- C | adder

net wor k NaGge %o@fdeéﬁiﬁécﬁ ld6rnéd , m&0 Be abtlly5 fitbgafed NEC b Edinglen infegfateds cikbuiit [thipne
side of [pwnehied with Cof@kidha Cbipdlar ﬂ@daﬁ? imtégrited @indlit Gateication roabsse® Stihe tdamodilator
connegg e Qroh&bs%ﬂ@n@r?cet @mbarabid td SaDeft idé corveraionaCindantdr thased dbbhodidatars proeiding e
from t hengnbii taixdid oGbutr i@l 6it appeoxiiiffsha oal mvORak o gabUorcR.5 Bbp akdeviations The icenter
connect ededusiyis staltle jtal within ©5r6 dfont €20 tg t 1A0sddg®Bs Spidius e tchicuijrapenatds anc battery
capaci t ovoltageAfrdms 1.0 dai B erditsf and rronsurhes ©Fs then ¢ misreamps ef qupsent.dn pdditiop theggypensive,

provi desuagigblexndrbtly ind&®r dBs deeratotalin aliminated without 5Bedfeing, ReITOHPANFED 1A Feific l3’70
dB of 2at tedwecthd cost. ize Gnd)MeiEht, in RrditionHe dncraasing ARl and efjainafing ad%bqu'étteés'r

of filterestympnyel adiuptnontiohpn BEHctBns but - In 10 sone. | nst ances mi%

be an adeqU¥tile pricuiar ROWP and) NRY jup '°“ Ii'i'i‘Pﬁ‘ X aragoamans g "‘; e?'hgasc é var Fmt:
act i ve 1 Pl PP i) eeec's S5k e o0 e S e
circuit. "‘3&8?1“ 2

Pg ntﬁwe roL ore

l w have i It 'enp
st age® wiP @a i)g b
dermodul aff bwgﬁa' Hﬂ a%ﬂfég Q'% xv 30% ﬁeld | (‘:’ |ep
i mpl emenPEEORIT RS oI ar T near | nt egr at e cr rcur t fabrr cation
processegyibie denodul ator I 5 provi des performance conparabl e to that of

nor e g,gnven I onal inductor based denodul ators providing a nom nal audio
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zen umdie Mttenfrequenz. um ein phasenverschobenes Quadratursignal zu
er zeugen, sine Phasende- "tektorschaltung (24) mt ei nenrAusgangsansehl-ufl

(34), .di e die Phasendifferenzen zwigpchess sigeuf geno d
dem Quadratursignal ermttelt, umein Signal zu er zemm m,m:nmﬂw,n
Phasendi fi erenz am Ausgangsanschl uB (34) schwankt, dadurc et,
dafl or ent h&ubdratéSigrel sresufrvaduenzel nst el i schal t ung (44, 48) die mt der
spul enl osen aktiven Phasenschl eberschal tung (26, 30) verbunden Ist, um eine
Ei nst el | un§ @evileriiuserq Quadraturdemoduldter| ragh Amsrruchicd, ki Jo@uErdguanzginsipligehaliung r(44 LG)
wi rd, und daMe'tQ!ﬂ"ée'Q?.)EWBWGAGWWMF‘M%{%%@@MW&%W&Idﬁf leqliosgn algigyn Rfane
I'Tnear e SPhas eprsefiiebersehaitusg 26y 30 rvedbunsien ish|uerle Frenugoe ger SPB'H"'% P'Fﬁé?" Rhagangchignd

ein aktives BafEdRMNG l(qat%q) i vRFsEhiebeq 4 el fiherp Quad 7 78 PERUGPL With g
bei der M tt &terhiyeiasEreque ~Sghatyg) (&4) enfhit. g "‘5&94 E’ﬂi’?‘l"‘"@’ﬁ%ﬁ‘?ﬁ%ﬁ
st ant phasens EAiPRE {8 30b F'?\' E‘E' | Rhagenschjeberschaly Jgrpunden ist, um die
Quadr at ur de ;Pg?'!ﬁdﬁ spilgp! ° B'?—ﬁ'scm%ﬁ@ 39) 'V@teﬁlz? t’%?c"'@bce@) urg, pipe

st r ongel eueiedqage 'FtU gauef: éfz°9(928) enthalt. 55 3. Spul enl oser

Quadr at ur denodul at or nach Anspruch 1 oder 2, weiterhin enthaltend eine
Tenper at urkom pensati onsschal tung (40, 42), die mt der
Frequenzoi nstel |l schaltung (44) und mt der spul onl osen akUven

Phasensghi eberschal tung (26, 30) verbunden ist umdie Frequenz zu
stabilisieren, mt der das 13 EP~~~~~~~~~~ 'fc """ 19 38BI 1111 HII !'1
11 1'111 Quadratursignal erzeugt wird. 4. Spul enl oser Quadrat urdenodul at or
nach Anspruch 3, bei dem Frequenzeinstellschaltung (44, 48) weiterhin el ne
Frequenz- Auf W rt st dmmer - schai tung (48) enthalt, die mt der spul enlosen

al ti vengPha- 5 senschi eberschal tung (26, 30) verbunden ist, urn die
Frequenz der spul enl osen akitven Phasenschi e- berschal tung (26, 30) nach
oben zu verschl eben, urn ehne hhere Quadraturfrequenz zu erzeugen, und

wel terhin el ne Frequenz- Abw~r Wi mrer - Schal tung (44) enthalt, die mt der
Tenper at ur konpensati ons- schal tung (42) und der spul enlosen altiven
Phasens®hi eber schal tung (26, 30) verbunden ist, umdie Fregenz der
spul enl osen akt!liven Phasenschi eberschal tung (26, 30) nach unten zu

ver schi eben, um el ne 10 ni edrigere Quadraturfrequenz zu erzeugen. 15 20
25 30 35 40 46 50 55 14

30

356

60

66

14



