Jlekmusa Ne 3
PaguonpueMHbIe YCTPOMCTBA U UX
KJacCU(PUKALUS
Radio receivers and their classification




PaguonpueMHbIe YCTPOMCTBA
Radio receiver

PaguonpueMHoe  yCTPOMCTBO —  3TO  YCTPOMCTBO,
IpeJHAa3HAYCHHOE  JJId  BbIACIACHUS  HMHOpMALlMA U3
AJIEKTPOMArHUTHBIX BOJIH.

A radio receiver 1s a device designed to extract information from
electromagnetic waves.
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B cocraB paamonpueMHOro yCTpoMCTBAa BXOAAT:
The radio receiver consists of:

Bocnpoussoasimnee
YCTPONCTBO

AHTEHHA IpuemHuK

Antenna Radio receiver

Playback device




PaguonpueMHbIe YCTPOMCTBA
Radio receiver
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AHTeHHAa Mpeodpa3yeT HHEPrur0 MNPUXONAMINX K Hel
3JIEKTPOMATHUTHBIX BOJIH B HHEPTrHI0 BBICOKOYACTOTHBIX
KOJIeOaHMII TOKA.
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The antenna converts the energy of electromagnetic waves
coming to it into the energy of high-frequency current
fluctuations.
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PaguonpueMHbIe YCTPOMCTBA
Radio receiver

-

\

B mpueMHHKe OCYIIECTBISIETCS BbiIeJeHNEe KojeOaHHi B
OIIpEneIeHHON [10JI0CE 4acToT, X  YCUJIEHHE,
NETeKTUPOBAaHUE, YCUJIEHHE MOJMYYeHHOIO B OETEKTOpe
CUTHAaJa COOOLIEeHNs.
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The receiver selects vibrations in a certain frequency band,
amplifies them, detects them, and amplifies the message
signal received in the detector.
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PaguonpueMHbIe YCTPOMCTBA
Radio receiver
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Bocnpoussoasimee uHGopMaALIHIO YCTPOHCTBO
(OKOHeYHBII annapar) npeoOpasyer HEPTULO
3NIEKTPUYECKUX KojieOaHUl B YAOOHYHO IJid MOTpeOuTes
\(IDOPMY- y
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A device that reproduces information (a terminal device)
converts the energy of electrical vibrations into a form that
is convenient for the consumer.
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Kiaccupukanmusa paguonpueMHbIX YCTPOUCTB
Classification of radio receiving devices

*B /1eTeKTOPHOM TNpUEMHHKEe BBINOJHAIOTCS BCEro JABE aOCOIIOTHO
HEOOXOAMMBIX (PYHKIIMW: YaCTOTHAsl CEJICKIMs CUrHajia (HacTpoWKa Ha
CTAHILIMIO) U JEMOAYJISLMS (AETEKTUPOBAHME) CHUTHAJIA, 3aKIIOYaroIIeecs B
BBIIEJIEHUU COOOIIIEHUS.

* In detector receiver only two absolutely necessary functions are performed.
frequency selection of the signal (tuning to the station) and demodulation
(detection) of the signal, which consists in selecting a message.

A BxY 4 [erekrop
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HACTPOWKA
CTpyKTypHas cxema [IpuHIIMNIUaIbHas cXeMa
Block diagram Schematic diagram

JI€TEKTOPHBINW PaguOTTPUEMHUK

- Detector radio receiver ,



Kiaccupukanmusa paguonpueMHbIX YCTPOUCTB
Classification of radio receiving devices

B npuemMHHMKa npsiMOro yCwJieHMsl YCWICHHE CHUTHaJla MNPOU3BOIAUTCS
HEMOCPEACTBEHHO HA YaCTOTE MPUHUMAEMOr0 CUTHAla BIUIOTh JO JAETEKTOpa,
T.€. HA YaCTOTE, KOTOpas BOCIPUHUMAETCSI AHTCHHOM.

In receiver of direct amplification signal amplification is performed directly
at the frequency of the received signal up to the detector, i.e. at the frequency
that is perceived by the antenna.

0 K pocromHctBam mnpuemMHuka mnpsamoro [0 1o the advantages receiver of direct

YCWICHUSI MOXHO OTHECTH BBICOKYIO amplification this can be attributed to
OTCYTCTBUE€ B  CXEME€  KaKuX-n0o frequency and the absence of any
re€HEPATOPOB. : L
patop generators in the circuit.
0 Hepgocratku  OpueMHHUKA  MPSMOTO . : :
0 Disadvantages of a direct gain
YCUJICHUS: .
receiver:
+ HEJOCTATOYHO BBICOKAs u . _
HepaBHOMepHas 1o nuanasony insufficient and uneven frequency
YaCTOTHAs H30MPATEIIbHOCTS; selectivity across the range,

MEPHOCTh UyBCTBHUTEILHOCTH - uneven sensitivity across the range.
8
-OHy.




Kiaccupuxkanusa paauonpueMHbIX YCTPOUCTB
Classification of radio receiving devices
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CTpykTypHas cxema MpUEeMHHKA MIPSIMOTO YCUIICHUS

The block diagram of the receiver of direct amplification




Kiaaccupukanus paamonpueMHbIX YCTPOMCTB
Classification of radio receiving devices
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Schematic diagram of a direct gain receiver
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Kiaccupukanmusa paguonpueMHbIX YCTPOUCTB
Classification of radio receiving devices

* B mpueMHUKax cyneppereHepaTuBHOIO THIIA MCIIOJIL3YeTCsS oOpaTHasl CBS3b,
NePUOANYECKH U3MEHsIeMasl ¢ YIbTPa3ByKOBOM 4acTOTOM TaKUM 00pa3om, 4To B
JacTH TMEpuoAa OHA IIOJOXKHUTEJIbHA, a B JPyrod YacTH Iepuojga —
oTpuIlaTelibHA. DTUM JOCTHTaeTcs Oobllias yCTOWYHMBOCTh M CTAOMIBHOCTH
palboTHI KacKaja.

Into the receiver super regenerative type feedback is used, which is periodically
changed with an ultrasonic frequency in such a way that it is positive in part of
the period, and negative in another part of the period. This ensures greater
stability and stability of the cascade operation.

* Takue IIPUCMHHUKHU HUMCIOT HCJOCTATOYHYIO YAaCTOTHYIO I/136I/IpaT€J'IBHOCTB 141
AT 3HAYUTCIIBHBIC HCKAXCHHA CUI'HAJIOB. KpOMe TOIrO, Kak W IIPUCMHHKU
PCrcHCPAaTUBHOIO THIIA, OHH JaOT 3aMCTHOC coOCTBEHHOEC HN3JIYYCHUC B

AHTCHHY.
* Such receivers have insufficient frequency selectivity and give significant signal

' i /1 addition, as well as regenerative type receivers, they giv§1 a
natural radiation to the antenna



Kiaaccupukanus paamonpueMHbIX YCTPOMCTB
Classification of radio receiving devices

* [IpueMHUK, B KOTOpPOM 4YacToTa CHUTHaja J0 JETEeKTopa MpeoOpasyeTcs B
HEKOTOPYIO TMOCTOSIHHYIO, OOBIYHO JOCTATOYHO HM3KYHO YaCTOTY, HA3bIBAIOT
NPUEMHUKOM CyNlepreTepouHHOrO TUIA.

* A receiver in which the frequency of the signal before the detector is converted
to some constant, usually a sufficiently low frequency, is called a
superheterodyne type receiver.

* [IpenmytecTBa CYIEPreTEPOAUHHOIO  ° Advantages  of a  superheterodyne
MIPUEMHHKA! receiver:
¢/ Bricokas 4yBCTBUTENLHOCTL (3a cuer Oonbwioro ¢ High sensitivity (due to a large number of
YHUCJIa KACKAJI0OB YCUJICHHS ). amplification stages).

v/ Bricokas n30uparenbHOCTh (3a CYET OOJIBIIOTO

v/ High selectivity (due to a large number of

KOJINYECTBA PE30HAHCHBIX KOHTYPOB). resonant contours)

v/ Ilocrostnuas JyBCTBUTEIBHOCTh 5 o o
v’ Constant sensitivity and selectivity over

I/136I/IpaTeJ'IBHOCTb Ha BCCM JTHAIIA30HC PAJANOBOJIH.

v/ Bo3MOXXHOCTB BBOJIa aBTOMAaTUYECKUX the entire radio wave r ange.

PETYIIHPOBOK. v/ Automatic adjustments can be entered.



Kiaaccupukanus paamonpueMHbIX YCTPOMCTB
Classification of radio receiving devices
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CTpyKTypHas cxema CyIlepreTepouMHHOTO MPUEMHHKA
Block diagram of a superheterodyne receiver
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DJIeKTPUYECKHE XapaAKTePUCTUKH

PAAHONIPUEMHBIX YCTPOMCTB
Electrical characteristics of radio receivers

* BoixogHasi MOIIHOCTH — 3TO MOIIHOCTh, OTJaBacMasi PaJIuONPUEMHUKOM
OKOHEYHOMY ammapary JJjisi 00€CIeueHusl €ro HopMaabHOW paOOTHI.

* BepHocTh BOCHpPOM3BEEHUSA COOOIIEHMI — OSTO CIIOCOOHOCTh IIPHEMHHMKA B
OTCYTCTBHE IIOMEX BOCHPOU3BOAUTH 3aKOH MOJIYJISIIUM BXOAHBIX CHTHAJIOB C
3aJJaHHOM TOYHOCTBIO. TOYHOCTH BOCIIPOU3BEICHUS 3aJa€TCS  JOIYCTUMBIMU
UCKAQXEHUSIMU  DJICKTPUUECKOTO  COOOIICHUS: JIMHEWHBIMU, HEJIMHEUHBIMU U
JTUHAMHUYECKUMU.

* lnana3zoH padoYMx YacTroT — 3TO JHMANA30H HACTPOMKU YacCTOT NPUEMHHKA, B

KQTOPOM O6€CH€III/IB;’III_OTQH O €10 JMEKTPHYECKHE XAPAKTEPUCTHKIL .
* Qutput power — this is the power given by the radio receiver to the terminal

device to ensure its normal operation.

* Fidelity of message playback — this is the ability of the receiver in the
absence of interference to reproduce the law of modulation of input signals
with a given accuracy. The playback accuracy is set by the allowed distortion
of the electrical message: linear, nonlinear, and dynamic.

* Bandwidth — this is the frequency setting range of the receiver, in which all
its electrical characteristics are provided.



DJIeKTPUYECKHE XapaAKTePUCTUKH
PAAHONPUEMHBIX YCTPOMCTB
Electrical characteristics of radio receivers

* YyBCTBUTEIbHOCTh MPUEMHHUKA — CIIOCOOHOCTh TPUHUMATh C1a0ble CUTHAJbI U BOCIIPOU3BOIUTH
WX C COOTBETCTBYIOIINM YPOBHEM U HEOOXOIMMBIM Ka4€CTBOM B OTCYTCTBHUE BHEIITHUX MTOMEX.

* N30uparebHOCTh MPUEMHUKA — 3TO €r0 CIOCOOHOCTH BBIJCNATH IMOJIE3HBIA CUTHA U3 CMECHU
curHajga u nomex. OmMyarh CUrHajd OT MOMEXHM MOXHO IO Pa3HbIM IMapameTpaM: MO CIEKTPY
3aHUMAEMBbIX YaCTOT, [0 BPEMEHU TIpreMa, 0 HaPaBJICHUIO TPUX0JA PAAUOBOJIH U T. 1.

e luHAMHUYECKHH TUANA30H MPUEMHUKA — ATO TIPEAC/Ibl U3BMEHEHUS! YPOBHS BXOJHBIX CUTHAJIOB, B
KOTOPBIX 00€CTICUNBACTCS 3aJaHHOE Kau€CTBO BOCIIPOU3BEICHHS COOOIICHUSI.

* Receiver sensitivity — ability to receive weak signals and reproduce them with the appropriate level
and necessary quality in the absence of external interference.

* The selectivity of the receiver — this is its ability to isolate a useful signal from a mixture of signal
and interference. You can distinguish a signal from interference by various parameters: by the
spectrum of occupied frequencies, by the time of reception, by the direction of arrival of radio waves,
and so on.

* Dynamic range of the receiver — these are limits for changing the level of input signals that provide
the specified message playback quality.



JJIeKTPUYECKHE XapaKTePUCTUKH
PAAHONIPUEMHBIX YCTPOMCTB
Electrical characteristics of radio receivers

* [ToMex0ycTOHYHUBOCTh — H3TO CIIOCOOHOCTh MPUEMHHMKA OOECIIEYMBATh HOPMAaJbHOE
(YHKIIMOHUPOBAHKE B YCIOBHUSIX BO3JICUCTBUS ONPEACIICHHON COBOKYITHOCTH IMTOMEX.

* JJIEKTPOMATHUTHASI COBMECTHMOCTDb OMNPEACIsAeT BO3MOKHOCTh COBMECTHOM paOOThI
MMPUEMHUKA C JPYTMMH YCTPOWCTBAMM W cuUCTEMaMH. lIpu 3TOM omnpenensercss Kak
OTCYTCTBHME CYIIECTBEHHBIX MOMEX, MOCTYNAIINX OT MPUEMHHUKA HA JPYyTUE YCTPOUCTBA
BCJICJICTBME M3JIYUYCHHMS TeTepOjuHAa, TaK W BO3MOXKHOCTb €ro paldOThl NMPU HAJTWYUU
IIOMEX OT APYTUX YCTPOMCTB.

* Noise immunity — this is the ability of the receiver to ensure normal functioning under
the influence of a certain set of interference.

* Electromagnetic compatibility determines whether the receiver can work together with
other devices and systems. This determines both the absence of significant interference
coming from the receiver to other devices due to the emission of a heterodyne, and the
possibility of its operation in the presence of interference from other devices.



nepexos |"d3Ank || junction
MTOJTYIPOBOTHUK |'semikondaktor| semiconductor
MPOBOAUMOCTH lkon'dak/n| conduction
BOJIbT-aMIIEpHas lvoult-"am pir volt-ampere characteristic
XapaKTEPUCTUKA keerokto ristik]|

AIIEKTPOH 1" lektra:n| electron
3aMuparonIui CJIOu |'beertor 'leror]| barrier layer
0011aCTh fi:1d] field

00OpaTHOE HaIPsKEHUE r1' v3:rs 'voultids| reverse voltage
PSIMOE HaIPSHKEHUE |'forrword 'voultids| forward voltage
JBIPKU lhavls| holes
HaIlpaBJICHUE ru:t| route

3aMbIKAHUE |'la:km)| locking
UHTETpalibHasg Mukpocxema | mtigrertid "s3:rkit| integrated circuit
LIeTb TPAH3UCTOPA treen’ zistor tfein| transistor chain

KOHIICHTpaLus | ka:nsn'treifn| concentration



