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OpanM n3 HamboJiee BaXKHBIX, 3BEHBEB B IIEMU YCTPOWCTB MpH IUPPOBOH 00paObOTKE CHTHAIOB SIBIISIOTCS
ananoro-upposeiec mpeobOpazoBatenu  (ALIl). Onm mnpemHa3HAayeHB Ui TPeoOpa3OBaHHS HEMPEPHIBHOTO
aHAJIOTOBOT'O CHTHAJA, MOCTYIAIOIIETO C BBIXOJa KAaKOTO-THOO PaJlOTEXHUYECKOTO YCTPOWCTBA HA BXOJ IH(pOBOit
CUCTeMBl (KOMIBIOTEpa), TJIe MPOUCXOMUT €ro JalbHelmnas obOpaboTka. EcrecTBeHHO, uTO 1M(POBOI cHrHanm Ha
Beixome AIIIl wmmeer mnapamerpbl, OTJIHYAIOMIMECS OT IIAPAMETPOB CHTHAJa Ha BXOJE. OTO OOYCIOBICHO
JICKpETH3allMe HENPEPhIBHOTO CHUTHaNa W omuOkamu kBaHTOBamums B AILIIl. ITostoMy, TouHas mepenaua
mapaMeTpoB BXOJHOro curHaima Ha Beixon ALIIl sBisercs HempocToi 3amaveid. Bonee TouyHOE MOBTOpEHHE (POPMEI
BXOJHOTO CHTHajla 00ecIlieunBaeTCs BBHIOOPOM BBICOKOM HYacTOTHI AMCKPETH3AIMH, OJHAKO IPU 3TOM, 0E3yCIOBHO,
HeJb3s 3a0BIBATh U O TAKOM KITFOYEBOM TapaMeTpe, Kak CKOPOCTh paboThl IpeoOpa3oBaTesl.

ITpu paspadotke mu BeiOope AIIIT HEOOXOAMMO YIHTHIBATH OOJBIIOE KOJMUECTBO MAapaMETPOB, TAKUX Kak:
Pa3psagHOCTD; TEXHOIOTHIECKOE HCIIONHEHNE; KOJIMYECTBO BXOJHBIX aHAIIOTOBBIX KaHAIIOB, OBICTpOACHCTBHE (BpeMs
mpeoOpa3oBaHusi); MaKCHMalbHas YacTOoTa AWCKPETHU3AIlNM; HAIMYHAE 3allOMHHAIONIETO YCTPOMCTBA; OTHOLICHUE
CUTHAJI/IIyM B TIOJOCE TMPOITyCKaHUs; KOA(POUIMEHT YCHIICHHUS; MapaMeTpbl aHAJIOTOBBIX M IM(PPOBBIX (DHILTPOB;
BXOJTHAsI EMKOCTh; BXOJIHOE COMPOTHUBIICHHUE; TUAITa30H BXOTHOTO HAMIPSDKEHHUS; Macca, rabapuThl, CTOMMOCTb U T.I1.

Kak crnemyer u3 nMpUBEJCHHOTO TIEPEYHS MAapPaMETPOB, JUATIA30H BXOTHOTO HAMPSIKCHUS SIBISETCS JTOBOJIBHO
BaXXHOM XapaKTEPUCTHKON, Ha KOTOPYH HE0O0XOAWMO OOpaTUTh BHHMAaHHE B Ielsax 3ammrtel Bxoma ALl or
nepeHanpspkeHus.  MaKCUMallbHOS BXOJHOE HANPSHKCHHE MOXKET pPaslUuaThes JUIL  KaXIOTO0 KOHKPETHOTO
mpeoOpa3oBarelis, HO, Kak MMPaBHJIO, BXOJAHOE aHAIOTOBOEC HANPSDKEHUE HE JOJDKHO MPEBBIIIATH HANPSHKCHUE MUTAHUS
na 0,3 B.

Ha mpakTtike OOBIYHO HENB3S OTPAHWYUTHCSA TONBKO KOHTPOJIEM HANPSDKCHHS, MOJaBAaCMOTO HA BXOJ
npubopa. st TOBBIIEHNsT HAJEKHOCTH PpabOThI, YBEIHUEHHUS CpOKa CIyXObl mpeobOpaszoBaTeneil W TOMICpIKAHS
3a[JaHHBIX XapaKTEPHUCTHK HE00X0AMMa YCTaHOBKA YCTPOMCTB 3aIIMTHI OT IepeHanpsokenns Ha Bxoge ALTL.

CymiecTBYIOT pa3IiMdHbIe CXEMBI 3alUTHl BXOJa OT IepeHanpspkeHns. Kak mpaBmiio, OHM BKITIOYAIOT B ce0st
3aIIUTHBIC IUOJBI, KOTOPBIE MOTYT cofepxartbesi B camoM AIII, mim mOAKITIOYaThCS K €ro BXOAY M HaXOIWTHCS BHE
ANII. OxnHa u3 cxeM 3aluThl, B KOTOPOW MPUMEHEHBI BHELTHHE JUO/IbI, TOKa3aHa Ha puc. 1.

Ha puc.1 onmepanmonnsiii yeunurenb (OY) nogkiodeH k uctounuky nutanust +15 B, a AT k uctouyHuky
mutanust 5 B. Bxmogernnem nuomos Illortkn VD1 u VD2 obecnieunBaercs 3ammra Bxona AIIIl oT mpeBbimieHwst
BxojHOTrO HampspkeHus. Hekotopeie ALIIl yxe comepkaT B ceOe 3allUTHBIC TUOJIBI, OJHAKO BBEICHHC BHCIIHUX
JIMOJIOB O0ECIIeUnBaEeT 3alIUTy OT OONBIIHX TOKOB. CompoTuBieHHE R, BKIIFOUCHHOE MEeXAy BbixomoMm OY U BXo1oM
AT, obecrieurBaeT OrpaHMYCHAE BXOTHOT'O TOKA JIO JTOITyCTUMBIX TIPEAETIOB.

CoBpeMeHHBIC OBICTPOACHUCTBYIOIINE YCHIIUTETH C (UKCAMeH YpOBHS MPEICTaBISIOT COOOW JTOBOJBHO
HWHTEPECHBIC W MEPCICKTHBHBIC PaMOAICKTPOHHBIC YCTPOUCTBA, HA OCHOBE KOTOPBIX BO3MOXKHO ITOCTPOCHHE IICTICH
3amuThl BxonoB AIIIl ot mepeHanpsikeHus. JlaHHBIC YCHIIUTEIH, KaK MPABIIIO, BHOCIT MaJlble HCKaXCHUS BXOJHOTO
CUrHajia. DTO IOJIOKHUTENHGHO CKa3bIBaeTCs Ha Iepefade MapaMeTpoB CHUTHAJA NPU €ro Mociemyromei mudpoBoit
o0paboTke. Psg mogoOHBIX yCTPOICTB MO3BOISET CaMOMY KOHCTPYKTOPY ONPEAETHTh 3HAUCHUS BEPXHETO U HIDKHETO
HanpspkeHus orpanudeHus (¢ukcammu ypoBus: U,, Uy). Ilpu 3ToM, ecam BXOJHOE HampspKEHHE MPEBBICHT OAWH M3
JAHHBIX TTOKa3aTeliel, TO BBIXOJHOE HampshKeHne OyneT 3adukcupoBaHO HA ompeneieHHOM ypoBHe. CTpyKTypHas
cXeMa yCTPOHCTBa MpeCTaBICHA Ha PHC.2.
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Puc.1. Cxema 3ammutsel BXoga AL oT nmepeHanpskeHUs

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Puc.2. CTpykTypHas cxema yCHIUTEIs ¢ GUKCAIUEeH YPOBHS

[puHIUI AeHCTBHS MOJAOOHOTO YCTPOWCTBA MOSCHUM Ha NMPUMEpE AaHHOTO pUCYHKa. Ha BXonm ycmnurens
MI0/Ta€TCSI BXOJHOM aHAJIOTOBBIM CHUTHAN, HANpshDKeHHe KoToporo +U,,. Ha koHTakThl, 0003HaueHHbIe Ha puc.2, kak U,
u U, momaeTcsi, COOTBETCTBEHHO, MAaKCHMAJIBHO JOMyCTUMOE (BEpXHEE) M MHUHUMAJBHO JOIMYyCTUMOC (HIDKHEE)
HaTpsDKCHUE. BXOJHOE HampsDKEHHE TOJaeTcs Ha JBa KOMIIApaTopa, KOHTPOJIHPYIOUINX BEPXHHHA JOMYCTUMBIN
ypoBenb (C,) 1 HWKHHI nonycTuMblil ypoeHb (C,). st oGecrieueHns: TOYHOM nepeiaud XapakTepUCTHK BXOJIHOTO
CUTHAJIa TIOJIOCHI TPOITYCKaHUS KOMIIAPATOPOB JOJDKHBI OBITh MPUMEPHO PAaBHBI MOJOCE MPOIMYCKAHUS BBIXOIHOTO
mudpepernmansHoro yerwmtens (Y 1). Ilocne 06paboTky B KoMIIapaTopax CUTHAJBI MOAAOTCS Ha IEKOJep, KOTOPHIi
ynpaBiseT nepekmodareneM S1. Brimrouenue BHemHero pesuctopa R HeoOxomumo mis obecriedeHUs o0OpaTHOM
CBS3U. ODTOT PE3UCTOP COCIOWHSET BBIXOA YCHJIHUTENI C €ro HHBEPTHPYIOMMM BxozoMm. llogbopoM BemmyYMHEI
COIIPOTHBIICHHUSA R MOXHO M3MEHATH BEIMYUHY KO3 (UINEHTa YCHUICHHS.

Ha mpaktuke mpornecc (pukcaruy ypoBHS BXOJHOTO CHTHAIA MOKHO TOSICHUTH CIIEAYIOIM o0pazom. Ilycts
U,=1 B, a na Bropoii Bxoz (U,)) orpaHU4IHUTEIbHBIN CUTHAI HIYKHETO YPOBHS HE MoAaH. JlomycTuM, 910 KO3 OUITHEHT
yewnienust nuddepenimansHoro ycunurens pasen 1. Ecim Uy, m3mensercs B mpenenax or 0 B o 1 B, to Uy
JIOJKHO M3MEHATHCS MpsiMo mpornopunoHaisHo oT 0 B mo 1 B. Ecim ke U, npeBsicut 3Hauenne U,=1 B, To Uy,
JIOJDKHO OCTaThCsl HEM3MECHHBIM U paBHATHCA 1 B.

Ecmu paccMorpers Gosiee moapoOHO MPOLECCHI, IPOUCXOASIINE BHYTPH YCTPOICTBA, TO MOXKHO OTMETHTh
cienymomee. Koraga Bxonnoe Hanpsbkenue Uy, nexut B npegenax ot U, go U, (B Hamem ciydae ot 0 B no 1 B), To
YCTPOHCTBO paboTaeT B OOBIYHOM peXKHUME: TIepekitodaTesb S1 HaX0MUTCS B TIOJOKEHUH |, 1 K HECMHBEPTHPYIOIIEMY
BXOJly YCWIJIUTEIS TIPUKIIaabIBaeTcs BXoaHoe Hanpspkenue U,,. Korma nanpsokenue Uy, npeBbicut U, To cpabaTeiBaeT
kommapatop C,, ¥ TOJ BO3IEHCTBHEM JeKojepa IMepekimodarens S1 MeHseT cBoe mosiokeHne u3 1 B 2. B aTom
cirydae, Ha BBIXoX mozgaercs Hampspkenne U,. [loxoxkas cuTyanms HaOmromaercs, KOT/ia BXOJHOE HampspkeHHe OyneT
menbiie U,. Hanpumep, eciam BxomHoe HanpsbkeHue Oynet pasHo —0,4 B, To cpabortaer kommaparop C,, u aexonep,
BO3JIEHCTBYS Ha MepeKiIodarens S1, m3MeHuT ero nojoxeHue u3 1 B 3. [Tocne Toro, Kak BXOJHOE HAIPsDKEHUE OyAeT
CHOBa Jiexats B npegenax ot Uy 1o U,, nepekitoyaTesib BEpHETCA B MOJIOKEHHUE | U epeBeAeT YCUIUTENb B IITATHBIN
PEXUM paboTEHI.

31ech CTOUT OTMETHUTh, 4TO HazBauusd U, u U, JaHbl 0 OTHOLUIEHHIO K BXOAHOMY HampspkeHuto. OTcroga
cieayet, uto eciu, Hampumep, U,,=0,5 B, kontakr (U,) ocraHercs He3anutaHHbM, a U,=2 B, TO mepekiovares,
o AevicTBreM kommapaTopa C, MepeKIFoUUTCs B MOJIOKEHHE 3 U Ha BhIXoje Oyner HaOronaThes Hanpsokenue U,=2
B.

Kpome HemocpencTBeHHOTO MPUMEHEHHs yCcuinTener ¢ ukcanuei ypoBHs Ha Bxojax AIIII, cymectByet
HECKOJIPKO JPYTUX MOJE3HBIX MPHWIOKEHHH UII JaHHBIX YCTPOHCTB. B KadecTBe YCTPOWCTB, B KOTOPBIX MOTYT
MIPUMEHATHCS MOIO0HBIC YCHIIUTETH MOKHO Ha3BaTb, HAIPUMEpP, aMIUIHTYIHBIN MOIYISATOP M JIBYXIIOTYTICPHOIHBIN
BEIIPSMHUTENb. PaccMoTpuM moapoOHee NMpUMEHEHHWE YCHINTENs ¢ (pukcarueld ypoBHS B Ka4eCTBE aMIUIUTYIHOTO
MOJyJISITOpA.
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AMIVIMTYHBIN MOJYJISITOP HA OCHOBE YCHJINTEJH ¢ (pukcanueil ypoBHA

CTpykTypHass cxema YCHINTENs ¢ (UKcanueil ypoBHA, BBIIOIHAIONIETO (YHKIUIO aMIUIATYIHOTO
MOAYJATOpa, TMoka3aHa Ha puc.3. [lpuHmmm paboThl JaHHOTO TpHOOpa 3aKiIoUaeTcss B cleayromeM. Ha
HEMHBEPTHPYIOMINH BXOJ YCHJIHMTENS IOJACTCS BBHICOKOYACTOTHOE HeEcyllee KojeOaHue, NpeACTaBIsfiomee coOoi
UMITYJIbCHYIO TIOCJIEIOBATEIbHOCTh. Ha WHBEPTHUPYIOIIMHA BXOJ, COCAMHEHHBIA CO BXOAOM, Ha KOTOPBIM JOJDKEH
mojmaBaTtbcs curHai HipkHero ypoBHS (Uy), momaercs moxymupyrommmii curHan (Uy,,). Ha BXox mms BepxHero
OTPaHUYUTEIHFHOTO CUTHANA ofaetcs Hanpspkeane U >0 B. U, — HanmpspkeHne TUTaHuS yCHITATENS.
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Puc.3. CtpykrypHas cxeMa aMIIIUTYJHOTO MOAYJIATOpa

AMIUTUTYIa HECYIEro KoJicOaHWs MPUHUMACTCS JOCTATOYHO OOJBIION, IO CPABHCHUIO C HANPSKCHUSIMU
BepxHero u HkHero ypoBHs (U, u Uy), s goctmwxenus 3pdekra orpaHnucHuUS.

Iockoneky U, mpencraBnser coOOW HE IMOCTOSHHOEC 3HAYCHUE, & CHTHANl ONpPEACICHHOW (OpMBI, TO
BBIXOTHON CUTHAJ OyAeT OorpaHWdYeH ABYMsI TaKHMH OTHOAIOMIMMH, HaXOIAIIMMHCA B mMpoTuBodase (tummanoe AM
konebanue). [Ipu 3TOM, BepxHee KoyiebaHue OyAeT MOoMydeHo B pe3ynbrate cMmenieHus U, pu BO3IEHCTBUM HA HETO
MO/Iy/THPYIOIIEr0 HAMpPSDKCHHS, MOaBaeMOro Ha MHBEPTHPYIOLHil BXxox. Pasa BeIxogHOro Konebanus Oymer Ha 180°
OTIMYATHCS OT (Pa3bl BXOAHOTO MOIYyIHpyromiero koynebanus. @opma HWKHEro koyiebanus Oymer chopmupoBaHa B
pesynbTaTe IByX BO3aeHcTBUE. Ha mepBoM dTare mpow3ouaeT aHAIOTHIHOE (HDOPMHUpPOBAHKE TAKOTO K& KOJIeOaHWs,
KaKk ¥ HaBepxy. 3areM, JaHHOe KoiebaHHWe, MO HCWCTBHEM HampspkeHus Uy, TpeacTaBIAIomero coOoi
MOJyJHpyroliee KoiebaHue B MpoTUBO(dA3e, MOMEHSECT MOJSPHOCTh U NMPUMET TaKyko ke (opMy, UYTO U BXOIHOU
MOJIyJIUPYIOUHA cuTHAIL. Takum o0pa3oM, Ha BBIXOJE YCTpoHcTBa Oyner AM KoneOaHue, HUKHSSL IPaHKUIa KOTOPOTro
OyzmeT HaXxoauThCs B (haze CO BXOJHBIM MOTYIHPYIOIIUM KoJicOaHHEM, a BEPXHsIs — B IPOTHBO(A3e.

['myOuHy MOIYISIMHM MOXHO BapbUPOBATh, MU3MCHSSA, KaK aMIUIUTYQy MOJIYJIHPYIOIIETO CHUTHANa, TaK U
Hanpsbkerue U,. [Ipu 3ToM eciiu MBI OyJeM M3MEHSTh aMILUTUTYAy MOJIYJIHPYIOIIETO CUrHajia, TO OYAyT U3MEHSITHCS
aMIUTUTYIBI BEPXHETO M HIDKHETO KosebaHuil BerxogHoro AM curHana. Ecim ke MBI OyJeM H3MEHSTHh ITOCTOSHHOE
HanpspkeHue Uy, TO B 3TOM ciydae, MX aMIUTUTYa OCTAHETCS NMOCTOSHHON, a M3MEHHUTCS PACCTOSHUE MEXTYy HUMHU
(M3MEHUTCS cpeTHee 3HAUCHHE).

B 3akimoueHne OTMETHM, YTO YCHIIUTENH C (PUKCAMedl yPOBHS SIBISIOTCS COBPEMEHHBIMHU NEPCIEKTHBHBIMU
YCTPOHCTBaMH, KOTOPBIE HAXOAAT IIMPOKOE TPHMEHEHHWe, KaK IIPH aHaJIoTro-Iu(ppOoBOH 00pabOTKe CHTHAJOB,
3amumias Bxoxausle mern ALl oT mepeHampspkeHHs, Tak M B APYTHX 00JacTax paguoTexHukd. OmHako, OHM HE
JIUIICHBI W OIpPENEICHHBIX HEIOCTaTKOB, (HAIpUMEp, HaJIW4Hhe OIpPEICIICHHOTO mopora cpabaTeiBaHus). JlaHHBIM
BOTIPOCAM CIICAYET YACIITh BHUMAHHUE MPH Pa3padO0TKE HOBBIX YCTPOHCTB MOJOOHOTO THTIA.

Bubnuorpaduuecknii cicox
1. Analog Devices Application Note: High Speed Sampling ADCs. WWW.SSS-MAG.COM
2. Hedenor B.W. OcHoBbI pannosnekTpoHuku. Yueb. a1 By3oB. M.: Bricu. mik., 2000.
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APPLICATION OF CLAMPING AMPLIFIERS AT ANALOG-DIGITAL SIGNAL PROCESSING

Kozlov E.
Faculty of radiodevices.,. MIREA
78, prospect Vernadskogo. MIREA. Moscow. Russia. 117454.

One of the most important parts in a circuit at digital signal processing are the analog-to-digital converters
(ADC). They are intended for transformation of a continuous analog signal acting from an exit any of the
radioengineering device on input of a digital system (digital computer), where there is its further handling. Obviously,
the digital signal on the ADC output has different parameters than the parameters of input signal. It is stipulated by
digitization of a continuous signal and sampling errors in ADC. Therefore, the precise input signal parameters transfer
to the ADC exit is not a simple task. Exact recurrence of the input signal waveform is ensured with a choice of a high
sampling rate, however, it is impossible to forget about such a key parameter, as ADC speed (rate of operation).

At the development stage or while choosing the ADC it is necessary to take into account a number of
parameters, such as:

e Digit capacity (effective number of bits);

Technological performance;
Amount of input analog channels;
Speed;

Maximum sampling rate;

Presence of a storage device;
Signal-to-noise ratio in a passband;
Gain;

Analog and digital filters parameters;
Input capacity;

Input impedance;

Input voltage range;

Mass, overall dimensions, cost etc.

As follows from the list of parameters, the input voltage range is a very important characteristic, to which it
is necessary to pay attention for the ADC input protection. The maximum input voltage can differ for each partiqualar
converter, but, as a rule, entering analog voltage should not exceed the supply voltage by more than 0,3V.

In practice it is usually impossible to be limited only with monitoring of voltage acted on a device input. For
a longterm reliability, ADC lifetime increasing and maintenance of preset performance, the installation of protective
systems from an ADC input overvoltage is necessary.

There are different schemes for the ADC input protection. As a rule, they include protection diodes, which
can be inside the ADC itself, or be connected to it's input and be outside the ADC. One of the protecting circuit with
the external diodes is shown in fig.1.

Fig. 1. The ADC overvoltage protection circuit

Fig. 1 shows the operational amplifier (Amp) connected to the 15V power supply, and the ADC to the 5V
power supply. By connection of Schottky diodes VD1 and VD2 the ADC input overvoltage protection is ensured.
Some of the ADC already comprise protection diodes, however external diodes provide the protection from input
voltage overflow. Resistor R connected between an Amp exit and ADC input, ensures limitation of input current up to
admissible limits.

The modern fast clamping amplifiers represent rather interesting and perspective radioelectronic devices, on
the basis of which the ADC overvoltage input protection circuits construction is possible. These amplifiers, as a rule,
bring in small distortions of an input signal. It positively has an effect for the signal parameters transfer with it's
consequent digital processing. The series of similar devices allows the designer to define values of the high and low
clamp voltage (Uh, UL). Thus, if the input voltage will exceed one of these values, the output voltage will be fixed at
a defined level. The fig.2 represents a skeleton diagram of this device.

-4 -
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Fig. 2. The clamping amplifier skeleton diagram

We will explain the operational principle of this device on an example of this figure. The analog signal (Uin)
is applied to the amplifier input. High and low clamp voltages are applied on contacts designated in a fig.2 as Uh and
UL, respectively. The input voltage acts on two comparators inspecting the upper clamp level (Ch) and the lower
clamp level (CL). The passband of comparators should be approximately equal to a passband of an output differencial
amplifier (Amp) for the precise input signal performance transfer. After handling in comparators the signals move on
the decoder, which operates the switch S1. The external resistor R connecting is necessary for a feedback. This
resistor connects an amplifier's output to its inverting input. By selection of magnitude of resistance R it is possible to
change gain.

In practice the input signal clamping process can be explained as follows. Let Uh=1V, and the second input
(UL) is open. Let amplifier is set to gain of 1. If Uin varies in the range from OV to 1V, Uout should vary directly
from OV up to 1V. If Uin will exceed a value Uh=1V, Uout should remain constant and be equal to 1V.

If to consider internal processes in more detail, it is possible to mark the following. When the input voltage
Uin lays in the range from UL to Uh (in our case from OV to 1V), the device works in a usual condition: the switch S1
is in state 1, and the input voltage Uin applies to the not inverting amplifier input. When the voltage Uin will exceed
Uh, the comparator Ch is powering on, and the switch S1 changes state from 1 to 2 under effect of the decoder. In this
case, the output voltage moves to the Uh. The similar situation when the input voltage will be less than UL. For
example, if the input voltage will be -0,4V, the comparator CL will work, and the decoder, effecting on the switch S1,
will change its state from 1 to 3. When the input voltage will lay again in the range from UL to Uh, the switch will
return to the state 1 and will transfer the amplifier in a regular mode of operation.

It is necessary to note, that the symbols Uh and UL are given in relation to an input voltage. As a result of it,
for example, if Uin=0,5V, the contact (Uh) remains open, and UL=2V, the switch, under the operation of the
comparator CL will be switched to the state 3 and the output voltage Uout will be 2V.

There are several useful applications for these devices except direct application as the clamping amplifiers on
the ADC inputs. For example, as an application for this type of amplifiers one can name the amplitude modulator and
full-wave rectifier. Let us consider the application of a clamping amplifier as an amplitude modulator in detail.

Amplitude modulator based on the clamping amplifier

Fig.3. shows the skeleton diagram of a clamping amplifier executing function of an amplitude modulator.
The principle of operation of the given device consists in the following. The high-frequency carrier oscillation
representing a square-pulse waveform, acts on a not inverting amplifier input. Inverting input, connected with an input
for the low clamp level (UL), is driven by the modulation signal (Umod). Voltage Uh>0V applies on an input for the
high clamp level.

The amplitude of a carrier should be large enough to produce clamping action at both high and low clamp
levels.

As UL represents not a fixed value but the signal of a definite form, an output signal will be limited by two
such out-of-phase envelopes (typical AM). Thus, the upper oscillation will be obtained as a result of Uh shifting
affected by modulation signal voltage, set on inverting input. The phase of output oscillation will differ from a phase
of input modulating oscillation by 180°. The lower oscillation waveform will be generated as a result of two effects.
At the first stage there will be a similar shaping of the same oscillation, as well as overhead. Then, the given
oscillation will change polarity and will be the same waveform, as input modulation signal, under UL operation,

-5-
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representing out-of-phase modulating oscillation. Thus, the AM will be on the output, lower envelope of which will be
in phase with the input modulating oscillation, and upper — out-of-phase.

Fig. 3. The amplitude modulator skeleton diagram

The modulation depth can be varied, changing, both amplitude of a modulation signal, and voltage Uh. Thus
if we change modulation signal amplitude, the amplitudes of the upper and lower envelopes of the output AM signal
will vary. If we change the fixed voltage Uh, their amplitude will remain fixed, and the interval between them will
change.

In summary we have to note that the clamping amplifiers are modern perspective devices, which discover a
wide application, as at analog-digital signal processing, protecting input circuits in ADCs from overvoltage, as in
other areas of radioengineering. However, they are not deprived from some deficiencies (e.g.: they have input
threshold). One should pay attention to these questions at the research and development of new devices of a similar

type.
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