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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Analog-to-digital and digital-to-analog conversion of measuring amplitude and phase-frequency parameters of
radio signals with simultaneous increase resolution and speed
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O6'eKT JOCIIiIKEHHS - IpoLiecu Ta Ipouenypu 3ziiicienHs Al ta LIA BUMiploBasibHUX [T€pETBOPEHb aMILIITYIHUX
Ta (a304aCTOTHUX NIapaMeTpiB pafliocUrHaliB. MeTow € po3pobKa Ta CTBOPEHHSI HOBUX BUMipIoBasibHUX LIATT -
AITIT g5 aMIITiTyIHAX Ta (a3049aCTOTHUX NIapaMeTPiB palioCUTHAIIB, 3 KPALIUMU (B Pa3y) XapaKTEPUCTUKAMHU, Y
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IIBUJIKi BUMIPIOBaHHS BUKOHYIOTHCS i3 3BHAYHUMU IoxubKkamu. OCHOBHOMO napagurmoto HIIP e toit daxT, mo "Bynb-
sike BuMipioBaHHs € ALIT]", - 6e3s1i4 3Ha4YeHb BUMiPIOBAHOI BEJIMYMHY, 3aMiHIOIOThCSI 3TiJTHO METOJIiB
BMMIipIOBaJIbHOTO NIEPETBOPEHHS, LM(POBUM €KBiBaJIeHTOM. [Ipolieiypa nepeTBOpPEHHS 3HaUu€Hb HENIEPEPBHO]
($i3nyHOi BEJIMUMHY Y BifJliky 11(PPOBUX 3HAUYEHb HA3MBAETHCSI KBAHTYBAHHSIM (3a piBHEM, ab0 32 4acOM), i CTBOPIOE
NOXMOKY KBAaHTYBAHHS, SIKi PO3ALIATHCS HA METOIUYHI (METO], BUMIPIOBAJIbHOTO [TIEPETBOPEHHST), Ta
iHCTpyMeHTaJIbHi, (KiHLleBa pOo3/isibHA 3[aTHICTh peabHOI CXxeMU BUMipioBauiB). JlocliIpKeHO HOBITHI Hifgxoau
BMMIipIOBAJIbHUX [IEPETBOPEHD (PI3NYHUX €JIEKTPUYHMX BEJIMYMH (4acToTa, (a30BUM 3CyB, aMILIITYna). 17
[IPaKTUYHUX JOCIIIKEHb BUKOPUCTOBYBAJIOChH K KOMIT'IOTEpHE MoaetoBanns mKan KTBIT, HAIT i AT pisHoi
CXEMOTEXHIKH, a TAKOXX eKCIIePMMEHTAJIbHI MaKeT:u YaCTOTOMIpPIB KoiHIimeH1ii, pazomeTpa KOiHILiTeH I,
11(pPoBOro cMHTE3aTopa. KOHTPOJIb i MOPiBHSAHHSA 3a6e3nedyBany LMGPOBUI Ta aHAJIOTOBUI ocLuiiorpadu
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IIOBEMIEHO, IO JIMIIE 1711 METOLY KOIHIMIEHII|] KiNIbKiCTh KBAHTOBAHUX 3HAY€Hb LIKAJIM BUMiPIOBAJIbHOTO
nepetrsopeHHst LIATI-ALITT 3HayHO 6isbIla HK BUKOPUCTOBYIOTh Y KJIACMYHUX JIBIHKOBUX IT€pETBOPIOBaYax.
JloBeneHo, 10 came 1ie J03BOJISIE OJHOYACHO 306iJIbIIYBATHY i TOYHICTD i MIBUAKOJiI0 BUMIPIOBaHHS, SIK
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[TEPETBOPIOBAYIB LIATI-AIIIT Ha ogHOMY KPUCTaJli, i 3aMiHUTH 6araTOTUCAYHY HOMEHKJIATYPy KiacnuyHux LIATT i
AIT
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The object of study - the processes and procedures of the CA and AC measuring amplitude and phase-frequency
transformation parameters of radio signals. The aim is to develop and create new measuring DAC - ADC for
amplitude and phase-frequency radio parameters, with the best (at times) characteristics compared with classical
ADC. Improving the accuracy and speed of measurement is the main issue of measurement theory. For classical
methods noted, that the product of these parameters are constant, or increase the accuracy of measurements with
increasing time measurements (speed reduction); or, conversely, fast measurements are performed with
significant errors. The basic paradigm of research is the fact that "Any measurement is ADC" - a set of values
measured values are replaced by measuring conversion methods, digital equivalent. The procedure for converting
continuous values of physical quantities in samples of digital values is called quantization (level or time), and
creates quantization error, which split on teaching (method of measuring conversion) and instrumental (final
resolution real circuit meters). Investigated new approaches of measuring the physical transformation of electrical



parameters (frequency, phase offset, amplitude). For case studies used computer modeling as CTIE scales,
different DAC and ADC circuitry and frequency meters coincidence experimental models, phasemeter
coincidence, digital synthesizer. Monitoring and comparison provide digital and analogue oscilloscopes (DS5032E,
C1-96), generators (I'3-112, I'4-116), frequency (43-34, 4Y3-57) R3003 cities. Established and practically proved that
the only method coincidence number of quantized values scale measuring conversion DAC-ADC is much greater
than used in classic binary converters. Proved that it can simultaneously increase the speed and accuracy and
measurement as phase-frequency and amplitude parameters of radio signals is 10-100 times. The most effective
will invest in the creation and development of mass production universal chip programmable DAC-ADC converters
on a single chip, and replace the range of many thousands of classic DAC and ADC
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