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1. MeTonu Ta 3aco6U MIBUAKOTO aIUTUBHOIO Ta CYOTPAKTUBHO-aAUTUBHOTO [TOPO3PSIIHOTO aHAIoro-1udpoBoro

[IepeTBOPEHHS

2. Methods and devices of rapid additive and subtractively-additive bitwise analog-digital conversion

Pedepar:

1. Y nuceprauiiiziii po60Ti IOCTaB€Ha Ta BUpillleHa aKTyasbHA 33/1a4a MiJIBUILEeHHS MBUIKOIl TepeTBOPEHHS
TEXHOJIOTIYHUX ITapaMeTPiB LIJIIXOM PO3POOKU METO[IiB Ta 3aCO6iB alUTUBHOIO Ta CyOTPAaKTUBHO-aJUTUBHOTO
nopospsgHoro All nepeTBopeHHsl. 3allpOIIOHOBAHO MOZEJIb, SIKa BPAX0OBYe CIelU)iKy CTaTUCTUYHOTO PO3NOLINTY
JaHuX. Briepie 3arrporoHOBaHO MaTEMATUYHI METOIM Ta MOJIEJIi TPOLIECiB aAUTUBHOTO Ta CyOTPAKTUBHO-
anutrBHOro All mepeTBOpeHHsI, OCOGIUBICTD SIKUX IIOJISITA€ B TOMY, IIJ0 BOHYU JLO3BOJISIIOTH 3M4iICHUTH IIPOLEC
BPiBHOB2)KEHHS B IIOPSIKY i3 MOJIOAMINX 3HAUEHb Bar pO3psifiiB 4O CTapIUxX Ta GOPMYBaHHS O3HAKU 3aBEPIIEHHS
IIpoLieCy NIEPEeTBOPEHHS. 3alPOIOHOBAHO rpadivyHuil METO, aHali3y aJropuTMis Ha 6asi BP/l Ta nobymosaHo BP]
1715 3aIIPOIIOHOBAHUX METOIB ITOPO3PpAAHOro All mepeTBOpeHHs. 3anpONOHOBAHO 31iICHIOBATA KOHTPOJIb

MIOMNAaJIaHHs 3Ha4eHHS All IepeTBOPEHHS B CYMiXKHI M€Xi KOXKHOTO i3 +1 CyMI>KHUX KBaHTIB [IEPETBOPEHHS Ta



HaBegeHo BP]I 115 3anponioHoBaHUX MeTOAiB All nepeTBopeHHs Po3po6sieHO IporpaMHui 3acib, KUl 03BOJIsIE
30iICHUTH KiJNIbKICHY OLIiHKY OI€palliHOi CKIaIHOCTI MeTOAiB Al] neperBopeHHs. [IpoananizoBaHO pe3yibTaTu
MOJeJII0BaHHS poueciB ALl nepeTBOPEeHHS BilOMUX i 3aIIpOIIOHOBAHMX METO/IB Ta 3[iICHEHO MOPiBHSIHHSA iX
eeKTuBHOCTI. PO3p06iieHo cTpyKTypHi cxemu ATl mOpo3psiiHOro BPiBHOBAXKEHHSI HA OCHOBI 3alIPONIOHOBAHUX
METO/IiB aIUTUBHOTO Ta CyOTPAKTUBHO-aIUTUBHOIO NEPETBOPEHHS. AIApAaTHO Peasi3oBaHo anuTuBHUi ALITL
Po3pob6seHo cucTeMy BOHAIIPaBI€HOTrO NIPUIIBUIeHOro ALl mepeTBOPEHHS!, METOIO SIKOTO € BUMIpIOBaHHS

TEXHOJIOT{YHMX [1apaMeTPiB, sIKi 3MIiHIOIOTbCS B BU3HAUEHUX Jlialla30HaX.

2. In the dissertation work solved the urgent task of increasing the transformation speed of technological
parameters through the development the methods and devices of the additive and subtractive-additive bitwise
analog-digital conversion. Proposed a model that takes into account the specificity of statistical data distribution.
For the first time mathematical methods and models of additive and subtractive-additive analog- digital
conversion processes are proposed, the peculiarity of these models is that they represent the balancing process,
which starts in the order of the lower grades of digits and the formation of the sign of the completion of the
conversion process. The graphical method for analysis the algorithms complexity in the form of vector-branched
diagrams (VBD) is proposed, VBD for the given methods is constructed. It is proposed to use the method of
controlling the occurrence of adjacent boundaries of each of + 1 quanta of conversion. The VBD, which implements
this principle for the proposed methods of analog- digital conversion, is presented. A software tool was developed
that allows to obtains the quantitative parameters of conversion methods. The simulation results of the analog-
digital processes of the proposed methods are analyzed and comparison of their effectiveness are made. Structural
schemes of successive approximation ADCs have been developed on the basis of the proposed additive and
subtractive-additive conversion methods. The hardware implementation of the additive ADC is realized. A system
of bidirectional accelerated analog- digital conversion is developed, the purpose of which is to measure
technological parameters that change in the specified ranges.
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