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2. Calculation methods and designing improvement of active class-E devices on Field-Effect Transistors

Pedepar:

1. Inceprariis npucBsYeHa YIO0CKOHAJIEHHIO TeOPii Ta BUSIBIEHHIO 3aKOHOMipHOCTe! pobotu BY mincumoBauis Ta
aprore”epatopis knacy E Ha MOH I1T 3 po3BMHEHUM KOJIOM Y PEXKUMi KepyBaHHS BUXiJJHUM CUTHAJIOM IIpY POOOTI
Ha IOCTiliHEe HaBa-HTaKE€HHSI, HABAHTAKEHHS, 1[0 3MiHIOETbCS Ta PE30HAHCHE HaBaHTaXKEHHS. TeopeTuyHo Ta
€KCIIEPMMEHTAJIBHO BU3HAYE€HO CMYTY 3aXOIJIEHHSI CUHXPOHI30-BaHOT'O aBTOreHeparopa kiuacy E npu pisHux
HaIpyrax CUHXporeHeparopa /i pisHUX CII0Cc0o06iB BBE€LIEHHSI CHHXPOCUTHAJY -~ PE3UCTUBHOTO Ta
TpaHC(QOPMATOPHOTO 3B'S3Ky, BUBHAUEHO XapaKTepUCTUKU aBToreHeparopa kiacy E y pexxumi cunxposisarii.
[IpoBeneHo aHai3 IBOPEXXMMHOrO aBToreHepaTtopa knacy E Ha MOH IIT 3 Be-nukum KoedillieHTOM MilCUIEHHS
(BuXizHa MOTY>KHICTb HAbaraTo Oijbllle IOTY>KHOCTI KEPYBaHHS TPAH3UCTOPOM) ITPU POOOTI HA HABAHTAKEHHS, 1110
3HAYHO BiJIPi3HAETHCS Bif pO3paxyHKOBOro. OTpMMAaHO 4aCOBi 3aJIEXKHOCT] HAIIPYT Ha aKTUBHOMY €JIEMEHTI Ta
4acToTa 3alyCcKy. BupimeHo 3amady 3a6e3rned4eHHs] Heo0XifHOro ¢pasoBOro 3CyBYy Ta HEOOXiIHOro Koe@ilieHTa

MiJICUJIEHHS Y KOJIi IBOPEXMMHOTO aBTOreHeparopa kiuacy E.



2. The dissertation is devoted to theory improvement and regularities revelation of the high-frequency class-E
amplifiers and oscillators on field-effect transistors with composite circuit in output signal controlling mode with
constant, changing, and tuned load. A lock-in range of injection-locked Class E oscillator for the different
injections ways - by means of resistive and inductive coupling was theoretically and exper-imentally obtained for
different synchronizing source voltage. The class-E oscillator characteristics were measured in the
synchronization mode. The analysis of double-mode class E oscillator on MOSFET with large power factor (output
power is much greater than MOSFET driving power) with load signifi-cantly different from calculated was carried-
out. The waveforms at active device and starting frequency were obtained. The problem of providing the required
phase shift and power factor in the double-mode Class-E oscillator load network was solved. The calculation of
such an oscillator with high power factor on example of electronic ballast was presented. The calculation method
of Class E oscillator was improved, which differs from existing one by analytical solution of equation, which
describes phase balance and resistances matching in the Class-E oscillator network. Since, the solution is ambigu-
ous, the recommendations for choosing the correct one are given.
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