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MAKET MUHUATIOPHOIO MOAYIATOPA ANA CB4-NPUBOPOB
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B naHHoil paGoTe paccMaTpuBaeTCs MakeT MUHMATIOPHOTO MOJIY-
natopa ana CBY-npuGopos. Moaynstop COCTOMT M3 3afiatolLiero
reHepaTopa, KOTopblit 06ecreynBaeT YeTbipe NOCEA0BATENLHOCTH
WMNYNbCOB, M MHBEPTOPA, KOMMYTUPYIOLLErOCS C FeHepaTopoM
MMNYNbCOB, 0GECTIEYNBAIOLLIETO aHOJHOE MUTAHWE Harpysku. Mm-
MYNbCHBIA aHOAHBIA TOK HArpy3ku CTabunusnpyetcs cTabunmnsato-
POM TOKa Ha MoNeBoM TpaHaucTope. briok ynpaBneHus U KOHTPOs
ocyllecTBnseT obllee ynpaBneHne mopynsatopoM. OnTumanbHas
XapaKTepucTuka paboTbl MarHeTpoHa obecneumnaetcs 16-paspsa-
HbIM MUKPOKOHTPOMJIEPOM.

KnioueBblie cnoea: CBY-npubop, reHepatop UMMyNbCoOB, aHoA-
Hblii TOK, CTabUIM3aTop Toka, MarHeTPOH, MUKPOKOHTPOMIIEP, WH-
BEPTOP, KOHBEPTOP, MOCTOBAS CXeMa, UMMYMbCHBIA BbICOKOBOMILT-
Hbli TpaHcdopMaTop.

Model of the Miniature Modulator for Microwave Devices

I. N. Antonov, A. G. Lavkin, M. B. Mysenko,
V. P. Eryomin, A. V. Rossoshansky

In the given paper the model of the miniature modulator for microwave
devices is observed. The modulator consists of the master oscilla-
tor, which provides four series of the impulses, and of the inverter
commutated with the surge generator providing a plate supply of the
load. The pulsing plate supply of the load is stabilized by the current
regulator on the unipolar transistor. The control and check unit realize
the general control of the modulator. The optimal characteristic of
the work of a magnetron is provided by the 16-digit microcontroller.
Key words: microwave device, surge generator, sheath current, cur-

rent stabilizer, magnetron, microcontroller, inverter, converter, bridge
circuit design, pulsing high-voltage transformer.
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BBepenue

TenmeHumst pa3paboOTOK CHCTEM PaIgHOCBI3U
Y QHTCHHOM TCXHHKU — IPU JOCTATOMHO OONBLIOLN
JaIbHOCTH PabOThl ATUX CHUCTEM (CPEIHAA MOII-
HOCTh 1.2 XBT M BBRIIIC) — 00CCIICUHUTH BBHICOKYIO
VIJIOBYIO TOYHOCTE UX PabOTHI M TOUHOCTB I10 AajIh-
HocTH ((hporTHl UMITYTBCOB MeHEe 100 He). Tarke
TpebyeTcst 00CCIICYUTh MUHHATIOPHOCTD HUCTIOHE-
HHsI COOTBETCTBYIOIIMX MOAYJICH TaKMX CHCTCM.
OtH TpeOOBAHMST MOTYT BBITIOIHATHCS ITUIIB TIPU
MEPEX0JAC K CAHTHUMCTPOBBIM M MHUITMMCTPOBBIM
JHara3oHaM JJTHH BOJTH U [IPH UCTIOE30BAHUH M-
HUATIOPHBIX PaJIHOKOMIIOHCHTOB (YTO 3aTPYIHSICT
MPOLIECC MAKCTUPOBAHMA TaKuX MoayieH) [1-6].

B nanmHoii paboTe paccMaTpHUBacTCs MAKET MHU-
HuatopHoro moayisrropa mis CBU-mpubopos (Mma-
KCT BBITIOJTHCH Ha 3apy OC)KHBIX YHIT-KOMITOHCHTAX).

CTpyKTypHas cxema Moaynaropa

CTpykTypHas cxeMa MakeTa MOAYIATOPa MpH-
BeJcHa Ha puc. 1 (Mpu Haa ke Y36l MAKETA OTITH-
MUBUPYIOTCS C LTI MUHUATIOPU3ALIAN U 3aMCHBI
KPUTHUYCCKHUX KOMIIOHCHTOB).

I 12:B 6 B
+60B SN 3 Konseprop WHBepTOp HATPV3KA
TeHepaTop ¢ | 60B-12xB +1,2kB - 6 kB s R
—» ILIIHM- . > 3t
MOZyNALHeH il 0,6- 9
" 32 f— [ Crabumzarop Toka
xB
b 4 . A P 7
s ( 4 : =
+15B I ~._*58 | \.\ +15B T{f +5B | \ A
R : Vlrsse
' N VT =
e / 7
o ; W HUCTOUHHUK
= 4 A~ - ¥ TOKa HaKana
BIOK ynpaBneHns |4
H
KOHTPOIA +15B

Puc. 1. CtpykTypHas cxema MakeTa MOJYyJsITOpa

ArtoHoB 1. H., NasrnH A. ., Meicerko M. B., Epémnn B. T, Foccowarcknn A B., 2015




==

M3s. Capart. yH-Ta. Hos. cep. Cep. Prznka. 2015.T. 15, Bbi. 3

3amaromui reueparop (Hecymas dactora
95 x['u) obecricunBacT 4 M0CICI0BATSIILHOCTHA UM-
MYJICOB TSl YSTHIPEX TOJICBBIX TPAH3UCTOPOB B MO-
CTOBO¥ cxeMe KouBepTopa. [lo rerm o6paTHOH CBsizu
C KOHBEPTOPA 33JAI0IIHUHA TSHEPATOP YIPaBIACTCS
UMM, Tem cambim 00eCTICUUBACTCS CTAOUITAZAITHS
BBIXOJHOTO HAMpPsDKCHHUA KOHBEPTOPA.

Hanpsoxkenue +1,2 kB ¢ xoHBepTOpa mogacTcs
Ha unseptop +1,2 kB — 6 xB.

NHBepTOp KOMMYTHPYSTCA TCHEPAaTOPOM HM-
mynbecoB (I'5-36). Umnynbscer ¢ uuBepTopa obecre-
YHBAIOT AHOJHOC MUTAHUC HATPY3KH.

Hamnpspxenue Hakasna Harpy 3ku 00 CIrieunBacTCst
rousepropom «MPBUC» (+60 B — +20 B, tox g0
7 A), KOTOPOEC s Pa3BsI3KU MOJACTCS ISPE3 HHBEP-
TOP M Pa3ICIUTCIBHBIN TPAHC(POPMAaTOP.

WUmnynbcHBIM aHOAHBIN TOK HArpPy3KH CTa-
OumM3HpyeTCs CTaOMIH3aTOPOM TOKA Ha TOJICBOM
TPaH3UCTOPEC.

brok ynpasaenus u kourpons (bYK) ocy-
OISCTBISICT 00IIee YyImpaBICHUC MOAyIeM (KOH-
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TPOJMPYIOTCS €0 3JIEKTPUUSCKUE MMapaMeTphl) U
00CCIICYMBACT BKIFOMCHHUE AHOIHOTO HAIPSDKCHHUS
HArpy3KHy IPH AOCTATOUHOM IPOTPEBE €¢ TePMOKa-
Toxa. OuTuMaIbHAT XapaKTCPUCTHUKA K HATIPSDKCHHC-
ToK» (BAX) paborsr MarHeTpoHa 00CCIICUUBACTCSI
16-paspsagueiM MukpokoHTposuiepom MICRO-
CHIP.

FeHepaTop YeTbipex nocaefoBarTeNbHOCTEN
UMNYNbCOB

[eHepaTop BBIMOTHECH MOMTHOCTHIO HA 3apy-
OCKHBIX YHMI-KOMITOHEHTAX. 3a1ar0IIHi TeHepaTop
BBITIOTHECH Ha Mukpocxemax MC1 (LM25037). Oun
00cCIeYHBACT ABE IMOC/ICIOBATCIBHOCTH UMITYITb-
coB ¢ LIIMM-moayasimeti s ctabunuzauuu. ITu
HMITYJIBCHI TTOCTYMAT HAa MUKpocxeMmsl MC2 u
MC3 (1X6R), roe oHu mpeBpaIAOTCs B YCTHIPS
[OCIICIOBATCIBHOCTH, HOCTYTAINKUE Ha 4 TpaH-
3UCTOpa B MOCTOBOM CxeMe KOoHBepropa (puc. 1,
6ok 2). Lemouku V7 - R3 u V8 - R4 dopmupyror
()pOHTHI UMITYJIBCOB B IMOCJICA0BATCABHOCTIX.
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Puc. 2. 3agatomuii reneparop
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Tpauzuctopst V1 u V2 UHBSPTHPYIOT 3TH MOCICI0-
BaTCIBHOCTH UMITYJIBCOB 110 (haze. B Mmuxpocxeme
MCI1 umeercs pexuM aBapUHHOTO MPCKPAIICHUS
TCHEPAaLMHd UMITyJIbCOB MPU CHYDKCHHUN HAIIpsDKe-
uust ruranusa Ha 20% (Bxox mukpocxemer MC1

UVL02).

KonBeptop +60 B — +1200 B

Kouseprop npeodpasyet Hanpsixenue +60 B B
peryaupyemoe 0,5 — 1 kB. Ou coOpan Ha yeThIpex
tpamsuctopax V3 - V6 (tura I1RFP). Tpansuctopst
V3 u V4 paboTaroT B peIKUME PSKYTICP LN YHEP-

run. Ipoccenu L1 u L2 no3BOMAOT YMEHBIIUTH
BABOC OOMOTOYHBIC HaHHBIC CHIOBOTO TPAHC-
dopmaropa T2 (1:10). UsmepurensHBIH TpaHC-
dopmarop T1 popmupyer HanpssreHue oOpaTHOH
CBI3M I 3amaromero reueparopa. Kourpons
CHJIOBOTO HAIPSDKCHUS BBITIOIHICTCS HA CIIAKH-
BaromeM ¢unsrpe C32-35 — C15-18. Brxoanoe
HAIPSDKCHUE TIOACTCA Ha MHBEPTOP (TPeTHi OIOK
puc.l). Curnan oO6paTHO CBsI3U JUIsI PETYTUPOBKH
[MHM-momy sty 3agar01iero reueparopa (Bbi-
XOHOTO HATPSDKCHHUS KOHBEPTOPA) PErVIHPYETCs
moTeHUHoMeTpoM R25.
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Puc. 3. Kouseprop +60 — +1200 B

WuBeptop +1.2 kB — 6 kKB

NusepTop mpeobpasyer Hanpsorerwe 0,5-1 kB
B uMmmyiascel 2,5 kB — 5 kB. 3amyck unHBEepTOpa
BBITIOJHSCTCS OT BHCIIHETO reHeparopa (Tura
['5-56). MuBepTop BBIMOIHEH HA TPAH3UCTOPAX
CMF10120D. Hanpspkenue ¢ uHBEpTOpa Ycpes
HWMITYJICHBIM BBICOKOBOJIBTHBIH TpaHCopmMarop
Y BBIMIPSIMUTENIb AUOAHON LICTIOYKHM IMOJACTCS Ha
Harpy3ky (maruetpoH) (puc. 4, 5). BexoaHoe Ha-
MPSKCHHUE CTaOUITU3UPYETCs M0 TOKY (puc. 7), TeM
CaMbIM CTaOMIM3UPYETCS PEKUM PabOTBI OKOHEH-
HOU Harpy3ku (MarHCTPOHA).

Pr3nra

Llenb Harpyskn Mmopynaropa (MarHeTpoH)

Llenb Hakana Katoga HarpyskKu

Hakan xaroma ofecrieuuBacTCs KOHBEPTSPOM
HNPBUC ¢ raapBaHUYECKOM Pa3BI3KOH OT aHOHOTO
Hanp sLbKCHUA.

CTaﬁmmsaTop AHOAHOTI0 TOKA Harpy3ku

Crabunuzatop MOCTPOCH Ha OMEPAIHOHHOM
yeuwnurene LM8261, pabora koToporo peryiupy-
ercsa moreHipomeTpom. Orrrpon AOT126A obec-
[ICYMBACT 3AIMUTY CTAOMIN3AaTOPa OT MCPETPY3KH.
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Puc. 5. lens Harpysku MozpyJsitopa
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Puc. 6. lenb Hakana katojia HATpy3Kku
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Puc. 7. CrabunuzaTtop aHOAHOTO TOKa HATPY3KH

Takum obpazom, B pabore 00Cy)kIAarOTCH
BO3MOKHOCTH MHUHHUATIOPHOTO MOIYJIATOPA A
aHTCHHOM TexHMKH. [lapameTpsl MoxymaTopa om-
TUMM3UPYIOTCS TIPU paboTe ¢ MaKSTOM.
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