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Radioengineering devices and functional elements of
radiomeasuring devices consist of sdection functiona
elements[1]. Developing and researching transistor filters
with parameter electric control is becoming an actua
scientific task [1, 2]. One of possible directions of such
researches is studying reactive properties (capacitor and
inductive effects) of transistor structures with negative
resistance [3]. Using such properties of transistor
structures considerably expands functionality of designed
radio engineering devices. In the theses the results of
simulation of the eectrically-controlled low pass filters
(LPF) based on a capacitance effect of the field transistor
structure with negative resistance (FTSNR) are presented.

The dectric diagram of the developed and researched
one-section LPF on FTSNR is presented on fig. 1.
Simulation of its frequency characteristicsis presented on
fig. 2 and fig. 3. The obtained results confirm possibility
of changing the cutoff frequency and the characteristics
dope. Besides it, the maximum gain factor in a pass-band
is 4,3 dB within the limits from 30 kHz to 700 MHz, and
attenuation out of the pass-band is 1,6 dB. In this LPF the
ability of controlling the cutoff frequency and the
characteristics' dope is provided. Suppression out of the
pass-band is 15 dB.

Improvement of the obtained characteristics of the
developed LPF on FTSNR is possible with increasing a
guantity of its sections. In the two-section FLF on FTSNR
all facility of the one-section one remains with improved
parameters. the maximum gain factor for twosection LPF
on FTSNR in the pass-band is 4 dB in arange (10 kHz -
1 MHz), and attenuation out of the pass-band is-30dB.

Results of simulation of the developed one-section and
two-section LPF on FTSNR have confirmed the electric
control ability for a cutoff frequency and a gain factor in a
pass-band, and attenuation in a stop band.
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B mamepianax nodano pezynromamu Mmo0eno6anHa
Qinempy Hu3bKUX wacmom Ha OCHOBI EMHICHO20 egeKmy
nonb06oi mpaumzucmopnoi cmpykmypu 3 6i0'€MHUM
onopom.

Kiro4oBi c10Ba — TpaH3UCTOPHA CTPYKTYpa, Bil'€eMHHUII or1ip,
(binbTp HU3BKUX YaCTOT, YACTOTHI XapaKTEPUCTHKH.

l.BcTyn

PamiorexHiuni mpucTpoi Ta  (YHKI[OHAJIBHI  BY3JIH
PamiOBUMIPIOBATIBHUX ~ TPWIAAIB  MICTITh  CEJICKTHBHI
byHkmioHanpHi  By3nmu  [1].  AKTyansHUM — HAayKOBHM
3aBJAaHHAM IOCTa€ PO3poOKa Ta MOCHIDKEHHS TpaH3UC-
TOpHUX (UIBTPIB 3  EIEKTPUYHUM KEpYBaHHAM  iX
mapametpiB [1, 2]. OmHUM 3 MOKIMBUX HAMPSMIB TaKux
JIOCITI/DKEHB TIOJIATaE y BUBYEHH] PEAKTUBHUX BIACTHBOCTEH
(emMHiCHOrO Ta IHIYKTHBHOTO e(EeKTiB) TPaH3UCTOPHHX
CTPYKTYp 3 Bim'emMHuM omopom [3]. BuxopucTaHHs Takux
BJIACTHBOCTEW TPAH3MCTOPHUX CTPYKTYP 3HAYHO PO3IIMPIOE
(YHKIIIOHAJIbHI MOMKITMBOCTI TIPOEKTOBAHUX PaiOTEXHIYHUX
NIPUCTPOiB. B Te3ncax HaBeneHO pe3yabTaTH MOJCTIOBAHHS
EJIEKTPUYIHO KEpOBaHOro (insTpy HU3bKHX uacror (OHY)
Ha OCHOBI EMHICHOrO e()eKTy IIOIbOBOI TPAH3UCTOPHOI
CTpyKTYypH 3 Bix emanM oropoM (ITTCBO).

[I. OaHonaHkoBun ®HY Ha NMTCBO

EnexkrpuuHa cxema po3poOJ€HOTo Ta JOCIHIIKEHOIO
onnonankoBoro ®HY wa IITCBO nogano Ha puc. 1.
JlilicHa yacTHHa MOBHOT'O OIIOPY HAa BUBOJAX CTiK-CTiK
IITCBO (M1, M2) mae Bix eMHe 3HAYeHHs, a ysBHa
YacCTHHA BOJIOJI€ €MHICHUM XapakTepoM. 3a paxyHOK
HAsSIBHOCTI BiJ'€MHOTO OMOPY Ta MOXJIHMBOCTI PEryJIio-

BaHHsA Hampyroro kepyBanus (V1) BenuuuHOO
emuicHoro ckiagauka B [IITCBO, MOXIUBO 3MIHIOBATH
3HaYEHHS YacTOTH 3pi3y, KpPYTICTh aMIUITYIHO

yacToTHOI xapakrepuctuku (AUX) B mepexiaHiit cMys3i,
a TaKoX BeJIEYMHY KOe(illieHTYy ITJICUICHHS B CMY3i
MpONMyCKaHHS Ta 3aTyxaHHs (ociabieHHs) B cMy3i
3aTPUMKH.

Po3zpobiieni Ta nipesicTaBieHi B [4] MaTeMaTH4YHI MOJET
aKTHBHHUX €JIEMEHTIB pa/liOBUMIPIOBAIFHUX NPUIAIIB Ha
[ITCBO patoTh MOXIHMBICTH aHAIITHYHO PO3PAXyBaTH
3HAYEHHs BIJ'€MHOrO OIOpY Ta EKBIBAJIEHTHOI €MHOCTI
NIPU TIPOEKTOBAHHI PaJiOTEXHIYHHUX IMPHUCTPOIB, 30KpeMa
nocnimpkysadoro @HY wa [ITCBO.
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Puc. 1. Enexmpuuna cxemam 0OHONAHKOB02O
D@HY na [ITCBO

Pesynbratn MogentoBanHs po3podnenoro PHY Ha
[ITCBO mnomano Ha puc. 2. 30Kpema, YacTOTHI
3aJIeKHOCTI JIHCHOrO Ta YSIBHOTO CKJIaJHHMKIB IOBHOTO
oropy M1, M2 ra AUX npu pi3HUX Hampyrax KepyBaHHs
V1y mexax 2,4...3 B. OrpuMaHnuii pe3ylbTar 3acBiIuye
CNEKTPUYHY MOXKITUBICTh 3MiHK YacToTu 3pi3y (500 kI —
1 MTI'1) Ta KPYTOCTi CaJaHHsA XapaKTEPUCTHKH.

Puc. 2. Pesynomamu mooeniogans 00HOIAHKOB020
axmuenozo ®HY na IITCBO

KpiM Toro, MakcuMajabHUN KOE(DILi€HT MiJACHICHHS B
cMmy3i nponyckanHus ckinanae 4,3 n1b B mexax Bix 30 k'
1o 700 MI'n, a ocnabneHHs 1103a CMYTrol0 MPOITYCKaHHS -
1,6 nb. IIpu ontumansHOMY BubOOpi mapamerpis ®HY Ha
IITCBO AUX wmae Burisiz (puc. 3).

Puc. 3. AYX oononankosozo akmuenoeo ®HY na IITCBO
npu piznux nanpyeax xepyearns (2,5—3 B)

B nipomy ®HUY 3a0e3ne4yeThCst MOXKIIUBICTh KEPYBaHHS
YacTOTOIO 3pi3y Ta KPYTICTIO cnagHoi minsHku. [Tpumy-
IIICHHS 3a CMOT'OK0 MPOIyCKaHHs ckianae 15 6.

[1l. BonaHkoBuin ®HY Ha NMTCBO

[okpamieHHsT OTPUMaHUX XapaKTEPHCTHK pO3podIe-
Horo ®HY na [ITCBO MOXIMBO 3a paxyHOK 301JIbIIEHHS
KUTBKOCTI HOro JaHoK. CXeMOTEeXHiuHe pillleHHS Oymae
aHaJIOTIYHe JI0 TPE/CTAaBIICHOr0, PE3YIbTaTH MOJIEIO-
BaHHI AUX OHOJaHKOBOrO Ta JABOXJIAHKOBOIO (IBTPIB
Opy  pi3HMX Hampyrax kepysanus (3,1 32 B)
MIPEJCTaBIICHO Ha puc. 4

Puc. 4. AYX oononankosozo ma dsonankosoco ®HY
na IITCBO npu nanpysi kepysanna V1=3,1 B

VY nBoxnankoBoro ®HY na IITCBO 36epiratotscst yci
MOXITUBOCTI OJTHOJIAHKOBOT'O 3 ITOKPAIIEHUMH IapamMer-
paMH — MAaKCUMAJbHUM KOCQIIEHT MiACHICHHS JUIs
nBoxiankoBoro ®HY B cmy3i nporyckanHss ckinaaae 4 nb
B miamazoni (10 xI'm ... 1 MI'm), a ociabieHHs MO3a
cmyroro mporryckanss -30 1b.

BucHoBOK

Pe3ysnbpraTi MopenroBaHHS PO3pOOJIEHUX OIHOJAHKO-
Boro ta nsosankosoro ®HY na [TTCBO 3acBiguuiy, 1o
BHUKOPHCTaHHS EMHICHOTO €(peKTy TPaH3UCTOPHHUX CTPYK-
Typ 3 Bi'€MHHM OIOpPOM sl (DYHKIIOHAIBHUX BY3JIiB
pamioTeXHIYHUX TPHUCTPOIB Ta PaaiOBUMIPIOBAIBHUX
NpWIaiB, Ja€  MOXIHUBICTh  PO3MMPHTH  poOodi
napameTpu Ta 3a0e3MeYHTH IX ENEeKTPUYHE KEepPYBaHHSI.
30KpeMa IepenamTyBaHHs YacTOTH 3pi3y Ta KoedilieHTiB
MiJCHICHHS B CMY3l MPOMYyCKaHHS Ta IOCIAOJICHHI B
cmysi 3aTpumku st Takux @HY wa I[ITCBO.
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