OcHoBHOU mHTepec B auamna3zoHe 4acTtoT cBeimie 40 [T mpencraBistor
CJIEAYIOIIHE TOJIOCHI:

— 40,5-43,5 I'Tu (Q-band) — mepBas mupokas 1moyioca, AOCTyIHas s
rpaXKIaHCKOM CBs3U. Brinenena s 0ecripoBogHbIX KoOMMYyHUKaluil B EC;

— 59-64 I'Tu, B KOTOPOI aHOMAJILHO BEJIUKO aTMOC(EPHOE MOTIIOICHUE
curHana. He muuensupyercs B CIIIA u Kanane, ctpanax EC, Snonun, FOxHoi
Kopee, ABcTpanuu;

— 71-76/81-86 I'Tu (E-band) — kanan mmpunoit 10 I'Ty naér BO3MOK-
HOCTbh HMCIIOJIb30BAHUS IIMPOKOMNOJIOCHOIO CHUTHAJIA, CYIIECTBEHHO YBEIMYHUBAs
€MKOCTh TpakTa nepegauu gaHHbiX. B Poccun pemennem I'KPY ot 15 wurons
2010 roma pagunouactotHbiii Auanazon 71-76 I'Tu / 81-86 I'T'y (E-band) Beize-
JIEH «JJIs MpUMeHeHus Ha tepputopun Poccuiickoit ®enepaunn PPC npsmoii
BUJIMMOCTH IOPUIUYECKUMH U GU3HUYECKUMU JIMLaMu 6e3 opopMIIeHUs! OTAeb-
HeiX pemieHuit ['KPY mi1s kak10ro KOHKPETHOTO IOPUIAUYECKOTO WU (pusnye-
ckoro nuuay. [Ipu yciioBUM BBIMOJIHEHUS TEXHUYECKUX TpeOOBaHUI, HKCILTya-
tauust PPC npsiMoit BUIMMOCTH MOXKET OCYIIECTBIAThCS «0e3 ohopmieHus pas-
pELIEHNI Ha UCTIOJb30BaHNE PAJUOYACTOT WK PAJUOYACTOTHBIX KAHAIOBY;

— 92-96 I'T'y (W-band) — «okHO mpo3pauyHOCTH» B aTMOcdepe.

Benyrcs pazpaborku Takxke B obnactu yactorT 122 I'Tm, 160 I'Tu u
245 T,

Cuctembl OecripoBojHOM cBepxckopocTHO (1-10 ['6ut/c) mepenaun
nanHbix KBY-auamna3ona MOryT UCIIOIB30BaThCA B CIEAYIOIINX HAPABICHUAX:

— OIIOpHBbIE MarucTpajibHble OECIPOBOJIHbIE KaHAJbI CBSI3U;

— OecnpoBo/iHas OMOpHAasi CeTh JJid 0a30BbIX CTAHILIMI OMEPaTopoB MO-
OwnbHOM TenedoHUM, IJIsi coenrHEeHUs 0a3oBbIX craHiui WiFi,
WIMAX u LTE;

— OecnpoBo/iHAs allbTepHATHUBA ONTHYECKUM KaOenbHbIM KaHanam WH-
TEPHET;

— xoMmiuiekcHoe moakmoueHue (Murepuer, LAN, tenedonusi) Ousnec-
LEHTPOB U KUJIBbIX 31aHUM;

— CHUHXPOHH3ALHs JaHHBIX MEXKIY YCTPOMCTBAMH HAa KOPOTKUX PACCTOSI-
Husax (s nuanaszona 60 I'T);

— TOJAKIIOYEHUE «IIOCIEAHEN MUIIN.

CoznaHue Takux CUCTEM CBSI3UM HEpa3phIBHO CBSA3aHO C pa3paboTkoi Oa-
30BBIX Y3JI0B, CpEIU KOTOPBIX 0CO00€ MECTO 3aHMMAIOT YACTOTHBIE (PUIIBTPHI.
[Ipumenenue naccuBHbiXx LC-punbrpoB B SiGe buKMOII texnonorusx crano-
BUTCS B HEKOTOPBIX CIIy4asiX 3aTPYJHUTENBHO M3-32 HEBBICOKUX TOOPOTHOCTEM
KaTylIeK MHIYKTUBHOCTH, & TAKXKE JIOBOJILHO OOJIBIION 3aHMMAaeMOW TUIOIIaau
Ha KpHUCTaJUle, YTO NPUBOAUT K yIOPOKAHUIO MPOU3BOACTBA. B 3TOM ciydae
TEXHOJIOTUYECKAsl CIOXHOCTh pea3allii IMOJIYIPOBOJHUKOBBIX BBICOKOI00-
POTHBIX HMHTErPAJIbHBIX MHJIYKTUBHOCTEH MpEAOIpeaeiseT LUeIeco00pa3HOCTh
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pPa3BUTHs TEOPUU AKTUBHBIX (PUIBTPOB [3], ABISAIOMIMUXCS, KaK MPaBUIIO, Mapa-
METPUYECKH BBICOKOUYBCTBUTEIBHBIMU yCTpoiicTBaMuU. B 0651acT OTHOCUTENB-
HO HU3KHX YacTOT JJI1 ONTHUMH3aLMHU 3TOW YYBCTBUTEIBHOCTHU HCIOJIB3YHOTCS
MHOTOIETIIEBbIE CTPYKTYphl [73], Oasupyromuecs Ha JOMOJHUTEIbHBIX MEX-
3BEHHBIX CBA3sIX [74]. OgHako 310 TpedyeT NPUMEHEHHS IIUPOKOIMOJIOCHBIX aK-
TUBHBIX 3JIEMEHTOB, Y KOTOPBIX YacTOTa €AMHUYHOTO ycuieHus (f)) 3HauuTemnn-
HO TIPEBBIAET MPOM3BEIEHHE YacTOThI nomoca (f,) n ero modoporHoctu (Q).
NMeHHO 3Ta mpUyYrMHA NPENSTCTBYET NMPUMEHEHUIO ONTHMAIbHBIX CTPYKTYp B
CBUY- u KBY-punbTpax u npuBOAUT K HEOOXOJIUMOCTH UCIOJIb30BaTh KacKa-
HOE BKJIIOYEHHE 3BEHBEB BTOPOro MOpsAKa. B 3TOM ciydae OCHOBHOM 3amadeit
MOCTPOCHUSI TAKUX H30UpaATENbHBIX YCHUJIUTENICH SBISETCS YMEHBIIEHHE IIO-
TpeOJIsIEMOI MOIITHOCTH M MUHMMU3aIMs 9yBCTBUTEIILHOCTH napamMeTpoB f, u Q.

5.1. nepCI'IeKTMBHbIe CTPYKTYpPbI NMONOCHO-NponyCcKarwWwunx 3sBeHbeB
Ha OCHOBe€ ycunMTeneﬁ TOKa

B pa6orte [3] mokazaHo, 4TO B 3BEHBSIX BTOPOTO MOpsiAKa pucyHka 5.1, Ha
KOTOpBIX peanu3yrorcs uzbupatenbibie yeunutenu CBY- u KBU-auana3oHos,
YMEHbBIICHHE MOTPeOIsieMOil MOIIHOCTH M YBEIMYEHHE YacTOThl €IUHUYHOIO
ycusieHus f; gocturaercs B ciiydyae MCIOJNb30BAaHUSA B KaYECTBE aKTHBHBIX 3JIe-
MEHTOB HeumHBepTupyomux ycunureneil Toka (YT1) [17, 58, 59], B koHType
oOpaTHOW CBSI3M KOTOPBIX BKJIIOYAIOTCS KakK pa3feiéHHble, TaK U Hepasaeiu-
TeJbHbIC YacToTo3anaromue RC-ienu [75].

o +
il
TIHT1 TN TUD
BX S —>
T VTI1
-/ x \E
O Brix

Puc. 5.1. O6001ménHas CTpyKTypa 3B€Ha MOJIOCHO-TPOITYCKAIOIEro TUIa
Ha 0aze ycunurens Toka YT1 [75]
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B atom cnyuae (puc. 5.1) ass noBbiIeHUs: CTaOUIBHOCTH YaCTOTHI MOJIO-
ca (f,) HeOOXOAMMBIM YCIIOBHEM SIBIIIETCS MCIIOJIb30BaHUE B KOHTYypEe 0OpaTHOM
CBs3U yacToTo3aBucuMoi 1enu (YL]) mosocHo-mpoIryckaromero Tiuna

(i) = oD = Do)
T2 2 . >
£2 2+ jff, D
riae Do u D, — 3aTyxanue HyJId U IO/II0Ca 4acTOTHO-3a1aromel RC-neny.
HpI/I 9TOM YacCTOTa ITOJKOCAa 3BC€HA COBIIAAACT C 4acTOTOU MOJIFOCA ITOU

(5.1)

LEIH.
B »TtoMm ciiyuae BnusHue ycwnutens Toka Y11 HampaBiaeHO TOJBKO Ha
yBenuueHue 100potHoctu Q:

Q=[K;D, +Dp(1_Ki)]_19 (5.2)
rae K; — koaddunment nepegaun ycunuTens Toka.

OJIHaKO BJIMSAHUC YaCTOTbI CAUHUYHOTO YCHUIICHHA (f]) 9TOro akKTHMBHOTI'O
QJICMCHTA IIPUBOAUT K UBMCHCHHIO KaK fp, TaK " Q, HpI/I‘IéM X OTHOCHUTCIIBHBIC

A3MEHEHUS Sfp 1 0Q ompeaessitoTcs U3 CASAYIONIEr0 COOTHOIICHUS :
11,
of, =-6Q =——-—-D,K;, (5.3)
2 1
a UX MapaMeTpU4eCKUe YyBCTBUTEILHOCTH HAXOASATCs 110 hopmyIie:

£ 1 f
Sy = —SS :5—prKi. (5.4)
1

[IpuBenéHHBIE COOTHOIIEHUS MO3BOJISIIOT OMNpPEETUTh TpeOyembie mapa-
metpsl K; u f; Ui peanusanyuy HeoOXoAMMBIX 3HaueHuH f, n Q, UX cTabHIbHO-
CTH, a TaKke cHOPMYITUPOBATh 3a7a4y MPAKTUYECKOTO MTOCTPOCHUS YCUITUTEIEH
TOKa.

B obnactu OTHOCUTENBHO HU3KMX YAaCTOT TMOBBIIMICHUE TOYHOCTH pealiv-
3aIli¥ YacTOThl M JOOPOTHOCTU TOJIFOCA 3BEHBEB BTOPOTO MOPSIKA BO3MOYKHO
MIPUMEHEHUEM B YCHIIMTEINISIX TOKA JOMOJHUTEIbHBIX IeNe COOCTBEHHON KOM-
nencaruu [18, 20, 21, 76], HanpaBIeHHBIX Ha yBeiauwdeHue f, Win co3gaHuem
CHEUATIBHBIX CTPYKTYP C JIOMOJHUTEILHBIMUA KOMIIEHCUPYIOIIUMH YCUIIUTEIIS-
MH, KOT/Ia OTHOCUTEbHbIE U3MEHEHUS (5.3) KOMIIEHCUPYIOTCS AEHCTBUEM ITHX
JOTIOJTHUTENbHBIX aKTUBHBIX 37eMeHTOB [77]. Onnako B CBY- u KBY-guana-
30HAaX ATHU MOAXOJbI IPUBOAT K CYIIECTBEHHOMY YBEIIMUCHHIO «IJICKTPUUECKOM
JUTMHBD) U OKa3bIBAIOTCS Hed(DPeKTUBHBIMU. VIMEHHO TO3TOMY B COOTBETCTBUHU
c (5.3), (5.4), obmias 3aga4a MOCTPOEHUS TaKUX 3BEHHEB CBsI3aHA C MUHHUMH3A-
el npoussenenusa D K; — cOOCTBEHHOr0 3aTyXaHuUs IOJIOCA YaCTOTO3aal0-
el nenu u kodddunmenta nepenaun ycuiautens toka Ki. Oto yTBepkaeHue
COTJIACYEeTCSl M YCJIOBHEM YMEHBIIIEHUS YyBCTBUTEIBHOCTH JOOPOTHOCTH K HE-
cTtabuibHOCTH Tlapamerpa Ki:

sgi =Q(D, - Dy)K;. (5.5)

HpI/I peUICHUN 3aJ1a4u HCO6XOI[I/IMO YUUTBIBATb OCHOBHBIC IIAPAMETPLI
MOJTYTIPOBOJHHUKOBBIX KOMIIOHCHTOB HUCITOJIB3YCMbIX TCXHOJIOTHYCCKUX IIPOLCC-
COB.
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5.2. AKTnBHble RC-(hunbTpbI

[IpuBen€HHBIE COOTHOILICHUS MOKA3bIBAIOT, YTO PACIIMPEHUE OHaNa3oHa
pabounx 4YacTOT aKTUBHBIX (PUIBTPOB C apXUTEKTypaMH, PaCCMOTPEHHBIMHU B
riaase 1, CBA3aHO ¢ yMEHBIIEHUEM 3aTyXaHus noioca D, u nyna Dy maccuBHBIX
4acToTo3aAaromux 1eneu [75]. B HeKkoTOphIX ciyyasx IJs 3TOr0 MOKHO HC-
MOJIB30BaTh «pa3/esieHre» e BTOporo nopsaaka [14], conepxainiee A10MOJHU-
TeJbHbIE TTOBTOPUTEIM TOKAa. OHAKO B 00JACTH JIOCTATOYHO BBICOKHX YacCTOT
ATO MPUBOJUT K YBEIMUYCHUIO «AJICKTPUUYCCKON JUTMHBD) U YMEHbIIIeHHIO f; ycu-
naurenel Toka. IIpu sToM ymenbinenue D, B CpaBHEHUM C «MOCTOBBIMUY LIETISA-
MM BTOPOTO MOPSJIKA OKa3bIBAETCA HE3HAYUTEIbHBIM [61].

B o6miem cnydae miist MoctoBbix RC-11emei:

Dpzﬁwhy&n Jlﬂ DO:JE(Jh%E), (5.6)

rae m, K — OTHOIIICHHE HOMHUHAJIOB OJHOTHUITHBIX acCUBHBIX AeMeHTOB (R, C).
Takum oOpaszom, kak 3T1o cieayet u3 (5.2):

-k 1"

Vmk

CrnenoBarenbHo, 115 moBTopuTenen Toka (K;=1) 106poTHOCTS:

Q= [JE(JE s %E)T (5.8)

OoNpCaACICTCA TOJBKO COOTHOIMICHUCM HOMUHAJIOB IMACCUBHBIX 3JICMCHTOB, a e€
mapaMCTpuICCKadaA 4YyBCTBUTCIIBHOCTh MUHUMHNU3UPYCTCS ITPHU k=1

1
S2=0, S == $Q =2Q”. (5.9)

Q=|D, + (5.7)

B sToMm ciyyae, kak o1o cnenyet u3 (5.4), ayBcTBUTENBHOCTH T 1 Q mpu-
HUMAIOT 3HAYCHUA:
¢ f
Sy =-S2 =-2Q. (5.10)
1 1 f
1
Jlnst yMeHbIlIeHusT 4yBcTBUTEIbHOCTEH (5.10) HEOOXOIUMO yBEIUYUBATH
xkod(pdunuent nepenaun K; ycunmrens toka. B stom Bapmante Dppmin=3 s
paBHOHOMUHaANBHBIX RC-11eneit. OnHako yBenuuenue K; cBsizaHO ¢ IpONOpIMo-
HaJgbHBIM yYMeHbIieHueM fj. Torma mpu peanuzanuu NpOU3BOJIBHOM JOOPOTHO-
CTH 3TOT MapaMeTp JOJKEH YAOBIETBOPATH ycinoButo Ki<3 u, cinenoBaTenbHO, B
ATOM CiIy4ae

f
Sk =-82 ~14-2, S =3Q, (5.11)
o o fa
rac fa — I'PaHUYHasg 9aCTOTa KOS(i)(I)I/II_II/ICHTa nepeaadun 1mo ToKy TpaH3uCTOPOB B
YCHUIIUTCIIC TOKA.
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Takum oOpazom, Ipu peanu3aluy CPeHEro 3HaYEHUsI TOOPOTHOCTU HC-
M0JIb30BaHUE MOBTOPUTENECH TOKA OKA3bIBAETCS MPEANOYTUTEIbHBIM HE TOJIBKO
1o Juana3zoHy padbouux yactot [75]. JelcTBUTEIbHO, BOBMOXKHOCTh ONTUMHU3A-
MU MapaMeTPUUYECKON YyBCTBUTEIBLHOCTH T0OpOoTHOCTH (5.9) siBNsieTcs A0MO-
HUTEJIBHBIM apTYMEHTOM B MOJIb3y MOBTOpUTENs Toka. Kpome 3toro, Takoil Ba-
PUAHT CXEMBbI TMO3BOJISIET YMEHBIIUTh BEIUYUHY MOTPEOIIEMOro TOKa 3BEHOM
¢bunbTpa.

Ha pucyske 5.2 nokazan npumep peaju3aiiy 3TOro BapuaHTa 3BeHa BTO-
poro nopsiaka (U30MpaTeIbHOr0 YCUIIUTENS) Ha 0a3ze IByX OUIMOISPHBIX TPaH3U-
CTOPOB B KACKOJHOM BKJIFOUEHUH [78].

B s1o0ii cxeme

1

f = , (5.12)
b ZW\/Clcle(Rz +hy )
k=C;/C,, m=(R,+h;)/R|, K;=0a,, (5.13)
rae hy=a, <1 u hj;; — MaJOCUTHABHBIE TAPAMETPHI i-T'0 TPAH3UCTOPA B CXEME

¢ 0011eH 0a3oii.

o+
Cl == f]Rl

C2 —(—

Puc. 5.2. 3seno nonocoBoro RC-¢punbrpa CBU-1nanazona [78]

VYuuteiBas, uto B gaHHou cxeme Ki<l, peanusyemas 100pOTHOCTH OTJIU-
YaeTcs OT pacCuyuTaHHOU 1o cooTHomeHuto (5.8). U3 (5.7) npu k=1 cnexnyer,
9TO

l—oy |
Q= 2\/5+?1 . (5.14)
m
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IToaTomy npu

_Ry+hy, _T-g
R, 2

pean3yeTcsl MaKCUMallbHask JOOPOTHOCTh MOJII0Ca

VA +By)
= 5.16
Qmax 2\/5 ( )
e B; =0y /(1-0,) — kodduumrent ycunenus Toka 6aspl Tpansucropa VT1.
Onnako B 11000M ciiydae Kod(phUIIMEHT YCUJICHUS CXEMbI Ha YaCTOTE TO0-

JJFOCa fp OoIpCaACIACTCA CIICAYIOINUM COOTHOICHNUCM

a o
KOZQh 2 \/RI(R2+h11.1) k. (5.17)
11.2

I[JISI YHpoumicHuA poucaAypbl KaCKaAUPOBAHUA TAKOI'O 3BCHA BO BXOI[HOﬁ
OenmM CXCEMbI HMCIIOJIB30BaH I[OHOJIHPITCJIBHBIIZ KOHICHCATOP C3. Hcknrouenue
Cro BJIMAHHUA Ha HpI/IBeI[éHHBIC BBIIIC ITapaMCTPhI Tpe6yeT BBITIOJITHCHUA HEpaA-

BEHCTBA:
y +y
R h
C,>> 3 12 5.18
3 of (5.18)

p

Ha pucynke 5.3 npuenena npunuunuaibHas cxema CBY RC-duinbtpa, a
Ha pucyHke 5.4 — pe3ynbTaThl €€ MmoaenupoBanusi B CAIIP Agilent ADS na 6aze
SiGe 0,25 mxMm TexHosioruu (Texmnponecc SG25HI).

m

(5.15)

c
c1
~ =210 fF

| ¢

F R

R1
out § R=1100 Ohm
c

c2

L

~ C=2101F

| ¢

Vde=2V

Z 1 V_DC
+| SRcC5
ihp_npn201_1_ht=
Q2 _

lemax=1 mA v_DC

= +| sRes

— Vdc=33V
Z 1 voc
+| SRC6
ihp_npn201_1_ht=

Vde=1V
Q1
| lemax=1mA
C

v.ac ¢ [ F,
SRc4  C=7pF

R=120 Ohm
Vac=polar(1,0) V
Freq=freq

uB
ihp_ptap1_h1
I

R=262.85 Ohm

subl

Puc. 5.3. [lpunuunuansHas cxema 3BeHa RC-punbTpa
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Puc. 5.4. AmmutynHas u pazodacToTHAsI XapaKTEPUCTHUKH 3BEHA
aktuBHoro CBU-dunsrpa

5.3. AKTnBHble RLC-chpunbTpbI

CornacHo cootHomeHusM (5.3), (5.4), (5.5) cyiiecTBeHHOE YMEHbBIIICHUE
BiusiHUsA f; TpaH3UCTOPOB Ha peanusyemblie cxemoit Y mapamerpsl U noBblIIe-
HUE UX CTaOWJIBHOCTHU JOCTUTAECTCS YMEHBIIEHUWEM 3aTyXaHUW HYJS U MOJI0ca
4acTOTO3aBUCUMBIX Iienel BToporo nopsiaka. C 3Toil menbio B ux crpykrype MUY
MO>XHO HCIOJB30BaTh WHTErpajbHble HU3KOAOOPOTHBIE HMHIYKTUBHOCTU TMpPH
COXpaHEHHH OCHOBHBIX CBOMCTB YacTOTO3ajarome mnemnu (5.1).

Ha pucyHnke 5.5 npuBen€H BapuaHT peaau3allii TaKOM LIENU B CTPYKType
M30UpaTENbHOTO YCUIIUTENS] HA OCHOBE IMOBTOPUTENSI TOKA, pEaTu3yeMOro Ha
tpan3zuctope VT1 [75].

Brix. 2 li
VTI >1 *Ee2
+ p—
L gl

|
|
|
e
i i
Bxu | !
|
| |
I
I
|
|
|
|

Puc. 5.5. U36upatenbubiit RLC-ycunutens KBU-nuanazona
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3nech

1
f = 5.19
PandLC (5.19)

C C

[ToaTomy, cormacho (5.2)

Q:\/E/[hll.l +R(1—ay)]. (5.21)

Kak Bugno us (5.20), coornomenne C u L onpenenser D, u, cormacHo
(5.3) u (5.4), Bmusnue f, Tpansucropa VT1. Peanuzyemblii cXeMOU «BBIUTPBIIII
3aBUCHUT OT 100poTHOCTH mointoca cxembl. Hanmpumep, npu L=10 ul'w, R=100 Owm,
C=10 ¢® u norpebdisiemom Toke B 1 MA moirydaem, 4To

f =16 ITu; Q = 37; Dy = 0,25; D, = 0,35. (5.22)

ITosTomy BinusHue f; kak Ha f,, Tak 1 Ha Q, cornacHo cooTHomeHusAM (5.10) u
(5.4), yMeHbIIaeTCs MOYTH Ha J[Ba MOpPsSIKa B CpaBHEHHH C KiaccuueckuM RC-
3BEHOM.

Kpome Toro, B RLC-Bapuante BO3MOXKHA pEKMMHAasi HACTpOMKa peasu-
3yeMOl JOOPOTHOCTH IIOJIIOCA NPaKTHYECKH Oe3 n3MeHeHus f,. JlecTBUTEnBHO,
Kak 3To cnenyer u3 (5.21), u3MeHeHWe BXOJIHOTO comnpoTuBieHus VTI
hy,; =9, /I, nox meiictBuem cratuueckoro Toka smurrepa (Iy) BIUSET TOIBKO

Ha Dy maccuBHOM LEeNH.

R
R1
R=100 Ohm

L c2 V_DC
SRC3
L=1nH = Vde=33V

R=10 _
v_DC
ihp_npn201_3+{1 SRC6

Q5 Vde=2V

out lcmax=3 mA —_-l;
V_DC
ihp_npn201_3_tH| SRC5

Q6 Vde=1V
| lcmax=3 mA

ANAS
o

@]

n

N

:n“
L+

It

C
C3
V_AC C=10 pF
SRC4
Vac=polar(1,0) V R
Freq=freq R2

uB
ihp_ptap1_h1
I

R=262.85 Ohm

subl

Puc. 5.6. llpunnunuaneHas cxema RLC-ycunurens KBU-nnanazona
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Puc. 5.7. Pe3ynpTaTel MoaenupoBanus cxeMbl RLC-ycunnTens pucyHka 5.1

Ha pucynke 5.6 mpuBenena npuHuunuainbHas cxema KBY RLC-3Bena
BTOPOI'O MOPSAJIKA, a HA pUCYHKE 5.7 — pe3ynbTaThl €€ MojenupoBanus B CAIIP
Agilent ADS na 6a3e SiGe 0,25 mxMm TexHosoruu (Texmporecc SG25H1 [79]).

B otnuunu or CBY-guanasona B KBU-guanazone tpedyercs crienuaib-
Has napameTpuieckasl ONTUMHU3ALUs CXEMBbI C YUETOM BIUSHHUS [IPOYUX, HE pac-
CMOTPEHHBIX B pab0T€ NCTOYHUKOB MOTPEIIHOCTH.

5.4. BbiBOoAbI

ITony4yeHHbIE pe3ynbTaThl IOKA3bIBAIOT, YTO COBOKYIIHOCTh CTPYKTYPHBIX,
CXEMOTEXHMYECKUX U MAapaMETPUYECKUX YCIOBHUM IO3BOJSAIOT B paMKax CyIlle-
CTBYIOLIMX TEXHOJIOTUYECKUX OTPAHUYEHUM PEaln30BaTh JOCTATOYHO BBICOKO-
KauecTBeHHbIE 1onocoBblie puibTpel CBY- u KBY-auanazonoB mis ¢usuye-
CKUX U3MEPEHUM.

Bo-niepBbIX, UCMONB30BaHNUE B KOHTYPE PEreHEPATUBHOW 0OpaTHON CBSA3U
gacTtoTo3aBucUMBIX 1erneid kak RC-, tak u RLC-knaccoB obecneynBaer mpe-
JEJIbHO HU3KYI0 aKTUBHYIO YYBCTBUTEIBHOCTH I1APAMETPOB I10JI0CA MEPEAATOY-
HOM (pyHKuMH. [Ipy 3TOM BO3MOKHOCTP MUHUMU3ALMU 3aTyXaHUs MOIIOCA Mac-
CUBHOI 11enu 00ecrneurnBaeT OCHOBHbBIE KaU€CTBEHHbIE MTOKA3aTeNIN 3BEHa BTOPO-
ro nopsijika u uenecoodpasznocts 3ameHbl RC-6a3uca Ha RLC-uenb BTOporo mo-
psIKa.

Bo-BTOpbIX, 0COOCHHOCTh peanu3aluu yCUWIMTENEH TOKa KaK aKTHBHBIX
AJIEMEHTOB I103BOJISET 3a CUET YBEIMYEHUSA UX YACTOTHl €AUHUYHOTO YCUICHUS
MpeesIbHO PACIIMPUTH BO3MOKHBIN JArana3oH paboynX 4acTOT 3BEHBbEB MPHU OT-
HOCHUTEJIBHO OOJIBIINX 3HAYEHUSX pealn3yeMoil T0OpOTHOCTH U CO3/AaTh YCIo-
BHSl JUISL HACTPOMKHU YaCTOTHI ITOJIFOCA.

Hakonern, u 3To caMmoe TilaBHOE, TapaMeTphbl MPOEKTUPOBaHUS m U k 1o-
3BOJISIIOT CO37aTh 00JIACTh MapaMeTPUYECKOr0 KOMIIPOMHUCCA AJIS YHCIEHHBIX
3HAYEHUW EMKOCTHBIX U PE3UCTHUBHBIX DJIEMEHTOB U YIOBJIECTBOPUTH JOIIOIHU-
TEJIBHBIM TEXHOJIOTMYECKUM OIPAHUYCHUSAM [PU IOCTPOCHUU DJIEKTPOHHOU KOM-
noneHTHoM 6a3pl CBU- 1 KBU-nuana3oHoB TeXHUKH (PU3NUECKUX U3MEPEHUH.
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