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HITTITE MICROWAVE -

MOPTPET ®PMbI

Cratbsi npoaokaeT cepuio 0630poB NPoAyKUMK Beay-
LMX MUPOBBIX NPOU3BOAUTENEN NEKTPOHHbIX KOMMNO-
HEHTOB PaAM0o4yacTOTHOrO0 U MMKPOBOJIHOBOIO Anana-
30Ha [1, 2]. Kopnopauus Hittite Microwave — ogHa
M3 CaMbIX AUHAMUYHO Pa3BUBAIOLMXCS GUPM-NPOU3-
BOAUTEJIEA 3NEKTPOHHbIX KOMMOHEHTOB. ACCOPTUMEHT
ee nNpoAyKuMn NOCTOSSHHO PacLLUMPSETCS BbICOKUMMU
Temnamu. K nety 2005 roga komnaHusa BbinycTuna

Ha pbIHOK Gonee 50 HOBbIX N3AENuiA, 3aHSBLLMX B CBO-
eli Huwe nepepnosbie no3uuun. Moaromy 0630p Tex-
HWUYECKOro YPOBHS M NapamMeTPOB 3N1EKTPOHHbIX KOM-
noHeHToB npoussoactea Hittite [3] HecomHeHHO
npeAcTaBAsieT MHTepec Kak ans pa3paboT4mkoB an-
naparypbl, TaK U A/ OPraHM3aTopoB NPOU3BOACTBA
3NEeKTPOHHbIX KOMMOHEHTOB B Poccum.

KXMI‘IHHWFI Hittite Microwave ocHoaHa moktopom 9. Adcnm (Yalcin
yasli) B 1985 rofy st MHHOBALMOHHOIA pa3paboTku M NPONU3BOACT-
Ba BbICOKOKAYECTBEHHBIX aHANIOTOBbIX 1 LIMPOBbIX UHTErPasbHbIX MUKPO-
CXEM 1 MOfIyNel PavMo4acTOTHOro, MUKPOBOJIHOBOTO W MUSTUMETPOBO-
ro 11ana3oHoB BOEHHOIO M PaX/aHCKOro HasHaueHs, NepeKpbIBAOLLNX
4acToThl OT NOCTOSHHOrO Toka A0 110 ITw. MMaBHbIA oduc pacnonoxeH
B YemcBopme, wr. Maccayycetc. Heckonbko AEcSTKOB OTAENEHWA K
MpencTaBuTeNLCTB Kopropauun Haxopstes B CLUA, Kanape, Espone,
tOxHom Asnu, Anonumn, Hosoi 3enanaum, Kutae, TaiigaHe, Hgum, ABCT-

Ta6nuua 1. MapameTpbl pagnOYACTOTHBIX yCHANTENEH

-

J1. Benos

panuu. MpeauaeHt — Credan Jamm (S. Daly), Mpeacenarens Coseta au-
pekTopoB — 9. Agcau.

Mpoaykuyst KOpropaumy BbINONHEHA Ha OCHOBE TPaH3WUCTOPOB TuMa
MESFET, PHEMT, MHEMT u HBT, wu3rotaBnmBaembix Ha GaAs,
InGaP/GaAs, InP, SiGe. ®yHKUMOHANbHBIE Y3/Ibl Y UHTETPasbHbIE CXEMb
MMetoT OeckOpryCHOE WCMONHEHWe, B0 MOHTUPYIOTCS B kopryca
20 yHUOUUMPOBAHHBIX BUAOB AJ1sl MOBEPXHOCTHOMO MOHTaXA, CO3AaHHbIE
Ha OCHOBE CrieuMabHbIX MacTMAcC W Kepamuku, MB0 NpeacTaBnsioT
c000I1 repMeTM3MpPOBaHHbIE MOAYNM C KoakcuanbHbiMu SMA-coeauHuTe-
namu. Kopropauusi akTUBHO BbINOMHSIET COBPEMEHHBIE 3KONOTMYECKUe
TpeboBaHMs K MaTepuaiaM 1 TEXHONOMSIM B COOTBETCTBUM C AUPEKTM-
Boii RoHS (orpaHnyenne npuMeHeHns BPeOHbIX BELWECTB) EBponeickoro
€0103a 1 BbinyckaeT RoHS-BepCun MHOMX CBOMX U3LENMIA.

B HomeHknatypy komnoHeHToB Hittite pasHoobpasHoro HasHaueHus
BXOOST YCUNMTENN, aTTEHI0aToPbl, CMECUTENM, MOAYNSTOPbI aMMITy bl
1 dasbl, ha3oBpaLLATENM, YMHOXUTENN W [ENUTENN YaCTOTbI, YpaBsie-
Mble HarpsXeHWeM reHepaTopbl, MepekioyaTeny, Jativku U apyrue
KOMIOHEHTBI, NpeaHa3HaYeHHbIe NS annapaTypbl NOABUXHON PayoCBs-
30, BOJIOKOHHO-OMTUYECKMX NIMHUIA CBS3M, PaLMONOKALWMOHHON TEXHIKN.

YCUIUTENU
B 1abn1. 1 npuBeeHbI XapakTepUCTIKM HEKOTOPbIX YCUNUTENENA, pacnono-
XEHHBIX B NOPSIKE MOBbILLIEHUSI paboyeii 4acToThl f.

Marnowymsime yenmmteam (24 mogenn) npenHasHadeHsbl s npuMe-
HEHMs B OrpaHnyeHHoM apanasoHe yactot — 0,35—36 [Ty npu Hebonb-
LLIOVA BbIXOAHO# MOLUHOCTY JIMHEIHOTO pexuma Py, 1, (MeHee 12 nbMBT
Ha vactore 32 Tw). OHy pasnuyaloTcs KoadduLMeHTaMm yeunerns k,

wyma N, YDOBHSIMM MOLLHOCT/ HACHILUEHUS! Py, . U HEONYCTUMBIX UC-

Mosens | OcoGenwocts |  f, Ty Kpy BB z'ggg' P e Zﬁlﬁ? N, a6 E,B I, MA
HMC-C008 MK H 1822 ) 7 5 50 6 1 6500
HMC374 MILL, H 0.2-3 15 2 2% 36 17 5 %0
HMC326MS8G P 3-45 2 235 % % 5 5 130
HMCA71MS8G | LM, M, Cas 0-5 20 21-10 - 322 32 612 %0
HMC397 1m, Kc, 6 0-10 15 15-10 13 30-22 45 5 5
HMCA89LP5 M, H 12-16 13 29-31 30-32 32-34 9 7 1300
HMC516 ML 717 2 13-16 517 20 18 3 85
HMC451 M, 7, H 5-20 2 20 2% 36 6,5 5 127
HMC-C004 wn, K, P 0,01-20 16-13 23-20 %5-2 33-26 3 12 195
HMC4B5LP5 LU, Moz, K 0-20 16-13 24-20 25-23 32-34 25 8 160
HMCA98LCA M 17-24 2 2% %5 % 4 5 250
HMC342 i, ML 13-25 20 5 8 13 35 3 65
HMC342 ML, MM 13-25 21 5 8 13 35 3 3%
HMC517LCA MLL, H, K 17-26 19 13 16 2% 25 3 65
HMC499 71, MNB, K¢ 21-32 16 2% % 3 5 5 200
HMC263 ML, MMB, MM| __ 24-36 23-20 3-8 5-10 10-17 2.1 3 58

Tpumeyarme. ML — manowymswmii; MMB — MunanmeTpoBoro ananasoHa BoH; M — Mowwmbiid; LUM — wnpokononocHsii; P — peryavpyembiid; J1 — ¢ LMpokuM AnanasoHoM
nuHeliHocTy; CLLIM — cBepxwmpokononocHsiid; K — ¢ koakcuanbHbimMu coepuHutenami; Cas — caBoeHHbiin; H — Hoasi Moenb; Kc — kackammpyembiid; PIT — perynstop HanpsixeHus
nuTaHus; Mog — BCTPOEH MMMYNbCHBIA MOynsiTop; MM — MUKPOMUHMATIOPHBIN; B — yeunuTenbHblii 6110K.
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KaKEHWIA Py yps, HAMPSXEHMEM £, TOKOM NUTAHWA |, TUMOM Kopryca™.
Cpenv ManoLymsLLmMX YeunuTenei BHUIMaHUS 3aCiyX1BaIoT CreayloLme
MOJENu:

e HMC356LP3 n HMC373LP3 ¢ koadpduumenTom wyma He 6onee 1 b;
e HMC373LP3 n HMCA91LP3 co BCTPOEHHBIM LUYHTUPYIOLLMM 37eK-

TPOHHBIM KJTIOYOM, 3aMbIKaHIE KOTOPOrO CHUXAET KO3POULIMEHT ne-

penauu 1o -2 Ab;

o HMC462LP5 ¢ 6n0KvpOBOYHbIMM Pa3aeNnTENbHbIMI KOHIEHCATOpaMK

M0 BXOZY M BbIXOAY;

o HMC326MS8G ¢ apaiieepom, no3sonsiowmm 3a 10 HC U3MEHNTb KO-
adduumenT nepepam ¢ -2 ab o 21 gb.
o HMC374, 0TAM4aIoWMIACS HU3KMM YPOBHEM LLYMA MPU BLICOKOWA MaK-

CUMaJIbHOM MOLLIHOCTU (CM. Tabn.1);

e HMC310MS8G €O BCTPOEHHLIM CMECUTENEM.

YewnmrenbHble 6okv (19 Mopieneii) pa3nuyaioTcs YUCNOM BCTPOEH-
HbIX YCUIUTESbHBIX KACKaIoB, PE3YIbTUPYIOLMM KOIDOULIMEHTOM YCK-
nenms (o 42 pb ana HMC-C008), Hannumem Bxoaa ynpaeneHus yeune-
HWEM, BO3MOXHOCTBIO KAacKaavpoBaHmsi. 30eCb MOXHO OTMETUTb YCUM-
Tenm HMC469MS8G n HMC471MS8G, conepxaluye no ABa 0AMHAKOBbIX
yCuInTens, KOTopble MOTYT UCMONb30BATLCS HE3ABMCUMO MW KacKaau-
posatbcs. B HMC397 noHwxeHa 4yBCTBUTENBHOCTb K TEMMEpaTypHbIM
n3meHeHuam (go 0,004—0,02 ab/°C B amanasore 0—10 IMTw).

Yennmtenn nosbiwenHod MowHocTy (35 mMoaeneii) npeaHasHayeHsbl
[ paboTkl B AvanasoHe Yactor 0,4—40 ITu npu Py, 1.5, AOCTUTAIOLLEH
15 BT Ha vacTote 2,2 [Ty, (HMC-C008), 2 Bt Ha 12 T, (HMC487LP5) n
110 mBT Ha 40 Ty, (HMC283LM1).

|
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Puc.2. Amnauryano-yacroruas (a) u amnantyguas (6) xapakrepucruku

ycunurens HMC283
3HayeHWin paboyeii 4acTOTbl. M3MEHEHMEM 3HAYEHWIA HaNpsXEHMS
En = Epp = E,3 MOXHO BapbupoBaTb KO3OUUMEHT yCurieHns, a npu
MOAKIIt04eHIM K BbIBOAY E, peauctopa ¢ conpotusietnem 10 kOM — KoH-
TPOAMPOBATH YPOBEHD BbIXOLHOW MOLIHOCTM YCUAMTENS.

B HOBeiLIMX MOAENSX, BbIMYLLEHHbIX KOPMOPaLMEli HA PbIHOK B OKTSI0-
pe 2005 ropia, pacLUMPEH aManasoH YacToT, NOBbILLEHb paboyme YPoBHH
YCUMEHMS 1 BbIXOAHON MowHocTU. Mogenb HMC383 paccumtatqa Ha no-
nocy yactot 12—30 Mu; HMC486 — Ha 7-9 ITw npn ycunexumn 26 ab,
Pyxiac = 34 0BMBT, P, ps = 40 pbmBr; HMC451LC3 B nonoce

5—20 ITu, obecneunsaet P, .. = 21 ABMBT 1 P, , ;o3 = 34 AEMBT.

CBEPXILMPOKOMO/IOCHBIE YCUIUTEM C PACNPEAENEHHBIM YCUNEHNEM
(10 mopenein) oGecneymBatoT PeximM MaOLLYMSILLETO YCUIIEHUS B MONO-
ce yactot ot 2 0o 20 Mu. Mogenn HMC465 n HMC463LP5 cogepxar
Lenu ynpaenexus koadduumeHtom yeunermns (pexum AGC). HepasHo-
MEPHOCTb €ro ammninTyaHO-4aCTOTHOM XapaKTEPUCTUKW COCTaBNSIET
0,25 b, oTKnoHeHne $Ha3o4acTOTHON XapaKTEPUCTUKM OT JIMHEIAHOCTM
He npe.bllaeT £1°,

YeunutenbHble repMeTUanpoBaHHbie Moy 00eCneymBatoT Mano-
wymsuiee ycunenue B noioce Yactor 2—20 My, ¢ noaKIoYeHnem amib
BX0a, BbIX0AA M UCTOYHMKA nuTanms (puc.3). Mogyne HMC-C004 nme-
€T BCTPOEHHbIE CTabWIN3ATOP HANPSKEHUs!, Pa3aenuTesIbHble KOHEeHCa-
TOPbI N0 BXOAY 1 BbiX0Ay. [1pn ycuneHum curHana ¢ Manunynsiumein ¢a-
3bl HAa 180° mnmTenbHOCTb pOHTA MepekntoyeHns ¢asbl BLIXOAHOMO
curiana He npesbiwaet 0,2 He.

Puc.1. Oynkunonansnas cxema (a) u Tononorus (6) yewnurens HMC283

B coctae yeunutens HMC283 (pabouast yactota 17—40 MTu) exopsit
(puc.1a) yeTbipe mocnemoBaTeNbHO BKOYEHHble GaAs PHEMT-TpaH3u-
ctopa — VT1-VT4, pa3nenéHHble 6510KMPOBOYHBIMU KOHAEHCATOpaMU, Y
avop D1 (BbIxogHOE HaNpsKeHue AoCTUraeT 2 B) anst KOHTPONS MOLLHO-
CTN BbIXOAHOTO curHana. Pasmep nognoxkn yeunutens 0,88x1,72 mMm
(pnc.16). B nuHeiiHOM pexuMe KO3DOUUMEHT YCUNEHWs COCTaBAsIET
21 nb npu koadpduumente wyma 10 ab; Ha yactote 39 My gocturHyTa
MOLLHOCTb Py, o= 21 ABMBT. Ha puc.2a nokasaHa ero amnnmutyaHo-
YaCTOTHas XapaKTepUCTMKAa MpU PasHbiX 3HAYEHUSIX Temmnepartypbl
BHELLHe# cpefbl, Ha puc.20 — aMnNKUTYAHAs XapaKTepUCTIKA 151 PasHbIX

* Mukpocxembl, Mapkvpyembie HMCxxx, MetoT 6eckopnycHOe UCMONHEHE pa3me-
pom1,5x1,5 MM 1am MUKpPOMUHMATIOPHBIN kKopnyc SOT26 pasmepom 2,8x2,6 M.

B mapkupoBKy nprubopoB NOBEPXHOCTHOTO MOHTAXa BBELEHO 0603HAYEHME KOPMyCa:
Hanpumep, MS8G umeeT pasmepsbl 3x5 MM, LP3 — 3x3 mm, QS16 — 4,8x5,8 mwm.
Mapkuposka HMC-Cyyy 03Ha4aeT UCMONHEHNE B META/IMYECKOM KOPMYCe C pas-
mepamm 14x16x4,6 MM, Takoit npyrbOP MOXET NOCTABASTLCS C KOAKCUASTbHBIMM
SMA-coeguHuTEnsMm.

Puc.3. Buewnuii Bug ycunutenonoro 6noka HMC-C005 (a) u 2-Br
ycunurens HMC486LP5 guanaszona 7—9 [Ty (6)

ATTEHIOATOPBI, MORYJIATOPbI U ®A3OBPALLATEIH

OcHoBHble NapaMeTpLl aTTeHI0aToOpPoB — paboyasd YacToTa f; 3HaueHue
ocnabneHns A; YpOBHW BXOOHOW MOLLHOCTM [l NIMHEMHOrO pexuma
Po,25,5 BXOOHOIA MOLIHOCTM HEMOMYCTUMBIX WCKAXEHWI Fps, CUrHana
YpaBNeHusi WK YNIpaBNsioLLIEe HANPSXEHNE €,; BEPXHSI rpaHiiHast Yac-
TOTa 110 Lienv Moaynaumm £, (Tabn.2). Kopriopauys npezyiaraeT BOceMb
MOZeneii ynpaBnsieMblx HanpsKEHWEM aTTeHI0aToPOB U ABafLaTb MOfe-
NIEN aTTEHIAToPOB C LdpoBbIM ynpasneHnem. K ynpaensembiM Hanps-
XEHWEM aTTeHI0aTopaM OTHOCWUTCS MOAENb MOrNOLAIOWEro Tuna
¢ aHanorosbiM yrpasneHnem HMC346 pasmepom 0,85x0,85x0,1 mm,
K aTTeHioaTopaMm ¢ LmdpoBbIM ynpasneHneM — mopens HMCAG7LPS,
00€CreumBaloLLas MakCUMarnbHOe MapasuTHOE W3MeHeHne (HasoBoro
cagura 6°. 3amepxka nepexsioyeHns LMppoBOro LIECTMPa3PSAHOro
(GaAs-atteHtoatopa HMC424 He npesbiluaet 50 He.
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Ta6nuya 2. MapameTpbl ATTEHIOATOPOB, MOAYNATOPOB AMNAMTYAbI H ¢a3bl
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OcHoBHble MapameTpbl YMHOXUTE-

Mopens O —— £ Iy A, 5B Po, 155, Pig, ABMBT | €., B Foom MU ner — BbIXOLHAs YacToTa fstﬂw KOTO-
HMCA70LP3 A5, H 0-3 1-31 AB;)BT 45 TTL/CMOS 0-6 pas B IV pas BLILE BHOHOM; MOLL-
HMC305(P4 | LA-5, A, MM | 0,738 0,5-15,5 20 52 TTL/CMOS 0-1 HOCTH BXO”HO_FO Fay M BLXOHOMO
HMCAG7LP3 A2, Il 06 05-20 2 50 TTL/CMOS 07 P CHanos; MM asosoro wy-
HMCA24 A6, CILMM | 0-13 | 05-315 2 % TIcMos | 0-33 M@ S, npu orcrpoiike 100 KL ypo-
HMC346 YH, H, CLLI, MM 0-20 1,7-32 8 %5 0..-3 0-500  BEHb Onvxaiilueit napasuTHON Criex-
HMC137 M2 6-11 0,257 102 15 03 0-10  TpanbHoii coctasnsioweii (MCC)
HMC496LP3 M4 4-7 0,25" 4 17 0/3 0-250 B BbIXOOHOM curHane (Tabn.3).
HMC500LP3 BM 1,8-2,2 40 162 33 0,5/2,5 0-150 MaccuBHbIA YABOUTENb YaCTOTHI
HMC247 ADH ol L5 5 <l Uil 0750 HMC331 He TpeGyer COBCTBEHHOMO
lifesil adill] =il b 109 el b= 0750 yicroummka nuTarms v oGecrieusaeT

lpumeyarme. YH — ynpasnsieMblil HanpsxeHuewm artextoarop; LIA-n — uudpoBoii atTeHioatop ¢ paspsgHocTbto 1; M — nocnenosa-
TenbHbIN MHTEpdeiic; H — Hosas Mopenb; ®MN — da3osbiit MopynsTop Ha N yposHeit; BM — BekTopHbii MogynsiTop; A® — axanoro-
Bbii pasospatiiatesb; CLL — cBEpXILIMPOKONONOCHKIN; MM — MUKPOMUHUATIOPHBIN; ') — napasuTHas amMnnMTyaHas Moaynaums;

= Pz 2 — v3MeHenve ¢asbl He Gonee +1,5°.

BuHapHbIin naccueHbIi $hasosblii Mogynstop HMC137 obecneuvsaet
nofiaBieHne Hecyliero konebanus Ha 22 nOb; $asosbil pasdanaHc
B HEM — He 6onee 10°; OH MOXET MUCMO/b30BATLCS HA ATUX Xe YacToTax
B kauecTBe ($Ha30Boro AMCKpUMMHATOPA.

3 umcna BbinyckaeMblx komna-
Hueii Hittite mogynsaTopoB oTMe-
TUM KBaLpaTYPHbIA $pa3oBblin MOLY-
nsitop HMC496LP3 ¢ nonocoit npo-

MOJAB/IEHME HA BbIXOAE NaPa3WTHBIX
CNEKTPasIbHbIX COCTABNSIOLLMX BXOJ-
HOI# YaCTOTbl M TPETbEN FAPMOHUKM
He xyxe -50 nb, a yeTepToit -60 ab. YposeHb CIM ero cobCTBEHHOIO
$a30B0ro wyma mexee -160 aBbH/TL 1 No3TOMY HE HopMUpPYeTCS. AKTUB-
Hbll yagouTenb YactoTel HMCA449 coaepXuT BCTPOEHHbIE BXOAHON U Bbl-
XO[HOW ycunuTenu, Gnaroaapst YeMy BbIXOAHAS MOLUHOCTb AOCTUraeT
10 nbMBT Ha yvactote 33 ITw. Ha ocHoBe nogo6HON CXeMbl NOCTPOEH
aKTUBHbI YMHOXUTESb YaCTOThI B BOCEMb pa3 Mopenn HMCA44LP4.

Ta6nuya 3. MapameTpbl ymHOXHMTENE#H 4acToThl (NPUBEAEHbI B NOPAAKE
NOBBILIEHMS BHIXORHON 4ACTOTI)

NyCKaHug no Bxoay monynauuu

0-250 Mru, B coctas KOTOpOro HMC496LP3

-
I

BXOMSAT BCTPOEHHbII KBAZPATYPHBIi

TpaHcopMaTop, KaHanbHbIe YCU-

JIUTENN-0rpaHNYnTENN, GanaHcHble

SiGe-kommyTuUpyioLmMe  avopsl 1

BbIXO/IHOA MOCT-CyMMaTop (puc.4).  pyc, 4. OynkunonansHas cxema

Mpy MOLLHOCTM OMOPHOMO KONMeba- keagparypHoro dasoBoro moayns-

Husg ot -3 1o 6 AbMBT mopynsitop Topa HMC496LP3

| Mopens Oﬁgg?: f?‘"rﬁ’ ABP:I)I(’BT AEBI\:)ET AB?/’Fu Il%?l’ E1B, lII'I]A
HMC445LP4 | x16,A | 9,9-11 | -15..5 7 -130 -25 5| 78
HMC444LP4 x8,A |99-11,2| -15..5 6 -136 -25 5| 68
HMC204C8 x2 11-15 | 10-15| -6..-1 | <-160 | -40 | 6/n| —
HMC368LP4 | x2, A 9-16 0-10 15 -140 -18 51 75
HMC370LP4 | x4, A |14,4-16,4| -15..5 0 -140 -22 5| 55
HMC448 x2, A, MM| 19-25 | -4..6 12 -135 -20 5| 48

HMC449 x2, A, MM| 27-33 | -4..6 10 -132 -34 5| 50

HMC331 x2, MM | 24-36 | 11-15| -3..1 | <-160 | -50 | 6/m| —

0becneynBaeT noaasNneHne Hecylleii Ha 34 1b; cnekTpanbHas NNOTHOCTb
motuHocTu (CMM) cobeTBeHHOro $a3oBoro Lwyma A1 OTCTPOEK CBbiLLe
100 Iy, coctasnsieT -157 gbH/TL.

BekTopHbiit Mopynstop HMC500LP3 obecneunBaeT ynpasneHie ¢da-
301 B npepenax 360° (puc.5) u amMnanTyaoiA ¢ AMHAMUYECKUM Auanaso-
Hom 40 b npum nonoce moaynupyiowmx yactor 0—150 MIy. Mpynnosoe

pumeyarme. XN — yMHOXUTENb YacToThl B N pas; A — akTmsHbii; MM — MUKpoMuHma-
TIOPHOE 1CNONHEHNe; 6/n - 6e3 UCTOYHNKA NUTAHMS.

AENUTENU YACTOTDI

Kopnopaus Hittite npennaraet 6onee 30 Mopieneii CBEPXLLMPOKONOIOC-
HblX AenuTeneii yactoTbl. OCHOBHbIE MapameTpbl AENUTENEN YacTOTbl
ot 200 Ml'y, o 20 [T, — YacToTa BXOAHOIO CUrHana f,; 3Ha4eHNA MOLL-

3anasabiBaHne CurHasa He Mpesbl- 90 HOCTV BXOLHOTO P,, 1 BbIXOAHOTO Py, , curHanos; CINIM cobeteenHoro da-
waet 20 nc, CMM npu otcTpoikax | 1o 120 60 30B0r0 Wyma S, npu otcTpoiike 100 kI, ypoBeHb 0bpaTHOro MPoXoXae-
cebie 100 klu — He Oonee |08 HWS BbIXOAHOMO CUrHaia Ha BX0g, B; AMTeNbHOCTb GPOHTA BbIXOAHOMO
-162 pbH/u,. 0,6 301 curvana (Tabn.4). KoadduumeHT aeneHms YacToTbl pasnuyHbix Mofie-
AHanoroeble MOAynSTOPbl asbl 83 nen coctasnset 2, 3, 4, 5, 8 unm 16. BxoaHoi curdan Moxet ObiTb rap-
HMC538LP4/C010 nossonsiot u3- | o 0| MOHMYECKMM, @ BLIXOAHOMN SBASIETCS ABYXYPOBHEBLIM C pasmaxom 4,5 B.
MeHsITb pady MPOXOAsILLEro CUrHa- Bce mMogenn genutenein 4acToTbl SIBASIOTCS akKTUBHBIMU, OHU COAEPXaT
na Ha 450—800° 3a c4éT Bapvaumi 210 330 | BXOBHOV 1 BbIXOMHOM YCUMTENIN M MEXZY HVMM [BYXYPOBHEBbIA Aeni-
YNpaBnsIoLero HanpsikeHns ¢ no- TeNb YacToTbl. BONbILMHCTBO AeNUTENeit YacToTbl 06ECMEYMBAIOT HA Bbl-

JI0CO 4aCTOT M0 LiENK YrpaBIieHus 240 300 Ta6nuya 4. Mapamerpbi genuteneii 4acToTsl
ot Hyna 40 50 MT. Mogynsop da- 20 OcoGeH-| fax, | Pex, | Pasx, | Sp, | B, | 7, | En,| I,
3bl HMC247 obecnieumsaet ynpas-  Puc. 5. Xapakrepucruka uyscrem- Mopenb | " octs | ITu | ABMBT| aBMBT| aBw/Tu| aBH| nc | B'| mA
nenve ¢asoit go 300° B nonoce TEAbHOCTH BBIXORHOM AMMAHTYAbI HMC364 +2,MM,A| 0..14 | -20.+10| 4 -145 | -40 | 100 5 | 105
yactoT 9-21 [T, OH BbinonHey XYCTQHOBKE $asbl BIXORHOTO CMI-  |HMCA92LPS | +2, 4, A[ 0.18 | -20 -4 | -150 | -60] 100] 5 | 78
B BUE NNIOCKON CTONGYATON KOHCT- ;:'cusggfpgemp"om MOLYARTOPA | HMCASTMSSG| =3, LA |1 0..7 | 7515 L I | ) D)0 |
DYKUAM pasmepom 1.6x7 Mw, mpu- HMC365 +4,0,A| 0..13 | -20 5 -151 | -45(100| 5 | 110
N HMC438MS8G | =5, 0,A [ 0.7 | -15 -1 -153 | -50 | 100| 5 | 80
FOBHOIA [U1A UCMONb30BAHIS B NPUKNAAHbIX 38A31aX BONOKOHHO-OMTUNE"  [HnicAo4p3 | 8, A | 0..18 | -20 2 50 1 5511001 5 [103
CKOWA CBSI3W 1 TEXHMKM Pa3npOBaHHbIX QHTEHHBIX CUCTEM. HMC-C007 | <8,K H.T|05..18] -20 Z | 150 [ 5507001 5 | 98
HMC394LP4 | +(2-32),M[ 0..22 | -20 4 -153 200 5 [ 194

YMHOXWTENU YACTOTbI
Kopnopaumus npegnaraetr 20 mopenein HEPe3OHAHCHBIX YMHOXUTENEN
C KpatHocThio 2, 4, 8 1 16 Ha amana3oH BxoaHbIX yactoT 0,6—18 MTu,
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pumeyarme. xN — penutenb yactotsl B N pas; [l — ABYXyPOBHEBIN BbIXOAHO CUTHAN;
K — koakcuanbHble coegHuteny; I — nporpammupyembliin KoahOULIMEHT Aenenus;

H — HoBas mopenb; MM — MUKDOMUHWATIOPHOE UCTIONHEHME; A — aKTUBHBIN;

[ — repMeTM3MPOBaHHIN.




b

[

Xone ABa NpoTUBOda3HbIX BbIXOAHbIX koneGaHusi NpsiMOYroNbHON ¢op-
Mbl, MPUYEM WX YPOBEHb NPAKTUYECK He 3aBUCUT HUM OT paboyeii yacTo-
Tbl, HY OT TEMNEPATYPbl OKPYXAIOLLE cpeabl B avanasote -40...85°C.

B nporpammupyemom aenutene vactotel HMC394LP4 ¢ kpaTHOCTbIO
0T 2 00 32 “cnonb3yeTcs napasienbHas YCTaHoBKa NATW Pa3psaoB Koaa
koadduumeHTa nenenms. Pasmax BbIXOOHOMO ABYXYPOBHEBOTO CUrHasa
MEXY BbIXOHAMM Ug,,, (1) 1 Uy, (f) cocTaensiet 800 MB ¢ ppoHTamm Me-
Hee 100 nc. [enwutenn yacToTbl KpaTHOCTbIO A0 64 BCTpauBaloTCs
B HOBbIE M3[enns Kopropaumu (4acToTHO-da3oBble aetekTopbl, YH
MUIIMMETPOBOTO IXana3oHa, UCTOYHMKM konebaHuin ¢ GpasoBoit CUHXPO-
HU3aLmeit).

CMECUTENIU YACTOT

Kopnopaums npeacrasnsieT cebiie 80 moaeneit cmecuTeneii 1 npeod-
pasoBaTeneit 4acToT, MPUMEPbl XapaKTEPUCTUK KOTOPbIX NPUBEAEHbI
B Tabn.5. B cybrapmoHnyeckom cmecutene HMC337 Ha nopt LO nopa-
€TCa OnOpHbIA curdan ¢ yactoton 8,5—13 ITw, KOTOpbIf yCUAMBaeTCs
BCTPOEHHbIM yeunuTenem; Ha nopt RF nogaéTcs BXOAHOI CurHan ¢ yac-
Toton 17-25 Tu; Ha Bbixome IF cmecuTens BbIAENSETCS KOMMOHEHTA
C Pa3HOCTHOM YacTOTO MexAy 4acToToii curHana RF 1 BTOPOIA rapMoHu-
kol konebanus LO.

HMC2911
HMC2810
HMC2877
HMC2876
HMC2875
HMC2616
HMC2613
HMC3980516G
HMC267LP5
HMC4010816G
HMC2672LP5
HMC256LP5
HMC259LP5
HM$25830516G
HMC505LP4
HMC506LP4
HMC2782
HMC2596Q516G
HMC466LP4
HMC358MS8G
HMC431LP4
HMC430LP4
HMC4291P4
HMC391LP4
HMC390LP4
HMC389LP4
HMC388LP4
HMC2789LP4
HMC2788LP4
HMC27861P4
HMC385LP4
HMC384LP4 f

TyH!
1 10 100

MMy

Ta6nuya 5. Mapamerpnbl cmecutenei

Mogens | 000Kl o rru | fio | Pioy | Feurs | Cr | SoLop,
HMC296MS8 il 1,1-1,7| 0-0,7| 3-11 24 -7 40
HMC214MS8 b, H 2,4-4 0-1 7 34 -10 30
HMC129LC4 b, H 4-8 0-3 15 17 -7 40
HMC219MS8 il 45-9 [0-25 13 21 -8,5 25
HMC256 OBI, H 6-10 | 0-3,5 15 28 -1,5 40
HMC260LC3B b6, H 14-26 | 0-8 13 20 -1,5 39
HMC524 0B, H 22-32 | 0-3,5 17 20 -10 231)
HMC329LC3B b6, H 25-40 | 0-8 13 19 -10 40
HMC339 cr 33-42 | 0-3 21) 10 -10 37

Tpumeyanme: b — peaxabl 6anaHcHbliA; CI' — cybrapmoHukosbii; OBl — ¢ oaHoi
60K0BOVi M0I0COH, KBAAPATYPHbIiA; b — GanaxCHbiit; H — Hosas Monenb; 1) — nopas-
JieHVe 3epKasibHON NOOChI.

Mpeobpa3osatens 4acToThl BHM3 avanasoHa 20—32 [Tu mopenm
HMC265 BbinonHeH Takxe ¢ Cy6rapmMOHWUYECKoi nopkaykoi. B ero co-
CTaB Ha nogynoxke pasmepom 1,3x1,3 Mm BxogsT yeunutenu no Bxogy LO
1 no BbixoAy IF, cOBCTBEHHO cMecUTENb 1 BNIOKMPOBOYHbIE KOHAEHCATO-
pbl (puc.6). YacTota onopHoro curHana 10—16 ITu, nonoca nponyckaxms
Mo BbIXOZY NPOMEXYTO4HOA YacToThl 0,7—3 IMw. MNpoxoxaeHue curHana
YABOEHHOW OMOPHOM YacToThl HA BXoA, RF cHxeHo mo -35 ab, a Ha Bbl-
xon, IF o -55 nb. KoadduumeHt nepenaum RF/IF coctaenset 3 ab, cob-
CTBEHHbIN k03duumeHT Lwyma npeobpasosatens 13 ap.

KeagpatypHbiin cmecutens HMC256 MOXET MCnonb3oBaTbCs B kave-
CTBE npeobpa3oBarTeNs YacToTbl BBEPX C OfHOW OOKOBOI MOAOCON WM
CMecuTens C NoaaBneHneM 3epkasibHOM Monockl YacToT. B ero cocTas
BKJTIOYEH LUMPOKOMOSOCHBINA KBAAPATYPHbIA MOCT-Pa3BETBUTENb HA BXOLE
OMOPHOIA 4YaCTOThl M CMECUTENN C IBONHOI GanaHCMPOBKOIA. 3TO 3penve
OT/INYAETCS BLICOKAM YPOBHEM MO-
[JaBNeHNs 3epKasbHOIA MOAOCHI Yac-
10T (He MeHee 30 Ab) u wwmpokon
MONIOCON MPOMYCKaHU] MO Mpome- | =
XyTOu4HoA yacTote (0—1,5 Mu).

CybrapMOHUKOBLIVi CMecuTeNb
BXOAHbIX yacToT 26—33 My, Tvna
HMC404 obecneunBaeT noaasne- >
HIe 3epKasbHOIi Nonock Ha 22 ap. o e N
B HEM ucnonb3oBaHbl Mocnenosa- Puc. 6. Tononorus _BHyrpented

CTPYKTYpbI Npeo6pasosarens yac-

TeNbHO BKITIOYEHHBIE YCUIUTENb U 1o HMC265

4
.

Puc.7. JNiuneiixa ['YH, nepexpbiBaiomux auanasox yacror or 2 go 90 My

YABOWTESb YACTOThI N0 BXOLY OMOPHOrO curHana ¢ yactoton 13—16,5 Mru,
CMECHTEb C [BOHO GanaHCUPOBKOIA 1 KBaaPaTypHbIi MOCT-CyMMaTop
no IF-nopty. Monoca nponyckaemsix yactot no IF-nopty 0—3 M, ypo-
BEHb curHana Ha RF-Bxofe Ans MMHEMHOro pexuMa npeobpas3oBaHms
He npesbiLwaeT 6 ABMBT, koapduumeHT wyma 11 ab.

Cmecutenn ¢ BbICOKOIA MOLLHOCTbIO Py, o3 (00 35 ABMBT) 1 Hu3-
KV M YPOBHEM KOMOMHALIMOHHBIX KOMMOHEHT BbIMOHAIOTCS Kak MaccuB-
Hble. MogaBneHne curHana onopHon YacToTsl Ha RF-mopte cmecutens
¢ 1BoiHol B6anaHcuposkoint HMC410MS8 coctaenset -40 ab u -37 ob
Ha IF-nopre.

MaccuBHblii  GaAs-CMecuTeNb C  [IBOIHOW  ©anaHCHUpOBKOM
HMC218MS8 Ha amanasoH 4,56 ITu, ¢ nonocoi no IF-nopty 0—1,6 M,
BbIMOJNIHEHHDI HA Anopax LLoTTku co BCTPOEHHbIM GanaHCHBLIM TpaHC-
¢opmaTopom, MOXET MCroNb30BaTbCs B KayecTBe npeobpa3osartens
4acTOTbl BBEPX WM BHW3, MOMYNsSTOpa/aemopynstopa curHana GM2,
¢azosoro komnaparopa. OcnabneHne COCTaBNSIOLLMX YaCTOTbI OMOPHO-
ro curHana Ha RF-nopte coctaenget -30 ab, k0apduumeHT nepenaumn —
-8 0B, k03 duUMEHT cOBCTBEHHOTO LyMa — 8 Ab.

MaccuBHbIA LLIMPOKONONOCHBIA GaAs-CMecUTENb C ABOMHON GanaHcu-
poskoii HMC144LC4 Ha auana3on 6—20 M ¢ nonocoi vacTot no IF-nop-
Ty 0-3 [Ty obecneyrsaet n3onsumio mexay LO/RF-nopramm B -35 ab.
Cepus naccuBHblx cmecutenen HMC260/292/329LC3B nepekpbiBaeT
no RF- u LO-noptam nonocy yactor 14—32 [Tu, no IF-nopty — nonocy
0-8 IMu, ¢ usonguwmeii RF/LO mo 40 nb.
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Ta6nuya 6. MapameTpbl reHepaTopoB, ynpasnsembix HanpsXeHHem

i |_ Buixog,
OcobeH- P, S5, HMC535LP4 —>14,7-15,4 Ty
D wocrs | T4 | pBwBr| aBjry | fwB | WMA o I Ugn(t)
= y e

HMC384LP4 BY 2,05 2,25 3,5 -112 & 35 > WH > _64 N L‘KDD, P {On =229-24] MrLl,
HMC358MS8G BY 5,6-6,8 10 -105 5 83 i =i
HMC506LP4 BY 7,8-8,8 14 -103 3 77 -
HMC513LP5 | <2, +4 H| 10,7-118] 7 | -110 | 3 | 275 I ™ s C
HMC535LP4 OAMY, H | 14,7-154 | 1 -110 | 512 | 340,28 |L N
HMC398QS16G =8 14-15 6 -110 5 260 |DHY
HMC533LP4 +16, H 24-25 11 -98 5 225 cn3 E,

[pnmeyarme. BY — BCTpoeHHbIN 6ydepHblii yeunuTenb; +N — BCTPOEHHbIA AenuTenb
yactoTbl B N pa3; H — HoBasi MOAENb.

TEHEPATOPbI, YMPABJISEMbIE HAMPS)XEHUEM

CepuiiHble 1 3aka3Hble YNpaBnseMble HanpskeHnem reqepartopbl (M'YH)
nepekpbIBaloT avanasod yactot ot 2 go 90 [Ty (puc.7). Tenepatop
HMC384LP4 nuanasoHa 2—2,25 ITu, COaepXUT BCTPOEHHLIE PE30HATOP,
BapaKTOPHbIi amop, 1 OydepHbIi yeUnuTeNb BLIXOAHOTO curHana. Name-
HEHWe BbIXOJHOM MOLLHOCTW B paboyei Mosoce YacToT He MpeBbILLAeT
+0,2 ab B AnanasoHe ynpaensiowmx Hanpsxenuii ot 0 go 10 B. CMNM
$a3oBoro wyma coctasnset -112 ab/I'y, npu otctpoiike 100 kI koad-
bUUMEHT 3aTAMVBaHWS 4acTOTbl MPY PAcCOrNacoBaHUM HArpy3km — He
6onee 2,5 MI; k03hULMEHTBI YYBCTBUTENBHOCTY K HAMPSKEHNIO MTa-
Hust — 5 MI'w/B, k Bapuauymsm Temnepatypbl — 0,25 MIu/°C. Moao6HbIi
OydpepuzoanHbiit N'YH mopenn HMC506LP4 Ha auanasoH 7,8—8,7 [Ty
00€eCcneynBaeT BbIXOAHYIO MOLLHOCTL 14 nBMBT.

I'YH munnumetposoro amanasoda 14—15 T, ¢ BCTPOEHHbIM AenuTe-
JIEM 4acTOTHI B BOCEMb pa3 Moaean HMC398QS16G coaepxut BCTPOEH-
Hbll pe3oHaTop, reHepupytowyio GaAs-ctpyktypy HBT, BapakTOpHbIii
QVMO[, M AENUTENb 4aCTOTbl. MUKpOCXeMa UMEET 0MONHUTESbHbIE MPOTK-
BOa3HbIE BbIXOfb! CUrHANA NOAENEHHOI B BOCEMb Pa3 YaCTOTbl MOLLHO-
CcTbl0 -6 abMBT. Yposenb CINM ¢$a30B0ro wyma Ha OCHOBHOM BbIXOAE
cocrasnsieT -105 ab/l'y npm otctpoiike 100 kI, @ HA AOMOAHUTENBHOM
BbIXOAE MOAENEHHON yacTotbl — -95 ab/ly npu otctpoiike 10 kI,
Ha ocHoBHOM Bbixoge ypoBeHb [CC Ha MOMOBMHHOI YacToTe COCTaB-
nset -20 pbH, Ha BTOpOM rapmoHuke -12 pbH. TYH Tuna
HMC513LP5/514LP5/533LP4 nepekpbiBaloT noaocy Yactot Ao 24,8 [Mu u
COMlepXaT BCTPOEHHbIE [ENUTENN 4acTOTbl B [1Ba WM B YeTbipe pasa
(HMC533LP4 — B 16 pas).

TEHEPATOPbI C ®A30BOM CTABMIM3ALMEA YACTOTDI

TexHuka reHepauyu KonebaHuii, OTBEYAIOLLMX BHICOKUM TPEGOBAHUAM
K 41CTOTe CcriekTpa M ¢asoBoil CTaGMLHOCTY, NpUBENa PaspaboTyMKoB
KOpropaLyy K BbIMYCKY KOMMOHEHTOB /1Sl CUHTE3aTOPOB YacTOThl KOMe-

Ta6nuua 7. Mapamerpsbi nepekniovarenei

Monen 0:8(6;'?: - f"l'-l{f, Co» BB | o) AB A’;;IIET Ag;lsB’T :(,:
HMC484MS8G | /M, MM 0-3 |04-09| 30 40 72 15
HMC276Q524 4x2, OK 0,7-3 6 38-30 26 37 | 140
HMC436MS8G | DPDT, /N | 4,9-59 | 1,2-1 | 18-25| 30-33 52 10
HMC231G7 HO, SPST 0-6 1,3-2 | 55-42 27 49 3
HMC536MS8G nn 0-6 |05-07|27-32| 29" | 56-48| 15
HMC322LP4 SP8T, HO 0-8 |2,1-2,5| 40-25 23 40 50
HMC427 K, MM 0-8 |1,2-1,6| 48-32 26 43 2
HMC347LP3 HO, SPDT | 0-14 | 1,5-1,9| 53-38 23 43 3
HMC547 HO,H, MM | 0-20 | 1,5-2 | 50-38 23 43 B
HMC-CO011 HO, H, KK, I'| 0-20 1,8-4 | 46-35 23 48-45| 1,5

[pumeyarme. HO — HeoTpaxatowmii; SPST — aBa KOHTAKTa, [1Ba MOOXEHNS;

SPDT — Tpu KoHTakTa, fiBa nonoxerus; /1 — nepekioyarens NpueéM-nepesaya;

MM — mukpomuHmaTiopHbi; SP8T — nepeksioyartenb 0aHOM Lienu Ha nioboit U3 8 KoH-
TakToB; DPDT — fge uenu SPDT; 4x2 — matpuuia — YeTbipe Lieni no ABa KOHTAKTa;
[K — BcTpoeHHblii aekoaep 4:16; K — konbLiesoit nepekoyarens; H — HoBasi Mogenb;
KK — koakcuanbHbiit coeuHuTenb; [ — repMeTvaipoBanHoe ucronenme; ! — Py (6.
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Puc.8. OynkumonanbHas cxema ¢pa30CHHXPOHUIHPOBAHHOTO FEeHEpATOPA

HMC535LP4

GaHMin MUNIMMETPOBOTO AManasoHa JyIMH BOMH C (a30BOi aBTONOA-
cTpoiikoi yacTotbl (PAMY). K HUM OTHOCATCS PacCMOTPEHHbIE BbILLE
MuKpocxembl IYH ¢ BCTPOEHHbIMM NpeaBapUTENbHBIMA AEUTENSIMM Yac-
TOTbI, YaCTOTHO-(ba30BbIE AETEKTOPLI M HOBOE AN1si KOPMOPaLMK Hanpas-
neHve pa3paboTOK — MHTErpasibHble $a3ocTabuibHble reHepaTopbl
MuAIMMeTpoBoro avanasoHa (Phase Locked Oscillator — PLO). ing cuH-
Te3atopa cetku yactot ¢ GAMY B avanasoHe 10—1300 MIu paspaboTaH
ManoLyMsILLMIA YacToTHO-(a3oBbin aetektop (YD) HMC439QS16G.
Ha curHanbHbli 1 OMOPHBI BXO/bI 3TOM MUKPOCXEMbI NOfAloTCs Koneba-
Hus ¢ yacTotoii 10—1300 Ml 1 mowHocTbio -10—10 oBEMBT. BbixoaHbl-
MK SBNSIOTCS AMddEpeHLManbHbIE CUTHaIbl FTeHepaTopa Toka CXeMbl
noakaukm 3apsga (CMN3). B tunosom BapuaTe PLO Ha vacToty 12,8 My,
ucnonbayercs BHewHuii TYH HMC2693LP5 ¢ BCTpOeHHbIM npeaBapu-
TeNbHbIM [IENUTENEM YacToTbl B BOCEMb Pa3, MOCNEA0BATENbHO BKJIHO-
YeHHble MpeaBapuTeNbHbIE JENUTENN YacToThl HA [1Ba M HAa BOCEMb
HMC363/364MS8G, a Takke ®HY Ha mukpocxeme THS4031DNG u
OMOPHbIA reHeparop Ha vactoty 100 MIy,.

Y[ tuna HMC440QS16G otnnyaeTcs Hanmymuem BCTPOEHHOIO NSTU-
pa3psiaHOro IENUTENs YacToThl curHana MN'YH ¢ ycTaHaBnmMBaeMbIM KOAOM
koadpduumeHTom aenenns 2—32. Yactora curHana ot ['YH MoXeT goctu-
ratb 2,8 ITu, yactoTa cpaBHeHus — 1,3 ITw. Pa3max BbIXOAHOIO CUrHa-
na YO, Ha Harpy3ke 200 Om coctaBnsiet 2 B. CobeTBeHHbIi wym YD/
He npesocxouT -150 abH/Ty, npm oTcTpoiikax Gonee 100 M.

B mukpocxeme HMCS35LP4  mnTerpuposaH PLO  aguanasoHa
14,7-15,4 ITw, ¢ MoLHOCTbIO 9 NBMBT; cTabunusaums dasbl NPou3Bo-
QUTCS MO CUrHany BHELWIHEro OMOPHOr0 WCTOYHMKA C 4acTOTOM
229,6—240,6 MI'u. B e€ kopnyC BMOHTUPOBaHbI (PUC.8) BCE KOMMOHEHTHI
cuctembl GAMY: TYH, npenBapuTenbHbIi AenuTeNb YacToThl B 64 pasa,
Y®L n yeunutenb noctosHHoro Toka (YIMT) B uenu obpaTHoOi CBSi3M.
BHewwnss Cl13 BbinoiHEHa Ha LWECTM PE3NCTOPaX M YETbIPEX KOHAEHCATO-
pax, ®HY — Ha opmHOM pe3ucTope U OAHOM KoHaeHcatope, MC —
VHIMKATOP CUHXPOHM3MA. [ennTesb YacToThl MMEET UKCMPOBAHHbINA KO-
adpduumeHT aenenms B 64 pasa. YIT OTAMYAETCS YHUKANIBHO BbICOKMM KO-
adpduumentom nepepaum — 69 ab ¢ nonocoii nponyckanus 0—400 MIwu.
BbixoHble koniebaHMs CUHXPOHM3MPOBAHbI MO 64~ rapMOHIIKE OMOPHOI0
kosiebaHusi; NpK 3TOM 4acToTa OMOPHOr0 KoNebaH!s MOXET ObiTb GUKCH-
POBaHa UM M3MEHSITLCS BO BPEMEHM C NOJIOCOHA MOAY/IMPYHOLLMX YACTOT
10 50 Mrw. CINM cobctBeHHOro $:a3oBoro LuyMa BO/M3M HECYLLEN YacTo-
Tbl He npesbiwaet -110 ab/Mu ana orcrpoek ot 100 My go 20 My u
CHIDKAETCS! NMpU AanbHEMLIEM YBENMYEHUM OTCTPOVKW. YpoBeHb Onu-
Xaiiwmx K Hecyweit yactote NICC ¢ OTCTPOIKOI HA 4YacTOTy CPaBHEHWS
228—240 Mru cocrasnsieT -75 ABH.

NEPEKNIOYATENKN

CemelicTBO nepektoyateneit MOLWHOCTY (Tabn.7) npeacTaBneHo 52 mo-
NeNnsMK, PasnnyaloLLMMICS BepXHei paboyeit YacToToi f, koadduLmeH-
Tamn nepefia4n B OTKPLITOM G, U U30MSLMN L, B 3aKPHITOM COCTOSIHUM,
TUMOM KOMMYTATOpa; MOLHOCTBI0 KOMMYTMPYEMOrO CUrHana B JiMHEN-




HOM pexume P AMTENbHOCTBIO NepeKsiioyeHms T. beicTpoaericTayio-
LLMEe KOMMYTUPYIOLLME 3/IEMEHTbI BBIMOAHAIOTCS HA MONYNPOBOAHUKOBbIX
cTpykTypax (GaAs-amoaax unm noneBblx TPAH3UCTOpax), NO3ToMy C Mno-
BbILLIEHWEM MOLLIHOCTM KOMMYTMPYEMOrO CUrHaUIa YXYALIAtoTCs BEHTUb-
Hble CBOICTBA; /191 OLIEHKW NPENENbHON BXOAHON MOLLHOCTY YKa3biBalOT
3HaueHNe MOLLHOCTI HEJOMYCTUMBIX UCKAXEHUA Fps.

HeoTpaxatoLye nepekmnoyaTeni Copepxar 18a KOMMYTUPYIOLLMX y3-
na: Npu pa3MblkaHuUM LMK MOAKIIIOYAETCS BCTPOEHHBIN AW BHELLIHWIA pe-
31CTOp, 00PA3YIOLLMIA COrNacoBaHHYIO Harpyaky.

[ng kKOMMyTaUmMKM curHana aHTeHHbI MOLLHOCTbEO A0 10 BT (B nnHeii-
HOM pexume) B anana3oHe yactot 0—3 ML, Mexay nepeaaTynkom 1 npu-
EMHMKOM npefHasHadeH nepekntoyarens SPDT-moaenn HMC484MS8G.
B HéM ncnonbayloTea ynpasnsiowme curHanbl TTJ1-ypoBHS, a BEIUYMHA
Pps = 72 nBMBT 3aMeTHO MPEBbILLIAET 3HAYEHNA, JOCTUTHYTLIE APYrMM
MPON3BOAUTENSMMU.

WuTepeceH nepekntoyatens HMC322 Ha amanasoH 0—10 Ty, Ha Bo-
CeMb HanpaBfieHuii Co BCTPOEHHbIM npeobpa3oBareneM ypoBHen TTJI-
curHanoB. Pasmepbl Mukpocxembl 1,45x1,6x0,1 mMm.

[syxnoniocHbiin nepekntoyatens DPDT mopenn HMC436MS8G Ha no-
nocy yactot 4,9—5,9 Ty, NoAKoYaeT OAHY U3 [BYX aHTEHH NGO K ne-
PenaTYMKy C MOLLHOCTLIO 0 1 BT, MO0 K NpUéMHMKY.

MepexnioyarensbHas Mmatpuua HMC276QS24 moxeT ObiTb CABOEHaA
[U19 YBEIMYEHSI YMCIIA KaHAMIOB M COAEPXMT BCTPOEHHbIN YeTbipexpas-
PSOHbIF AEKonep YNpaBNsIOLLMX CUTHASIOB.

Konbuesoin nepexnioyarens HMCA27LP3 Ha yeTblpe HanpasieHus
MOAKITIOYAET MNM OTKIIOYAET COCEMHME HanpaBneHus, 0becne nBas n3o-
NAUMIO OTKIIOYEHHOrO kaHana 40—45 b npu notepsx BO BKIOYEHHOM
cocrogHun 1,2 ob. Mepekntoyatenm Tvna SPNT ¢ uucnom HanpasneHni
N = 3-8 Ha yvactoty no 8 ITu, pekomeHaytoTcs kopriopaumeii Hittite
[U1s1 KOMMYTaLMK Habopa YacTOTHbIX GUITPOB.

b

(NS

HauBbicwias paboyas yactoTa npemniaraeMbix kopnopauuein Hittite
Microwave cepuiiHbix nagenmii coctasnsieT 40 IMTu. 3akasHble MUKpOCxe-
Mbl BbIMYCKAIOTCS M Ha Bonee BbICOKWE 4acToTbl. B yacTHOCTH, coobua-
€TCs 0 pa3paboTke aKTUBHBIX YMHOXWTENEN YacTOTbl C BbIXOAHOI 4acTo-
Toit 40 83 M v Hobix Mogeneii I'YH ¢ yactoToi reHepauuy go 90 Mu.
HomeHknaTypa anekTpOHHbIX MUKPOCXEM W KOMMOHEHTOB, BbiMYCKAaeMbIX
KopriopaLeid, [oCTaTouHa A4S CO3AaHMs PasHoobpasHbIX MpuEMone-
PENaloLMX Y3N0B M MOAEMOB PafM04acTOTHOM, MOBWLHOK M BONO-
KOHHO-OMTUYECKOIA CBSA3M, paboTaiowLyx Ha yacTote 1o 40 IMu. Kopnopa-
UM aKTMBHO pa3pabaTbiBaeT M BbIMYCKAeT Ha PbIHOK HOBble, Gonee
COBEPLLEHHbIE MOAENN 3NEKTPOHHBIX KOMMOHEHTOB. B nomolup paspa-
0oTYMKamM NpemIaraioTcsl BapUaHTbl KOMMIEKCHbIX CXEMOTEXHUYECKMX
PELLEHNIA, CneLyanM3upoBaHHbIE KaslbKyNSTopbl 11 pacyéTa KoMOuHa-
LIMOHHBIX COCTaBASIOLLMX CMECUTENENA, OLEHKN YPOBHS $Ha30Boro Luyma
Ha Bbixofie cuHTe3aTopa ¢ PAMY. KayecTBO aneKTPOHHbIX KOMMOHEHTOB
1 UX CTOWKOCTb K pa3nunyHbIM BO3AECTBMSIM YAOBNETBOPSIOT CaMbIM Bbl-
COKMM TPebOoBaHMSIM BOEHHOI M KOCMMYECKOI annaparypbl.

CeroaHs kOMMOHEHTHI Ha yacTtoTy o 10 My nocrasnsiorcs B8 PO
cBoboaHo, Ha mamanasoH 10—26 ITu Tpebyetcs paspeleHne [oc-
nenaptameHTa CLUA (oHO MOXeT ObiTb OQOPMIEHO OpraHu3aLmeit
PALIMOKOMIT [4]), komMnOHeHTbI Ha bonee BbiCOkUe 4acToThl B PO He no-
CTaBNSUOTCA.
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