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OCOBEHHOCTH ITPUMEHEHHS
MOIIIHBIX GAN CBY-TPAH3HUCTOPOB
B ABHUOHHKE H PAIOAPHBIX

CHCTEMAX

B crarpe paccMaTpuBAOTCSI HEKOTOPbIE 0COOEHHOCTHU paboThl MOUTHBIX

CBY GaN-Tpan3uctopoB B pexxume AB B cocTaBe cucTeM aBHOHUKU

U pafapHBbIX IPUMeHeHUaX. [Ipy NCIIoAB30BaHUH ITOOOOHBIX TPAH3UCTOPOB

B pexxuMe AB ycpenrennbrii KII/1 ycuauread Ha 5-10% vuxe, yem KIT]

BO BpeMs ITPOXOXKAEHUS UMIIyABca. Boaee Toro, paboTa B 3TOM pexXUMe
OPOXKIAAET CYIIECTBEHHBIH APOOOBOH IIIYM B OTCYTCTBHE UMIIYABCA, YTO B CBOIO
odepenb MOXKET IIPUBECTH K NeCEHCHUOMAN3alNU NIpreMHuKa. CllerinaAbHO
paspaboTaHHBIE IIETIH ITOAAYN HAIIPSIKEHUS CMELIEHUS U YIIPaBACHUS
NUTaHUEM YCUAHUTEABHOIO KacKaja II03BOASIOT YCTPAHUTDh 3TH HELOCTATKH

U noOUTHCS CHUXKEHHUH BBIXOAHOTO LIyMa YCHAUTEAS B OTCYTCTBHUH UMIIYABCA.
B cTrarbe mpuBOoOUTCS peasn3anid IOA0OHBIX Helnell U CpaBHUBAIOTCH
napaMeTpsl paboThl YCHUAUTEAL IIPHU HAAUYHH U OTCYTCTBHH NaHHBIX IIeIlel.
Tak>ke IPUBOAUTCS IpaKTHUYECKad pPeasl3allud MOIITHOI'O YCUAUTEABHOTO
cybMmonyAad (HaAAeThl) S-Auana3oHa ¢ MHTETPUPOBAHHBIMH LIENISIMU YIIPABACHUS
ONUTaHUEM U HaIPsSKEHHUEM CMEIEHHUS.

BBEAEHUE

Mouusre (>1 kBt) 6unonspusie CBY-TpaH3ucTopsl, ONTHMHA-
3MPOBAHHbIE IS UMITYJIbCHBIX IPUMEHEHHI, paboTaromiye Ha Ja-
CTOTaX B HECKOJIBKO TUTATEPI], JOCTYITHBI Ha PHIHKE Ha IPOTSDKEHUH
HECKOJIbKHUX IeCSITKOB JIeT. bumospHas TeXHOJIOTHUS XOPOIIIO U3~
ydeHa, Hafie’)KHa U [IIMPOKO UCIOIB3YeTCsI BO MHOTHX YCHJINTEINb-
HBIX CHCTeMax. [Ipy UMIyJIbCHOM peskuMe paboThl OUIONSPHBIE
TPaH3UCTOPEI UMEIOT psif mpeumyIecTts nepen LDMOS n GaN
HEMT (TBII®) nmpubopamu: HanboIee IPOCTOE U [ieIIeBOe CXe-
MOTeXHHYEeCKOe pelIeHne ycuiuTens, pabora B xiacce C, 94To
H03BOJIeT JOOUTHCS MUHIMAJIBHOTO YPOBHS IIIYMOB, IIOIA/IAl0-
IIUX Ha BXOJ IPHEeMHIKA B PeKIMe OTCYyTCTBHS HMITYJIbCA, TAKXKe
He yxynmaerca ycpegHeHHbI KT ycumaresns u3-3a HaTMIns TOKa
noxos1. OJHAKO eCTh M HeOCTATKMU: KaK IIPaBHJIO, JULSI MOIIIHBIX 01~
HOJIIPHBIX TPAH3UCTOPOB UCHONB3YIOTCS KOPITYCa U3 TOKCUIHOTO
okcupa 6eprtus (BeO), BHOCAIIME 3HAYUTENBHBII BKIAZ B CTO-
UMOCTb TPaH3uCTOpa. [ToMUMO 3TOr0, OHITONSIPHbIE TPAH3UCTOPBI
006J1a1a10T CPaBHUTEIBHO HEOOJIBIIIMM yCHIIeHHEM: 0K0JIo 9 b mis
KIJIOBaTTHOTO TPAH3MUCTOpa 110 cpaBHeHMIo ¢ 18-20 1b y LDMOS-
u GaN-npu6opoB CpaBHUMOI MOIIHOCTH. DTO IIPUBOIUT K yBe-
JIMIeHUIO YUCIa KACKAToB YCIIIEHHS U, COOTBETCTBEHHO, Pa3MepoB
U CTOUMOCTH YCHIMTEIs], yMeHbIIIeHHIo ero ob1ero KIII.

LDMOS-TpaH3uCTOPHI ¢ MOIITHOCTSIMA HOPSIIKAa KAIOBATTA 10~
SBIJIMCD 0K0JI0 10 et Hasap,. [Ipu paboTe B MMIYIbCHOM peXXUMe
mepBble 06pasibl 6bUIN TOABepKeHbI 9D PEKTY 3aImeTKUBAHILS
YHACJIEHOBAaHHOTO APAa3UTHOTO OUIIOJIIPHOTO TPAH3UCTOPA, YTO
npuBonuio K Beixony LDMOS-npu6opa us crpos. [Jeno B ToMm,

YTO B UMITYJIbCHOM PE&XUMe 32 KOPOTKUIL IEPHUOJ] BpeMEHH POKIC-
XOZIUT 3HAYUTEIbHOE U3MEHEHHUE TOKA B IIENU CTOKA TPAH3UCTOPA,
a IIOCKOJIBKY B IIEIIM CTOKA CONEPIKAaTCsl HHAYKTHBHBIE 3JIEMEHTDI,
TO OBICTpOE N3MeHeHue di/dt IPUBOIUT KO BCIIECKY HAIIPSDKEHNS,
9TO, B CBOIO O4€pe/ib, BJIedeT 3a cOO0I 3al[eIKUBaHNE TPAH3U-
CTOpa U BBIXOT ero u3 cTposi. Yem 6osbliie MOITHOCTS Tpubopa,
TeM 6oJiee BBICOKMX 3HAYEHUI JOCTUTAIOT TOKH B LIEIHM CTOKA,
U TeM OOJIBIINX 3HAYEHU TOCTUTAET BCIUIECK HAIIPSDKEHUS, 9TO
nenaet morfasle LDMOS-TpaH3ucTopst 601ee BOCHPUUMIUBDI-
MH K I0100HOMY THITy 0TKa30B. I xotst coBpemenrbie LDMOS-
npuOOopsI ropasfo Hae)KHeN CBOUX IPe/IIeCTBEHHIKOB, BBIXOT
UX U3 CTPOS 10 BBILIEYKA3aHHBIM IIPUYMHAM BCE )K€ BO3MOJKEH.
Tem He menee, Momrabie LDMOS-TpaH3UCTOPHI BBITYCKAIOTCS
PSIIOM IIPOM3BONUTEIEH U HAXOIAT CBOE IPMEHEHNe B aBUOHHUKE,
BKuodas takue cucremsl Kak IFF, SSR, TACAN/DME, a taxke
B pagapax L-nmamasona. Kak y»xe ymomuHanocs ssimre, LDMOS-
TPAaH3UCTOPHI 00TaNAIOT OOIBIINM YCUICHUEM IO CPAaBHEHUIO
¢ OUIOJIAPHBIMHU, UX CTOUMOCTb, KaK IIPaBIJIO, HIDKE U3-3a TOTO,
YTO B KOHCTPYKIIMM TPAH3UCTOPA HE MCHOJIB3YIOTCS LOPOTHE
Koprryca u3 okcuna 6epmtust, onHaxo KIIJI ycunurens Ha Takux
TPaH3UCTOPaX HIDKe Ha 5—-10% 110 CpaBHEHUIO C ITOTOOHBIM YCH-
JuTeseM Ha OUIONSAPHBIX TPAH3UCTOPAX — U3-3a peXkuMa pabo-
ThI B KJIacce AB, Torma kak GUIOJIsIpHBIE TPAH3UCTOPHI PAbOTAIOT
B Kiacce C.

B nocitentee BpeMs Ha pbIHKe ITOSIBIINCH GaN-TpaH3UCTOPBI IS
CHCTEM aBHOHUKH U pallapHBIX IPUMEHEHHI L-1namnasoHa ¢ BbI-
XOIHO¥ MOIITHOCTBIO IIOPSIKA OTHOTO KHJIOBATTA. OTH HPUOOPHI
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00J1a[1al0T TaKUM XKe yCHIeHneM, kKak 1 LDMOS-rtpansucropsl,
1 MMEIOT CPABHUMYIO LieHy, onHako ux KIIJI Bblie, 9eM y Ipyrux
THIIOB TPaH3UCTOPOB (0k0s10 80%). Bricokas acbdexTnBHOCTS HO-
CTUTAeTCs 32 CYeT MHOKeCTBA (PaKTOPOB, HAIIPUMEP MEHBIIIETO
COIIPOTUBIIEHHUSI BO BKIIOYEHHOM COCTOSIHUH (13-32 BBICOKOI MO-
OGWIBHOCTH IBYMEPHOTO JIEKTPOHHOTO Ia3a B IIpefieJIaX SIIUTAKCU-
QIBHOTO CJI0ST), @ TAKKe BO3MOKHOCTH 00ECIIEIUTD ONTHMAIbHOE
3HaJYeHUe MMIIeflaHCca Ha TAPMOHHUKAX CUTHAJIA U3-3a MEHBIIIeH eM-
KOCTH IIOJYIIPOBOIHUKOBOM CTPYKTYPHI. Takke HeOOIbIIIAs eM-
KOCTb TPaH3UCTOPa 00ecriednBaeT BEICOKKE 3HAYCHUS MMIIefjaHCa
Ha ero BBIXOIE, YTO ITO3BOJISET IOHU3UTH COOTHOIIIEHHE IeNU CO-
I7TACOBAHMS MMIIETAHCOB U, COOTBETCTBEHHO, YMEHBIIIAET TOTEPH
TP COTJIACOBAHUML.

ITpu Bcex CBOUX HOCTOMHCTBAX Hepel OUIIOISIPHBIMU TPaH-
3UCTOpaMU, IpUMeHsAeMbIe B pajlapax U CHCTeMaX aBUOHUKH
LDMOS- n GaN-TpaH3uCTOpPBI UMEIOT CYI[eCTBEHHBIH HEJ0-
CTaTOK — paboTy B pesxume AB, 4To 03HavaeT, 4YTO Jake B pe-
JKEMe MOKOS YCHJIMTEJIbHBIN KacKaj OyneT moTpebiasTh sHep-
ruio. TOK IOKOS IIPSIMO MIPONOPIMOHAIEH BBIXONHON MOIITHOCTH
TPAH3UCTOPA, YTO YBEIUIUBAECT S9HEPrONOTPeOIeHNE U CO3aeT
mpo06IeMbl C paccessHEEM TeIlla Il MOIIHBIX mpubopos. Kax
IIPAaBUJIO, PAJIapbl U CUCTEMBI aBHOHUKH PabOTAIOT C UMITYJIbC-
HBIMU CHTHQJIAME ¢ K09 QUINEHTOM 3aII0THEHUS IOPSNKa
10%, 4TO O3HAYaeT, YTO Yepe3 TPAH3UCTOP OyIeT IPOXOTUTD
TOK IIOKOA Ha npoTskenuu 90% Bpemenn. Ha puc. 1 mokasano
BJIMSIHME TOKA ITOK0s Ha ycpenHenHbIi KIIJT paborsr 1 kBT GaN-
tpansucropa B cucreme IFF/SSR. Kak BumHO 13 mpencTaBieHHBIX
naHHbIX, KIIJI BO BpeMs MpoX0KJeHus UMIIYJIbca COCTaBIAeT
81,5%, Torga xak ycpennennnii KIIJ ymenbimaercsa go 75,2%
13-32 TOKA ITOKOSI B OTCYTCTBHY MMITYJIbCA.

JpyruMm cepbpe3HBIM HelOCTATKOM HCIoab30BaHUA GaN-
u LDMOS-Tpan3ucTopos sBistetcst Apo6oBoit myM [4], cosnaBae-
MBIH YCHUTUTENIBHBIM KaCKaZIoOM B PeXHMe MOKOsI, KOTOPBIH OIpefie-
JISIETCSI COOTHOILICHIEM

1;=2q1,B,

rae: [, — meficTBYIOIee 3HaYEHIE IITYMOBOTO TOKA; § — 3apsn
5JIeKTPOHa; I, — TOK IIOKOSI CTOKa; B — mosnoca gacrort. po6osoi
1Ty M, II0TIafast Ha BXOJI IPUEMHHKA, MOYKET IIPUBECTH K IeCeHCHOU-
JIA3AINH TTOCTIEHETO.
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BbixogHas MowHOCTb, ABbm

A Pyc. 1. BiusHve ToKa noKost Ha yepenHenblit KNJ ycunutena ana 1-kBt
GaN-TpaH3ucropa. KpacHaa nuHua — ycpesHennblii KA, 3enewaa — KIJ

npu ycuneHnn umnynbca, CUHAA — ycunenune
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CMelLeHIs Ha 3aTBope
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A pyc.2. YnpoLueHHaa 6nok-cxema Lieneii, 0becneunBarLynx Heobxoaumyro
nocsei0BaTeNbHOCTb NoAauM NTaHUA GaN-TpaH3ncTopa, a Takxe ynpasnexue
HanpAXeHUeM CMeLLeHNA Ha ero 3aTeope

W, maxowner, emre oguuM HemoctatkoM GaN saBjsgeTcst To, 9TO
IOJTyIIPOBOIHHUKOBBIE IIPHOOPEI Ha €T0 OCHOBE PAabOTAIOT B PesKUMe
obennenus (depletion mode), 4T0 Ha paKTHKe O3HAYAET HEOOXO-
IAMOCTD HOAAYN IBYIOJSIPHOTO HAIIPSDKEHUS B OIIPeIesIeHHOM
[IOC/Ie[OBATEILHOCTH: BHaYaIe HeOOXOAMMO [OIATh HAIIPSDKEHIe
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A Puc. 4. Qopma ynpasnAILLIero HaNPAKEHNA Ha 3aTBOPe TPAH3NCTOPa B Clyuae
yNpaBeHNA HaNPAXeHEM CMeLLeHIA

A pyc. 5. Qopmbl HapacTaHya U ciafa BY umnynbca B Cnyyae ynpanenia
HanpAXeHUeM Ha 3aTBope

Ha 3aTBOP TPAH3UCTOPA, a 3aTeM Ha €r0 CTOK — IS IPeIoTBpa-
IIIeHNsI TPOTEKAHNS 3HATUTEIBHOTO TOKA Yepe3 TPAH3KUCTOP U ero
BBIXOJIA U3 CTPOSL.

Bo usbexxanue cHmKeHUus 9P HeKTUBHOCTU PabOTHI yCUITH-
TeJIsl U YMEHDbUIEHUs YPOBHS Spo6OBOTo mIymMa He06Xoxumo
TOOGUTHCS YMEHBIIEHHS TOKA [IOKOS 10 HYJISL B PEKUME OTCYT-
CTBUS UMITYJIbCA. DTO MOKHO CHEJIaTh, YIIPABIISs HAPsDKEHHEM
Ha 3aTBOpe MJIN CTOKE TPAH3UCTOPA CHHXPOHHO C ITOCTYIIIEHIEM
HMITyJIbca. YIIpaBileHIe HAIIPSDKeHNEeM Ha 3aTBOPE Jierde Peasru-
30BaTh, YeM YIIpaBJIeHHe HANPSUKEHUEM CTOKA, T. K. B [IOCITEIHEM
CciIydae IJIsl MOIIHBIX TPAH3UCTOPOB HEOOXOAMMO KOMMYTHPO-
BaThb TOKK 0K0JIo 20 A. OZHAKO IIPH YIIPaBJIeHNN HANPsDKEHHEM
Ha 3aTBOPE TOK ITOKOSI He MCIe3aeT U COCTABIISIET HECKOIBKO MA,
TOTZA KaK BO BTOPOM CJIydae OH yMeHbIIaeTcs o Hyist. Huke
paccMOTpeHa KOHCTPYKIHUSA Iierneil, 06ecredynBaonnx Heo6xo-
IUMYIO IIOCJIefl0BATeIbHOCTD IONa4n/CHATHSA nuTanus GaN-
TPAaH3UCTOPA, a TAK)XKe yIIPaBJIeHNe HAIPSDKEHUEM CMEIIeHIs
Ha 3aTBOpPe CHHXPOHHO C HocTymienneM BY uMmyabca Ha BXOK

A puc. 6. Dopmbl HapacTanua v cnafa BY umnynbca 6e3 ynpasnenus
HanpaXeHneM Ha 3aTBope

A Pyc. 7.3a7epxKa BbIXOAHOTO UMNYNbCA (CUHAA AUHWA) OT BXOAHOTO (enTan
NUHMA)

TpaH3ucTopa. [loMuMo Bcero mpoduero, npuMeHeHNe JaHHOM
CXeMBI II03BOJISIET OTKA3aThCsl OT HCTOYHUKA OTPUIATEIBHOTO
HaIpspKeHUS U [IepeiiTH Ha OHONOISIPHOE TUTaHNUe.

KOHCTPYKUWA U AHAJIN3 PE3YJIbTATOB NPUMEHEHUA

LLEMEW YNPABJIEHUA MUTAHUEM U MOAAYU CMELLEHUA

Ha puc. 2 nmokasaHa ynpoleHHas 6JI0K-cxeMa Ijerneit, o6e-
CIIEYMBAIOIINX HEOOXOAUMYIO ITOC/IEN0BATEIbHOCTD ONAYH ITH-
taHusg GaN-TpaH3UCTOpa, a TAK)XKe yIpaBjleHHe HallpsDKeHUEeM
CMeIIeHUs Ha ero 3aTBope, Ipu nocrynnenuu BU-ummynnsca
Ha Bxox. Ha puc. 3 uzobpaxena 6osee mogpobHas HpUHIIUIIN-
aJbHAasI CXeMa YacTU HaHHBIX Ienei. [I1s 6e3omacHoi paboTh
TPaH3UCTOpa HeoOX0AMMa 110/ja4ya OTPUIATEIBHOTO CMEIIeHHS
Ha 3aTBOP IepeJ Mojladeil HallpsDKEHUs Ha CTOK TPAH3UCTO-
pa. B upeane, npu nepBUYHOM NONaYe MUTAHUS HA YCHIUTENb
(BO BpeMs HapacTaHUS HANPSDKEHUS HA CTOKE) M OTKIIOYEHUHN
nUTaHus (Crajia HalpsDKeHUs Ha CTOKe) HeOOXOAUMO IepeBecTH
TPAH3UCTOP B PEKUM OTCEUKH.
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Ta6nuua. CpaBHeHMe BbIXOAHDIX LWYMOB yCUNUTeNeil € ynpaBneHnem HanpaxeHuem
CMeLLeHVa 3aTBopa 1 6e3 Hero

BbixoHoi ypoBeHb .
yma 6e3 ynpagne- BbixopHoi ypoBeHb
Yacrota, | BxoaHoii ypoBeHb WA Hanbskehven | WYMa CynpaBnexiem
(M) | wyma, (a6m/m) & HanpAKeHMem cuee-
C(MelLLeHuns 3aTBoOpa,
(ab/TL) HuA 3aTBOPA, (1bM/L)
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A Pyc. 9. 3aB1cuMOCTB TOKa NIOKOS CTOKA 14, TPan3ucropa IGN1214M500
0T Temneparypbl

A Ppyc. 8. (xema TUNOBOIT TePMOKOMNEHCALMOHHOI LIENU Ha OCHOBE
p-n-p-Tpat3ucropa MMBT2907

I[TpuBeneHHas TOAPOOHO Ha PUC. 3 9ACTh CXeMBI OTBEYAET 3a IIpa-
BIJIBHYIO ITOCJIEIOBATEIbHOCTD NOJAYN U CHATHS HalIPSDKEHUS TTH-
TAHUS IIPY BRIIOYEHNN/BBIKIIOYEHUN Y CHIATENS 1 (POPMUpPOBaHIe
OTPHUIIATEIILHOTO HANIPsDKeHHs cMelieHus —5 B. 3a ynpasienne
HAIpsDKeHUEM 3aTBOPA OTBEYAET YacTh IieTIelt, IPUBENeHHAs B BUIE
6110K-cxemblL. [Tompo6HO paboTa JaHHOI cxeMbl pazobpana B [2].
Ocraercst OTMETHTb, YTO LeIHU YIIPABJICHHUS TUTAHUEM ITOTPEOIIIOT
oKoJ1o 17 MA mipu nuTaromeM HanpspkeHun 50 B.

st ouenku spdexkTuBHOCTH PabOTHI OBLIN POU3BEIEHBI
COOTBETCTBYIOLIME U3MEPEHUS IS YCUITUTENIBHOTO CyOMOzy-
a5t (mayuteTsr) Ha ocHOBe TpaH3ucTopa IGN1214M500 [5], rme
Ha elUHON maaTe 6puIn pasMemniensl CBY-nenu ycunurens,
a TakoKe [eNU YIPaBJIeHNUs NUTaHUEM U HallpsDKEHUEM CMell[e-
HUS Ha 3aTBope. JJaHHBI yCHIIUTENb 00eCIIeYnBaeT BEIXOTHYIO
MoIIHOCTD nopsaka 500 Bt B ruamasone wacror 1,2-1,4 [T mpu
KIIJ] mopsaka 60% u ycunenun 13,5 gb. [lns cpaBHeHUs, BhI-
IIIeyKa3aHHBIN TPAH3UCTOP OBLT YCTAHOBJIEH B TECTOBYIO ILIATY
6e3 1jerei yrpaBieHus MUTaHUeM 3aTBopa. Ha puc. 4 mpusenena
¢dbopma ynpaBisgoOLIero HaNpsUKEHUS Ha 3aTBOPE TPAH3UCTO-
pa B ciIydae yIpaBieHHs HanpspkeHHeM. Ha puc. 5 mpuBesieHbI
dopms! HapacTarus U cnaga BU-uMmynbca B caydae ympasie-
HUSI HAIIPSDKeHHEM CMellleHus Ha 3atBope. Ha puc. 6 mpuseneHsr
¢dbopmser HapacTanus u cnaga BU-uMmynbca mis TpaH3HCTOPA,
YCTaHOBJIEHHOTO B TeCTOBYIO ILIaTy 6e3 Iieleil YIpaBJIeHUs Ha-
IIpsDKEHUEM Ha 3aTBOpe.

Kaxk BUIHO 13 IaHHBIX, IIPEJCTaBICHHBIX Ha PHC. 5 U 6, B CIIyyae
YIpaBJIeHUs HAaIlPsDKEHUEM CMeIleHHs] Ha 3aTBOpe BpeMs Hapac-
TaHUs/CMaja UIMITYJIbCa COCTAaBJIAET COOTBETCTBeHHO 100 1 16 Hc.
[Ipum oTcyTcTBHUN yIIpaBIeHUs 3TO XKe BpeMs cocTasiisieT 59 u 15 Hc.
PHCYHOK 7 IeMOHCTPHPYET, YTO 3afiepyKKa MEXIY BXOIHBIM U BbI-
XOIHBIM MMITYJILCOM COCTaBJIAeT 0KosIo 10 He.

[ToMnMO U3MepeHHUs BpeMEHHBIX TapaMeTPOB MMITYJIbCa, CPaB-
HHUBAJIMCh YPOBHU IIIyMOB Ha BBIXOZie YCHJIUTEIEH C yIIpaBIeHIeM
HaIIPsDKEHIEM CMeLeHusI 3aTBopa U 6e3 Hero (Tabr.). Kak ciemyer
13 TabJIMYHBIX TAHHbIX, IPUMEHEHIE CXeMBI YIIPaBJICHUS CMellle-
HHeM HallpsDKeHYs 3aTBOPa IT03BOJIWIIO IIOHU3HUTh YPOBEHb IIyMa
Ha BBIXOfIe ycuuTens Ha 34 nb.

Jns pocTrxenus 6osee cTaOUIBHBIX XapaKTEPUCTHK yCHIIU-
TeJIs B INUPOKOM [MANa30He TeMIIEPaTyp PeKOMEHIYeTCs Ipel-
yCMaTpHUBaTh TePMOKOMIIEHCAIIMOHHBIE LeIH, 00eCIIeYnBaloIIye
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A Pyc. 10. 3aB1CUMOCTb HanpaXeRna V,(3aTBOP—UCTOK) TPaH3UCTOpa
IGN1214M500 o1 Temnepatypbl (MpU NOCTOAHHOM 3HaueHWY TOKA NOKOA CTOKA /)

IIOCTOSIHHOE 3HaYeHHe TOKa IOKOS CTOKA TPaH3UCTopa. Tunosas
peanusanus Nog00HOM IIeNM Ha OCHOBE p-1-p-TPAH3UCTOPA
MMBT2907 npuseneHa Ha puc. 8, e TeMIepaTypHO-3aBUCHMOE
HAIpsDKeHNe 6a3a—dMUTTEP TPAH3UCTOPA CIYKUT OCHOBOI IS
hopMupPOBaHNS KOMIIEHCHPYIOIIEro HAPSDKEHNs. 3aBUCHMOCTD
TOKa TIOKOA CTOKa I, Tpansuctopa IGN1214M500 ot Temmepa-
TYpbI IPUBEJicHA Ha PHC. 9, a 3aBUCHMOCTb HAIIPSDKEHUS Ha 3a-
TBOPE TOTO K€ TPAH3UCTOPA OT TEMIIEPATYPLI (IIPU [TOCTOSIHHOM
3HaveHnH I,) — Ha puc. 10. Kax mokassiBaior rpaduku, mpes-
CTaBJICHHbIE HA PHCYHKAX, IJIsI JAHHOTO TPAH3UCTOPa TpebyeTcst
TeMIIepaTypHas KOMIIEHCAIIUS HAIIPSDKEHUS CMEIeHUS ITOPsIKa
+0,6 MB/°C.

MPAKTUYECKAA PEAJIU3ALIUA MOLLHOTO (1 KBT)
YCUJIUTEJIbHOTO CYBMOAYNA S-AUANA30OHA CLLENAMU
YMPABJIEHUA NOAAYEN MUTAHUA N HANPAXKEHUEM
CMELLEHWNA 3ATBOPA TPAH3UCTOPA
[TpuMeHss TeXHUUECKHE PellleHNs, OIMCAHHBIE B IIEPBOU Ya-
CTH CTaThH, MOKHO CO3[aTh NOCTATOYHO KOMIAKTHBIH yCHIH-

A Pyuc. 11. YaunutenbHbiit cybmoaynb (nanneta) S-auanasoHa ¢ BbIXOAHON
MOLLHOCTbIO 1 KBT
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HBIM CUTHAJIOM C JUINTEIbHOCTBIO UMIIYJIbca mopsanka 300 Mxc
u koo dunuentom sanonnenus 10%. Beicokas BeIxogHas
— MOIIHOCTb TOCTHUTAETCS 3a CYET CJIOKEHHSA MOLIHOCTEH JBYX
L — 500-Bt Tparsucropos IGN2729M500 mpu moMoIIa CyMMaTopa
10% = S T'ycenst (Gysel combiner). Ha Bxoge ke ycTaHOBJIEH IelnTEND
1000 ;// e28TTy Bunkuncona. O61muit BUA yCHIUTENS IpUBesieH Ha puc. 11. B ne-
/ //./ —=29Tmy BOH YaCTH yCHUJIMTENS XOPOLIO BUJHEI LIeNH, IPeJHa3HaYeHHbIE
mis obecriedyeHus IPAaBUIbHOM MTOCIEI0BATEIbHOCTH IIONAYN
ol / MATaHUA, @ TAKKE YIPAaBIeHNU HAaIIPsDKeHHEM CMeEIeHHs Ha 3a-
4 TBOPaX TPaH3UCTOPOB.
850 Jnd monydyeHUs HOMUHAJIbHOW BBIXOLHOW MOIIHOCTH
50 55 60 65 70 75 80 85

BxonHan MOLHOCT, BT MOIIIHOCTh BXOJZHOTO CUTHaJa JOJDKHA OBITHL 0Koyio 74 BT.

MuHuManbpHOe 3asBJIeHHOE yCcuJeHue cocrasusger 11,3 nb.

A Puc. 12. 3aBUCUMOCTb BbIXOAHOI MOLLHOCTI YCUANTENA OT MOLUHOCTU Ha €ro ITo pesyabTaTaM M3MEPEHNN MUHHMAaJIbHOE YCHIEHNE OKa3a-
BXOfe sock paBHbIM 11,5 b npu KIIJT = 51%. «ITpocemanue» mmmyin-
ca Ha BBIXOJle YCUJIUTENA, U3MepeHHoe B mHTepBane 30—-270 He
cocrasuno —0,17 nb ma 9acrore 2,9 [T, Hauxynmee 3HaueHne
BO3BPATHBIX IIOTEPh B pabodeM Auana3oHe YaCTOT COCTABHUIIO
14 nb. B menoM, ycHIHTeNb IIOKa3aJl OTJINYHYIO CTAOMIIBHOCTD

s K PaccorIacoBaHMIO 10 BBIXOMY BILIOTH fo 3HaveHnit KCBH 5:1.
\\ —=—28Ty 3aBUCHMOCTD BBHIXOJHOW MOIITHOCTH YCHJIUTEIS OT MOIIHO-
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\Q CTH, IOJAHHON Ha ero BXoj, IpuBefeHa Ha puc. 12. Kak BugHO 13

s IIpefiCTaBIeHHBIX Ha 3TOM PUCYHKe TAaHHBIX, IIPH MOfiade Ha BXOJ

\\’ \ CHT'HAJIa MOIHOCTBIO 74 BT ycunurens obecrnednBaeT BHIXOM-

HYI0 MOIITHOCTB 6oiee 1050 Bt Bo BceM nnamasoHe pabo4ux da-

850 900 950 1000 1050 1100 1150 cror. Ha puc. 13 mokasaHa 3aBUCHMOCTD YCHIJIEHHS OT BEIXOTHOM

Bxopwas MouHocTs, Br MOIITHOCTH yCIUIUTeNS, a Ha puc. 14 — AUX ycunurens. M3 nan-

HBIX, [IPEJICTABIEHHBIX Ha PUC. 14, BUIHO, YTO HEPABHOMEPHOCTD

ycunenus He npesbimaer 0,75 nb B monoce 9acror 2,7-2,9 I'Tm.

Ha puc. 15 npusenena 3aBucumocts KITJI ycmuTesns ot BBIXOTHOMI

moiHocTh. Kak n oxxupanocs, makcumanbubiid KITJL ycunurens

TOCTHUTAETCs B pekKUMe HachlieHns. MunnManbHoe 3sHaueHue KI1IT
B [0JIOCE Pa00YHX JACTOT COCTaBHIIO 51%.

o] [ SAKTIOUEHYE

B cratbe paccMOTpeHBI 0COOCHHOCTH ITPUMEHEHHS MOIHBIX
16 CBY GaN-TpaH3ucTopoB B pexxuMe AB mpu ycuneHIN IMITyIbC-
HOTO CHUTHAJIa ¥ IPUBENEHBl TEXHUYECKHE PelIeHNs, II03BOJIS-
1 oIIKe 130eXaTh HEKOTOPBIX HEJIOCTATKOB HCIOIb30BAHUS 110~
v Y B Y IOOHBIX IPHOOPOB. B 4acTHOCTH, ITpe/CTaBIIEHBI ClICIHAIbHbIE

1eny, obecevnBaolie IPaBIIBHYIO IOCIe0BATEIbHOCTD 110~
maun/CHATHS HAIPSDKeHUS MUTAHUSA YCUIUTEN, IpeJoTBpamia-
A Ppyc. 14. AYX ycunuTens forqyio BbIxof GaN-TpaH3UCTOPOB U3 CTPOS, U YCTPAHSAIOIINE
HEeOOXOIUMOCTD JIBYIIOJISIPHOTO MUTAHUS. TaKkKe pacCMOTPEHBI

Ycunenve, ob
N

A Pyc. 13. 33BUCUMOCTb YCHNEHNA OT BbIXOAHOI MOLLHOCTH yCUNMTENA

18

Ycunenue, oAb

Yacrora, My

g 5 MepEl 110 yBenudeHuIo ycpennennoro KIIJI ycunurens u cau-
= 58 JKEHHIO TPOOOBOTO IIIyMa YCUJIUTENS B PEKUME OTCYTCTBHUS UM-
0 57 IIyJIbCa U IPUBEEHA CXeMa Iielel, yIPaBIAI0IUX HallPsSUKeHUEM
o 56 CMellleHNs Ha 3aTBope TpaH3ucropa. [lomumo sToro, paccMo-
— < :j e TPeH BOIPOC 0OecredeH st CTabUIbHOCTH [TapaMeTPOB Y CHIIUTE-
g’ - A 28Ty JIs IPY U3MEHEHUHU TeMIIePATyPhI IIyTeM BBeIeHH CIIeIIMaIbHOI
5 L~ // / 29Ty TepMOKOMIIEHCAJMOHHOM 1ienu. IIpecraBaeHsl pesyibTaThl U3-
51 — /// MepeHntt, mokasasuIre 3¢ eKTUBHOCTD IPEIOKEHHbBIX pelire-
50 HUM. B KadecTBe IpuMepa IPAKTUYECKON peaJnu3allui pacCMO-
49 P — TPEHHBIX pellleHUi IPUBEIeHbl XapaKTePUCTUKH 1-KBT ycnnn-
8 v P 1000 Py 00 TeJIbHOTO CyOMOMyJIsl (IajuIeTh) S-IHANa30Ha. e
BxogHasi MoLHOCTb, BT
JINTEPATYPA
A puc. 15. 3aBucumoctb KNI ycunutens ot ero BbIX0HOI MOLLHOCTI 1. D. Koyama, A. Barsegyan, ]. Walker. Implications of Using kW-level GaN
Transistors in Radar and Avionic Systems.
TeNb VISl PafapHBIX IPUMeHEeHU, 00IaTaouil BBICOKON BbI- 2. A. Barsegyan, V. Thangam, D. Koyama. Bias Sequencing and Gate
X0JHO# MolIHOCTBIO U XopomuM KIIJI, nerko BcTpauBaeMblit Pulsing Circuit for GaN Amplifier.
B CUCTEMY 3aKa3uMKa. B KadecTBe mpuMepa MOKHO IIPHBECTH 3. A. Barsegyan, D. Koyama, V. Thangam. S-Band 1000 Watt Gallium
YCHJINTENbHBIN CyOMORYIb (maniery) S-auamasoHa ¢ BBIXOX- Nitride Based Pallet Amplifier for Air Traffic Control Radars with Gate
HO¥ MOITHOCTBIO 1 KBT, BKIIFOYAIOIHI B Ce0s [ieNH YIpaBIeHUs Pulsing and Bias Sequencing Circuitry.
nofadell NUTAaHUS U HANpsDKEHUEM CMeEIeHUs 3aTBOpa TPaH- 4. J. Millman, C. C. Halkias. Electronic Devices and Circuits. New York:
3ucTOpa. JJaHHBIH yCHIUTENDb IpeJHa3HauYeH AJIs pabOTHI B CO- McGraw-Hill. 1967.
craBe cucreM YB]I B nuanasone gacrot 2,7-2,9 I'Tn u umnynbc- 5. http://www.integratech.com/ProductDoc.ashx?Id=958
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