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BXOIHOE Y}CTPOI\/JICTBO JULA PJIC
C 3AIIITON OT MOIILIHOI'O CUI'HAJIA

Ilpugeodenvr pezyromamul pazpabomku
Manowymauezo ycuiumens Ouana3onda
yacmom 7,525...8,025 I'Ty ¢ 3awumoii om
MOWHO20 CUCHANA CUHXPOHHOU U HECUH-
XPOHHOUL nomexu ¢ Henpepvl8HOU MOWHO-
cmuio 00 7 Bm.

K BXOIHBIM yCTpoiicTBaM paIroIOKAIIMOHHBIX CTaH-
it (PJIC) npenbsaBisiroTcst IpOTUBOPEYUBLIE TpeOOBa-
HUSI — MHHUMAaJIbHBIA K03()OUIMEHT IIyMa U yCTONYH-
BOCTb K CHTHAITy BBICOKOTO YPOBHA MoIIHOCTH. [TocTyn-
JICHHE CHUTHAaJla BBICOKOTO YPOBHSI MOIITHOCTH Ha BXOJ
MIPUEMHOT'0 yCTPOHCTBA BhI3BaHO pabOTOH TiepeiaTunKa
u npuemunka PJIC Ha 001l aHTeHHO-(UIEPHBIN TPAKT,
T. €. BO3MOXKHO IIPOCAYMBaHKE CUTHAJIA IepeIaTUNKa Ha
BXOJI [IPUEMHHKA. YPOBEHB POCAYMBAIOIIETOCS UMITYIIbC-
HOT'O CHT'HAJIa MOXET COCTaBIISTh IECATKU U JaXKe COT-
HU BaTT. TO 00CTOATEILCTBO 00y CIIaBIUBaeT HEOOXOIHU-
MOCTB HUCTIOJIF30BAHHS 3aIIUTHOTO YCTPOHCTBA (OTpaHu-
YHUTENSI), 9YTO B CBOIO OYEpEIb YBEIHMUMBACT BXOIHEIC
MOTEPU MAIOIIYMSAIIETO YCUIIUTENS U CyMMapHBIN KO-
3¢ UIMEHT TyMa BXOIHOTO YCTPOICTBa.

Hwxe npuBeieHbl pe3yabraTsl pa3paboTKU BXOJHOTO
ycrpoiictsa ans PJIC (Manonrymsinuii yCuIMTeNp ¢ 3a-
uro — MIIY3) auana3ona yactor 7,525...8,025 T
C 3aIUTON OT MOIIIHOTO CHUTHAJIA, SKBUBAJICHTHOTO He-
MpepBIBHON MoIIHOCTH 7 BT.

O6mmit Bux MITY3 co cHATOW BepXHEW KPBIIIKOH
npuBeqeH Ha puc. 1. Kak BUIHO U3 pUCYHKa, B COCTaB
MIITY3 BXoAAT OrpaHUYUTENb, ABYXKACKaIHbII MaJo-
IIYMSIIUAN YCHUITUTENb U BBIKITIOYATENb.

OrpaHuuYuTENh BBHIIIOIHEH M0 OallaHCHOHM cxeMe Ha
MOMJIOKKE U3 TIOJTUKOpa TommuHoH 0,5 MM. DnekTpude-
CKas cxeMa OrpaHUYHTeNs TPUBEICHA Ha pHC. 2.

Puc.1. O6muii BUJ MaNOUIyMsIIEr0 YCHIINTENS C 3aIlUTOM:
| — orpaHu4uTENb; 2 — NBYXKACKAIHBINA MAJIOLIYMSIIINI yCUITUTEIb,
3 — BBIKIIIOYATEINh
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Puc. 2. SHCKTpI/I'-IeCKaSI CX€Ma OrpaHUu4UuTECIId

Bo Bxoanbix kackagax orpanuuuntens (D1, D2) uc-
MOJIb30BaHbl orpannuurtenbubie auoasl CLA 4606-000
npom3BozacTa pupmsr Skyworks (CILIA), B mociemyro-
uux (D3, D4) — pin-muoaer APD 0505-000 Toif ke
¢dbupmel [ 1]. J171s1 yCKOpEeHUS BKITFOUSHHS TMOIOB TIPH I10-
CTYIUJICHUH MOIITHOTO CUTHAJIa UCTIOIB30BaHbI JUOJIbI C
6apwepom lortku (DS, D6) Y3A10253 pazpaboTku u
uzrorosiienus HIIIT "Carypr". OcHOBHBIE 3JIeKTpHYe-
CKHUE XapaKTePUCTHKHU ANOAOB IIPUBENICHEI B Ta0JI. 1, rae
CJO — emxocTh 1rona pu HyseBoM cMmemiennd, RS10
— aKTUBHOE COMPOTUBIIEHUE nrojAa MpH Toke 10 MA,
T, — BPEMs )KM3HH HEOCHOBHBIX HOCHTEIEH 3apsja B
i-obmactu, Pmmax — MakcHUMasbHO JIOIyCTUMAs HeTpe-
pBIBHAS MTAA0MIAst HA U0 MOIITHOCTb.

Tabmuma 1
Tun muona CJO, nd RSIO, T, HC Prmax,
OMm Br
CLA 4606-000 0,2 2,0 10 3
APD 0505-000 0,1 2,0 20

ITapameTpsl ABIII: rpanu4Has yacToTa — HE MEHEe
0,8 TT'1, eMKOCTbh AMO/A IPU HYJIEBOM CMEIIEHUH 75—
85 pD.

Crnemyer 3aMeTHTbh, YTO CXE€Ma OTPaHUYUTEIS IMO-
CTpOEHA TakK, YTO OH PabOTaeT U IO BHEITHEMY YIIpaB-
JSIONIEMY CUTHANY (peXUM OaHKUPOBAHHMS ), M TIOaB-
JIET aCUHXPOHHYTO ITOMEXY B OTCYTCTBHUC YIIPABIIAIOIICTO
CUTHAaJA.

ManowmymsImui yCuInuTeab COCTOUT U3 ABYX KacKa-
JIOB, BBHIITOJHEHHBIX 110 0aJaHCHOW CXeMe Ha TpaH3H-
cropax TC 1201 [2]. Tpau3uctopsl 3TOr0 TUTA YIAYHO
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COYETAOT HU3KHMHA KO3()(HIMEHT 1IyMa U JOCTaTOYHO
OOJBIITYO BBIXOJIHYIO MOIITHOCTh B JINHEHHOM PEKUME.
ITapametpsl TpanzuctopoB TC 1201 na wactote 12 [T
ClIEIyIOIIHUE:

— ko3¢ duireHt myma — He 6omee 0,5 1b;

— CBsI3aHHBIN KOA((OUIMEHT YCUIIEHHS — HE MeHee
12 nb;

— BBIXOJIHASI MOIIIHOCTb MPHU KOMIPECCHH K0P H-
nyeHTa ycuneHus Ha 1 nb (Pfl) — 22 nbwm.

Jist monmyueHust TpedyeMoro ypoBHS MOJIaBICHUS
MOIITHOTO BXOAHOTO curHana B coctaB MIIY3 Bxoaut
BBIKJTIOUATEIb Ha pin-auonax tuna 2A553 A-3, umeromux
emkocTh He 6oree 0,02 nd npu oTpHULIATEILHOM CMeIIe-
Huu —10 B u npsimoe conpoTuBieHue NOTEPh IPU TOKE
20 MA He 6omee 3 OM. DieKTpUYECKas CXeMa BBIKITIO-
yaTess npusesneHa Ha puc. 3. 3neck VD1 u VD2 — nu-
onbl 2A553A-3. [lns passizku nerneii nuranus u CBU-
eTel UCTIONB3YIOTCS YeTBEPTHBOIHOBBIE KOPOTKO3aAMK-
HyThie TuHIn 1 KoHAeHcaropsl C1 — C3. Kak u Bce y31br
MIIIY3, BBIKIOUATE b BBIIOJIHEH HA MOII0XKKE U3 I10-
JUKOpa TOMIUHOHK 0,5 MM.
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Puc. 3. DnexTpudeckas cxema BBIKIIOYATENS

ITutanue orpaHUYUTENST OCYHIECTBISETCS IIATOMN
YIIPaBJICHHS, BHITIOJIHEHHOW Ha OTIEPAIIOHHOM yCHIIUTEIIE
AD 811 ¢dupmbr Analog Devices (CLLIA) [3]. Ilnara
yhpaBieHus: obecneunBaeT (popMHPOBAHUE HMITYIIbCA,
MTUTAIOIIETO Pin-ITNOJbI, C JTUTEILHOCTHIO PPOHTA OKO-
110 10 He. B coctas MIITY3 BXoasT TakKe 1j1aTa MMTaHUS
MAaJIONTYMSIIIETO YCUITUTENS U TUIaTa YIpaBJiIeHHs BbI-
kimouaresieM. [locneHss ananornyHa miare yrnpaBieHHs
OTPaHUYHTEIICM.

B nporiecce pazpaboTku orpaHHIUTEIS OBLITO TPOBE-
JIEHO MOJISITMPOBAHKE TIPOXOXKJACHHSI CUTHAJIA BBICOKOTO
YPOBHSI MOIITHOCTH Y€pe3 OrpaHrunTeNb. Ha BX01 orpa-
HUYUTEIS T10JIABAJICS] HETPEPHIBHBIN CUTHAT MOIITHOCTBIO
8 Bt (39 nbwm). Ha puc. 4 npuBeieHbI pe3ynbTaThl pacye-
Ta YPOBHS BBIXOJTHOTO CUT'HAJIA OTPAaHUYUTENS B JHara-
30HE pabounX 4acToT.

Kak BuaHO M3 IPUBEACHHBIX PE3YIBTATOB, MOIITHOCTD
BBIXOJTHOTO CUTHAIa He nipeBbiiaet 15,58 nbm, uro ¢ yue-
TOM OaJTAHCHOM CXEMbI MaJIONIyMSIIIEro YCHIUTEIS CO-
crapiser 12,58 nbm Ha tpanzuctop TC1201 npu maxcu-
MAJTbHO JIOIYCTHUMOM /171 HETO BXOHOM MOIITHOCTH 17 ibwm.

W3 nomy4eHHBIX pe3yabTaToOB TaKkKe CIEAYeT, 4TO
ocHoBHas yacTh momtHoctr (37,07 nbm nnu 5,093 Br)
OTpa3uTCs OT IMOJIOB OTPAHUYMUTENISl U pacceeTcs B Ha-
TPY3KE BXOHOTO OTBETBUTEIIS.

W3 Bcex y310B, Bxoasuux B coctaB MIIY3, npen-
BapUTEIbHYI0 HACTPOMKY MPOXOAMI TOJIHKO MaJo-
IIyMAIIUH yeunuTenb. [lepBbiii Kackaa MaToOIIyMSIIIETO
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Puc. 4. YpoBeHb curuaia Ha BBIXOJE U B HAarpy3Ke OrpaHH-
YUTEJIA:
—A- — MOIIIHOCTb CHTHAJIa Ha BBIXOJIE OTPAaHUYUTENS, 1bM;
-6~ — MOIIHOCTb CUTHAJIa B HArpy3Ke BXOJHOI0 OTBETBUTEINS, AbM

YCUJIMTEJISI HACTPAUBAJICS HAa MUHUMYM K03 durpenta
IIyMa, a BTOPOIf — Ha MAaKCHMYM BBIXOJHOW MOIIHOC-
TH. TUnuyHbIe MapaMeTpsl KacKagoB MaJOUTYMSIIETO
YCUJIUTENS IPUBE/EHBI B TA0JI. 2.

Tab6yuna 2
Ton kackana Koat 1 unment | Koat T umuent Py, MBr
ycunenus, 1b nryma, 1b
Masourymsiimit 12...13 0,8...0,9 —
MotnHbIi 11...12 1,7...1,8 60...70

Nsmepenns napamerpoB MIIY3 nmaptuu u3 10 06-
PAa3IIoB MOKA3aIH CIACAYIOIINE PE3YIIBTATHL:

— nuana3oH pabounx yactotr — 7,525...8,025 I'T'n;

— ko3¢ dunueHt ycuienus — He menee 20 n1b;

— ko3 unment nryma — He 6onee 4,0 nb;

— ocnabnenue curnana B pexxume bJIAHK1 — ne
menee 50 nb;

— ocnabnenue curnana B pexxume bJIAHK2 — ne
menee 30 nb;

— P, —40...50 MBt.

Bxonnoe Hanpspkenue nutanus +12 B. [abaputHbie
pasmepsr MITY3 82,7x42x23,6 Mmm.

B nanbHelmeM niaHupyeTcs NpOBEACHNE UCTIBITAHUN
MIIY3 Ha BEICOKOM YPOBHE BXOAHOW MOIIIHOCTH.

BbIBOIBI

Hcnonb3oBanne UMEIOIIMXCA Ha MUPOBOM PBIHKE KOM-
TUICKTYOIUX U KOMIUICKTYHOIIUX CO6CTBCHHOFO H3ro-
TOBJICHHS TTO3BOJIMIIO Pa3paboTaTh THOPHIHO-HHTETPATTb-
HBI MaJIOIIYMAIIMA YCUIUTENb AUana3oHa 4acToT
7,525...8,025 I'T'u. Ycunutens uMeeT K0d(GGUIUCHT
mryma He Oonee 4 b 1 3amuTy OoT MomHOTO (10 7 BT
HEMPEePBIBHON MOIIHOCTH) CHUTHAJIA CHHXPOHHOW WIIH
acuHXpoHHOH nomexu. KoHcTpykuus 1 MeTonuka mpo-
SKTHPOBAHHUS MOT'YT OBITh UCIIOIB30BaHbI IS pa3padoT-
KU aHaJIOTMYHBIX YCTPONCTB B IPYI'UX JUara3oHax yac-
TOT — BILIOTH 1O MUJUIMMETPOBOIO JUAMa3oHa.

HCIIOJIbB30OBAHHBIE NICTOYHUKHN

1. www.skyworksinc.com
2. www.transcominc.com.tw
3. www.analog.com
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