= —— Cneuyudpukayus

Mukpocxema cCUHTe3aTopa 4acToT ¢ APOOHbLIM KO3 PMLMEeHTOM
AeNeHUsi U BCTPOEHHbIM reHepaTopoM, yrnpasnsieMbiM HanpsikeHueM
1508MT015, K1508MT015, K1508MT015K,
1508MT01H4, K1508MT01H4

30 21

OCHOBHbIe XapaKTepucTtukmn
MUKPOCXEeMbl:

— [nanasoH BbIXOAHbIX YacToT
23,5 —-6000 My,

8MT — OnopHas yactoTta go 200 Mly;

— YacroTa (pasoBoro getekropa B

MHH LienoYncneHHom pexume o 100 Mru;

— YacroTa (pasoBoro getekropa B ApoOHOM

pexunme go 50 Mlu;

— ®a3zosbint Wym N'YH (Ha BbIxogHOM YacToTe

6 'y n otctponke 1 MI'y) muHyc 125 abH/Tu;
Bua cBepxy — HopmupoBaHHbIN YypoBEHb COBCTBEHHbIX

1 10 LUYMOB B LIENIOYMCIIEHHOM pexnme

OV MUHYC 226 abH/I'y;

1 —  BcTpoeHHble dyHKUMKM “peoTBpaLLeHne
npockasnb3biBaHNSA UMKIOB” N BbICTPOro
3axBarta 4acToThl,

—  MynbTupexmmHbIn curma-gensTta MoaynsTop;
— Bpewms kanubposkn N'YH He 6onee 40 MmKc;
— Hanpsikenue nutanms ot 3,0 go 3,6 B;
OnHamnyecknin Tok notpebneHns
He 6onee 320 MA;
20 — TemnepaTypHbIA AnanasoH:
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40 11

=
=
o

40

Kntoy

(N

U 001 O O

31

0 B A O
0 21

3 O6o3Ha4YeHue Ovana3oH

1508MT015 MuHyc 60 — 125 °C

Bua cHuay

[T — ron BBINYCKa K1508MT015 MuHyc 60 — 125 °C

K1508MT015K 0-70°C

HH — Hepens Bbinycka

Tun kopnyca:

— 40-BblBOgHOM MeTannokepammyeckmnin kopnyc 5164.40-1;
— wmukpocxembl 1508MT01H4, K1508MT01H4 noctasnsawTca B GeCKOpnyCHOM
NCIMONHEHUN.

O6nacTn npuMeHeHUsA MUKPOCXEeMbl

Mukpocxema npegHasHaveHa Ansi NOCTPOeHMs GnOKOB reHepaTtopoB CuUrHana Ha
ocHoBe ha30BOM aBTOMNOACTPONKN YaCTOTbl, KOTOPbIE MOTYT ObiTb MPUMEHEHbI:

— B 6a3oBbIx cTaHuuAx ans mobunesHoro paamo (GSM, PCS, DCS, CDMA);

— B 6ecnpoBOgHbIX NIOKarbHbIX CETAX;

— B KOCMMYECKOWN paguoriokauuu.

Mukpocxema Takke MOXeT ObiTb MPMMEHEHA Kak reHepaTop CTabunbHOW TakTOBOM
4acToThl.
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1

CTpyKTypHas 6510K-cxeMa MUKPOCXeMbl

MUXOUT Reer
I
r-——>—— - - - —___ T T T _____- T = 1 T/
| TpakT onopHoit L R<11:0> 1 | l?\_4 MUXOUT 6! MCTOYHUK Tanmep 6bicTporo sw
| uacToThl l | L= eemes e onopHoro Toka| | 3aXBaTa YacToThl
} Oenutensb } # iPS—
OMNOPHOIA YacTOThI _ LD
REFIN (12 6ur) ‘ >
| | Da3oBbIN 3apsgHo- »O cp
r- \ AeTekTop | Pa3paAHbIA 6nok CBIASEILT
> CVCOTEMP
MUTE Erok CBGVCO
CE copmMupoBaHus TUNE
obuwero c6poca
RESET ‘ :
| BbixogHon l |
Tpakt UMC
CLK } g MUX : OUTLVDSP
Cucrema 3 | N
DATAI SPI HTepdeiic aBTOMaTUeCcKOU \ Renvteny vactotel | | OUTLVDSN
LE nporpaMMmUpoBaHus Hei?::::::gm ™ | 1/2/4/8/16/32/64/128 RGNS \
DATAG AvanasoHa N'YH | N i }
\ Penuteny uactots! | | | |
| 112/4/8/16/32/641128 [ | | | M”XHD—"O OUTCMOS
MetneBon } }
9 | nenuTen YacToTb! [+ MUX OUTIP
(17 6ur) ‘ R EEI
c | OUTIN
MrMa-gennLTa MmogynaTop 3-ro nopsaka \ \
| |
‘L } L outer
| FRAC1<23:0> || MOD1=2"24 | ‘ ™
STttt I OUT2N
L J
U ) U U
VCC VCCA1 VCCA2 VCCA3 VCCA4 VCCA5 GND GNDA  GNDA1 GNDA2
PucyHok 1 — CTpykTypHas 61oK-cxemMma MUKPOCXEMb
L — ynpasndwwmne pa3pdanbl permctpa Bbl60pa pexnmva pa6OTb|;
MUX — mMynbTunnekcop;
+ — CyMMaTop;
N'YH —reHepatop, ynpasnsieMbli HanpsXKeHUeM;
X2  —ypOBouTESb OMOPHOW YaCTOThl.
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2 YcnoBHoe rpacgpunyeckoe o603HavYeHne

25 L Tune 1508MT015 cp —;
SW ——
13 | Rerin 2
OUTLVDSP [~ —
OUTLVDSN p——
OUT1P %
OUTIN p—=2
24 38
1 MUTE oUT2P [—=
2B« OUT2N p—2
20

6 NRESET ouTcmos |2
CLK 21
MUXOUT ——

— | paTal D
19
DATAO |—2

18

— LE RREF 9%
CBIASFILT o
CVCOTEMP oo
CBGVCO |22
VCC —>£
VCCAL |22
VCCA2 —><i—§
VCCA3 [x—=
VCCA4 poe——
VCCAs 22
GND e%
GNDA -
GNDA1 px—
GNDA2 fr—

A - rpynna sbiBogos 6, 10
B - rpynna sbiBOAOB 3, 8, 25, 30, 33, 37,
MeTa/INIM3aumnsa obpaTHOM CTOPOHbI MUKPOCXEMDbI

PucyHok 2 — YcnoBHoe rpacdmyeckoe o603HaueHue
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3 OnucaHue BbIBOAOB

Tabnuua 1 — OnucaHue BbIBOAOB

Homep Homep
BbIBOAHOM | KOHTaKTHOW | O60o3Hauve- Tun
« | PYHKUMOHaNbHOe Ha3HaYeHue BbiBOAA
nnowaaki | nnowanum |Hue curHana| BbiBoaa
Kopnyca | Kpucrtanna
BbiBOA nogkrtoveHnsa punbTpytoLero
1 1 CBIASFILT — KOHOEeHcaTopa ONOpPHOro ToKa BbIXOLHbIX
Kackagos
2 2 OUTLVDSP AO Brixog curHana ctaHgapta LVDS npsmon
3 - GNDA - OO YyacTn aHanoroBblxX ONOKOB
3,7,9-11,
17, 30, 31, PasBapunBaeTcsa Ha MOHTaXKHYIO MroLaaKy
- GNDA -
37, 38, 42, OCHOBaHus Koprnyca
43, 45, 48
4 4 OUTLVDSN AO Bbixon curana craHpapra LVDS
WHBEPCHbIN
5 5 OUTCMOS O Bbixog curHana ctaHgapta KMOI
6 6 VCCA4 B lNuTaHne haszoBoro getekropa u 3apsgHo-
paspsigHoro 6roka
7 8 CP AO Bbixoa 3apsinHo-paspsaHoro 6rnoka
8 — GNDA — O6LWKit YacTK aHanoroBbIX 61IOKOB
BbIxoa NoAaKMoYeHNs K NeTrneBomy
9 12 SW AO GunbTpy (Mcnonb3yeTtcs anst QYHKUMN
ObICTPOro 3axearta 4acToThl)
10 13 VCCAZ _ NuTaHne hasoBoro getekropa u 3apsgHo-
paspsigHoro 6roka
11 14 GNDA1 - O6LWm TpakTa ONnopHOM YacToThl
12 15 VCCA1 - MuTaHne TpakTa ONOPHON YacToThbI
13 16 REFIN Al Bxof, onopHOro HanpspkeHus
lMNuTaHme UM pPoBO YaCTU MUKPOCXEMbI
(SPI-nHTepdeiic, curma-gensTta
14 18 VCC - MOAynaATop, 610K opMUPOBaHUS 0bLLEro
cbpoca, cncrtema yCcTaHOBKM HEOOXOOMMOTO
AvnanasoHa 'YH)
O6wui UMPOBOI HAaCTU MUKPOCXEMBbI
(SPI-uHTepdenc, curma-gensta
15 19 GND - mMoaynsitop, 6nok dopmmpoBaHus obuiero
cbpoca, cnctema yCcTaHOBKM HEOBXO4MMOTO
AnanasoHa 'YH)
16 20 CLK | CwvrHan TakToBOW 4acTOTbl MHTEpdenca
nNporpaMMmnpoBaHns
17 21 DATAI I Bxof AaHHbIX ynpaBnsgoLwmnx permcTpos
18 22 LE | CwurHan paspelueHuns 3anmcu SaHHbIX B
ynpasnswLwme permcTpbl
19 23 DATAO o BbIxoa AaHHbIX, BbIrpy)XaeMbix 13
ynpaBnsoLWmxX permcTpos
20 24 ARESET | C6poc npu norn4yeckom Hyne Lngposomn
4acTN MUKPOCXEMbI
21 25 MUXOUT ®) MporpammMmpyemMbin yHUBEpPCanbHbIA BbIXOA
22 26 LD 0] BbIxog geTekTopa 3axsaTta
© AO «lMKK MunaHdp» TCKA.431239.004CT1 4
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Homep Homep
BbIBOOHOM | KOHTaKTHOM | O60o3Haue- Twun @
* YHKUMOHaNbLHOe Ha3HavyeHue BbiBOAA
nnowaakM | nnowagu |HWe CUrHana| BbiBoga
Kopnyca | Kpuctanna
CurnHan Bbibopa pexuma NOHMKEHHOro

23 27 CE notpebnenus. MNpu nornyeckom Hyne
MMUKPOCXEMa HaxoAUTCs B pexume
NOHMKEHHOro NoTpebnenns
Cvrtan oTtkntoveHus 6ygepoB BbIXO4HOIO

24 28 MUTE curHana. NMpwu nornyeckon eanHuLe
Oydepbl BLIXOQHOrO CUrHana BbIKITHOYEHbI

25 29 GNDA — O6LWWKit YyacTn aHanoroBbIX 61TOKOB

26 32 TUNE Al Bxoa ynpasnsioLlero Hanpsikenns N'YH
BbiBOA NOaKNIOYEHN UnbTPYIOLLErO

27 33 CVCOTEMP - KOHAeHcaTopa TEPMOKOMMEHCUPYIOLLLErO
HanpskeHna NYH

o8 34 CBGVCO B BbiBO4 nogknioyeHnsa omnbTpytoLero
KOHOeHcaTopa onopHoro Hanpsenust 'YH

29 35, 36 VCCA5 — INutaHme NYH n NCTOMHMKOB OMOPHOro ToKa

30 — GNDA — OOLWwmn YacTn aHanoroebix 6NOKOB
BbiBOA NoakntoveHns peancropa,

31 39 RRrer - 3aatloLLero onopHbIA TOK 3apsaaHo-
paspsgHoro 6roka

32 40, 41 VCCA2 - [MuTaHne neTneBoro genurensi 4acToThbl

33 — GNDA — O6LWKit YyacTn aHanoroBbIX 611OKOB

34 44 GNDA?2 — O6LWKi NneTneBoro AenuTens 4YactoTbl

35 46 OUT1N AO BbICOKOYACTOTHbIN BbIX0, 1 MHBEPCHbLIN

36 47 OUT1P AO BblCcOKOYaCTOTHbIN BbIXog 1 npsmon
OOLWmM YyacTn aHanoroBbIX OITOKOB.

37 _ GNDA ) OneKTpu4ecku COeANHeH C KpbILLKOW 1
MeTannuaauuern obpaTHON CTOPOHbI
kopnyca

38 49 OUT2P AO BbICOKOYACTOTHbIN BbIXOA 2 NPAMON

39 50 OUT2N AO BbICOKOl-IaE:TOTHbIVI BbIX04, 2 NpsAMOK
WHBEPCHbLIN

40 51, 52 VCCAS — [MnTaHme BbIXOQHOro TpakTta MUKPOCXEMbI

MeTannm3auuna
Ogg‘;m:" - GNDA - OO0 yacTn aHanoroBbix ONOKOB
MUWKPOCXEMbI

* O003Ha4YeHne Tmna BbIBOAOB:

| — umdppoBom Bxoz;

O — undppoBoi BbIXOA;

Al — aHanoroBbI BXOA;

AO — aHanoroBbI BbIXOA.
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4  YKasaHusi O NPUMEHEHUIO U IKCnJlyaTauuu

Mpn pemoHTe annapatypbl WU U3MEPEHUN napamMeTpoB MUKPOCXEM 3aMeHy
MMKPOCXEM HEOBXOAMMO NPOBOAUTL TOSBLKO MPU OTKITHOYEHHBIX MCTOYHUKAX NMUTaHUS.

MHCTpYMEHT Ons namku (CBapkM) M MOHTaXa He [OfKeH WMMEeTb MoTeHuunan,
npesbiwatowmn 0,3 B oTHOCUTENBHO WKHBLI "O6LWmin".

Hewncnonbayemble BXOAbl MUKPOCXEM LOSMKHbI OblTb MOAKIOYEHBLI K HaNPSKEHUIO
nutanms Ucc unu Ha winHy «O6wmny», GND.

3anpeLluaeTcs noaBeAeHne Kaknx-nmbo aneKkTpMYecKknx curHanos (B TOM YMcne WnH
"Mutanne", "O6wmn") K BbIXOAAM MWKPOCXEM, HEUCMONb3YEMbIM COMMacHO Cxeme
3I1EKTPUYECKOMN.

Ecnu He ncnonb3yotca kakme-nnmbo m3 LmdpoBbix Bxogos mukpocxem CLK, DATAI,
LE, MUTE, RESET, CE, oHM JOmXKHbI OblTb NOAKMOYEHbI K HANPshKEeHUIo nuTaHmna Ucc nunm
Ha WwuHy «O6wwminy GND.

Kpbllka 1 MeTannuanpoBaHHasi obpaTHads CTOpOHa Kopnyca MWUKPOCXEM
anekTpuyeckn coeguHeHbl. MetannuampoBaHHast obpaTHas CTOpOHa Kopryca MUKPOCXEM
A0SMKHA ObITb NOAKNIOYEHA Ha WNHY « OBLWMNY.

TunoBaga cxema BKITHOYEHUS MUKPOCXEMbI NpMBeAeHa B pa3aene 6.

© AO «lKK Muna+Hdp» TCKA.431239.004CI1 6
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5 OnucaHue PyHKLUMOHMPOBAHUS MUKPOCXEMbI

5.1 OOGLee onncaHne MUKpPOCXeMbl

Mukpocxema npeactaBnaeT cobov LMPOKOMOSIOCHBIM CUHTE3aToOp 4acToThbl C
BCTPOEHHbLIM reHepaTopoM, ynpasnseMbim HanpsbkeHnem (MYH), koTopbin B coyeTaHmm ¢
BHELUHUM neTneBbiM punbTpom obpasyeT 3akoH4eHHyto netno GAMMY. MNeTtneson punbTp
ycTaHaBnmBaeTtca mexay BbiBogamm CP m TUNE (cm. PucyHok 16 — TunoBas cxema
BKITOYEHUSA MUKpocxeMbl). BcTpoeHHbI YH BbipabaTbiBaeT 4acToTy B AnanasoHe oT 3 Ao
6 I'Ty. CuHTesaTop MOXeT paboTaTb Kak B APOOHOM, Tak N B LLENOYUCIIEHHOM PEXMME U,
Gnarogaps MCNONb30BaHWMIO BbIXOAHBIX Aenutenen ¢ koadduumeHtTom genexmsa ot 1 go
128, cnocobeH npou3BoguMTb curHan ¢ 4actotom ot 23,43475Mly po 61Ty Ha
andpdepeHumansHbix CBY-Bbixogax OUT1P, OUTIN n OUT2P, OUT2N. lNomnmo CBY-
BbIXxo4oB curHan vactoton o 800 My MOXHO MonyunTb Ha Bbixode cTtaHgapta LVDS
(OUTLVDSP, OUTLVDSN), a Takke KMOIl-curHan yactotom po 250 My — Ha
Bbixoge OUTCMOS.

YnpasneHne MUKPOCXEMOW OCYyLLeCTBNSeTCA 4epe3 nocrnegoBatenbHbii SPI-
nHtepdenc. OnncaHne BCex pPerncTpoB ynpasreHus npuBedeHo B nogpasgene «Kapta
pernctpoB SPI-uHTepdenca.

MuKkpocxema COAepXuT ABa He3aBUCUMMbIX Habopa BbIXOOHbIX AenuTerien 4acToThbl
C KoapduumeHtamm genenus 1, 2, 4, 8, 16, 32, 64, 128. JTtoboi U3 BbIXOAHbIX AenuTenen
yacToTbl MOXeT ObITb BKMOYeH B obpaTHyk cBA3b netnu PAMNY gononHUTEnbHO K
neTneBoMy [Jenutenio And pacwupeHuss [uanasoHa neTneBoro  KoadduumeHTa
YMHOXEHUS, a TaKKe ONA NPUIIoXeHUN ¢ TOYHOM CUHXPOHU3aLuMen BbIXOQHOro curHana K
onopHomy (cm. nogpasgen “PerynupoBka asbl BbIXOAHOrO curHana”). Bbibop
BKIHOYAEMOro BbIXOAHOIO AenuTens OCyLLeCcTBNAeTCs YCTaHOBKOM:

— MUXFB =1, ecnu B obpaTHyto cBs3b netnu DAY BknovaeTcss BbIXOOHOM

aenvrtens Homep 1;

— MUXFB =2, ecnu B obpaTHyto cBs3b netnv DAY BkAo4vaeTcs BbIXOOHOM
aenntenb HOMep 2;

— MUXFB = 0, ecnu BbIXOAHbIE AENUTENN HE BKITOYEHLI B 0OpaTHY0 CBA3b NeTnv
AN,

[OpoOBHbIN KO3 PUUMEHT NETNEBOro AenvTensd 4yacTtoTbl co3gaeTcs npu NOMOLLM
curma-genbta mogynatopa 3-ro nopsigka, KOTopbli MOXeT paboTaTb B cregyrLmnx
pexumax:

— 14-paspsagHblin pexnm ¢ nepemMeHHbIM 3HameHaTenem MOD2;

—  24-pa3psaHblii PEXUM C NOCTOSIHHBIM 3HaMeHaTenem 224;

— pexuMm nocnenoBaTesibHOr0 KackagHoro COeAMHEHUs 2-X MOOyNnATopoB C
adpeKTUBHON paspsaHOCTLIO 36 BUT ANs NPUNOXEHWUA C TOYHOW NMOLACTPOMKON
4acToThbl.

MepeknioyeHne pexumoB paboTbl  MogynsaTopa, a Takke  BKIOYeHue

LenoYncneHHoro pexunmMa 3agaetca ynpasnsawowmm nonem MODSEL.

OnopHasa yactoTa MOXeT ObITb NnogeneHa AenutenemM OMOPHOW YacToTbl, a Takxe
YMHOXEHa BCTPOEHHbIM YyABOMTENEM YacToTbl. YOBOUTENb YacToTbl 3a4eNCTBYeTCS
ycTtaHoBkon DBR = 1.

Ecnu BbIxOOHbIE AenuTenn He BKNOYEHbI B 0bpaTHyo cBsasb (MUXFB = 0) yactoTta
B 3axBadeHHOM cocTosiHum OAIY Ha Bbixoge N'YH onpepenseTcs BblipaXXeHnem

Fyco = Zrer CTO7R) (:rDBR) * N (1)
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Ecnun oanH 13 BbIXOA4HbIX AenuTenen BKItoYeH B obpaTtHyto cBasb (MUXFB = 1 unu
MUXFB = 2), yactota B 3axBayeHHOM cocTtosiHum PAIY Ha Bbixoge 'YH onpepensetcsa

Bblpa>KeHl/IeM
_ FRrer (1+4DBR)

Fyeo = —F——=*N=*DIVA (2),
roe
R — KO3(hPULIMEHT AeneHnsa onopHON YacToThl,
DBR - 3HadeHue 6uTa, BKNOYaOLWLEro yaBoMTenb ONOPHOWN YacToThl;
N — KO3(ppMUMEHT AeneHns NeTneBoro AenuTens 4acToTbl;

DIVA —koatbmUMeHT [eneHust BbIXOAHOro Aenutend (3agaetcs yCTaHOBKOM
3HayeHun DIV1, DIV2 B cooTBeTCcTBMM C Tabnuuen 13).

KoadhpumumneHT pgeneHuss netnesoro genutens 4actoTbl N M, COOTBETCTBEHHO,
pexmnm paboTbl CMHTE3aTopa onpefensieTca B 3aBUCMMOCTU OT pexuma paboTbl curma-
aenbTa mogynsatopa (Tabnuua 2).

Ta6bnuua 2 — Pexxumbl paboTbl MUKpPOCXEeMbI B 3aBUCUMOCTM OT 3HaYeHuss MODSEL

MODSEL<1:0> N OnucaHume pexnma
FRAC2 ApobHbIN pexnm ¢ 12-pa3psagHbiM
<00> N = INT + nepeMeHHbIM 3HaMmeHaTenem
MoD2 (0 < FRAC2 < MOD2-1)
B FRAC1 [poGHbIN pexum ¢ 24-pa3psifHbIM
<01> N = INT + 224 NOCTOSIHHBbIM 3HaMeHaTenem

[poGHbIN pexum ¢ 30HEKTUBHOM

FRAC1 + FRAC?2 paspsaHOCTbIO 36 6UT

<10> _ MOD?2 (ansa koppekTHOM paboThl pexrnma
N = INT +
224 HeobXoaNMO BbINONTHEHMWS! YCIOBUS:
3 < FRAC1 =16777211)
<11> N = INT LlenoyncneHHbIn pexmm

3HaveHna INT, FRAC1, FRAC2, MOD2 3agaloTcs COOTBETCTBYHLMMMU
ynpasnsowuMmn NonaMm B peructpax nHtepdenca ynpasneHust.

B Mukpocxemy 3anoxeHa BO3MOXHOCTb W3MEHEHUs1 MNonspHOCTU (¢ha3oBoro
AeTekTopa Ha ob6paTHy NpU NCNOMNb30BaHMM akTUBHOIO NETNEBOro omnbTpa C MHBEPCHOM
nepenaTtoyHOM XapakTepucTUKon. ITo ocywecTensieTcs yctaHoskon PFDSIGN = 1.

Mukpocxema MOXeT ObITb NEepeBEAEHA B PEXMM MOHMXKXEHHOrO 3HepronoTpedneHuns
nogaden nornyeckoro «0» Ha Bxoa CE unu yctaHoBkor SHDN=1.

LincbpoBas 4actb MUKpoCcxeMbl MOXeT BbITb cOpolleHa nogaden normveckoro «0»
Ha Bxode NRESET. lNMpn 3aTOM BCe BHYTPEHHWE PEruUCTPbl YNpaBreHUa U BHYTPEHHWE
undpoBble 6nokm cbpacbiBaloTCa B HayanbHoe coctosiHue. [Npu yctaHoBke RESDIG=1
cbpacbiBaloTCA UUGpPOBbIE OMOKW, HO PerncTpbl ynpaBfieHUst COXPAHAT Tekyliee
COCTOSIHUE.

5.2  TpakT ONOpPHOW 4acToTblI

OnopHbIn curHan ¢ YyactoTon frer 4OMMKEH NOgABATLCH C BHELUHEro ocumnnsTopa o
200 Ml'y Ha Bxog REFIN yepe3 pasgenutenbHbi kKoHaeHcaTop. ONopHbIA curHan MoXeT
OblTb KaKk CMHycOMAanbHOW, Tak MU NPSMOYroyibHOM POpMbl U OOIMKEH MMETb CKOPOCTb
HapacTaHusa He xyxe 1 B/Mkc.

BxoagHon kackag noctpoeH Ha ocHoBe KMOI1 nHBepTopa ¢ pe3McTtopom B ob6paTHON
CBSA3M MeXay BXOAOM M Bbixoaom (PucyHok 3).

OnopHbIn curHan MoxeT noctynaTb 6e3 geneHuns Ha Bxon a3oBOro AeTekTopa,
nnbo NpoxoauTb Yepes3 aenutenb 4acToTbl ¢ KoadduumeHTom agenexHma ot 1 oo 4095.
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Takxe eCTb BO3MOXHOCTb UCMOMb30BaTh YMHOXMUTENb YaCTOTbl HA 2. YABOUTESNb YacTOTbI
3agencrteyeTtcsa yctaHoBkon DBR = 1.

YacToTa Ha BbixoAe AenuTerns YacToTbl (YacTtoTa ¢pa3oBOro AeTekrtopa) He AOMKHa
npeBbiwate 100 MMy gna uenoyncneHHoro pexuma pabotel n 50 My ana gpoGHbIX
PEXUMOB.

Ko Bxoay ¢asoBoro
AeTekTopa

MUX2 HAenutenb onopHo >

4yacToTbl

1

REFINO—e—{ | p-| vasourens

4acToTbl

\

PucyHok 3 — CTpyKTypHas cxema TpakTa ONOPHOWN 4acToTbl

5.3 TlleTtneBou genuTtenb 4YacToThbl

- . Ko Bxopy ¢hasoBsoro
®1 OcHoBHOW cyeTuMK AeTekTopa
Bxop yactotbl ¢ 'YH nnu O6uias A
C BLIXOAHbIX AenuTenen yactotel | Ycwnutens Mpeckanep 4/5 —& nepesarpyaka
o Y
3 »| Mornowarowmit

CYeTYUK

B<1:0>

INT<16:0>

A<14:.0>

Ot curma-
AenbTa
MogaynsaTopa

PucyHok 4 — CTpyKkTypHasi cxema neTrieBoro Aenvrens 4actoTbl

lMeTneBon genntenb YacToTbl MOCTPOEH MO CXeMe ABYXMOAYNbHOro npeckanepa 4/5
C OCHOBHbIM M nornowarwmm cyetunkamm (PucyHok 4) u cnocobeH genutb BXOAHYH
yacTtoTy o 6 I'u. Jenutens obnagaeT WMPOKMM Anana3oHOM KO3IPULMEHTOB AENEHMS.
KoadpcpmumeHT peneHvss 3agjaetca yctaHoBkow ynpasnsawowero nong INT <16:0>. B
APOBHLIX pexmmax paboTbl 48 co3gaHnsa 4pobHOro koadruneHTa ageneHms K 3agaHHomy
3HavyeHnto INT pgobaBnseTca OMHaAMUYECKM U3MeEHsIolWasacsa gobdaBka C Bbixoga curma-
aenbta mogynatopa. BoamoxHble ananasoHbl KO3 UUMEHTOB LeNeHus npuBedeHbl B
Tabnuue 3.

Tabnuuya 3 — [Inana3oH BO3MOXHbIX 3Ha4YeHun INT

Pexum paboTbl [nana3oH BO3MOXHbIX 3Ha4YeHun INT
LlenoyncneHHbin (MODSEL=<11>) ot 24 no 131071
ApobHble (MODSEL=<00>, <01, <10>) ot 27 go 131067
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5.4 ®a30BbiA OETEKTOP U 3apsaHO-pa3psaHbIN 610K

VCCA4

TRI

CPT<1:0>
CPCUR<4:0> CPOFF<6:0>
PFDSIGN
OFP
ENOFFSET

Ot penutens Y I v
OMNOPHOM YacToThbl

|

Mepeknioyatenb ®dazoBbIn Ocp
nonsipHoCTn AeTeKkTop

OT neTtneBoro

[enuTens 4acToTbl - D
— > | DNy
CPOFF<6:02>
CPCUR<4:0> OFP
e ENOFFSET

GNDA

PucyHok 5 — CTpykTypHasa cxema ha3oBOro getekropa u
3apsgHo-paspsigHoro 6noka

da30BbIN OETEKTOP MOCTPOEH MO CXeMe C TPEeTbMM COCTOSIHUEM W KOMMeEHcauunen
MepTBOM 30Hbl. 3apsagHo—paspsagHbin 6nok (3PB) npeactaBnsieT cobon MCTOYHUKM
BTEKalLLEro M BbiTEKalLWero Toka, yrnpasBnsemble curHanamm ¢asoBOro geTekrtopa.
BenuunHa Ttoka uctodHukoB 3PB onpepenseTca 3HayeHMEM pe3nucTopa, BKMHOYEHHOro
MexXay BXOAoM RRrer 1 06LWMM BbIBOAOM, 1 3Ha4YeHMeM ynpasnsatowero nons CPCUR <4:0>
B COOTBETCTBUN C BbIpaXEHNEM

0,851+(1+CPCUR)
Iep =" )

RREF

3HavyeHne CPCUR moxeT 6bITb 3agaHo B gmanasoHe ot 0 go 31. HomuHanbHoe
3HayeHue Rrer cocTtaBnseT 5,32 kOM. [Npu TakoM 3Ha4YeHUM RREF MMHMMAIbHO BO3MOXHbIN
(npn CPCUR=0) Tok 3PbE coctasnset 160 MKA, a MmakcMmanbHO BO3MOXHbIN (Npyu CPCUR
= 31) — 5,12 mA. Tlpn HeobxogmmocTn paboTbl C ApyrMMn 3HaveHusamu Toka 3PB
AOMNycKaeTcs ycTaHOBKa pe3ncTopa Rrer Apyroro HommnHana B guanasoHe o1 2,5 o 10 kOm.

54.1 Tok cmeweHusi 3Pb

Bcneacteme HenuHeMHocTM nepegaTtodyHoum xapaktepuctukn 3PB mn dasosoro
AeTekTopa B6nM3uM HyneBow pasHOCTU a3 BXOOHbIX CUrHANoB B APO6HbIX pexxmumax paboTbl
BO3HWKAEeT Henpeackasdyemo 60nblioe noBbilweHne ¢a3oBoro Lyma BHYTPU MOSOCHI
nponyckaHns OAMNY. [Ona ymeHblweHus paHHoro addekta Heobxogumo cmelleHue
obnactn paboTbl geTekTopa B 30HY GonbLUen NMMHENHOCTU. DTO OCTUraeTcsa BBeAEHNEM
MOCTOAHHO BKMOYEHHOMW AobaBkm K BbixogHomy Toky 3PB. [Job6aBka moxeT ObiTb Kak
BTEKalwllasa, Tak u BbiTekawwas. CmeweHne obnactn paboTbl geTekTopa yMeHbluaeT
OnNUcaHHbIN ApdeKkT, ogHaKo yBenuynBaeT BKag COOCTBEHHOrO LymMa MCTOYHUKOB TOKa
3Pb B 00wmi dasosbinn Wwym PAMNY u, Kpome TOro, yBennumBaeT ypOBEHb MapasUTHbIX
curHanoB Ha 4actoTte cpaBHeHusa ®AMNY (reference spurs). Takum obpasom, cyliectsyeT
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onTMMarnbHOe 3HayeHue cmewawwen paobasknm K BbixogHoMy TokKy 3Pb, koTopoe
onpepaenserca no popmyne

I
I OFFSET_optimum — ALPHA x ”f,—l;, (4)

roe
ALPHA — napameTp paBHbin 2...4;
Icp — ycTaHOBNeHHoe 3HayeHue Toka 3Pb;
INT — ycTaHOBNeHHOe 3Ha4yeHue Liesion Yactn KoapduumeHTa geneHnss OCHOBHON
YyacToThl

BennumHa cmewatowen gobaskm 3agaetcsa 3HavyeHneM Ha wnHe CPOFF<6:0> npu
yctaHoBneHHoM 6ute ENOFFSET=1 n onpegensietca no popmyne

0,026+%(1+CPOFF)

RREF

()

loprser =

[lmana3oH BO3MOXHbIX 3Ha4YeHMn cMmellatoLlen godaskm coctaBnsaeT oT 5 Ao 640 MKA
npn Rrer= 5,23 kKOM. Bblbop onTumanbHOro HarnpasfeHus Toka cmeuatowen aobasku
(BTEKAOLLMI NN BbITEKAIOLLNIA) 3aBUT OT TEXHONOMMYECKOro pasbopa n MoxeT BblbupaTbcs
nonb3oBareniem 3agaHmem duta OFP. Npn OFP=0 Tok cmeLuatowen 4obaBkn BTEKaOLLNNA,
npn OFP=1 — BbiTekatownn n3 ysna CP.

Bennunna CPOFF, onpegensiowasn 3Ha4yeHne Toka cMmellarowen gobaBku, MoxeT
3agaBaTbCs ABYyMS criocobamu:

1. HenocpeacteeHHO 3apgaHuem ynpasnswowero nond CPOFF B peructpe

ynpaBneHus. 3To peanusyeTcs npu yctaHoske ALPHA = 0.

2. B Mukpocxemy BCTpOeHa CuUCTEMa BbIMUCIIEHUS ONTUMAnbHOW BeNUYUHbBI
CPOFF no cdopmyne 4 ansa 3agaHHbix lcp, INT, ALPHA. ABTOMaT BblYUCHIEHNS
3agencteyetca npu 3agaHum ALPHA # 0 1 HaumHaeT paboTy nNo OKOHYaHWUK
3arpyskn peructpa ¢ agpecom <000> no SPIl-uHTepdency. BblumncneHHoe
3HayeHne CPOFF poctynHo B peructpe ons uteHus (permctp 10, BennumHa
CPOFSET<6:0>) n aBTomatnyecku npumeHsaetca Kk 3Pb.

Peasynbtat gencrems Toka cMmelleHna 3PB Ha ¢as3oBbIN WyM, YPOBEHb U COCTaB
napasuTHbIX COCTaBMSOLWMX B CMNEKTpPe BbIXOAHOrO CuUrHamna npu pasfuyHbiX pexumax
paboTbl u napametpax netnn PAMNY paccmoTpeH B nogpasgene «dasoBbi LIYM U
napasuTHble COCTaBMAOLWME CNEKTPA BbIXOLHOIO CUrHana B ApobHbIX pexumax paboTbl».

Mpn paboTe B UENOYMCNEHHOM pexumme cmellarllyo aobasky Heobxoammo
oTkntoyaTb yctaHoskon ENOFFSET = 0.

Boixog 3PB moxeT 6bITb NnepeBeneH B TPETbE COCTOSAHME ycTaHoBkon TRI=1 gns
pa3spbiBa netnu GAMMY.

MonsapHocTb ha3oBOro getekTopa MoXeT ObiTb n3ameHeHa yctaHoBkon PFDSIGN=1
B Crlydae UCMonb30BaHWs BHELLHEro akTMBHOMO MHBEpPTUpYoLwero dpunbtpa OAMY.

YctaHoBkon CPT #0 3PB nepeBoguTcsi B TECTOBble pPEXUMbI CTaTUYECKOro
BbIXO4HOrO TOKa B COOTBETCTBUM C Tabnvuen 7.

5.5 TleHepaTop, ynpaBnsiemMbii HanpsXKeHUem

'YH BkntovaeT B cebs yeTbipe otaenbHblX ['YH, OCHOBaHHbIX HA pe30HaHCHbIX LC-
KOHTYypax, COBMECTHO MOKPbIBAKLWNX YaCTOTHbIN Ananas3oH oT 3 go 6 [Tu. B kaxgom u3
'YH wnmeetca no 32 4acToTHbIX [uanasoHa, KOTOpble peanua3ylTcd MaTtpuuen
noakrtoyaemMblx emkocten. Takum obpasom, Bcero YH wmeetr 128 pamanas3oHoB.
HanpsihkeHne ynpasneHna yactoton nogaetca Ha Bxogd TUNE. dunanasoH ynpaenswoLLero
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Hanpsh>kKeHus, B KOTOPOM rapaHTupoBaH 3axBaT 1 napameTpbl PAIY coctaBnsieT ot 0,5 oo
2,5 B. 3aBncuMoCcTM OCHOBHbIX MapameTtpoB 'YH npuBegeHbl B pasgene «OCHOBHble
3aBUCUMOCTU» Ha pucyHkax 10 — 13.

5.6 Cwucrema aBTOMaTU4eCcKon ycTaHOBKM anana3soHa N'YH

Cuctema aBTOMATUYECKOM YCTAHOBKM [uanasoHa (cuctema aBTOKanmMbpoBKW)
BblGnpaeT onTumManbHblM ananasoH 'YH B 3aBucumocTtn oT Tpebyemon yactotbl ['YH n
noctynawowen Ha Bxog REFIN onopHon yactoTtbl. Cuctema pabotaeT Ha BHYTPEHHEN
TaKTOBOW YacToTe FcaL, KOTOpas co3faeTcs AerleHneM 4acToTbl (pa3oBOro geTekropa Ha
BennumHy NBS. [InA KOpPpPEeKTHOM paboTbl CUCTeMbl YacToTa FcaL AOMKHA ObITb He
meHee 100 n He 6onee 250 klNu. Ncxoas n3 atoro, Ans BbIGpaHHOM YacToTbl ha3oBOro
aeTekTopa Heobxoaumo 3agasaTtb NBS B COOTBETCTBUM C (hOpMYNON

NBS—FP¢ ’ (6)

"~ 100..250 KTy

C OKpyrneHmem o énuxkanwwero 6onbLIero Lenoro,

roe
Fprp — YacToTa (pa3oBOro AeTeKkTopa, Bbl4McneHHas no gopmyne

FPFD — FRrer (1+4DBR) (7)

R
Cuctema aBTOMaTMYECKOM YCTAHOBKM AManasOHa 3anyckaeTCa Kaxabli pa3 B
MOMEHT OKOHYaHMA 3anmncu pernctpa ¢ agpecom <000> no SPIl-nHTepdpency, ecnu
yctaHoBreHo RECALOFF=0, TEST=0. OnopHas yactoTa AosmkHa 6bITb NogaHa K MOMEHTY
3anycka cucTembl aBTokanmbpoBku. OOwee Bpemsd, 3aTpayMBaemMoe Ha MNOUCK
onTMMaribHOro AnanasoHa (Bpems aBToKanubpoBKK), onpeaensaeTcs BblpaXKeHnem

7

Tear = + 1 MKC (8)

FcaL

Ecnu FcaL = 250 kl'y, TO BpeMs aBToOKannmbpoBKM COCTaBUT 29 MKC.

B TeyeHune Bcero npouecca aBTokanMbpoBKu ynpasnstoLLee HanpsikeHe Ha BbiBOAE
TUNE yctaHasnuBaeTca paBHbiM 1,55 B + 10 %, a yactoTa Ha Bbixoge 'YH nameHsieTcs
CTYNeH4YaTo yepe3 paBHble MPOMEXYTKM BpeMeHu, cooTBeTcTByowme 1/FcaL, nocne yero
yCTaHaBnuBaeTca TOT pAguana3oH [YH, B koTopom u4actota Haubonee 6nm3ka K
Heobxogummon. Mo okoHYaHUKM npouecca BbipabaTbiBaeTCA BHYTPEHHUI hfiar OKOHYaHUS
aBTo KanuMbpoBkK, 3aTeM criegyeT npouecc asTonogctponkn ®AMNY. Ha pucyHke 6 nokasaH
npumep 3aBUCUMOCTU YacToTbl 'YH OT BpemeHu npu HacTpourke Ha yactoty 4,5 Ty ans
FcaL = 250 klu.
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Yacrora I'YH
4.800G ‘

\ |
Mpouece asTo Fanuspoanp 'YH

4.600G

4,400G A | L

]

4.000G —

4,200G

3.800G M | —

3.600G

3.400G

3.200G

3.000G —

28006 =0

Bpema

PucyHok 6 — HYactoTta Ha Bbixoae N'YH B TeyeHue npouecca aBToKanubpoBKU
u 3axBaTta PAINY (npumep HacTpomku Ha vyactoTty 4,5 'TL)

Mpn HeobxoouMoCTW pnar OKOHYaHUSA aBTOKANMOPOBKM BO3MOXHO BbIBECTM Ha
yHuBepcanbHbIn Bbixod MUXOUT npu yctaHoBke MUXOUT=<111>, a Takxke npo4nTaTtb N3
pernctpa (permctp 7, BenuuuHa VAS_STAT). Takke B perncrpe 7 LOCTyNHa BeENUYMHA
VCO_BAND, koTopas cooTBeTCTBYEeT HOMEpPY BblIOpaHHOro guManasoHa.

Mpn nepeBoae MUKPOCXEMbI B PEXMUM NMOHMKEHHOrO 3HepronoTpebneHns 3HavyeHue
BblOpaHHOro gnanasoHa coxpaHsieTcs.

57 Pabota B pexmme C OTKNHOYEHHOW  aBTOKaNuMopoBKOM U
HenocpencTBEHHOW yCTaHOBKOM paboyero guanasoHa N'YH

B Mukpocxeme npegycMoTpeHa BO3MOXHOCTb paboTel B pexume ©Ges
aBTOKaNMObpOBKM NOCPEACTBOM HEMOCPEACTBEHHOrO 3adaHus pabodero ananasoHa MYH.
[vana3oH 3agaeTtca nporpammMmupoBaHveM ynpasnswowero nona BAND npun yctaHoBke
BANDMUX =1. [Ona paboTbl B AaHHOM pexume Heobxoaumo TaKkKe YCTaHOBUTb
RECALOFF =1, TEST = 2.

[aHHbIN pexum npegHasHayveH ansa cnydas, korga tpebyetcsa 6bicTpasi nepecTpomka
yactoTbl, BblbpaHa wwupokas nonoca PAlMNY, a ANUTENbHOCTb aBTOKANUMOPOBKM He
npuemnema. Heobxoanmo umeTb B BUAY, YTO Kak WMpuHa guanasoHa 'YH, B koTopom
BO3MOXHa MepecTporka 4acToTbl 6e3 M3MEHEeHUs HoMepa Auanas3oHa, Tak U cpegHue
yacTtoTbl AmMana3oHoB [YH 3aBuCAT OT TexHomnornyeckoro pasbpoca, Temnepartypbl 1
HaNPsXKeHUs MUTaHUA W HEe OOMHAKOBblI Yy pasfnMyHbiXx 00pasuoB MUKPOCXeM (Ha
pucyHkax 17 — 20 npuBefeHbl ycpefHeHHble napameTtpbl [YH). [Mo3ToMy OCHOBHbIM
paboyMMm pexnMoM MUKPOCXEMbl SBISETCA pexuMm ¢ aBTokanubposkon. [Mpyn aToM
rapaHTMpyeTcs, 4To Ana nobown 3agaHHoON YacToTbl OyaeT BoibpaH ONTMManbHbIN AnanasoH
'YH, n npu nocnegywowemM WM3MEHEHUU TemnepaTtypbl U HanNpsXXeHUs nuTaHusa Ons
obecneyeHunsa napametpoB PAINY He noTpebyeTca NOBTOPHbLIN 3anyCK aBTOKanMbpoBKM.
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CyLiecTtByeT BO3MOXHOCTb NOCTPOUTb anropuTM Momcka onTMManbHOro guanasoHa
'YH BHEWHUMW BblMUCIIMTENBHBIMK cpeacTBamu. Ecnu aTm  BbluucneHus  GygyT
BbINOSIHATLCA ObICTpee, YeM BCTPOEHHas aBToKanuMbpoBKa, BO3MOXHO COKPaTUTb BpeMs
NepecTponkM YactoTbl U paboTaTb B pexume 6e3 aBTokanmbpoBku. [Ona atmx uenen
Heo6Xxo4MMO UMETb B NaMSATU BbIYMCINUTENBHOIO CpeacTBa Tabnvuy COOTBETCTBUSA MEXAY
HoMepoM amanasoHa ['YH n undpoBbiM 3KBUBaANEHTOM cpeaHen YyacTtoTtel ['YH B gaHHOM
AnanasoHe Ans Tekywero obpasua MukpocxeMbl. 3aTeM npu nepecTporkax 4acToTbl
HeobXxoQMMO BbIMMCNATL TOT Auana3oH [YH, B KOTOpOM uUMGPOBON 3KBMBAmNEHT
yactotbl 'YH Haubonee 6nu3ok K LENeBOW BefWYMHE, B KOTOPOW COLEPXKUTCS
MHOpPMaUUSA O TeKyLLEeKn XenaeMon YacToTe.

LindpoBon akBuBaneHT cpegHen yYactoThl [YH B 3agaHHOM ananasoHe sBnsieTcs
pe3ynbTatom paboTbl BCTPOEHHbIX CHETYMKOB CUCTEMbI aBTOKannMbpoBKM U OOCTYNEH Ans
yTeHus (pernctp 7, BenmdmHa CNT_TOTAL). OAna nonyyeHus 3HadveHns CNT_TOTAL B
3agaHHoM [AguanasoHe [YH Heobxogumo B OCHOBHOM pexume pabotbl (TEST=0,
RECALOFF=0) sagate BANDMUX=1 u B none BAND Homep TekyLiero guanasoHa. pu
9TOM Ha MUKPOCXEMY [OKHA NOCTynaTh ONopHasa YacTtoTa, AoSKHa ObITh 3af4aHa YacToTa
dasoBoro getektopa (yctaHoBkamm R n DBR) u koppekTHO 3agaHa BenuuuHa Nbs
(dbopmyna 6). MNocne 3arpy3ku SPI 6yaeT BbiNonHeHa paboTa CHETYNKOB aBTOKaNnMbpoBKM
n yepes BpemMs TcaL (N0 BHYTpeHHeMy doriary OKOHYaHUs aBTOKaNMOPOBKM) MOXHO
npon3soguTb YTeHne BenuumHbl CNT_TOTAL, koTopass 6yoetr cBsidaHa CO cpefHewn
yactoton 'YH B 3agaHHOM AnanasoHe cnegyowmnm obpasom

CNT_TOTAL = FvcosNes. )

8 Fprp
roe
Fvco_B— cpegHsasa Yactota 'YH B ycTaHOBIEHHOM [uana3soHe.

BbinonHmB onucaHHblie aencTteus Aans Bcex 3HadeHmn BAND = 0...127, BO3MOXHO
COCTaBUTb W COXPaHUTbL B NnamMaTn Tabnuuy cootsetcTBUs Mexay BAND n CNT_TOTAL.
LleneByto BenMUYnHy HeobxoaAMMO BbIMUCHATL NO criegyowum dhopmMynam

‘Nps

target = Al s ' Andapexuma MUXFB=0 (20)
target = % ,  Ans pexuma MUXFB=1vnm 2 (11)
roe
N — onpeaenseTca B COOTBETCTBUY C Tabnuueit 2 B 3aBMCMMOCTM OT pexuma
paboThbl;

DIVA — koahbmumneHT geneHns BbIXo4HOro Aenurens (3agaeTtcsl yCTaHOBKOW
3HauyeHun DIV1, DIV2 B cooTBeTCcTBUM C Tabnuuen 13).

Mpun nepecTponkax 4acToTbl ANS KaKAon HOBOM paboyern YacToTbl BbIYUCIINTENBHOE
YCTPOMCTBO AOSMKHO BblYMCNATL BENUYUHY target n 3HavyeHne BAND, ans kKoToporo pasHuua
mexay target 1 CNT_TOTAL MuHumanbHa. [locne 4yero HeobxogumMo Npou3BOAUTL
3arpysky pexxuma paboTbl B Bbl4MCIIEHHOM AnanasoHe ['YH.

Bce onncaHHoe Bbilwe cnpaBeanveo, eCriv NepecTporka YacToTbl OCYLLLEeCTBNAETCA
n3MeHeHnem koadpduumeHta netnesoro genutensa N npu UKCMPOBaAHHOM OMOPHON
YacToTe U YacToTe Pa3oBOro AeTeKTopa.
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5.8 BbIXogHble genutenn 4yactothl, Bbixogbl RF, CMOS, LVDS

OT undposoro perektopa
3axeara

MUXCMOS

O outcmos
MUXLVDS

OUTLVDSP
MUX BUFLVDS)
>— OUTLVDSN

LVDS_EN

DIV1<2:0> DIV2<2:0>

OuT1P
BUFRFL
Benutens yacToTb! OUTIN
1/2/4/8/16/32/64/128 BUFL EN »
\

SPWRL0: (P
o
o En @

C Bbixoga NYH
—

O CBIASFILT

w
BPWRI1<1:0>

BUF2_EN

MUXFB<1:0>

K netnesomy aenutenio 4actoTbl

MUX

PucyHok 7 — CTpyKTypHasi cxema BbIXOQHOIO TpakTa MUKPOCXEMbl

C Bbixoga NYH curHan noctynaeT Ha BbIXOAHOW OenUTENb 4acToTbl C ABYMSA
He3aBMCUMbIMW BbiIXO4aMW — KaHanamu, Ansd KOTOpPbIX MOXHO 3adaBaTb KO3MUUMEHTHI
aenenuns 1, 2, 4, 8, 16, 32, 128. KoahdpuumeHTbl geneHns kaHanos 3aatTcs YyCTaHOBKOM
DIV1, DIV2 HesaBucumo. Ona paboTtbl genurena 4actoTbl HEOOXOOUMO yCTaHaBnuBaTb
DIV1 _EN=1 w/vnun DIV2_EN=1, 4TO BKIOYMT COOTBETCTBYIOLUMI KaHaN OEMNEHNSA YacToTbl
BO Bcex paboumx pexumax paboTbl. [lanee curHan pasgaeTcd Ha CUCTEMY BbIXOAHbIX
BydepoB. HacTtoTa Ha BbIxogax onpegensercsa no gopmyne

F
frEs frvps femos = ‘21311/5?,2 (12)

[nsa BKkMYeHMss cooTBeTCTByOWeEro 0Oydepa Heobxogumo ycTaHaesnmMBaTb
ynpasnswowme nona BUF1_EN=1, BUF2_EN=1, LVDS_EN=1, CMOS_EN=1 B ntobou
KoMOuMHaLuuu.

CurHan c Bbixoga 1 kaHana genuTenst 4acToTbl BbiBOAMTCA 4Yepe3 BY Oydep,
nogkntoveHHbin K Bbixogam OUT1P, OUTIN. CurHan c BbIxoga 2 KaHana aenutens
YacToTbl BbiBOAUTCA Yepe3 BY Bydep, noaknoyeHHbIn K Bbixogam OUT2P, OUT2N. BY-
Bydepbl npeacTaBnaoT cobon guddepeHumnanbHble YCUNUTESNU C OTKPbITbIM KOJTFIEKTOPOM
(PucyHok 7). B kayecTBe BHELWHeEW Harpyskm HeobxoauMmo MCNonb3oBaTb PE3UCTOpbI
conpotueneHnem 50 OM nnu MHAYKTMBHOCTU. Harpysky Heob6xoanMMo noaknoyaTb Mexay
COOTBETCTBYHOLMMM Bbixogamn n wnHon nutanms VCCA3. OnopHbIN TOK ycunuTenen u,
COOTBETCTBEHHO, BbIXOOHYH MOLLHOCTb MOXHO perynupoBaTtb yctaHoBkon BPWR1 wnu
BPWR2. BbixogHass MOWHOCTb nporpammupyeTtcs oT muHyc 4 oo 5 obm ¢ warom 3 gbm
Ana andepeHumanbHOro curHana YyactoTsl Huxe 3 [Ty npy ncnonb3oBaHNUM PE3NCTUBHON
Harpy3ku. 3aBMCUMOCTU BbIXOOHOW MOLLHOCTM OT 4acToTbl MNpuBeEOEHbl B pasgene
«OCHOBHbIE 3aBUCUMOCTUY.

OunddepeHumansHein - curHan dactoton go 800 MMy  MOXHO nonyynTb €
BoixogoB LVDSP u LVDSN B craHgapte LVDS Ha nOOKMHOYEHHOM Harpyske
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conpotmeneHnem 100 Om. LVDS-6ycep MoxeT ObiTb NOAKMNIOYEH Kak K NEPBOMY, TaK U KO
BTOPOMY KaHasny Jenutens 4actoTbl B 3aBUCMMOCTM OT YycTaHoBkn MUXLVDS. [lpwu
oTknoyeHHoM 6ycepe (LVDS _EN=0) gns onpegeneHust COCTOSHUS JIMHUU  MOXET
ncnonb3oBaTtbcs yctaHoBka FSLVDS=1. lNpu atom mexay BbiBogamu LVDSP, LVDSN
yCTaHOBUTCA HanpskeHne npumepHo pasHoe 130 mB. YctaHoBkon STMODLVDS =1
BO3MOXHO nepeBoanTb Bydep B cTaTUYECKOE COCTOSIHME Ha BbIXOAE, MONAPHOCTb KOTOPOro
onpeaensaet yctaHoBka ST.

MpsamoyronbHbln  curHan  4vactoton go 250 My,  MOXHO  nony4nTb  Ha
BbIxoge OUTCMOS. KMOTI-6ydep MoxeT ObiTb NOLKMAOYEH KakK K MEepBOMY, Tak M KO
BTOPOMY KaHany genurens 4actoTbl B 3aBUCMMOCTM OT ycTaHoBkn MUXCMOS.

5.9 [eTekTOop 3axBaTa 4acToOThl

BcTpoeHHbI  uMcbpoBOM  OeTekTop 3axBaTa BblpabaTbiBaeT ¢onar 3axsaTta
netnn ®AlNY, korga pasHoCTb ba3 Mexay BXOAHbIMWM CUrHanamm ¢pasoBOro AeTekropa
CTaHOBUTbLCA MeHblUe nopora, 3agasaemMoro wuHon LDPT<1:0> un He npeBbllaeT 3TOT
nopor Ha nNpoTskeHnn 128 TakToB YacToTbl pas3oBoro getekropa. Korga pasHocTb a3
cTaHoBUTbCA Oornblle nopora, getektop cbpacbiBaeT curHan 3axsata B 0. [lopor
cpabaTbiBaHNA (ba30BOro 4eTEKTopa B 3aBUCMMOCTM OT 3HadeHnsa LDPT n pexnma paboThl
CUHTe3aTopa npuseneH B Tabnuue 4.

Ta6bnuua 4 — Nopor cpabatbiBaHUA (ha3oBOro geteKkropa

PexXMuMm paGoT! LDPT<1:0> Moporoeasi pasHocTb ha3 BXOAHbIX
) curHanoB ¢pa3oBOro AeTeKkTropa, HC
LlenoyncneHHsIn X 2
<00> 400
<01> 80
OpobHble <10> o5
<11> 4

[ns koppekTHoN paboTbl AeTekTopa B ApOOHbIX pexumax paboTtsl npu MUXFB =0
Heob6xogumo yctaHaBnueatb LDPT=<11>. NMpn MUXFB = 1 unn MUXFB = 2 onTumarnbsHoe
3HayeHne LDPT Heobxogumo BblbupaTb B 3aBMCUMOCTU OT YCTaBIEHHOrO 3HA4YeHus
KoadhdumumeHTa BbIxogHbix genutenen DIV1 nnu DIV2 B cooTBeTCTBUM C Tabnumuen 5.

Tabnuua 5 — OnTumanbHoe 3HavyeHne LDPT B 3aBUCMMOCTM OT ycTaHOBOK DIV1 unu
DIV2 (npn MUXFB # 0)

DIV1 (npyu MUXFB=1) unm
DIV2 (npu MUXFB =2) LDPT
0,1 <11>
2,3 <10>
45 <01>
6,7 <00>

CurHan yndpoBoOro geTekrtopa 3axsaTta BblBOAUTCA Ha Bbixogd LD (npu LD =0), a
Takke MOXeT ObITb BbiBeeH Ha Bbixogq OUTCMOS (ansa aToro HeobxoaumMo yCTaHOBUTL
LDCMOS = 1) unu Ha yHuBepcarnbHbIn Bbixog MUXOUT (npy MUXOUT = <110>).

lMpn yctaHoBke LD =1 Ha Bbixog LD BbIBOOAUTBLCA WUMMYMbCHbLIM CUrHanm, yactoTta
KOTOPOro COOTBETCTBYET YacToTe (pa3oBOro eTeKkTopa, a ASIMTESNTbHOCTb MMMYNLCOB paBHa
pasHoOCTU (pa3 Mexay BXOOHbIMW curHanamu asoBoro getekropa. Wcnonb3ya aToT
CUrHan, MOXXHO NOCTPOUTb aHanoroByk CUCTEMY AeTeKTupoBaHusa 3axsaTta GAlMY.
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5.10 YHuBepcanbHbIX Bbixog MUXOUT

Ha Bbixogq MUXOUT moryT GbITb BblBEAEHbI PA3IIMYHbIE CUTHAsMbI B 3aBUCUMOCTHU OT
3HayeHus curHana ynpasngatowero nons MUXOUT<2:0> B cooTBeTCTBUM C Tabnuuen 6.

Tabnuua 6 — KoHdurypauma yHmBepcanbHoro Bbixoga MUXOUT

MUXOUT CocTosaHuMe Ha BbiBoge MUXOUT
<000> BbicokonmnegaHCcHOe COCTosIHUE
<001> Jlormyeckas «1»
<010> Jlornyeckmn «0»
<011> BbIxogHoM curHan genutens onopHoOM 4YacToTbl
<100> BbixogHOM cMrHan NneTneBoro AenuTens 4acTtoThl
<101> CurHan nogeneHHon Ha ABe 4YacToThl NeTNEeBOro AenuTens
<110> dnar undpoBoro geTekrTopa 3axeaTa 4acToThl
<111> dnar okoH4YaHus aBTO kanubposku NYH

5.11 ®dyHKuma ObICTpOro 3axearta 4acToTbl (Fast Lock)

[Onsa ymeHblieHuss BpemeHun 3axBata DAMNY moxeT ucnonb3oBaTbCa YHKUUSA
ObiCTporo 3axBaTa 4acToTbl. BbICTpbIM 3axBaT [ocTUraeTcd 3a CYeT BPEMEHHOro
yBenuyeHna toka 3Pb B 16 pa3 no cpaBHeHUIO C ycTaHoBreHHbIM B pernctpe CPCUR
3HayeHueMm. [Npu 3TOM ANA coxpaHeHusl 3anaca no dase koHTypa PAMNY Heobxoammo
yMmeHbleHne pesnctopa R8 dunbtpa PAIMNY (B COOTBETCTBMM CO CXEMOM BKIHOYEHUSA) B
4 pasa. JT0 gocturaetca pasbveHvem pesuctopa Ha ABe 4acTu M UCNOSb30BaHMEM
BbIxoga SW (PucyHok 8)

7 R7
26 1 Tune cp —r
9
SW
aR | |R8 1 | C3 | C2
__________ %R | [RS8 2

PucyHok 8 — Cxema nogkntoyeHus counbtpa PAMNY B cnyvyae ncnonb3oBaHuUA
pyHKUMM ObICTPOro 3axBaTta 4YacToTbl

Ha Bpema yBenuyeHus Toka 4acTb pe3uctopa R8 2 wyHTMpoBaHa BHYTPEHHUM
kntodom MMC, n conpotmBneHue pesnctopa R8 onpepensietcs ero 4actbio R8 1. B
pesynbTtate paboTbl (PyHKLMM JOCTUraeTCsl BPEMEHHOE pacluMpeHmne Nofockl NPonyCcKaHms
PAMNY B 4 pasa. Yactm conpoTmBneHnss R8 AOMKHbI UMETb Ccrefyllme 3HayvyeHus
HOMMWHArOB:

R8 1=0,25R;

R8 2 =0,75R,
roe

R — HOMuHan pesnctopa R8 anga ncxogHon nonockl nponyckaHua ®AIMY (3apgaHHOM

3HayeHueM BbixogHoro Toka 3PbE yctaHoBko CPCUR).
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®dyHKuMA  ObICTpOro  3axBata  4acTOTbl  (PYHKUMOHUPYET  TOMbKO  Mnpwu
CPCUR = <00000> nnn <00001> n 3agencteyeTcs ycTtaHoBkon FL=1.

Bpems paboThbl ¢ yBeNnMYEeHHbIM TOKOM W LUYHTUPOBAHHbLIM PE3UCTOPOM LOMKHO BbITh
He MeHee BpemeHu 3axBata PAIY c yBennyeHHOM MONOCOM MPOMycKaHus. OTO BpeMs
3a[laeTcsl BCTPOEHHbIM B MUKPOCXEMe TaMepoM nyTeM NporpaMmMMpOBaHUSA YCTaHOBKMU
TIMEFL. Bpems onpegendetcsa no gpopmyne

_ TIMEFL

TFASTLOCK - FprD (13)

Tanmep BpemMeHM 3anyckaeTcsi (HaYMHaeT OTCYET) B MOMEHT OKOHYaHusi paboThbl
cUCTEMbl aBTOKanuobposBkn [YH wunm B MOMEHT OKOHYaHMUs 3anucu peructpa c
agpecom <000> (ansa cnydast paboTbl B peXxume C OTKNIOYEHHOW aBTokanmbposkon NYH
(noppasgen 5.7).

6.015G

Yacrota Wl
5.010G

@YHEUHA BLICTPOrO 3aXBaTa

| ®yHyua GuicTporo saxeara
6.003G [y He 3ageicTreoBana

meﬁ;waaue D /

/\\ RHR__——-—“———__.._M_
6.000G

5.9953 / /
5,99005 P / ﬂ A /
5.985G { / \\_/

5.980G

el L T Ry R R TR R R R P R R T R R R PR R R R R PR P P R R R PR PR

5.970G

Bpema
5,965G il 2000

PucyHok 9 — lNMepexoaHble npoueccbl Yactotbl N'YH npu nepectponke ®AMNY
c yactotbl 5,975 Ty Ha yacToTy 6 'y Nnpu 3agencTBOBaHHOMN
M He 3aleMCTBOBaAHHOMW (hyHKLMMN ObICTPOro 3axBaTa

5.12 ®yHKUuMA NnpeaoTBpaLLeHUs «NPOoCKanb3biBaHUAY» LUKIOB
(CSR - Cycle Slip Reduction)

[Onsa paHHoro knacca cuctem PAlMNY xapaktepHoO «BOSHOOOpasHoe» noBedeHue
OCHOBHOW 4acTOTbl MpU MNepecTpoMke C OAHOW 4acTOTbl Ha APYryk, YTO Ha3biBalOT
«npockanb3biBaHnem» uuknos (PucyHok 10). 3ddekT cBs3aH C nepuoaumyeckum
XapakTepoMm rnepeaaTovyHoOn xapakTepucTuki oa3oBoro AeTeKkTopa, B pedynbtaTte KOTOporo
nponcxoauT nepuogmyeckmin cbpoc asoBon OLIMOKK, HAKOMSEHHOW K onpeneneHHoMy
MOMEHTY BpeMeHn. AddekT HabngaeTca B criyvyae, ecnu vactota paboTtbl ha3oBoro
aeTektopa MHoro 6onblie nonockl nponyckaHna netnu GAMNY. Kak cneactsue, moxeTt
CUINBHO yBenuyuBaTb Bpems nepectponkn GAMY.
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YacToTa

~ "npockane3biBaHune
yukna"

(SN B S o S S S S S D S S S B e S e m o o m e o o o |

Bpems

PucyHok 10 — NMepexoaHbin npouecc B netne GAMNY
C «NpocKanb3blBaHUEM» LIUKNOB

B  mMukpocxeme  peanu3oBaH  MexaHuU3M, npegoTBpawarowmi - adekt
«NpocKanb3biBaHUA». B onpeaeneHHble MOMEHTLI BpEMEHM MO cneunanbHbIM BHYTPEHHUM
CUrHanam npouCXOAUT YBENUYEHME WNN YMEHbLUeHWe BbIxogHoro Toka 3PB. Takum
obpasom, nepexogHOM NPoLEecc NponcxoaunT ¢ nameHsowmmesa Tokom 3Pb. 3a cyet aToro
yCcTpaHseTca addekT “npockanb3biBaHNsA”.

dyHKUMA 3agencTeyeTcsa yctaHoBko CSR = 1 n ycTaHaBnmMBaeT KOHeYHbI Tok 3Pb,
COOTBETCTBYHOLMA MUHUMANbLHOMY 3HavyeHuto (3HadeHuto npu CPCUR=<00000>) He
3aBUCUMO OT YCTaHOBIEHHOro B peructpe 3HadeHma CPCUR.

HeponyctnmMo mcnonb3oBaHne gaHHOM OYHKLMU COBMECTHO C (PyHKUMEn BbICTporo
3axeara (nogpasgen 5.11).

6.015G

Yacrora WI—L

6.010G

dyHruA CSR
3aAeAcTBOBAHA 3anedcr

£.005G / ~ /

£.000G E—

5.995G / A A /

/ Y
y

5.985G / UU Ir
il

5.080G i

7 2

fHEMA C5R

5.975G

5.9703

Bpema

396856 5 m

PucyHok 11 — lNepexoaHbie npoueccbl Yactotbl 'YH npu nepectpoinke PAMY
c yactotbl 5,975 Ty Ha yacToTy 6 I'TY Nnpu 3agencTBOBaHHOMU
M He 3agencTBOBaHHOM (pyHKUMmn CSR
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5.13 OTknoyeHue 6ychepoB BbIXOAHOroO CUrHana

Mpn Hannumm normyeckon «1» Ha Bxoge MUTE Oydepbl BbIXOQHOTO curHana
OTKMYeHbl. Takke cylecTByeT BO3MOXHOCTb OTKMoYeHUss 6ydepoB BbIXOAHOIO curHana
Ha BPEMS YyCTaHOBIEHUSA 4acToTbl. ATO 3agencteyetcs yctaHoBkon MUTE = 1. B atom
criyqae BbIXOOHOW CUrHan Ha curHanbHbIX Bbixogax byaeT oTcyTcTBOBaTb 40 TEX Mop, noka
donar geTekTopa 3axsarta HaxoAUTbCS B NIormyeckom «0»

5.14 ®a30BbIM WYM U nNapasuTHble COCTaBnsAKLWMUE CMNEeKTpa BbIXOQHOro
curHana B ApoOHbIX pexumax padboTbl

Pasgen HaxoauTtca B pa3paboTke.

5.15 ®yHKuuAa ynpaBneHua dpa3on BbIXOAHOro CUrHana

Pasgen HaxoauTtca B paspaboTke.

5.16 Tok noTpebrneHnA B pa3nnM4HbIX pexumax padboTbl

Pasgen HaxoauTtca B pa3paboTke.

5.17 [poueaypa BKNHOYEHUA U HaYarbHOe COCTOSIHME MUKPOCXEeMbI

BpemeHHas guarpamma npouenypbl BKIIOYEHMST U BbIKIIOYEHNUSI MUKPOCXEMbI NMpu
nogaye n CHATUM NUTaOLLLEro HaMnpsKeHWs NpuBeaeHa Ha pucyHke 11.

Upor L

,,,,, - 1B

0B

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Bbixoa HanpsbkeHuid Ha BbiBogax CBGVCO, CVCOTEMP, CBIASFILT,
TUNE, CP Ha HOMWHasbHble 3HaYeHnst Pab6ounii pexum
< »
- -

-
-

PucyHOK 12 - I'Ipou,ep,ypa BKJTHOYeHUA U BbIKINMHO4YeHNA MUKPOCXeMbl
npu nogavye  CHATUMN NUTarOLLero HanpsaxeHusA

Mpn nogadve HanpsbkeHuss nuTaHus 6nok  dopmupoBaHmsa obulero cbpoca
yaepxXkusaet UMGPOBYID YacTb MUKPOCXEMbl B COCTOSHMM obuiero cbpoca, noka
BHYTpPeHHU curHan RESET wnmeeT cocTosiHMe rnormyeckoro Hyns. Ludposas 4vacTb
MUKPOCXEMbl BOMAET B pabounmin pexuMm, Korda HanpsbkeHue nutaHus UcC npeBbICUT
noporosoe HanpshkeHus: BkntodeHus Upor_H (He Gonee 2 B), 1 npongeT BpemMs He MeHee
100 mkc. [lo aToro MoMeHTa ungpoBas YHacTb MUKPOCXEMbI ByAeT HAaXOANTLCS B COCTOSIHUM
cbpoca. lNocne atoro B TeveHne 100 mc BygeT NpomMcxoauTb YCTaHOBKA HOMWHASbHbIX
3HAYEHUN HanpPs>KEHUM Ha KOoHAEeHcaTopax, MOoAKMYeHHbIX K BbiBogam CBGVCO,
CVCOTEMP, CBIASFILT, TUNE, CP (CM. TMNOBYIO CXeMy BKIHOYEHUS MUKPOCXEMBbI).
3aTemM MUKpocxeMa BomaeT B pabodee HayanbHoe COCTOSIHME, KOTOPOe XapakTepusyeTcs
cneayroLunMm:

— TOK noTpebrneHns (CymmapHbI no Bxogam nutaHus) coctasnset 105 MA + 10 %;

— 3HaYeHWs HanpsKeHUN Ha 3aJaoLnX BbiBO4AX COOTBETCTBYIOT Tabnuue 7,
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— Ha Bbixoge MUXOUT npucyTCTBYeT curHan onopHon YyactoTbl 6e3 genexHus (npu
ycrnoBuu ero Hanmuus Ha Bxoge REFIN);

— Ha curHanbHbIX BbIX0o4ax 4acToTa He MpUCYTCTBYET,

— MMKpoOcxema NoAroToBreHa K Hayany aBTokanmopoBKy.

Ta6bnuua 7 — Hanpﬂ)KeHVlil Ha 3a4allWwunx BbiBoaax MUKPOCXeMbl

BuiBon HanpsixeHue npu Ucc = 3,3 B;

T=25°C,B

RRrer 0,575+ 10 %

CBGVCO 1,13+10 %

CVCOTEMP 1,47 £ 10 %

CBIASFILT 1,95+ 10 %

TUNE, CP 1,58+ 10 %

REFIN (nocTtosiHHoe 167410 %

CMeLleHune)

[na koppekTHOM paboTbl MUKPOCXeMbI 3arpy3ky no SP-uHTepdencyl Heobxoanmo
HayMHaTb nocrne Bxoda B paboynn pexmm M YCTaHOBKM BCEX 3aJaloLUmMX HanpspKeHun
(4epe3 100 mc nocne nogayu Hanps>keHna nutaHus). K MOMEHTY OKOHYaHWA 3arpysku
permctpa ¢ agpecom <000> HeobxoaMMO Hanuume curHana OrfMopHOM YacToTbl Ha
Bxoae REFIN.

Mpu cHATUKM nuTalowero HanpsbkeHns Ucc cbpoc umMdpoBON 4acTu MUKPOCXEMbI
HaCTYNUT Npu JOCTUXKEHUW YPOBHS NOPOroBOro HanpsXeHus otkntodeHna Upor L (HE MeHee
1 B). lNocne Bo3BpalleHUs HaNPsSKEHUS NMUTaHMs B pabouuni amanas3oH YCTaHOBIIEHHbIN
pexuMm paboTbl MUKpocxeMbl byget cbpoweH u OygeT HeobxoguMma HoBas 3arpyska
pexunma no SPI-nHtepdeincy.

OnuncaHHas npouedypa cnpaBegnvea Ang crydad OOHOBPEMEHHOW nogaudu
HanNpsXXeHUM nNuUTaHUs Ha BCe BXOAbl NUTaAHUA  MUKpocxeMbl.  [lonyckaeTtcs
3abnaroBpemMeHHasa nogada umgpoBoro nutaHmsa Ha Bxod VCC OTHOCUTENbHO BXOAOB
nUTaHus aHanoroebix 6510koB. B aTOM crnyyae Bpems BxoAa B pabouynii pexxmum Heobxoanmo
OTCYMTbIBATb OT MOMEHTA NoAdayv NUTaHNA aHanoroBbIX OIOKOB.

5.18 OnucaHue NpoTOKONa uHTepcenca nporpamMmmMpoBaHnA

Mukpocxema MMeeT B COCTaBe BOCEMb PEMMCTPOB ANSA 3anucu 1 YeTbipe pernctpa
YTEeHUs ONS YNpaBfeHUs U KOHTPONs pexmnmamu paboTbl. YNpasneHus permctpamu
ocyLecTBnaeTcda nNo nocrnegosartensHoMy SPI-uHTepdency.

5.18.1 3anucb pecucmpoe ynpaesneHus

3anuncb B perncTp
e T\ I

CLK

OATAI it 2 ENENED
. )
[aHHble ana 3anvcu 29 6ut Appec perncTtpa 3anucu 3 6uta

PucyHok 13 — BpemeHHas anarpamma curHanoB SPI-uHtepdenca npm sanmcu
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3anucb ocyLLecTBNSEeTCA nocnegoBaTenbHO cTapwmnmMm butamm Bnepes npy HU3KOM
ypoBHe curHana LE. ®ukcauua gaHHbIX B nocnegoBaTenbHOM — MHTepdence
ocywectBndgetrca no nepegHemy ¢poHTy CLK. HenocpeactBeHHO 3anucb B paboyumn
perucTp ocylecTtensieTca Ha nocrnegHem 32-om Takte CLK. B nepsbix 6utax (c 31 no 3)
nepenaetcs KoHpurypaumoHHasa nHpopmaums. B nocnegHux éutax (c 2 no 0) nepenaetcs
aZipec perucrpa ans sanucu.

MpepbiBaHue
3anucun, gaHHble

3anucb B permcrt
UrHopupytoTcA ‘ P P

ey -

CLK
N JW
MrHopupyemble [aHHble ana 3anucu 29 Agnpec peructpa 3anucu 3 uta
LaHHble 6uT

PucyHok 14 — BpemeHHas gnarpamma curHanoB SPI-uHtepdenca
npw 3anucu B criyyae npepbiBaHUSA 3anucu

Mpn nogHaTumn curdana LE go dopoHTa CLK COOTBETCTBYIOLLErO NocrnegHemy o6uty
nepefayun TpaH3akums 3anvcu npepbiBaeTcs, U nepegaBaemMble AaHHbIE UTHOPUPYIOTCS.

B ocHoBHOM paboyem pexnme nocre ocyLeCcTBNEHNS 3annucn B pernctp ¢ aapecom
<000> 3anyckaeTcda npouecc kanubposku YH, nmoaTomy 3TOT pernctp OormkeH ObiTb
3anucaH nocrnegHuM. 3arpyska permcTpoB AOJSPKHA BbINOSHATCSA MO agpecam perucTpos B
obpaTHOM nopsiake, TO eCTb HaYMHATBLCA C perucTpa ¢ agpecom <111> n 3akaH4MBaTbLCS
pernctpom ¢ agpecom <000>. [Mpn N3MEeHEHNN KOHKPETHLIX YCTAHOBOK U PEXMMOB paboTbl
MMUKPOCXEMbI BO3MOXHA 3amnuUCb TOMbKO KOHKPETHbLIX YNpaBrstoWwmx nonen n pernctpos.
OpHako HekoTopble ynpaBnsaoLmMe Nonsa BCTyNarT B CUIY TONBbKO NpY 3anncu pernctpa ¢
agpecom <000>. 3710 cnegywowwue ynpasnawwme nons: INT<16:0>, R<16:0>,
MODSEL<1:0>, FRAC1<23:0>, DBR, MOD2<13:0>, FRAC2<13:0>, CPCUR<4:0>,
ALPHA<2:0>, NBS<8:0>, MUXFB<1:0>, DIV1<2:0>, DIV2<2:0>.

5.18.2 YmeHue eHympeHHUX pe2ucmpoe8 COCMOSIHUS

[na yteHna goctynHbl pernctpbl ¢ agpecamu 007, 008, 009 n 010. Ons yteHna
pernctpa HeobxoamMmo ocyLecTBUTbL 3anuck B pernctp 007 agpeca yMtaemoro perncrpa.
Mocne 3anucn nocnegHero 6uta B pernctp 007 Ha BbiBog DATAO HaumMHaloT BblAaBaTbCS
cyMTbiBaeMble AaHHble. [laHHble BblgatoTcs No cnagy TaktoBoro curHana CLK. MNogHatne B
BbICOKMI YPOBEHb curHana LE npun 4TeHun npepbiBaeT NpoLecc YTEHUS perncrpa.
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e\

13anncb M HAYanNo YTeHUA

-

CLK

DATAl  Bur31

N J\ N J
v S o NG
Appec pernctpa uyteHma Bcerga “111 He Ba)kHO
[aHHble anAa 3anucu B
4 6uta
peructp 7
J

~
[aHHble yTeHuna 32 6ut

PucyHok 15 — BpemeHHas auarpamma curHanoB uHTepcdgenca SPI npu yteHum

Mocne nepepayn nocrnegHero oOuta cuUTbiBaeMblX AaHHbIX Ha wuHe DATAO
COXpaHsieTcsl 3HayeHue nocrnegHero 6uta. Npu BbicOkoM ypoBHe LE Ha wwnHe DATAO
BbICTaBNSAETCS norndyecknin «0».

5.19 Kapra peructpoB SPI-uHTepdenca

Ta6bnuua 8 — Pernctp 0 (Agpec 000)

Butbl O6o3Ha4YeHue NMpepHa3HavyeHue OnpepeneHune

31:15 INT<16:0> Llenasa yactb B uenouncneHHom pexmnme MoxeT
KoadbpuumeHTa npuHMMaTb 3HadeHus ot 24 go 131071,
JereHnsa NneTreBoro B OPOGHbLIX pexnmax — oT 27 go 131067
DEenuTens 4acTtoThl

14:3 R<11:0> KoadhcomumeHt 1-4095
aeneHna genurens
OMOPHOWN YacToThl

2:0 ADDR<2:0> Appec peructpa <000>

Ta6bnuua 9 — Pernctp 1 (Agpec 001)

pexxuma npn FRAC=0

Butbl O6o03Ha4yeHue NMpepHa3HavyeHue OnpepgenexHne
31:30 | MODSEL<1:0> | Bbibop pexuma <00> - BKJTOMEH OPOOHLIN PEXMM C
paboTbl NETNEBOrO nepemMeHHbIMm MOD2
AenuTens 4acTtoTbl U (0 = FRAC2 = MOD2-1)
;'ngi-gTe;b;a <01> - BKNOYEH APOBHbLIV PEXUM C
Ay P MOCTOSAHHLIM MOD1=224
<10> - BKIHOYEH APOBHbLIV PEXUM C
adhpekTMBHON pas3psagHOCTb 36 OUT
(3= FRAC1 <£16777211)
<11> - BKJIKOMEH LIENTOMUCINEHHbIN PEXUM
29 FO1 ABTOMaTN4eckoe <0> - ecn MODSEL=<00> n FRAC2=0, nnn
BKNOYEHNE MODSEL=<01> n FRAC1=0, nnu
LIeNo4YNCIIEHHOro MODSEL=<10> n FRAC1=FRAC2=0,

TO UCNONb3YeTCH APOOHLIN peXnm

<1> - ecnu MODSEL=<00> n FRAC2=0, nnn
MODSEL=<01> n FRAC1=0, unu
MODSEL=<10> n FRAC1=FRAC2=0,
aBTOMaTUYECKN BKMNOYaeTcs
LLeNOYNCIEHHDbIN PEeXnm
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Butbl

O6o03HavyeHue

MpepnHa3HavyeHue

OnpepeneHue

28

SDN

BkritoueHne pexnma
YANMHEHHON
nocnegoBaTeribHOCTH
B cUrma-gernbta
mMoaynsatope

<0> - pexum yarnmHeHHON
nocrnefoBaTenbHOCTU BbIKIHOYEH

<1> - pexnm yanuHeHHon
nocnegoBaTenibHOCTU BKIOYEH

27

DITH

BkntouyeHne
nogmMeLlnBaHus K
BXOQHOMY CuUrHany
curma-genbrta
MoaynsTopa
ncesgocnyyanHom
nocrnenoBaTenbHOCTU

<0> - reHepaTop INCI1 BbikMO4YEH
<1> - reHepatop MNCI1 BktoYeH

26:3

FRAC1<23:0>

MNepBbIN YncnuTenb
ApoBHOM YacTu
KoadbpuumeHTa
AeneHus neTneBoro
aenvrtens

0-16777215

2:0

ADDR<2:0>

Agpec peructpa

<001>

Ta6bnuua 10 — Peructp 2 (Aapec 010)

Buthl

O6o3HauyeHue

NMpepHa3Ha4vyeHune

OnpepeneHue

31

DBR

BkntoveHne yosouTens
OMOPHOW YacTOThbl

<0> - yaBouTesib BbIKIHOYEH
<1> - yaBouTENb BKITHOYEH

30:17

MOD2 <13:0>

3HameHaTenb

OpobHoM YacTn
KoathpuumeHTa geneHunsa
neTneBoro genurens

2—-16383

16:3

FRAC2 <13:0>

BTopon uncnutens
AOpobHoM YacTn
KoathpunumeHTa geneHunsa
neTneBoro genutens

0-MOD2-1

2:0

ADDR<2:0>

Anpec peructpa

<010>

Ta6bnuua 11 — Peructp 3 (Agpec 011)

CMeLLeHns 3apsgHo-
paspsagHoro 6noka.

BuTtbl | Ob03HauyeHune MpepHa3Ha4veHune OnpepeneHue
31:27 | CPCUR<4:0> | YnpaBneHusa ocHOBHbIMW | [Npun Rrer = 5,23 kKOM 3HayeHne ToKoB (B MA)
NCTOYHMKaMM TOKa paBHbI:
3apsgHO-paspsaHoro
6noka <00000>=0,16
<00001>=0,32
<11110>=4,96
<11111>=5,12
26:20 | CPOFF<6:0> | BenuunHa Toka Mpn Rrer = 5,23 kOM 3Ha4eHMEe TOKOB (B MKA)

paBHbI:

<0000000>=5
<0000001>=10

<1111110>=635
<1111111>=640
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Butbl | Ob03HavyeHune MpepHa3sHa4vyeHune OnpepeneHue
19 OFP HanpasneHwne Toka <0> - BTEKaOLWnmn
CMeLLeHus 3apsagHo- <1> - BbITEKaOLLMI
paspsagHoro 6noka
18 ENOFFSET BkntoyeHne Toka <0> - TOK CMEeLLEeHNSA BbIKIOYEH
CMeLLeHus 3apagHo- <1> - TOK CMELLEeHNs BKITHOYEH
paspsagHoro 6noka
17:15 | ALPHA<2:0> | YnpaBneHue = 0 - aBTOMaTUYECKNIN PEXUM BbIKIMIOYEH,
aBTOMaTU4YECKUM BenuunHa CPOFF 3agaetcst HeNocpeacTBEHHO
pexunmom Bblbopa Toka B perncrpe ynpasrieHus
cMeLleHns 3apsagHo- # 0 - BenininHa CPOFF BbluncnsieTca B
paspsgHoro 6roka COOTBETCTBMU C hopmysnon 4
14 TRI BbicokonmnegaHcHoe <0> - BbICOKOMMMNELAHCHbIN PEXUM BbIKMOYEH
COCTOSIHWE 3apsaaHo- <1> - BbICOKOUMMEAAHCHbI PEXNM BKINIOYEH
paspsiaHoro 6noka.
13:12 CPT<1:0> YnpaeneHue tectoBbiMi | <00> - HOpMarsbHbIA PEXUM
pexnmamu <01> - BKJTHOYEHbI BTEKAKOLMA 1 BblTEKAOLW NN
3apsgHO-paspsaaHoro TOKW O4HOBPEMEHHO
onoka <10> - BKJIHO4EH TONbLKO BbITEKAIOLMIA TOK
<11> - BKJIHOMEH TONbKO BTEKAIOLLNI TOK
11 PEDSIGN YnpaBsnexue <0> - nonoxuresibHad NonApHOCTb
NoONAPHOCTBLIO ha3oBoro | <1> - oTpuLatenbHas NoONSPHOCTb
geTektopa
10:4 BAND<6:0> | Homep ananasoHa 'YH 0-127
npw py4HON yCTaHOBKE
(Npu oTCcyTCTBUM <0> - H/XXHUM YaCTOTHbLIA AnanasoH
aBTOMaTMYECKOW <127> - BEPXHUN YaCTOTHbIN AnanasoH
KannbpoBKK)
3 BANDMUX BkntoyeHune pyyHomn <0> - aBTOMaTU4eCcKasi yCTaHOBKa AnanasoHa
YCTaHOBKM AnanasoHa "'YH BCTpOEHHOM CUCTEMOW aBTO
"'YH KannubpoBKu;
<1> - pyyHas yCTaHOBKa HOMepa gnanasoHa
2:0 ADDR<2:0> | Agpec perucTpa <011>

Ta6bnuua 12 — Peructp 4 (Agpec 100)

Butbl | O603Ha4YeHue NMpepgHasHavyeHue OnpepgeneHne
31 RECALOFF Mepesanyck <0> - aBTOMaTMYECKMI Nepesanyck
aBTOKanubpoBKM Npu BKIOYEH
nepecTporike 4acToTbl <1> - aBTOMaTMYECKUI Nepesanyck
BbIKIMOYEH
30 - - - peseps
29:21 NBS<8:0> [enuntenb TakToBOM 1-511
4YacToThI
cUcTeEMbI
aBTOKaNIMOPOBKM
20:19 LDPT<1:0> TouyHoCTb paboTbl <11>-4,5HC
JeTeKTopa 3axBaTa <10>-5,5HC
4YacToTbl B 4pOBGHOM <01> - 8 HC
pexume <00> - 100 Hc
18:17 LD<1:0> Pexwum paboTbl Bbixoga | <00> - undpoBon geTekTop

OETEeKTOpa 3axBaTa
4acToThbl

<10> - aHanoroBbIN OETEKTOP
<01> - BbICOKUI YPOBEHb
<11> - HU3KUWN YPOBEHb
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Butbl | O603HaYeHue NpegHa3Ha4vyeHune OnpepeneHue
16:14 | MUXOUT<2:0> | KoHgurypaums Beixoga | <000> - BbICOKOMMMNESAHCHOE COCTOSIHUE
MUXOUT <001> - BbICOKMI YPOBEHb

<010> - HM3KMI YPOBEHb

<011> - genuTenb ONOPHOM YacTOThl
<100> - neTneBon genurtenb

<101> - neTneBon genuTens/2

<110> - unppoBoON OETEKTOP 3axBaTa

YacToThI
<111> - donar OKOH4YaHNs aBTOKaNMOPOBKK
'YH
13:12 TEST<1.0> TECTOBbIE PEXUMbI <00> - pabouuni pexmm

<01> - pexum TectupoBaHusa INYH,
BbIXOAHOro TpakTa u NeTrneBoro
aenutens YyacTtoTbl

<10> - pabounn pexum GAMNY B
yCTaHOBNEHHOM ananasoHe 'YH

<11> - pexum TeCTUpOBaHUA genurtens
OMOPHOWN YacTOTbI, Ha BbIXOAE
OQUTCMOS nor. 1

11 TESTDIG peXxumMm TecTMpoBaHud <0> - BbIKNOYEH
uMcpoBoOn YacTu <1> - BKNIOYeH
(ATPG)
10:9 | PRESINC<1:0> | Pexumbl paboTbl <00> - doyHKUMM ynpaBneHnsa HavyanbHOM
OYHKUMI ynpaBreHns ¢ha30oi BbIKNIOYEHDI
HavanbHoM hbasomn <01> - pexum ogHOKpPaTHOW YCTaHOBKM
BbIXOOHOro curHana HavanbHOM a3kl Yepes BpeMs

TFS = (TIMEFL)/Ferp nocne
Havyana NepecTponKkn 4YacToThl
<10> - peseps
<11> - peseps

8 PHASE BkrnitoueHne dpyHkumnn <0> - oyHKUMS BbIKNIOYEHA
casuvra ¢hasbl <1> - oyHKUMS BKIHOYEHA
BbIXOOHOrO curHana Ha
BENNYMHY, 3a4aBaemMyto
nepemeHon P<13:0>

7.4 - - Peseps
3 FL BkntoyeHne dyHKumnn <0> - (pbyHKLMA BbIKNIOYEHA
BbICTpOro 3axeara <1> - yHKLMA BKINOYEHa
4yacToThl
2.0 ADDR<2:0> Agpec perucrpa <100>

Tabnuua 13 — Peructp 5 (Agpec 101)

Butbl | Obo3HavyeHue MpepHa3HavyeHue OnpepeneHue

31:30 MUXFB<1:.0> Bbibop nogkntoyeHns <00> - Bxo4 noaknto4veH Kk Bbixoay NYH
BXoAa neTneBoro <01> - BXO4 NOOKIMHOYEH K BbIXOOAHOMY
penurtens aenurento Homep 1

<10> - BXOA NOAKMOYEH K BbIXOLHOMY
aenuntento Homep 2
<11> - peseps.

29 MUXCMOS Bbibop nogkntoyeHns <0> - k BbIXOQHOMY Aenutento Homep 1
BbIxogHoro CMOS <1> - K BbIXOQHOMY OenuTento Homep 2
OGydepa
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LVDS Bbixoga B
CcTaTU4YeCcKoe COCTOSIHNE
(TecToBbBIV peXUM),
onpegensiemoe
cocTtosdAHmem Bxoaa ST

Butbl | O603HaYeHue NMpegHa3Ha4vyeHune OnpepeneHue
28 MUXLVDS Bbibop nogknioyeHns <0> - k BbIXOQHOMY Aenutento 1
BbixogHoro LVDS <1> - K BbIXOQHOMY OenuTernto 2
Oydepa
27 BUF1_EN Bkntouenne BY 6ycpepa | <0> - BbIKkNtoYeH
1 <1> - BKMNIOYEH
26 BUF2_EN BkntoueHne BY Gydepa | <0> - BbIKOYEH
2 <1> - BKNIOYEH
25 LVDS_EN BkntoveHne LVDS <0> - BbIKMNIOYEH
Oydepa <1> - BKIHOYEH
24 CMOS_EN BkrntoyeHne CMOS <0> - BbIKMNOYEH (BbICOKOMMMNELAHCHOE
Oydepa COCTOSIHUNE)
<1> - BKMNHOYEH
23 DIV1_EN BkntoyeHmne BbIXOOQHOMO <0> - BbIKMIOYEH
nenntenst Homep 1 <1> - BKINKOYEH
22 DIV2_EN BkrntoyeHme BbIXOAHOMO <0> - BbIKNIOYEH
nenutenst Homep 2 <1> - BKMNKYEH
21:20 BPWR1<1:0> | YnpaBneHusi BbIXO4AHOW <00> = -4 pbm
MOLLIHOCTbIO nepBoro BY | <01> =-1 obm
Oydepa <10>=+2 gbm
<11>=+5 gbm
19:18 BPWR2<1:0> | YnpaBneHus BbIXOAHOW <00> = -4 pbm
MOLLIHOCTbIO BTOporo BY | <01> =-1 obm
Oydepa <10> = +2 nbm
<11>=+5 gbm
17:15 DIV1<2:0> YnpaBsneHus <000>=1
KoathpunymeHTom <001>=2
peneHna 1-ro genutena | <010> =4
4acToThbl <011>=8
<100> =16
<101>=32
<110> =64
<111>=128
14:12 DIV2<2:0> YnpaBsnexus <000>=1
KoahpuumeHToM <001>=2
peneHna 2-ro genutena | <010> =4
4acToThbl <011>=18
<100> =16
<101>=32
<110>=64
<111>=128
11 FSLVDS CwvrHan BknoveHus <0> - onpegeneHne COCTOAHUSA NTIUHUM
onpegeneHnsa COCTOSAHUS | BbIKIMOYEHO,
BbIXO40B LVDS 6y(bepa Vivosp - Vivosn=0
npw ero oTKNIYEHNN <1> - onpegeneHne CoOCTOSAHUS JIMHUK
BKJTHOYEHO,
Vivosp - Vivosn = 130 mB
10 STMODLVDS | CurHan BKIHOYeHUS <0> - 0BbIYHbIN PEXUM

<1> - TEeCTOBbIV PEXUM
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Butbl | O603HaYeHue NMpegHa3Ha4vyeHune OnpepeneHue

9 ST OnpepensieT coctosiHne | <0> - Vivpsp - Vivpbsn — COOTBETCTBYET
LVDS Bbixoga B YPOBHIO fnornyeckoro 0
TECTOBOM pexume <1> - Vivpsp - ViLvpsn — COOTBETCTBYET

YPOBHIO nornyeckon 1

8 LDCMOS Pexum paboTbl <0> - CMOS 6ycpep paboTaeT B 06bI4HOM
BbixogHoro CMOS pexunme
Oydepa Ha Bbigavy <1> - CMOS 6ydep BblgaeT cnar
CUrHana getektopa JeTekTopa 3axBarta
3axeaTa

7 CSR BkritoueHne dyHkumMm <0> - PyHKUMA BbIKMNOYEHA
‘npepoTBpalleHne <1> - OyHKLMS BKNIOYEHA
npocKanb3blBaHUS
umkros”

6 RESDIG MpuHyguTenbHbIn copoc | <0> - pabounin pexxum
LuMcpoBON YacTu <1> - cbpoc

5 RESDIV MpuHyauTenbHbii cOpoc | <0> - paboymnn pexnm
neTneBoro AenTens n <1> - cbpoc
OenunTensi ornopHon
4acToThl

4 MUTE BknoyeHne dyHKumnn <0> - (pyHKLMSA BbIKNOYEHA
BbIKIIOYEHUS BbIXOAHbIX | <1> - hyHKUMS BKIOYEHa
6ydepoB Ha Bpemsi
yCTaHOBIEHUSA
BbIXOQHOW 4acTOThI

3 SHDN Pexxnm noHmxeHHoro <0> pabounii pexnm
noTpebnexns <1> pexXuMm MOHMKEHHOro NoTpebneHns

2.0 ADDR<2:0> Appec perncrpa <101>

Ta6bnuua 14 — Peructp 6 (Agpec 110)

BuTtbl | O603HayeHue | lpegHa3HayeHue OnpepeneHue
31:18 P<13:0> 3HaveHune gasbl 0-16383
BbIXO4HOro curHana
17:3 - - PesepB
2.0 ADDR<2:0> | Agpec peructpa <110>
Ta6bnuua 15 — Peructp 7 (Agpec 111)
BuTtbl | O603HayveHue | lpegHa3HayvyeHue OnpepeneHue
31:26 - - Peseps
25:8 | TIMEFL<17:0> | Tarmep oTcyeTa 0-262143
BPEMEHM AN
dyHKUMA BGbICTpOro
3axBarta u
YCTaHOBKM
HavasnbHoW drasbl
7 - - Peseps
6:3 REGSEL Appec peructpa <0111> — peructp 7
<3:0> Ona YTeHns <1000> — perucTtp 8
<1001> — peructp 9
<1010> — peructp 10
2:0 ADDR<2:0> | Agpec peructpa <111>
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Ta6bnuua 16 — PerncTtp 7 (TONbKO ANA YTeHUs)

Butbl O603Ha4YeHune lNMpeaHa3Ha4vyeHune OnpepeneHue
31 VAS_STAT CraTtyc <0> - kanMbpoBka He Ha4yaTa
aBToMartmyeckon | <1> - kanmbpoBka 3aBepLueHa
KannbpoBkm
30:24 | VCO_BAND<6:0> | Ucnonb3yemblit <0000000> - 30Ha 0 (HVXHWUI YaCTOTHbIN
YaCTOTHbIN AnanasoH)
ananasoH N'YH
<1111111> - 30Ha 127 (BEpXHWUA YaCTOTHbIN
AnanasoH)
23:11 | CNT_TOTAL<12:0> | 3Ha4yeHune 1300-8191
CYETUYMKOB
aBTOKaNMOpOBKK
10 LDR CoctosiHne <0> - PAlY He B 3axBaTe
LM pPOBOro <1> - ®AIY B 3axBaTe
aeTekTopa
3axBaTta
9:4 BANDSQ <55:50> | lNocnegoBaTenbH
OCTb HOMEPOB
ananasoHoB ['YH
3.0 ADDR<3:0> Anpec pernctpa <0111>
Ta6bnuua 17 — Peructp 8 (Tonbko Ansa uyteHus)
Butbl | O603Ha4YeHue NMpepHasHavyeHue OnpepgeneHune
31:4 BANDSQ lNocnepoBaTtenbHOCTb
<49:22> HOMepoB Anana3oHOB
NyH
3.0 ADDR<3:0> | Agpec perucTpa <1000>
Tabnuua 18 — Peructp 9 (Tonbko Ana YteHus)
BuTtbl | O6b03Ha4vyeHune NMpepHasHavyeHue OnpepgeneHune
31:10 BANDSQ NocnepgoBaTenbHOCTb
<21:0> HOMepOB Anana3oHoB
yH
9:4 - - Peseps
3.0 ADDR<3:0> | Agpec perucTpa <1001>
Ta6bnuua 19 — Peructp 10 (Tonbko Ans YteHus)
Butbl | O603Ha4YeHue NMpepHa3HavyeHune OnpepeneHue
31:25 CPOFSET BbluncneHHoe
<6:.0> 3Ha4eHue Toka
CMeLLeHuns
24:4 - - Peseps
3.0 ADDR<3:0> | Agpec perucTpa <1010>
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6 TunoBas cxema BKIHOYEHUA MUKPOCXEMbI
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CBGVCO ﬁgl 1001
100H
14 Uce
vcc
VCCAL 12 1Mk 100H 100n
32 IC15 C16 Cc17
VCCA2 e
veeas |l e R
vecas A 1Mk 100H 100n
>
29 E;lZ lCl3 lCl4
veeas |52
GND 15
GNDA B
11
GNDA1
34
GNDA2
A —Tpynnbl BbiIBOAOB 6,10
B - Fpynnel BeiBOAOB 3,8,25,30,33,37,
MeTanA13auma 06paTHOI CTOPOHBI MUKPOCXEMbI

PucyHok 16 — TunoBas cxema BKINHOYEHUA MUKPOCXEMbI

MpnmeyvaHusa:

1. HomwuHanbl n cxema cdunetpa netnu PAMNY (C2, C3, C4, R7, R8) ykasaHbl Ha
cxeMe [Ons npumepa W OOMKHbl BblbupaTtbCca ucxoass M3  Heobxoaumom
nonocel ®AlMNY, BpemeHn nepecTponknm u BblIOpaHHOM YacToTbl a30BOro
aeTekTopa.

2. Pesuctop Harpy3kn Ha Bbixoge LVDS HomunHanom 100 Om ycTtaHaBnuBaeTcs Ha
KOHUe auddepeHunanbHoOn NMHUN Nnepegaym curHana.

3. Hewucnonb3ayemble BbIXOAbl MUKPOCXEMbl MOXHO OCTaBNATb HEMOAKMHOYEHHbBIMN
(Ha cxeme nokasaH crnyyam UCnosib30BaHUSA BCEX BbIXOO0B).

4. HanpsbkeHne nuTtaHus BbixoaHblx kackagoB MMC VCCAS gomkHO nogaBaTtbecs
Ha MUKPOCXEMY HE 3aBMCUMO OT YMCIia UCMNOSb3yEMbIX BbIXOAOB.

5. Bbixog SW 3agencTtByeTcs Npy MCNONb30BaHUN PYHKUMM ObLICTPOro 3axesaTta
(cm. nogpasgen 5.11)

6. Bmecto pesuctopoB R10-R13 moryT ucrnonb3oBaTtbCsd WHOYKTUBHOCTU (CM.
nogpasgen 5.8).
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7 TMNpepenbHO-AONYCTUMbIE XapaKTePUCTUKU MUKPOCXEMbI

Ta6bnuua 20 — NpeaenbHO-AONYCTUMbIE PEXUMbI IKCNNlyaTauum U npepenbHble
3NeKTpUYECKue pexmmbl MUKpOCXeM

g e Hopma napameTpa
I

HanmeHoBaHue napameTpa, GE, % MpeAentHo- MpenentHo-

eAVHNLA N3MepPeHNUS gz AOMYCTUMbIN PEXUM | JONYCTUMBbIN PEXUM
>0 He He He He
- % MeHee MeHee MeHee MeHee

HanpsihkeHne nutaHus, B Ucc 3,0 3,6 - 4
YacTtoTta onopHoro curHana, Mlru;: frer 0,05 200 - -
MowHocTb OMOpHOTO cUrHana Ans Pan, 10 12 i 15
CUHycomaanbHon popmbl, 4BM
CKopocCTb HapacTaHus curHana SRRer 1 - _ _
OrMopHON YacToTbl, B/MkC
Pasmax onopHoro curHana
NpsIMOYronbHOM hopMbl, B Use 0.7 Uce i 4
YacToTa chasoBoro getekropa, Mlu;: . .
- B APOBHOM pexumMe Ferp 0,1 50
- L€NOYNCHIEHHOM peXnme 0,1 100 - -
EMKOCTb Harpysku Ha BbIxoaax c i 10 i i
MUXOUT, OUTCMOS, nd -
BbIXoaHOM TOK BbICOKOrO YPOBHS Ha
Bbixogax MUXOUT, OUTCMOS, LD, lon -1 - — -
DATAO, MA
BbIXO4HOM TOK HM3KOMO YPOBHSA Ha
Bbixogax MUXOUT, OUTCMOS, LD, loL — 1 - -
DATAO, mA
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8 JnekTpuyeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 21 — dnekTpuyeckme napamMmeTpbl MUKPOCXEMbI

v S e Hopma S o
oxrQa >S
HammeHoBaHMe napameTpa, Qo & napameTpa =R
eavHNLA 3MepeHus, gz = 2
pexum namepeHus £3 8 He He s 3
DG = | meHee | Gonee Qe °
25,
BxogHoe HanpsikeHne BbICOKOro YPOBHSI Ha LMPOBbIX U : 21 125
Bxogax CLK, DATAI, LE, CE, MUTE, RESET, B g ’ i
25,
BxogHoe HanpsikeHne HU3KOro YPOBHSA Ha LMPOBbIX U 192 B 125
Bxogax CLK, DATAI, LE, CE, MUTE, RESET, B - ’ s
BbixogHOE HanpshkeHMe BbICOKOTO YPOBHSA Ha 25,
undposbix Beixogax MUXOUT, LD, DATAO, Uon 2,8 - 125,
OUTCMOS npu Toke 1 MA, B - 60
BbIxogHoe HanpsikeHne HNM3KOro YPOBHSA Ha LIMGPOBbIX 25,
BbIxogax MUXOUT, LD, DATAO, OUTCMOS npwu Toke UoL - 0,2 125,
-1 MA, B - 60
OunddepeHumnansHoe BbIxoAgHOE HanpsbkeHne Ha LVDS 25,
BbIxode, mB Uobp 247 454 125,
- 60
25,
CwuHdasHoe HanpshkeHne Ha LVDS Bbixoge, B Uos 1,1 1,4 125,
- 60
IOvHammnyeckuin TOk NOTPebneHns, MA, B peXXnmax 4actoTt
Ha BbIxoaax: 25,
fire = fivps = fomos = 23,4375 My loce - 320 12656
fre = 6 I'TU, fivos = fomos = 0 My, 190
Tok noTpebneHnss B COCTOSIHM NOHVKEHHOMO lces 25,
3HepronoTpebneHus, MKA - 50* 125,
- 60
TOK yTeuKM BbICOKOIO YPOBHSA Ha LIMPPOBLIX BXOAaX liLH 25,
CLK, DATAI, LE, MUTE, RESET, CE, MKA -1,0 1,0 125,
- 60
TOK yTeukn HM3KOro ypoBHs Ha ungposbix Bxogax CLK, lie 25,
DATAI, LE, MUTE, RESET, CE, mkA -1,0 1,0 125,
- 60
MakcumanbHbIN BbIXOAHOW BTEKAOLLINIM TOK 25,
3apsgHo-paspsagHoro 6roka Ha BeiBoge CP Icp si max 4,73 5,5 125,
npn RSET = 5,1 kOm, MA - 60
MakcuMmanbHbIN BbIXOOHOW BbITEKAIOLLNIA TOK 25,
3apsiaHO-pa3psigHoro 6rioka Ha BeiBoge CP lcp S0 max -55 - 4,73 125,
npn RSET = 5,1 kOm, MA - 60
MuHUManbHbIN BbIXO4HOW BTEKaKOLLMA TOK 25,
3apsagHo-paspsigHoro 6noka Ha BeiBoge CP Icp simin 148 172 125,
npyn RSET = 5,1kOm, MKA - 60
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v S @ Hopma 3 o
oOrQ E‘ )
HaunmeHoBaHue napameTpa, E napameTpa &
eauHULa U3MepeHums, Qs g by é
pexum namepeHus £3¢8 He He S 2
08 E | meHee | Gonee 2 ©
MuHMUManbHbIN BbIXOAHOW BbiTEKAKOLLINN TOK 25,
3apsgHo-paspsgHoro 6roka Ha BeiBoge CP Icp S0 min —-172 — 148 125,
npyn RSET = 5,1kOm, MKA - 60
BxogHon Tok BblcOKoro ypoBHs Ha Bxogae REFIN, MKA 25,
liH_rRer - 60 125,
- 60
BxogHom ToK HU3Koro ypoBHSA Ha Bxoge REFIN, MKA 25,
I _rer - 60 - 125,
- 60
25,
KoahpmumeHT aeneHms onopHom 4acToTbl DREF 1 4095 125,
- 60
Llenasa yacTtb neTneBoro koagduuneHTa geneHus: 24 131071 25,
- B L€NOYNCIIEHHOM pexume INT 125,
-B ,D,pO6HOM pexnme 27 131067 — 60
25,
KoaghmUNEHT feneHns BbIXOOHOrO AennTens DIVA 1 128 125,
- 60
MowHocTb anddepeHUmanbHOro BLIXOAHOIO CUrHana
BY BbixogoB, AbMm, npu pexxnmMe 4acToT Ha BbIXoAe: 25
—fre =6 Ty Prr — 12 - 125
—fre =3y -6 - - 60
—fre = 23,4375 MINy, 25 -
YacTtoTa Ha Bbixoge N'YH, MIMu;: 25
— MakcumanbHas, npy Urune = 2,5 B fyco max 6000 - 125,
— MuHMMarnbsHas, npu Urune = 0,5 B fvco min - 3000 - 60
25,
KpytusHa nepectpovikm 'YH, MI'u/B Kvco 25 55 125
- 60
25,
KoadppumumeHT Bapmaumm yactotel 'YH npn nsmeHenun
Kvbp - 2 125
HanpskeHnsa nutadmsa, MIMu/B ~60
25,
Bapuwauusa yactotsl 'YH npu nsmeHeHun temnepartypsbl K i 20 125
B AManasoHe oT -60 °C go 125 °C, My TEMP 0
25,
[nana3soH ynpasnsatoLlero HanpsbkeHus N'YH, B OViune 0,5 2,5 125
- 60
[unanasoH 4YactoT Ha BY Bbixogax OUTIN, OUT1P, 25,
OUT2N, OUT2P, MI'ny ofrr 23,4375 | 6000 125
- 60
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v S @ Hopma 3
oTTQ > o
HaunmeHoBaHue napameTpa, E napameTpa &
eauHULa U3MepeHums, QS g by é
pPeXnm namepeHus £3¢8 He He E 2
08 E | meHee | Gonee 2 ©
[nanasoH 4YacTtoT Ha Bbixogax OUTLVDSN, 25,
OUTLVDSP, MIy SfLvos 23,4375 800 1%?8
25,
[nana3soH yacTtoT Ha Bbixoge OUTCMOS, My ofcmos 23,4375 250 125
- 60
daszoBbin wym N'YH, gbH/Ty,
yactota 'YH 3ITy,
otcTporkn 10k -75
oTtcTporka 100k -105
oTcTponkm 1My -132
otcTporka 10MIy -150
yactota 'YH 4,5y o5
oTtcTponkn 10k = -67 125’
oTcTporika 100kl nveo -97 - 60’
oTcTponkn 1MIMy -126
oTcTporka 10MIy -147
yactota 'YH 6ITy,
otcTponkn 10k -63
otcTporka 100k -96
oTcTporkm 1My -125
oTtcTponka 10MIy -145
. 25,
HopmupoBaHHbIN ypoBEHb TEMNSOBLIX (ha30BbIX LLIYMOB = 226 125
n_floor ’
B LenovncrneHHom pexume, abr/lMy ~ 60
y 25,
HopmunpoBaHHEIN ypoBeHb (ha3oBbIX (OrvKKep-LLYMOB B P fick 116 125
LenoYuncrnieHHom pexume, obH/Ty - — 60
YpoBeHb NOGOYHLIX COCTaBMSAOLIMNX B CMIEKTPE 25,
BbIXOAHOIO CUrHana, Bbl3BaHHbIX YacTOTOM ha3oBOro Lspur =70t 125
paetektopa npu ferp = 1MIMY, - 60

I Mpu ncnonb3oeaHmmn netnesoro dunbtTpa PAMNY ¢ HoMMHanamMmu COOTBETCTBYHOLLIMMU TUMOBOW CXEMe
BKITHOYEHUS.
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9 OCHOBHbIe 3aBUCUMOCTH

5.5 T T T T T T T T T T T T T T T T T T T T T T T T T T T

o Ll
IS &) o @

YacTtota MNYH {cpenHaa no guanazony), My
@
(%))

- e e Y B
0 5 10 15 20 25 30 35 40 45 50 55 60 65 VO 75 80 85 D0 95 100105110 115 120125 130 135 140

Howmep guanasoHa MNyYH

PucyHok 17 — 3aBUCMMOCTb cpefHen no anana3soHy Yactotbl N'YH
OT HoMepa auana3oHa (T=25°C, Ucc=3,3 B)

55 T T T T

o
=]
T
|

s
53
|

KpyTusHa nepecTpotikt MYH {cpeaHss no aunanasony), MIu/B
5 5 5
T T
| |

]
@
T
|

50 L ! L ! I | I
25 3 35 4 45 5 55 6 65

Yacrota M'YH, My

PucyHok 18 — 3aBucnmocTb cpegHen no Amana3soHy KpyTuUsHbl nepectpounku NYH
ot yactotbl 'YH (T=25°C, Ucc=3,3 B)
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55 T
_____________
..... / .
- - - ~ -
i Yacrota [YH~6 Ty ‘s\
50 — - e e L I
. e S
v - b -~ .
-
~
-
@ v
= ’
[ -,
= 4
- e
- e --.....-....._____.h
- -,
" ",
= L UactoTa FYH ~4,5 [T T
8 " ‘t.,‘.-
5 e S,
2 e S,
Qa6 ’_.4" "~.,:.
g | -
w Lo’
...--"""‘ Yacrora lYH~3 Ty e
e o,
25 —
20 | | 1 1 | | 1 | 1 1 1 1 1 | | 1 1 | |

05 06 07 08 09 1 1.1 12 13 14 18 16 1.7 18 19 2 21 22 23 24 25
Hanpswe+wne ynpasnenus NYH, B

PucyHok 19 — 3aBucMmMocTb KpyTU3HbI nepectponku NYH ot HanpsixeHusA
ynpasneHusa Ha Bxoae TUNE (T=25°C, Ucc=3,3 B)

120

] B g
I I T
| | |

LvpvHa auanaaosa MYH, MMy

3
T
|

80— —

50 | | | | | | |
25 3 35 4 45 5 55 6 65

Yacrora MYH, My

PucyHok 20 — 3aBucumocTb WNpUHBbI ananasoHa NYH
ot yactotbl 'YH (T=25°C, Ucc=3,3 B)
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10 lFabapuTHbIN YepTEX MUKPOCXEMbI

[17,8+0,1 2 max_

30 | 21

31 ! 20 1
| -

T/2 0,063(4)

>
40 nnowagok @ 0.2+0,05
|

—,

40 . 11 -

|
| x
1 10 RO,2* 0.8*

Kntou =
4 pagunyca 40 nnowagok

YcTaHoBOYHAsA NMOCKOCTb /

A

1(4,440,15)

40 nnowapok 0,3+0,05 _ _ 0,4+0,1
40
|T/2.0,0630) | al| || s [
o LY T I W
,B E,
,B B,
=2 =
= = [
—1 - — — - — o
- += <
= =
5 =e
= =
11 55 | =
Mom s m

=

;) 6

07x9=63

1 *Pasmepbl 415 CpaBoK.

2 Hymepaums BbIBOOHbIX NIIOLLAA0K MOKa3aHa YCNoBHO.

3 Kpblwka, MeTannmnsaumsa obpaTHOM CTOPOHbLI kopryca v BbiBoA 37
3NEKTPUYECKN COELMHEHBI MEXay COBON.

PucyHok 21 — Kopnyc 5164.40-1
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M
52 39
O00000000 OO0 4o

| 38
O O
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O O
O X €
o 2
O o
O
O
O O
@)
13 | O
25
O 000 000000
14 24
3,254 max

1 Pasmepsbl kKOHTakTHbIX nnowagok (KIM) kpuctanna:
1-13, 25 - 38 (105x90) MkM™;
14 - 24, 39 - 52 (90x105) MKM.
MaTtepwuan KIT - AICu (Cu 0,5 %).
2 TonwumHa kpuctanna - (0,254 + 0,025) mm.
3 M - mapkmpoBska kpuctanna MLDR120 nokasaHa yCrnosHo.
4 KoopauHatbl KIT - cm. Tabnuuy Huxe.
5 Homepa KIT kpuctanna, kpome nepBon, NPUCBOEHbI YCMOBHO, WX
pacnonoxeHne COOTBETCTBYET TOMOMOrMYECKOMY YepTEXY.

PucyHok 22 — KpucTtann (6eckopnycHoe UCNosiHeHue)

Tabnuua 22 — KoopauHatbl KIN kpuctanna

ﬂ:z;%;ollzﬁm :I:;Zaa:zi KoopauHata X KoopauHata Y
1 CBIASFILT -1366.500 1016.920
2 OUTLVDSP -1366.500 876.920
3 GNDA -1366.500 736.920
4 OUTLVDSN -1366.500 596.920
5 OUTCMOS -1366.500 456.920
6 VCCA4 -1366.500 230.770
7 GNDA -1366.500 90.770
8 CP -1366.500 -49.230
9 GNDA -1366.500 -189.230
10 GNDA '-1366.500 -469.23
11 GNDA '-1366.500 -609.23
12 SW -1366.500 -749.875
13 VCCA4 -1366.500 -889.875
14 GNDA1 -1142.935 -1371.500
15 VCCA1 -723.375 -1371.500
16 REFIN -583.375 -1371.500
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nzgf,:,ﬂ;,ozﬁm r;gzaa;ti KoopauHara X KoopauHarta Y
17 GNDA -443.375 -1371.500
18 VCC 114.340 -1371.500
19 GND 418.000 -1371.500
20 CLK 558.000 -1371.500
21 DATAI 698.000 -1371.500
22 LE 838.000 -1371.500
23 DATAO 978.000 -1371.500
24 NRESET 1118.000 -1371.500
25 MUXOUT 1366.500 -1123.000
26 LD 1366.500 -983.000
27 CE 1366.500 -843.000
28 MUTE 1366.500 -703.000
29 GNDA 1366.500 -285.555
30 GNDA 1366.500 -145.555
31 GNDA 1366.500 -5.555
32 TUNE 1366.500 283.000
33 CVCOTEMP 1366.500 423.000
34 CBGVCO 1366.500 563.000
35 VCCA5 1366.500 703.000
36 VCCA5 1366.500 843.000
37 GNDA 1366.500 983.000
38 GNDA 1366.500 1123.000
39 RRer 795.910 1371.500
40 VCCA2 622.555 1371.500
41 VCCA2 482.555 1371.500
42 GNDA 342.555 1371.500
43 GNDA 202.555 1371.500
44 GNDA2 -48.000 1371.500
45 GNDA -188.000 1371.500
46 OUTI1N -328.000 1371.500
47 OUT1P -468.000 1371.500
48 GNDA -608.000 1371.500
49 OuT2P -748.000 1371.500
50 OUT2N -888.000 1371.500
51 VCCA3 -1028.000 1371.500
52 VCCA3 -1168.000 1371.500
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11 WHdopmauua gna 3akasa

Oboanavenue MapkupoBka Tun kopnyca TeM;::,?ang:bm
MUKPOCXEMbI
1508MT015 8MT 5164.40-1 MuHyc 60 — 125 °C
K1508MT015 K8MT 5164.40-1 MuHyc 60 — 125 °C
K1508MT015K K8MTe 5164.40-1 0-70°C

MpumeyaHne — MukpocxeMbl B GECKOPNYCHOM MCMNOSIHEHMM MOCTaBMAKOTCA B
BMAE OTAENbHbIX KPUCTanmoB, MofnydYaemblX pasgeneHnem nnactuHel. Mukpocxembl
nocraensTca B Tape (Kencax) 6e3 notepu opueHTauun. MapkupoBka MUKPOCXEMbl B
B6eckopnycHom ucnonHeHum — 1508MTO01H4, K1508MT01H4 — HaHOCUTCS Ha Tapy.

Mukpocxembl ¢ npuemkon «BlM» mapkupyoTcs poMOoMm.
Mukpocxembl ¢ npuemkon «OTK» mapkupytoTcs 6ykBon «K».
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NeNe
:ﬁl Hara Bepcus KpaTkoe coaepkaHue n3ameHeHus N3MEeHsIeMbIX
nucrtoB
1 29.12.2015 | 1.0.0 |BBepeHa Bnepsble
2 01.02.2016 1.1.0 |WcnpaBneH TemnepaTypHbIN gManasoH Mo TekcTy
12.07.2016 1.1.1 |WUcnpaeneHo o6o3Ha4eHne Kopnyca 1,25
KoppekTnpoBka B COOTBETCTBUM C
4 16.01.2017 1.2.0 [3ame4yaHnsasmMn 1 AONONHEHUSAMW TIaBHOIro o TekcTy
KOHCTpYKTOpa
M3meHeHOo 0603Ha4YeEHNE MUKPOCXEM o TekcTy
3ameHeH kopnyc 1,37
5 23.01.2018 130 BHeceHbl n3MeHeHust B Tabnuuy BbIBOAOB, 2,3,4,5
ycrioBHoe rpadudeckoe ob6o3HaveHme,
CTPYKTYPHYIO Bnok-cxemy
VcnpaeneHbl 0603Ha4YeHMs1 BbIBOAOB Mo TekcTy

© AO «lMKK Muna+dp»

TCKA.431239.004CTl1

41



https://findcable.ru/

	1 Структурная блок-схема микросхемы
	2 Условное графическое обозначение
	3 Описание выводов
	4 Указания по применению и эксплуатации
	5 Описание функционирования микросхемы
	5.1 Общее описание микросхемы
	5.2 Тракт опорной частоты
	5.3 Петлевой делитель частоты
	5.4 Фазовый детектор и зарядно-разрядный блок
	5.4.1 Ток смещения ЗРБ

	5.5 Генератор, управляемый напряжением
	5.6 Система автоматической установки диапазона ГУН
	5.7 Работа в режиме с отключенной автокалибровкой и непосредственной установкой рабочего диапазона ГУН
	5.8 Выходные делители частоты, выходы RF, CMOS, LVDS
	5.9 Детектор захвата частоты
	5.10 Универсальный выход MUXOUT
	5.11 Функция быстрого захвата частоты (Fast Lock)
	5.12 Функция предотвращения «проскальзывания» циклов (CSR – Cycle Slip Reduction)
	5.13 Отключение буферов выходного сигнала
	5.14 Фазовый шум и паразитные составляющие спектра выходного сигнала в дробных режимах работы
	5.15 Функция управления фазой выходного сигнала
	5.16 Ток потребления в различных режимах работы
	5.17 Процедура включения и начальное состояние микросхемы
	5.18 Описание протокола интерфейса программирования
	5.18.1 Запись регистров управления
	5.18.2 Чтение внутренних регистров состояния

	5.19 Карта регистров SPI-интерфейса

	6 Типовая схема включения микросхемы
	7 Предельно-допустимые характеристики микросхемы
	8 Электрические параметры микросхемы
	9 Основные зависимости
	10 Габаритный чертеж микросхемы
	11 Информация для заказа
	12 Лист регистрации изменений

