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21.1 BeedeHue

Mogaynb aHanoro-uundgposoro npeobpasoBaHus (ALM) umeeT Ao BOCbMK BXOOHbIX KAHamNOB.

BxogHon aHanoroBbIn CUrHam Yepes3 KOMMyTaTop KaHamnoB 3apsxaeT BHyTpeHHun koHgeHcatop ALIM Choip. Moaynb
AL npeobpa3syeT HanpsxeHue, yaepxmeaemoe Ha koHaeHcaTtope CHoLp B COOTBETCTBYHOLWMI 8 - pa3psaHbIv LudpoBow Kof
METOLOM MocCnefoBaTeNbHOro NpUonmKeHus. VCTOYHMK ONOPHOro HanpsbkeHUst MOXKET ObITb NporpaMMHO BbliGpaH ¢ BbiBOAA
Vop unu Vrer. Oonyckaetca pabota moayns AL B SLEEP pexume MuKpokoHTponnepa, npyv 3TOM B KayecTBE MCTOYHMKA
TakToBbIX MMNynbcoB Ans AL gomkeH 6biTh BoibpaH RC reHepaTop.

Ona ynpasnexusa ALIN B MUKpokoHTponnepe nucnonedyetcsa 3 pernucrpa:

e Peructp pesynstata ADRES;
e Peructp ynpaenexns ADCONO;
e Peructp ynpaenennss ADCON1.

Peructp ADCONO wucnonb3dyetca Ana Hactponku pabotel mogyna AL, a ¢ nomowbto permctpa ADCON1
yCTaHaBnvMBaeTCH, Kakme BXoAbl MMKPOKOHTponnepa byayT ucnonb3osatbes mogynem AL n B kakom pexvme (aHanorosbiv
BXOA unu Lmcposon nopT BBoAA/BLIBOAA).

CrpykTtypHasa cxema mogynsa ALIMN nokasaHa Ha pucyHke 21-1.

Puc. 21-1 CtpykTypHas cxema moayns 8 - paspsagHoro ALIM

CHS2:CHSO
: 111
0 : | ANT
: \_ 110 .
[ — 1 ANG
: 101
N . X | ANs
: O—'iloo : ANA4
VAIN . .
(BxoaHo# curHan) : oi1 . AN3/VREF
: \c 010 | AND
8 - paspsigHoe : :
ALn : ool .
. —0 \: ; AN1
1 : 00C |
voo M L 4 \o . ANO
1 1 s o H
VREF ! 010
Lo~ . 100
(OnopHoe ' o
Hanpsbkewue) . _____. OO0l
H [ 011
101

PCFG2:PCFGO

MpumeyanHue 1. B HEKOTOPbLIX MUKPOKOHTPONIepax 3TO OTAENbHbIN BbiBOA, 0603HavYaembln kak AVpp. 3TO nossonseT
nogkntoyate moaynb ALIMN k 6onee TOYHOMY UCTOYHUKY NMUTAKOLLETO HanpsKeHUs.
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21.2 Ynpaensrouwue peaucmpabl

Pernctp ADCONO:
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
| ADCS1 | ADCSO | CHS2 | CHS1 | CHSO | GO/-DONE | - | ADON | R — yTeHue buta
but 7 But 0 W — 3anuck buta

U — He peanu3oBaHo,
ymTtaeTca kak '0'
—n — 3Ha4yeHue nocne POR
—X — HEeN3BecTHoe
3HayeHne nocne POR

6uTbl 7-6: ADCS1:ADCSO0: BbiGop MCTOYHMKA TAaKTOBOIO CUrHana

00 = Fosc/2
01 = Fosc/8
10 = Fosc/32

11 = Frc (BHyTpeHHuI RC reHepaTop moayna ALM)

6uTbl 5-3: CHS2:CHSO0: Bbibop aHanorosoro kaHana
000 = kanan 0, (ANO)
001 =kanan 1, (AN1)
010 = kanan 2, (AN2)
011 = kaHan 3, (AN3)
100 = kaHan 4, (AN4)
101 = kaHan 5, (ANS)
110 = kaHan 6, (ANG)
111 = kaHan 7, (AN7)

MpumeyaHue. [Ing MUKPOKOHTPONNEPOB, B KOTOPbLIX HE peanu3oBaHbl Bce 8 kaHanos ALIMN. Mogynb
AL annapaTHO NO3BOMSET BbLIMOMHATL BbIOOPKY HEpeanu3oBaHHbIX KaHamNoB.

ouT 2: GO/-DONE: but cratyca mogynst AL
Ecnn ADON=1
1 = moagynb AL BeinonHseT npeobpa3oBaHne (ycTaHoBKa GuTa Bbi3biBaeT Hayano npeobpasoBaHns)
0 = cocTosiHMe oxunaaHua (annapaTHo cbpackbiBaeTCs NO 3aBepLUEHNto Npeobpa3oBaHmns)

ouT 1: He ncnonb3yercs: untaetcs kak ‘0’

6ut 0: ADON: BuT BrntoueHns mogyns AL
1 = moagynb AL BkntoyeH
0 = moaynb AL BbIkNoYeH 1 He noTpebnsaeT Toka
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Pernctp ADCON1:
U-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0 R/W-0
| - | - | - | - | - | PCFG2 | PCFG1 | PCFGO | | R - uteHue 6uta
but 7 But 0 W — 3anuck 6uta

U — He peanu3oBaHo,
yuTtaetca kak '0'
—n — 3HavyeHue nocne POR
—X — HEN3BECTHOE
3HayeHne nocne POR

6uTbl 7-3: He ncnonb3aytotes: yntatorcs kak ‘0’

6uTtbl 2-0: PCFG2:PCFGO: Ynpasnstowme 6utbl HacTpoiku kaHanos ALITM

PCFG2:PCFGO0 AN7 AN6 ANS5 AN4 AN3 AN2 AN1 ANO
000 A A A A A A A A
001 A A A A VREF A A A
010 D D D A A A A A
011 D D D A VREF A A A
100 D D D D A D A A
101 D D D D VREF D A A
11x D D D D D D D D
A = aHanoroBbIN BXo4 D = undposon kaHan BBoga/BbiBOAA

MpumevaHune. Korga BeiBog AN3 paGoTaet kak VRer, TO HanpsbkeHne Ha AN3 aBnsietcsa onopHbim ans ALN. Ecnu
BbiBog AN3 paboTaeT kak aHanoroBblii Bxog, (A), To onopHoe HanpsbkeHue anst AL 6epetcsa ¢ BeiBoga Vop.

MpumeyaHue. [llpn cBpoce MUKPOKOHTpONNepa BCE BbIBOAbI MynbTUMAMUMPOBaHHbIE ¢ mogynem AL (ANXx)
HacTpanBaloTCS Kak aHanorosble BXOAbI.
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21.3 Paboma modynsi AUl

B pernctpe ADRES coxpaHsieTca 8-pa3psifiHbii  pe3ynbTaT  aHanoro-umdgposoro npeobpasosaHuda. Koraoa
npeobpasoBaHne 3aBepLUEHO, pe3ynbTaT npeobpa3oBaHus 3anucbiBaeTca B permctp ADRES, nocne yero cbpackiBaeTtca 6ut
GO/-DONE (ADCONO0<2>) n yctaHaBnmBaeTca dnar npepbiBaHus ADIF.

Mocne BknodeHnst u Hactporku ALIMN HeobGxoamMmo BbiIOpaTh pabounint aHanorosbii kaHan. CooTBeTCTByHOLWME OUTBI
TRIS aHanoroBbix KaHanoB OOMKHbI HacTpavMBaTb KaHan nopTta BBoAa/BbiBoga Ha Bxof. lNepen Havanom npeobpasoBaHusi
Heo6XxoaMMO BblAEPKaTb BPEMEHHYHO Nay3y, pacyeT KOTOpoW NpuBeaeH B pasaene 21.4.

PekoMeHgoBaHHasi nocrneoBaTenbHOCTb AeACTBUIA Anst paboTbl ¢ ALIM:
1. HactpouTbe moagynb ALIT:
* HacTtpoutb BbiBOAblI Kak aHanoroBble BXxodbl, BxoAbl VRer WM LmucpoBble KaHanbl BBOAa/BbiBOAA
(ADCON1);
*  BbibpaTb BxogHou kaHan AL (ADCONO);
*  Bblbpatb NCTOYHMK TakToBbIX MMnynbcoB ans AL (ADCONO);
*  Bknountb mogynb AL (ADCONO).
2. HactpouTtb npepbiBaHve oT moaynst AL (ecnn Heobxoaumo):
»  C6bpocutb 6ut ADIF B '0";
*  YctaHoBuTb 6UT ADIE B "1";
*  YctaHoBuTb 6UT PEIE B '1";
*  YcraHoBuTb 6T GIE B '1".
3. BblgepxaTb nay3y, Heobxogumyto Ans 3apsagaku koHgeHcatopa Cholp.
4. HauaTb aHanoro-uudgpoBoe npeobpasoBaHueE:
e YcrtaHosutb GO/-DONE 6ut B '"1' (ADCONO).
5. OxupgaTb, OkOHYaHUsi Npeobpa3oBaHUs:
*  Xpatb, noka 6ut GO/-DONE He 6yneT cbpolueH B '0'; TN
*  OxupaTb NpepbiBaHMe MO OKOHYaHWUO Npeobpas3oBaHus.
6. CuutaTtb pesynbTaT npeobpasoBaHusi us pernctpa ADRES, c6pocutb 6ut ADIF B '0', ecnn aTo Heobxoaumo.
7. [Onsa cnepytowero npeobpasoBaHma HeOOXOAUMO BbINOMHUTL LArM HaynHasa c nyHkta 1 wnn 2. Bpewms
npeobpasoBaHnst ogHoro Guta onpegensietcss kak Bpemsa Tap. MuHuManbHOe BpeMsi oXxmuaaHus nepesg
cneayoLwmm npeobpasoBaHneM OOMKHO COCTaBNATb He MeHee 2T ap.

Ha pucyHke 21-2 nokasaHa nocrefoBaTenbHOCTb Npeobpa3oBaHus aHanoroBoro curHana. Bpemsa 3apsga Crowp -
WHTEpBan BpPEMEHU B Te4YeHMe KOTOpOro Ha BHYTPeHHU koHgeHcaTtop AL nopaetca BHewHWn curHan. Bpewms
npeobpasoBaHusa paBHO 10 Tap, OTCYET HauMHaeTCsi ¢ MOMeHTa ycTaHoBku B '1' 6uta GO. Cymma 3TuxX OBYX BPEMEHHbIX
WHTEpBAarnoB SBMSEeTCS ANUTENbHOCTbIO MOMHOro umkna npeobpasoBaHua ALMN. CywecTByeT MWHMMAanbHBIA MHTEpBarn
BPEMEHM, B TEYEHME KOTOPOro BHELWHWM CUrHam nodaeTcs Ha BHYTPEHHUM koHaeHcaTop Cholp, YTOObI rapaHTuMpoBaTb
Tpebyemyto TouHOCTb ALITM.

Puc. 21-2 NocnepoBaTenbHOCTb NPe0bpa3oBaHNsl aHANOroBOro curHana

i MonHbii yukn BeIGopkK ALIM

3apsp CHoLp MpeobpasosaHue

MpeobpasoeaHune AL 3aBepLueHoO,
pesynbTtar 3anucaH B pernctp ADRES.
KoHgeHcaTtop CHoLD BHOBb NOAKMIOMEH
K BXOQHOMY KaHany.

but ADIF yctaHoeneH B '1'.

Hauano npeobpasosaHus (6uT GO ycraHoBneH B 1Y)
Mepea Hauanom npeobpa3soBaHus KoHaeHcaTop CHoLD
OTKIKO4YEeH OT aHanoroBoro Bxoga.

MopkniounTb KoHAeHcaTop CHOLD K aHanoroBoMy BXOLY.
MNocne 3aBepLueHus npeo6pazosanua ALM unu BeiGopa aHanoroBoro kaHana.
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21.4 BpemeHHble mpeboesaHusi K noOkmoYeHuUro kaHana ALl

Ona obecneyeHns HeobxoaMMOW TOYHOCTM npeobpas3oBaHust, koHAeHcatop Crolp AOMKEH ycrneBaTb MONTHOCTLIO
3apskaTbCs 40 YPOBHSA BXOAHOro HanpsikeHusi. Cxema aHanorosoro Bxoga AL noka3dana Ha pucyHke 21-3. ConpoTuBneHus
Rs 1 Rss HenocpeACcTBEHHO BMUSIIOT Ha BpeMs 3apsiakv koHaeHcaTopa Cholp. Benuunna conpotusnexus kntova BblGopkm (Rss)
3aBUCUT OT HanpskeHust nuTtaHuss Vpp (CM. pucyHok 21-3). MakcumanbHoe pekomeHAyemoe 3HavyeHue BHYTPeHHero
COMNpPOTMBIEHNS UCTOYHUKA aHanoroBoro curHana 10kOm. [Npn MeHbLUMX 3HaYeHUAX CONPOTUMBIEHNSA UCTOYHWMKA CurHana

MeHblLle CyMMapHOe BpeM4A npeoGpasoBava.
Mocne ToOro, kak 6y}:l,eT Bbl6paH OOVWH W3 HEeCKOJIbKUX aHaroroBbiX BXOAHbIX KaHaloB, HO npexae, 4em 6yueT

npou3BoanTLCA npeobpasoBaHve, [OMKHO NPOMTW  onpegeneHHoe Bpems. [na  HaxoxAeHWs [OaHHOTO  BPeMEHM
BOCMOMb3yeTeck ypaBHeHneM 21-1. 310 ypaBHeHue aeT pesynbTar ¢ owmnbkon B %2 LSb (512 waros ALIM). Owwnbka B %2 LSb,
3TO MakcMmarbHas MOrpeLIHoCTb, No3BonsaLWas PyHKUMoHpoBaTe Moayno AL ¢ Heo6xoaMMOW TOYHOCTBIO.

YpasHeHue 21-1 BblucneHne BpeMEHHOW 3a4epKKu

Taca = Bpems 3agepxku ycunutens + Bpewmsi 3apsiga koHgeHcaTopa Crowp + TemMnepaTypHbIi KOadhrUneHT
=Tawp + Tc + Tcorr

YpaeHeHue 21-2 MnHumanbHoe BpeMs 3apsiga koHaeHcaTopa CHolp
VhoLp = (VRer - (Vrer/512))e (1 - (/ORI #Res *Ro)))
Tc =-51.2n® (1kOm + Rss + Rs) Ln(1/511)

B npumepe 21-1 nokasaHO BbIMMCIIEHWE MWHUMANbHOIO 3Ha4YeHWs BpeMeHu Taca. BbluMCneHus OCHoBbIBaKOTCA Ha
cnegyrowmnmx UCXo4HbIX AAaHHbIX!

Rs = 10kOm

Owunbka npeobpasoBaHust < 1/2 Lsb

Vbp =5B - Rss =7 kOm (cMm. rpaduk Ha pucyHke 21-3)
TemnepaTtypa = 50°C (MakcMManbsHO BO3MOXHast)

VHoLp =0B@t=0

Mpumep 21-1 BbluncneHme MUHUManNbHOTO 3HaYeHNst BpeMeHn Tacq

Taca =Tawvp + Tc + Tcorr
Taca = 5mkc + Te + [(Temnepartypa - 25°C)(0.05mkc/°C)]
Tc = - CHoLp (Ric + Rss + Rs) Ln(1/511)
=-51.2n® (1kOm + 7kOm + 10kOm) Ln(0.0020)
= - 51.2n® (18kOm) Ln(0.0020)
= -0.921mKkc (-6.2146)
= 5.724mke
Taca = 5MKC + 5.724mke + [(50°C - 25°C)(0.05mkc/°C)]

=10.724mkc + 1.25MKkeC
=11.974mkc

MpumeuaHue 1. HanpsxkeHne NCTOYHUKA OMOPHOrO HaNPsPKEHUSA VRer HE BNMSIET HA YpaBHEHME.
MpumeuaHue 2. KoHgeHcaTop CHoLp Nocne npeobpa3oBaHus He paspsKaeTcs.

MpumeyaHne 3. MakcumanbHOe pekOMeHOyeMOe 3HayeHue BHYTPEHHEro COMPOTMBMAEHWSA WCTOYHWKA aHanoroBoro
curHana 10kOm. 310 Heo6Xo0AMMO ANA KOMNEHCaLUN BHYTPEHHEIO TOKa YTEYKM.

MpumeyaHue 4. MNocne TOro, kak npeobpasoBaHne 3aBepLUEeHO, HeOBXOAMMO NporpaMMHO 0becneunTb 3aOepKKy He
MeHee 2.0Tap, Mpexge 4YemM HayHeTe cnepgytoulee npeobpasoBaHne. B TeuyeHue 3Ttoro BpemeHu koHaeHcatop Crolp He
NOAKMNIOYEH K BbIOpaHHOMY BXoaHOMY kaHany ALIT.

WWW.MICROCHIP.RU — nocTtaBku 1 Texnogaepxka Ha pyCCKOM 5i3blKe 8
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Puc. 21-3 Cxema aHanorosoro Bxoga ALIM

VDD
vr=06B . _____. 6B
Ric 1k:SS Rss: 5B
W—eY : VDD 4B
------- CHOLD gg
=+ | LEAKAGE — =51.2n0®
VT=0.GB + 500 HA T I I I I I I I
5678910M
J__Vss Rss
(k)

O603Ha4YeHus:

CriN

V1
ILEAKAGE
Ric

SS

ChoLp

- BXOOHaA €MKOCTb;

- NOPOroBoe HanpsaxeHue;

- TOK YTEYKUM BbIBOAA,

- conpoTuBneHne coegnHeHus,
- nepekn4yartesnb 3allenku;

- KOHOEHCaTOop 3allesiku.
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21.5 Bbi6op ucmoy4yHuka makmoesbix umnynbcoe osnsi ALI

Bpems nonyyeHusi ogHoro 6uta pesynbTtata paBHO Tap. [ns 8-pa3psagHoro pesynbTtata Tpebyetca kak MUHUMYM 9.5Tap.
MapameTpbl TakToBOro curHana ana ALN onpegensatotcs nporpaMMHO, Tap MOXET NPUHMMAaTL CneayoLLme 3HaYeHus:

e 2Tosc;
* 8Tosc;
*  32Tosc;

e BHyTtpeHnnuit RC reHepatop moayns AL (2-6mkc).

[na nonyyeHnss KOPPEKTHOroO pesynbTaTa npeobpas3oBaHMs Heobxoaumo BbiOpaTh MCTOYHUK TakToBOro curHana AL,
obGecneymBatoLmmn Bpems Tap He MeHee 1.6 mkc (cM. napameTp 130 B pasgene "SnekTpuyeckne xapakTepucTukn®).

B tabnuuax 21-1 n 21-2 ykazaHO MakCMMarnbHOe 3Ha4YeHne TakTOBOW YacTOTbl MUKPOKOHTPONNEepa Ans Kaxaoro pexwma
CUHXpOHM3MpYtoLlero curHana ALM.

Tabnuuya 21-1 MakcumanbHoe 3HaveHue Fosc yaosneTtsopsiowme TpeboBaHuio K Tap
(8N MMKPOKOHTPOJSISIEPOB C HOpMasibHbIM AMana3oHoM HanpsihkeHus nuTtaxus (C))

UcTtouyHuk umnyncos AL Paboyas 4yactoTa Fosc
UcTouHMK ADCS1:ADCS0 20MIy 5MIu 1.25MI'y, 333.33klNy

2Tosc 00 1001c™ 400nc"™” 1.6 MKC BMKC

8Tosc 01 400nc™ 1.6 Mkc 6.4 MKC 24mkc®

32Tosc 10 1.6 mMKC 6.4 MKC 25.6 MKc") 96MKC")

RC-reHepaTop 11 2-6mkc' 2-6mkc! 2-6mkc' 2-6mkc'”
O603HaveHne: 3aTeHeHHbIe SYENKUN - HE PEKOMEHO0BaHHOE 3HayYeHue.
Mpumevanus:

1. TunoBoe 3HayeHue BpemeHn Tap RC reHepaTopa AL paBHO 4MKC, MOXET BapbMpoBaTbCA OT 2MKC
0o 6MmKc.

2. 370 3Ha4yeHWe BbIXOOUT 3a Npeaernbl MUHMMAIrbHO A0NYCTUMOro BpeMeHu Tap.

3. [Ons OGonee ToyHOro npeobpa3oBaHUsA peKOMeHAyeTCs BblOpaTb APYro WUCTOYMHMK TaKTOBbIX
UMMYNbCOB.

4. Korga TakToBasi YactoTa MWKpOKOHTpornepa 6onblwe 1My, pekomeHayeTcs wcnonb3oBatb RC
reHepatop ALI Tonbko ansa pabotel B SLEEP pexume.

Tabnuya 21-2 MakcumanbHoe 3HadveHue Fosc yoosneTsopsiowme tpeboBaHnio K Tap
(8N MMKPOKOHTPOMJIEPOB C PacLUMPEHHbIM Anana3oHoM HanpsixeHnus nutanns (LC))

UcTtouyHnk umnynscos AL Pa6ouas yactoTa Fosc
UcToYHMK ADCS1:ADCS0 4Mly, 2Mly 1.25MI'y, 333.33klMy

2Tosc 00 500Hc"” 1.0mkc™” 1.6 MKC BMKC

8Tosc 01 2.0mkc® 4.0 MKc 6.4 MKC 24mkc”

32Tosc 10 8.0 MKc 16.0 MKc 25.6 mxkc" 96mrc™

RC-reHepaTtop 11 2-6mkc’ 2-6mkc’ Y 2-6mkc’ 2-6mkc
O603HayeHne: 3aTeHeHHbIe SYENKUN - HE PEKOMEHOBAHHOE 3HaYeHMeE.
MpymevaHus:

1. TunoBoe 3HayeHue BpemeHn Tap RC reHepaTopa AL paBHO 4MKC, MOXET BapbMpoBaTbCA OT 2MKC
10 6MKC.

2. 370 3HayeHue BbIXOAUT 3a Npeaernsl MUHMMAanbHO A0NYCTUMOro BpeMeHu Tap.

3. [Ons OGonee To4HOro npeobpa3oBaHUs pekoMeHAyeTCs BblOpaTb APYroM WUCTOYMHMK TaKTOBbIX
NUMMYyNbCOB.

4. Korga TakToBag 4yactoTa MUKpPOKOHTpornepa Gonbwe 1ML, pekomeHayetca ucnonb3oBaTb RC
reHepaTop AL Tonbko ans padotbl B SLEEP pexume.
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21.6 Hacmpolika aHano208bix 8x0008

Peructpel ADCON1 1 TRIS oTBevatoT 3a HacTpoliky BbiBogos ALIM. Ecnn BbiBOAbI MUKPOCXEMbI HACTpamMBalTCA Kak
aHanorosble BXOAbl, TO MPW 3TOM [OSKHbI ObITb YCTaHOBMEHbl CcoOoTBeTCTBylOWMe 6utbl B peructpe TRIS. Ecnum
cooTBeTCTBYOWMA 6UT cbpoweH B '0', BbIBOA MWKPOCXEMbl HACTPOEH KaK LMMPOBOW BbIXOA, CO 3HAYEHWUSMU BbIXOAHbIX
HanpskeHun Von nnm Vor.

Mopynb AL dyHKUMOHMPYET HE3AaBUCMMO OT cocTosiHMSA 6uToB CHS2:CHSO n 6uTtos TRIS.

MpumeyaHue 1. MNpy YTEHUN COOEPXKUMOrO peErMcTpa nopta Hynv GyayT ycTaHOBMEHbI B TEX paspsaax, KoTopble Obinn
HACTPOEHbI Kak aHanoroBble BxoAbl. HacTpoeHHble Ha LMdpOBOM BXOA kKaHanbl OyayT npeobpa3oBbiBaTb BXOAHbIE aHANOroBbIe
YPOBHM B LMPPOBbLIE, YTO OOQHAKO HE OKaXXeT BNUSIHUA HA TOYHOCTb Npeobpa3oBaHus.

MpumeyaHue 2. 3HayeHVs HaNpsXKEHWW, NMO4ABAEMbIX Ha BbIBOAbl, HACTPOEHbI Kak aHarloroBble BXOAbl, BKM4as
BbiBoAbl (AN7:ANO), MoryT BnNusATb Ha TOK NoTpebneHust BxogHoro Gydepa, KOTOpbIA MOXET BbIATU 332 Mpedenibl 3Ha4YeHWw,
OrOBOPEHHbIX B TEXHUYECKON cneuudukauum.

21.7 AHanoeo-yugpoeoe npeobpasoeaHue

B npumepe 21-2 nokasaHa nocnenoBaTenbHOCTb AencTBU Ansa paboTbl ¢ ALIMN. BeiBoabl HACTPOEHbLI Kak aHanorosble
BXOAbl. WCTOYHMK onopHoro HanpsbkeHus — Vpp. PaspelweHbl npepbiBaHus ot mogyns AL, MctovHnkom wumnynbcos
npeobpasoBanus siBnsieTcs RC reHepaTop ALM. AHanorosoe LmcgpoBoe npeobpasoBaHue BbinonHseTcs ¢ BbiBoga ANO.

MpumeyaHue. but GO/-DONE u 6ut Bkntoverns AL gomxHbl ycTaHaBNMBaTLCA pa3HbIMU KOMaHO4aAMU.

C6poc 6uta GO/-DONE B '0' BO BpeMs npeobpa3oBaHusi NpMBEAET K ero npekpaLleHuto. [Npu aTom perucTp pesynbraTa
(ADRES) He unameHuT cBoero cogepxumoro. locne gocpovHoro 3aBeplueHus npeobpasoBaHus Heobxogumo obecneunTb
BpemMeHHyl0 3amepxky 2Tap. BblgepxaB Tpebyemyro naysy, MOXHO HayaTb HOBOe MpeobpasoBaHus YCTaHOBKOW Outa
GO/-DONE B '1".

Ha pucyHke 21-4 nokasaHa nocrnefoBaTenbHOCTb NONydYeHns pesynbTarta nocne ycraHosku outa GO/-DONE B '1'.

lMpumep 21-2 BuinonHeHne npeobpasoBaHusa AL

BSF STATUS, RPO ; BbibpaTtb 6aHk 1

CLRF ADCONL1 ; Hactpoutb Bxogb! AL

BSF Pl E1, AD E ; Paspewmntb npepbiBaHusa ot AL

BCF STATUS, RPO ; BeibpaTb 6aHk 0

MOVLW 0xCl ; TakToBble nmnynbckl oT RC reHepaTopa ALIMM,
MOVWF ADCONO ; BknoumTb ALIIM, BeIGpaTh KaHan 0

BCF PIR1, AD F ; CobpocuTb chnar npepbiBaHun ot AL

BSF I NTCON, PEI E ; PaspewwunTtb nepudepuinHble npepbiBaHNS
BSF I NTCON, G E ;PaspelumTb NpepbiBaHWs B cucteMe

; BoigepxaTtb naysy, Heobxoaumyto Ans 3apsaa BHyTpeHHero koHaeHcatopa Cholp.
; 3aTem HaumHaTb NnpeobpasoBaHune ALIMM.

)

BSF ADCONO, GO ; CTapTt npeobpasoBaHus
: ; OxunpaTtb yctaHoBky cnara ADIF nnm cbpoc
; 6Buta GO/-DONE no 3aBepLueHuto npeobpasoBaHms

Puc. 21-4 INocnepoBaTtenbHOCTb NONy4YeHNs pedynbTtarta nocrne ycraHoku 6uta GO/-DONE B '1'

_TAD1 TADZ TAD3 TAD4 TADS TAD6 TAD7 TapB  TaDS TAD10 TAD11
T b7 b6 b5 b4 b3 b2 bl b0 b0

Cneaytowmid Takt Q4:

OrtknioveHmne koHgeHcaTopa CHOLD 3arpyaka peaynsTata 8 ADRES
OT aHanoroeoro Bxoaa C6poc 6uta GO B '0'
Yeranoska 6uta ADIF B '1'
YcraHoeka Gura GO B '1' v

Mogknyernne koHgeHcaTopa CHOLD K aHanoroBomy BXogy
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Puc. 21-5 briok cxema paboTbl AL

DS33023A

ADON 0

ADON = 0'?

Oa 3apepxka cTapta
npecGpasopaHus
OfINH LUK KOMaHA

reHepaTop
ALM?

KomaHpa
SLEEP?

MpeobpaaosaHud
3aBepLeHo
GO=0
ADIF =1

3anepxka
2Tap

MpeobpaaosaHne
38BOPLLGHO

GO =0
ADIF =1

SLEEP?

3agepxka
2Tap

Ocraeaties B
SLEEP pexume,
BolknouMTL ALJM

Her
Mpepeath
Ha npeobpazoBaHve
GO =0
ADIF =0
Her
Y
I'Ipae::: 33088HHE SLEEP pexvM,
PLUEHO
GO =0 BbIKMOYUTL ALIM
ADIF =1
Y
Bapepxka \
2Tap
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21.7.1 BeicTpoe npeobpaszoBaHue B3aMeH pa3speLuaroien CnocobHOCTH

WHorga 6biBaeT Heobxoaumo GbICTpoe No BpemMeHn npeobpasoBaHMe 3a CUET CHWDKEHWUsI paspeLuarolienn cnocobHoCTr
ALI. 3Tta ocobeHHocTb pabotel mopyns AL moxeT wmcnonb3oBaTbCcs B Mporpamme nonb3oBatens. Hesasucumo ot
ncrnonb3yemow paspeLuaroLlert cnocobHOCTU NHTepBarn BpeMeHu Tacq OCTAeTCs HEM3MEHHBIM.

[nsi yckopeHns npeobpa3oBaHUs reHepaTtop TakToBbIX UMMynbcoB Moayns ALIM mMoxeT ObiTb BKIOYEH Tak, 4YTOObI
Bpemsa Tap BbIWMIO 3a npedenbl MUHMManbHO-4OMYCTUMOrO 3Ha4YeHUs (CM. COOTBETCTBYHOLLME MNapameTpbl B pasgene
"OnekTpuyeckme xapaktepuctukun"). MNpm atom mopynb ALIMN Gyget BbigaBaTb HEKOPPEKTHbIM  pesynbTaT. MCTOYHMKOM
umnynbcoB npeobpasosaHusa ALIM MoxeT ObiTb oAnH M3 Tpex UcTouHukoB: 2Tosc, 8Tosc, 32Tosc (RC-reHepatop He moxeT
ncrnonbL3oBaTbCs).

Bpems npeobpasoBaHns MoXeT BbiTb BblMMCNEHO MO dopMyne:

Bpems npeobpasosanns = Tap + N « Tap + (10 - N)(2Tosc) ,
roe N - paspsgHoctb ALTT.

MN3-3a TOro, 4to Bpems Tap 3aBMCUT OT YacCTOTbl KBApLIEBOro reHepaTopa MUKPOKOHTpoOMepa, nonb3oBaTerb JOMKeH
ucrnonb3oBaTb Kakon-Hnbyab MHOW MeToAOB (Hanpumep, MCNomnb3ys TauMmep, NPOrpaMMHbIA LMKN U Op.) Ans onpeaeneHvs
BpemMeHu usmeHenuns. B npumepe 21-3 npeacraBneHo AnMTenbHOCTL 4 - paspaaHoro npeobpasoBaHmns, NPOTUB 8 - paspaAHOro.
Hanpumep, Ans MUKpOKOHTponnepa ¢ TaktoBon Yactoton 20MIy (taktoBbii curdan ALIN 32Tosc). Yepes 5Tap, nocne crapta
npeobpasoBaHus, TakToBbIn curHan ALIN nporpammHo nepekntovaeTca Ha 2Tosc.

Mpu 2Tosc He BblAePXaHO MUHUManbHoe TpebosaHue K Tap, Noatomy 4 mnagwmx Gwuta OyAayT MMeTb HeBepHoe
3HaveHue.

lMpumep 21-3 PacyeT gnutensHoCTy 4 - paspsaHoro npeobpasoBaHus

1) Pa3peweHune
Hacrora 4 6uTa 8 out
Tap 20MI'y 1.6 MKC 1.6MKC
Tosc 20MIMy, 50 HC 50 HC
Tap+ N+ Tap + (10 - N)(2Tosc) 20MI'y 8.6 MkC 17.6 MKC

MpymevaHus:
1.  MwvHumanbHoe pekomeHayemoe 3HayeHne Tap = 1.6MKc.
2. Ecnun tpebyetca nonHoe 8 - pa3psgHoe 3HaveHne npeobpa3oBaHns, ICTOYHUK TAKTOBbIX MMNYNbCOB ANs
moaynst AL He JomkeH N3MeHATbCS.

21.8 Paboma modynsi AUl e SLEEP pexume MUkpokoHmpousiepa

Mopyne ALIIM moxeTt pabotate B SLEEP pexvme MukpokoHTponnepa npu yCroBWM, YTO WMCTOYHWKOM WMMYSbCOB
npeobpasoBaHua AL 6ynet BHyTpeHHun RC reHnepatop (ADCS1:ADCS0=11). lMNMpu BbiGope RC reHepatopa umnynbCcoB
moaynb AL caoenaeT 3agepXKy B OOMH MalUMHHBIA LMK Neped Havanom npeobpas3oBaHusA. OTO MO3BONSAET nporpamme
nonb3oBaTensi BbIMONHWUTL koMaHay SLEEP, Tem cambiM yMeHblwnTb “uudpoBoii wym” Bo Bpemsi npeobpasoBaHus. Mocne
3aBepLueHns npeobpasoBaHust annapaTtHo cbpackiBaetcs 6ut GO/-DONE B '0', pedynbTaT npeobpa3oBaHunsi COXpaHsieTcsl B
pernctpe ADRES. Ecnu paspeweHo npepbiBaHne ot ALI, To MuKpokoHTponnep BbiigeT u3 pexuma SLEEP. Ecnn xe
npepbiBaHne ObINo 3anpeleHo, To nocne npeobpasoBaHnsa mogynb AL Oyaet BobikntoyeH, xota 6ut ADON octaHetcs
YyCTaHOBMNEHHbIM.

Ecnn 6bin BbIGpaH Apyron MCTOYHUK TakToBbiX MmnynbcoB AL (He BHyTpeHHuMn RC reHepaTop), TO BbIMNONHEHWNE
nporpammon nHcTpykumn SLEEP npepseT npouecc npeobpasoBaHns 1 BbiknoumMT Mogyne AL, octaBuB ycTaHOBNEHHbIM 6UT
ADON. BeikntoueHne mogynsa ALIM yMeHbLINT TOK NOTpebrneHns MUKPOKOHTponnepa.

Mpumeyanue. [Ona pab6otsl mogyns AL B SLEEP pexvume Heobxogumo Bbibpatb BHyTpeHHu RC reHepatop
(ADCS1:ADCS0=11), uHcTpykumsa SLEEP pomxHa ObiTb BbIMONHEHa cpasdy Mnocrne KOMaHAbl, yCTaHaBnuBawowen 6wt
GO/-DONE B '1'.
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21.9 ToyHocmb npeobpasoeaHusi AUl

AbcontotHasa TovHocTb AL onpegensetcsa cymmapHOW OLWIMOKON, MCXoAs M3 OWKNOKM AUCKPeTM3aummn, UHTerpansHon
OLWMNOBKM, OWNOKN LiKanbl, OWMOKN CMeLleHUs M MOHOTOHHOCTW. CymmapHasa owwmbka onpeaenseTcd Kak MakCumarbHbI
pa3bpoc Mexgy TekyluMm U ugeanbHbiM pesynbTaTtoM Ans noboro 3HaveHuns. AbcontoTHas owwnbka AL meHbwe *+ 1
3Havawlero 6uta npu Vpp=VRer, HO OHa Bo3pacTaeT npu oTkNoHeHun VRer OT Vpp.

B HekoTOpoM Amanas3oHe HanpshkeHW Ha aHanoroBoM BXxoAde LMdpoBOW pesynbTaT OydeT OAMH M TOT Xe. JTo
BO3HMKAET M3-3a AMCKpeTusaumm, Kotopas HemsbexHa npu npeobpas3oBaHWM aHANOroBOW BeMWYMHbLI B LMAPOBYIO dopmy.
Owwbka amckpeTnsaumm coctaenseT + 2 3Hayawero 6uta, U eQUHCTBEHHBIN CNOCO6 YMEHbLUUTL €€ - YBENUYNTbL pa3psagHOCTb
ALIM.

Owwnbky cmeLleHns cocTaBrnsieT pasHOCTb Mexay pesynbTaToM MepBoro npeobpasoBaHUs U naeanbHbIM 3HAYEHUEM.
OT1a owmnbka caBuraet BCO nepeaatodHyo YHKUMIO, U MOXET ObiTb yyTeHa npu nomoLum kanubposkn. Owmbka BHOCUMTCS B
pesynbTaTe HanoXeHWs TOKOB YTEYKM M BLIXOAHONO COMPOTMBIEHNS UCTOYHUKA cUrHana.

Owwnbka ycuneHnss namepsieTcs kak MakCcumanbHOe OTKIOHEHWe pesyrbTaTta, CKOPPEKTUPOBAHHOMO C YY4eTOM OLUMOKM
cMelleHuns. 3Ta owmnbKa NposiBNSETCS B BUAE M3MEHEHUs HaknoHa nepefaToyHon yHkumn. Owmnbka ycuneHns moxet 6biTb
oTkannbpoBaHa u y4TeHa.

Owwnbka NMHENHOCTV onpeaenseTcs Kak pasHuua B NpMpaLLeHMn BXOGHOTO HanpshXeHus NS noflyYyeHns OANHaKOBOro
npupaLLeHnst BbIXOQHOTO KoAa U He nopaaeTcs kanvbposke. MHTerpanbHas owmbka BelYMCASETCH Kak OTKIOHeHNe pesynbraTta,
CKOPPEKTUPOBAHHOIO C Y4ETOM OLUMOKW YCUNEHMS.

OndpdepeHumanbHas owmnbka BbIMUCAAETCSH Kak OTKNOHEHME MaKCUMMarbHOM ONMHbI KOAAa pe3ynbTaT OT WaearbHON
ONnHbI Koga 6e3 yyeTa apyrux owmnbok.

MakcrMmanbHbIn TOK YTECKM BbIBO4A CMOTPUTE B pa3sgene "3dnektpudeckue xapakrepuctukun" napametp D060.

B cuctemax ¢ HM3KOM TakTOBOW 4acTOTOW NMpeanoyTUTENbHO Ucnornb3oBaHne BCTpoeHHoro RC reHepaTtopa. B cucremax
C BbICOKON paboyelrt 4acTOTOM crnegyeT MCNOMb30BaTb TAKTOBLIN CUrHaNm OT OCHOBHOrO reHepatopa. [lpegnovtutensHo
ucnonb3osatb AL ¢ Tap He GonbLue 8 MKC, HO HE MeHbLLE PEeKOMEHAOBaHHOIO HIDKHEro npeaena. Vicnonb3oBaHne TakToBOro
CuMrHamna OT OCHOBHOrO reHepaTopa MO3BOMSET CHW3WUTb BMWSHWE LUYMOB OT MEPEKMoYeHUss BHYTPEHHUX BEHTWUMEen, T.K.
nepekmtodeHne norukn ALIM NpoucxoauT CUHXPOHHO C APYTUMM YCTPOWCTBaMKW, YTO HEBO3MOXHO MpW WCMONb30BaHUM
BcTpoeHHoro RC reHepatopa. Ecnn kaHanbl LudpoBoro BBoAa BbIBOAA MOCTOSIHHO aKTUBHBI, MOTEPS TOYHOCTU M3-3a LUYMOB
Npuv NEPEKNIOYEHNN MOXET ObITb 3HAYNTENBHOWN.

B cnyyae ucnonbsosanuns ALIN B SLEEP pexume, NCTOYHMKOM TakTOBOrO CurHana AormkeH ObiTb BCTPOeHHbI RC
reHepatop. B aTtom pexume OTCYTCTBYIOT LM(pPOBbLIE WyMbl, T.K. APYrMe y3nbl MUKPOKOHTPOMMepa OCTaHOBMEHbI, NO3TOMY
TOYHOCTb Npeobpa3oBaHMsa NOMy4aeTCa BbICOKOWN.

21.10 Sgpghekm cbpoca

Mpu cbpoce MUKPOKOHTPOMMEepa 3HAaYEeHUs BCEX €ro perucTpoB yCTaHaBnMBalTCA Mo ymondaHuio. COpoc BbikMovaeT
moaynb ALIM, a Takke ocTtaHaBnMBaeT npoLecc npeobpasoBaHus, ecnv oH Obin Hayat. Bece BbIBOAbI, UCNOMb3yeMble MOAYEM
AL, HacTpanBatoTcs kak aHanorosble BxoAbl. Pernctp ADRES nocne cbpoca POR GyaeTt cogepxaTb HEM3BECTHOE 3HAYEHME,
a nocne octanbHbIX BUAOB cOpoca HE NBMEHUT CBOErO 3HAYEHUS.

21.11 Ucnonb3oeaHue CCP mpuzeepa

AHanoro-undgpoBoe npeobpasoBaHve MOXeT ObiTb 3anyLeHo Mpu Momowm “Tpurrepa cneumanbHoro cobbitus”
mogynsa CCP. [ing atoro Heobxoaumo, 4tobbl 6utel CCPxM3:CCPxMO0 (CCPxCON<3:0>) 6binun 3anporpammupoBaHsl kak 1011
1 6bin BkrtoveH moaynb ALM (6ut ADON porxeH 6biTb ycTaHoBneH B '1'). Npu cpabatbiBanuu Tpurrepa 6ut GO/DONE 6ynet
ycTaHoBneH B '1', Tem cambIM, 3anyckas npeobpasoBaHue, a cogepxumoe Tammepa TMR1 Gygetr obHyneHo. Tanmep
cbpacbiBaeTca M aBTOMAaTUYeckn MOBTOPSET 3anyck npeobpasoBaHus 4Yepes onpeferneHHble MNPOMEXYTKM BpEeMEHW.
Monb3oBaTtento Heobxoammo ByaeT TONbKO BOBpeMsi cunTbiBaTb codepxumoe pernctpa ADRES. [lo Havana npeobpa3soBaHus
HeobxoAMMO BbibpaTe COOTBETCTBYIOLUMI aHamnoroBbl KaHam, npexge 4YeMm “Tpurrep cneumanbHOro cobbiTna® Bbl30BET
yctaHoBky 6uta GO/DONE.

Mpn BbikNtoYeHHOM Mopayne AL (6utr ADON cbpoweH B '0') curHan “Tpurrepa cneumanbHOro cobbitns”
urHopupyetcs, Ho Tanmep TMR1 npogomkaeTt paboTaTtb 1 cbpacbiBaTbCS.
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21.12 lNodknroveHue k modysnro AUI

Ecnn 3HadyeHne BxoOQHOro HanpshkeHus npesbiwaeT Ha 0.2B BenuunHy nopora nutarwmx HanpsbkeHun (Vss n Vop), TO
TOYHOCTb NMpeobpa3oBaHns BLIVAET 3a Npeenbl 3Ha4eHU, OroBOPEHHbIX B cneLuundukaumm.

WHorga, Ans crnaxveaHnsa nynbcaunin BXOAHOro curHana, Ha sxod AL gobaensetcs BHewHAs RC uenovka. 3HaveHve
conpotuenenns R pomkHo BbiBupaTbca Tak, 4TOObl OOLiee COMpPOTUBIIEHWE WCTOYHMKA curHana Obino B npegenax
pekomeHaoBaHHOW BenuuuHbl  10kOm. JTioOoW BHELWHWIA  SMEKTPOHHBIN  KOMMOHEHT, MOAKMIOYEHHbI K aHanoroBomy
BXoAy(KOHAeHcaTop, CTabUNUTPOH 1 Ap.), AOMKHbI UMETb HU3KWUIN TOK YTEYKM Yepes BblBOA.

21.13 NMepedamoyHasi pyHkyusi mooynsi ALl

NpeanbHaa dyHkuna mogyna ALIN pabotaet no cnegywlowemy npasBuny: NepBbii OUT 3HayYeHUs m3mepseMon
aHanoroBow BenuuuHbl BydeT ycTaHOBNeEH, ecrnu BXoAHoe HanpskeHue (Van) Ha aHanoroBom Bxoge Oyaet pasHo 1 Lsb
(VRrer/256) (cm. pucyHok 21-6).

Puc. 21-6 VigeanbHas nepegaTtoyHas dyHkumns mogyns ALIM
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HanpsokeHue Ha aHanoroBoM Bxoae
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21.14 UHuyuanusayus
B npumepe 21-4 nokasaHa nHmymnanuaauymna mogynsa ALIMN mukpokoHTponnepa PIC16C74A.

TMpumep 21-4 Nunumanusauns moayns ALIM (ana PIC16C74A)

BSF STATUS, RPO ; BbiGpaTtb 6aHk 1

CLRF ADCON1 ; Hactpoutb Bxogbl AL

BSF Pl E1, AD E ; Paspewwmntb npepbiBaHusa ot AL

BCF STATUS, RPO ; BeibpaTb 6aHk 0

MOVLW 0xCl ; TakToBble nmnynbckl oT RC reHepaTopa ALIMM,
MOVWF ADCONO ; BknoumTb AL, BeIGpaTh KaHan 0

BCF PIRL, AD F ; CopocuTb donar npepbiBaHuin ot AL

BSF I NTCON, PEI E ; PaspelwuTb nepudepuiiHbie npepbiBaHns
BSF I NTCON, G E ;PaspelwunTb npepbiBaHNs B CUCTEME

; BoigepxaTtb nayay, Heobxoaumyto Ans 3apsaa BHyTpeHHero koHaeHcatopa Cholp.
; 3aTem HaumHaTb NnpeobpasoBaHune ALIMM.

BSF ADCONO, GO ; CTapTt npeobpasoBaHus
: ; OxunpaTtb yctaHoBky cnara ADIF unu cbpoc
; 6Buta GO/-DONE no 3aBepLueHuto npeobpasoBaHns
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21.15 Omeembi Ha Yacmo 3a0asaeMbie 80MPOChI

Ecnun Bbl He HalngeTe oTBeTa Ha Baw Bonpoc B 3TOM rmaBe pasgena, 3agante ero, HanMcas Ham MUCbMO MO agpecy
support@microchip.ru.

Bonpoc 1: A wcnonb3yto wmukpokoHTpornnep PIC16C7XX B cBoem ycTpoucTBe. 3ametwn, 4YTO pesynbraT
npeobpasoBannst ALIM He Bcerga ToveH. YTto MoXHO caenatb?
Omeem 1:

1.

YpooctoBepbTecb, 4TOo Bbl  BbinonHseTe TpeboBaHWst cuHxpoHu3aumm ALIN. Ecnn Bbl  NOCTOSIHHO
BkMoyaeTe/Bbikntovaete AUM nnm uameHseTe BXOAHOW KaHam, TO HeobxoaMmo obGecneynTb MUHUMAanbHYH
3adepxKy nepep Hayanom npeobpasoBanHus. 3HaveHne Tap (Bpems nonyyeHne ogHoro 6uta) AOMmMKHO ObITb OT 2MKC
0o 6mke (yctaHaBnmBaeTcs B pernctpe ADCONO). Ecniv Tap cnvwkoM mMano, BXOOAHOE HanpsbkeHne He MOXeT ObiTb
NONHOCTbI0O npeobpasoBaHo. Ecnn Tap AoctatovHo Gonblioe, TO HanpsikeHue Ha koHaeHcatope Cholp MOXET
M3MEHUTLCS 3a CYET BHYTPEHHMX TOKOB YTeyku. Bbibop mapameTpoB CUHXPOHM3ALMU OMUCaH B TEXHWYECKOW
JokymeHTaumm. C mnoMoLLbio NpeAcTaBreHHbIX (OPMYN MOXHO BbIMUCIMTL NapameTpbl CUHXPOHW3aUUWM Ans
KOHKpETHOro criyyas.

[octaToyHO 4acTo BHYTPEHHEE COMPOTMBIIEHUE UCTOYHMKA cuUrHana umeeT Gonbloe 3HadeHne (6onbie 10kOm),
No3TOMYy TOK, 3apsbkarowwmi koHgeHcatop CHoLp, MOXET BNUATb Ha TOYHOCTb NpeobpasoBaHus. Ecniv BxogHowm
curHan ObICTPO HE M3MEHSeTCH, TO MOXHO K aHanoroBoMy Bxody noAakmnouute koHaeHcaTop 0.1mk®. OTtoT
KOHOEHCaTop 3apaguTbCs OO0 HanpshKeHWs aHanoroBoro curHama u npu Bblbopkn obecneunt Tpebyembiii
KpaTKOBPEMEHHbIN TOK 3apsga BHyTpeHHero koHaeHcaTtopa Crowp (51.2nd).

M3 TexHnyeckon AokyMeHTauuu: " B cuctemMax C HU3KOW TakTOBOW 4acTOTOW MpednoyvTUTENbHO WUCMOMb30BaHWe
BcTpoeHHoro RC reHepaTopa. B cuctemax c Bbicokor pabodert 4acToTon cnefyeT UCMonb30BaTh TAKTOBLINA CUrHar
OT OCHOBHOro reHepaTopa. [peanoytuTenbHo ucnonb3oBatb AL ¢ Tap He Gonblwe 8 MKC, HO He MeHbLue
pEKOMEHO0BAHHOTO HWXHEro npegena. lcnonb3oBaHne TakTOBOrO CUrHana oT OCHOBHOMO reHepartopa no3sonsiet
CHU3UTb BIUSIHME LUYMOB OT MEPEKMNoYeHNs BHYTPEHHUX BEHTUNEN, T.K. nepeknoyeHme norukn ALIM npoucxogut
CUHXPOHHO C APYrMMW YCTPOWCTBaMM, YTO HEBO3MOXHO MpW UCMONb3oBaHuM BcTpoeHHoro RC reHepatopa. B
cnyyae ucnonb3osannsa ALIM B SLEEP pexume, nCTOMHMKOM TakTOBOro curHana AormkeH ObiTb BCTpPoeHHbI RC
reHepaTop. B aTomM pexume OTCYTCTBYIOT LUMPPOBbIE LUYMbI, T.K. APYrMe y3nbl MUKPOKOHTPOSepa OCTaHOBMEHDI,

NO3TOMY TOYHOCTb I'Ip906pa3OBaHVIﬂ nony4yaeTca BbICOKOW.

Bonpoc 2: MNocne ctapta npeobpasosannst AL mory s uameHnTb BXOOHOM KaHan Ansi cneayowero naMmepeHms?

Omeem 2:

Mocne yctraHoBku B '1' 6uta GO (cTtapT npeobpasoBaHus) koHaeHcaTop Crolp OTKMHOYAETCs OT aHanoroBoro BxoAa
yepes Tap. Kak TOnbko KOHAEHCaTOp OTCOeAUHMIICA OT aHanoroBoro BXxoAaa, MoXeT 6biTb BbIGpaH Apyro KaHan.

Bonpoc 3: [NocoBeTynTe XopoLuyo KHUry no Teopuun ALIMT.
Omeem 3:
“Analog-Digital Conversion Handbook” 3-a pegakuus, nsgatenscteo Prentice Hall (ISBN 0-13-03-2848-0).
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21.16 JononHumenbHass numepamypa

JononHutensHaa nutepatypa W NpuMepbl MPUMEHEHWS, CBSA3aHHble C 3TUM pasfenoMm AokymeHtauuw. [Npumepsl
NPUMEHEHNss He MOryT MCMONb30BaTbCA ONA BCEX MUKPOKOHTponnepoB cpegHero cemencrtsa (PIC16CXXX). Kak npasuno
npumepbl MPVMEHEHUs HanucaHbl AN KOHKPETHOW rpymnbl  MWKPOKOHTPOSNEPOB, HO MNPUHUMUMbLI  NPUMEPOB  MOTyT
MCMofb30BaTbCs, CAeNaB He3Ha4YMTeNbHblE M3MEHEHMS (C Y4EeTOM CyLLECTBYIOLLMX OrPaHNYEHWI).

[okymeHTbI, cBsidaHHble ¢ mogynem AL B mukpokoHTponnepax PICmicro MCU:

JokymeHT Homep
Using the Analog to Digital Converter ANb546
Mpumenexne AL

Four Channel Digital Voltmeter with Display and Keyboard ANS57

YeTblpexkaHasnbHbI BOSIbTMETP C AUCMNIEEM U KnasmaTypon
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YBaxaewmble rocnoaa!

OO0 «Mukpo-Huny» nocTaBnseT NOMHyo
HOMEHKNAaTYypy KOMMIEKTYIOLWMX PUPMBbI
Microchip Technology Inc
N OCYLLEeCTBNAET Ka4eCTBEHHYIO
TEXHUYECKYI0 NOALEPXKKY HAa PYCCKOM SA3bIKE.

C TexHn4yecknmm Bonpocamm Bbl moxeTe
obpawlaTbca rno agpecy
support@microchip.ru

[To Bonpocam rnoctaBoK KOMMIEKTYOLWKX Bbl
MOXeTe obpallaTbCs K HaM No TenegoHamMm:
(095) 963-9601
(095) 737-7545
n agpecy sales@microchip.ru

Ha caunte
www.microchip.ru
Bbl MOXeTe y3HaTb nocriegHne HOBOCTM
Halwen PUPMbl, HAUTU TEXHUYECKYIO
OOKYMeHTauu 1 nHgopmMauuo No Hann4vuko
KOMMNMNEKTYOLWMX Ha CKnage.




