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Mopaynb 10 — paspsagHoro AL B MukpokoHTponnepax PIC18CXX2

CTtaTbsi OCHOBbLIBAETCA Ha TeXHU4Yeckon aokyMmeHTaunm DS39026B
komnaHuu Microchip Technology Incorporated, USA.

Mogaynb aHanoro-umdposoro npeobpasosaHusa (ALUIT) nmeet 5 aHanorosbix BxogoB y mukpocxem PIC18C2X2 n 8 y
PIC18C4X2.

BxogHoi aHanoroBbli curHan noctynaeT Ha AL 4yepes kommyTatop KaHamoB U npeobpasyeTcsa B
cooTBeTCTBYHOLWMI 10-paspsagHbiin LMGPoBON Kod. MonoXUTenbHbIN U OTpULUATENbHBLIA BXOA OMOPHOrO HaMNpPshKEHUS MOXET
ObITb NporpammMHo BbibpaH ¢ BbiBogoB Vdd 1 Vss, nnbo ¢ BxogoB AN3/Vref+ n AN2/Vref-.

HonyckaeTtcs pabota mogynst AL B SLEEP pexwume MUWKpOKOHTponmnepa, npu 3TOM B KavyecTBe WCTOYHUKA
nmnynscoB Ans ALIM gomkeH 6biTb BeIOpaH RC reHepaTop.

Bnok cxema moaynsa ALMN

VAIN

CHS2:CHS0
11
AN7
110 -
: AN6
101 -
: AN5
100 AN

10-6uT ALN

VREF+

Ona ynpaeneHns ALI B MUKpOKOHTponnepe ncnonb3yetcs 4 perncrpa:
- peructp pesynbtata (ADRESH)

- peructp pesynbTata (ADRESL)

- peructp ynpaenenusi 0 (ADCONO)

- peructp ynpaeneHus 1 (ADCON1)

Pernctp ADCONO wucnonb3yetcsa Ans HacTtpoviku pabotel mogyns ALM. C nomowpto peructpa ADCON1
yCTaHaBn1BaeTCsl, Kakue BXo4bl MUKPOKOHTpornnepa 6yayT ucnone3osaTtbcs mogynem ALIM v B kKakoMm pexvme.

B peructpax ADRESH:ADRESL coxpaHsietca 10-pa3psgHbii pedynbTaT aHanoro-umdgpoBoro npeobpasoBaHus.
Korga npeobpasoBaHuve 3aBepLueHo, pe3ynbTaTt npeobpasoBaHus 3anuceiBaetcs B pernctp ADRESH:ADRESL, nocne atoro
cbpacbiBaeTcst pnar GO/DONE (ADCONO0<2>) n yctaHaBnusaeTcs cpnar npepbiaHusi ADIF.

Mocne BkntoveHnsa n koHdpurypauum ALIM Heobxoammo BbiGpaTb pabounin aHanoroBbin kaHam. C MOMOLbHO
pernctpos TRIS Bce BbIBOABI, KOTOPbIE ByAYT NCMOML30BATLCSA KaKk aHarorosble BXOAb!, AOMKHbI ObiTb HACTPOEHbI HA BBOA.

Mepen Hayanom npeobpasoBaHus Heobxoammo caenaTb naysy B 20-30 MKC nocne Bbibopa aHanoroBoro kaHana u
kaxgoro npeobpasoBaHus ansa 3apsga BxogHon emkoctn AL Cholp. 3atem yctaHoBuTb 6uT GO/DONE (ADCONO0<2>) ans
Havana npeobpasoBaHus.
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PekomeHpoBaHHasi nocnenoBaTenbHOCTb AeUCTBUIA Anst paboTel ¢ ALLM:
1. Hactpoutb mogynb ALIM.
- BblbpaTb aHanoroBble BXoAbl, UCTOYHWUK OMOPHOro HanpsixeHns (ADCON1)
- BblOpaTb MCTOYHMK TAKTOBbIX MMMYNbCOB Npeobpasoannss (ADCONO, ADCON1)
- Bblbpatb BxogHow kaHan AL (ADCONO)
- Bkmountb mogynb ALIM (ADCONO)
2. Hactpoutb npepbiBaHue oT AL mogyns (ecnun Heob6xooumo)
- cbpocutb 6uT ADIF (chnar okoH4YaHuUsi npeobpasoBaHust)
- yctaHoBuTb 6uT ADIE (Macka npepbiBaHus oT ALIM)
- yctaHoBuTb 6uThl GIE, PEIE
3. Maysa HeoGxoanmas ans 3apsaku koHaeHcaTopa Crolp.
4. HavaTb aHanoro-undpoBoe npeobpasoBaHue
- yctaHoButb 6uT GO/DONE (ADCONO)
5. OxupaTtb, OKOH4YaHus Npeobpas3oBaHus
- xgatb, noka 6ut GO/DONE He 6yget cbpoweH LA
- 0oXvaaTb NpepbiBaHWEe N0 OKOHYaHUKU Npeobpa3oBaHns

6. CuutaTb pesynbTaT npeobpasoBaHus u3 peructpa ADRESH:ADRESL, c6pocuts 6ut ADIF, ecnun 3To

HeobxoaMmo

7. [Onsa cnepywowero npeobpasoBaHusi HEOOXOAMMO BbIMOMHUTL LArM HadMHas ¢ nyHkta 1, 2 unn 3. Bpems
npeobpa3oBaHua odHOro 6uta onpegenseTcs kak Bpems Tap. MuHumanbHoe Bpemsi OxupgaHusa nepej

cneaoywouwnm I'Ip606p33OBaHVIeM JOIMKHO CoCTaBnNATb He MeHee 2T ap.

DS39026B

Pernctp ADCONO
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 Uu-o0 R/W -0
[ ADCS1 | ADCSO | CHS2 | CHS1 | CHSO | GO/DONE | - | ADON |
ount7 o6uT0
6uT 7-6: ADCS1:ADCSO0: BbIGOP NCTOYHMKA MMNYNLCOB Npeobpa3oBaHnst moayns ALIM
000 = Fosc/2
001 = Fosc/8

010 = Fosc/32

011 = FRC (MCTOYHMK MMMyrnbcoB — BHYTpeHHW RC reHepaTtop)
100 = Fosc/4

101 = Fosc/16

110 = Fosc/64

111 = FRC (UCTOYHUK MMMYNbCOB — BHYTPeHHU RC reHepaTop)

Mpumevanune: 6ut ADCS2 pacnonoxeH B pernctpe ADCON1

6ut 5-3: CHS2:CHSO: BbI6op paboyero aHanoroBoro kaHana
000 = kaHan 0, (ANO/RAO)
001 = kaHan 1, (AN1/RA1)
010 = kaHan 2, (AN2/RA2)
011 = kaHan 3, (AN3/RA3)
100 = kaHan 4, (AN4/RA5)
101 = kaHan 5, (ANS/RE1)
110 = kaHan 6, (AN6/RE2)
111 = kanan 7, (AN7/RE3)

MpumedaHue: AHanoroBble kaHanbl AN7:AN5 ncnonbaytotcs Tonbko B PIC18C4X2

out 2: GO/DONE: 6ut coctoanus moaynsa ALM

6ut 1: He ucnonb3yetcs: untaetcs kak ‘0’

out 0: ADON: BkntoueHne mogynst AL
1 = BknounTb Mmogynb AL
0 = moaynb ALI BbIKIIOYEH (4TO CHMKAET OOLWMIA TOK NOTPEBNEeHNsT MUKPOKOHTPOIEpa)

1 = mogyne ALIMN BbinonHsieT npeobpa3soBaHue (ycTaHoBKa buTa BbI3blBAET Havano npeobpasoBaHus)
0 = mogynb ALIIN npeobpasoBaHuns HeT (annapaTHo cOpackiBaeTcs No 3aBepLUeHnto Npeobpa3oBaHmst)
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Pernctp ADCON1
R/W -0 R/W -0 u-o u-o R/W -0 R/W -0 R/W -0 R/W -0
[ ADFM | ADCS2 | - | - | PCFG3 | PCFG2 | PCFG1 | PCFGO |
ounT7 6uT0

o6ut 7: ADFM: cbopmaT coxpaHeHnus 10-pa3psgHoro pesynbTara
1 = npaBoe BbipaBHMBaHue. 6 ctapwmnx 6ut ADRESH uutatotcs kak ‘0’
0 = neBoe BblpaBHMBaHMe. 6 mnagwmnx out ADRESL uuTatoTtes kak ‘0’
6ut 6: ADCS2: BbIOOp MCTOYHMKA UMMYNbCoB NpeobpasoBaHusa mogynst ALUI (cm. pernctp ADCONO)

6uT 5-4: He ncnonb3ayetca: untaetcs kak ‘0’

6ut 3-0: PCFG3:PCFGO: 6uThbl ynpaBneHus koHdurypaumer nopta ALIM

PCFG AN7 ANG ANS5 AN4 AN3 AN2 AN1 ANO Vref+ Vref-
0000 A A A A A A A A Vdd Vss
0001 A A A A Vref+ A A A AN3 Vss
0010 D D D A A A A A Vdd Vss
0011 D D D A Vref+ A A A AN3 Vss
0100 D D D D A D A A Vdd Vss
0101 D D D D Vref+ D A A AN3 Vss
011X D D D D D D D D - -
1000 A A A A Vref+ Vref- A A AN3 AN2
1001 D D A A A A A A Vdd Vss
1010 D D A A Vref+ A A A AN3 Vss
1011 D D A A Vref+ Vref- A A AN3 AN2
1100 D D D A Vref+ Vref- A A AN3 AN2
1101 D D D D Vref+ Vref- A A AN3 AN2
1110 D D D D D D D A Vdd Vss
1111 D D D D Vref+ Vref- D A AN3 AN2

A = aHanoroBbI BX0[,
D = undposon Bxoa/Bbixoa
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TpeboBaHuA, Heob6xoauMbIe AN HopmanbHoro yHKLUMoHupoBaHusa moaynsa AL

[ns obecneyeHns HeoGXoaQMMOW TOYHOCTM MNpeobpasoBaHust KoHaeHcaTop Cuolp AOHKEH ycneBaTb MOSMHOCTLIO
3apshkaTbCs 10 YPOBHS BXOLHOTO HanpsikeHusi. Cxema mogenu Bxoga ALM npuBeaeHa Ha puUCyHKe.

Mopgenb aHanoroBoro Bxoga

VoD
VT =0.6V e - — - R

Rics1k 1SS Rss: 6

- A.n,n_.>;: 0—‘Wu—: S

_______ CHOLD VDD 4V

1 =120pF 3V
= e
1 Ves 567891011
- Rss (k)

Conpotusnenus Rs 1 Rss Hanpsimyto BNUsIOT Ha Bpemsi 3apsiaku eMkocTu ChoLp. BenmumHa conpoTuBneHus knova
Bbl6opkM (Rss) 3aBucuT oT HanpsbkeHusa nuTtanus (Vdd). 3HayeHne BxogHOro conpoTtueneHusi Rs BnvsieT Ha 3HayeHue
BXOAHOIO CMELLIEHNS HanNpPshKeHns (Yepes TOK yTeukn BbiBoAa). MakcrManbHoe pekoMeHOyemoe BbIXOAHOE COMpOTUBIIEHWE
aHanoroBoro MCTOYHUKA curHana AormkHo 6biTb 2,5 kOm. lMocne Toro, kak 6yaeT BbibpaH OAMH U3 HECKOMNbKMUX aHanoroBbIX
BXOAHbIX KaHanos, HO npexae 4Yem OyaeT npov3BoaMTbCSH Npeobpas3oBaHue, AOMMKHO MPOWTUM onpedeneHHoe Bpems. [ns
HaxoXOeHust OaHHOTO BpPEeMeHW BOCMOMb3yeTeCb YpaBHEHWEM, OMUCaHHbIM panee. [daHHoe ypaBHeHWE nNpou3BOAUT
BbluMCreHne ¢ owwnbkon B npegenax Y2 LSb (2048 waros ALIT). Owwnbka B 2 LSb, 370 MakcumanbHasi NOrpeLuHocTb,
nossonstowasi pyHKUMoHMpoBaTb Moaynto ALIM ¢ He06X0AMMOWM TOYHOCTBIO BbIYMCIIEHMS.

YpaBHeHMe BblYUCNEeHNA MUHUMaNbHOro BpemMmeHu 3apsiga eMKOCTu CHoLp-

VhoLp = (Vref - (Vref/2048)) « (1 - g (Teap/Chold(Ric+ Rss + Rs))

YpaBHeHnue gaet: Vhold = (Vref/512), ans paspewenus B 1/2 LSb.

M3 ypaBHeHusa nony4daem: Tcap = -(120 n®)(1 kOM + Rss + Rs) In(1/2047)
PaccmoTpum npumep HaxoxaeHUst MUHUManbHOro BpeMeHu Taca

VcxonHble AaHHble:

ChoLp = 120 n®; Rs = 2,5 kOm; Owmnbka B 1/2 LSb; Vdd = 5V -> Rss = 7 kOm
Temp (MakcmanbHasa pabodasi Temnepatypa) = 50°C

Vhold=0@1t=0

3ameuaHue 1: OnopHoe HanpsbkeHue (Vref) He BNUSIET Ha ypaBHEHME.

3amevaHnue 2: KoHgercatop (CroLp) Mocre Kaxaoro npeobpasoBaHnsi He paspsbkaeTcs.

3ameuyaHue 3. MakcumanbHOe pekoMeHOYyEMOE COMPOTMBIIEHME aHANOroBOro MCTOYHMKA curHama cocTaBnsieT
2,5kOm, onsa koMneHcauum Toka yTeykn BblBoaa.

3ameuaHue 4: lNMocne Toro, kak NnpeobpasoBaHue 3aBepLUEHO, HEOOXOAUMO NPorpaMmMHO obecneunTb 3aAepPxKy He
mMeHee 2.0Tap, Npexae YeM HavaTb cnegytollee npeobpasoBaHue. B TeueHne atoro BpemeHu koHgeHcaTop CHoLp He
NOAKMYEH K BbiIGpaHHOMY BXOgHOMY kaHany ALLM.

Mpumep BbluncneHnsa BpemeHn Taca

Taca = Amplifier Settling Time + Holding Capacitor Charging Time + Temperature Coefficient
Taca = 2MKe + Teap + [(Temp - 25°C)(0.05mke/°C)]

Tcap = - Choup (Ric + Rss + Rs) In(1/2047) = - 120 n® (1 kOm + 7 kOM + 2,5 kOm) In(0.0004885)
=-120n® (10,5 kOm) In(0.0004885) = - 1.26Mmkc (-7.6241)

Teap = 9.61 Mkc

Taca = 2 Mkc + 9.61 mkc + [(50°C - 25°C)(0.05mkc/°C)] = 11.61 mkc + 1.25 mke

Taca = 12.86 Mkc
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Bbi60op uctouyHuka umnynbcoB npeo6paszoBaHus ALIM

Bpemsi npeoGpasoBaHust 3aBucuT oT Tap. [Ons 10-pa3psigHoro aHanoro-umdpoBoro npeobpasoBaHusi TpebyeTcs
Bpemsi 12Tap. Tap 3aBUCUT OT BbIGPAHHOIO MCTOYHMKA UMMYILCOB Npeobpa3oBaHusl, JOCTYMHO HECKOIBbKO BAPUAHTOB:

* 2Tosc
* 4 Tosc
+ 8Tosc
. 16 Tosc
. 32 Tosc
. 64 Tosc

BHyTpeHHuin RC reHepaTtop.
[na pocTtoBepHOro aHanoro-umMdpoBoro npeobpas3oBaHus [AOMKeH ObiTb BbIOPaH WCTOYHMK  MMMYIbCOB,
obecneynBatomin BpeMsi Tap He MeHee 1.6 MKC.

3aBucumocTb BpeMeHu Tap OT pabouein YacToTbl
(ctaHpapTHble ycTponcTtBa (C))

UctouHuk umnynscos AL Pa6oyas 4yacTtoTa

UcTouHMK ADCS2:ADCS0 20MIy 5MIy 1.25MlNy 333.33klMy
2Tosc 000 100HC™ 400Hc™ 1.6 MKC BMKC
4Tosc 100 200Hc™ 800HC" 3.2 MKC 12mKc”
8Tosc 001 400Hc™ 1.6 Mkc 6.4 MKc 24mkc™
16Tosc 101 800Hc™ 3.2 MKkc 12.8 mkc"” 48mkc"”
32Tosc 010 1.6 MKC 6.4 MKC 25.6 Mk 96MmKkc"’
64Tosc 110 3.2 MKC 12.8 mkc" 51.2 Mkc" 192mKc™
RC reHepatop"’ X11 2-6mkc! Y 2-6mkek 2-6mkc’ 2-6mkc'

3aTeHeHHble A4elkn NoKasblBaloT, YTO 3HAaYEHUEe Hax0AMTCA 3a npegenamMmu pekoMeH4yeMoro nopora 3Ha4yeHui.
3amevaHus:

1. RC nCTOYHMK MMNynbCoB MMeEeT 3Ha4yeHne Tap MPUMEPHO paBHOE 4MKC.
2. 310 3HayeHue BbIXOOUT 3a Npeaeribl MUHUMarbHO-A0MNYCTUMOro BpeMeHu Tap.
3. [Ons 6onee TouyHOro NpeobpasoBaHWs pekoMeHayeTcs BbibpaTb APYrof NCTOYHWK UMIMYbCOB.
4. Ecnu pabodyasi yactota ycTtpowcTtBa Gonbwe 1MIU, pekomeHayeTcsi ucnonb3oBatb RC reHepaTop Tonbko Ans
paboTbl AL B SLEEP pexume MUKPOKOHTponnepa.
3aBucumocTb BpeMeHu Tap OT pabouen YacToTbl
(ycTponcTBa C pacluMpeHHbIM Anana3oHoM HanpsikeHui(LC))
UcToyHuk nmnynscos AL Paboyas 4yacTtoTa
UcTOouHMK ADCS2:ADCS0 4MTly, 2MIy 1.25MlNy 333.33klMy
2Tosc 000 500Hc"” 1mkc™” 1.6Mkc™” BMKC
4Tosc 100 1mkc® 2mkc® 3.2 MKc 12MKe
8Tosc 001 2mKc™ 4 MKC 6.4 MKc 24mkc®
16Tosc 101 4 MKC 8 MKC 12.8 MKC 48mkc”
32Tosc 010 8 MKC 16 MKC 25.6 Mkc") 96MKc")
64Tosc 110 16 MKC 32 mkc” 51.2 mkc" 192mkc”
RC reHepatop"’ X11 3-9mkc™ 3-9mkc" 3-9mkc"Y 3-9mkc""

3aTeHeHHble A4eViku NoKasblBaoT, YTO 3HAYEHNEe HaXoaUTCA 3a Npegenammn PeKOMeHAyemMoro nopora 3Ha4yeHuin.
3ameyaHus:
1. RC nCTOYHMK MMNynbCoB MMeEeT 3Ha4yeHue Tap MPUMEPHO paBHOE BMKC.
2. 370 3HayeHue BbIXOAMT 3a Npefenbl MUHUMarnbHO-40MNYyCTUMOro BpeMeHu Tap.
3. [Ons 6onee To4yHOro Npeobpa3oBaHWs pekoMeHayeTCsl BbIopaTe APYrorl NCTOYHUK UMMYTbCOB.
4. Ecnu pabouyass yactota yctpoicTtBa Gonblie 1MIu, pekomeHayeTcst ucnonb3oBaTe RC reHepaTop Tomnbko Ans
paboTbl AL B SLEEP pexume MUKPOKOHTpornnepa.
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HaCTpoﬁKa aHanoroBbiX BXoA4oB

Pernctpel ADCON1, TRISA u TRISE oTtBeualoT 3a HacTponky BbiBogoB ALM. Ecnu BbiBogbl MUKpOCXeMbl
KOHUIYPUPYKTCA Kak aHanoroBble BXOAbl, TO MPU 3TOM AOJMKHbI OblTb YCTAHOBMEHLI COOTBETCTBYHOLME OUTLI B peructpe
TRIS. Ecnu cootBeTcTBYOWMIA BGUT cOpolieH B ‘0, BbIBOO MUKPOCXEMbl HACTPOEH Kak LU(POBOW BbIXOA, CO 3HAYEHUSAMMU
BbIXOAHbIX HanpskeHun Von unm Vor.

Moaynb AL doyHKUMOHUPYET He3aBUCUMMO OT cocTosiHus GutoB CHS2:CHSO 1 6utoB TRIS.

3ameuaHue 1: lNpu 4TeHUM coOepKMMOro perncrpa nopTta Hynu OyayT ycTaHOBMEHbl B TeX paspsifax, KoTopble Obinu
HaCTPOEHbI Kak aHanorosble BXoAbl.

3ameyaHue 2: 3HauyeHMs1 aHaNOroBbIX HaMPSKEHWIA, NoJaBaeMblX Ha BbIBOAbI, HACTPOEHHbIE Kak LMGPOBbIE BXOAbl,
MOryT BNUSITb Ha TOK NoTpebneHns BxogHoro Gydepa, KOTOPbIA MOXET BbINTW 3a Npefenbl 3HAaYeHWIN, OrOBOPEHHLIX B
TEXHUYECKOM cneungukaumm.

AHanoro-uucgpoBoe npeobpasoBaHue

Cbpoc 6uta GO/DONE BO Bpems npeobpasoBaHusi npuBedeT K €ro MnpekpalleHuto, npu 3TOM PerucTpbl
ADRESH :ADRESL He u3meHsT cBoero copepxumoro. lMocne [ocpoyHOro 3aBeplueHusi npeobpasoBaHusi HeobxoauMMmo
obecneunTb BpeMeHHyto 3aaepxky 2Tap, nocne yero Oyaet aBToMaTUYeCky NOAKIOYEH BblibpaHHbIv KaHar.

| 3ameuanme: Buttl GO/DONE 1 61T BKntodeHns ALM JomkHbLI ycTaHaBNMBATLCA PasHLIMKU KoMaHaamm! |

Pa6ota moayns ALIM no taktam

Tg;*r to Tap, TAD1 | Tap2 , TAD3 | Tap4 , Tap5 | Tap6 | TAD7 | TAD8 | TAaD9  TAD10, TAaD11,
T b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Hauano npecbpazoeaHuna

OTtrkmoveHne koHgeHcartopa Chold (100 He)

Ycranoeka Buta GO 3arpyska ADRES,

CbBpoc buta GO,
YcraHoeka Buta ADIF,
Mog kroveH ne koHaeHcaropa Chold k aHanorosomy Bxogy.

CoxpaHeHne 10-pa3psigHoro pesynbTaT npeobpasoBaHus NPouM3BOAUTCH B CnapeHHoM 16-pa3psgHoM pernctpe
ADRESH:ADRESL. 3anucb pesynbtata npeobpa3oBaHusi MOXET BbIMOMHATLCA C NPaBbiM UMW f1E€BbIM BblpaBHWBAaHWEM B
3aBUCKMMOCTM OT 3HadeHuss 6uta ADFM. He 3agelictBoBaHHble 6uThl pernctpoB ADRESH:ADRESL untatotes kak ‘0’

CoxpaHeHue pe3synbtarta ALM

ADFM = 1 ADFM =0
. A . - A .
7 2107 0 7 0765 0
000000 . . 000000
L™ _Y A Y r L. Y e 'Y ”
ADRESH ADRESL ADRESH ADRESL
L Y ” L% Y A
10-6UTHbIA pesynbTaT 10-BUTHbIA pe3ynbTaT
MNpaBoe BbipaBHUBAHUE JleBoe BblpaBHUBaHUE
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Bnok cxema pa6otbi ALM

ADON=0

ON =
Yes
ADON =07
+ No
Mepekniouesine
kaHana

Yes

No

Yes

TeHeparop
RC?
No

3annyck ALIN Yes Jasepunts ALN
C3agepmkoi Ha 1 |——®= — GO =0
MALLRHHBIA LKA ADIF =1
No

Yes Cron AL
Peskun = 3asepwuts ALIN
GO =0 = 3anepwra 2 Tap |—a=
SLEEP? ADIF =0 50=0 P
No l l
Ocraeance 8

Jasepwwrs ALMN SLEEP

':30 - éw' BLIKNIOuMTE AL Janepxka 2 TAD SLEEP

= BbIKnoYMTE ALM

ADIF =1

dagepika 2 ThD

Ucnonb3oBaHune CCP Tpurrepa

AHanoro-umdgpoBoe npeobpasoBaHMe MOXET 3anyckaTbCa NPy NOMOLLM “TpuUrrepa cneumanbHoro cobbitua” Mogyns
CCP2. [insa atoro Heobxoammo, 4tobbl 6uTel CCP2M3:CCP2M0 (CCP2CON<3:0>) 6binn 3anporpaMmmpoBaHbl kak “1011” n
Obin BkntoveH moaynb AL (6ut ADON=1). Mpu cpabaTtbiBaHuun Tpurrepa 6ut GO/DONE 6yneT yctaHoBneH B ‘1’, 3anyckasi
npeobpasoBaHne, a cogepxumoe cyetynka Timer1 (unu Timer3) 6ygoeT o6HyneHo. Tavimep cOpacbiBaeTcs U aBTOMaTUYECKU
NOBTOPSIET 3anyck Npeobpa3oBaHus Yepes onpeaeneHHble NPoOMEXyTk1 BpeMeHu. Monb3oBaTento Heobxoanmo 6yaeT Tonbko
BOBpeMsi cunTbiBaTb cogepxumoe pernctpoB ADRESH:ADRESL. o Havana npeobpa3oBaHusi Heobxogumo BbIOpaTh
COOTBETCTBYIOLLMIA aHANOroBbIN KaHan, npexae YeM 6uT “Tpurrep cnew. cobbiTna” Bbl3oBeT ycTaHoBKy 6uta GO/DONE.

Mpwu BblknioyeHHom moayne AL (6ut ADON=0) cocTosiHue “Tpurrepa crneunanbHOro cobbiTusi” UM UrHopupyeTcs,
HO TariMep NMpu 3TOM NpogokaeT paboTaTb N cOpackiBaTLCS.

Pa6oTa moayns ALIMN B SLEEP pexume

Moaynb AL moxeT pabotatb B SLEEP pexume MuKpokoHTpornepa npu ycroBuW, YTO MCTOYHUKOM UMMYNbCOB
npeobpasoBaHua AL 6ypet BHyTpeHHun RC reHepatop (ADCS2:ADCS0=X11). lNMpexae 4em HauaTb npeobpasoBaHue
mogynem ALIN 6ygeT obecneyeHa 3agepxka B Te4eHME OOHOMO LMKMNa KoMaHg. 3TO NO3BOMsSeT nporpamme nosb3osaTtens
BbINONHUTL KomaHay SLEEP, Tem cambim ymeHbLuas “umndpoBor Wwym” Bo Bpems npeobpasoBanus. MNocne npeobpasoBaHus
Oynet cobpoweH 6ut GO/DONE, a pesynbTtaT npeobpasoBaHusa 6yaeT 3anvcaH B permctpbl ADRESH:ADRESL. Ecnu 6bino
paspelueHo npepbiBaHve ot AL, To MukpokoHTponnep GyaeT BbiBeaeH n3 pexuma SLEEP. Ecnu e npepbiBaHve Obino
3anpeLleHo, To nocne npeobpasosaHns mogyne AUI 6yaeT BoikntoueH, xoTst 6uT ADON ocTaHeTcst yCTaHOBMEHHbIM.

Ecnn 6bin BbIGpaH oTnuuHbin OoT RC reHepatopa WCTOYHMK MMMYyNbCoB npeobpasoBaHus mogyns AUTM, To
BbinonHeHne komaHgbl SLEEP npepBeT npouecc npeobpasoBaHus u Bbiknount Mogynb AL, octaBuB 6ut ADON=1.
BoikntoyeHne mogynsa ALIM yMeHbLIMT TOk NOTpebneHnst MUKPOKOHTponmepa.

3ameuaHue: [ns pa6otel mopynss ALIM B SLEEP pexume pomkeH ObiTb BbliOpaH BHyTpeHHun RC reHepatop
(ADCS2:ADCS0=X11), a komaHga SLEEP cnegyeT cpasy 3a komaHgown, yctaHaesnusatowen out GO/DONE.
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Owwnbka npeobpasoBaHusa moayns ALIM

AbcontoTHas TovHocTb AL onpepensietca cymmapHon owwubkoi, ucxoas M3  owmbku  AMcKpeTu3auuum,
NHTerpanbHON OLWNGKK, OLLMGBKM LKasbl, OLUNMOKN CMELLEHUSs U MOHOTOHHOCTM.

CymmapHas owwmnbka onpegenseTcs Kak MakcyMarnbHbIi pa3bpoc Mexay TEeKyLUMM 1 naeasnbHbIM pe3ynbTatom Ans
noboro 3HadeHusi. AbcontoTHaa owwnbka ALM meHbwe *+ 1 3Havawero 6uta npu Vpp=VRer, HO OHa BO3pacTaeT npu
OTKIMOHeHUn VRer OT Vpp.

B HekoTOpoM AmanasoHe HanpshkeHu Ha aHamoroBoM Bxode umdposon pesynbTaT bygeT oguH u To xe. JT0
BO3HMKaeT u3-3a AnckpeTu3auun, kotopas HemsbexHa npu npeobpasoBaHUM aHANOroBOW BeNWYMHbI B LAPOBYIO opMmy.
Owwnbka guckpeTnsaumm coctaenseT + 2 3Havalero 6uta, n eQNHCTBEHHbIN CNOco6 YMEHbLNTL ee YBENUYUTbL pa3psgHOCTb
ALIM.

Ownbky cMmelLeHUs COCTaBnsieT pasHOCTb MexAy pe3ynbTaToM MepBoro npeobpasoBaHns W naeanbHbIM
3HaveHneM. OTa ownbka casuraeT BClO NepeaaToqHyto YHKUMIO, U MOXET ObiTb y4TeHa npu nomowum kanvbposkn. Owmnbka
BHOCUTbCS B pe3yfbTaTe HanoXeHUs TOKOB YTEYKU U BbIXOOHOMO CONPOTUBIEHUS UCTOYHMKA CUrHana.

Ownbka ycurneHus M3MepseTcs Kak MakcuManbHOe OTKIOHEHWe pesyrbTaTa, CKOPPEKTUPOBAHHOIO C y4YeToM
ownbkn cmelleHns. 3Ta owmbka NPosBNSeTCs B BUAE W3MEHEHWs HaknoHa nepegaTodHon dyHkummn. Owmnbka ycuneHus
MOXeT OblTb OTKanMbpoBaHa n yyTeHa.

Owwnbka nMHENHOCTU oOnpeaenseTcs Kak pasHMua B MNpUPAaLLEeHUM BXOAHOIO HanpsKeHus Ans  nonyvyeHus
OQMHAKOBOro MNpMpaLleHnsl BbIXOAHOTO Koga WM He nopgaeTcsi kanubpoBkwu. MHTerpanbHas owmbka BbIMWUCHSETCH Kak
OTKIOHEHWE pe3yrnbTaTa, CKOPPEKTUPOBAHHOIO C Y4ETOM OLNGKM YCUNEHUS.

OnddepeHumnanbHas owmnbka BbIMUCASIETCS KaK OTKIIOHEHWE MaKCUMarbHOW ANUHBLI Kofda pesyrnbTaT OT uaearbHown
ONvHbI kKoda 6e3 yyeTa Apyrmx oLwmGOoK.

MakcuManbHbIN TOK yTeckn BbiBoga +1 MKA.

B cuctemax C HM3KOM TakTOBOW 4aCTOTOW MPeanovTUTENbHO Mcnonb3oBaHue BCTpoeHHoro RC reHepatopa. B
cucTemax C BbICOKOW TaKTOBOW YaCTOTOW CriedyeT WCNoMb30BaTb TAKTOBLIA CUIHAM OT OCHOBHOIO reHepaTopa. Tap AOIMKHO
6biTb He Gonee 8 MKC, HO He MeHblle PEeKOMEHAOBAHHOIO HWKHero npefena. Vcnonb3oBaHue TakTOBOrO curHana ot
OCHOBHOIO reHepartopa Mo3BOSSeT CHU3UTb BINSHWE LUYMOB OT NEPEKNoYeHNs BHYTPEHHWX BEHTUMNEN, T.K. NepekroveHne
norvkm ALIN NponcxoanT CUHXPOHHO C APYTMMU YCTPOWCTBaMW, YTO HEBO3MOXHO MpWU MCMOMb3oBaHuu BCTpoeHHoro RC
reHepatopa AUI. Ecnu kaHanbl UMdpoBOro BBOAA/BbIBOAA MOCTOSIHHO aKTUBHbI, MOTEPS TOYHOCTW K3-3a LUYMOB Npu
nepekntoYeHn MoXeT BbITb 3HaUUTENBHOMN.

B cnyvae uncnonbsoaHua AL B pexume SLEEP MukpokoHTponnepa, UCTOYHMKOM TakKTOBOrO CUrHana [OJShKeH
6bITb BCTpoeHHbI RC reHepaTop. B aTOM pexvme OTCYTCTBYIOT LMPOBbIE LWYMbl, T.K. ApyrMe y3nbl MUKPOKOHTpoIepa
OCTaHOBMEHbI, NO3TOMY TOYHOCTbL NPeobpasoBaHNs NONy4aEeTCs BbICOKOWN.

AddekT copoca (RESET)

Mpn cbpoce MWUKPOKOHTpOMNepa 3HayeHWe BCEeX €ero pPerucTpoB YcTaHaBnMBaeTcsa Mo ymonyaHuto. CoHpoc
BblkntoyaeT moayne ALIM, a Takke ocTtaHaBnuBaeT npouecc npeobpasoBaHusl, ecrnm oH Bbin HavaT. 3HayeHne perncTpoB
ADRESH:ADRESL nocne copoca POR 6yaeT cogepxaTtb HEM3BECTHOE 3HaYeHMe.

MoakntoyeHue k mogynto ALM

Ecnu 3HadyeHne BxogHOro HanpsikeHus npesbiwaeT Ha 0.3B BennunHy nopora nutatowmx HanpshxkeHun (Vss 1 Vopp),
TO TOYHOCTb Npeobpa3oBaHNs BbINAET 3a Npeaerbl 3Ha4eHW, OrOBOPEHHbIX B cneundukaumm.

MHorga gns crnaxuBaHust nynbcauuii BXoAHOro curHana Ha Bxog ALM poGasnsetcs BHewHsin RC uenodyka.
3HaueHune conpoTuBneHns R gomkHo BbibrpaTbes M3 coobpaxeHus, 4Tobbl 06LLee CoNnpPOTUBMNEHNE NCTOYHUKA cUrHana obino
B Mpegenax pekoMeHOOBaHHOW BenuuuHbl 2,5kOM. J1i0OOW BHELUHWA KOMMOHEHT, MOAKMIOYEHHbIA K aHarioroBoMy BXOAY
(koHaeHcaTop, CTabUNUTPOH U Ap.), AOMMKHLI UMETb HU3KMI TOK YTEYKN BbIBOLOB.

MepepaTouHasa pyHkuma mogyna ALN

MpoeanbHas dyHkuma moayna ALM pabotaeT no crneaywowemy npaBumy: NEpPBbIA OUT 3HAYEHUSI M3MEPSIEMOro
aHanoroBoro curHana 6yaeT yCTaHOBMEH, ECN BXOAHOE HanpsikeHne Vain Ha aHanoroBom Bxoae 6yaeT paBHo Vrer/1024.
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Peructpbl n 6uthl, ucnonb3yembie npu pabote c ALIMN

Nms but 7 But 6 But 5 But 4 But 3 But 2 But 1 But 0 POR, Cocrosnme
BOR nocne Reset
INTCON GIE PEIE TMROIE | INTOIE RBIE TMROIF INTOIF RBIF 0000 000x 0000 000u
PIR1 PSPIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000 0000 0000
PIE1 PSPIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000 0000 0000
IPR1 PSPIP ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 0000 0000 0000 0000
PIR2 - - - - BCLIF LVDIF TMR3IF CCP2IF ---- 0000 ---- 0000
PIE2 - - - - BCLIE LVDIE TMR3IE CCP2IE ---- 0000 ---- 0000
IPR2 - - - - BCLIP LVDIP TMR3IP CCP2IP ---- 0000 ---- 0000
ADRESL Mnagwwn 6avT pesynbtata XXXX XXXX uuuu uuuu
ADRESH CrapLuuii 6anT pesynbTtata XXXX XXXX uuuu uuuu
ADCONO ADCS1 | ADCSO| CHS2 CHSH1 CHSO GO/DONE - ADON 0000 00-0 0000 00-0
ADCON1 | ADFM | ADcs2| - - PFS | Pcre2 | Pcret | PcFGO | 00-0000 | 00--0000
PORTA - RA6 RA5 RA4 RA3 RA2 RA1 RAO -00x 0000 -00u 0000
TRISA - Hanpaenenne PORTA -111 111 -111 1111
PORTE - - - - - RE2 RE1 REO -----000 -----000
LATE - - - - - LATE2 LATE1 LATEO —=m= XXX ---- -uuu
TRISE IBF OBF IBOV PSPM - Hanpasnexnne PORTE 0000 -111 0000 -111

MpumeyaHue: X = HEU3BECTHO, U = 6e3 N3MeHeHuN, -

npeobpasoBaHun. Pernctpel PORTE, LATE, TRISE B mukpocxemax PIC18C2X2 ans pabotbl ¢ AL He ncnonbaytotes.

CTtaTbsi OCHOBLIBAETCSA Ha TEXHUYECKOW AoKyMeHTaunm DS39026B

komnaHumn Microchip Technology Incorporated, USA.

= He UCMONb3YHTCS, YnMTatoTcs Kak “0”. 3aTEHEHHbIE KINeTKM He UCNONb3YHTCS MPU aHanoro-Udposom
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