Texnuuyeckoe onucanue AJisl IVIAThI ABTOTIOHEPA
ATU-100 mini board
paspadorku N7/DDC.

Buumanue ! He cymecTByeT HUKaKMX OTPaHMYECHUH U 3alIPETOB HAa UCIIOJIL30BAHUE JAHHOTO Marepuaia Jist
TFOOBIX IIEJICH, a TaKKe BCEX CMEXHBIX MarepruaioB, aBTOpoM KoTopbix siBisiercst N7DDC.

Buumanue! Mndopmanus, nyonrukyeMas B JaHHOM JTJOKYMEHTE COOTBETCTBYET I€UCTBUTEIbHOCTH

TOJIBKO TP MCIIOJIBb30BAaHUMU YCTPOMCTBA C IPOLIMBKON BEPCUU 3.0. Ecm y Bac HET
BO3MOYKHOCTH y3HaTh Kakas Bepcus [10 ucnonb3yeTcs, npouieiite npommBKy Bepcuu 3.0 ¢
MOMOLIBIO MTPOrpamMMaTopa, 4ToObl OBITH YBEPEHHBIM, YTO UH(GOPMALIMS U3 OTIUCAHUS
COOTBETCTBYET CBOMCTBAM YCTPOWCTBA.

Ckayatnp IMMOCJICAHUC BECPCHUU ITPOIINBKH, HCXOAHUKN Ie4aTHOU IJ1aTbl, CXEMbI U JOKYMCHTAIIUIO
MOHO TYT:
https://github.com/Dfinitski/N7DDC-ATU-100-mini-and-extended-
boards/tree/master/ATU_100_mini_board
Cxema B OHJIAWH pEIaKTOpE:
https://easyeda.com/rolin791/atu-100-mini-v1-1

Ha3nadyenue

YCTpoiicTBO MpeTHA3HAYCHO IS UCTIOIh30BAHUS KaK JIEMEHT PaIuOI00UTEIBCKOTO
000py/nOBaHMs, B COCTaBE YCHIIMTENICH WM TPAHCUBEPOB, JTMOO KaK OTIEIbHBIN MPUOOD,
BBITIOJTHSFOIINAN (DYHKITHIO COTTIACOBAHHS BBIXOTHOTO COTIPOTUBIICHUS YCHIIMTEICH MOIITHOCTH
(YM) ¢ dbunepamu aHTECHH.

@OyHKIMOHATBHAS PA3BUTOCTh MMPOTPAMMHOTO 00€CIIeYeHHS TT03BOJISIET MIPUMEHSTH IPUOOD B
COBEPIIEHHO PA3IMYHBIX YCIOBHUAX, a TAKXKe THOKO HACTPanBaTh HEKOTOPHIE TAPAMETPHI MO
KOHKPETHBIE YCIIOBUS MpuMeHeHus. OIHaKo, CYIIEeCTBYIOT HeKas «0a30Bas» MOJIEIb,
oTpesieNIeHHast pa3paboTYMKOM, 00JIaaromas mapaMmeTpaMu, Ha3bIBaeMbIe Jajiee mapaMmeTpamMu
«IO-yMOITYaHUIO». DTO UMEHHO TE€ apaMeTphl, 3aJI0)KCHHbIE B IPOUIMBKE U3HAYATIBLHO U KOTOpPbIE
OyayT JeHCTBOBATH, MMOKA MOJI30BATEb HE 3aX04YET UX U3MEHUTH CIICIIUAIIBHO.

ba3oBas Mozaenp, M0 MHEHUIO aBTOPA, COAECPKUT HOMUHAJIBI KOMIIOHEHTOB, YKa3aHHBIE HA CXEME,
MO3BOJIIET MOAKIIOUaTh ABYXCcTpouHbli 1602 KKU nucmneit ¢ 12C pacmmpurenem mopToB ¢
aapecoM 4E u ucnonp3yeT st yrnpapieHHs] BCETO OAHY KHOIIKY, TOJKIIIOYaeMYI0 K pa3beMy Ha
miare. [lapameTpsl, HCHOIB3yEMBIE TO-YMOTYAHUIO TAPAHTUPYIOT HAJIEKHYIO0 paboTy mpudopa B
0a30BOI BEpCHUHU U SBISIOTCS OCHOBHBIMU TIapaMeTpaMu Il TECTUPOBaHwus mpu paszpadorke [10
aBTOpoM. MHorue napameTpsl MOTyT ObITh H3MEHEHBI M0JIb30BATEIEM CAMOCTOSITEILHO, UYTO
MOXXET U3MEHUTh MOBEICHUE YCTPOUCTBA U JaXKe clieliaTh ero HepaboTtocnocoOHbIM. [loxkanyiicra,
YUTANTE BHUMATEIBHO OMKUCAHUE NIEPE] U3MEHEHUSIMMU.



3aiare BONPOC WM MOYYacTBOBATh B OOCYKIEHUU YCTPONCTBA MOXKHO 371€Ch
http://www.sdr-deluxe.com/forum/7-17-1

NUcnoan3oBanue «0a30B0M MOIEJIN»

ABTOp IIpeAIonaraeT, 4To UCIOJIb30BaTh YCTPOMUCTBO MOXKHO MO JIBYM CIICHAPHUSIM: KaK
JOTIOJTHUTEIBHBIN MOJYJIb B COCTaBE TPAHCUBEPA WIIA YCUJIUTEIIS], WA KaK CaMOCTOSITEJIbHOE
YCTPOMCTBO B OTJICIBHOM KOpITyCe, ¢ MHANKAIUeH uin 6e3 Hee. [Ipu 3 ToM HET HE0OXOaMMOCTH
YTO-TO MEepeesbiBaTh. K pazbemMy ympaBlieHUS MOKHO MOAKIIOUYUTh KaK KHOIIKY IS PyYHOTO
cTapTa HACTPOMKH, TaK W BBIBOJI CUTHAJIA YIIPABICHUS OT YIIPABJISIONIETO MIPOLIECCOpa TPAHCUBEPA
WA YCUJIUTEIIS.

KopoTtkoe Bo3nelicTBrE HA TMHUIO yIpaBlieHus MeHee, yeM 250 mMc, Oy/ib-TO KHOTIKOW UITH
CUTHAJIOM YIIpaBJICHHUS, BRI30BET COPOC 3JIEMEHTOB TIOHEPA B HICXOJHOE COCTOSTHHUE, KOT/Ia BCE
VHIYKTUBHOCTH U €EMKOCTH OTKJIIOYEHBI. boJiee nTenbHOe yaepKaHUue CUTHAJIA YIIPABICHUS
BBI30BET HAYAJIO ITPOLECCa HACTPOUKHU. Pe3ynpTar Kak10ro npomecca HaCTpOWKH 3aIIOMUHAETCS B
SHEPrOHE3aBUCUMOU MaMATH YCTPOMCTBA U BOCCTAHABIIMBACTCS MOCIIEC OTKIOYEHUS U BKIIOUYCHHS
MMATAHUA.

JloNOMHUTEIbHBIE CUTHAIIBI 1JIs JIy4dllled MHTETPallii C CYIIECTBYIOIIUM 000PY/I0BaHUEM
MOJKHO B3SITh C pa3beMoB Mukpormnponeccopa RA7 u RA3. Oto curaan TX_request (3ampoc
HecylleH JUisl HACTPOMKHU) B MPSMOM U MHBEPCHOM BUJIe. JlaHHBIN CUTHAT BBIAAETCA MPOLIECCOPOM



YCTPOMCTBA Ha BpeMsi, HEOOXOIMMOE sl HACTPOMKHU, B TEUEHHE KOTOPOIO MepeAaTynK T0JKEH
BBIJIaTh HEMPEPBIBHYIO HECYIIYIO MOAXOIAIIEN MOITHOCTH. JTO MOKHO HUCIIOIb30BATh JUJIS
aBTOMaTH3allUU MIPOLIECCa HACTPOMKH, KOT/ia MOJIb30BATENI0 HE HY)KHO OYy/IeT COBEpPILATh
JOTIOJTHUTENBHBIX IEVUCTBUNA, KPOME KaK Ha)KaTh KHOIIKY HACTPOMKH. DTO HE SIBISETCA
HEO0OXOIMMBIM, TaK KaK yCTPOMCTBO MO3BOJISIET BECTU HACTPOUKY MPH JIFOOOM BXOJHOM CUTHAJIE
JOCTaTOYHON MOIIHOCTH, OyAb-TO peub, MOAyTUpoBaHHas BY curnasoM ao0bIM THUIIOM
MOJYJSILMY, TeJerpaHble MOChUIKHU, U Ia)ke IIyMonoo0HbIi curnai. Hactpolika Oyner
OCTaHaBJIMBAThCS MPU HEAOCTATOUHON MOIHOCTH BXOAHOIO CUTHAa U BO3OOHOBIIATHCS IIPU €T0
MOSIBIIEHUU. TO €CTh HACTPOMKA MOXKET MPOUCXOAUTH MPSIMO B MpoIiecce 0OBIYHON AKCILTyaTalluu
o0opynoBaHus.

Opnnaxo, A1 HaJIeKHOU paboThl YCTPOKCTBA, 1IeJIeCO00pa3HO UCOIb30BaTh JAHHBIA CUTHA
JUISl YMEHBIIIEHUS] MOIIIHOCTH CUTHAJIA Mepeaaryrka 10 0€30MacHbIX JUIsl YCTPOUCTBAa BETUYHH BO
BpeMsi HACTPOMKH, HanmpuMep Bo3aeicTBys Ha nerto ALC.

Curnan TX_request TaK>XKC MOXHO HUCITIOJIB30BaTh AJIA ITOAKIOYCHHUA CBCTOAMOAA4, KOTOpBIﬁ
6YIICT IMMOKAa3bIBATh AKTUBHOCTD IIPOLCCCA HaCTpOﬁKH B CJIydac, Korja UCITOJIb30BAHHUC KK
HHIWKATOpa HEKCJIATCIIBHO UJIN HCBO3MOXHO.

Nuaukanus

B o61miem ciyuae, ycTpOMCTBO MOYKHO UCIIONIB30BaTh O€3 3JIEMEHTOB MHAMKAIIAHU, TIPU STOM JIJIs
KOHTPOJIsE paboThI MPUOOpPa MOKHO MCIIOIB30BaTh HAIIPUMEDP LIKATy BCTPOEHHOTO B TPAHCHBED
KCB-Mmetpa wiu otnenbHbiil BHeIHUNA KCB-MeTp. KoHeuHo, Tpu MCTOIb30BaHUHU aBTOTIOHEPA Kak
OT/AEJIbHOTO YCTPONCTBA B COOCTBEHHOM KOPITyC€ OYEHBb yIOOHO ObLIO ObI UMETh COOCTBEHHYIO
MHAMKAIUIO JIJIs1 KOHTPOJIst paboThl U JaHHOE YCTPOMUCTBO MO3BOJISIET pEain30BaTh €€ pa3HbIMU
Croco0aMu.

Cawmpbrii pocToit crioco0, 3T0 MOAKIIOYUTH ABYXIIBETHBIM KPAaCHO-3€JICHBIA CBETOIUOT C OOIITNUM
aHOJIOM K BBIBOJIAM pa3bema JIJIsl IpOrpaMMHpOBaHus mpoieccopa. YToOwl 3TOT criocob
WHIUKAIMU paboTa, cieayeT U3MEHUTh HEKOTOPbIE 3HAYCHUS TI0-YMOIIYaHUI0, 00 3TOM Oyziet
CKa3aHOo HWXe. BeiBom 001X aHOAOB cieayeT nmoakmounTh K BeiBoay VCC pazbema (+5 Bonbr
MUTaHUE), KaTOJl 3€JICHOTO CBETOMO/Ia Yepe3 TOKOOTPAaHUUMBAIOIIHNKA pe3ucTop K BeiBoay CLK
pa3zbema, KaTojl KpaCHOTO CBETO/IMO/IA Yepe3 TOKOOTPaHUUHMBAIOIINM pe3uctop K BeiBony DAT
pa3zbema. Takum 00pa3zom, CBETOIHUON CMOKET TEHEPUPOBATh TPH I[BETA CBEUCHMUS, 3€JICHBIMH,
OpaHXEBBIN U KpacHbBIH, B 3aBUCUMOCTH 0T KCB B TMHIH, ¢ KOTOPBHIM OBLIT 3aKOHYEH MPOIIECC
comnacoBaHus (HACTPOUKH).

3enenblid BET cBeueHus Oynet ropoputh 0 KCB B nunuu mMenee 1.5, opanxkeBblii — MeHee 2.5
u kpacubiii pu KCB 6onee 2.5. Cetoguon Oynet raCHyTh B MOMEHT HauaJia HACTPOUKHU U
CBETUTHCS Cpa3y MOCIE €€ OKOHYAHUS.

AHAJOTHYHYIO CBETOIUOHYIO HHIUKAIIUIO MOKHO OCYIIECTBUTH C TIOMOIIBIO TPEX
CBETOIMOJIOB Pa3JIMIHBIX IIBETOB, MONKI0YMB MX K BeiBogam RCO (Low), RC6 (Mid), RC7 (High).
AHOJBI CBETOAMOIOB CIIEYET MOIKIIOYATh K TOPTaM MPoIeccopa 4yepe3 TOKOOTPaHHIHBAIOIITUE
PE3UCTOPHI, @ KaTObI HA 3eMJIIO.
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T'opazno Oonblie
uHpopMauu o pabote npudopa
MOJKET JIaTh MOJKITIOYCHHUE K
pa3zbeMy IS IPOrPaMMHUPOBaHUs CTaHAApTHOTO AByxXcTpouHoro 1602 KKU unaukaropa. J{ns
ATOTO TaKXKe MoHaao0uTcst HeOobias wiara 12C pacmupuTernss TOpToB, 4TOOBI Mpeodpa3oBaTh
napaJienbHbIi kKog yrnpasieHus JKKU B mocnenosarensuyto muny 12C. D10 mmpoko
pacrpocTpaHeHHbIe TJIaThl, UCTIONB3YIOMKE Mukpocxemy PCF8574T u uMerontyto agpec 10cTymna
no muHe 4E. IMeHHO Takoii BapuaHT WHIUKALIUKA aBTOP MCIIONIb3YeT MO-YMOJYAaHUIO U MPOIIIKUBKA
MO-YMOJYaHHIO YK€ HACTPOEHA ISl pabOThl C TAKUM MHJIUKATOpOoM. HekoTopsie miaTsl
pacimpuTeseil HopToB Ucnonb3yeT MukpocxeMbl PCF8574 ¢ unnexcom «AT» 1 OHM UMEIOT
JpyToil anapec qocTyna no muHe. X Toxke MOKHO MCTONIb30BaTh, 3a1aB HYXKHBIHN anpec (Oyaer
OTIMCAHO HUXKE).

BriBoas! pazbema miis mporpamMmmupoBanus npu noakiaoueHnn XKKH ucnons3yrores mo
npssMmomy HazHaueHnto, VCC sto murtanue 5 Bonst, GND 310 3emisa, DAT u CLK
COOTBETCTBEHHO 3TO JINHUH TAHHBIX U TAKTUPOBAHUS.



B neBoii yactu nHIMKaTOpa oTOOpaXkaeTcs mpoxoaHas MomHocTh 1 KCB. Ucnonsiyerces pexxum
MUKOBOT'O JE€TEKTOPA, YTO MO3BOJISET TOUHO MEPUTh MOLTHOCTh CUTHAJIA MepeJaTunKa Ipu
WCIIOJIb30BaHUH PA3IUYHBIX BUIOB MOIYJISLIUH.

B npaBoii yactu oToOpaxaroTcsa 3Ha4€HUS] HUHIYKTUBHOCTH U €eMKOCTH, YCTAHOBJICHHBIE
YCTPOMCTBOM B PE€3YJIbTATE MOCIEAHETO MPOIECCa HACTPOUKU. MIHIMKAIMS OCYIIECTBIAETCS B
MIEPBOM 1 BTOPOH CTpOKax, mpuueM nokazanus L u C Moryt MeHSATbCS MecTaMu. DTO
HCITONB3YETCS JIJI1 OTOOPAKCHHS TOYKH MOAKIFOUEHNS KOHJICHCATOPOB COTIACHO KJIACCHYECKOM
cxembl ['-nienouku. Tak, eciii THIYKTUBHOCTh HAXOAUTCS CBEPXY B BEpXHEU CTpoke. To
MPENOJIaraeTcs, YTO KOHJACHCATOP TIOHEpA MOAKIKOYEH MOCIE HEE, TO €CTh K BbIxoAy. Eciu
3HAY€HUE UHAYKTUBHOCTH OTOOPAKEHO B HMKHEH CTPOKE IO/ 3HAYEHUEM €MKOCTH, TO EMKOCTh
MOAKJIFOYEHA O MHAYKTUBHOCTH, TO €CTh KO BXOIY.

Ha wnankaTtope Tak)e MOTyT KpaTKOBPEMEHHO MOSBISATHCS HEKOTOPHIE HAAMICH, TTOSCHSIOIINE
TeKyIre pexXuMbl padboThl yerporictBa. Ito Haanucu TUNE, RESET, OVERLOAD (mipu omaue
Ha YCTPOWCTBO CUTHAJIA C MOIIIHOCTHIO Oosiee uem 150 Barr).

J171s1 yMeHbIlIeHUs] TabapUTOB YCTPOICTBA, CYIIECTBYET BO3MOXKHOCTh MOJIKITIOUCHUS
masorabaputabslx OLED nucrnnees, koTopbie UCTIONB3YIOT IS YIIPaBICHUS Takyro ke muny 12C.



910 moHoxpoMHble OLED nucmien ¢ koutposuiepom SSD1306 u ¢ paspemienuem 128x32
Touek ¢ auaroHanbro 0.91 mroima, ¢ paspemennem 128x64 touek ¢ nuaronansmu 0.96 n 1.3
mroriMa. [loakimogyaroTcest 3T AUCIUIEN aHAJIOTUYHO, HO YTOOBI OHM KOPPEKTHO padoTaiu, clieayeT
U3MEHHTD MMapaMeTphl MPOIIUBKHU (OyAET ONMUCAHO HUXKE).

Nunukarnus Ha 0.91 128*32 nucniiee BRIDISIAUT, Kak U HA 00buHOM 1602 nucruiee, umes npu
3TOM KPOXOTHBIE pa3MeEpHI.

Nunukanus Ha aucriesx 128*64 BBIMISIAUT HEMHOTO TO-JPYyromMy, B YEThIpE psija u ¢ 0ojee

KPYIHBIMU CUMBOJIAMH.

Ucnonb3oBanne OLED nucrnnees, B otmane ot 1602 )KKUM mo3BomnsieT otoOpaxaTh 3HAYCHUS
MHIYKTUBHOCTH TOYHEE HA OJIMH 3HAK, 4 3HAYEHUS €MKOCTH OOJIbIIE HA OJIUH 3HAK, UEM JIpyTHE
MHJIUKATOPbl. DTO MOXKET ObITh OUEHb BaXHO, €CIIM Bbl PEIIMIIM U3TOTOBUTH CBOIO BEPCUIO TIOHEpA
C APYTMMU 3HAYEHUSIMHU YCTAHOBJICHHBIX KOMIIOHEHTOB. TONBKO 3TU UHIUKATOPHI MOTYT
0TOOPa3UTh 3HAUCHHE €MKOCTH Bbile 999 u 10 9999 nd.
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I[OHOJIHI/ITCJII)HI)IE KHOIIKHA

VYeTpoiicTBO MO3BOJISIET HOAKIIOUUTH TAKKE JBE TIOMOJIHUTENIbHbIE KHOIKH, PACIIUPSIOIINE
0a30BbIil PyHKIIMOHAN. JTO KHONKHU Bypass u Auto. KHOTIKH MOAKITIOUaroTCsl COOTBETCTBEHHO K
noptam npoueccopa RBS u RB4. Mcnonb3yeMble mopThl pEKOMEHAYETCS 3alIyHTUPOBATh

KOHZIEHCATOPAMH BO n36eKaHIe TOSBICHHS
HABOJOK, MOTYIIHX moMeIarh pabote
Tpoleccopa. Bypass
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Pin 25 (RB4)
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Haxarne kaHonku Bypass BbI3bIBa€T BpEMEHHOE OTKIIIOYCHUE BCEX EMKOCTEH U
WHIYKTUBHOCTEH M MPSAMOE MPOXOXKICHUE CUTHAJIA OT BXO/a K BBIXOAY. DTOT PEKUM UMEET
COOTBETCTBYIONIYI0 MHANKaIuio Ha JKK nucriee B Bue 3HaKa HIDKHETO MomdepkuBanus. Eciu
pexxuM AUtO ObLIT aKTUBUPOBAH, €ro padboTa OyJeT BpeMEHHO OCTaHOBJICHA, TTOKA IEHCTBYET
pexxum Bypass. [ToBTopHOE HaxkaTHe Ha KHOIIKY OTKITIOYAeT pekuM Bypass u ycTpoilcTBO BHOBb
MOJKITIOYACT EMKOCTH U MHIYKTUBHOCTH, KOTOPBIC OBUTH YCTAaHOBJICHBI B KOHIIEC ITOCIETHETO
npoiiecca HacTporku. PaGora pexxuma AuUtO Takxke BO30OHOBUTCS, €CJIM OH ObLII aKTUBUPOBAH
pasnee.

Haxarue kHonku AUtO aKTUBUPYET aBTOMATUYECKHUM PEKUM pabOThl yCTPONCTBA, YTO
oroOpakaeTcsl Ha AMCIIEE KaK 3HAK TOUKH. YCTPOMCTBO 3alIOMHUT BKJIFOUEHUE aBTOMATUYECKOTO
pexxuma, 1 OyJIeT 0CTaBaThCs C HUM JIaKe MOCIJIE OTKIIOYEHUS MTUTAHUS, TIOKA TOBTOPHBIM
Ha)KaTueM OH He Oy/leT OTKJIIOYEH . ABTOMATUYECKHUI PEeKUM MOXKHO TaKKe aKTUBUPOBATh
M3MEHEHHEM MapaMeTpOB MpHU MPOIIUBKE (OyIeT OMUCAHO HIXKE).

ABTOMATHYECKHH PEKUM

ABTOMaTHYECKHUI PEKUM pa6OTBI MpCaAOCTABIIACT YHUKAJBbHYIO BOSMOKXHOCTD IJI ITOJIb30BATCIIA
HCIIOJIB30BATh YCTPOﬁCTBO oe3 HGO6XO)II/IMOCTI/I Ha>XUMAaThb KHOIIKHW U ITIOAKJIIFOYATh KaKo€e-JIN0Oo
BHCIIHCC YITPABJICHUC. yCTpOﬁCTBO MOJKET OBIThH BBIITOJIHEHO O€3 KHOIIOK, oe3 HWHAWKAIIUU U IIpU
3TOM 6yzxeT BBITIOJIHATH CBOIO (1)YHKHI/II'O COr1aCoOBaHUA COIIPOTUBIICHUA JIMHHUUW IIUTAHUA aHTCHHBI.

AJNTOpUTM MIPHU 3TOM UCHOIB3YeTCs cienytomuii: ecnu tekynuit KCB npessimaer 1.3 u o
u3MmeHwics Ha (1.3 - 1) oTHOCUTEIbHO 3HaYeHUS 3a(PUKCUPOBAHHOTO MTOCTIE TTPEABIYIIEH
HACTPOWKH, BKITIOYAETCS PEXKUM HACTPOUKH. OOBIYHO JAHHOE YCJIOBHE JIETKO BBITIOIHAETCS MpU
CMEHEe Juana3oHa, 4To BbI3bIBA€T HEMEJICHHOE cpabaTbiBaHUE TIpoliecca HACTPONKH.

[Tpu HEOOXOAMMOCTH, TOPOTOBOE 3HAYEHUE CpabaThIBAHUS HACTPOUKH MOXKET ObITh H3MEHEHO
M3MEHEHHEM MapaMeTPOB IPH MPOITHUBKE (OyIeT OITMCAHO HUKE).

OcoOble pesxxuMbl padoThI

VYCTpONCTBO MMEET HECKOIBKO 0COOBIX PEKUMOB PaOOTHI, MPU3BAHHBIC OOJIETYUTh MPOIIECC
COOpKH, OTIAJKU WM MIOMCKA HEUCTIPABHOCTH.

[Ipu nogave nuTaHus Ha YCTPOIMCTBO CO BCEMU TpEeMsl Ha)KaThIMU KHOIIKamu Tune, Bypass u
Auto, Brirouaercs pexxum Fast Test. B aTom pexxnme ycTpoiCTBO MOIa€T MUTAHKUE HA BCE PEle,
YTO MO3BOJIAET OBICTPO ONPEACTUTH HEUCTIPABHOCTHU CBA3AHHbBIEC C TPAH3UCTOPHBIMU KITIOYaMU WU
HEJIOCTaTKaMM MaWKHU.

[Ipu nomave nuTaHusg Ha YCTPOMCTBO ¢ Ha)KaThIMU KHONKamu Bypass u Auto, yctpoiicTBo
MIEPEXOIUT B TeCTOBBIN peskumM Test Mode. B aTom pexxrme MOXKHO BPYYHYIO, TTOMIAr0OBO, C
MOMOIIIbIO KHOMOK Bypass u Auto u3MeHsITh 3Ha4eHUE EMKOCTH UM UHIYKTUBHOCTHU. [[MuHHOE
Ha)kKaTHe Ha KHOMKY TUNe MO3BOJISIET BEIOPATh KAKHUE 3JIEMEHTHI OY/IyT NepeOupaTbcsi B JaHHBIN
MOMEHT, & KOPOTKO€ Ha)XaTUe U3MEHSET TOUKY ITOAKIIOUECHUS KOHIeHcaTopa. B aTom pexume
COXpPaHSIETCS. BOBMOKHOCTh U3MEPATH BXOAHYI0 MOIHOCTh 1 KCB B iuauu. Beck nponecc
COIPOBOK/IAETCS MOHSATHON WHIUKAIIUECH.



Monudpukauus ycrpoucTsa 1Js padornl Ha HY
auana3soHax

CpaBHUTEIBHO HEOOJNIBIINE 3HAYECHHS YCTAHABIMBAEMbBIX PEAKTUBHOCTEN HE MO3BOJISIOT
YCTpOMCTBY B 0a30Boi Mopudukanuu 3¢phekTuBHO padoTaTh Ha yactoTax Huxke 7 — 10 M.
OaHMM U3 BapUAHTOB PEIICHUS 3TOM IPOOJIEMbl MOXKET OBITH IPOCTOE YBEIMUYEHUE Psiia 3HAUCHUI
MHIYKTUBHOCTEH M KOHAEHCATOPOB Ha JIB€ CTYNEHH BhIlIe. Best ocTaibHas KOHCTPYKIUS OCTaeTCst
npu 3ToM 0e3 U3MeHEeHU. AropuTMy, oTBevaroniemMy 3a HacTpoiiky KCB 6e3 pazHuibl, KakuMu
3HAYEHUSIMU PEAKTUBHOCTEN OH OMEPUPYET, @ BOT MHAMKALUS IPABUIBHBIX YCTAHOBIEHHBIX
3HaYeHUH Npu 3TOM noctpaaaet. [locnennue Bepcun NMPOIIKUBOK MO3BOJISIOT MOJIH30BATEIIO
CaMOCTOSITEIbHO 33JaTh YCTAHOBJICHHbIE UM 3HAUEHUsI EMKOCTEH M MHAYKTUBHOCTEH JIJIs
MPaBUILHOTO OTOOpaXkeHus Ha quciuiee (Oyznet onucano Huke). CienyeT UMeTh B BUAY, YTO
ToNbKO npuMenenue nuciieeB OLED nro6oro nonycTuMoro Tumna no3BojuT 0TOOpa3UTh 3HAUCHUE
eMmkoctu 6ojiee 999 nd, Ho He 6onee 9999 nd. CkauaTh HCXOAHUKH IIEYATHOM I1JIaThl, HEMHOTO

nepeieslaHHoN 71 yao0cTBa yeTaHOBKHM OOIBIINX WHIYKTUBHOCTEH MOXHO 371eCh http://www.sdr-
deluxe.com/load/iskhodniki

TexHHYeCKME XapAKTEPUCTUKH,
«0a30Basi MOJIEJIb»

Jlnamna3oH JOMyCTUMBIX MUTAOIIMX HanpsokeHui: 10 - 15 BoabT mocToSHHOTO TOKa

MakcumanbHbiit TOK moTpebienus : 300 MA

MakcumanbHas pabodast mpoxomHas MmomrHocTh: 100 Barr

MaxkcumanbHO BO3MOKHAs U3MEpEeHHasi MOIITHOCTh: 150 Bart
MuHuMaIbHas MOITHOCTh, HEOOXOMUMas /ISl Hauajla HacTporku: 5 Bart *
MuHHMaJIBHO BO3MOXHAs u3MepeHHast MoHoCcTh: 0.1 Barr

[Tar u3mepenus npu momiHocTH 10 10 Bart: 0.1 Barr

[ITar n3amepenus npu momHocty Beime 10 Barr : 1 Barr

TouHocTh n3Mepenuss MOIHOCTH : 10%

MakcumanbpHasi yCTaHOBJICEHHAs UHAYKTUBHOCTh: 4MKI H


http://www.sdr-deluxe.com/load/iskhodniki
http://www.sdr-deluxe.com/load/iskhodniki

MuHMMaIbHBIN IIar YCTAHOBKU MHIYKTUBHOCTH: 0.1MKI'H
MakcumaipHas yCTaHOBIIEHHAs: eMKOCTh: 400nd
MuHMMaIBHBIN IIar YCTAaHOBKM eMKocTH: 10nd

* HGKOTOpI)IG mapaMCTpbl MOKHO USMCHHUTDL IIPU H€O6XO,Z[I/IMOCTI/I

N3MeHeHUue mapaMeTpoB MO-YMOJIYAHUIO

Bo Bpems mporpaMMupoBaHusi MUKPOIIPOLIECCOPa, KPOME 3aliCH HEMOCPEACTBEHHO
YIPaBISIONIETo Kojia (MporpaMMbl ), MPeIaraeTcs 3anuchbiBaTh TaKKe HEOOIBIIOE KOJTUYECTBO
sA4eeK MHOTOKpaTHO nepe3anucbiBaeMoit namatu EEPROM. Mudopmanus B 3TUX siUeiikax MOXKET
OBITh U3MEHEHA I0JIb30BaTeIEM NIepe]l MporpaMmmupoBanueM. Bo BpeMs KaxkJ10ro crapra
npolieccopa, ero nporpaMma Mpek/ie BCero CYUTHIBAET JAHHBIE C SIYEEK JO0JITOBPEMEHHON MaMATH,
4YTOOBI B JaJIbHEHIIIEM MCIIOIB30BATh ATY MH(pOpMaluto 11t padotel. Takum o6pazom,
MOJIb30BATENb MOXKET JIETKO U3MEHSITh MHOTHE TTapaMeTphl yCTPoiicTBa O€3 BHUKAHUS B
HECPAaBHEHHO OoJiee ClIoKHbIe npolecchl pazpadborku I10.



i PICkit 3 Programmer - BUR183601124 = X

File Device Family Programmer Tools View Help ]
PIC18F Configuration

Device: PIC18F2520 0800 111A 8100 0081
UserIDs:  FF FF FF FF FF FF FF FF COOF  EOOF  400F
Checksum:  BS07 : 5 |

'Hex file sucess;fvu'liy'imponédv. @ M|CH°CHIP
P VDD Target

(] Check 50 -
Read Write Verify Erase Blank Check ] /MCLR > =

Enabled | Hex Only v | Source: |E\...C18F252012520_atu_100_mini_fw_23.hex

0000 EFDg Fo22 0000 0000 EF00 FOoo0 0000 0000 A
0010 0000 0000 0000 0000 D7F3 FFFF 0lo02 51C8
0020 0ROO E032 A0l 5001 0807 E31C 0103 BF2E
0030 Doo2 SE93 D001 8ES3 OEO® ¢EOD 2E0D D7FE
0040 0000 8Ca3 0E06 6EOD 2E0D D7FE 0000 a9Cca3
0050 0EQS 6EOD 0103 2E0D D7FD 0000 372E 912E
0060 2R01 D7E1l SE93 0E0& 6EOD 2E0D D7FE 0000
0070 8Ca3 O0EOE €6EOD 2E0D 0000 9Ca3 OEOG
0080 6EOD 2E0D D7FE 0000 0102 51C8 0ROO
0080 EO18 8Cce3 O0EOG ¢EOD D D7FE 0000 8E93
00RO 0EOG 6EOD 2E0D D7FE 9E93 OEOG 6EOD
00BO 2E0D D7FE 0000 a9Cs ¢EOD 2E0D D7FE v

EEPROM Data

Auto Import Hex

Enabled | Hex On ~ + Write Device
4E 00 00 15 13 05 00 01 02 00 FF FF FF FF FF FF Read Device +

01 10 02 20 04 S0 10 00 22 00 FF FF FF FF FF FF Export Hex File

00 10 00 22 00 47 01 00 02 20 FF FF FF FF FF FF oAt
FEFF ‘FF FE.FE FF FF FE'FE:FF FE FE.FF FFE FF FF [ Plcklt 3

Huxe OynyT mogpoOHO OnMcaHbl BCE 3HAYUMBIE STYEHKH, UCTIOIb3yeMbIe B TJAHHOW BEPCHUH
MIPOIINBKHU.

OOparuTe BHUMAHUE, YTO HyMEpaIlus SYeeKk HAYMHAETCSI C HyJIs, TPUYEeM HyMEpaIus JaeTcs B
16-tupuyroMm kome. Hymeparius ¢ TakuMu mpaBUjIaMy Ha3bIBACTCS «apecariueiiy, a Homep
SYEHKH B TakOM (hopMaTe Ha3bIBaeTCA «aapecom» stueiiku. Hampumep, siueiika ¢ agpecom 10 He
SBIISICTCS IECSITON STYCHKOM 10 cueTy. 1o OymeT 16-Tas siueitka. Hike OymyT yka3zaHbI
HCKJIIOYMTEIIBHO apeca sIYEEK, TaK KAK UMEHHO apecalus UCIOJIb3YETCS B IPOrpaMMe IS
MIPOTPAMMHUPOBAHUS MPOLIECCOPA.

JlaHHBIC B CaMUX sSTYEHKaX TakKe MPEICTABISIOT CO00M 3HAYeHHUS B 16-THPUYHOM KO/I€, OTHAKO,
TaK CeNaHo Jis ynoOCTBa MOJIb30BaTeNei, 4YTo He Oy/1eT HUKAKOl HEe0OXOAMMOCTH
KOHBEPTUPOBATh MPUBBIYHBIC HAM 3HAY€HUA B 16-TupuuHbIi popmar. Tak, /1715 3aUCH HAIIpUMeEp



3HaYeHUs] MOIIHOCTHU B 15 Bart, noctarouno 3anucare B sueiky uudpy 15, a nis 3aganus KCB
1.7 nocrarouno 3anucars HUdppy 17. BHUMareabHo unTaiiTe ONMCAaHUE U OPUEHTUPYHUTECH Ha
3HAYEHHUsI 10-YMOIIYAHHUIO.

Jlia ynoOcTBa, NPOUIMBKY MOKHO CUMTBHIBATh U3 MUKPONPOLECCOPA, U3MEHATh TUYEHUKH MAMSTH U
3anuchIiBaTh 00paTHO. YTOOBI BEPHYTh BCE 3HAUEHUS K 3HAUEHUSAM MO-YMOJTYAHUIO, JOCTATOYHO
3aHOBO MPOIIUTH ABTOPCKYIO MPOIIMUBKY.

00 — s1yeilika 3a1aHuA ajpeca NOAKJI0YAeMOro aucmJes. [1nara pacimmpeHus: mopToB s
nuctes 1602 BeimonnenHas Ha mukpocxeme PCF8574AT umeet anpec 7E, Ha Mukpocxeme ¢
ungekcoM «T» - 4E. OLED gucninen o6s1dHO uMeroT azipec 78 win 7A. B siueliky mo3Bossercs
3aMuChIBaTh JIFOOOHU aapec /Il HOpMaJIbHOM paboThI C MOAKIIOUYEHHBIM ycTpoiicTBoM |12C.

3nauenue no-ymonvanuto 4E, yto coorsercryeT KK nucruiero 1602 ¢ nnaroit pacmvpeHust Ha
mukpocxeme PCF8574T .

01 — siyeiika 1J1s1 yKa3aHUs TUIA MOAKJIIOYEHHOI0 ANCILIes.
3nayenue 00 COOTBETCTBYET MOAKIIOUEHHOMY JIBYXIIBETHOMY cBeToaroay BMecTo JKK
UHANKATOPA.
3nauenne 01 — 1602 X)KKU ¢ nnaToii paciinpeHust HOpToB.
3nauenue 02 — OLED pucnueii 128*32, 03— OLED nucnuteit 128*32, nepeBepHyToe
U300paKeHue.
3nauenue 04 — OLED nucruteit 128*64, 05 — OLED aucnineit 128*64, nepeBepHyToe
n300pakeHue.

Buumanue! Pabora ¢ nucruiesiMy, OTIIMYHBIMU OT BBIILIE ONMCAHHBIX HE 00€CIIEYNBAETCS
YCTPOMCTBOM.

02 — siyelika aKTUBAIMM ABTOMATHYECKOIo pexxuma. Eciu yCcTpoicTBO TUTaHUpyeTCs
UCIIONIb30BaTh 0€3 TOMOJTHUTENBHBIX KHOTIOK, TO BKJIFOUYUTH aBTOMAaTHUYECKUN PEXXUM MOYKHO
nponucas 3HaueHue 01. 3nauenne no-ymonuanuto — 00. [Ipu akTuBanuu pexumMa ¢ KHOIKH,
nporieccop cam 3anumieT 3Haderue 01 B 3Ty sUeiiky, 3alIOMHUB TaKuM 00pa3oM BBIOOD
MOJIB30BATEIS.

03 — sveiika 1S 3a1aHUsl BpeMeHH O:KMJAaHMs TT0CTIe TTO/Iaul CUTHAIa Il cpadaThIBaHUS
WJIM OTITYCKaHUS pesie. DTO BpeMs BKIIOYACT B ceOs TAKXKE M BPpeMs, HCOOXOIUMOE JIJIst
YCTaHOBJICHUS HaNpsHKeHHS Ha BhIxoge BYU merekropa mocie Toro, Kak pesie YCTaHOBHIIUCH B
3a/TaHHBIC TIOJIOKEHUS. 3a/1aeTCs B MIJTMCEKYH/1aX, 3HaYCHUE MO-yMordanuio 15. Cnumrkom
KOPOTKOE BPEMSI MOKET BBI3BaTh COOM MPHU HACTPOUKE.

04 — siyeiika 1J191 3aJaHKs OPOra cpadaTbIBAHUS HACTPOHKH B ABTOMATHYECKOM pPesKnMe.
3anmceiBaeTcs B popmare: mepBoe yucio - equnuibl KCB, BTopoe uncino — necarbie A0mH.
3HayeHue no-ymondanuto 13. To ecTb npu akTHBalMM aBTOMaTUYECKOTO PEXUMA, HACTPOMKA
Oymer cpabarbiBath pu KCB Beitiie 1.3 u nipu ero usmeHennn Ha (1.3 — 1).

05 — siyeiika 1J191 3aJaHUS] MUHUMAJIbHON MOITHOCTH, HEOOXOIUMOM JJIS CTapTa HACTPOUKH.



3anuceiBaeTCs B popMaTe: MepBOE YUCIO — JECATKU BatT, BTOpoe uncio equuunel Barr.
3naueHue no-ymonyanuio 05, To ecTb HacTpoika OyaeT cpadaThIBaTh TOJBKO MPU BXOJHOM
MOIIIHOCTU He MeHee 5 BaTtt. CAUIIKOM HU3KOE 3HaU€HHE MOXKET MPUBECTU K HEJOCTATOYHO
TOYHOM HACTPOMKE.

06 — siueiika JJIs1 yKa3aHUSI MAKCUMAJIbHOMW MOIIHOCTH U1 Oe30macHoi HacTpouku. [lpu
MPEBBILIEHUN BXOAHOW MOIIHOCTH BBIILIE ATOrO 3HAYEHUS, HACTPOUKA MPOU3BOIUTCA HE OylIEeT U
YCTPOMCTBO OYAET 0KUAATh YPOBHS MOLUTHOCTH B YCTAHOBJIEHHBIX MOJIb30BATEIEM Ipeieax.
3anuceiBaeTcs B ToM ke popmare. Eciu 3Hauenue pasHo 00, mpoBepka Ha MaKCUMAJIbHYIO
MOIIHOCTH He npouszBoautcs. [lo-ymomuanuto 3nauenue 00.

07 — sveiika qJis 3a1aHusl cMelleHus CTPOK BHM3 1o Beptukaiu st OLED gucrninees.
MozkeT ObITh HEOOXOAUMBIM JIJIs HEKOTOPBIX JUCILIEEB. 3HaUYeHUE mo-yMomyaHuio 01.

08 — siueiika 1J151 3aJaHUS cMelleHUs CTPOK BJeBO 1o ropusonTtanu 1t OLED nucninees.
MoskeT ObITh HEOOXOAMMBIM JIJISI HEKOTOPBIX AUCIIICEB. 3HAUCHHUE TTO-yMoadaHuto 02.

09 — siyeiika 1J191 3aJaHMS 3HAYEHUSI MAKCUMAJIbHOro HayaJabHoro KCB, npu kotopom
IPOUCXOIUT HACTPOWKA. 3HAUCHHUA YKa3bIBatOTCs B (hopmare: nepBoe uucio - equuuisl KCB,
BTOPOE YUCIIO - AecsATele noiu. Eciu 3HaueHne paBHO 0, IpOBEepKa HE IPOU3BOIUTCSA U HACTPOMKA
cpabarbiBaeT Bcerna. Ilo-ymonuanuro 0.

0A — siueiika /151 3aJaHU Sl OTHOLIEHUSI BUTKOB B TaHJIeM-MaT4e. 3HAYCHUE TI0-YMOTYAHHUIO —
10. JIns ymydiienust paboThl YyCTPOMCTBA IPU MaJIbIX BXOJHBIX MOIIIHOCTAX, CIEIYeT
MCIIOJIB30BaTh TAHJEM-MaTy C COOTHOIIIEHUEM BUTKOB 1:5.

Hauunas ¢ agpeca 10, pacno/io:keHbl SYEHKH 1JIsl 32IaHUSI HOMHMHAJIOB YCTAHOBJIEHHBIX
HHAYKTHUBHOCTeM. VIcrionb3yeTcs 1o IBE A4€MKU HAa 3HAYCHUE, HAYMHAS C CAMOW MaJICHBKOM
WHIYKTUBHOCTH. HOMUHAIIBI 3aITMCBIBAIOTCS B HAHOTCHPH, 0e3 nepekoaupoBok. Hampumep, 4
MKI'H 310 4000 Hanorenpu. 3anucsiBaeM B stueiiku 40 00. 110 manorenpwu - 3anucsiBaem 01 10.
Bcero ucnonssyercst 10 siaeex moapsi, 1Mo B Ha KaXA0€ 3HaAYCHHUE. 3HAUCHUS 110-YMOTYaHUIO
COOTBETCTBYIOT HOMHHAJIaM, YKa3aHHBIM Ha CXEMe.

Hauunas c agpeca 20, 3anucbIBaAIOTCS 3HA4eHUS] HOMUHAJIOB YCTAHOBJIEHHBIX
KOH/IeHCcaTopoB . Bece 3nauenus B nukodapanax. Hampumep, 82 nukodapasa 3anuceiBaem Kak
00 82. 1.2 nanogapana 3anucsiBarorcs kak 12 00. Hcnonb3yercs 10 sueek noapsia, mo ABE Ha
Ka)KJI0€ 3HaUCHHE. 3HAYEHUS MM0-yMOTYaHUIO COOTBETCTBYIOT HOMUHAJIAM, YKa3aHHBIM Ha CXEME.

30 — siveiika 11 yKa3aHUSA BPpeMeHH CBeYeHUs TUCIIes1 MM ero NMOoIACBeTKH, B CEKyH/IaX.
[TomcBeTka 3aropaeTcst mpyu HAKATHUH Ha JII0OYI0 KHOTIKY WJIH TIPH TI07jad€ MOIITHOCTH Ha BXOJI
YCTPOMCTBA.

[To-ymonuanuto - oTkinoueHo, 3HaueHue 00.



31 — siyeiika QU1 yKa3aHMSA pe:KuMa padoThbl JONOJHUTEIbHON WHIAMKAIWH,
3HayeHue 00 — 11t OTOOpakeHUs TOJIbKO YCTaHOBJIEHHBIX MHAYKTUBHOCTU U €EMKOCTH,
3HayeHue 01 — 1t oToOpaskeHrss MOITHOCTH, TMOABOANUMON K aHTEHHE U 3()PEKTUBHOCTU PabOTHI
¢bunepa u nepeaaTymKa nNpy JOCTATOYHOM MOUTHOCTH Ha BXOJE.
[To-ymMoyaHuto JONOTHUTENbHAS MHANKALMS BKIIOYEHA, 3HaueHHe B stueiike 01.

Teopetnueckyro nHpopMaluio o pacuere 3PHEKTUBHOCTH MOXKHO HAWTH 3/1€Ch:
http://d12kqg.de/ant/kniga/326.htm

Buumanue !!! YeTpoiicTBO HE YUUTBIBET IIPHU pacueTax cOOCTBEHHYIO 3 (PEKTUBHOCTD.

32 — sveiika i yka3aHusi Ko3(pPumueHTa norepb MOIHOCTHU B uaepe, nepBoe Yucio —
€IMHUIIBI ACIIMOEIT, BTOPOE YHCIIO — JECAThIE T0JH JlennOena. 3HayeHue no ymonuyanuo — 1.2
(3amuch B siueiike 12). DTo 3HAUCHHME UCTIONB3YeTCs JJIsl pacueTa MOIIHOCTHU, MOJABOIUMOMN K
aHTeHHEe. 3HAaYeHHUE TTOTePh MOXKHO y3HATh B CIPABOYHBIX JIAHHBIX JJIsI UCIIOJIb3yeMOTr0 KaOessi WK
3aMepATb TOYHOE 3HAYCHUE CaMOCTOSATENBHO.

© David Fainitski, N7DDC
2018
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