TexHu4eckoe onucaHue AJ MJIaThbl ABTOTHOHEPa

ATU-100 Extended 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, nyonnkyeMas B JaHHOM JIOKYMEHTE COOTBETCTBYET JE€HCTBUTEIBHOCTH

TOJIBKO TP MCIIOJIBb30BAaHUMU YCTPOMCTBA C IPOLIMBKON BEPCUU 3.0. Ecm y Bac HET
BO3MOYKHOCTH y3HaTh Kakas Bepcus 110 ucnonb3yercs, npouieiite npommBkKy Bepcuu 3.0 ¢
MOMOLIBIO MTPOrpamMMaTopa, 4ToObl OBITH YBEPEHHBIM, YTO UH(GOPMALIMS U3 OTIUCAHUS
COOTBETCTBYET CBOMCTBAM YCTPOMCTBA.

Ckayatnp IMMOCJICAHUC BCPCUM ITPOIINBKH, UCXOIHHUKH me4yaTHOU IJ1aThl, CXCMbI U JOKYMCHTAI[UIO
MOXHO TYT
https://github.com/Dfinitski/N7DDC-ATU-100-mini-and-extended-
boards/tree/master/ATU_100 EXT _board
Cxema B OHJIAlH peJIaKTOpE:
https://easyeda.com/rolin791/atu-100-7x7

Ha3nadyenue

YCTpoiicTBO MpeTHA3HAYCHO IS UCTIOIh30BAHUS KaK JIEMEHT PaIuOI00UTEIBCKOTO
000py/nOBaHMs, B COCTaBE YCHIIMTENICH WM TPAHCUBEPOB, JTMOO KaK OTIEIbHBIN MPUOOD,
BBITTOTHSFOIINN (DYHKITHIO COTTIACOBAHUS BBIXOHOTO CONPOTUBIICHHS YCHIIUTEICH MOIITHOCTH
(YM) ¢ dbunepamu aHTECHH.

B otiiruue ot muater mini board, nanHoe ycTpoicTBO MOXKET CoAepKaTh Habop OT 5 10 7
WHIYKTUBHOCTEHN U OT 5 10 7 KOHJAEHCATOPOB, YTO MO3BOJISIET €EMY (B MaKCUMAaJIbHOMN
KOMIUTEeKTauu) 3¢ (HEeKTUBHO paboTaTh B IIMPOKOM MOJIOCE YaCTOT, MEPEKPhIBAs
panuomooutensckue KB auanazonsr ot 1.8 MI'n 1o SOMI 1.

MHOTOYNCIICHHBIE HACTPOUKHU aITOPUTMOB, JOCTYITHBIE MTOJIH30BATEII0, TIO3BOJISIOT
MCIOJIb30BaTh MUKPOIIPOIIECCOP U CXEMY YIIPABJICHHS B IPYTUX MPOEKTaX aBTOTIOHEPOB B
Pa3TUYHBIX BapHalnusiX. TeM He MEHee, CYIIECTBYET MOHITHE 0a30BOM CXEMBI, KOTOPOI
MIPUIECPKUBACTCS aBTOP.

bazoBas Mozenb, 10 MHEHUIO aBTOPA, COAEPKUT HA0Op U3 7 KOMMYTUPYEMBIX HHIYKTUBHOCTEN
¢ HepaBHOMEpHBIM 11arom, ot 0.05 MxI'a 10 4.5 MkI'H, HabOp U3 7 KOHJEHCATOPOB C
HepaBHOMEPHBIM marom, oT 10 n® no 1Hd. Ilapamerpsl, HCHOIB3yEMBIE TTO-YMOTYAHUIO
rapaHTUPYIOT HaIXKHYI0 paboTy npudopa B 6a30BOM BEpPCHUU U SIBJISIOTCSI OCHOBHBIMU
napaMeTpaMmu JJig TeCTUpoBaHus mpu pazpadotke [10 aBropom. MHorue napameTpsl MOTYT OBITh
W3MEHEHBI MOJIb30BATENIEM CAMOCTOATENBHO, YTO MOKET U3MEHUTD MOBEACHUE YCTPOWCTBA U TAXKE


https://easyeda.com/rolin791/atu-100-7x7

caenath ero HepaborocnocoOHbIM. [Toxkanylicta, ynTaiiTe BHUMATEIbHO ONUCAHUE TIEPE]T
W3MEHEHUSMU.

3anare BONPOC WM MIOY4aCTBOBATh B 00CYKI€HUH YCTPOUCTBA MOXKHO 371€ChH
http://www.sdr-deluxe.com/forum/7-18-1
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NUcnoan3oBanue «0a30B0M MOIEJIN»

ABTOp IpeIonaraeT, 4To UCIOIb30BaTh YCTPOUCTBO MOXKHO 1O JIBYM CIICHAPUSIM: KaK
JOTIOJTHUTEIBHBIN MOJYJIb B COCTaBE TPAHCUBEPA WIIA YCUJIUTEIIS, WA KaK CaMOCTOSITEJIbHOE
YCTPOMCTBO B OTJICTIEHOM KOPITyCe, ¢ MHAUKaueH wim 0e3 Hee. [Ipu 3ToM HeT HeoOXOIUMOCTH
YTO-TO TepeenbiBaTh. K pazbemy ynpaBieHHS MOKHO MOAKIFOUUTh KaK KHOIKY JJISI PyYHOTO
cTapTa HaCTPOMKH, TaK W BBIBOJI CUTHAJIA YIIPABJICHUS OT YIIPABJISIONIETO MPOLIECCOpa TPAHCUBEPA
WA YCUJIUTEIIS.

KopoTkoe Bo3nelicTBiE Ha JIMHUIO YIIpaBiieHHsI MeHee, yeM 250 Mc, Oynb-TO KHOTIKOM WM
CUTHAJIOM YIIPaBJICHUS, BEI30BET COPOC AIIEMEHTOB TIOHEPA B HCXOJIHOE COCTOSIHUE, KOT/a BCE
VHIYKTUBHOCTH U €MKOCTH OTKJIIOUEHBI. boliee InTenbHOE yIepKaHUue CUTHAJIA YIIPABICHUS
BBI30BET HAYAJIO MTPOLECCAa HACTPOUKH. Pe3ynbraT KakJ10ro npouecca HaCTpOWKHU 3alIOMUHAETCS B
SHEPrOHE3aBUCUMOW MaMATH YCTPOMCTBA U BOCCTAHABIMBAETCS MOCIJIE OTKIIOUYCHUS Y BKIFOUCHUS
MMATAHUA.



JIOTIOTHUTENBHBIE CUTHAJIBI JIs1 JIy4Ilel HHTErpallu ¢ CYIECTBYIOIIUM 000pYyI0BaHUEM
MOKHO B3SITh € pa3beMoB Mukpornpoueccopa RA7 u RA6. Oto curnan TX_request (3ampoc
HeCyIlEen JJIs1 HACTPOMKH) B MPSIMOM M MHBEPCHOM BHJI€. JlaHHBINM CUTHAJ BBIJIa€TCA MPOLIECCOPOM
YCTPOMCTBA HA BpeMsi, HEOOXOUMOE JJIsl HACTPOMKH, B TEUEHHUE KOTOPOIO MEPEeaTUUK JOKEH
BBIJIaTh HEMPEPBIBHYIO HECYLIYIO MOAXOAAIIEN MOIIHOCTH. DTO MOYKHO MCITOJIB30BaTh IS
aBTOMaTH3allMHU Mpoliecca HaCTPOUKH, KOT/ia MOJIb30BaTeII0 HE HYKHO Oy/IeT COBEpILATh
JTOTIOJTHUTENBHBIX IEMCTBUN, KPOME KaK Ha)KaTh KHONKY HACTPOMKH. DTO HE SIBISIETCS
HEO0OXOIMMBIM, TaK KaK yCTPOMCTBO MO3BOJISET BECTU HACTPOUKY IMPH JIFOOOM BXOJAHOM CHUTHAJe
JOCTaTOYHON MOILHOCTH, OyAb-TO peub, MoyIupoBanHas BY curuanom jito0bIM THIIOM
MOJYJSILIMY, TeJerpaHble MOChUIKHY, U Ia)ke IIyMonoo0HbIi curnai. Hactpolika Oyner
OCTaHaBJIMBATHCS MPU HEAOCTATOUHON MOIIHOCTH BXOAHOIO CUTHAIa U BO3OOHOBIISATHCS IIPU €T0
NosIBIIEHUU. TO €CTh HACTPOMKa MOXKET MPOUCXOAUTH MPSIMO B Mpoliecce 0ObIYHON IKCILTyaTaluu
o0opynoBaHuUs.

OpnHaxo, A1 HaJIeKHOM paboThl YCTPOKCTBA, 1IeJIeCO00pa3HO UCOIb30BaTh JAHHBIA CUTHA
JUTSL YMEHBIIEHHUS] MOIIHOCTH CUTHAJIA NepeaaTyrka 10 0€30MacHbIX JUIsl YCTPOUCTBA BEIMYUH BO
BpeMsi HAaCTPOWKH, HarpuMep Bo3aeicTBys Ha netio ALC.

Curnan TX_request Tak»e MOXKHO HUCIIOIb30BaTh JIJIs TTOIKITFOUCHHUSI CBETOAMO/Ia, KOTOPBIN
OyZeT moKa3bIBaTh aKTUBHOCTH MPOIIECCa HACTPOUMKH B cllydae, Korja ucroiab3oBanue KK
WHJIUKATOpa HEXKEJIATeIbHO I HEBO3MOXHO.

Nuagukanusa

B o6mem cinyyae, ycTpoicTBO MOXKHO MCIIONIB30BaTh 0€3 3JIEMEHTOB UHAUKAINH, TIPU 3TOM IS
KOHTPOJIsE paboThI MPUOOpPa MOKHO MCIIOIB30BaTh HAIIPUMEDP LIKATy BCTPOEHHOTO B TPAHCHBED
KCB-Mmetpa wnu otnenbHbii BHeHUNA KCB-MeTp. KoHeuHo, Tpy MCONIb30BAHUHU aBTOTIOHEPA Kak
OTJEIBLHOTO YCTPOMCTBA B COOCTBEHHOM KOPIyce OYeHBb YI0OHO OBLII0 OBl UMETh COOCTBEHHYIO
WHIUKAIMIO NIl KOHTPOJISL paObOThI U JAHHOE YCTPOMCTBO MO3BOJISIET PEaM30BaTh €€ Pa3HbIMU
CIoco0aMu.

Cawmpbrii pocToit crioco0, 3T0 MOAKIIOYATH ABYXIIBETHBIM KPACHO-3€JICHBIA CBETOIUOT C OOIITMM
aHOJIOM K BBIBOJIAM pa3beMa JJisi IPOrpaMMHUpPOBaHUs mporieccopa. YToObI ATOT criocod
WHIUKAIMK paboTa, cieayeT N3MEHUTh HEKOTOPhIE 3HAYCHUS TI0-YMOIYaHUI0, 00 3TOM OyzeT
CKa3zaHo HUXke. BriBog 001X aHom0B cienyeT moakimounTh K BeiBogy VCC pazbema (+5 BonbT
MUTaHUE), KaTOJl 3€JICHOTO CBETOMO/Ia Yepe3 TOKOOTPaHUUMBAIOIINI pe3ucTop K BeiBogy CLK
pa3zbemMa, KaTojl KpaCHOTO CBETO/IMO/IA Yepe3 TOKOOTPaHMUHMBAIOLINM pe3uctop K BeiBony DAT
pazbema. TakuM 00pa3om, CBETOAMO] CMOXKET F'€HEpUPOBATh TPU 1[BETA CBEUCHHUS, 3€JICHBIH,
OpaH’KEBBIN U KpacHbIH, B 3aBucuMOcTH 0T KCB B 11HUY, ¢ KOTOpBIM ObLIT 3aKOHYEH MPOLECC
cornacoBaHus (HACTPOUKH).

3enenblid LBET cBeueHus Oynet ropoputh 0 KCB B nunuu mMenee 1.5, opanxkeBblii — MeHee 2.5
u kpacubiii mpu KCB 6onee 2.5. Cetoguon Oynet racHyTh B MOMEHT Hayajla HACTPOUKHU U
CBETUTHCS Cpa3y MOCJE €€ OKOHYAHUS.

T'opazno Gonbiiie uHGoOpMaLK 0 paboTe mMpudopa MOXKET JaTh MOJKIIOUEHHE K pa3beMy s
MPOrPAMMHPOBAHUA CTaHIAPTHOrO ABYXCTpouHoro 1602 KKU unaukartopa. s aToro takxke
nmoHamoouTcst HebombIras wiata 12C pacmmpuTens mopToB, YTOOBI TpeoOpa30BaTh MapaICIbHBIN



xop ynpasinenus JKKU B nocnenoBarensayto muny 12C. 910 mmpoko pacpocTpaHEHHbIE TUIATHI,
ucnone3yromue Mukpocxemy PCF8574T u umerontyro aapec noctyna no mune 4E. ImenHo
TaKOM BapUaHT WHAUMKALUH aBTOP HUCIIOJIb3YET MO-YMOIYAHUIO U MPOIIUBKA O-YMOTYaHUIO YKE
HACTpOEHa JIJIsl pabOThI ¢ TAKMM MHAMKATOpoM. HekoTopkle miaTel paciMpUTeaeii HOpTOB
ucnonb3yeT MmukpocxeMbl PCF8574 ¢ unnekcom «AT» 1 OHM UMEIOT IPYToM aipec A0CTyIa Mo
muHe. VX ToXe MOXKHO HCTIONB30BaTh, 3a71aB HYKHBIHN aapec (OyaeT OnmucaHo HUXKE).

BriBogibI pazbema Ji1s mporpaMMmupoBanus npu nogkiaouennu JKKHW ucnonb3yrores no
npsimomy HazHadeHuto, VCC sto nutanue 5 Bonbt, GND 310 3emiia, DAT u CLK
COOTBETCTBEHHO 3TO JIMHUM JIaHHBIX U TAKTUPOBAHUS.

B neBoii yactu nHIUKaTOpa oToOpaxkaeTcs npoxogHas moiHocTh 1 KCB. Ucnonb3yeTcs pexum
MMUKOBOT'O JETEKTOPA, YTO MO3BOJISIET TOYHO MEPUTH MOIIHOCTh CUTHAJA MepeaTyuKa Ipu
WCNOJIb30BaHUU PA3JIMYHBIX BUAOB MOAYJISALIUU.

B npaBoii yactu oToOpaxarTcsi 3HaUY€HUSI THAYKTUBHOCTH U €MKOCTH, YCTAHOBJICHHBIC
YCTPOMCTBOM B PE3YNBTATE MOCIEIHETO ITpoLecca HaCTpoku. MHaukanus ocynecTBiasercs B
MIEPBOM W BTOPOH CTpOKax, mpudeM mokaszanusi L u C MOryT MeHSAThCS MecTaMu. ITO
UCIIONB3YETCS JJIsl OTOOPaKEHHSI TOUKH MOAKIFOUEHHUS KOHJIEHCATOPOB COMIACHO KJIACCUYECKOM



cxeMbl [-ienouku. Tak, eciii MHIYKTUBHOCTh HAXOAUTCS CBEPXY B BEPXHEU CTpPOKe. To
IIPEAIIONIAracTCs, YTO0 KOHIECHCATOp TIOHEpA MOAKIIOYEH II0CIIE Hee, TO €CTh K BeIxony. Eciau
3HAYE€HUE UHAYKTUBHOCTU OTOOPA’KEHO B HIXKHEH CTPOKE MO 3HAYEHUEM €MKOCTH, TO EMKOCTh
MOAKJIFOYEHA O UHAYKTUBHOCTH, TO €CTh KO BXO.Y.

Ha unaukaTtope Takxe MOTyT KpaTKOBPEMEHHO MOSABISATHCA HEKOTOPbIE HAJIIUCH, TTOSCHSIOIINE
TeKyIIre pexuMbl padotsl ycrpoiicTBa. Ito Hagnucu TUNE, RESET, OVERLOAD (npu nonave
Ha yCTPOMCTBO CUrHajia ¢ MOIIHOCTRIO Oosiee yeM 150 Barr).

Jlig yMeHblleHHs rabapuToOB YCTPOMCTBA, CYIIECTBYET BO3MOKHOCTh MOAKIIOUEHU S
masiorabaputabix OLED nucnnees, koTopble UCNIONB3YIOT AJIsl YIpaBIeHUs Takyto ke muny 12C.

910 moHoxpoMuble OLED aucneu ¢ kontpomiepom SSD1306 u ¢ paszpemnienuem 128x32
Touek ¢ auaroHanbo 0.91 mroiima, ¢ paspemennem 128x64 touek ¢ nuaronansmu 0.96 n 1.3
moiiMa. [lonkioyaroTes 3T AUCIIIEH aHAJIOTUYHO, HO YTOOBI OHM KOPPEKTHO paboTaiu, clieayer
W3MEHUTDH NMapaMeTphl MPOIIUBKHU (OYAET ONMUCAHO HUXKE).




Nunukarnus Ha 0.91 128*32 nucniiee BRIMISANT, Kak U Ha oObryHOM 1602 nuciuiee, uMmest pu
3TOM KPOXOTHBIE pPa3MepHI.

Nunukarnus Ha qucriesx 128*64 BeIMISIAUT HEMHOTO TO-APYTroOMY, B UETHIPE psiia U ¢ Oosee
KPYITHBIMU CHMBOJIAMU.

PWR=08. 8l
SWR=8. 84

I[OHOJIHI/ITCJII)HI)IQ KHOIIKHA

VYeTpoiicTBO MO3BOJISIET HOAKIIOUUTH TAKKE JBE IOMOJHUTENIbHbIE KHOIKH, PACIIUPSIOIINE
6a30BbIi PyHKIIMOHAN. JTO KHOMKHK Bypass n Auto. KHOTIKYM MOAKITIO9ar0TCsl COOTBETCTBEHHO K
noptam npoueccopa RB1 u RB2. Mcnonb3yeMbie mopTsl peKOMEHAYETCS 3alIyHTUPOBATh
KOHJICHCATOpaMHU BO M30eKaHUE TIOSBIEHUSI HABOJAOK, MOTYIITUX IMOMEMIAaTh paboTe mporieccopa.



RB2 |
C1
100n
RE1 | Auto
C2
100n
Haxxarue KkHOKH Bypass BeI3bIBacT
BPEMEHHOE OTKJTFOUEHHUE BCEX
€MKOCTEN U VHIYKTUBHOCTEU U

MMpAMOC IMMPOXOKACHUC CUTHAJIA OT BXOJA K BbIXOOY. OTOT PEKUM UMCCT COOTBCTCTBYHOIITYIO
HMHAWKAIIHUIO Ha KK AUCIUICC B BUJAC 3HAKA HUKHCTO IMOJYCPKUBAHUA. Ecan PEXKUM Auto Ob1
AKTUBHUPOBAH, €TI0 pa60Ta 6y,11€T BPCMCHHO OCTAHOBJICHA, ITOKa HeﬁCTByeT PEKUM Bypass.
HOBTOpHOG HaXXaTHUC HAa KHOIIKY OTKJIIOYACT PCIKUM BypaSS )41 yCTpOI;’ICTBO BHOBB ITOAKJITHOYACT
CMKOCTH U UHAYKTHUBHOCTHU, KOTOPHBIC ObLIN YCTAHOBJICHBI B KOHIIC ITOCJICAHCTO IIponecca
HaCTpOﬁKH. Pa6ora peXKUMa AULOo Takxe B0306HOBI/ITCSI, €CJIM OH OBbLI dKTHBHUPOBAH PaHCC.

Haxarue kHonku AUtO aKkTUBUPYET aBTOMATHYECKUI PEKUM pabOThl yCTPONCTBA, UTO
oroOpakaeTcsl Ha JAKCIIee KaK 3HAK TOUKH. YCTPOMCTBO 3alIOMHUT BKJIIOUEHHUE aBTOMATHYECKOTO
pexuma, 1 OyZIeT OCTaBaThCs C HUM JIa)Ke MOCIIEe OTKIIOUEHUS MUTAHUS, TTOKA TIOBTOPHBIM
Ha)kaTueM OH He Oy/leT OTKIIOYEH . ABTOMATUYECKHUM PEeKUM MOKHO TaKKe aKTUBUPOBATh
M3MEHEHHEM MapaMeTpOB MpH MPoIUBKe (Oy/IeT OMMCcaHO HUXKE).

ABTOMATHYECKUU PEIKUM

ABTOMAaTHYCCKHN PEKUM paOOTHI IPEIOCTABIACT YHHKAIBHYIO BO3MOXKHOCTD IS TTOJIh30BaTEIIS
HCIIONIB30BaTh YCTPOMCTBO 0€3 HEOOXOIUMOCTH HAXKMMATh KHOIIKH W MTOIKII0YaTh KaKOe-TH00
BHEIIIHEE YIIPaBJICHHE. YCTPONCTBO MOXKET OBITh BBITIOTHEHO 0€3 KHOIOK, 0€3 WHIUKAIIUU U TIPU
3TOM Oy/IeT BBHITIOJIHATH CBOIO (DYHKITHIO COTVIACOBAHMS COTIPOTHBIICHUSI JIMHUY ITUTAHUS aHTCHHEI.

AJTOpPUTM IIpU 3TOM UCTOIB3YyeTCA clienytomuid: ecnu Tekymnii KCB npesbimaet 1.3 v o
n3menmics Ha (1.3 - 1) oTHOCUTENbHO 3HAYEHUS 3a(pUKCUPOBAHHOTO TTOCIIE MPEABITYIICH
HAaCTPOMKH, BKIIOUAETCS PEKUM HACTPOUKU. OOBIYHO TAaHHOE YCJIOBUE JIETKO BBITTOIHSAETCS TIPU
CMEHE JIMana3oHa, YTO BbI3bIBAET HEMEJICHHOE CpadaThiBaHUE MPOLIECCa HACTPOUKH.

[Tpu HEOOXOAMMOCTH, TOPOTOBOE 3HAUCHUE CpabaThIBAHUS HACTPOUKH MOXKET OBITh N3MEHEHO
M3MEHEHHEM MapaMeTPOB MPH MPOMHBKE (OyIeT OMUCaHO HIDKE).

Oco0ble pe:xxuMbl padoThI



YCTpOMCTBO NUMEET HECKOJIBKO OCOOBIX PEKUMOB PabOThI, MPU3BAHHBIE OOJIETUUTDH MPOIECC
cOOpKH, OTIAJKU WU MOMCKA HEUCIIPABHOCTH.

[Ipu mogaue MUTaHKUA HA YCTPOKUCTBO CO BCEMHU TpeMs Ha)XaThIMH KHOMIKaMu Tune, Bypass u
Auto, Bxitouaercs pexum Fast Test. B atom pexume ycTpoiicTBO 1MO1aeT MUTAHUE HA BCE peETIe,
YTO MO3BOJISIET OBICTPO OMPEACTUTH HEUCTIPABHOCTH CBA3aHHBIC C TPAH3UCTOPHBIMU KIIFOYAMH WJTH
HEJOCTaTKaMU NaKKU.

[Ipu mopaye nuTaHUs Ha YCTPOMCTBO € HAXaTbIMU KHONIKamMu Bypass u Auto, yctpoiicTBo
NEPEXOIMT B TECTOBBIN pexkumM Test Mode. B aToM pexxume MOKHO BPYYHYIO, ITOIIArOBO, C
MOMOLIBI0 KHOTIOK Bypass u Auto u3mMeHsITh 3HaY€HUEe EMKOCTH WJIM UHIYKTUBHOCTH. JlJIMHHOE
HaXkKaTye Ha KHOMKY [UNE MO3BOJseT BbIOpATh KaKKUe 3J€MEHThI OynyT nepeduparbcsi B JaHHBIN
MOMEHT, a KOPOTKOE Ha)KaTHe U3MEHSET TOUKY MOJKIIOYeHHs KOHIeHcaTopa. B aToM pexnme
COXpaHsEeTCsl BO3MOKHOCTh U3MEPATh BXoAHY10 MomHocTh 1 KCB B nunuu. Bech nponecc
COIIPOBOXKAAETCS NOHATHOW UHIAMKALIUEH.

Bo3mokHbIe MOTU(PUKALIAUA YCTPOUCTBA

Mukponponeccop u ero [10 nmo3BosgtoT ynpasisiTe psSAOM OT 5 10 7 UHAYKTUBHOCTEHN U OT 5 A0
7 eMKOCTEM, C IMHEWHO HapacTarolMM 11aroM, WIK HEJIMHEMHO. HoMUHAIBI KOMIIOHEHTOB MOT'YT
OBITH TPOM3BOJIBHBIMU, UX 3HAYEHUSI MOXKHO yKa3aTh B TapaMeTpax MPOIIMBKH BO BpeMs
IpOrpaMMHPOBaHUS MIpolieccopa Ik MPAaBUILHOTO OTOOPaKEHUsI 3HAUCHUN Ha JTUCIUIEE.

[Tpu BbIOOpE KOTMYECTBA EMEHTOB MEHEE MaKCUMaJIbHOIO (7) paboTaroT MiIaIIe pa3psiabl
IIMHBI YIIPABICHHUS.

HenpasuinbHoe KOHGUTypUpOBaHUE MPOIIUBKYA UM OIIMOKH B MOCIEA0OBATEILHOCTH YIIPABICHUS
AIIEMEHTAMH MOXET NMPUBECTH K COOSM BO BPEMSI HACTPOMKH WJIU K MOJTHOM HEBO3MOXKHOCTH
HacTpoiku. [Ipu 3TOM TOUHOE yKa3aHHE HOMHHAJIOB MOKET CKa3aThCsl TOJIBKO HAa TOYHOCTH MX
oroOpakeHUs Ha JKCIUIee, HO HE Ha paboTe alropuTMa HaCTPOUKH.

TexHHYeCKME XaPAKTEPUCTUKH,
«0a30Basli MOJIEJIb»

JlnanazoH OMyCTUMBIX MUTAKOMUX HanpskeHuid: 10 - 15 BonbT nocTostHHOrO TOKa

MakcumanbHbiit TOK moTpebieHus : 400 MA

MaxkcumanbsHas pabouast mpoxogHas MoiHocTh: 100 Bart

MaxkcuManbHO BO3MOXKHasA U3MEpeHHast MOIHOCTh: 150 Barr
MuHrMaIbHas MOITHOCTh, HEOOXOIMMas I Hadajla HacTpolku: 5 Bart *
MuHHuMaJIBHO BO3MOXHAs u3MepeHHast MoHocTh: 0.1 Barr

[Tar u3mepenus npu momtHocTy 10 10 Bart: 0.1 Bart

[Tar n3mepenus npu momHocty Beime 10 Barr : 1 Barr



TounocTte n3Mepenust MmomHocTH : 10%

MakcuMaiibHasi yCTaHOBJICHHAs! MHAYKTUBHOCTB: 8.53 MK H
MuHMManpHBIN Iar yCTaHOBKM MHAYKTUBHOCTHU: 0.05 MK 'H
MakcumainbHasi yCTaHOBJIEHHAs: EMKOCTh: 1869 nd
MuHMManbpHBIN ar ycraHoBKU eMKocTH: 10 nd

* HGKOTO]Z)I)IG napaMmeTpbl MOKHO USMCHUTDL IIPU H€O6XOZ[I/IMOCTI/I

N3MeHeHUue mapaMeTpoB MO-YMOJIYAHUIO

Bo Bpemst mporpaMMupoBaHusi MUKPOIIPOLIECCOpa, KPOME 3aliCH HEMOCPEACTBEHHO
YIPaBISAONIETo Koja (MpOorpaMMbl ), MPEJIaraeTcs 3aMuchbiBaTh TAK:Ke HEOOJIbIIOE KOJIMYECTBO
sA4eeK MHOTOKpaTHo nepe3anucbiBaeMoi namatu EEPROM. Mudopmanus B 3TUX sUeiikax MOXKET
OBITHh U3MEHEHA I0JIb30BaTEIEM NIepe]l MporpaMmMupoBanueM. Bo BpeMs KaxkJ10ro crapra
Ipoleccopa, ero nporpaMmma mpesk/ie BCero CYMTHIBAET JaHHbIE C TYEEK TOJTOBPEMEHHOMN MaMsITH,
4YTOOBI B JaJIbHEHIIIEM HCTIOIB30BaTh 3TY HH(MOPMAIIHIO 1Jis1 paboThl. TakuM 06pa3oM,
MOJIb30BATENb MOXKET JIETKO U3MEHSITh MHOTHE TTapaMeTphbl yCTPoiicTBa O€3 BHUKAHUS B
HECPAaBHEHHO OoJiee CloKHbIe npolecchl pazpadbotku I10.
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File  Device Family Programmer Tools View Help
Midrange/1.8V Min Configuration

Device: PIC16F15938 j 3FC4 1233
User IDs: FF FF FF FF
Checksum: 5018 SCCAL

I S Mcrocws

E [V

_ v [ Check 50 :
Read Write Verify Erase Blank Check ] /MCLR ‘ i
Enabled | Hex Only v | Source: |E:\.. ATU-100fw_EXT_2 5\atu_100_fw_00.hex

0000 31A0 2DC3 3FFF 0029 082E 3R00 1903 2821 A
0008 0021 170D 3006 00FD 0BFD 280C 0000 178D
0010 3006 00FD OBFD 2812 0000 138D 3006 00FD
0018 0BFD 2818 0000 130D 3008 00FD 0BFD 281E
0020 0000 0008 0029 082E 3R00 1903 285C 01F1
0028 0871 3C07 1C03 2849 0o2a 1BDB 2832 0021
0030 138D 2334 0021 178D 30086 0BFD 2836
0038 0000 170D 3006 00FD 0BFD 0000 130D

0040 3006 OOFD OBFD 2842 0000 : 3SDB  O0AF1
0048 2828 0021 178D 3006  OOFD : 284D 0000
00S0 170D 3006 OOFD OBFD  20%® 130D 3006
Q0S8  O00FD OBFD 2859 0000 000 f 0S6E 0022 v
et Dda : : Auto Import Hex
Enabled | Hex Only v + Write Device
01 00 15 13 05 00 01 02 00 07 00 07 00 01 00 Read Device +
50 01 10 02 20 04 50 10 00 22 00 45 00 FF FF Export Hex File

0 10 00 22 00 47 01 00 02 20 04 70 10 00 FF FF P
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF v Plck't 3

Huxe OynyT mogpoOHO ONMKCaHbI BCE 3HAYUMBIC STYEUKH, UCTIOIh3yEeMbIE B JAHHOW BEPCHH
MIPOLINBKHU.

OOparuTe BHUMaHUE, YTO HyMEpaIus SYeeKk HAYMHAETCS C HyJIs, TPUYEeM HyMEpaIus JaeTcs B
16-tupuuynom kome. Hymeparus ¢ Takumu mpaBHjIaMy HAa3bIBACTCS «ajpecarueii», a HoMep
SYEHKH B TakOM (hopMaTe Ha3bIBAETCS «aapecom» sueriku. Hampumep, siaeiika ¢ anpecom 10 He
SABIISICTCS IECSITON sSTYCHKOM 10 cueTy. D10 Oymet 16-as sueiika. Hrke OymyT yka3aHsl
HCKIIIOUUTEIIBHO aJipeca siYeeK, TaKk Kak UMEHHO aJpecalysi UICIOJIb3yeTCsl B TporpaMme JJist
MpOrpaMMHUPOBAHUS TIPOIIECCOpa.

JlaHHBIC B CaMUX sSTYEHKaX TakKe MPEICTABISIOT CO00M 3HAYeHUS B 16-THPUYHOM KOJ/I€, OJTHAKO,
TaK CIEJIaHo /s y10OCTBO MOJIb30BaTeNel, 4To He OylIeT HUKAKoi He0OXOIMMOCTH
KOHBEPTHUPOBATH MPUBBIYHBIC HAM 3HAYCHUS B 16-TupuuHbIi hopmar. Tax, 11 3aUCH HATpuUMep
3Ha4YeHUs] MOIIHOCTH B 15 Bart, noctarouno 3anucare B sueiky uudpy 15, a quis 3aganus KCB



1.7 nocrarouno 3anucars Hudppy 17. BHUMarenbHO YnTaliTe ONMCAaHUE U OPUEHTUPYUTECH HA
3HAYCHUS [10-YMOIYaHUIO.

Jlia ynoOcTBa, IPOUIMBKY MOKHO CUHUTBHIBAaTh U3 MUKPOIPOLIECCOPA, U3MEHATh SYEHKH MAMSITH U
3anuchIBaTh 00paTHO. YTOOBI BEPHYTh BCE 3HAUEHUS K 3HAUEHUSAM MO-YMOJTYAHUIO, JOCTATOYHO
3aHOBO MPOIIUTH ABTOPCKYIO MPOIINBKY.

00 — siyeiika 3ajaHMs agpeca NOAKJIYAeMOro aucies. [lnara pacimpeHus HopToB s
nuctes 1602 BoimonHeHHas 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 paboThl C MOAKIIOUYEHHBIM ycTpoiicTBoM |12C.

3nauenue no-ymonvanuto 4E, yto coorsercrByeT KK nucriero 1602 ¢ mnaroil pacmupenus Ha
mukpocxeme PCF8574T .

01 — siyeiika QJIs1 yKa3aHUs TUIA MOAKJIIOYEHHOI0 ANCILIes.
3nauenue 00 COOTBETCTBYET MOJAKIIOYEHHOMY JIBYXIIBETHOMY CBETOAUONY
3nauenne 01 — 1602 X)KKU ¢ nnaToii paciinpeHust HOpToB.
3nauenne 02 — OLED mucnneit 128%32, 03— OLED nucmuieit 128*32, nepeBepHyToe
U300paKeHue.
3nauenne 04 — OLED mucnneit 128%64, 05 — OLED nucnneii 128*64, nepeBepHyToe
U300paKeHue.

Buumanue! Pabota ¢ nucruiesiMy, OTIIMYHBIMU OT BBILIE ONMCAHHBIX HE 00€CIIEYMBAETCS
YCTPONCTBOM.

02 — siyeiika aKTHBAIlUM ABTOMATHYECKOr0 pexxuma. Eciu ycTpolicTBO MIaHUpyeTCst
MCIIOJNIb30BaTh 0€3 TOMOJHUTENBHBIX KHOTIOK, TO BKJIFOUYUTH aBTOMAaTHUYECKUN PEXXUM MOYKHO
nponucas 3HaueHue 01. 3nauenne no-ymonuanuto — 00. [Ipu akTuBanuu pexumMa ¢ KHOIKH,
nporieccop cam 3anuieT 3HaueHrne 01 B 3Ty siUeiiKy, 3alIOMHUB TaKUM 00pa3oM BbIOOD
MOJIb30BAaTEIS.

03 — sveiika 1S 3a1aHUsl BpeMeHH O:KMJAaHMs TTOCTIe TTO/Iauu CUTHAIa Il cpadaThIBaHUS
WJIM OTITYCKaHUS pesie. DTO BpeMs BKIIOYACT B ceOs TAKXKE U BPeMs, HCOOXOIUMOE JIJIst
yCTaHOBJICHUS HampsbKeHUs Ha BbIxoge BU merekropa moce Toro, Kak pese YCTaHOBHIIMCH B
3a/TaHHBIC TIOJIOKEHUS. 3a/1aeTCs B MIJTMCEKYH/1aX, 3HaYeHUE MO-yMordanuio 15. Cnumkom
KOPOTKOE BPEMSI MOKET BBI3BaTh COOM MPHU HACTPOUKE.

04 — siyeiika 1J191 3aJaHKS OPOra cpadaTbIBAHUSI HACTPOHKH B AaBTOMATHYECKOM pPesKuMe.
3anmceiBaeTcs B popmare: mepBoe yucio - equnuibl KCB, BTopoe uncino — necarbie A0MH.
3HaueHue no-ymonyanuio 13. To ecTh Npu akKTUBALUU aBTOMAaTUYECKOTO PEKUMa, HaCTPOHKa
Oymer cpabarbiBath pu KCB Bbimiie 1.3 u nipu ero u3menennn Ha (1.3 — 1).

05 — siyeiika 1J191 3aJaHUS] MUHUMAJIbHON MOITHOCTH, HEOOXOIUMOH JJI CTapTa HACTPOUKH.
3anucpiBaeTCs B (popMare: mepBoe YUCIO — JecATKU Bart, BTopoe uncio enuauibl BaTt.
3HaueHue no-ymondanuto 05, To ecTb HacTpoiika OyJeT cpadaTbiBaTh TOJBKO MPU BXOTHOM
MOIIHOCTHU HE MeHee 5 BarT. CukoM HU3KOE 3HAUEHUE MOXKET MPUBECTH K HEJOCTATOYHO



TOYHOM HACTPOUKE.
B pexume nzmepenus 601bI10M MOIIHOCTH (siueiika 30 akTUBUPOBaHA) 3HAYCHHUE STUCHKHU 3a]1aeT
necarku Barr. To ects ycranoBnennoe 05 coorserctByet 50 Barr, 12 — 120 Barr.

06 — s1veiika 1JIs yKa3aHUSI MAKCMMAJIbHOM MOITHOCTH /Ui Oe3omacHol HacTpoiiku. [Ipu
MIPEBBIIIICHUY BXOJTHOM MOITHOCTH BBIIIIE 3TOTO 3HAYEHU S, HACTPOUKA MPOU3BOIUTCS HE OyIeT U
YCTPOUCTBO OyIET 0’KUJIaTh YPOBHS MOIITHOCTH B YCTAHOBJICHHBIX ITOJIb30BATEJIEM Ipeieiiax.
3anuceiBaeTcs B ToM ke popmare. Eciin 3nauenue paBuo 00, mpoBepka Ha MAKCUMAJIbHYIO
MOIIHOCTH He npouszBoauTcs. [1o-ymomuanuto 3nauenue 00.

B pexume nzmepenus 601b110M MOIHOCTH (siueiika 30 akTUBUpOBaHA) 3HAYCHHE STUEHKHU 3a]1aeT
necatku Bart. To ects ycranosnennoe 10 coorserctByet 100 Bart, 25 — 250 Barr.

07 — sveiika qJis 3a1aHusl cMelleHus CTPOK BHM3 1o Beptukaiu ayist OLED gucrnnees.
MozkeT ObITh HEOOXOAUMBIM JIJIsi HEKOTOPBIX JUCILIeEB. 3HaUYeHUE no-yMomyanuio 01.

08 — s1veiika qJ1sl 3a1aHKs CMeleHUs CTPOK BJeBO 110 ropusonTanu s OLED nucruiees.
MoskeT ObITh HEOOXOAUMBIM JIJISI HEKOTOPBIX JUCIIIEEB. 3HAUCHHUE TTO-yMomdaHuto 02.

09 — siyeiika 1J191 3aJaHMS 3HAYEHUSI MAKCUMAJIbHOr0 HayaJabHoro KCB, npu koropom
IPOUCXOUT HACTPOWKA. 3HAUCHHUA YKa3bIBatOTCs B (hopmare: nepBoe uucio - equnuisl KCB,
BTOPOE 4UCIIO - AecsaTele noyn. Ecnu 3HaueHne paBHo 0, poBepKa HE TPOU3BOIUTCS U HACTPOMKa
cpabarbiBaeT Bcerna. Ilo-ymonuanuto 0.

OA — siveiika UIs 321aHUSI KOJIMYECTBA YCTAHOBJIEHHBIX HHAYKTHUBHOCTEH, MOXKET
npuHumarts 3HadeHus 05, 06 wiu 07. 3HaueHune no-ymondanuto 07.

OB — eciim psii MHAYKTHBHOCTEH MMeeT JJUHEHHBIH 1IAar, B YKy cienyeT 3anucars 01.
3nadenue no-ymondanuto 00.

0C — siueiika 1J1sl 3aIaHUS KOJIMYECTBA YCTAHOBJEHHBIX eMKOCTEH, MOXXET TPUHUMATh
3HadueHus 05, 06 wiu 07. 3HaueHue no-ymoayanuio 07.

0D — ecam psin eMKoOCTeli UMeeT JIMHEHHBIN mar, B sueiky cienyet 3anucarh 01. 3nadeHue
no-ymosryanuto 00.

OE — BKiII0YeHHE MPOrpaMMHOI KOppeKIun HeJinHeliHocTH AuonoB BY nerexropa. Crnenyer
OTKJIFOUYHTh, €CJIM CXEMa UMEET annapaTHyr0 KOppeKIuio. 3HaueHne no-ymonyanuio 01
(BKITFOUEHO).

OF — uHBepcHOe ynpaBjieHHe KOMMYTallMM UHAYKTUBHOCTel. HeoOxonnMo BKITFOUNTE TIPH
WCIIOJIb30BAaHUH PEJie C HOPMAIHHO PA30MKHYTHIMUA KOHTAKTAMHU TSI KOMMYTAI[UU
WHIyKTUBHOCTEH. 3HaueHue no-ymondanuio 00 (OTKIII0YEHO).



Hauunas ¢ agpeca 10, pacnosoxeHbl i4eiKH I 32JaHNUS] HOMMHAJIOB YCTAHOBJICHHBIX
HHAYKTHBHOCTeM. Vcronp3yercs no ABe sMEUKM Ha 3HAaY€HHE, HAYMHAsL C CaMOM MaJIEHbKOM
MHAYKTUBHOCTH. HOMUHaIbI 3aMCHIBAIOTCS B HAHOT€HPH, 0€3 nepexoanpoBok. Hanpumep, 4
MKI'H 310 4000 HanoreHpu. 3anuceiBaeM B aueiiku 40 00. 110 nanorenpu - 3anucsiBaem 01 10.
Bcero ncnons3yercs 14 sueex moaps, 1o ABE Ha KAKI0€ 3HAUCHHUE.

Hauunas ¢ agpeca 20, 3anucbIBalOTCS 3HAYCHUS HOMUHAJIOB YCTAHOBJICHHBIX
KOH/IeHCcaTopoB . Bece 3nauenus B nukodapanax. Hanpumep, 82 nukodapaaa 3anuceiBaeM Kak
00 82. 1.2 nanodapana 3anuceiBatorcs kak 12 00. Ucnonszyercs 14 sueek nmonpsj, no 1Be Ha
Ka)KJ]0€ 3HAUYCHHE..

30 — siyeiika yCTAHOBKHM BO3MOKHOCTH M3MepeHust MOIIHOCTH 10 9999 Barr. /s
MPaBUIILHON pabOThI ClIEAYeT UCIIOIb30BATh TAHAEM-MATy C MOAXOASIIUM COOTHOIIIEHUEM BUTKOB.
AxtuBanus npu 3HaueHnu 01. ITo-ymomuanuto otkintoueHo, 3HaueHue 00.

31 — sveilika 1l yKa3aHUSI COOTHOLIEHHUSI BUTKOB TaHJAEeM-MaT4a OT KOTOPOTO 3aBUCHUT
BEPXHUM Mpees U3MEPSIEMON MOIITHOCTU. 3HAYECHHUE TTO-yMOI4aHuio 10, 4TO COOTBETCTBYET
MaKCUMaJIbHOHM M3MepsieMoil MolHoCTH okoJio 150 Bart. /{11 BO3MOXKHOCTH U3MEpPEHUs
mourHoctH 10 1500 Bart ciienyer ucnonb30BaTh PeKUM UHAMKALIMU BHICOKOW MOIIIHOCTH U
TaHAeM-Mary ¢ COOTHOIlIeHneM 1 k 32.

Ecnu momHoCTh He npeBbiaeT 40 Bart, uMeeT CMBICT UCIOIB30BaTh TAHAEM-MaTy C
COOTHOIIICHWEM BUTKOB 1:5, 4TO TIO3BOUT JTyuliie paboTaTh ¢ MUHUMaJILHONH MOIITHOCTBIO 1-5
Barr.

JI1st Apyrux 3HAYEHUM MOIIHOCTEH CIIeTyeT pacuuTaTh COOTHOIICEHUE BUTKOB TaK, YTOOBI
HaNpsHKCHUE HAa U3MEPUTEIBHBIX BXOJIaX MUKPOIIPOILIECCOPA TP MAKCUMAJIbHOW MOIIIHOCTH HE
npesbimano 4.096 Boawst nis nporeccopa PIC16F1938 u 5.0 BonsT miis nmporeccopa
PIC18F2520.

32 — siyeiika U1l yKa3aHUS BpeMeHHU CBeYeHMsl JUCIJIes] WK ero MoJACBeTKH, B CEKYH/IaX.
IToncBeTka 3aropaercs Mpyu HAKATHHH Ha JIFOOYI0 KHOTIKY WJIU IIPH T10J1a4€ MOIIIHOCTH Ha BXOJI
YCTPOMCTBA.

[To-ymonuanuto otkiatoueHo, 3Hauenue 00.

33 — sAvelika IS yKa3aHUS peKuMa padoThl J0NMOJITHUTEILHONH HHANKALINH,
sHadeHne 00 — 1711 OTOOPaKCHHS TOJIBKO YCTAHOBICHHBIX HHIYKTHBHOCTH H €MKOCTH,
sHaueHne 01 — 111 0TOOpakeHHS MOIITHOCTH, TTOJIBOAMMOM K aHTeHHE M 3 ()EKTUBHOCTH PaOOTHI
dbunepa u nepegaTInKa Ipyu JOCTATOYHOW MOIITHOCTH HA BXOJIE.
[To-ymMo9anuio TOMOJTHUTEbHAS WHINKALMS BKIIOUYEHA, 3HaYeHHUE B siueiike 01.

Teopetunyeckyto nundopmarnuio o pacuete 3 PEKTUBHOCTH MOKHO HAUTH 3/1€Ch:
http://dI2kq.de/ant/kniga/326.htm

Buumanue !!! YeTpoiicTBO HE YUUTBIBET MIPU pacueTax COOCTBEHHYIO 3(P(HEKTUBHOCTD.


http://dl2kq.de/ant/kniga/326.htm

34 — gyeiika 1JIs1 yKa3aHUA KO3((PUIHEeHTAa NoTepb MOIIHOCTH B (huepe, nepBoe 4Ucio —
€IMHUILIBI ACIIMOEI1, BTOPOE YHCIIO — JECAThIE TONH Jennoena. 3HayeHue no ymonyanuo — 1.2
(3anuck B siueiike 12). D10 3HaYe€HUE UCTIOIB3YETCS JAJI pacyeTa MOLUIHOCTH, MOJABOAUMON K
aHTeHHE. 3HAYE€HHE MOTePb MOKHO y3HATh B CIIPAaBOYHBIX JAHHBIX JJIS UCIIOJIB3YyEMOT0 KaOes uin
3aMepATh TOYHOE 3HAYEHHE CAMOCTOSITENBHO.

Ecnu HeT HeoOX0IMMOCTH YUYUTHIBAaTh OTEPH B (hUaepe, B TUCHKY CIAeNyeT 3aucaTh 3HAYCHUE
00, Torna pacueTsl OyyT COOTBETCTBOBATh TOJBKO MOTEPSIM HA PACCOITIACOBAHME.
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