Texunueckoe onucaHue i IJIaThl aBTOTIOHEPa
ATU-100 mini board
pa3padorku N7DDC.

Buymanue ! He cymjecTByeT HUKaKMX OrpaHUYeHNH U 3alIpeTOB Ha UCII0J/Ib30BaHue IaHHOTO Marepurasa Jijis
/MOOBIX 11e/1ell, a TaK)Ke BCeX CMeXXKHbIX MaTepHasioB, aBTOPOM KOTopbIx siBisieTcss N7DDC.

Buumanue! MHdopmatys, my6svkyemasi B JaHHOM JJOKYMeHTe COOTBETCTBYeT JelCTBUTETbHOCTU

TO/IBKO TIPY UCI0/Ib30BaHUM YCTPOMCTBA C MPOLIMBKOW BepCUH 2.7. Ecm y Bac HeT
BO3MO)XHOCTH y3HaTh Kakas Bepcus [10 ucnosnbe3yeTcs, nporienTe NpomnBKy Bepcuu 2.7 ¢
TIOMOILI[bI0 TIPOTPAaMMAaTOopa, UToObI ObITH yBepeHHBIM, UTO UH(OPMAIUS U3 OTIMCAHUS
COOTBETCTBYeT CBOMCTBAaM yCTPOWCTBA.

Ckauatb JitoOble BepCUM MPOIIUBOK MOYKHO TYT:
http://www.sdr-deluxe.com/forum/7-17-1

CxeMa yCTpOMCTBa BCerza AOCTyITHA 10 afpecy:
https://easyeda.com/rolin791/atu-100-mini-v1-1

W cxogHWKM nedyaTHOM T1aThl Aj1st mporpammsbl Sprint Layout 6.0:
http://www.sdr-deluxe.com/load/

Ha3zHaueHnue

YCTpoiiCcTBO TipefiHa3HAUEHO JJist MCII0/Tb30BaHUs KaK JIeMeHT PaZiioF00UTeThbCKOTO
o0opyzmoBaHusi, B COCTaBe yCUINTe/el WM TPAHCUBEPOB, JTMOO0 KaK OT/e/IbHbIN MPUoop,
BBITTOJ/THSIOIINN (DYHKLIMIO COT/IaCOBaHUSI BBIXOAHOTO COTIPOTUB/IEHUS YCUTUTE e MOILIHOCTU
(YM) ¢ ¢pupepamu aHTeHH.

®dyHKLMOHAa/IbHAsE Pa3BUTOCTb NMPOTrPAMMHOI0 0becrieueHust 03BOJIsieT MPUMeHSITh PUOop B
COBepIIIeHHO Pa3/IMYHbIX YC/IOBUSIX, a TaK)Ke TMOKO HaCcTparBaTh HEKOTOPbIE TlapaMeTphl TIOf
KOHKDeTHbIe yC/I0BUs puMeHeHusi. OJJHaKo, CYIeCTBYIOT HeKasi «0a3oBasi» Mojieb,
oripesiesieHHas pa3paboTurikoM, o0ajjaroiriasi mapaMmeTpaMu, Ha3bIBaeMble flajiee rapaMmeTpaMu
«T10-YMOJTUaHHIO». ITO UMEHHO Te TlapamMeTpbl, 3a/10’KeHHbIe B MPOIIMBKe W3HayalbHO U KOTOpPbIe
OyayT /elicTBOBaTh, TIOKA I0J/Ib30BaTe b He 3aX0UeT UX U3MEeHUTh CIieldaIbHO.

ba3oBas Mozesnb, M0 MHEHUIO aBTOPa, COAEPKUT HOMHUHAJ/IbI KOMIIOHEHTOB, YKa3aHHbIe Ha CXeMe,
TI03BOJIsIeT MOAK/I0YaTh ABYXCTpouHbIM 1602 JKKU aucnnein ¢ 12C pacimpuTtesiemM NopToB C
azgpecoM 4E v ucnonb3yeT Aj1s yIipaB/ieHUsl BCero OA4HY KHOIKY, MTOAK/II0YaeMyo K pa3sbeMy Ha
riate. [TapameTpsl, UCI0/Ib3yeMble TI0-yMOTUaHUI0 TapaHTUPYIOT HaJieXXHYH0 paboTy npubopa B
6a30B0i1 BepCcyy U SIB/ISIFOTCSI OCHOBHBIMU TlapaMeTpaMHu /iJisi TeCTUPOBaHUs 1pu pa3pabotke 10
aBTOpOM. MHoOTHe TlapaMeTpbl MOTYT OBbITb M3MeHeHbI 110J/Ib30BaTe/ieM CaMOCTOSITe/IbHO, UTO
MOyKeT U3MEeHUTD TIOBe/leHre YCTPOMCTBA U JlaXke cJieiaTh ero HepaboTocrocobHbIM. [ToxkanyticTa,


http://www.sdr-deluxe.com/forum/7-17-1
http://www.sdr-deluxe.com/load/skhema_proshivka_i_iskhodniki_platy_avtotjunera_atu_100_mini/1-1-0-42
https://easyeda.com/rolin791/atu-100-mini-v1-1

yKiTaliTe BHUMAaTe/IbHO OMMCaHue nepe] M3MeHeHUsIMU. 3a/laTh BOIIPOC WX N0y4YacTBOBATh B
00CYyXIeHUH YCTPOMCTBAa MOXKHO 371ech http://www.cgham.ru/forum/...N7DDC

Hcnosib3oBaHue «0a30Bo¥ MO/Ie/TH»

ABTOp mpeAnoaaraeT, 4YTO UCMOIb30BaTh YCTPOMCTBO MOXKHO IO AIBYM CLIEHAPHUSIM: KaK
JIOTIOJIHUTEJIbHBIM MOZY/Tb B COCTaBe TPaHCHBepa WX YCUTUTE/Is, UM KaK CaMOCTOSITe/TbHOe
YCTPOMCTBO B OT/I/IbHOM KOPITyCe, C UHAWKarrel unn 6e3 Hee. [Ipy 3TOM HeT HEOOXOAUMOCTH
YTO-TO MepejieibiBaTh. K pa3bemy yripaB/ieHUs] MOXKHO TIOK/TFOUUTh KaK KHOIIKY [/ PyUYHOTO
CTapTa HaCTPOWKH, TaK Y BbIBOJ, CUI'HaJIa YIIpaB/JeHUs OT YIpaB/IsOLLero rnpoLeccopa TpaHCUBepa
WU YCUTTUTEIS.

KopoTkoe Bo3/elicTBYe Ha TMHUIO yTIpaB/ieHus MeHee, ueM 250 mMc, Oyb-TO KHOTIKOM WK
CUTHAJIOM YTIpaBJ/ieHus1, BEI30BET COPOC 3/1eMeHTOB TIOHepa B UCXO/IHOe COCTOsSIHUE, KOorjja BCe
VIHIYKTUBHOCTH U €MKOCTH OTK/ItOUeHbl. bosiee ayiuTenbHOe yepykaHue CUrHasa yrpaB/ieHus
BbI30BET HAua/I0 MpoLiecca HaCTPOMKHU. Pe3yibTaT Ka)K0ro mpoLecca HaCTPOMKM 3allOMHAHAeTCs B
SHEProHe3aBUCUMOU MaMATA YCTPOMCTBA U BOCCTAaHAB/IMBAETCS MOC/IEe OTK/IFOUEHHUS U BK/IFOUEHUS
MMUTaHUA.


http://www.cqham.ru/forum/showthread.php?38284-%CF%F0%EE%F1%F2%EE%E9-%EC%E0%EB%EE%E3%E0%E1%E0%F0%E8%F2%ED%FB%E9-%E0%E2%F2%EE%F2%FE%ED%E5%F0-%EE%F2-N7DDC

[oronHUTeIbHbIE CUTHAJBI /1711 JIyUlllell HHTeTrpaljyy C CyIleCTBYIOLUUM 000pyZoBaHEeM
MOXXHO B3STh C pa3beMoB MUKporporieccopa RA7 u RA3. Oto curHan Tx_request (3arpoc
HeCylllel Ji/1s1 HACTPOMKHM) B MPSIMOM M UHBEDCHOM BH/le. JlaHHbBIM CUTHAI BbIJAeTCs TIPOLIeCCOPOM
yCTpOMCTBa Ha BpeMsi, He0OX0uMoe /1/1s1 HACTPOMKH, B TeueHHe KOTOPOro Tepe/iaTurK J0/KeH
Bb/IaTh HelpepbIBHYI0 HECYIYIO MMOAXOASALeN MOLHOCTHA. TO MOKHO UCITI0/Ib30BaTh [/1s1
aBTOMaTH3alliy TpoLiecca HaCTPOMKHU, KOT/ia M0JIb30BaTesI0 He HY)KHO Oy/leT coBepllaTh
JIOTIOJIHUTE/IbHBIX [JeMCTBUM, KPOMe KaK Ha)kaTb KHOTIKY HACTPOUKU. DTO He SBJISeTCS
HeoOXOJUMbIM, TaK KaK yCTPOMCTBO M03BOJIsieT BeCTH HACTPOMKY IMpu F000M BXOHOM CUTHasie
JI0CTaTOUHOW MOLIHOCTH, Oyb-TO peub, MoAy/nMpoBaHHasi BY curHanom mo0bIM TUTIOM
MOZY/ISILUH, TesierpadHble MOCHLTKY, U AaXKe IyMonof0o0HbIN curHai. Hactpotika Gyziet
OCTaHaBJ/IMBaTbCs TIPU HEJOCTATOYHOM MOILIHOCTY BXOJHOTO CUT'Ha/la U BO30OHOBJISITHCS TIPU €T0
nosiBjieHru. To eCTh HaCTPOMKA MOXKET TIPOUCXOUTh TIPSIMO B MpoLiecce 0ObIYHOM IKCIUTyaTal[uu
obopymoBaHUsl.

OpHako, /1 HaZieXXKHOM pab0ThI YCTPOMCTRA, 11e/1eco00pa3HO MCII0/Ib30BaTh JAaHHBIM CUTHAI
JIsT YMEeHBIIIeHHsT MOIITHOCTY CUTHAaJIa repefaTurKa /10 6e30IacHbIX /11 yCTPOMCTBA BeJTMUMH BO
BpeMsi HACTPOUKH, HarpuMep Bo3aeUCTBys Ha neTo ALC.

CurHan Tx_request Tak’ke MOXKHO MCITI0/Ib30BaTh /151 IOJK/IFOUeHUs] CBeTO/INOAA, KOTOPbIH
OyZieT MoKa3bIBaTh aKTUBHOCTH TTPOLIeCCa HACTPOMKHU B C/Tydae, KOrza UcIonb3oBanue KK
WH/MKaTOpa HeXXeJ/laTeJbHO UM HEBO3MOKHO.

NHaukanusn

B o611eM ciiyudae, yCTPOMCTBO MOYKHO MCIIO/Ib30BaTh 0e3 371eMeHTOB MHAWKAL[UH, TIPU ITOM 151
KOHTPOJIsE Pab0ThI TTPUOOPa MOYKHO MCTIO/Ib30BaTh HarlpUMep IIIKay BCTPOEHHOTO B TPAHCHBED
KCB-metpa win otzenbHbid BHeIIHUU KCB-meTp. KoHeuHo, npy mcnosib30BaHUM aBTOTHOHEPa
KakK OTZeJIbHOTO YCTPOMCTBa B COOCTBEHHOM KOpITyCe oueHb yA00HO Ob10 ObI IMeTh
COOCTBeHHYIO UHAMKALMIO Z1Jis KOHTPOJIs1 paboThI U ZJaHHOe YCTPOMCTBO TO3BOJIsIeT pean30BaTh
ee pa3HbIMH CITOCOOaMHU.

CamblIii TIPOCTO# CTI0C00, 3TO TIOAK/TIOUUTh IBYXIIBETHBIM KPaCHO-3€/IeHbIM CBEeTOAMOZ, C 00IIM
aHOZIOM K BBIBOZIAM pa3bema [ijisi IporpaMMUPOBaHUs Tpoiieccopa. YToOwl 3TOT criocob
WHAWKALMKU paboTarl, cyiefiyeT u3MeHUTh HEKOTOpbIe 3HaueHUsI 10-yMOoJT4aHHio, 00 3ToM OyzaeT
CKa3aHO HuKe. BbiBog 061X aHOJ0B C/lefiyeT MoAK/I0UUTh K BbiBoLy VCC pasbema (+5 Bosibt
TIMTaHKe), KaToZ, 3eJIeHOTO CBeTO[1M0/la Yepe3 TOKOOTPaHUUMBAIOIMM pe3ucTtop K BbiBogy CLK
pa3beMa, KaTtoZ, KpaCHOTO CBeTOAUOAA Yepe3 TOKOOTPaHUUMBAIOLIUU pe3ucTop K Beisoay DAT
pa3beMa. Takum 0O6pa3om, CBeTOAMO/, CMOXKET TeHePUPOBATh TPHU 1iBeTa CBeUeHMsI, 3e/IeHbIH,
OpaHKeBbIi M KpaCHBIN, B 3aBUcUMOCTH 0T KCB B /IMHUY, C KOTOPBIM ObIT 3aKOHUEH TIPOI[eCC
coriacoBaHus1 (HAaCTPOMKM).

3eneHbiii 1[BeT cBeueHUs OyzaeT roBopuTh 0 KCB B vHNY MeHee 1.5, opamkeBblii — MeHee 2.5
u kpacHbid ipu KCB 6onee 2.5. CeTtoanof OyzeT racHyTh B MOMEHT Hadajia HaCTPOUKH U
CBETUTHCS Cpasy Mociie ee OKOHUYaHus. TyT HYy)KHO UMeTb B BUJY, UTO B C/lyyae W3MeHeHUs!
YCJIOBUM COTJIaCOBAHMS M COOTBeTCTBeHHO n3MeHeHnU KCB, cBeToinos He OyzneT MeHSITh 1[BET
CBeueHUs], OH OyZleT 0CTaBaThCsl TaKWUM, B 3aBUCUMOCTHU OT TOro, Kakoii KCB 6b11 3adrkcrpoBaH B
MOMEHT KOHL{a TIpoLiecca Npeablyilei HaCTPOUKH.



AHaJIOTUYHYI0 CBETOAMOJHYIO UHAUKALIUI0 MOXKHO OCYIII€CTBUTH C TTIOMOILLbIO TPeX
CBeTO/IMO/I0B Pa3/TMUHbBIX LIBETOB, MoAK/I0urB ux K BeiBogaM RCO (Low), RC6 (Mid), RC7 (High).
AHOZIBI CBETOAMO/0B C/ie[lyeT MOAK/IIUaTh K OpTaM MpoLieccopa Yyepe3 TOKOOrPaHUYHUBAKOLLUE
PE3MCTOPHI, a KaTo/bl Ha 3eMJIIO.

R1
Pin18 (RCT) |
470

Pin 17 (RCH) )

Pin 11 (RCO) .'

| HLT | HL3

Topa3zo 6osibltie wHbOpMaLK 0 paboTe MprOOpa MOXKET AATh MOAK/IIOUEHNE K pa3beMy s
TIPOrpaMMUPOBAHUA CTaHAAPTHOrO ABYXCTpoyHOro 1602 JKKU uHavkaTopa. g 3Toro takxke
MoHa00uTCst HeOosbItas ruiata [2C pacmmpuTens MOPTOB, YTOORI IpeoOpa3oBaTh MapasieTbHbIA
Koz, yripasienus JKKU B nocnefoBarteibHy0 1MHY [2C. 3TO 1IMPOKO pacripoCTpaHeHHbIe I1/1aThI,
vcnosib3yrore mukpocxemy PCF8574T u umeroiyro agpec gocryna o muHe 4E. imeHHO
TaKOM BapUaHT WHWKaL[MWA aBTOP UCIOJIb3yeT MO-yMOJ/UYaHUIO U MIPOLLIMBKA M0-YMOTYaHUI0 YKe
HacTpoeHa /11 paboThI C TaKUM UHAWKATOpOM. HekoTophle T/1aThl pacipuTe el IopToB
vcrnonb3yeT Mmukpocxembl PCF8574 ¢ nHgekcoM «AT» 1 OHU UMEIOT [IPYrou afipec A0CTyIia 1o
muHe. VX To)ke MO>KHO MICTIO/Tb30BaTh, 3aZlaB HY>KHBIN azipec (OyzieT ormicaHo HIKe).

BriBozbI pa3bema [Jig riporpaMMupoBanus rpu nogkaroueHun KK vcrmonb3yroTcs no
ripssMomy Ha3HaueHuto, VCC 3to iuranue 5 Bonst, GND 3t0 3eminsg, DAT u CLK
COOTBETCTBEHHO 3TO JIMHUM [JaHHbIX U TAKTUPOBAHUS.



B neBoii yactu uHAMKaTopa oTobpakaeTcst TpoxoAHasi MoifHoCcTh U KCB. M crosnb3yeTcs: pexxum
TIMKOBOI'0 JIeTeKTOPA, UTO I103BOJIsIeT TOYHO MePUTh MOLIIHOCTb CUT'HAaJ/Ia flepejaTurKa Ipy
WCI0/Ib30BaHUU Pa3/IMUHbIX BULOB MOIY/IALIUN.

B mipaBoii yacty oTobpa)karoTcst 3HaUeHUs] UHAYKTUBHOCTU U eMKOCTH, YCTaHOBJ/IEHHBIE
yCTPONCTBOM B pe3yJ/ibTaTe MocjieJHero mpoljecca HaCTporKU. HAWKalYs OCyIeCTB/sIeTCS B
TepBOM ¥ BTOPOM CTPOKaX, NpuyeM Mokas3aHus L 1 C MOryT MeHATbCSI MeCTaMu. JTO
WCTIONb3YeTCs /i 0TOOpaXkeHHsl TOUKU TIOAK/TI0UeHsI KOHZIEHCAaTOPOB COTTIaCHO KJ/laCCUYeCKOon
cxeMmbl ['-11enouku. Tak, ec/im UHAYKTUBHOCTh HaXOAUTCS CBEPXY B BepXHeu cTpoke. To
TpeJirnosiaraeTcs, YTO KOHIeHCaTop TIOHepa MOJK/II0UYEH M0C/Ie Hee, TO eCThb K BeIxogy. Ecim
3HaueHue UHIYKTUBHOCTU O0TOOpa)keHO B HIKHEH CTPOKe 110/ 3HaueHHeM eMKOCTH, TO eMKOCTh
MO/IK/TFOYeHa /10 UHIYKTUBHOCTH, TO €CTh KO BXOZY.

Ha vHMKaTope Takke MOT'YT KpaTKOBPEMEHHO TOSIB/ISITbCSI HEKOTOPbIe HaZIIUCH, TTOSICHSIIOLIUE
TeKyll[e pexkxumbl paboTtsl ycrporictBa. 1o Haamucu TUNE, RESET, OVERLOAD (nipu nogiaue
Ha YCTPOMCTBO CUTHaJjIa C MOII[HOCTLIO Oosiee uem 150 Batr).

[171s yMeHbliIeHUsI TabapyUTOB YCTPOMCTBA, CYIIeCTByeT BO3MOYKHOCTh ITOAK/TFOUeHMUS
Manorabaputabix OLED aucrizieeB, KOTOpbie UCIIO/B3YIOT /IJIs1 YTIIpaB/ieHHs TaKyto ke mHy 12C.



910 moHOxpoMHble OLED pucrien ¢ koHTposuiepom SSD1306 u ¢ paspeienveM 128x32
Touek ¢ AuaroHanbro 0.91 fgroiima, ¢ pasperiennem 128x64 touek c¢ guaronansmu 0.96 u 1.3
Aroiima. IoaxiiroyaroTcst 3TU AUCIITIEd aHa/IOTUYHO, HO YTOObI OHM KOPPEKTHO paboTtasnu, ciefyeT
M3MEHUTD TlapaMeTphl MPOIIKBKY (Oy/leT OrucaHo HUXKe).

Wuavikanys Ha 0.91 128*32 gucruiee BBIIVIAIUT, KaK M Ha 00b19HOM 1602 mucrinee, umest ipy
9TOM KPOXOTHbIE pa3Mephl.

»

Wuavkanys Ha auctiesix 128*64 BoITISIAUT HEMHOTO TIO-APYTOMY, B UeThIpe psiZia U ¢ 6oree
KPYITHbIMU CUMBOJIAMU.

Wcnonw3oBanre OLED aucrinees, B otinure ot 1602 XKKU ro3BosisieT oTobpaykaTh 3HaUeHUs
WHAYKTHBHOCTH TOUHEe Ha O/IVH 3HAK, a 3HaUeHHsI eMKOCTU OOJbIlle Ha OIH 3HAaK, UeM JIpyTHe
WHIMKATOPBI. DTO MOXKET ObITh OUeHb BayKHO, €C/TM BbI PEIITH/IA U3TOTOBUTH CBOIO BEPCHIO TIOHEpa
C APYTMMU 3HAaUEeHUSIMU YCTaHOBJIEHHBIX KOMITOHEHTOB. TO/IBKO 3TW MHIUKAaTOPbl MOTYT
oTo0Opa3uTh 3HaueHue eMKOCTH Bhiiie 999 u go 9999 nd.



,Z[OHOJIHHTEJIBHBIE KHOIIKH

YcTpouCTBO MO3BOSIET TIOAK/IFOUUTh TAK)KE [IBE TOTIOJIHUTE/IbHbIE KHOITKH, PaCLIPSIOLIe
6a30Bbiit PyHKIMOHAM. JTO KHOMKYA Bypass 1 Auto. KHOMKY MOAK/IIOUar0TCSI COOTBETCTBEHHO K
rioptaM nporieccopa RB5 u RB4. Vcnonb3yeMsble OPTh peKOMEeHIyeTC sl 3alllyHTUPOBaTh
KOHZIeHCcaTopaMu BO M30eskaHUe TosIB/IeHHs HaBOZOK, MOTYIIUX TOMelaTh paboTe rpotieccopa.



Bypass

Pin 26 (RBS)

Pin 25 (RB4)

L
e

Higt by

HaxkaTtvie KHOMKM Bypass BbI3biBaeT BpeMeHHOe OTK/IFOUeHHe BCeX eMKOCTel 1
WHAYKTUBHOCTEHN U MpsSIMOe MPOXOXKAeHUe CUTHajia OT BXO/A K BBIXOAY. DTOT PeXKUM UMeeT
COOTBeTCTBYHOIIYI0 uHAUKaluto Ha KK zucrisiee B BU/le 3HaKa HY)KHero roauepkrBanus. Eciu
pexkuM Auto ObLT aKTHUBUPOBAH, ero paboTa OyzeT BpeMeHHO 0CTaHOB/IeHa, TT0Ka /IeHCTBYeT
pexxkuM Bypass. I[ToBTopHOe Ha)kaTue Ha KHOTIKY OTKJ/Tto4aeT pexkuM Bypass v yCcTpoiiCTBO BHOBb
TIOJJK/TFOUAeT eMKOCTH ¥ UHIYKTUBHOCTHU, KOTOPbIe OBI/TM YCTAaHOBJIEHBI B KOHIIE TTOC/IeJHETO
Tnpoijecca HacTpouKU. PaboTa pexxriMa Auto Takyke BO30OHOBHUTCS, €C/TA OH ObI/T aKTUBUPOBaH
paHee.

Ha)xaTve KHOIKK Auto aKkTUBHUPYET aBTOMaTHUeCKUM PeXXUM paboThl yCTPOMCTBA, UTO
oToOpaXkaeTcst Ha AUCIIIee KaK 3HaK TOYKHU. YCTPOWMCTBO 3alIOMHUT BK/TFOUEHHE aBTOMaTUUeCKOTO
peXkrMa, 1 OyIeT 0CTaBaThCsl C HUM Jlayke TI0C/ie OTK/TFOUeHUs ITUTaHUs, TI0Ka ITOBTOPHBIM
Ha)kaTheM OH He OyzieT OTK/It0YeH . ABTOMAaTHUYeCKHUM Pe)KUM MOYKHO TaK)Ke aKTUBHUPOBATh
M3MeHeHHeM MapaMeTpOB TIpU MPoIIUBKe (Oy/1eT OrrcaHO HIUKe).

ABTOMaTUYeCKHUH PeXXKUM

ABTOMaTUUeCKUI pe>KUM paboThl MIPeJi0CTaB/IsSeT YHUKAIbHYI0 BO3MOXKHOCTb /1J151 TI0/Tb30BaTe/Ist
WCTIO/b30BaTh yCTPOUCTBO 6e3 He0OX0AMMOCTH Ha)KUMaTh KHOTIKU 1 TIOAK/TFOUaTh Kakoe-1i6o
BHeIIIHee yTipaBjieHue. YCTPOMCTBO MOXeT ObITh BLITIOJTHEHO 6e3 KHOTIOK, 6e3 UHIUKAL[UU U TTPU
3TOM Oy/IeT BBIMO/IHATH CBOIO (DYHKLIMIO COT/IaCOBaHUS COTIPOTHB/IEHUs] TMHUU MTUTAHUsI aHTeHHBI.

AJITOPUTM TpH 3TOM UCTOJIb3yeTcs caeayrommii: ecid Tekyiuid KCB npesiiiaet 1.3 v oH
n3MeHuncs Ha (1.3 - 1) oTHOCKTe/IbHO 3HaueHus 3a(PUKCHPOBAHHOTIO TI0C/Ie TIpeAblyIliei
HACTPOMKH, BK/TFOUAeTCSI Pe)KUM HacTpOuMKU. OOBIUHO JaHHOEe YCI0OBHeE JIETKO BBITIONHSIETCS MPU
CMeHe JJMaria3oHa, YTO BbI3bIBAaeT HeMe/jjieHHOe cpabaThIBaHMe Tpoliecca HaCTPONKHU.

[Tpu HEOOXOAUMOCTH, TIOPOTOBOE 3HaUeHHe CpabaThIBaHHST HACTPOMKH MOKET OBITh U3MEHEHO
M3MeHeHHeM IapaMeTpPOB TIpU TIPOIIMBKe (Oy/IeT OIrcaHo HIKe).



Oco0ble pexxuMbI padoThI

YCTpOMCTBO MMeeT HeCKOJIBKO 0COOBIX Pe;KUMOB PabOThI, TIPH3BaHHbIE 00/IETUUTh MPOLECC
cOOpKH, OT/IaAKK UK TIOMCKA HeMCIIPaBHOCTH.

[1pu nozlaye NMUTaHKS Ha YCTPOMCTBO CO BCEMU TPeMsI Ha’KaTbIMU KHONKaMu Tune, Bypass u
Auto, Bkmrouaetcsi pexxkuM Fast Test. B 3Tom pexxviMe yCTPOKCTBO MOZAET MUTAHUe Ha BCe perie,
YTO T103BOJIsSIeT OBICTPO OTpe/ie/IUTh HEUCIIPaBHOCTU CBSI3aHHBIE C TPAH3UCTOPHBIMU K/TFOUaMU WU
HeJJoCTaTKaMM TalKU.

[1pu noaye NMUTaHWS Ha YCTPOMCTBO C Ha’KaTbIMKA KHOMKaMU Bypass u Auto, yCTpOMCTBO
Tepexo/iIUT B TeCTOBbIM pexxuM Test Mode. B 3ToM pexkriMe MO)KHO BPYUHY!O, MOIIAroBo, C
TIOMOILL[BIO KHOTIOK Bypass 1 Auto U3MeHsITb 3HaUeHWe eMKOCTH WM UHAYKTUBHOCTU. [{JIMHHOE
Ha)kaTHve Ha KHOTKY Tune Tmo3BoJisieT BbIOpATh Kakue 3/ieMeHThI OyayT repebupaThCsi B JaHHBIM
MOMEHT, a KOPOTKOe HakaTue M3MeHsieT TOUKY ITOAK/II0UeH s KOHjeHcaropa. B 3Tom pexxume
COXpaHsAEeTCs BO3SMOXKHOCTb U3MePATh BXOAHY0 MOLIHOCTL U KCB B /muHuuU. Beck nporjecc
COTIPOBOXKAAETCS MOHSATHOU UHWKAL[E.

Mopaudukaiusa ycrpoiicTBa A/s padorsl Ha HY
AUana3soHax

CpaBHUTe/IbHO He0OoJTbIINe 3HaUeHYsI YCTaHAB/IMBAaeMbIX PeaKTUBHOCTEH He ITO3BOJISIOT
yCTpoMCTBY B 6a30B0oi Moavdukaimu 3¢ heKTrBHO paboTaTh Ha yacToTax Hke 7 — 10 MI'1I.
O[HMM 13 BapUAHTOB PeIlieHHs] 3TOU MPo6/ieMbl MOXKeT ObITh IIPOCTOE yYBe/InUeHue psifia 3HAUeHU
VH/[yKTUBHOCTEeH U KOHJIEHCATOPOB Ha /IBe CTYIeHU BblIllle. Bcs ocTanbHast KOHCTPYKLIUASI OCTaeTCs
TIpy 3TOM 0e3 U3MeHeHU. AJITOPUTMY, OTBeuaroieMy 3a HacTpoiky KCB 6e3 pa3HHI[bI, KAKUMH
3HaUeHUSIMU PeaKTUBHOCTEW OH OTMepupyeT, a BOT MHAWKALUS TTPaBU/IbHBIX YCTaHOBIEHHBIX
3HaueHWU MpU 3TOM nocTpaziaeT. [ToceiHMe BepCUU MPOIIMBOK MO3BOJISIIOT M10/Tb30BaTe/Tt0
CaMOCTOSITE/TbHO 3a/laTh YCTaHOB/IEHHbIE UM 3HAYEHUS] EMKOCTEN U UHAYKTUBHOCTEN /IS
TIPaBUJILHOTO 0TOOpaXkeHUst Ha Auciliee (OyzeT onucaHo Hike). CrefyeT UMeTh B BUAY, UTO
TOJTLKO MprMeHeHue aucriieeB OLED mo60ro gomyCTHMOro TUIa MO3BOJIMT 0TOOpa3uTh 3HAUeHUe
eMkoctu 6osee 999 nd, Ho He 6oee 9999 nd. CkauaTh UCXOJHUKY TT€UATHOM I/IaThI, HEMHOI'O

repezie/TaHHOM /17151 yno0CcTBa yCTaHOBKY OOMBIINX HHAYKTUBHOCTEH MOYKHO 371€Ch http:/www.sdr-
deluxe.com/load/iskhodniki
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TexHUUeCKHe XapaKTepUCTHKH,
«0a3oBas Moe/Ib»

wvara3oH [10MyCTUMbIX MUTAOMMX HanpsbkeHuit: 10 - 15 BosibT MOCTOSIHHOTO TOKa

MakcuMarbHbIHM TOK roTpebnenus : 300 MA

MaxkcrumasibHast paboyasi mpoxoHast MOIHOCTh: 100 Batr
MakcrmMaibHO BO3MOXXHast U3MepeHHast MOLHOCTh: 150 Bart
MwuHMMa/IbHast MOI[HOCTh, HeobXoquMast /I/1s1 Hauasia HaCTpOWKU: 5 Bart *
MuH1ManbHO BO3MOKHAs u3MepeHHast MOLIHOCTh: 0.1 Bart
I[ITar nsmepenus rpu MowgHocty 40 10 Barr: 0.1 Barr

[ITar n3mepenwust 1ipu MOLIHOCTH Bbille 10 Barr : 1 Bart
TouHOCTh U3MepeHust MOLIHOCTH : 10%

MakcrmMasbHas yCTaHOB/IeHHast UHAYKTUBHOCTh: 4MKI'H
MuHMMaJIbHBIM 1Iar YCTaHOBKU UHAYKTUBHOCTH: 0.1MKI'H
MakcumasnbHas ycTaHOB/IeHHasi eMKOCTh: 400nd
MuHVMa/bHBIN LIar YCTaHOBKK eMKOCTH: 10nd

* HEKOTOPBIE! IIapaMeTpbl MOXHO M3MEHUTD IIPHU HE!O6XO,Z[I/IMOCTI/I

H3MeHeHMe nMapaMeTPOB MO-YMO/TYAHUIO

Bo Bpems nporpaMmMypoBaHUsl MUKPOIIPOLIeCCopa, KpoMe 3ariCu HerocpesCcTBeHHO
yTIpaB/ISIOIIero Ko/ia (MporpaMMbl), TIpe/ijiaraeTcs 3arichiBaTh TakKKe HeOOTbIII0Oe KO/TMUeCTBO
siueeK MHOTOKpAaTHO repe3anucbiBaemoii namsati EEPROM. MHdbopmaiiys B 3TUX siueiikax MOXKeT
ObITH M3MeHeHa T10/1b30BaTe/ieM Tiepe/ MporpaMMUpPOBaHreM. Bo BpeMsi Ka»kjoro crapra
TpoLIeCccopa, ero mporpaMMa Ifpesk/je BCero CUNThIBAaeT IaHHbIe C SUeeK [J0JIFOBPEMEHHOM TTaMsITH,
yTOOBI B Ia/TbHEMIIIEM HCTIOH30BaTh 3Ty HHbOpMaIuio A/t pabotbl. TakuM obpa3zom,
T10/Tb30BaTe/Tb MOXKET JIETKO M3MEHSTh MHOTHE TlapaMeTphl yCTPOMCTBA Oe3 BHUKAHUS B
HecpaBHEHHO Ooiee CI0KHbIe Mpolecchbl pa3pabotku I10.
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PIC18F Corfiguration

Device: PIC18F2520 0800 111A 8100 ODB81
Uzer 1Ds: FF FF FF FF FF FF FF FF COOF EOOF 400F
Checksum:  BSO7

Hex file SUCESSfU]w imported. ' @ Ml:ﬂﬂ:"“p

I T

[] Check 50 *
Read Write Verify Erase Blank Check [] /MCLR > ix
Program Memory

Enabled | Hex Only +| Source: |E\...C18F2520\2520_atu_100_mini_fw_23 hex

0ooa EFDE Fo2z2 aooao 0oaao EF00 Fooo 0oaoo aooo A
0010 0oaoa aaoo aooo 0ooao D7F3 FFFF olo2 51CE
0020 0R00 E032 chol 5001 0z07 E31C 0103 BFZE
0030 Dooa 9ES3 Dool BES3 QEO& gEOD ZEOD D7EFE
0040 0oaoa aca3 0EO® EEOD 2E0D DIFE 0aaao aCa3
0050 OEO& 6EOD 0103 ZEOD D7FD aooo JT2E 912E
00a0 2401 D7EL gES3 OEO& 6EOD ZE0D DVFE aooo
0070 aca3 OEO& gEOD ZE0D aooo acas OEO&
00sa &EOD ZE0D D7FE 0oao 2 0loz2 51CE oRoo
0050 EO1sE 253 JEO& cEOD D7FE aooao BES3
00a0 0EOQ& 6EOD 2E0D D7FE SES3 OEQE 6EOD
00B0 ZEOD D7FE aooo aca gEOD ZEOD DIFE w

Auto Import Hex
+ Write Device
00 FF FF FF FF FF FF Read Device +
00 FF FF FF FF FF FF Export Hex File

20 FE FF FF EF FF FF

Hwke OyayT moApoOHO OIMrcaHbl BCe 3HAUMMBbIe STYeMKH, UCTI0/Ib3yeMbie B JaHHOM BepCUH
TIPOIIIMBKU.

OOparuTe BHUMaHUe, UYTO HyMepalys ssueeK HAUMHAEeTCs C HyJIs, IpUYeM HyMepal[ys JaeTcs B
16-TupruHoM Kozle. HymMepaniysi ¢ TakMMu NpaBUW/IaMU Ha3bIBaeTCsl «a/ipecalien», a HOMep
sueliKy B TaKoM (popMaTe Ha3bIBaeTCsl «aZipecom» siueiku. Haripumep, siuetika ¢ aapecom 10 He
ABJISIETCS IeCSTOM sTUeiKoM 110 cueTy. OTo Oyzmet 16-Tas siuelika. Hibke OyyT yKa3aHbI
VCK/TFOUUTEJIBHO aJipeca siueek, Tak Kak UMEeHHO aJipecaliysi UCTIO/Ib3yeTCsl B Mporpamme Jjist
NporpaMMMPOBaHMS TIpoLieccopa.



JTaHHbIe B CAaMHX sSTYeMKaX TaKKe MPe/ICTaB/IsIOT CO00M 3HaueHHs B 16-THPUUHOM KO/ie, O/IHAKO,
Tak CJIe/laHo [ijist yA0OCTBO IM0Jib30BaTeiel, uto He OyeT HUKakoi HeoOX0UMOCTH
KOHBEPTHUPOBAaTh MPUBBIYHbIE HAM 3HaueHUs B 16-TupuuHbIA opMar. Tak, A5 3arucy Haripumep
3HaueHWs MOIIHOCTU B 15 BaTT, JocTaTouyHO 3amucarh B sueikKy 1udpy 15, a ass 3aganus KCB
1.7 mocrarouHo 3anucath 1udpy 17. BHUMaTenbHO yhTaiiTe OMMcaHue U OpUeHTUPYMTeCh Ha
3HAaUeHHUs M0-YMOJTUaHHUIO.

st ynobcTBa, TIPOIIMBKY MO>KHO CUMTBHIBATH U3 MUKPOIIPOLIECCOPA, U3MEHSITh STUENKH IMaMsTH U
3anuchiBaTh 00paTHO. UTOOBI BepHYTh BCe 3HaUEHUS K 3HAUEHUsIM T10-YMOJTIaHUIO, T0CTAaTOYHO
3aHOBO IPOLIUTH aBTOPCKYO MPOIIUBKY.

00 — siuerka 3afiaHUA aipeca MOJK/IHYaeMoro guciuvies. Ilnara pacivpenys opToB AJis
aucruies: 1602 BeinosiHeHHas Ha MUKpocxeMe PCF8574AT umeet aapec 7E, Ha MUKpocxeMe C
uHzaekcoM «T» - 4E. OLED aucrizien 00bIYHO UMEFOT azipec 78 wiu 7A. B siueliKy 1o3BoJIsSIeTCs
3aIMChbIBaTh 1000 ajpec /111 HOPMa/IbHOM paboThI € MOAK/IIOUeHHBIM ycTpoiicTBoM 12C.
3HaueHue no-ymonuanuro 4E, uro coorBercTByet JKK mucniero 1602 ¢ nyiatout paciumpeHus Ha
Mukpocxeme PCF8574T .

01 — siyerKa AJ/isl yKa3aHUA THIIA NOJK/IHYEHHOT0 JUCIIes.
3HaueHre 00 COOTBeTCTBYeT IMOAK/IHOYEHHOMY ABYXLIBETHOMY CBeTOAUOAY BMecTO 7KK
VIHJIMKaTopa.
3HaueHue 01 — 1602 JKKU c riator paciuvpeHusi OpPTOB.
3HaueHue 02 — OLED pgucninen 128*32, 03— OLED gucnnen 128*32, mepeBepHyTO€
n300pakeHue.
3HaueHue 04 — OLED pgucnnent 128*64, 05 — OLED pucriien 128*64, nepeBepHyTO€
n300pakeHue.

BHumanue! Pabota c gucriiesiMy, OT/IMUHBIMU OT BbIIlle OMKMCAHHbIX He 00ecreurBaeTcst
yCTPOMCTBOM.

02 — siyeliKa aKTUBAL[UM aBTOMATH4eCKOro pexxuMma. Ec/iv ycTpoicTBO MlaHUPYeTCst
WCII0/1b30BaTh 0e3 OTIOTHUTE/IbHBIX KHOTIOK, TO BK/IFOUHUTH aBTOMaTHUeCKUM PeXXUM MOYKHO
riporivcaB 3HaueHue 01. 3HaueHue no-ymosuanvro — 00. [Ipu akTuBaLu pexkrma C KHOTIKH,
npoijeccop cam 3anuiiieT 3HaueHue 01 B 3Ty siueliKy, 3alIOMHUB TakKuM 06pa3oM BbIOOD
TI0JIb30BaTeIsl.

03 — sruelika /1A 3a/laHUsI BPeMeHHU O)KHAHUSA T10CJIe TI0Jjaur CUTHAsIA Jjisi cpabaThIBaHUS
WA OTITyCKaHUs pejie. DTO BPeMsl BK/IIOUaeT B ce0si Takke U BpeMsi, Heo0xoaumoe Ji7ist
yCTaHOB/IEHWS HaMpsbKeHUs Ha BbixoAe BY geTekropa mocsie Toro, Kak pejie yCTaHOBU/IUCH B
3a/laHHbIe MOJI0’KeHUs. 3a/laeTCsl B MWITMCEKYH/IaX, 3HaueHHe Mo-ymo/daHuio 15. Civiikom
KOPOTKOe BpeMsI MOKET BbI3BaTh COOM TIPU HaCTPOUKe.

04 — guerKa AJIA 3aldHUA 1Iopora CpaﬁaTBIBaHI/IH HﬂCTpOﬁKH B dABTOMdATHYE€CKOM peXXume.



3arnvceiBaeTcsl B (popmare: rnepeoe unciio - eauHuLpl KCB, BTopoe unciio — pecsitele JOUH.
3HaueHue nMo-ymonuanyro 13. To ecTb NMpu akTMBaLMA aBTOMAaTHYeCKOr0 pe)kuMa, HaCTpOMKa
Oyznet cpabatbiBath Tipy KCB Bbiiiie 1.3 v ripu ero u3mMeHenuu Ha (1.3 — 1).

05 — syeiika /i/1s 3aJJaHUsI MUHMMAJ/IbHON MOIIHOCTH, HeOOXOAMMOM /1Jisi CTapTa HaCTPOMKHU.
3anuckbiBaeTcs B oopmare: mepBoe YMc/Io — JIeCSITKU BarT, Bropoe unc/io eAMHUILI BaTT.
3HaueHHe Mo-ymoadanuio 05, To eCTh HaCTpOMKa OyZieT cpabaThiBaTh TOBKO ITPH BXOAHOM
MOIIJHOCTH He MeHee 5 BaTT. C/TMIIIKOM HU3KOe 3HaueHWe MOJKeT TIPUBECTH K HeJJ0CTaTOUuHO
TOYHOM HaCTPOMKE.

06 — srueiika /y1sl yKa3aHUSI MaKCMMaJ/IbHOM MOIHOCTH /17151 6e30macHoM HacTpouiku. [1pu
TIPeBBILLIEHUH BXOHOW MOIIJHOCTH BBIIIIe 3TOTO 3HAUeHUsI, HACTPOMKa MPOU3BOUTCS He OyzeT U
yCTPOMCTBO OyZleT OXKUJjaTh YPOBHS MOLI[HOCTH B YCTAaHOBJIEHHBIX T10JIb30BaTesieM Tipefiesiax.
3anuceiBaeTcsi B ToM e dopmare. Eciv 3HaueHre paBHO 00, mpoBepKa Ha MaKCUMa/bHYO
MOILL{HOCTb He Mpou3BoguTcs. I1o-ymonuanuto 3HaueHue 00.

07 — siyeliKa AJisl 3a/JaHUS CMeIeHUsl CTPOK BHM3 110 BepTuKaau Ajs1 OLED gucriiees.
MoxeT 6bITh He0OXOJUMBIM 1JISI HEKOTOPBIX AMCIUIeeB. 3HauUeHHe To-yModaHuio 01.

08 — siuerka /15 3aJJaHUA CMeLeHUs CTPOK BjieBO 1o ropusoHTanu Aas OLED gucriiees.
MoxeT ObITh He00XOJUMBIM 1/ HEKOTOPBIX AMCIIIeeB. 3HaUeHHe TTo-yMomdaHuio 02.

09 — siuelika /i1 3a/iaHKs 3HaYeHUsA MaKCUMa/IbHOro HayanbHoro KCB, npu kotopom
TIPOMCXO/IUT HACTPOMKa. 3HaUeHUsT YKa3bIBalOTCs B (popMaTe: repBoe Umucio - equHuLbl KCB,
BTOpOE UUCJIO - AiecsaThbie Aonu. Ecnu 3HaueHue paBHO 0, TIpoBepKa He IMPOU3BOUTCS U HACTPOMKa
cpabatbiBaeT Bcerja. [To-ymomuanwmro 0.

Hauunas c agpeca 10, pacnoyio)keHbl suelKHU /1A 3ailaHUsI HOMHHA/IOB YCTaHOB/IEHHBIX
UHJAYKTUBHOCTeH. VIcro/ib3yeTcs 1Mo /iBe STYeliKU Ha 3HaueHHe, HaulHasi C CaMOW MaJieHbKOU
WHAYKTUBHOCTH. HOMMHA/IBI 3aTTHMCBIBAIOTCS B HAHOTeHpH, 0e3 TiepeKoAnpoBoK. Hampumep, 4
MKI'H 310 4000 HaHOTeHpu. 3anuckiBaeM B suerkd 40 00. 110 HaHoreHpwu - 3anmceiBaem 01 10.
Bcero ucnonb3yetcs 10 ssueek rogpsij, Mo ABe Ha KaXkoe 3HaueHre. 3HaueHus T10-yMO/TYaHU0
COOTBETCTBYKOT HOMUHAJ/IaM, YKa3aHHbIM Ha CXeMe.

Hauunas c agpeca 20, 3anucbIBalOTCA 3Ha4eHNs HOMUHA/IOB YCTAHOB/IEHHBIX
KOH/IeHCaTopoB . Bce 3HaueHus B nukogapagax. Hanpumep, 82 nukodapaja 3anuckiBaeM Kak
00 82. 1.2 Hanodapaza 3anucbkiBatoTcs Kak 12 00. Wcnonb3yetcst 10 siueek roapsij, 1o ABe Ha
KaK/loe 3HaueHue. 3HaueHUsI [0-yMO/TYaHHI0 COOTBETCTBYIOT HOMUHA/IaM, yKa3aHHBIM Ha CXeMe.
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