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

Buumanue ! He cymjecTByeT HUKaKMX OrpaHUYeHNH U 3alIpeTOB Ha UCI0/Ib30BaHue JaHHOTO MaTtepurara Jijis
JHOOBIX 1]e/1eid, a TaK)Ke BCeX CMeXXHbIX MaTepHuasioB, aBTOPOM KOTopbIx siBisgercss N7DDC.

Buumanue! MHopmatys, my6sivKyemasi B JaHHOM JJOKYMeHTe COOTBETCTBYeT JeMCTBUTeTbHOCTH

TOJIBKO TIPY UCI0/Ib30BaHUM YCTPOMCTBA C MPOLIMBKOW BepCUU 2.5. Ecm y Bac HeT
BO3MO)XHOCTHU y3HaTh Kakas Bepcus 10 ucnosnb3yeTcsi, nporienTe NpoIKWBKY BEPCUH 2.5 C
TIOMOLI[BIO TIPOTPAMMATOPAa, UTOObI ObITH YBEepeHHBIM, UTO MH(OPMALUs U3 OMMCAHKS
COOTBETCTBYeT CBOMCTBAM 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

VcxogHWKM neyaTHOM T1aThl Aj1st iporpaMMsbl Sprint Layout 6.0:
http://www.sdr-deluxe.com/load/

Ha3znaueHnue

YCTpoiicTBO npeHa3HAueHO [I7Is1 UCTIOIb30BaHUS KaK 3JIEMEHT PaIoIF00HUTEeTbCKOTO
o0opyzmoBaHUs, B COCTaBe yCUIHTe/el WX TPAaHCUBEPOB, MO0 KaK OT/e/IbHbIN MpHUoop,
BBITIOTHSFOIINN (DYHKI[UIO COTIACOBAHMS BBIXOJHOTO COTIPOTHB/IEHUS YCUTATEIe MOIITHOCTH
(YM) ¢ ¢pupepamu aHTEHH.

®dyHKLMOHAa/IbHAsE Pa3BUTOCTb MPOTrPAMMHOI0 0becrieueHust TO3BOJIsIeT MPUMeHSITh PUOop B
COBepIIIeHHO Pa3/InyHbIX YC/IOBHUSIX, a TaK)Ke TMOKO HacTparMBaTh HEKOTODPbIe TTapaMeTphl TIOf
KOHKpeTHbIe yC/I0BUs puMeHeHusi. OfHaKo, CYIeCTBYIOT HeKasi «0a30Basi» Mojie/b,
oripeziesieHHasi pa3paboTurikoM, ob1ajaroiriasi TapaMmeTpaMu, Ha3bIBaeMble flajiee rapaMmeTpaMu
«T10-yMOJTUaHHIO». DTO UMEHHO Te TlapaMeTpbl, 3a/I0’KeHHbIe B MPOIIMBKe W3HayabHO U KOTOPbIe
OyAyT AelicTBOBATh, TTOKa I0/Ib30BaTe/b He 3aX0UeT WX U3MeHHUTh CTeliualTbHoO.

ba3oBas Mozesnb, M0 MHEHUIO aBTOPa, COAEPKUT HOMUHAJ/IbI KOMIIOHEHTOB, YKa3aHHbIe Ha CXeMme,
T03BOJIsIeT MOAK/I0UYaTh ABYXCTpouHbiv 1602 JKKU aucnneint ¢ 12C pacimpuTtesiemM NopToB C
agpecoM 4E v ncrnonb3yeT Aj1s yripaB/ieHUs: BCero OfHy KHOIIKY, [TOAK/I0YaeMyHo K pa3beMy Ha
riate. [lapameTpsl, UCI0/Ib3yeMblie TI0-yMOTUaHUIO TapaHTUPYIOT HaJieXXHY10 paboTy nprbopa B
6a30Boii BepCcyy U SIB/ISIFOTCSI OCHOBHBIMU TTapaMeTpaMHu /IJisi TeCTUPOBaHUs 1pu pa3pabotke 10
aBTOpOM. MHoOTHe TlapaMeTpbl MOTYT OBbITb M3MeHEeHbI 110/Ib30BaTe/ieM CaMOCTOSITe/IbHO, UTO
MOyKeT U3MEeHUTH TIOBe/leHre YCTPOMCTBA U laXke cJiefiaTh ero HepaboTocrnocobHbIM. [ToxkanyiicTa,


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

yiTaliTe BHUMaTe/IbHO OMNMCaHue nepe]] u3MeHeHUsIMU. 3a/laTh BOIIPOC WU 10y4acTBOBATh B
00CYKZIeHUH yCTPOMCTBA MOXKHO 371ech http://www.cqgham.ru/forum/...N7DDC

HNcnosb3oBaHue «0a30BoM MO/Ie/TH»

ABTOp mpeAnoaaraeT, 4YTO UCIMOIb30BaTh YCTPOUCTBO MOXKHO 10 [IBYM CLIEHapUsIM: KaK
JIOTIOJIHUTEJIbHBIM MOZY/Tb B COCTaBe TPAaHCHBEpPA WIH YCUIUTE/Is, WU KaK CaMOCTOSITe/TbHOe
YCTPOMCTBO B OT/IE/IbHOM KOPITyCe, C MHAMKaIrel umm 6e3 Hee. IIpy 3ToM HeT HEOOXOAMMOCTH
YTO-TO Mepe/ie/ibiBaTh. K pa3bemy yripaB/ieHUs MOXKHO TTOAK/THOUMTh KaK KHOTIKY /111 Py4YHOTO
CcTapTa HaCTPOMKM, TaK Y BbIBOJ, CUTHAJIa YIIpaB/ieHUs OT yIIpaB/IsIIOIIero mpolieccopa TpaHCuBepa
WA YCUTUTEIS.

KopoTKoe Bo3/ielicTBYe Ha TMHUIO yTIpaB/ieHust MeHee, ueM 250 mc, Oyib-TO KHOTIKOM WUJTH
CUTHAJIOM YTIpaBJ/ieHus], BEI30BET COPOC 3/1eMeHTOB TIOHepa B UCXO/IHOe COCTOsIHUE, KOT/ia BCe
VIHIYKTMBHOCTH U €eMKOCTH OTKJ/It0UeHbl. bosiee ayurenibHOe yep;kaHue CUTrHasa yrpaB/ieHUs
BBI30BET HAUasI0 MpoLiecca HaCTPOUKH.

[lorio/HUTeTbHBIE CUTHAJBI /IS TyUlllell HHTerpalyy C CyIeCTBYIOLUM 000pyI0BaHHEM
MOXXHO B3STh C pa3beMoB MUKpomnpolieccopa RA7 u RA3. Oto curHan Tx_request (3arpoc


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

HeCyIIlel /11 HaCTPOMKHU) B MPSIMOM ¥ UHBEPCHOM BH/ie. JJaHHBIN CUTHA/T BbIJAETCS IIPOLIECCOPOM
yCTPOMCTBA Ha BpeMs1, HEOOX0JUMOe /11 HACTPOIMKH, B TeUeHHe KOTOPOro MepeiaTurK JO/DKeH
BbIJ]JaTh HETIPEPLIBHYIO HECYII[YIO TOAXOASIIEH MOIHOCTHA. DTO MOXKHO HCITI0/1b30BaTh [IIsI
aBTOMAaTH3al|\H1 TPOoIL[eCcca HaCTPOMKH, KOT/Ia M0/Ib30BaTe 0 He HY)KHO Oy/JieT CoBepIIaTh
JIOTIOTHUTE/TbHBIX 1eHCTBUH, KpOME KaK Ha)KaTb KHOIKY HACTPOHKH. DTO He SIB/ISAeTCS
HeoOXOZIMMbIM, TaK KaK YCTPOMCTBO T03BOJISIET BECTH HACTPOMKY TPH JIFOOOM BXOZIHOM CUTHAJsIe
ZI0CTaTOYHOM MOIITHOCTH, Oyb-TO peub, MOAy/IMpoBaHHast BU curHaaom a00bIM TUITOM
MOZYJISILIUH, TesierpadHble TIOChUTKH, U Jiayke IIyMOonoA00HbINM curHan. Hactpotika Oyzer
OCTaHaB/IMBaThCs TIPU HEJOCTATOYHOM MOIIIHOCTH BXOJHOTO CUT'HaJla ¥ BO30OHOB/ISITHCS TTPH €T0
TosiBjieHHd. To eCTb HaCTPOMKA MOXKET TIPOMCXO/JUTh MPSIMO B MpoLiecce 0ObIYHOM IKCILTyaTal[uu
obopyzmoBaHUsI.

OpHako, /1 HaZieXXHOUW pab0ThI YCTPOMCTRA, 1ie/leco0bpa3HO MCI0/Ib30BaTh JaHHBIM CUTHA
JI7Is1 YMEeHBIIIeHHsT MOIITHOCTY CUTHAaJIa repeJaTurKka /10 6e30IacHbIX /1711 yCTPOMCTBA BeJTMUYUH BO
BpeMs HAaCTPOUWKH, HarlpuMep BOo3AeUCTBys Ha neTio ALC.

CurHan Tx_request Tak’ke MOXXHO MCIT0/Ib30BaTh /151 IOJK/TFOUeHUsI CBeTO/IUOA, KOTOPbI
OyZieT Moka3bIBaTh aKTUBHOCTh TIPOLieCCa HACTPOMKHU B C/Tyuae, Korja HUcroib3oBadue KK
WH/MKAaTOpa HeXXe/laTebHO WU HEBO3MOJKHO.

NHaukanusn

B o6111eM ciiyuae, yCTPOMCTBO MOYKHO MCTIO/B30BaTh Oe3 371IeMeHTOB WHAWKALIUY, TIPU 3TOM [Jist
KOHTPOJIsI Pab0ThI TPUOOPa MOKHO MCTIO/Ib30BaTh HarlpuMep IIKay BCTPOEHHOTO B TPAHCHBED
KCB-meTpa i otzenbHbi BHeIIHUU KCB-meTp. KoHeuHo, npy McIosib30BaHUM aBTOTHOHEpa
KaK OTZeJIbHOTO YCTPOMCTBA B COOCTBEHHOM KOPITyCe OueHb yZI00HO ObI0 ObI UMETh
COOCTBEHHYIO UHJMKALMIO /1J1s KOHTPOJIs1 paboThl U ZJaHHOEe YCTPOMCTBO MO3BOJIsIET peain30BaTh
ee pa3HbIMM CITI0COOaMHU.

CaMblif TTPOCTO¥ CIT0C00, 3TO TIOAKIIOUNTE By X1IBETHBIM KPaCHO-3e/IEHbIM CBETOUO/, C O0IIUM
aHOZIOM K BBIBOZIAM pasbema [ijisi IporpaMMUPOBaHuUs rpotieccopa. YToOwl 3TOT criocob
VMHAUKaLMU paboTarl, cyiefyeT u3MeHUTh HEKOTOpbIe 3HaueHUs1 10-yMoJT4aHuio, 00 3ToM OyaeT
CKa3aHo HiKe. BeIBoj 001X aHO/IOB CelyeT MOAK/IOUNTh K BeIBogy VCC pa3bema (+5 Bonbt
TATaHKeE), KaTOJ, 3eJIEHOTO CBETOIMO/A Yyepe3 TOKOOrpaHUUMBAIOIMK pe3ucTop K BeiBoay CLK
pa3bema, KaTof, KpaCHOTO CBeTOAXO/A Yepe3 TOKOOIPaHUUMBAIOIIUK Pe3ucTop K BeiBoay DAT
pa3beMa. Takum 06pa3om, CBeTOMO/, CMOXKeT TeHePUPOBATh TPU 1]BeTa CBeUeHHs, 3e/IeHbIH,
OpaH)KeBbIi M KpaCHBIN, B 3aBUcUMOoCcTH 0T KCB B /IMHWY, C KOTOPbIM ObUT 3aKOHUEH TIPOL[eCC
COomIacoBaHUs (HACTPOMKH).

3eneHbiii 1[BeT cBeueHUs1 Oyzner roBoputh 0 KCB B ivHNY MeHee 1.5, opaHkeBbiii — MeHee 2.5
1 KpacHbiii ipu KCB 6ostee 2.5. Ceetoanof OyaeT racHyTh B MOMEHT Hayasia HAaCTPOWKHU U
CBETUTBCS Cpa3y I0CJie ee OKOHYaHUd. TyT HY)KHO UMeTb B BU/Y, UTO B CJIyuyae U3MeHeHUsI
YCJIOBUM COT/IacCOBaHUS M COOTBeTCTBeHHO n3MeHeHnr KCB, cBetoof He Oy/ieT MEHSITh 1IBET
CBeueHHs1, OH OyZIeT 0CTaBaThCsl TaKMM, B 3aBUCMIMOCTH OT TOr0, Kakoii KCB 6611 3arKcrpoBaH B
MOMEHT KOHI1]a MpoLjecca npebiAyliileid HaCTPOUKHU.

AHaJIOTMYHYIO CBETOAUOJHYIO0 UHAUKALIUI0 MOXKHO OCYII€CTBUTH C TTIOMOLLBbIO TPeX
CBeTOIMO/0B Pa3/IMUHbIX LIBETOB, NOAK/IIOUMB ux K BeiBogaM RCO (Low), RC6 (Mid), RC7 (High).



AHOZBI CBETOAUOOB CJie/lyeT TIOAK/II0YATh K TIOpPTaM Tpolieccopa uepe3 TOKOOrpaHWUMBAKOIIHe
PEe3UCTOPHI, @ KATOABI Ha 3eMJTHO.

R1
Pin18 (RCT) |
470

Pin 17 (RCE) R

Pin 11 (RCO) |

| HLT | HL3

Topa3zzgo 6osibltie mHGOPMaLK 0 paboTe MprOOpa MOXKET AaTh MOAK/IIOUeHHe K pa3beMy s
TpOrpaMMUPOBaHUSA CTaHAAPTHOIO ABYXCTPOoUuHOro 1602 KKUW vHaukaropa. [1jist 3Toro takxke
1oHao0uTCst HeOosbItas Tuiata [2C pacimpuTess MOPTOB, YTOOBI Ipeobpa3oBaTh MapasliebHBIA
Koz, yripasienus JKKU B nocnegoBare/ibHyr0 11MHY [2C. 3T0 1IMPOKO pacripoCTpaHeHHbIe I11aThl,
vcnosib3yroiue mukpocxemy PCF8574T u umeroiyro agpec gocryra o muHe 4E. imeHHO
TaKOM BapUaHT UHAWKALMWA aBTOP MCIIO/b3yeT MO-yMOJUaHUIO U TIPOLLKBKA M0-YMOJTYaHUI0 YKe
HacTpoeHa /ijist paboThbl C TAKUM UHUKAaTOpPOM. HeKkoTophble T1aThl pacIivipuTesieil opToB
ucrnonb3yeT MmukpocxeMbl PCF8574 ¢ nHgekcoM «AT» 1 OHM UMEIOT IPYrou afipec AOCTyIIa Mo
muHe. VX To)ke MOXKHO MCTIONb30BaTh, 3a/laB HY>KHBIN azipec (OyzeT orucaHo HUKE).

BriBogb! pazbemMa zij1si iporpaMmMupoBanus npu rogxiaroueHuy JKKU ucrosib3yroTes no
ripgsMoMy Ha3HadeHuro, VCC 3to niuranue 5 Bosbt, GND 370 3emiisi, DAT u CLK
COOTBETCTBEHHO 3TO JIMHUM JaHHbIX U TAKTUPOBaHUS.



B neBoii yactu uHANKaTopa oTrobpaykaeTcst TpoxogHasi MoiHoCcTh U KCB. Vcronb3yeTcs: pexxum
TIMKOBOI'0 ZIeTeKTOPA, UTO T103BOJIsIeT TOUHO MePUTh MOLLIHOCTb CUTHAaJla TiepefjaTurka Ipu
WICII0/Ib30BaHUU Pa3/IMUHBIX BULOB MOIY/IALIUN.

B mipaBoii yacty 0To6pa)karoTcst 3HaUeHUs] UHYKTUBHOCTU U eMKOCTH, YCTaHOBJ/IEHHBIE
yCTPONCTBOM B pe3y/ibTare Moc/ieJHero mpolecca HaCTpoiku. HWKalys 0CyI1eCTB/sIeTCS B
TepBOM ¥ BTOPOM CTPOKaX, IpuyeM moka3aHus L 1 C MOryT MeHATbCSl MeCTaMu. JTO
WCTIONb3YeTCs /i 0TOOpaXkeHH sl TOUKU TIOAK/TF0UeHsI KOHZIEHCaTOPOB COTTIACHO KJ/laCCHueCKOon
cxeMmbl ['-1ienouku. Tak, ec/iM MHAYKTUBHOCTh HaXOAUTCS CBEPXY B BepxHel cTpoke. To
TIperosiaraeTcs, YTo KOH/IeHCaTop TIOHepa MOJK/IF0UYEH MOCJIe Hee, TO eCThb K BeIxohy. Ecim
3HaueHHe WHAYKTUBHOCTH OTOOPayKeHO B HIDKHEM CTPOKe T10/] 3Hau€HHEM eMKOCTH, TO eMKOCTh
MO/IK/TFOYeHa /10 UHYKTUBHOCTH, TO €CTb KO BXOZY.

Ha vHMKaTope Takxe MOI'yT KpaTKOBPEMEHHO TOSIB/IITbCSI HEKOTOPbIe Ha/IIUCH, TTOSICHSIOLLUE
TeKyll[e pexkumbl paboTtsl ycrpoiicta. Ito Haamucu TUNE, RESET, OVERLOAD (nipu nogaue
Ha YCTPOMCTBO CUTHajia C MOII[HOCTLIO Oosiee uem 150 Batr).

[171s1 yMeHbliIeHuUsI TabapyuTOB YCTPONCTBA, CyIleCTByeT BO3MOKHOCTh ITOJIK/TFOUEHHUSI
manorabaputabix OLED aucrizieeB, KOTOpbie UCITO/B3YIOT AJis1 yIIpaBeHus Takyto xe mmHy [12C.



910 moHOXxpoMHble OLED nucrien ¢ koHTposuiepom SSD1306 u ¢ pasperienveM 128x32
Touek ¢ AuaroHanbio 0.91 fgroiima, c paspemennem 128x64 touek ¢ guaronansmu 0.96 u 1.3
arotiMa. TToak/IouaroTest 3T AUCTLIEN aHa/IOTUYHO, HO UYTOObI OHM KOPPEKTHO paboTasu, ciefyer
M3MEHUTh IMapaMeTphl MPOIIUBKY (OyJeT OM1CcaHO HIXKE).

Wupukaiys Ha 0.91 128*32 aucrisiee BBIMVISIANAT, Kak U Ha 00buHOM 1602 aucniee, umes rpu
9TOM KPOXOTHbIE pa3Mephl.

»

Wuavkanys Ha aucriiesix 128*64 BeITISIAUT HEMHOTO TIO-APYTOMY, B UeThIpe psifia U ¢ 6oree
KPYITHbIMU CUMBOJIaMU.

Wcnons3oBaare OLED aucrinees, B otinure ot 1602 XKKU 1o3BosisieT 0TobpaXkaTh 3HaUeHUs
WHAYKTHBHOCTH TOUHEe Ha O/IVH 3HAK, a 3HauUeHHUsI eMKOCTH OoJbIlle Ha OIH 3HaK, UeM JIpyTHue
WHIMKATOPBI. DTO MOXKET ObITh OUeHb BayKHO, €C/TH BbI PEIITH/I U3TOTOBUTH CBOIO BEPCHIO TIOHEpa
C APYTMMU 3HaueHUsIMU yCTaHOB/IEHHBIX KOMITIOHEHTOB. TO/IBKO 3TH MHAUKATOPbl MOTYT
oTo0Opa3uTh 3HaueHue eMKOCTH Bhiiie 999 u 1o 9999 nd.



,Z[OHOJIHHTEJIBHBIE KHOIIKHA

YcTpouCTBO MO3BO/ISIET TTOAK/IFOUUTE TAKXKe [IBe TOTIOIHUTEIbHbIE KHOIIKH, PaCLIUPSIOLe
6a30BbIil PyHKIMOHAM. JTO KHOTIKU Bypass 1 Auto. KHOMKY MOAK/IIOUarOTCSI COOTBETCTBEHHO K
rioptaMm nporieccopa RB5 u RB4. Vcnonb3yeMsble OPThI peKOMEeHyeTC sl 3alllyHTUPOBaTh
KOH/ZIeHCaTopaMH BO 130eskaHue T0sIBJIeHUsI HaBOZIOK, MOTYIIIUX ToMellaTb paboTe mpoiieccopa.



Bypass

Pin 26 (RBS)

Pin 25 (RB4)

L
e

Higt by

Haxkatre kHOMKY Bypass Bbi3biBaeT BpeMeHHOe OTK/IFOUeHKe BCeX eMKOCTel 1
WHAYKTUBHOCTEN U MPSIMOe MPOXOXKAEeHWe CUTHajia OT BXOZA K BbIXOAY. DTOT PeXKUM UMeeT
COOTBeTCTBYHOILIYI0 MHAMKalMto Ha KK zucrisiee B BU/le 3HaKa HYD)KHero rofuepkruBanus. Eciu
pexkuM Auto ObLT aKTHUBUPOBAH, ero paboTa OyzeT BpeMeHHO 0CTaHOB/IeHa, TTOKa /1eHCTBYeT
pexxkuM Bypass. I[ToBTOpHOe Ha)kaTue Ha KHOTIKY OTKJ/TFoUaeT pexkuM Bypass v ycTpoiiCcTBO BHOBb
TIOJJK/TFOUAeT eMKOCTH Y UHIYKTUBHOCTH, KOTOPbIe ObI/TM YCTaHOB/IEHBI B KOHIIE TTOC/IeZIHETO
Tnpoijecca HaCcTpOWKU. PaboTa pexxriMa Auto Takyke BO30OHOBUTCS, €CJ/TH OH ObI/T aKTUBUPOBaH
paHee.

Ha)kaTrie KHOIKM Auto aKTUBHPYeT aBTOMaTHUeCKU peXkMM pabOoThl yCTPONCTBA, UTO
oToOpa’kaeTcsi Ha IMCIiee Kak 3HaK TOUKU. YCTPONCTBO 3allOMHUT BK/IFOUEHHE aBTOMaTHUeCKOro
peXkrMa, 1 Oy/1eT oCcTaBaThCsl C HUM Jlayke TI0C/Ie OTK/TFOUeHUs ITMTaHUs, TI0Ka [TOBTOPHBIM
Ha)kaTHeM OH He OyzieT OTK/It0UeH . ABTOMaTH4YeCKUN Pe)KUM MOXKHO TaK)Ke aKTUBUPOBAThb
M3MeHeHHeM TapaMeTpOB TIPU TpoluBKe (OyzeT OMrcaHo HUKe).

ABTOMAaTUYeCKHUHU PeXXKUM

ABTOMaTUUeCKUI pe>KuM paboThl MPeioCTaB/IsieT YHUKAIbHYH0 BO3MOXKHOCTh /1J1s1 TIO/Tb30BaTe/Ist
WCTIO/b30BaTh yCTPOUCTBO 6e3 He0OX0AMMOCTH Ha)KUMaTh KHOTIKU 1 TIOAK/IFOUaTh Kakoe-1100
BHeIIIHee yrpaB/ieHre. YCTPOMCTBO MOKeT ObITh BLITIOJTHEHO 6e3 KHOTIOK, 6e3 UHIUKAL[UU U TTPU
3TOM Oy/IeT BBIMOIHATH CBOIO (DYHKLIMIO COT/IaCOBAHUS COTIPOTHB/IEHUS] TMHUM MMUTAHWsI aHTeHHBI.

AJITOpUTM TPU 3TOM UCTIOJb3yeTcs cieayrommii: ecid Tekyiuid KCB npeBsiiiaet 1.3 v oH
n3MeHucs Ha (1.3 - 1) oTHOCHTe/IbHO 3HaueHus 3a(PUKCHPOBAHHOTO T0CJ/Ie TIpeAblayIiei
HACTPOMKH, BK/TFOUAeTCSl Pe’KUM HacTpouKU. OOBIUHO JaHHOe YCI0OBHeE JIeTKO BHITIOTHSIETCS PU
CMeHe JiMaria3oHa, YTO BbI3bIBAaeT HeMe/jieHHOe cpabaTbiBaHHe Tpoliecca HaCTPONKHU.

[Tpu HEOOXOJUMOCTH, TIOPOTOBOE 3HAUeHHe CpabaThbIBaHUSI HACTPOUKH MOKET OBITh U3MEHEHO
M3MeHeHHeM TapaMeTpPOB TIPU TpoIBKe (OyzeT ormicaHo HIKE).



Oco0bie pexkxuMbI padoThI

YCTpOMCTBO MMeeT HeCKOJILKO 0COOBIX Pe;KUMOB PabOThI, TIPH3BaHHBIE 00/IETUUTh MPOLECC
cOOpKH, OT/IaZKK UK TIOUCKA HeUCITPaBHOCTH.

[1pu nozaue MUTaHKS Ha YCTPOMCTBO CO BCEMU TPeMsI Ha’KaTbIMKA KHONKaMu Tune, Bypass u
Auto, Bkmrouaetcsi pexkuM Fast Test. B 3ToM pexxriMe yCTPOWCTBO MOZAeT MUTAHUe Ha BCe perie,
YTO T103BOJIsSIET OBICTPO OMpee/IUTh HEUCIIPAaBHOCTU CBSI3aHHbIE C TPAH3UCTOPHBIMM K/TFOUaMU WU/
HeJIoCTaTKaMH TalKU.

[1pu noiaue MUTaHKS Ha YCTPOMCTBO C Ha’KaTbIMUA KHOMKaMU Bypass u Auto, yCTpOMCTBO
repexoiUT B TeCTOBbIM pexxuM Test Mode. B 5ToM pe)kriMe MOKHO BPYUHYIO, MOLLIAroBo, C
TIOMOLL[bI0 KHOTIOK Bypass 1 Auto U3MeHsITb 3HaUueHWe eMKOCTHU WM UHAYKTUBHOCTU. [{JIMHHOE
Ha)kaThe Ha KHOTKY Tune Tmo3BoJisieT BbIOpATh Kakue 3/ieMeHThI OyayT repebupaThCsi B JaHHBIM
MOMEHT, & KOPDOTKOe HaKaTve M3MeHsIeT TOUKY IOJK/IF0UeHHs KOHleHcatopa. B 3ToM pexxrme
COXPaHSAEeTCs BOSMOKHOCTb U3MepATh BXOAHYI0 MOLIIHOCTL U KCB B yivHuu. Beck npoijecc
COTIPOBOXKAAETCS MOHATHOW UHWKaLIe.

Mopaudukaius ycrpoiicTBa Ajs padorsl Ha HY
AUana3soHax

CpaBHUTe/ILHO He0OJTbIINe 3HaUeHUsI yCTaHAB/IMBAaeMbIX PeaKTUBHOCTe! He ITO3BOJISIIOT
yCTpoMCTBY B 6a30B0oM Moaudukamu 3¢ heKTHBHO paboTaTh Ha yacToTax Hke 7 — 10 MI.
OfHYM 13 BapUAHTOB PeIlieHHs 3TOU MPo0/IeMbI MOXKET ObITh IPOCTOE yBe/IMUeHre psifia 3HaUeHUH
VH/[yKTUBHOCTEeH U KOHJ€HCATOPOB Ha /IBe CTYIeHU BbIlle. Bes ocTanbHast KOHCTPYKLIUSI OCTaeTCs
TIpy 3TOM 0e3 u3MeHeHW. AJITOPUTMY, OTBedaroieMy 3a HacTpoky KCB 6e3 pa3HHI[bI, KAKUMH
3HaUeHUSIMU PeaKTUBHOCTEW OH OTMepupyeT, a BOT MHAWKALUS TIPaBUIbHBIX YCTaHOBIEHHBIX
3HaueHWU MpU 3TOM nocTpaziaeT. [ToceHre BepcUM NPOIIMBOK MO3BOJISIFOT MO/Tb30BaTe/Tt0
CaMOCTOSITE/TbHO 3a/]aTh YCTaHOB/IEHHbIE UM 3HAYEHUSI EMKOCTEM U UHAYKTUBHOCTEM [I/is
TIPaBUJILHOTO O0TOOpaXkeHUst Ha Auciuiee (OyzeT onvcaHo Hike). CraefyeT UMeThb B BUAY, UTO
TOJTLKO MprMeHeHue aucriieeB OLED mo060ro AomyCcTHMOTro THIa MO3BOJIMT 0TOOpa3uTh 3HAUeHUe
emMkocTH 6oee 999 d, Ho He OGosee 9999 nd. CkauaTh UCXOAHUKHU I1€UYATHOM T/IaThl, HEMHOTO

repe/ieJIaHHOM /17151 yAo0CTBa yCTaHOBKH OOMBIINX HHAYKTUBHOCTEH MOYKHO 371€Ch http:/www.sdr-
deluxe.com/load/iskhodniki
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TexHUUeCKHe XapaKTepUCTHKH,
«0a3oBass MoAe/Ib»

wvaria3oH [0MyCTUMbIX MUTAIMX HanpsbkeHuit: 10 - 15 BosibT MOCTOSSTHHOTO TOKa

MakcuMarbHbIHM TOK roTpebnenus : 300 MA

MaxkcrumasibHast pabouasi IpoxoHast MoIiHoCTh: 100 Batr
MakcrmMaibHO BO3MOXKHast U3MepeHHass MOIHOCTh: 150 Bart
MuHuMasbHast MOIITHOCTh, HeoOXoAMMast /1Jisl Hauasla HacTpouku: 5 Batt *
MuHMManbHO BO3MOKHas U3MepeHHast MOLHOCTh: 0.1 BatT
[ITar nsmepenus rpu MorgHocty 4o 10 Barr: 0.1 Barr

[ITar namepeHus 1ipyu MOLIHOCTH Bhille 10 Barr : 1 Bart
TouHOCTh U3MepeHus MOIHOCTH : 10%

MakcrMasbHas yCTaHOB/IeHHast UHAYKTUBHOCTh: 4MKI'H
MuHMMa/IbHBIM 1Iar yCTAHOBKU MHAYKTUBHOCTH: 0.1MKI'H
MakcumarnbHas yCcTaHOB/IeHHasi eMKOCTh: 400nd
MuHVMa/bHBIN LIar yCTaHOBKU eMKoCTH: 10nd

* HEKOTOPBIE I[IapaMeTpPbl MO>XHO M3MEHHTD I1PpU HEO6XO,E[I/IMOCTI/I

H3MeHeHHe MapaMeTPOB MO-YMO/TYaHUIO

Bo Bpems nporpaMmMypoBaHUsl MUKPOIIPOLIeCCOpPa, KpOMe 3ariiCU HeroCpeiCTBeHHO
yTIpaB/ISFOIIero KoJja (MporpaMMbl), TIpe/ijlaraeTcs 3arMchiBaTh TaKKe HeOObIII0e KOTueCTBO
siueeK MHOTOKPAaTHO repe3anucbiBaeMoii namMati EEPROM. MHdbopmaiiusi B 3TUX siuelikax MOXKeT
ObITH M3MeHeHa T10/1b30BaTe/ieM Tiepe/ MporpaMMHUpOBaHreM. Bo BpeMsi KayKJjoro crapra
TpoLeCccopa, ero mporpaMMa Ifpesk/je BCero CUNThIBAET JIaHHbIe C SUeeK [J0JITOBPEMEHHOM TTaMsITH,
yTOOBI B /Ia/IbHEMIIIEM HCTIOH30BaTh 3Ty WHbOpMaIuio /it paboThl. TakuM obpa3zom,
T10/Tb30BaTe/Tb MOXKET JIETKO U3MEHSITb MHOTHe TlapaMeTpPhbl yCTPOMCTBa Oe3 BHUKAHUS B
HecpaBHEHHO Oosiee C/I0)KHBIe Mpoliecchkl pa3padboTku T10.
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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 1ogpoOHO oIricaHbl BCe 3HAUMMBbIe STUeMKH, UCTI0/Ib3yeMble B IaHHOM BepCru
TIPOIIMBKU.

OOparuTe BHUMaHUe, YTO HyMepalys ssueeK HAUMHAeTCs C HYJIs, pUYeM HyMepalys JaeTcs B
16-tupruHoM koze. Hymepariys ¢ TakuMu npaBr/laMU Ha3bIBaeTCs «afipecaluei», a HoMep
sUeliKy B TaKoM (popMaTe Ha3bIBaeTCs «aZpecom» siueriku. Harpumep, siuetika ¢ aapecom 10 He
ABJISIETCS IeCSATOM sTUeiKo 110 cueTy. OTo Oyzmet 16-Tas siuetika. Hibke OyayT yKa3aHbI
VCK/TFOUUTEJIBHO ajipeca siueek, Tak Kak UMEeHHO aJipecaliysi UCTO/Ib3yeTCsl B MporpamMmme st
NporpaMMMPOBaHUs TIpoLieccopa.



JTaHHbIE B CaMHX sSTUeMKaX TaKKe MPeZCTaB/IsIoT co00M 3HaueHHs B 16-THPUUHOM KO/ie, O/IHAKO,
TaK C/Ie/laHo [yt yAR0OCTBO MoJib30Bartesieid, uto He Oy/ieT HUKaKoi HeoOX0[UMOCTH
KOHBEPTHUPOBaTh MPUBBIYHbIE HAM 3HaueHUs B 16-TUpUUHbIN (opmart. Tak, /151 3anucy HarpuMep
3HaueHWs MOIIHOCTU B 15 BaTT, JocTaTouHo 3amucarh B siuekiky 1udpy 15, a as1s 3aganvs KCB
1.7 mocrarouHo 3anucath 1udpy 17. BHMMaTenb,HO ynTaliTe OMMcaHUe U OpUEeHTUPYHTeCh Ha
3HAUeHHUs M0-YMOJTUYaHHUIO.

st ynobcTBa, MPOIIMBKY MOXKHO CUMTHIBATH M3 MUKPOIIPOLIeCCOPA, U3MEHSITh STUeHKHU MaMsATH U
3anuchiBaTh 00paTtHO. UTOOBI BepHYTh BCe 3HAUEHHS K 3HAUEHUSIM TT0-YMOJTYaHHIO, I0CTaTOYHO
3aHOBO MPOLIUTH aBTOPCKYIO MPOIIUBKY.

00 — siuerika 3aiaHUA afipeca NOAK/IIYaeMoro gucivies. [lnara pacivpeHus IOpToB AJist
aucruies: 1602 BeinosiHeHHas Ha MUKpocxeMe PCF8574AT umeer aapec 7E, Ha MUKpocxeMe ¢
uHzaekcoM «T» - 4E. OLED aucrizien 00bIYHO UMETOT azipec 78 win 7A. B siueliKy 1o3BosisieTcs
3aIMChbIBaTh TF000# azipec /1711 HOpMa/IbHOM paboThI C OAK/IIOUeHHBIM ycTpoicTBoM 12C.
3HaueHue no-ymonuanuto 4E, yto coorBercTByeT KK aucruiero 1602 ¢ natou pacluvMpeHus Ha
Mukpocxeme PCF8574T .

01 — siyerKa AJ/isl yKa3aHUA THIA NOJK/IHYEHHOT0 JUCIIes .
3HaueHnue 00 COOTBeTCTBYeT IMOAK/IOYEHHOMY ABYXLIBETHOMY CBeTOoAuO0Ay BMecTO KK
VIH[IMKaTOpa.
3Hauenue 01 — 1602 JKKU c nyiator paciivpeHusi MOpPTOB.
3Hauenue 02 — OLED gucninen 128*32, 03— OLED gucnien 128*32, nepeBepHyTO€
n300paxkeHue.
3HaueHue 04 — OLED pgucnnen 128*64, 05 — OLED pucriien 128*64, nepeBepHyTO€
n300pakeHue.

Buumanue! Pabota c fucriiesiMy, OT/IMUHBIMU OT BbIIlIe OMMCAHHbIX He 00ecreurBaeTcst
yCTPOMCTBOM.

02 — siyeliKa aKTUBAL[UM AaBTOMAaTH4YeCKOro pexxuma. Ec/iv ycTpoicTBO MiaHUPYeTCst
WCII0/1b30BaTh 0e3 JOTIOTHUTENbHBIX KHOTIOK, TO BK/IFOUHUTH aBTOMaTHUeCKUM PeXXUM MOKHO
riporivcaBs 3HaueHue 01. 3HaueHue no-ymonuanuro — 00. I1pu akTuBaLu pexkrma C KHOTIKY,
npoljeccop cam 3anwuiiieT 3HaueHre 01 B 3Ty siueliky, 3allOMHUB TaKuM 00pa3oM BbIOOD
TI0JIb30BaTeIsl.

03 — siuelika /i1 3a/laHUSI BPeMEeHHU OXKUJIaHUA T10C/Te TI0/[auy CUTHaa [/ cpabaTbIBaHUS
WA OTITyCKaHUs pesie. DTO BPeMsl BK/TIOUaeT B cebsi Takke U BpeMsi, HeoOxXoaumMoe [i/ist
yCTaHOB/IEHWs HaNpsbKeHUs Ha BbixozZie BU geTekTopa mocsie Toro, Kak pejie yCTaHOBU/IUCH B
3a/laHHbIe MOJI0’KEeHUsI. 3a/1aeTCsl B MWIJIMCEKYH/IaX, 3HaueHWe No-ymoyuanuio 15. Cauikom
KOpPOTKO€e BpeMsI MOKEeT BbI3BaTh COOM TIPU HAaCTPOUKe.

04 — suelKa AIA 3ddHUA TI0pora CpaﬁaTbIBaHI/lﬂ HﬂCTpOﬁKH B dBTOMATHYE€CKOM peXXHUMeE.



3arnvceiBaeTcsl B (popmare: rnepoe ynucio - eauHuLpl KCB, BTopoe uncio — gecstele 10u.
3HaueHHe no-ymonuaHuro 13. To ecTb Mpu aKTMBaLMKA aBTOMAaTHYeCKOTO pe)KMMa, HaCTpPOMKa
Oyznet cpabatbiBaTh npy KCB Boittie 1.3 v nipu ero usmeHeHuu Ha (1.3 — 1).

05 — sigeiika /i1 3aJJaHUs MUHMMAJ/IbHOW MOILIIHOCTH, He0OXOAUMOM /1Jisi CTapTa HaCTPOUKHU.
3anuckiBaeTcs B hopMare: mepBoe Ync/io — JeCsiTKU BatT, Bropoe unc/io eIMHULILI BatT.
3HaueHHe no-ymoadanuio 05, To eCTh HaCTpoMKa OyzieT cpabaThIBaTh TOJLKO IMPH BXOAHOM
MOIITHOCTH He MeHee 5 BaTT. C/MIIIKOM HM3KOe 3HaueHWe MOJKeT TIPUBECTH K HeJJOCTaTOUuHO
TOUHOM HaCTPOMKe.

06 — siyeiika /1A YKa3aHUSA MaKCUMA/IbHON MOIIIHOCTH /11 6e301acHOi HacTpouku. [1pu
TIPEBBIIIIEHNY BXOHOM MOIIJHOCTH BBIIIIe 3TOTO 3HaUeHUsI, HACTPOUKA ITPOU3BOAUTCS He OyJeT u
YCTPOMCTBO OyZleT O’KUZATh YPOBHS MOIIJHOCTH B YCTAHOBJIEHHBIX T10/Tb30BaTe/IeM TIpefiesiax.
3anuckiBaeTcsi B ToM e dopmare. Eciv 3HaueHue paBHO 00, mpoBepkKa Ha MakCUMa/bHYO
MOLLIHOCTh He npou3BoAuTcA. [To-ymonuanuto 3HaueHue 00.

07 — siyeMKa JAJis1 3a/laHUSA CMeLeHUs CTPOK BHU3 110 BepTuKaiu st OLED gucriiees.
MoxeT 6bITh He00X0JUMBIM I/ HEKOTOPBIX AMCIUIeeB. 3HaUeHue Mo-yMordanuio 01.

08 — siuerka /1 3aJJaHUA CMeLeHUs CTPOK BjieBO 1o ropusoHTanu Aasi OLED gucriiees.
MoxxeT ObITH HEOOXOAUMBIM /111 HEKOTODPBIX JUCTIIeeB. 3HaueHHe 1o-ymoadanuio 02.

09 — siuelika /i1 3ailaHUsA 3HaYeHUsA MaKCUMa/IbHOro HayanbHoro KCB, npu kotopom
TIPOMCXO/IUT HACTPOMKa. 3HaUeHUs YKa3bIBalOTCsI B popMaTe: repBoe Umuc/o - efuHulbl KCB,
BTOpOE UUCJIO - AlecsaThbie Aou. Ecnu 3HaueHre paBHO 0, TIpoBepKa He TMPOU3BOIUTCS U HACTPOMKaA
cpabatbiBaeT Bcerza. ITo-ymomuanuto 0.

Hauunas c agpeca 10, pacnoyio)keHbl siuelKHU /i 3aaHUsl HOMUHA/IOB YCTAHOB/IEHHBIX
UHJAYKTUBHOCTeH. VIcro/ib3yeTcs Mo /iBe SUerKU Ha 3HaueHue, HauMHasi C CaMOM MaJleHbKOM
WHAYKTUBHOCTH. HOMMHA/IBI 3aIHCHIBAIOTCSA B HAHOTeHPH, 0e3 TiepeKoAnpoBoK. Harpumep, 4
MKI'H 310 4000 HaHOreHpu. 3armuceiBaeM B suerky 40 00. 110 HaHoreHpwM - 3anvcbiBaem 01 10.
Bcero ucmone3yetcs 10 stueek rogpsij, 1o ABe Ha KaXkoe 3HaueHre. 3HaueHus T10-YMO/TYaHUI0
COOTBETCTBYKOT HOMUHA/IaM, YKa3aHHbIM Ha CXeMe.

Hauunas c ajgpeca 20, 3anucbIBalOTCA 3Ha4eHNsi HOMUHA/IOB YCTAHOBJ/ICHHbBIX
KOH/IeHCaTopoB . Bce 3HaueHus B nukodapazax. Hanprumep, 82 nukodapaja 3anuckiBaeM Kak
00 82. 1.2 Hanodapaza 3anuckiBatoTcs Kak 12 00. Vcnionb3yetcs 10 siueek mogpsia, 1o ABe Ha
KaKJj0e 3HaueHre. 3HaYeHUsI TT0-yMOJTYaHUIO0 COOTBETCTBYIOT HOMHHA/IAM, YKa3aHHbIM Ha CXeMe.
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