OTCP (Open Target's Communication Protocol)
Bepcisa 2.2 (pempakuisa 2023.11.15)

Binkputuit nporokon komyHikaiii 3 misissMu (OTCP) BukopucTOBY€EThCS 17151 00OMiHy HaHuME Mixk CepBepoM (mporpama
OTM-Server) i Koarponepom Lini (Target Controller, TC).

OTM-Server nepenae OTCP-komanau TpancnoprHomy Arenty [Ipuctporo Kepysannst. Lli komanau otpumye
nporpama OTM-Gear, sika 00roprae ix cay»x00BHMH 3aroj0BKaMu JUIsl MOJAJIBIIOT epeaadi mo pamiokanany. [Iporpama
OTM-Gear mae Oyt peaizoBaHa I KOHKpeTHUH paaio-moayiib (RTU) Ta oro nmpoTokos nepeaadgi.

ITicnst orpuManHs makeTiB yepe3 pagiokanan Tpancrioprauit Arent Llinu Butsarye OTCP-xomanmu i nepenae ix Ha
00po6ky Konrponepy Lini.

Homep Hini

Koxna Lline Mae noriganii Homep (noBxwuHa 1 6alT), sikuit 30epiracThes B 1l eHeproHe3anexHi mam’sti. Lleit Homep
BUKOPHUCTOBY€eThCS Ut ineHTudikarmii Limxi. Homep L{imi Moxe OyTr 3MiHEHHUH SIK TUMYACOBO (TLIBKH O BUMKHCHHS
ab6o cxkunanss Konrponepa Lini), Tak i mocTiiHO (mepe3anucoM Horo B eHeproHe3anexHii nam’sri). Homep moxe 6yt
B jiamasoHi Bix 0 1o 254. 3a3Buyaii Homep 0 BUKOPUCTOBYETHCS Juist Bo3uka. Homep 255 o3Hayae mMMpoKOMOBHY
azpecy, agpecoBany BciM L{imsm.

AnaparHa ajgpeca

Koxxna L{ie Mae BHYTpinmHili yHiKanpHUH inenTHdikarop (Hardware Address) noxxunoro 4 6aiiTH, SIKHI 3aITUCY€ThCS
BUPOOHHMKOM 1 HE MOXke OyTH 3MiHEHHH B IIporeci poOoTH.

Curnarypa tuny Llimi

i MOXyTB OYTH NIEKITHKOX BHIIIB:
1) migHOMHUKH JUTS MillICHEH;
2) MEXaHi3MH IS TOPH30HTAIBFHOTO IMTePEMIICHHS TTiTHOMHUKIB MillleHeH (BO3HUKH);
3) MexaHi3MH IEepPEeMINICHHS Ha KOJICHOMY a00 IyCeHIYHOMY X0y (Ha3eMHi JIPOHH);
4) mnarpomu U TiTHATTS TPYIH MillICHEH.

Koxna L1ip B 3aJI€KHOCTI BiJl CBOTO THITy MOXKE MaTH pi3HI KOMaHIM i TOBEePTaTH pi3Hi Biamosini. s inerTudikarmii
THUIY IIiJIi BOHA TIOBUHHA MTOBEPTATH CUTHATYPY THUITY (JOBXHHA 1 OaiT):

? (cumBo 3 kogom 0x3F ) — Hepimoma Lline (gkimro maket He OyB JOCTaBICHHMIA).

T (cumBoi 3 koztoM 0x54) — MillIeHb 3 HAXWIIOUUM MEXaHi3MOM;

A (cumBort 3 kogom 0x41) — nerka MilieHb 3 HAXUISIFOYHMM MEXaHi3MOM;

H (cumBoi 3 kogom 0x48) — Bakka MillleHb 3 HAXUISIFOYHMM MEXaHi3MOM;

S (cumBoO 3 KotoM 0X53) — MilIeHb 3 TOBEPTAIOYHM MEXaHiI3MOM;

V (cumBon 3 kogoM 0x56) — J1erka MiIIeHb 3 TIOBEPTAIOUNM MEXaHi3MOM;

E (cumBomn 3 kogom 0x45) — Baykka MIIlIeHb 3 TOBEPTAI0YHM MEXaHI3MOM;

L (cumBon 3 xkonom 0x4C) — MimieHs 3 TihTOBUM MEXaHI3MOM;

F (cumBoi 3 konom 0x46) — Baxkka MillIeHb 3 JIi(TOBUM MEXaHI3MOM;

C (cumBon 3 kozoM 0x43) — BO3UK JUIsi TOPU30HTAIEHOTO MEPEMILIIEHHs JIETKHX 1 CepeHIX MillIeHeH;

W (cumBon 3 kogoM 0x57) — BO3MK /15l TOPU3OHTAIBHOTO TIEPEMIIIEHHST BAYXKKUX MillICHEH;

D (cumBoi 3 koioM 0x44) — konicHUN Ha3eMHUH IPOH IS IEPEMILICHHS JIETKUX MillIeHeH;

R (cumBon 3 kogoM 0x52) — TYCEHUYHHIA HA3eMHHN APOH JIJISl TIEPEMIIIICHHS JIETKUX MIIICHEH;

P (cumBox 3 kogom 0x50) — mmardopma I TiAHATTS TPYIIH MilICHEH.

Ieit ciucok curHatyp Moxke OyTH PO3IIUPEHU# MO Mipi HEOOX1THOCTI. BiqmoBigHO MOXke OyTH PO3IIUPEHUI 1 CIIHCOK
KOMaH/1 1 mapameTpiB, siKi miATpuMyoThes. Skio Lline oTprMye KoMaHy, sIKy BOHA HE MIATPUMYE, TO il KOHTpOJIEp
MOBUHEH ITHOPYBAaTH 1110 KOMaH/Ty.

Komanna-BignmoBian

Koxxna OTCP-komaHa mounHaeThes 3 cuMBoity komanu (1 Gaiit) i Homepy Llini (1 6aiiT). Skmio komanna agpecoBana
BciM Llinsam, To 3anaerses Homep OxFF. Jlesiki komaHu MaroTh 1oaaTkoBi napamerpu. Komanan s [pucrporo
KepyBaHHs He MIiCTATh HOMEp M.

IIpu mepemavi-npuitoMi TaHUX JOBKUHOIO MOHAN OnuH OaiiT — word (2 Gaiita), dword (4 Gaiira), qword (8 OaiiT)
3aCTOCOBYETHLCSI MEPEKEBHI MOPAAOK OalTiB Bix crapioro g0 monommoro (big-endian).



Jeski komanau nepeadavaroTh BiAnosias Bij Lini. Binnoiak NounHAETHCS 3 CHMBONTY KOMaH/IU Ha SIKY BUKOHYETHCS
BianoBins (1 Oaiit), curnarypu tumy Llini (1 6aiir) i Homepy Limi (1 Gaiit) Bix sikoi npuiiiia BianoBigs. Jani iyt
crierudivyHi mapamMeTpy BiIIOBIIi.

Bignogizne Bix Konrponepa Lini icHye Tinbku st komana «Py» (onmutyBaHHS cTaHy MimeHi) Ta «I» (onmuTyBaHHS
BHYTPILIHIX 3HaYeHb KOHTpPOJIEpa). A TakoX TepeadadaeThest BiIIOBIAb Ha KOMaHay «?» siKy 00poousie ITpucrpii
Kepysanns (a6o nporpama OTM-Gear). Komanna «?» ckiaga€eTbesi JHIIe 3 OAHOTO CUMBOIY 1 He nepenaersest Limsm.

Taxox BinmoBine Moxke Oytu oTpuMana Big [Ipuctporo Kepysanus (abo nmporpamu OTM-Gear), sikmio TpancropTHIH
ATeHT He 3MIT IOCTaBUTH TTaKeT OJIep’KyBady. B 1iboMy BHIIaIKy makeT BiIOBi/II Ma€ CKOpodeHy (hOpMYy — TIITBKH
curHarypa HeBimomoi Limi, Homep Lini 1 kox mommnku (?#E).

Koaun nomujiox

0 — HeMae MMOMUJIKH;

1 — nepeBaHTa)XEHHsI ABUT'YHA TI0 TOKY;

2 — BHCOKa BOJIOTICTh B KOPITYCi;

4 — BUCOKa TeMIeparypa B KOPITyci;

8 — HU3BKHH piBeHB 3apsmy OaTaper;

16 — Garapes HecnipaBHa (HeoOXiaHa 3aMiHa Oarapei)

32 — IOMUJIKA TaTYUKA ITOJIOKEHHS (KIHIICBUKA);

64 — moMmIIKa JaTYiKa ypaKeHHS;

128 — moMuIIKa miZicBivyBaHHS;

255 — nomuika mepeaadi (BiAMOBIIb B/l MOJEMY SIKIIIO BiH HE 3MIT' JOCTABHUTH IAKET).
SIKIII0 OIHOYACHO TPAIUISIETHCS JCKIIbKA TOMHUIIOK, TO IX 3HAUCHHS apU(METHYHO ITiJICYMOBYIOTHCSL.

Pesxxumu iMmiTamii

Koxniit Lini mix wac migitomy (MimeHi), abo 3amycky (MexaHi3My IepeMileHHsT) MOKe OyTH 3aJaHuid JOIATKOBHIA
PEXUM iMiTarlii (CBITIIOBOI, 3BYKOBOI, TOIO). {115t boro mpw miaiioMi abo 3amycky Llii i mepemaeThest oquH OaiT 3
TparopamMy peXXUMiB iMiTaLii:

0 — BUMKHEHI BC1 PEKUMH IMITAIliT;

1 — BKJIFOUEHUH JTiXTap;

2 — BKJIOYEHA CBITJIOBA IMITAI[isl TPaHATH;

4 — BKJTIOYEHA CBITIIOBA iMiTallis CTPLIHOH;

8 — BKITIOUEHMH iH(ppadepBOHUIM JTiXTap;

16 — BKITIOYCHO TETJIOBE ITiICBIUyBaHHS,

32 — BKITFOYCHA 3BYKOBA iMITAIlis;

64 — BruTtoueHa iMiTauis BUOyXy (Tipo3arian).

[Ipamopu pexxumiB imiTarlii MOXKyTh OyTH CKOMOIHOBaHI i TAKMM YHHOM MO>KHA OTHOYACHO 3aIiTH KiJTbKa pEKUMIB
imiTamii. Hanpuxiraz, mo6 BKIIOYNTH OMJHOYACHO CBITIIOBY iMiTalifo cTpibOu i iH(ppadepBOHNIt JTiXTap HEOOXiTHO
3agaty yncio 12 (4 + 8). OxgHak B peaabHOCTI MOMKIMBOCTI KOHTpOJIEpa MillleHI MOXKYTh OyTH OOMeXeHi, TOMy Taki
koMOiHawii He 000B'sI3KOBI 10 peanizanii. B Takomy BunaaKy HOBHHEH OyTH 3aCTOCOBAaHHMI HaMEHIIHWIT Mparop.
Hampuknan, 12 =4 + 8 — moxe OyTu BKIItOueHUH pexuM 4 (CBiTIOBa iMiTawis cTpiiapbu). Kpim Toro, sKio asst pisHuX
PEXKHMMIB iMiTallil BUKOPUCTOBYETHCS OIMH JIIXTap, TO 3pO3yMIJIO Taka KOMOIHAIS TEX HE MOXKe OyTH BKIIIOYEeHA. Y
1[LOMY BHIIQJIKy KOHTPOJIEP TaK0)X OBUHEH 3aCTOCYBATH HAMEHILMH Tparop, 3 THX 110 KOHQIIIKTYIOTb.

Homep xanany/mepexi

[Mpucrpiii KepyBanns, a Takox kokHa L{ine MatoTe HOMep KaHay, IKUil BU3Ha4Ya€e YaCTOTHUH Jiana3oH (HOMEpH B
niarasoHi Bix 1 1o 254) abo HoMep Mepesxi, TOOTO IpyNH NPUCTPOIB, sIKi OYIyTh MPAIIOBATH B CIILIBHOMY aJJpEeCHOMY
npoctopi (noxuHa § 6aiTiB). [IpucTpoi 3 pisHUMU HOMEpaMH KaHaJTiB/Mepek He MOXKYTh B3aEMOJISATH MK cO000 1 He
MOXXYTh CTBOPIOBATH OIMH OJHOMY IEPEIIKO/IH.

YV nmeBHUX BHIaJKax YaCTOTHHH Jiaria3oH MoXke OyTH 0OMEXEeHUH MOXKIMBOCTSIMU pajiio-arnapaTypy abo J03BOJIaMHu Ha
BUKOPUCTaHHS 4acToT. Y TakuxX Bunajkax kontpoiep [Ipucrporo Kepysanus ta kontposep Ll moBuHHI
3a0e3redyBaTy Take OOMEKEHHS B CBOiM MPOIIUBIII | HaAaBaTH HOTO MaKCUMaJIbHO-IOITYCTHME 3HAUSHHS ITPH
ONUTYBaHHI BHYTPILIHIX 3HAYEHb KOHTpoJepa. MiHIMaJIbHO-A0MyCTUMHUI HOMEP KaHamy/Mepexi — 1.

Kareropii komana

KomaHau B 1bOMY JIOKYMEHTI pO3/1ijIeH] Ha KaTeropii:
*  xomauau s [puctporo KepyBanHs;
e  KOMaHIH [js BCix TumiB Llinei;
*  KOMaHI¥ JUis BCiX iHIuX TUmiB L{ijel Ta MexaHi3MiB 1X HepeMillleHHS.



KoMmaHan ang MpucTtpoto KepyBaHHS

HacrtymHi komanau npusHadeni BukimodHo aist [Tpuctporo KepyBanus i He mepenatorsest Llimsim.

? — 3annT cTaHy i BHYTPILIHIX 3Ha4YeHb [Npuctporo KepyBaHHS

3aIluT:

boaum |onuc

1 |? (0x3F) — izenTudikarop koMmanau

BiJIIOBI/Ib (3arajibHa JOBKHMHA HE (DiKCOBaHA):

baum |onuc

1 |? (0x3F) — inenTndikarop kKoMmanau

CTaTyC 3’€IHAaHHS 3 MOJIEMOM:
2 0 — MozeM He 3HalJIEHO;
1 — MozIeM IiAKTFOUCHHMIH;

3

.. |HOMep KaHamy/mMepexi (8 GaiiTiB)

10

11  |mMakcuMasbHO-IOMYCTUMHK HOoMep KaHaiy abo OxFF mms mepexi

12

.. |MBHAKICTH KaHANy mepenadi fanux (4 6aiftn)

15

16 :

T Bepcis [Ipuctporo KepyBanns (2 6aiitu)

18 |momxwuHa imeHi [Ipuctporo KepyBanns

19

.. |panok imeHi [Ipuctporo KepyBanHs moBXHHOIO 70 255 GalT
274

# — 3agaTv HoMmep KaHany/mepexi

3aIluT:

oaum |onuc

1 |#(0x23) — ineHTH}IKATOp KOMAHIH

2

HOBHI HOMep KaHay/Mepexi (8 OaifTiB)

9

Homep kanamy/Mepexi He MOXKe TIEPEBHIILYBATH MaKCUMaIbHO-IOIyCTUMUIN HOMEP KaHaITy/Mepexi, SKHUii 0OMexeHu i y
nmpommBIli KoHTposepa [Ipuctporo KepyBanusa. MakcuManbHO-IOITyCTUMIH HOMEp KaHaTTy/Mepeki MOJKHA OTPUMATH Y
BIMOBIi Ha KOMaHY «?». SIKII0 JaHe 3HaYeHHS NePEBUIINTh MAaKCUMAaIbHO-IOIYCTUMHII HOMEp KaHAIy/Mepexi, TO
JlaHa KOMaH/1a MoBWHHA irHopyBaTncs [Ipuctpoem KepyBanmsi.



KoMmaHan ansg Bcix Tunie Winen

HacrynHi koMaHIu mpu3HAYeH] Ut BCIX TUIIB winel, ane ve mis [Ipuctporo KepyBanHs.

I (internal) — onuTyBaHHSA BHYTPILLHIX 3Ha4YeHb KOHTposepa

3aIMNT:
baum |onuc
1 |I(0x49) — inenTudikarop KOMaHIH
2 |\nmoriunuii Homep Llini
BIIITOBIZB:
baum |onuc

1 |1 (0x49) — inenTudikatop KOMaHIU

2 |moriunuit Homep Llimi

3 |curHarypa tumy Limi

4
amaparHa anpeca (4 Oaiitn)

7
BEpCis MPOIIUBKU KOHTpoJepa (2 6aiftn)

10 |cnmcox xomang, siki nigrpumytoThes (10 Gaiir). Komanan MoxxyTs OyTr epepaxoBaHi B Oyib-sKiit
nocIigoBHOCTI. Bei HezanisHi 6aiitu moBuHHI OyTH 3amoBHeHi cuMBoiioM #0. Hanpuxan, IOTPUD0000, ne

19 |KypcuBoM Moka3aHi 6aifT 3i 3Ha4eHHAM 0.

20
gac poOOTH MPHUCTPOIO 3 MOMECHTY BUTOTOBJICHHS B XBHJIMHAX (4 OalTH)

23

24  |MaKCHMAaJbHO-IOITyCTUMUI HOMep KaHary abo OxFF mist mepexi

R (reboot) — nepesaBaHTaxutu (ckuHyTtn) Llinb

3aIlnT:

oaum

onuc

1

R (0x52) — inenTHdixarop kKoMmanan

2 |\noriunuii Homep Llini
OMIIT peXXUMY iHIIiaTi3anii:
0 — xomana Moke a00 BUKOHYBATH IIPOrpaMHy iHIIiajli3amio TapaMeTpiB KOHTposepa, abo MOBHICTIO
arapaTHo Mepe3aBaHTaXUTH MpUcTpii. [Ticas BukoHaHHs i€l koManau L{ijb MOBUHHA MEPEHTH B CTaH
3 aHaJIOTiYHMi 1i cTaHy Micis BKIIOYEHHS )KUBJIEHHS (OOHYIEH] BCl IYMIBHUKH 1 ipanopu). Skiio

MIPOBOUTHLCS TUTBKY 1HIIIAII3aIlis MTapaMeTpiB, a HE arapaTHe Nepe3aBaHTaKEHHS, TO JTIYMIbHUK
Uptime He TOBHHEH CKUIATHUCS.
1 — oOHyNHTH JTUIIIE JTIYMITFHIKH YPaKeHb Ha BCIX JaTYAKAX.

* s ¢yHkuis 0axkaHa, ane He 000B'SI3K0Ba JUIs pealtizaliii.

O (power off) — BumkHyTU Llinb

3aIImT.

oaum

onuc

1

O (0x4F) — inenTugikarop KOMaHI1

2

noriuauit Homep Llimi

L1 xomaHa MOke 200 MOBHICTIO BiAKITIOYaTH *uBJIeHHs Llini, abo nepeBoAnTH KOHTPOJIEp 1 pagio-MOLyb B PEXKUM
3HMIKEHOTO €HEPrOCIIOKUBAHHSL.

* 1s dyHKIis He 000B'I3KOBa IS peaizarii.




T (time before shutdown) — 3agatu Yac 40 BigKTHOYEHHS

3aIIuT:

oaum |onuc

1 |T (0x54) — inenTudikarop KoMaHIH

2 |noriunuii HoMep ITimi

3

Jac JI0 aBToMaTHyHoro BiakiarodeHHs L{ini B cekynaax (4 Oaiitn);
(no 3amosuannio 30 xe = 1800 cex = 0x0708)

6

V pa3i npocroto, koiu Lline TpuBanuii yac He OTPUMYE HISIKMX KOMaH/I, BOHA MOKE aBTOMaTHYHO BUMKHYTHUCS, a00
MEPEeTH B PEXKUM 3HMIKEHOTO SHEProCIIOKMBaHHsI (aHAIOTIYHO KoMaH i «O»).

* 1s pysKmis He 000B'sI3K0Ba IS peaizarii.

N (number) — 3agaTtu noriyHun Homep Llini

3allnT!

oaum |onuc

1 N (0x4E) — inenTudikatop KoMaHIu

NOTOYHMH JoriuHuid Homep Llimi *

2
3 |HoBwii noriunui Homep Llimi *
4

amaparHa aapeca (4 Oaiitu)

2

3amycaT HOBHH HOMEp B eHeproHe3anexHiid mam'sri (1 Gaiit; 0 — He 3anmucyBaTy; 1 — 3anucarm)

* B miif koMaHIli He JOMYCKAEThCs 3aaBaTu mpokoMoBHY anpecy 0xFF. Skmro 11 komanna Oyzie 3agaHa 3
HIXPOKOMOBHOIO ajipecoro, To Konrposep Llini moBuHeH ii irHOpyBaTH.

C (channel) — 3apatn Homep kaHany/mepexi Llini

3aIlnT!

oaum |onuc

1 |C(0x43) — inenTudikatop KoMaHIU

2 |\noriunuii Homep Llini

3

HOBUIT HOMep KaHany/Mepexi Llini (8 Oaiir)

10

Homep xanamy/Mepexi He MOXKe MEPEBUILYBATH MaKCHMAaJIbHO-IOITYCTHMHUIA HOMEp KaHaITy/MepexKi, IKuii oOMexeHui y
npomwuBIi KoHTposepa Lini i Moxe Oyt oTprMaHuii y Bifmosini Ha koMaHy «I». SIkimo nane 3HaYeHHS NEPEBUILNTD
MaKCUMaJIbHO-IOIyCTUMHUI HOMEP KaHaly/Mepexi, TO JaHa KOMaH/a IOBUHHA iIrHOpYBaTucst KOHTposepoM Llii.



KoMaHau ong niganoMHUKIB MilLeHeNn

HacrtymHi komaHay npu3HadeHi 1715 BCIX THITIB MigHOMHUKIB MinreHe: (T) MilleHb 3 MOXUINM MeXaHi3MoM, (A) Jerka
MIIIIEHb 3 TTOXIINM MexaHi3moM, (H) Bakka MilIeHb 3 HOXMIIUM MeXaHi3MOM, (S) MillleHb 3 TOBOPOTHUM MEXaHi3MOM,
(V) nerka MimieHb 3 HOBOPOTHUM MexaHizMoM, (E) Bakka MillleHb 3 HOBOPOTHUM MEXaHI3MOM.

P (pull) — onuTyBaHHA CTAHY MilLEHi

3aIImT.

oaum |onuc

1 |P(0x50) — inenTndikaTop KOMaHIN

2 |morivuHMI HOMep MiIIeHi

BiANIOBI/b:

boaum |onuc

1 |P(0x50) — inenTudikarop komanu

JIOT1YHUI HOMEP MillIeH]

2
3 |curHarypa THIy MillleHi
4

amaparHa agpeca (4 Oaiitn)

7
MIPanopH 3 KOAAMHU IIOMUIIOK
MOJI0KEHHS MIIIIEH]:
0 — omymieHa;
9 1 — migaaTa;

2 — OIlyCKa€EThCH;
3 — migHIMAETHCS.

10 |mpanopu pexxuMmiB imiTarii

11 |Hp— KinbKicTh ypaskeHb BiOpariiiHoro narunka 0

12 |H; — KibKIiCTh ypakeHb 00KIIaayBajIbHOTO AaTyrKa |

13 |H>— KiJbKICTB Ypa)keHb 00KJIATyBaJIbHOTO JIaTYNKa 2

14 |H; — KiNbKICTh Ypa)keHb 00KJIATyBaJIBHOTO JaTdynKa 3

15 |H4— KibKIiCTh ypakeHb 00KIJIaTyBaJIbHOTO JaTYNKA 4

16 ) i
T Yac /10 OIyCKaHHS MillleHi B ceKyHaax (2 Oaiftu)
18
Yyac poOOTH MillIeHI B CEKyHAaX 3 MOMEHTY BKIIIoUeHHS (4 Oaiitn)
21

22 |piBeHs 3apsay Oarapei B %

23 |piBeHb curHAIY B %

24  |piBeHB BOJIOTOCTI B Kopmyci B % (255 — Hemae nar4mka)

25 |remmeparypa B Koprryci B rpagycax Llenbcist (0..254 — -90..164; 255 — Hemae narunka)

26 |uyTmuBicTH BiOpariitHoro narymka (1..100, 0 abo 255 — Hemae maTunka)

27
28

CyMapHa KUIBKICTh ypa)X€Hb MIIlICHI 3 MOMEHTY BKIIIOUeHHS (2 6aiiTn)




U (up) — NigHaT" MilleHb

3aIIuT:

oaum |onuc

1 |U (0x55) — inenTudikaTop KOMaHIN

2 |noriyHUN HOMEp MillleHi
3 . . .
4 yac 710 OITyCKaHHS MillleH] B ceKyHaax (2 Oaiitn)
PEKHUM OMYCKAHHS MPU YPAKEHH:
5 0 — He oITyCKaTH MpH ypaskeHHI (paxy€eThCs KUIBKICT BITyYeHb);

1 — omyckaru npu mepmoMy ypakeHHi (Oyab-ska KiUTbKICTh BIIy4eHb PaxXy€eThCs K OHE YPaKCHHS);
2..255 — omyckaty Ticis Takoi KUTBKOCTI BITYYCeHb (paXy€eThCsl KUTBKICTh BIIYUYCHB).

6 |mpamopu peKUMIB iMiTarlil

MOTYXHICTh iH(pauepBoHOTO BUnpoMiHtoBada (HeaterPower 0-255)
Jnst koprcTyBada IPONOHYETHCS 3a1aBaTH MOTYKHICTh JBOMA ITapaMeTpaMu:

1) HeaterRate (koedimient noryxuocri): 25% — low (au3bKwuii), 50% — normal (cepenwiit), 75% — high
(Bucokuit), 100% — highest (naiiBumuii). HeaterRate moske OyTu 3aganuii y BIpaBi JuIst KOXKHOT
mimeni okpemo. 1o 3amoBuanuio HeaterRate = 25% (Hu3bKHiA).

2) HeaterLevel (6a3oBuii piBenp noryxuocti) 0-255 — Moxke OyTH 3a1aHUi KOPHCTYBaUeM [IPH
MPOBE/ICHHI CTPINBO BiAMOBITHO 10 MorogHux yMoB. [1o 3amoBuanHio HeaterLevel = 127.

HeaterPower = Round(HeaterLevel * HeaterRate)

D (down) — onycTUTU Mill€Hb

3aIlnT:

baum |onuc

1 |D (0x44) — inenTudikaTop KOMaHIH

2 |NOriv4HUI HOMEp MilleHi

L1 xomaH/a 3a3BHUYail 3aCTOCOBYETHCS B PyYHOMY PEXHMI JUTS OITyCKaHHS MilleHi. B apromarnanoMy pexumi (pu
BUKOHAHHI BITPaBH) MillIeHI ITiJHIMAIOTHCS Ha 3aJJaHUI 9ac 1 OMycKaloThest 0e3 10AaTKOBOT KOMaH/IH.

S (sensor sensitive) — 3agaTy YyTNMBICTb BiOpaLiHOro gaTyvka

3aIluT:

boaum |onuc

1 |S (0x53) — inenTudikarop KOMaHIH

2 |NOTiYHUI HOMEp MillleHi

3 |uymuBicTs BiOpauiiiHoro narumka (1..100)

L1 xomaHa 1O3BOIISAE 3a0aTH PiBEHb Yy TIMBOCTI BiOpauiiinoro naryuka 0. 1 — HaiiMeHIMiA piBeHb 9y THMBocTi, 100 —
MaKCUMaJIbHUI piBeHb Yy TIMBOCTI. SIKIIO 3HaYEeHHs HE BXOJAMTH B Aiana3oH Big 1 10 100, To komMaHa irHOPY€EThCSL.
[ToTouHe 3Ha4YeHHsI PiBHS Yy TJIMBOCTI JaTUYMKA OBEPTAETHCS Y BIANOBIAl HAa KOMaHAy «P» (OMUTyBaHHs CTaHy MillIeHi).



KoMaHaun ansg MexaHi3MiB ropu3oHTaNbHOro nepeMiwieHHs (BO3UKiB)

HactymHi komaHay npu3HadeHi J1s BCIX THITIB BO3UKIB JUIsSi TOPU30HTAIBHOTO NepeMimneHHs mimenei: (C) Bo3uk Ha
pelikax JIst JIETKHX 1 cepeqHix MirneHer, (W) Bo3UK Ha pelkax Ul BaKKUX MILICHEH.

P (pull) — onutyBaHHSA cTaHy Bo3uka

3aIIuT:

oaum |onuc

1 |P(0x50) — inenTndikatop KOMaHIN

2 |;morivyHMI HOMEp BO3WKA

BIAIOBINb:

baum |onuc

1 |P(0x50) — inenTudikarop komaHu

JIOTIYHUI HOMEP BO3UKA

2
3 |curHaTypa THUITy BO3UKa
4

amapartHa ajpeca (4 Oaiitu)

[ <lIEN|

MIPaNopH 3 KOJaMH IOMIJIOK

MiClIe3HaXO/DKEHHS] BO3HKa:
9 0 — BO3uK Ha OMIKHBOMY pyOexkKi a00 pyXaeThCst Bifl HbOTO;
1 — BO3uK Ha JaIbHBEOMY pyOeki ab0 pyxaeThCsl BiJl HBOTO

CTaH pyxy:
10 0 — cTOITH Ha MICIIi;
1 — pyxaeTbcs
11
yac poOOTH BO3WKA B CEKyHIaX 3 MOMEHTY BKITFOUCHHS (4 OaiiTi)
14

15 |piBens 3apsay Oarapei B %

16 |piBeHb curHamy B %

17 |piBeHb BosorocTi B Kopmyci B % (255 — Hemae nar4mka)

18 |temmeparypa B kopiyci B rpagycax Llemscist (0..254 — -90..164; 255 — Hemae qaT4nka)

L (location) — 3agatn MicuesHaxooXeHHS BO3uKa

3aIlnT!

oaum |onuc

1 |L(0x4C) — inentudikatop KoMaHIu

2 |NOriYHUI HOMEp BO3MKa

MICIIC3HAXOIXKCHHS BO3HKA:
3 0 — Bo3uK Ha OmKHBOMY pyOexi (JIiT B HIXKHBOMY MOJIOXKEHHI);
1 — BO3uK Ha JaIbHEOMY PyOexi (JTiT B BEepXHBOMY ITOJIOXKEHH]).




G (go) — cTapT BO3uKa

3aIIuT:

oaum |onuc

1 |G (0x47) — inenTrdikaTOp KOMaHIN

2 |noriyHHN HOMEpP BO3HMKa

3  |mBuakicTb Bo3uka: 0..255

PEXUM 3yIHHKH 1 HOBEPHEHHS MPH ypakKeHH] MiIIeHi:
0 — pekrM BHKITIOYCHO;
4 1 — pexuM BKITIOUCHO;

el mapaMeTp Moxke OyTH 3aIisTHO JIMIIIE 32 YMOBH, IO MillIeHb, SIKa BCTAHOBJICHA HA BO3UKY MiJIKJII0OYEHA 110
Hel creriaTbHIM KabesieM abo SIKIIO0 BO3WK Ma€ BIACHUM JaTYMK ypaKeHHS.

Mparopy peKUMy MiICBIUyBaHHS

el mapaMeTp 3aCTOCOBYETHCS IO MIIIICHI, sIka BCTAHOBJICHA Ha Bi3Ky 32 YMOBH, III0 BOHA ITiIKJIFOYCHA 10 Bi3Ka
creniagbHuM KabeneM. JJuBuch Takok komany «Uy» IUtst MillIeHi.

6 |HOMep HepIloi MillleHi Ha BO3UKY

7  |HOMep Apyroi MimieHi Ha Bo3UKY a00 0 /Ui BAXKKOTO BO3MKA 3 OJTHIEI0 MIIIICHHIO

H (halt) — ekcTpeHa 3ynuHka Bo3uKa

3aIIuT:

oaum |onuc

1 |H (0x48) — inenTudikaTop KOMaHIN

2 |noriyHHN HOMEpP BO3HMKa

L1 xomaH/a 3a3BUYail 3aCTOCOBYETHCS ISl EKCTPEHOT aBapiifHOT 3yITMHKH BO3HKA. Y 3BHYaiHOMY PEKUMI BO3UK
MepeMIilIaeThbCsl MiX pyOeKaMy 1 aBTOMaTUYHO 3YITHHSETHCS IIPU CIIPALbOBYBaHHI KIHIIEBOTO J]aTuHKa.

W (way) — oOMeXeHHS JOBXUHU LNaxy

3aIIuT:

oaum |onuc

1 |W (0x57) — izenTudikarop KoMaHAH

JIOTiYHUI HOMEp BO3WKa

2
3 .
4 MaKCHMaJbHa JOBKHWHH IUIXY UL BO3MKA B MeTpax (2 O6aiTm)

L1 koMaH/a 3aCTOCOBY€ETHCS ISl 0OMEXEHHSI IOBKUHH IIUISIXY BO3MKA, 100 YHUKHYTH aBapifHOTO 3iTKHEHHS BO3MKa 3
oOMexyBayaMH NULIXy. 3a3BUYail Taka KOMaH/a OJAETHCSI OJIMH pa3 JUls HACTPOWKU BO3UKA HA KOHKPETHI YMOBH
MONIroHy (IOBXKHMHA PeHoK). 3aiaHe 3Ha4eHHs 30epiracThCsi B HEPrOHE3NISKHII MaM'sTi KOHTpoJIepa BO3HKA.



KoMaHan ansg MexaHi3MiB nepeMilieHHs Ha KONICHOMY abo ryceHi4yHOMY xoay
(Ha3eMHUx OpoHiIB)

HacTymHi koMaH 1 Mpu3HAYeH1 U1 BCIX THITIB HA3eMHHX JAPOHIB Ha KOJicHOMY ab0 ryceHiunomy xony: (D) komicHui
Ha3eMHHH APOH /IS IEPEeMIIIeHHS JIETKUX MimeHed, (R) ryceHnyanii Ha3eMHUH IPpOH I IepeMilIeHHs JIeTKAX
MilIIeHeH.

P (pull) — onuTyBaHHA cTaHy ApoHa

3allnT!

oaum |onuc

1 |P(0x50) — ineHTndikarop kKomanau

2 |NOriYHUI HOMEp JpoHa

BIIITOBIZIB:

oaum |onuc

1 |P(0x50) — inenTudikatop KOMaHII

JIOTIYHNH HOMEp JIpOHA

2
3 |curHarypa THIly JpoHa
4

amaparHa aapeca (4 Oaiitn)

7
8  |mpamopu 3 KogaMu IMOMHIIOK
MiCIIe3HaXO/UKEHHS IPOHA. HOMEP TOYKH MapIIpyTy, Ha SIKii 3HAXOMUTHCS JIPOH, ad0 PyXaeThes Bi HEl
CTaH pyxy:
10 0 — cTOIThH Ha MICIIi;
1 — pyxaeTbes
11
.. |gac poOOTH JpOHa B CEKyHJIaX 3 MOMEHTY BKJIIOUEHHs (4 OaiTH)
14

15 |piBens 3apsay Oarapei B %

16 |piBeHb curnaiy B %

17 |piBeHb Bosorocti B kopmyci B % (255 — Hemae nar4yuka)

18 |remmeparypa B Kopityci B rpagycax Llenbcist (0..254 — -90..164; 255 — Hemae narunka)

W (write route) — 3agatu MapLupyT ApOHa

3aIIuT:

oaum |onuc

1 |W (0x57) — inenTudikarop KoMmaHIH

2 |noriyHU{ HOMEp IpOoHa

3

L (load route) — oTpumaT¥ MapLIpyT ApoHAa

3aIlnT:

oaum |onuc

1 |L (0x4C) — inenTudikarop KoMaHIH

2 |mOTiYHUI HOMEp JpOoHa

3




G (go) — cTapTt ApoHa

3aIUT:
baum |onuc
1 |G (0x47) — inenTrdikaTOp KOMaHIN
2 |noriyHU{ HOMEp IpOoHa
3 |mBuzkicts gpona: 0..255
PEXUM 3yIHHKH 1 HOBEPHEHHS MPH ypakKeHH] MiIIeHi:
0 — pekrM BHKITIOYCHO;
4 1 — peXuM BKITFOUCHO;
el mapaMeTp Moxke OyTH 3aIisTHO JIMIIIE 32 YMOBH, IO MillIeHb, SIKa BCTAHOBJICHA HA BO3UKY MiJIKJII0OYEHA 110
Hel creriaTbHIM KabesieM abo SIKIIO0 BO3WK Ma€ BIACHUM JaTYMK ypaKeHHS.
Mparopy peKUMy MiICBIUyBaHHS
5 el TapaMeTp 3aCTOCOBYETHCS JI0 MillleHi, Ka BCTAaHOBJICHA HA Bi3Ky 32 YMOBH, 1110 BOHA ITIAKJIIOYEHA JIO Bi3Ka
creniagbHuM KabeneM. JJuBuch Takok komany «Uy» IUtst MillIeHi.
6 |HOMep MillleHi Ha APOHI
7

H (halt) — ekcTpeHa 3ynuHka gpoHa

3aITUT:
batm |onuc
1 |H (0x48) — inenTudikaTop KOMaHIN
2 |noriyHUi HOMEp IpOoHa

111 xomaH/a 3a3BU4ail 3aCTOCOBYETHCS ISl EKCTPEHOT aBapiiiHOT 3yNMHKK JpOHA. Y 3BHYaliHOMY PEKUMI APOH
MePEeMILIAEThCS] MIXK TOUKAMH MapLIPYTY 1 aBTOMaTUYHO 3YMHHSETHCS KOJIM MapLIPYT MPOIIEHO.




KoMaHaun ang nnatdoM (ANa NigHATTS rpynn MileHen)

HacrtymHi komanay npusHadeHi 11 miaTdom JuIst MiAHATTS 1 miacBiayBaHHS rpynu Mimeneit (P). Mimeni Ha
wiathopmi HyMepyroThes Bia 0 1o 15. PeanabHa KibKICT 1 paCHONOKEHHS MillIeHeH Ha miaT(opMi 3aJIe)KUTh Bij
KOHCTPYKILiT uiardopmu. TeopeTHdHo KNBKICTh JOCTYITHUX MILIEHeH 1 X pacnonoeHHs Ha riatdopmi Moxe
3MiHIOBaTHCh B TIpo1ieci ii poOoTu.

P (pull) — onutyBaHHA cTaHy naaTtdopmu

3aIImT.

oaum |onuc

1 |P(0x50) — inenTndikaTop KOMaHII

2 |morivyHWI HOMEp IIaThOPMH

BiANIOBI/Ib:

oaum |onuc

1 |P(0x50) — inenTndikatop KOMaHIN

JIOTiYHUHN HOMeEp TIaThOpMH

2
3 |curHaTypa THITY IUIaTGOPMH
4

amaparHa aapeca (4 Oaiitn)

7
Mparopy 3 KOAaMH MOMHIIOK
KUTBKICTh JOCTYNTHUX MillleHeH Ha matdopmi (3HaueHHs Bif 0 1o 16)
KOH(Iryparis po3TanryBaHHS MilIeHeH Ha 1m1aThopmi:
0 — B omHYy JiHIO (HOMepaIlist MillIeHeH TOYMHAETHCS 3 JIBOi CTOPOHH);
1 — B 1Ba psiy (HOMepallisi MillIeHeH TIOYMHAETHCS 3 JTiBOI CTOPOHH MEPEIHBOTO PSY, TPU HEMapHil
10 KIJIBKOCTI MillIeHeH OijIbIIIa TOJIOBHHA PO3TALIOBYETHCS B IEPILIOMY PSILY);
2 — B TpH psiau (HOMepallist MillleHeH TOYMHAETHCS 3 JIIBOI CTOPOHH MEPETHBOTO Py, P KiJIbKOCTI
MillleHel HeKpaTHii 3-M Ha OfiHy OiblIe TPETHHH MIllICHEH PO3TaIIOBYETHCS B CEPENHBOMY PSLY);
3 — nepexpecHo (HOMepallisi MillleHel TIOYMHAETHCSI 3 JTIBOT CTOPOHU TOPU3OHTAIILHOTO PsiALY, TIOTIM 3BEPXY
BEPTHKAIBHOTO PSIy 3 IPOMYCKOM BXKE HYMEpPOBaHOT MillIeHI TOPU30HTAIBHOTO PsLy)
CTaH rabapuTHHUX BOTHIB:
1 0 — rabapuTHi BOTHI BUKJIIOUCHO;
1 — rabapuTHi BOTHI BKITIOUEHO;
255 — rabapuTHI BOTHI HEIOCTYTIHI
12 : . . . " . : . .
|3 |PIparopH MigHATOCTI MileHel (2 GaifTn, KOXKHHIA OIT O3HAYAE UM TITHATA BiAMOBIIHA MIIIIEHb)

HiI[HHTa i PYXa€eTbCd, TO 1€ O3HAYaTUME, 110 BOHA OIIYCKA€TLCA. AKIIO MiIlIEHb OITyIICHAa i pyXxaeTbcs, TO LIC

15 O3Hauae, 110 BOHA MiTHIMAETHCS)

14 |mpanopwu pyxy MimieHe# (2 6aliTH, KOXXHAN OIiT 03HAYAE YN PYXa€ThCA BIIIIOBIIHA MIIIEHb. SKIO y MIIICHI CTaH

16 MPANopH MiACBITICHHS MimeHer (2 OaiTw, KOXKHUI OiT 03HAYa€ UM BKITFOUCHO MiICTBITIACHHS BiAITOBITHOL
17 |MimreHi)

18

yac poOoTH 1aropMu B CEKyH/IaX 3 MOMEHTY BKIIFOUEHHS (4 GaiiTi)

21

22 |piBeHsb 3apsay Oarapei B %

23 |piBeHB curHaNY B %

24  |piBeHB BOJIOTOCTI B Kopmyci B % (255 — Hemae nar4umka)

25 |temmeparypa B kopiyci B rpagycax Llemscis (0..254 — -90..164; 255 — Hemae naTunka)




E (elevate) — nigHaTV MilleHi Ha nnaTtdopmMi

3aIIuT:

oaum

onuc

1

E (0x45) — inenTudikatop KoMmaHIu

JIOTIYHUA HOMEp TUIaThOpMHU

01TOBI Hpanopu MiAHATTS MileHel (2 6aliTH): KOXKHUI BcTaHOBJIEHUH 01T (1) 03Havae 110 BiANOBIHA MillIEHb
Mae OyTu migHsTa. ckuHyTHH OiT (0) 03HaYae, 110 CTaH MiTHATTS BiAMOBIAHHOI MIIIEHI HE 3MIHIOETHCS.

0iTOBI mparopu cTaHy MiACBITIEHHS MimeHel (2 OaiiTn): KoKHUHM BcTaHOBIEeHHUH OiT (1) 03Hadae mo
MiACTBITIICHHS BiANOBITHOI MilleHi Mae OyTH BKIIFOYeHO. CKUHYTHi 01T (0) 03Ha4ae, M0 CTaH MiACBITICHHS
BIITOBITHOT MiIlIEH] HE 3MIHIOETHCS.

N N (R W N

Yyac 0 aBTOMaTHYHOTO OIMYCKaHHS MillleHel B cekyHaax (2 Oaiitu). 0 03Hadae, M0 MilIeHI HE OIMYCKAIOThCA
aBTOMATUYHO. J1J1s1 KOXKHOT MiHATOT MillIeHI Yac IO OMYCKAHHS MA€ PaxyBaTHUCh HE3AJICKHO BiJl IHIIHX
MimreHnei. ToOTO AKIO OJHIEI0 KOMAH/IOK IiHATA OfHA a00 JEKiabKa MillIEHEH Ha MEBHUI Yac, a 1HIIOIO
KOMaH/I00 — iHIIa MimieHb (a0o JeKkinbKa MillleHeH) Ha IHIIKMH Yac, To AJIsl KOXKHOT MiIlIeHI 4ac Ma€ paxyBaTHCh
HE3aJIS)KHO 3 MOMEHTY MITHATTSI.

* 1le#t mapamerp OaxcaHuii, ase He 00OB'SI3KOBUIL [Is pealtizailii B KOHTpoJepi miaTdopmu.

F (fall) — onyctntK MilleHi Ha nnatdopmi

3aIUT:
baum |onuc

1  |F (0x46) — izenTHdikatop KoMaHAHA

2 |morivuHWI HOMEp IIaThOPMH

3 |GiTOBI mparmopy OITycKaHHs MimeHel (2 0aiiTn): KoKHUI BcTaHOBIEHHUH OiT (1) 03HaYae 1m0 BIAMOBIAHA MIllIEHB
Mae OyTH omyieHa. CKuHyTHi 0iT (0) 03HaUae, MO CTaH BiAMOBIMHBOI MIllIEHI HE 3MIHIOETBCA. [IpH omyckaHHI

4  |MilIeHI TaKoXX Ma€ BUKIIOYATHCh 11 MiJCBITIICHHS, TOMY HE IMOTPiOHO OKPEMO BHKIIIOYATH ITiACBITICHHS
MIIIICHEH, SKi OIMyCKAOThHCS.

A (ambience) — 3agaTtn napameTpu nnardopmm

3aITUT:
baum |onuc
1 |A(0x41) — ineHTH}iKaTOp KOMAaHAH
2 |moriuHMi HOMEp MIaThOPMH
3 |KUTBKICTB JOCTYNHUX MimIeHeH Ha miatdopmi (3HaueHHs Bif 0 1o 16, abo 255 — irHOpyBaTH 11e 3HAYCHHS)
4  |koH(iryparmis po3ranryBaHHs MilIeHeH Ha mardopmi (auB. komaagy Pull; 255 — irHopyBatu 11e 3HaUeHHS)
5  |cran rabaputHuEX BOTHIB (0 — BUKITIOUEHO; | — BKITIOUEHO; 255 — irHOpYBAaTH 1€ 3HAYCHH)
6 |komaHna ms axipHoi ne6iaku (0 — cTom; 1 — mimHiMaTH; 2 — orryckaTH; 255 — irHOpPyBaTH 1€ 3HAYCHHS)
7 |mpamopu SIKOPIB, 10 SIKMX 3aCTOCOBY€THCS KOMaH1a (BcTaHOBJIECHHUH OiT 0 - meprmmii sSKip, BCTAHOBIIEHHH OiT 1 -
JIpyTHUi sKIp, ...)

I KoMaHa O3BOJISIE 3MIHUTH HAJANMITYBaHHS TUIATQPOPMH, SIKIIO IIATGOpPMa T03BOJISE e 3poduTH. SIKIo rmiathopma
He JIOIyCKa€e 3MiHy IEBHUX apaMETPIB, TO BOHH ITHOPYIOTHCSL.
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