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Bo3Huksia 3ajjaua, UCI0/b3ysi TOTOBYIO MEXaHUKY U JaTuuKu Urpyliku Logitech® Momo Racing
Force Feedback Wheel, nepesienats ciMy/nsiTOp U3 MPUCTABKU [i/1s1 KOMIIbIOTEPHBIX UTP, B MY/LT
yTIPaB/IeHHs] CAMOZeTbHBIMU Pa/IM0YTIPABIISIeMBbIMHU MOZIETSIMH.

IToexanu ...

1. BHeIIHUM 0CMOTP

Urpy1ika cCOCTOUT U3 jBYyX UacTeid, pyseBoro 6si0ka 1 6y10ka rezjanei.
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Ha pyneBom 6710ke nmeeTcst:

1. pyneBoe kosieco, moBopauyrBaroreecst mpumepHo Ha 270-300 rpagycos;

IIeCTb KHOTIOK 6e3 (huKcaruu;

[IBa MO/Ipy/IeBbIX TlepeKsrouatessi 6e3 dpukcalyy;

[iBa CBETOAMO/A;

pyuKa TiepeK/roueHus repeiad Ha TPH I0JI0yKeHus1 (Cpe/iHee, BIiepé/ U Ha3ajl) Toxe Oe3
¢ukcaiuu (B cMbicsie Oyayun CBOOOJHOM, BCeTa HAXOAUTCS B CPeJHEM ITOIOXKEeHUH).

ik

W3 pyneBoro 6/i0Ka BLIXOAUT TIPOBOJ € pa3bémMoM USB fyis1 mozak/itoueHus K KoMIibiotepy. Takke Ha
py/ieBoM 6710Ke UMeeTCs pa3béM JIJIsl TIOAK/IIoUeHHUs BHelrHero muTadus (24V / 750mA DC, «+» B
L[eHTPe) U CEMUTTUHOBBINM pa3béM noxokuid Ha D-SUB n/1s1 mogkroueHus reiaibHOTO OJ10Ka.

Ha negansHOM 6/10Ke UMeIOTCS:

1. ABe nemany;
2. TIPOBOJ, C CEMUIMHOBBIM Pa3bEMOM /I7IsI TIOAK/TFOUeHHsI K py/ieBoMy O/I0Ky (OTBeTHasi uacThb K
pa3bémy, noxoxxemy Ha D-SUB, KOTOpbIi yrIOMUHA/ICS TPU OTMIMCAHUM PYJ/IeBOro 6/10Ka).

BoJibllie HUUEro MHTEPECHOTO NP BHEIITHEM OCMOTPe He 00HApYKU/IOCh.

2. BckpoiTue. PyneBoit 610k

BOT Kak BBIIVIIAUT PY/eBoi O/I0K, CO CHATOM KPBIIIKOM.



B 1ieHTpe Bcero 3Toro Be/MKOJIenusi HaXOAUTCS T171aTa KOHTPOJIiepa 3e/€HOro Lpeta. Bes
niepudepusi o/icoeiIMHeHa K Hel.

CrneBa 1 cripaBa pacrioyiokeHbl O/I0KM KHOTIOK pblUara repek/itoueHus epejad (Ha pUcyHKe
o6o3HaueHbI 1fudpamu 1 U 1a). Peryar-to y ycTpoiicTBa ofiviH, HO 6/IOKOB KHOTIOK /1Ba, BUJTUMO, /ISt
TOT0, YTOOBI MOXKHO OBIJIO JIETKO TIepecTaBUTh PhIuar, eC/Id Urparoliyi, Harpumep, JjieBiia. Cpasy
OTMeuy, YTO TIOCTaBUTh /IBa pblUara, 1 UCII0/Ib30BaTh 00a He romyunTcs (be3 mepeesnok), T.K.
MIPOBOZIA OT HUX COeIMHEeHbI Tapasiie/IbHO U BXOASAT B KOHTPOJUIED OJHUM TPEXTTMHOBBIM Pa3bEMOM.




Ha ocu pyneBoro komeca HaXoAUTCsI HeOOJTBIION MeTaTMueCcKuii ipeaMeT (2b) 1, HarPOTHUB TOTO
MeCTa, I7le OH OKa3bIBaeTCsl KOIZia pyJ/ib CTOUT NPSMO, IJ1aTa C JaTyukoM (2a). PasymHo
TIPe/ITIOIOKUTD, UTO 3TO /IaTUMK LEHTPAIBHOTO TIOMIOXKEeHUsT PYJIsi, UTO U OATBEPAUIOCH TP Oomee
JleTaTbHOM paCCMOTPeHUM (HIDKe).

Oobparijaet Ha cebsi BHUMaHHe BHYIIIUTE/IbLHBIX Pa3MepOB 3/1eKTPO/IBUraTe b TTIOCTOSTHHOTO TOKa,
TIOAK/TFOUEHHBIN K PY/IeBOMY Kojlecy uepe3 peyKTop. FIM MOXKHO yCTaHaB/IMBATh KOJIeCco B CpefjHee
TIOJIOXKeHHe T10C/Ie BK/IFOUeHHUsl TTUTaHus1, BO3BpalllaTh PyJ/ieBOe KOJeco B Cpe/iHee T0JIoXKeHHe 1ocIie
TIOBOPOTA, Tlepe/iaBaTh Ha Hero BUOpALMu OT JOPOTH U T.[. [IBuraresib BpalllaeTcsi He TOIBKO CaM 10
cebe, HO Y TIpY BpAIlleHWH PY/IeBOT0o Kojieca pykamu. K aBuratesnto moicoeJuHEH OrTHUe CKUA
5HKOZep (3) C MOMOIIIbI0 KOTOPOTO KOHTPOJI/IEP MOXKET TM0o/Iy4YaTh MH(GOPMALMIO O BpalljeHUU
pyJIeBOro Kosieca.

Pa3béMm /151 OAK/TIOUe s efia/ibHOTO 6/10Ka (4) pacrasiH Ha Tyiate KOHTposiiepa. Takyke Ha TuiaTy
3aBO/IUTCS TIPOBOJ, /15 TIOJK/TFOUeHHs1 K KoMmiibioTepy 1o USB (5).

3. IIpoeKTHOe pelieHue

ITo pe3synbTaTaM 0CMOTpa BHYTPEHHOCTel pyseBoro 6si0ka ObU1 c/iesiaH rpe/iBapUTe/IbHbIA BBIBOZ, O
TOM, UTO, HaBepHOe, He UMeeT CMbIc/a Jenatb cBoit USB-Host /7151 paciim@poBKyA KOMaH/, U
repefjauy ux 1o pasivo. Bo-nepBbix, BHATHOM JJOKyMeHTAaLMY 110 BICOKOYPOBHEBOMY ITPOTOKOJTY
WTPYILIKY HaliTU He y/1aloCh, a BO-BTOPBIX, KOHCTPYKLMS B KOTOPOU MH(OpMaLus cobupaercs ¢
OOBIUHBIX KHOTIOK 1 IIU(POBBIX AATUMKOB, Kogupyetcst 1yt USB, 3aTeM ekogupyeTcst 06paTHO,
4yT0OBI OBITH OTTIPAB/IEHHOM 110 PAJIv0 BBITIsE/A Obl C/TUIIIKOM HaJyMaHHOM.

BMecTo 3TOr0 OBIIO pellieHo: AesIaTh COOCTBEHHYIO IJIaTy KOHTPO/I/Iepa C pa/juorepejaTYuKoM
Ha 00pTY, a BCe JaTYMKH U MPOYYI0 Nepu(epuIo MOAK/IIYATh K Hel uepe3 TOUHO TaKHe Ke,
KaK Ha OPUTMHA/IbHOM muiare, pa3bémbl. TakuM 00pa3om, COXpaHsieTCst BOSMOXXHOCTb BEPHYTh
WTPYLIKY B MU3HauajbHOE COCTOSTHUE MyTEéM 3aMeHbl KOHTPOJ//Iepa Ha OPUrMHAaJIbHBIN (Ha Cilyda,
eC/IA X035IMH TlepeyMaeT U PeLIUT elllé MOUrpaTb Ha KOMITbIOTEDE).

4. Ocmotp nepudepuu

[Tocko/bKY JJaHHOe pellieHre TIpeAronaraeT JeTaabHoe 3HaKOMCTBO C IOAK/IH0UaeMoi K
KOHTpOJIIepy Tiepudepreit (MHaue Kak MbI OyZieM ¢ Heto paboTaTh), MPOZ0/KaeM 0CMOTP.

4.1 b/10K KHOIOK pblyara rnepexK/ioueHus nepejau

bnok kHomok (Ha puc. NeNe 1 1 1a) coCTOUT U3 ABYX KHOTIOK U AuoAHOMN c6opku BAV70. K
KOHTPOJUIepPY MOJCOeJUHSIeTCs TpeMsi TpoBofaMu. CxeMa Takasi:



D1
ID SB1 KpacHsili

HépHeit
ID 582 3enénbil
BAV70
SB1 - Hazad
SB2 - enepéd

MeI n1aHMpyeM NMOAK/IFOYaTh 3Ty IJ1aTy K KOHTPOJUIePY MO CTaHAAapTHOM /11 KHOIIOK CXeMe, a
TIOTOMY JH0/iHasi cCOOpKa HaM He HY»>KHa, HO ¥ MeIlaTh He OyzieT.

4.2 JlaTuMK CpejHero 1noJyioKeHus pyJis

[aTuuk cpeiHero ToJioyKeHus py/s (2) - LU@poBol AaTurK Ha OCHOBe JjaTurKa OTpaXkarolei
crniocobHoCTH, npefnonokuTesbHo QRE1113. TogktoyaeTcst TIo TPEM MPOBO/IaM - KDaCHOMY.
3e/16HOMY U YEPHOMY.
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Ha kpacHbIl 1 uépHbIi NpoBOJa NnojaéTcs nutanue. Ha 3e1éHOM MpoBo/Jje HOpMaIbHO BBICOKUM
YPOBeHb, KOTOPBIM CMEHSIeTCSI Ha HU3KHWM, KOT/la Py/ib YCTAHOBJ/IEH TI0 LIEHTPY, T.e. MeTa/UTnueCKUn
nipegMeT (2b) HaXoAUTCS HATIPOTHUB TIAThI aTukkKa (2a).

4.3 JHKojep - AaTYUK BpallleHUs Py/is

Ha nBuratesnie ycTaHOB/IeH ONTUYECKUN SHKOAEP (3) COCTOSALMI U3 IBOMHOTO CBETOAMOAA,
TIPUEMHUKA U KOJIECHKA MeXKIy HUMHU. HUKaKuX Jpyrux Aerasieit Ha riare HeT. OTBepCTHs Ha



KOJIECHKe PACTIO/IOXKeHbI JO0CTAaTOUHO YacTo, KOJIMYeCTBO MX IOKA He MOZCYUTHIBAIOCH,
TIPUCOETUHUM K KOHTPOJIJIEPY - CAMO TTOCUUTAETCSI.

I[TpoBoza, MoAXOSIHMe K TUIaTe SHKOAEepa:

1. XKéntbii — GND

2. 3enénbiu — nuTtaHue (5B)

3. KpacHbIii — nuTaHue ceetoauoa (5,5MA, nazieHve HanpskeHUs1 Ha cetoguoge — 1,16B)
4. 5. Yépubiii 1 Benbnii — A 1 B KaHanbl SHKO/epa.

4.4 )XryT nNpoBOJ0B Py/IeBOro Kojieca

W3 pyneBoro Koneca BbIXOAUT MHOTO>KU/IbHBIN TTPOBOJ, OKAHUMBAKOIIUUCS 10-TUMTMHOBBIM
pa3sémoM. Bcero Ha pysieBoM Kosiece 10 371eMeHTOB yripaB/ieHust — 6 KHOTIOK 0e3 hUKcalyy, Ba
TIOZIPY/IEBBIX TIepeK/Ttouaresist 6e3 hMKcaluu U [Ba cBeToguoza. st yaobcTBa AambHEHIero
W3/10KeHUs], IPOHYMepyeM BCe 3/IeMeHTHI:

[l51st Toro yTOOBI TOUHO 3HAaTh Ha3HaueHHe MPOBOZOB, Py/IeBOe Koeco ObII0 pa3obpaHo 1 M3yueHa
cxema CoeJJMHeHU BHYTPH HeTO.
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BuHO, uTO HUUEro, KpoMe TaKTOBBIX KHOIIOK, CBETOAMO/IOB U UeTBIPEX AUOJHBIX cOOPOK BAV70
(D9-D12) 3nech HeT. Ha oT/ienibHBIX MajleHbKHX T171aTaX PacrioyioyKeHbl TAKTOBble KHOTIKU
TIO/IPYJIeBBIX NIepeK/Iroyaresien.

[MpuHLMNIMabHAS cxeMa (HOMepa, POCTaB/ieHHbIe Bo3jie 0003HaueHnH /jeTajieid COOTBETCTBYIOT
PUCYHKY BHeILIHero BH/ia Py/ieBOro Kosieca BhILIe):



Konnexmop JST cepuu EH

HymMepauus KoHMaxmos
cneea Hanpaso

L{eema npoeodos ykazaHbl Ha cxeme
X1

?QI ‘]:Dm
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HuodHeie cbopku: BAVT0

Jlerko 3dMEeTHUTh, UTO pa3pa60TqHKH HCI10/Ib30BaJ/IM AUOAHYIO Pd3BA3KY, yTOOBI C3KOHOMUTE IMUHBI U
IIoBeCH/IM BOCeéMb KHOIIOK Ha IIeCTh ITMHOB pa%éMa. ,Z[J'IH TOrO, YyTOOBI KCII0/IL30BaTh TaKyrO
KOHCTPYKLHXIO, HaM 6y/:[eT HEO6XO,£[I/IMO MMpaBHU/IBHO eé TMMOAKJ/IKOUHUTH U 3allpOrpaMMHPOBATL.

[Moakmtouatk Oyzem Tak (B 00bsCHEHUH UCTIO/B3YIOTCS HOMepa ITMHOB pa3béMa, 0003HaueHHbIe Ha
cxeme):

1. nunHbl NeNe 1-4 nozkstouaeM K LM pOBBIM TMHAM KOHTPOJI/Iepa U KOH(GUTypHpyeM Kak
INPUT_PULLUP;

2. rivHbI Ne5 1 Ne6 noik/iroyaeM K LUQPOBLIM MMHAM KOHTPOJ/Iepa ¥ KOHPUTypUpyeM Kak
OUTPUT.

[TporpammHo paboTaem Tak:

1. nomaém HIGH Ha niuH Ne5 1 LOW Ha rivH Ne6;

2. onpatvBaeM MuHbI NeNe 1-4. Ecin Ha Kakom-To uHe LOW, To COOTBeTCTBYIOLLast eMy
KHOMKa Haxkara, a ecii HIGH, To ornyiieHa. CooTBeTCTBME MMHOB KHOTKaM TMPHUBELEHO B
Ta0/IHLIe HIDKE;

3. Tenepb, Haob6opoT, Togaém HIGH Ha i Ne6 1 LOW Ha muH Neb;

4. u cHoBa ornpauvBaeM nUHbI NeNe 1-4. Ecii Ha kKakoM-To niiHe LOW, TO COOTBeTCTBYOI|as
eMy KHOMKa Hakara, a ecii HIGH, To ornyijeHa. CooTBeTCTBHE TTMHOB KHOIIKaM
TIpUBEZIEHO B Tab/HLIe HIDKE.



Tabnuiia COOTBeTCTBHSI TMHOB KHOMKaM. CTPOKM COOTBETCTBYIOT MMHAaM 1-4, B ssueliKax HaXO[ATCS
HOMepa KHOIOK, KOTOPBIM 3TUM IMUHbI COOTBETCTBYIOT:

ruH Ne5 = HIGH e Ne5 = LOW

NeTHMHA | Nob = LOW s No6 = HIGH
1 KHOTKa 4 KHOMKa 3
2 KHOIKa 8 KHOIIKA 5
3 KHOMKa 9 KHOIKa 6
4 KHomnka 10 KHOMKa 7

5. BckpoiTHe. biiok nepjaneu

KoHCTpPYKTUBHO KaXk/iasi Tiefia/ib TIpeACcTaB/isieT OO0 MoTeHIMOMeTp (TiepeMeHHbIN Pe3UCTOp)
cornpotuBieHreM 4,7kOM, BKTIOUEHHBIN TI0 CXeMe JIeJTUTe I HanpsbkeHus1. KpaiiHve BBIBOZBI 000MX
Pe31CTOPOB COeAMHEHbI MapasienbHO (KPacHbIM U YEPHBIN MPOBOAA), a LieHTPa/IbHbIE BbIBOJbI
BBIXO/ZAT Ha Pa3béM CaMOCTOSTeTbHO (OesTblii U 3e/1EHBIN MPOBO/IA).

Takum 06pa3oM Ha CeMHUITMHOBBIN pa3béM Tefianieil BEIXOAUT 4 poBoia. Bee rnpoBoja, Kpome
YEpPHOTO COeIMHEHBI Cpa3y C IByMsI TMHAMH Pa3béMa, T.e. CBOOO/IHBIX TIMHOB Ha Pa3béMe HeT.

TopMos
Kpacueii o
MuraHue
Senémail R 1
i
R? 4, K
-
SeMnA 4’ 7K
MuTaHue HéipHb1ii

Faztem nefanad,
BWA CO CTOPOHE! WTEIPEKOE

[ToTeHL[IOMEeTPBI PACIIONOKEHBI «3epPKabHO» - CIIMHOM APYT K APYTY, a TTIOTOMY Ha OJHOM Iefaiu
(TopMoO3a) Mpy Ha)KaTUM HarpsDKeHYe B CpefiHel TOUKe Jle/IuTe ISl yBeJIMuuBaeTCs, a Ha Jpyrom
(ra3a) ymeHbiiaercs. [Ipy 3ToM, MOTEHLIMOMETPbI He HAXOAATCS B KpallHUX TOJIOKEHUSIX, HU NIPU
OTIYLLIeHHOU MeJjany, HU NPY TIOJTHOCTBIO Ha)KaToM.

[MToganu HanpsbkeHWe 5B Ha uepHbI ¥ KPaCHBIM TTPOBO/IA M 3aMepsi/Tv HarpsDKeHHe Ha BhIX0axX
nenurtene (6esioM U 3e7IEHOM MPOBOJax). Pe3ynbrar:

Ornyijena Haxkara

Ilenanb raza 4,.8B 0,6B



[Tegasnb Topmosa 0,9B 4,8B

6. BeiBojbI

[TocunTaeM MMHBI KOTOPBIE HY>KHBI [I7IsI TIOAK/TIOUEeHHsT BCero 3Toro Aobpa He 3abbiBaem, uTo Kpome
TIOJK/TFOUeHHs] ATYMKOB, HaM Tak>Ke TTOTPeOyIOTCs IIUHBI /IJIs1 YTIPaB/IeHHsl MOTOPOM, it paboThbl
TIPUEMHUKA U TiepeJjaTuiKa, a TakXKe /IJisi KOHTPOJIsl TOKa B MOTOpe (He CTO/BKO /1JIsl eT0 3alllUThI,
CKOJIBKO [1J151 CO3laHus AIMHaMUUeCcKuX 3¢ (eKToB Ha pyre).

Y3en HyxHo nuHOB IIpumeyanus

bJ10K KHOTIOK phluara nepekroueHust 5

nepezau

[aTuuk cpefHero MoyioKeHus pyJist 1

OHKO/lep - IaTYMK BpalleHus PyJist 2

PyneBoe kosieco 8

Ilenanu 2 ADC nuHBI

[Tpuémuuk/mepegaurk FS1000A 2

[Tpuémuuk/nepenaunk nRF24L.01+ 4(6) SPI

Ynpasnenue apurarenem (TA7291) 3 1 uH - M

KoHTposb TOKa aBurarens 1 ADC nun

WUTOTO: ElgazBi:;nTozcin ot M5 rinx 3 ADC 1 1
IpuéMHUKa LM

Eciu peanv3oBbIBaTh IOTUKY MATAHKUS TaK, KaK OHAa pean30BaHa B OPUIMHA/ILHOM YCTPOMCTBe, TO
noTpeOyeTcs eIné ofivH TTUH 1 UHAWKAIUK (DaKTa Ha/TMuMs TIMTaHUsl MOTopa. XOTS, ero,
HaBepHOe, MOXXHO KaK-TO COBMECTUTb C TTMHOM KOHTPOJISI TOKA.

PaccmarpuBanuch Ba BapyuaHTa KoHTposiepa: ATMega32A u ATMega328P 6e3 KBapliia, C
vcrnoab3oBaHveM nuHOB PB6 u PB7 kak GPIO. MIMeHHO 3TV MUKpPOCXeMbl paCcCMaTpPUBAJIMCh B
OCHOBHOM I1OTOMY, UTO OHH MMeIOTCsI of, pyKoi. B ciiyuae ATMega32A nipe/rio/iaranaoch
CBOOO/THBIE TTMHBI BLIBECTH Ha Pa3bEéMbl M OCTaBUTh Ha C/Tydail BO3MOXKHO PacLIMpPeHust YCTPOWCTBA.
Y ATMega328P ke cBOOO/HBIX IMMHOB He OCTaéTcs. B pe3ysbraTe MPUHSTO pellleHre UCII0/b30BaTh
ATMega328P.
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