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PaboTa anexkTpnyeckou
cxembI(DC)

Mopenb: MX-T1 series

1. Bknrouute nutaHue KoHconb |
(220V).

2. MCB noaaet nutaHue Ha I 5
KOHCONb. |3

3. KoHconb nepepnaer a1
curHan Ha MCB, MCB e | 7 McB

nepefaet o6paTHbLIN
CUMHAN Ha KOHCOnb. /}\
4. MCB 3anyckaet ocHOBHOU S Mo [surarens

MOTOp U ABUraTENb TR e
noabema.

CONFIDENTIAL A D\




PaboTa anektpuyeckon cxembl (AC)

Mopgenu : T3x,T5x , T7x, T7xe serie:
Bnok nutaHus

-—

Bknrouute nutaHue(220V).

2. OT MCB nutaHue u 1

aHanoroBbIN CUrHan § 1 \
nepepaertca Ha UHTepceunc-
nnary KoHconb

3. WHTepdbenc-nnara 3
TpaHC(OPMMpYeT aHaANOroBbliA '
B uncppoBon curHan u nopaet .
NMUTaHMe Ha KOHCOMb. WHTepdencHas

4. KoHconb nepenaért oopaTHbIN MutaHue nnara
uncpoBOU CUrHan K nHtepdenc \
nnary, 3atem 4 2

TPaHCOPMUPOBaAHHbLIN CUrHan 1 ! !
nnét Ha MCB, obpaTHylo CBAi3b Mnara MCB

¢ MCB wu KoHconblo.
5. MCB 3anyckaet AC motop and /5\

A

ABuUurarternib nogbema.
: - : Buratens NBuratenn
Note: there is a power board to provide power to AC noobama
console directly in entertainments series ( )
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DCI Cucrema npuoaa

WHTepdeiicHas
nnara /4




Delta MCB cxema nonknrw4yeHusa

TB1

o
J10 P
J16
J12 .

JO LB

TB1 - AC Motor Cable Socket

TB2 - Input Power Cable Socket [%
J9 - Inside Fan Cable Socket

J10 - Digital Communication Cable Socket
J12 - Elevation Motor Cable Socket

J16 - External Fan Cable Socket

CONFIDENTIAL JOHNSON




Jlormctunyeckme omnoku

Y ICE{TR A
[ns onpeneneHns koaa
OLUMOKM , HEOBXOAUMO  ginering e
3anTn B VIHXXeHepHbIN — L e

PEXUM.
«Enter-3001-Enter»

EHEIH.':J

MCB :

Bbl MOXeTe Takxke
onpenennTb, ecTb N
Kakne-nmbo npobnemsl ¢
TEM UM UHBIM Y3ITOM MO0
CUrHarnam CBeTOoANO0B
Ha nnate MCB.
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DCI/Analog List

NUMBER OF ERROR / FUNCTION
BLINKS

1 2.5 Vdc Ref Status Soft Fault
2 1.85 Vdc Ref Status Soft Fault
3 Phase B Current Sensor Soft Fault
4 Fhase A Current Sensor Soft Fault
] Phase C Circuit Open Soft Fault
i Phase B Circuit Open Soft Fault
T Phase A Circuit Open Soft Fault
B DCLink Bus Oveneoltage (MAx_VDC1) Soft Fault
B Critical DClink Bus Cvervoltage (MAX_VDC1) Soft Fault
10 DCLink Bus Undervoltage Soft Fault
1 llegal Speed Command Soft Fault
12 Phase Ower Cument (RMS) Soft Fault
13 Faulty Speed Sensor Soft Fault
14 Heat Sink Ower Temperature Hard Fault
15 Crwer Temp on Motor or Drive Hard Fault
16 Reserved WA

17 Brake Gate Driver Fault Hard Fauit
18 Phase A Low Gate Driver Fault Hard Fauit
12 Phase B Low Gate Driver Fault Hard Fauit
20 Phase C Low Gate Driver Fault Hard Fauit
21 COutput Peak Ower Cument Hard Fauit
s Phase A High Gate Driver Fault Hard Fault
3 Phase B High Gate Driver Fault Hard Fauit
4 Phase C High Gate Driver Fault Hard Fauit
25 DClink Bus Oveneocitage Hard Fault
26 Reserved WA

o) Reserved WA

28 Reserved WA

et Reserved WA

30 Reserved MiA

M Reserved WA

2 Reserved WA
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MX-T4x/THx Koabl owmbok

El HekkopekTHoe nonoxeHue WTOKA ABUratenis NOABEMA
E2 HekkopekTHoe nonoxeHue WTOKa AsuUratens NoAbEMA
E3 HekkopekTHoe nonoxeHue WTOKA ABUratenis NOABEMA

E5 HenpaesunbHas HavanbHaa ckopoctb ( oTnuuHoe ot 0,8)
E6 Runaway belt

E7 HeucnpaeHocTb aaTyuKa CKOpoOCTU

E9 Speed Range (usually caused by calibration)
E16 | Stuck key error

E18 | TIpo6nema c knrouyom 6esonacHocTu

E19 |C6oir TTO

Owmbkn MoryT 6bITb pasAesieHbl Ha CBA3aHHbIE ¢ paboTou ABUraTens

" K R CQ\
noavema (E1 - E3) u aatumka ckopoctu (ckopocTtbro) (ES Elevation Errors

TlepemeleHue u (E1-E3)
CucTemHbIe < P r— Speed Errors

Wwnbkum (E5 - E9)

OnepaumoHHbIe
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LndpoBble koabl OLLNOOK

0x01A2 elevation direction is reversed(aBuratens nogbLEMa HenpaBUIiIbHOE NOSOXEHWe LITOKA)

0x01A0 elevation is disconnected (gBuratenb nogbEémMa- HeT NOAKIOYEeHUs)

0x0140 elevation is stalled(aBuratenb nogbéma HenpaBuribHOE NOJNIOXKEeHUE LUTOKA)

0x01A1 calibration on the incline motor fails (He npoxogut kKanM6poBKa ABUI. NnoabLEMA)

0x02A0 CkopocTb 3afaéTcs Ha gucnree, HO NMOJIOTHO He ABuXeTcA.)[IlpoBepuTb NonoxeHune n
COCTOSIHME AaTyMKa CKOpPOCTU

0x02AE checksum failure on critical novram loading Owu6ka NO

0x02AF checksum failure on non-critical novram loading Owun6ka NO

0x029F error created by the motor controller - only used for AC motors Owun6ka MCB
the emergency circuit on the interface board fails NMpo6nemsi c

0x02B1 =
MHTepcencom(coeanHeHuUs)

0x02B2 the emergency circuit on the interface board active Npo6nemsbi ¢ nHTepdencom

0x04A0 the console's communications is lost ( [oTepsiH curHan ¢ KOHCONbHO)

0x04A1 the motor controller board's communications is lost (lMoTtepsiH curHan ¢ MCB)
receives a command from the console with its correct packet, but the interface board

0x0441 has no function to support it.( He nogaepxxuBaetcs curHan ¢ KOHconu nHTepdgencHomn
nnaTom)

0x0442 the received command code from the console is correct and is supported. CurHan c
KOHCONM NpaBUIibHbLIN U NOAAEPXKUBAETCS, HO He XBaTaeT AaHHbIX ANA KOMaHAbI.

0x0301 Flash or EEPROM error Owun6ka NO

0x3A5 Falled to Ioacli_proc ram I'Il_go6nema C 3arp 3KOVI I'IO

N2 AR F;MJ'% H; g a'nrﬁE 3arpys3 Jmﬁo




DCI LED cBeToanoabl
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LED Reference OnucaHue

Designator
STATUS LED 1 Auxiliary Status LED (BcnomoratenbHbIv cBTOAMOA)
LED 2 Auxiliary Status LED

LED 3 Auxiliary Status LED

LED 4 Auxiliary Status LED/Digital to Analog Output.

LED 5 naeHbIN ceeToanoa/Ownbka cBeToAMOAQ

AC LED 6 YkasbIBaeT NOAGETCA NU HanpsaxeHue Ha wuHy DC
+VCON LED 7 YkasbIBaeT NOAAETCa NU HanpskeHue Ha KOHCOnb
VDSP LED 8 YKka3bIiBaeT NOAaETca nu HanpsaxeHue Ha DSP
DOWN LED 9 Yka3biBaetr noaaértca nu komaHaa BHU3 Ha asuratens noavéma

uP LED 10 YkaseiBaeT noaaérca nu komaHaa BBEPX Ha asuratens noavéma
PWM LED 11 YKkasbIBaeT ecTb S KOMAHAG C KOHCONMU Ha u3MeHeHue CKOpOCTU
SPEED LED 12 YkasbIBaeT (Muras), 4to npobnemsl ¢ 3HKOAEPOM.

NORMAL OPERATION

1. LEDs 1, 2 and 3 Sequence back and forth fo indicate the processor is on-line and operational.

2. LED 4 is used as a discrete/analog signal to the upper console.

3. LED 5 indicates system status/mode. Currently 3 modes are defined safe mode, stand-by mode and run mode. They
are defined as follows:

a) Safe Mode - When the controllers safety relay is not energized and no error exists, LED 5 remains of f.

b) Stand-by Mode - When the safety relay is engaged but the system is not outputting an active PWM to the
motor and no error exists, LED 5 blinks off and on at a fast rate.
c) Run Mode - When the system outputs an active PWM Control signal o the motor and no error exists, LED 5
remains ON.
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CBetoanoabl HTepdencHoOun nnaThl

LEDL &

D‘] AGL
= ol
| LED2
| o
bl
) PUR/ALIU
LED CBeToguopn OnucaHue
DIAG1 LED 1 YKasbl?aeT , YTO ecTb cBA3b Mexay CCB un nHtepcenc-
nnaTow.
DIAG2 LED 2 YKa3bl?aeT, 4YTO ecTb cBA3b Mmexay MCB u untepdenc-
nnaTom .
PWR/ALIVE LED 3 YKasbiBaeT Ha noaaepXKy HanpshkeHus yepes MCB
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OunarHocTuka cooodLweHn o6 owmnodKax
[CumnTOoM] Ha aucnnee koHconu ownbkn “0x01A0/ 0X01A1 / 0x01A2 / 0x0140 ”

[MpnunHa] Owunbka aoBUraTtensa nogbeéma
[PeweHne]

MpoBepLTe coeanHeHna Kabensa asuratensa noabéma ¢ MCB.

2. Boungute B meHo «MHXeHepHOro pexuma» “enter 2001 enter” Ha aucnnee
nosBUTCA coobleHne “Engineering Mode”.

3. Bbibepute nyHKT “Auto Calibration”, HaxxmuTe “Start” , ecnu kKannbpoBka He
NOMOXeT, NonpoodymnTe, BPY4YHYHO YCTAaHOBUTL NOJIOXKEHUEe LUTOKA ABUratens
noabeéma. .

Bbi6epute “Manual Cal Elevation Min” HaxmuTte“Start" ana HacTpouku.

5. [lpoBepbTe nepepayvyy curHana c kKoHconu Ha MCB, npoBepbTe cBeToamnoabl 9 n 10
Ha MCB, ecnu oHM He ropaT, NpoBepLTe Kabenb KOHCONN U KOHconb . Ecnun
cBeToAuoAbl FOpAT NpoBepbTe ABUratesib noabéma. (PucyHok A)

6. 3ameHute MCB.

CONFIDENTIAL



OunarHocTuka cooOLwweHnn ob omnodKax
[CumnTOoM] Ha gucnnee koHconu ownbka “0x02A0 ”

[MpuunHa] CkopocTb yCTaHaBNMUBaeTCA HAa KOHCOJIU, HO MOJSIOTHO He
ABUXeTCH.
[PeweHune]

NpoBepbTe coeauHeHUe Kabensa gaTymMka ckopocTtu (puc A)

2. [lpoBepbTe COCTOSIHME Ha NpeaMeT 3arpsA3HeHus ontonapbl U
nosio’keHme gucka.

3. [pu BpaweHnn 6eroBoro noniotHa, ceertoamon Ha MICB Ne12 posmnxeH
MUraTtb, €Cfiv HeT-3aMeHUTe AaT4YNK CKOPOCTM.

4. Ecnu pa - 3ameHuTe curHanbHbIn Kabenb MCB. (Puc B)

(Puc (Puc
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OunarHocTuka cooOLwweHnn oo omodKax

[CumnTOoMm] Ha gucnnee koHconu “0x02AE / 0x02AF”
[MpnuunHa]l

C6oun nporpammHoro obecne4vyeHms nHtTepcgencHom nnarhbl.

[PeweHue]
1. MNepe3anyctute AopoxKy( Bkn-Bbikn).
2. YctaHoBka(oo6HoBneHue) MO nHTepcpencHomn nnartbl.

3. 3ameHuTe uHTepdeucHyro nnaty . (Puc A)
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OunarHocTuka coooLeHnn o6 owmnobKax

[CumnTOoM] Ha gucnnee ownbka Error “0x029F”
[MpuunHa] HeT ABUXXeHnA 6GeroBoro NonoTHa, ABUraTtesnb He 3anycKaeTcs.
[PeweHune]

1. TlpoBepkTe coeanHeHne Kabena patymka ckopocTu. (Figure A)

2. TpoBepbTe ONTUYECKUN AAaTUYUK U AUCK (HA 3arpsAA3HEHUEe U MexX.
noBpexaeHue)

3. KpyTtHute 6eroBoe nonoTHo BpYy4Hyto, cBetoanon Ha MCB gonxeH
MUIrHYTb, ECNn HeT, TO 3aMeHnTe faTUYnK CKOPOCTMW.

iqure (Figure
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OunarHocTuka cooOLwweHnn oo omodKax

[CumnTOoM] Ha aucnnee koHconu “0x02B1 / 0x02B2”

[MpnuynHa]

KopoTkoe 3aMbiKkaHMe B Llenn BKIHOYEHUA Kno4va 6e3onacHoOCTHU
[PewweHue]

1. lNpoBepbTe UCNPaBHOCTb U paboTy Knroya 6e30nacHOCTM!.
3ameHuTe ecnu Hago (Puc A)

2. 3ameHuTte CCB.
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OnarHocTmnka cooobLeHnm ob owmodbkax
Cumntom] Ha ancnnee koHconu coobweHune “0x04A0”

MpnunHa] CBA3b C KOHCOMNbLIO NOTepsHa (HeT curHana)

PeweHue]

1. Ecnum coobuweHune “0x04A0” n Ha nHtepchencHon nnate LED 1 He
roput. (Puc A)

2. lMpoBepbTe coeanHeHUe CUrHaribHOro nposoaa ¢ MHtepdencHom
nnatou. (Puc B)

3. 3aMeHuTe CUrHanbHbIN NPOBOA.

3ameHunTe nHTepdgencHyro nnary .

=

r

A

e

I‘ @
e

=

] .
[ Bl
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OunarHocTuka cooodLweHn o6 owmnodKax

[CumnTOM] Ha aucnnee coobweHne “0x04A1”

[MpnumnHa] Het curHana ¢ MCB

[PeweHue]

1. Ecnu coobuweHne“0x04A1”, n ceerogmnopn Ne2 Ha nHTepcheCHOMN NnaTte He ropur.
(Pnc A)

2. [lpoBepbTe coegnHeHne curHanbHoro nposona MCB ¢ uHTepdencHoun nnaron .
(Puc B)

3. 3ameHuTe curHanbHbIU nposog MCB .

4. 3ameHuTe MHTepchenucHyro nnary.

(Puc

A B)
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OunarHocTuka cooodLweHn o6 owmnodKax

[CumnTOM] CoobuieHne Ha koHconu “0x0441”

[MpnuynHa]

UHTepdencHaa nnata He onpegenseT curHan ¢ KoHconu. Coon MNO
Ha MHTepdencHom nnare
[PeweHune]

1. Tepe3anycK OOPOXKU (BbIKN-BKN)
2. OGOHoBneHnune MO Ha wuHTepdencHom nnare.

3. 3ameHuTe uHTepdeucHyro nnaty. (Puc A)
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OunarHocTuka coooLeHnn o6 owmnobKax

[CumnTOoM] Ha ancnnee coobweHne “0x0301”
[MpnunHa] Co6om NO CCB

[PeweHue]
1. Mepe3sanyck AOPOXKN (BbIKnN-BKn)

2. ObHoBneHue NO CCB koHconu (Tonbko y
[NocTaBLumKka)

3. 3ameHa nnartbl ynpasneHusa koHconun CCB.
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InarHocTuka coobLieHmnn oo ownbKe

[CumnTOM] CoobweHue Ha aucnnee “0x3A5/
0x3A6”

[MpuyunHal
Co6omn 1O (0x3AS5)
Cooun MO (0x3A6).

[PeweHue]

[MepeycTtaHoBuTb 10. 3ameHa nnaThbl.
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[1Buratenb nogbema

e OO0 OCHOBHbIX OTKa3ax B pabote aoBurarens
nogbeémMa-coooLlaT Kogbl OLUMOOK Ha aucnnee.

e MoTeHUUOMETpP - eAUHCTBEHHbIU KOMMNOHEHT B
ABurarterne, KOTOpPbIN MOXeT ObITb cpa3y
npoTecTUpPOBaH MU onpepeneHa HeEMCNPaBHOCTb.
UcnpaBHOCTbL ABUratenss MOXXHO onpeaenuTb
TeCTepoM U3MepuB CONMPOTUBIIEHUE
noTeHUMomMeTpa.
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TecTnpoBaHMe NOTEHLMOMETpPA

<
«

1=
=

X+Y=10K
« OObI4YHOE N3mMepeHue cConpoTUBIIEHUA (@]
TecTepoMm, NoKaXxeT MCNPaBHOCTb
noTeHUuomMmeTpa..

 [MoacoeauHseTe TecTep K KOHTaKTam
pa3bEéMa OpaHX-CUH, OpaHX-KOpUu.
« Pabouee conpoTuBrieHMe OOMKHO ObITb He
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[OBuratenb nepemeHHoro Toka(AC)

- [Buratenem nepemMeHHOro Toka, yrnpasnseT nnara c
LUMPOKO-UMNYnbcHOM Moaynauunein( LUIMM(PWM)

oy — NMouck HeucnpaBHOCTEU CUCTEMDI
10 B npuBoAa, 3aKkro4yaeTcs B

5 05 TeCTUpoOBaHUU NNaTbl

E ) ynpaBneHua gsuratenem (LULUM) n
m

camMoro gBuraTtens.

| CunbHbIA WYM Npu pabote aBUraTens,

-10 1 - YKa3biBaeT Ha HencrnpaBHOCTb

. . . noaAlWNHUKOB.

0 5 10 15 (ms) *20 BblICOKasA TeMnepartrypa agsurartens (Gonee
&n example of P in an AC motar drive: the phaze-to-phaze o 50 rpap‘) W 3anax ropenoro yKa3b|Ba|'OT Ha
voltage (blue) is modulated a5 a series of pulses that resuts ina sine-  FIFTOXOWUM KOHTAKT UMY OTCYTCTBUMU (ba3 bl.

like: fluz density wavetorm (red) in the magnetic circuit of the motar. The
amocthness of the resultant wavetorm can be controlled by the width
and number of modulated impulzes (per given cycle)
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TecTupoBsaHue asurarenia nepemeHHoro
ToKa(AC)
AB ,AC BC=25()

..... W &

R\
o R !
ol e . o | e -

| -

Ucnonb3yuTte Tectep Ansa onpeaeneHne oopbisoB B Lenu . ConpotuBneHue
BCeX Tpéx pas, AOMKHbI ObITb OANHAKOBbLIMMU.(2,5 OMm)
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