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1 MR
+ TwinCAT3 (Engineering)
TMCC160-EVAL v.1.2 TMCC160-LC CoE FF & M (R R AVA.01 5 5 /)
TMC8462-EVAL v.3.1, Ether CAT Nstif=ilith i T A H (TMC8462-EVAL 5 TMC8460-EVAL 7))
.« MLEIE L CATS
TMCL-IDE ¥t
RS485/RS232-USB & Fil #%

2 %# TMCC160-EVAL F1 TMC8462-EVAL

W R HAR, TMCC160-EVAL %5 TMC8462-EVAL iz, AN gm S 38 FIE /R 175 28 H#:E] TMCC160-
EVAL. XTI S SEF5 | HE iES % TMCC160 F1 TMC8462 3% F-it.

2.1 FHe CAN &EACSS
TMCC160-EVAL 75 Z#7 FE a0 F U L CANGE i 28

Figure 1: it CAN j&HC#s
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2.2 Bkzk
TMCB8462-EVA LEKZ LB T:
* JP1: VOUT = VIO2 (N 7EE)
* JP2: VOUT = Fixed (FILTEE)
JP3: PDI SH(ARED) BUS = 0 (L 7E )
JP4: PDI EMU = 0 (R B, RSN E S HTMCC1 6040 1)
JP5: EXT = nES SEL (NIATEE)
YENZ7%, 1S4 Figure 2.
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TMC8462-EVAL V3.0

Figure 2: TMCC8462-EVAL %1
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PDI_SPL_sck | —ollSCK 3L | gpry_sck SPI1_SDI 32 SPIL_MOST 55 pr J4
e — : 29 v = 30 SPI1_CS =
| MFC_CTRL_SPI_MOSI 37 SPI2_SDI SPI1_CSN = { PDI_SPI SYNC_OUTO 1 2 LATCH_INO
MFC_CTRL_SPI_SCK } 55 SPI2_SCK SPI2_SDO gf \! MFC_CTRL_SPI_MISO SYNC_OUT1 LATCH_IN1
[ MFc_ira 22— SPI2_CSN1 SPI2 CSN2 5, PDLSPLIRQ RESET OUT 3 4 RST N
MFC_ES_MCU } 5T CLK16 SPI2_CSNO 55 { MFS_CIRL sPI_Cs = 5 6 =
»51 DI010 DIO11 52 F +3Vv30 7 8 MFC_ES_HEADER >
<_EN_16MHZ_oUT =— DIO8 DIO9 X ﬁB:_ECO)F 9 10
»<— DIO6 DIO7 —2=X |
a0 i ] g T a— ) —
DIOS AINO 5T 104 GV EREG
1 15 16
FROHSEE DIOL 9 gigi gig; G PROM_CLK | J_
ID_CH1 Vi ID_CH1 DIOO 8 DIOO = TSW-108-07-G-D _|
+5V_REGC g +5V CS_CHO i ?OS ((::S?
1 GND I0_CLK >
VM<t VM GND
HLE-122-02-F-DV 1

Figure 3: TMC8462-EVAL: Left connector #11 J4
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Figure 4: TMCC160-EVAL connectors
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HEADER| 12
INTERFACE
GND GND GND
Figure 5: TMCC160-EVAL: Left connector and X6
Table 1: TMC8462-EVALF TMCC160-EVALZ [A1#:%%
TMC8462-EVAL TMC8462-EVAL TMCC160-EVAL TMCC160-EVAL
Signal Left Connector JP4 Left connector X6
5,0v Pin_27:. +5V_USB Pin_12: +5V
GND Pin_2: GND Pin_2: GND
SCLK Pin_31: PDI_SPI_SCK Pin_31: SCLK_SPI1
MOSI Pin_33: Pin_32: MOSI_SPI1
PDI_SPI_MISO
MISO Pin_32: Pin_33: MISO_SPI1
PDI_SPI_MOSI
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Table 1: TMC8462-EVALF TMCC160-EVALZ [A3:4%;

TMC8462-EVAL TMC8462-EVAL TMCC160-EVAL TMCC160-EVAL
Signal Left Connector JP4 Left connector X6
/CS Pin_30: /PDI_SPI_CS Pin_30: CSN_SPI1
PDI Pin_26: PDI_SPI_IRQ Pin_20: CON_CANL
SYNC Pin_39: SYNC_OUTO PIN_18: CON_CANH

HTEMECE, PDI_SPLER XGEHA (MOSI <-> MISO)
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Figure 6: TMCC160-EVAL FF &M #1 TMC8462-EVAL JT &
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3  UfATZE TMCL-IDE i B

WS — IR TMCCT 60 EVALS TMCL-IDEFR R K. B R 1R1R A 5 SE I E ML & (Qn AL
o4y, rideesesl, PIZ%R) . 81T RS232 &) 485 FITMCL-IDEE . 7EiE T 2 BiF 245 TMCC160-EVAL #2/tH,

TR (VS).
& TMCL-IDE R FAESHALE. 1R AL FEEETMCL-IDEE HIE 1T (WIFE wizard), 76 FHTwinCAT 345 # F A1,

HIl, R ER T AR

3.1 #1 TMCL-IDE & ifl
TMCC160-EVAL 3C#F RS232 #1 RS485 B, @i a0 T Bk it B AR [)m

Rpin Description Connector
1-2 If pin 1 and 2 of the interface switch is
connected, RS485 interface is active.
o= 2-3 If pin 2 and 3 of the interface switch is
connected, RS232 interface is active.

Table 2: Bk41%5F RS32/RS485
TR Y USB-RS232445 15 (AN TTL-232R-5V) W kLR 5 | if12 w] LIE BEH.

JE 1 RS232E(RS48558

& TMCL-IDE 3.0

|Flle Tools Options Views Help

on B X110 cone (serial )
v ) Serial || connection Timer TMCL-Log
% covsisernacor || R J
e
SearchIDsfrorn:| 1 to: 112
Reply ID: [ 2F
Progress:
Connect | Disconnect

Figure 7: i1 RS232i@

HTMCC160-EVALFITMCL-IDERLIE R £ 2 5 W T K.
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A TMCL-IDE30 —~ X

‘F\\e Tools Options Views Help

L i $aRD s e

| Connected devices x

'} COMO (Serial) =

Connection  Timer ~ TMCL-Log

Baudrate:
EVAL [V 2.09]

SearchiDsfrom: | 12 tor | 132
W Directmode

Q) Global parameters Reply ID: S
[ Tmct reator Progress: | =
v Axisd
£ sertngs
™ Flags conpect. | Disconnect_ |
TMCE130 —

v Control mode

locity mode
i ode
v Info graph and display [N S\

244 Torque graph

14 Velocity graph
44 Position graph
/4 Ram debug

S parameter display
MOTION CONTROL

0cmds/sec |MEM:105008KB | CPU:2%6

Figure 8: TMCC160-EVAL 7ETMCL-IDEF-Ta

FETMCL-IDEF F)Wizardsh] LA FHIA GRS e A E /RECE . Q1R %m0 2 A2 /R &L (8 B A1, 155 — P EHall
Wizard HEIEE /R, £ wizards T B S BT,
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3.2 Hall Wizard
1. REERRES

7 Wizard - = %
3} com9sserialfid1/TMCC160-EVAL [AO] BLDC hall wiring wizard (2/4)

Hall sensor assignment

For a check of the hall sensor connections, the motor must be Actual commutation angle
G 7 = S 32697
rotated with a controlled commutation angle, a defined force, 26168 \
and no load. 19639
13110 controlled angle
2381 = Il angle
Associated settings 6477
-13006
Torgue [mA]: -19535
-26064
[ Hall sensor invert oo

Saye settings < [ B

3) Please select the picture, that fits your actual
hall sensor signal at best:

1) Turn the motor now?
Start Stop
4) Update hall wiring

2) To check wiring and settings for the hall sensor, please look at the and settings as follow:
actual angle signals and answer the following two questions:

How often crosses the blue, the red line? l 6 times 4
Salaib ..

How is that behavior of the two lines to each other?  parallel

' Q ] rintro: O rHallalignment: @ +Hall resolution: O *Test drive: O @ ][ @ )

Figure 9: Hall Wizard - T/ {5 55800

2. FENEhEsE O A LT I EAME N #3E ] (Controlled Mode) 835 & T2 /R FOCSE IR P EAE i
(hall sensor)).
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Z: Wizard - X
3 com9/Serial/id1/TMCC160-EVAL [AO] BLDC hall wiring wizard (4/4)

Hall based test drive

Velocity
1001
900.8
800.6
7004
target velocity [rpm]
actual velocityirpm]
600.2
500 — »
399.8
299.6
1994
93.2
El
[ o)
velocity ramp control velocity control
Commutation mode Max. velocity [rpm] Actual vel. frpm] 1000
[ enable velocity ramp Target vel. [rpm]
e :
[ & | Slitror ) *Hall slgnment O = Haliresolution: ) Miestdive: @ (@]
Figure 10: Hall Wizard - test drive
3.3 Encoder Wizard Zt3#3il &
1. AERIEERERE DA LURIRAS 835 5 A7 1
#: Wi - %

T com9sSerial/id1/TMCC160-EVAL [AO] BLDC encoder wiring wizard (2/4)

Encoder connection

Actual commutation angle
22570
26049 A
19528 ";_
For a check of the encoder resolution and direction, the motor must be rotated with a controlled commutation angle, a 12007 \
e controlledngie
defined force, and no load. N
5436 encoder angle +
-35
-6556
13077
19598 .
Associated settings. 26119 \
32640 =
Torque [mA:
l (B
Encoder steps per rotation:
[ encoder direction
(save) 3) Solution:
Allfine. Please save the
settings and g0 to the
1) Turn the motor now? next step.
Start, Stop
different direction same direction N
i »intro; ) *Encoder alignment: @ »Encoder resolution: O »Test drive: O | @ ®

Figure 11: Encoder Wizard - JrliB 2311
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2. BWEIRESEEN AL

# Wizard

T coMorsserial/id1/TMCC160-EVAL [AO]

= x
BLDC encoder wiring wizard (3/4)

Motor poles and encoder resolution

For an estimation of the motor poles of your motor and the resolution of the encoder, the motor must be rotated with a controlled commutation angle, a defined force, and no load,

1) Start the motor now

2) Clear the estimated results at a motor position which s a asy to remember and then read the estimated number of motor poles after exactly one revolution. For the number of encoder steps a longer measurement is recommended.

Estimated settings

Motor poles: 8

Encoder steps: o

=)

3) Update and save the assaciated motor and encoder settings.

Associated settings

Motor poles [ 8

Encoder steps: [ 2000 ]

|save settings

= rintro: Q ~Encoder 3 - O *Encoder resolution: @ sTest drive: O (@l ®

Figure 12: Encoder Wizard - 4wt 8853 9%

# Wizard

T com9sSerial/id1/TMCC160-EVAL [AO]

= x
BLDC encoder wiring wizard (4/4)

Encoder based test drive

Velocity
1001 —
900.8
800.6
7004
target velocity [rpm]
E: i actual velocity[rpm]
6002
500 »
3998
2996
1994
99.2
3
[T 2
Velocity ramp control Velodity control %
Commutation mode Encoder init mode Max. velocity [rpm] Actual vel. [rpm] 500 3
— —— I enabievetoary om a—p—
)t () (] (2
| & »intro: Q *Encoc ent: O »Encader resolution: O »Test drive: @ | @ |

Figure 13: Encoder Wizard - Test drive
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The TMCC160 needs to be powercycled for the encoder change to become effective.

4 H TwinCAT i ifl

4.1 TwinCAT F#
— R AT TwinCAT3 Engineering iz = #2 HH i &

4.2 #Nhnm ESI XA

7 TWInCATHERINESISCf:,  ESISCHERT LAZE TMCC160 page Mt &, ¥ TMCC160-LC CoE_Hw1.00_Fw4.01.xml
i E | TwinCAT folder: .\TwinCAT\3.1 \Config\lo\EtherCAT

I [ [ = | EtherCAT — O *
Start Freigeben Ansicht o
« v A » Dieser PC » Lokaler Datentrager (C) » TwinCAT » 3.1 » Config » lo » EtherCAT v 0 EtherCAT" durchsuchen yel

inetpub ~ [0 Name - Anderungsdatum Typ GroBe ~
Intel |=| BECKNOIT ELS000 LE11.2U10 1 1222 ANIL-LOKUMENT 1,580 Kb
=] Beckhoff ERTwox 5 XML-Dokument 165 KB
MentorGraphic ] Beckhoff ERZiax XML-Dokument 259 KB
OMRON ] Beckhoff ER3x XML-Dokument 982 KB
PADS Projects | Beckhoff ERboa XML-Dokument 318KB
PADS_ES_Evalu = Beckhoff ERSwox XML-Dokument 273 KB
PADSViewer Pr |2 Beckhoff ERBoe XML-Dokurment 494 KB
Perflogs =| Beckhoff ERThox XML-Dokurnent 1.503 KB
Programme =) Beckhoff ERBwe XML-Dokument 207 KB
| Beckhoff EtherCAT EvaBoard XML-Dokurnent T2KB
Programme (x = Beckhoff EtherCAT Terminals XML-Dokument 53KB
temp =] Beckhoff FBIXXX XML-Dokument 29KB
TwinCAT || Beckhoff FCioat AML-Dokument 21KB
3.1 2] Beckhoff [Lxooec-B110 XML-Dokument KB
AdsApi 2] TMCB46x-EVAL-PlugFest'1 XML-Dokurment 10 KB
Common32 = TMC346x-EVAL-PlugFestV2 XML-Dokument 6 KB
Commonéd =) TMC2460-Eval_Device_Emulation XML-Dokument 18 KB
=] TMCC160-CoE_Hw1.00_Fw4.01 XML-Dokument 169 KB
Functions ] TMCM-1310-CoE_FOC_V205 XML-Dokument 151 KB
Me = TMCM-1310-5eagate XML-Dokument 147 KB
TeSwitchRun =] TMCM-1315 XML-Dokument 159 KB

Windows W =] TMCM-3213-CoE_V101 4.10.2016 15:0 XML-Dokument 266 KB w

85 Elemente =

Figure 14: * .xml SCAF$5%) TwinCAT i

4.3 7£ TwinCAT %51 TMCC160-EVAL
15 FH W 2% (CATS R AT B TMCC160-EVALFIPCiZE 42

Trinamic Device

EtherCAT :
PC + < — » | Link IN
TwinCAT
Link OUT

Figure 15: £ EtherCAT =E3hFI M3
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1. ¥TFF TwinCAT XAE (VS2013)
2. filgE TwinCAT XAE Project (XML Format)

3. I/0 — Devices — Scan

w TwinCAT Project3 - Microsoft Visual Studic
FILE EDT VIEW PROJECT BUILD DEBUG  TWINCAT

C0-Q | Bro-2'H |J"| Y aaoee-)
‘n BB 2R & @2 | <ol .
Solution Explorer =
COohf| o-a| &=

Search Solution Explorer (Ctrl+ ) T

fa] Solution 'TwinCAT Project' (1 project)
4 ol TwinCAT Project3
b @l SYSTEM
MOTION
o PLC
0 sAFETY

ﬁtl Ma |:| Add New ltem... Ins
0  Add Edsting ltem... Shift+Alt+A
Export EAP Config File

‘o Scan L‘\?

Paste Ctri+V

Paste with Links

Figure 16: $9T& TMCC160-EVAL

Microsoft Visual Studic >

HIMNT: Mot all types of devices can be found automatically

QK I Abbrechen

Lag -

Figure 17: Confirm

©2020 TRINAMIC Motion Control GmbH & Co. KG, Hamburg, Germany
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4.  Scan for boxes — yes
(Modul is a box)

5. NC configuration — OK

1 new /0 devices found >
[]Device 2 [EtherCAT]  [Ethemnet [TwinCAT-Intel PCI Ethermet Adapter (Gigab] EK
Cancel
Select Al
nzelect all
Figure 18: Found EtherCAT devices are displayed
Microsoft Visual Studio
0 Scan for boxes
JF\ Mein
Lag
Figure 19: Scan for boxes
>

EtherCAT drive(s) added

Append linked axis to; (®) M - Configuration
(") CMC - Configuration

Figure 20: NC-configuration

6. Activate Free run BiE R 21T — yes
(activate PDOs)

©2020 TRINAMIC Motion Control GmbH & Co. KG, Hamburg, Germany
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Microsoft Visual Studio

o Activate Free Run

la . Mein
[,
L
Figure 21: Activate Free Run & 3% 1217

TMCC1607F & M Z7n NIRBNES1 Drive 1 (TMCC160), & 25 FTRs -
R EoRNE 23 ) Box (), MINHFT 4.4 FHIRAHE .

4.4 UM HHEEPROM
KT AR EEPROM B HT. AN SR & S n N Box1, NIA7ii# T EEPROM FEH -

D TwinCAT Project10 - Microsoft Visual Studic. X | Quick Launch (Ctrl+Q) Pl- 8 x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
" | B-o-2 | %2 -] » A, - [Release | [TwinCAT RT (64) -] A I RmerRseEE-.

w8 B2RE @i [oor ] | | [ z

Solution Explorer i x [ DS Symbol Watch
@ -8 &= Symbol

Search Solutien Explorer (Ctrl+@) P~

57 Solution TwinCAT Project10’ (1 project)
4 ol TWinCAT Project10
b @ SYSTEm

4 ¥ Devices
4 [ Device 2 (EtherCAT)
“8 Image
*8 Image-Info
2 SyncUnits
» Inputs
b W Outputs
b @ InfoData
4 @ Box 1 (PFFFFFFFF RFFFFFFFF)
b @ InfoData .
& Mappings | Error List

T - |/@ 6Erors | ¢ 0Wamings | @ 0Messages | Clear Search Error List

Description File Line Column | Project

€1 00.05.2012 17:24:34 416 ms |
‘Box 1 (PFFFFFFFF
RFFFFFFFF (1007): INIT to
PREOP" failed! Error: ‘check
device state for PREOP', AL
Status '0x0011" read and
‘0x0002" expected. AL Status

ode hO01E _ laualid

Creating project TwinCAT Project10"... project creation successful.

Figure 22: TMCC160 {%H#1T EEPROM F i

1. W Box 1(.) — Online — 75 EEPROM HE T
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D TwinCAT Project10 - Microsoft Visual Studio % | Quick Launch [Ctrl+0) P o B x
FILE EDIT VEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
e B-o-SEE| X Ta]9 - -] » atach. - [Release -] | TwinCAT RT (x64) B | RerREeED -
B B2NE ®i <o -l | | | i | = =
AR Tincar Projectio = x A b ;
@ o-T| &~ Genersl Adapter EherCAT Online | CoE-Oriine Symbol Yalie
Search Solution Explorer (Ctrl+) P~
537 Solution TwinCAT Prajectl0’ (1 project) No Addr | Name State CRC
2 TwinCAT Projecti0 of 001 Box 1§
i ;Jﬁ'gﬂm’?ﬂ I Request INIT state
Request 'PREOP" state
Request 'SAFEOP' state
Request ‘0P state
4 Euwo Request 'BOCTSTRAP' state
4 %% Devices Clear ERROR state
4 = Device 2 (EtherCAT) 1
*8 image [ eePrOM Update... I |
*B |mage-Info - Firmware Update...
5 2 ISY’“t“”'tS Actual State OP |  Advanced Settings... P
nputs } |
b gt ni | [PeOp] [sdeD  Ppropertis.. + jiu
b @ InfoData Clear CRC Cleg Export.. : o
4 @ Box 1 (PFFFFFFFF RFFFFFFFF) e = iR
> @ InfoData
&%, Mappings 7
T - | @ 6Evors | ¢ 0Wamings | ) 0Messages | Clear Search Error List p-
Description File Line Column | Project -

€1 09.05.2018 17:24:34 416 ms |
‘Box 1 (PFFFFFFFF
RFFFFFFFF (1001): INIT to
PREOP' failed! Error: ‘check
device state for PREOP', AL
Status '0x0011" read and
‘0x0002" expected. AL Status

Figure 23: B3t TMCC160-EVAL EEPROM

2. % TMCC160 Drive

Note: In case the drive doesn’t show up the .xml has yet to be put into the the TwinCAT I/0 folder. %
B — WK EN 3 TR R, xmBE A ] TwinCAT 170 Ui
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Write EEPROM *
Available EEPROM Descriptions: [] 5how Hidden Devices IT'

[e-%es EtherCAT Fieldbus Boses [ER ke ~ Cancel
- EtherCAT Fieldbus Boxes [ER 4uux)
[#-ee EtherCAT Fieldbus Boxes [ERSuux)
[#-ee EtherCAT Fieldbus Boxes [ERBxux)
(- "% EtherCAT Fieldbus Boxes [ER sy
[ ¢ EtherCAT Fieldbus Boses [ERSmax]
(-fi]| EtherCAT 0 Device
(-5 EtherCAT PC card
(-2l Drives
[H-%F Eva Board [Interfaces)
[-8¥ EvaBoard [Sample Source Demas)
(-5 EtherCAT Pigoyback controller boards [FE126:4%)

=-{)] Trinamic Motion Control GmbH & Co. KiG
-8 55C Device
E-]4] E¥AL boards

Browze. .

[i-[&] CoE Drives
[i-[&)] CoE Drives
&"{&l CoE Drives v

Figure 24: 4% TMCC160 & & ik

3. HHEME, EHWE, EHTRER LS. SE & 1 FH TwinCAT I H project. &0
EEPROM FH AL HILE T X £ Eom TMCC160 3 B Trinamic bR .
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D TwinCAT Project10 - Microsoft Visual Studio X' | Quick Launch (Ctrl+Q) P - B x
FILE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
-ol@|-m-e I T T - [Release ~| [TwincaT RT (64) B I srmeseEoa-_
BB @@ e . | | s &[DD. -
3 TwinCAT Project1d + X p b B
@ o-as = General BherCAT DC ProcessData Stetup  CoE-Onling  Orline Bytrbo] Vohie
Search Soluticn Explorer (Ctrl+) P~
Update List [ Auto Update [ Single Update [ ] Show Offline Data
4 %2 Devices 2
4 == Device 2 (EtherCAT) Advanced. .. [ |
*% Image Add to Startuy Modle OD (AoE Port): [0
*3 Image-Info =
b 2 SyncUnits Index Name Flags Value -
b Inputs © 16330 Sync Manager 3 Synchronization >32¢
b [ Outputs 2005 Auis0 Switch Parameters R x00000000 (0)
b @ InfoData 2000 Axis Status and Emor Flags ROF 0x0000C410 (50152)
4 |4 Drive 1 (TMCC160) 2008 Axis0 Supply Voltage RO B00F1 (241)
4 [ TPDO1 200F Axis0 Driver Temperaturs RO 7
% Modes of Operation Dis 20100 Axis Motor Settings >1<
! Statusword = 20200 Axis0 Limits 53¢
#| Position Demand Value 202001 MaxTorque RW Dx00001368 (5000) %
& Position Actual 202002 MaxVelociy AW 0xD0000FA (4000)
$1 Velocity Demand Value 202003 MaxAcceleration RW 000000700 (2000)
% Velocity Actual # 20300 Axis0 Torque Mode Settings 59<
% Torque Demand Value b fﬁgg ‘:“sﬂ‘u’e'“‘“" D’:"faf‘*“"gs ’E‘
%! Torque Actual - —— — -
% Status and Error Flags i
4, Wi Rrog} Y - | €3 0Eors 0 Warnings 0 Messages. | Clear Search Error List p-
B+ Modes of Operation
B+ Controbword Description File Line Column  Project
S~ Target Position
S Target Velocity
- Target Torque
b WeState
b [ InfoData
4 W Manninne -
4 »

Figure 25: TMCC160-EVAL £ TwinCAT &7~

4.5 1S TwinCAT &3

TNEER T TwinCAT FH & GBI T) 2 J5 CoE HIFEZ—LE SDO Al AR B L 4 N uf #bhi - (Object
x1018:01) EEIKBhER AR EE (Object 0x200F)

©2020 TRINAMIC Motion Control GmbH & Co. KG, Hamburg, Germany
Terms of delivery and rights to technical change reserved.
Download newest version at www.trinamic.com ~


https://www.trinamic.com

ANS5: A7 Twin CAT3 93l F TMC8462#HITMCC160 * Application Note « Document Revision V1.3.1 + 2020-May -25 18/23
D] TwinCAT Broject? - Microsoft Visual Studio X | Quick Launch (Ctrl+Q) P - & x
FILE EDIT VIEW PROJCT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
-o|B-o-% H X T2 - - b Atach. - [Release - [ TwinCAT R (x64) -l A -]
B E2 @ & < -l | | | i | - -
7 TwinCAT Project? +# X j
@ e-a| &= General EtheCAT DC  ProcessDala Statup CoE-Online  Orine Senichfoo!
Search Solution Explorer (Ctrl+i) P~ e R
= lpdate List b1 Auto Updat Single Updat Show Offline Dat:
P Z d o Update  [7] Single Updzte [ Show Offine Data e
o Advanced. [ | e
170 Addto Startup.. Module OD (AoE Port): D usable
4 L Devices controls
4 % Device 2 (EtherCAT) Index Name Flags Value Uni - 'g”mtz‘;
o 5
:; Image 1000 Device Type RO ORFF7ADIS2 (8781422) Diausin
4+ Image-info 1001 Enor Register RO 00 (0) item
> 2 SyncUnits 1008 Manufacturer Device Name RO TMCC160 onto
b 10 Inputs 1009 Manfacturer Hardware Version RO 100 this text
> H Outputs 100A Manufacturer Software Version RO 8 “’t“:ﬁ i
b @ InfoData =-1018:0 Identity Obiect >4¢ m:m;
4 |a] Drive 1 (TMCC160) % 1018:01 Vendor id RO 000000286 (646) ’
4 [ TPDO 1 1018:02  Product Code RO 0000000A0 (160)
% Modes of Operation Dis 1018:03  Revision number RO 000010000 (85536)
& Statusword 1018:04  Serial number RO 000000000 (D) s
B Position Demand Value - 16000 Receive PDO Magping Parameter 1 55¢
5 Position Actual #-1A000  Tiansmit PDO Mapping Parameter 1 59¢
' Vacey Do [l | |E1E00D S Mo Comaricatin T g
S Velocity Actua ync Manager signme >1¢ -
% Torque Demand Value
i/ Torque Actiml Bl Onfine B Sie | »Addr. | In/Out | UserID | Linkedto B
% Status and Error Flags ad
b [ RxPDO 1 7
b [ WeState : s ;
|63 Emars | & 0 Wamings i Messages. | i Search Error List -
b InfoDate T 0 Errors 0 Warning Messages | Clear earch Error Li P
4 B Mappings Description File Line Column  Project
&7 NC-Task 1 SAF - Device 2 (EtherCs
-
4 »
O O = % =
Figure 26: EtherCAT SDO Object: 0x1018:01 - Vendor ID
D€ TwinCAT Project? - Microsoft Visual Studio Y | Quick Launch (Ctrl+Q) A o & x
FILE EDIT VIEW PROJCT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
-o|B-o- B X Ta]9 T -] » Atech. - [Release =| [ TwinCAT RT 64) BIE- 0 :
BB @ & <o -z | | | | s =
7 TwinCAT Project? # X :
& o-a| &= General EtherCAT DC  ProcessData Statup CoE-Online Orine Sezichiod!
Search Solution Explorer (Ctrl+) o~ 4 General
Py z Update List [ uto Update [ Single Update [] Show Offine Data .
Advanced.. I | i
areno
110 Add o Startup.. Module OD (AoEFortk [0 | usable
4 % Devices controls
4 % Device 2 (EtherCAT) ndex Name Flags Value Unit - e
8 | age group.
as #:1C320  Syne Manager 2 Synchrornization >32¢ Diawsan
5% Image-Info +-1C330 Sync Manager 3 Synchronization 532¢ item
b 2 SyncUnits 2005 Axis( Switch Parameters 3<000D0000 (0) onto
3 Inputs 2000 Axis Status and Emor Flags 0x00008210 (33296} this ted
b @ Outputs 200E Axis0 Supply Voltage (<00EF (239) tot a:: it
b @ InfoData 200F Aus0 Driver Temperatue 3 o
4 |a] Drive 1 (TMCC160) =-20100  Ads0 Motor Settings >1¢ :
4 [ TPDO 2010:01  MotorPoles RW 008 (8)
#| Modes of Operation Dic = 2020:0 As Limits >3<
& Statusword 202001 MaxTorque RW 00000858 (3000)
# Position Demand Value 202002 MaxVelocty [ AW 000000700 (2000)
5 Position Actual 202003 MaxAcceleration RW <000D03EB (1000)
%1 Velocity Demand Value z 2'2;33 i‘m‘sg?"m “’h':d: S;"‘”gs ’g‘
1 Velocity Actual 30 Velocty Mode Settings >8¢< -
% Torque Demand Value
# TarqueActual Name Online Type Sze  >Addr. In/Out UserlD Linkedto -
%! Status and Error Flags ad
b I RxPDO 1 2
b [ WeState p -
< | € 0Eners | & 0Wamings 0 Messages | Search Error List -
b InfoDate T 0 Errors 0 Warning Messages | Clear earch Error Li P
4 5% Mappings Description File Line Column Project
&7 NC-Task 1 SAF - Device 2 (EtherCs
-
4 »
d 1
0, O = 4 =

Figure 27: EtherCAT SDO Object: 0x200F - {&/%
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5 WfTE TwinCAT HE ] FL Al
T—RAR TMCC160 FEARFLZFTE T BB T8I TMCC160 SCFF— F &R,
* PP, Profile Position /fif B
* PV, Profile Velocity /3 EE =,
+ Homing Mode /[H| Z
« CSP, Cyclic Synchonous Position /{7 & 25 EEA R
« CSV, Cyclic Synchonous Velocity /3% 5 [7] 5 fEEAE
« CST, Cyclic Synchronous Torque Mode /77 Al TEEAME R,

EARFERE T, BNEPPRIPVIES,, TMCC160-EVAL f SDOs #1 PDOs # 5 A, H TwinCAT Bl B . H it
—#H{EH., HZ TMCC160-LC CoE FEH%5E Tt -

5.1 fnfel il LRI ERRS T TR

1. SRR REE RS, IR R R e TR 2 2 RE.
Drive 1 (TMCC160) — CoE-Online — write 3 to object 0x2005
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w TwinCAT Project17 - Microsoft Visual Studio
FILE EDIT WVIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

io-o|B-o-AEd| XD «| [ TwinCAT RT (64) -l
B2 6wk <> | | aEE 00,

Slution plore ErEER

f:ﬁl ©- E_—“| ! General EtherCAT DC Process Data  Statup CoE-Online  Online
Search Solution Explorer (Ctrl+ )

| - - | B Attach.. - |Re|ease

Update List Auto Update  [+] Single Updat Show Cffline Dat
fa] Solution 'TwinCAT Project17' (1 project) Clveetioi S Tiar 10 Shw I 0

4 ol TwinCAT Project17 Advanced... | |

b @l SYSTEM Addto Startup... Module OD (Ao Port):
4 MOTION . D
b @ MNC-Task 1 5AF Index Name Flags Value -
m PLC +- 101240 Sync Manager 2 PDO Assignment »1<
l"% SAFETY +- 10130 Sync Manager 3 PDO Assignment »>1<
E Ci+ +- 1C32:0 Sync Manager 2 Synchronization »32 ¢
Y0 +- 10330 Sync Manager 3 Synchronization »32¢

4 #f'g Devices :
4 == Device 2 (EtherCAT) 200D

AxisO Switch Parameters

Huis0 Status and Emor Flags ROP 00008210 (33256)
"E Image 200E Axisl Supply Voltage RO OxDOED (237)
*8 |mage-Info 200F Ais0 Driver Temperature RO k.|
2 SyncUnits +- 2010:0 Axis0 Motor Settings k 1<
Inputs +- 2020:0 AxigO Limits >3«
B Outputs +- 2030:0 Axis0 Torque Mode Settings >9¢
+- 2040:0 HAuisl Velocity Mode Settings =8«

& InfoData

|&] Drive 1 (TMCC160) &
b [ TxPDO 1 | Error List
» B RxPDO 1

B B WcState
b [ InfoData Description File Line Column Project

Peicial} Dinribiren Ml s Ctbianar o B

T - | 0 Errors ! 0'Warnings 0 Messages | Clear Search Error List P -

4 §7 Mappings
m 1 MC-Task 1 5AF - Device 2 (EtherCAT)

Figure 28: Write an SDO

Set Value Dialog Pt
Dec: |E | | kK

Hes: | 0x00000003 | Cance
Float: |4.2038354e-045 |

Book [d 1 Hes: Ed..
Binary: |03 00 00 00 | 4 |
Bit Size: 01 O8 O16 @32 O6s O7

2. 15 APDON G {ERi (0x6060) AL i B H st
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D& TwinCAT Projects - Microsoft Visual Studie X | Quick Launch [Ctri+0) P - B x
FLE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
| B~ o-2m | [ - @ < » Attach.. - [Release | [TwinCAT RT (:64) B JIRmrmEeED -

T N [ | | & |

Solution Explorer TwinCAT Project3 & X

@ o-8 5= | Name Online >Addr.. InfOut UserD Linkedto Search Tool

Search Solution Explorer (Ctrl+) Modes of Operation 9. Output 0 4 General
= Controlword i Chapseinics Output 0 Cr, nCtrl2
4 = Device 2 (EtherCAT) o Cantickuon el : utpu nCtrit, nCtr
e e Target Position GlegEtoEic) I Output 0 nDataOut1 . Out . Qutpu.. There
I3 - Target Velocity Goto Link Variable g Output 0 nDataOut2 . Out . Outpu.. g

0

*% Image-Info ussble
2 SyncUnits I Target Torque Take Name Over from linked Variable Crbipt controls

in this
= I(;‘S:;zt; Display Mode groaip.

Drag an
& InfoData Delete |tagm
[&] Drive 1 (TMCC160) Move Address... anta
4 [ TEDO1 thisvext
L Online Write.. toadd it

Modes of Operation Display
— Online Force... tothe
toolbox,
Position Demand Value Release Force
Position Actual
Velocity Demand Value
Velocity Actual
Torque Demand Value
Torque Actual
Status and Error Flags
4 [ RxPDOT
B Modes of Operation
- Controlword
%~ Target Position
B Target Velocity | Error List
B~ Target Torque |
> WeState
b @ InfoData Description Column  Project
4§ Mappings
5%, NC-Task 1 SAF - Device 2 (EtherCAT) 1

Add to Watch

Remove from Watch

»
F
-
F
#
F
#
2
&

Y - 0 Errors ¢ 0Warnings 0 Messages Clear Search Error List

Figure 29: Write an Value to PDO

Set Value Dialog *

Dec: | (1]

Hex: | 0=01 | Cancel
Float: | |
Book 0 1 Hex Edit .

Binary: | o | EI

Bit Size: O1 @8 O OR Ot O

3. IFM TMCC160-EVAL FF &1 _E &1 TXPDO
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Explorer M8 TwinCAT Project3 = X
Ql - O | A = | Mame Online
olution Explorer (Ctrl+u) £ - | ¥ Modes of Operation Display 1%
| 1 Stat d X 1
4 B2 Device 2 (EtherCAT) R i Statuswor
sl #! Position Demand Value 0
|+ Image

| 5! Position Actual X
&

*8 Image-Info
: | #! Velocity Demand Value

2
b2 SyncUnits 0
B Inputs | & Velocity Actual X 0
[ Outputs %! Torque Demand Value 0
b [ InfoData ;f Torque Actual X 0
4 [a] Drive 1 (TMCC160) | % Status and Error Flags 272
4 Wy TPDO1

#! Modes of Operation Display
Statusword
Position Demand Value
Position Actual
Velecity Demand Value
Velocity Actual

| Terque Demand Value
Torque Actual

! Status and Error Flags

4 W RxPDO1

E- Modes of Operation

O e O e

Figure 30: TXPDO of the TMCC160

A7 object (0x6040) 5 A 6 f#ifE READY_TO_SWITCH_ONJIAZ.

A1 77 object (0x6040) 5 A 7 ffiaE SWITCHED_ON IR

Al object 6040h 5 A 15 {# £ OPERATION_ENABLEDA .

A 5 AR 2 /785 object 607AhE AEL{H (41: 500000)

TMCC1607] LAE T RS232/RS485FETMCL-IDERR - Wit — LS 5b n] LI ELE 40 i

©® N o un &

5.2 qnfel i e HLAE AR S R TAE

1. [f] object 6060h (Modes_of_Operation) 5 A 3 i # R,

7] object 6040h (Controlword) 5 A 6 {##E READY_TO_SWITCH_ON R7.

Al object 6040h 5 A 7 LAf#fE SWITCHED_ON R34

7] object 60FFh (Target_Velocity) 5 A BFR#E, 41 2000

A object 6040h E A 15 LUfffE OPERATION_ENABLED {R7. MUASFEEALS LU EE 53k H bR,
7] object 60FFh 5 A 0 LUE IEHALZT

o v ok~ WN
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6 fErulx

Version | Date Author | Description

V1.0 25.05.2018 | ED, JPX | Inital version

V1.1 23.01.2020 | JPX Added TM(C8462

v1.1.1 10.02.2020 | GW, JPX | CN version

V1.2.1 12.03.2020 | JPX Correction Table 1: PDI_SPI_MOSI Signal
V1.3.1 25.05.2020 | JPX Added Jumper/wiring note
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