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TMCM-1690-COE-EVAL Evaluation Board
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The TMCM-1690-COE-EVAL evaluates the TMCM-1690-COE as a standalone board. It uses the stan-
dard schematic and offers several options to test different modes of operation. The TMCM-1690-
COE is a module for three-phase brushless DC motors and single-phase DC motors up to 10Agys
(14Apeak)- It can be configured through EtherCAT/UART interface option.

_ DO NOT CONNECT/DISCONNECT MOTOR WHILE POWER IS CONNECTED.

Features

+ 3-phase BLDC motor and 1-phase
DC motor up to 10Agms coil current
(14Apeak)

* Supply voltage: 16V to 50V DC

+ FOCservo controller gate driver mod-
ule (up to 120kHz PWM frequency)

* Supports UART (RS232/RS485-ready)
and EtherCAT™ interface

+ CANOpen over EtherCAT protocol
stack

* Supportsincremental encoders (ABN),
digital HALL sensors, absolute SPI
encoders

Applications * Reference switch inputs
* Robotics + Factory Automation * Motorized Tables and Chairs

* Industrial BLDC and DC Motor
* Manufacturing + Servo Drives Drives

Simplified Block Diagram

TMCM-1690-COE  *
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1 Order Codes

Order Code Description Size

TMCM-1690-COE-EVAL | Evaluation board for TMCM-1690-COE with Ether- | 130mm x 85mm
CAT and UART interface, 3-phase 48V/10A power
stage for BLDC/PMSM

Table 1: TMCM-1690-COE-EVAL Order Codes

2 Getting Started

Required Equipment

« TMCM-1690-COE-EVAL evaluation board

* Brushless DC (BLDC) motor (example, QMot
line)

* Ethernet cable CAT5

UART FTDI 3.3V cable (optional)

« Power supply

+ Cables for interface, motors, and power

Precautions

* Do not mix connections or short-circuit
pins.
+ Avoid bundling I/0 wires with motor wires.

+ Do not exceed the maximum rated supply
voltage!

* Do not connect or disconnect the motor
while powered!

+ START WITH POWER SUPPLY OFF!
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2.1 First Start-Up with TMCL-IDE

The UART connection is recommended for the monitoring and basic configuration of the TMCM-1690-
COE-EVAL.
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Figure 1: Getting Started Example

1. Make sure that the latest version of the TMCL-IDE is installed. The TMCM-1690-COE-EVAL is sup-
ported for TMCL-IDE V4.3.3 or newer version. Download the TMCL-IDE from www.analog.com TMCL-
IDE.

2. Connect the motor phases to the TMCM-1690-COE-EVAL motor connector.

3. Connect the motor sensor feedback (example, incremental encoder, absolute encoder, or hall) to
the TMCM-1690-COE-EVAL .

4. Connect TMCM-1690-COE-EVAL UART to the PC using a Future Technology Devices International
(FTDI) cable.

5. Power the module through the power supply connector.

6. Open the TMCL-IDE and connect with the TMCM-1690-COE-EVAL. For Microsoft Windows® 8 and
higher, no driver is needed. For Microsoft Windows 7, TMCL-IDE installs the driver automatically.

7. Verify that the TMCM-1690-COE-EVAL is using the latest firmware version. The device tree shows
the firmware version. Download the newest firmware from
https://www.analog.com/en/lp/001/trinamic-support.html.

Windows is a registered trademark of Microsoft, Corp.
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A, TMCL-IDE 3.9.1 (2023-08-03)

|Fi|e Tools Options Views Help

@ [2H]

' ov

Connected devices X

} Serial

kv 1.0

v <[> ID1: TMCM-1690
/" Wizard Pool

&, Firmware Update
h Direct mode
Q Global parameters
m TMCL creator

 [0] Axiso

Figure 2: Firmware Version

8. The TMCL-IDE needs space to display all important information and provide a good overview. Using
the full-screen mode is recommended.

9. Enable the motor by setting the jumper JP2 to 3.3V.
10. Configure the motor using the Motor Settings Tool.
11. Configure the motor driver using the Control Loop Settings Tool.

12. Use an EtherCAT MainDevice (example, TwinCAT) to create application specific motor control pro-
grams.

2.2 First Start-Up with EtherCAT Motor Settings Tool

This section shows first steps with a TMCM-1690-COE-EVAL. An EtherCAT MainDevice is required to control
the TMCM-1690-COE-EVAL.
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Figure 3: Getting Started Example

1. Connect the motor phases to the TMCM-1690-COE-EVAL motor connector.

2. Connect the motor sensor feedback (example, incremental encoder, absolute encoder, or hall) to
the TMCM-1690-COE-EVAL .

3. Connect TMCM-1690-COE-EVAL through the EtherCat connector to the PC using a standard CAT ca-
ble suitable for 100Mbit/s Ethernet (example, CAT5/5e etc.).

Trinamic Device

EtherCAT :
- Link IN

.
r

PC+
TwinCAT

Link OUT

Figure 4: Connecting EtherCAT MainDevice and SubDevice

4. Power the module through the power supply connector.
5. Open the Motor Settings Tool and connect with the TMCM-1690-COE-EVAL.

6. Verify that the TMCM-1690-COE-EVAL is using the latest firmware version. Download the newest
firmware from www.analog.com.

7. Enable the motor by setting the jumper JP2 to 3.3V.
8. Configure the motor using the EtherCAT Motor Settings Tool.
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2.3 First Start-Up with TwinCAT MainDevice

For the following steps, TwinCAT3 Engineering version is used. A free evaluation version of TwinCAT can
be obtained from Beckhoff. Other EtherCAT MainDevices can also be used (example, Acontis, OMRON, or
SOEM).

2.3.1

Include the ESI File

Include the ESI file of the TMCM-1690-COE-EVAL in TwinCAT. The ESI file can be found on the TMCM-
1690-COE page. Put the TMCM-1690-CoE_Hw1.00_Fw1.03.xml into the following TwinCAT folder: ..\Twin-
CAT\3.1 \Config\lo\EtherCAT
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Figure 5: Copy the .xml to TwinCAT folder

2.3.2 Connect to TwinCAT

A Wb

Open TwinCAT XAE (VS2013).
Create TwinCAT XAE Project (XML Format).

I/0 — Devices — Scan

Search EtherCAT

Size

Options

13 KB
1.386 KB
244 KB
261 KB
1177 KE
J18KB
273KB

Connect the TMCM-1690-COE-EVAL with the PC with an Ethernet cable (CATS is sufficient).
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Figure 6: Scan for the TMCM-1690-COE-EVAL

Micresoft Visual Studio *
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Figure 7: Confirm
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1 new /O devices found *
[#]Device 2 [EtherCAT]  [Ethemet [TwinCAT -Intel PCI Ethemet Adapter [Gigab) EK
Cancel
Select Al
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Figure 8: Found EtherCAT devices are Displayed

5. Scan for boxes — yes
(Modul is a box)

Microsoft Visual Studio

o Scan for boxes

Figure 9: Scan for Boxes

6.  NC configuration — OK

EtherCAT drive(s) added >

&ppend linked axis to: (®) ML - Configuration

(_) CMC - Configuration
Cancel

Figure 10: NC-Configuration

7.  Activate Free run — yes
(activate PDOs)
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Microsoft Visual Studic

0 Activate Free Run
Ja Mein

Figure 11: Activate Free Run

The TMCM-1690-COE-EVAL is displayed as Drive 1 (TMCM-1690), as depicted in 12.
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Figure 12: TMCM-1690 in TwinCAT

2.3.3 Control Motor in Profile Position Mode with TwinCAT
1. Write SDO Commutation mode (0x2003, subindex 3) to the required sensor feedback.
2. Write 1 to the PDO Object Modes of Operation (0x6060) to choose the Profile Position Mode.
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Figure 13: Write a Value to PDO
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3. Verify by reading the TxPDO sent from the Evalboard.
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Figure 14: TxPDO of the TMCM-1690

Write 6 to the Controlword object (0x6040) to switch to READY_TO_SWITCH_ ON state.
Write 7 to Controlword object (0x6040) to switch to SWITCHED_ON state.

Write 15 to Controlword object 6040h to switch to OPERATION_ENABLED state.

Write the desired target position (example, 500000) to object 607Ah.

© N o v &

The TMCM-1690 can be monitored by the TMCL-IDE (through UART). Specific parameters can be
configured (such as current).

Use an EtherCAT MainDevice (example, TwinCAT) to create application specific motor control programs.
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3 Hardware Information

All design files for ADI TRINAMIC evaluation boards are available for free. The original ECAD files, Gerber
data, the BOM, and PDF copies are available. Typically, the ECAD files are in KiCAD format.

Check the schematics for jumper settings and input/output connector descriptions.

Download the files from the TRINAMIC evaluation boards home page.

NOTE To locate files or raise concerns, contact Customer Service.

3.1 Connectors

The TMCM-1690-COE-EVAL has 11 onboard connectors. The following table contains information on the
connector type and mating connectors.

The connector pinning and signal names can be derived from the board design and schematic files avail-
able here: TRINAMIC TMCM-1690-COE-EVAL homepage

Power
Supply

Reset Enable Analog Brake
P2 Input

LINKIN 3
EthercAT
LINKOUT ——1
e ——| Encoder2 o H T g
Selection JP3 -
UART R e )
: X = FoogseanEaas _
L te “--'.' | B 7
o) my me - JE mime
o e B = "
oo |
X mEwE saRbEe
-
s ! . 3= 3
o @ e
Ref  Encoder2 Encoder2  Encoder 1 Hall
Switches ABN SPI ABN

Figure 15: TMCM-1690-COE-EVAL Connectors
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# | Connects to... Connector Type Description
1 Power Supply METZ CONNECT 31330102 | Power supply to the evaluation board. Mating
connector METZ CONNECT 31349102.
2 Motor METZ CONNECT 31330103 Connects the motor to the TMCM-1690-COE
output. Mating connector METZ CONNECT
31349103.
3 2x Encoder ABN | Standard 5x 2.54mm | Connects ABN encoder to evalboard.
header
4 Encoder SPI Standard 6Xx 2.54mm | Connects SPI encoder to evalboard.
header
5 Hall Standard 5x 2.54mm | Connects motor hall sensor to evalboard.
header
6 Ref Switches Standard 4x 2.54mm | Connects reference switches to evalboard.
header
7 | EtherCAT RJ45 plug connector Example, standard CAT 5/CAT 5e cables, suit-
able for 100Mbit/s Ethernet
8 UART Standard 3x 2.54mm | UART connector
header
9 Brake METZ CONNECT 31182103 Use to connect a brake resistor or a motor
brake to the TMCM-1690. Mating connector
METZ CONNECT 31169103.
10 | AIN Standard  2x  2.54mm | Analog Input
header

Table 3: TMCM-1690-COE-EVAL Connectors
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3.1.1 Power Supply Connector

The power supply connector to power the TMCM-1690-COE-EVAL. Required for operation and communi-
cation.

Pin | Label | Description

1 +VM | Motor supply voltage (16V to 50V).

2 GND | Signal and supply ground.

Table 4: Power Supply Pin Assignment

3.1.2 Motor Connector

Pin | Label | Description

1 W Motor coil phase W
2 \ Motor coil phase V
3 u Motor coil phase U

Table 5: Motor Pin Assignment

3.1.3 Encoder 1 ABN Connector

Pin | Label | Description

—_

+5V | +5V output for encoder sensor supply

GND | Encoder sensor supply and signal ground

Encoder channel A

Encoder channel B

gl brrjlw|N

N Encoder index/null channel

Table 6: Encoder 1 Pin Assignment

3.1.4 Encoder 2 ABN connector

To use Encoder2 as ABN encoder, jumper JP3 must be left open.

Pin | Label | Description

—_

+5V | +5V output for encoder sensor supply

GND | Encoder sensor supply and signal ground

Encoder channel A

Encoder channel B

|l br~jlw|N

N Encoder index/null channel

Table 7: Encoder 2 ABN Pin Assignment
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3.1.5 Encoder 2 SPI Connector

To use Encoder 2 as SPI encoder, jumper JP3 must be closed.

Pin | Label | Description

—_

+5V | +5V output for SPI encoder sensor supply

GND | SPI Encoder sensor supply and signal ground

SCK | SPI Encoder, clock signal, +5V level
MISO | SPI Encoder, MISO signal, +5V level
MOSI | SPI Encoder, MOSI signal, +5V level

||l WIN

CSN | SPI Encoder, chip select signal, +5V level

Table 8: Encoder 2 SPI Pin Assignment

3.1.6 Hall Connector

Pin | Label | Description

1 +5V | +5V output for hall sensor supply

GND | Hall sensor supply and signal ground

Hall sensor signal 3

Hall sensor signal 2

u|lbh|lw|N
<

Hall sensor signal 1

Table 9: Hall Pin Assignment

3.1.7 Reference Switches Connector

Pin | Label | Description

—_

+5V | +5V output for SPI encoder sensor supply

2 GND | SPI Encoder sensor supply and signal ground
3 L Left reference switch input, +5V level
4 R Right reference switch input, +5V level

Table 10: Reference Switches Pin Assignment

3.1.8 EtherCAT Connector

There are two EtherCAT connectors on the board. One for LINK IN (towards/coming from the EtherCAT
MainDevice) and one for LINK OUT (for connecting further SubDevices). The EtherCAT connector is the
main communication interface for the TMCM-1690-COE-EVAL.
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LINKIN LINKOUT

Figure 16: EtherCAT Connector

Pin | Label | Description
1 TX+ | Transmit data output, differential, non-inverting
2 TX- | Transmit data output, differential, inverting
3 RX+ | Receive data input, differential, non-inverting
4
5
6 RX- | Receive data input, differential, inverting
7
8
Table 11: EtherCAT Pin Assignment
3.1.9 UART

The Universal Asynchronous Receiver Transmitter (UART) interface connects to the TMCM-1690-COE for
debugging and firmware updates.

Pin | Label | Description
1 RXD | UART RxD, receive data in (+3.3V level)
2 TXD | UART TxD, transmit data out (+3.3V level)
3 GND | Supply and signal ground

3.1.10 Brake Connector

Table 12: UART Pin Assignment

The brake connector can be used in two ways. Either a brake resistor can be connected to dissipate
energy from a voltage overshoot or the brake connector can be used to control an active motor brake.
For configuration of the BRAKE pin function, see 4.2.8 and 4.2.9 and the TMCM-1690-COE firmware data

sheet.
Pin Label Description
1 VBRAKE Power supply output
2 GND Signal and supply ground
3 | BRAKE_OUT | Open collector brake output
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Pin

Label

Description

Table 13: Brake Pin Assignment

M
LI

| VBRAKE I
o | ;
|

BRAKE_OUT
|
I — = i Gate Driver BRAKE (38) ﬂ-
| IE SSSSSSSSSSSSSS
GND
DI TMCM-1690
e e e e e e e e e e - e - — - |
Figure 17: Example Brake: Shunt Resistor
i_TI\EM_-lGEO—EOEEVAL_ ________ _i
VM

L] |
[
[
[
[
[
Mechanical I
Brake Gate Driver BRAKE (38) |
[
TMCM-1690 :
_______________ ]

Figure 18: Example Brake: Mechanical Brake

3.1.11 AIN Connector

Pin

Label

Description

AIN | Analoginput (0V to 10V), may be used as velocity control input
in standalone mode (depending on firmware)

GND

Supply and signal ground

Table 14: AIN Pin Assignment
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3.2 Jumper and Button

3.2.1 JP2: Motor Driver Enable

The TMCM1690 includes an enable pin that is set by jumper JP2. When the Enable pin is low, the TMCM-
1690 is in low power mode. When it is high, the motor driver is enabled.

Pin Description
Open | Pin ENABLE = 3.3V, motor driver is enabled

Closed | Pin ENABLE = GND, motor driver is disabled

Table 15: JP2: Motor Driver Enable

3.2.2 JP3: Encoder 2 Selection

The TMCM-1690-COE-EVAL offers two feedback options for the second encoder. Either SPI encoder can
be selected or a second ABN encoder can be used.

Pin Description
Open | ABN encoder, use connector ENCODER 2 ABN

Closed | SPI encoder, use connector ENCODER 2 SPI

Table 16: JP3: Encoder 2 Selection

3.2.3 Reset Button
The reset button pulls the TMCM-1690 nRST pin low when pressed, which resets the TMCM-1690.

Pin Description
Open | pin nRST = 3.3V, normal operation
Pressed | pin nRST = GND, TMCM-1690 reset

Table 17: Reset Button
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4 TMCL-IDE Evaluation Features

This section gives tips on using the TMCL-IDE. For example, how to use the velocity mode or some feature-
based tools.

For further information on the TMCL-IDE usage, refer to the TMCL IDE user manual.

NOTE To achieve optimal settings, refer to the descriptions and flow charts in the

TMCM-1690-COE data sheet. The Direct Mode tool of the TMCL-IDE provides help-
ful information about any axis parameter. Beyond that, the data sheet explains
concepts and ideas essential for understanding how the axis parameters are
linked together and which settings are suitable for the application. At first, to
get more familiar with the evaluation board, drive the motor using open loop
mode first.

4.1 Board Information

The TMCM-1690-COE-EVAL board information tool is available from the tree view, when clicking on the
board. It provides information on the analog inputs and digitial inputs status of the board. The digital
output states can be changed using the checkboxes.

<> TMCM-1690 : CAM1-id1

General Board info

£

General parameters Analog inputs Digital inputs Digital outputs Emergency stop

ADC_U 1865 [Jeroz
Supply voltage 2400V ADCV 1888 REF_R 1 [ GrPo3
ADC_W 1866 [ GPO_4
ADC_VOLTAGE 1341 [GrPoOS
Driver temperature 24 °C ADC_TEMP 739 REF_L 1 [ GrPO_B
ADC_AIN 4 [ GrPo7

Board website

Figure 19: Board Information Tool

The Emergency Stop stops the motor by sending the following commands to the module:
+ Stop the application/stop TMCL program execution (128).
+ Stop the motor (MST).
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4.2 Motor Settings

To configure the motor settings for the TMCM-1690-COE-EVAL, open the TMCM-1690-COE Motor Settings
tool by clicking the appropriate entry in the tool tree. The motor is then run in open loop to determine
the configuration of the ADCs, feedback sensors (example, ABN, hall), gears, and brake.

It is ideal to use this tool first to bring up and go through each tab step by step.

The bottom of the Motor Settings tool has different parameter functions:
* Refresh: Update all parameters in the Motor Settings tool.
* Store: Store all parameters from the Motor Settings tool to EEPROM.
*+ Restore: Load all parameters from EEPROM to the Motor Settings tool.
+ Copy to TMCLCreator: Copy all parameters from the Motor Settings tool to the TMCLCreator.

4.2.1 Motor Setup

In the Motor setup tab, choose the motor family (rotary or linear) and type (3-phase or 1-phase). In addition,
select the building blocks specific to the application.

M tor settings @TMCM-1690 <1 st Axis> : CANT-Id1 ==

étﬂ G

[Fatorsstup | DGz Mator param, | Hail  Hotor zide sncoder’ [RRRRI e IR vk chapper

Family 0: Rotary .
Type 0: three phase BLDC ¢
Motor-side encoder

Hall sensors

Brake chopper

Refresh || Store | | Restore ||Copy to TMCLCreator ®

Figure 20: Motor Setup

4.2.2 ADCs

In the ADCs tab, the motor current ADC offset is compensated. The Update buttons determine the offset
automatically for each motor phase. With Update all, the compensation is calculated for all motor phases.
With the respective Store button, the parameters are saved to EEPROM and loaded automatically upon

power up.
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[+ Motor settings @TMCM-1690 <1st Axis> : CANT-Id1 (o ==

1010l

Motorsetup ADCs Motorparam. Hall Motor-side encoder Gearbox Load-side encoder Mechanical brake Brake chopper

Phase U Phase V Phase W

Estimated offset 1867 Estimated offset 1866 Estimated offset 1867

rewstoser P, P
Update Store Update Store Update Store

Updateall | | Storeall || Clearall

Refresh || Store || Restore ||Copy to TMCLCreator, ® ©

Figure 21: Configuring the Motor Current ADCs

4.2.3 Motor param.

In the Motor param. tab, the motor parameters are configured as follows:

+ Pole pairs: Number of pole pairs of the motor.
* Max current: Maximum rated motor current of the motor.

* Open loop current (RMS): The applied motor current during open loop.

tance motor.

PWM frequency: PWM frequency of the current loop. Can be increased, example, for lower induc-

After above configuration, the motor is driven in open loop with Start motor using Open loop current. For
position constricted mechanics, the motor can reverse repeatedly using Swap direction. The direction

change time is defined by Swap Time[ms].

(% Motor settings @TMCM-1690 <1st Axis> : CANT-Id1 (& ==

o

Motorsetup ADCs  Motorparam. Hall Motor-side encoder Gearbox Load-side encoder Mechanical brake Brake chopper

Phase connections | Pole pairs
Motor type O:threephaseBLDC o

[ Motor direction
Max current(RMS) 4000[mA] 5

OpenLoop currentRMS] 2000[mA] [
PWM Frequency 0: 20kHz pwm frequeny ¢

Swap direction

Swap time{ms 2000 (&

ety

To check if the phase connections are in the right order hit the start button and obsg
diagram above. The connections are correct if colors move in either direction inan g

Refresh || Store || Restore ||Copy to TMCLCreator, Run\'ﬂnpen-\nnp-:@ ®

Figure 22: Configuring the Motor Parameter
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4.2.4 Hall

In the Hall tab, the hall sensor feedback of the motor is configured as follows:

1.
2.

With Start motor, the motor is run in open loop.
Hall configuration:

(a) With Identify config, the hall configuration is automatically determined.
(b) Alternatively, the hall configuration can be set manually by sector and direction.

Optional: Digital hall interpolation can be enabled to activate interpolation of the hall signals for
smoother run in closed loop.

After sucessfull hall configuration, the open loop angle should start in the same sector as the hall angle.

(%% Motor settings @TMCM-1690 <1st Axis> : CANI-Id1 (===

Motorsetup ADCs Motorparam. | Hall | Motor-side encoder Gearbox Load-side encoder Mechanical brake  Brake chopper

. . 4 240° sector offset +
20 e 300
X [ pigital hal direction

[ Digital hall int

180° 0°

120° 60°

™ Openioopangle W Hall angle

Refresh || Store || Restore ||Copy to TMCLCreator] Run inpen-oop > [P Startmater] @] | @

Figure 23: Completed Configuration Hall Sensor Feedback

4.2.5 Motor-Side Encoder

The TMCM-1690-COE-EVAL supports different encoder sensors that can be used for commutation. Incre-
mental encoder (ABN) and absolute encoder (ABS) are supported.

Configuration of the ABN encoder:

1.

Enable the respective encoder using the Enabled checkbox.

. With Start motor, the motor is run in open loop.

2
3.
4

Steps: This is the encoder resolution with the the encoder pulse per revolution.

. Estimated Steps: This is the encoder resolution estimated by the tool. The longer the motor runs,

the more accurate is the estimation.

Init mode: Different encoder initalization routines are supported. Refer to the TMCM-1690-COE data
sheet for further description.
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Configuration of the ABS encoder:
1. Enable the respective encoder using the Enabled checkbox.
2. With Start motor, the motor is run in open loop.
3. Select the encoder type.
4. Set the Absolute encoder direction.

5. Init mode: Different encoder initalization routines are supported.

NOTE If an absolute encoder is missing, contact Customer Service.

After succesfull encoder configuration, the Open loop angle turns with the same frequency of the ABN
Angle.

g
G

(%% Motor settings @TMCM-1690 <1st Axis> : CANI-d

e

Motorsetup ADCs Motorparam. Hall  Motorside encoder  Gearbox Load-side encoder Mechanical brake Brake chopper

ABN Encoder ABS Encoder ABN Encoder 2

240° o 300°

Enabled
Steps

180° (1

(m]

4096 (o

[ ABN encoder direction

Estimated Steps 239 =

Reset estimation

Init mode |0: estimate offset v
Update

Store

120° 60°

= Open-ioopangle M ABNAngle

BMsiopmor @ | ®

Refresh | Store || Restore | Copy to TMCLCreator

Figure 24: Configuration Encoder Sensor

4.2.6 Gearbox

The TMCM-1690-COE-EVAL supports gearing with either Rotary to rotary or Rotary to linear transmission.
1. Motor displacement of: Gear input/motor shaft revolution.
2. Results on load to: Resulting gear output revolution.

3. Gearbox invert direction: Invert the direction of the gearbox transmission.
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(% Motor settings @TMCM-1690 <Ist Axis> : CANT-Id1

¢

Motorsetup ADCs Motor param. Hall Motor-side encoder Gearbox Load-sideencoder Mechanicalbrake Brake chopper

Transmission type |0: Rotary to rotary .

Htordispscementof |1 2] revltion]

[ Gearbox invert direction

Results on load to

e et ®

Refresh | Store || Restore || Copy to TMCLCreator

®

4.2.7 Load-Side Encoder

Figure 25: Configuration Gearbox

The TMCM-1690-COE-EVAL supports the direct control of an end effector point using a second encoder

behind the gear.

Either an absolute encoder or an ABN encoder can be selected as load-side encoder. The configuration
is analog to the motor-side encoder in section 4.2.5.

(2% Motor settings @TMCM-1690 <1st Axis> : CANT-Id1

el
|eatueyaan

x0qJean

Gearbox

Motorsetup ADCs Motor param.  Hall  Motor-side encoder

[2 e

ABS Encoder ABN Encoder 2

20° 300°
Enabled [
Type  [D:disabled 4
[ Absolute encoder direction
180 Init mode: |0: estimate offset v
N
120° 60°

W Open-loopangle W ABSAngle

ST ®

Refresh || Store || Restore || Copy to TMCLCreator

®

Figure 26: Configuration Load-Side Encoder

4.2.8 Mechanical Brake

The TMCM-1690-COE-EVAL supports the control of an active mechanical brake using the respective con-
nector. The Supply Voltage and Resistance of the brake must be defined before enabling the brake.
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[+ Motor settings @TMCM-1690 <1st Axis> : CANT-Id1

Xx0qJea9

Japoduy
apis-peot

Motorsetup ADCe Motorparam. Hall  Motor-side encoder Gearbox Load-side encoder | Mechanical brake Brake chopper

[ Enable brake output
[ Invert brake output
[ Release brake

PO
brake releasing duration 1000[ms]

46 (%] |5
brake holding duty cycle 20031 [5

Supply voltage 240[0.V]
Resistance 22000{m0]

P
Enable Brake
0

Release Brake

Release % -
Brake (Duty %)  rod%

0%

Release duration

Refresh || Store || Restore || Copy to TMCLCreator

ST ®

Figure 27: Configuration Mechanical Brake

4.2.9 Brake Chopper

The TMCM-1690-COE-EVAL supports a brake chopper that is active during overvoltage situations. Two

schemes are supported:

* PWM braking: Shorting of the motor coils.

» Shunt braking: Discharge the excess energy through a shunt resistor. Connect a shunt resistor to

the respective connector.

The brake chopper is active when the measured supply voltage crosses the threshold defined by Voltage

limits and the Hysteresis.

Configure the Supply Voltage and Resistance of the brake resistor before enabling the shunt brake.

(x> Motor settings @TMCM-1690 <1st Axis> : CANI-d

57

Motorsetup ADCs Motor param. Hall  Motor=side encoder Gearbox Load-side encoder Mechanical brake  Brake chopper

[E=BES)

[ Enable brake chopper

Type 1 shunt braking &
Voltage limits
Hysteresis
Supply voltage
Resistance

Refresh || Store || Restore | |Copy to TMCLCreator

Funinoper-oop-» o)

Figure 28: Configuration Brake Chopper

ANALOG
DEVICES

AHEAD OF WHAT’S POSSIBLE™



TMCM-1690-COE-EVAL Evaluation Board * Hardware Version V1.00 | 319-101074, Rev 0: 07/24 27/44

4.3 Control Loop Settings

To configure the driver settings for the TMCM-1690-COE-EVAL, open the TMCM-1690-COE Control Loop
Settings tool by clicking the appropriate entry in the tool tree. The configuration includes the parameter
of the different loops (current, velocity, position) as well as filters. It is recommended to use this tool after
setting up the motor in chapter 4.2.

The bottom of the Control Loop Settings tool has different parameter functions:

+ Export: Export filter settings to .ini file.

* Import: Import filter settings from .ini file.

+ Apply: Apply imported filter settings.

+ Refresh: Update all parameters in the Motor Settings tool.

+ Store: Store all parameters from the Motor Settings tool to EEPROM.

* Restore: Load all parameters from EEPROM to the Motor Settings tool.

+ Copy to TMCLCreator: Copy all parameters from the Motor Settings tool to the TMCLCreator.

4.3.1 Overview

The Overview tab shows the control loop structure of the driver. The sensors for each control loop are set.

Example:
1. Torque Mode Tool: Stop the motor.
2. Current Control Loop Sensor: Change from Open Loop to ABN encoder.

Result:
— The encoder initialization is performed immediately and the driver operates in closed loop torque
mode.

[E control loop settings @TMCHM-1630 <1st Axis> : CANI-Id1 [=R==

Overview  Current Control Velocity Control Position control - Filters.

Export Import Apply Refresh Store Restore Copy to TMCL Creator

Figure 29: Control Loop Settings - Overview
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NOTE Click the block diagram to directly open the detail loop configuration.

4.3.2 Current Control
The drivers current control loop is configured in the Current Control tab:

* Plvalues: The current controller Pl values can be set manually or by using the Auto tuning tool (rec-
ommended).

+ Current offset: A current constant offset can be defined for the current controller. This is helpful to
compensate mechanics with constant load (example, by gravity).

+ Limits: The limits should be derived by the motor data sheet. To monitor the heatup of the motor,
the driver supports lIT limits and shutdown, if these are crossed.

2 control loop settings @TMCHM-1630 <1st Axis> : CANI-Id1 [=R==

Overview  Current Control  Velocity Control Position control - Filters.

Current

ffset l
Target O Target Voltage (PWM)
=
curren otor
ctual Current
Current

currentRMS) | 4000[mA] [T
Current Control <

Openloop currentl {RMS) | 2000[mA] |2
P 300 £ - =

T Limit (1) 10300000 (=
T Limit (2] 10300000 =
Current offset 0[mA](peak) | Clear IIT Flag

Export Import Apply Refresh Store Restore Copy to TMCL Creator

Figure 30: Control Loop Settings - Current Controller

NOTE For further description of the Pl Tuning tool, refer to the documentation of the
e TMCL-IDE.

4.3.3 Velocity Control

The drivers velocity control loop is configured in the Velocity Control tab.

* Plvalues: The velocity controller Pl values can be set manually or using the Auto tuning tool (recom-
mended).

+ Velocity Ramp: The motion controller velocity ramp (example, linear, trapezoidal, s-ramp) and max-
imum velocity can be set.

+ Velocity Window: The Velocity Window defines a maximum limit between the actual and target veloc-
ity before the driver is stopped. The respective flag can be cleared, if triggered.
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[E] control loop settings @TMCM-1690 <lst Axis> : CANT-d1 [o ==
Overview Current Control Velocity Control - Position control  Filters
Velocity
Offset
&
Target Target current (D)
Maximum Actual Velocity X
Velocity Velocity Sensor
High velocity Velocity Ramp
4 Type 0: finear v
[ [ Enable velocity ramp-
Acceleration 500 {rpmis] [*
Auto tuning
Maximum velocity | 2000[rpm] |+
Velocity window
Velocity Offset otrpm1 [3] size Clear flag
Filters Parameters
Export | | import Apply Refresh || Store | | Restore Copy to THCL Creator

Figure 31: Control Loop Settings - Velocity Controller

4.3.4 Position Control

The drivers position control loop is configured in the Position Control tab.

+ Pvalue: The position controller P value can be set manually or by using the Auto tuning tool (recom-
mended).

+ Position Ramp: The motion controller position ramp and maximum velocity can be configured.

+ Position Window The Position Window defines a maximum limit between the actual and target posi-
tion before the driver is stopped. The respective flag can be cleared, if triggered.

[ Control loop settings @TMCM-1690 <1t Axis> < CANT-Id1

[ s

Overview Current Control Velocity Control  Position control | Filters.

. >

{ Actual Position

Position controller Position ramp.

P ‘Auto-tuning Type 0:linear v

Enable velocity ramp
Position window

Enable velocity feed forward

Size 1638400 [+ | Clear Flag Acceleration 500[rpm/s] |+

Maximur velocity 2000(rpm] [+

Filters. Parameters

Export Import Apply Refresh

Store Restore Copy to TMCL Creator

Figure 32: Control Loop Settings - Position Controller

4.3.5 Filters

The TMCM-1690-COE supports various filters. These can be configured and enabled on the Filters tabs.
For further information on the filters, refer to the firmware data sheet.
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4.4 Torque Mode

To control the motor in torque mode, open the torque mode tool from the tool tree. In the torque mode
tool, enter the desired current and then apply to the motor using the arrow buttons. Stop the motor at
any time by clicking the stop button. Open the torque graph tool to get a graphical view of the actual

velocity.

Torque mode @TMCM-1690 [

Torque control

Actual cur. [mA] 0=

Target cur.[mA] 100 (=
« L] ] 4] >

Figure 33: Torque Mode Tool
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4.5 Velocity Mode

To move the motor in velocity mode, the Velocity mode tool is available in the tool tree. Here, enter a target
velocity and apply to the motor using the arrow buttons. Stop the motor at any time by clicking the stop
button.

Additional ramp settings are unfolded with the arrow button on the right side. Besides the maximum
velocity, the ramp can be enabled with a defined acceleration.

Open the Velocity graph tool to get a graphical view of the actual velocity.

Velocity mode @ TMCM-1630 <1st Axis= : CAN1-Id] @
Velocity contral Ramp settings
Actual velocity 1992 (= Max velocity | 2000[rpm] =
Target velocity Enable velocity ramp <

< 1< - > > Acceleration 2000[rpmis] [+

<1 Velocity graph @ TMCM-1690 <1st Axis> : CANT-d1 @

2500 T
2260 +

2000 +

Ramp velocity [rpm ]
Actual velocity [rpm]

1750 +
1500 +
1250 +
1000 +
780 1
500 <+
260 T

Figure 34: Driving the Motor in Velocity Mode
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4.6 Position Mode

To move the motor in position mode, open the Position mode tool by clicking the appropriate entry in the
tool tree. Here, enter a target position. The movement is started by the absolute or relative move button.
Additional ramp settings can be unfolded with the arrow button on the right side. Besides the maximum
velocity, the ramp can be enabled with a defined acceleration.

Open the Position graph tool to get a graphical view of the actual position.

Position mode @ TMCM-1690 <lst Axis= : CAN1-Id1 @
Pasition contral Ramp contraol
Actual pos. 4N2 3 Max velocity | 2000[rpm] [+

Clear | |ClearonNULL| B4 Enable velocity ramp

Target pos. | 4098 (= | Acceleration 2000[rpmis] [+ =

Relative to |actual position 3

® absolute |C* relative] | M stop

T -

" Position graph @ TMCM-1630 <1st Axis= : CAN1-Id1 =]

5000 +
4500 +
4000 +
3500 +
3000 +
2500 + >
2000 +
1500
1000 +

500 +
DIIIIJ.I.IJJ.'IIIIIIIIIIIIII

l4s 5 16s 17s 18s

Actual position
Target position

Figure 35: Driving the Motor in Position Mode
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5 EtherCAT Evaluation Features

5.1 Motor Settings EtherCAT Tool

Use this tool first to bring up and go through each tab step by step. The motor is run in open loop to
determine the configuration of the ADCs, feedback sensors (example, ABN, hall), gears, and brake.

To configure the motor settings for the TMCM-1690-COE-EVAL using the EtherCAT interface, connect the
TMCM-1690-COE-EVAL through the Ethernet cable with the PC. Then, open the TMCM-1690-COE Motor

Settings tool and connect to the EtherCAT adapter.

71 Motor settings tool

\Device |NPF_{858092ED-44CF <482C-6529-5F 1763189548 Beckhoff v

[ Connect to EthercAT

Motorsetup | ADCs | Motorparams  Hal | Motorsideencoder  Gearbox | Mechanicalbrake | Brake chopper

Family O:Rotary

O:three phase BLDC

Startmotor

Figure 36: Connect to Motor Settings Tool

The bottom of the Motor Settings tool shows different parameter options:

+ Store: Store all parameters from the Motor Settings tool to EEPROM.

* Restore: Load all parameters from EEPROM to the Motor Settings tool.

5.1.1 Motor Setup

In the Motor setup tab, choose the motor family (rotary or linear) and type (3-phase or 1-phase). In addition,

select the building blocks specific to the application.
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5.1.2 ADCs

7 Motor settings tool

Motorsetup  ADCs

Famiy
Type
Motor-side encoder

[mEEP

\Device|NPF_{85302ED-44CF 482C-8529-5F 1763189548} Beckhof

Hall | Motor-sideencoder  Gearbox

Motor params

O:Rotary &

O:thvee phase BLDC

Figure 37: Motor Setup

In the ADCs tab, the motor current ADC offset is compensated. The Update buttons determine the offset
automatically for each motor phase. With Update all, the compensation is calculated for all motor phases.
With the respective Store all button, the parameters are saved to EEPROM and are loaded automatically

upon power up.

7 Motor settings tool - o
\De vice\NPF_{852032ED<4CF 482C 8529-5F 1763189548} Beckhoff
Discornect
Motorsetup | ADCs | Motorparams  Hal | Motorsideencoder | Geabox | Mechanicalbrake | Brake chopper
PhaseU Phasey Phase W
Estimated offset 1871 Estimated offset 1868 Estimated offset 1572
schaloffet Acualofset Acua ofset
Update Update Update
60
40
20
w 0
3
2
-20
-40
-60
-80
63500 64000 64500 65000 65500 66000 66500 67000 67500
Time(ms)
storeal Giearal
store || Resto

5.1.3 Motor param.

Figure 38: Configuring the Motor Current ADCs

In the Motor param. tab, the motor parameters are configured as follows:

+ Pole pairs: Number of pole pairs of the motor.
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« Max current: Maximum rated motor current of the motor [mA rms].
* Open loop current (RMS): The applied motor current during open loop [mA rms].

* PWM frequency: PWM frequency of the current loop. Can be increased, example, for lower induc-
tance motor.

After above configuration, the motor is driven in open loop with Start motor using Open loop current. For
position constricted mechanics, the motor can reverse repeatedly using Swap direction. The direction
change time is defined by Swap Time[ms].

W7 Motor settings tool - o X
\Device|NPF_{358002ED-44CF-482C B529-5F17631895A8} Beckhoff
Discomect
Motor setup ADCs Mator params Hall Motor-side encoder Gearbox Mechanical brake Brake chopper
Motor type 0O:three phase BLDC v
[ Moter direction

ross

Max curren RYS) 00 :

Openonp asrents)

PWM Frequency 0:20KHz pwm frequency v

Store || Restore Start motor

Figure 39: Configuring the Motor Parameter

5.1.4 Hall

In the Hall tab, the hall sensor feedback of the motor is configured as follows:

1. With Start motor, the motor is run in open loop.
2. Hall configuration: Configure the hall sensor by setting the sector and direction.

3. Optional: Digital hall interpolation can be enabled to activate interpolation of the hall signals for
smoother run in closed loop.

After sucessfull hall configuration, the open loop angle should start in the same sector as the hall angle.
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ooooo

777777

0
Time(ms)

Figure 40: Completed Configuration Hall Sensor Feedback

5.1.5 Motor-Side Encoder

The TMCM-1690-COE-EVAL supports different encoder sensors that can be used for commutation. Incre-
mental encoder (ABN) and absolute encoder (ABS) are supported.

Configuration of the ABN encoder:

1.

Enable the respective encoder using the Enabled checkbox.

. With Start motor, the motor is run in open loop.

2
3.
4

Steps: This is the encoder resolution with the the enocoder pulse per revolution.

. Estimated Steps: This is the encoder resolution estimated by the tool. The longer the motor runs,

the more accurate is the estimation.

Init mode: Different encoder initalization routines are supported. Refer to the TMCM-1690-COE data
sheet for further description.

Configuration of the ABS encoder:

1.

Enable the respective encoder using the Enabled checkbox.

. With Start motor, the motor is run in open loop.

2
3.
4
5

Select the encoder type.

. Set the Absolute encoder direction.

. Init mode: Different encoder initalization routines are supported.

NOTE If an absolute encoder is missing, contact Customer Service.

After succesfull encoder configuration, the Open loop angle turns with the same frequency of the ABN
Angle.
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5.1.6 Gearbox

7 Motor settings tool

Motorsetup  ADCs  Motorparams  Hall  Motor-side encoder

ABNEnceder  ABS Encoder

\NPF._{850092ED-44CF-482C B529-5F1 /63 1805A8} Beckhoff
Disconnect

Gearbox  Mechanical brake  Brake chopper

30000

20000

10000

~10000

Commutation angle

~20000

-30000

— open loop commutation angle
—— abn encoder commutation angle

5500 6000

6500 7000 7500
Time(ms)

Enabled [

steps

ABN encoder direction

Stop motor

Figure 41: Configuration Encoder Sensor

The TMCM-1690-COE-EVAL supports gearing with either Rotary to rotary or Rotary to linear transmission.

1. Motor displacement of . Gear input/motor shaft revolution.

2. Results on load to: Resulting gear output revolution.

3. Gearbox invert direction: Invert the direction of the gearbox transmission.

7 Motor settings tool

Device!

Motorsetup  ADCs  Motorparams  Hall  Motor-side encoder

Transmission type ORotary taratary v

Motor dsplacement of Irevolutors]
Results on load o (evolutions]

[ Gearbax invert dection

Store || Restore

\NPF_{850092ED1-44CF 482C 8520-5F 1763189548} Beckhoff

Gearbox  Mechanical brake  Brake chopper

Stop motor

Figure 42

: Configuration Gearbox
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5.1.7 Mechanical Brake

The TMCM-1690-COE-EVAL supports the control of an active mechanical brake using the respective con-
nector. The Supply Voltage and Resistance of the brake must be defined before enabling the brake.

7 Motor settings teol

brake relessing duty cyde

brake releasing duration 1000 [%

brake holding duty cyde

Supply voltage

Resistance 22000

\Device |NPF_{35303 2ED-+CF-482C 8529-5 1763189548} Beckhoff

ms | Hal  Motorsideencoder  Gearbox  Mechanicalbrake | Brake chopper

o X

Stop motor

Figure 43: Configuration Mechanical brake

5.1.8 Brake Chopper

The TMCM-1690-COE-EVAL supports a brake chopper that is active during overvoltage situations. Two

schemes are supported:

* PWM braking: Shorting of the motor coils.

+ Shunt braking: Discharge the excess energy through a shunt resistor. Connect a shunt resistor to

the respective connector.

The brake chopper is active when the measured supply voltage crosses the threshold defined by Voltage

limits and the Hysteresis.

Configure the Supply Voltage and Resistance of the brake resistor before enabling the shunt brake.
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7 Motor settings tool I
\Device|NPF_{358092ED) 44CF 482C 8529- 51763189548} Beckhoff
Disconnest
Motorsetup  ADCs  Motorparams  Hal | Motorsideencoder  Geabox  Mechanicalbrake  brake chopper
] Enable brake chopper
Type 0PWMbraking
Vatzgeimis
Hosimess
Resistance
Store || Restor

Stop motor

Figure 44: Configuration Brake Chopper

5.2 How to update the firmware

This section describes how to update the firmware of the TMCM-1690-COE using TwinCAT.

1. Double click Drive 1(TMCM-1690) — Online

Solution Explorer TwinCAT Projects7 & X

@WE-|o-a|p=]

General EtherCAT DC

Search Solution Expl (Ctrl -
earch Solution Explorer (Ctrl+) L State Mechine
3] Selution TwinCAT Project57 (1 project) Init Priemn
4 o] TWinCAT Project57
b (@l SYSTEM Pre-Op Safe-Op
3 MOTION Clear Emor
PLC
SAFETY DLL Status
[ c++
anAs Foe
4 /0 Port B: No Carier / Closed
“ 4?5 Devices Fart C: Mo Camier / Closed
4 =% Device 2 (EtherCAT)
j: Image Port D: Mo Carrier / Closed

55 Image-Info
2 SyncUnits

Inputs
B Outputs
& InfoData
[] Drive 1 (TMCM-1690)
3 Transmit PDO mapping parameter 1
I B Receive PDO mapping parameter 1
P WcState
b & InfoData
4§ Mappings

m NC-Task 1 SAF - Device 2 (EtherCAT) 1

File Access over EtherCAT

Download.. Upload..

AT T T T

Figure 45: TMCM-1690 Firmware Update

2. Set state machine to PREOP.

Process Data  Plc

Statup  CoE - Online  Online

Curent State
Requested State:
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State Maching
Init Bootstrap
Cument State PREOP
Sl
Requested State: PRECP

Cp Clear Emor

Figure 46: Set the State Machine to PREOP

3. Set state machine to Bootstrap.

State Machine

e
Curert State: _BOOT
Pre-Op Safe-Op

Requested State BOOT

Cp Clear Emor

Figure 47: Set the State Machine to Bootstrap

4. Click Download...
5. Choose the firmware in .bin format.

General EtherCAT DC Process Data Pl Statup  CoE-Orline  Online

State Machine
nit Bootstrap

Curent State: BOOT
PreOp SafeOp
Requested State BOOT

op Clear Emor
1@ open X
DLL Status
Port A « v A | « Soft.. » TMCM-1690-CoE_Hw1.00_Fw1.03 v &/ | Search TMCM-1620-CoE_Hwl.. 2
Port B |No Carier / Gosed Organize = New folder - m @
No Carier / Closed ~
Name Date modified
No Carier / Closed s Quick access .
|| TMCM-1690-CoE_Hw1.00_Fw1.03.bin
File Access over EtherCAT @ OneDrive - Analog Devices, Inc L] TMCI-1600-CoE_Hw1.00_Fw1.03.hex
=
Upload s I ThisPC [ TMCM-1690-CoE_Hw1.00_Fw1.03.ml
¥ Network

File name: | TMCM-1690-CoE_Hw1.00_F1.03.bin | |AnFiles (-5 ~

< >

Figure 48: Firmware Selection

6. Choose OK to update the firmware.

Edit FoE Mame X
Sing: [TMCM-1B30-CoE_Hw1.00_Fu1.03 \ oK
Hex: |54 40 434D 20 31 36 3330 20 43 6F 45 5F Z‘ Cancel

Password (hex): 00000000

Figure 49: Firmware update

7. After the firmware update, power cycle the TMCM-1690-COE-EVAL.
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5.3 How to Update the EEPROM
This section describes how to update the EEPROM of the TMCM-1690-COE using TwinCAT.

1. Double click Device X(TMCM-1690) — Online — Right click EEPROM Update

Solution Explorer

TwinCAT Project57 + X

AE-|o-a| L=
Search Solution Explaorer (Ctrl+ i)

] Solution TwinCAT Project57' (1 project)
4 o) TWinCAT Project57
b @l SYSTEM
b MOTION
Ed pLC
SAFETY
[fed c++
ANALYTICS
4 /O
4 4% Devices
4 == Device 2 (EtherCAT)
j,, Image
35 Image-Info
2 SyncUnits
Inputs
I Outputs
[ InfoData
[&)] Drive 1 (TMCM-1680)
b Transmit PDO mapping parameter 1
[ Receive PDO mapping parameter 1
b [ WcState
[ InfoData
4 &% Mappings
@ MC-Task 1 5AF - Device 2 (EtherCAT) 1

[

General Adapter EtherCAT Online  CoE - Online

No Addr
1001

Name
Drive 1 (TMCM-1630)

State

CRC

Request 'INIT' state
Request 'PREOP' state
Request 'SAFEOP' state
Request 'OP' state

Request 'BOOTSTRAP' state
Clear 'ERROR' state
EEPROM Update...
Firmware Update...

Advanced Settings...

Actual State: OF Counter Cyel
Export List...
Init Pre0p |SafeOp Op Send Frames 225 portt
Clear CRC Clear Frames Frames / sec 468 Properties...
Lost Frames 0 0
TR Emors 0 /0
Murmber Box Name Address  Type In Size Out Size  E-Bus (m...
[&]1 Drive 1 (TMCM-1680) 100 TMCM-1690 23.0 13.0

Figure 50: Update EEPROM of the TMCM-1690

2. Select the TMCM-1690-COE device description.
Note: In case the drive does not show up, the .xml is yet to be put into the the TwinCAT I/O folder.
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Ayallable EEPROM Descriptions: [] 5how Hidden Devices ok,

22 Beckhoff Automation GmbH & Co. KG
Blﬁl Trinamic Motion Control GmbH & Co. KG
L&) EVAL boards
[-{A] CoE Drives
E-{A] CoE Drives
| ¢ L]A] TMCM-1690 (1630 / RE539)
| [-{A] CoE Drives
| [i-[&)] CoE Drives

Cancel

Browze. .

Figure 51: Selection of the TMCM-1690-COEDevice Description

3. After update is completed, power cycle, remove, and reconnect the device. Alternatively, create a
new TwinCAT project.
5.3.1 Check the Connectivity with TwinCAT

From the tab CoE-Online, the communication of TwinCAT with the evaluation board can be checked by
reading the SDOs such as the Vendor Id (Object x1018:01) or the Driver Temperature (Object 0x200F).
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TwinCAT Project57 + X

Solution Explorer

@E-|o-8|r] General EtherCAT DC
Search Solution Explorer (Ctrl+ ) PR

Process Data Pl Statup  CoE -Online  Online

Update List [J Auto Update (] Single Update [] Show Offline Data

] Solution "TwinCAT Project57' (1 project)

4l TWinCAT Project57 Advanced... [ |
bl SvYSTEM Addto Startup... Module OD (AoEFart: [0 |
3 MOTION

Index Name Flags Value Unit

SAFETY 1000 Device type RO 0x00020192 (131474)

[ c++ 1001 . RO 000 (0)

ﬂ ANALYTICS 1008 Manufacturer device name RO TMCM-1650
4 /0 1009 Manufacturer hardware version RO

4 4% Devices 100A Manufacturer software version RO

4 == Device 2 (EtherCAT) +-1010:0 Store parameter field
28 Image +-1011:0 Restore default parameters

Identity object

jg Image-Info

B : Synclnits
b Inputs 1018:02  Product code RO
> [ Outputs 1018:03  Revision number RO 00010003 (65539)
> @ InfoData 1018:04  Serial number RO 0x00000000 (0)
2 |ﬁ| Drive 1 (TMCI-1690) +- 1600:0 Heceiv.e PDO mapp?ng parameter 1 >58¢
" . +- 1ADD:D Transmit PDO mapping parameter 1 >8<
|3 Transmit PDO mapping parameter 1 -
R R +- 1C00:0 Sync manager communication type »5¢
b B Receive PDO mapping parameter | +-1C12:0 Sync manager 2 PDO assignment 1<
b Westate +-1C13:0 Sync manager 3 PDO assignment »1<¢
- 4 l‘ InfoData +-1C32:0 Sync manager 3 synchronization »32¢<
4 g7 Mappings + 1330 Sync manager 4 synchronization >32<
@) MC-Task 1 5AF - Device 2 (EtherCAT) 1 +- 2000:0 Motor settings s 10<

Figure 52: EtherCAT SDO Object: 0x1018:01 - Vendor ID

ANALOG
DEVICES

AHEAD OF WHAT’S POSSIBLE™



TMCM-1690-COE-EVAL Evaluation Board * Hardware Version V1.00 | 319-101074, Rev 0: 07/24

44/44

6 Revision History

6.1 Hardware Revision

Version | Date

Description

V1.0 2024-JUN-20

Initial release

Table 18: Hardware Revision

6.2 Document Revision

Version

Date

Description

Rev 0

07/24

Initial release

Table 19: Document Revision
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