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Revision History
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2026-09-10 V13 Added Rated Speed Data a(r:lge(;fci)ggrc]':ed Overcurrent Protection
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Disclaimer

Thank you for choosing the DAMIAO DM-J8009P-2EC Gear Motor (hereinafter referred to as the
"Motor") from DAMIAO Technology.

Before using this product, please read this manual and all safety precautions provided by DAMIAO
Technology and follow them strictly. Failure to do so may result in personal injury, product damage,
or damage to surrounding property. By using this product, you acknowledge that you have read,
understood, and agreed to all terms and conditions in this document and all related documentation.
You agree to use this product only for lawful and intended purposes. You assume full responsibility
for the use of this product and any consequences arising from it. DAMIAO Technology shall not be
liable for any direct or indirect damage, injury, or legal liability arising from the use of this product.

DAMIAOQ is a trademark of Shenzhen Damiao Technology Co., Ltd. All product names and brands
mentioned herein are the property of their respective owners. This manual is protected under
applicable copyright laws. All rights are reserved. No part of this document may be reproduced in any
form or by any means without prior written permission from Shenzhen DAMIAO Technology Co., Ltd.
Shenzhen Damiao Technology Co., Ltd. reserves the right of final interpretation of this document and
all related materials. This document is subject to change without prior notice.

Safety Precautions

1. Operate the motor strictly within the specified environmental conditions and maximum winding
temperature limits. Failure to do so may result in permanent damage.

2. Prevent foreign objects from entering the rotor. Otherwise, abnormal operation may occur.

3. Inspect all components before use.Do not operate the motor if any components are missing, worn,
or damaged.

4. Ensure correct wiring and proper, secure motor installation.

5. Do not touch the rotating or energized parts during operation to avoid injury. High torque
operation may generate heat. Avoid contact to prevent burns.

6. Do not disassemble the motor. Unauthorized disassembly may affect control accuracy or cause
malfunction.

Motor Features

1. Dual encoders provide single-turn absolute position feedback at the output shaft, ensuring
position information is retained even after power loss.

N

Integrated motor and driver design offers compact structure with high integration.
Supports PC-based configuration, monitoring, and firmware upgrades.
Provides real-time feedback of motor Velocity, position, torque, and temperature via CAN bus.

Features dual temperature protection mechanisms.

o v M ow

Supports trapezoidal acceleration and deceleration profiles in position mode.
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Naming Conventions

Joint Motor

DM -J4340 X - 2EC VX.X (48V)

Separable Motor -

(Brand)Damiao Technology

Product Line

J: Joint Motor Series
S: Separable Motor Series

Stator Diameter (mm)

35, 43. 60. 62, 80. 100

Gear Ratio

06. 07. 09, 10. 19. 40. 48etc.

Output Bearing/ Special Versions

Xrepresents: letters such as L, P, etc.
Default: Deep groove ball bearing

P: Crossed roller bearing

L: Lite version(not related to bearing type)

Encoder

Default: Single encoder

1EC: Single encoder, CAN communication

2EC: Dual encoders (single-turn absolute,output shaft), CAN communication
1EE: Single encoder, EtherCAT communication

2EE: Dual encoders (single-turn absolute,output shaft), EtherCAT communication

Motor Version

VX.X: Upgrade version (X =0-9), Version omitted =V1.0

Drive rated voltage

Default: 24V drive
48V: 48V drive
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Specifications

Please operate the motor within the specifications listed below.

The output shaft of the DM-J8009P-2EC uses a cross roller bearing, while the DM-J8009-2EC uses a
thin-section deep groove ball bearing.

Motor
Specifications

Model

DM-J8009P-2EC

Rated Voltage

24V (Support 24-48V)

Rated Phase Current 20A

Peak Phase Current 40A

Rated Torque 20NM

Peak Torque 40NM

Rated Speed 100rpm@24V; 200rpm@48V

Maximum No-Load Speed

168rpm@24V; 335rpm@48V

Reduction Ratio 9:1
Motor Pole Pairs 21
characteris
tics Phase Inductance 80uh
Phase Resistance 0.145Q
Outer Diameter 98mm
Mechanical & .
Physical Height 61.7mm
Weight ~963g
Resolution (bits) 14 bits
Encoder Number Of Encoders 2
Type Magnetic Encoder (single-turn absolute)
Communica | control Interface CAN@1Mbps
-tion
Interfaces Configuration Interface | UART@921600bps
MIT Mode
Position-Velocity Mode
Control Modes
Velocity Mode
el Force-Position Hybrid Mode
Protection

Protection

Drive over-temperature protection: shutdown at
120° C; the motor exits Enable Mode when triggered.

Motor over-temperature protection (configurable,
recommended < 100° C); the motor exits Enable
Mode when triggered.
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Control &
Protection

Protection

Over-voltage protection (configurable,
recommended < 52V); exits Enable Mode when
triggered.

Communication Loss Protection: the motor exits
Enable Mode if no CAN command is received within
the specified timeout period.

Over-current protection (configurable,recommended
< 0.98); exits Enable Mode when triggered.

Under-voltage protection: the motor exits Enable
Mode if supply voltage falls below the threshold
(recommended = 15V).

4 Operating Voltage

The operating voltage range for the driver is 24V to 48V. Hot-swapping is not recommended above
36V. The minimum operating voltage is 15V, and the maximum operating voltage is 52V.

4 Maximum Phase Current

The maximum phase current of the driver can be obtained from the startup serial output:

%/ DM Debug Tool

Communication Settings

COM Port COM4
Baud Rate 921600
Refresh Ports SClose Port
UART reception
USB Mode
Upgrade
Read Version
FW REV:
BLREV:
Select B Upgrade

Firmware Name

1 0%

Callibration

@ Calibratior
primaryEncdr

Parameter Preset

=

ExportParam  ImportParam

X Devcfg ] Clear Data

Version: V2.1.6.0

Serial Port CAN

4:Hybrid control Mode <-—-

Commands:

m - Motor Mode

s - Setup Mode

esc - Bxit to Menu
DMBOT Motor Driver--V3.0
Debug Info:

U O : 065.0100
LV Offset:  2075.6919
W Offset:  2046.4630

Position Sensor Electrical Offset:

Mechanical Offset: 3.9120
Output Position: 0.2268
CANID: 0x006

MASTER ID: 0x206

CAN Baud: 1.00Mbps

Motor Info:

Rs = 93.4409 mQ
Ls =35.5908 pH
Wf = 0.0042 Wb
V_BUS=24.3042

Control Mode :

1:MIT Mode <----
2:position-speed cascade Mode
3:speed Mode

4:Hybrid control Mode

Commands:

m - Motor Mode
s - Setup Mode
esc - Bxit to Menu

Parameter Settings

0.0115

Debug

About

Settings

<7 Send

SeQueue Tx

® m Baud Rate:1M Motor baud rate:1M

Sent: 200 items 93 items Received: 0 items 81 items FPS: 0.0 Clear Count

The maximum phase current percentage can be limited by setting a percentage in the configuration
tool. The default value is 0.8 (i.e., 80% of the measurable maximum current). It is recommended that
this value not exceed 98%.
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4 Maximum Rotational Speed

The maximum rotational speed is limited by multiple factors, including the power supply voltage
(Vgus), rotor flux linkage (W), and gear ratio (GR). An upper limit can typically be calculated using the
following formula:

VB us

Vyax(rad/s) =0.57735 « —————
N,, X GR X i);

(rad/s)

where Vg is the supply voltage, Npp is the number of pole pairs, and Yy is the rotor flux linkage.

4 Torque Constant

The torque constant of the motor can be considered constant within its rated range. With a gearbox, it
can be calculated using the following formula:

K; =1.5% Ny, % s * GR x GREF

Where N,, is the number of pole pairs, Y is the rotor flux linkage, GR is the gear ratio, and GREF is the
gearbox torque transmission coefficient.

Torque-Speed (T-N) Curve

The following curve shows the measured performance at 24V and an ambient temperature of 25° C:

Motor Performance Curve At 24V

254

25 P I 600
I 350
- 70
170
20 - L
500 1 300
201 L 60
160 - | 400 250
15 A R 50
_ 154 € . -
Z z £ s T [200%
3 2] T 150 1 L = =
s - § Lao § [0 E 2
10 1 ] 150
10
140 A 30 200
I 100
5_
51 20
130 | I 100 I 50
0 10 0
0- T T T T T T -0
0 5 10 15 20 25
Tor{N.m)

Packing List

1.Motor (with integrated driver) X1

2.Power cable: XT30 male-to-female cable(200 mm) X1
3.CAN interface: GH1.25 2-Pin Cable (300mm) X1
4.Debug serial cable: GH1.25 3-pin cable (300mm) X1
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Interface & Pin Description

Interface / Pin No.

Interface Diagram (Pinout)

Instruction

Power Interface-1

Connect the power supply using the XT30
male-to-female cable. The rated voltage is
24V (supports 24-48V) .

CAN interface-2

Connect external controller via the CAN

communication interface to receive CAN
control commands and transmit motor

status feedback.

Debug Serial
Interface (Port 3)

=

sid

GND RX TX

Connect to a PC via the GH1.25 3-pin cable
using a USB-to-CAN adapter (or USB-to-
serial module) for parameters configuration
and firmware upgrades.

Motor Dimensions and Mounting

Please install the motor onto the target equipment according to the motor mounting hole dimensions

and layout.

P8
B0
B52.50
40

4,70

7.70

40.80

| +0.04

@3+0.00 4

+0.04

Qh+0.02 4 6XM4 Y 6

[=o0 =
Q1
?9%

49.50

61.70
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LED Status

Solid Green Enable Mode (ERR =1), normal operation

Normal Status
Solid Red Disable Mode (ERR=0) (Default state after power-on)

Fault codes and fault conditions:

3——Output shaft calibration error;
4——Sensor output error;

5——Motor encoder calibration error;
8——Over-voltage;
9——Under-voltage;

Fault Status Flashing Red A——Over-current;

B——MOS over-temperature;
C——Motor winding over-temperature;
D——Communication loss;
E——Overload,;

Fault conditions can be identified via the feedback frames or
displayed in the the Damiao configuration software.

Operating Modes

4 MIT Mode

The MIT mode is compatible with the standard MIT control method, enabling seamless switching
while allowing flexible configuration of control limits (P_MAX, V_MAX, T_MAX).

CAN commands are converted into torque values. The torque is then used as the reference for current
control. See block diagram below.

tff

e

v_d 8 O P

de .,

Based on the MIT model, various control strategies can be derived. For instance, when kp=0 and
kd # 0, a constant rotational speed can be achieved by setting v_des. When kp=0 and kd=0, a torque
output is applied directly by setting t_ff(feedforward torque).

Note: When controlling position, kd must not be set to zero, as this may cause motor oscillation or
even loss of control.
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4 Position-Velocity Mode

This mode uses three control loops: position, velocity, and current(torque). The position loop sets
the target for the velocity loop. The velocity loop then sets the target for the current loop. See block

diagram below.
p_des ~ v_des - - iqref .
Tgfm d6n
- idref

p_des represents the target position, while v_des limits the maximum absolute velocity during
motion.

When tuned using recommended parameters from the configuration tool, this mode provides high
accuracy and smooth motion, at the cost of slower response time.

In addition to v_des, acceleration and deceleration can also be configured. If additional oscillations
occur, increasing acceleration/deceleration may help stabilize the system.

Note: The units of p_des and v_des are rad and rad/s respectively, and both are of type float. The
damping factor must be set to a non-zero positive value. Refer to the notes for velocity mode.

4 Velocity Mode

This mode keeps the motor running at the target velocity. See block diagram below.

v_des iqref

- idref

Note: The unit of v_des is rad/s, and its data type is float. To enable automatic parameter calculation
via the configuration tool, the damping factor must be set to a non-zero positive value, typically
between 2.0 and 10.0. An excessively low damping factor may cause velocity oscillations and
significant overshoot, while an excessively high damping factor may increase the rise time. The
recommended value is 4.0.

4 Force-Position Hybrid Mode

The force-position hybrid control mode is based on position-velocity control, with additional torque
adjustment. Allows control of both position and output torque at the same time. See block diagram
below.
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A current command saturation stage is added after the velocity loop output command. This limits the
current loop reference within the specified range.

< Mode Switching

Mode switching can be configured via the host PC over a serial port. Simply select the desired mode
and click "Write Parameters". Once applied, the motor will automatically reset, and the selected
mode is stored in the motor driver.It will be retained after power cycling.

Alternatively, modification can be changed via the CAN interface by updating the mode register. For
details, refer to the "Mode Switching" section in the next chapter.

When using the CAN method,the motor will not reset,but the following five variables will be cleared
to zero:

* Position command value

* Velocity command value

+ Torque command value (MIT mode)
* kp (MIT mode)

+ kd (MIT mode)

Note:If the"Save Parameters" command is not issued, the mode will not be stored. It will be lost after
power loss and will load the last saved mode upon power-up.

CAN Communication

After calibration, parameter identification, and parameter configuration are completed, the motor is
ready for operation.

Control is performed using CAN standard frames (STD). The default baud rate is 1 Mbps, which can be
modified via commands. Refer to the "CAN Baud Rate" section for details.

Frame Types:

CAN communication is divided into two types:

+ Command Frames

Frames received by the driver, used to send control commands to the motor.

+ Feedback Frames

Frames transmitted by the driver to the upper-level controller, containing motor status data.
Feedback Mechanism:

Feedback operates in a request-response manner. When the driver receives a CAN frame whose ID
matches the configured motor CAN ID:

(M The lower 8 bits are used for validation.
@ The upper 3 bits are ignored.
Once a match is detected, the driver will transmit the current motor status to the CAN bus.

Frame Format:
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The command frame format and frame ID vary depending on the selected control mode. The feedback
frame format remains the same across all control modes.

4 CAN Baud Rate Configuration

The CAN baud rate can be configured in two ways:

1. Configuration via Serial Interface

The baud rate can be set through the host PC software via the serial interface.
@ Select the desired baud rate.

@Click "Write Parameters" to apply.

After the setting is successfully written:

(® The motor will automatically reboot.

@ The baud rate will be stored in the driver.

(®The setting will persist after power cycling.

2. Configuration via CAN Interface

The baud rate can also be modified via the CAN interface by writing to the corresponding baud rate
register. See "CAN Baud Rate" in this chapter for details.

Note: When modifying the baud rate via CAN, the operation may fail if multiple devices are present on
the bus.

Use this method with caution. It is strongly recommended to configure the baud rate before
connecting multiple devices.

& Feedback Frames

The feedback frame ID is set via the configuration tool (Master ID), with a default value of 0. It
primarily reports the motor position, velocity, and torque with the frame format defined as follows:

Feedback
message

MST_ID | ID|[ERR<<4 | POS[15:8] | POS[7:0] | VEL[11:4] | VEL[3:0]|T[11:8] | T[7:0] | T_MOS | T_Rotor

D[0] D[1] D[2] D(3] D[4] D5] | D[6] D[7]

+ ID: Controller ID, using the lower 8 bits of CAN_ID
+ ERR: Status code, with the following meanings

+ 0——Disabled (Default state after power-on)

« 1—Enabled

+ 8——Over-voltage

+ 9——Under-voltage

*+ A—Over-current

* B——MOSFET over-temperature

« C——Motor coil over-temperature
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+ D——Communication Lost

+ E—~Overload

+ POS: Motor position

* VEL: Motor velocity

» T: Motor torque

+ T_MOS: Average MOSFET temperature on the driver (°C)
+ T_Rotor: Average motor coil temperature (°C)

Position, velocity, and torque are are converted from floating-point data to signed fixed-point data
using a linear mapping:

(D Position: 16-bit signed fixed-point representation.
@Velocity: 12-bit signed fixed-point representation.
®Torque: 12-bit signed fixed-point representation.

See the figures below:

Pmax ------------------- g Vmax ................... . Tmax ................... .

. / 65535 ’ / 4095 ’ / 4095
—Pmax —Vmax —~Tmax

Fig. 1: Position linear mapping Fig. 2: Velocity linear mapping Fig. 3: Torque linear mapping

Notes:
(D After power-on, the reported position is limited to the range [-Tt, 1] rad.

@ The unit of position is rad (radians), representing the output shaft position (after gear reduction).
All references to position below follow this definition.

®The unit of velocity is rad/s, representing the output shaft velocity (after gear reduction). All
references to velocity below follow this definition.

@ The unit of torque is Nm, representing the output shaft torque (after gear reduction). All references
to torque below follow this definition.

4 Control Frame in MIT Mode

Control
Message D[0] | D[] = DI2] D[3] D[4] | DI[5] D[6] D[7]
p_des| p_des v_des ) ) Kp Kd . . t_ff
ID [15:8] [7:0] [11:4] v_des[3:0]|Kp[11:8] [7:0] | [11:4] Kd[3:0]|t_ff[11:8] [7:0]

* Frame ID: Equals the configured CAN ID

+ P_des: Desired position
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+ V_des: Desired velocity

+ Kp: Position proportional gain
+ Kd: Position derivative gain
 T_ff: Feedforward torque

All parameter follows the mapping rules described in the previous section. The ranges for p_des, v_
des, and t_ff can be configured via the configuration tool. Kp range: [0,500], Kd range: [0,5].

A standard CAN frame contains 8 bytes. In MIT mode, the control command packs Position, Velocity,
Kp, Kd, and Torque into these 8 bytes:

+ Position: 16 bits (2 bytes)
* Velocity: 12 bits

« Kp: 12 bits

+ Kd: 12 bits

MIT commands are transmitted by linearly scaling floating-point values into integer representations.
The driver converts the received integers back into floating-point values using the same scaling. Two
conversion functions are used: float_to_uint, uint_to_float.

Conversion Method:
float uint_to_float(int x_int, float x_min, float x_max, int bits){
. //] converts unsigned int to float, given range and number of bits ///
. float span = x_max - x_min

1.
2
3
4. float offset = x_min
5. return ((float)x_int)*span/((float)((1<<bits)-1)) + offset
6

-}

int float_to_uint(float x, float x_min, float x_max, int bits){

/// Converts a float to an unsigned int, given range and number of bits ///
float span = x_max - x_min

float offset = x_min

return (int) ((x-offset)*((float)((1<<bits)-1))/span)

}

The conversion requires predefined minimum and maximum values for each variable, which can be
configured on the parameter setting page. Default ranges: KP: 0.0 ~ 500.0, KD: 0.0 ~ 5.0.

o 0k W N

Position, velocity, and torque are preset to £12.5, =45, and £54. These values can be adjusted
according to the motor specifications. When sending control commands, the scaling ranges must
remain consistent with the configured values.

Otherwise, the commands will be scaled incorrectly.

4 Control Frame in Position Velocity Mode
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Control Message D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

0x100+ID p_des v_des

 Frame ID :equals the configured CAN ID plus an offset of 0x100.
+ P_des: Desired position, float type, little-endian (low byte first, high byte last).
+ V_des: Desired velocity, float type, little-endian (low byte first, high byte last).

The CAN ID used to send commands here is 0x100 + ID. The velocity command defines the maximum
allowable velocity during operation.

4 Control Frame in Velocity Mode

Control Message D[0] D[1] D[2] D[3]
0x200+ID v_des

+ Frame ID equals the configured CAN ID plus an offset of 0x200.
+ V_des: Desired velocity, float type, little-endian (low byte first, high byte last).
The CAN ID used to send commands here is 0x200 + ID.

4 Control Frame in Force-Position Hybrid Mode

Control Message D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

0x300+ID p_des v_des i_des

+ P_des: Desired position, in radians, float type, little-endian (low byte first, high byte last).

+ V_des: Velocity limit, in rad/s, scaled by 100, unsigned 16-bit, little-endian (low byte first, high byte
last). Valid range: 0-10000. Values exceeding 10000 are capped at 10000, corresponding to an actual
velocity limit range of 0~100 rad/s.

* I_des: Torque current limit (per-unit), scaled by 10000, unsigned 16-bit type, little-endian (low byte
first, high byte last). Valid range: 0-10000. Values exceeding 10000 are capped at 10000, corresponding
to an actual current limit amplitude of 0-1.0.

* Per-unit current: Actual current divided by the maximum phase current.

4 Enable

After power-up self-test, an "Enable" command must be sent to allow motor control. The "Enable"
frame is a control frame, with the frame ID as described above. The data payload is identical across
all modes as follows:

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7] ‘

OxFF OxFC ‘
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& Disable

The default power-on state of the motor is "Disable." In this state, the three-phase terminal voltages
are identical, each being a 50% modulation of the power supply voltage. The "Disable" frame is a
control frame, with the frame ID as described above. The data payload is defined as follows:

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

OxFF OxFD

& Set Zero Position

The "Set Zero Position" frame is a control frame. This command sets the current output shaft position
as the zero reference and resets the position command value to 0. The frame ID follows the definition
above, and the data payload is defined as follows:

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]

OxFF OxFE

4@ Clear Faults

When faults such as overheating, sending a "Clear" can be sent to reset the fault state. The "Clear"
frame is a control frame. The frame ID follows the definition above, and the data payload is defined as
follows:

D[0] D[1] D[2] D[3] D[4] D[5] D[6] D[7]
OxXFF OxFB

4 Read Parameters
Message ID Attribute D[0] D[1] D[2] D[3]
OXTFF STD CANID_L CANID_H 0x33 RID

RID represents the register address; refer to the "Register Map" section for details in this manual.

Upon successful read, the value of the register is returned. The frame format is as follows:

M
esléage Attribute|  D[0] D[1] D[2] D[3] D[4] = D[5] D[6] D[]
MST ID| STD | CANID.L CANID_H | 0x33 RID Data

The data is either a floating-point value or an unsigned integer, occupying 32 bits (4 bytes) in total.
The least significant bit is D4, and the most significant bit is D7. The same convention applies below.

4 Write Parameters
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M
eSISDage Attribute|  D[0] D[1] D[2] D[3] D[4] = D[5] | D[6] @ D[7]
OXTEE | STD | CANID.L CANID.H  0x55 RID Data

RID is defined as above. Upon successful write, the written value is returned. The frame format is
identical to the transmitted frame.

M
eSISDage Attribute|  D[0] D[1] D[2] D[3] D[4] = D[5] | D[6] @ D[7]
MST ID STD | CANID.L  CANID.H  Ox55 RID Data

Writing register data takes effect immediately but are not stored; They will be lost upon power-off
unless a "Save Parameters" command is issued to store them in internal memory.

4 Save Parameters

Message ID Attribute D[0] D[1] D[2] D[3]

OXTFF STD CANID_L CANID_H OxAA 0x01

Upon successful execution, the return frame format is:

‘ Message ID Attribute D[0] D[1] D[2] D[3]
‘ MST_ID STD CANID_L CANID_H OxAA 0x01
[Note] :

@ The "Save Parameters" command is only effective in Disabled Mode.
@ All parameters are stored simultaneously during this operation.

(3 This operation writes parameters to the on-chip flash memory. The maximum execution time is
30ms; please allow sufficient time.

@ The flash memory supports approximately 10,000 erase/write cycles. Avoid frequent execution of
the "Save Parameters" command.

4 Mode Switching

Multiple control modes are supported and can be switched as follows:

Code/ID Mode
1 MIT
2 Position -Velocity
3 Velocity
4 Force-Position Hybrid Control

The mode can be changed by modifying the mode register (0x0A). During switching, the motor resets
all command values to zero, including position, velocity, and torque feed-forward, KP, and KD in MIT
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mode.

When switching to a position control mode, to avoid impact, it is recommended to first read the
precise position (value in register 0x50) and perform the switch when the motor is at zero speed
whenever possible.

Mode changes are not saved to flash memory and will be lost after power-off. Upon restart, the motor
loads the last mode stored in flash.

4 CAN Baud Rate Configuration

By writing specific value to the baud rate register (address 0x23), the current CAN communication
baud rate can be modified. Supported baud rates are listed below:

Code/ID Baud Rate

0 125K

200K

=

250K

500K

1M

2M

2.5M

3.2M

aM

O | N oo | b Ww N

5M

Baud Rate Switching Behavior:

After a successful update, the driver first transmits feedback using the original baud rate and then
switch to communication using the new baud rate.

Baud Rate Handling at Power-Up:
At power-up, the driver determines the communication mode based on the stored baud rate.
« If the stored baud rate exceeds 5Mbps, the baud rate is reset to 1Mbps by default.
« If the baud rate is greater than 1 Mbps (excluding 1 Mbps), the driver operates in CAN FD mode.
+ If the baud rate is < 1 Mbps, the driver operates in CAN 2.0B mode.
CAN FD Compatibility Note:

A motor configured in CAN FD mode can still receive CAN 2.0B data frames. However, feedback frames
are transmitted using CAN FD. As a result, if the upper-level controller only supports CAN 2.0B, it will
not receive feedback data, the driver may continuously report communication errors.

Recovery Note:

For controllers operating in CAN 2.0B mode, even if the CAN ID is incorrectly configured, the baud rate
can still be restored by sending a baud rate configuration command.
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< Register Map

A::l Er)e(;s A?;;;S Name Description Access Range Type
0x00 0 UV_Value Undervoltage Threshold RW (10.0,fmax] | float
0x01 1 KT_Value Torque Constant RW [0.0,fmax] float
0x02 2 OT_Value Over-temperature Threshold RW [80.0,200) float
0x03 3 0C_Value Overcurrent Threshold RW (0.0,1.0) float
0x04 4 ACC Acceleration RW (0.0,fmax) float
0x05 5 DEC Deceleration RW [-fmax,0.0) | float
0x06 6 MAX_SPD Max Velocity RW (0.0,fmax] float
0x07 T MST_ID Master ID RW [0,0x7FF] uint32
0x08 8 ESC_ID Command CAN ID RW [0,0x7FF] uint32
0x09 9 TIMEOUT Timeout Threshold RW [0,2A32-1] | uint32
0x0A 10 CTRL_MODE Control Mode RW [0,4] uint32
0x0B 11 Damp Viscous Damping RO — float
0x0C 12 Inertia Rotor Inertia RO — float
0x0D 13 hw_ver Reserved RO = uint32
0x0E 14 SW_ver Firmware Version RO = uint32
OxOF 15 SN Reserved RO — uint32
0x10 16 NPP Number of Pole Pairs RO — uint32
0x11 17 Rs Phase Resistance RO — float
0x12 18 Ls Phase Inductance RO — float
0x13 19 Flux Flux Linkage RO — float
0x14 20 Gr Gear Reduction Ratio RO — float
0x15 21 PMAX Position Mapping Range RW (0.0,fmax] float
0x16 22 VMAX Velocity Mapping Range RW (0.0,fmax] float
0x17 23 TMAX Torque Mapping Range RW (0.0,fmax] | float

Page 21 of 51




Shenzhen Damiao Technology Co., Ltd. DM-J8009P-2EC User Manual V1.2

A:j: Er)e(;s AziDdErzis Name Description Access Range Type
0x18 24 I_BW Current-loop Bandwidth RW | [100.0,1.0e4] | float
0x19 25 KP_ASR Velocity Loop Kp RW [0.0,fmax] float
O0x1A 26 KI_ASR Velocity Loop Ki RW [0.0,fmax] float
0x1B 27 KP_APR Position Loop Kp RW [0.0,fmax] float
0x1C 28 KI_APR Position Loop Ki RW [0.0,fmax] float
0x1D 29 OV_Value Overvoltage Threshold RW TBD float
Ox1E 30 GREF Gear Torque Efficiency RW (0.0,1.0] float
Ox1F 31 Deta Velocity Loop Damping Coefficient, RW [1.0,30.0] float
0x20 32 V_BW Velocity Loop Filter Bandwidth RW (0.0,500.0) | float
0x21 33 1Q_cl1 Ig Gain RW | [100.0,1.0e4] | float
0x22 34 VL_cl Velocity Loop Gain Factor RW (0.0,1.0e4] | float
0x23 35 can_br CAN Baud Rate RW [0,9] uint32
0x24 36 sub_ver Sub-version RO = uint32
0x32 50 u_off U-phase offset RO / float
0x33 51 v_off V-phase offset RO / float
0x34 52 k1l Compensation Coefficient 1 RO / float
0x35 53 k2 Compensation Coefficient 2 RO / float
0x36 54 m_off Angle offset RO / float
0x37 55 dir Direction RO / float
0x50 80 p_m Motor Position RO — float
0x51 81 xout Output Shaft Position RO — float

Notes:

(M RW: Read/Write.
2 RO: Read-Only.

(® Motor output shaft position is calculated form the rotor position, in radians (rad).

@ Output shaft position refers is measured directly by the output shaft encoder, in radians (rad).
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Motor Debugging Procedure

Please use version the configuration software version V1.7.0.0 or above for debugging. This guide
uses version V2.1.6.0 as an example.

The procedures shown are based on the 8009 model in the 80 series and apply to other motors in the
same family.

Before use, first locate the Chinese-English switch button in the lower-left corner of the interface, as
shown below:

RO FFE0
EME
USBiZE=,
@ uArT
EHAHR
SN - R
FW REV:
BL REV:
B BB
EMEFR
(1] 0%
e
eee (D
AL MEERTRE
SHImE
B = ® i
2HSH =
R 4 RE
X BERE —
TeFlEE
| versigglaa60
® USB2CAN S lEt==Rins BX 0K 0F B 0%K 0F FPS: 00 HSHE
Communication Settings Serial Port  CAN  Parameter Settings ~ Debug ~ About  Settings
COM Port v
Baud Rate 921600 v
Refresh Ports Open Port
UART reception
USB Mode
@ uArRT
Upgrade
Read Version
FW REV:
BL REV:
[ Select B upgrade
Firmware Name
(1] 0%
Calibration
® Calibratior »
primaryEncdr
Parameter Preset
B = ® s
ExportParam  ImportParam
< Send
X DevCfg [ Clear Data —
=g Queue Tx
Version: V2.1.6.0
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@ Device Connection
Connect the following interfaces:
* UART interface

+ CAN interface

« Power supply

Open the configuration software on the PC, select the correct serial port, and open the connection.

Communication Settings Serial Port  CAN  Parameter Settings  Debug  About  Settings

COM Port COM4 = ntrol Mode <-—
Baud Rate 921600 ~

Commands:
m - Motor Mode

s - Setup Mode
esc - Exit to Menu
DMBOT Motor Driver--V3.0

Debug Info:

Firmware Version: 7318

ub Version: 006

ax: 41.044777

_U Offset:  2065.0100

IV Offset:  2075.6919

I_W Offset:  2046.4630

Position Sensor Electrical Offset: 0.0115

I Refresh Portsll Open Port ||

USB Mode

Upgrade Mechanical Offset: 3.9120
Output Position: 0.2268
Read Version CAN ID:  0x006
MASTER ID: 0x206
FW REV: CAN Baud: 1.00Mbps
BLREV: Motor Info:

Rs = 93.4409 mQ

Once powered on, the motor will output status information via UART. "Control Mode" indicates
the current control mode of the drive. Different modes use different command formats see CAN
Communication).

Communication Settings Serial Port  CAN  Parameter Settings  Debug  About  Settings
COM Port com4 h 4:Hybrid control Mode <-—-
Baud Rate 921600 v Commands:
m - Motor Mode
Refresh Ports  Open Port s - Setup Mode
esc - Exit to Menu
UART reception DMBOT Motor Driver—V3.0

3 Debug Info:
@ Ascil Firmware Version: 7318
Sub Version: 006
USB Mode Imax: 41.044777

U Offset:  2065.0100
@ UiRT LV Offset: 20756019
LW Offset:  2046.4630
Position Sensor Electrical Offset: 0.0115

Upgrade Mechanical Offset:  3.9120
Qutput Position: 0.2268
Read Version CANID:  0x006

MASTER ID: 0x206

PW REV: CAN Baud: 1.00Mbps
LR Motor Info:
Rs =93.4409 mQ
Select [ Upgrade Ls = 35.5908 pH
Wf = 0.0042 Wb
Firmware Name V_BUS=24.3042
Control Mode :
9 0% 1:MIT Mode <-—-
Ziposition-speed cascade Mode | Thijs message will be printed on first power-up.
Calibration 3:speed Mode

‘@ Calibratior C)

primaryEncdr

Parameter Preset

ExportParam  ImportParam

XDevCfg Tif Clear Data

4:Hybrid control Mode

Commands:

m - Motor Mode
s - Setup Mode
esc - Exit to Menu

<7 Send ‘

Z¢Queue Tx
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4 Motor-side Encoder Calibration
Motor encoder calibration compensates for installation offsets.

During calibration, the motor will rotate forward and backward for one electrical cycle. Ensure the
motor can rotate freely, preferably under no-load conditions, to prevent calibration failure. Motors
are factory-calibrated. Recalibration is only required after hardware changes or abnormal behavior.

Procedure:
Step 1: Motor-side Encoder Calibration.

Click "Calibration" to start. The motor will rotate and report the number of pole pairs.

1:MIT Mode <--—
2:position-speed cascade Mode
3:speed Mode
4:Hybrid control Mode
Upgrade
Commands:
Read Version m - Motor Mode
s - Setup Mode Notice X
FW REV: esc - Bxit to Menu

BL REV: 0 H j\  Number of pole pairs to calibrate is22

Commands:
@ select *YUpgrade m - Motor Mode
) s - Setup Mode OK
Firmware Nam esc - Exit to Menu
Commands:
1 0% m - Motor Mode
s - Setup Mode

Calibration esc - Exit to Menu

Commands:

® Calibratior| m - Motor Mode
s - Setup Mode
esc - Exit to Menu

Parameter Preset

m m

It will then automatically perform parameter identification, followed by encoder calibration.
During this process:

* The motor will move.

+ Secure the motor to prevent movement.

A wave form will be displayed after calibration:

COM Port COM4

Calibration
Baud Rate 921600
Refresh Ports | Close Port

UART reception

USB Mode

Upgrade

Read Version

FW REV:
BL REV:

Select Bl upgrade

Firmware Name

1 0%

Calibration

@ Calibratior

Parameter Preset

ExportParam  ImportParam

X DevCfg [ Clear Data

T T T T T T T T T T T T T T T T T T T T T T T T T
0 1.000 2.000 3.000 4,000 5.000

Version: V2.1.6.0
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Validation guideline: The peak of the red curve should not significantly exceed the blue curve. If it
does, calibration may fail, then please repeat the process.

Result Verification:

Step 2: Calibration data is uploaded automatically. An example is shown below:

Communication Settings Serial Port ~ CAN  Parameter Settings ~ Calibration  Debug  About  Settings

COM Port CcomM4 Calibration

Baud Rate 921600 1 : :

Refresh Ports | Close Port 1 B | Calibration Result

UART reception : el Calibration Compensation Table(Motor Side)
USB Mode

Upgrade

Read Version

FW REV:
BL REV:

Select Bl Upgrade

Firmware Name

1 0%

Calibration

® Calibratior

Parameter Preset

ExportParam ImportParam

X DevCfg  [i] Clear Data

I T T T T T T T T T T T T T T T T T T T T
0 1.000 2.000 3.000 4.000

Version: V2.1.6.0
) Baud Rate:1M Motor baud rate unrecognized Sent: 203 items 93 items Received: 5347 iten

Step 3: Calibration Data Check and Storage.

Pay close attention to the value of Compensation Data. Recommended range: +300.
Out-of-range values may indicate:

* Incorrect pole pair identification.

+ Excessive mechanical resistance unstable rotation.

+ Improper sensor installation.

Step 4: Troubleshooting

Check and resolve the issue based on the possible causes listed above.

4 Parameter Identification
This process identifies key motor parameters:

» Phase resistance
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* Phase inductance
* Flux linkage

These values are pre-calibrated at the factory and stored internally. It is ready for immediate use
without requiring recalibration.

Procedure:

Go to Parameter Settings, click "Parameter Cali".The driver will initiate the identification process.

</ DM Debug Tool =

Communication Settings Serial Port  CAN w{eﬁngs

COM Port CoM4 Motor Parameters Drive Parameters
Baud Rat 921600 -
aud Rate PhaseRes(R): 93.131 mR Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 Read Paramete
Refresh Ports S Close Port .
Phaseind(L): 354594 uH Acc: 2 Dec: -2 Spd Limit: 600 fow: 40
UART reception FluxLinkage(A): 0.00412718 Wb oc: 08 oT: 100 ov: 60 uv: 20 Write Paramet¢
@reccive- B@ Ascil
FI€sz1E WLIETEEE Communication Parameters
USB Mode
. UART Inertia: 0.000292734 kg*m2 CAN ID: 0x06 Master ID: 0x206 CAN Timeout: 0 CAN Baud: 1M~ Sub-version Number:
Control Amplitude Feedback Frame DO[7:4]  DO[3:0] D1 D2 D3 D4[7:4]  D4[3:0] D5 D6
Upgrade
- PMAX: 125 MST ID ERR D POS[15:8] POS[7:0] VEL[11:4] VEL[3:0]  T[11:8] 0]  T.MOS
Read Version e — - -
VMAX:
FW REV: < N— Control Frame Do D1 D2 D3[7:4] D3[3:0] D4 D5 De[7:4] D6[3:0]
BL REV: E
nilze 54 [[»] p_des[15... p_des[7:0] v_des[11... v des[3:0] Kp[11:8] Kp[7:0] Kd[11:4] Kd[3:0] t_ff[11:8]
[ select B Upgrade KT_OUT: 0
Firmware Name Gear Ratio: 1 ID represents the controller ID, taken from the POS represents the position information of the motor, with the unit of
B lower 8 bits of the CAN ID. VEL represents the speed information of the motor, with the unit of ra

The motor will rotate during identification. Make sure no load is applied, and the motor is secured .
Results are uploaded automatically after completion.

Notes:

(DViscous coefficient is for reference only.

@ Multiple runs may yield different results.

@ All parameters (except viscous coefficient) must be non-negative. If negative values occur, verify
the motor status before proceeding with calibration.

4 Output Shaft Encoder Calibration (Dual Encoder Motors)

Required for motors equipped with an output shaft encoder to enhance encoder accuracy.
Important Notes Before Calibration:
* During calibration, the motor will rotate forward one full revolution.

 Ensure the motor can rotate freely and operate under no load,otherwise, excessive calibration
errors may occur.

« Motors are pre-calibrated at the factory, and the calibration data is stored in the motor. Under
normal conditions, no additional calibration is required.

Output shaft encoder calibration should be performed if:
« The motor’s driver board has been replaced.
+ The output position has changed.

« Other abnormal conditions occur.
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Performing calibration in these cases will ensure accurate motor operation. The following outlines
the output shaft encoder calibration procedure.

Step 1: Output Shaft Encoder Calibration.

Click the slider next to the Calibration button until "Output Shaft Encoder" status is displayed, then

click "Calibration".

Communication Settings

Serial Port CAN  Parameter Settings

COM Port Ccom4 Motor Parameters
Baud Rate 9 PhaseRes(R): 93.131 mR Param Cali
Refresh Ports | R Phaseind(l):  35.4594 uH

UART reception FluxLinkage(\): 0.00412718 Wb

Fri Coeff.: 0.00157593
USB Mode
Inertia: 0.000292734 kg*m2
Control Amplitude
Upgrade
PMAX: .
Read Version 123
VMAX:
FW REV: %
BL REV: TMAX: 54
Select Bl Upgrade KT_OUT: 0
Fi N
[rmware Name Gear Ratio: 1
Damping Factor: 4
1 0%
Calibration Control Settings
@ Calibratior Control Mode: 1: MIT Mode v
secondaryEncdr
Current BW: 1000
Parameter Preset
Speed KP: 0.

Speed Ki: 0.002
ExportParam

ImportParam

X DevCfg = T Clear Data

Calibration Debug  About  Settings

Drive Parameters

Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 Read Parameters
Acc: 2 Dec: -2 Spd Limit: 600 fow: 40

oC: 08 QT: 100 ov: 60 uv: 20 Write Parameters

Communication Parameters

CAN ID: 0x06 Master ID: 0x206 CAN Timeout: 0 CAN Baud: 1M~ Sub-version Number: &
Feedback Frame DO[7:4]  DO[3:0] D1 D2 D3 D4[7:4]  D4[3:0] D5 D6 D7
MST_ID ERR D POS[15:8] POS[7:0]  VEL[11:4] VEL[3:0]  T[11:8] T[7:0] TMOS T Rotor
Control Frame DO D1 D2 D3[7:4]  D3[3:0] D4 D5 D6[7:4]  D6[3:0] D7
ID p_des[15... p_des[7:0] v des[11.. v des[3:0] Kp[11:8] Kp[7:0] Kd[11:4] Kd[3:0] tff[11:8] t ff[7:0]

ID represents the controller ID, taken from the
lower 8 bits of the CAN_ID.

ERR indicates the status, corresponding to the
status types:

0 - Disabled; 1 - Enabled;

2 — Motor side not recognized;

3 — Output shaft not recognized;

£ reea a P

POS represents the position information of the motor, with the unit of rad
VEL represents the speed information of the motor, with the unit of rad/s

T represents the torque information of the motor, with the unit of N-m
T_MOS represents the average temperature of the MOS on the driver, with
the unit of °C

T_Rotor represents the average temperature of the internal windings of the

motor, with the unit of *C
S : I L R a

The motor begins rotating one full revolution and uploads the raw encoder data waveform, as shown

below:

Communication Settings

Serial Port ~ CAN Parameter Settings

COM Port CcomM4

Baud Rate 92
Refresh Ports | Close Port 6

UART reception

USB Mode 5]

Upgrade

Read Version

FW REV:
BL REV:
3
Select Bl Upgrade
Firmware Name
1 0% 2
Calibration
® Calibratior
secondaryEncdr 1
Parameter Preset
ExportParam  ImportParam 0
X DevCfg [ Clear Data

Calibration  Debug ~ About  Settings

Calibration

Version: V2.1.6.0
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Step 2: Calibration results are uploaded automatically:

Communication Settings Serial Port CAN  Parameter Settings ~ Calibration  Debug  About  Settings
COM Port COM4 Calibration

Baud Rate 921600

Refresh Ports S Close Port 6 - S

UART reception

B | Calibration Result

Calibration Compensation Table(Output Shaft)

USB Mode © - hememyamimn oo g

Upgrade

Read Version

FW REV:
BL REV:

[ select BJ Upgrade

Firmware Name
1 0% 2 — [—
Calibration

@ Calibratior
secondaryEncdr 1 —

Parameter Preset

ExportParam  ImportParam 0 —

X DevCfg [i] Clear Data

T — —7 Tt T T [ T T T T ] T T T T [ T T T T ]
T 0 500 1.000 1.500 2,000 2.500 3.000

® @) 82ud Rate:1M Motor baud rate unrecognized Sent: 209 items 93 items Received: 9290 items 81 items
Step 3: Calibration Data Verification.
The driver performs internal validation:

« If deviation is excessive, please see Error Code 3.

+ Red LED will flash.

This typically indicates an encoder issue. Contact after-sales support for resolution.

4 Parameter Management

1. Read parameters

Go to "Parameter Settings" tab, click "Read Parameters". The drive will upload all stored parameters.
Please carefully check the parameters.

DM Debug Tool - a X
Communication Settings Serial Port  CAN mm out  Settings
COM Port com4 Motor Parameters Drive Parameters.
921600 " ;
Eandiaty 821600 PhaseRes(R): 92.131 mR Param Cali Npp: 21 Gr: 9 Ki_current: 2500 Ki speed: 500 I Read Parameters I
Refresh Ports |Close Port
: Phaselnd(L): 354594 uH Acc: 2 Dec: -2 Spd Limit: 600 fow: 40
UART reception FluxLinkage()): 0.00412718 Wb oc: 08 OT: 100 ov: 60 uv: 20 Write Parameters
Eilec=it (U ETEEE Communication Parameters
USB Mode
Inertia: 0.000292734 kg*m2 CAN ID: 0x06 Master ID:  0x206 CAN Timeout: 0 CAN Baud: 1M Sub-version Number: 6
Control Amplitude Feedback Frame  DO[7:4] DO[2:0] D1 D2 D3 D4[7:4] D4[2:0] D5 D6 D7
Upgrade
PMAX: 12.5 MST_ID ERR ID POS[15:8] POS[7:0] = VEL[11:4] VEL[3:0] T[11:8] T[7:0] T_MOS T_Rotor

Read Version

VMAX: 45
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! DM Debug Tool = a X
Communication Settings Serial Port ~ CAN  Parameter Settings  Calibration ~ Debug  About  Settings
COM Port com4 Motor Parameters Drive Parameters
Baud Rat: 921600 : i . -
aud Rate PhaseRes(R): 93.131 mR Param Cali Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 Read Parameters
Refresh Ports |SClosePort .
Phaselnd(L): 354594 uH Acc 2 Dec: -2 Spd Limit: 600 fow: 40
UART reception FluxLinkage(A): 0.00412718 Wb 5 3 : 5 i
uxLinkage(A): 0. oC: 08 OT: 100 ov: 60 uv: 20 Write Parameters
® s
gl QEETEE Communication Parameters
USB Mode
. UART Inertia: 0.000292734 kg*m2 CAN ID: 0x06 Master ID: 0x206 CAN Timeout: 0 CAN Baud: 1M~ Sub-version Number: @sE#F
Control Amplitude Feedback Frame DO[7:4]  DO[3:0] D1 D2 D3 D4[7:4]  D4[3:0] D5 D6 D7
Upgrade
- PMAX: 125 MST ID ERR D POS[15:8] POS[7:| VEL[11:4] VEL[3:0] = T[11:8] T[7:0] TMOS T Rotor
Read Version - - -
VMAX:
FW REV: 4 Control Frame DO D1 D2 p37:4]  D3[3:0] D4 D5 D6[7:4]  D6[3:0] D7
BL REV: TMAX: 54
ID p_des[15... p_des[7:0] v_des[11... v_des[3: Kp[11:8] Kp[7:0] Kd[11:4] Kd[3:0] t ff[11:8]  t ff[7:0]
[Select | [JUpgrade KT_OUT: 0 ﬁﬂﬁﬁ—|—
B upg - ead parameters and display current motor parameters.
Firmware Name Gear Ratio: T ID represents the controller ID, taken from the POS represents the position information of the motor, with the unit of rad
: lower 8 bits of the CAN_ID. VEL represents the speed information of the motor, with the unit of rad/s
. X ERR indicates the status, corresponding to the T represents the torque information of the motor, with the unit of N-m
1 0% Damping Factor: 4 status types: T_MOS represents the average temperature of the MOS on the driver, with
0 - Disabled; 1 — Enabled; the unit of °C
i Control Settings 2 — Motor side not recogniz.ed; T_Rotor represents the average temperature of the internal windings of the
3 — Output shaft not recognized; motor, with the unit of °C
£ Faend A 2 Faead a I3 e I I famt "
@ calibratior () Control Mode: 1: MIT Mode v
primaryEncdr
Current BW: 1000
v £
Parameter Preset —_ : =
Speed KP: 0.015 : x
Speed KI: 0.002
ExportParam  ImportParam
Position KP: 54 .
—= -—
X DevCfg T[] Clear Data Pasition KI: 0 ‘
8,

Version: V2.1.6.0

m Baud Rate:1M Motor baud rate:1.00M Sent: 244728 items 95 items Received: 259247 items 0 items FPS: 0.0 Clear Count

Parameter Categories:

(1) Drive Parameters: Settings for the driver
* Pole Pairs

Auto-detected. Do not modify.

* Undervoltage Threshold

Default: 20V

If the supply voltage falls below this set value, the driver will disable motor control to prevent
unstable operation.

» Overvoltage Threshold

Defines the upper limit of the supply voltage.

If exceeded, the driver will report a fault and exit the enabled state.
If overvoltage is detected at power-up, the fault will persist.
 Acceleration/Deceleration

Limits the rate of change of motor velocity in non-MIT modes.

Unit: Krad/s>.

Deceleration is represented as a negative value.

* Reduction Ratio

Defines the mechanical transmission ratio.
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Affects output velocity, position scaling, and torque feedback.
This parameter is preconfigured. Do not modify.
» Overtemperature Threshold
Temperature protection threshold for motor windings.
Recommended < 100° C.
When exceeded, the driver will disable output and report a fault.
* CAN_ID:
Identifier used for command frames (hexadecimal format).
Must be unique on the CAN bus.
Recommended value: < 16 to avoid conflict with system-reserved IDs.
* Master ID
Feedback CAN ID used for feedback frames transmitted by the driver, hexadecimal;
* CAN Timeout:
Defines the communication timeout period.

If no valid CAN command is received within the specified time, the driver will trigger motor
protection.

Time base: 50 us per count.

Only effective when the motor is enabled.

* Velocity Limit:

Used only in velocity mode to prevent overspeed of the motor rotor (before deceleration). Unit: rad/s.

e Current Limit

Limits the maximum phase current as a percentage of rated current. Used for torque protection and
safe operation.

* CAN Baud Rate
Configures the communication data rate (bps) of the CAN bus, supporting 125Kbps-5Mbps.
* Ki_current (Current Loop Gain)
Auxiliary parameter for current loop control.
Typically pre-tuned and not recommended for manual adjustment.
« fbw (Velocity Loop Filter Bandwidth)
Defines the bandwidth of the velocity signal filter.
Unit: Hz.
* Minor Version
Firmware minor version number.
* Ki_speed (Velocity Loop Gain)

Auxiliary gain for velocity loop control. Recommended adjustable range: 200-800.
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Note: After a successful parameter read, the values in the debugging interface will be updated
automatically(e.g., PMAX, ID).

(2) Motor Parameters

Motor parameters are automatically identified during calibration and stored in the
driver(Recalibration is required when replacing the driver board).

(3) Control Limits: These parameters define the valid range for command input and feedback scaling.
* PMAX / VMAX [ TMAX
Define the mapping range for position, velocity, and torque.
In MIT mode:
Used to scale incoming command values.
In other modes:
Used to scale feedback data.
Refer to the "CAN Communication" section for mapping rules.
« KT_OUT
Motor torque constant. Set to 0 when motor parameter identification is accurate.
» Torque Ratio
Defines the torque transmission efficiency of the gearbox.
Value range: (0, 1].
* Damping factor
Ratio of current loop bandwidth to velocity loop bandwidth ratio, Currently not used.
(4) Control settings
* Control Mode
The driver supports the following modes:
MIT Mode, Position-Velocity Mode, Velocity Mode, Force-Position Hybrid Mode.
* Current Bandwidth
Defines the response speed of the current control loop, default 1000.
* Velocity Loop Gains (KP / KI)
Control parameters for velocity regulation.
* Position Loop Gains (KP / Kl)

Control parameters for position tracking.

2. Write parameters

Verify parameters such as drive parameters, control amplitude, and control settings. Modify
parameters as required, then click "Write Parameters" to save them to the driver.

After writing: the driver will automatically reboot, updated parameters take effect immediately.
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Communication Settings

COM Port Ccom4
Baud Rate 921600
Refresh Ports  [SClase Port
UART reception

(T
USB Mode

[Notes]:

Serial Port

CAN Parameter Settings
Motor Parameters

PhaseRes(R): 93.131 mR Param Cali

Phaselnd(L):  35.4594 uH
FluxLinkage(A): 0.00412718 Wb
Fri Coeff.: 0.00157593

Inertia: 0.000292734 kg*m2

Calibration Debug  About  Settings

Drive Parameters

Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 Read Parameters
Acc: 2 Dec: -2 Spd Limit: 600 fow: 40

oc: o8 Ot 100 Oov: 60 uv: 20 Write Parameters

Communication Parameters

CAN ID: 0x06 Master ID:

0x206

CAN Timeout: 0 CAN Baud: | TM  ~ Sub-version Number: &

(@ The motor must be in disabled state before writing parameters.

(@ No manual power cycle is required.

(®Writing parameters during operation may cause unexpected behavior.

4 Debugging via CAN

Debugging is available only when the CAN interface is connected.

+ Only one motor can be debugged at a time.

* Ensure correct CAN wiring before operation.

Before Starting:

« Verify wiring connections.

» Confirm the active control mode.

+ Ensure CAN IDs are correctly configured.

1. Control Mode Selection and Verification

Control Mode Selection:

Go to "Parameter Settings" , click "Control Mode" and select one of the following: MIT Mode, Position-
velocity Mode, velocity Mode, or Force-Position Hybrid Mode.

7/ DM Debug Tool

Communication Seﬂin m Parameter Settings | Calibration — Debug  About

COM Port COM4

Baud Rate

Refresh Ports Close Port
UART reception

921600

USB Mode
Upgrade
Read Version
FW REV:
BL REV:
[ Select B upgrade

Firmware Name

1 0%

Calibration

@

secondaryEncdr

‘@ Calibratior

Parameter Preset

Motor Parameters

PhaseRes(R): 93.131 mR Param Cali

Phaseind(L):  35.4594 uH

FluxLinkage(X): 0.00412718 Wb
Fri Coeff: 0.00157593
Inertia: 0.000292734 kg*m2

Control Amplitude

PMAX: 125
VMAX: 45
TMAX: 54

KT OUT: o 0
Gear Ratio: 1

Damping Factor: 4

Control Settings

Drive Parameters.

Settings

Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 Read Parameters
Acc: 2 Dec: -2 Spd Limit: 600 fow: 40 ‘
oc: 0.8 OT: 100 ov: 60 uv: 20 I Write Parameters I

Communication Parameters

CANID: 0x06 Master ID: 0x206 CAN Timeout: 0 CAN Baud: 1M v Sub-version Number: @Séﬁ
Feedback Frame  DO[7:4] DO[3:0] D1 D2 D3 D4[7:4] D4[3:0] D5 Dé D7
MST_ID ERR ID POS[12:8] POS[7:0] VEL[11:4]  VEL[3:0] T[11:8] T[7:0] T_MOSs T_Rotor
Control Frame Do D1 D2 D3[7:4] D3[3:0] D4 D5 Do[7:4] De[3:0] D7
D p_des[15... p_des[7:0] v_des[11... v_des[3:0] Kp[11:8] Kp[7:0] Kd[11:4] Kd[3:0] t_fi(11:8]  t_ff[7:01

ID represents the controller ID, taken from the

lower 8 bits of the CAN_ID.

ERR indicates the status, corresponding to the

status types:

0 - Disabled; 1 - Enabled;

2 — Motor side not recognized;

3 - Output shaft not recognized;
PR " Fanmdd

POS represents the position information of the mator, with the unit of rad
VEL represents the speed information of the motor, with the unit of rad/s
T represents the torque information of the motor, with the unit of N-m
T_MOS represents the average temperature of the MOS on the driver, with
the unit of °C

T_Rotor represents the average temperature of the internal windings of the
motor, with the unit of °C
I fa A e

i et o

Control Mode: 1: MIT Mode v
1: MIT Mode
Current BW: 2: Pos-Spd Mode
3: Speed Mode
Speed KP: 4: PVT Mode
5: Cycle-Pos Mode
Speed KI: £ Concln ATal RAadA

Page 33 of 51



Shenzhen Damiao Technology Co., Ltd. DM-J8009P-2EC User Manual V1.2

Click "Write Parameters" to apply the selected control mode. A confirmation message "Parameter
write successful!"

will appear.

Note: After writing, the driver will reboot automatically, and the selected mode becomes active.

Communication Settings

COM Port com4
Baud Rate 921600
Refresh Ports \SClose Port
UART reception
® <
USB Mode
@ uART
Upgrade
Read Version
FW REV:
BL REV:
Select B upgrade

Firmware Name

1 0%
Calibration
® Calibratior @
secondaryEncdr

Parameter Preset

ExportParam

ImportParam

X DevCfg Tuf Clear Data

Serial Port ~CAN  Parameter Settings  Calibration ~ Debug ~ About  Settings
Motor Parameters Drive Parameters
Npp: 14 Gr: 48 Ki_current: 2500 Ki_speed: 500 Read Parameters
Acc: 0.7 Dec: -0.7 Spd Limit: 600 fow: 40
oC: 08 OoT: 100 ov: 60 uv: 5 Write Parameters
Communication Parameters
CAN ID: 0x01 Master ID: 0x00 CAN Timeout: 0 CAN Baud: 1M~ Sub-version Number:
Feedback Frame  DO[7:4]  DO[3:0] D1 D2 D3 D4[7:4]  D4[3:0] D5 D6 D7
MST_ID ERR D POS[15:8] POS[7:0]  VEL[11:4] VEL[3:0]  T[11:8] T[7:0] TMOS T Rotor
Con & D= x D2 D3[7:4]  D3[3:0] D4 D5 D6[7:4]  D6[3:0] D7
/!J s[11.. v des[3:0] Kp[11:8] Kp[7:0] | Kd[11:4] Kd[3:0] tff[11:8] t ff[7:0]

1D r

lower 8 bits e |

ERR indicates the status, corresponding to
status types:

0 - Disabled; 1 - Enabled;
2 — Motor side not recognized;

Control Settings 3 - Output shaft not recogni

he POS represents the position information of the motor, with the unit of rad
VEL represents the speed information of the motor, with the unit of rad/s
T represents the torque information of the motor, with the unit of N-m
T_MOS represents the average temperature of the MOS on the driver, with
the unit of °C

T_Rotor represents the average temperature of the internal windings of the
motor, with the unit of *C

s A ced L oo "

the

£ feea a P a
Control Mode: 1: MIT Mode ~
Current BW: 1000

-
Speed KP: 03 - <

5
Speed KI: 0
Position KP: 160 =
e

Position KI: 0 T -

Control Mode Verification:

Option 1: Check the serial output at power-on. The mode indicated by the arrow is the currently

active control mode.

% DM Debug Teol

Communication Settings

COM Port COM4
Baud Rate 921600

Refresh Ports

e Port

UART reception

®

USB Mode
@ uarT
Upgrade
Read Version
FW REV:
BL REV:
Select Bl upgrade

Firmware Name

1 0%

Calibration

@

secondaryEncdr

Calibratior

Parameter Preset

ExportParam

ImportParam

X DevCfg Tif Clear Data

Serial Port  CAN  Parameter Settings ~ Calibration ~ Debug  About  Settings
Commands:

m - Motor Mode

s - Setup Mode

esc - Exit to Menu

I-sensor faillMax=1217.1992 Min=-1581.1516

DMBOT Motor Driver--V3.0

Debug Info:

Firmware Version: 7318

Sub Version: 006

Imax: 41.044777

I_U Offset:  2065.1899
IV Offset:  2070.6550
I_W Offset: ~ 2045.7260

Position Sensor Electrical Offset:
Mechanical Offset: 3.9120
Qutput Position: 3.0375
CANID:  0x006

MASTER ID: 0x206

CAN Baud: 1.00Mbps

-2.6727

Motor Info:
Rs =93.1310 mQ

V_BUS=24.2839

Control Mode :

1:MIT Mode <-—
2:position-speed cascade Mode
3:speed Mode

l4:Hybrid control Mode

Commands:

m - Motor Mode
s - Setup Mode
esc - Exit to Menu

S
m

< Send

S Queue Tx
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Option 2: Refresh the parameter page and read the displayed information to verify the control mode.

7/ DM Debug Tool — ) X
Communication Settin! ‘sm Parameter Settings | Calibration ~ Debug  About  Settings e
COM Port com4 Motor Parameters Drive Parameters
Baud Rat: 921600 . i . .
aud Rate o PhaseRes(R): 93.131 mR Param Cali Npp: 21 Gr: 9 Ki_current: 2500 Ki_speed: 500 I Read Parameters I
Refresh Ports | Close Port .
Phaselnd(l):  35.4594 uH Acc: 2 Dec: -2 Spd Limit: 600 fbw: 40
UART reception FluxLinkage(A): 0.00412718 Wb oc: 08 OT: 100 ov: 60 uv: 20 Write Parameters
ez OO R02 Communication Parameters
USB Mode
Inertia: 0.000292734 kg*m2 CANID: 0x06 Master ID: 0x206 CAN Timeout: 0 CAN Baud: 1M~ Sub-version Number:
Control Amplitude Feedback Frame  DO[7:4] DO[3:0] D1 D2 D3 Da[7:4] D4[3:0] D5 D6 D7
Upgrade
- PMAX: 1255 MST_ID ERR D POS[15:8] POS[7:0] VEL[11:4] VEL[3:0]  T[11:8] T[7:0] TMOS T Rotor
Read Version T - - -
VMAX:
FW REV: 45 Control Frame Do D1 D2 D3[7:4] D3[3:0] D4 DS D6[7:4] D6[3:0] D7
BL REV: TMAX: 54
- o] p_des[15... p_des[7:0] v_des[11.. v_des[3:0] Kp[11:8] Kp[7:0] Kd[11:4] Kd[3:0]  tff[11:8] tff[7:0]
Select Bl upgrade KT_OUT: 0
Firmware Name Gear Ratio: 1 ID represents the controller ID, taken from the POS represents the position information of the motor, with the unit of rad
. lower 8 bits of the CAN_ID. VEL represents the speed information of the motor, with the unit of rad/s
. . ERR indicates the status, corresponding to the T represents the torque information of the motor, with the unit of N-m
1 0% Damping Factor: 4 status types: T_MOS represents the average temperature of the MOS on the driver, with
0 — Disabled; 1 — Enabled; the unit of °C
Calibration Control Settings 2 — Motor side not recognized; T_Rotor represents the average temperature of the internal windings of the

3 — Output shaft not recognized; motor, with the unit of °C
£ reeea a et S - I

I e a

# Calibratior Control Mode: | 1: MIT Mode v I

secondaryEncdr

Current BW: 1000
Parameter Preset . - 1/KT_OUT
Speed KP: I ¥
]

Speed KI:
ExportParam  ImportParam

Dncitinn KD 54

2. MIT Mode

(1) Mode Selection:In the debugging page, select MIT mode as described in Control Mode Selection
& Verification. Confirm the current control mode and open the corresponding MIT tab.

7/ DM Debug Tool — (m) X
Communication Settings

Serial Port  CAN Parameter Settings  Calibration About  Settings

COM Port COM4 Position Position: 0.000000 rad CAN ID

216( 1,000 5
Pk Rl E MST ID: 206 Read ID
Refresh Ports | Close Port 800 CAN ID: 6 SetID
1 Motor Mode
UART reception 600 o
] Enable Save Zero Disable
400
USB Mode 200 {
i Position  Speed PVT
0- T Cvcle-Pos Cycle-Vel Cycle-Tor
0 0.2 0.4 0.6 0.8 1
Upgrade ; Position: 0 rad
Speed Velocity: 0.000000 rad/s —
Read Version 1,000 5 MIN B MAX
] =225 12.5
FW REV: 800 | Speed: 0 rad/s
BL REV: 1 MIN B MAX
600 -45 45
[3 Select Bl upgrade ] KP: 0 N/r
) 400
Firmware Name miN - [l MAX
n s0n

(2) CAN ID: Ensure the CAN ID is correct (obtainable via serial port printouts, parameter settings
page, or read/set buttons in the debugging interface).

7/ DM Debug Tool — ) X
Communication Settings Serial Port CAN  Parameter Settings  Calibration ~ Debug  About  Settings o

COM Port com4 Position Position: 0.000000 rad CAN ID

Baud Rate 921600 L000 : S MST ID: 206
Refresh Ports |SClose Port 800 CANID: 6

Motor Mod
UART reception 600
En Save Zero | Disable
400
USB Mod
oce 200
MIT  Position Speed  PVT
0= ——— —— ] - — T Cycle-Pos Cycle-Vel Cycle-Tor
0 0.2 0.4 0.6 0.8 1
Upgrade . Position: 1] rad
Speed Velocity: 0.000000 rad/s TR—
Read Version 1,000 MIN B MAX
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(3) Control Options: The MIT model supports three control methods: velocity, position, and torque.
(@ Velocity Control
Step 1: Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

Communication Settings Serial Port  CAN Parameter Settings  Calibration Debug  About  Settings
COM Port coma Position Position: 0.000000 rad CAN ID
1,000
Eabiiae ] MST ID: 206 Read ID
Refresh Ports |SClose Port 800 4 CAN ID: 6 SetID
b Motor Mode
UART reception 600
Save Zero Disable
400
USB Mod
ode 200 4
MIT Position Speed PVT
0 : T : : : i : T | Cycle-Pos Cycle-Vel Cycle-Tor
0 0.2 04 06 0.8 1
Upgrade . Position: 0 rad
Speed Velocity: 0.000000 rad/s —
Read Version MIN B MAX
-12.5 12.5
FW REV: Speed: 0 rad/s
BL REV: MIN B MAX
-45 45
[0 Select Bl Upgrade KP 0 N/r
Firmware Name MIN l MAX
KD [ N*s/r
I X VIV | MAX
Calibration N T ] 0 o ’
Torque Torque: 0.000000 N-m oqee: O | m
® Calibratior MIN L A

secondaryEncdr

Parameter Preset

FxnortParam|  ImnortParam

o -

Error Type: Oxad

Step 2: Set the target velocity.
Example: Velocity =5 rad/s, KD =3 N*s/r, other gains = 0.
Enable "Timed" for periodic send, then click "Update" and "Send".

Monitor parameter curves in the debugging interface.

Communication Settings Serial Port  CAN Parameter Settings  Calibration Debug  About  Settings
COM Port COM4 Position Position: -6.449035 rad CAN ID
EatditEg 921600 MST ID: 206 Read ID
Refresh Ports |Close Port CAN ID: 6 SetID
Motor Mode
UART reception
Enable Save Zero Disable

USB Mode
MIT Position ~ Speed PVT
i : : T : : : : : : : : : T : T : : Cycle-Pos Cycle-Vel Cycle-Tor
Upgrade 0 EC00 L0000 . o:0c0 Position: 0 rad
Speed Velocity: 3.882680 RPM -
Read Version 3 3 | B MAX
12,5
FW REV: 5 RPM
BL REV: ] MAX
45
Select B upgrade 0 N/r
Firmware Name MAX
H 3 N*s/r
1 0% H H
f T T T T T T 2L L] LLYS
Calibration 0 5.000 10.000 15.000 Y "
Torque Torque: 0435165 N-m e . [
® Calibratior ; ; ;
0.6
0.4
Parameter Preset 02
0
ExportParam  ImportParam -0.2

X DevCfg i Clear Data

Version: V2.1.6.0

— —
15,000 Q/
@ @D 8aud Rate:1M Motor baud rate:1.00M Sent: 101997 items 9 s Received: 116516 \temsa FPS: 26095 Clear Count
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Communication Settings

COM Port CoM4
Baud Rate 921600
Refresh Ports |SClose Port
UART reception
USB Mode
Upgrade
Read Version
FW REV:
BL REV:
Select B Upgrade

Firmware Name

1 0%

Calibration

® Calibratior

Parameter Preset

(=

ExportParam ImportParam
X DevCfg [u] Clear Data

Serial Port  CAN Parameter Settings ~ Calibration =~ Debug ~ About  Settings
Position Position: 10.369459 rad CAN ID
MST ID: 206 Read ID
CAN ID: 6 Set ID
Motor Mode
Enable Save Zero Disable
MIT Position Speed PVT
Cycle-Pos Cycle-Vel Cycle-Tor
. Position: 0 rad
Speed Velocity: 3462924 RPM
MIN B MAX
-12.5 125
Speed: 5 RPM
MIN B MAX
-45 45
KP: 1] N/r
VIV | MAX
o] 500
y d KD: 3 N*s/r
I T T T T T T T LT L] LTS
0 5,000 10,000 15,000 N L
Torque Torque: 0487911 N-m e N L
: MIN B MAX
0.6 -54 ) 54

Status  Motor Te

o

Motor enabled

Timed: 1

ms

Update Clear Stol

n =nnn 1nnnn 15 nnn

Adjust control parameters as needed while testing. Keep "Timed" for periodic send enabled and click
"Update" to apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

® Calibratior

primaryEncdr

Parameter Preset

ExportParam  ImportParam
XDevCfq Tl Clear Data

MIN n

CAN Dat.
7F FF 81 70 00 9

Status  Motor Tel

o 31°C

Motor enabled

38°C

Timed 1 ms

Viad~en Flane crmn |

Step 3: Exit procedure: Click "Stop", then "Disable", the Red LED ON (motor disabled).

UART reception

USB Mode
Upgrade
Read Version
FW REV:
BL REV:
[ select Bl upgrade

Firmware Name

1 0%

Calibration

® Calibratior

Parameter Preset

ExportParam  ImportParam
X DevCfg [ Clear Data

Version: V2.1.6.0

® Baud Rate:1M Motor baud rate:1.00M

03 Enable save Zgro
53
105 Position  Speed PVT
=15~ T T Cycle-Pos Cycle-Vel Cycle-Tor
0 15,000 as
. Position: 0 rad
Speed Velocity: 3672821 RPM
e e . MIN B MAX
4 -12.5 125
Speed: 5 RPM
35 MIN B MAX
-45 45
3 KP: 0 N/r
miN MAX
25 0 500
g E g KD: 3 N*s/r
f T T T T T T T pans L] LT3
0 5.000 10,000 15,000 N L
Torque Torque: 0461540 N-m fontel G L
MIN B MAX
-54 - 54
CAN Data Frame
7F FF 81 70 00 99 97 FF
Status  Motor Tem, ve Temp
o 31°C 38°C
Motor enabled
Timed: 1 ms
_— — — — Update | Clear

T
15.000

Sent: 190728 items 95 items Received: 205273 '\tenms FPS:2011.0 Clear Count

T
10.000
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2 Position Control

Step 1: Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

Communication Settings Serial Port  CAN  Parameter Settings  Calibration W

COM Port Position

CcomM4

Position:

10.312620 rad

Baud Rate 921600

Refresh Ports | Close Port

UART reception

USB Mode

Step 2: Set the target position.

Consider the motor’s initial position; avoid large deviations to prevent impact.

Use "Save Zero" in the command section to set the current position as the zero reference.

DM Debug Tool

Communication Settings Serial Port  CAN  Parameter Settings ~ Calibration =~ Debug  About  Settings

COM Port COM4

Initial position ooy | rositon: -0.000191 rad
Baud Rate 921600 H H g
10 : H :
Refresh Ports Close Port 8 0 5000000000003 0000 0000 SO0 POS NOES P00 00 OSSP OSSP SISO SSRSSPON SSSSOOROON ST OOt
UART reception 6
4
USB Mode R | SN S SN N S NS— —S———S_——R— _—

I T
0 5.000

T T
10.000 15.000

Example: Position =3.14 rad, KP =2 N/r, KD = 1 N*s/r, others = 0.
Enable "Timed" for periodic send, then click "Update" and "Send".
Monitor parameter curves in the debugging interface.

Ensure the motor is physically fixed.

COM Port COom4

Position Position: 2778858 rad
Baud Rate 921600 3 :
10 7
Refresh Ports | Clase Port 8 E
UART reception 6
44 L
USB Mode 2
o |
[ T T T T T T
Upgrade 0 5,000 10,000 15,000
Speed Velocity: -0.0109901 rad/s

Read Version 50

FW REV: 40 -
BL REV:
30
Select Bl upgrade 20 3
Firmware Name
10
04
1 0% ' H g H
> ———7 T 71 T T T T T T T T T —
Calibration 0 5.000 10.000 15,000
Torque Torque: 0672527 N-m
@ Calibratior

Parameter Preset

ExportParam  ImportParam

XK DevCfg [ Clear Data

T T :
Version: V2.1.6.0 15.000

® @EI) 8aud Rate:1M Motor baud rate:1.00M

CANID

MST ID: 206 Read ID
CAN ID: 6 Set ID
Motor Mode

Save Zero Disable

MIT Position ~ Speed PVT
Cycle-Pos Cycle-Vel Cycle-Tor
- ] X

CAN ID

MST ID: 206 Read ID
CAN ID: 6 SetID
Motor Mode

Enable Disable

MmIT Position ~ Speed PVT
Cycle-Pos Cycle-Vel Cycle-Tor
CANID
MST ID: 206 Read ID
CAN ID: 6 SetID
Motor Mode
Enable Save Zero Disable
MIT Position Speed PVT
Cycle-Pos Cycle-Vel Cycle-Tor
Position: 3.14 rad
MIN B MAX
S 12.5
Speed: 0 rad/s
MIN B MAX
-45 45
KP: 2 N/r
MIN B MAX
0 500
KD: 1 N*s/r
MIN B MAX
0 5
Torgue: 0 N*m
MIN B MAX
-4 54

Sent: 263795 items 95 items Received: 278314 items °FPS: 0.0 Clear Count

p Drive Temp
38°C

Motor enabled
e

Clear
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Communication Settings

COM Port com4
Baud Rate 921600
Refresh Ports |SClose'Port
UART reception

USB Mode

Upgrade

Read Version

FW REV:
BL REV:

& Select Bl Upgrade

Firmware Name

1 0%

Calibration

@ Calibratior

Parameter Preset

ExportParam ImportParam
X DevCfg | Ti] Clear Data

Serial Port  CAN Parameter Settings  Calibration Debug  About  Settings
Position Position: 2778858 rad CAN ID
MST ID: 206 Read ID
CAN ID: 6 Set ID
Motor Mode
Enable Save Zero Disable
g MIT Position Speed PVT
—_—, T T ‘ Cycle-Pos Cycle-Vel Cycle-Tor
0 5,000 10,000 15,000 -
B Position: 3.14 rad
Speed Velocity: -0.0109901 rad/s =

428, 18.0188

T
15,000
Torque:

T
10.000
Torque

T
0 5.000
0.672527 N-m

Mo rive Temp
38°C

Motor enabled

Timed: 1 ms

Undate Clear Send

T T
n & Ann 10 nnn 1€ 0NN

Adjust control parameters as needed while testing. Keep "Timed" for periodic send enabled and click
"Update" to apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

1orque 1orque: Ub/Z32f N-M

® Calibratior M,IN L

Parameter Preset

ExportParam

38°C

ImportParam Motor enabled

Timed: q ms

UART reception T ——— ., T ——————————e—

3.2

USB Mode 3

28 MIT Position Speed PVT
T T T Cvcle-Pos Cycle-Vel Cycle-Tor
15,000 .
Upgrade ; Position: 3.14 rad
Speed Velocity: -0.010990 rad/s —
Read Version MIN B MAX
FW REV: pat2
BL REV 004
[ select B Upgrade -0.06
Firmware Name 0,08
01 : :
1 0% i i
f T T T T T T T T T T T T T T T T T T T
Calibration 0 5.000 10.000 15,000
Torque Torque: 0672527 N-m
@ Calibratior WEE
0.67
Parameter Preset 0.665
s
ExportParam  ImportParam 0.655 Motor enabled
0.65 Timed: 1 ms
X DevCfg [ Clear Data B - - - - - Update Clear Sto

Version: V2.1.6.0

® @) Baud Rate:1M Motor baud rate:1.00M

T
15.000

Sent: 273095 items 95 items Received: ZBTSoO items FPS: 2006.0 Clear Count
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® Torque Control

Step 1: Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

Communication Settings Serial Port

CAN Parameter Settings Calibration -

COM Port COM4

Position Position: 2.778858 rad CAN ID
Pl 921600 : : — MST ID: 206 Read ID
Refresh Ports | Close Port CAN ID: 6 Set ID
UART reception Motor Mode
Sovezero | Disble
Step 2: Set the target torque.
Note: Even small torque commands can accelerate the motor to max speed if unloaded.
Example: Torque =2 N*m, others = 0.
Enable "Timed" for periodic send, then click "Update" and "Send".
Monitor parameter curves in the debugging interface.
Ensure the motor is physically fixed.
s 0 5,000 10,000 15,000 — 7
Speed Velocity: 18.252747 rad/s Positior] 0 @
Read Version 1835 MIN ] MAX
-12.5 12.5
FW REV: s Speed: 0 rad/s
BL REV: 1?;; MIN B MAX
¥ -45 45
Select B upgrade 18.15 KP: 0 N/r
Firmware Name 181 (VI | MAX
18.05 0 500
18 KD: 0 N*s/r
1 0% Nl MAX
Calibration g g
Torque: 0804394 N-m forquel 2 | Nm
® Calibratior 12 M n VA

primaryEncdr

Parameter Preset

CAN Data rrane
7F FF 7F FO 00 00 08 4B

Status  Motor Temp Drive Temp

E 0.6

ExportParam  ImportParam

X DevCfg [ Clear Data i
T T : : : T : : : T T T : : T T :
Ve VR 0 5.000 10.000 15.000
@ @I ) Baud Rate:1M Motor baud rate:1M Sent: 25480 items
COM Port COM4 Position Position: 9.085413 rad
Baud Rate 921600

Refresh Ports |Close Port

UART reception

: [ec]
s Received: 25471 ilemsa FPS: 0.0 Clear Count

USB Mode
T T T T T T T T T T T T T T T T T T T T
et o 5,000 10,000 15,000
Speed Velocity: 18.252747 rad/s
Read Version 1835
FW REV: s
BL REV: (o2
182
Select Bl upgrade 18.15
Firmware Name 181
18.05
18
1 0%
Calibration
Torque Torque: 0.804394 N-m
® Calibratior : : v

primaryEncdr

Parameter Preset

ExportParam  ImportParam

31°C

38°C

Motor enabled

1

ms

Clear

CAN ID
MST ID: 206
CAN ID: [
Motor Mode
Enable Save Zero

Read ID
Set ID

Disable

MIT Position  Speed PVT

Cycle-Pos Cycle-Vel Cycle-Tor

Position: 0
MIN B
-12.5

Speed: 0
MIN B
-45
KP: 0
VI |
0
KD: 0
min
0
Torque: 2
MIN B
-54

CAN Data Frame

rad

MAX
125
rad/s

MAX

MAX
54

7F FF 7F FO 00 00 08 4B

Status  Motor Temp Drive Temp

o -

38°C

Motor enabled

Timed: 1

ms
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Adjust control parameters as needed while testing. Keep "Timed" for periodic send enabled and click
"Update" to apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

Communication Settings

Serial Port  CAN Parameter Settings Debug  About  Settings

COM Port com4 Position Position: -10.264935 rad CAN ID
E=lllia =g 921600 MST ID: 206 Read 1D
Refresh Ports | “Close Port CAN ID: 6 Set ID
Motor Mode
UART reception
Enable Save Zero Disable
USB Mode
MIT Position Speed PVT
: - : - T - : - - Cycle-Pos Cycle-Vel Cycle-Tor
0 5,000 10,000 15,000
Upgrade ’ ! . ' Position: 1] rad
Speed Velocity: 18.142857 rad/s —
Read Version . e . MIN B M)
125 125
FW REV: 183 Speed: ) rad/s
BL REV: MIN ] MAX
18.2 -45 5
[ Select B upgrade KP: 0 N/r
Firmware Name 18.1 VI | MAX
0 500
18 KD: 0 N*s/r
1 0% i
—_— VI | MAX
Calibration 0 5,000 10,000 15,000 N L
Torque Torque: 0487911 N-m fouel 2N
@ calibratior ME o
primaryEncdr 7

Parameter Preset

ExportParam  ImportParam

Status  Motor Te

o 38°C

Motor enabled
e

Timed: 1 ms
XDevCfg [ Clear Data Update Clear Sto
H H n n n H n H
Step 3: Exit procedure: Click "Stop", then "Disable", the Red LED ON (motor disabled).
Baud Rate 921600 MST ID: 206 Read ID
Refresh Ports SClose Port CAN ID: 6 Set ID
. Motor Mode
UART reception
Enable Save Zero
USB Mode
Position Speed PVT
r T T T T T T T Cycle-Pos Cycle-Vel Cycle-Tor
0 5,000 10,000 15,000 -
Upgrade . Position: 0 rad
Speed Velocity: 18.252747 rad/s —
Read Version MIN B MAX
1835 SZE 125
FW REV: Speed: 0 rad/s
183
BL REV: MIN ] MAX
18.25 43 45
(3 Select BJ upgrade KP 0 N/r
18.2
Firmware Name MIN . MAX
18.15 0 500
KD 0 N
1 0% 181 "
T T T T T T T R [ LR
Calibration 0 5.000 10.000 15.000 Y . 2
Torque Torque: 0698902 N-m I [T
@ Calibratior : : : : M i A
primaryEncdr CAN Data
7F FF 7F FO 00 00 08 4B
P e Status  Motor Temp Drive Temp
o 39°C 38°C
ExportParam  ImportParam Motor enabled
] Timed: 1 ms
X DevCfg = TiJ Clear Data : : : B Update Clear
Verdion VA1.60 0 5.000 10,000 15,000 /
® Baud Rate:IM Motor baud rate:1M Sent: 49783 items 0 items Received: 49756 itel ems FPS: 19832 Clear Count

3. Position Velocity Mode
(1) Mode Selection:
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In the debugging page, select Position Velocity mode as described in Control Mode.

Confirm the current control mode and open the corresponding "Position" tab.

Communication Settings Serial Port CAN  Parameter Settings w—n

COM Port COM4

Position Position: 4488632 rad CAN ID
EatclCEN 921600 MST ID: 206 Read ID
10
Refresh Ports [SClose Port CAN ID: 6 Set ID
) 5 Motor Mode
UART reception
0 Enable Save Zero Disable
-5
USB Mode

s o

Curle-Pns  Cuele-Vial  CurlaTor

(2) CAN ID: Ensure the CAN ID is correct (obtainable via serial port printouts, parameter settings
page, or read/set buttons in the debugging interface).

Communication Settings

Serial Port  CAN Parameter Settings Debug  About  Settings o
COM Port coma Position Position: 4488632 rad CAN ID

Baud Rate 921600 MST ID: 206
Refresh Ports | Close Port CAN ID: 6
UART reception

Motor ]
E Save Zero Disable

(3) Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

Baud Rate 921600

MST ID: 206 Read ID
10
Refresh Ports Close Port CAN ID: 6 Set ID
R 5 Motor Mode
UART reception
03 Save Zero | Disable
53
USB Mode
-10 MIT Position  Speed PVT
I T T T T T T T Cycle-Pos  Cycle-Vel Cycle-Tor
Upgrade 0 5,000 10,000 15,000

Speed Velocity: 18.296703 rad/s Position: o rad
Read Version

18.35
FW REV: Speed: 0 rad/s
RI RFV- 18.3

(4) Set the command parameters so that the motor moves to the target position at the specified
velocity.

Before setting the parameters, check the motor’s initial position and use it as a reference.

Communication Settings Serial Port CAN  Parameter Settings ~ Debug  About  Settings

COM Port com4 Initial position _—h-q Position: 4488632 rad CANID
amiioe R : : : : MST ID: 206 Read ID
Refresh port< ST 10— JFUS N S | IO S { WU | SO S| S i o - . f—
UART reception H H H H Motor Mode

Enable Save Zero Disable
USB Mode

=® MIT Position Speed PVT
T T T T Cycle-Pos Cycle-Vel Cycle-Tor

Upgrade 0 5,000 10,000 15,000

Speed Velocity: 18.296703 rad/s Position: [ rad
Read Version
| FITTRTRTTTINIERIRORTY

FW REV: Speed: 0 rad/s

R 183
Example: Position = 10 rad, Velocity = 5 rad/s.
Enable "Timed" for periodic send, then click "Update" and "Send".
Monitor parameter curves in the debugging interface.

Ensure the motor is physically fixed.
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Upgrade v s,uuu uuY 1ou0U
Speed Velocity: -0.010990 rad/s Position: 10 rad
Read Version 20 . 4
FW REV: 15 Speed: 5 rad/s
BL REV:
10 MIN MAX
[3 select B upgrade -12.5 P 125
Firmware Name 5
MIN MAX
-45 v 45
1 0% 0 8
; : : : MING g e
Calibration 5.000 10.000 15.000 o o
Torque Torque: -0.013187 N-m Rot Spd 7.7465 RPM
@ Calibratior q : . :
08
Parameter Preset or T
0.6 IS
[+] [+ 35°C
= (= 04
ExportParam  ImportParam Motor enabled
0.2

Eiws] «

= a Clear

0 ; : ; ; ; ;
Version: v2.1.6.0 e al
PP o P RS ) e N

Communication Settings

X DevCfg | Td Clear Data

Serial Port  CAN Parameter Settings ~ Debug  About  Settings
COM Port com4

Position Position: 9.999428 rad CAN ID

Camiise ) 10 MST ID: 206 Read ID
Refresh Ports [Close Port 8 CAN 1D: 6 Set ID
UART reception 6 Motor hode

4 Enable Save Zero Disable
USB Mode 2

0 MIT Position Speed PVT

T T T Cycle-Pos Cycle-Vel Cycle-Tor

Upgrade 5,000 10,000 15,000

Speed Velocity: -0.010990 rad/s Position: 10 rad
Read Version

FW REV: Speed: 5 rad/s
BL REV:
MIN MAX
[3 select Bl upgrade -125 P 2.5
Firmware Name
MIN MAX
1 0% R
f T T T T T T T T T T T T T T T T T T T MIN T MAX
54 54
Calibration 0 5.000 10.000 15.000 7
Torque Torque: 0.857143 N-m
® Calibratior : B
3
Parameter Preset 2

1

ExportParam  ImportParam

Motor enabled

Timed 1 ms

XDevCfg [ Clear Data : - - ‘ - - - - - - - T - - - Undate Clear Stoj

n £nnn 1nnnn 1t nnn

Adjust control parameters as needed while testing. Keep "Timed" enabled and click "Update" to
apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

v MIN MAX
Select Bl upgrade e P P
-0.05 - -
Firmware Name
-0.1 MI MAX
45 v 45
-0.15 :
1 0%
MIN MAX
54 T 54
Calibration -
Torque Torque: -0.804394 N-m
® Calibratior 1 : :

Parameter Preset

Motor Temp Drive Temp
0 34°C 3g°C
ExportParam  ImportParam Motor enabled
-0.5
Timed: 1 ms
X Dev i J ] Clear et ) 1 e — — —_— ‘ ‘ —_— Uodate | Clear Sto

\areinn 2 1 &N
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(5) Exit procedure: Click "Stop", then "Disable", the Red LED ON (motor disabled).

Refresh Ports || (Close Port L0060z CAN ID: 6 SetID
10,0005 - RN LR 1 ERATE: R SR S0 19 ¥ WSS R G M O SRR % 0T RS T e T
UART reception ; : g g g
10 ] : e : Ew
9.9995 : : : i _
USB Mode : : : : : H
MIT Position ~ Speed PVT
99985 T T T - ” = = ” = . — Cycle-Pos Cycle-Vel Cycle-Tor
Upgrade 15,000

Speed Velocity: -0.010990 rad/s Position: 10 rad
Read Version > > >

FW REV: Speed: 5 rad/s
BL REV:
MIN MAX
[ Select B Upgrade -12.5 P 2.5
Firmware Name
MIN MAX
a5 Y s
1 0%
‘ i : — ‘ MING o MAx
Calibration 0 5,000 10,000 15,000 I -
Torque Torque: -0.118683 N-m Rot Spd 477465 RPM
® Calibratior 1 i : : H H

Parameter Preset

0

ExportParam  ImportParam

39°C
Motor enabled

Timed: 1 ms

Version: V2.1.6.0 ® 5,000 10.000 15,000 }

® @D 5aud Rate:1M Motor baud rate:1M Sent: 787541 items 0 items Received: 787445 items FPS: 20141 Clear Count

X DevCfg [ Clear Data -1

4. Velocity Mode

(1) In the debugging page, select Velocity mode as described in Control Mode. Confirm the current
control mode and open the corresponding "Speed" tab.

Communication Settings Serial Port  CAN  Parameter Settings About  Settings

COM Port COm4 Position Position: 9.999687 rad CAN ID
Eat ol B 021600 1 MST ID: 0 Read ID
Refresh Ports Close Port 10.8 CAN ID: 1 Set ID
Motor Mode
UART reception 106
Enable Save Zero Disable
104

USB Mode 10.2

MIT Position PVT

I T T T T Cycle-Pos Cycle-Vel Cycle-Tor

10

(2) Ensure the CAN ID is correct (obtainable via serial port printouts, parameter settings page, or
read/set buttons in the debugging interface).

Communication Settings Serial Port  CAN  Parameter Settings MF_o

COM Port Ccom4 Position Position: -2.567521 rad CAN ID
Baud Rate 921600 10 MST ID: 206
Refresh Ports SClose Port CANID: 6 m

UART reception

Motor Mode
a ave Zero Disable

(3) Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

LM weLUY 1001 u ~
Communication Settings Serial Port CAN  Parameter Settings Wo

USB Mode

COM Port Ccom4 Position Position: -2.567521 rad CAN ID
Baud Rate 921600 10 MST ID: 206 Read ID
Refresh Ports |~ Close Port 8 CAN ID: 6 Set ID
6 Motor Mode
UART reception 4
Save Zero Disable
2
USB Mode 0
-2 MIT Position  Speed PVT
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(4) Setthe target speed
Example: Speed =5 rad/s.
Enable "Timed" for periodic send, then click "Update" and "Send".
Monitor parameter curves in the debugging interface.

Ensure the motor is physically fixed.

COM Port com4

Position Position: -2.567521 rad CAN ID
Famiiee R 10 MST ID: 206 Read ID
Refresh Ports = Close Port 8 CAN ID: 6 SetID
. 6 Motor Mode
UART reception 4
Enable Save Zero Disable
2
USB Mode 0
£Z MIT Position ~ Speed PVT
T T T Cycle-Pos Cycle-Vel Cycle-Tor
Upgrade 0 5,000 10,000 15,000
Speed Velocity: -0.010990 rad/s Speed: 3 rad/s
Read Version
FW REV: (&
BL REV: 0.05
[ Sel B Upgrad, 0 M P MAX
elect rade 25 2
B -0.05 2 25
Firmware Name
-0.1 M MAX
45 v 45
-0.15 ) :
il s ' ‘ _ — MIN T MAX
-54 54
Calibration 0 5,000 10,000 15,000 *
Torque Torque: -0.013187 N-m Rot Spd 0 RPM

@ Calibratior 1

Parameter Preset

orive Temp
39°C

33°C

ExportParam  ImportParam Motor enabled
-05
X DevCfg [i] Clear Data -1

T
Version: V2.1.6.0 D 12D l l
® @D 5aud Rate:1M Motor baud rate:1M Sent: 908629 items 0 ite ived: 908571 item: s FPS: 0.0 Clear Count
7/ DM Debug Tool - [u} X
ST Sl Serial Port  CAN Parameter Settings Debug  About  Settings
COM Port com4 Position Position: -4.514191 rad CANID
Crlfee Rl MST ID: 206 Read ID
10
Refresh Ports | "Close Port CAN ID: 6 Set ID
. s Motor Mode
UART reception
0 Enable Save Zero Disable
=5
USB Mode
=0 MIT Position Speed PVT
| | 1 : Cycle-Pos  Cycle-Vel Cycle-Tor
Upgrade 5,000 10,000 15,000
Speed Velocity: 5.000000 rad/s Speed: 5 rad/s
Read Version .
5.02
FW REV: 5.01
BL REV: 5
Mi MAX
(@ select B upgrade 499 125 P 12.5
Firmware Name 428
4.97 MI Vv MAX
-45 45
496
1 0% 495 n
R T T T LI T AN
Calibration 0 5,000 10,000 15,000 o -
Torque Torque: 0.593407 N-m Rot Spdl 47.7465 RPM
@ Calibratior 07
aryEr CAN Dat
0.65 00 00 AC
Parameter Preset Intor Ta
06 Motor Te
0.55
ExportParam  ImportParam Motor enabled
0.5 18084.2021, /04877
: Timed: 1 ms
X DevCfg [ Clear Data 045 Undate Clear Stol

Version: V2.1.6.0
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Adjust control parameters as needed while testing. Keep "Timed" for periodic send enabled and click
"Update" to apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

0.593407 N-m

Torque Torque:

Rot Spd: 47.7465 RPM

® Calibratior

primaryEncdr CAN Data Frame

00 00 A0 40
Parameter Preset Status  Motor Temp Drive Temp
33°C 39°C

ExportParam  ImportParam Motor enabled

Timed: 1 ms
. . n n n H n H
(5) Exit procedure: Click "Stop", then "Disable", the Red LED ON (motor disabled).
. E B B Motor Mode
UART reception
0 Enable Save Zero
5
USB Mode
e MIT Position Speed PVT
T T Cycle-Pos Cycle-Vel Cycle-Tor
Upgrade 15,000
Speed Velocity: 4978024 rad/s Speed: 5 rad/s
Read Version ¥
5.02
FW REV: 501
BL REV: 5
MIN MAX
Select B Upgrade 4.99 125 P 125
X 498
Firmware Name
497 MIN v MAX
45 45
4.96
. 0% a8 T T T T T T T T T T T T T T T T MIN T MAX
Calibration 0 5.000 10.000 15,000 -54 54
Torque Torque: 0.567032 N-m Rot Spd' A47.7465 RPM
‘® Calibratior 07 g

primaryEncdr
0.65
Parameter Preset

&

ExportParam  ImportParam

06
0.55

X DevCfg [i] Clear Data 0.45

T T T T T T T T T T T T T T T T
0 5.000 10.000 15,000

Version: V2.1.6.0

[ J m Baud Rate:1M Motor baud rate:1M

5. Force-Position Hybrid Control Mode

CAN Data Frame
00 00 AD 40
Status  Motor Temp Drive Temp
o 34°C 38°C
Motor enabled

Timed: 1 ms

Update Clear

Sop |

Sent: 1042485 items 0 items Received: 1042457 iteﬂms FPS: 1861.6 Clear Count

(1) Inthe debugging page, select Force-Position Hybrid Control Mode as described in Control Mode

Confirm the current control mode and open the corresponding "PVT" tab.

% DM Debug lool

Communication Settings

Serial Port  CAN  Parameter Settings w———— o

COM Port Com4 Position Position;

1143854  rad

Baud Rate 921600

Refresh Ports | SClose Port

UART reception

USB Mode

- u x
CAN ID
MST ID: 206 Read ID
CAN ID: 6 Set ID
Motor Mode

i ble Save Zero Disable

MIT Position  Speed

(2) Ensure the CAN ID is correct (obtainable via serial port printouts, parameter settings page, or

read/set buttons in the debugging interface).

Serial Port CAN  Parameter Settings wgs’o

Position Position:

</ DM Debug Tool
Communication Settings
COM Port com4 1.049853 rad
Baud Rate 921600

Refresh Ports [SCloselPort

UART reception

— o X
CAN ID R
_ o ezl

MST ID:
CAN ID: 1

Motor
Enal ave Zero Disable
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(3) Click "Enable" in the Motor Mode section. The driver’s green LED will light (motor enabled).

Communication Settings Serial Port CAN  Parameter Settings ~ Debug  About  Settings

COM Port COM4

Position Position: 2.538148 rad CAN ID
R 021600 MST ID: 206 Read ID
Refresh Ports [SClose Port CAN ID: 6 SetID
Motor Mode

UART reception

Save Zero Disable

USB Mode
MIT Position Speed PVT
T = = = = T = = = T = = = = T = Cycle-Pos Cycle-Vel Cycle-Tor
0 5.000 10.000 15.000
Upgrade Speed Velocity: -0.010990 rad/s Position: 0 rad

(4) Set the command parameters so that the motor moves to the target position at the specified
velocity.

Before setting the parameters, check the motor’s initial position and use it as a reference.

DM Debug Tool

- o X
Communication Settings Serial Port  CAN  Parameter Settings ~ Debug  About  Settings
COM Port COM4 Initial position M Position: 2538148 rad CAN ID
Baud Rate 921600 H g g H MST ID: 206 Read ID
—r— BT P N RN o [N SN, SR W -7 R e S B e i o - 7? —
. H i H i i g g Motor Mode
UART reception
Enable Save Zero Disable

USB Mode

MIT Position ~ Speed PVT

Cycle-Pos Cycle-Vel Cycle-Tor

T T T
0 5.000 10.000 15.000

Example: Position = 10 rad, Speed =5 rad/s, current = 0.2%FS.
Enable "Timed" for periodic send, then click "Update" and "Send".
Monitor parameter curves in the debugging interface.

Ensure the motor is physically fixed.

Communication Settings Serial Port ~CAN  Parameter Settings ~ Debug  About  Settings

COM Port

Position Position: 9.999046 rad CAN ID
Eat it R 921600 : : MST ID: 206 Read ID
Refresh Ports  Close Port i i CAN ID: 6 Set ID
H H Motor Mode
UART reception : :
H z Enable Save Zero Disable
USB Mode : :
: : MIT Position Speed PVT
I T T T Cycle-Pos Cycle-Vel Cycle-Tor
0 g 0 5,000 10.000 15.000
parade Speed Velocity: -0.010990 rad/s Position: 10 rad

Read Version 6
FW REV: 4 Speed: 5 rad/s
BL REV: 2
Current: 0.2 %FS
Select Bl Upgrade 0
Firmware Name -2 MIN z MAX
) 25 12
1 | O S S N s S S S W —_ NG A
-45 45
Calibration 0 5.000 10,000 15,000
Torque Torque: -0.013187 N-m MIN MAX
@ Calibratior
3
Parameter Preset | SRR NSPRR EUUUIN WU RN WISUPURE ST PO SO | SN SIS, S S SRS SN N S S— e oo Tem Drive Tom
=] 1 v 27°C 34°C
ExportParam  ImportParam 0 Motor enabled

=] @« -

Version: V2.1.6.0 5.000 10,000 15,000

» @E) 8aud Rate:1M Motor baud rate:1.00M Sent: 1222799 items anceived: 1222729 items OMC\W Count

X DevCfg T Clear Data
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Communication Settings

Serial Port  CAN  Parameter Settings ~ Debug  About  Settings

COM Port COM4

Position Position: 10.001335 rad CAN ID
216 — MST ID: 206 Read ID
Refresh Ports Close Port CAN ID: 6 Set ID
Motor Mode
UART reception
Enable Save Zero Disable
USB Mode
7 MIT Position  Speed PVT
I T T T T T T - - : : : : : | : : Cvcle-Pos  Cycle-Vel Cycle-Tor
n 0 5.000 10.000 15,000
Upgrade Speed Velocity: -0.010990 rad/s Position: 10 rad
Read Version H
FW REV: Speed: S rad/s
BL REV:
Current: 0.2 %FS
[ Select B Upgrade
Firmware Name MIN E MAX
2D 25
. o \ \ \ \ M v
Calibration 1] 5.000 10.000 15.000
Torque Torque: -0.830769 N-m MIN MAX
#® Calibratior Y

Parameter Preset

=

ExportParam  ImportParam

Motor Temp Drive

QQ‘ : 27 °C I5C

Motor enabled

Timed: 1 ms

X DevCfqg T[] Clear Data

Undate Clear Stoj

Adjust control parameters as needed while testing. Keep "Periodic Send" enabled and click "Update"
to apply changes.

Monitor real-time motor and driver temperature, status, and feedback frames. For frame format and
status types,see "Feedback Frames" for details.

e g Gesssur i MIN MAX
® Calibratior ;

Parameter Preset

ExportParam  ImportParam

Viotor Temp Drive Temp

Q?‘ 27°C 35°C

Motor enabled

Timed: 1 ms

(5) Exit procedure: Click "Stop", then "Disable", the Red LED ON (motor disabled).

Enable Save Zero

9.9995 /
USB Mode -
Position Speed PVT
ORI T T = T = = Cycle-Pos Cycle-Vel Cycle-Tor
0 5.000 10,000 15,000
Upgrade

Speed Velocity: -0.010990 rad/s Position: 10 rad
Read Version B B

FW REV: Speed: 5 rad/s
BL REV:
Current: 0.2 %FS
Select BJ upgrade —
Firmware Name i o o
225 2.5
1 o - ________________________________ MN M
Calibration 0 5.000 10.000 15,000 .
Torque Torque: -0.883518 N-m MIN MAX
@ Calibratior : : H g ; 0

Parameter Preset

B

ExportParam  ImportParam

Q? 27“& ; EHRG

Motor enabled

: ; ; ; Timed: 1
X Dev Cfa ([ Clear Dt T T Uudm)
Version: V2.1.6.0 v 2 0Ly f5co n
o @I ) Baud Rate:1M Motor baud rate:1.00M Sent: 1328408 items 0 items Received: 13282 5 0 items FPS: 2005.0' Clear Count
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Firmware Version Check and Upgrade

@ Version Check

Connect the motor via serial port, CAN port, and power supply.

Select the correct serial port on the PC and open it.

Click "Read Version" to display the current firmware version of the driver.

Before performing any firmware upgrade, always read and confirm the current version. Unless
otherwise specified, select firmware versions with a prefix of "73" for upgrading.

Using an incorrect firmware version may cause unexpected issues.

e s crv

UART reception

Motor Info:

@ ~sci Rs =93.1310 mQ
Ls = 35.4594 pH
USB Mode Wb
@ uART
:position-speed cascade Mode
Upzree :speed Mode

G 3

m - Motor Mode
s - Setup Mode
esc - Exit to Menu

FW REV:
BL REV:

7318
3.2.0.6

Select B Upgrade

Firmware Name

Entering Motor Mode

Commands:

- Mt Madn

4 Firmware Upgrade via Serial Port

When new features are released or bug fixes are available, the firmware can be upgraded via the serial
interface.

Before upgrading, ensure the serial connection is established.
Upgrade Procedure:

« Click "Select" and choose the appropriate firmware file .

+ After loading, the firmware name will be displayed in the interface.
- Verify the firmware is correct, then click "Upgrade Firmware".

+ Wait for the progress bar to complete.

The upgrade status can also be monitored through the serial interface.

Upgrade

"7 6248EHF 2026/4/1 9:45 P
Read Version > 4
T RESSENE 2026/3/1910:12 s
7318 T 8Fe5EE 2026/3/3017:20 pre=S
B 3.20.6 -
—F 3 2025/12/24 18:08 SR

9 Upgrade

Firmware Name

I D APP_DMB8009(V4) V7318_04.bin 2025/9/28 20:32 BIN 3Zf 58 KB I

1 0%
Calibration
@ Calibratior (»

primaryEncdr
Parameter Preset |
B =
ExportParam  ImportParam B (N): | Firmware File(*.bin) vl
= Send
H17(0) W 5
X DevCfq =[] Clear Data

" | =%QueueTx

[ Version: V2.1.6.0

1
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7/ DM Debug Tool - [u] X
Communication Settings Serial Port  CAN  Parameter Settings ~ Debug  About  Settings
COM Port Com4
Baud Rate 921600 back 1 pass:0K

Pack 2 pass:0K
Refresh Ports | Close Port back 3 pass:0K
Pack 4 pass:0K
UART reception Pack 5 pass:0K
e Pack 6 pass:0K
. ASCIl Pack 7 pass:0K
Pack 8 pass:0K

USB Mode

. UART Update firmware completed!!!

DMBOT Motor Driver--V3.0

Upgrade Debug Info:
Firmware Version: 7318
Read Version Sub Version: 004
Imax: 41.044777
I_U Offset:  2064.6509
(R BB S LV Offset:  2071.5569
BLREV: s I_W Offset:  2045.3450

Position Sensor Electrical Offset:  0.0104
Select ] Upgrade Mechanical OEffset: 1.8833
- Qutput Position: -2.5673
Firmware Name CAN ID:  0x006

MASTER ID: 0x206
DMB009(V4)_V7318_04 CAN Baud: 1.00Mbps

1 0% Motor Info:

o Rs = 93.1310 mQ

Calibration Ls =35.4594 uH
Wf = 0.0041 Wb

N ; . . V_BUS=24.2926
@ Calibratior -
primaryEncdr Control Mode :

1:MIT Mode
F-naciti A Ao Mad,

Parameter Preset

=

ExportParam  ImportParam
<7 Send

X DevCfg = [ Clear Data

Version: V2.1.6.0

4 CAN Firmware Upgrade
Firmware upgrade via CAN is supported forBootloader version 3.2.0.5 and above. The CAN baud rate
must match the one configured on the driver board.

¢ Queue Tx

Currently, firmware upgrade is supported only via a USB-to-CAN adapter.

Preparation:

Before starting, connect the CAN interface and ensure communication is functioning properly.
Then, in the interface:

+ Switch the communication mode from UART to CAN.

+ Enter the target motor CAN ID in the left panel.

If the CAN bus is not detected, a prompt will be displayed as shown below:

%/ DM Debug Tool = [m] X
Communication Settings Serial Port  CAN  Parameter Settings ~ Debug  About  Settings
COM Port com4
ES
Baud Rate 9216

Pack 1 pass:0K
Refresh Ports SGlost :ZE ; E:zgi o
UART reception ,
USB Mode

n
CANID: 6 CAN . Update firmware completed!!!

DMBQT Motor Driver—V3.0

Upgrade Debug Info:
Firmware Version: 7318
Read Version Sub Version: 004
Imax: 41.044777 7 Notice X
I_UOffset:  2064.6509
FW REV: 7318 T\
) LV Offset:  2071.5569 i ID 0x00 does not exist on the bus,
GLLIES S LW Offset:  2045.3450 L2\ the number of devices on the bus is 1, IDs: 0X06
Position Sensor Electrical Offset:  0.0104
@Select | [ Upgrade Mechanical Offset: 1.8833
Output Position: -2.5673
Firmware Name CANID:  0x006

MASTER ID: 0x206

DMB8009(V4) V7318 04 CAN Baud: 1.00Mbps
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If the connection is successful, no message will be displayed.

Upgrade Procedure:

+ Click "Select" and choose the desired firmware file.

+ After loading, the firmware name will be displayed in the interface.

- Verify the firmware is correct, then click "Upgrade ".

+ Wait for the progress bar to complete .

The upgrade status can also be monitored through the serial interface.

Baud Rate 921600

Refresh Ports [SClose Port
UART reception

USB Mode
CANID: 6 can @
Upgrade
Read Version
7.3.1.8
B 3206
& Upgrade

Firmware Name

DMB009(V4) V7318 04
1 0%

Calibration

»

primaryEncdr

‘@ Calibratior

Parameter Preset

ExportParam  ImportParam

X Dev Cfa

s v N | T B > SR (D) » BEEAS > BN > v O | EE+sER »
e~ I =- 0 @
= : G =m Hih
o 1A 2026/1/23 9:48 =3
RY= 2026/2/2811:28 it
) e 0 43EmE 2026/3/30 17:20 i
- £ 3507E@H 2026/4/1 9:45 e
o T 6248EH 2026/4/19:45 S
T gEssEE 2026/3/19 10:12 b=
’ T seEesEk 2026/3/30 17:20 e
= F 2025/12/2418:08 iR
|1 app_DMB009(V4) V7318 04.bin 2025/9/28 20:32 BIN 37 EXd |
STEEE(N): |APP_DMB009(V4) V7318 04.bin - | Firmware File(*.bin) v

Tal Clear Data

<1 Send

Once the upgrade is complete, a confirmation message will be displayed in the serial interface:

%/ DM Debug Tool
Communication Settings
COM Port COoM4

Baud Rate 921600

Refresh Ports |SClose Port
UART reception

USB Mode
cANID: 6
Upgrade

Read Version

FW REV: 7
BL REV: 3.2%
Select B Upgrade

Firmware Name

DM8009(V4) V7318 04
1 0%

Calibration

»

primaryEncdr

@ Calibratior

Parameter Preset

ExportParam  ImportParam

Serial Port  CAN  Parameter Settings  Debug  About  Settings

esc - Exit to Menu

2th OK!
3th OK!
4th OK!
Sth OK!
6th OK!
7th OK!
8th OK!
complete
Enter Bootloader!

DMBOT Motor Driver--V3.0
Debug Info:

Firmware Version: 7318
Sub Version: 004

Imax: 41.044777

[_U Offset:  2064.4109
LV Offset:  2071.6660
I_W Offset:  2045.4340

Position Sensor Electrical Offset:  0.0104
Mechanical Offset: 1.8833

Output Position: -2.5673

CANID:  0x006

MASTER ID: 0x206

CAN Baud: 1.00Mbps

Motor Info:

Rs =93.1310 mQ
Ls =35.4594 pH
Wf = 0.0041 Wb
V_BUS=24.2951

Control Mode :

1:MIT Mode

2:position-speed cascade Mode
3:speed Mode

4:Hybrid control Mode <-—

< Send
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