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Program the FeeTech motors

FeeTech servo motors connect to a serial line of type Half-Duplex (the line can be
RS485 with two balanced wires, or TTL with a single wire).

The devices are connected in a chain by means of a four-wire cable (two signals
plus power supply and GND) or even just three wires in the TTL version.

These servo-motors, also called Robot-Motor or Smart-Motor, contain all the control
electronics, a 4096 step encoder and a configurable PID algorithm that allows to
control the rotation with 0.09 degrees precision.

You can also adjust the speed, acceleration and torque, as well as read the position
reached, the temperature, the current (which is related to the torque) and many
other parameters.

Some Dynamixel motors can be controlled in a range of +/- 256 rpm, while currently
the FeeTechs (Note 1) they have a smaller range, of only +/- 7.5 turns.

(Note 1) Two models from FeeTech are in preparation with true torque control and

position control in a practically infinite range. True SmartMotors for industrial
controls but at a highly competitive price.
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https://en.wikipedia.org/wiki/Duplex_(telecommunications)

Communication protocols

In this document we will use the abbreviation DXP1 which stands for: Dynamixel
1.0 a protocol that allows you to communicate with all servomotors Dynamixel is
FeeTech.

There is also a protocol Dynamixel 2.0but we didn't implement it because it would
only work with some Dynamixel models (MX and PRO) and with none of the
FeeTechs. Furthermore, the 2.0 protocol does not contain any particular
advantages. Its only major improvement would be the SyncRead instruction, which
is superseded by our implementation of Buffered transfers

Use the DXP1 and Modbus protocols

FeeTech servos can be programmed to use either the DXP1 protocol or the
ModBus protocol. The latter is familiar to PLC users, but has lower speed
performance and fewer commands.

To use DXP1 and Modbus devices we have written two applications that are called
Theremino_RS485 is Theremino_Modbus On their pages you will also find the
related documentation files.

Program FeeTech servo motors for DXP1 or Modbus

In the ZIP archive that you download from This Page you will find everything you
need to reprogram FeeTech servos with the two protocols.

To reprogram the FeeTech motors you will
need a USB connection module, like the
one in the image on the right, a USB cable
and a connection cable for the motors.

You will also need a 6 or 24 volt power
supply, which connects with the negative to
terminal "G" and with the positive to V1 or
V2.

The power supply must have a convenient power switch located near the PC
keyboard and the Mouse. With the switch you have to give power exactly at the
same time you press the programming button on the software. If this action is not
done synchronously, the programming will not start.
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https://www.theremino.com/en/hardware/outputs/smart-motors#programming
https://www.theremino.com/en/hardware/outputs/smart-motors#modbus
https://www.theremino.com/en/hardware/outputs/smart-motors#rs485
https://emanual.robotis.com/docs/en/dxl/protocol2/
https://www.feetechrc.com/serial-port-series-steering-gear.html
https://emanual.robotis.com/docs/en/dxl/
https://emanual.robotis.com/docs/en/dxl/protocol1/
https://emanual.robotis.com/docs/en/dxl/protocol1/

USB and serial connectors

To connect the motors to a PC, the USB connector shown at the top of this image is
used.

This module could also be connected to an Arduino by means of a serial link.

To connect an Arduino you would use the serial connector located on the left side of
the board. Butto program the motors this connector is not used and must
necessarily be connected via USB.

The switch that you see at the bottom left is only needed if you connect an Arduino
and in that case it must be positioned on the 3V3 or 5V side, depending on the type
of Arduino. Butwhen programming motors via USB the position of this switch does
not matter.
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Connect the motor and power supply

The four-wire motors are connected on this side and are powered with the
connector marked 8 .. 24 V

8-24v
4 wire motors

DCa-24v
POS , NEG

The three-wire motors are connected on the opposite side and are powered by the
connector marked 6 .. 9 V

DC 6-9vV

3 wire
motor
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Check the COM port

Disconnect the USB cable
Open the "Com" box and look at the port names

(I’ FT5CServo Debug V1.9.8.1

Com Settings | C
Com COM12 -‘;-DDD

COM12 !
BaudR  [comi3 3600
COM18 !
. 3200
DFaity COM17 |
CoM1 2800
TimeOQut [Z7 T
2400
Open i
2000
]
1600

Connect the USB cable
Close and reopen the "Com" box to locate the new port.

[l FTSCServo Debug V1.9.8.1 [ FTSCServe Debug V1.9.8.1
Com Settings D Com Settings D
I I
0o tom e 40000
| COM8 '
BaudR 115200 3600 BaudR N 3600
! !
DPaity  MNONE 3{200 DPaity E{EDU
| |
. 2800 2800
TimeOut 25 | TimeOut |comi1 T
2400 2400
Close I Open IR
} EIDUU EIDUU
| |

In this case the port was COMS8 but if the list of ports remains the same, both with
the USB cable and without the USB cable, then you will have to install the CH340
driver and then repeat the instructions on this page.

The file to install the CH340 driver is in the same ZIP that contains these
instructions and is called: "CH34x_Install_Windows v3 4.EXE"
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Upload the firmware file
To write the firmware in the engine first of all you have to load it from disk.
You start by pressing the "Upgrade"” button

[[I' FTSCServo Debug V1.9.8.1

Com Settings Debug | Programming | Upgrade PWM

Com Coma Communication test

BaudR | 115200

DPaity  NONE

TimeOut

Servo List
[T FTSCServo Debug ¥1.9.8.1 — *
Com Settings Debug Programming | Upgrade PWM
Com coms Communication test
Baudr | 115200 [i' Open X
DFaity NONE + <« FT-FD_APP and Firmware_29_ 45 » SM43BL-MB_200729 Firmware Upgrade v [J] O Search SM45BL-MB_200729 ...
TimeOut |22 Organize v New folder = - m @
c FT-SERVO DOCS #
Mo items match your search.
SM43BL-ME_20C
Servo List Theremino_Rode
Se- Young
[ ==
[ Desktop
D Modle || Documents
* Downloads
= Pictures
Js Music
§ 3D Objects
m Videos
‘i Local Disk ()
- DATI (D)
File name: v| bus device (*.bin) ~

1
Online Open [% Upgrade

Then you will have to press the "Open" button which opens the window to upload
the files.
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Choose the folder and file

The ZIP file that contains this documentation must be unzipped, and in the resulting
folder there should be four folders containing the firmware files and programming
values files.

The folder names start with SM29 or SM45 depending on the motor to be
programmed:

+ SM29BL-191220 firmware upgrade
¥ SM29BL-MB_ 200729 Firmware Upgrade
¥+ SM45BL-191220 firmware upgrade
¥ SM45BL-MB_ 200729 Firmware Upgrade

The folders containing the letters "MB" contain the files to program with the ModBus
protocol, while the other two are used to program with the RS485 protocol.

Once you open the right folder you should see files with the extension .bin or .mbin

w | | bus device (*.bin) W

bus device (*.bin)
pwm device (*.fbin)

modbus device (*.mbin)
open device (*.xhbin) k

Open Upgrade

If you do not see the file in the folder then you will need to open the file types box
and choose the right type, .mbin for ModBus or .bin for RS485
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Write the firmware to the engine

Once you have loaded the right file to write it into the engine you must have the
COM port open (see on the previous pages how to open it) and it must be
programmed with speed 115200.

[l FT5CServo Debug ¥1.9.8.1 = | X

Com Settings Debug Programming | Upgrade PWM

Com COM8 Communication test

BaudR 115200

DPaity  NONE

Timeut

Close

Servo List

Search

D Modle Test Clear

Firmware update

Online Open Upgrade

Then the motor power supply is turned off.
Finally, turn on the power supply and simultaneously press "Upgrade"

If everything is done right the blue bar will start growing and when it reaches 100%
the engine is programmed.

At this point you could also go straight to the last page and try if the engine works,
but usually the settings are also loaded from disk, to start with known values.
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Change the set values

Selecting the motor in the list on the left (in this case SM45BLMD) opens the list of
registers with the values currently set.

[l FT5CServo Debug V1.9.8.1 = O X
Com Setfings Debug Programming Upgrade PWM
Com EOR Normal
Load Online Recovery
BaudR. 115200
DPaity NONE Address Memory Value Area R/W o
T 0 Firmare Main Version NO. 2006 INFO r
1 Firmware Secondary V... 2007 INFO d
Close 2 Firmware Release Date... 2020 INFO r
3 Firmware Release Date... 729 INFO r
_ 10 D 1 EFROM w
Servo List 11 Baud Rate 2 EPROM rw
Search 12 Return Delay Time 0 EPROM w
13 Min Position Limit 0 EFROM nw
| Select D:1 | | 14 Max Position Limit 0 EPROM w
15 Position Offset Value 0 EFROM w
D Madle
16 Work Mode 0 EPROM w
17 Position P Gain 32 EPROM w
18 Position D Gain 32 EPROM w
19 Position I Gain 32 EPROM w
20 Velocity P Gain 10 EPROM rw
21 Velocity I Gain 10 EPROM w
128 Goal Position 0 SRAM w
129 Torgue Enable ] SRAM w
130 Goal Acceleration 500 SRAM w
131 Goal Velocity o4 SRAM rw
132 Max Torgue Limit 1000 SRAM w
133 EPROM Lock Sign 1 SRAM '
134 Error Reset SRAM w
256 Hardware Error Status 0 ROMLY r
257 Present Position 488 ROMLY r
258 Present Velocity 0 RONLY r v Save
£ > < 3

These values can be changed manually, one at a time.

To modify them, select the row of one of the registers and its value will appear in
the box at the bottom right, then modify the value and press "Save".

It is also possible to save all values to disk or load all values from a previously
saved file, as we will see on the next page.
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Load the settings

With the Save and Load buttons you can save all settings to a file or load them from
a previously saved file.

[l FTSCServo Debug V1.9.8.1

Com Settings Debug Programming Ur

Save Load Cnli

BaudR 115200

DFaity NONE Address Memory U

25 ] Firmare Main Version NO. 2

- [t USRNSSR N S —— LT

TimeOut

For example, pressing "Load" opens a window like the following that shows two
files of settings.

[T FT5CServo Debug V1.9.8.1 -

Com Seftings Debug Programming Upgrade PVWM

Com Coma

Normal
Baudr 115200 [{{!, Open
DPaity | NOME 4+ « FT-FD_APP and Firmware_29 45 » SM45BL-MB_200729 Firrnware Upgrade v |
TimeQut | 22 Organize New folder
C FT-SERVO DOCS *  Mame Date
SMM3BL-MB20C [ pMaSBL-MB-ID1-115200-200729BIN-Fast overcurrent protection_200729.mdat
Servo List Thereming_Rods | | SM4SBL-MB-ID1-115200-2007298IN-Slow overcurrent protection_200720 mdat
Sé Yfoung
- Tipo - MDAT File
Select ID:1 8 ThisPC e s
. DESk‘tDp Ima modirica SO VU U
D Modle | Documents

1 5M45BLM * Downloads

If you choose the file, you press "Open" and all the parameters are loaded.
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Check engine operation

Finally, if all goes well, the motor should move by moving the cursor indicated with
the arrow in the following image with the mouse.

[]I| FTSCServo Debug V1.9.8.1 = O X
Com Settings Debug Programming Upgrade PWM
COMS | | | | 1 1 1 1 | |
T 4000 bbb b b
I I I I 1 1 1 1 I I
] ] ] ] 1 1 1 1 ] ]
Baudr 115200 10 L SO VRS N N Y SR U U S S -
SoE domn! || oo | ; Postiton
DPai : - : : + : : : - : - : |
2 : ] N ! | HTorque
2800 ] ] ] 1 1 1 1 I I | | - . % N L = |
TimeOut A R A R R [ TR | [ Speed
| | | 1 1 1 1 | | f y
e Tt CER N S A -8 Dcurrent
Close | | | | 1 1 1 1 | | \ 1
2000 | | | | N . | | L DTemperature
1 1 1 1 1 1 1 1 1 1 il
1800 || [ S T N i [voltage
Servo List {8 A R R A I R A R R A I R R R SR R B i'_ : X
ol | L L L LU Horizontal
Search S T i R et Hy S Ry I T T R Ry Ry A
] 1 1 1 1 1 1 1 1 1
01+ I ISR N S N S SN N SO N S I S N SN S S ZoomX
Select]]:):l 1 1 1 1 ] ] ] ] 1 1 I
| 40 T I T N N N SO N I
I I I I T T T T I I I Up 1]
D Mode R N AR
H =t — Low [0
1 SM45BLMD
Servo Control Servo Feedback
i i i —
@®@write OSyncWrite (O Regwrite [ Torque Enable Voltage: 24.3 Torque: -272

Current: 15 Speed: 26

Temperature: 23 Position: 2479

Acc D Goal 2536 Action
Moving: 1 Goal: 2511
Speed D Time D Set State: Mormal

Auto debug Data analysis
< > End |4095 Setp:Delay Setp file:rows | record.bd || 0 Empty

To move the motor it is necessary that its name (in this case SM45BLMD) is
selected in the white list on the left. Click with the mouse on the name.

Sometimes the motor may not move because the parameters set with the
"Programming" menu have wrong values. For example, speed, acceleration or
other motion-related parameters could be zero.

Then try putting 1000 in the "Speed" box. And then optionally select "Programming"
and check the motion parameters.

If you really can't, you can reload all the parameters, as explained in the previous
pages or even start these instructions from the beginning.
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