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1 Introduction

1.1 About Manual

This manual is the user manual for the BLS series drive.

It provides information about the installation, configuration, and basic operation of the BLS series
drive unit.

This document is intended for qualified personnel who transport, assemble, and maintain this
equipment. About this manual

1.2 Safety Statement

This chapter explains the safety precautions that need to be paid attention to for the correct
use of this product. Before using this product, please read the instruction manual and correctly
understand the relevant information on safety precautions. Failure to comply with the matters
stipulated in the safety precautions may result in death, serious injury, or damage to the
equipment.

e The "Danger", "Warning"; and"Caution&" items in the manual do not represent all the safety
matters that should be followed, but only serve as a supplement to all safety precautions.

@ This product should be used in an environment that meets the design specifications, otherwise
it may cause malfunctions. Functional abnormalities or component damage caused by failure
to comply with relevant regulations are not within the scope of product quality assurance.

e Our company will not assume any legal responsibility for personal safety accidents, property
losses, etc. caused by failure to comply with the contents of this book and illegal operation of
the product.

1.3 Safety Symbols

Safety signs indicate potential personal hazards or equipment damage, such as failure to follow
recommended precautions and actual safe practices. The following are cautionary safety symbols
used in this manual and on the drive:

& Caution & Dangerous Voltage @ Earth & Caution, Hot Surface

1.4 Safety

To prevent hazards to people and damage to property, installation should only be performed by
qualified personnel.

& BLS series products use dangerous voltage. The drive must be properly grounded.

Before you install BLS series products, please read the product manual carefully. Failure to follow
safe operating instructions may result in personal injury or equipment damage.

5 Rev. 1.0
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1.5 Safety Notes

1.5.1 Installation Precautions

+ |t is forbidden to use this product in the environment with moisture, corrosive gas, flammable and explosive

+ Do not use this product in places with strong vibration and shock

* Do not use cables immersed in water or oil

* Do not squeeze or stress the cable to avoid dangerous situations such as electric leakage caused by damage to
the cable.

+ Do not block the heat dissipation holes of the driver, and avoid metal chips and other conductive objects
entering the driver during installation

+ Do not directly touch the rotating motor shaft with your hands

+ Do not knock the motor during installation, so as not to damage the motor shaft or the internal optical encoder

+ In the first test run, first separate the coupling or belt of the mechanical equipment, so that the motor is in a no-
load state

¢ Incorrect parameters will cause abnormal operation under load

* The temperature of the drive radiator, motor, and external regeneration resistor will rise during operation, please
avoid touching

+ Do not lift the motor lead wire during transportation and installation

1.5.2 Wiring Precautions

/AN

+ Do not connect the power grid to the UVW motor terminal on the drive side, it will damage the drive or cause a fire

* Please connect the output UVW of the driver and the UVW of the servo motor directly, and do not pass the
electromagnetic contactor in the middle.

+ Please tighten the fixing screws of the power supply and motor output terminals, otherwise it may cause fire

+ Do not switch the main power supply of the driver frequently. If you really need to switch the power supply
repeatedly, please control it to less than 1 time per minute.

+ Avoid bundling the main circuit cable with the input and output signal cables.

* Please use twisted pair shielded wire for input signal wire and encoder signal wire

+ Please use the specified power supply voltage

+ One wire insertion port of the terminal block, please insert only one wire

+ When inserting the wire, do not short the core wire with the adjacent wire

+ Be sure to ensure that the driver power supply and motor are well grounded

+ Before powering on, make sure all wiring is correct

1.5.3 Precautions during trial operation

/N

+ Do not directly touch the rotating motor shaft with your hands

+ In the first test run, first separate the coupling or belt of the mechanical equipment, so that the motor is in a no-
load state

¢ Incorrect parameters will cause abnormal operation under load

* The temperature of the drive radiator, motor, and external regeneration resistor will rise during operation, please
avoid touching

+ Before the machine starts running, please confirm whether the emergency stop device can be activated at any
time

+ Use servo motors with brakes on vertical loads to avoid equipment falling during alarm, failure, power failure

Rev. 1.0
03/05/2025
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2 Product Information

2.1 Product Introduction

Thank you for choosing MOONS' BLS series brushless servo system. This series of DC input
drivers is based on advanced digital current and speed control technology, which can provide
large torque output, stable speed and low noise. We hope that the superior performance, excellent
quality and excellent cost performance of our products can help you successfully complete your

motion control project.

Features:

Low-voltage DC input voltage 24-48V wide voltage input.

Rated current 15A, triple overload capacity.

Accept analog control signals, digital control signals and RS485 communication commands.
EMC can reach industrial level and retain a large margin.

The anti-interference ability of the feedback signal is enhanced, and the contact discharge

is upgraded to 6KV.

2.2 Drive model introduction

2.2.1 Drive model description

BLS 10 - 4XU - R - s
© @ ©) @ O

@ BLS Brushless Servo Drive
@ Output Current

10: Rated Current 15A (Peak Current 45A)
® Type

Null: Singal Axis
4XU: Vertical 4-in-1

@ Communication Mode
R: RS-485
(® Customized Code

7 Rev. 1.0
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2.3 Product Specifications

2.3.1 Electrical Specifications

Product model BLS10-R

Structure size 118*56*23

Continuous output A (rms) 15A

Maximum output current A (rms) 45A

Main circuit power supply 24 ~48VDC

Typical power supply voltage 24VDC or 48VDC

Insulation voltage Primary to ground: withstand voltage 500VDC, 1 min
Cooling method Natural cooling

2.3.2 General specifications

Ambient temperature: 0°C ~ 55°C (If the ambient temperature of servo drive is higher than
Temperature 45°C, please install the drive in a well-ventilated location)
Storage temperature: -20°C ~ 70°C
Usage . A
. Humidity Both operating and storage : 10 ~ 85%RH or less
Environment
Altitude Below 1000m, if above 1000m, the rating should be reduced
The derating if used at an altitude of 1000m ~ 2000m for every 100m increase in use is 1%
Vibration 9.8m/s? or less, 10 ~ 60Hz (Do not use continuously at resonance frequency)
7 digital signal inputs:
Input Opto-isolated, single-ended input, supports NPN and PNP connections, 5~24 VDC,
1o Digital Signal minimum pulse width 50us, maximum pulse frequency 5kHz
Output 3 digital signal outputs: Optoelectronic isolation, open collector, maximum withstand
P voltage 30V, maximum current 100mA, maximum pulse frequency 1kHz
Analog Signal | Input 1 Analog input, 0~10V, 12bit
CommPuonrltcatlon RS-485 Modbus/RTU protocol communication (supported by -R series)
Status Indicator Red, Green LED
Overcurrent, overvoltage, undervoltage, overtemperature, overload, speed limit,
Protection emergency stop, communication abnormality, power reverse protection, phase loss
protection, save failure
Rev. 1.0 8

03/05/2025




BLS10-R UserManual

2.4 Drive Dimensions(Unit: mm)

BLS10-R
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2.4.1 Parts Description

BLS10-R
DIP: Switch
@ﬂ LED: Driver status display light
=}
CN4, CN5: RS485
communication interface
CNB3: |0 interface
% CN2: Encoder interface
CN1: Power supply and REG: Bleeder resistor interface
motor power cabel interface
Serial number Part Name Description
1 CN1 Power supply and motor power cabel interface
2 CN2 Encoder interface
3 CN3 I/O interface
4 CN4, CN5 RS485 communication interface (can be connected to debugging software)
5 LED Driver status display light
6 DIP DIP switch

Rev. 1.0
03/05/2025
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3 Optional Accessories

3.1 Optional Accessories List

] Motor extension cable

Model length(L)
3004-313-1M m A s
s 1 0 [
g 1 A ‘
L 1
3004-313-3M 3m
0 Networking cable
Model length(L)
2111-050 0.5m
2111-0100 m L e
s 1 \ \ )Y ! Bl
28 4 = = 5| 5%
2111-0300 3m L
2111-0500 5m

o Power and encoder cable

Model
; length(L)
Standard Cable | Flexible Cable
Terminal: E4010/KS/Loose ) L Terminal: E4010/KS/Loose
4718414004028 4718414004028
4203-0100 4203-0100-C10 m
P
4203-0300 4203-0300-C10 3m
Connector: (Molex) Connector: (Molex)
Ho(l;slng:ggggggg? Housing:43025-0600
rimp:: . rimp: -(
4203-0500 | 4203-0500-C10 5m ’ Crmpa030000t
o 10 extension cable
Model length(L) _
Plastic shell: A2020HM-218K0
Terminal: A2020TFP-C (26AWG)
1042 A_
= g
~ f =
1677-0030 0.3m — I/ oo
| 0o
(4 0o
[}
’— 18 —{1 17
T L A
Rev. 1.0 10
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4 |nstallation
4.1 Storage Conditions

Please note the following when storing:

e Correctly packaged and store in a clean and dry place, avoid direct sunlight
e Store within an ambient temperature range of -20 C ~+70 C

e Store within a relative humidity rang of 20% to 85% and non-condensing

°

DO NOT store in a place subjected to corrosive gasses

4.2 Installation Conditions
The operating environment conditions of the product driver are:

1) Temperature is 0°C ~ 50°C. If the ambient temperature exceeds 45 C, please place it in a well-
ventilated place. It is recommended to operate at 45°C for a long time

2) If this product is installed in a distribution box, the distribution box must be sized and ventilated
so that there is no danger of overheating of all electronic devices used inside.

3) Ambient humidity is 10%~85% RH, no condensation

4) Vibration below 9.8m/s?

)

)
5) Do not use the driver near corrosive gas, flammable gas or combustible material
6) Please install the driver in an indoor electrical control box without water and direct sunlight
)

7) Please avoid using these drive-in dusty places

4.3 Drive installation space

e When installing the drive, please reserve enough space for the drive, down, left and right.
It is recommended to leave more than one spacing on both sides of the horizontal direction
to heat dissipate, and leave more than one spacing on both sides of the vertical direction to
10mm (0.39in.) and 50mm (1.97in.) on both sides of the vertical direction to leave more than
one spacing on both sides of the vertical direction to 50mm (1.97in.) , ensure good circulation
cooling effect

e Do not block the cooling holes of the drive.

e To ensure the temperature in the cabinet, it is recommended to install a cooling fan in the
cabinet.

® Please ground the drive well during installation.

11 Rev. 1.0
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5 Wiring
5.1 Power terminal wiring (CN1)

The optimal operating voltage of the driver is 24-48VDC. Users can select the power supply
according to the rated voltage and power of the motor. Under the same output current, the higher
the power supply voltage, the higher the temperature rise of the motor and the driver. Using it at
the maximum input voltage allowed by the driver will reduce the adjustment range of the PWM
duty cycle. When the driver uses a 48VDC power input, in order to prevent overvoltage caused
by regenerative electromotive force, please use an appropriate voltage clamping device. Using
MOONS's back-EMF clamp absorption module RC880 can effectively solve this problem. If you
use an uncalibrated DC power supply, please make sure that the output voltage of the power
supply does not exceed the maximum input voltage allowed by the driver when it is unloaded.

UL

| | I

Pi Pin definition
1 V+

2 V-

3 U

4 \%

5 W

5.2 Feedback signal terminal wiring(CN2)

Pin Pin definition
1 VCC

2 A-

3 B-

4 A+

5 GND

6 B+

Rev. 1.0 12
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5.3 10 input/output signal wiring(CN3)

In order to ensure that the 10 signal line is not affected by strong external interference noise, it is
recommended that the signal cable use a shielded cable with a shielding layer. Different analog
signals should use separate shielded wires, and shielded twisted pair cables are recommended for

digital signal lines.

The wiring should be separated from the main circuit wiring (UVW) and other power lines or power
lines by at least 30cm, otherwise the 10 signal will be interfered.

M3l {e e18 xcom
M212 Lo o116 AGND
M113 1g el 14 AN
stP le el 12 5y
BRAKE 2 1o o119 ycom
EN/RE-L— 8 a8 spO
STMD=—1a a8 vcom
cw/icew =—|e s+ FLT
s5v1—le el-2 GND
CN4
Pin Pin definition Pin Pin definition
1 5V 2 GND
3 CW/CCW 4 FLT
5 STMD 6 YCOM
7 EN/RE SPO
9 BRAKE 10 YCOM
11 STP 12 5V
13 M1 14 AIN
15 M2 16 AGND
17 M3 18 XCOM
Input Connection:
Cnsdeoie 4
' \
| 1
524V g . \
' !
3 1 |
N o\ '
K cw/ccw NIV . ‘
Loy 5 | /l:'_[;_-_-_l /_Q?R:AKE N
A——(CSThiD — s
\ i/lx
7 | 8 L
. g)_lﬁi;:}_‘ —

Connecting to control 10 with external Sinking Outputs

13
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3
cwiccw @ tz ‘
—t R Al
lov 5 P m - 9BRAKE
STHD ° ° o ! 6/10! o
i
‘ ' Y CYooW )+
|
7 | ! 8 SRO | !
EN/RE . . ! L —1¢ —
i
! 6/10 [ 10
I ! YCOM )-—
]
11 : .
. . STP . . - 4 1
1 FLT )t
I ! i V!
13 1 | L/
. /W O— . ol 2
1 ‘ =
I . 12 .
| 1 +5V_ ) ) -
15 1
e (D ¢+ e l
Analog !
| '_ = — - |adiustment ! '
17 |
g s o ' ‘
\L ‘ /wl , -
|
| f
|
Lo J !

Connecting to control 10 with external Sourcing Outputs

Output Connection:

5-24V
Power Supply

Load

BLS
OUT-
Connecting a Sinking Output
5-24V
Power Supply
COM PLC
BLS
oUT- IN ~k
Connecting a Sourcing Output
5-24V
——----—5 Power Supply
: relay 1
: O \C 1
OouT+ : :
BLS Tty

gl . .
{ OUT- | 1N4935 suppression diode

Driving a Relay

Rev. 1.0 14
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5.4 Communication interface wiring

5.4.1 R type debugging interface (CN4 CN5)

RS-485 communication allows a host PC (or PLC or HMI or other type of computer) to connect and
control multiple drives. The baud rate is set to 9600bps by default and can be adjusted by dialing.

BLS10-R supports two-wire or four-wire communication. The connection mode for host control can
be point-to-point or multi-station network.

5
G 7 GND
3 TX-
> TX+
. T RX-
. RX+
CN4 CN5
Pin Pin definition Description
1 RX+ Receive data+
2 RX- Receive data-
3 TX+ Send data+
4 TX- Send data-
5 GND DGND

5.5 DIP Switch

The RS485 communication method allows one host or human-computer interface or other type
of computer to connect and control multiple drives. Its baud rate is fixed, and the RS-485 PC
(PLCHMI) can be adjusted by dialing 9600bps

1 2
ON}
Pin Description
1 Terminal resistance 120 selection, ON-select 120 ohms, OFF-disconnect 120 ohms
5 Baud rate selection, ON-9600bit/s, OFF-adjustable by the host computer, 9600-115200
bit/s (initial default 9600).

15
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6 Control function

6.1 Input signal function

Since the driver can choose common anode or common cathode connection, the ON/OFF of input/
output signal is defined as follows: Input (output) [ON] means the optocoupler inside the driver is in
the on state. Input (output) [OFF] means the optocoupler inside the driver is in the off state.

CW/CCW

When CW/CCW is OFF, the motor will rotate clockwise along the axis; when CW/CCW is ON, the
motor will rotate counterclockwise along the axis. The acceleration and deceleration when the
motor starts and stops are controlled by the JA/JL software command.

When CW/CCW is OFF,
it rotates forward

Reverse when CW/CCW is ON

STMD

When the STOPMOD input is turned OFF, the machine stops at the deceleration rate set by the
acceleration/deceleration setting device. When the STOPMODE input is turned ON, the machine
stops instantly by electromagnetic braking.

EN/RE (Enable/Reset)

When EN/RE is OFF, the motor is excited. When EN/RE is ON, the motor is de-excited.
Regardless of other input states, ENABLE turning ON is the highest priority function and can be
used as an emergency stop function. By turning ON first and then OFF, the drive can be reset.

SPST(Speed-set)

Using M1, M2, M3 input, up to 8 speed data can be selected.
Note: When M1,M2, M3 are OFF, the drive analog input takes effect

STOP

When STOP is ON, the motor runs normally; when STOP is OFF, the motor stops according to the
set stop method.

6.2 Output signal function

FAULT

The driver outputs a fault signal when a fault such as overheating, overcurrent, overvoltage,
undervoltage, internal voltage error, HALL signal failure or motor open circuit occurs.

SPEED OUT

The default value of the number of output pulses per motor revolution is 6 times the number of
motor pole pairs.

MOVE

When the motor is running, the output is ON.

Rev. 1.0 16
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VA

Speed arrival command output. The difference between the actual motor speed and the set speed
is within the speed arrival output range, that is, the signal is output. The speed arrival output range
can be set relative to the set speed in 0~+/-400rpm. The default is (+/-200rpm). FAULT alarm
command output, which can be divided into overload warning output and general warning output,
which can be used at the same time;

Warning

When a communication error occurs or the back EMF voltage is high, a warning alarm is output
and the system recovers after the warning disappears.

TLC

This signal is output when the output torque generated by the motor reaches the torque limit
setting value.

7 LED Display
7.1 Status LED Codes

= ¥
M Red
%ﬁj Green
Alarm code 32-bit AL error code Cause of alarm
@ @® 1 Red, 1Green | 0x00000001 Position error exceeds limit
. . . 1Red, 2 Green 0x00008000 iCS)onrgineann;bltgg motor to operate when it
Q@O @® 2Red, 1Green | 0x00000002 Reversal prohibition limit
QO O®@® 2Red, 2Green | 0x00000004 Forward rotation prohibition limit
QO ®@® :Red, 1Green | 0x00000008 Driver overtemperature
QOO ® 3Red, 2Green 0x00000010 Internal voltage error
QOOO®@® +Red, 1Green | 0x00000020 Driver overvoltage
QOOPOO®® +Red, 2Green | 0x00000040 Driver low voltage
QOPOOO®® :Red, 3Green | 0x00004000 Memory error
QOO O®O®® <Red, 4Green | 0x00000100 Drive undervoltage
. . . . . . 5Red, 1 Green 0x00000080 Drive overcurrent
. . . . . . . 5Red, 2 Green 0x00002000 Motor heavy load status

. . . . . . . . . 5Red, 4 Green 0x00400000 RS485 bus communication error

. . . . . . . . 6 Red, 2 Green 0x00000200 Motor encoder error

. . . . . . . . 7 Red, 1 Green 0x00000400 Serial port communication abnormality
. . . . . . . . . 7 Red, 2 Green 0x00000800 Parameter saving failed

17 Rev. 1.0
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8 Matching motor

8.1 SM Series motor specifications

o 60mm specifications

Model

Specifications Unit

SM0601JSA-KCF-NNV SM0602GSA-KCF-NNV
Length mm 63.3 86.3
Input voltage vDC 24 48
Rated power watts 200 400
Rated speed rpm 3000
Max. speed rpm 4000
Rated torque Nm 0.65 1.27
Peak torque Nm 1.28 3.8
Rated current A (rms) 16.6 12.6
Peak current A (rms) 33.2 38
Voltage constant V(rms)/Krpm 2.55 6.4
Torque constant Nm/A (rms) 0.041 0.103
Rotor inertia g-cm? 0.313 0.566
Winding resistance (Line-Line) Q 0.085 0.185
Winding inductance (Line-Line) mH 0.18 0.42
Sensor AB
Insulation class F
Protection level 1P20
Storage temperature -20~+80°C
Operating temperature -20~+40°C

Humidity

85% RH or less (no condensation)

Environment

Outdoors (no direct sunlight), no corrosive gas, no flammable gas, no oil mist, no dust

Altitude

1000m or less

o Dimensions (Unit: mm)

. Length (L)
Series I
mm
SM0601JSA-KCF-NNV 63.3
SM0602GSA-KCF-NNV 86.3

o Torque Curves

4-¢5.5 THRU

@70

H]
o
g

>]

@14 h6501
/To.04]A

0,025

©50h7
O] $0.04[A

o

I
|
H

30+
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+86-400-820-9661

North America

USA

MOONS' INDUSTRIES (AMERICA), INC. (Chicago)
1113 North Prospect Avenue, Itasea, IL 60143, USA

MOONS’ INDUSTRIES (AMERICA), INC. (Boston)
36 Cordage Park Circle, Suite 310 Rlymouth, MA 02360, USA

APPLIED MOTION PRODUCTS, INC. (Morgan Hill)
18645 Madrone Parkway. Morgan Hill, CA 95037,

LIN-ENGINEERING, Inc. (Morgan Hill)
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AMP & MOONS"AUTOMATION (GERMANY)

Via Torri|Bianché n#1 2087.1°Vimercate(MB) Italy

Switzerland
TECHNOSOFT SA

\ Avenue des Alpes 20

CH 2000 Neuchateb Switzerland

UK

MOONS' INDUSTRIES (UK), LIMITED
Rooms 4&5, 1 Floor, Greenbank, Londo;

_Asia \\

Singapore
MOONS' INDUSTRIES (SOUTH-EAST ASIA) PTE. LTD.
33 Ubi Avenue 3 #08-23 Vertex Singapore 408868

oad, Reading, UK. RG1 5AQ

Japan

MOONS' INDUSTRIES JAPAN CO., LTD.

Room 602, 6F, Shin Yokohama Koushin Building,

2-12-1, Shin-Yokohama, Kohoku-ku, Yokohama, Kanagawa,
Japan 222-0033

India
MOONS' INTELLIGENT MOTION SYSTEM INDIA PVT. LTD.

Room. 908, 9th Floor, Amar Business Park,
Tal. Haveli, Baner, Pune, India 411045

Vietham

MOONS' VIETNAM MANUFACTURING SITE

Factory C1&D1, Lot IN3-11*A, VSIP Hai Phong Industrial Park in Dinh
Vu — Cat Hai Economic Zone, Lap Le Commune, Thuy Nguyen District,
Hai Phong City, Vietham

« All the specifications, technical parameters of the products provided in this catalog are for reference only, subject to change without notice.

For the latest details, please contact our sales department.
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