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BC Series Servo Drive Model Description

A series of
BC/BC?2

Input order
P:pulse  A:analog
C:CANopen

R:RS485

voltage

090:18-90VDC
180:18-180VDC

Power suppl

030:7-30VDC
135:18-135VDC

Rated current

10:1MArms 15:16Arms 30:30Arms
100:100Arms 250:250Arms

Attention to:

1.The driver supply voltage must be greater than or equal to the rated

voltage of the motor

Special requirements

GT:Green terminal
RTR:Reduce temperature rise
MD:subsize LG:Large size

Feedback

E:Incremental A/B orthogonal encoder
A:Absolute value (Tamagawa RS485)
CH:Digital Hall

Special function
OP:Pulse output

HUB:Servo hub

2.The rated current of the driver must be greater

than or equal to the rated current of the motor

BC series drive specification summary table

Difver meck) service Rated current | Peak current | Feedback Overall Weight
voltage Arms Apk6S rms type dimensions
BCPC-09002-OPE/A-GT 2A 6A
BCPC-09005-OPE/A-GT 6A 18A 2190%32mm | 035k
BCPC-09010-OPE/A-GT 1A 33A 22%9
BCPC-09015-OPE/A-GT 16A 40A
BCPC-09020-OPE/A-GT 21A 60A
BCPC-09030-OPE/A-GT 30A 60A 167*100*35mm | 0.45kg
BCPC-09035-OPE/A-GT 35A 70A
BCPC-09050-OPE/A-GT 136%9 50A 100A
BCPC-09070-OPE/A-GT 70A 140A 200*114*59mm 110kg
BCPC-09085-OPE/A-GT 85A 170A
BCPC-090100-OPE/A-GT 100A 200A 221*140*59mm| 1.45kg
BCPC-090210-OPE/A-MD-GT 210A 300A |
BCPC-090210-OPE/A-LG-GT 210A 300A Absolute
value 265*140*85mm | 2.2kg
BCPC-090250-OPE/A-GT 250A 330A
BCPC-18015-OPE/A-GT 16A 32A 167*100*35mm | 0.45kg
BCPC-18035-OPE/A-GT 35A 70A
18~180 200*114*59mm 1.10kg
BCPC-18050-OPE/A-GT VDC 50A 100A
BCPC-18070-OPE/A-GT 70A 140A 221%140%59mm | 1.45kg
BCPC-180100-OPE/A-GT 100A 200A 265%140*85mm | 2.2kg
BCPC-13570-OPE/A-GT 70A 140A 221%140*59mm | 1.45kg
BCPC-135100-OPE/A-GT 18~135 100A 200A
VDC 221%140*85mm 1.8kg

BCPC-135140-OPE/A-GT 140A 200A
BCPC-125210-OPE/A-GT 210A 300A 265*140*85mm | 2.2kg




BC series terminal definition
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Model number L LT W W1 W2 W3 W4 H H1 H2 H3 H4
BCPC-02~15A 141 134 32 / 45 / 15.5 90 57 18 4.5 134
BCPC-20~35A 167 160 35 / 2-4.5 / 19.5 100 51 22 4-45 | 160
BCPC-50A~85A 200 190 59 [4-5.0 / 25 / 114 60 325 | 4-48 | 190
BCPC-100A 221 211 59 5 / 25 / 140 60 45 4.8 211
BCPC-140A210A| 221 211 85 5 / 25 / 140 / / / 211
BCPC-250A 265 255 85 5 / 25 / 140 / / / 255




1. Product introduction:

1. 1 An overview of the

BC Series programmable intelligent servo drive is a universal, high performance, DC
powered, compact full digital servo drive. Brushless servo motor position, speed, torque
control. Support incremental encoder, digital hall feedback; Absolute encoder Tama

Agawa protocol;rotary transformer (external conversion card).

1. 2 Technical characteristics
@ Control mode: position, speed, torque;

® Programmable protection: position error, over current, over voltage or under voltage, 14,
output short circuit, overload and other multi-directional protection functions;

@ Drive motor type: brushless motor, servo motor, wheel motors;

# Position feedback: incremental encoder, digital Hall feedback; Absolute encoder Tama
Agawa protocol;rotary transformer (external conversion card).

® Pulse response frequency up to 2MHz, with digital filtering function.
@ Communication mode:
1. RS232 serial interface, baud rate up to 115KB;
2. RS485 MODBUS RTU serial interface, baud rate up to 115KB;
3. CAN communication, compatible with CANopen DS-402, baud rate up to IMHz,
Support PVT, zero return, interpolation ;
Note: Only one RS485 or CAN can be selected
® Power supply voltage: 18-90(135/180)VDC;
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1.3 Servo drive electrical specifications

Command control mode

Pulse, 10V analogue, CANopen, RS485 MODBUS RTU

- Input pulse Includes "direction + pulse", "A, B phase orthogonal pulse”,
a PUlse pattern "CW/CCW pulse" three command forms.
) nput | nstruction Signal format| Open collector
§ signal ]'c\r/leaéggﬁg puise Open collector:  (Max. 500Kpps)
3 . Analog |Voltage range Input voltage range +10V
- INSLrUCtion finput impedance | Differential input impedance=5KQ
c q | mod PWM. RC model aircraft signal. £10V analogue.
ommand controf mode CANopen, RS485 MODBUS RTU
Polarity PWM=0+100%, polarity=1/0
A Nonpolar PWM=50% +/-50%,
% PWM | Frequency range| Minimum 1kHz, maximum 100 kHz
g Input Vl\dggkrpum pulse | 550ns
5 | signal - -
5 RC model aircraft signal
- Analog | Voltage range | Input voltage range +10V
instruction | |mpedance Differential input impedance =5KQ)
Command control mode +10V analogue. CANopen. RS485 MODBUS RTU
O Polarity PWM=0+100%, polarity=1/0
3 Nonpolar PWM=50% +/-50%,
E* Input PWM Frequency range | Minimum TkHz, maximum 100 kHz
< ~ Analog Voltage range | Input voltage range +10V
INStruction| |mpedance Differential input impedance =5KQ)
Number of Ports| 4 (Where pin 9 AREF-, pin 10 AREF).
Digital input IN IN1 Hard ble,IN2 Single-ph logue directi
/0 , ardware enable, ingle-phase analogue direction
/é. pettable function| e 13 PWM direction (DRI),IN4 PWM (PUL).
2 - Number of Ports | 2
2 | Digital output OUT .
gtat outpd Settable function| OUT1 Error output (ERR), OUT2 Brake output (BRK)
LED indicator Drive status indication, communication indication
RS-32 Baud rate 9600-115200 |
Agreement Full duplex mode, ASCII or binary format
__ | Communi RCASS Baud rate 9600-115200
S | cations Agreement MODBUS RTU
= | functions Baud rate 20Kbit/s-Mbit/s
> CAN Agreement Canopen application layer DS-301V4.02
QUi Dsp-402 device driver and motion control, Support PVT, zero
quipment : ;
return, interpolation.
. : Over-voltage, over-current,under-voltage, overload,overheat,
Protection function , e : :
encoder abnormality, position tracking error, etc. protection
% Installation location Non-corrosive gas, flammable gas, etc
@ Altitude Below 1000 m
%' Temperature 0°C~+50°C
3 Humidity 5%~95%RH, No condensation of water droplets
% Resistance to vibration/impact Less thgn 4.9m/s2/ less than 19.6m/s2




2. Definition of wiring port

2.1 Power input terminal J1
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Figure 2.1 Ohm gauge terminal receptacle

serial number | define terminal Wiring instructions

1 U Motor power line U phase

\ Motor power line V phase

W Motor power line W phase
GND | Input power -
+HV | Input power +

Must be connected to the motor
one by one according to the label

Ul N WO

+18~90(135/180)VDC

2.2 Motor encoder input terminal J2
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©)\5erere’e
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Figure 2.2 three rows of DB15 female seats

pin define function pin define function

NTC* | NTC resistance temperature | 9 W+ Motor encoder W+ input
2 NTC* sensor wiring 10

. Motor encoder B input
: U+ Motor encoder U+ input n B-(DAT-) (Absolute value coder DAT-)
, . Motor encoder B+ input

4 v Motor signal line +5V 12| BHOATH | (Absolute value coder DAT+)
5 oV Motor signal cable GND 13 A- Motor encoder A- input
6 V+ Motor encoder V+ input 14 A+ Motor encoder A+ input
/ /- Motor encoder Z- input 15 INS5* \I/elrrir;]gerature switch sensor
8 Z+ Motor encoder Z+ input

Note: 1. For hub motor, if the encoder input signal is single-ended open-collector signal, A connects
to pin 13 and B connects to pin 11;
2. *If you need Need NTC resistance temperature sensor input function, order please indicate;
3. *If the temperature switch sensor input function is required, connect to pin 1 and pin 15,

order please indicate 6



2.3 Control signal I/O terminal J3

1 23456 78910

Figure 2.3 Control signal 1/0O terminal J3

pin define function

1 OuT?2 Lock output (BRK)

2 OUT1 fault output (ERR)

3 IN2 Single-phase analog direction (F/R)
4 IN10(HS) PWM direction (DRI)

5 IN9(HS) PWM(PUL)

6 INT enable (EN)

7 +5V 5V output (+5V)

8 GND Gnd

9 AREF- Analog quantity- (AREF-)
10 AREF+ Analog quantity+ (AREF+)

2.4 CAN (RS485)communication terminal J4&J5

The driver communication port has two kinds, one is the crystal head, the other is the

6p terminal, defined as follows

LED for

AMP

LED for
CAN

1 nnonnonnn

nnonnonn

Pinl

Figure 2.4. RJ45 8-pin crystal socket

RJ45Defined as follows

pin definition function

1 CANH (RS485 A) CANH signal(RS485_A)

2 CANL (RS485 B) CANL signal(RS485 B)
3/7 GND Communication power grounding

Note: The two RJ45 ports in J4/J5 are defined in the same way to facilitate bridging

during communication.




Figure 2.4.2 6P terminal

6P wiring terminals are defined as follows

pin definition function

1 CANH (RS485 A) CANH signal(RS485_A)
2 CANH (RS485 A) CANH signal(RS485_A)
3 C GND communicatively

4 C GND communicatively

5 CANL(RS485 B) CANL signal(RS485 _B)
6 CANL(RS485 B) CANL signal(RS485 B)

3. Definition of indicator Status

3.1 Drive status indicator (AMP)

Red/green leds tell us the status of the drive by changing color and blinking or not.
Possible scenarios include:

Green/no flash

drive is OK and enabled

Green/Slow blinking

drive is OK but not enabled. After enabled, it can run

Positive limit switch or negative limit switch is effective, the motor will

Green/Flash only move in the direction not prohibited by the limit switch
Red/Fixed Instantaneous failure, after troubleshooting amplifier restart operation
Red/flashing Lock the fault and restart the amplifier to resume operation

3.2 CAN Communication indicator (CAN)

DRIVE STATE LED ON-OFF CONDITION
. red
Pre-operational /1 1 M grféen
. red
Operational T ;:;n
red
Stopped ” | grfgen
o d
Waming Limit Reached 41 [ of
1 green
< > d
Error Control Event o L ... o
is green
Sync Error Jo L L ' g
green
d
Bus-off A of

green

Figure 3.2 CAN communication indicators
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3.3 ADDR S1DIP switch

The switch is used to dial the driver communication station number, and the switch is dialed
according to the BCD code encoding mode

o

STindicates the station number of the DIP switch

ST switch Number

Corresponding station number

1
2
3
1

1
2
4
8

For example, to set the station number to 3, ST switch 1,2 to ON, other OFF1+2=3; If you
want to set the station number to 12, switch S1 3,4 to ON, and the others to OFF4+8=12

3.4 Serial communication terminal J6

1 2 3 4

B

56
g

adad s

pin definition function

2 RXD RS232 communication receiver
3 GND Communication power grounding
5 ™D RS232 communication sender

Figure 3.6 RJ11 6-pin crystal head holder

3.5 Auxiliary power supply J7

If there is a driver with J7 socket, this is the auxiliary power port. If necessary, you can
connect it. If connected,+HV is disconnected from power and +AUXHV is powered on, but

there is no action when issuing commands

GND +AUXHV

GND

ov

+AUXHV

+24V




4. Control port hardware description
41RS-232 Communications (RXD, TXD, GND)

The serial ports are full-duplex and three-wire (RXD, TXD, GND)RS-232, with a baud rate
from 9600 to 115200. The wiring terminal is J6 through the debugging software or serial
port debugging tool. The debugging cables are shown as follows

RJ-11 cable -

0 6P6C RJ-11

Straight-wired on
Servo
RxD 2 - 5 TxD Drive
Tyl —% 25 RxD
5 3

4.2 CAN bus (CANH,CANL,GND) and RS485 wiring

CAN bus is based on CAN V2.0B physical layer, CAN physical layer signals including
CANH, CANL and GND, using CANope protocol for communication. The electrical interface
uses TJA1051 high-speed transceiver. The physical address range of the drive CAN
communication ranges from 0 to 127. The default address is 0. Changes can be made via the
RS-232 communication port address, reset or restart the drive to take effect. Through the CAN
communication interface, a very effective combination of high data rate and low cost multi-
axis motion control system can be realized. The wiring terminals are J4 and J5 ports. The
RS485 bus connection is the same as that of CAN.

CAN network CAN be connected as shown below:

servo 120 Q resistance
C?e A J5 J4 ::: | | CAN the equipment
Parallel straight-through cable
servo Servo Servo
Cas — - [+ — - Al 5 l i i
X ()| J5 74 - | 15 74 o | J5 14 The last deV|ce'|s connected
i il a | to 120 ohm resistance
120 Q) resistance
Parallel straight-through cable Parallel straight-through cable

Note: The total resistance on the CAN network is 60 ohms. If the first driver on the CAN
device has a resistance, no resistance is required

4.3 Analog signal input (Ref+,Ref-)

+10Vdc differential analog input, maximum input voltage +10Vdc, input impedance about 5.36K,
resolution 12 bits. The analog signal can be used for torque, speed and position control.

374k 5k

Ref(+)

Ref(-)

Figure 4.3.1 Analog hardware input circuit
10
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Figure 4.3.2 Analog input wiring of Figure 4.3.3 Analog input wiring of
external power supply internal power supply
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4.4 Digital input signal

BC series servo has 4 digital input ports, 3 have programmable function, drive power
PWM output and security enable fixed by INT control, through this port can achieve power
circuit hardware cut off.

According to the port function of controller and RC filtering time of hardware, the input
signal port can be divided into universal input port and high-speed input port, and the
function of each port can be changed programmatically.

4.4 Universal input signal terminal (INT. IN2. IN3. IN4. IN5) )

GP INPUTS 1,2,3 GP INPUTS 4,5
24 Vdc max 24 Vdc max t

+5.0V +5.0V

Programmable
1/0

Programmabli
*4.99k
74HC14

[IN4]
*[IN5]

- 33 nF
n
,_VP 33nF o $ 74HC14
Figure 4.4.1 IN1-IN3 hardware input circuit Figure 4.4.2 IN4-IN5 hardware input circuit

INT, IN2, IN3, IN4, and IN5 are universal input signal terminals. The control logic and
function can be set programmatically. INT is fixed for driver enable control, IN5 is mainly
used for motor temperature protection input, through the software parameter setting
high/low level takes effect.

4.4.2 High speed input signal terminal (IN6, IN7, IN8, IN9, IN10)

ING, IN7, IN8, IN9,IN10 are high-speed input terminals. In addition to being used as general
terminals, they can also be used as high speed pulse input. The pulse input port is fixed as
(IN9,IN10).

HS INPUTS 6,7,8 HS & GP* INPUTS 9,10,11,12

5 Vdc max 5 (*24) Vdc max
+50V +5.0V

Programmable

[IN6]
[IN7]
[IN8]

100 pF :g\ 74HC14

Figure 4.4.3 IN6,7,8 internal Figure 4.4.4 IN9,10,11,12 internal
hardware diagram hardware diagram
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1K Resistance

—
=

Figure 4.4.5 Open-collector NPN pulse input diagram

5K Resistance

C
I

direction

5K Resistance

Figure 4.4.6 PNP pulse input diagram

Figure4.4.7 RC model signal wiring diagram
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4.5 Digital output signal

BC series driver has 2 digital outputs, the digital output 10 port uses MOSFET open
output, and the internal diode is pulled up to 5V through 1k resistance in series. The port
can withstand voltage up to 24VBC and the current can withstand up to 300mADC. The
output function of the port can be changed according to internal programming.

+5V
1k
[OUT1]
[QUT2]

Figure 4.5 Digital output hardware circuit

451 motor locks the brake

The digital output ports OUT1, OUT2 and OUT3 can all be set as motor lock brake
control. In the case of no fault and motor enabling, the brake is energized and the brake is
released. In the case of any fault, the brake power is quickly disconnected to stop the
motor. Since the motor brake is a perceptual device, the reverse current return diode must

be connected in parallel.
+24V
follow
current Motor
diod
o brake
BRK
OUT1, 2,3
9] ov

Figure 4.5.1 External circuit of motor brake




4.6 PWM signal input

4.6.1 Single-ended PWM duty cycle =0~100% pulse control

The motor speed and torque can be controlled by PWM signal, including single-end
PWM duty cycle + direction signal

Duty ratio 100%

IN3
> ITorque/Rotate speed
. IN4 _ _ _
Polarity/Direction

Figure 4.6.1100% duty cycle + direction control

5 Driver parameter setting

BC series drive can be through RS232 serial port, through DCH tuning software can
set parameters, monitor motor status, collect data waveform, etc. Complete system
debugging quickly and intuitively. For details, see the debugging software instructions.

_
& DCH V1.7 (BC_090 20 C ROTORY) = O ¥

File Amplifier Tools Help

SoC+HMEO HE T

E‘"'.: DCH Neighborhood CAN Network: Address: 1
- BB Virtual Amplifier
B -—- W COM1: ROTORY

Input / Cutput

Programmed Velocity [—— V lcop — | Loop —F Motor/Feedback

[

O txis &

Axiz B

‘Configure Faults

hxis C

Axiz D

Sine Commutation [Rotary Motor bmp Softwere Disabled
h
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6. BC servo system wiring diagram

6.1 Typical wiring diagram

BC Series drive Typical connection

‘ncoder
interface

Communication port

RS232 Computer
debugging port

Auxiliary power supply

15

24DC
Brake
Zoonnection
EEF

—Direction
switching

start/stop

The following connection
modes can be selected based

on the analog type of the
system

External voltage
analog input

ov
+10V Analog input

[oma- A1
(-1




Contact Us

Shenzhen ONKE Technology Co.

Tel: 0755-27387873 27381841

Email: onke@sz-onk.com

Address: Block 13, Huaide Cuihu Industrial Park, Fuhai Street,

Baoan District, China
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20241223 V0.1 / New edition
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