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Speed Control

B Connection and Operation (Speed Control)

Speed control can be implemented on the standard model, but extended function is available only when a control module OPX-1A is used.

®Names and Functions of Driver Parts

LED Display | |

[T]Connector for Control Module

Motor Connector

Regeneration
Unit Terminals

Power Connection
Terminals

Protective Earth — |8
Terminal

[2]Input and Output Signals

Internal Speed
Potentiometer

Potentiometer

Potentiometer

Connector

Acceleration Time

Deceleration Time

r~ Encoder Connector

I [2]Input/Output Signal

[1]Connector for Control Module
You can extend the speed control performance by using an optional
control module OPX-1A.

Control Module
OPX-1A

<>Main Function

OPX-1A
Setting - Speed (8 Speed settings max.)
Function - Torque Limiting Values
- Speed (r/min)
Displaying - Load Factor (%)
Function - Alarm Cord
- Alarm History

®Dimensions =» Page 43

CN4 Signal . -
Terminal Number Vo Standard Model Extended Function Function/Application
1 cw cwW CW rotation/stop switching input
2 CCW CCW CCW rotation/stop switching input
3 MO MO0 Internal speed setting/external analog setting
4 NC M1 Standard model: Nothing is connected.
5 Input NC M2 Extended system: Operation data selection
6 FREE FREE Motor excitation cancellation, electromagnetic brake release
7 BRAKE/ BRAKE/ Normal: Instantaneous stop switching input
ALARM-RESET ALARM-RESET Protective function has been activated: Alarm reset input
8 IN-CON IN-CON Input signal common
9 H H
10 Analog Input M M Speed setting via the external speed potentiometer or external DC voltage
11 L L
12 ALARM ALARM This signal is output when a protective function has been activated (normally closed).
13 BUSY/ BUSY(TLM)*/ Normal; Busy ogtput A _
ALARM-PULSE ALARM-PULSE Protective function has been activated: Alarm pulse input
14 Output ASG ASG . .
BT I BSG BSG 500 pulses are output per motor rotation (phase difference output)
16 0UT-COM 0UT-COM Output signal common

#The BUSY output can be changed to the torque limiting (TLM) output only when a torque limit is set.



@Connection Diagrams
{Standard Model

CN4
. OFE
ON:CW Start =
OFF Stop oD oW Input
ONCOWStart §  OFE~ g
OFF:Stop on @CCWinput
ON :External Speed Potentiometer . O ——(3) MO Input
OFF:Internal Speed Potentiometer ON
&) M1 Input
® M2 Input

ON :Motor Excitation Canceled ¢ OFE (

QFF:Motor Operation Enabled on & FREE Input
ON :Operation* p ON M
OFF:Instantaneous Stop OFF I i

#When operating motor, BRAKE K
input should be turned “ON.” IHCOM
P — 1 Analog
) H Input_ Input
Connect the external speed potentiometer 2 1

T
I
(included) or external DC Voltage. | {
See page 30 for details. ‘:—:—G]D‘ M Input
I
- 1) L Input:

Shield Wire

1
Alarm Output : [OFF] when Output {2 ALM Output

Busy Output : [ON] when motor is operating Jﬁ BUSY Output

Speed Output ASG
Speed Output BSG <———5 BSG Output

GND —————————B0UT-COM

ASG Output

{When Using a Control Module

Connector
Ch2

-
Encoder Cable

Connector
CN3

Encoder Cable

; Motor Cable

Single-Phase
100-115 VAC

-
Motor Cable

Terminal Block for
Regeneration Unit

Terminal Block for ~ POwer Supply Voltage

Power-Supply Input - Single-phase 100-115 VAC —15~+10%, 50/60 Hz
(Single-phase 100-115 VAC input driver)
Single-phase 200-230 VAC —15~+10%, 50/60 Hz
Or,
Three-phase 200-230 VAC —15~+10%, 50/60 Hz
(Single-phase/Three-phase 200-230 VAC input driver)

Three-Phase
200-230 VAC

Single-Phase
200-230 VAC

Protective Earth Terminal (PE)

CN4
OFF Connector
ON:CWStat — == ayow| ON1
OFF'Stop N X
ON -CW Start OFF Control Module
OFF-Stop al r—/ON—\ CCW Input -
: OFF Encoder Cable ‘13
¢—————(3) MO Input Connector %E J
DFFON ' e P ive Earth Terminal (PE
Speed Data Selection Input *—/ON—/ M1 Input Encoder Cable ) rotective Earth Terminal (PE)
OFF Motor Cabl
‘44:5@ M2 Input L otor Cable
ON Connector
ON :Motor Excitation Canceled 4 OFF ) FREE Input N3
OFF:Motor Operation Enabled ONON Motor Cable Single-Phase  Single-Phase  Three-Phase
. ion® 100-115 VAC 200-230 VAC 200-230 VAC
O imineausstop +—grr 7 BRAKE npt e ot e e
sWhen operating motor, BRAKE @) IN-COM
input should be turned “ON.” RG To Power
3 ——mm - H Input f"ﬂgﬂ Terminal Block for Supply
nput i i
Connect the external speed potentiometer RG Regeneration Unt
(included) or external DC Voltage.
See page 30 for details. M Input NC
I 1) L Input NC(L1)
Alarm Output: [OFF] when Output <—SMe Wi\ \ output [ L(L2) | - TerminaiBiockror  Power Supply Voltage
i Power-Supply Input Single-phase 100-115 VAC —15~+10%, 50/60 Hz
Busy Output: [ON] when motor is operating gusy output | N(L3) (Single-phase 100-115 VAC input driver)
e Single-phase 200-230 VAC —15~+10%, 50/60 Hz

Speed Output ASG ASG Output

Speed Output BSG BSG Output

GND 0UT-COM

{OApplicable Crimp Terminals
®Power Supply Terminals
- Round Terminal with Insulation (M3)

6.2 mm

$3.2mm (0.13 in.) min.

1\

s A 0.25-6
mm_ A 056
min.
(0.35in) A0.34-6
A 0.75-6

Notes:

Or

Three-phase 200-230 VAG —15~-+10%, 50/60 Hz
(Single-phase/Three-phase 200-230 VAC input driver)

Protective Earth Terminal (PE)

©1/0 Terminals (CN4)

When using a crimp terminal for connection, use one of the terminals listed below. The applicable crimp
terminal varies, depending on the wire size.

When the following terminals are used, the applicable wire size will be between AWG26 and 18 (0.14 to
0.75 mm?).
Manufacturer: Phoenix Contact

Applicable wire size: AWG26 to 24 (0.14 to 0.2 mm?)
Applicable wire size: AWG20 (0.5 mm?)

Applicable wire size: AWG22 (0.3 mm?)

Applicable wire size: AWG18 (0.75 mm?)

®When it is necessary to have a connection more than 0.4 m between motor and driver, the accessory extension cable or flexible extension cable must be used.

®Use one of the following cables for the power supply line:
Single-Phase 100-115 VAC, 3-core cable [AWG18 (0.75 mm?) or thicker]
Single-Phase 200-230 VAC, 3-core cable [AWG18 (0.75 mm?) or thicker]
Three-Phase 200-230 VAC, 4-core cable [AWG18 (0.75 mm?) or thicker]

®When wiring the control I/0 signal lines, keep a minimum distance of 300 mm from power lines (AC line, motor line and other largecurrent circuits). Also, do not route the control 1/0 signal

lines in the same duct or piping as that is used for power lines.

®Cables for the power supply lines and control 1/0 signal lines are not supplied with the product. Provide appropriate cables separately.

®When grounding the driver, connect the ground wire to the protective earth terminal (M4) and connect the other end to a single point using a cable with a size of AWG18 (0.75 mm?) or thicker.
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@Input/Output Signal Circuits (Common to
standard model and using a control module)
{lInput Circuit

The circled number located in front of each signal represents the number of the
corresponding 1/0 signal terminal.

Inside of Driver

(DCW(START) Input™ +15V

(@CCW(HOME-LS) Input™’

@MO,@M1,EM2 Input™ —
(®FREE Input 2B /= [<
(DBRAKE/ALARM-RESET Input™ -

l

®IN-COM
ov

1 The CW and CCW inputs function in the speed control mode on the standard model and
when the control module OPX-1A is used.
The START and HOME-LS inputs function in the position control mode when the control
module OPX-TA is used.

2 The MO input is the only operation data selection input available on the standard model.
The MO, M1 and M2 inputs function when the control module OPX-1A is used.

=3 This input functions as the BRAKE input during normal operation, and as the
ALARM-RESET input when a driver protection is active.

<Output Circuit

The circled number located in front of each signal represents the number of the
corresponding 1/0 signal terminal.
Inside of Driver

(2ALARM Output
BUSY(TLM)/ALARM-PULSE

Output™ >] - i

s0UT-COM

=1 This output functions as the BUSY output during normal operation, and as the
ALARM-PULSE output when a driver protection is active. When the control module
OPX-1A is used, the BUSY output can be changed to the TLM output.

Inside of Driver

{3ASG Output
(BSG Output

0UT-COM

{When a Controller with a Built-ln Clamp Diode
is Used

When you want to use the controller with a built-in clamp diode,

pay attention to the sequence of turning on or off the power.

Power ON: Controller ON — Driver ON

Power OFF: Driver OFF — Controller OFF

If the driver power is turned on first when connected as shown in

the figure to the right, or the controller power is turned off with the

driver power turned on, current will be applied, as indicated by the

arrows in the diagram. This may cause the motor to run.

When the power is turned on or off simultaneously, the motor may run

temporally due to differences in power capacity. The controller power

must be turned on first, and driver power must be turned off first.

Driver

Controller

D.2.3,@
®,® @
®

@Description of Input/Output Signals

Indication of Input/Output Signal "ON" "OFF"

Input (Output) "ON" indicates that the current is sent into the
photocoupler (transistor) inside the driver. Input (Output) "OFF"
indicates that the current is not sent into the photocoupler
(transistor) inside the driver. The input/output remains "OFF" if

nothing is connected.
) H
Terminal level L

Photocoupler state  orr | ON

@Input Signals (Standard model)

{Clockwise Rotation (CW) Input

When the BRAKE input is ON, motor operation is enabled. If the
CW input is turned ON, acceleration and operation are performed
in the clockwise direction at the rate set by the acceleration

time potentiometer. If it is turned OFF, the motor decelerates

and the operation stops at the rate set by the deceleration time
potentiometer.

{Counterclockwise Rotation (CCW) Input

When the BRAKE input is ON, motor operation is enabled. If the
CCW input is turned ON, acceleration and operation are performed
in the counterclockwise direction at the rate set by the acceleration
time potentiometer. If it is turned OFF, the motor decelerates

and the operation stops at the rate set by the deceleration time
potentiometer.

CW Input ON ON
CCW Input ON ON
BRAKE Input ON
. cw
CW Operation R
Motor |
ccw ccw
Operation Operation
St [

ion Time D ion Time Acceleration Time

©If the direction of rotation has been changed during motor operation, acceleration and
deceleration will be performed at the rate set by the acceleration time potentiometer.

Note:

@The direction of rotation indicates the direction as viewed from the motor's output shaft.
With the combination type, the direction of rotation varies in according to the gearhead
ratio.

Gearmotor—torque table of combination type =» Page 12
Rotation direction of the hollow shaft flat gearhead =» Page 14



<{>Speed Control Data Selection (MO0) Input
With the MO input, the speed can be controlled by either the
internal speed potentiometer or an external analog setting.

Mo Speed Data
OFF | Internal Speed Potentiometer
ON External Analog Setting

ON N
CW Input o |
BRAKE Input ON |
ON : Operation
OFF: us Stop
MO Input al |
ON : External Analog Setting
External Analog SFtting OFF: Internal Speed Potentiometer
Deceleration
Internal Speed Potentiometer Stop Instantaneous Stop
CW Operation cw
Motor Operation

®Switching to a lower speed using the MO input while the motor is operating will cause the
motor to decelerate over the time set by the acceleration time potentiometer, not the time
set by the deceleration time potentiometer.

{Motor Control Release (FREE) Input

When the photocoupler is turned ON, the motor excitation is
cancelled and the electromagnetic brake is released. The FREE
input is given the highest priority regardless of the condition of
other inputs. The FREE input functions even when a protective
function is activated.

{Brake (BRAKE)/Alarm Reset (ALARM-RESET)
Input

This input functions as the BRAKE input during normal operation,

and as the ALARM-RESET input when a driver protective function

is active.

©During Normal Operation (BRAKE Input)

When the BRAKE input is turned ON, motor operation is enabled.
If it is turned OFF, the motor is stopped instantaneously. To start
motor operation, be sure to set the BRAKE input to ON.

CW Input ON
CCW Input ON
BRAKE Input ON ON
Instantaneous
Stop .
. Deceleration
CW Operation Stop
Motor

ccw
Operation

®Upon Activation of a Protective Function
(ALARM-RESET)

The activated protective function is reset and the driver is

restarted. This input is used to reset protective functions while

power is supplied. Note, however, that if the protective function for

overcurrent, EEPROM error or encoder error have been activated,

they cannot be reset. If any of these protective functions have been

activated, contact the nearest Oriental Motor sales office.

BRAKE Input ALARM-RESET Input BRAKE Input

ONorOFF ! on [ on

ALARM-RESET Input

(.55 or more (0.5 or more

Driver is
restarted

ALARM Output _ ON_: O
Turned OFF when ALARM signal is output |\yitnin 0.5 s

Speed Control

@Input Signals (When using a control module)

{OClockwise Rotation (CW) Input

{Counterclockwise Rotation (CCW) Input

{Motor Control Release (FREE) Input

<Brake (BRAKE)/Alarm Reset (ALARM-RESET)
Input

same as Input Signals (Standard model)

{>Speed Control Data Selection (M0, M1, M2)
Input

The particular combination of the MO, M1 and M2 inputs selects a

maximum of eight sets of speed data. (Common to speed control

mode and position control mode)

Speed Control | Speed Control Data Selection Method of Speed
Data MO M1 M2 Setting
No.0 OFF OFF OFF Internal spged potgntiometer/

Digital setting

No.1 oN OFF OFF External analog/
’ Digital setting
No.2 OFF ON OFF Digital setting
No.3 ON ON OFF Digital setting
No.4 OFF OFF ON Digital setting
No.5 ON OFF ON Digital setting
No.6 OFF ON ON Digital setting
No.7 ON ON ON Digital setting
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@Output Signals (Standard model)

<Alarm (ALARM) Output

The photocoupler turns OFF when a driver protective function is
active. When overload, overcurrent or other abnormality is detected,
the alarm signal is output and the ALARM LED on the driver is
blinked and the motor stops naturally. The electromagnetic brake
will be activated. To reset the alarm signal output, remove the cause
of the problem and ensure the safety of the equipment and load.
Then turn on the ALARM-RESET input or reconnect the power.
When reconnecting the power, turn off the power and then wait for
at least 30 seconds before turning it back on.

ALARM ON OFF ON

Alarm Actuation Normal Operation

Protective Function ~ Normal Abnormal Normal
ALARM ON OFF ON
\

Motor Coast to a Stop

Rotation

Note:
®The alarm output logic is opposite that of other signal outputs (positive logic output).

{Phase Difference (ASG/BSG) Output

Feedback pulses are output from the encoder (500 p/r). This
output is used when monitoring the motor speed and position by
connecting a counter, etc.

ASG
BSG
Rotation in CW Direction Rotation in CCW Direction

<{Busy (BUSY) [Torque Limiting (TLM))/Alarm
Pulse (ALARM-PULSE) Output

This output functions as the BUSY output during normal operation,

and as the ALARM-PULSE output when a driver protection

function is active.

When the torque limiting function is set when a control module or

a data setting software is used. This output can be changed to the

TLM output, which indicates that the torque limit has been reached.

©®During Normal Operation (Busy Output)

Speed control mode: The photocoupler turns ON during motor operation.

Position control mode: The photocoupler turns ON during rotation, and
turns OFF upon stopping at the set stop position.

CW Input ON
CCW Input ON
BRAKE Input ON
ON ON
BUSY Output
CW Operation
Motor
CCW Operation

®When a Torque Limiting Value is Set [This signal can be
used as the torque limiting (TLM) output.]

In speed control mode/position control mode: The transistor will

turn "ON" when the specified torque limit is reached.

Torque Limiting Value (%)
Load Torque =—==-======-=-=-=-—f-===—-=—--—-—----

TLM Output OFF ON

Notes:
®An optional control module OPX-1A is required to implement torque limiting.
®Switch the busy (BUSY) output to the torque limiting (TLM) output.
@®The maximum error between the torque limiting and actual generated torque is
approximately 20% (starting torque: 100%).
Torque limiting function when using a control module =» Page 40

®Upon Activation of a Protection Function
(ALARM-PULSE Output)

If a one shot input (0.1 s or more) is given to the rotational direction

or START input, a pulse (5 Hz) will be output for the number

of times equivalent to the number of times the ALARM LED

blinks upon activation of a protective function. It is possible for a

controller to determine the type of protective function that has been

activated by counting the number of pulses thus output.

ALARM Output ON Turned OFF when ALARM signal is output
0.1 s or more
CW Input ON
0.1's max.
ALARM-PULSE ON ON ON
Output Once Twice Three
Times

01s 01s 0.1s 01s 0.1s ALARM-PULSE
Example: Three Outputs (Overvoltage Protection) QOutput Ends



@Output Signals (When using a control module)

OAlarm (ALARM) Output

{Phase Difference (ASG/BSG) Output

<Busy (BUSY) [Torque Limiting (TLM)//ALARM-
PULSE Output

same as Output Signals (Standard model)

@®Speed Setting Method (Common to standard
model and using a control module)

{Using the Internal Speed Potentiometer

Set a desired speed using the potentiometer provided on the

driver's front panel.

To use the internal speed potentiometer, turn "OFF" the

photocoupler for MO terminal.

Speed Control

<Digital Setting (Only when a control module is
used.)

The particular combination of the MO, M1 and M2 inputs selects a

maximum of eight sets of speed data. (Common to speed control

mode and position control mode)

Speegaﬁgntrol S;;ng Control\lnl1)ata Sele;;;)n Method of Speed Setting
Internal tentiometer,
No.0 OFF OFF OFF emna Slpgelf; ggﬁ‘?ng" eter/
No.1 N OFF | OFF External analog/
Digital setting
No.2 OFF ON OFF Digital setting
No.3 ON ON OFF Digital setting
No.4 OFF OFF ON Digital setting
No.5 ON OFF ON Digital setting
No.6 OFF ON ON Digital setting
No.7 ON ON ON Digital setting

{Using the External Speed Potentiometer (Included)
When the motor speed is to be set remotely, connect the supplied
external speed potentiometer as shown below. When the external
speed potentiometer is used, set the MO terminal to "Photocoupler

ON."

3000
External Speed Potentiometer g
(Included) =

(20 kQ) Driver 3 2000
/0 a

g Ol 1000

Supplied Signal Line
(1 m[3.31t])
Shield Wire

0 20 40 60 80 100
Scale plate value

External speed potentiometer
scale-speed characteristics
(Representative values)

{OSpeed Setting via External DC Voltage

When the motor speed needs to be set using external DC
voltage, connect as follows. In this case, set the MO terminal to
"Photocoupler ON."

3000
Driver =
External DC Voltage ) £
s = 2000
B
©H &
M
Supplied Signal Line L 1000
(1m[3.31t])
Shield Wire
0

1 2 3 4 5
DC voltage [VDC]

DC voltage-speed characteristics
(Representative values)

Note:

©®When setting speeds using the external speed potentiometer or via external DC voltage,

be sure to use the supplied signal line ($3.3 mmx1 m [$0.130 in.x3.3 ft]). Connect

the shield wire for the signal line to terminal L. Ensure proper connection on the external

speed potentiometer or external DC voltage side so that the shield wire will not contact

with another terminal. The input impedance between terminals M and L is approximately

15 kQ.
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@Multi-Motor Control (Applicable to both standard model and using a control module)

Two or more motors can be operated at the same speed using a single external speed potentiometer or external DC voltage.

The figure below shows an example of the single-phase power supply specification. For the three-phase power supply specification, change
the power supply line to one for a three-phase power supply. The motor and operation control unit are not illustrated in the figure.

{Using an External Speed Potentiometer

Connect all drivers using a common power supply line and
common speed control line, as shown in the figure, and set a
desired speed using the external speed potentiometer VRXx.

The resistance of the external speed potentiometer is determined
as follows:

Resistance when the number of drivers is n: VRx=20/n (k2), n/4 (W)
Example: When two drivers are connected
VRx=20/2=10 (kQ), 2/4=1/2 (W)
Based on the calculation, the resistance should be
10 kQ, 1/2 W.

To adjust the speed difference among the motors, connect a
resistor of 470 Q, 1/4 W to the M terminal on the first driver, and
connect a variable resistor (VRn) of 1 kQ, 1/4 W to the M terminal
on each of the remaining drivers.

The number of motors operated in parallel via the external speed
potentiometer should be limited to five or less.

Control Line
External Speed Potentiometer !
VRx
3 VRn
[T‘:]470£2,1/4W 1kQ, 1/4 W
——
H{M|L H{M|L
Driver 1 Driver n
L[N L[N
Power Supply Input }_ l }
Power Supply Line

{Using External DC Voltage

Connect all drivers using a common power supply line and
common speed control line, as shown in the figure, and connect a
5-V DC power supply.

The resistance of the external DC power supply is determined as
follows:

Power supply capacity when the number of drivers is n:
I=1Xn (MA)
Example: When two drivers are connected
I=1x2=2 (mA)
Based on the calculation, the resistance should be at
least 2 mA.

To adjust the speed difference among the motors, connect a
resistor of 470 Q, 1/4 W to the M terminal on the first driver, and
connect a variable resistor (VRn) of 1 kQ, 1/4 W to the M terminal
on each of the remaining drivers.

External DC

Power Supply @ Control Line '

O i
0~5VDC © e
470, 1/4W TkQ, 1/4W

M| L M| L
Driver 1 Driver n
[LIN] ] [LIN] ]
Power Supply Input l } l }

Power Supply Line



Position Control

B Connection and Operation (Position Control)

When performing a position control motion an optional control module OPX-1A is required.

®Names and Functions of Driver Parts

Internal Speed

) Potentiometer

LED Display { | Acceleration Time
Potentiometer

[1]Connector for Control Module Deceleration Time
Potentiometer

I~ Encoder Connector

Motor Connector .

Regeneration
Unit Terminals
I [2]Input/Qutput Signal

Power Connection Connector

Terminals

Protective Earth — 1 |8
Terminal

[2]Input and Output Signals

[1]Connector for Control Module
You can extend the position control performance by using an
optional control module OPX-1A.

Control Module
OPX-1A

<>Main Function

OPX-1A
Settin - Travel Amount (6 Points max.)
Functi%n - Speed (8 Speeds max.)
- Torque Limiting Values
- Positioning Counter (STEP)
. . - Speed (r/min)
FDLIszclﬁglr?g - Load Factor (%)
- Alarm Cord
- Alarm History

®Dimensions =» Page 43

Termin(;mumber 1/0 Signal Function/Application
1 START Starting positioning operation (one-shot)
2 HOME-LS Mechanical home sensor (normally closed)
3 MO
4 M1 Select positioning data
5 Input M2
6 FREE Motor excitation cancellation, electromagnetic brake release
7 BRAKE/ Normal: Instantaneous stop switching input
ALARM-RESET Protective function has been activated: Alarm reset input
8 IN-CON Input signal common
9 H
10 Analog Input M Speed setting via the external speed potentiometer or external DC voltage
1 L
12 ALARM This signal is output when a protective function has been activated (normally closed).
13 BUSY(TLM)*/ Normall: Busy output . .
ALARM-PULSE Protective function has been activated: Alarm pulse input
14 Output ASG
1 BSG 500 pulses are output per motor rotation (phase difference output)
16 OUT-COM Output signal common

The BUSY output can be changed to the torque limiting (TLM) output only when a torque limit is set.
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@Connection Diagram

CN4
OFE. Connector
ON :Starting Positioning Operation ——1) START Input CNt
0NON Control Module
OFF:Mechanical Home Sensor »—L( HOME Input -
orf Encoder Cable
—— —3) MO Input Connector
N : on2 B
Select Positioning Data | 4 OFF T [ | Encoder Cable ) Protective Earth Terminal (PE)
ON @ p L . ?
OFF Motor Cable
7 L |
OFFON B Connector
ON :Motor Excitation Canceled F - I CN3
OFF:Motor Operation Enabled ON EREEIDRLL Motor Cable Single-Phase Single-Phase Three-Phase
ON :Operation® A ON I 100-115VAG ~ 200-230VAC ~ 200-230 VAC
OFF:Inpslamaneuus Stop OFF BRAKE Input Input Input Input
=When operating motor, BRAKE u
input should be turned "ON." RCOM RG ) o
777777 Analog ;ermmal B\ockufor Szpp‘:‘y’ver
H Input_1 egeneration Unit
Connect the external speed potentiometer nputylnput RG
(included) or external DC Voltage. NG
See page 30 for details.
] L Input NC(L1)
Alarm Output : [OFF] when Output 12 ALM Output | L(L2) | -TerminalBlockfor  Power Supply Voltage
Power Supply Single-phase 100-115 VAC —15~+10%, 50/60 Hz
Busy Output : [ON] when motor is operating (3 BUSY Output N(L3) (Single-phase 100-115 VAC input driver)
i Single-phase 200-230 VAC —15~+10%, 50/60 Hz
Speed Output ASG 14 ASG Output — Or,
Three-phase 200-230 VAC —15~+10%, 50/60 Hz
Speed Output BSG T (Single-phase/Three-phase 200-230 VAC input driver)
GND

Protective Earth Terminal (PE)

@Refer to the connection diagrams for applicable crimp terminal and notes on connection. =» Pages 31

@Input/Output Signal Circuits
same as Speed Control =» Page 32

@Input Signals

OStart (START) Input

This signal starts the positioning, continuous, return to mechanical home or return to electrical home operations. Operation will start when the
START input is turned ON after selecting the operation data via the combination of MO, M1 and M2 inputs.

®Positioning Operation @®Continuous Operation
10 ms or more START Input ofF | ON
START Input ON 10msormore | | | 10msormore
10, ms or more#2 10,ms or more*3 ‘

|
MO0~M2 Input >< Data No. Confirmation ><Data No. M0~M2 Input MconﬂrmatM
Confirmation %_JM

BRAKE Input! | ON BUSY Output ofF | oN |
5 ms or more

BUSY Output ON +
Speed ‘ ‘

=1 The motor stops when the BRAKE input is turned OFF. Before starting motor operation,
be sure to turn the BRAKE input to ON.

=2 Input the operation data confirmation signal at least 10 ms before the input of START Acceleration Time Deceleration Time
signal.
*3 When confirming the data number for the next travel amount following input of the ®When the digital independent torque limiting function is set, the data numbers will be

START signal, input the confirmation signal at least 10 ms after the input of that signal. reflected as necessary even during an index operation.



<{Mechanical Home Sensor (HOME-LS) Input

This signal is used during the return to mechanical home operation.

®Return to Mechanical Home Operation
The mechanical home sensor (HOME-LS input) installed on the
equipment is detected with the motor operated in the set detection
start direction. Upon detection of the home sensor, the motor
reverses its direction and stops at a position just outside the range
of the home sensor.
Mechanical home detection method: 1-sensor mode (normally closed
input)
Starting direction of home detection: May be set as CW or CCW (in
uni-direction)
Speed input in data: No. 7
No acceleration/deceleration time is set.
Detection
w v
7 B 2077 27777

T To oo

- Iu]
HOME-LS
(1) Sensor Detection Operation

&
= (2) Move outside the sensor range and set the position as home.

Mechanical Mechanical

Stroke End OoN Stroke End

Sensor
Detection

Sensor Non-Detection

Note:
®Install the home sensor (HOME-LS) before the stroke-end sensor on the detection starting
side.

{Operation Data Selection (M0, M1, M2) Input
The particular combination of the MO, M1 and M2 inputs selects
a maximum of six sets of positioning data as well as the return to
home operation.

Operation | Operation Data Selection Position Control Method of
Data MO | Mi M2 Mode Speed Setting
- . Internal speed
No0 | OFF | OFF | o | Positioning operation O f oy o meters

Continuous operation 0 Digital setting

Positioning operation 1/ | External analog/

No-1 ON OFF | OFF Continuous operation 1 Digital setting

No.2 OFF ON OFF | Positioning operation 2 Digital setting

No.3 ON ON OFF | Positioning operation 3 Digital setting

No.4 OFF | OFF ON | Positioning operation 4 Digital setting

No.5 ON OFF ON | Positioning operation 5 Digital setting

Return to electrical

No.6 OFF | ON ON :
home operation

Digital setting

Return to mechanical

No.7 ON | ON | ON home operation

Digital setting

®Speed can be set for each data.
Speed data is set in the same manner as in the speed control mode.
®No. 0 and No. 1 allow the switching of positioning operation and continuous operation.

Position Control

{Motor Control Release (FREE) Input
same as Input Signals (Standard model) = Page 33

<Brake (BRAKE)/Alarm Reset (ALARM-RESET)
Input
same as Input Signals (Standard model) = Page 33

@Output Signals

<OAlarm (ALARM) Output

{OPhase Difference (ASG/BSG) Output
<Busy (BUSY) [Torque Limiting (TLM)])/Alarm

Pulse (ALARM-PULSE) Output
same as Output Signals (Standard model) =» Page 34
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Torque Limiting

B Torque Limiting Function When Using a Control Module

The BX Series permits the setting of a motor output torque limit in both the speed control mode of extended system and position control
mode. The torque limiting is set relative to the starting torque being 100%. When torque needs to be limited continuously during push-motion
operation or gravitational operation, set the limit to rated torque or less.

Calculate the output torque for the combination type based on the applicable speed and torque, using the "Speed—Torque Limit
Characteristics" graphs and formulas shown below.

Gearhead output shaft speed NG=Motor speedx 1/ Gearhead ratio
Gearhead output shaft torque Te=Motor torque X Gearhead ratiox0.9 (coefficient)

BSpeed-Torque Limit Characteristics (Reference values)

BX460[-A/BX460M-1S/BX460H-FR
BX460EM-A/BX460EM-1S/BX460EM-FR

BX230M-A/BX230ME-1S/BX230E-FR
BX230EM-A/BX230EM-]S/BX230EM-JFR

0.3 0.6
40+ 80+
3100%
0.25 100%— Starting Torque 70 0.5 100%~ 100%] Starting Torque
X100  100%7) . ione 490% 90%~d °~
0 4o 90%~ 90% 100% _B0F o4 90%
= — Ul 0% o 80 /“\ 90% = — U, 80% 80% 30%~ ~N100%
= E s 80%4 ; ~ 80% 550 B s 70%~ g e
S, = 1470 70%~ 70%~ ~ 70% = =, o . 70%~ N 80%
2 20F 3 0.15 e 60%~ 60% ~ 6% 2 40 8 0.360% Rl 60%~ 70%
El =2 60% . =3 = 50%= ) ~ 60%
5 s Y 450% 50%~ 50% ~ 50% 5 30 5 02 50% o 50%~ 4 o
= = = ol = 2 40° 2
0% 40% S I = e 230 40% 40% = D
ated Torque T40% Rated Torque =Y 40%
1ok a0 304 30% e 1o 20t oo 0% 3% " J
0.05F20% 20% 20% =507 0.1 7g5,——20 20 < 0%
110% 10%~ 10%— | 10+ H70% 10%~ 10%~ - 0%
ot 0 o 0
100 1000 2000 3000 100 1000 2000 3000
Speed [r/min] Speed [r/min]
BX5120H-A/BX5120M-1S/BX5120H-CJFR BX6200[-A/BX6200E-1S/BX6200E-FR
BX5120EM-A/BX5120EM-]S/BX5120EM-JFR BX6200EM-A/BX6200EM-1S/BX6200EM-FR
1.2 350F 2.5
150 Y100
1 —100% i 3001
0% -900/“ 100%~ Starting Torque 2 T00%
N 90%- Y 100% 250 ,
— —. 0.8%80% 80% ~-90%— —_ . |4o0%  100%~
Tio0f E " 80% ~ 0% 3 15 90% 100%=1"Starting Torque
g = [qro%  70% 70%~ 2w 8200r = " goy— g0 90% = gtorg ,
- = 0.6 60%<] A . - @ ; 80%~ Y 100%
@ S J60% 60% ~ 60% = s 70%~ 70% N 90%
= =3 50% o = 150Fr © 470% G 80%
g 5 *~ A | s0% s s 1 50% 60% ~J %0
S = N50% J S L2 8 0~ 70%
= | = 0.4 4095 40% ~ 0% = 460% 50% = 50%~ ~ 60%
50 s .| Rated Torque G 100 d b :
40% 30% 30%=Y 0 9 0%~ 50%
"] S8 0.5 e 7=} Rated Torque—=}-40%—
4. . i 50% 30% g :
30%——20% ~20% 50 dio  30% . —~ 30%
h AL Ll — 10% 0% 20% 20%~ J o
ot P ot ol A58% 1% 10% ~ 10%
100 1000 2000 3000 100 1000 2000 3000
Speed [r/min] Speed [r/min]
BX6400S-A/BX6400S-[1S
BX6400SM-A/BX6400SM-[1S
4
500 F *3100%
N 100% N
3-390% _ 100%—
400 F 90% X
. _ 480% 80%< 90%=~\_Starting Torque
£ £ o 80%~
D 100%
S 300 0% 17 70%~ J a0 Notes:
[ ] 60%~ 60% 3 80% : :
= = |460% o ° N 70% ®An error of up to approximately 20% (starting torque: 100 percent) may occur between
s s Sl 50%~ J 60% the set value and generated torque due to the speed setti ly voltage and
S 200F S e e set value and generated torque due to the speed setting, power supply voltage an
$50% 40% 40% = distance of motor cable extension.
1 00s<4 Rated Torque
100} 440% 30% ;00;: =~ 30% Repeatability under the same condition is approximately 10%. We recommend that the
Js00 20% 10“/0 = 20% torque limit be set to approximately 20% or more.
420% 10% 4 °™ ~ 10%
0" 0258 @Enter the power supply voltage (A or €) in the box () within the model name. Enter the
10 1000 2000 3000

Speed [r/min]

gear ratio in the box (CJ) within the model name.





