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® Safety Instructions @

(Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the servo amplifier and servo motor until you have read
through this Instruction Manual, Installation guide, Servo motor Instruction Manual and appended documents
carefully and can use the equipment correctly. Do not use the servo amplifier and servo motor until you have a
full knowledge of the equipment, safety information and instructions.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,

A VVARN I NG resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,

A CAUTION resulting in medium or slight injury to personnel or may cause physical

damage.

Note that the CAUTION level may lead to a serious consequence according to conditions. Please follow the

instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols.

®: Indicates what must not be done. For example, "No Fire" is indicated by @ .

.: Indicates what must be done. For example, grounding is indicated by 9 :

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so

on are classified into "POINT".
After reading this installation guide, always keep it accessible to the operator.



. To prevent electric shock, note the following

/\ WARNING

= Before wiring or inspection, turn off the power and wait for 15 minutes or more until the charge lamp turns
off. Otherwise, an electric shock may occur. In addition, always confirm from the front of the servo
amplifier, whether the charge lamp is off or not.

- Connect the servo amplifier and servo motor to ground.
= Any person who is involved in wiring and inspection should be fully competent to do the work.

= Do not attempt to wire the servo amplifier and servo motor until they have been installed. Otherwise, you
may get an electric shock.

- Operate the switches with dry hand to prevent an electric shock.

- The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric
shock.

. To prevent fire, note the following

/\ CAUTION

- Install the servo amplifier, servo motor and regenerative resistor on incombustible material. Installing them
directly or close to combustibles will lead to a fire.

= Always connect a magnetic contactor (MC) between the main circuit power supply and L4, L, and L; of the
servo amplifier, and configure the wiring to be able to shut down the power supply on the side of the servo
amplifier's power supply. If a magnetic contactor (MC) is not connected, continuous flow of a large current
may cause a fire when the servo amplifier malfunctions.

- When a regenerative resistor is used, use an alarm signal to switch main power off. Otherwise, a
regenerative transistor fault or the like may overheat the regenerative resistor, causing a fire.

. To prevent injury, note the follow

/\ CAUTION

= Only the voltage specified in the Instruction Manual should be applied to each terminal, Otherwise, a
burst, damage, etc. may occur.

= Connect the terminals correctly to prevent a burst, damage, etc.
= Ensure that polarity (4, —) is correct. Otherwise, a burst, damage, etc. may occur.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with the servo amplifier heat sink, regenerative resistor, servo motor, etc. since they may be hot while
power is on or for some time after power-off. Their temperatures may be high and you may get burnt or a
parts may damaged.

= During operation, never touch the rotating parts of the servo motor. Doing so can cause injury.




4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a fault, injury, electric
shock, etc.

(1) Transportation and installation

/\ CAUTION

= Transport the products correctly according to their weights.

= Stacking in excess of the specified number of products is not allowed.

= Do not carry the servo motor by the cables, shaft or encoder.

= Do not hold the front cover to transport the servo amplifier. The servo amplifier may drop.

- Install the servo amplifier in a load-bearing place in accordance with the Instruction Manual.

= Do not climb or stand on servo equipment. Do not put heavy objects on equipment.

= The servo amplifier and servo motor must be installed in the specified direction.

- Leave specified clearances between the servo amplifier and control enclosure walls or other equipment.

= Do not install or operate the servo amplifier and servo motor which has been damaged or has any parts
missing.

= Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the servo amplifier and servo motor.

= Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.

= When you keep or use it, please fulfill the following environmental conditions.

Envi Conditions
nvironment —
Servo amplifier Servo motor
In [°C] | 0 to +55 (non-freezing) 0 to +40 (non-freezing)
Ambient operation | [°F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature In storage [°C] | —20 to +65 (non-freezing) —15 to +70 (non-freezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient In operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity In storage 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
HF-KECOW1-S100 X-Y:49
HF-SE52JW1-S100 to
%?rt:t)ion mis? | 590rless HF-SE152JW1-5100 i ';4'524'5
HF-SE202JW1-S100 Y - 49

Note. Except the servo motor with reduction gear.

- Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come off during
operation.

= The servo motor with reduction gear must be installed in the specified direction to prevent oil leakage.

- Take safety measures, e.g. provide covers, to prevent accidental access to the rotating parts of the servo
motor during operation.

= Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. The encoder
may become faulty.

= Do not subject the servo motor shaft to more than the permissible load. Otherwise, the shaft may break.




(2) Wiring

/\ CAUTION

- Wire the equipment correctly and securely. Otherwise, the servo motor may operate unexpectedly.

= Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF option) between the servo
motor and servo amplifier.

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and servo motor.
Otherwise, the servo motor does not operate properly.

= Connect the servo motor power terminal (U, V, W) to the servo motor power input terminal (U, V, W)
directly. Do not let a magnetic contactor, etc. intervene.

Servo motor

Servo amplifier Servo motor Servo amplifier

= Do not connect AC power directly to the servo motor. Otherwise, a fault may occur.

= The surge absorbing diode installed on the DC output signal relay of the servo amplifier must be wired in
the specified direction. Otherwise, the emergency stop and other protective circuits may not operate.

External External
24\VDC

Servo amplifier 24VDC Servo amplifier

Control output " Control output

signal signal

- When the cable is not tightened enough to the terminal block (connector), the cable or terminal block
(connector) may generate heat because of the poor contact. Be sure to tighten the cable with specified

torque.

(3) Test run adjustment

/\ CAUTION

- Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.

- The parameter settings must not be changed excessively. Operation will be insatiable.




(4) Usage

/\ CAUTION

- Provide an external emergency stop circuit to ensure that operation can be stopped and power switched
off immediately.

- Any person who is involved in disassembly and repair should be fully competent to do the work.

- Before resetting an alarm, make sure that the run signal of the servo amplifier is off to prevent an
accident. A sudden restart is made if an alarm is reset with the run signal on.

- Do not modify the equipment.

- Use a noise filter, etc. to minimize the influence of electromagnetic interference, which may be caused by
electronic equipment used near the servo amplifier.

= Burning or breaking a servo amplifier may cause a toxic gas. Do not burn or break a servo ampilifier.
- Use the servo amplifier with the specified servo motor.

- The electromagnetic brake on the servo motor is designed to hold the servo motor shaft and should not
be used for ordinary braking.

- For such reasons as service life and mechanical structure (e.g. where a ball screw and the servo motor
are coupled via a timing belt), the electromagnetic brake may not hold the servo motor shaft. To ensure
safety, install a stopper on the machine side.

(5) Corrective actions

/\ CAUTION

- When it is assumed that a hazardous condition may take place at the occur due to a power failure or a
product fault, use a servo motor with electromagnetic brake or an external brake mechanism for the
purpose of prevention.

- Configure the electromagnetic brake circuit so that it is activated not only by the servo amplifier signals
but also by an external emergency stop (EMG).

Contacts must be open when Circuit must be
servo-off, when an trouble (ALM) opened during
and when an electromagnetic brake emergency stop (EMG).

interlock (MBR).
/—)%
SON

\
RA EMG
E@\O_O—O_Olo_(
0 24VDC

Electromagnetic brake
-When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.

- When power is restored after an instantaneous power failure, keep away from the machine because the
machine may be restarted suddenly (design the machine so that it is secured against hazard if restarted).




(6) Storage for servo motor

/\ CAUTION

Note the following points when storing the servo motor for an extended period of time (guideline: three or
more months).

- Always store the servo motor indoors in a clean and dry place.
- If it is stored in a dusty or damp place, make adequate provision, e.g. cover the whole product.
- If the insulation resistance of the winding decreases, reexamine the storage method.

- Though the servo motor is rust-proofed before shipment using paint or rust prevention oil, rust may be
produced depending on the storage conditions or storage period.
If the servo motor is to be stored for longer than six months, apply rust prevention oil again especially to
the machined surfaces of the shaft, etc.

- Before using the product after storage for an extended period of time, hand-turn the motor output shaft to
confirm that nothing is wrong with the servo motor. (When the servo motor is equipped with a brake,
make the above check after releasing the brake with the brake power supply.)

- When the equipment has been stored for an extended period of time, consult Mitsubishi.

(7) Maintenance, inspection and parts replacement

/\ CAUTION

- With age, the electrolytic capacitor of the servo amplifier will deteriorate. To prevent a secondary accident
due to a fault, it is recommended to replace the electrolytic capacitor every 10 years when used in general
environment.

Please consult our sales representative.

(8) General instruction

- To illustrate details, the equipment in the diagrams of this Instruction Manual may have been drawn
without covers and safety guards. When the equipment is operated, the covers and safety guards must be
installed as specified. Operation must be performed in accordance with this Instruction Manual.




® About processing of waste @

When you discard servo amplifier, a battery (primary battery), and other option articles, please follow the law of
each country (area).

A FOR MAXIMUM SAFETY

- These products have been manufactured as a general-purpose part for general industries, and have not
been designed or manufactured to be incorporated in a device or system used in purposes related to

human life.
= Before using the products for special purposes such as nuclear power, electric power, aerospace,

medicine, passenger movement vehicles or under water relays, contact Mitsubishi.
- These products have been manufactured under strict quality control. However, when installing the product
where major accidents or losses could occur if the product fails, install appropriate backup or failsafe

functions in the system.

A EEP-ROM life

The number of write times to the EEP-ROM, which stores parameter settings, etc., is limited to 100,000. If
the total number of the following operations exceeds 100,000, the servo amplifier and/or converter unit may
fail when the EEP-ROM reaches the end of its useful life.

- Write to the EEP-ROM due to parameter setting changes

Precautions for Choosing the Products

Mitsubishi will not be held liable for damage caused by factors found not to be the cause of Mitsubishi;
machine damage or lost profits caused by faults in the Mitsubishi products; damage, secondary damage,
accident compensation caused by special factors unpredictable by Mitsubishi; damages to products other
than Mitsubishi products; and to other duties.



COMPLIANCE WITH EC DIRECTIVES

1. WHAT ARE EC DIRECTIVES?

The EC directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the machinery directive (effective in January,
1995), EMC directive (effective in January, 1996) and low voltage directive (effective in January, 1997) of the
EC directives require that products to be sold should meet their fundamental safety requirements and carry the
CE marks (CE marking). CE marking applies to machines and equipment into which servo amplifiers have
been installed.

(1) EMC directive
The EMC directive applies not to the servo units alone but to servo-incorporated machines and equipment.
This requires the EMC filters to be used with the servo-incorporated machines and equipment to comply
with the EMC directive. For specific EMC directive conforming methods, refer to the EMC Installation
Guidelines (IB(NA)67310).

(2) Low voltage directive
The low voltage directive applies also to servo units alone. Hence, they are designed to comply with the low
voltage directive.

(3) Machine directive
Not being machines, the servo amplifiers need not comply with this directive.

2. PRECAUTIONS FOR COMPLIANCE
(1) Servo amplifiers and servo motors used
Use the servo amplifiers and servo motors which comply with the standard model.

Servo amplifier :MR-E-10A-KH003 to MR-E-200A-KH003
MR-E-10AG-KH003 to MR-E-200AG-KH003
Servo motor  :HF-KECOW1-S100
HF-SECJJW1-S100

(2) Configuration

Control box
Reinforced
insulating type
Reinforced ngvvgrc

breaker contactor | Servo
motor

Servo
[ NFB MC amplifier @
o

[

Use the circuit breaker and magnetic contactor which conform to the EN or IEC Standard.
Design notice: Where residual-current-operated protective device (RCD) is used for protection case of
direct or indirect contact, only RCD of type B is allowed on the supply side of this Electronic Equipment
(EE).

(3) Environment
Operate the servo amplifier at or above the contamination level 2 set forth in IEC60664-1. For this purpose,
install the servo amplifier in a control box which is protected against water, oil, carbon, dust, dirt, etc. (IP54).

(4) Power supply
(a) Operate the servo amplifier to meet the requirements of the overvoltage category Il set forth in
IEC60664-1. For this purpose, a reinforced insulating transformer conforming to the IEC or EN Standard
should be used in the power input section.

(b) As the external power supply for interface, use a 24VDC power supply that has been insulation-

reinforced in 1/O.
A-38



(5) Grounding
(a) To prevent an electric shock, always connect the protective earth (PE) terminals (terminal marked @) of
the servo amplifier to the protective earth (PE) of the control box. Connect PE terminal of the control box
to the NEUTRAL of a power supply. Be sure to ground the NEUTRAL of a power supply.

(b) Do not connect two ground cables to the same protective earth (PE) terminal. Always connect the
cables to the terminals one-to-one.

PE terminals PE terminals

(c) If a leakage current breaker is used to prevent an electric shock, the protective earth (PE) terminals of
the servo amplifier must be connected to the corresponding earth terminals.

(6) Wiring
(a) The cables to be connected to the terminal block of the servo amplifier must have crimping terminals
provided with insulating tubes to prevent contact with adjacent terminals.

<«—— Crimping terminal

<«—— |Insulating tube

<«—— Cable

(b) Use the servo motor side power connector which complies with the EN Standard. The EN Standard-
compliant power connector sets are available from us as options. (Refer to section 13.1.2)

(7) Auxiliary equipment and options
(a) The circuit breaker and magnetic contactor used should be the EN or IEC standard-compliant products
of the models described in section 13.2.2.

(b) The sizes of the cables described in section 13.2.1 meet the following requirements. To meet the other
requirements, follow Table 5 and Appendix C in EN60204-1.
* Ambient temperature: 40 (104) [°C(°F)]
= Sheath: PVC (polyvinyl chloride)
- Installed on wall surface or open table tray

(c) Use the EMC filter for noise reduction.

(8) Performing EMC tests
When EMC tests are run on a machine/device into which the servo amplifier has been installed, it must
conform to the electromagnetic compatibility (immunity/emission) standards after it has satisfied the
operating environment/electrical equipment specifications.
For the other EMC directive guidelines on the servo amplifier, refer to the EMC Installation Guidelines
(IB(NA)67310).



CONFORMANCE WITH UL/C-UL STANDARD

(1) Servo amplifiers and servo motors used
Use the servo amplifiers and servo motors which comply with the standard model.

Servo amplifier :MR-E-10A-KH003 to MR-E-200A-KHO003
MR-E-10AG-KH003 to MR-E-200AG-KH003
Servo motor  :HF-KEOW1-S100
HF-SECOJW1-S100

(2) Installation
Install a cooling fan of 100CFM (2.8 ms/min) air flow 4 in (10.16 cm) above the servo amplifier or provide

cooling of at least equivalent capability.

(3) Short circuit rating: SCCR (Short Circuit Current Rating)
This servo amplifier conforms to the circuit whose peak current is limited to 100kA or less. Having been
subjected to the short-circuit tests of the UL in the alternating-current circuit, the servo amplifier conforms to
the above circuit.

(4) Capacitor discharge time
The capacitor discharge time is as listed below. To ensure safety, do not touch the charging section for 15
minutes after power-off.

Discharge time

Servo amplifier )
[min]

MR-E-10A-KH003
MR-E-10AG-KH003
MR-E-20A-KH003
MR-E-20AG-KH003
MR-E-40A-KH003
MR-E-40AG-KH003
MR-E-70A-KHO003 to MR-E-200AG-KH003
MR-E-70AG-KHO003 to MR-E-200AG-KH003

(5) Options and auxiliary equipment
Use UL/C-UL standard-compliant products.

(6) About wiring protection
For installation in United States, branch circuit protection must be provided, in accordance with the National
Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided, in accordance with the Canada
Electrical Code and any applicable provincial codes.

<<About the manuals>>

Relevant manuals

Manual name Manual No.
MR-E Series Instructions and Cautions for Safe Use of AC Servos IB(NA)0300057
EMC Installation Guidelines IB(NA)67310
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Introduction

The Mitsubishi general-purpose AC servo MR-E Super has position control and internal speed control modes.
It can perform operation with the control modes changed, e.g. position/internal speed control. Hence, it is
applicable to wide range of fields such as precision positioning and smooth speed control of machine tools and
general industrial machines.

As this new series has the RS-232C or RS-422 serial communication function, a MR Configurator (servo
configuration software)-installed personal computer or the like can be used to perform parameter setting, test
operation, status display monitoring, gain adjustment, etc.

With real-time auto tuning, you can automatically adjust the servo gains according to the machine.

The MR-E Super servo motor is equipped with an incremental position encoder that has the resolution of
131072 pulses/rev to ensure high precision positioning.

(1) Position control mode
An up to 1Mpps high-speed pulse train is used to control the speed and direction of a motor and execute
precision positioning of 131072 pulses/rev resolution.
The position smoothing function provides a choice of two different modes appropriate for a machine, so a
smoother start/stop can be made in response to a sudden position command.
A torque limit is imposed on the servo amplifier by the clamp circuit to protect the power transistor in the
main circuit from overcurrent due to sudden acceleration/deceleration or overload. This torque limit value
can be changed to any value with the parameter.

(2) Internal speed control mode
The parameter-driven internal speed command (max. 7 speeds) is used to control the speed and direction
of a servo motor smoothly.
There are also the acceleration/deceleration time constant setting in response to speed command, the
servo lock function at a stop time.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

Regenerative option

rrrrr

Servo amplifier VP c Ip] Servo motor

Note 3 : - - R Note 3
( |2 7 Diode (Note 1) [ )
stack Relay [ i
NFB  MC. o+ —— 5 oeee—e - ! U U
(Note 2) YN Regenerative Current L | IV |
SPL?W?r - ] 4 | TR |detector] ’ ‘
pply “~ | CHARGE w
—0 0—o0 —
L] & lamp § \& | ‘
\ Yy [l @
—— =
Dynamic |
(Note 4) brak ©)
Cooling fan rake N =y
By - RA
(o) fo o Electro-
Control 1 B1| } agnetic
power B2 brake
supply
(Note 3)
Base arr:plifier Voltage Overcur.rent Currgnt S
detection || protection ||detection O
1 1 B T Encoder
Virtual
I.:’ulse encoder
input | Model position Model speed
i control control
Virtual
motor
Model Model Model
position speed torque
Actual position Actual speed Current
control control control
| —
]
AN
RS-232C D/A
v [F
[ Nt |— cN3 |}
(Note 3) N (Note 3) .
Analog monitor
(2 channels)
AV4
D 1/O control

* Servo on Controller

* Start 4{ RS-232C
+ Failure, etc.

Note 1. The built-in regenerative resistor is not provided for the MR-E-10A-KH003/MR-E-20A-KH003.
2. The single-phase 230VAC can be used for MR-E-70A-KHO003 or smaller servo amplifier.
Connect the power supply cables to L1 and L, while leaving L; open. Refer to section 1.3 for the power supply specification.
3. The control circuit connectors (CN1, CN2 and CN3) are safely isolated from main circuit terminals
(L4, Lo, Ls, U, V, W, P, C and D).
4. Servo amplifiers MR-E-200A-KH003 have a cooling fan.

1-2
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1.3 Servo amplifier standard specifications

Servo amplifier
MR-E-L1-KH003 10A 20A 40A 70A 100A 200A
Iltem
Voltageffrequency 3-phase 200 to 230VAC, 50/60Hz or 1-phase 230VAC, 3-phase 200 to 230VAC,
> 50/60Hz 50/60Hz
g 3-phase 200 to 230VAC:
@ - . 3-phase 170 to 253VAC,
5 Permissible voltage fluctuation 170 to 253VAC, 50/60Hz 50/60Hz
g 1-phase 230VAC: 207 to 253VAC, 50/60Hz
& | Permissible frequency fluctuation Within =59%
Power supply capacity Refer to section 12.2
Inrush current Refer to section 12.5
Control system Sine-wave PWM control, current control system
Dynamic brake Built-in

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
Protective functions relay), encoder error protection, regenerative error protection, undervoltage, instantaneous
power failure protection, overspeed protection, excessive error protection

g Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
[]
g Command pulse multiplying factor Electronic gear A: 1 to 65535 B: 1 to 65535, 1/50 < A/B <50
§ In-position range setting 0 to =10000 pulse (command pulse unit)
c
;% Error excessive +2.5 revolutions
]
o Torque limit Set by parameter setting
B2 | Speed control range Internal speed command 1: 5000
28
nE . . +0.01% or less (load fluctuation 0 to 100%)
o | Speed fluctuation ratio .
=3 0% (power fluctuation =10%)
[]
£3 Torque limit Set by parameter setting
Force-cooling,
Structure Self-cooled, open (IP00)
open (IP00)
) [°C] 0 to +55 (non-freezing)
) Operation - -
Ambient [°F] 32 to +131 (non-freezing)
temperature [°c] —20 to +65 (non-freezing)
- Storage - -
S [°F] —4 to + 149 (non-freezing)
E | Ambient Operation
§ . P 90%RH or less (non-condensing)
< | humidity Storage
C
w ) Indoors (no direct sunlight)
Ambient . - .
Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less
Mass kgl 07 07 1.1 | 1.7 1.7 2.0
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1.4 Function list

The following table lists the functions of this servo. For details of the functions, refer to the reference field.

regenerative power generated.

Function Description (Note) Reference
Control mode
Section 3.1.1
Position control mode This servo is used as position control servo. P Section 3.4.1
Section 4.2.2
Section 3.1.2
Internal speed control mode This servo is used as internal speed control servo. S Section 3.4.2
Section 4.2.3
Position/internal speed control U5|r.19 external |nput.5|gnal, control can be switched between P/S Section 3.4.4
change mode position control and internal speed control.
High-resolution encoder of 131072 pulses/rev is used as a
High-resolution encoder 9 P P, S
servo motor encoder.
You can switch between gains during rotation and gains during
Gain changing function stop or use an external input signal to change gains during P, S Section 8.5
operation.
Adaptive vibration suppression | Servo amplifier detects mechanical resonance and sets filter P S Section 8.3
control characteristics automatically to suppress mechanical vibration. ’ '
Suppresses high-frequency resonance which occurs as servo
Low-pass filter PP 9 . q y P, S Section 8.4
system response is increased.
Analyzes the frequency characteristic of the mechanical system
Machine analyzer function by simply connecting a MR Configurator (servo configuration P
software)-installed personal computer and servo amplifier.
) ) . Can simulate machine motions on a personal computer screen
Machine simulation ) ) P
on the basis of the machine analyzer results.
Gain search function Personal computer changes gains Taiutomatically and searches P
for overshoot-free gains in a short time.
Slight vibrati i S ibration of =1 pul duced at t
ight vibration suppression uppresses vibration o pulse produced at a servo motor P Parameter No.20
control stop.
Parameters No.3, 4,
Electronic gear Input pulses can be multiplied by 1/50 to 50. P
69 to 71
Automatically adjusts the gain to optimum value if load applied
Auto tuning . caly adjy 9 _I ptimum vellet PPl P,S Chapter 7
to the servo motor shaft varies.
Position smoothing Speed can be increased smoothly in response to input pulse. P Parameter No.7
S-pattern acceleration/
P L I Speed can be increased and decreased smoothly. S Parameter No.13
deceleration time constant
Used when the built-in regenerative resistor of the servo
Regenerative option amplifier does not have sufficient regenerative capability for the P,S Section 13.1.1
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. e (Note)
Function Description Reference
Control mode
Alarm history clear Alarm history is cleared. P, S Parameter No.16
) If the input power supply voltage had reduced to cause an
Restart after instantaneous
. alarm but has returned to normal, the servo motor can be S Parameter No.20
power failure - .
restarted by merely switching on the start signal.
. Command pulse train form can be selected from among four
Command pulse selection ) P Parameter No.21
different types.
. . Forward rotation start, reverse rotation start, servo-on and other Parameters
Input signal selection ) . . ) P, S
input signals can be assigned to any pins. No.43 to 48
Section 3.4.1 (6
Torque limit Servo motor torque can be limited to any value. P,S ®
Parameter No.28
Status display Servo status is shown on the 5-digit, 7-segment LED display P, S Section 6.2
ON/OFF statuses of external I/O signals are shown on the
External 1/O signal display ) 9 P, S Section 6.6
display.
) Output signal can be forced on/off independently of the servo
Output signal (DO) )
status. P, S Section 6.7
forced output ) . . -
Use this function for output signal wiring check, etc.
. Servo motor can be run from the operation section of the servo )
Test operation mode . . . P, S Section 6.8
amplifier without the start signal entered.
Analog monitor output Servo status is output in terms of voltage in real time. P,S Parameter No.17
MR Configurator Using a personal computer, parameter setting, test operation, )
. . . P, S Section 13.1.8
(servo configuration software) | status display, etc. can be performed.
If an alarm has occurred, the corresponding alarm number is .
Alarm code output P 9 P,S Section 10.2.1

output in 3-bit code.

Note. P: Position control mode, S: Internal speed control mode

P/S: Position/internal speed control change mode




1. FUNCTIONS AND CONFIGURATION

1.5 Model code definition

(1) Rating plate

AC SERVO Model

MR-E-40A-KH003
POWER :400W
INPUT _:2.6A 3PH200-230V 50Hz

- Capacity

<«— Applicable power supply

3PH200-230V 60Hz

OUTPUT:170V 0-360Hz  2.8A
SERIAL XXXXYYYYY
TCXXXAYYYGZZ

<«—Rated output current

<—‘—Serial number

(2) Model
MR—E—-COA—KHOOS3

—I: MR-E Super servo amplifier (Sink I/O interface)
Series Pulse train interface

MR-E-40A-KHO003 or less  MR-E-70A-KHO003,

Rated output MR-E-100A-KH003

Symbol |Rated output [W][ Symbol |Rated output [W]
10 100 70 750 >
20 200 100 1000 ==
40 400 200 2000 | " =le]

"Rating plate Rating plate

1.6 Combination with servo motor

MR-E-200A-KH003

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply to

the models with electromagnetic brakes.

Servo motors

Servo amplifier
HF-KECOOW1-S100 | HF-SEOJW1-S100

MR-E-10A-KH003 13

MR-E-20A-KH003 23

MR-E-40A-KH003 43

MR-E-70A-KH003 73 52
MR-E-100A-KH003 102
MR-E-200A-KH003 152 - 202
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1.7 Parts identification

(1) MR-E-100A-KHO0O03 or less

Name/application Reference
——— Display
The 5-digit, seven-segment LED shows the servo status Chapter 6
and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
L
E@E Used to set data. Chapter 6
L]
MODE@ OSET] Used to change the
= display or data in each
CN3 mode.
1]
=
Used to change the
mode.
CN1
— H ———| Communication connector (CN3) )
— Used to connect a command device (RS-232C) and Section 3.3
output analog monitor data. Section 13.1.2
o ]
5 o B — 1/O signal connector (CN1) .
O ||CNP2> o I]:Lu Used to connect digital I/O signals. Section 3.3
z otk
D
& o o g:-' ——— Encoder connector (CN2) Section 3.3
o) g 5 ol & Use to connect the servo motor encoder. Section1 3.1.2
CNP1 - = oie
9 o — Charge lamp
g g Lit to indicate that the main circuit is charged. While this
fl f\’ lamp is lit, do not reconnect the cables.
———— Servo motor power connector (CNP2) Section 3.7
Used to connect the servo motor. Section 11.1
Power supply/regenerative connector (CNP1) Section 3.7
Used to connect the input power supply and regenerative | Section 11.1
option. Section 13.1.1
Protective earth (PE) terminal () Section 3.10
Fixed part Ground terminal. Section 11.1
(MR-E-10A-KHO003 to MR-E-40A-KHO003: 2 places

MR-E-70A-KH003 - MR-E-100A-KH003: 3 places)
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(2) MR-E-200A-KH003

@“ T P \B\2\A

o
"<
>

%)

WN N

(3 places)

Name/application

Reference

Display
The 5-digit, seven-segment LED shows the servo status
and alarm number.

Chapter 6

Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.

© ©® ®© @®

MODE UP DOWN  SET

|—Used to set data.

Used to change the
display or data in each
mode.

Used to change the
mode.

Chapter 6

Communication connector (CN3)
Used to connect a command device (RS-232C) and
output analog monitor data.

Section 3.3
Section 13.1.2

1/0 signal connector (CN1)

Used to connect digital 1/0 signals. Section 3.3
Rating plate

9P Section 1.5
Encoder connector (CN2) Section 3.3

Used to connect the servo motor encoder.

Section 13.1.2

Power supply/regenerative connector (CNP1)
Used to connect the input power supply and regenerative
option.

Section 3.7
Section 11.1
Section 13.1.1

Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.

Protective earth (PE) terminal (D) Section 3.10
Ground terminal. Section 11.1
Servo motor power connector (CNP2) Section 3.7
Used to connect the servo motor. Section 11.1
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1.8 Servo system with auxiliary equipment

To prevent an electric shock, always connect the protective earth (PE) terminal

AWARNING

box.

(terminal marked @) of the servo amplifier to the protective earth (PE) of the control

(1) MR-E-100A-KHO0O03 or less

(Note)
Power supply

Circuit breaker
(NFB) or fuse

Options and auxiliary equipment

Reference

Options and auxiliary equipment

Reference

Circuit breaker

Section 13.2.2

Regenerative option

Section 13.1.1

Magnetic contactor

Section 13.2.2

Cables

Section 13.2.1

MR Configurator
(Servo configuration software)

Section 13.1.4

Power factor improving reactor

Section 13.2.3

Servo amplifier

'
Magnetic —
contactor
(MC) CN1 |D| N
—
Power —
factor
improving J ) CN2L@ E*
reactor P o 15
(FR-BAL) 8 olonez = 7=l |
» / S of|fw
1O
A B — =R
—_ @ [¢] d o 5
ol Hl o
_é_ B4 CNP1s| Kl =
9 ;I o
Protective earth Rz
[V
L3
Lo
L1
c/
Regenerative option P |
/

Personal
computer

MR Configurator

Servo motor

(Servo configuration software)

Note. A 1-phase 230VAC power supply may be used with the servo amplifier of MR-E-70A-KHO0O03 or less. Connect the power supply to L,
and L, terminals and leave L; open. Refer to section 1.3 for the power supply specification.
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(2) MR-E-200A-KH003

(Note) Options and auxiliary equipment| Reference Options and auxiliary equipment| Reference
ote
Power supply Circuit breaker Section 13.2.2| | Regenerative option Section 13.1.1
Magnetic contactor Section 13.2.2| | Cables Section 13.2.1
MR Configurator Section 13.1.4 | | Power factor improving reactor | Section 13.2.3
(Servo configuration software) C
Circuit MR Configurator
breaker (Servo configuration software)
(NFB) or
fuse
Servo amplifier Personal
O KO computer
—
Magnetic g4 MODE
contactor
MC
Power =l [ ] S
fact
improving Sle CN1 |D| —] %
reactor N 3fiefl || cne1 °
(FR-BAL) afle =
$ Oflle
ﬁ/E aljle
| 4 /
N4
L,
L4

pC
Regenerative option

Servo motor

Note. Refer to section 1.3 for the power supply specification.

1-10
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2. INSTALLATION

- Stacking in excess of the limited number of products is not allowed.
= Install the equipment to incombustibles. Installing them directly or close to

combustibles will led to a fire.

- Install the equipment on incombustible material. Installing them directly or close to

combustibles will lead to a fire.

= Do not get on or put heavy load on the equipment to prevent injury.
- Use the equipment within the specified environmental condition range. (For details

of the environmental condition, refer to section 2.1.)

- Provide an adequate protection to prevent screws, metallic detritus and other

conductive matter or oil and other combustible matter from entering the servo
amplifier.

- Do not block the intake/exhaust ports of the servo amplifier. Otherwise, a fault may

occur.

= Do not subject the servo amplifier to drop impact or shock loads as they are

precision equipment.

- Do not install or operate a faulty servo amplifier.
= When the product has been stored for an extended period of time, consult

Mitsubishi.

- When treating the servo amplifier, be careful about the edged parts such as the

corners of the servo amplifier.

2.1 Environmental conditions

Environment Conditions
°C + - i
. In operation [o ] |0 to +55 (non freezmq)
Ambient [°F] | 32to +131 (non-freezing)
temperature [°C] | —20 to 465 (non-freezing)
In storage - -
[°F] | —4 to +149 (non-freezing)
Ambient In operation
- 90%RH or less (non-condensing)
humidity In storage
) Indoors (no direct sunlight)
Ambience ) I .
Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
Vibration [m/s?] |5.9 [m/s?] or less
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2.2 Installation direction and clearances

- The equipment must be installed in the specified direction. Otherwise, a fault may

occur.
ACAUTION  Leave specified clearances between the servo amplifier and control box inside
walls or other equipment.

(1) Installation of one servo amplifier
Control box Control box
7 7

40mm
or more

Servo
amplifier Wiring clearance

o J|||| (0
T

Top

10—
>

10mm
or more
U e }
1

A |

= Bottom

=

40mm
or more

7Z 7

(2) Installation of two or more servo amplifiers
Leave a large clearance between the top of the servo amplifier and the internal surface of the control box,
and install a cooling fan to prevent the internal temperature of the control box from exceeding the
environmental conditions.

Control box
7
100mm
or more 10mm
or more

30mm 30mm
or more é\ /é or more

40mm
or more

7 Z



2. INSTALLATION

(3) Others
When using heat generating equipment such as the regenerative option, install them with full consideration
of heat generation so that the servo ampilifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.

2.3 Keep out foreign materials

(1) When installing the unit in a control box, prevent drill chips and wire fragments from entering the servo
amplifier.

(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier through openings in the control box
or a cooling fan installed on the ceiling.

(3) When installing the control box in a place where there are much toxic gas, dirt and dust, conduct an air
purge (force clean air into the control box from outside to make the internal pressure higher than the
external pressure) to prevent such materials from entering the control box.

2.4 Cable stress

(1) The way of clamping the cable must be fully examined so that flexing stress and cable's own weight stress
are not applied to the cable connection.

(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, brake)
supplied with the servo motor, and flex the optional encoder cable or the power supply and brake wiring
cables. Use the optional encoder cable within the flexing life range. Use the power supply and brake wiring
cables within the flexing life of the cables.

(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

(4) For installation on a machine where the servo motor will move, the flexing radius should be made as large
as possible. Refer to section 12.4 for the flexing life.
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3. SIGNALS AND WIRING

3. SIGNALS AND WIRING

/I WARNING

- Any person who is involved in wiring should be fully competent to do the work.

- Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Otherwise, an electric shock may occur. In addition, always confirm
from the front of the servo amplifier whether the charge lamp is off or not.

= Ground the servo amplifier and the servo motor securely.

- Do not attempt to wire the servo amplifier and servo motor until they have been
installed. Otherwise, you may get an electric shock.

= The cables should not be damaged, stressed excessively, loaded heavily, or
pinched. Otherwise, you may get an electric shock.

= Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpectedly, resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.

= Ensure that polarity (4, —) is correct. Otherwise, a burst, damage, etc. may occur.

- The surge absorbing diode installed to the DC relay designed for control output
should be fitted in the specified direction. Otherwise, the signal is not output due to
a fault, disabling the emergency stop and other protective circuits.

External External
24VDC

24VDC

Servo amplifier Servo amplifier

Control output " Control output

signal signal

- Use a noise filter, etc. to minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the servo amplifier.

= Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF
option) with the power line of the servo motor.

- When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

- Do not modify the equipment.

= During power-on, do not open or close the motor power line. Otherwise, a
malfunction or faulty may occur.




3. SIGNALS AND WIRING

3.1 Standard connection example

POINT |

- Refer to section 3.7.1 for the connection of the power supply system and to
section 3.8 for connection with the servo motor.

3.1.1 Position control mode

(1) FX-10GM
Positioning module .
EX-10GM Servo amplifier (Note 10)
(Note 7)  (Note 7) External
CN1 CN1 power
SVRDY| 1 e = RD | 11 suppl
[ | [ 1 VIN pply
COoOM2| 2 T VIN 1 (Note 2) ' Trouble 24\VDC
COM2| 12 = — INP | 10 - | (Note 5)
SVEND| 11 9 |AM '
A P4 Zero speed
com4| 14 ——f VIN] 1 12 | zsp _1_@_ =
PGO | 13 T OP | 21
[ ol
24+ | 717 4——Ff—Tt topcl 2 13 ]8¢
VC |8,18 I—:—:—J—:—:—I VIN 1
FPO 5 1 1
FP [ 6 |———f———JPp| 2
COM5| 9,19 T\ TT 7 TT i SG 13
RP 16 = f— NP | 25
RPO 15 Lv—v—,l—v—v—r
CLR 3 = |’ — CR 5
comMm3| 4 17 SG | 13 (Note 7)
SD | Plat
(Note 8) 2m max. o€ CN1 ——
15 LA [ [
L [ I Encoder A-phase pulse
START| 1 .0 16 |LAR (differential line driver)
STOP| 2 9 [ I
ZRN | 3 L&' 17 | LB : Encoder B-phase pulse
FWD | 4 —o: 18 |LBR : : : : (differential line driver)
RS | 5 |60 14 | LG ——"+ control common
DOG 6 o [ [
LSF 7 19 | LZ ji: Encoder Z-phase pulse
LSR 8 20 |LzZR : : —- U (differential line driver)
COM1] 9,19 Plate | SD e
e 10m max. (Note 7) (Note 7)
\ CN1 CN3
(Note 3, 4) Emergency stop EMG| 8 4 |MO1 (Note 6)
Servo-on ~~o—— Ison| 4 3 | LG Monitor output
Reset o——fRES| 3 6 |MO2 Max.+1mA
(Note 4) Forward rotation stroke end O LSP| 6 R’Ieadllng in both
Reverse rotation stroke end LSN| 7 Plate | SD directions
SG | 13
(Note 9)
MR Configurator
(Servo configuration software) Personal
computer
(Note 7)
(Note 6) CN3 (Note 1)

D Communication cable




3. SIGNALS AND WIRING

Note 1.

9.

To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the
protective earth (PE) of the control box.

. Connect the diode in the correct direction. If it is connected reversely, the servo ampilifier will be faulty and will not output signals,

disabling the emergency stop and other protective circuits.

. The emergency stop switch (normally closed contact) must be installed.

When starting operation, always connect the emergency stop (EMG) and forward rotation stroke end (LSN), reverse rotation stroke
end (LSP) with SG. (Normally closed contacts)

. Trouble (ALM) is connected with COM in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm),

the output of the controller should be stopped by the sequence program.

. When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to

section 13.1.3)

. The pins with the same signal name are connected in the servo amplifier.
. This length applies to the command pulse train input in the open collector system. It is 10m or less in the differential line driver

system.
Use MRZJW3-SETUP154E of 154C.

10. Externally supply 24VDC %=10%, 200mA power for the interface. 200mA is a value applicable when all I/O signals are used.

Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described in
section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.
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(2) AD75P0 (A1SD75P0)

Positioning module

(Note 11)
External
power
supply
24VDC

=

AD75P[]
Servo amplifier
(A1SD75PL]) (Note 8) 10m max. P
(Note 7)  (Note 7)
CN1 CN1
READY | 7 - f - RD [ 11 1 [vin
COM_| 26 —4— > T VIN ] A (Note 2) P Trouble
INPS 8 4 = |’ — 4 INP [ 10 9 |ALM l . | (Note 5)
o - o Zero speed
PGO@24v), 6 IR 12 | zsP ﬁ
PGO(5V) | 24 T f — LZ [ 19
PGO COM| 25 — = = LZR | 20
CLEAR | 5 — f — CR| 5 il
CLEAR COM| 23 — > = SG | 13
PULSEF—| 21 T |’ T PG | 22
PULSEF+| 3 — > = PP | 23
PULSER—| 22 ™ |’ i NG | 24
PULSER+ | 4 = > — NP | 25
— — LG | 14
t__[Sp [Pate
PULSE F 1
PULSE COM| 19 (Note 10)
PULSER | 2
PULSE COM| 20
DOG 11 o
FLS 12
RLS 13
STOP 14 o (Note 7)
CHG [ 15 |-© oe
START 16 o CN1 i
COM 35 ]_' 15 LA ::I::" Encoder A-phase pulse
|
COM 36 24VDC 16 | LAR |+ (differential line driver)
17 LB [ > Encoder B-phase pulse
18 |LBR m (differential line driver)
‘:I III Control common
14 | LG e
21 OP - - Encoder Z-phase pulse
Pate | sD °  (open collector)
(Note 7) (Note 7)
CN1 CN3
(Note 3, 4) Emergency stop EMG| 8 4 | MO1 (Note 6)
Servo-on ~O———SON| 4 3 LG monlto;mﬁput
— ax.+1m,
o—
Reset RES| 3 6 |MO2 Reading in both
(Note 4) Forward rotation stroke end LsP| 6 directions
Reverse rotation stroke end LSN 7 Plate | SD
SG | 13
(Note 9)
MR Configurator
(Servo configuration software)  Personal
computer
(Note 7)
(Note 6) CN3 (Note 1)

I:I Communication cable

l

Sl



3. SIGNALS AND WIRING

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the
protective earth (PE) of the control box.
2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output signals,
disabling the emergency stop and other protective circuits.
3. The emergency stop switch (normally closed contact) must be installed.
4. When starting operation, always connect the emergency stop (EMG) and forward rotation stroke end (LSN), reverse rotation stroke
end (LSP) with SG. (Normally closed contacts)
5. Trouble (ALM) is connected with COM in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm),
the output of the controller should be stopped by the sequence program.
6. When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to
section 13.1.3)
7. The pins with the same signal name are connected in the servo amplifier.
8. This length applies to the command pulse train input in the differential line driver system.
It is 2m or less in the open collector system.
9. Use MRZJW3-SETUP154E of 154C.
10. To enhance noise immunity, connect LG and pulse output COM.
11. Externally supply 24VDC %=10%, 200mA power for the interface. 200mA is a value applicable when all I/O signals are used.
Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described in
section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.
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(3) QD75D0 (differential driver)

Positioning module

QD75D] Servo amplifier
B (Note 8) 10m max. (Note 11)
< (Note 7) (Note 7) External
e _ N1 CN1 power
READY | 11 = |’ = RD | 11 1 VIN supply
RDY COM| 12 T J 5 VIN| 1 (Note 2) Pi—¢ Trouble 24VDC
L [ Ll 9 |ALM 1@ L (Note 5)
o - o Zero speed —
PGO_| 9 - - 12 |zsP '@‘ !
T T
1! -
CoEAR 13 N N 10 | NP —6A3
L L
CLEARCOM| 14 — —
PULSEF—| 16 — — il
PULSEF+| 15 — =
PULSE R— 18 TT TT
PULSER+ | 17 — —
T 7T T
DOG 3
FLS 1
RLS 2
STOP 4
CHG 5
(Note 7)
PULSERA—| A19 CN1
g3t2222+ i;g 15 | LA ::I;v:v—;_:EncoderA—phase pulse
—_ [ [ . . . .
16 | LAR (differential line driver)
PULSERB+| B20 | [
17 LB Encoder B-phase pulse
'g\;A:nneurzltgrmse 5G 18 | LBR —————» (differential line driver)
MR-HDP01 ‘II 'I‘ Control common
14 | LG ¢=7p—=
E())(\t::al 21 | OP Encoder Z-phase pulse
supply = Plate | SD e (open collector)
24VDC
(Note 7) (Note 7)
CN1 CN3
(Note 3, 4) Emergency stop —®7EMG 8 4 [MO1 (Note 6)
Servo-on >—0\0780N 4 3 LG Monitor output
R —
Reset v o0 o—— IRes| 3 6 |MO2 '};"a";“‘_‘Ab "
eading in bo!
(Note 4) Forward rotation stroke end +—Q___O————LSP| 6 directio?ws
Reverse rotation strokeend ¢—Q _O————— SN 7 Plate | SD
SG | 13
10m or less
(Note 9)
MR Configurator
(Servo configuration software)  Personal
computer
(Note 7)
(Note 6) CN3 (Note 1)

D Communication cable

|




3. SIGNALS AND WIRING

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the
protective earth (PE) of the control box.
2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output signals,
disabling the emergency stop and other protective circuits.
3. The emergency stop switch (normally closed contact) must be installed.
4. When starting operation, always connect the emergency stop (EMG) and forward rotation stroke end (LSN), reverse rotation stroke
end (LSP) with SG. (Normally closed contacts)
5. Trouble (ALM) is connected with COM in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm),
the output of the controller should be stopped by the sequence program.
6. When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to
section 13.1.3)
7. The pins with the same signal name are connected in the servo amplifier.
8. This length applies to the command pulse train input in the differential line driver system.
It is 2m or less in the open collector system.
9. Use MRZJW3-SETUP154E of 154C.
10. This connection is not required for the QD75D. Depending on the used positioning module, however, it is recommended to
connect the LG and control common terminals of the servo amplifier to enhance noise immunity.
11. Externally supply 24VDC %=10%, 200mA power for the interface. 200mA is a value applicable when all I/O signals are used.
Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described in
section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.
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3.1.2

Internal speed control mode

Servo amplifier

(Note 7)
CN1
1 | VIN Note 9)
(Note 2) (
Pi—¢ Trouble External
9 |Am &a) } (Note 5) bower
Zero speed suppl
12 | ZSP RA2 3 ppé
24VD
P—¢ Speed reached
10m max. 10 SA _l_@—_
(Note 7) P9 Ready =
N1 11 | RD &ad
(Note 3, 4) Emergency stop —mi EMG| 8 13 | sG
Servo-on >—O\07 SON| 4 ——
F d rotat art ~ sl 3 19 LZ = +——» Encoder Z-phase pulse
orward rotation sta 20 |LZR : : : : (differential line driver)
Reverse rotation stat $—0 ~0———— sT2| 5 5 | LA L Ly Encoder Aoh |
ncoder A-phase pulse
. [l [ . : . !
oo ot koot~ LE | o T el
——Q O—
e | 13 17 | LB ilj: Encoder B-phase pulse
18 |LBR : : : ! (differential line driver)
l:,‘ ﬂzf Control common
14 | LG = =
21 OP H—1——— Encoder Z-phase pulse
Plate | SD j (open collector)
(Note 7)
CN3
4 | MO1 (Note 6)
3 LG Monitor output
(Note 8) Max.+ 1mA
MR Configurator 6 |Mo2 Reading in
(Servo configuration software) Personal (Note 7) both directions
computer (Note 6) CN3 Plate | SD
I:I Communication cable |::|
@ (Note 1)

Note 1.

To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the
protective earth (PE) of the control box.

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output signals,

disabling the emergency stop and other protective circuits.

. The emergency stop switch (normally closed contact) must be installed.
. When starting operation, always connect the emergency stop (EMG) and forward rotation stroke end (LSN), reverse rotation stroke

end (LSP) with SG. (Normally closed contacts)

. Trouble (ALM) is connected with COM in normal alarm-free condition.
. When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to

section 13.1.3)

. The pins with the same signal name are connected in the servo amplifier.
. Use MRZJW3-SETUP154E of 154C.
. Externally supply 24VDC *=10%, 200mA power for the interface. 200mA is a value applicable when all I/O signals are used.

Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described in
section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.

3-8



3. SIGNALS AND WIRING

3.2 Internal connection diagram of servo amplifier

The following is the internal connection diagram where the signal assignment has been made in the initial
status in each control mode.

Servo amplifier

(Note) (Note)
P S | CN1 CN1 =] S
— VIN [ VIN | 1 Y 10 | INP | SA
External Approx. 4.7kQ =
power CR |sT2| 5 @ 11 | RD | RD
| Approx. 4.7k | |
supply soN|son| 4 —He—T 1 Ky 9 |AM[AM
24VDC Approx. 4.7kQ I~
n RES | sT1 | 3 | — 1+ Ky 12 | zsp | zsP
Approx. 4.7k
EMG |EMG| 8
Approx. 4.7k Q
Lsp [ LsP | 6 € —— T
Approx. 4.7k
LSN | LsN| 7 — (e
L—1sc | sG | 13 CN1
v
OPC 2 15 | LA
PG 22 Lé 16 | LAR
Approx. 100kQ Approx. 1.2kQ
NG 24 JC 18 | LBR
Approx. 100k Approx. 1.2kQ
NP 25 E—:— 19 | Lz
SD | SD Casew Lé 20 | LZR
Y 21 | op

14 LG
CN3

4 MO1

MO2

Case
PE

8

CICICIEIIEIE

Note. P: Position control mode, S: Internal speed control mode
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3.3 1/0 signals

3.3.1 Connectors and signal arrangements

POINT |

- The pin configurations of the connectors are as viewed from the cable
connector wiring section.
- Refer to the next page for CN1 signal assignment.

(1) Signal arrangement

CN3

MO2| |MO1

N2

.
B

\_/

C
BB
g

MRR] VDR

B

N

=)
/7 CNP2 > \:D
= L
o) =1
<
o (@)

L3L2L1DC P
ooooao

N /1 1n

s

/1 f\

The connector frames are
connected with the PE (earth)
terminal inside the servo ampilifier.

3- 10

CN1

1 14

2 VIN 15 LG
OPC 3 LA 16
4 RES 17 LAR
SON 5 LB 18
6 CR 19 LBR
LSP 7 Lz 20
8 LSN 21 LZR
EMG 9 OP 22
10 ALM 23 PG
INP 1 PP 22
12 RD 25 NG
ZSP 13 NP 26

SG
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(2) CN1 signal assignment
The signal assignment of connector changes with the control mode as indicated below;
For the pins which are given parameter No.s in the related parameter column, their signals can be changed
using those parameters.

) (Note 2) I/O Signals in control modes
Connector Pin No. (Note 1) I/O Related parameter
P P/S S
1 VIN VIN VIN
2 OPC OPC
3 | RES RES/ST1 ST1 No.43 to 48
4 | SON SON SON No.43 to 48
5 | CR LOP ST2 No.43 to 48
6 | LSP LSP LSP No.43 * 48
7 | LSN LSN LSN No.43 * 48
8 | EMG EMG EMG
9 O ALM ALM ALM No.49
10 O INP INP/SA SA No.49
11 O RD RD RD No.49
12 O ZSP ZSP ZSP No.1, 49
CN1 13 SG SG SG
14 LG LG LG
15 O LA LA LA
16 0 LAR LAR LAR
17 O LB LB LB
18 O LBR LBR LBR
19 O LZ LZ LZ
20 O LZR LZR LZR
21 O OP OP OP
22 | PG PG/—
23 | PP PP/—
24 | NG NG/—
25 | NP NP/—
26

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Internal speed control mode, P/S: Position/internal speed control change mode

3- 11



3. SIGNALS AND WIRING

(3) Symbols and signal names

Symbol Signal name Symbol Signal name
SON Servo-on ZSP Zero speed
LSP Forward rotation stroke end INP In position
LSN Reverse rotation stroke end SA Speed reached
CR Clear ALM Trouble
SP1 Speed selection 1 WNG Warning
SP2 Speed selection 2 OoP Encoder Z-phase pulse (open collector)
PC Proportion control MBR Electromagnetic brake interlock
ST1 Forward rotation start LZ Encoder Z-phase pulse
ST2 Reverse rotation start LZR (differential line driver)
TL1 Internal Torque limit selection LA Encoder A-phase pulse
RES Reset LAR (differential line driver)
EMG Emergency stop LB Encoder B-phase pulse
LOP Control change LBR (differential line driver)
PP VIN Digital I/F power supply input
NP . . OPC Open collector power input
Forward/reverse rotation pulse train —
PG SG Digital I/F common
NG LG Control common
RD Ready SD Shield

3-12
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3.3.2 Signal explanations

For the I/O interfaces (symbols in I/O column in the table), refer to section 3.6.2.

In the control mode field of the table

P : Position control mode, S: Internal speed control mode

O : Denotes that the signal may be used in the initial setting status.

A : Denotes that the signal may be used by setting the corresponding parameter among parameters No.43 to
49.
The pin No.s in the connector pin No. column are those in the initial status.

(1) Input signals

POINT |

- The acceptance delay time of each input signal is less than 10ms.

Control
Signal Symbol Co.nnector Functions/applications . I/O mode
pin No. division

P|S
Servo-on SON CN1-4 | Connect SON-SG to switch on the base circuit and make the servo DI-1 0|0
amplifier ready to operate (servo-on).
Disconnect SON-SG to shut off the base circuit and coast the servo motor
(servo off) .
Set "O0OO1" in parameter No.41 to switch this signal on (keep terminals
connected) automatically in the servo amplifier.
Reset RES CN1-3 | Disconnect RES-SG for more than 50ms to reset the alarm. DI-1 Ol a
Some alarms cannot be deactivated by the reset (RES). (Refer to section
10.2.1)
Shorting RES-SG in an alarm-free status shuts off the base circuit. The
base circuit is not shut off when "O0100" is set in parameter No.51.
This device is not designed to make a stop. Do not turn it ON during
operation.
Forward rotation LSP CN1-6 | To start operation, short LSP-SG and/or LSN-SG. Open them to bring the DI-1 |0
stroke end motor to a sudden stop and make it servo-locked.
Set "O0O0O1" in parameter No.22 to make a slow stop.
(Refer to section 5.2.3.)

(Note) Input signals Operation
ccw ()
LSP LSN o N
direction | direction
1 1 O @)
0 1 O
Reverse rotation LSN CN1-7 1 0 O
stroke end 0 0

Note. 0: LSP/LSN-SG off (open)
1: SP/LSN-SG on (short)
Set parameter No.41 as indicated below to switch on the signals (keep
terminals connected) automatically in the servo amplifier.

Parameter No.41 Automatic ON
o010 LSP
o100 LSN

3- 13
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Signal

Symbol

Connector
pin No.

Functions/applications

110
division

Control

mode

P

S

Internal torque
limit selection

TLA1

When using this signal, make it usable by making the setting of parameter
No.43 to 48.
(Refer to section 3.4.1 (5).)

DI-1

A

A

Forward rotation
start

ST1

CN1-3

Used to start the servo motor in any of the following directions.

(Note) Input signals
ST2 ST1
0 Stop (servo lock)

Servo motor starting direction

Reverse rotation
start

ST2

CN1-5

1 CCW
0 CW
1 Stop (servo lock)
Note. 0: ST1/ST2-SG off (open)
1: ST1/ST2-SG on (short)
If both ST1 and ST2 are switched on or off during operation, the servo
motor will be decelerated to a stop according to the parameter No.12
setting and servo-locked.

-l |lO|O

DI-1

Speed selection 1

SP1

<Internal speed control mode>
Used to select the command speed for operation.
When using SP1 to SP3, make it usable by making the setting of
parameter No.43 to 48.

DI-1

Speed selection 2

SP2

(Note) Input signals
SP3 | SP2 | SP1

Servo motor starting direction

DI-1

Speed selection 3

SP3

Internal speed command 1 (parameter No.8

)
Internal speed command 1 (parameter No.8)
Internal speed command 2 (parameter No.9)

Internal speed command 3 (parameter No.10

Internal speed command 4 (parameter No.72

Internal speed command 6 (parameter No.74

aAla|la|la|lo|lo|lo|o
ala]JlOolOo|~|~|O|O
= ||~ |O|=~|O|—~|OC

)
)
Internal speed command 5 (parameter No.73)
)
)

Internal speed command 7 (parameter No.75

Note. 0: SP1/SP2/SP3-SG off (open)
1: SP1/SP2/SP3-SG on (short)

DI-1

Proportion control

PC

Connect PC-SG to switch the speed amplifier from the proportional integral
type to the proportional type.

If the servo motor at a stop is rotated even one pulse due to any external
factor, it generates torque to compensate for a position shift. When the
servo motor shaft is to be locked mechanically after positioning completion
(stop), switching on the proportion control signal (PC) upon positioning
completion will suppress the unnecessary torque generated to compensate
for a position shift.

When the shaft is to be locked for a long time, set the internal torque limit 1
and 2 (parameter No.28 and 76) to make the torque less than the rated
torque at the same time of turning ON the proportion control signal.

DI-1

3- 14
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The command pulse train form can be changed using parameter No.21.

) Connector . L 110 Control
Signal Symbol . Functions/applications L mode
pin No. division
P|S
Emergency stop EMG CN1-8 | Disconnect EMG-SG to bring the servo motor to emergency stop state, in DI-1 O|0
which the servo is switched off and the dynamic brake is operated.
Connect EMG-SG in the emergency stop state to reset that state.
Clear CR CN1-5 [ Connect CR-SG to clear the position control counter droop pulses on its DI-1 @)
leading edge. The pulse width should be 10ms or more.
When the parameter No.42 setting is "L1C0 10", the pulses are always
cleared while CR-SG are connected.
Electronic gear CM1 When using CM1 and CM2, make them usable by the setting of DI-1 A
selection 1 parameters No.43 to 48.
The combination of CM1-SG and CM2-SG gives you a choice of four
different electronic gear numerators set in the parameters.
CM1 and CM2 cannot be used in the absolute position detection system.
Electr(.)nlc gear CM2 (Note) Input signals Electronic gear numerator DI-1 A
selection 2 CM2 CM1
0 0 Parameter No.3
0 1 Parameter No.69
1 0 Parameter No.70
1 1 Parameter No.71
Note. 0: CM1/CM2-SG off (open)
1: CM1/CM2-SG on (short)
Gain changing CDP When using this signal, make it usable by the setting of parameter No.43 to DI-1 Al A
48.
Connect CDP-SG to change the load inertia moment ratio into the
parameter No.61 setting and the gain values into the values multiplied by
the parameter No.62 to 64 settings.

Control change LOP <Position/internal speed control change mode> DI-1 | Refer to
Used to select the control mode in the position/internal speed control Functions
change mode. Jappli-

cations
(Note) LOP Control mode
0 Position
1 Internal speed
Note. 0: LOP-SG off (open)
1: LOP-SG on (short)

Forward rotation PP CN1-23 | Used to enter a command pulse train. DI-2 @)

pulse train * In the open collector system (max. input frequency 200kpps).

Reverse rotation NP CN1-25 Forward rotation pulse train across PP-SG

pulse train Reverse rotation pulse train across NP-SG

PG CN1-22 * In the differential receiver system (max. input frequency 500kpps).
Forward rotation pulse train across PG-PP
NG CN1-24 Reverse rotation pulse train across NG-NP

3- 15
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(2) Output signals

Signal

Symbol

Connector
pin No.

Functions/applications

Ie}
division

Control

mode

P

S

Trouble

ALM

CN1-9

ALM-SG are disconnected when power is switched off or the protective
circuit is activated to shut off the base circuit. Without alarm, ALM-SG are
connected within about 1s after power on.

DO-1

®)

O

Ready

RD

CN1-11

RD-SG are connected when the servo is switched on and the servo
amplifier is ready to operate.

DO-1

In position

INP

Speed reached

SA

CN1-10

INP-SG are connected when the number of droop pulses is in the preset in-
position range. The in-position range can be changed using parameter
No.5.

When the in-position range is increased, INP-SG may be kept connected
during low-speed rotation.

DO-1

SA turns off when servo on (SON) turns off or the servo motor speed has
not reached the preset speed with both forward rotation start (ST1) and
reverse rotation start (ST2) turned off. SA turns on when the servo motor
speed has nearly reached the preset speed. When the preset speed is
20r/min or less, SA always turns on.

DO-1

Zero speed

ZSP

CN1-12

ZSP-SG are connected when the servo motor speed is zero speed
(50r/min) or less. Zero speed can be changed using parameter No.24.

DO-1

Electromagnetic
brake interlock

MBR

(CN1-12)

Set "O0O10" in parameter No.1 to use this parameter. Note that ZSP will
be unusable.

In the servo-off or alarm status, MBR-SG are disconnected.

When an alarm occurs, they are disconnected independently of the base
circuit status.

DO-1

Warning

WNG

To use this signal, assign the connector pin for output using parameter
No.49. The old signal before assignment will be unusable.

When warning has occurred, WNG-SG are connected.

When there is no warning, WNG-SG are disconnected within about 1s after
power-on.

DO-1

3- 16
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Note. 0: Pin-SG off (open)

1: Pin-SG on (short)

Control
Signal Symbol Co.nnector Functions/applications . I/O mode
pin No. division
P|S
JAlarm code ACDO To use this signal, set "O0OO1" in parameter No.49. DO1 [A | A
This signal is output when an alarm occurs. When there is no alarm,
ACD 1 respective ordinary signals (RD, INP, SA, ZSP) are output.
Alarm codes and alarm names are listed below.
ACD 2
(Note) Alarm code Alarm
CN1 | CN1 [ CN1 display Name
12 Pin| 11 Pin | 10 Pin
88888 | Watchdog
AL.12 | Memory error 1
AL.13 | Clock error
AL.15 | Memory error 2
0 0 0 AL.17 | Board error
AL.19 | Memory error 3
AL.37 | Parameter error
AL.8A | Serial communication timeout
AL.8E | Serial communication error
0 1 0 AL.30 | Regenerative error
AL.33 | Overvoltage
0 0 1 AL.10 | Undervoltage
AL.45 | Main circuit device
0 1 1 AL.46 | Servo motor overheat
AL.50 | Overload 1
AL.51 | Overload 2
1 0 0 AL.24 | Main circuit error
AL.32 [ Overcurrent
AL.31 | Overspeed
1 1 0 AL.35 | Command pulse frequency alarm
AL.52 | Error excessive
AL.16 | Encoder error 1
1 0 1 AL.1A | Monitor combination error
AL.20 | Encoder error 2

3- 17
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Control
Signal Symbol Connector Functions/applications Vo mode
pin No. division
P|S
Encoder Z-phase OP CN1-21 | Outputs the zero-point signal of the encoder. One pulse is output perservo | DO-2 | O | O
pulse motor revolution. OP and LG are connected when the zero-point position is
(Open collector) reached. (Negative logic)
The minimum pulse width is about 400y s. For home position return using
this pulse, set the creep speed to 100r/min. or less.
Encoder A-phase LA CN1-15 | Outputs pulses per servo motor revolution set in parameter No.27 in the DO-2 | O | O
pulse differential line driver system. In CCW rotation of the servo motor, the
(Differential line LAR CN1-16 | encoder B-phase pulse lags the encoder A-phase pulse by a phase angle
driver) of m/2.
Encoder B-phase LB CN1-17 | The relationships between rotation direction and phase difference of the A-
pulse and B-phase pulses can be changed using parameter No.54.
(Differential line LBR CN1-18
driver)
Encoder Z-phase LZ CN1-19 | The same signal as OP is output in the differential line driver system. DO-2 |O | O
pulse
(Differential line LZR CN1-20
driver)
Analog monitor 1 MO1 CN3-4 | Used to output the data set in parameter No.17 to across MO1-LG in terms [ Analog | O | O
of voltage. Resolution 10 bits output
Analog monitor2 | MO2 CN3-6 | Used to output the data set in parameter No.17 to across MO2-LG in terms [ Analog | O | O
of voltage. Resolution 10 bits output
(3) Communication
. Connector ) L /10 Control
Signal Symbol . Functions/applications L mode
pin No. division
PlS
RS-232C I/F RXD CN3-1 RS-232C communication interface. O|0
TXD CN3-2
(4) Power supply
Control
Signal Symbol Connector Functions/applications Vo mode
pin No. division
P|S
Digital I/F power VIN CN1-1 Used to input 24VDC for input interface. O |0
supply input Connect the positive terminal of the 24VDC external power supply.
24VDC +=10%
Open collector OPC CN1-2 | When inputting a pulse train in the open collector system, supply this O|0O
power input terminal with the positive (+) power of 24VDC.
Digital I/F SG CN1-13 | Common terminal for input signals such as SON and EMG. Pins are OO0
common connected internally.
Separated from LG.
Control common LG CN1-14 | Common terminal for OP, MO1, and MO2. OO0
Pins are connected internally.
Shield SD Plate Connect the external conductor of the shield cable. O|0O

3- 18




3. SIGNALS AND WIRING

3.4 Detailed description of the signals

3.4.1 Position control mode

(1) Pulse train input
(a) Input pulse waveform selection

Encoder pulses may be input in any of three different forms, for which positive or negative logic can be

chosen. Set the command pulse train form in parameter No.21.

Arrow _f 1 or _I'¥_in the table indicates the timing of importing a pulse train.
A- and B-phase pulse trains are imported after they have been multiplied by 4.

Pulse train form

Forward rotation command | Reverse rotation command

Parameter No.21
(Command pulse train)

Forward rotation pulse PP m
train 0010
Reverse rotation pulse NP
train ARIEERY
g PR A
D
ke]
2 | Pulse train + sign 0011
®
8 NP L | H
z
S e T e S e N e
A-phase pulse train
0012
B-phase pulse train
T3 R T R S, B B
Forward rotation pulse PP ERERERER
train 0000
Reverse rotation pulse akakakal
train NP
Q
2 eppfLFLFLFL FIFLFLFL
fzj Pulse train + sign 0001
2 NP H | L
o
PPy L f v f
A-phase pulse train 0002
B-phase pulse train NP
2R S 2
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(b) Connections and waveforms
1) Open collector system
Connect as shown below.

Servo amplifier

External power
supply 24VDC | OPC

Approx.
1.2kQ

Approx.
1.2kQ

Note. Pulse train input interface is comprised of a photo coupler.

Therefore, it may be any malfunctions since the current is reduced when connect a resistance
to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.21 has been set to 0010). The waveforms in the table in
(1) (a) of this section are voltage waveforms of PP and NP based on SG. Their relationships with
transistor ON/OFF are as follows.

Forward rotation

pulse train | (OFF)l(ON)| (OFF)l(ON)| (OFF)
(transistor)

Reverse rotation

pulse train (OFF) (ON) | (OFF) | (ON) | (OFF) | (ON)
(transistor)

sle

Forward rotation command | Reverse rotation command
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2) Differential line driver system
Connect as shown below.

Servo amplifier

Approx.
PP 1000
~——— == -

PG

( Note ) Approx.

e ___ 4 NP 1000 ﬁ
I
I
|

NG

SD

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a resistance
to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.21 has been set to 0010).

For the differential line driver, the waveforms in the table in (1) (a) of this section are as follows.

The waveforms of PP, PG, NP and NG are based on that of the ground of the differential line driver.

Forward rotation

pulse train

el
e | L]

scran |

Aljg y |
NG |
e
e

L]
1]
T

Forward rotation command Reverse rotation command
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(2) In-position (INP)
PF-SG are connected when the number of droop pulses in the deviation counter falls within the preset in-
position range (parameter No.5). INP-SG may remain connected when low-speed operation is performed
with a large value set as the in-position range.

ON
Servo-on (SON)

OFF

Yes
Alarm

No

/ //_T\_f In-position range
Droop pulses T T
[ ition (INP) ON *| | i—.|
n position
P OFF

ON
Servo-on (SON)
OFF

(3) Ready (RD)

Yes

Alarm N
© e e
ON 80ms orless  10ms or less 10ms or less
Ready (RD
¥ (RD) OFF

(4) Electronic gear switching
The combination of CM1-SG and CM2-SG gives you a choice of four different electronic gear numerators
set in the parameters.
As soon as CM1/CM2 is turned ON or OFF, the numerator of the electronic gear changes. Therefore, if any
shock occurs at this change, use position smoothing (parameter No.7) to relieve shock.

(Note) External input signal Electronic gear numerator
CM2 CM1
0 0 Parameter No.3
0 1 Parameter No.69
1 0 Parameter No.70
1 1 Parameter No.71

Note. 0: CM1/CM2-SG off(open)
1: CM1/CM2-SG on(short)



3. SIGNALS AND WIRING

(5) Torque limit

é CAUTION - Releasing the torque limit during servo lock may cause the servo motor to
suddenly rotate according to the position deviation from the instructed position.

(a) Torque limit and torque
By setting parameter No.28 (internal torque limit 1), torque is always limited to the maximum value
during operation. A relationship between the limit value and servo motor torque is shown below.

Max. torque ----------------mo oo d

Torque

0 '
0 100
Torque limit value [%]

(b) Torque limit value selection
When internal torque limit selection (TL1) is made usable by parameter No.43 to 48, internal torque limit
2 (parameter No.76) can be selected. However, if the parameter No.28 value is less than the limit value
selected by parameter No.76, the parameter No.28 value is made valid.

(Note) External input signals
TL1
0 Internal torque limit value 1 (parameter No.28)

1 Parameter No.76 > Parameter No.28: Parameter No.28
Parameter No.76 < Parameter No.28: Parameter No.76

Torque limit value made valid

Note. 0: TL/TL1-SG off (open)
1: TL/TL1-SG on (short)
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3.4.2 Internal speed control mode

(1) Speed setting
(a) Speed command and speed
The servo motor is run at the speeds set in the parameters.

Forward rotation (CCW)

Reverse rotation (CW)

The following table indicates the rotation direction according to forward rotation start (ST1) and reverse
rotation start (ST2) combination.

(Note 1) External input signals (Note 2) Rotation direction
ST2 ST1 Internal speed commands
0 0 Stop (Servo lock)
0 1 CCW
1 0 CW
1 1 Stop (Servo lock)

Note 1. 0: ST1/ST2-SG off (open)
1: ST1/ST2-SG on (short)

2. Releasing the torque limit during servo lock may cause the servo motor to suddenly rotate according to the position
deviation from the instructed position.

The forward rotation start (ST1) and reverse rotation start (ST2) can be assigned to any pins of the
connector CN1 using parameters No.43 to 48.
Generally, make connection as shown below.

Servo amplifier

~o——{ST1
~o——— ST2
[}

—= SG
SD
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(b) Speed selection 1 (SP1), speed selection 2 (SP2), speed selection 3 (SP3) and speed command value
By making speed selection 1 (SP1), speed selection 2 (SP2) and speed selection 3 (SP3) usable by
setting of parameter No.43 to 47, you can choose the speed command values of internal speed
commands 1to 7.

(Note) External input signals
SP3 SP2 SP1

Speed command value

Internal speed command 1 (parameter No.8

)
Internal speed command 1 (parameter No.8)
Internal speed command 2 (parameter No.9)

Internal speed command 3 (parameter No.10

Internal speed command 6 (parameter No.74

Alala|la|lo|lo|lo|lo
= |||~ |~ |O|OC
= ||~ |O|=|O|=~|OC

(

(

(

( )
Internal speed command 4 (parameter No.72)
Internal speed command 5 (parameter No.73)

( )

( )

1 Internal speed command 7 (parameter No.75

Note. 0: SP1/SP2/SP3-SG off (open)
1: SP1/SP2/SP3-SG on (short)

The speed may be changed during rotation. In this case, the values set in parameters No.11 and 12 are
used for acceleration/deceleration.

When the speed has been specified under any internal speed command, it does not vary due to the
ambient temperature.

(2) Speed reached (SA)
SA-SG are connected when the servo motor speed nearly reaches the speed set to the internal speed
command.
Internal speed

: Int | d | command 2
Set speed selection niema’ spee

command 1
ON | 3 |
Start (ST1,ST2) OFF |
Servo motor speed '/ 3 N :
ON | - !
Speed reached (SA) OFF L [

(3) Torque limit
As in section 3.4.1 (5).
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3.4.3 Position/internal speed control change mode

Set "0001" in parameter No.0 to switch to the position/internal speed control change mode. This function is not
available in the absolute position detection system.
(1) Control change (LOP)
Use control change (LOP) to switch between the position control mode and the internal speed control mode
from an external contact. Relationships between LOP-SG status and control modes are indicated below.

(Note) LOP Servo control mode
0 Position control mode
1 Speed control mode

Note. 0: LOP-SG off (open)
1: LOP-SG on (short)

The control mode may be changed in the zero-speed status. To ensure safety, change control after the servo
motor has stopped. When position control mode is changed to speed control mode, droop pulses are reset.

If the LOP has been switched on-off at the speed higher than the zero speed and the speed is then reduced to
the zero speed or less, the control mode cannot be changed. A change timing chart is shown below.

Position Internal speed Position
control mode , control mode , control mode

e ple

Zero speed
Servo motor speed level \

|
|
|
|
|
|
|
,,,,,,,,,, oA INC -
|
L
|
|
|
T
|
|
|

ON
Zero speed (ZSP)
OFF

ON o |
Control change (LOP Note) Note) |
ge (LOP) ___(Note) (Note) |

Note. When Zero speed (ZSP) is not on, control cannot be changed if Control change (LOP) is switched on-off.
If Zero speed (ZSP) switches on after that, control cannot not be changed.

(2) Torque limit in position control mode
As in section 3.4.1 (5).
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(3) Internal speed setting in speed control mode

(a) Speed command and speed
The servo motor is run at the speed set in parameter No.8 (internal speed command 1) the forward
rotation start (ST1) and reverse rotation start (ST2) are as in section 3.4.2 (1) (a).
Generally, make connection as shown below.

Servo amplifier

———— SP2
SG
SD

(b) Speed selection 2 (SP2) and speed command value
Use speed selection 2 (SP2) to select between the speed set by the internal speed command 1 and the
speed set by the Internal speed command 2 as indicated in the following table.

(Note) External input signals Speed command value
SP1
0 Internal speed command 1 (parameter No.8)
1 Internal speed command 2 (parameter No.9)

Note. 0: SP1-SG off (open)
1: SP1-SG on (short)

The speed may also be changed during rotation. In this case, it is increased or decreased according to

the value set in parameter No.11 or 12.
When the internal speed command 1 is used to command the speed, the speed does not vary with the

ambient temperature.

(c) Speed reached (SA)
As in section 3.4.2 (2).
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3.5 Alarm occurrence timing chart

/\ CAUTION

When an alarm has occurred, remove its cause, make sure that the operation

= As soon as an alarm occurs, turn off Servo-on (SON) and power off the power

signal is not being input, ensure safety, and reset the alarm before restarting
operation.

supply.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is coated to a
stop. Switch off the power supply in the external sequence. To reset the alarm, switch the power supply from
off to on, press the "SET" button on the current alarm screen, or turn the reset (RES) from off to on. However,
the alarm cannot be reset unless its cause is removed.

(Note)

ON

Power suppl Power off Power on
wer supply OFF ! f ) I
Base circuit ON | ] I—;‘q ]
OFF—~ B
Dynamic brake ~ Valid . D -
: . x|Brake operatlonl L |Brake operatlonl\
Invalid . |
omaron ON | QAA\ / |/ A/ l/’ / |
(SON) OFF— A\
e ) N L4 S, W—
(RD) OFF— -
Trouble ON | ] \ ’éﬁ/ | |
(ALM) OFF—] ™ m
Reset ON #’ D
L L
(RES) OFF | |, 50ms or more ., |, 60ms or more

Alarm occurs.

Remove cause of trouble.

Note. Shut off the power as soon as an alarm occurs.

(1) Overcurrent, overload 1 or overload 2

If operation is repeated by switching power off, then on to reset the overcurrent (AL.32), overload 1
(AL.50) or overload 2 (AL.51) alarm after its occurrence, without removing its cause, the servo
amplifier and servo motor may become faulty due to temperature rise. Securely remove the cause of
the alarm and also allow about 30 minutes for cooling before resuming operation.
(2) Regenerative error
If operation is repeated by switching power off, then on to reset the regenerative (AL.30) alarm after
its occurrence, the external regenerative resistor will generate heat, resulting in an accident.
(3) Instantaneous power failure
- Undervoltage (AL.10) occurs when the input power is in either of the following statuses.
A power failure of the control circuit power supply continues for 60ms or longer and the control
circuit is not completely off.
= The bus voltage dropped to 200VDC.
(4) In position control mode (incremental)
When an alarm occurs, the home position is lost. When resuming operation after deactivating the
alarm, make a home position return.
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3.6 Interfaces
3.6.1 Common line

The following diagram shows the power supply and its common line.

Nt [ 1 CN
External RA) &
ESS‘S; Lo VIN ALM, etc. |
A
24vDC - 9 DO-1
o ~ |SON, etc. ’
DI-1 [ o SG
(Note) | r _lopc |
| ~ [
‘ PG:-NG,
o_
i o PP-NP | »
* ; T A4
‘ Cﬁ) | Tlse |
L — Lo’ O T ; SG O
e N (N N —|

- Isolated hipliie
(0]

o

Q

ots == §7Differential line
L driver output
- Ote—— » 35mA max.
O »
CTens Anal itor output
nalog monitor outpu

MOZI =N g Py p!

O )
" |sp J - x
| { sD| ]|
TXD_O__ ] .
RS-232

RXD_O__

I Servo motor encoder
CN2
MR ol ¢
Servo motor MRR ~ L |
@ & LGl ol
| € v so[ 1T 47
- ©)
Ground _L T

Note. For the open collection pulse train input. Make the following connection for the different line driver pulse train input.
M \—

OPC
o=

PG+ NG

“““ =0
N PP - NP

SG

—
(0 ¢
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3.6.2 Detailed description of the interfaces

This section gives the details of the 1/0 signal interfaces (refer to 1/0 Division in the table) indicated in section
3.3.2.
Refer to this section and connect the interfaces with the external equipment.
(1) Digital input interface DI-1
Give a signal with a relay or open collector transistor.

Servo amplifier

External power
supply 24VDC
200mA or more VIN R: Approx. 4.7Q
|
I

SON, etc.

«
o
Switch
SG

(2) Digital output interface DO-1
A lamp, relay or photocoupler can be driven. Provide a diode (D) for an inductive load, or an inrush current
suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or less,
inrush current: 100mA or less)
(a) Inductive load

Servo amplifier

VIN (Note)
External
ALM, T power supply
otc. 24VDC+10%
SG

If polarity of diode is
reversed, servo
amplifier will fail.

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high voltage (up to 26.4V) from external
source.
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(b) Lamp load

Servo amplifier

VIN

(Note)
R | External
ALM T power supply
etc. ’ 24VDC+10%
SG

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high voltage (up to 26.4V) from external

source.

(3) Pulse train input interface DI-2

Provide a pulse train signal in the open collector or differential line driver system.

(a) Open collector system
1) Interface

Servo amplifier

Max. input pulse

OpPC frequency 200kpps

2m (78.74in) About 1.2kQ2

External power | or less
Supply 24VDC T oo T PP, NP \x
[
(Note) X
L SG
I\J_ _Z__ |
WU

Note. Pulse train input interface is comprised of a photo coupler.

Therefore, it may be any malfunctions since the current is reduced when connect a resistance to a pulse train signal line.

2) Conditions of the input pulse

tc tHL

PP 09 —

0.1

tc tLH

i.‘
NP

tLH =tHL<0.2ps
tc>2us
tF>3ps

L L
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(b) Differential line driver system
1) Interface

Servo amplifier

Max. input pulse

10m or less frequency 500kpps

P T PP(NP)
[ [
Note L L Approx. 100Q &%
( )Dé i i PG(NG)pij
(| (Bl
Am26LS31 or equivalen&( SD
Vo 2.5V
( Vo 0.5V )

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a resistance

to a pulse train signal line.

2) Conditions of the input pulse
tc || tHL

< tLH=tHL<0.1ps
PPPG 09—\ tc>']us
0.1 ] tF>3pus
tc tLH
‘iﬂ

NP-NG \—/ U

(4) Encoder pulse output
(a) Open collector system

Interface
Max. output current : 35mA
Servo amplifier Servo amplifier 5 to 24VDC
OP| ~— , o OoP| ~-- ,_{ YE] o
o i Photocoupler
LG| |, T %7 :17 LG| | %7
SD SD
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(b) Differential line driver system
1) Interface
Max. output current: 35mA

Servo amplifier Servo amplifier
LA Am26LS32 or equivalent LA High-speed photocoupler
(LB,LZ)| o~ 3 a (LB,LZ)| -~ 1000 TOsPeEaP P
[ o —J
J ¥ 1509@ l} ¥ L % E]:}
LAR o ¢ LAR o -
(LBR, LZR)I D (LBR, LZR)
LGle- - %
SD SD
2) Output pulse

Servo motor CCW rotation

LA Time cycle (T) is determined by the settings
J’—|_,—|_,—|_ of parameter No.27 and 54.
LAR

BT
R LI LI L
2
LZ
LZR

400us or more

OoP

(5) Analog output
Output voltage =10V
Max. 1TmA
Max. output current
Resolution: 10bit

Servo amplifier

MO1 10kQ
(MO2)| ~ T
Relﬁiﬁg in one or

both directions
1mA meter
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3.7 Input power supply circuit

= Always connect a magnetic contactor (MC) between the main circuit power supply
and L4, L, and L3 of the servo amplifier, and configure the wiring to be able to shut
down the power supply on the side of the servo amplifier’s power supply. If a
A CAUTION magnetic contactor (MC) is not connected, continuous flow of a large current may
cause a fire when the servo amplifier malfunctions.
- Use the trouble (ALM) to switch power off. Otherwise, a regenerative transistor
fault or the like may overheat the regenerative resistor, causing a fire.

POINT |

= The power supply connector (CNP1) is optional. Purchase it without fail.

3.7.1 Connection example

Wire the power supply and main circuit as shown below so that the servo-on (SON) turns off as soon as alarm
occurrence is detected and power is shut off.
A circuit breaker (NFB) must be used with the input cables of the power supply.

(1) For 3-phase 200 to 230VAC power supply

Emergency
stop OFF

——alo—alo

ON
L
LORAO CMCOJ e
0—o0

NFB MC
{ . |CNP1 servo amplifier
O | O O T 11
3-phase ( : |
200 to 230 VAC ©|© [ o L
e o —O Ls |
I I
P |
(Note) D !
I I
L QC
Emergency stop OXC EMG
Servo-on oo SON
SG
External
VIN power
ALM @_4 Trouble ZS::\F;BI%
ol Ly ]
hl

Note. To use the built-in regenerative resistor, be sure to connect across P and D of the power supply connector (CNP1).
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(2) For 1-phase 230VAC power supply

Emergency ON
stop OFF
—OIO—O_LC * O © *—9

(M) —e
RA  MC (&
0—0—0 ©

NFB MC
{ . _|CNP1 Servo amplifier
Power supply 0|0 [ o L
1-phase 230VAC S O o) —0Q L2 !
| |
| Ls |
I |
P
Note
(Note) D
| |
| !
Emergency stop Qﬁ EMG
Servo-on oo SON
SG
External
VIN Troubl power
rouble|  gypply
ALM @_' 24VDC
ol Ly ] ]
L

Note. To use the built-in regenerative resistor, be sure to connect across P and D of the power supply connector (CNP1).

3.7.2 Terminals

Refer to section 11.1 (4) for the signal arrangement.

Connected terminal .
o Symbol Description
(Application)
Supply L+, Ly and L with the following power.
L, For 1-phase 230VAC, connect the power supply to L+, L, and L3 open.
Servo amplifier | MR-E-10A-KH003 to MR-E-100A-KH003/
Power supply MR-E-70A-KH003 MR-E-200A-KH003
Power supply L 3-phase 200 to 230VAC,
L1 - L2 - L3
50/60Hz
1-phase 230VAC,
L1 " Lz
Ls 50/60Hz
u . .
Connect to the servo motor power terminals (U, V, W). During power-on, do not open
Servo motor V . . .
W or close the motor power line. Otherwise, a malfunction or faulty may occur.
P To use the built-in regenerative resistor of the servo amplifier, connect the wiring across
P-D of the power supply connector (CNP1).
Regenerative option C When using the regenerative option, always remove the wiring from across P-D and
connect the regenerative option across P-C.
D Refer to section 13.1.1 for details.
Connect this terminal to the protective earth (PE) terminals of the servo motor and
Protective earth (PE) @ , P (PE)
control box for grounding.
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3.7.3 Power-on sequence

(1) Power-on procedure

1) Always wire the power supply as shown in above section 3.7.1 using the magnetic contactor with the
power supply (three-phase 200V: L4, L,, Lj, single-phase 230V: L4, L,). Configure up an external
sequence to switch off the magnetic contactor as soon as an alarm occurs.

2) The servo amplifier can accept the servo-on (SON) 2s or more after the power supply is switched on.
Therefore, when SON is switched on simultaneously with the power supply, the base circuit will switch
on in about 1 to 2s, and the ready (RD) will switch on in further about 20ms, making the servo amplifier
ready to operate. (Refer to paragraph (2) in this section.)

3) When the reset (RES) is switched on, the base circuit is shut off and the servo motor shaft coasts.

(2) Timing chart
SON accepted

2s or Ionger: : : (1to 2s)

power supply O%g 1

Base circuit
OFF 10ms! 10ms!
S e

! |
! | | |
Servo-on ON ‘ [ [ [
(SON) OFF 1 : | 60ms! . | l
I I I |
Reset ON : +—l | | | |
(RES) OFF 120ms 10msi 120ms i 110ms 120ms 10msi
|

> e >
Ready ON 'I—A_‘ ! |
(RD) OFF |—

Power-on timing chart

(3) Emergency stop

- Provide an external emergency stop circuit to ensure that operation can be
CAUTION : . .
stopped and power switched off immediately.

Make up a circuit which shuts off power as soon as EMG-SG are opened at an emergency stop. To ensure
safety, always install an external emergency stop switch across EMG-SG. By disconnecting EMG-SG, the
dynamic brake is operated to bring the servo motor to a sudden stop. At this time, the display shows the
servo emergency stop warning (AL.EG).

During ordinary operation, do not use the external emergency stop signal to alternate stop and run.

The servo amplifier life may be shortened.

Also, if the start signal is on or a pulse train is input during an emergency stop, the servo motor will rotate
as soon as the warning is reset. During an emergency stop, always shut off the run command.

External power
supply 24VDC

J_ VIN
Emergency EMG
T stop

SG
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3.8 Connection of servo amplifier and servo motor

3.8.1 Connection instructions

= Insulate the connections of the power supply terminals to prevent an electric
AWARNING shock ’ i ’

- Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier
and servo motor. Otherwise, the servo motor does not operate properly.
= Do not connect AC power supply directly to the servo motor. Otherwise, a fault
/I\ CAUTION P pply directly

may occur.
= During power-on, do not open or close the motor power line. Otherwise, a

malfunction or faulty may occur.

POINT |

* Refer to section 12.1 for the selection of the encoder cable.
- The connector (CNP2) for supplying the power to the motor is optional. Be sure

to purchase it.

The connection method differs according to the series and capacity of the servo motor and whether or not the
servo motor has the electromagnetic brake. Perform wiring in accordance with this section.

(1) For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal () of the
servo amplifier and connect the ground cable of the servo amplifier to the earth via the protective earth (PE)
terminal of the control box. Do not connect them directly to the protective earth of the control panel.

Control box
Servo amplifier
&)
0 Servo motor
(I
PE terminal @

(2) Do not share the 24VDC interface power supply between the interface and electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
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3.8.2 Power supply cable wiring diagrams

(1) HF-KEOW1-S100 Servo motor
(a) When cable length is 10m or less

10m or less
MR-PWS1CBLOM-A1-L
MR-PWS1CBL OM-A2-L
i MR-PWS1CBL OM-A1-H
Servo amplifier MR-PWS1GBL CIM-A2-H Servo motor
CNP2 A N
AWG 19 (red)
U U
AWG 19 (white)
Vv \Y
AWG 19 (black)
W W
S AWG 19 (green/yellow) o
S
24VDC power - MR-BKS1CBL OM-A1-L
supply for MR-BKS1CBL OM-A2-L
electromagnetic (E,;lec():tt(reog)agnetic MR-BKS1CBL OM-A1-H
brake brake interlock Trouble Emergency stop MR-BKS1 CBI1I:| M-A2-H (Note 2)
(MBR) (ALM) (EMG) ’ AWG20 N
+ o0 o o o oTo
(Note 1 )i: AWG20

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).

3. When using a servo motor with electromagnetic brake, assign the electromagnetic brake interlock (MBR) to
external output signal in the parameters No.PA04, PD13 to PD16 and PD18.

When fabricating the motor brake cable MR-BKS1CBL-OM-H, refer to section 13.1.2(5).
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(b) Connector and signal allotment
When the cable length exceeds 10m, fabricate an extension cable as shown below. In this case, the
motor power supply cable should be within 2m long.
Refer to section 13.1.2 for the wire used for the extension cable.

50m or less 2m or less

MR-PWS1CBL2M-A1-L
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-A1-H
MR-PWS1CBL2M-A2-H

Servo amplifier MR-PWS2CBLO3M-A1-L | Servo motor
MR-PWS2CBL03M-A2-L
CNP2 —
U Extension cable 171 AWG 19 (red) U
v AWG 19 (white) Vv
AWG 19 (black)
W AWG19 w
(green/yellow) @
(Fg“‘:te 1 t (Note 1)
a) fof :ytgr?g'gicc:rble b) Relay connector for
X ! motor power supply cable
2m or less
24VDC power 50m or less MR BKS1CBLAWAZL
supply for ; MR-BKS1CBL2M-A1-H
electromagnetic | (Note 4) F‘F(geg:g%ﬁggtlgd) MR-BKS1CBL2M-A2-H
brake Electromagnetic MR-BKS2CBLO3M-A1-L
brake interlock  Trouble Emergency stop MR-BKS2CBLO3M-A2-L (Note 3)
(MBR) (ALM) (EMG) NG
+ S © o o oTo AWG20 B1
(Note 2)
_ AWG20 B2
(Note 1) / _\

(Note 1)
d) Relay connector for
motor brake cable

c) Relay connector for
extension cable

Note 1. Use of the following connectors is recommended when ingress protection (IP65) is necessary.

Protective
Relay Connector Description
Structure
Connector: RM15WTPZ-4P(71) P65
a) R‘i'ay _°°””egtl°r for Cord clamp: RM1SWTP-CP(5)(71)
extension cable (Hirose Electric) T Numeral changes depending on the cable OD.
b) Relay connector for [Connector: RM15WTJA-4S5(71) IP65
motor power Supply Cord Clamp: RM15WTP-CP(8 (71)
cable (Hirose Electric) Numeral changes depending on the cable OD.
c) Relay connector for | CM10-CR2P-* IP65
extension cable (DDK) T Wire size: S, M, L
d) Relay connector for | CM10-SP2S- * IP65
motor brake cable |(DDK) T wire size: S, M, L

2. Connect a surge absorber as close to the servo motor as possible.

3. There is no polarity in electromagnetic brake terminals (B1 and B2).

4. When using a servo motor with electromagnetic brake, assign the electromagnetic brake interlock (MBR) to
external output signal in the parameters No.PA04, PD13 to PD16 and PD18.
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(2) HF-SEOJW1-S100 servo motor
(a) Wiring diagrams
Refer to section 13.2 for the cables used for wiring.

le 50m or less ol
Servo amplifier | | Servo motor
CNP2
u
\Y
w
D
D
(Note 2)
24VDC power Electromagnetic
supply for . brake interlock Trouble Emergency
electromagnetic (MBR)  (ALM) stop
brake RA2 RA1  (EMG)
—O0 o0—O0 0—=Q o?
B1
E B2 (Note 1)

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. When using a servo motor with electromagnetic brake, assign the electromagnetic brake interlock (MBR) to external
output signal in the parameters No.1.

(b) Connector and signal allotment
The connector fitting the servo motor is prepared as optional equipment. Refer to section 13.1.2. For
types other than those prepared as optional equipment, refer to chapter.

Servo motor side connectors

Servo motor Electromagnetic
A | O Encoder Power supply brakeg
N I:I HF-SE52JW1-S100
= HF-SE102JW1-S100 MS3102A18-10P CN10-R2P
’: f -
C HF-SE152JW1-S100 MS3102A20-29P (DDK)
] % = HF-SE202JW1-5100 MS3102A22-22P
2 c
a

Power supply connector signal allotment

Detector connector signal allotment
MS3102A18-10P

Brake connector signal allotment

MS3102A20-29P CM10-R2P
MS3102A22-22P

. . . . Terminal . Terminal .

Pin | Signal Pin | Signal Signal Signal
© ® No. No.

A MD K i A U @ on 1 B1
B | MDR L ® B V (Note)
C MR M |CONT C W 2 B2
D [ MRR N | SHD View b D |@ (Earth) View ¢ (Note)
E P

F R | P5G Note. For the motor with
G S P5E electromagnetic

H T brake, supply

J electromagnetic brake

power (24VDC).
There is no polarity.
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3.9 Servo motor with electromagnetic brake

3.9.1 Precautions

- Configure the electromagnetic brake operation circuit so that it is activated not only
by the servo amplifier signals but also by an external emergency stop (EMG).

Contacts must be open when Circuit must be
servo-off, when an trouble (ALM) opened during
and when an electromagnetic brake emergency stop (EMG).

interlock (MBR).

SON RA EMG

o~o—0 o—oTlo—<
ACAUTION 0 24VDC

Electromagnetic brake

- The electromagnetic brake is provided for holding purpose and must not be used

for ordinary braking.
- Before performing the operation, be sure to confirm that the electromagnetic brake

operates properly.

POINT |

- Refer to chapter 14 for specifications such as the power supply capacity and
operation delay time of the electromagnetic brake.
- Refer to section 3.8 for wiring diagrams.

Note the following when the servo motor equipped with electromagnetic brake is used.

1) Set "O00O10" in parameter No.1 to make the electromagnetic brake interlock (MBR) valid. Note that
this will make the zero speed signal (ZSP) unavailable.

2) Do not share the 24VDC interface power supply between the interface and electromagnetic brake.
Always use the power supply designed exclusively for the electromagnetic brake.

3) The brake will operate when the power (24VDC) switches off.

4) While the reset (RES) is on, the base circuit is shut off. When using the servo motor with a vertical
shaft, use the electromagnetic brake interlock (MBR).

5) Switch off the servo-on signal after the servo motor has stopped.

3.9.2 Setting

1) Set "00O10" in parameter No.1 to make the electromagnetic brake interlock (MBR) valid.
2) Using parameter No.33 (electromagnetic brake sequence output), set a delay time (Tb) at servo-off from
electromagnetic brake operation to base circuit shut-off as in the timing chart shown in section 3.9.3.
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3.9.3 Timing charts

(1) Servo-on signal command (from controller) ON/OFF
Tb [ms] after the servo-on (SON) signal is switched off, the servo lock is released and the servo motor
coasts. If the electromagnetic brake is made valid in the servo lock status, the brake life may be shorter.
Therefore, when using the electromagnetic brake in a vertical lift application or the like, set Delay time (Tb)
to about the same as the electromagnetic brake operation delay time to prevent a drop.

( Coasting , ,
Servo motor speed 0 r/min :\:/
|
(60ms) >> To: '
on e T
Base circuit | i
OFF — o\ A
(80ms),
Invalid(ON) 1 Electromagnetic brake

Electromagnetic
brake (MBR) Valid(OFF) —----==f------

Servo-on(SON) g':F J _________ >> ______

(2) Emergency stop (EMG) ON/OFF

' operation delay time

R

Dynamic brake
Dynamic brake

Electromagnetic brake

Servo motor speed Electromagnetic brake

1
I
(10ms), :‘ i ¥ <« (180ms)
Base circuit ON i E
OFF o ' ) «_(180ms)
Electromagnetic Invalid (ON) ' 'Electromagnetic brake! T
brake interlock (MBR)  vajid (OFF) -~ - - operationdelay time + |
|
]

Invalid (ON) I
Emergency stop (EMG
gency stop ( )Valid (OFF)
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(3) Alarm occurrence

Servo motor speed

Dynamic brake

Dynamic brake
Electromagnetic brake

Electromagnetic brake

: Electromagnetic brake
' operation delay time

(10ms) !
I
Base circuit N
OFF
Electromagnetic Invalid(ON)
brake interlock (MBR) Valid(OFF)

Dynamic brake

Dynamic brake
»~ Electromagnetic brake

Electromagnetic brake

|
-« FElectromagnetic brake

operation delay time
(Note 2)

No(ON)
Trouble (ALM)
Yes(OFF)
(4) Power off
(10ms) ' !
Servo motor speed (Note) . : D
15 to 100ms |
I |
ON ——
Base circuit |
OFF !
| |
. |
Electromagnetic Invalid(ON) |
brake interlock(MBR) * vajid(OFF) |
I
No(ON) —
Trouble (ALM) |
Yes(OFF) |
I
ON
Power
OFF

Note. Changes with the operating status.
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3.10 Grounding

= Ground the servo amplifier and servo motor securely.
A = To prevent an electric shock, always connect the protective earth (PE) terminal
WARNING (terminal marked @) of the servo amplifier with the protective earth (PE) of the
control box.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the servo amplifier may be affected by the switching noise (due to di/dt and
dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC Installation Guidelines (IB(NA)67310).

Control box
Servo motor
NFB MC S lifi
ervo amplifier CN2
—0 | 0 —Z\iﬁ—u [l_\l (
o) l Encoder
(Note) —0 | o & —z\'WD—Lz
Power supply o !
—5 o = —z\l\o—Ls
7Y S A B
1 I 1 I
V O —1—V
Wo ! ol
CN1 @ 1 1 1 1 @
ol W
& Ly I

Ensure to connect it to PE
terminal of the servo amplifier.
Do not connect it directly to
the protective earth of

the control panel.

Programmable
controllers

Outer
box

| Protective earth(PE) |

Note. For 1-phase 230VAC, connect the power supply to L, L, and leave Ls open. Refer to section 1.3 for the power supply
specification.
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3.11 Servo amplifier connectors (CNP1, CNP2) wiring method (When MR-ECPN1-B and MR-ECPN2-B of an
option are used.)

POINT |

- For the wire sizes used for wiring, refer to Table 13.1 1), 2) and 3) of section
13.2.1.

(1) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

[

8to 9 mm

Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to avoid
a short caused by the loose wires of the core and the adjacent pole. Do not solder the core
as it may cause a contact fault.
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(2) Inserting the cable into the connector
(a) Applicable flat-blade screwdriver dimensions
Always use the screwdriver shown here to do the work.

[Unit: mm]
R0.3 (22) S S S
D——
et~
e N
R0.3
0 — )
R e e
[s2] _/—\—/

ﬂ

1) Insert the screwdriver into the square hole.
Insert it along the top of the square hole to insert it smoothly.

2) If inserted properly, the screwdriver is held.

3) With the screwdriver held, insert the cable in the direction
of arrow. (Insert the cable as far as it will go.)

4) Releasing the screwdriver connects the cable.
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(c) When using the flat-blade screwdriver - part 2

=

1) Insert the screwdriver into the 2) Push the screwdriver in the 3) With the screwdriver pushed, insert the cable in the
square window at top of the direction of arrow. direction of arrow. (Insert the cable as far as it will go.)
connector.

ey

4) Releasing the screwdriver connects the cable.
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3.12 Instructions for the 3M connector
When fabricating an encoder cable or the like, securely connect the shielded external conductor of the cable to
the ground plate as shown in this section and fix it to the connector shell.

B

External conductor Sheath Core T
External conductor

Pull back the external conductor to cover the sheath

Sheath

Strip the sheath.

Ground plate
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4. OPERATION

4.1 When switching power on for the first time

Before starting operation, check the following.

(1) Wiring

(a) A correct power supply is connected to the power input terminals (L,, L, L3) of the servo amplifier.

(b) The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase with the power
input terminals (U, V, W) of the servo motor.

(c) The servo motor power supply terminals (U, V, W) of the servo amplifier are not shorted to the power
input terminals (L4, L,, L3) of the servo motor.

(d) The earth terminal of the servo motor is connected to the PE terminal of the servo amplifier.

(e) When using the regenerative option, the lead has been removed from across D-P of the servo amplifier
built-in regenerative resistor, and twisted cables are used for its wiring.

(f) When stroke end limit switches are used, the signals across LSP-SG and LSN-SG are on during
operation.

(9) 24VDC or higher voltages are not applied to the pins of connectors CN1.

(h) SD and SG of connectors CN1 are not shorted.

(i) The wiring cables are free from excessive force.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.

(3) Machine
(a) The screws in the servo motor installation part and shaft-to-machine connection are tight.
(b) The servo motor and the machine connected with the servo motor can be operated.
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4.2 Startup

A WARNING - Do not operate the switches with wet hands. You may get an electric shock.

- Before starting operation, check the parameters. Some machines may perform
unexpected operation.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands
and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,

A CAUTION servo motor, etc. since they may be hot while power is on or for some time after

power-off. Their temperatures may be high and you may get burnt or a parts may
damaged.

= During operation, never touch the rotating parts of the servo motor. Doing so can
cause injury.

Connect the servo motor with a machine after confirming that the servo motor operates properly alone.

4.2.1 Selection of control mode

Use parameter No.0 to choose the control mode used. After setting, this parameter is made valid by switching
power off, then on.

4.2.2 Position control mode

(1) Power on
1) Switch off the servo-on (SON).
2) When power is switched on, the display shows "C (Cumulative feedback pulses)", and in two second
later, shows data.

(2) Test operation 1
Confirm servo motor operation by operating JOG of test operation mode at lowest speed possible. (Refer to

section 6.8.2)

(3) Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to chapter 5 for the

parameter definitions and to section 6.5 for the setting method.

Parameter No. Name Setting Description
a30o0

Control mode, regenerative

option selection — Position control mode

— MR-RB12 regenerative option is used.

0002
[ Input filter 3.555ms (initial value)
1 Function selection 1 ’
— Electromagnetic brake interlock (MBR) is not used.
— Used in incremental positioning system.
0105
2 Auto tuning L Middle response (initial value) is selected.
— Auto tuning mode 1 is selected.
Electronic gear numerator (CMX) 1 Electronic gear numerator
4 Electronic gear denominator (CDV) 1 Electronic gear denominator

Turn the power off after setting parameters No.0 and 1. Then switch power on again to make the set
parameter values valid.
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(4) Servo-on
Switch the servo-on in the following procedure.
1) Switch on power supply.
2) Switch on the servo-on (SON).
When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is
locked.

(5) Command pulse input
Entry of a pulse train from the positioning device rotates the servo motor. At first, run it at lowest speed
possible and check the rotation direction, etc. If it does not run in the intended direction, check the input
signal.
On the status display, check the speed, command pulse frequency, load factor, etc. of the servo motor.
When machine operation check is over, check automatic operation with the program of the positioning
device.
This servo amplifier has a real-time auto tuning function under model adaptive control. Performing
operation automatically adjusts gains. The optimum tuning results are provided by setting the response
level appropriate for the machine in parameter No.2. (Refer to chapter 7)

(6) Home position return
Make home position return as required.

(7) Stop
In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.9 for the servo motor equipped with electromagnetic brake. Note that the stop pattern of
forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF is as described below.
(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.
(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.
(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.E6 (servo emergency stop warning) occurs.
(d) Forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF
The droop pulse value is erased and the servo motor is stopped and servo-locked. It can be run in the
opposite direction.
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4.2 .3 Internal speed control mode

(1) Power on
1) Switch off the servo-on (SON).

2) When circuit power is switched on, the display shows "r (servo motor speed)”, and in two second later,
shows data.

(2) Test operation
Using jog operation in the test operation mode, make sure that the servo motor operates. (Refer to section
6.8.2.)

(3) Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to chapter 5 for the
parameter definitions and to section 6.5 for the setting method.

Parameter No. Name Setting Description
) . boombo2
0 g;g::rtci)cl)?ode, regenerative option — Internal speed control mode
— Regenerative option is not used.
0d12
1 Function selection 1 E— Input filter 3.555ms (initial value)
— Electromagnetic brake interlock (MBR) is used.
o105
2 Auto tuning E— Middle response (initial value) is selected.
— Auto tuning mode 1 is selected.
Internal speed command 1 1000 Set 1000r/min.
Internal speed command 1 1500 Set 1500r/min.
10 Internal speed command 1 2000 Set 2000r/min.
11 Acceleration time constant 1000 Set 1000ms.
12 Deceleration time constant 500 Set 500ms.
13 tSir-np:tct:g:]r;tz;(;](;eIeration/deceleration 0 Not used

Turn the power off after setting parameters No.0 and 1. Then switch power on again to make the set
parameter values valid.

(4) Servo-on
Switch the servo-on in the following procedure.
1) Switch on circuit power supply.

2) Switch on the servo-on (SON).
When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is
locked.

(5) Start
Using speed selection 1 (SP1) and speed selection 2 (SP2), choose the servo motor speed. Turn on
forward rotation start (ST1) to run the motor in the forward rotation (CCW) direction or reverse rotation start
(ST2) to run it in the reverse rotation (CW) direction. At first, set a low speed and check the rotation
direction, etc. If it does not run in the intended direction, check the input signal.
On the status display, check the speed, load factor, etc. of the servo motor.
When machine operation check is over, check automatic operation with the host controller or the like.
This servo amplifier has a real-time auto tuning function under model adaptive control. Performing
operation automatically adjusts gains. The optimum tuning results are provided by setting the response
level appropriate for the machine in parameter No.2. (Refer to chapter 7)

4-4
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(6) Stop
In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.9 for the servo motor equipped with electromagnetic brake. Note that simultaneous ON
or simultaneous OFF of forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF and
forward rotation start (ST1) or reverse rotation start (ST2) signal has the same stop pattern as described
below.
(a) Servo-on (SON) OFF

The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.

(c) Emergency stop (EMG) OFF

The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.EG6 (servo emergency stop warning) occurs.

(d) Forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF
The servo motor is brought to a sudden stop and servo-locked. The motor may be run in the opposite
direction.

(e) Simultaneous ON or simultaneous OFF of forward rotation start (ST1) and reverse rotation start (ST2)
signals
The servo motor is decelerated to a stop.

POINT |

= A sudden stop indicates deceleration to a stop at the deceleration time constant
of zero.
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MEMO
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5. PARAMETERS

/N\cAUTION

= Never adjust or change the parameter values extremely as it will make operation

instable.

5.1 Parameter list

5.1.1 Parameter write inhibit

POINT |

- After setting the parameter No.19 value, switch power off, then on to make that

setting valid.

This servo amplifier, its parameters are classified into the basic parameters (No.0 to 19), expansion
parameters 1 (No.20 to 49) and expansion parameters 2 (No.50 to 84) according to their safety aspects and
frequencies of use. In the factory setting condition, the customer can change the basic parameter values but
cannot change the expansion parameter values. When fine adjustment, e.g. gain adjustment, is required,
change the parameter No.19 setting to make the expansion parameters write-enabled.
The following table indicates the parameters which are enabled for reference and write by the setting of
parameter No.19. Operation can be performed for the parameters marked O.

. . Basic parameters Expansion parameters 1 | Expansion parameters 2
Parameter No.19 setting Operation
No.0 to 19 No.20 to 49 No.50 to 84
0000 Reference O
(initial value) Write O
Reference No.19 only
000A
Write No.19 only
0008 Referfance O O
Write O
000C Reference O O
Write O O
000E Reference O O O
Write O O O
Reference O
100B
Write No.19 only
100G Referfance O O
Write No.19 only
100E Reference O O O
Write No.19 only
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5.1.2 Lists
POINT |
* For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter
setting valid.
The symbols in the control mode column of the table indicate the following modes.
P: Position control mode
S: Internal speed control mode
(1) Item list
No. | Symbol Name Control Initial Unit Custc.)mer
mode value setting
0 *STY | Control mode, regenerative option selection P-S | (Note 1)
1 *OP1 | Function selection 1 P-S 0002
2 ATU | Auto tuning P-S 0105
3 CMX | Electronic gear numerator P 1
4 CDV | Electronic gear denominator P 1
5 INP [ In-position range P 100 pulse
6 PG1 | Position loop gain 1 P 35 rad/s
7 PST Posit.ic.)n comman.d acceleration/deceleration time constant P 3 ms
o (Position smoothing)
E SC1 | Internal speed command 1 S 100 r/min
§ 9 SC2 | Internal speed command 2 S 500 r/min
09) 10 SC3 | Internal speed command 3 S 1000 r/min
,;‘8 11 STA | Acceleration time constant S 0 ms
12 STB | Deceleration time constant S 0 ms
13 STC | S-pattern acceleration/deceleration time constant S 0 ms
14 For manufacturer setting 0
15 | *SNO [ Station number setting P-S 0 station
16 | *BPS [ Serial communication function selection, alarm history clear P-S 0000
17 | MOD | Analog monitor output P-S 0100
18 | *DMD | Status display selection P-S 0000
19 | *BLK [ Parameter write inhibit P-S 0000
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No. | Symbol Name Control Initial Unit Custc.)mer
mode value setting

20 | *OP2 [ Function selection 2 P-S 0000

21 *OP3 [ Function selection 3 (Command pulse selection) P 0000

22 *OP4 | Function selection 4 P-S 0000

23 FFC | Feed forward gain P 0 %

24 ZSP | Zero speed P-S 50 r/min

25 For manufacturer setting 0

26 For manufacturer setting 100

pulse

27 | *ENR | Encoder output pulses P-S 4000 Irev

28 TL1 Internal torque limit 1 P-S 100 %

29 For manufacturer setting 0

30 For manufacturer setting 0
< 31 MO1 | Analog monitor 1 offset P-S 0 mV
g 32 MO2 | Analog monitor 2 offset P-S 0 mV
g 33 MBR | Electromagnetic brake sequence output P-S 100 ms
s , o o Multiplier
? 34 GD2 | Ratio of load inertia moment to servo motor inertia moment P:S 70 (X10°)
'2 35 PG2 | Position loop gain 2 P 35 rad/s
u:-;- 36 VG1 | Speed loop gain 1 P-S 177 rad/s

37 VG2 | Speed loop gain 2 P-S 817 rad/s

38 VIC | Speed integral compensation P-S 48 ms

39 VDC | Speed differential compensation P-S 980

40 For manufacturer setting 0

41 *DIA | Input signal automatic ON selection P-S 0000

42 *DI1 | Input signal selection 1 P-S 0002

43 *DI2 | Input signal selection 2 (CN1-4) P-S 0111

44 *DI3 [ Input signal selection 3 (CN1-3) P-S 0882

45 *DI4 | Input signal selection 4 (CN1-5) P-S 0995

46 *DI5 | Input signal selection 5 (CN1-6) P-S 0000

47 *DI6 | Input signal selection 6 (CN1-7) P-S 0000

48 | *LSPN | LSP/LSN input terminals selection P-S 0403

49 | *DO1 | Output signal selection 1 P-S 0000
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No. | Symbol Name Control Initial Unit Custc.)mer
mode value setting
50 For manufacturer setting 0000
51 *OP6 | Function selection 6 P-S 0000
52 For manufacturer setting 0000
53 | *OP8 | Function selection 8 P-S 0000
54 | *OP9 | Function selection 9 P-S 0000
55 | *OPA | Function selection A P 0000
56 SIC Serial communication time-out selection P-S 0 S
57 For manufacturer setting 10
58 NH1 Machine resonance suppression filter 1 P-S 0000
59 NH2 | Machine resonance suppression filter 2 P-S 0000
60 LPF Low-pass filter/adaptive vibration suppression control P-S 0000
. N L Multiplier
61 | GD2B | Ratio of load inertia moment to Servo motor inertia moment 2 P:S 70 (X10°)
62 | PG2B | Position control gain 2 changing ratio P 100 %
63 | VG2B | Speed control gain 2 changing ratio P-S 100 %
; 64 | VICB | Speed integral compensation changing ratio P-S 100 %
é 65 | *CDP | Gain changing selection P-S 0000
g 66 CDS | Gain changing condition P-S 10 (Note 2)
g' 67 CDT | Gain changing time constant P-S 1 ms
'§ 68 For manufacturer setting 0
g 69 | CMX2 | Command pulse multiplying factor numerator 2 P 1
W1 70| cMx3 | Command pulse multiplying factor numerator 3 P 1
71 | CMX4 | Command pulse multiplying factor numerator 4 P 1
72 SC4 Internal speed command 4 S 200 r/min
73 SC5 Internal speed command 5 S 300 r/min
74 SC6 Internal speed command 6 S 500 r/min
75 SC7 Internal speed command 7 S 800 r/min
76 TL2 Internal torque limit 2 P-S 100 %
77 For manufacturer setting 100
78 10000
79 10
80 10
81 100
82 100
83 100
84 0000

Note 1. Depends on the capacity of the servo amplifier.
2. Depends on the parameter No.65 setting.
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(2) Details list

Class

No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control
mode

Basic parameters

*STY

Control mode, regenerative option selection
Used to select the control mode and regenerative option.

L]

_I_—Select the control mode.
0: Position
1: Position and internal speed
2: Internal speed

Motor series selection
0: HC-KFE * HF-KE
1: HC-SFE - HF-SE
Selection of regenerative option
0: Regenerative option is not used
* For the servo amplifier of 200W or
lower, regenerative resistor is not used.
* For the servo amplifier of 400W or
higher, built-in regenerative resistor is
used.
2: MR-RB032
3: MR-RB12
4: MR-RB32
5: MR-RB30
6: MR-RB50 (Cooling fan is required)

Motor capacity selection
0: 100W

1 200W

1 400W

1 500W

1 750W

:1kW

1 1.5kW

1 2kW

NOoO O~ WN =

POINT |

- Wrong setting may cause the regenerative option to burn.
- If the regenerative option selected is not for use with the servo
amplifier, parameter error (AL.37) occurs.

100W
: 0000

200W
11000

400W
12000

750W
14000

1kW
15010

2kW
16010

Refer to
name
and
function
column.

P-S

*OP1

Function selection 1
Used to select the input signal filter, the function of pin CN1-12.

If external input signal causes chattering
due to noise, etc., input filter is used to
suppress it.
0: None
1:1.777[ms]
2: 3.555[ms]
3: 5.333[ms]
— CN1-12 function selection
0: Zero Speed detection signal
1: Electromagnetic brake interlock (MBR)

0002

Refer to
name
and
function
column.
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
2 ATU | Auto tuning 0105 Refertol P-S
Used to selection the response level, etc. for execution of auto tuning. name
Refer to chapter 7. and
n.n. function
L column.
T Auto tuning response level setting
Set Response | Machine resonance
value level frequency guideline
1 Low 15Hz
2 response 20Hz
3 25Hz
4 30Hz
5 35Hz
6 45Hz
! Middle SSHz
8 70Hz
response
9 85Hz
A 105Hz
B 130Hz
C 160Hz
D 200Hz
E High 240Hz
o E response 300Hz
% « If the machine hunts or generates
g large gear sound, decrease the
g set value.
) + To improve performance, e.g.
& shorten the settling time, increase
o the set value.
Gain adjustment mode selection
(For more information, refer to section 7.1.1.)
Set Gain adjustment mode Description
value
0 Interpolation mode Fixes position control gain 1
(parameter No.6).
1 Auto tuning mode 1 Ordinary auto tuning.
2 | Auto tuning mode 2 Fixes the load inertia moment
ratio set in parameter No.34.
Response level setting can be
changed.
3 Manual mode 1 Simple manual adjustment.
4 Manual mode 2 Manual adjustment of all gains.
3 CMX | Electronic gear numerator 1 0 P
Used to set the electronic gear numerator value. 1
For the setting, refer to section 5.2.1. to
Setting "0" automatically sets the resolution of the servo motor connected. 65535
4 CDV | Electronic gear denominator 1 1 P
Used to set the electronic gear denominator value. to
For the setting, refer to section 5.2.1. 65535
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
5 INP | In-position range 100 pulse 0 P
Used to set the in-position signal (INP) output range in the command pulse to
increments prior to electronic gear calculation. 10000
6 PG1 | Position loop gain 1 35 red/s 4 P
Used to set the gain of position loop. to
Increase the gain to improve track ability in response to the position 2000
command.
When auto turning mode 1,2 is selected, the result of auto turning is
automatically used.
7 PST [ Position command acceleration/deceleration time constant 3 ms 0 P
(position smoothing) to
Used to set the time constant of a low-pass filter in response to the position 20000
command.
You can use parameter No.55 to choose the primary delay or linear
acceleration/deceleration control system. When you choose linear
acceleration/deceleration, the setting range is 0 to 10ms. Setting of longer
than 10ms is recognized as 10ms.
POINT |
- When you have chosen linear acceleration/deceleration, do not
select control selection (parameter No.0) and restart after
instantaneous power failure (parameter No.20). Doing so will cause
the servo motor to make a sudden stop at the time of position control
0 switching or restart.
% Example: When a command is given from a synchronizing detector,
% synchronous operation can be started smoothly if started during line
g operation.
(o]
(%]
g / Q
Q Synchronizing
detector 7
Start —
Servo motor
Servo amplifier
Without time ] '
constant setting ™ /
/ With time
Servo motor ‘," constant setting
speed R
ON ; t
Startﬁ
8 SC1 | Internal speed command 1 100 r/min 0 to S
Used to set speed 1 of internal speed commands. instan-
taneous
permis-
sible
speed
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Speed command

Speed
Servo motor

Or/min

—» Time
STCSTA STC sTC''STB'STC

STA: Acceleration time constant (parameter No.11)

STB: Deceleration time constant (parameter No.12)

STC: S-pattern acceleration/deceleration time constant

(parameter No.13)

Long setting of STA (acceleration time constant) or STB (deceleration time
constant) may produce an error in the time of the arc part for the setting of
the S-pattern acceleration/deceleration time constant.
The upper limit value of the actual arc part time is limited by

2000000 2000000
STA STB

(Example) At the setting of STA=20000, STB=5000 and STC=200,
the actual arc part times are as follows.

for acceleration or by for deceleration.

Limited to 100[ms] since

During acceleration: 100[ms] 2000000

20000 = 100[ms] <200[ms].

200[ms] as set since
During deceleration: 200[ms] 2000000

5000 = 400[ms] >200[ms].

Class | No. | Symbol Name and function Initial Unit Setting | Control
value range | mode
9 SC2 | Internal speed command 2 500 r/min | 0 to S
Used to set speed 2 of internal speed commands. instan-
taneous
permis-
sible
speed
10 SC3 | Internal speed command 3 1000 | r/min |[Oto S
Used to set speed 3 of internal speed commands. instan-
taneous
permis-
sible
speed
11 STA | Acceleration time constant 0 ms 0 S
Used to set the acceleration time required to reach the rated speed from to
Or/min in response to the internal speed commands 1 to 7. 20000
If the preset speed command is
lower than the rated speed,
Speed . L
acceleration/deceleration time
Rated [~=~~-"""~ will be shorter.
speed
zero — +Time
speed Parameter Parameter
No.11 setting No.12 setting
For example for the servo motor of 3000r/min rated speed, set 3000 (3s) to
increase speed from Or/min to 1000r/min in 1 second.
2] 12 STB | Deceleration time constant 0
% Used to set the deceleration time required to reach Or/min from the rated
% speed in response to the internal speed commands 1to 7.
8
2 13 STC | S-pattern acceleration/deceleration time constant 0 ms 0 S
@ Used to smooth start/stop of the servo motor. to
Set the time of the arc part for S-pattern acceleration/deceleration. 1000

5-8
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
14 For manufacturer setting 0
Do not change this value by any means.
15 | *SNO | Station number setting 0 station 0 P-S
Used to specify the station number for serial communication. to
Always set one station to one axis of servo amplifier. If one station number 31
is set to two or more stations, normal communication cannot be made.
16 | *BPS | Serial communication function selection, alarm history clear 0000 Refertol P-S
Used to select the serial communication baud rate, select various name
communication conditions, and clear the alarm history. and
function
.n.. column.
T _‘_—Serial baud rate selection
0: 9600 [bps]
1: 19200[bps]
2: 38400[bps]
3: 57600[bps]
Alarm history clear
0: Invalid (not cleared)
1: Valid (cleared)
When alarm history clear is made valid,
the alarm history is cleared at next power-on.
After the alarm history is cleared, the setting
” is automatically made invalid (reset to 0).
g Serial communication response delay time
£ 0: Invalid
g 1: Valid, reply sent after delay time of 800us or more
m 17 | MOD | Analog monitor output 0100 Referto| P-S
Used to selection the signal provided to the analog monitor (MO1) - analog name
monitor (MO2) output. (Refer to section 5.2.2.) and
function
n.n. column.

L l |
Setting | Analog monitor 2 (MO2) | Analog monitor 1 (MO1)

0 Servo motor speed (+8V/max. speed)

-

Torque (£8V/max. torque)

Servo motor speed (+8V/max. speed)

Torque (+8V/max. torque)

Current command (+8V/max. current command)

Command pulse frequency (+10V/500kpulse/s)

Droop pulses (+=10V/128 pulses)
Droop pulses (+=10V/2048 pulses)
Droop pulses (+=10V/8192 pulses)
Droop pulses (+=10V/32768 pulses)
Droop pulses (+=10V/131072 pulses)
Bus voltage (4+8V/400V)

[vs i i IEUoN eI BN BN IS, |l IF-N RSN I \N]
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
18 | *DMD | Status display selection 0000 Refertol P-S
Used to select the status display shown at power-on. name
and
nn.. function
L Selection of status display at column.
power-on
0: Cumulative feedback pulses
1: Servo motor speed
2: Droop pulses
3: Cumulative command pulses
4: Command pulse frequency
7: Regenerative load ratio
8: Effective load ratio
9: Peak load ratio
A: Instantaneous torque
B: Within one-revolution position low
C: Within one-revolution position high
D: Load inertia moment ratio
E: Bus voltage
—— Status display at power-on in
corresponding control mode
0: Depends on the control mode.
Control mode Status display at power-on
Position Cumulative feedback pulses
S Position/ Cumulative feedback pulses/
g internal speed servo motor speed
g Internal speed Servo motor speed
_S 1: Depends on the first digit setting of this parameter.
3
m
19 | *BLK | Parameter write inhibit 0000 Refertol P-S
Used to select the reference and write ranges of the parameters. name
Operation can be performed for the parameters marked O. and
function
Basic Expansion Expansion column.
Set .
value Operation parameters | parameters 1 | parameters 2
No.0 to 19 No.20t0 49 | No.50 to 84
0000 Reference O
(Initial .
value) Write O
000A Referfance No.19 only
Write No.19 only
000B Referfance O O
Write O
Reference O O
0ooC
Write O O
Reference O O O
000E
Write O O O
100B Refer.ence O
Write No.19 only
100G Refer‘ence O O
Write No.19 only
100E Referfance O O O
Write No.19 only

5- 10
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Class

No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control
mode

Expansion parameters 1

20

*OP2

Function selection 2
Used to select restart after instantaneous power failure,

servo lock at a stop in internal speed control mode, and slight vibration

suppression control.

HEEE

_I:Restart after instantaneous
power failure

If the power supply voltage has
returned to normal after an
undervoltage status caused by the
reduction of the input power supply
voltage in the speed control mode,
the servo motor can be restarted by
merely turning on the start signal
without resetting the alarm.

0: Invalid (Undervoltage alarm

(AL.10) occurs.)
1: Valid

L Stop-time servo lock selection
The shaft can be servo-locked to
remain still at a stop in the internal
speed control mode.

0: Valid

1: Invalid

L Slight vibration suppression control
Made valid when auto tuning selection is
set to "0400" in parameter No.2.
Used to suppress vibration at a stop.
0: Invalid
1: Valid

\— Encoder cable communication system selection

0: Two-wire type

1: Four-wire type
Incorrect setting will result in an encoder alarm 1
(AL.16) or encoder alarm 2 (AL.20).

0000

Refer to
name
and
function
column.

21

*OP3

Function selection 3 (Command pulse selection)
Used to select the input form of the pulse train input signal.
(Refer to section 3.4.1.)

_‘_—Command pulse train input form
0: Forward/reverse rotation pulse train
1: Signed pulse train
2: A - B-phase pulse train

Pulse train logic selection
0: Positive logic
1: Negative logic

0000

Refer to
name
and

function
column.
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Class | No. [ Symbol Name and function Initial Unit Setting | Control
value range | mode
22 | *OP4 | Function selection 4 0000 Referto| P+ S
Used to select stop processing at forward rotation stroke end (LSP) - name
reverse rotation stroke end (LSN) off and choose TLC/VLC output. and
function
nnn. column.
"T— Howtomake a stop when forward
rotation stroke end (LSP) -
reverse rotation stroke end (LSN)
is valid. (Refer to section 5.2.3.)
0: Sudden stop
1: Slow stop
23 | FFC | Feed forward gain 0 % 0 P
Set the feed forward gain. When the setting is 100%, the droop pulses to
during operation at constant speed are nearly zero. However, sudden 100
acceleration/deceleration will increase the overshoot. As a guideline, when
the feed forward gain setting is 100%, set 1s or more as the
acceleration/deceleration time constant up to the rated speed.
24 ZSP | Zero speed 50 r/min 0 P-S
Used to set the output range of the zero speed (ZSP). to
-~ 10000
g 25 For manufacturer setting 0
g 26 Do not change this value by any means. 100
g 27 | *ENR [ Encoder output pulses 4000 | pulse/ 1 P-S
g‘ Used to set the encoder pulses (A-phase or B-phase) output by the servo rev to
2 amplifier. 65535
S Set the value 4 times greater than the A-phase or B-phase pulses.
g You can use parameter No.54 to choose the output pulse designation or
]

output division ratio setting.
The number of A - B-phase pulses actually output is 1/4 times greater than
the preset number of pulses.
The maximum output frequency is 1.3Mpps (after multiplication by 4). Use
this parameter within this range.
- For output pulse designation
Set "0O0OO" (initial value) in parameter No.54.
Set the number of pulses per servo motor revolution.
Output pulse = set value [pulses/rev]
At the setting of 5600, for example, the actually A - B-phase pulses output
are as indicated below.
5600

A - B-phase output pulses = 4

= 1400[pulse]

+ For output division ratio setting
Set "10O0O0O" in parameter No.54.
The number of pulses per servo motor revolution is divided by the set
value.
Resolution per servo motor revolution

Set value

At the setting of 8, for example, the actually A - B-phase pulses output
are as indicated below.

Output pulse = [pulses/rev]

10000

A+ B-phase output pulses = 8

. %':. 313[pulse]

5-12
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Class | No. [ Symbol Name and function Initial Unit Setting | Control
value range | mode
28 T Internal torque limit 1 100 % 0 P-S
Set this parameter to limit servo motor torque on the assumption that the to
maximum torque is 100[%]. 100
When 0 is set, torque is not produced.
(Note)
External
input Torque limit value made valid
signals
TL1
0 Internal torque limit value 1 (parameter No.28)
1 Parameter No.76 > Parameter No.28: Parameter No.28
Parameter No.76 < Parameter No.28: Parameter No.76
Note. 0: off
1:on
When torque is output in analog monitor output, this set value is the
maximum output voltage (+8V). (Refer to section 3.4.1 (5))
29 For manufacturer setting 0
30 Do not change this value by any means.
31 MO1 | Analog monitor 1 offset 0 mv —999 p.s
Used to set the offset voltage of the analog monitor 1 (MO1). to 999
32 | MO2 | Analog monitor 2 offset 0 iy —999 p.s
Used to set the offset voltage of the analog monitor 2 (MO2). to 999
33 MBR | Electromagnetic brake sequence output 100 ms 0 P-S
Used to set the delay time (Tb) between electronic brake interlock (MBR) to
and the base drive circuit is shut-off. 1000
34 GD2 | Ratio of load inertia moment to servo motor inertia moment 70 Multi- 0 P-S
b Used to set the ratio of the load inertia moment to the servo motor shaft plier to
§ inertia moment. When auto tuning mode 1 and interpolation mode is (x10™"y| 3000
g selected, the result of auto tuning is automatically used.
g (Refer to section 7.1.1)
2 In this case, it varies between 0 and 1000.
‘% 35 PG2 | Position loop gain 2 35 rad/s 1 P
g Used to set the gain of the position loop. to
i} Set this parameter to increase the position response to level load 1000
disturbance. Higher setting increases the response level but is liable to
generate vibration and/or noise.
When auto tuning mode 1 - 2 and interpolation mode is selected, the result
of auto tuning is automatically used.
36 VG1 | Speed loop gain 1 177 rad/s 20 P-S
Normally this parameter setting need not be changed. to
Higher setting increases the response level but is liable to generate 8000
vibration and/or noise.
When auto tuning mode 1 - 2, manual mode and interpolation mode is
selected, the result of auto tuning is automatically used.
37 VG2 | Speed loop gain 2 817 rad/s 20 P-S
Set this parameter when vibration occurs on machines of low rigidity or to
large backlash. Higher setting increases the response level but is liable to 20000
generate vibration and/or noise.
When auto tuning mode 1 - 2 and interpolation mode is selected, the result
of auto tuning is automatically used.
38 VIC | Speed integral compensation 48 ms 1 P-S
Used to set the integral time constant of the speed loop. to
Higher setting increases the response level but is liable to generate 1000
vibration and/or noise.
When auto tuning mode 1 - 2 and interpolation mode is selected, the result
of auto tuning is automatically used.
39 VDC | Speed differential compensation 980 0 P-S
Used to set the differential compensation. to
Made valid when the proportion control (PC) is switched on. 1000

5- 13
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Class

No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control
mode

Expansion parameters 1

40

For manufacturer setting
Do not change this value by any means.

0

41

*DIA

Input signal automatic ON selection
Used to set automatic servo-on (SON) - forward rotation stroke end
(LSP) - reverse rotation stroke end (LSN).

_l_—Servo-on (SON) input selection
0: Switched on/off by external input.
1: Switched on automatically in servo
amplifier.
(No need of external wiring)

Forward rotation stroke end (LSP)
input selection
0: Switched on/off by external input.
1: Switched on automatically in servo
amplifier.
(No need of external wiring)

— Reverse rotation stroke end (LSN)
input selection
0: Switched on/off by external input.
1: Switched on automatically in servo
amplifier.
(No need of external wiring)

0000

Refer to
name
and
function
column.

42

*DI

Input signal selection 1
Used to assign the control mode changing signal input pins and to set the
clear (CR).

“T—cControl change (LOP) input pin assignment
Used to set the control mode change signal
input connector pins. Note that this parameter is
made valid when parameter No.0 is set to
select the position/internal speed change mode.

Set value Connector pin No.
0 CN1-4
1 CN1-3
2 CN1-5
3 CN1-6
4 CN1-7

If forward rotation stroke end (LSP) or reverse
rotation stroke end (LSN) is assigned to any pin
with parameter No.48, this setting is invalid.

— Clear (CR) selection
0: Droop pulses are cleared on the leading edge.
1: While turning on, droop pulses are always
cleared.

0002

Refer to
name
and
function
column.
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Class | No. [ Symbol Name and function Initial Unit Setting | Control
value range | mode
43 *DI2 | Input signal selection 2 (CN1-4) 0111 Referto| P-S
Allows any input signal to be assigned to CN1-pin 4. name
Note that the setting digit and assigned signal differ according to the control and
mode. function
oJo] ]| =
T Position )
Input signals of
control mode .
CN1-pin 4
Internal speed
selected.
control mode
Signals that may be assigned in each control mode are indicated below by
their symbols.
Setting of any other signal will be invalid.
(Note) Control mode
Set value
P S
0
-~ 1 SON SON
(2]
3 2 RES RES
(0]
§ 3 PC PC
g 4
5
® 5 CR CR
g 6 SP1
]
7 SP2
8 ST1
9 ST2
A SP3
B CM1
Cc CM2
D TL1 TL1
E CDP CDP
F

Note. P: Position control mode
S: Internal speed control mode
This parameter is unavailable when parameter No.42 is set to assign the
control change (LOP) to CN1-pin 4.
This parameter is unavailable when parameter No.48 is set to assign the
Forward rotation stroke end (LSP) and Reverse rotation stroke end (LSN)
to be assigned to CN1-pin 4.
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L Position
control mode

Internal speed
control mode

Input signals of
CN1-pin 6
selected.

This parameter is unavailable when parameter No.42 is set to assign the
control change (LOP) to CN1-pin 6.

This parameter is unavailable when parameter No.48 is set to assign the
Reverse rotation stroke end (LSN) to be assigned to CN1-pin 6.

Class | No. | Symbol Name and function Initial Unit Setting | Control
value range | mode
44 *DI3 | Input signal selection 3 (CN1-3) 0882 Referto| P-S
Allows any input signal to be assigned to CN1-pin 3. name
The assignable signals and setting method are the same as in input signal and
selection 2 (parameter No.43). function
oo | |
T Position )
control mode Input signals of
Int | q CN1-pin 3
nternal spee selected.
control mode
This parameter is unavailable when parameter No.42 is set to assign the
control change (LOP) to CN1-pin 3.
This parameter is unavailable when parameter No.48 is set to assign the
Forward rotation stroke end (LSP) and Reverse rotation stroke end (LSN) to
be assigned to CN1-pin 3.
45 *DI4 | Input signal selection 4 (CN1-5) 0995 Referto| P-S
Allows any input signal to be assigned to CN1-pin 5. name
The assignable signals and setting method are the same as in input signal and
E selection 2 (parameter No.43). function
[]
o)
: ofo] [ .
g T Position )
c Input signals of
5 control mode .
> CN1-pin 5
c Internal speed
© selected.
3 control mode
[
This parameter is unavailable when parameter No.42 is set to assign the
control change (LOP) to CN1-pin 5.
This parameter is unavailable when parameter No.48 is set to assign the
Forward rotation stroke end (LSP) and Reverse rotation stroke end (LSN) to
be assigned to CN1-pin 5
46 *DI5 | Input signal selection 5 (CN1-6) 0000 Referto| P-S
Allows any input signal to be assigned to CN1-pin 6. name
The assignable signals and setting method are the same as in input signal and
selection 2 (parameter No.43). function
column.
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Class | No. | Symbol Name and function Initial Unit Setting | Control
value range | mode
47 *DI6 | Input signal selection 6 (CN1-7) 0000 Referto| P-S
Allows any input signal to be assigned to CN1-pin 7. name
The assignable signals and setting method are the same as in input signal and
selection 2 (parameter No.43). function
nn.. column.
T Position
control mode | NPut s'ignals of
Internal speed CN1-pin 7
control mode selected.
This parameter is unavailable when parameter No.42 is set to assign the
control change signal (LOP) to CN1-pin 7.
This parameter is unavailable when parameter No.48 is set to assign the
Forward rotation stroke end (LSP) to be assigned to CN1-pin 7.
48 | *LSPN | LSP/LSN input terminal selection 0403 Referto| P-S
Select the pins where the forward rotation stroke end (LSP) and reverse name
_ rotation stroke end (LSN) will be assigned. If the signals have already been and
) assigned using parameter No.42 to 47, this parameter setting has function
o preference. column
g However, if the forward rotation stroke end (LSP) is assigned at pin 6 of ’
g CN1 (default setting), the setting of parameter No.46 takes priority.
S Similarly, if the reverse rotation stroke end (LSN) is assigned at pin 7 of
@ CN1 (default setting), the setting of parameter No.47 takes priority. If the
§ forward rotation stroke end (LSP) and reverse rotation stroke end (LSN) are
[

assigned at the same pin, the forward rotation stroke end (LSP) takes
priority while the reverse rotation stroke end (LSN) is disabled.

—l: Select the pin where the forward rotation stroke
end (LSP) will be assigned.

Set value| Connector pin No.
0
1 CN1-5
2 CN1-4
3 CN1-6
4 CN1-7
5 CN1-3

Select the pin where the reverse rotation stroke
end (LSN) will be assigned. The settings are the
same as those of the first digit.
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) Initial | Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
49 | *DO1 [ Output signal selection 1 0000 Referto| P-S
Used to select the connector pins to output the alarm code and warning name
(WNG). and
function
nn.. column.
Setting of alarm code output
Connector pins
Set value
CN1-10 CN1-11 CN1-12
0 INP or SA RD ZSP
1 Alarm code is output at alarm occurrence.
(Note) Alarm code
Alarm Name
(?N1 CN1 | CN1 display
pin 10| pin 11|pin 12
88888 | Watchdog
AL.12 | Memory error 1
AL.13 [ Clock error
AL.15 | Memory error 2
0 0 0 AL.17 | Board error 2
AL.19 | Memory error 3
AL.37 | Parameter error
; AL.8A | Serial communication time-out error
E AL.8E [ Serial communication error
9]
= AL.30 | Regenerative error
© 0 1 0
© AL.33 | Overvoltage
Q
s 1 0 0 AL.10 | Undervoltage
2 AL.45 | Main circuit device overheat
g 1 1 0 AL.46 | Servo motor overheat
w AL.50 | Overload 1
AL.51 | Overload 2
AL.24 | Main circuit
0 0 1
AL.32 | Overcurrent
AL.31 | Overspeed
0 1 1 AL.35 | Command pulse frequency error

AL.52 | Error excessive
AL.16 | Encoder error 1
1 0 1 AL.1A | Motor combination error
AL.20 | Encoder error 2

Note. O: off
1:0n
— Setting of warning (WNG) output
Select the connector pin to output warning. The old signal
before selection will be unavailable.

Set value Connector pin No.
0 Not output.
1 CN1-11
2 CN1-9
3 CN1-10
4 CN1-12
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—[Servo motor rotation direction changing
Changes the servo motor rotation
direction for the input pulse train.

Servo motor rotation direction
Set value At forward rotation At reverse rotation
pulse input pulse input
0 CCW CW
1 Ccw CcCw

L_ Encoder pulse output phase changing
Changes the phases of A - B-phase encoder pulses output .

Servo motor rotation direction

Set value cow W

A—phasef 1 f 1 f lA—phasef 1 f } f l
B-phasel f l f 1 f B-phasef l f l f l

1 A—phaseflflflA—phaseflf}fl
B—phasef l f l f l B—phasel f 1 f l f

L Encoder output pulse setting selection (refer to parameter No.27)
0: Output pulse setting
1: Division ratio setting

. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
50 For manufacturer setting 0000
Do not change this value by any means.
51 *OP6 | Function selection 6 0000 Referto| P-S
Used to select the operation to be performed when the reset (RES) name
switches on. and
function
n.nn column.
LOperation to be performed when the
reset (RES) switches on
0: Base circuit shut off
1: Base circuit not shut off
52 For manufacturer setting 0000
Do not change this value by any means.
53 | *OP8 | Function selection 8 0000 Referto| P-S
Used to select the protocol of serial communication. name
and
n..n function
L column.
Protocol checksum selection
0: Yes (checksum added)
1: No (checksum not added)
z Protocol checksum selection
< 0: With station numbers
£ 1: No station numbers
g
-é 54 | *OP9 | Function selection 9 0000 Referto| P-S
§ Use to select the command pulse rotation direction, encoder output pulse name
] direction and encoder pulse output setting. and
function
..n. column.
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|:Notch frequency

Same setting as in parameter No.58
However, you need not set "00" if you have
set adaptive vibration suppression control to
be "valid" or "held".

—— Notch depth
Same setting as in parameter No.58

. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
55 | *OPA | Function selection A 0000 Refer to P
Used to select the position command acceleration/deceleration time name
constant (parameter No.7) control system. and
function
nn.n column.
L Position command acceleration/deceleration
time constant control
0: Primary delay
1: Linear acceleration/deceleration
56 SIC | Serial communication time-out selection 0 0 P-S
Used to set the communication protocol time-out period in [s].
When you set "0", time-out check is not made. s 1t0 60
57 For manufacturer setting 10
Do not change this value by any means.
58 NH1 [ Machine resonance suppression filter 1 0000 Referto| P-S
Used to selection the machine resonance suppression filter. name
(Refer to section 8.2.) and
function
n... column.
— L
Notch frequency selection
o Set "00" when you have set adaptive vibration
%) suppression control to be "valid" or "held"
2 parameter No.60: 100 or 02 O0).
§ S\:::;g Frequency Sveatlt:;g Frequency sztlt:;g Frequency| sztlt:;g Frequency]
S 00 Invalid 08 562.5 10 281.3 18 187.5
2 01 4500 09 500 1 264.7 19 180
§ 02 2250 0A 450 12 250 1A 173.1
w 03 1500 0B 4091 13 236.8 1B 166.7
04 1125 oc 375 14 225 1C 160.1
05 900 oD 346.2 15 214.3 1D 1565.2
06 750 OE 321.4 16 204.5 1E 150
07 642.9 OF 300 17 195.7 1F 145.2
Notch depth selection
Setting Depth Gain
value
0 Deep —40dB
1 to -14dB
2__| shallow —298
3 —4dB
59 NH2 | Machine resonance suppression filter 2 0000 Referto| P-S
Used to set the machine resonance suppression filter. name
and
function
column.
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
60 LPF | Low-pass filter/adaptive vibration suppression control 0000 Referto| P-S
Used to selection the low-pass filter and adaptive vibration suppression name
control. (Refer to chapter 8.) and
function
.n column.
L Low-pass filter selection
0: Valid (Automatic adjustment)
1: Invalid _ VG2 setting x10
When you choose "valid", 2n(1+GD2 setting <0.1) [Hz]
bandwidth filter is set automatically.
Adaptive vibration suppression control selection
Choosing "valid" or "held" in adaptive vibration
suppression control selection makes the machine
resonance suppression filter 1 (parameter No.58) invalid.
0: Invalid
1: Valid
. Machine resonance frequency is always detected
» and the filter is generated in response to resonance to
% suppress machine vibration.
£ 2: Held
g The characteristics of the filter generated so far are held,
S and detection of machine resonance is stopped.
2 Adaptive vibration suppression control sensitivity selection
g Used to set the sensitivity of machine resonance detection.
w 0: Normal
1: Large sensitivity
61 | GD2B | Ratio of load inertia moment to servo motor inertia moment 2 70 Multi- 0 P-S
Used to set the ratio of load inertia moment to servo motor inertia moment plier to
when gain changing is valid. (x10™")| 3000
62 | PG2B | Position control gain 2 changing ratio 100 % 10 P
Used to set the ratio of changing the position control gain 2 when gain to
changing is valid. 200
Made valid when auto tuning is invalid.
63 | VG2B | Speed control gain 2 changing ratio 100 % 10 P-S
Used to set the ratio of changing the speed control gain 2 when gain to
changing is valid. 200
Made valid when auto tuning is invalid.
64 | VICB | Speed integral compensation changing ratio 100 % 50 P-S
Used to set the ratio of changing the speed integral compensation when to
gain changing is valid. Made valid when auto tuning is invalid. 1000




5. PARAMETERS

. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
65 | *CDP | Gain changing selection 0000 Refertol P-S
Used to select the gain changing condition. (Refer to section 8.5.) name
and
nnn. function
—|: column.
Gain changing selection
Gains are changed in accordance with the settings
of parameters No.61 to 64 under any of the following
conditions:
0: Invalid
1: Gain changing (CDP) is ON
2: Command frequency is equal to higher than
parameter No.66 setting
3: Droop pulse value is equal to higher than
parameter No.66 setting
4: Servo motor speed is equal to higher than
parameter No.66 setting
o~ 66 CDS | Gain changing condition 10 kpps 10 P-S
E Used to set the value of gain changing condition (command frequency, pulse to
8 droop pulses, servo motor speed) selected in parameter No.65.The set r/min | 9999
g value unit changes with the changing condition item. (Refer to section 8.5.)
s 67 CDT [ Gain changing time constant 1 ms 0 P-S
% Used to set the time constant at which the gains will change in response to to
g the conditions set in parameters No.65 and 66. 100
. (Refer to section 8.5.)
68 For manufacturer setting 0
Do not change this value by any means.
69 | CMX2 | Command pulse multiplying factor numerator 2 1 0+1 P
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
70 | CMX3 | Command pulse multiplying factor numerator 3 1 0+1 P
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
71 | CMX4 | Command pulse multiplying factor numerator 4 1 0-1 P
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
72 SC4 | Internal speed command 4 200 |[r/min [Oto S
Used to set speed 4 of internal speed commands. instan-
taneous
permis-
sible
speed
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. Initial .| Setting | Control
Class | No. | Symbol Name and function Unit
value range | mode
73 SC5 | Internal speed command 5 300 | r/min 0 to S
Used to set speed 5 of internal speed commands. instan-
taneous
permis-
sible
speed
74 SC6 | Internal speed command 6 500 | r/min 0 to S
Used to set speed 6 of internal speed commands. instant-
aneous
permis-
sible
speed
75 SC7 | Internal speed command 7 800 |r/min [Oto S
o~ Used to set speed 7 of internal speed commands. instant-
12 aneous
% permis-
g sible
53 speed
_5 76 TL2 | Internal torque limit 2 100 % 0 P-S
% Set this parameter to limit servo motor torque on the assumption that the to
u% maximum torque is 100[%]. 100
When 0 is set, torque is not produced.
When torque is output in analog monitor output, this set value is the
maximum output voltage (+8V).
77 For manufacturer setting 100
78 Do not change this value by any means. 10000
79 10
80 10
81 100
82 100
83 100
84 0000
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5.2 Detailed description

5.2.1 Electronic gear

ACAUTION = Wrong setting can lead to unexpected fast rotation, causing injury.

POINT |

CMX

1
- The guideline of the electronic gear setting range is 50 < CDV <30.

If the set value is outside this range, noise may be generated during
acceleration/ deceleration or operation may not be performed at the preset
speed and/or acceleration/deceleration time constants.

- Always set the electronic gear with servo off state to prevent unexpected

operation due to improper setting.

The machine can be moved at any multiplication factor to input pulses.

Deviation
counter

CMX _ Parameter No.3
CDV ~ Parameter No.4

Motor

Feedback pulse

Electronic gear Encoder

The following setting examples are used to explain how to calculate the electronic gear.

POINT

Pb : Ball screw lead [mm]
n : Reduction ratio

A6° : Angle per pulse [° /pulse]

AB : Angle per revolution [° /rev]

= The following specification symbols are required to calculate the electronic gear

Pt : Servo motor resolution [pulses/rev]
A fg; Travel per command pulse [mm/pulse]
AS : Travel per servo motor revolution [mm/rev]

(1) For motion in increments of 104m per pulse
Machine specifications

Ball screw lead Pb =10 [mm]
Reduction ratio: n =1/2
Servo motor resolution: Pt = 10000 [pulses/rev]

CMX Pt Pt 10000

n=NLUNM |
=12 NL

Pb=10[mm]

NM

Servo motor
10000 [pulse/rev]

20000 _ 20

2R Al e = Alo———=10%10 3.

CDV AS n-Pb 1/2-10

Hence, set 20 to CMX and 1 to CDV.

1000 ~ 1
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(2) Conveyor setting example

For rotation in increments of 0.01° per pulse
Servo motor
. e . 10000 [pulse/rev
Machine specifications P ] Table

Table : 360° /rev
Reduction ratio: n =1/18

Servo motor resolution: Pt = 10000 [pulses/rev] Timing belt  4/64

CMX _, .o Pt_ 10000 _ 100 _ 5
cov 2% xe 700" TAs 360 - 20

Hence, set 5 to CMX and 1 to CDV.

5.2.2 Analog monitor

The servo status can be output to two channels in terms of voltage. Using an ammeter enables monitoring the
servo status.

(1) Setting
Change the following digits of parameter No.17.

Parameter No.17

L Analog monitor 1 (MO1) output selection

(Signal output to across MO1-LG)

Analog monitor 2 (MO2) output selection
(Signal output to across MO2-LG)

Parameters No.31 and 32 can be used to set the offset voltages to the analog output voltages. The setting
range is between —999 and 999mV.

Parameter No. Description Setting range [mV]
31 Used to set the offset voltage for the analog monitor 1 (MO1) output. 999 t0 999
32 Used to set the offset voltage for the analog monitor 2 (MO2) output.
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(2) Set content

The servo amplifier is factory-set to output the servo motor speed to Analog monitor 1 (MO1) and the
torque to Analog monitor 2 (MO2). The setting can be changed as listed below by changing the parameter

No.17 value.

Refer to app. 2 for the measurement point.

—500kpps

cw direction‘

0 500kpps

y —10[V]

Setting Output item Description Setting Output item Description
CCW directi CCW directi
0 Servo motor speed 8V] 4 LLWd irection 6 Droop pulses 10pv) A=220¢ irection
! (Note 1) !
] 1
! (£10V/128pulse) !
Max. speed i 128[pulse] i
E 0 Max. speed i 0 128[pulse]
w8V R 2 U1\
CW direction CW direction
1 Torque (Note 2) ADriving in COW direction 7 Droop pulses 10 , CCW direction
Y R vl
i (Note 1) i
I
| (£10V/2048pulse) !
Max. torque i 2048[pulse] |
I <« >
o 0 Max. torque ! 0 2048[pulse]
Driving in aw_d_iréc_ti?)r;‘;_s[v] CW—(;I—ré(—)t_l(—Jlj] _10[\/]
2 | Servo motor speed 8 Droop pulses 10Mv] A CCW direction
cw ccw (Note 1)
direction 8Vl direction (+=10V/8192pulse)
8192[pulse]
E 0 g8192[pulse]
Max. speed 0 Max. speed :
Ccw directionv 1M
3 | Torque (Note 2) 9 Droop pulses 10Mv) 4 CCW direction
Driv_ing i_n 8[V] Driving in (NOte 1)
W Jrection Z1 724 COW directon (£10V/32768pulse)
! 32768[pulse]
I ]
i E 0 32768[pulse]
] I
Max. torque 0 Max. torque E
CW directionv ~10M
4 | Current command 8[V] 4 CCW direction A | Droop pulses 10V] , CCW direction
(Note 1) !
I
Max. command (£=10V/131072pulse) !
current 131072[pulse] i
< ly
0 Max. command | 0 131072[pulse]
current !
y-80VIL 1 oo -10
CW directionv CW direction v
5 | Command pulse L CCW direction B | Bus voltage
frequency
8[vl

0 400[V]
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Note 1. Encoder pulse unit.

2. 8V is outputted at the maximum torque.

However, when parameter No.28 " 76 are set to limit torque, 8V is outputted at the torque highly limited.
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(3) Analog monitor block diagram

|enus
-iIsid
y — |0J}u0d o |0J3U0d y —
+ poads +  puewwod |uonisod [’ p
paadg
uBwIWOoD Aouanbaly asind
vEmt:o esind doo.g puewwo)

as|nd
puewwo)

5- 27



5. PARAMETERS

5.2.3 Using forward/reverse rotation stroke end to change the stopping pattern

The stopping pattern is factory-set to make a sudden stop when the forward/reverse rotation stroke end is
made valid. A slow stop can be made by changing the parameter No.22 value.

Parameter No.22 setting Stopping method
0ooo Sud.d.en stop .
(initial value) Position control mode : Motor stops with droop p.ulse.s cleared.

Internal speed control mode : Motor stops at deceleration time constant of zero.
Slow stop
Position control mode : The motor is decelerated to a stop in accordance with the

ooo1 parameter No.7 value.
Internal speed control mode : The motor is decelerated to a stop in accordance with the

parameter No.12 value.

5.2.4 Alarm history clear

The servo amplifier stores one current alarm and five past alarms from when its power is switched on first. To
control alarms which will occur during operation, clear the alarm history using parameter No.16 before starting
operation.

Clearing the alarm history automatically returns to "OC0O00O".

After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No.16

j Alarm history clear

0: Invalid (not cleared)
1: Valid (cleared)
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5.2.5 Position smoothing

By setting the position command acceleration/deceleration time constant (parameter No.7), you can run the
servo motor smoothly in response to a sudden position command.

The following diagrams show the operation patterns of the servo motor in response to a position command
when you have set the position command acceleration/deceleration time constant.

Choose the primary delay or linear acceleration/deceleration in parameter No.55 according to the machine

used.

(1) For step input

Command
—>
\\\

——— : Input position command

filtering for primary delay

\ — - — : Position command after
\

\\ — - - — : Position command after filtering

[N for linear acceleration/deceleration

\ \ t  :Position command acceleration/

| \ deceleration time constant (parameter No.7)

Command
—
\

—— : Input position command

— - — : Position command after filtering
for linear acceleration/deceleration
— - - —: Position command after
filtering for primary delay
t : Position command acceleration/
deceleration time constant
(parameter No.7)
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6. DISPLAY AND OPERATION

6.1 Display flowchart

Use the display (5-digit, 7-segment LED) on the front panel of the servo amplifier for status display, parameter
setting, etc. Set the parameters before operation, diagnose an alarm, confirm external sequences, and/or
confirm the operation status. Press the "MODE" "UP" or "DOWN" button once to move to the next screen.

To refer to or set the expansion parameters, make them valid with parameter No.19 (parameter write disable).

button
MODE E . £ _
h - - Basic Xpansion xpansion
f 14 §
r | C [ ] mr [l i [ —r
L o) [-d-oF P00 [P 20 | P G0
Cumulative feedback Sequence Current alarm Parameter No.0 Parameter No.20 Parameter No.50
pulses [pulse]
m O I | [ =
e o N el I T T N o = | S
Servo motor speed External 1/0 Last alarm Parameter No.1 Parameter No.21 Parameter No.51
[r/min] signal display | | |
I I I
| _
| | -
Droop pulses Output (DO) signal Second alarm in past 1 1 1
[pulse] forced output | I | upP
— pr—— = I I I
[ [ | |
SIEEIN : |
Cumulative command Test operation mode Third alarm in past | | |
pulses [pulse] Jog feed l | 1 DOWN
rCCr o [ | [ 10 [
n ] |fresrgl (A3 -9 | P9 |F u | F 87 |l
Command pulse Test operation mode Fourth alarm in past Parameter No.18 Parameter No.48 Parameter No.83
frequency [kpps] Positioning operation
- [ - [N o 110 [l [
P As | | P19 |43 | P&y
Test operation mode Fifth alarm in past Parameter No.19 Parameter No.49 Parameter No.84
Motor-less operation ! !
11 I | (]
rES RS --
Test operation mode Sixth alarm in past
Machine analyzer operation
| _on
Regenerative load Software version low Parameter error No.
ratio [%]
_mrn
—_Juu
Effective load ratio Software version high

[%]

Y
)
)
=
9]
o
Q|
]
ES

Manufacturer setting

Ho O

=
o
]
[}
[0}
=]

Instantaneous torque
%

<
S
o
=
1]
ol
@
»
w]

- | Il m
H3 0
Within one-revolution Motor type ID
position low [pulse]

[ M
rl LI .}
Within one-revolution Encoder ID

position, high [100 pulses]

Load inertia moment
ratio [Multiplier (x1)]

]

I
Bus voltage [V]

Note. The initial status display at power-on depends on the control mode.
Position control mode: Cumulative feedback pulses(C), Internal speed control mode: Servo motor speed(r)
Also, parameter No.18 can be used to change the initial indication of the status display at power-on.
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6.2 Status display

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or "DOWN"
button to change display data as desired. When the required data is selected, the corresponding symbol
appears. Press the "SET" button to display its data. At only power-on, however, data appears after the symbol
of the status display selected in parameter No.18 has been shown for 2.

The servo amplifier display shows the lower five digits of 16 data items such as the servo motor speed.

6.2.1 Display examples

The following table lists display examples.

Displayed data

Item Status
Servo amplifier display

Forward rotation at 3000r/min — | -

Servo motor
speed -' .-' .-' .-'

Reverse rotation at 3000r/min ‘| '-' u u

Reverse rotation is indicated by

N N
Load inertia . ' . .
15.5 times - | -

moment '

11252pulse — | - | -

Multi-revolution
counter '

AL PSR
A N A A

Negative value is indicated by the lit decimal points in the upper four digits.

—12566pulse l




6. DISPLAY AND OPERATION

6.2.2 Status display list

The following table lists the servo statuses that may be shown.

Name Symbol Unit Description Display
range
Cumulative feedback C pulse | Feedback pulses from the servo motor encoder are counted and displayed. | —99999
pulses The value in excess of 299999 is counted, bus since the servo amplifier to
display is five digits, it shows the lower five digits of the actual value. Press 99999
the "SET" button to reset the display value to zero.
Reverse rotation is indicated by the lit decimal points in the upper four
digits.
Servo motor speed r r/min | The servo motor speed is displayed. —5400
The value rounded off is displayed in X 0.1r/min. to
5400
Droop pulses E pulse | The number of droop pulses in the deviation counter is displayed. When —99999
the servo motor is rotating in the reverse direction, the decimal points in the to
upper four digits are lit. 99999
Since the servo amplifier display is five digits, it shows the lower five digits
of the actual value.
The number of pulses displayed is not yet multiplied by the electronic gear.
Cumulative command P pulse | The position command input pulses are counted and displayed. —99999
pulses As the value displayed is not yet multiplied by the electronic gear to
(CMX/CDV), it may not match the indication of the cumulative feedback 99999
pulses.
The value in excess of 299999 is counted, but since the servo amplifier
display is five digits, it shows the lower five digits of the actual value. Press
the "SET" button to reset the display value to zero. When the servo motor is
rotating in the reverse direction, the decimal points in the upper four digits
are lit.
Command pulse n kpps | The frequency of the position command input pulses is displayed. —800
frequency The value displayed is not multiplied by the electronic gear (CMX/CDV). to
800
Regenerative load ratio L % The ratio of regenerative power to permissible regenerative power is 0
displayed in %. to
100
Effective load ratio J % The continuous effective load torque is displayed. 0
The effective value in the past 15 seconds is displayed relative to the rated to
torque of 100%. 300
Peak load ratio b % The maximum torque generated during acceleration/deceleration, etc. 0
The highest value in the past 15 seconds is displayed relative to the rated to
torque of 100%. 400
Instantaneous torque T % Torque that occurred instantaneously is displayed. 0
The value of the torque that occurred is displayed in real time relative to the to
rate torque of 100%. 400
Within one-revolution Cy1 pulse | Position within one revolution is displayed in encoder pulses. 0
position low The value returns to "0" when it exceeds the maximum number of pulses. to
The value is incremented in the CCW direction of rotation. 99999
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. e Display
Name Symbol Unit Description
range
Within one-revolution Cy2 100 The within one-revolution position is displayed in 100 pulse increments of 0
position high pulse | the encoder. to
The value returns to 0 when it exceeds the maximum number of pulses. 1310
The value is incremented in the CCW direction of rotation.
Load inertia moment dC Multiplier | The estimated ratio of the load inertia moment to the servo motor shaft 0.0
ratio (X1) |inertia moment is displayed. to
300.0
Bus voltage Pn \% The voltage (across P-N) of the main circuit converter is displayed. 0
to
450

6.2.3 Changing the status display screen

The status display item of the servo amplifier display shown at power-on can be changed by changing the
parameter No.18 settings.
The item displayed in the initial status changes with the control mode as follows.

Control mode

Status display at power-on

Position

Cumulative feedback pulses

Position/
internal speed

Cumulative feedback pulses/servo motor speed

Internal speed

Servo motor speed
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6.3 Diagnostic mode

Name Display Description
' .- Not ready.
N e T N N Indicates that the servo amplifier is being initialized or an alarm has
' '-l '-l ' occurred.
Sequence

Ready.
Indicates that the servo was switched on after completion of
initialization and the servo amplifier is ready to operate.

External 1/O signal display

Refer to section 6.6.

Indicates the ON-OFF states of the external 1/O signals.

The upper segments correspond to the input signals and the lower
segments to the output signals.

Lit: ON

Extinguished: OFF

The 1/0 signals can be changed using parameters No.43 to 49.

Output (DO) signal forced

The digital output signal can be forced on/off. For more information,

output '-l '-l '-l ' (| | refer to section 6.7.
.' .- .- .- ' Jog operation can be pgrformed when there is no command from the
Jog feed ' '- -l ' ) external command device.
S For details, refer to section 6.8.2.
The MR Configurator (servo configuration software) is required for
Positioning .- .' .' .' -' positioning operation. This operation cannot be performed from the
. Nt J— operation section of the servo amplifier.
Test operation ' '- -l ' '- Positioning operation can be performed once when there is no
operation command from the external command device.
mode — - e e Without connection of the servo motor, the servo amplifier provides
Motor-less . .- ._ . -' output signals and displays the status as if the servo motor is running
operation ' '- i ' | |actually in response to the external input signal.
For details, refer to section 6.8.4.
Machine — - e - Merely connecting the servo amplifier allows the resonance point of the
) ) ) ) ) ' mechanical system to be measured.
analyz.er ' '- -| ' -| The MR Configurator (servo configuration software) is required for
operation e machine analyzer operation.

Software version low — — Indicates the version of the software.
Software version high — : : : : : : Indicates the system number of the software.

screen

Manufacturer setting

Screen for manufacturer setting. When this screen is being displayed,
do not press any other buttons than "UP" and "DOWN" button.

Encoder ID

Mot s ID ._' _' . ' Press the "SET" button to show the motor series ID of the servo motor
otor series ) 1) )| |currently connected.
Motor t D |-' _' . ' Press the "SET" button to show the motor type ID of the servo motor
otor type ' l l ' l currently connected.
.-' .-' . ' Press the "SET" button to show the encoder ID of the servo motor

currently connected.
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6.4 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 2 digits on the display
indicate the alarm number that has occurred or the parameter number in error. Display examples are shown
below.

Name Display Description
() .
'— ) - Indicates no occurrence of an alarm.
Current alarm
I: I . |Indicates the occurrence of overvoltage (AL.33).
| . -\ -t | | Flickers at occurrence of the alarm.
e o | _
U 11 Indicates that the last alarm is overload 1 (AL.50).
:— : —: -: Indicates that the second alarm in the past is overvoltage (AL.33).
.-':' (T Indicates that the third al in th t is und It AL.10
‘i Ut ndicates that the third alarm in the past is undervoltage (AL.10).
Alarm history
:-: -: —: : Indicates that the fourth alarm in the past is overspeed (AL.31).
[ [ s 1o fi -
Ut Indicates that there is no fifth alarm in the past.
[ O O 8 1o i :
Ui Indicates that there is no sixth alarm in the past.
:— - - Indicates no occurrence of parameter error (AL.37).
Parameter error No.
:- : : : Indicates that the data of parameter No.1 is faulty.

Functions at occurrence of an alarm

(1) Any mode screen displays the current alarm.

(2) Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation
area. At this time, the decimal point in the fourth digit remains flickering.

(3) For any alarm, remove its cause and clear it in any of the following methods (for clearable alarms, refer to
section 10.2.1).
(a) Switch power OFF, then ON.
(b) Press the "SET" button on the current alarm screen.
(c) Turn on the reset (RES).

(4) Use parameter No.16 to clear the alarm history.

(5) Pressing "SET" button on the alarm history display screen for 2s or longer shows the following detailed
information display screen. Note that this is provided for maintenance by the manufacturer.

(6) Press the "UP" or "DOWN" button to display the next alarm in the history.
6-6
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6.5 Parameter mode

The parameters whose abbreviations are marked* are made valid by changing the setting and then switching
power off once and switching it on again. Refer to section 5.1.2.

(1) Operation example
The following example shows the operation procedure performed after power-on to change the control
mode (parameter No.0) to the Internal speed control mode.
Using the "MODE" button, show the basic parameter screen.

." I" I" -------- The parameter number is displayed.
'- ' ' ' ' Press ® or ® to change the number
- uP °"DOWN 9 -
gs ©
Press SET twice.
BN /RN /RN /AN
. ‘ . ‘ . ‘ . ‘ -------- The set value of the specified parameter number flickers.
gyl ®
Press UP once.
= (e ." " -------- During flickering, the set value can be changed.
- - B\ ®
C Use 4p o' powN -

(OO0 2: Internal speed control mode)

Press SET to enter.

®©/ ®
To shift to the next parameter, press the UP DOWN button.

When changing the parameter No.0 setting, change its set value, then switch power off once and switch it
on again to make the new value valid.

(2) Expansion parameters
To use the expansion parameters, change the setting of parameter No.19 (parameter write disable).
Refer to section 5.1.1.
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6.6 External I/O signal display
The ON/OFF states of the digital I/O signals connected to the servo amplifier can be confirmed.
(1) Operation

Call the display screen shown after power-on.
Using the "MODE" button, show the diagnostic screen.

N )
O]
@ Press UP once.

 (
|
|

L
I
L
L
I

-------- External 1/0O signal display screen

(2) Display definition

CN1 CN1 CN1 CN1 CN1 CN1
7 6 5 4
: : \ —g N\ \
Input signals 1 F D []
Always IIt—- N N N
Output signals{ U "' [I U l"
D famm—\ famm—\
CN1 CN1 CN1 CN1 CN1
21 9 12 10 11
Lit: ON

Extinguished: OFF

The 7-segment LED shown above indicates ON/OFF.
Each segment at top indicates the input signal and each segment at bottom indicates the output signal. The
signals corresponding to the pins in the respective control modes are indicated below.

.CN1 Input/Output (Note 2) Signal abbreviation Related parameter No.
Pin No. (Note 1) /O P S

3 [ RES ST1 43 to 47
4 [ SON SON 4310 47
5 [ CR ST2 43 to0 47
6 | LSP LSP 4310 48
7 | LSN LSN 4310 48
8 | EMG EMG

9 O ALM ALM 49
10 O INP SA 49

11 O RD RD 49
12 o) ZSP ZSP 49
21 O OP OP

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Internal speed control mode
3. CN1B-4 and CN1A-18 output signals are the same.



6. DISPLAY AND OPERATI

(3) Default signal indications
(a) Position control mode

I

Input signals { I]EF
Output signals {

ON

_

|

— EMG (CN 1-8) Emergency stop

LSN (CN 1-7) Reverse rotation stroke end
— LSP (CN 1-6) Forward rotation stroke end
CR (CN 1-5) Clear
RES (CN 1-3) Reset

J SON (CN 1-4) Servo-on
]

: ON
DIDH E Extmgwshed OFF
RD (CN 1-11) Ready
INP (CN 1-10) In position
ZSP (CN 1-12) Zero speed
— ALM (CN 1-9) Trouble

OP (CN 1-21) Encoder Z-phase pulse

(b) Internal speed control mode
— EMG (CN 1-8) Emergency stop

Input signals { D:F

Output signals { DE[]

|

||

LSN (CN 1-7) Reverse rotation stroke end
— LSP (CN 1-6) Forward rotation stroke end
ST2 (CN 1-5) Reverse rotation start
ST1 (CN 1-3) Forward rotation start

'J— SON (CN 1-4) Servo-on

Lit: ON
Extinguished: OFF
RD (CN 1-11) Ready
SA (CN 1-10) Limiting speed
ZSP (CN 1-12) Zero speed
- ALM (CN 1-9) Trouble

;u

E

OP (CN 1-21) Encoder Z-phase pulse
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6.7 Output signal (DO) forced output

POINT |

- When the servo system is used in a vertical lift application, turning on the
electromagnetic brake interlock (MBR) after assigning it to pin CN1-12 will
release the electromagnetic brake, causing a drop. Take drop preventive
measures on the machine side.

The output signal can be forced on/off independently of the servo status. This function is used for output signal
wiring check, etc. This operation must be performed in the servo off state.

Operation
Call the display screen shown after power-on.
Using the "MODE" button, show the diagnostic screen.

o
( )
)t )
®
@ Press UP twice.
i ) )1
It ®
Press SET for more than 2 seconds.
DEH DEH DEH DEH DE' J ------ Switch on/off the signal below the lit segment.
— « Always lit
D Q Q Q D HT rD H“ ] ------ Indicates the ON/OFF of the output signal. The correspondences
— i — i - H f— I between segments and signals are as in the output signals of the
CN1 CN1 CN1 CN1 CN1 external I/O signal display.
12 o 2o m (Lit: ON, extinguished: OFF)
<
— e o o — Press MODE once.
N N
ST - @ .- - e The segment above CN1-pin 10 is lit.
®
@ Press UP once.
\ —g \ \ g \ g 7
J O N N
FT— ——— @S . - e CN1-pin 10 is switched on.
DQH DQH DQH DQH 'QH (CN1-pin 10-SG conduct.)

@ Press DOWN once.
@ DEH Dﬁﬂ DEH .Eﬂ ------ CN1-pin 10 is switched off.
0D 000D 0D

Press SET for more than seconds.

—

6- 10
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6.8 Test operation mode

/\ cAUTION

= The test operation mode is designed to confirm servo operation and not to confirm
machine operation. In this mode, do not use the servo motor with the machine.

Always use the servo motor alone.

- If any operational fault has occurred, stop operation using the emergency stop

(EMG) signal.

POINT |

positioning operation.

- The MR Configurator (servo configuration software) is required to perform

= Test operation cannot be performed if the servo-on (SON) is not turned OFF.

6.8.1 Mode change

Call the display screen shown after power-on. Choose jog operation/motor-less operation in the following
procedure. Using the "MODE" button, show the diagnostic screen.

I be performed.
Flickers in the test operation mode.

N4
- - e NS N
N )
Press UP three times. {L
T i e
) . ) ( ) e ) A
@

@ Press SET for more @

\mf than 2s. '’
'-: -— : : : ------ When this screen '-: -— : : -:
- - K appears, jog feed can | e -’ - .

6- 11

O

Press UP five times.

®

Press SET for more than 2s.

When this screen is displayed,
motor-less operation can be
performed.
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6.8.2 Jog operation

Jog operation can be performed when there is no command from the external command device.

(1) Operation

Connect EMG-SG to start jog operation to use the internal power supply.

Hold down the "UP" or "DOWN" button to run the servo motor. Release it to stop. When using the MR
Configurator (servo configuration software), you can change the operation conditions. The initial conditions
and setting ranges for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

How to use the buttons is explained below.

Button Description
wup Press to start CCW rotation.
Release to stop.
"DOWN" Press to start CW rotation.
Release to stop.

If the communication cable is disconnected during jog operation performed by using the MR Configurator
(servo configuration software), the servo motor will be decelerated to a stop.

(2) Status display

You can confirm the servo status during jog operation.
Pressing the "MODE" button in the jog operation-ready status calls the status display screen. With this
screen being shown, perform jog operation with the "UP" or "DOWN?" button. Every time you press the
"MODE" button, the next status display screen appears, and on completion of a screen cycle, pressing that
button returns to the jog operation-ready status screen. For full information of the status display, refer to
section 6.2. In the test operation mode, you cannot use the "UP" and "DOWN" buttons to change the status
display screen from one to another.

(3) Termination of jog operation
To end the jog operation, switch power off once or press the "MODE" button to switch to the next screen
and then hold down the "SET" button for 2 or more seconds.

6- 12
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6.8.3 Positioning operation

POINT |

- The MR Configurator (servo configuration software) is required to perform
positioning operation.

Positioning operation can be performed once when there is no command from the external command device.

(1) Operation
Connect EMG-SG to start positioning operation to use the internal power supply.
Click the "Forward" or "Reverse" button on the MR Configurator (servo configuration software) starts the
servo motor, which will then stop after moving the preset travel distance. You can change the operation
conditions on the MR Configurator (servo configuration software). The initial conditions and setting ranges
for operation are listed below.

Item Initial setting Setting range
Travel distance [pulse] 10000 0 to 9999999
Speed [r/min] 200 0 to instantaneous permissible speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

How to use the buttons is explained below.

Button Description

"Forward" Click to start positioning operation CCW.

"Reverse" Click to start positioning operation CW.

Click during operation to make a temporary stop. Pressing the "Pause" button again erases the
"Pause” remaining distance.

To resume operation, click the button that was clicked to start the operation.

If the communication cable is disconnected during positioning operation, the servo motor will come to a
sudden stop.

(2) Status display
You can monitor the status display even during positioning operation.

6- 13
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6.8.4 Motor-less operation

Without connecting the servo motor, you can provide output signals or monitor the status display as if the servo
motor is running in response to external input signals. This operation can be used to check the sequence of a
host programmable controller or the like.
(1) Operation
After turning off the signal across SON-SG, choose motor-less operation. After that, perform external
operation as in ordinary operation.

(2) Status display

You can confirm the servo status during motor-less operation.

Pressing the "MODE" button in the motor-less operation-ready status calls the status display screen.
With this screen being shown, perform motor-less operation. Every time you press the "MODE" button, the
next status display screen appears, and on completion of a screen cycle, pressing that button returns to the
motor-less operation-ready status screen. For full information of the status display, refer to section 6.2. In
the test operation mode, you cannot use the "UP" and "DOWN?" buttons to change the status display screen
from one to another.

(3) Termination of motor-less operation
To terminate the motor-less operation, switch power off.

6- 14
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7. GENERAL GAIN ADJUSTMENT

7.1 Different adjustment methods

7.1.1 Adjustment on a single servo amplifier

The gain adjustment in this section can be made on a single servo amplifier. For gain adjustment, first execute
auto tuning mode 1. If you are not satisfied with the results, execute auto tuning mode 2, manual mode 1 and
manual mode 2 in this order.

(1) Gain adjustment mode explanation

Gain adjustment mode

Parameter No.2

Estimation of load inertia

Automatically set

Manually set parameters

VIC (parameter No.38)

setting moment ratio parameters
Auto tuning mode 1 o100 Always estimated PG1 (parameter No.6) Response level setting of
(initial value) GD2 (parameter No.34) parameter No.2
PG2 (parameter No.35)
VG1 (parameter No.36)
VG2 (parameter No.37)
VIC (parameter No.38)
Auto tuning mode 2 0200 Fixed to parameter No.34 | PG1 (parameter No.6) GD2 (parameter No.34)
value PG2 (parameter No.35) Response level setting of
VG1 (parameter No.36) parameter No.2
VG2 (parameter No.37)
VIC (parameter No.38)
Manual mode 1 0300 PG2 (parameter No.35) PG1 (parameter No.6)
VG1 (parameter No.36) GD2 (parameter No.34)
VG2 (parameter No.37)
VIC (parameter No.38)
Manual mode 2 0400 PG1 (parameter No.6)
GD2 (parameter No.34)
PG2 (parameter No.35)
VG1 (parameter No.36)
VG2 (parameter No.37)
VIC (parameter No.38)
Interpolation mode oood Always estimated GD2 (parameter No.34) PG1 (parameter No.6)
PG2 (parameter No.35) VG1 (parameter No.36)
VG2 (parameter No.37)
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(2) Adjustment sequence and mode usage

Interpolation
made for 2 or more

START

Yes

Usage

axes?
No |

Interpolation mode

Operation ‘

Used when you want to match
the position gain (PG1)
between 2 or more axes.
Normally not used for other
purposes.

Auto tuning mode 1 % ***************

Operation ‘

No

Auto tuning mode 2

L

Operation

No

Manual mode 2 }~ ---------------

e

Allows adjustment by merely
changing the response level

setting.

First use this mode to make

adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the load inertia
moment ratio could not be
estimated properly, for
example.

This mode permits adjustment
easily with three gains if you
were not satisfied with auto
tuning results.

END

You can adjust all gains
manually when you want to do
fast settling or the like.

7.1.2 Adjustment using MR Configurator (servo configuration software)

This section gives the functions and adjustment that may be performed by using the servo amplifier with the
MR Configurator (servo configuration software) which operates on a personal computer.

Function

Description

Adjustment

Machine analyzer

With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from the personal
computer to the servo and measuring the
machine response.

- You can grasp the machine resonance frequency and
determine the notch frequency of the machine resonance

suppression filter.

+ You can automatically set the optimum gains in response
to the machine characteristic. This simple adjustment is
suitable for a machine which has large machine
resonance and does not require much settling time.

Gain search

Executing gain search under to-and-fro
positioning command measures settling
characteristic while simultaneously
changing gains, and automatically searches
for gains which make settling time shortest.

+ You can automatically set gains which make positioning

settling time shortest.

Machine simulation

Response at positioning settling of a
machine can be simulated from machine
analyzer results on personal computer.

- You can optimize gain adjustment and command pattern

on personal computer.
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7.2 Auto tuning
7.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load
inertia moment ratio) in real time and automatically sets the optimum gains according to that value. This
function permits ease of gain adjustment of the servo amplifier.

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load inertia moment ratio of a machine is always estimated to set the optimum gains
automatically.
The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter No. Abbreviation Name
6 PG1 Paosition control gain 1
34 GD2 Ratio of load inertia moment to servo motor inertia moment
35 PG2 Paosition control gain 2
36 VG1 Speed control gain 1
37 VG2 Speed control gain 2
38 VIC Speed integral compensation

POINT

- The auto tuning mode 1 may not be performed properly if the following
conditions are not satisfied.

- Time to reach 2000r/min is the acceleration/deceleration time constant of 5s or
less.

= Speed is 150r/min or higher.

- The ratio of load inertia moment to servo motor inertia moment is not more
than 100 times.

- The acceleration/deceleration torque is 10% or more of the rated torque.

- Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use the auto tuning mode 2 or
manual mode 1,2 to make gain adjustment.

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since
the load inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment
ratio (parameter No.34).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
6 PG1 Paosition control gain 1
35 PG2 Paosition control gain 2
36 VG1 Speed control gain 1
37 VG2 Speed control gain 2
38 VIC Speed integral compensation
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7.2.2 Auto tuning mode operation

The block diagram of real-time auto tuning is shown below.

Load inertia

Automatic setting moment

Encoder

Command + Control gains + Current
_~ )_ L IA A\
- PG1,VG1 — control
PG2,VG2,VIC
Current feedback
> . >
SetOor1toturnon.  Realtimeauto Position/speed
- ___C tuning section feedback
| |
1 n n 1
L en ] i& e
! table Switch ti ti ti .
1
! estimation section|” ' gpeed feedback
L L 1
Parameter No. 2 Parameter No. 34
Load inertia moment
| | | ‘ | ratio estimation value
First digit
Gain adjustment Response level
mode selection  setting

When a servo motor is accelerated/decelerated, the load inertia moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of
estimation are written to parameter No.34 (the ratio of load inertia moment to servo motor). These results can
be confirmed on the status display screen of the MR Configurator (servo configuration software) section.

If the value of the load inertia moment ratio is already known or if estimation cannot be made properly, chose
the "auto tuning mode 2" (parameter No.2: [J2[00) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No.34) manually.

From the preset load inertia moment ratio (parameter No.34) value and response level (The first digit of
parameter No.2), the optimum control gains are automatically set on the basis of the internal gain tale.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on. At
power-on, auto tuning is performed with the value of each control gain saved in the EEP-ROM being used as
an initial value.

POINT |

- If sudden disturbance torque is imposed during operation, the estimation of the
inertia moment ratio may malfunction temporarily. In such a case, choose the
"auto tuning mode 2" (parameter No.2: O200) and set the correct load inertia
moment ratio in parameter No.34.

- When any of the auto tuning mode 1, auto tuning mode 2 and manual mode 1
settings is changed to the manual mode 2 setting, the current control gains and
load inertia moment ratio estimation value are saved in the EEP-ROM.
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7.2.3 Adjustment procedure by auto tuning

Since auto tuning is made valid before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as required
completes the adjustment. The adjustment procedure is as follows.

C Auto tuning adjustment )

Acceleration/deceleration repeated

|

oad inertia moment ratio
estimation value stable?

Auto tuning
tonditions not satisfied:
(Estimation of load inertia
moment ratio is difficult

Choose the auto tuning mode 2
(parameter No.2: 0200) and set
the load inertia moment ratio
(parameter No.34) manually.

v
Adjust response level setting

so that desired response is
achieved on vibration-free level.

Y

Acceleration/deceleration repeated

Requested
performance satisfied?

No

A 4

( To manual mode )
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7.2.4 Response level setting in auto tuning mode

Set the response (The first digit of parameter No.2) of the whole servo system. As the response level setting is
increased, the track ability and settling time for a command decreases, but a too high response level will
generate vibration. Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100Hz, adaptive vibration suppression control (parameter No.60) or machine resonance suppression
filter (parameter No.58 - 59) may be used to suppress machine resonance. Suppressing machine resonance
may allow the response level setting to increase. Refer to section 8.2, 8.3 for adaptive vibration suppression
control and machine resonance suppression filter.

Parameter No.2

—l_—Response level setting
Gain adjustment mode selection

Machine characteristic

Response level setting Machine resonance
Machine rigidity L Guideline of corresponding machine
frequency guideline

Low 15Hz
20Hz
25Hz
T 30Hz
35Hz
45Hz
55Hz
Middle 70Hz

=N

Large conveyor

Arm robot

General machine
tool conveyor

85Hz
105Hz
130Hz
l 160Hz
200Hz
240Hz
High 300Hz

Precision
working
machine

Inserter
Mounter
Bonder

Mmm(o|OoO|lm|>|lo|lo(vN|loja|r|lw]|N
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7.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three
parameters.

7.3.1 Operation of manual mode 1

In this mode, setting the three gains of position control gain 1 (PG1), speed control gain 2 (VG2) and speed
integral compensation (VIC) automatically sets the other gains to the optimum values according to these gains.

. GD2
User setting
PG1 I R PG2
VG2 ic setti VG
VIC Automatic setting

Therefore, you can adjust the model adaptive control system in the same image as the general Pl control
system (position gain, speed gain, speed integral time constant). Here, the position gain corresponds to PG1,
the speed gain to VG2 and the speed integral time constant to VIC. When making gain adjustment in this
mode, set the load inertia moment ratio (parameter No.34) correctly.

7.3.2 Adjustment by manual mode 1

POINT |

= If machine resonance occurs, adaptive vibration suppression control (parameter
No.60) or machine resonance suppression filter (parameter No.58 - 59) may be
used to suppress machine resonance. (Refer to section 8.2, 8.3.)

(1) For speed control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
34 GD2 Ratio of load inertia moment to servo motor inertia moment
37 VG2 Speed control gain 2
38 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment (parameter No.34).

2 Increase the speed control gain 2 (parameter No.37) within the vibration- Increase the speed control gain.
and unusual noise-free range, and return slightly if vibration takes place.

3 Decrease the speed integral compensation (parameter No.38) within the Decrease the time constant of the speed
vibration-free range, and return slightly if vibration takes place. integral compensation.
If the gains cannot be increased due to mechanical system resonance or Suppression of machine resonance.
the like and the desired response cannot be achieved, response may be Refer to section 8.2, 8.3.

4 increased by suppressing resonance with adaptive vibration suppression
control or machine resonance suppression filter and then executing steps 2
and 3.

5 While checking the settling characteristic and rotational status, fine-adjust Fine adjustment
each gain.
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(c)Adjustment description
1) Speed control gain 2 (parameter No.37)

This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

Speed loop response Speed control gain 2 setting
frequency(Hz) ~ (14 ratio of load inertia moment to servo motor inertia moment)x 2 7t

2) Speed integral compensation (VIC: parameter No.38)

To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression.

Speed integral compensation 2000 to 3000
setting(ms) — Speed control gain 2 setting/(1+ ratio of load inertia moment to

servo motor inertia moment setting x 0.1)

(2) For position control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
6 PG1 Position control gain 1
34 GD2 Ratio of load inertia moment to servo motor inertia moment
37 VG2 Speed control gain 2
38 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment (parameter No.34).

2 Set a slightly smaller value to the position control gain 1 (parameter No.6).

3 Increase the speed control gain 2 (parameter No.37) within the vibration- Increase the speed control gain.
and unusual noise-free range, and return slightly if vibration takes place.

4 Decrease the speed integral compensation (parameter No.38) within the Decrease the time constant of the speed
vibration-free range, and return slightly if vibration takes place. integral compensation.

5 Increase the position control gain 1 (parameter No.6). Increase the position control gain.
If the gains cannot be increased due to mechanical system resonance or Suppression of machine resonance.
the like and the desired response cannot be achieved, response may be Refer to section 8.2, 8.3.

6 increased by suppressing resonance with adaptive vibration suppression
control or machine resonance suppression filter and then executing steps 3
to 5.

7 While checking the settling characteristic and rotational status, fine-adjust Fine adjustment

each gain.
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(c) Adjustment description
1) Position control gain 1 (parameter No.6)
This parameter determines the response level of the position control loop. Increasing position control
gain 1 improves track ability to a position command but a too high value will make overshooting liable
to occur at the time of settling.

Position control Speed control gain 2 setting 8 (1 o 1)

gain 1 guideline — (1+ ratio of load inertia moment to servo motor inertia moment) 3 5

2) Speed control gain 2 (VG2: parameter No.37)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The actual
response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed control gain 2 setting
frequency(Hz) ~ (1+ ratio of load inertia moment to servo motor inertia moment)x 2 1t

3) Speed integral compensation (parameter No.38)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression.

Speed integral compensation 2000 to 3000
setting(ms) = Speed control gain 2 setting/(1+ ratio of load inertia moment to
servo motor inertia moment 2 setting X 0.1)
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7.4 Interpolation mode

The interpolation mode is used to match the position control gains of the axes when performing the
interpolation operation of servo motors of two or more axes for an X-Y table or the like. In this mode, the
position control gain 2 and speed control gain 2 which determine command track ability are set manually and
the other parameter for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name
34 GD2 Ratio of load inertia moment to servo motor inertia moment
35 PG2 Paosition control gain 2
37 VG2 Speed control gain 2
38 VIC Speed integral compensation

(b) Manually adjusted parameters
The following parameters are adjustable manually.

Parameter No. Abbreviation Name
6 PG1 Position control gain 1
36 VG1 Speed control gain 1

(2) Adjustment procedure

Step Operation Description

Set 15Hz (parameter No.2: 0100) as the machine resonance frequency of
response in the auto tuning mode 1.
During operation, increase the response level setting (parameter No.2), and

1 Select the auto tuning mode 1.

2 return the setting if vibration occurs. Adjustment in auto tuning mode 1.

3 Check th(.a values of position control gain 1 (parameter No.6) and speed Check the upper setting limits.
control gain 1 (parameter No.36).

4 Set the interpolation mode (parameter No.2: 0001). Select the interpolation mode.
Using the position control gain 1 value checked in step 3 as the guideline of

5 the upper limit, set in PG1 the value identical to the position loop gain of the | Set position control gain 1.

axis to be interpolated.

Using the speed control gain 1 value checked in step 3 as the guideline of
6 the upper limit, look at the rotation status and set in speed control gain 1 the | Set speed control gain 1.
value three or more times greater than the position control gain 1 setting.
Looking at the interpolation characteristic and rotation status, fine-adjust the
gains and response level setting.

Fine adjustment.

(3) Adjustment description
(a) Position control gain 1 (parameter No.6)
This parameter determines the response level of the position control loop. Increasing position control
gain 1 improves track ability to a position command but a too high value will make overshooting liable to
occur at the time of settling. The droop pulse value is determined by the following expression.
Rotation speed (r/min)

60
Position control gain 1 setting

x131,072(pulse)

Droop pulse value (pulse) =

(b) Speed control gain 1 (parameter No.36)
Set the response level of the speed loop of the model. Make setting using the following expression as a
guideline.
Speed control gain 1 setting = Position control gain 1 setting x 3
7-10
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8. SPECIAL ADJUSTMENT FUNCTIONS

POINT |

- The functions given in this chapter need not be used generally. Use them if you
are not satisfied with the machine status after making adjustment in the

methods in chapter 7.

If a mechanical system has a natural resonance level point, increasing the servo system response may cause
the mechanical system to produce resonance (vibration or unusual noise) at that resonance frequency.

Using the machine resonance suppression filter and adaptive vibration suppression control functions can
suppress the resonance of the mechanical system.

8.1 Function block diagram

Speed Parameter Parameter

control
+ . 1700

No.58 No.60
r****‘ngDE\r****T

Parameter
No.59

oo r = =771 Low-pass

Machine resonance
suppression filter 1

| |
I I
I I I |
L R [ R

except [1[]00

Adaptive vibration

suppression control

O100o0rdJ200

filter

L
Machine resonance

Parameter Current

suppression filter 2 except 711700

8.2 Machine resonance suppression filter

(1) Function

The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of the
specific frequency to suppress the resonance of the mechanical system. You can set the gain decreasing
frequency (notch frequency) and gain decreasing depth.

Mechanical Machine resonance point
system I
response |
level !
- Frequency
Notch
depth Y
T Frequency

Notch frequency
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You can use the machine resonance suppression filter 1 (parameter No.58) and machine resonance
suppression filter 2 (parameter No0.59) to suppress the vibration of two resonance frequencies. Note that if
adaptive vibration suppression control is made valid, the machine resonance suppression filter 1

(parameter No.58) is made invalid.

Mechanical
system |
response ! !
level | I
‘ T Frequency
o
| |
! |
| I
Notch | :
depth \/ Y
|
‘ L Frequency

Machine resonance point

ey

Parameter No. 58 Parameter No. 59

POINT |

- The machine resonance suppression filter is a delay factor for the servo
system. Hence, vibration may increase if you set a wrong resonance frequency
or a too deep notch.

(2) Parameters

(a) Machine resonance suppression filter 1 (parameter No.58)
Set the notch frequency and notch depth of the machine resonance suppression filter 1 (parameter

No.58)

When you have made adaptive vibration suppression control selection (parameter No.60) "valid" or
"held", make the machine resonance suppression filter 1 invalid (parameter No.58: 0000).

Parameter No.58

LT

_|: Notch frequency
S:Ztlt:;g Frequency S:Ztlt:;g Frequency Sveatlttijr;g Frequency Sveatlttijr;g Frequency
00 Invalid 08 562.5 10 281.3 18 187.5
01 4500 09 500 1 264.7 19 180
02 2250 0A 450 12 250 1A 1731
03 1500 0B 409.1 13 236.8 1B 166.7
04 1125 oc 375 14 225 1C 160.1
05 900 oD 346.2 15 214.3 1D 155.2
06 750 OE 321.4 16 204.5 1E 150
07 642.9 OF 300 17 195.7 1F 145.2
Notch depth
S\f;tfj';g Depth (Gain)
00 Deep (—40dB)
00 T (—14dB)
00 1 (—8dB)
00 Shallow( —4dB)
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POINT |

- If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- The machine characteristic can be grasped beforehand by the machine
analyzer on the MR Configurator (servo configuration software). This allows the
required notch frequency and depth to be determined.

- Resonance may occur if parameter No.58 - 59 is used to select a close notch

frequency and set a deep notch.

(b) Machine resonance suppression filter 2 (parameter No.59)

The setting method of machine resonance suppression filter 2 (parameter No.59) is the same as that of
machine resonance suppression filter 1 (parameter No.58). However, the machine resonance
suppression filter 2 can be set independently of whether adaptive vibration suppression control is valid

or invalid.

8.3 Adaptive vibration suppression control

(1) Function

Adaptive vibration suppression control is a function in which the servo amplifier detects machine resonance
and sets the filter characteristics automatically to suppress mechanical system vibration. Since the filter
characteristics (frequency, depth) are set automatically, you need not be conscious of the resonance
frequency of a mechanical system. Also, while adaptive vibration suppression control is valid, the servo
amplifier always detects machine resonance, and if the resonance frequency changes, it changes the filter

characteristics in response to that frequency.

Mechanical
system
response
level

Notch
depth

When machine resonance is large and frequency is low

Machine resonance point ) Machine resonance point
Mechanical
: system ‘
! response !
: Frequency level ; Frequency
L s
I |
I |
: 1
! Notch |
\\/ depth Y
|
L Frequency . Frequency

Notch frequency Notch frequency

When machine resonance is small and frequency is high

POINT |

- The machine resonance frequency which adaptive vibration suppression
control can respond to is about 150 to 500Hz. Adaptive vibration suppression
control has no effect on the resonance frequency outside this range. Use the
machine resonance suppression filter for the machine resonance of such
frequency.

= Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics or which has too large
resonance.

- Under operating conditions in which sudden disturbance torque is imposed
during operation, the detection of the resonance frequency may malfunction
temporarily, causing machine vibration. In such a case, set adaptive vibration
suppression control to be "held" (parameter No.60: J2000) to fix the
characteristics of the adaptive vibration suppression control filter.

8-3
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(2) Parameters
The operation of adaptive vibration suppression control selection (parameter No.60).
Parameter No.60

LT

—I_— Adaptive vibration suppression control selection

Choosing "valid" or "held" in adaptive vibration suppression

control selection makes the machine resonance suppression

filter 1 (parameter No.58) invalid.

0: Invalid

1: Valid
Machine resonance frequency is always detected to
generate the filter in response to resonance, suppressing
machine vibration.

2: Held
Filter characteristics generated so far is held, and detection of
machine resonance is stopped.

Adaptive vibration suppression control sensitivity selection
Set the sensitivity of detecting machine resonance.
0: Normal
1: Large sensitivity

POINT |

= Adaptive vibration suppression control is factory-set to be invalid (parameter
No.60: 0000).

- Setting the adaptive vibration suppression control sensitivity can change the
sensitivity of detecting machine resonance. Setting of "large sensitivity" detects
smaller machine resonance and generates a filter to suppress machine
vibration. However, since a phase delay will also increase, the response of the
servo system may not increase.

8.4 Low-pass filter

(1) Function
When a ball screw or the like is used, resonance of high frequency may occur as the response level of the
servo system is increased. To prevent this, the low-pass filter is factory-set to be valid for a torque
command. The filter frequency of this low-pass filter is automatically adjusted to the value in the following
expression.

Filter frequency(Hz) = Speed control gain 2 setting x 10
g Y " 27 x (14 Ratio of load inertia moment to servo motor inertia moment setting x 0.1)
(2) Parameter

Set the operation of the low-pass filter (parameter No.60.)
Parameter No.60

—I_— Low-pass filter selection

0: Valid (automatic adjustment) — initial value
1: Invalid

POINT |

= In a mechanical system where rigidity is extremely high and resonance level is
difficult to occur, setting the low-pass filter to be "invalid" may increase the
servo system response level to shorten the settling time.
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8.5 Gain changing function

This function can change the gains. You can change between gains during rotation and gains during stop or
can use an external input signal to change gains during operation.

8.5.1 Applications

This function is used when.

(1) You want to increase the gains during servo lock but decrease the gains to reduce noise during rotation.

(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using an external input signal to ensure stability of the servo system since
the load inertia moment ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).

8.5.2 Function block diagram

The valid control gains PG2, VG2, VIC and GD2 of the actual loop are changed according to the conditions
selected by gain changing selection CDP (parameter No.65) and gain changing condition CDS (parameter
No.66).

CDP
Parameter No.65

External input |
signal CDP |
|

Command pulse > IF
frequency

B O
Droop pulses >—[ + /

Model speed >——+

Changing

Comparator
CDS

Parameter No.66

GD2

Parameter No.34
Valid
GD2B O GD2 value

Parameter No.61

PG2

Parameter No.35
Valid

PG2 x PG2B DO PG2 value
100

VG2

Parameter No.37
/O Valid

VG2 X VG2B VG2 value
100

VIC

Parameter No.38
Valid
|

VIC X VICB DO VIC value
100
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8.5.3 Parameters

When using the gain changing function, always set "000040" in parameter No.2 (auto tuning) to choose the
manual mode of the gain adjustment modes. The gain changing function cannot be used in the auto tuning
mode.

Parameter | Abbrevi . L
. Name Unit Description
No. ation
6 PG1 | Position control gain 1 rad/s [ Position and speed gains of a model used to set the response
36 VG1 | Speed control gain 1 rad/s |level to a command. Always valid.
34 GD2 Ratio of load inertia moment to Multiplier | Control parameters before changing.
servo motor inertia moment (% 10'1)
35 PG2 | Position control gain 2 rad/s
37 VG2 | Speed control gain 2 rad/s
38 VIC | Speed integral compensation ms
61 GD2B Ratio of load inertia moment to Multiplier | Used to set the ratio of load inertia moment to servo motor inertia
servo motor inertia moment 2 (X107") | moment after changing.
62 PG2B Paosition control gain 2 changing % Used to set the ratio (%) of the after-changing position control
ratio gain 2 to position control gain 2.
Speed control gain 2 changing Used to set the ratio (%) of the after-changing speed control gain
63 VG2B ) % )
ratio 2 to speed control gain 2.
64 VICB Speed integral compensation % Used to set the ratio (%) of the after-changing speed integral
changing ratio compensation to speed integral compensation.
65 CDP | Gain changing selection Used to select the changing condition.
kpps | Used to set the changing condition values.
66 CDS | Gain changing condition pulse
r/min
67 CDT | Gain changing time constant ms You can set the filter time constant for a gain change at changing.
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(1) Parameters No.6, 34 to 38
These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of
ratio of load inertia moment to servo motor inertia moment, position control gain 2, speed control gain 2 and
speed integral compensation to be changed.

(2) Ratio of load inertia moment to servo motor inertia moment 2 (GD2B: parameter No.61)
Set the ratio of load inertia moment to servo motor inertia moment after changing. If the load inertia moment
ratio does not change, set it to the same value as ratio of load inertia moment to servo motor inertia
moment (parameter No.34).

(3) Position control gain 2 changing ratio (parameter No.62), speed control gain 2 changing ratio (parameter
No.63), speed integral compensation changing ratio (parameter No.64)
Set the values of after-changing position control gain 2, speed control gain 2 and speed integral
compensation in ratio (%). 100% setting means no gain change.
For example, at the setting of position control gain 2 = 100, speed control gain 2 = 2000, speed integral
compensation = 20 and position control gain 2 changing ratio = 180%, speed control gain 2 changing ratio
=150% and speed integral compensation changing ratio = 80%, the after-changing values are as follows.
Position control gain 2 = Position control gain 2 X Position control gain 2 changing ratio /100=180rad/s
Speed control gain 2 = Speed control gain 2 X Speed control gain 2 changing ratio /100 = 3000rad/s
Speed integral compensation = Speed integral compensation X Speed integral compensation changing
ratio /100 = 16ms

(4) Gain changing selection (parameter No.65)
Used to set the gain changing condition. Choose the changing condition in the first digit. If you set "1" here,
you can use the gain changing (CDP) external input signal for gain changing. The gain changing (CDP) can
be assigned to the pins using parameters No.43 to 48.

Parameter No.65

N

—[ Gain changing selection
Gains are changed in accordance with the settings of
parameters No.61 to 64 under any of the following conditions:
0: Invalid
1: Gain changing (CDP) input is ON
2: Command frequency is equal to higher than parameter No.66 setting
3: Droop pulse value is equal to higher than parameter No.66 setting
4: Servo motor speed is equal to higher than parameter No.66 setting

(5) Gain changing condition (parameter No.66)
When you selected "command frequency”, "droop pulses" or "servo motor speed" in gain changing
selection (parameter No.65), set the gain changing level.
The setting unit is as follows.

Gain changing condition Unit
Command frequency kpps
Droop pulses pulse
Servo motor speed r/min

(6) Gain changing time constant (parameter No.67)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain changing, for example.

8-7
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8.5.4 Gain changing operation

This operation will be described by way of setting examples.

(1) When you choose changing by external input

(a) Setting
Parameter No. Abbreviation Name Setting Unit
6 PG1 Position control gain 1 100 rad/s
36 VG1 Speed control gain 1 1000 rad/s
Ratio of load inertia moment to Multiplier
34 GD2 - 4 -1
servo motor inertia moment (%107)
35 PG2 Position control gain 2 120 rad/s
37 VG2 Speed control gain 2 3000 rad/s
38 VIC Speed integral compensation 20 ms
61 GD2B Ratio of Ioad‘iner.tia moment to 100 MuItipﬁ?r
servo motor inertia moment 2 (%107)
Position control gain 2 changing
62 PG2B . 70 %
ratio
63 VG2B Sp.eed control gain 2 changing 133 %
ratio
Speed integral compensation
64 VICB ) ) 250 %
changing ratio
0001
65 CDP Gain changing selection (Changed by ON/OFF of
pin CN1-10)
67 CDT Gain changing time constant 100 ms
(b) Changing operation
Gain changing OFF ON ! OFF
(CDP) . .
After-changing gain'
Change of Before-changing gain
each gain

Position control gain 1 100
Speed control gain 1 1000
Ratio of load inertia moment

o 4.0 - 10.0 - 4.0
to servo motor inertia moment
Position control gain 2 120 - 84 - 120
Speed control gain 2 3000 — 4000 — 3000
Speed integral compensation 20 - 50 - 20
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(2) When you choose changing by droop pulses

(a) Setting
Parameter No. Abbreviation Name Setting Unit
6 PG1 Position control gain 1 100 rad/s
36 VG1 Speed control gain 1 1000 rad/s
34 GD2 Ratio of Ioad.iner‘tia moment to 40 Multipﬁ?r
servo motor inertia moment (%107)
35 PG2 Position control gain 2 120 rad/s
37 VG2 Speed control gain 2 3000 rad/s
38 VIC Speed integral compensation 20 ms
Ratio of load inertia moment to Multiplier
61 GD2B N 100 »
servo motor inertia moment 2 (%107)
62 PG2B quition control gain 2 changing 70 %
ratio
63 VG2B Sp.eed control gain 2 changing 133 %
ratio
64 VICB Speeq integlfal compensation 250 %
changing ratio
0003
65 CDP Gain changing selection
9ng (Changed by droop pulses)
66 CDS Gain changing condition 50 pulse
67 CDT Gain changing time constant 100 ms

(b) Changing operation

Command pulse

Droop pulses

Droop pulses [pulses] 0

I
|
I
|
| After-changing gain,
|
|
I
I
|
Iy

Before-changing gain

Change of each gain

1 ,CDT=100ms !
| |
| I
Position control gain 1 100
Speed control gain 1 1000
Ratio of load inerti t
atio of loa |n? |a.momen 40 N 10.0 N 40 N 10.0
to servo motor inertia moment
Position control gain 2 120 - 84 - 120 - 84
Speed control gain 2 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 — 50 — 20 — 50




8. SPECIAL ADJUSTMENT FUNCTIONS

MEMO




9. INSPECTION

9. INSPECTION

- Before starting maintenance and/or inspection, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Otherwise, an electric shock may
occur. In addition, always confirm from the front of the servo amplifier whether the

AWARNING charge lamp is off or not.

= Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement,
contact your safes representative.

POINT |

- Do not test the servo amplifier with a megger (measure insulation resistance),
or it may become faulty.
= Do not disassemble and/or repair the equipment on customer side.

(1) Inspection

It is recommended to make the following checks periodically.

(a) Check for loose terminal block screws. Retighten any loose screws.

(b) Check the cables and the like for scratches and cracks. Perform periodic inspection according to
operating conditions.

(c) Check the servo motor bearings, brake section, etc. for unusual noise.

(d) Check the cables and the like for scratches and cracks. Perform periodic inspection according to
operating conditions.

(e) Check the servo motor shaft and coupling for misalignment.

(2) Life
The following parts must be changed periodically as listed below. If any part is found faulty, it must be
changed immediately even when it has not yet reached the end of its life, which depends on the operating
method and environmental conditions. For parts replacement, please contact your sales representative.

Part name

Life guideline

Smoothing capacitor

10 years

Number of power-on and number of

Relay ) )
emergency stop times: 100,000 times

Bearings 20,000 to 30,000 hours

Encoder 20,000 to 30,000 hours

Oil seal 5,000 hours

(a) Smoothing capacitor

Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly
depends on ambient temperature and operating conditions. The capacitor will reach the end of its life in
10 years of continuous operation in normal air-conditioned environment.

(b) Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of their
life when the cumulative number of power-on and emergency stop times is 100,000, which depends on

the power supply capacity.
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(c) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. Normally, therefore, the
cooling fan must be changed in a few years of continuous operation as a guideline.
It must also be changed if unusual noise or vibration is found during inspection.

(d) Bearings
When the servo motor is run at rated speed under rated load, change the bearings in 20,000 to 30,000
hours as a guideline. This differs on the operating conditions. The bearings must also be changed if
unusual noise or vibration is found during inspection.

(e) Qil seal, V ring
Must be changed in 5,000 hours of operation at rated speed as a guideline. This differs on the operating
conditions. These parts must also be changed if oil leakage, etc. is found during inspection.
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10. TROUBLESHOOTING

10.1 Trouble at start-up

/\ CAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

POINT |

- Using the optional MR Configurator (servo configuration software), you can
refer to unrotated servo motor reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

10.1.1 Position control mode

(1) Troubleshooting
No. Start-up sequence Fault Investigation Possible cause Reference
1 Power on (Note) * LED is not lit. Not improved if connectors 1. Power supply voltage fault
+ LED flickers. CN1, CN2 and CN3 are 2. Servo amplifier is faulty.
disconnected.
Improved when connectors Power supply of CNP1 cabling
CN1 is disconnected. is shorted.
Improved when connector 1. Power supply of encoder
CN2 is disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector Power supply of CN3 cabling is
CNa3 is disconnected. shorted.
Alarm occurs. Refer to section 10.2 and remove cause. Section 10.2
2 | Switch on servo-on Alarm occurs. Refer to section 10.2 and remove cause. Section 10.2
signal. Servo motor shaftis | 1. Check the display to see if | 1. Servo-on signal is not input. Section 6.6
not servo-locked the servo amplifier is ready (Wiring mistake)
(is free). to operate. 2. 24VDC power is not supplied
2. Check the external 1/0 to COM.
signal indication to see if
the servo-on (SON) signal
is ON.
3 | Enterinput Servo motor does not | Check cumulative command 1. Wiring mistake Section 6.2
command. rotate. pulses. (a) For open collector pulse
(Test operation) train input, 24VDC power
is not supplied to OPC.
(b) LSP/LSN-SG are not
connected.
2. No pulses is input.
Servo motor run in 1. Mistake in wiring to controller. Chapter 5

reverse direction.

2. Mistake in setting of
parameter No.54.

10- 1
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No.

Start-up sequence

Fault

Investigation

Possible cause

Reference

Gain adjustment

Rotation ripples
(speed fluctuations)
are large at low
speed.

Make gain adjustment in the

following procedure.

1. Increase the auto tuning
response level.

2. Repeat acceleration and
deceleration several times
to complete auto tuning.

Gain adjustment fault

Chapter 7

Large load inertia
moment causes the
servo motor shaft to

oscillate side to side.

If the servo motor may be run
with safety, repeat
acceleration and deceleration
several times to complete auto
tuning.

Gain adjustment fault

Chapter 7

Cyclic operation

Position shift occurs.

Confirm the cumulative
command pulses, cumulative
feedback pulses and actual
servo motor position.

Pulse counting error, etc.

due to noise.

(2) of this
section

Note. Switch power on again after making sure that the charge lamp has turned off completely.
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(2) How to find the cause of position shift

Positioning unit Servo amplifier
(@) Output pulse Electronic gear (parameters No.3, 4) Machine
counter
Servo motor
b CMX
CDhV (d) Machine stop
position M
* | ®)
(b) Cumulative command

(C) Servo-on (SON), forward

rotation stroke end pulses

(LSP), reverse rotation

stroke end (LSN) input c (N
— 5 Yo—

(c) Cumulative
feedback pulses

When a position shift occurs, check (a) output pulse counter, (b) cumulative command pulse display, (c)
cumulative feedback pulse display, and (d) machine stop position in the above diagram.

(A), (B) and (C) indicate position shift causes. For example, (A) indicates that noise entered the wiring between
positioning unit and servo amplifier, causing pulses to be miss-counted.

In a normal status without position shift, there are the following relationships.

1) Q = P (positioning unit's output counter = servo amplifier's cumulative command pulses)
2) p- CMX(parameter No.3)

CDV(parameter No.4)
= C (cumulative command pulses x electronic gear = cumulative feedback pulses)
3) C - A /=M (cumulative feedback pulses x travel per pulse = machine position)

Check for a position shift in the following sequence.
1) When Q # P
Noise entered the pulse train signal wiring between positioning unit and servo ampilifier, causing
pulses to be miss-counted. (Cause A)
Make the following check or take the following measures.
= Check how the shielding is done.
- Change the open collector system to the differential line driver system.
- Run wiring away from the power circuit.
* Install a data line filter.

CMX
Wh . Z
2) When P CDV C

During operation, the servo-on signal (SON) or forward rotation stroke end (LSP), reverse rotation

stroke end (LSN) signal was switched off or the clear signal (CR) and the reset signal (RES) switched
on. (Cause C)

If a malfunction may occur due to much noise, increase the input filter setting (parameter No.1).
3)WhenC-A/#M

Mechanical slip occurred between the servo motor and machine. (Cause B)
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10.1.2 Internal speed control mode

moment causes the
servo motor shaft to
oscillate side to side.

with safety, repeat
acceleration and deceleration
several times to complete auto
tuning.

No. Start-up sequence Fault Investigation Possible cause Reference
1 Power on (Note) * LED is not lit. Not improved if connectors 1. Power supply voltage fault
* LED flickers. CN1, CN2 and CN3 are 2. Servo amplifier is faulty.
disconnected.
Improved when connectors Power supply of CN1 cabling is
CN1 is disconnected. shorted.
Improved when connector 1. Power supply of encoder
CN2 is disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector Power supply of CN3 cabling is
CN3 is disconnected. shorted.
Alarm occurs. Refer to section 10.2 and remove cause. Section 10.2
2 | Switch on servo-on Alarm occurs. Refer to section 10.2 and remove cause. Section 10.2
signal. Servo motor shaftis | 1. Check the display to see if | 1. Servo-on signal is not input. Section 6.6
not servo-locked the servo amplifier is ready (Wiring mistake)
(is free). to operate. 2. 24VDC power is not supplied
2. Check the external I/O to COM.
signal indication to see if the
servo-on (SON) signal is
ON.
3 Switch on forward Servo motor does not | Call the external 1/O signal LSP, LSN, ST1 or ST2 is off. Section 6.6
rotation start (ST1) or | rotate. display and check the ON/OFF
reverse rotation start status of the input signal.
(ST2). Check the internal speed Set value is 0. Section 5.1.2
commands 1to 7 1)
(parameters No.8 to 10 = 72 to
75).
Check the internal torque limit | Torque limit level is too low as
1 (parameter No.28). compared to the load torque.
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure.
are large at low 1. Increase the auto tuning
speed. response level.
2. Repeat acceleration and
deceleration several times
to complete auto tuning.
Large load inertia If the servo motor may be run | Gain adjustment fault Chapter 7

Note. Switch power on again after making sure that the charge lamp has turned off completely.
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10.2 When alarm or warning has occurred

POINT |

= As soon as an alarm occurs, turn off Servo-on (SON) and power off the power
supply.

10.2.1 Alarms and warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or warning

has occurred, refer to section 10.2.2 or 10.2.3 and take the appropriate action.

Set "OOO1" in parameter No.49 to output the alarm code in ON/OFF status across the corresponding pin
and SG. Warnings (AL.96 to AL.E9) have no alarm codes. Any alarm code is output at occurrence of the
corresponding alarm. In the normal status, the signals available before alarm code setting (CN1-12: ZSP, CN1-
11: RD, CN1-10: INP or SA) are output.
After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm

deactivation column.

(Note 2) Alarm code Alarm deactivation
Display CN1-10 CN1-11 CN1-12 Name Power reset
pin pin pin OFF—ON | Ut | pes)
alarm .
signal
screen.
AL.10 0 1 0 Undervoltage O ©) ©)
AL.12 0 0 0 Memory error 1 O
AL.13 0 0 0 Clock error O
AL.15 0 0 0 Memory error 2 O
AL.16 1 0 1 Encoder error 1 O
AL.17 0 0 0 Board error O
AL.19 0 0 0 Memory error 3 O
AL.1A 1 0 1 Motor combination error O
AL.20 1 1 0 Encoder error 2 O
AL.24 0 0 1 Main circuit error O
" AL.30 0 1 0 Regenerative error O (Note 1) | O (Note 1) | O (Note 1)
£ AL.31 0 1 1 Overspeed O O O
< | _AL32 0 0 1 Overcurrent @) O O
AL.33 0 1 0 Overvoltage O
AL.35 0 1 1 Command pulse frequency error O O O
AL.37 0 0 0 Parameter error O
AL.45 1 1 0 Main circuit device overheat O (Note 1) | O (Note 1) | O (Note 1)
AL.46 1 1 0 Servo motor overheat O (Note 1) | O (Note 1) | O (Note 1)
AL.50 1 1 0 Overload 1 O (Note 1) | O (Note 1) | O (Note 1)
AL.51 1 1 0 Overload 2 O (Note 1) | O (Note 1) | O (Note 1)
AL.52 0 1 1 Error excessive O O O
AL.8A 0 0 0 Serial communication time-out error O O O
AL.8E 0 0 0 Serial communication error O O O
88888 0 0 0 Watchdog O
» AL.EQ Excessive regenerative warning
.cg» AL.E1 Overload warning Removing the cause of occurrence
© | ALES6 Servo emergency stop warning deactivates the alarm automatically.
= AL.E9 Undervoltage warning

Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.

2. 0: off
1:0n
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10. TROUBLESHOOTING

10.2.2 Remedies for alarms

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the

f CAUTION alarm, and restart operation. Otherwise, injury may occur.
= As soon as an alarm occurs, turn off Servo-on (SON) and power off the power

supply.

POINT |

- When any of the following alarms has occurred, always remove its cause and
allow about 30 minutes for cooling before resuming operation. If operation is
resumed by switching power off, then on to reset the alarm, the servo amplifier
and servo motor may become faulty.

- Regenerative error (AL.30)
= Overload 1 (AL.50)
- Overload 2 (AL.51)

= The alarm can be deactivated by switching power off, then on press the "SET"
button on the current alarm screen or by turning on the reset signal (RES). For
details, refer to section 10.2.1.

When an alarm occurs, the trouble signal (ALM) switches off and the dynamic brake is operated to stop the
servo motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. Use the
optional MR Configurator (servo configuration software) to refer to the cause of the alarm.

Display Name Definition Cause Action
AL.10 Undervoltage Power supply 1. Power supply voltage is low. Check the power supply.
voltage dropped to 2. There was an instantaneous control
160VAC or less. power failure of 60ms or longer.
3. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.
4. The bus voltage dropped to
200VDC.
5. Faulty parts in the servo amplifier Change the servo amplifier.
AL.12 | Memory error 1 | RAM, memory fault | Faulty parts in the servo amplifier Change the servo amplifier.
AL.13 Clock error Printed board fault
AL.15 | Memory error 2 | EEP-ROM fault 1. Faulty parts in the servo amplifier Change the servo amplifier.
2. The number of write times to EEP-
ROM exceeded 100,000.
AL.16 Encoder error 1 | Communication error | 1. Encoder connector (CN2) Connect correctly.
occurred between disconnected.
encoder and servo | 2. Encoder fault Change the servo motor.
amplifier. 3. Encoder cable faulty Repair or change cable.
(Wire breakage or shorted)
AL.17 | Board error CPU/parts fault 1. Faulty parts in the servo amplifier Change the servo amplifier.
The output terminals | 2. The wiring of U, V, W is Correctly connect the output terminals U, V,
U, V,Woftheservo | disconnected or not connected. W of the servo amplifier and the input
amplifier and the terminals U, V, W of the servo motor.
input terminals U, V,
W of the servo motor
are not connected.
AL.19 | Memory error 3 | ROM memory fault | Faulty parts in the servo amplifier Change the servo amplifier.
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10. TROUBLESHOOTING

regenerative resistor
or regenerative
option is exceeded.

regenerative option is not
connected.

Display Name Definition Cause Action
AL.1A Motor Wrong combination | Wrong combination of servo amplifier | Use correct combination.
combination of servo amplifier and servo motor connected.
error and servo motor.
AL.20 Encoder error 2 | Communication error | 1. Encoder connector (CN2) Connect correctly.
occurred between disconnected.
encoder and servo | 5 Encoder fault Change the servo motor.
amplifier. 3. Encoder cable faulty Repair or change the cable.
(Wire breakage or shorted)
AL.24 Main circuit Ground fault 1. Power input wires and servo motor | Connect correctly.
error occurred at the power wires are in contact at main
servo motor powers circuit terminal block (TE1).
(U,V and W phases) [ 2. Sheathes of servo motor power Change the cable.
of the servo cables deteriorated, resulting in
amplifier. ground fault.
3. Main circuit of servo amplifier failed. | Change the servo amplifier.
Checking method
Alarm (AL.24) occurs if the servo
is switched on after disconnecting
the U, V, W power cables from
the servo amplifier.
AL.30 Regenerative Permissible 1. Wrong setting of parameter No.0 Set correctly.
error regenerative power | 2 Built-in regenerative resistor or Connect correctly.
of the built-in

3. High-duty operation or continuous
regenerative operation caused the
permissible regenerative power of
the regenerative option to be
exceeded.

Checking method

Call the status display and check

the regenerative load ratio.

1. Reduce the frequency of positioning.

2. Use the regenerative option of larger
capacity.

3. Reduce the load.

4. Power supply voltage is abnormal.
MR-E-OA-KH003: 260VAC or more

Check the power supply.

5. Built-in regenerative resistor or
regenerative option faulty.

Change servo amplifier or regenerative
option.

Regenerative
transistor fault

6. Regenerative transistor faulty.

Checking method

1) The regenerative option has
overheated abnormally.

2) The alarm occurs even after
removal of the built-in
regenerative resistor or
regenerative option.

Change the servo amplifier.
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10. TROUBLESHOOTING

Display Name

Definition

Cause

Action

AL.31 Overspeed Speed has

exceeded the

instantaneous

1. Input command pulse frequency
exceeded the permissible
instantaneous speed frequency.

Set command pulses correctly.

permissible speed.

2. Small acceleration/deceleration time
constant caused overshoot to be
large.

Increase acceleration/deceleration time
constant.

3. Servo system is instable to cause
overshoot.

1. Re-set servo gain to proper value.
2. If servo gain cannot be set to proper
value.
1) Reduce load inertia moment ratio; or
2) Reexamine acceleration/
deceleration time constant.

4. Electronic gear ratio is large
(parameters No.3, 4)

Set correctly.

5. Encoder faulty.

Change the servo motor.

AL.32 | Overcurrent Current that flewis | 1. Short occurred in servo amplifier Correct the wiring.
highgr than the output phases U, V and W.
permissible current - —
of the servo 2. Transistor (IPM) of the servo Change the servo amplifier.
amplifier. (When the amplifier faulty.
alarm (AL.32) Checking method
occurs, switch the Alarm (AL.32) occurs if power is
power OFF and then | | switched on after U,V and W
ON to reset the are disconnected.
alarm. Then, turn on
the servo-on. When | 3. Ground fault occurred in servo Correct the wiring.
the alarm (AL.32) amplifier output phases U, V and W.
still occurs at the - - -
time, the transistor 4. External noise caused the Take noise suppression measures.
(IPM * overcurrent detection circuit to
IGBT) of the servo misoperate.
amplifier may be at
fault. Do not switch
the power OFF/ON
repeatedly; check
the transistor
according to the
cause 2 checking
method.)
AL.33 Overvoltage Converter bus 1. Regenerative option is not used. Use the regenerative option.

400vDC.

voltage exceeded

2. Though the regenerative option is
used, the parameter No.0 setting is
"O0000 (not used)".

Make correct setting.

3. Lead of built-in regenerative resistor
or regenerative option is open or
disconnected.

1. Change the lead.
2. Connect correctly.

N

. Regenerative transistor faulty.

Change the servo amplifier.

[¢)]

. Wire breakage of built-in
regenerative resistor or regenerative
option

1. For wire breakage of built-in regenerative
resistor, change the servo amplifier.

2. For wire breakage of regenerative option,
change the regenerative option.

6. Capacity of built-in regenerative
resistor or regenerative option is
insufficient.

Add regenerative option or increase
capacity.

7. Power supply voltage high.

Check the power supply.
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10. TROUBLESHOOTING

overload protection
characteristic of
servo amplifier.

of its continuous output current.

2.
3.

Display Name Definition Cause Action
AL.35 Command Input pulse 1. Pulse frequency of the command Change the command pulse frequency to a
pulse frequency | frequency of the pulse is too high. proper value.
error command pulseis | 2. Noise entered command pulses. Take action against noise.
too high. 3. Command device failure Change the command device.
AL.37 Parameter error | Parameter setting is | 1. Servo amplifier fault caused the Change the servo amplifier.
wrong. parameter setting to be rewritten.
2. Regenerative option or servo motor | Set parameter No.0O correctly.
not used with servo amplifier was
selected in parameter No.O.
3. The number of write times to EEP- | Change the servo amplifier.
ROM exceeded 100,000 due to
parameter write, etc.
AL.45 Main circuit Main circuit device 1. Servo amplifier faulty. Change the servo amplifier.
device overheat | overheat 2. The power supply was turned on The drive method is reviewed.
and off continuously by overloaded
status.
3. Air cooling fan of servo amplifier 1. Exchange the cooling fan or the servo
stops. amplifier.
2. Reduce ambient temperature.
AL.46 Servo motor Servo motor 1. Ambient temperature of servo motor | Review environment so that ambient
overheat temperature rise is over 40°C (104°F). temperature is 0 to 40°C (104°F).
actuated the thermal | 2. Servo motor is overloaded. 1. Reduce load.
Sensor. 2. Review operation pattern.
3. Use servo motor that provides larger
output.
3. Thermal sensor in encoder is faulty. | Change the servo motor.
AL.50 Overload 1 Load exceeded 1. Servo amplifier is used in excess 1. Reduce load.

Review operation pattern.
Use servo motor that provides larger
output.

2. Servo system is instable and
hunting.

N

. Repeat acceleration/

deceleration to execute auto tuning.

. Change auto tuning response setting.

Set auto tuning to OFF and make gain
adjustment manually.

3. Machine struck something.

1.
2.

Review operation pattern.
Install limit switches.

4. Wrong connection of servo motor.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.

Connect correctly.

5. Encoder faulty.

Checking method
When the servo motor shaft is
rotated with the servo off, the
cumulative feedback pulses do
not vary in proportion to the
rotary angle of the shaft but the
indication skips or returns
midway.

Change the servo motor.
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Display Name Definition Cause Action
AL.51 Overload 2 Machine collision or | 1. Machine struck something. 1. Review operation pattern.
the like caused max. 2. Install limit switches.
output current to flow | 2. Wrong connection of servo motor. Connect correctly.
successively for Servo amplifier's output terminals U,
several seconds. V, W do not match servo motor's
Servo motor locked: input terminals U, V, W.
1s ormore | 3. Servo system is instable and 1. Repeat acceleration/deceleration to
During rotation: hunting. execute auto tuning.
2.5s or more 2. Change auto tuning response setting.
3. Set auto tuning to OFF and make gain
adjustment manually.
4. Encoder faulty. Change the servo motor.
Checking method
When the servo motor shaft is
rotated with the servo off, the
cumulative feedback pulses do
not vary in proportion to the
rotary angle of the shaft but the
indication skips or returns
midway.
AL.52 Error excessive | The difference 1. Acceleration/deceleration time Increase the acceleration/deceleration
between the model constant is too small. time constant.
position and the 2. Torque limit value (parameter Increase the torque limit value.
actual servo motor No.28) is too small.
position exceeds 2.5 | 3. Motor cannot be started due to 1. Review the power supply capacity.
rotations. (Refer to torque shortage caused by power | 2. Use servo motor which provides larger
the function block supply voltage drop. output.
diagram in section | 4 Position control gain 1 (parameter Increase set value and adjust to ensure
1.2) No.6) value is small. proper operation.
5. Servo motor shaft was rotated by 1. When torque is limited, increase the limit
external force. value.
2. Reduce load.
3. Use servo motor that provides larger
output.
6. Machine struck something. 1. Review operation pattern.
2. Install limit switches.
7. Encoder faulty Change the servo motor.
8. Wrong connection of servo motor. Connect correctly.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.
AL.8A Serial RS-232C or RS-422 | 1. Communication cable breakage. Repair or change communication cable.

communication
time-out error

communication
stopped for longer
than the time set in
parameter No.56.

2. Communication cycle longer than
parameter No.56 setting.

Set correct value in parameter.

3. Wrong protocol.

Correct protocol.

AL.8E | Serial Serial 1. Communication cable fault Repair or change the cable.
communication | SOMmMunication error (Open cable or short circuit)
occurred between — - - -
error servo amplifier and 2. Communication device (e.g. Change the communication device (e.g.
communication personal computer) faulty personal computer).
device (e.g. personal
computer).
88888 | Watchdog CPU, parts faulty Fault of parts in servo amplifier Change the servo amplifier.
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10.2.3 Remedies for warnings

POINT |

- When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier
and servo motor may become faulty. If the power of the servo ampilifier is
switched OFF/ON during the alarms, allow more than 30 minutes for cooling
before resuming operation.

- Excessive regenerative warning (AL.EQ)
- Overload warning 1 (AL.E1)

If AL.E6 occurs, the servo off status is established. If any other warning occurs, operation can be continued but
an alarm may take place or proper operation may not be performed. Use the optional MR Configurator (servo
configuration software) to refer to the cause of the warning.

Display Name Definition Cause Action
AL.EO | Excessive There is a possibility that | Regenerative power increased to 85% or 1. Reduce frequency of
regenerative regenerative power may more of permissible regenerative power of positioning.
warning exceed permissible built-in regenerative resistor or regenerative | 2. Change regenerative option for
regenerative power of option. the one with larger capacity.
built-in regenerative Checking method ——— 3. Reduce load.
resistor or regenerative Call the st.atus displa.y and check
. regenerative load ratio.
option.

AL.E1 | Overload warning | There is a possibility that | Load increased to 85% or more of overload | Refer to AL.50, AL.51.
overload alarm 1 or 2 may | alarm 1 or 2 occurrence level.

occur. — Cause, checking method
Refer to AL.50, 51. —‘
AL.E6 | Servo emergency | EMG-SG are open. External emergency stop was made valid. Ensure safety and deactivate
stop warning (EMG-SG opened.) emergency stop.
AL.E9 | Undervoltage This alarm occurs when Check the power supply.
warning the servo motor speed

decreases to or below
50r/min with the bus
voltage dropping.
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MEMO
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11. OUTLINE DIMENSION DRAWINGS

11. OUTLINE DIMENSION DRAWINGS

11.1 Servo amplifiers

(1) MR-E-10A-KH003 - MR-E-20A-KH003
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(2) MR-E-40A-KH003
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(3) MR-E-70A-KH003 - MR-E-100A-KH003
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(4) MR-E-200A-KH003

[Unit: mm]
:)r
I
90 _ Approx. 70 195 R
40 ®6
o

o 3
=7 A
g
it | |
T
' i
@OODO0000000
i S
[EARR ﬁ@gﬁ%ﬁﬂ[
I //A\E{/\ )
B%@;Q/%]ﬂg
Terminal signal layout
Ll o =[Qoo|=|
L2 [e] EL)
Ls| © Terminal screw: M4
o Tightening torque: 1.2 [N-m]
cl o (10.6 [Ib+in])
D o)
o
\% e}
W| o

11- 4

156

78 6

Mass: 2.0 [kg] (4.41 [Ib])

Mounting Screw
Screw Size: M5
Tightening torque: 3.24 [N*m]
(28.676 [Ib+in])
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11.2 Connectors

(1) Miniature delta ribbon (MDR) system (3M)
(a) One-touch lock type
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(2) CN2 Connector (Molex)
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(4) CNP1 - CNP2 Connector (Molex)
(a) Crimping type
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(b) Insertion type
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12. CHARACTERISTICS

12. CHARACTERISTICS

12.1 Overload protection characteristics

An electronic thermal relay is built in the servo amplifier to protect the servo motor and servo amplifier from
overloads. Overload 1 (AL.50) occurs if overload operation performed is above the electronic thermal relay
protection curve shown in any of Figs 12.1, Overload 2 (AL.51) occurs if the maximum current flew
continuously for several seconds due to machine collision, etc. Use the equipment on the left-hand side area of
the continuous or broken line in the graph.
In a machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

1000 ; 1000
|
During rotation 7

100 e : 100
— =, \\( —
(2 (2]
2 2
= During servo lock | ) =

§1° §'°
(] [0
@ \ @
o o
o o

= 1

0.1 0.1

0 50 100 150 200 250 300 0

(Note) Load ratio [%)]

a. MR-E-10A-KH003 to MR-E-100A-KH003

12.2 Power supply equipment capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 12.1 indicates servo amplifiers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 12.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque and
zero torque according to the duty used during operation. When the servo motor is run at less than the
maximum speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

During rotation]|

%

During servo lock

=l

50

100 150 200
(Note) Load ratio [%]

b. MR-E-200A-KH003

Note. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor stop
status (servo lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may fail even when the electronic
thermal relay protection is not activated.

Fig 12.1 Electronic thermal relay protection characteristics

250 300

Table 12.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 1) (Note 2) Area required for

Servo amplifier Servo motor Power supply Servo amplifier-generated heat [W] heat dissipation
capacity [kVA] At rated torque With servo off [m?]
MR-E-10A-KH003 HF-KE13W1-S100 0.3 25 15 0.5
MR-E-20A-KH003 HF-KE23W1-S100 0.5 25 15 0.5
MR-E-40A-KH003 HF-KE43W1-S100 0.9 35 15 0.7
MR-E-70A-KH003 HF-SE52JW1-S100 1.0 40 15 0.8
HF-KE73W1-S100 1.3 50 15 1.0
MR-E-100A-KH003 | HF-SE102JW1-S100 1.7 50 15 1.0
MR-E-200A-KH003 HF-SE152JW1-S100 2.5 90 20 1.8
HF-SE202JW1-S100 3.5 90 20 1.8

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value assumes that the power factor
improving reactor is not used.

2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative option, refer to section 13.1.1.
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(2) Heat dissipation area for enclosed servo amplifier
The enclosed control box (hereafter called the control box) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10°C at the ambient temperature of 40°C (104°F).
(With a 5°C (41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The
necessary enclosure heat dissipation area can be calculated by Equation 12.1.

where, A : Heat dissipation area [m2]
P :Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C]
K  :Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with Equation 12.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 12.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a cooling fan should be considered.

Table 12.1 lists the enclosure dissipation area for each servo amplifier when the servo amplifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

(Outside) (Inside)

Air flow

Fig. 12.2 Temperature distribution in enclosure
When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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12.3 Dynamic brake characteristics

Fig. 12.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is operated.
Use Equation 12.2 to calculate an approximate coasting distance to a stop. The dynamic brake time constant t
varies with the servo motor and machine operation speeds. (Refer to Fig. 12.4)

ON
OFF

Emergency stop(EMG)

Time constant ©

Vo
Machine speed

te Time

Fig. 12.3 Dynamic brake operation diagram

_V Ju
Lmax = 4 -{te+r[1+ WJ} ............................................................................................................................ (12.2)
Lmax @ Maximum Coasting diSTANCE..........coooiiiiii e e et e e [mm]
Vo 2 Machine rapid fEEA Fate..........ooo e [mm/min]
Ju : SErvo MOtOr INEMAl MOMENT .........c..oveiveieeeeeeeeeee e, [kg * cm?][oz - in?]
Ju : Load inertia moment converted into equivalent value on servo motor shaft................ kg " cmz][oz - inz]
T T Brake time CONSIANT ... ..ooii e e s e e e s e e st ae e e e nnae e e e e nreean [s]
te 2 Delay time Of CONrol SECHON .......oo e e e e re e e e see e e eneeas [s]

(There is internal relay delay time of about 30ms.)

25 120
7 73 2
£ 20 £ 100 52
= = 80
B 2 60 102
g 10 3 40
o 13 (0]
© 2 202
E 5\ = 20
= 43 152
0
00 1000 2000 3000 4000 5000 6000 0 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
a. HF-KEOW1-S100 b. HF-SEOJW1-S100

Fig. 12.4 Dynamic brake time constant

Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the built-in dynamic brake may burn. If there is a possibility that the load
inertia moment may exceed the value, contact Mitsubishi.

Servo amplifier Load inertia moment ratio [times]
MR-E-10A-KH003 to MR-E-200A-KH003 30

12- 3



12. CHARACTERISTICS

12.4 Encoder cable flexing life

The flexing life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108 a
5x107
1x107
5x108 a: Long flex life encoder cable
Long flex life motor power cable
Long flex life motor brake cable
1x10° b : Standard encoder cable
5X10° Standard motor power cable
Standard motor brake cable
i
£ 1X108
E 5X104
o
£
X
o
L X104
1X10 b
5X103 -
//
1108 af
4 7 10 20 40 70 100 200

Flexing radius [mm]

12.5 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference value) that will flow when the maximum permissible
voltage (253VAC) is applied at the power supply capacity of 2500kVA and the wiring length of 1m.

Inrush currents (Aq.p)
Main circuit power supply (L4, L, L3)

Servo amplifier

MR-E-10A-KH003

MR-E-20A-KH003 50A (Attenuated to approx. 10A in 10ms)

MR-E-40A-KH003

MR-E-70A-KH003

70A (Attenuated to approx. 20A in 10ms)
MR-E-100A-KH003

MR-E-200A-KH003 110A (Attenuated to approx. 20A in 10ms)

Since large inrush currents flow in the power supplies, always use circuit breakers and magnetic contactors.
(Refer to section 13.2.2.)

When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an
inrush current.
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13. OPTIONS AND AUXILIARY EQUIPMENT

13. OPTIONS AND AUXILIARY EQUIPMENT

- Before connecting any option or peripheral equipment, turn off the power and wait

for 15 minutes or more until the charge lamp turns off. Otherwise, an electric shock
WARNING o . o

may occur. In addition, always confirm from the front of the servo amplifier whether
the charge lamp is off or not.

* Use the specified auxiliary equipment and options. Unspecified ones may lead to a

/\ CAUTION S Y equip P P y
fault or fire.
13.1 Options

13.1.1 Regenerative options

= The specified combinations of regenerative options and servo amplifiers may only
be used. Otherwise, a fire may occur.

/\ CAUTION

(1) Combination and regenerative power
The power values in the table are resistor-generated regenerative powers and not rated powers.

Permissible regenerative power [W]
e . ) (Note)
Servo amplifier | Built-in regenerative | MR-RB032 | MR-RB12 | MR-RB32 | MR-RB30 MR.RB50
resistor [400)] [400] [400] [13Q]
[13Q]

MR-E-10A-KH003 30
MR-E-20A-KH003 30 100
MR-E-40A-KH003 10 30 100
MR-E-70A-KH003 20 30 100 300
MR-E-100A-KH003 20 30 100 300
MR-E-200A-KH003 100 300 500

Note. Always install a cooling fan.

(2) Selection of the regenerative option
(a) Simple selection method
In horizontal motion applications, select the regenerative option as described below. When the servo
motor is run without load in the regenerative mode from the running speed to a stop, the permissible
duty is as indicated in section 5.1 of the separately available Servo Motor Instruction Manual.
For the servo motor with a load, the permissible duty changes according to the inertia moment of the
load and can be calculated by the following formula.

Permissible _ Permissible duty for servo motor with no load (value indication section 5.1 in Servo Motor Instruction Manual)
(m+1)

duty

2
x |_ratedspeed | rinies/min]
running speed

where m = load inertia moment/servo motor inertia moment
From the permissible duty, find whether the regenerative option is required or not.

Permissible duty < number of positioning times [times/min]
Select the regenerative option out of the combinations in (1) of this section.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(b) To make selection according to regenerative energy

Use the following method when regeneration occurs continuously in vertical motion applications or when

it is desired to make an in-depth selection of the regenerative option.
a. Regenerative energy calculation
Use the following table to calculate the regenerative energy.

§ tf(1 cycle)
7] ‘ \~ No
I} P Up 1\
g I I
g Q Down Time
~ o e
2 ) et pleppie2 ple— 5 pleprtedsl
Friction ) Tosat Tosot oz Tpse2
torque S
qu % *) 1) .
T g g (l%l;vmg) 4 )
S 5)
nf 3 >
o 6)
2
@ 3)
o (Regenerative) 7)
-)
Formulas for calculating torque and energy in operation
Regenerative power Torque applied to servo motor [N * m] Energy [J]
(JL+Im) *No 1 0.1047
= + = = . .
" 1= Tessxa0t | Tesn U FTT | E1Z o oNo T Toser
2) To=Tu+ Tk E;=0.1047 " No* T2 " 14
—(JL+JIm) * No 1 0.1047
T = . + = — . .
3) s 055x10°  Tpear U TTE | Ee= 5 No - Ta: Tpsat
4),8) T.=Ty E.4 > 0 (No regeneration)
(JLt+JIm) + No 1 0.1047
Ts = . —Tu+T = L% N0 Tse
5) 5 9.55 ><104 Tpsaz U F Es 2 No *T5* Tpsa2
6) Te= —Tut+Te Es=0.1047 = No* To * t3
—(JL+Jm) * No 1 0.1047
T7 = . — =2 No T
7) 7 955 % 10° Toed2 Tu +TF E7 5 No * T7* Tpsd2

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative energies.

b. Losses of servo motor and servo amplifier in regenerative mode

The following table lists the efficiencies and other data of the servo motor and servo amplifier in the

regenerative mode.

Servo amplifier

Inverse efficiency [%]

Capacitor charging [J]

MR-E-10A-KH003 55 9
MR-E-20A-KH003 70 9
MR-E-40A-KH003 85 11
MR-E-70A-KH003 80 18
MR-E-100A-KH003 80 18
MR-E-200A-KH003 85 40

Inverse efficiency (1)

Capacitor charging (Ec)

:Efficiency including some efficiencies of the servo motor and servo amplifier
when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and torque, allow for about 10%.

:Energy charged into the electrolytic capacitor in the servo amplifier.
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13. OPTIONS AND AUXILIARY EQUIPMENT

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies by the
inverse efficiency to calculate the energy consumed by the regenerative option.

ER[J]=m-Es — Ec
Calculate the power consumption of the regenerative option on the basis of single-cycle operation period tf [s]
to select the necessary regenerative option.

PR [W]=ERI/f

(3) Connection of the regenerative option
Set parameter No.2 according to the option to be used.

Parameter No.0

-

Selection of regenerative option
0: Regenerative option is not used
* For the servo amplifier of 200W or lower,
lower, regenerative resistor is not used.
* For the servo amplifier of 400W or higher,
built-in regenerative resistor is used.

(4) Connection of the regenerative option

POINT |

- When using the MR-RB50, cooling by a cooling fan is required. Please obtain
a cooling fan at your discretion.

The regenerative option will cause a temperature rise of +100°C relative to the ambient temperature. Fully
examine heat dissipation, installation position, used cables, etc. before installing the option. For wiring, use
flame-resistant cables and keep them clear of the regenerative option body. Always use twisted cables of
max. 5m length for connection with the servo amplifier.

Always remove the wiring from across P-D and fit the regenerative option across P-C.

The G3 and G4 terminals act as a thermal sensor. G3-G4 are disconnected when the regenerative option
overheats abnormally.

Servo amplifier Always remove the lead from across P-D.

D Xj Regenerative option

.

c | ]
G3

(Note 2) G4
5m max. [N W
“ » —— (Note 1)

Cooling fan

Note 1. When using the MR-RB50, forcibly cool it with a cooling fan (92 X 92, minimum air flow: 1.Om3).
2. Make up a sequence which will switch off the magnetic contactor (MC) when abnormal heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA
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(5) Outline drawing

8.5

(a) MR-RB032 - MR-RB12

[Unit: mm]
_|:_ % B
LA $6 mounting hole & 13
LB
Y
'(i,ﬁ_ A (: % ‘[ -
i MR-RBO ' \ ' :
| : A !
: g = ot ! |- TE
! : - < - 5_.I_L_ ® © ' Terminal block
| E :
trge : i
TE1 & ; !
c ! : : P
: 15 !
: & A | Terminal screw: M3
Wﬁ o -l - Tightening torque:
o 0.5 t0 0.6 [N-m](4 to 5 [Ib-in])
6 1.6"L_ - Mounting screw
Screw size: M5
< 20, LD Tightening torque:
3.24[N-m](28.68 [Ib-in])
. LC

(b) MR-RB32 - MR-RB30

Regenerative

Variable dimensions Mass
option LA | LB LC | LD [[kgl|[lb]

MR-RB032 | 30 15 [ 119 ] 99 10.5]1.1

MR-RB12 40 15 | 169 | 149 |1.1[24

125

150
142

G4G3 CP

OO o o o d

o O O O o d

8.5

|
~

N

~

10 90

100

79
M

goopoooocooo0000000C0OD
00000000000000000000
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[Unit: mm]

= Terminal block

Terminal screw: M4
Tightening torque: 1.2 [N-m] (10.6 [Ib-in])

» Mounting screw
Screw : M6
Tightening torque: 5.4 [N-m](47.79 [Ib-in])

Regenerative option [ Mass [kg] (Ib)

MR-RB30
MR-RB32

2.9 (6.4)
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82.5

133

(c) MR-RB50
Cooling fan mounting
screw (2-M3 screw)
On opposite side
0
| 49 82.5 o
=S =
P i% 0 = -
[ N (¢}
L SHfl 8
‘j% s o —
o
o [ann)
Yo (e .
™ =) Wind blows
o _,\_ inthe arrow
= ~ | \direction
[Te) [en]
(\i (@)
© S
= =
o (e}
) O
—
©
200 17 o 108 (30)
217 120 8
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= Terminal block

Terminal screw: M4
|G3]Tightening torque: 1.2 [N-m](10.6 [Ib+in])

* Mounting screw

Screw : M6

Tightening torque: 5.4 [N-m](47.79 [Ib-in])

[Unit: mm (in)]

Regenerative Mass
option [kg(lb)]
MR-RB50 5.6 (12.3)
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13.1.2 Cables and connectors

POINT |

= Protective structure indicated for cables and connecters is for a cable or
connector alone. When the cables and connectors are used to connect the
servo amplifier and servo motor, lower protective structure (IPC10) applies.

(1) Cable make-up
The following cables are used for connection with the servo motor and other models. Those indicated by
broken lines in the figure are not options.

Servo amplifier

________ goonnn
‘r ": ooo0oO0
! Operation 9 CN3 O 13)
! panel F:::;;:::::::::::::E:l]— CN1 I _Jm Analog monitor
L - - - ) Il CN2
________ | )
] 1.I:I"-;': | CNP2 Personal
! ! - Nyl e computer
3 Controller | CNP1 ]
| | J\_,|:| |
Lo ;
12)
Analog moniter
20) 21) 22) 23)
@ Direct connection type (cable length 10m or less, IP65)
36) 37) 38) 39)
—>
@ Junction type (cable length more than 10m, IP20)
Power supply 1)2) 40) 41)
—
— [] LS
L Wl -=-====
10) 11) 20) 21) 6
Regenerative To Z?VP C power Dﬂ%
: supply for
option electromagnetic 30) 31) 32) 33)
brake D—%
28) 29)
L 24) 25) 26) 27)
Servo motor e
HF-KE E|W1-S1007
/
Power supply Brake Encoder
connector connector connector
18) 19) 22) 23) Servo motor
i Il EEEEEE R HF-SELIJW1-5100
15) 16) 17) = B |~Power supply connector
= sF —Brake connector
Encoder connector
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No. Product Model Description Application

1) | Standard encoder | MR-EKCBLOM-L Receptacle: 36210-0100PL Housing: 1-172161-9 Standard
cable Refer to (2) (a) in Shell kit: 36310-3200-008 Connector pin: 170359-1 flexing life

this section. (3M) (Tyco Electronics or equivalent) 1P20
or Cable clamp: MTI-0002
Connector set: 54599-1019 (Toa Denki kogyo)
(Molex)

2) | Long flex life MR-EKCBLOM-H Long flex life
encoder cable Refer to (2) (a) in 0= - 1P20

this section.

3) | Standard encoder | MR-ESCBLLOIM-L Receptacle: 36210-0100PL Plug: D/MS3106B20-29S Standard
cable Refer to (2) (d) in Shell kit: 36310-3200-008 Cable clamp: D/MS3057-12A flexing life

this section. (3M) (DDK) P20
or
Connector set: 54599-1019
(Molex)

4) | Long flex life MR-ESCBLOM-H Long flex life
encoder cable Refer to (2) (e) in U= :]:]:I 1P20

this section.

5) | IP65/IP67- MR-ENECBLOM-H | Receptacle: 36210-0100PL Plug: D/MS3106A20-29S (D190) Long flex life
compliant encoder | Refer to (2) (e) in Shell kit: 36310-3200-008 Cable clamp 1P65
cable this section. (3M) : CE3057-12A-3-D P67

or Back shell: CE02-20BS-S-D Not oil-
Connector set: 54599-1019 (DDK) resistant.
(Molex)

iE 1]

6) | Encoder MR-ECNM Receptacle: 36210-0100PL Housing: 1-172161-9 1P20

connector set Shell kit: 36310-3200-008 Connector pin: 170359-1
(3M) (Tyco Electronics or equivalent)
or Cable clamp: MTI-0002
Connector set: 54599-1019 (Toa Denki kogyo)
(Molex)
ED | =

7) | Encoder MR-ECNS Receptacle: 36210-0100PL Plug: D/MS3106B20-29S P20

connector set Shell kit: 36310-3200-008 Cable clamp: D/MS3057-12A
(3M) (DDK)
or
Connector set: 54599-1019
(Molex)
S (]

8) | Encoder MR-ENECNS Receptacle: 36210-0100PL Plug: D/MS3106A20-29S (D190) IP65

connector set Shell kit: 36310-3200-008 Cable clamp 1P67
(3M) : CE3057-12A-3-D
or Back shell: CE02-20BS-S-D
Connector set: 54599-1019 (DDK)
(Molex)
SiE aill
9) | Control signal MR-ECN1 Connector: 10126-3000PE

connector set

(In units of 20 pcs.
/box)

Shell kit: 10326-52F0-008
(3M or equivalent)

[
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No. Product

Model

Description

Application

10) | Amplifier power
supply connector
set

(Insulation
displacement type)
MR-E-10A-KH003
to MR-E-100A-
KH003

MR-ECNP1-A

(In units of 20 pcs.

/box)

Connector: 51240-0600
(Molex or equivalent)

L.

Terminal: 56125-0128
(Molex or equivalent)

Insulation
displacement

type

11) | Amplifier power
supply connector
set

(Insertion type)
MR-E-10A-KH003

MR-ECNP1-B

(In units of 20 pcs.

/box)

Connector: 54927-0610
(Molex or equivalent)

Insertion type

to MR-E-100A-
KH003
12) | Analog monitor MR-E3CBL15-P Connector: MP371/6 Connector: MJ372/6 Analog
RS-232C branch (Marushin Musen Denki or monitor RS-
cable dﬂ% equivalent) 232C branch
cable
13) | Analog monitor MR-ECN3 Connector: MP371/6 Analog
RS-232C (In units of 20 pcs. 4 Jm (Marushin Musen Denki or monitor for
connector /box) equivalent) RS-232C
14) | Communication Refer to (3) in this Connector: MP371/6 Connector: DE-9SF-N For
cable section. (Mini-DIN 6-pin male) Case: DE-C1-J6-S6 connection
QC30R2 (Marushin Musen Denki or (JAE) with PC-AT
equivalent) compatible
personal
d__m ::U computer
15) | Motor power MR-PWCNS4 Plug: CE05-6A18-10SD-D-BSS IP67
supply (For HF-SP52 - Cable clamp: CE3057-10A-1-D
connector set 102 - 152 motor) (DDK)
Example of applicable cable Emgg]
Wire size: 2mm? (AWG14) to 3.5mm? (AWG12)
Cable finish $D: $10.5 to 14.1mm
16) | Motor power MR-PWCNS5 Plug: CE05-6A22-22SD-D-BSS IP65
supply connector | (For HF-SP202 - Cable clamp: CE3057-12A-1-D P67
set 352 motor) (DDK)
Example of applicable cable Emgg]
Wire size: 5.5mm? (AWG10) to 8mm? (AWGS)
Cable finish $D: $12.5 to 16mm
17) | Brake connector | MR-BKCNS1 Straight plug: CM10-SP2S-L 1P65
set Socket contact: CM10-#22SC(S2)-100 P67
(DDK)
18) | Motor power MR-ECNP2-A Connector: 51240-0300 Terminal: 56125-0128 Insulation

supply connector

(In units of 20 pcs.

(Molex or equivalent) (Molex or equivalent)

displacement

(Insulation /box) Sl type
displacement type) i-
MR-E-10A-KH003
to MR-E-100A-
KH003
19) | Motor power MR-ECNP2-B Connector: 54927-0310 Insertion type

supply connector
(Insertion type)
MR-E-10A-KH003
to MR-E-100A-
KH003

(In units of 20 pcs.

/box)

(Molex or equivalent)
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No.

Product

Model

Description

Application

20)

Amplifier power
supply connector
set

MR-ECNP1-A1
(In units of 20 pcs.
/box)

Connector: 54241-0600
(Molex or equivalent)

Terminal: 56125-0128
(Molex or equivalent)

Insulation
displacement
type

(Insulation ﬁ a
displacement type) Boooon 1
MR-E-200A-
KH003
21) | Amplifier power MR-ECNP1-B1 Connector: 54928-0610 Insertion type

supply connector
set

(Insertion type)
MR-E-200A-
KH003

(In units of 20 pcs.
/box)

(Molex or equivalent)

22)

Motor power
supply connector

MR-ECNP2-A1
(In units of 20 pcs.

Connector: 54241-0300
(Molex or equivalent)

Terminal: 56125-0118
(Molex or equivalent)

Insulation
displacement

(Insulation /box) Sl type
displacement type) i-
MR-E-200A- it
KH003
23) | Motor power MR-ECNP2-B1 Connector: 54928-0310 Insertion type

supply connector

(In units of 20 pcs.

(Molex or equivalent)

(Insertion type) /box)
MR-E-200A-
KHO003
24) [ Motor power MR-PWS1CBLOM- IP65
supply cable A1-L % Power supply connector Load side
Cable length: e lead
2+5+10m — HF-KECOW1-S100
25) | Motor power MR-PWS1CBLOM- IP65
supply cable A1-H Load side
Cable length: Refer to section 13.1.2 (4) for details. lead
2-5+-10m Long flex life
26) | Motor power MR-PWS1CBLOM- IP65
supply cable AL % Power supply connector Opposite-to-
Cable length: . load side lead
2+:5-10m — HF-KEOW1-S100
27) | Motor power MR-PWS1CBLOM- IP65
supply cable A2-H Opposite-to-
Cable length: Refer to section 13.1.2 (4) for details. load side lead
2-5+10m Long flex life
28) | Motor power MR-PWS2CBLO3M- IP55
supply cable o %:?%/ Power supply connector Load side
Cable length: 0.3m —_—— lead
—] HF-KECOW1-S100
Refer to section 13.1.2 (4) for details.
29) | Motor power MR- IP55
supply cable PWS2CBLO3M-A2- §_ I:% Power supply connector Opposite-to-

L
Cable length: 0.3m

— HF-KEOW1-S100

Refer to section 13.1.2 (4) for details.

load side lead
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No. Product Model Description Application
30) | Motor brake cable | MR-BKS1CBLOM- IP65
A1-L — % Brake connector Load side
Cable length: = = lead
2+5+*10m — HF-KECOW1-S100
31) | Motor brake cable | MR-BKS1CBLOM- IP65
Al-H Refer to section 13.1.2 (5) for details. Load side
Cable length: lead
2+5+10m Long flex life
32) | Motor brake cable | MR-BKS1CBLOM- IP65
AD-L = % Brake connector Opposite-to-
Cable length: = = load side lead
2+5+-10m F— HF-KEOW1-S100
33) | Motor brake cable | MR-BKS1CBLOM- IP65
A2-H Refer to section 13.1.2 (5) for details. Opposﬁe-to-
Cable length: load side lead
2-5+10m Long flex life
34) | Motor brake cable | MR-BKS2CBL03M- IP55
AL D_%Brake connector Load side
Cable length: 0.3m lead
HF-KECOW1-S100
Refer to section 13.1.2 (5) for details.
35) | Motor brake cable | MR-BKS2CBLO3M- IP55
o D—E?%/ Brake connector Opposite-to-
Cable length: 0.3m load side lead
— HF-KEOW1-S100
Refer to section 13.1.2 (5) for details.
36) | Encoder cable MR-J3ENCBLOM- IP65
A1-L Ll % Encoder connector Load side
Cable length: == lead
2+5+*10m — HF-KECOW1-S100
37) | Encoder cable MR-J3ENCBLOM- IP65
Al-H Refer to section 13.1.2 (2) (a) for details. Opposite-to-
Cable length: load side lead
2-5+10m Long flex life
38) | Encoder cable MR-J3ENCBLOM- IP65
il Encoder connector .
A2-L Opposite-to-
Cable length: —= load side lead
2+5+*10m F— HF-KEOW1-S100
39) | Encoder cable MR-J3ENCBLOM- IP65
AZH Refer to section 13.1.2 (2) (a) for details. Opposite-to-
Cable length: load side lead
2+5+10m Long flex life
40) | Encoder cable MR-J3JCBLO3M- IP20
A1-L -_%Encoder connector Load side
Cable length: 0.3m N lead

| m—

HF-KEOOW1-S100

Refer to section 13.1.2 (2) (c) for details.
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Cable length: 0.3m

No. Product Model Description Application
41)| Encoder cable MR-J3JCBLO3M- IP20
A2-L Opposite-to-

._E% Encoder connector

— HF-KEOW1-S100

Refer to section 13.1.2 (2) (c) for details.

load side lead

(2) Encoder cable * connector sets

/\ CAUTION

= If you have fabricated the encoder cable, connect it correctly.
Otherwise, not doing so may cause unexpected operation.

POINT |

- The encoder cable is not oil resistant.
- Refer to section 12.4 for the flexing life of the encoder cable.

= When the encoder cable is used, the sum of the resistance values of the cable
used for P5 and the cable used for LG should be within 2.4Q.
- When soldering the wire to the connector pin, insulate and protect the

connection portion using heat-shrinkable tubing.

= When using the encoder cable of four-wire type communication system, set

"1000" in parameter No.20 to select the four-wire type.

Generally use the encoder cable available as our options. If the required length is not found in the options,
fabricate the cable on the customer side.
When fabricating an encoder cable, use the selection example of wires given in section 13.2.1 and the MR-
ECNM connector set for encoder cable fabrication, and fabricate an encoder cable as shown in the wiring

diagram.

Refer to section 14.5 and choose the encode side connector according to the servo motor installation

environment.
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(a) MR-J3BENCBLOM-A1-L/H = MR-J3ENCBLOM-A2-L/H
These cables are encoder cables for the HF-KECOW1-S100 series servo motors. The numerals in the
Cable Length field of the table are the symbols entered in the [ part of the cable model. The cables of
the lengths with the symbols are available.

Cable model Cable length Protective Flex life Application
2m 5m 10m | 20m | 30m | 40m | 50m | structure
MR-J3ENCBL [0 M-A1-L 2 5 10 IP65 Standard | For HF-KECOW1-S100
L fl servo motor
MR-J3ENCBLOM-A1-H | 2 5 | 10 IPes | o9 X .
life Load side lead
MR-J3ENCBL [0 M-A2-L 2 5 10 IP65 Standard | For HF-KECOW1-S100
Long flex | servo motor
MR-J3ENCBL [0 M-A2-H 2 5 10 IP65 . . .
life Opposite-to-load side lead
1) Connection of servo amplifier and servo motor
I MR-J3ENCBLCIM-A1-L
Servo amplifier MR-J3ENCBLOM-A1-H 2)
goood /
oo0o0o0 —» ()
O / i Servo motor
HF-KECOOW1-S100

1) or

MR-J3ENCBLOM-A2-L
MR-J3ENCBLOM-A2-H

Servo motor
HF-KECOW1-S100

—
Cable model 1) For CN2 connector 2) For encoder connector

MR-J3ENCBLOM-A1-L | Receptacle: 36210-0100PL Connector set: 54599-1019 Connector: 16743201

Shell kit: 536310-3200-008 (Molex) Crimping tool for ground clip:

(3M) 1596970-1

Crimping tool for receptacle
MR-J3ENCBLOM-A1-H (Note) Signal layout (Note) Signal layout contact: 1596847-1
N (Tyco Electronics)

EI \ . @ ’ (Note) Signal layout
MR-J3ENCBLOM-A2-L g ) gl

View seen from wiring side. View seen from wiring side.

MR-J3ENCBLOM-A2-H View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for Note. Keep open the pin
manufacturer adjustment. If it is connected with any other pin, the servo shown with an [~
amplifier cannot operate normally. ’
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13. OPTIONS AND AUXILIARY EQUIPMENT

2) Cable internal wiring diagram

MR-J3ENCBL2M-L/-H
MR-J3ENCBL5M-L/-H
MR-J3ENCBL 10M-L/-H

Servo amplifier Encoder side
side connector connector
P5 1 ,’Tﬁlf —1 3 |P5
LG 2 — —1 6 | LG
MR 3 — | —1 5 | MR
MRR| 4 — — 4 | MRR
9 g ] 2
SD |Plate |- (E t’)\ 9 | SHD
ote

Note. When an encoder cable is fabricated, this wire is not required.

(b) MR-EKCBL O M-L/H

POINT |

= The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No.20 to "1OOO" to select the four-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L) is required.

The numerals in the Cable Length field of the table are the symbols entered in the [ part of the cable
model. The cables of the lengths with the symbols are available.

Cable length Protective ) L
Cable model Flex life Application
2m 5m | 10m | 20m [ 30m | 40m | 50m | structure

Not For HF-KEOOW1-S100
MR-EKCBL [ M-L a0 | MNote) IP20 |Standard | O

30 servo motor

Not Not Not L q Use in combination with
MR-EKCBL O M-H 20 (;Oe) (:Oe) (Sooe) IP20 Or:? X | MR-J3JCBLO3M-A1-L or

e MR-J3JCBLO3M-A2-L.

Note. Four-wire type cable.
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13. OPTIONS AND AUXILIARY EQUIPMENT

1) Connection of servo amplifier and servo motor

Servo amplifi

er

goono

MR-J3JCBLO3M-L
Cable length: 0.3m

Servo motor
HF-KECOW1-S100

—

Cable model

1) CN2 connector

2) Junction connector

MR-EKCBL O M-L

MR-EKCBL O M-H

Connector set: 54599-1019
(Molex)

Receptacle: 36210-0100PL
Shell kit: 536310-3200-008
(3M)

(Note) Signal layout

IREEREE
[LG] [MRR MDR| [\

FEEEE

[P5] [MR] ] [MD]

View seen from wiring side.

(Note) Signal layout

B

MDR)

I |
[Ps][ 3 |[I\]] 7]
[MD] J

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
amplifier cannot operate normally.

Housing: 1-172161-9
Connector pin: 170359-1
(Tyco Electronics or
equivalent)

Cable clamp: MTI-0002
(Toa Electric Industries)

Signal layout
L1
1 2 3
MR |MRR
4 5 6
|:|: MD |MDR CONT]]
7 8 9
P5 | LG [SHD

View seen from wiring side.
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13. OPTIONS AND AUXILIARY EQUIPMENT

2) Internal wiring diagram

MR-EKCBL20M-L

Servo amplifier side

Encoder side

P5 1 e 1 7 | P5E
LG P L] L: | g | P5G
B H: :

] | | 1
LT
D D
I | | 1
MR | 3 | 111 | MR
MRR | 4 | 11 2 | MRR
9 = —1 3
SD |Plate |- ‘K < 9 | sHD

(Note)

MR-EKCBL20M-H

Servo amplifier side

Encoder side

P5 1 e (2t 7 | P5E
LG 2 L] L: 8 | P5G
o {—H o
I I I 1
I I I 1
| ] 2 ] 1
I I I 1
| ] ] 1
I ] ] 1
I I I 1
| ] ] 1
I I I 1
I I I 1
MR | 3 | Ll 1 | MR
MRR| 4 [ L1 2 | MRR
9 R 1 3
SD |Plate |- X - 9 | sHD

(Note)

Note. When an encoder cable is fabricated, this wire is not required.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

MR-EKCBL30M-L

Servo amplifier side Encoder side

P5 1 e ot 7 | PsE
LG 2 :}LlL}:SPSG
[ [

L [ El |
I\[ r\l
[ [

[ [

[ [

[ [

MR | 3 :}El a: 1 | MR
MRR| 4 :}( G: 2 | MRR
MD 7 ::( | G: 4 | MD
MDR| 8 :}( G: 5 | MDR
9 - 3

'\,‘_quL___ +— 6 | CONT
SD |Plate | - *~{ 9 | sHD
(Note)

MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

Servo amplifier side Encoder side

P5 1 ey 2t 7 | PSE
LG 2 ::LEH\:: 8 | P5G
1 ] | ]

1 ] I ]

1 | I |
1 ] | ]

L {—H o
1 ] I ]

1 1 I 1
1 ] | ]

L D
1 ] | ]

MR | 3 ::E | a: 1 | MR
MRR| 4 ::( G: 2 | MRR
MD | 7 ::( | C: 4 | MD
MDR| 8 ::( lj: 5 | MDR
9 - 3

S o u .1 6 | CONT
SD | Plate | - \ *< 9 | sHD
(Note)

Cable flex life

Applicable wiring diagram

Less than 10m 30m to 50m

Standard

MR-EKCBL20M-L

Long flex life

MR-EKCBL20M-H MR-EKCBL30M-H
MR-EKCBL40M-H

MR-EKCBL50M-H
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13. OPTIONS AND AUXILIARY EQUIPMENT

3) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and tool, and fabricate it according to the
wiring diagram in 2). Refer to section 13.2.1 for the specifications of the used cable.

Parts/tool

Description

Connector set

MR-ECNM

[l

Servo amplifier side connector
Receptacle: 36210-0100PL
Shell kit: 536310-3200-008

(3M)
Or

Connector set: 54599-1019

(Molex)

Encoder side connector
Housing: 1-172161-9
Connector pin: 170359-1

(Tyco Electronics or equivalent)
Cable clamp: MTI-0002

(Toa

Electric Industries)

(c) MR-J3JCBLO3M-A1-L - MR-J3JCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side

encoder cable (MR-EKCBLLIM-L/H) is required.

Protective

MR-J3JCBLO3M-A2-L

Cable model Cable length Flex life Application
structure
MR-J3JCBLO3M-A1-L For HF-KECOW1-S100 servo motor
Load side lead
Use in combination with MR-EKCBL
0.3m IP20 Standard oM.

For HF-KEOOW1-S100 servo motor
Opposite-to-load side lead

Use in combination with MR-EKCBL
OM-L/H.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(d) MR-ESCBLOM-L (standard flex life model)
These encoder cables are used with the HF-SEIJW1-S100 servo motors.
1) Model explanation

Model: MR-ESCBLOM-L

Standard flex life

Symbol Cable length Communication system
2 2
5 5 )
10 10 Two-wire type
20 20
30 30 (Note) Four-wire type

Note. Set "1 OOO" in parameter No.20.

2) Connection diagram
For the pin assignment on the servo amplifier side, refer to section 3.3.1.

Servo amplifier

Encoder connector Encoder connector [P Signal ST Sona
Encoder cable Servo motor A | MD K
(Optional or fabricated) B | MDR L
C MR M | CONT
D | MRR N [ SHD
CNZE E =)
F R LG
G S P5
50m max. Z| T

a) Encoder cable of less than 30m
When fabricating an encoder cable, use the MR-ECNS connector set. Referring to the following
wiring diagram, you can fabricate an encoder cable of up to less than 30m.
MR-ESCBL2M-L MR-ESCBL20M-L

MR-ESCBL5M-L
MR-ESCBL10M-L

Servo amplifier side Aw@G23 Encoder side Servo amplifier side Encoder side
P5 1 ",j%l", S |P5E P5 1 ,’Ti]i]’*} S |psE
LG 2 — R |P5G LG 2 —H R |P5G

L L L {—H D

[ [ [ [

| I | I | | | |

[ [ [ 2 [

| I | I I I I |

| I | I | | | |

| | | | | I | |

| I | I I I I |

[ [ [ [

| | | | | I | |

| I | I | | | |
MR 3 — C [MR MR 3 — C [MR
MRR| 4 |4— — D |[MRR MRR| 4 H— —1 D |MRR

L L L D

| | | | | I | |

| I | I | | | |

9 — T — F 9 X — F

| I | I | | | |

| | | | | I | |

) (Note), | ) (Note), )
SD |Plate |- N |SHD SD |Plate | - N [SHD

Note. When an encoder cable is fabricated, this wire is not required.
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13. OPTIONS AND AUXILIARY EQUIPMENT

b) Encoder cable of 30m or more

POINT |

- The communication system of the encoder cable in this wiring diagram is the
four-wire type. Set "1 OO" in parameter No.20.

When fabricating an encoder cable, use the MR-ECNS connector set. Referring to the following
wiring diagram, you can fabricate an encoder cable of up to 50m.

MR-ESCBL30M-L

Servo amplifier side Encoder side
P5 | 1 et . 1's |PsE
LG 2 — L| L: — R |P5G

L {—H o

| 1 I 1

| 1 ] 1

| 1 I 1

| | | |

| 1 ] 1

| 1 I 1

| | | |

| 1 I 1

| 1 I 1

| 1 ] 1
MR 3 ! :E | a — C |MR
MRR| 4 ! :( ﬂ: D |MRR
MD 7 | :( | ﬂ — A [MD
MDR| 8 }:( C: B |MDR

9 o F

b — M [CONT

., _(Note)
SD | Plate |- N |SHD

Note. When an encoder cable is fabricated, this wire is not required.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(e) MR-ESCBLIOM-H (long flex life model) * MR-ENECBLLOM-H (IP65/IP67-compatible, long flex life

model)
These encoder cables are used with the HC-SFE series servo motors.

1) Model explanation
Model: MR-ESCBL OM-H

T L Long flex life
Symbol Cable length Communication system
2 2
5 5
10 10 Two-wire type
20 20
30 30
40 40 (Note) Four-wire type
50 50

Note. Set "1 OOO" in parameter No.20.

Model: MR-ENECBLOM-H

T L Long flex life
Symbol Cable length Communication system
2 2
5 5
10 10 Two-wire type
20 20
30 30
40 40 (Note) Four-wire type
50 50

Note. Set "1 O OO" in parameter No.20.
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13. OPTIONS AND AUXILIARY EQUIPMENT

2) Connection diagram
For the pin assignment on the servo amplifier side, refer to section 3.3.1.

Servo amplifier

CN2|:

Encoder cable

(Optional or fabricated)

50m max.

Encoder connector

Servo motor

Encoder connector

a) Encoder cable of less than 30m
When fabricating an encoder cable, use the MR-ECNS (IP20-compatible model) or MR-ENECNS
(IP65/IP67-compatible model) connector set. Referring to the following wiring diagram, you can
fabricate an encoder cable of up to less than 30m.

Servo amplifier side

P5
LG

MR
MRR

SD

MR-ESCBL2M-H
MR-ESCBL5M-H
MR-ESCBL10M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H

Encoder side

1 (N T A
b
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
D L
[ [
3 —
4
[ [
D L
[ [
9 - \::
[ [
[ [
\y) (Note), ,
Plate | -

S |P5E
R [P5G

D [MRR

N |SHD
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Servo amplifier side

P5
LG

MR
MRR

SD

Pin | Signal Pin | Signal
A | MD K

B | MDR L

C | MR M | CONT
D | MRR N | SHD
E P

F R LG
G S P5
H T

J

MR-ESCBL20M-H
MR-ENECBL20M-H

Plate |

/
I
I
I
I
I
|
I
I
I
I
|
I
|
|
I
|
I
|
|
I
|
I
I
|
|
I
|
I
\

Note. When an encoder cable is fabricated, this wire is not required.

\
]
|
]
I
1
|
I
1
I
I
|
|
|
|
I
|
I
|
]
|
|
|
I
|
]
1
|
|

/

Encoder side

P5E
P5G

MR
MRR

SHD



13. OPTIONS AND AUXILIARY EQUIPMENT

b) Encoder cable of 30m or more

POINT |

- The communication system of the encoder cable in this wiring diagram is the
four-wire type. Set "1 OO" in parameter No.20.

When fabricating an encoder cable, use the MR-ECNS (IP20-compatible model) or MR-ENECNS
(IP65/IP67-compatible model) connector set. Referring to the following wiring diagram, you can
fabricate an encoder cable of up to 50m.

MR-ESCBL30M-H

MR-ESCBL40M-H

MR-ESCBL50M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo amplifier side Encoder side
P5 | 1 H——erer S |PsE
LG 2 Ll L R |P5G

MR | 3 - c [WR

MRR| 4 2 D |MRR

MD | 7 a A [MD

MDR| 8 2 B |MDR

9 F
LJirf— M |CONT
(Note),
sp |Platef-* " < N |sHD

Note. When an encoder cable is fabricated, this wire is not required.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(3) Communication cable

POINT |

= This cable may not be used with some personal computers. After fully
examining the signals of the RS-232C connector, refer to this section and
fabricate the cable.

(a) Model definition
Model: QC30R2 (Cable length 3[m])

(b) Connection diagram for fabrication

- MR-CPCATCBL3M
Personal computer side  Servo amplifier side

_-{Plate | SD

TXD| 3 (S F 72 |4 | RXD

Hﬁ 3 |LG
RXD| 2 L 51 2 | TXD
GND| 5 ZwJ—wf
RTS| 7 ]
CTS| 8
DSR| 6
DTR| 4
D-SUB9 pins Mini DIN 6 pins

When fabricating the cable, refer to the connection diagram in this section. Though this connection

diagram is not the connection diagram of the QC30R?2, it is identical in functions.

The following must be observed in fabrication.

1) Always use a shielded, multi-core cable and connect the shield with SD securely.

2) The optional communication cable is 3m long. When the cable is fabricated, its maximum length is
15m in offices of good environment with minimal noise.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(4) Motor power supply cables
These cables are motor power supply cables for the HF-KECOW1-S100 servo motors. The numerals in the
Cable Length field of the table are the symbols entered in the O part of the cable model. The cables of the
lengths with the symbols are available.
Refer to section 3.8 when wiring.

Cable model Cable length Protective| o e Application
0.3m 2m 5m 10m | structure
-KE[CIW1-
MR-PWS1CBLOM-A1-L 2 5 | 10 | 1pes | standara | FO"HFKECW1-S100 servo motor
Load side lead
For HF-KECOW1-S100 servo motor
MR-PWS1CBLOM-A2-L 2 5 10 IP65 Standard ) .
Opposite-to-load side lead
Long flex | For HF-KEOW1-S100 servo motor
MR-PWS1CBLOM-A1-H 2 5 10 IP65 ; .
life Load side lead
-KE[CIW1-
MR-PWS1CBLOM-A2-H 9 5 10 P65 Long flex | For HE KEOW1 S.100 servo motor
life Opposite-to-load side lead
For HF-KECOW1-S100 t
MR-PWS2CBLOM-A1-L| 03 IP55 | Standard | O Servo motor
Load side lead
For HF-KECOW1-S100 t
MR-PWS2CBLOM-A2-L| 03 IP55 | Standard | O 10 servo motor
Opposite-to-load side lead
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13. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

goono

D

\

For motor power
supply connector

i)

MR-PWS1CBLOM-A1-L
MR-PWS1CBLOM-A1-H
MR-PWS2CBLO3M-A1-L

or

Servo motor
HF-KECOW1-S100

MR-PWS1CBLOM-A2-L
MR-PWS1CBLOM-A2-H
MR-PWS2CBL03M-A2-L

1)
b

Servo motor
HF-KEOW1-S100

—

Cable model

1) For motor power supply connector

MR-PWS1CBL O M-A1-L

Connector: JN4FT04SJ1-R

MR-PWS1CBL O M-A2-L

Hod, socket insulator
Bushing, ground nut

MR-PWS1CBL OO0 M-A1-H

Contact: ST-TMH-S-C1B-100-(A534G)

MR-PWS1CBL OO0 M-A2-H

Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

Signal layout

MR-PWS2CBL03M-A1-L

Connector: JN4FT04SJ2-R
Hod, socket insulator
Bushing, ground nut

MR-PWS2CBLO3M-A2-L

Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

View seen from wiring side.

(b) Internal wiring diagram

MR-PWS1CBLOM-A1-H
MR-PWS2CBLO3M-A1-L

AWG 19 (Red)

MR-PWS1CBLOM-A2-H
MR-PWS2CBLO3M-A2-L

(Note)

AWG 19 (White)

AWG 19 (Black)

ds=<cC

AWG 19 (Green/yellow)

Note. These are not shielded cables.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(5) Motor brake cables
These cables are motor brake cables for the HF-KECIW1-S100 servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths
with the symbols are available.
Refer to section 3.8 when wiring.

Cable model Cable length Protective| o e Application
0.3m 2m 5m 10m | structure
-KE[CIW1-
MR-PWS1CBLOM-A1-L 2 5 | 10 | 1pes | standara | FO"HFKELW1-S100 servo motor
Load side lead
For HF-KECOW1-S100 servo motor
MR-PWS1CBLOM-A2-L 2 5 10 IP65 Standard ) .
Opposite-to-load side lead
Long flex | For HF-KEOW1-S100 servo motor
MR-PWS1CBLOM-A1-H 2 5 10 IP65 ; .
life Load side lead
-KE[CIW1-
MR-PWS1CBLOM-A2-H 9 5 10 P65 Long flex | For HE KEOW1 S.100 servo motor
life Opposite-to-load side lead
For HF-KECOW1-S100 t
MR-PWS2CBLOM-A1-L| 03 IP55 | Standard | O Servo motor
Load side lead
For HF-KECOW1-S100 t
MR-PWS2CBLOM-A2-L| 03 IP55 | Standard | O 10 servo motor
Opposite-to-load side lead
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13. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

MR-BKS1CBLOM-A1-L
MR-BKS1CBLOM-A1-H
MR-BKS2CBLO3M-A1-L

24VDC power —» Servo motor
supply for HF-KEOW1-S100
electromagnetic
brake
| —
E
«
— MR-BKS1CBLOM-A2-L
MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-A2-L
L, Servo motor
HF-KECOW1-S100
—
Cable model 1) For motor brake connector

Connector: JN4FT02SJ1-R
Hod, socket insulator

MR-BKS1CBLOM-A1-L Signal layout

MR-BKS1CBLOM-A2-L

MR-BKS1CBLOM-A1-H

MR-BKS1CBLOM-A2-H

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

MR-BKS2CBLO3M-A1-L

Connector: JNAFT02SJ2-R View seen from wiring side.

Hod, socket insulator

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

MR-BKS2CBLO3M-A2-L

(b) Internal wiring diagram

MR-BKS1CBLOM-A1-H
MR-BKS2CBLO3M-A1-L

AWG 20

MR-BKS1CBLOM-A2-H
MR-BKS2CBL03M-A2-L

(Note)

B1
AWG 20

B2

Note. These are not shielded cables.
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.3 Analog monitor, RS-232C branch cable (MR-E3CBL15-P)

(1) Usage
The analog monitor, RS-232C branch cable (MR-E3CBL15-P) is designed for use when a personal
computer and analog monitor outputs are used at the same time.

Servo amplifier

Analog monitor, RS-232C branch cable Communication cable
(MR-E3CBL15-P) (QC30R2)

CN3[ '/ M D /
MO2 O
LG Analog monitor output 2
MO1
EI:D]I"E LG Analog monitor output 1

(2) Connection diagram

Servo amplifier

sp [Plate] RS-232C
RXD| 1 T 1 |RXD
| | | |
o| 2 LL 17T 2 |0
Jl1 | | |f
L L 3 LG
\7/7777\.}
~ - | Plate | SD
LG 3 Analog monitor
.’"fflﬁ.’f‘.t 3 |LG
MO1| 4 — — 4 |MO1
| | | |
] | I I
MO2| 6 VG 6 |MO2
SD | Platef -~ ~~4 Plate | SD
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.4 MR Configurator (servo configurations software)
The MR Configurator (servo configurations software MRZJW3-SETUP154E, 154C) uses the communication

function of the servo amplifier to perform parameter setting changes, graph display, test operation, etc. on a
personal computer.

(1) Specifications

Iltem Description
Model 154E: English, 154C: Chinese
Communication signal | Conforms to RS-232C.
Baud rate [bps] 57600, 38400, 19200, 9600
System Station selection, Automatic demo

Display, high speed monitor, trend graph

Minimum resolution changes with the processing speed of the personal computer.

Alarm Display, history, amplifier data

Digital 1/0, no motor rotation, total power-on time, amplifier version info, motor information, tuning data,

Monitor

Diagnostic Automatic VC offset display, Axis nhame setting.
Parameters Parameter list, turning, change list, detailed information
Test operation Jog operation, positioning operation, Operation w/o motor, Forced output, Demo mode.
Advanced function Machine analyzer, gain search, machine simulation.
File operation Data read, save, print
Others Automatic demo, help display

(2) System configuration
(a) Components
To use this MR Configurator (servo configurations software), the following components are required in
addition to the servo amplifier and servo motor.

Model (Note 1) Description
IBM PC-AT compatible where the English version and Chinese version of Windows® 95, Windows® 98,
Windows® Me, Windows NT® Workstation 4.0, Windows® 2000 Professional, Windows® XP Professional and
Windows® XP Home Edition operates
Processor: Pentium® 133MHz or more (Windows® 95, Windows® 98, Windows NT® Workstation 4.0, Windows®
2000 Professional)
(Note 2) Pentium® 150MHz or more (Windows® Me)
Personal computer Pentium® 300MHz or more (Windows® XP Professional, Windows® XP Home Edition)
Memory: 16MB or more (Windows® 95), 24MB or more (Windows® 98)
32MB or more (Windows® Me, Windows NT® Workstation 4.0, Windows® 2000 Professional)
128MB or more (Windows® XP Professional, Windows® XP Home Edition)
Free hard disk space: 60MB or more
Serial port used
Windows® 95, Windows® 98, Windows® Me, Windows NT® Workstation 4.0, Windows® 2000 Professional,

0S Windows® XP Professional, Windows® XP Home Edition (English version, Chinese version)
Display One whose resolution is 800 X600 or more and that can provide a high color (16 bit) display. Connectable with
the above personal computer.

Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer. Note that a serial mouse is not used.
Printer Connectable with the above personal computer.

Communication | QC30R2

cable When this cannot be used, refer to section 13.1.2 (3) and fabricate.

Note 1. Windows and Windows NT are the registered trademarks of Microsoft Corporation in the United State and other countries.
Pentium is the registered trademarks of Intel Corporation.
2. On some personal computers, this MR Configurator (servo configurations software) may not run properly.

(b) Configuration diagram
Servo amplifier

Personal computer

Communication cable
N
% VAR CN3 CN2 Servo motor
) /

I ToRS-232C
connector
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.2 Auxiliary equipment

Always use the devices indicated in this section or equivalent. To comply with the EN Standard or UL/C-UL
(CSA) Standard, use the products which conform to the corresponding standard.

13.2.1 Selection example of wires

(1) Wires for power supply wiring
The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Power supply lead 2) Motor power supply lead
\ Servo amplifier / Servo motor
Power supply
S =0 L — U
I 1
S~ / — \
L W Motor
N // @
4) Electromagnetic
brake lead
L ,i\ Electro-
1 | .
(Note) | o Ewaﬁnetlc
Regenerative option L D A _ _Bg _ _ra_ _e_ -
’/ N ; C
/\« L e [W
3) Regenerative option lead Encoder cable (refer to section 13.1.2)

Note. When using the regenerative option, always remove the wiring across D-P.

The following table lists wire sizes. The wires used assume that they are 600V vinyl wires and the wiring
distance is 30m max. If the wiring distance is over 30m, choose the wire size in consideration of voltage
drop.

Refer to section 3.11 for connection with the connector (CNP1, CNP2).

The servo motor side connection method depends on the type and capacity of the servo motor. Refer to
section 3.8.

To enable the built-in regenerative brake, connect the wiring across D-P. (Refer to section 3.7.2 for the
connection method.)

To comply with the UL/C-UL (CSA) Standard, use UL-recognized copper wires rated at 60°C (140°F) or
more for wiring.

Table 13.1 Selection example of wires

(Note) Wires [mm?]
Nl L~ Ly HU-V-W-D 4)P-C-D 5)B1 - B2

Servo amplifier

MR-E-10A-KH003
MR-E-20A-KH003
MR-E-40A-KH003 | 2 (AWG14)
MR-E-70A-KH003
MR-E-100A-KH003 2 (AWG14)

MR-E-200A-KH003 | (Note) 2.5 (AWG14) | (Note) 2.5 (AWG14)

Note. Use the heat-resistant PVC cable (rated 105°C (221°F) or more), if AWG14 cable is used in ambient temperature 40°C (104°F) or
more.

1.25 (AWG16)

2 (AWG14) 1.25 (AWG16)
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13. OPTIONS AND AUXILIARY EQUIPMENT

(2) Wires for cables
When fabricating a cable, use the wire models given in the following table or equivalent.

Table 13.2 Wires for option cables

. Characteristics of one core (Note 2)
Length Core size| Number - )
Type Model 2 Structure Conductor Insulation coating | Finishing Wire model
[mm] [mm?] of cores
[Wires/mm] [resistance [/mm]| ODd [mm] (Note 1) | OD [mm]
0.3 4| 120018 65.7 13 (Note 3) _
216 10 (2 pairs) 73 20276 composite
MR-EKCBLOM-L 0.08 4 710127 234 0.67 4-pair shielded
MR-ESCBLOM-L ) (2 pairs) ) ) cable (A-TYPE)
12 UL20276AWG#23
20 = 30 0.3 (6 pairs) 7/0.18 63.6 1.2 8.2 6 pair (BLACK)
Encoder cable 8 (Note 3)
2t0 10 0.2 (4 pairs) 40/0.08 105 0.88 7.2 A14B2339 4P
MR-EKCBLEOM-H 12 (Note 3)
MR-ESCBLOM-H 20 0.2 (6 pairs) 40/0.08 105 0.88 7.2 A14B2343 6P
MR-ENECBLCIM-H 14 (Note 3)
30to 50 0.2 (7 pairs) 40/0.08 105 0.88 8.0 J14B0238
p (0.2°k7P)
Communication 6 UL20276 AWGH#28
cable QC30R2 3 0.08 (3 pairs) 7/0.127 222 0.38 4.6 3pair (BLACK)

Note 1. d is as shown below.

Conductor Insulation sheath

2. Standard OD. Max. OD is about 10% greater.
3. Purchased from Toa Electric Industry
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.2.2 Circuit breakers, fuses, magnetic contactors

Always use one circuit breaker and one magnetic contactor with one servo amplifier. When using a fuse
instead of the circuit breaker, use the one having the specifications given in this section.

Servo amplifier Circuit breaker Fuse Magnetic contactor
Class | Current[A] | Voltage AC [V]
MR-E-10A-KH003 30A frame 5A 10
MR-E-20A-KH003 30A frame 5A 10
MR-E-40A-KH003 30A frame 10A K5 15 250 S-N10
MR-E-70A-KH003 30A frame 15A 15
MR-E-100A-KH003 30A frame 15A 15
MR-E-200A-KH003 30A frame 20A 15 S-N18

13.2.3 Power factor improving reactors

The input power factor is improved to be about 90%. For use with a 1-phase power supply, it may be slightly
lower than 90%.

[Unit : mm]

[TTTTT1 Servo amplifier
¢} MR-E-OJA-KH003
NFB MR-E-CJAG-KH003

~ MC FR-BAL
% R X
'|£| 3-phase
200 to 230VAC
I I [ ] o O O
| 1 | |
i 1 e ,
L W J D1 Servo amplifier
¢ > MR-E-CJA-KH003
Installation screw NFB MR-E-[IAG-KH003
e
[ N[ N (Note) STo— o
S 1-plase
| RXs|v|7]z L 200 to 230VAC —© O—0
T P) [a) T! V4
4 S
C WA1
Servo amplifier Model Dimensions [mm ] Mountlﬁg Termlnlal Mass
w W1 H D D1 C screw size | screw size [kg (Ib)]
MR-E-10A-KH003 0
MR-E-20A-KH003 FR-BAL-0.4K 135 120 115 59 45 55 7.5 M4 M3.5 20(44)
MR-E-40A-KH003 | FR-BAL-0.75K 135 120 115 69 57 35 7.5 M4 M3.5 2.8 (6.17)
MR-E-70A-KH003 | FR-BAL-1.5K 160 145 140 71 55_95 7.5 M4 M3.5 3.7 (8.16)
MR-E-100A-KH003 | FR-BAL-2.2K 160 145 140 91 7535 7.5 M4 M3.5 5.6 (12.35)
MR-E-200A-KH003 | FR-BAL-3.7K 220 200 192 90 7055 10 M5 M4 8.5 (18.74)
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.2.4 Relays
The following relays should be used with the interfaces.
Interface Selection example
Input signals (interface DI-1) signals To prevent defective contacts, use a relay for small signal

(twin contacts).

(Ex.) Omron: type G2A, MY

Relay used for digital output signals (interface DO-1) Small relay with 12VDC or 24VDC of rating 40mA or less
(Ex.) Omron: type MY

13.2.5 Surge absorbers

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
Insulate the wiring as shown in the diagram.

Maximum rating Static
Maximum capacity Varistor voltage
Permissible circuit Surge Energy Rated . .
limit voltage (reference rating (range) VImA
voltage immunity immunity power
value)
AC[Vma] | DC[V] [A] &) W] [A] vl [pF] vl
(Note) 220
140 180 5 0.4 25 360 300
500/time (198 to 242)

Note. 1 time =8 X 20us

(Example) ERZV10D221 (Matsushita Electric Industry)
TNR-10V221K (Nippon chemi-con)
Outline drawing [mm] (ERZ-C10DK221)

Vinyl tube

Crimping terminal
for M4 screw

3.00r less

! 30.0 or more
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.2.6 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures
must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques
(a) General reduction techniques
= Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
- Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.
= Ground the servo amplifier, servo motor, etc. together at one point (refer to section 3.10).

(b) Reduction techniques for external noises that cause the servo amplifier to malfunction

If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays

which make a large amount of noise) near the servo amplifier and the servo amplifier may malfunction,

the following countermeasures are required.

* Provide surge absorbers on the noise sources to suppress noises.

= Attach data line filters to the signal cables.

- Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

- Although a surge absorber is built into the servo amplifier, to protect the servo amplifier and other
equipment against large exogenous noise and lightning surge, attaching a varistor to the power input
section of the equipment is recommended.

(c) Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected to
the servo amplifier and its main circuits (input and output circuits), those induced electromagnetically or
statically by the signal cables of the peripheral devices located near the main circuit cables, and those
transmitted through the power supply cables.
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13. OPTIONS AND AUXILIARY EQUIPMENT

Noises produced (Noises transmitted \ Noise radiated directly
by servo amplifier Kin the air J from servo amplifier *Route 1)
Noise radiated from the
power supply cable *-Route 2)
Noise radiated from
servo motor cable *Route 3)
Magnetic induction
noise ---Routes 4) and 5)
Static induction
noise --Route 6)
tl\fl]0|seshtra|mstm'|tted w Noise transmitted through
rough electric power supply cable -*Route 7)
channels

Noise sneaking from
grounding cable due to ---Route 8)
leakage current

x 2 O i
5)%3
[mmmmmmmmmoe S v booo--- 3
| i7) 7).
i 2 i !
i i 1
ooy M :4 ------ Ll — +
' E R v T Sensor
| | ) [ sor : Sipply
y v | Seno 12 1 a
amplifier ! i
Instrument Receiver VN | LT
- = e
i8] ®
SR Sensor |
v v > |
A . !
S |
Servo motor T R U
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13. OPTIONS AND AUXILIARY EQUIPMENT

Noise transmission route

Suppression techniques

1) 2) 3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction

due to noise and/or their signal cables are contained in a control box together with the servo ampilifier or

run near the servo amplifier, such devices may malfunction due to noises transmitted through the air. The

following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

(2) Provide maximum clearance between easily affected signal cables and the I/O cables of the servo
amplifier.

(3) Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4) Insert a line noise filter to the 1/0O cables or a radio noise filter on the input line.

(5) Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by side or bundled together, magnetic induction

noise and static induction noise will be transmitted through the signal cables and malfunction may occur.

The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

(2) Provide maximum clearance between easily affected signal cables and the 1/0O cables of the servo
amplifier.

(3) Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4) Use shielded wires for signal and power cables or put the cables in separate metal conduits.

7)

When the power supply of peripheral devices is connected to the power supply of the servo amplifier
system, noises produced by the servo amplifier may be transmitted back through the power supply cable
and the devices may malfunction. The following techniques are required.

(1) Insert the radio noise filter (FR-BIF) on the power cables (Input cables) of the servo amplifier.

(2) Insert the line noise filter (FR-BSF01) on the power cables of the servo amplifier.

8)

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop circuit,
leakage current may flow to malfunction the peripheral devices. If so, malfunction may be prevented by
disconnecting the grounding cable of the peripheral device.

(2) Noise reduction products

(a) Data line filter

Noise can be prevented by installing a data line filter onto the encoder cable, etc.
For example, the ZCAT3035-1330 of TDK and the ESD-SR-25 of NEC Tokin make are available as

data line filters.

As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated

below.
This impedances are reference values and not guaranteed values.
Impedance [Q)] [Unit: mm]
10 to 100MHz 100 to 500MHz
80 150 39+1 Loop for fixing the
cable band -
H
[sp]
S

RN

Product name Lot number

5

Outline drawing (ZCAT3035-1330)
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13. OPTIONS AND AUXILIARY EQUIPMENT

(b) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve or the like near the servo

amplifier is shown below. Use this product or equivalent.

JR
il .
— Relay
Surge suppressor @
O 0—Q O 1
Surge suppressor
——
Surge suppressor This distance should be short
(within 20cm).
(Ex.) 972A.2003 50411
(Matsuo Electric Co.,Ltd.—200VAC rating)
Rated Outline drawing [Unit: mm] ([Unit: in.])
voltage | C [uF] R[Q] | Test voltage AC [V] Vinyl sheath
AC V]
Blue vinyl cord [ Red vinyl cord 1815
50 Across 6
200 05 (1W) T-C 1000(1 to 5s) e :‘ K\
e e =
10 or less 10 or less b4
—» i — i P—————
10£3 15+ 1 10x3
R 31
200 48+15 200
or more or more
Note that a diode should be installed to a DC relay, DC valve or the + T
like. > O—¢-(RA)-4
Maximum voltage: Not less than 4 times the drive voltage of the o
relay or the like Diode

Maximum current: Not less than twice the drive current of the
relay or the like

(c) Cable clamp fitting (AERSBANLCI-SET)
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the

cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.
|
oo

Cable
Cable clamp l
(A,B) Earth plate
- — X

Strip the cable sheath of i Hi|
the clamped area. cutter I_: fi\ i 2

[

-------- { | EERERRRS v

é) ) , cable 8 External conductor

Clamp section diagram
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13. OPTIONS AND AUXILIARY EQUIPMENT

- Outline drawing
[Unit: mm]
Earth plate Clamp section diagram

2-¢5 hole 17.5

installation hole r—’l

Y e ij
1
' :’ L orless 10
sl T T A I« > <
H L O] <
of |i o1 l—
T | l: & _E_ C ] 3o
1 | N T
N~ r 1 {%} X L 2 ] L‘:‘L—| §
(Note)M4 screw 6 » 22
35

I.L.‘

Note. Screw hole for grounding. Connect it to the earth plate of the control box.

Type A B C Accessory fittings Clamp fitting L
AERSBAN-DSET 100 86 30 clamp A: 2pcs. A 70
AERSBAN-ESET 70 56 clamp B: 1pc. B 45
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13. OPTIONS AND AUXILIARY EQUIPMENT

(d) Line noise filter (FR-BSFO01)

This filter is effective in suppressing noises radiated from the power supply side and output side of the
servo amplifier and also in suppressing high-frequency leakage current (zero-phase current) especially

within 0.5MHz to 5MHz band.

Connection diagram

Outline drawing [Unit: mm]

Use the line noise filters for wires of the main power supply (L1 * L
* Ls) and of the motor power supply (U " V * W). Pass each of the
3-phase wires through the line noise filter an equal number of times
in the same direction. For the main power supply, the effect of the
filter rises as the number of passes increases, but generally four
passes would be appropriate. For the motor power supply, passes
must be four times or less. Do not pass the grounding (earth) wire
through the filter, or the effect of the filter will drop. Wind the wires by
passing through the filter to satisfy the required number of passes as
shown in Example 1. If the wires are too thick to wind, use two or
more filters to have the required number of passes as shown in
Example 2. Place the line noise filters as close to the servo amplifier
as possible for their best performance.

Example 1 NFB MC Servo amplifier
— 5 o—o0
Power } L
—_—0 Oo—o0 1
supply
—0 o—o0 L2
Line noise Ls
filter ©

(Number of turns: 4)

e Servo amplifier
—0 0—0
Power L
o—o0 1
supply
& Yoo o L2
Line noise {
L [
filter kel ?

Two filters are used

FR-BSFO1

(Total number of turns: 4)

Approx. 110 N
9 ’ B 95+ 0.5 ='| 2-¢5
Nl |
sl (] ﬁ
§ Approx. 65 -ﬁ
$33 @

Approx. 65

(e) Radio noise filter (FR-BIF)...for the input side only

This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier
especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the input side only.

Connection diagram

Outline drawing [Unit: mm]

Make the connection cables as short as possible.

Grounding is always required.

When using the FR-BIF with a single-phase power supply, always
insulate the wires that are not used for wiring.

NFB MC Servo amplifier
—0 | 00
Power
supply —© 1. 00
-0 00

Radio noise
filter FR-BIF

About 300

Leakage current: 4mA

Red White Blue Green
1
29
‘ g #5 hole
frea %:t <
]
B 58 | 29 | |7
44
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13. OPTIONS AND AUXILIARY EQUIPMENT

(f) Varistors for input power supply (Recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo amplifier.
When using a varistor, connect it between each phase of the input power supply of the equipment. For
varistors, the TND20V-431K and TND20V-471K, manufactured by NIPPON CHEMI-CON, are
recommended. For detailed specification and usage of the varistors, refer to the manufacturer catalog.

Maximum rating Static .
) . ) Varistor voltage
Power o o Maximum limit | capacity .
. Permissible circuit | Surge current [ Energy |Rated pulse rating (range)
supply Varistor ) ) ) ; voltage (reference
voltage immunity immunity | power VimA
voltage value)
AC [Vims| | DC[V] | 8/20us [A] 2ms [J] W] [A] M [pF] M
100V class | TND20V-431K| 275 350 10000/1 time 195 10 100 710 1300 430(387 to 473)
200V class [ TND20V-471K| 300 385 7000/2 time 215 ' 775 1200 470(423 to 517)
[Unit: mm]
D H T E Note)L| @d w
T Model (Note)
Max. Max. Max. +1.0 min. +0.05 | *=1.0
- TND20V-431K 215 245 6.4 3.3 20 08 100
TND20V-471K 6.6 3.5
Note. For special purpose items for lead length (L), contact the manufacturer.
E -

13 -
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.2.7 Leakage current breaker

(1) Selection method
High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a

—_

commercial power supply.

Select a leakage current breaker according to the following formula, and ground the servo amplifier, servo
motor, etc. securely.
Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated sensitivity current > 10 - {Ig1+Ign+Iga+K- (Ig2+Igm)} [mA]........... (13.1)
Cable K: Constant considering the harmonic contents
Leakage current breaker
. Mitsubishi K
Noise Type
----- filter products
Servo Cable
amplifier NV-SP
Models provided with NV-SW
i harmonic and surge NV-CP 1
— = — — — reduction techniques NV-CW
Ig1 Ign Iga g2 Igm NV-L
BV-C1
General models NFB 3
NV-L

% Leakage current

Fig. 13.1 Leakage current example
(lg1, Ig2) for CV cable run
in metal conduit

Leakage current on the electric channel from the leakage current breaker to the input terminals of the
servo amplifier (Found from Fig. 13.1.)
Leakage current on the electric channel from the output terminals of the servo amplifier to the
servo motor (Found from Fig. 13.1.)
Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)
Leakage current of the servo amplifier (Found from Table 13.4.)
Leakage current of the servo motor (Found from Table 13.3.)

120

100

80

60

40

20

Table 13.3 Servo motor's

leakage current

Table 13.4 Servo amplifier's

leakage current

Cable size[mm?]

2 3.5 81422 3880 150
5.5 3060 100
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example (Igm) example (Iga)
Servo motor Leakage Servo amplifier Leakage
L~ output [kW] current [mA] capacity [KW] current [mA]
/// 0.1t0 1.0 0.1 0.1t0 0.6 0.1
H 1.0t0 2.2 0.2 0.7t0 2.0 0.15
//

Table 13.5 Leakage circuit breaker selection example

Servo amplifier

Rated sensitivity
current of leakage
circuit breaker [mA]

MR-E-10A-KH003 to
MR-E-200A-KH003

15




13. OPTIONS AND AUXILIARY EQUIPMENT

(2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions.

2mm?2x5m 2mm?2x5m
NV
_O"\ Servo amplifier Servo motor
MR-E-40A-KH003 HF-KE43W1-S100
191 Iga 192 Igm

Use a leakage current breaker generally available.
Find the terms of Equation (13.1) from the diagram.

5

Ig1 =20'm = 0.1 [mA]
g2 =20+ —2— = 0.1 [mA]
1000 -

Ign = 0 (not used)
Iga=0.1 [mA]
Igm =0.1 [mA]
Insert these values in Equation (13.1).
lg>10-{0.1+0+0.1+1-(0.14+0.1)}
>4.0 [mA]
According to the result of calculation, use a leakage current breaker having the rated sensitivity current (Ig)

of 4.0 [mA] or more. A leakage current breaker having Ig of 15 [mA] is used with the NV-
SP/SW/CP/CW/HW series.
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13.2.8 EMC filter

For compliance with the EMC Directive of the EN Standard, it is recommended to use the following filter.
Some EMC filters are large in leakage current.

(1) Combination with the servo amplifier

Recommended filter

Servo amplifier Mass [kg]([Ib]
Model Leakage current [mA] al(iel)
MR-E-10A-KH003 to
SF1252 38 0.75 (1.65)
MR-E-100A-KH003
MR-E-200A-KH003 SF1253 57 1.37 (1.65)
(2) Connection example
EMC filter Servo amplifier
(Note 1) Power supply MC
— 9 O L1
e O L2
5 O L3

Note 1. For 1-phase 230VAC power supply, connect the power supply to L1,L2 and leave L3 open.
2. Connect when the power supply has earth.

(3) Outline drawing

[Unit: mm]
SF1252 SF1253
e 149.5 $6.0 o 209.5 $6.0
< > e >
A RN Ao RN °
TE LINE W ; LINE
e (input side) ) % (input side)
E : —
Iy I g
& i 8 S 8 i 88 =
— -
—
g 2 =
2 ]
L1 LOAD L LOAD
L2’ L2’
&) i (output side) & % (output side)
IN__° o V N o o ) J
8.5 16.0 8.5 23.0
Sy

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
S
©
o
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14. SERVO MOTOR

14. SERVO MOTOR

14.1 Compliance with the overseas standards
14.1.1 Compliance with EC directives

Use the servo motor compatible with the EN Standard.

Unless otherwise specified, the handling, performance, specifications and others of the EN Standard-
compatible models are the same as those of the standard models.

To comply with the EN Standard, also observe the following items strictly.

14.1.2 Conformance with UL/C-UL standard

Use the UL/C-UL Standard-compliant model of servo motor.

Unless otherwise specified, the handling, performance, specifications, etc. of the UL/C-UL Standard-compliant
models are the same as those of the standard models.

Strictly observe the following items to conform to the UL/C-UL Standard.

The flange sizes in this table assume that the flanges are made of aluminum.

The rated torque of the servo motor indicates the continuous permissible torque value that can be generated
when it is mounted on the flange specified in the following table and used in the environment of 40°C (104°F)
ambient temperature.

. Servo motor
Flange size HF-KECTW1-5100 | HF-SELTJW1-S100
250 X 250 X6 13 - 23
250 X 250 X 12 i3 52 10 152
300X 300X 12 73
300 X 300 X 20 202

14 -1



14. SERVO MOTOR

14.2 Introduction
14.2.1 Features of servo motor

The following table indicates the main features of the servo motor. The items marked O are supported as
standard. For detailed specifications, refer to the chapter of the servo motor series.

ltem Servo motor series
HF-KEOOW1-S100 HF-SECJJW1-S100
Feature Low inertia - Small capacity Medium inertia/medium capacity
Rated speed 2000r/mfn 0
3000r/min O

Encoder resolution [pulse/rev] 131072 131072
Rated output [kW] 0.1t00.75 0.5t02.0
Power supply voltage of One-phase 230VAC @) O (Note 4)
compatible servo amplifier Three-phase 200VAC

O O
(Note 1) to 230VAC
Electromagnetic brake O (Note 2) O (Note 2)
Special shaft O (Note 3) O (Note 3)
Compliance with overseas EN Standard O O
standards UL/C-UL Standard O S
Protection type IP55 (Note 4, 5) 1P65

Note 1. Some power supply voltages may not be usable depending on the servo amplifier capacity.
For the power supply voltage range, refer to section 1.3.
2. Compatible products are available. For details, refer to section 14.6.3 and 14.7.3.
3. Compatible products are available. For details, refer to section 14.6.4 and 14.7.4.
4. Except for the shaft-through portion.
5. Only HF-SE52JW1-S100 corresponds.

14.2.2 Rating plate

AC SERVO %\/:|)’0T1OSR1 00 - Model
HF-KE13W1- Input power

INPUT 3AC 96V 0.8A I Rated outout

OUTPUT 100W IEC60034-1'03 f¢——1 P .

3000r/min IP55CLB 0.5kg «—————— Rated speed, Protection structure,
nsulation class, vilass

SER.No. H14425001 034 @ —— gouaton Cas

MITSUBISHI ELECTRIC CORPORATION e

MADE IN JAPAN
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14. SERVO MOTOR

14.2.3 Parts identification

(1) HF-KEOW1-S100
For full information of the cable connector, refer to section 13.1.2.

Power supply connector (Note)

Servo motor shaft

Note. The servo motor with electromagnetic brake has the electromagnetic brake connector separately.

(2) HF-SEOJW1-S100

Power supply connector (Note)
= Power supply (U, V, W)
. Earth

Encoder connector

Encoder

Servo motor shaft

Note. The servo motor with electromagnetic brake has the electromagnetic brake connector separately.
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14.2.4 Electromagnetic brake characteristics

= The electromagnetic brake is provided to prevent a drop at a power failure or
servo alarm occurrence during vertical drive or to hold a shaft at a stop. Do not
use it for normal braking (including braking at servo lock).
= The brake has a time lag. Use the brake so that servo motor control is started
ACAUTION after the brake has completely opened.
= Configure the electromagnetic brake operating circuit as a double circuit so that it
will also be operated by an external emergency stop (EMG).
- For details of the circuit configuration and timing chart, refer to section 3.5 and
3.7.
The servo motor with electromagnetic brake can be used to prevent a drop in vertical lift applications or to
ensure double safety at an emergency stop, for example. When performing servo motor operation, supply
power to the electromagnetic brake to release the brake. Switching power off makes the brake effective.

(1) Electromagnetic brake power supply
Prepare the following power supply for use with the electromagnetic brake only. The electromagnetic brake

terminals (B1, B2) have no polarity.
24\V/DC power 24\V/DC power

supply for RA supply for RA B1 770
lect tic brak o 0 ' ito '
electromagnetic brake Switch electromagnetic brake Switch ~ :g

S Q

+ | - SRE
VAR or VAR g '3

— + E =
g '@

ki

_____

The surge absorber (VAR) must be installed across B1-B2. For the selection of the surge absorber, refer to
section 13.2.5.

(2) Sound generation
Though the brake lining may rattle during operation, it poses no functional problem.
If braking sound occurs, it may be improved by setting the machine resonance suppression filter or
adaptive vibration suppression control in the servo amplifier parameters. For details, refer to section 8.2
and 8.3.

(3) Others

A leakage magnetic flux will occur at the shaft end of the servo motor equipped with electromagnetic brake.
Note that chips, screws and other magnetic substances are attracted.
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14.2.5 Servo motor shaft shapes

In addition to the straight shaft, the keyway shaft and D cut shaft are available as the servo motor shafts.

The keyway shaft and D cut shaft cannot be used in frequent start/stop applications. Since we cannot warrant
the servo motor against fracture and similar accidents attributable to a loose key, use a friction coupling, etc.
when coupling the shaft with a machine.

The shaft shape of the standard servo motor changes depending on the series and capacity. Refer to section
14.6.4 and 14.7 4.

Uy -

_____ I |
— o)

e

Shaft section view

-‘ —_—— Shaft section view

Keyway shaft (with key) Keyway shaft (without key)

------- = o

Shaft section view

Shaft section view

D cut shaft Straight shaft
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14.3 Installation

= Stacking in excess of the limited number of products is not allowed.
= Install the equipment to incombustibles. Installing them directly or close to

combustibles will led to a fire.

= Install the equipment in a load-bearing place in accordance with this Instruction

Manual.

= Do not get on or put heavy load on the equipment to prevent injury.
- Use the equipment within the specified environmental condition range.

Refer to the specifications of the servo motor series.

- Do not subject the servo motor to drop impact or shock loads as they are precision

equipment.

= Do not install or operate a faulty servo ampilifier.
- Do not hold the cable, shaft or encoder to carry the servo motor. Otherwise, a fault

or injury may occur.

= The lifting eyebolts of the servo motor may only be used to transport the servo

motor. They must not be used to transport the servo motor when it is mounted on a
machine.

= The servo motor with reduction gear must be installed in the specified direction.

Otherwise, it can leak oil, leading to a fire or fault.

= Securely fix the servo motor to the machine. If fixed insecurely, the servo motor will

come off during operation, leading to injury.

- When coupling the shaft end of the servo motor, do not subject the shaft end to

impact, such as hammering. The encoder may become faulty.

= When coupling a load to the servo motor, do not use a rigid coupling. Doing so can

cause the shaft to break.

= Balance the load to the extent possible. Failure to do so can cause vibration during

servo motor operation or damage the bearings and encoder.

- Take safety measures, e.g. provide covers, to prevent accidental access to the

rotating parts of the servo motor during operation.

= Do not subject the servo motor shaft to more than the permissible load. Otherwise,

the shaft may break, leading to injury.

= When the product has been stored for an extended period of time, consult

Mitsubishi.
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14.3.1 Installation orientation

(1) Standard servo motor

The following table indicates the installation orientation of the standard servo motor.

Servo Motor Series Direction of Installation Remarks

HF-KECOW1-S100 May be installed in any For installation in the horizontal direction, it is recommended to set the
HF-SECJW1-S100 direction. connector section downward.

When installing the servo motor horizontally, face the power cable and encoder cable down ward.
When installing the servo motor vertically or obliquely, provide a connection and trap for the cable.

(2) Servo motor with electromagnetic brake

Cable
trap

-

The servo motor with electromagnetic brake can also be installed in the same orientation as the standard
servo motor.

When the servo motor with electromagnetic brake is installed with the shaft end at top, the brake plate may
generate sliding sound but it is not a fault.

14.3.2 Load remove precautions

POINT |

the encoder to fail.

= During assembling, the shaft end must not be hammered. Doing so can cause

(1) When mounting a pulley to the servo motor shaft provided with a keyway, use the screw hole in the shaft

end. To fit the pulley, first insert a double-end stud into the screw hole of the shaft, put a washer against the
end face of the coupling, and insert and tighten a nut to force the pulley in.

Servo motor

«—

I H Double-end stud
[ —
iy
—
R - _ [ | _[— — 1

7 \

= Nut
'| -

Washer
Pulley
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14. SERVO MOTOR

(2) For the servo motor shaft with a keyway, use the screw hole in the shaft end. For the shaft without a
keyway, use a friction coupling or the like.

(3) When removing the pulley, use a pulley remover to protect the shaft from hard load and or impact.

(4) To ensure safety, fit a protective cover or the like on the rotary area, such as the pulley, mounted to the
shaft.

(5) When a threaded shaft end part is needed to mount a pulley on the shaft, please contact us.

(6) The orientation of the encoder on the servo motor cannot be changed.

(7) For installation of the servo motor, use spring washers, etc. and fully tighten the bolts so that they do not
become loose due to vibration.

14.3.3 Permissible load for the shaft

POINT |

= Do not use a rigid coupling as it may apply excessive bending load to the shaft,
leading to shaft breakage.

For the permissible shaft load specific to the servo motor, refer to the chapter of the servo motor series.

(1) Use a flexible coupling and make sure that the misalignment of the shaft is less than the permissible radial
load.

(2) When using a pulley, sprocket or timing belt, select a diameter that will fit into the permissible radial load.

(3) Excess of the permissible load can cause the bearing life to reduce and the shaft to break.

(4) The load indicated in this section is static load in a single direction and does not include eccentric load.
Make eccentric load as small as possible. Not doing so can cause the servo motor to be damaged.

14.3.4 Protection from oil and water

Avoid foreign matter, such as oil, from being inside the axis on the servo motor. When installing the servo
motor, consider the items in this section.
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(1) Do not use the servo motor with its cable soaked in oil or water. (Figure on the right)

Servo
motor

f_ X __//_Oillwater pool
ﬂ?— :—T——l

<Incorrect> Capillary phenomenon

(2) When the servo motor is to be installed with the shaft end at top, provide measures so that it is not exposed
to oil and water entering from the machine side, gear box, etc.

Gear

Lubricating oil

Servo motor

(3) If the servo motor is exposed to oil such as coolant, the sealant, packing, cable and others may be affected
depending on the oil type.

(4) In the environment where the servo motor is exposed to oil mist, oil, water, grease and/or like, the servo
motor of the standard specifications may not be usable. Contact us.

14.3.5 Cable

The power supply cable, brake cable and encoder cables connected to the servo motor should be fixed to the
servo motor to keep them from moving. Otherwise, cable breaks may occur. In addition, do not modify the
connectors, terminals and others at the ends of the cables.
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14.3.6 Inspection

- Before starting maintenance and/or inspection, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Otherwise, an electric shock may
occur. In addition, always confirm from the front of the servo amplifier whether the

AWARNING charge lamp is off or not.

= Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement,
contact your safes representative.

POINT |

Do not disassemble and/or repair the equipment on customer side.

It is recommended to make the following checks periodically.
(a) Check the servo motor bearings, brake section, etc. for unusual noise.

(b) Check the cables and the like for scratches and cracks. Especially when the junction cable is movable,
perform periodic inspection according to operating conditions.

(c) Check the servo motor shaft and coupling for misalignment.
(d) Check the power supply connector and encoder connector tightening screws for looseness.

14.3.7 Life

The following parts must be changed periodically as listed below. If any part is found faulty, it must be
changed immediately even when it has not yet reached the end of its life, which depends on the operating
method and environmental conditions. For parts replacement, please contact your sales representative.

Part name Guideline of life Remarks
Bearings 20,000 to 30,000 hours The Guideline of Life field gives the reference time. If any fault is
Encoder 20,000 to 30,000 hours found before this time is reached, the part must be changed.

When the servo motor is run at rated speed under rated load, change the bearings in 20,000 to 30,000
hours as a guideline. This differs on the operating conditions. The bearings must also be changed if
unusual noise or vibration is found during inspection.
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14.3.8 Machine accuracies

The following table indicates the machine accuracies of the servo motor around the output shaft and mounting.
(except the optional products)

Measuring Flange size
Accuracy [mm] o
position Less than 0100 130 0176
Runout of flange surface to output shaft a) 0.05 0.06 0.08
Runout of fitting OD of flange surface b) 0.04 0.04 0.06
Runout of output shaft end c) 0.02 0.02 0.03

Reference diagram

8_ lmb) I c)]J7
a)

'l
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14.4 Connectors used for servo motor wiring

14.4.1 Selection of connectors

Use the connector configuration products given in the table as the connectors for connection with the servo
motor. Refer to section 14.4.2 for the compatible connector configuration products.

(1) HF-KEOW1-S100

Wiring connector
Servo motor

For encoder For power supply For brake

HF-KE(B)W1-S100 Connector configuration A Connector configuration B Connector configuration C

(2) HF-SEOJW1-S100

Cable side connector
Servo motor

For encoder For power supply For brake

HF-SE52(B)JW1-S100 to
HF-SE152(B)JW1-S100

HF-SE202(B)JW1-S100

Connector configuration D
or
Connector configuration E

Connector configuration F

Connector configuration H

Connector configuration G

14.4.2 Wiring connectors (Connector configurations A - B - C)

]

XLU L

Encoder connector Brake connector Power supply connector
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14. SERVO MOTOR

These connectors can be used for the EN Standard and UL/C-UL Standard.

Connector configuration

Configuration product

Connector (IP65)

Crimping tool

Servo motor encoder connector

Connector: 1674320-1

For Ground clip: 1596970-1

A . For REC. contact: 1596847 1674339-1 (Tyco Electronics)
(Tyco Electronics) (Tyco Electronics)
Connector configuration Configuration product Servo motor power supply
Connector (IP55) Crimping tool connector
Connector: JN4FT04SJ1-R
HOOD - SOCKET
INSULATOR - CT160-3-TMH5B JN4ATO04NJ1
B BUSHING * GROUND NUT
Contact: ST-TMH-S-C1B-100 | (JAE) (JAE)
(A534G)
(JAE)

Connector configuration

Configuration product

Connector (IP55)

Crimping tool

Servo motor brake connector

c BUSHING + GROUND NUT CT160-3-TMH5B JN4ATO2PJ1
Contact: ST-TMH-S-C1B-100 | (VAE) (JAE)
(A534G)
(JAE)

Connector: JN4FT02SJ1-R

HOOD * SOCKET
INSULATOR -
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14.4.3 Wiring connectors (Connector configurations D, E, F, G, H)

f

|y

]

[

Encoder
connector

MS3102A20-29P

Brake connector

Power supply
connector

MS3102A18-10P

CM10-R2P MS3102A22-22P
1)Plug 3) Cable clamp Cable 2) Back shell Cable
= 3 I —
e] [©
—~— 1) Plug .
2) Back shell 3) Cable clamp
Connector Application 1) Plug (DDK) 2) Back shell 3) Cable dlamp(DDK) Servo motor encoder
configuration PP Type Model (DDK) Ca[ble (])D Model name connector
mm
Straight CEO02-20BS-S-D
IP65/IP67 D/MS-3106A20-29S
D EN standard (D190) #6.8to 10 | CE3057-12A-3-D D/MS3102A20-29P
Angle CE-20BA-S-D
1) Plug 2) Cable clamp Cable 1) Plug 2) Cable clamp Cable
—Y—
B 1 —
(] [®
Connector Application 1) Plug (DDK) 2) Cable dlamp(DDK) Servo motor encoder
configuration PP 9 Cable OD Model name connector
[mm]
General Straight D/MS3106B20-29S #15.9
E environment (Bus.hin D) D/MS3057-12A D/MS3102A20-29P
(Note) Angle D/MS3108B20-29S 9

Note. Not compliant with the EN Standard.
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1) Plug 2) Cable clamp Cable 1) Plug 2)Cable clamp Cable
—/%(_/%
| = I —
— | o o)
1) Plug (DDK) 2) Cable Clamp (DDK)
Connector L Cable OD Servo motor power
. Application
configuration Type Model name [mm] Model name supply connector
(Reference)
. CE05-6A18-10SD-D-BSS ®8.5to $11 CE3057-10A-2-D
IP65/IP67 Straight : e
EN Standard Applicable wire size: AWG14 to 12 ®10.5 to $14.1 CE3057-10A-1-D
anaart
. CE05-8A18-10SD-D-BAS ®8.5to $11 CE3057-10A-2-D
compliant Angle Applicable wire size: AWG14 to 12 ) )
F pplicable wire size: 0 ¢10.5 to ©14.1 CE3057-10A-1-D D/MS3102A18-10P
D/MS3106B18-10S 14.3
G | Straight D/MS3057-10A
enera e Applicable wire size: AWG14 to 12 (Bushing ID)
environment D/MS3108B18-10S ®14.3
Note - ’ g
(Note) Angle Applicable wire size: AWG14 to 12 (BushingID) | D/MS3057-10A
Note. Not compliant with the EN Standard.
)] [ ]
3
o
| X
2
o
n
Plug (DDK) Servo motor
Connector o Cable OD
confiquration | AAPplication ) brake
[¢] Type Straight plug Socket contact Contact shape [mm] connector
(Reference)
CM10-SP2S-S | CM10-#22SC(S2)-100 | Soldering type $4.0 to $6.0
CM10-SP2S-M | CM10-#22SC(S2)-100 | Applicable wire size: | ¢6.0 to $9.0
CM10-SP2S-L | CM10#225C(S2)-100 | AWG16 orless $9.0 to $11.6
P65 CM10-SP2S-S | CM10-#22SC(C3)-100 | Crimping type ®4.0 to $6.0
G Straight Applicable wire size: CM10-R2P
IP67 CM10-SP2S-M | CM10-#22SC(C3)-100 pplicable wire size: $6.0 to $9.0
AWG20 to 16
Connection tool & é
CM10-SP2S-L CM10-#22SC(C3)-100 (357.-50448) is 9.0 to ®11.6
necessary.
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1) Plug 2) Cable clamp Cable
(—H—%{_%

1) Plug 2) Cable clamp Cable

HE i B —
= | ol 5
Connector L 1) Plug (DDK) 2) Cable damp (DDK) Servo motor power
) Application Cable OD
configuration Type Model name Model name supply connector
[mm] (Reference)
. CE05-6A22-22SD-D-BSS ®9.5 to $13 CD3057-12A-2-D
IP65/IP67 Straight : e
EN Standard Applicable wire size: AWG12 to 8 ®12.5to0 16 CD3057-12A-1-D
andar
. CE05-8A22-22SD-D-BAS ®9.5to $13 CD3057-12A-2-D
compliant Angle Applicable wire size: ANG12t08 | ¢ )
H pplicable wire size: 0 ¢12.5 to 916 CD3057-12A-1-D D/IMS3102A22-22P
D/MS3106B22-22S 15.9
G | Straight D/MS3057-12A
enera e Applicable wire size: AWG12t08 | (Bushing ID)
environment D/MS3108B22-22S ®15.9
Note 3 ) -
(Note) Angle Applicable wire size: AWG12t08 | (Bushing ID) DIMS3057-12A

Note. Not compliant with the EN Standard.
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14.5 Connector outline drawings

The connector outline drawings for wiring the servo motor are shown below.
(1) Tyco Electronics

Model
Housing :1-172161-9
Connector pin 1 170359-1-170363-1 (loose piece)
Crimping tool : 755330-1
14 23.7 [Unit: mm]
- | | — P R weyp——
JeJel —
*| el 1E] NI
oo
| —) ] - -4
4.2

(2) Molex

Circuit number

[Unit: mm]
Model Number of A B
poles
5509-04P-210 4 4.2 9.6
5559-06P-210 6 8.4 13.8

11.9

o
23 5
14 1 1

2.5

S Pole count-based layout diagram

MEE0 MEEE0m

4 poles 6 poles

w (>
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14. SERVO MOTOR

(3) DDK
<Plug>
L or less
Wormore [ . | J [Unit: mm]
3 Model A J L Q \ W Y
[}
3 D/MS3106B18-10S | 1 1/8-18UNEF |18.26(52.37[34.31| 1-20UNEF 9.53 | 42
g D/MS3106B20-29S | 1 1/4-18UNEF | 18.26[55.57 [ 37.28 |1 3/16-18UNEF| 9.53 | 47
> D/MS3106B22-22S | 1 3/8-18UNEF | 18.26(56.57 [40.48 |1 3/16-18UNEF| 9.53 | 50
A
L orless J )
< »"_— [Unit: mm]
4 AL Model A J L Q R U Vv W
@ / _O D/MS3108B18-10S |1 1/8-18UNEF | 18.26]68.27 [ 34.13] 20.5 | 30.2 1-20UNEF  ]9.53
B - © D/MS3108B20-29S | 1 1/4-18UNEF | 18.26]76.98|37.28| 22.5 | 33.3 |1 3/16-18UNEF[9.53
S D/MS3108B22-22S |1 3/8-18UNEF | 18.26]76.98(40.48| 24.1 | 33.3 |1 3/16-18UNEF[9.53
== v
) 4
© \Y
[]
IS
5
=
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OR

[Unit: mm]
W D orless A
7.85
or more
©
o
+ | A _
(@]
<
Model name A B C D w
CE05-6A18-10SD-D-BSS 1 1/8-18UNEF-2B 34.13 321 57 1-20UNEF-2A
CE05-6A22-22SD-D-BSS 1 3/8-18UNEF-2B 40.48 38.3 61 1 3/16-18UNEF-2A
[Unit: mm]
D orless A
~
g 8
3 %5
qn 12 i
w g E ©
=) B _—= v
A
w
Model name A B D W R U (S) Y
CE05-8A18-10SD-D-BAS 1 1/8-18UNEF-2B 34.13 69.5 1-20UNEF-2A 13.2 30.2 43.4 7.5
CE05-8A22-22SD-D-BAS 1 3/8-18UNEF-2B 40.48 75.5 1 3/16-18UNEF-2A 16.3 33.3 49.6 7.5

14 - 19




14. SERVO MOTOR

[Unit: mm]
Gasket J A
H or less > C
Model A B C D E G J
37.28 34.11 12.16 26.8 18.26
D/MS3106A20-29S(D190) | 1 1/4-18UNEF-2B (147) (1.34) 1 1/8-18UNEF-2A 0.48) (1.08) 012
Contact size
#16 #12 #8 #4 #0
H 8 or less 8 or less 10 or less 13 orless 13 orless
CM10-SP2S-S/M/L
[Unit: mm]
% — — =]
@ = — =
;5 —— | e | I S o
03. a — A
= ]
® — =
© y
For CM10-SP2S-S/M/L 514
<Back shell>
CE02-20BS-S-D [Unit: mm] CE-20BA-S [Unit: mm]
+35 1 3/16-18UNEF-2A 50.5 or less
10.9 39.6 or less
[—>
g 2
1 1/8-18UNEF-2B g
Oring Alf.Al | ﬁ cL o
~ Y.
3 S @ X o
el 7.85 g o £
or more 31.6 ™ 5
Effective thread length  (Spanner fitting) ¥ r\"Ik
1 3/16-18UNEF-2A /
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<Cable clamp>

Effective thread length C

Aoz

1.6 —>

-Iq—
V| (@)
i

I_¢Gto.7

@ E (Bushing ID)

[Unit: mm]

@D (Cable clamp ID)

Model name Ss?zee” A B C D E F G \% Bushing
D/MS3057-10A 18 23.8 30.1 10.3 15.9 14.3 3.2 31.7 1-20UNEF AN3420-10
D/MS3057-12A | 20.22 23.8 35.0 10.3 19.0 15.9 4.0 37.3 1 3/16-18UNEF-2A AN3420-12

[Unit: mm]
Effective thread length C
V Thread:6(0-063) «
A

o 2=

o

A T jl‘% (Cable clamp ID)

©) .
oF (Movable range on one side)
(Bushing ID)
Model | Shell A B c D E F G H v Bushing Cable
name sSize range
(1352015; 14.1 1-20UNEF- C'ﬁi“fo' $10.5 to $14.1
CE3057 18 23.8 30.1 10.3 41.3 15.9 31.7 3.2 2B CE3420
10A2.D 11.0 102 #8.5 to 911
CE3057- CE3420-
12A1D 16.0 13116 121 $12.5 to $16
22 23.8 35 10.3 41.3 19 37.3 4.0
CE3057. 130 18UNEF-2B| CE3420- | 0.\ 510
12A-2-D ) 12-2 )
CE3057- 1 3/16- CE3420-
20 23.8 35 10.3 41.3 19 10.0 37.3 4.0 $6.8 to 10

12A-3-D 18UNEF-2B 12-3 °
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14.6 HF-KEOW1-S100

This chapter provides information on the servo motor specifications and characteristics. When using the HF-KE
OW1-S100 servo motor, always read the Safety Instructions in the beginning of this manual and section 14.1

to 14.4, in addition to this section.

14.6.1 Model name make up

HF-KE O 3 OO W1-S100

T

Series name

L=

MR-E super servo motor

Encoder resolution 131072 [pulse/rev]

Shaft type (Special shaft)

Symbol Shaft shape HF-KECOW1-S100
Standard
None (Straight shaft) 131073
(Note )| (Note 2) with keyway 23t0 73
(Nolt)e R D-cut shaft 13

Note 1. The special shaft applies to the standard servo motor and servo

motor with electromagnetic brake.
2. With key.

Electromagnetic brake

Symbol | Electromagnetic brake
None Without
B With
Rated speed
3000 [r/min]
Rated output
Symbol | Rated output [W]
1 100
2 200
3 400
4 750
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14.6.2 Standard specifications

(1) Standard specifications

Servo motor HF-KECOW1-S100 (low inertia = small capacity)
Item 13 23 43 73
Applicable servo MR-E-OA-KH003
amplifier/drive unit MR-E-OAG-KH003 10 20 40 70
Continuous Rated output [kW] 0.1 0.2 0.4 0.75
running duty [N - m] 0.32 0.64 1.3 24
Rated t
(Note 1) aled forque [0z * in] 4532 90.63 184.10 339.87
Rated speed (Note 1) [r/min] 3000
Maximum speed [r/min] 4500
Instantaneous permissible speed [r/min] 5175
Maximum torque (N - m] 0.95 19 3.8 7.2
q [oz * in] 134.53 269.06 538.13 1019.61

Power rate at continuous rated torque [kW/s] 11.5 16.9 38.6 39.9

. J [%10%kg * m? 0.088 0.24 0.42 143
Inert t (Note 3
nertia moment (Note 3) 12 [oz * in] 0.48 1.31 2.30 7.82

Recommended ratio of load inertia moment to servo
motor shaft inertia moment (Note 2)

15 times or less

Servo amplifier's built-in

Regenerative brake
duty [times/min]

: ; (Note 4) (Note 4) 249 140
regenerative resistor
MR-RB032 (30W) (Note 4) (Note 4) 747 210
MR-RB12 (100W) (Note 4) 2490 700
MR-RB32 (300W) 2100

Power supply capacity

Refer to section 12.2.

Rated current [A] 0.8 1.4 2.7 5.2
Maximum current [Al] 2.4 4.2 8.1 15.6
Speed/position detector Incremental encoder (Resolution per servo motor 1 rotation: 131072 pulse/rev)
Accessory
Insulation class Class B
Structure Totally - enclosed, self-cooled (protection type: IP55 (Note 5)
During [°C] 0 to +40 (non-freezing)
Ambient operation [°F] 32 to 104 (non-freezing)
temperature [C] —15 to 70 (non-freezing)
In storage -
[F1 5 to 158 (non-freezing)
Envir.o.nmental Ambient During operation 80%RH or less (non-condensing)
conditions humidity In storage 90%RH or less (non-condensing)
(Note 6) Ambience Indoors (no direct sunlight)
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Altitude Max. 1000m above sea level
}’,\'f(’)rtzt';’)” [m/s?] X, Y: 49
Vibration rank (Note 8) V-10
L [mm] 25 30 40
Permissible load Radial [N] 88 245 392
for the shaft [Ib] 20 55 88
(Note 9) IN] 59 98 147
Thrust lIb] 13 22 33
[kg] 0.56 0.94 1.5 2.9
Mass (Note 3) lIb] 1.4 2.07 3.31 6.39

Note 1. The rated output and rated speed of the servo motor assume that the rated power supply voltage and frequency are as indicated in

section 1.3.

2. If the load inertia moment ratio exceeds the indicated value, please consult us.

3. Refer to the outline dimension drawing for the servo motors with electromagnetic brake.

4. When the effective torque is within the rated torque range, there are no restrictions on the regenerative brake duty. Note that the
recommended load inertia moment ratio is 15 times or less.

5. Except for the shaft-through portion.
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14. SERVO MOTOR

6. In the environment where the servo motor is exposed to oil mist, oil and/or water, the servo motor of the standard specifications
may not be usable. Contact us.

7. The vibration direction is as shown in the figure. The value is the one at the part that indicates the maximum value (normally the
opposite-to-load side bracket). When the servo motor stops, fretting is likely to occur at the bearing. Therefore, suppress the
vibration to about half of the permissible value.

Servo motor

3
J T 1000 |
£ 0
] s
c g
S 100}
o c
XI PAEN § §
[um] 10 I I I |
’ . 7 0 10002000 300040004500
Vibration

Speed[r/min]

8. V-10 indicates that the amplitude of a single servo motor is 10i'm or less. The following figure shows the servo motor installation
position for measurement and the measuring position.

?3:( Servo motor

Top le—Measuring
i position
Bottom

o
9. For the symbols in the table, refer to the following diagram: Do not subject the shaft to load greater than this value.
The values in the table assume that the loads work singly.

L
1 4 Radial load

SN N N N | e «— > L: Distance from flange mounting surface to load center
Thrust load

(2) Torque characteristics

[HF-KE13W1-S100] [HF-KE23W1-S100 ] [HF-KE43W1-S100] [HF-KE73W1-S100 ]
; 25 45 8
4 7
08 Shortdurat 2 § 35 T
ort-duration — = :
= € 3 +— Short-duration +—| .
£ . 15— Short-duration +— z % 5 — Short-duration {—|
> 06 zZ T 25 )
= [0) =1 " o
[ 3 o 6 4
5 <3 5 2 L
S os o 1 R 31— |
e . 15
2
02 = 05 ~ ! ] T ) T
Continuous running Continuous running 05 ,Contmuou.s running __| 1 ,Contmuou_s running
| region| | | regon | | ‘ reg|on‘ ‘ . ‘ region ‘ ‘
00 1000 2000 300 4000 0 1000 2000 3000 4000 %5 om0 2000 3000 4000 0 1000 2000 3000 4000
Speed[r/min] Speed[r/min] Speed[r/min] Speed[r/min]
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14. SERVO MOTOR

14.6.3 Electromagnetic brake characteristics

= The electromagnetic brake is provided to prevent a drop at a power failure or
ACAUTION servo alarm occurrence during vertical drive or to hold a shaft at a stop. Do not
use it for normal braking (including braking at servo lock).

The characteristics of the electromagnetic brake provided for the servo motor with electromagnetic brake are
indicated below.

Servo motor HF-KECOBW1-S100
Item 13 23 43 73
Type (Note 1) Spring-loaded safety brake
Rated voltage (Note 4) 24V 5, DC
Capacity [W] at 20°C (68°F) 6.3 7.9 10
e [N+ m] 0.32 1.3 24
Static friction torque -
[0z * in] 45.3 184.2 340
Release delay time (Note 2) [s] 0.03 0.03 0.04
Braking del
>raxing ceiay [s] | DC off 0.01 0.02 0.02
time (Note 2)
Per braki J 5.6 22 64
Permissible braking work or oraxing 9
Per hour [J] 56 220 640
Brake looseness at servo motor shaft (Note 5) [degrees] 2.5 1.2 0.9
Number of braking cycles
. . 20000 20000 20000
Brake life (Note 3) [times]
Work per braking [J] 5.6 22 64

Note 1. There is no manual release mechanism. When it is necessary to hand-turn the servo motor shaft for machine centering, etc., use a
separate 24VDC power supply to release the brake electrically.
2. The value for initial ON gap at 20°C (68°F).
3. The brake gap will increase as the brake lining wears, but the gap is not adjustable. The brake life indicated is the number of
braking cycles after which adjustment will be required.
4. Always prepare a power supply exclusively used for the electromagnetic brake.
5. The above values are typical initial values and not guaranteed values.
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14.6.4 Servo motors with special shafts

The servo motors with special shafts indicated by the symbols (K - D) in the table are available. K and D are
the symbols attached to the servo motor model names.

Shaft shape
Servo motor
Keyway shaft (with key) D cut shaft
HF-KE13W1-S100 D
HF-KE23W1-S100 to K
HF-KE73W1-S100
(1) Keyway shaft (with key)
R Variable dimension table [Unit: mm]
Q Servo motor Variable dimensions
J 1 S R Q W QK QL ] T Y
HF-KE23KW1-S100 M4 Depth
< QK HF-KE43KW1-S100 14h6 |30 27 S 20 3 3 S 15
A
* HF-KE73KW1-S100 19h6 | 40 37 6 25 5 3.5 6 Ms ;):pth
i B | B G
—
A
" Section A-A

(2) D cut shaft

[Unit: mm]
25

21.5
20.5
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14. SERVO MOTOR

14.6.5 Outline dimension drawings

The dimensions without tolerances are reference dimensions.

(1) Standard (Without electromagnetic brake, without reduction gear)

Motor plate

Caution plate

36

14 - 27

Encoder connector

19.2

11.7 9.5,

=22

Model Output Inertia moment Mass
W] | Jx10kg " m (WKZoz+in]) | [kgl([lb])
HF-KE13W1-S100 100 0.088 (0.48) 0.56 (1.24)
[Unit: mm]
- 82.4 25 2-$4.5 mounting hole
20.5 20.7 C_aunon plate for Motor platg 5 2.5 Use hexagon socket
high temperature  (Opposite side) 215 head cap screw
= E
P N Bottom| ]
\ & ‘ e Eotlv.lm
N - L ) oo — o
Too — — Bottc [ §-
: fﬂj 10
[d o 5
|
©
TUV plate
; T Encoder connector
137 J‘ 1 4.9 ly connector 13.9 i 64
224 Power supply connector pin 27.
connection list
Pin No. | Application
1 ® (Earth)
2 U
3 Vv
4 W
Opposite-to-load side
| S —

\lﬁ“‘ﬁr/.l

Power supply
connector

BC30561A
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Output Inertia moment Mass
Model 4 2 2 .2
[W] J[X107kg * m] (WK'[oz * in']) (kg ([1b])
HF-KE23W1-S100 200 0.24 (1.31) 0.94 (2.07)
[Unit: mm]
166 30 4-$5.8 mounting hole Hleo
" Motor plate A o
rﬁ;ﬁ?gl:\glear;emf:; {Opposite siede); < 3 Use hexagon socket %
head cap screw
1 ° 1)
TUV plate I [e]
Motor plate 4@] 7\ l g)o
T .
! — — = — 2 - -
Caution plate LV DDJ o g
ki ; o
5
< Ry -
5 o]
— T
LLf r Pl T | - ~ __ =
= \ J : H | Encoder connector k k \LJ\ r o B 7 ! J !_J
iy‘#J 10.1 ‘\'7777{5\ N il
13710 T 1 39.3 13.9 !
284 11.8 11.7 19.2 Power supply connector 27.8 5.9
Opposite-to-load side
JE—— Power supply connector pin
— connection list
Power supply Pin No. | Application
connector
— i 1 © (Earth)
98 - 2 U
N 3 V
4 W
BC30560A
Output Inertia moment Mass
Model 4 2 2 .2
[W] J[X107kg * m] (WK'[oz * in']) (kg ([b])
HF-KE43W1-S100 400 0.42 (2.30) 1.5(3.5)
[Unit: mm]
98.5 30 . Oe0
Caution plate for 4-5.8 mounting hole .
high temperature Motor plate 7 Use hexagon socket 2%
(Opposite side) head cap screw
] ° |
TUV plate [ | 1)
Motor plate J \ Z)o \
| ===, Bottom
_ ANV ) ] E - -
Caution plate } -V Lop_JTop é’
©
11 s o
© |
N ‘ < 5 &X( 0
J f T
(S Te AL T| © ™~ ST
\ / Encoder connector \
_ J SRRELEMERL N LA - \ L
| I 101 95 [N T
137.| 10 > 612 13.9 !
284 11.8 1.7 19.2 Power supply connector 278 5.9
Opposite-to-load side Power supply connector
T pin connection list
*Power supply Pin No. [ Application
connector 1 [an) (Earth)
9.5 2 U
3 Vv
4 W
BC30559A
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Motor plate

56

13.7

I

‘ Encoder connector

—

Output Inertia moment Mass
Model 4 2 2 .2
[W] J[X107kg * m] (WK'[oz * in']) (kg ([1b])
HF-KE73W1-S100 | 750 1.43 (7.82) 2.9 (6.39)
[Unit: mm]
Oso
113.8 40 666 i ho
. : 4-¢ 6.6 mounting hole
Cauti late f [\
iy AR N e A
(Opposite side)\ head cap screw
r - X - “ Bottom
-Caution - - } M“mf E = g +
(IR N
ml ;
o
W ‘ 3
. T~
AT | -2
9.5
9.9
19.2
1.8 117 2.3
Power supply connector Power supply connector pin
connection list
Opposite-to-load side Pin No. Application
I
X 1 © (Earth)
R ﬁLﬂﬂT 2 U
Encoder = 95 3 \Y
connector Power supply 4 W
11.7 connector
19.2
BC30557A
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(2) With electromagnetic brake

Model Output | Static friction torque Inertia moment Mass
W [N - m] (foz~ in]) J[x10"*kg - m*] (WK?oz *in]) | [kg] ([Ib])
HF-KE13BW1-S100 | 100 0.32 (45.32) 0.090 (0.49) 0.86 (1.90)
[Unit: mm]
1235 25 2-$4.5 mounting hole 040
Caution plate for 5 25 Use hexagon socket 5
20.5 20.7 high temperature x;;g:::::eside) 215 head cap screw )/‘}
Motor plate —
% Bottom P~o— — —t — % °
Caution plate ;
-aution plat | g 6"5‘
v il |- _ |
[
©
ek
R : o g |@ 3”2%
Sl |
)i r-- 5 i
T NUE 0 e i
;Hi 0 g‘; Power supply connector T T J
13.7 ‘ 49 192 13.9 | 6.4
274 405 275

Brake connector pin
connection list

14 - 30

Power supply conn
pin connection list

ector

1 |e——4 ||_Pin No. [ Application
2T o Eam)
3 | it
g 2 u
LSS - v
Pin No. | Application 4 W
1 B1
2 B2

Opposite-to-load side

%

(——— [l ]
| iz b
17 -
58.3 ‘
Brake 18.4
connector

Power supply
connector

BC30652*
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14 -

31

Model Output | Static friction torque Inertia moment Mass
W] | IN*m](oz"in) J[x10"*kg - m’] WK’oz in]) | [kg] ([Ib])
HF-KE23BW1-S100 | 200 1.3 (184.10) 0.31 (1.70) 1.6 (3.75)
[Unit: mm]
116.1 30 4-$5.8 mounting hole 160
Caution plate for Use hexagon socket s
high temperature (% z 3 head cap screw >
] | o
1 N . o
. I\ — /_IBottom
| Caution | | _ ‘f l‘” Bator 1 % _ _ |
Plate L Top_I7o S
©f
= Q
AN N
S o)
Encod N T i
connector RN T 77
10.1 = T
. Power supply connector
%g_zj; Brake connector pin 139 !
203 connection list 278 59
Brake connector 7 Power supply connector pin
connection list
Pin No. | Application
Application 1 & (Earth)
B1 2 Y
B2 3 Vv
4 w
Opposite-to-load side
e
[ I J—i = [IR?| Power supply
) E : O — J\}\ connector
1.7 18.3 25
57.8 Brake connector
BC30653*
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Model Output | Static friction torque Inertia moment Mass
W] | INm](oz"in]) J[x10"*kg - m’] (WK’oz in)) | [kg] ([Ib])
HF-KE43BW1-S100 400 1.3 (184.10) 0.50 (2.73) 2.1 (4.85)
[Unit: mm]
138 30 4-$5.8 mounting hole
Caution plate for ~_Motor plate 3 Use hexagon socket
high temperature  (Opposite side) _head capscrew
— N_J
_ gt N
Caution — — — - — S
L Top_l7q 4
£
8 , = z
Ll Encode
LEAKEJ JTJ ”r connect:)r N
L‘nﬂf - 10.1 - i
13.7_|_10. ‘
L_284 | 13.9 |
61.2 Brake connector pin 278 359
Brake connector connection list Power supply connector pin
connection list
Pin No. [ Application
1 & (Earth)
Pin No. [ Application 2 y
- 1 . = B1 3 Y
4 W
2 B2
Opposite-to-load side
-] T
— — Ol P I
) ) c-55 4 e g
Encoder connector, - 17 1; TN L.loes
57.8 Brake connector
BC30654*
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Model Output | Static friction torque Inertia moment Mass
W] [N+ m] oz in]) Jx10"kg - m’] (WK[oz *in’]) | [kg] ([Ib])
HF-KE73BW1-S100 | 750 2.4 (340) 1.625 (8.91) 3.9 (8.82)
[Unit: mm]
157 40
Motor plate 8 3 8o 4-¢6.6 mounting hole
(Opposite side) 25 Use hexagon socket
Cauti late f
Casmpuste e et
J P
g

— S |Bgtiom, =
— — Wi /Bottom - g
Caution plate ‘ Ep,‘ The |

56

57.1
(2

ST
Encoder connector
‘ 11.5

[ 2
95 14 [12]
19.2 '

72.3

i

|
L)
$19h6
%
=S

137

11.8

27.4

Brake connector pin
connection list

Power supply connector pin connection list

Pin No. [ Application
1 © (Earth)
2 U
3 \
Application 4 W
B1
B2
Opposite-to-load side
-] —
L coe N
Encoder connector _Power supply connector
_11.8 i 1.7 18.. 95
655 Brake connector
L4 BC30655*
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14.7 HF-SEOQJW1-S100

This chapter provides information on the servo motor specifications and characteristics. When using the HF-
SEOJW1-S100 servo motor, always read the Safety Instructions in the beginning of this manual and section
14.1 to 14.4, in addition to this section.

14.7.1 Model name make up
HF-SE 0200 J W1-S100
. —[ MR-E super servo motor
Series name
Encoder resolution 131072 [pulse/rev]

Oil seal

Shaft type (Special shaft)

Symbol Shaft shape
Standard
None (Straight shaft)
(Note 1) (Note 2) with keyway

Note 1. The special shaft applies to the standard servo motor and servo
motor with electromagnetic brake.
2. Without key.

Electromagnetic brake
Symbol | Electromagnetic brake
None Without
B With

Rated speed
2000[r/min]

Rated output

Symbol | Rated output [W]
5 500
10 1000
15 1500
20 2000
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14.7.2 Standard specifications

(1) Standard specifications

Servo motor HF-SECIJW1-S100 (medium inertia * medium capacity)
Iltem 52 102 152 202
Applicable servo MR-E-OA-KH003
amplifier/drive unit MR-E-OAG-KH003 70 100 200 200
Continuous Rated output [kW] 0.5 1.0 1.5 2.0
running duty [N+ m] 2.39 4.77 7.16 9.55
(Note 1) Rated torque [0z - in] 3385 6755 1014 1352
Rated speed (Note 1) [r/min] 2000
Maximum speed [r/min] 3000
Instantaneous permissible speed [r/min] 3450
Maximum torque [N+ m] 7.16 14.3 215 28.6
[0z * in] 1014 2025 3045 4050
Power rate at continuous rated torque  [kW/s] 9.34 19.2 28.8 23.8
. J [<10%kg * m 6.1 11.9 17.8 38.3
Inertia moment (Note 3) vz [0z - in]] 334 65.1 973 209
Recommended ratio of load inertia moment to servo 15 times or less
motor shaft inertia moment (Note 2)
Servo amphﬂer‘g built-in 120 62 152 71
regenerative resistor
Regenerative brake MR-RBO32 (3OW) 180 93
duty [times/min] MR-RB12 (100W) 600 310
MR-RB30 (300W) 456 213
MR-RB32 (300W) 1800 930
MR-RB50 (500W) 760 355
Power supply capacity Refer to section 12.2.
Rated current [A] 2.9 5.3 8.0 10
Maximum current [A] 8.7 15.9 24 30
Speed/position detector Incremental encoder (resolution: 131072pulse/rev)
Accessory Qil seal
Insulation class Class F
Structure Totally - enclosed, self-cooled(protection type: IP65 (Note 4))
During [°c] 0 to +40 (non-freezing)
Ambient operation | [F] 32 to 104 (non-freezing)
temperature In storage [OC] —15 to 70 (non-freezing)
[°F] 5 to 158 (non-freezing)
Envir.o.nmental Ambient During operation 809%RH or less (non-condensing)
conditions humidity In storage 90%RH or less (non-condensing)
(Note 4) Ambience Indoors (no direct sunlight)
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Altitude Max. 1000m above sea level
X\'l%rtaet'g)” [m/s?] X, Y: 245 X: 245 Y: 49
Vibration rank (Note 6) V-10
Permissible L [mm] 25 79
load for the Radial [[E} 228 2406515
shaft IN] 490 980
(Note 7) Thrust ] 10 520
[kgl 4.8 6.5 8.3 12
Mass (Note 3) lIb] 106 143 183 26.5
Note 1. The rated output and rated speed of the servo motor assume that the rated power supply voltage and frequency are as indicated in
section 1.3.

2. If the load inertia moment ratio exceeds the indicated value, please consult us.
3. Refer to the outline dimension drawing for the servo motor with electromagnetic brake.
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4. In the environment where the servo motor is exposed to oil mist, oil and/or water, the servo motor of the standard specifications
may not be usable. Contact us.

5. The vibration direction is as shown in the figure. The value is the one at the part that indicates the maximum value (normally the
opposite-to-load side bracket). When the servo motor stops, fretting is likely to occur at the bearing. Therefore, suppress the
vibration to about half of the permissible value.

Servo motor

(0]
S % 1000 |
£8
g2
® S
E £
S & 100}
Y oL
{ < £8
[um]
/ Mo—1
Vibration 0 1000 2000 3000

Speed[r/min]

6. V-10 indicates that the amplitude of a single servo motor is 10i'm or less. The following figure shows the servo motor installation
position for measurement and the measuring position.

y— Servo motor

=N
Top <—Meg§uring
position
Bottom

=

7. For the symbols in the table, refer to the following diagram: Do not subject the shaft to load greater than this value.
The values in the table assume that the loads work singly.

L
1 4 Radial load

SN N N N | e «— > L: Distance from flange mounting surface to load center
Thrust load

(2) Torque characteristics

Torque[N-m]

8

[HF-SE52JW1-S1001] [HF-SE102JW1-S100] [HF-SE152JW1-S100] [HF-SE202JW1-S100]

15 25 30

N . ~

N\ | N\

IS5}

0

Short-duration E Short-duration | £ 15 Short-duration __| S 2™ ghort-duration
running region Z running region Z running region Z running region
E E E
=3 =3 =3
S 5 10 S
= 5 = = 10
Continuous running Continuous running Continuous running Continuous running
region region region region
| | | | I I I I
0 0 0
1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
Rotational speed[r/min] Rotational speed[r/min] Rotational speed[r/min] Rotational speed[r/min]
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14.7.3 Electromagnetic brake characteristics

/I\ CAUTION

= The electromagnetic brake is provided to prevent a drop at a power failure or
servo alarm occurrence during vertical drive or to hold a shaft at a stop. Do not
use it for normal braking (including braking at servo lock).

The characteristics of the electromagnetic brake provided for the servo motor with electromagnetic brake are

indicated below.

Servo motor HF-SEC0BJW1-S100
ltem 52 to 152 202
Type (Note 1) Spring-loaded safety brake
Rated voltage (Note 4) 24V 55, DC
Capacity [W] at 20°C (68°F) 19 34
e [N+ m] 8.3 44
Static friction torque -
[oz * in] 1175 6231
Release delay time (Note 2) [s] 0.04 0.1
Braking delay
) [s] | DC off 0.03 0.03
time (Note 2)
Per braki J 400 4500
Permissible braking work or oraxing [
Per hour [J] 4000 45000
Brake looseness at servo motor shaft (Note 5)  [degrees] 0.2t0 0.6 0.2t0 0.6
Number of braking
20000 20000
Brake life (Note 3) cycles[times]
Work per braking [J] 200 1000

Note 1. There is no manual release mechanism. When it is necessary to hand-turn the servo motor shaft for machine centering, etc., use a
separate 24VDC power supply to release the brake electrically.

2. The value for initial ON gap at 20°C (68°F).
3. The brake gap will increase as the brake lining wears, but the gap is not adjustable. The brake life indicated is the number of

braking cycles after which adjustment will be required.

4. Always prepare a power supply exclusively used for the electromagnetic brake.
5. The above values are typical initial values and not guaranteed values.
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14.7.4 Servo motors with special shafts

The servo motors with special shafts indicated by the symbol (K) in the table is available. K is the symbols
attached to the servo motor model names.

Shaft shape
Keyway shaft (without key)

Servo motor

HF-SE52JW1-S100 to

K
HF-SE202JW1-S100
R Variable dimension table [Unit: mm]
‘ > Servo motor Variable dimensions v
Q S R Q w | oK [ aL U r
QK aL U HF-SE52KJW1-S100 to g0 4702 M8 Depth
D A HF-SE152KkJW1-8100 | 2410 | 95 | 90 oo | 36 5 0 4 20
A
i M8 Depth
I I 4(,7,2{7 2l 3@ € |Hc-sE202kuw1-S100 3557 79 | 75 [10_5. 55 5 |59 5 2:‘”
A
—
A r Y
Section A-A

Keyway shaft (without key)
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14.7.5 Outline dimension drawings

The values in yards/pounds are reference values.

(1) Standard (Without electromagnetic brake, without reduction gear)

Logo plate

Motor plate

Caution plate

Bottom

Motor plate
Logo plate

Bottom

Model Output Inertia moment Mass
kW] J[x10™*kg * m? (WKZ[oz * in?]) [kg] ([Ib])
HF-SE52JW1-S100 | 05 6.1(33.4) 4.8(11.7)
[Unit: mm]
120 55 0130
Caution plate Motor plate 50
307 (Opposite side) 95- 4- ¢ 9 mounting hole
I 12/ 3 Use hexagon socket
Caution plate ‘ head cap screw.
5 i
— 2
28 Bl g |
3
Bottom r ~|
B I | Y W I | A
LYo ! g
i %5
4 —& |
b = Qil seal
)
TUV plate L Zgi lgi o
L | )
I
} I
Encoder connector 9.
MS3102A20-29P |
Power supply connector _2@ - T
! .5,
MS3102A18-10P hi— Power supply connector layout |
Motor flange direction ~ —— 58 BC30563A
Model Output Inertia moment Mass
kW] J[X10™kg * m?| (WK?[oz * in%]) [kg] ([Ib])
HF-SE102JW1-S100 1.0 11.9 (65.1) 6.5 (15.4)
[Unit: mm]
4- ¢ 9 mounting hole
142 55 0130 Use hexagon socket
39.7 Motor plate 50 head cap screw.
Caution plate ~ Caution plate Caution plate (OPPO?ge side) | = 3 —
— \ \ £
L N
..
I *\* =
| %B ttom| =
A 3
© Oil seal
%
0
—=f- <
19.5 .
Encoder connector
MS3102A20-29P 209 135 |
Power supply connector 798 Power supply connector layout 5‘8
MS3102A18-10P - Motor flange direction —— e BC30566A
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Output Inertia moment Mass
Model 4 2 2 i 2
kW] J[X107kg - m% (WKZoz - in?]) [kg] (Ib])
HF-SE152JW1-S100 | 1.5 17.8 (97.3) 8.3 (19.4)
[Unit: mm]
Motor plate
Logo plate Caution plate 164 55 0130
397 ! “:OOLOJO‘::SSME) 90 | 95 4-¢ 9 mounting hole
_ Caution plate 12 3 Use hexagon socket
Caution plate - head cap screw.
g \ e &
—] 3
\ s \ 9
: Y
Botiom A ~
] . 71%7B§u0m7777 7J—7~H»é i !/ \
[ I =
Top | L _Topy \ 9| o,
| 65
) Oil seal ‘
o
19.5
Encoder connector .
‘ MS3102A20-29P 20.9 13.5 J‘
Power supply connector 101.8 Power supply connector layout 55
MS3102A18-10P - Motor flange direction  — BC30565A
Output Inertia moment Mass
Model 4 2 2 i 2
[kW] J[X107kg - m“] ] (WK"[oz - in“]) [kg] ([Ib])
HF-SE202JW1-S100 2.0 38.3 (209.4) 12 (27.6)
[Unit: mm]
4-$13.5mounting hole
145 79 Use hexagon socket
0176 head cap screw.
Logo plate Caution plate 40 lvcl)oior p.lta1e . 18
Motor plate—\ ‘ /7 (Opposite si e)/

Caution plate

Caution plate

Bottom!
Top
©
o
‘ 19.5
Encoder connector

MS3102A20-29P

Power supply connector

24.8
79.8

MS3102A22-22P

14 - 40

Power supply connector layout
Motor flange direction

82

BC30564B



14. SERVO MOTOR

(2) With electromagnetic brake

Model Output | Static friction torque Inertia moment Mass
kW] IN - m] ([oz - in]) J[x107kg - m’] (WKoz * in%]) [kg] ([1b])
HF-SE52BJW1-S100 0.5 8.5 (1203.7) 8.3 (45.4) 6.7 (15.9)
[Unit: mm]
4- $9 mounting hole
Use hexagon socket
Logo plate 1545 55 head cap screw.
Caution plate  Motor plate 50 0130
45 (Opposite side)/ 25
Motor plate Caution plate Caution plate g / - 3
E’ / A &
[lE| § D
= - =
g | g | 3
[ [
g — =
SR T . 7 | N N B~ gt A S N7
| ! Top N ”
| 265
il m |
ZXZ )|
j | Oil seal ‘ | o
[ ] =~ RiEES
19.5
Encoder connector |t 60.5 /g |
MS3102A20-29P
Brake connector 20.9 T
CM10-R2P B 2
Power supply connector 57.8 58
MS3102A18-10P U
Brake connector layout Power supply connector layout
Motor flange direction ~ —— Motor flange direction BC30648*
Model Output | Static friction torque Inertia moment Mass
W] | IN-m oz in]) J[x10*kg - m] WK’oz - in])) | [kg] ([Ib)
HF-SE102BJW1-S100 1.0 8.5 (1203.7) 14.0 (76.5) 8.5 (19.8)
[Unit: mm]
4- 9 mounting hole
Use hexagon socket
head cap screw.
Logo plate 176.5 55 - 0130 .
45 Caution plate _Motor plate ~—20 450
Motor plate Caution plate Caution plate (Opposite side) 12 3
; i
g / K=
| ©
R / $ |9
/ © [
Bottom | Botiom %
R R 5 A I wig? | __ & L2 _ L i I
Top L i T‘%p s %, i
L &
4 @\
4
! | ! &) e
| | , | b=
[ ] == Bices
195 i i Qil seal
60.5
Encoder connector ; ' w Earth | \
MS3102A20-29P Brake connector 20.9 %g. 13.5 1
] S - 29
o CM10-R2P o i //,f:\\q |
\@’,\ Power supply connector 2 \\ko 0}] 58
Wl MS3102A18-10P ‘%2‘6
Brake / i
Brak tor | it
Motor fiange direqtion ot T raaonor avout__ BC30649*

14 - 41



14. SERVO MOTOR

Bottom

Model Output | Static friction torque Inertia moment Mass
W [N - m] ([oz - in]) J[x10"*kg = m’] (WK?foz +in]) | [kg] (Ib])
HF-SE152BJW1-S100| 1.5 8.5 (1203.7) 20.0 (109.3) 10.3 (23.8)
[Unit: mm]
4- ¢ 9 mounting hole
Use hexagon socket
head cap screw.
Logo plate 198.5 55 0130
Caution plate Motor plate 50
Motor plate - (Opposite side) 123 -
o / o I L&
ERss | Bl 9 o
i D)
Botiom i @Lﬁnom 1 777{]7‘% | - \
o __ Top| s
Top : N ) zzé‘é‘
& i=
| J‘r | ‘ | Kgi g
‘ - -
] e >
Oil seal
19.5
Encoder connector | ¢ 60.5 |
MS3102A20-29P ‘ 209 w Earth ;
Brake connector .
CM10-R2P 101.8 153 -2
Power supply connector . 8
MS3102A18-10P
Moty fongerectiam Viotor e dragton 2o BC30650*
Model Output | Static friction torque Inertia moment Mass
W] [N - m] (foz~ in]) J[x10"*kg = m*] (WK?oz *in)) | [kg] (b))
HF-SE202BJW1-S100| 2.0 44 (6230.9) 47.9 (261.9) 18 (40.8)
[Unit: mm]
4- ¢13.5 mounting hole
Use hexagon socket
head cap screw.
194.5 79 0176
18] 3
Motor plate ) 47 Motor plate
| — Caution plate (Opposite side)
Logo plate Caution plate Caution plate 75
3 /
s =
/ =] s
Bottom i [ s g
i offom| .-
i i -«

Top

Top

L Top|

$114.3

96.9
81.5
paal

mnf

19.5

Encoder connector
MS3102A20-29P  grake connector

CM10-R2P

68

TUV plate

Power supply connector
MS3102A22-22P

Brake connector layout
Motor flange direction ——se

14 - 42

@
o
3
Sand Oil seal
w Earth
24.8
79.8 82
Power supply connector layout
Motor flange direction —mm
BC30651*



15. MR-E-CJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

POINT |

* In this chapter, difference of the operation of MR-E-LJAG-KH003 from that of
MR-E-CJA-KHO003 is described. For description not given in this chapter, refer to
chapters 1 through 14.

15.1. Functions and configuration
15.1.1 Introduction

The analog input MR-E-CJAG-KH003 Servo Amplifier is based on the MR-E-LJA-KH003 Servo Amplifier with
capability of speed control and torque control.

(1) Speed control mode
An external analog speed command (0 to =10VDC) or parameter-driven internal speed command (max. 7
speeds) is used to control the speed and direction of a servo motor smoothly.
There are also the acceleration/deceleration time constant setting in response to speed command, the
servo lock function at a stop time, and automatic offset adjustment function in response to external analog
speed command.

(2) Torque control mode
An external analog torque command (0 to =8VDC) or parameter-driven internal torque command is used
to control the torque output by the servo motor.
To prevent unexpected operation under no load, the speed limit function (external or internal setting) is also
available for application to tension control and the like.

15- 1



15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.1.2 Function block diagram

The function block diagram of this servo is shown below.

(Note 3)

§
NFB MC |

(Note 2) —°[°—™°
Power

supply

Servo amplifier

Regenerative option

| | (Note 3)
- —— - -

! P |C D |

Servo motor

Diode - - (l\]ote 1) ~_|(Note 3)
_1| stack Relay [ ]
o o oo 1 |
—ﬁ C] o | _ i U i U
Regenerative u geligftgtr L ! IV !
7= [ L1 [w
CHARGE -
| ] lamp \? \(? ‘ ‘
> . . D
(Note 4) B_ Dynamic brake | S
Cooling fan s
l:x\>\ % -
X, fo Electro
> Control B1 | }magnetic
p?)r\;vgor B2 brake
supply
| (Note 3)]
Base a[npliﬁer Voltage Over. Current S
detection | protection| |detection O
l l " T Detector
Virtual
encoder
Model
—
speed control .

Virtual
motor

Model Model
speed torque
Actual speed Current
control control
.

h
(Note 3)

—

(Note 3)

Analog
(2 channels)

Analog monitor
(2 channels)

AV4
D 1/O control
-Servo On Controller
- Start
* Failure, etc. 4{ RS-232C |

Note 1. The built-in regenerative resistor is not provided for the MR-E-10AG-KH003/MR-E-20AG-KH003.

2. Single-phase 230VAC power supply can be used for MR-E-70AG-KHO03 or servo amplifiers with smaller capacities. Connect the
power cables to Ly and L, while leaving L; open. Refer to section 15.1.3 for the power supply specification.

3. The control circuit connectors (CN1, CN2 and CN3) are safely isolated from main circuit terminals (L4, Ly, L3, U, V, W, P, C and D).

4. Servo amplifiers MR-E-200AG-KH003 have a cooling fan.
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.1.3 Servo amplifier standard specifications

Servo Amplifier

MR-E-00-KH003 10AG 20AG 40AG 70AG 100AG 200AG
Iltem
Voltage/frequenc 3-phase 200 to 230VAC, 50/60Hz or 1-phase 230VAC, 3-phase 200 to 230VAC,
o | ageTredneney 50/60Hz 50/60Hz
g8 o ) 3-phase 200 to 230VAC: 170 to 253VAC, 50/60Hz 3-phase 170 to 253VAC,
7 | Permissible voltage fluctuation
5 1-phase 230VAC: 207 to 253VAC, 50/60Hz 50/60Hz
£ | Permissible frequency fluctuation Within =5%
& Power supply capacity Refer to section 12.2
Inrush current Refer to section 12.5

Control system

Sine-wave PWM control, current control system

Dynamic brake

Built-in

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), encoder error protection, regenerative error protection, undervoltage, instantaneous
power failure protection, overspeed protection, excessive error protection

Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
(]
é Analog speed command input 0 to =10VDCl/rated speed
E +0.01% or less (load fluctuation 0 to 100%)
c
8 . . 0% (power fluctuation *=10%)
© | Speed fluctuation ratio
B P +0.2% or less (ambient temperature 25°C==10°C (77°F =50°F)),
]
& when using analog speed command
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
Torque | Analog torque command input 0 to =8VDC/Maximum torque (input impedance 10 to 12k Q)
control
mode Speed limit Set by parameter setting or external analog input (0 to ==10VDC/Rated speed)
Force-
Structure Self-cooled, open (IP00) cooling, open
(IPO0)
) [°c] 0 to +55 (non-freezing)
. Operation = -
Ambient [°F] 32 to +131 (non-freezing)
temperature [°c] —20 to +65 (non-freezing)
- Storage = -
S [°F] —4 to +149 (non-freezing)
E | Ambient Operation
§ . P 90%RH or less (non-condensing)
< | humidity Storage
C
w Ind direct sunlight
Ambient . ndoors (no direct sunlig .) . .
Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less
[ka] 0.7 0.7 1.1 1.7 1.7 2.0
Mass
[Ib] 1.54 1.54 243 3.75 3.75 4.41
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.1.4 Model code definition

MR-E-40AG-KH003
orless

MR-E-O AG -KHO003

_|: MR-E super servo amplifier

Series name (Sink I/O interface)
Analog input interface

Rated output

MR-E-70AG-KH003,
MR-E-100AG-KH003

MR-E-200AG-KHO003
>

Symbol|Rated output [W]|Symbol|Rated output [W]
10 100 70 750 !
20 200 100 1000 mﬂm
40 400 200 2000 #"Rating plate
~ Rating plate Rating plate
15.1.5 Parts identification
(1) MR-E-100AG-KHO003 or less
Name/application Reference
——— Display
The 5-digit, seven-segment LED shows the servo status Chapter 6
and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
L
EEE Used to set data. Chapter 6
]
MODE@ OSET| Used to change the
= display or data in each
CN3 mode.
=
Used to change the
mode.
CN1
— ’ ———| Communication connector (CN3) Section 3.3
Used to connect a command device (RS-232C) and Section 13 '1 2
output analog monitor data. "
o CNZEH Chapter 14
5 o 5 — 1/O signal connector (CN1) .
O ||cNP2> a IIuJ Used to connect digital I/O signals. Section 3.3
z ok
D
& o o g:-’ ——— Encoder connector (CN2) Section 3.3
o) ofld |l Connector for connection of the servo motor encoder. Section1 3.1.2
Q| H o &) B
CNP1 - &l =
9 o — Charge lamp
3 g Lit to indicate that the main circuit is charged. While this
fl f\; lamp is lit, do not reconnect the cables.
———{ Servo motor power connector (CNP2) Section 3.7
Used to connect the servo motor. Section 11.1
| Power supply/regenerative connector (CNP1) Section 3.7
Used to connect the input power supply and regenerative | Section 11.1
option. Section 13.1.1
Fixed part Protective earth (PE) terminal (@ ) Section 3.10
(MR-E-10AG-KH003 to MR-E-40AG-KHO003: 2 places | Ground terminal. Section 11.1
MR-E-70AG-KHO003 - MR-E-100AG-KH003: 3 places)
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

(2) MR-E-200AG-KH003

D C P\3\2\A

)
5
Y
4

W N\ 9

Cooling fan

Fixed part J

(4 places)

Name/application Reference
Display
The 5-digit, seven-segment LED shows the servo status Section 15.5
and alarm number. '
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
L

Used to set data. Section 15.5

Used to change the

display or data in each

mode.

Used to change the

mode.
Communication connector (CN3) Section 3.3
Used to connect a command device (RS-232C) and Section 13'1 2
output analog monitor data. Chapter 14
1/0 signal connector (CN1) .
Used to connect digital 1/0 signals. Section 15.2
Rating plate

9P Section 1.5

Encoder connector (CN2) Section 3.3

Connector for connection of the servo motor encoder.

Section 13.1.2

Power supply/regenerative connector (CNP1)
Used to connect the input power supply and regenerative
option.

Section 3.7
Section 11.1
Section 13.1.1

Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.

Protective earth (PE) terminal (D) Section 3.10
Ground terminal. Section 11.1
Servo motor power connector (CNP2) Section 3.7
Used to connect the servo motor. Section 11.1
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.1.6 Servo system with auxiliary equipment

AWARNING

To prevent an electric shock, always connect the protective earth (PE) terminal
(terminal marked @ ) of the servo amplifier to the protective earth (PE) of the control
box.

(1) MR-E-100AG-KHO003 or less

(Note)
Power supply

Circuit breaker
(NFB) or fuse

Options and auxiliary equipment

Reference

Options and auxiliary equipment

Reference

Circuit breaker

Section 13.2.2

Regenerative option

Section 13.1.1

Magnetic contactor

Section 13.2.2

Cables

Section 13.2.1

MR Configurator
(Servo configuration software)

Section 13.1.4

Power factor improving reactor

Section 13.2.3

Servo amplifier

MODE

CN3 <
1]
Magnetic —
contactor
(MC) CN1 H <
—
Power —
factor @ CoN2 ‘
improving [@ N
reactor 7 N =l
(FR-BAL)ﬁ olevez 2 [Tel )
z o] %
i LT ° sIcH|E:
T ) MIE M IS
=1, enpio| ] s
= 2 °
Protective earth 3 g\i
[V

L3
L2
L1
c/
Regenerative option P |
/

Personal
computer

MR Configurator

Servo motor

(Servo configuration software)

Note. A 1-phase 230VAC power supply may be used with the servo amplifier of MR-E-70AG-KHO003 or less. Connect the power supply to
L1 and L, terminals and leave L3 open. Refer to section 15.1.3 for the power supply specification.
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

(2) MR-E-200AG-KH003

3-phase 200V
to 230VAC
power supply

Circuit
breaker

(NFB) or
fuse

Magnetic
contactor
(MC)

Power
factor
improving
reactor
(FR-BAL)

Pty

L

\

Ls

p C
Regenerative option

Options and auxiliary equipment

Reference

Options and auxiliary equipment

Reference

Circuit breaker

Section 13.2.2

Regenerative option

Section 13.1.1

Magnetic contactor

Section 13.2.2

Cables

Section 13.2.1

MR Configurator

(Servo configuration software)

Section 13.1.4

Power factor improving reactor

Section 13.2.3

Servo amplifier

S
MODE

MTSUEIEZMWE

1O

HEEGH

O OO0 ke

D CPL3L2L1

o
I

g

CN1

CNP1

=l

Hooooo

LT

CN2

®

=2
A
@
m

‘o o oH

CNP2 <«

b WV u
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.2. Signals and wiring
15.2.1 Standard connection example

(1) Speed control mode

Servo amplifier

(Note 7)
CN1
1 VIN
(Note 2) Jpi—4 Trouble (Note 9)
9 |ALM & | (Note 5) External
power
Zero speed |
12 |zsp &) - b
P12 Speed reached
L 10m or less 10 | sa _l_@_
" (Note?) [T = P—¢ Ready =
CN1 'l' Qi}
(Note 3, 4) Emergency stop EMG| 8 13 | sG
Servo-on ~O—— SON| 4 19 7 Lo Encoder Z-oh |
. ncoder Z-phase pulse
Forward rotation start o ST1| 3 20 |LzR L L (differential line driver)
Reverse rotation start ~No0————IST2| 5 TR L o
. Encoder A-phase pulse
(Note 4)  Forward rotation stroke end LSP| 6 6 TLAR L o (differential line driver)
Reverse rotation stroke end LSN| 7 o .
17 | LB [ —— Encoder B-phase pulse
SG | 13 18 | LBR L : (differential line driver)
[} [l
——— Control common
(Note 7) 14 LG [¢= 7|:‘ :Encoder”Z—ptha)se pulse
_ CN1 21 |op | 1 (opencollector
Analog speed command 10 t‘or+10V,‘ - - = Ve | 26 Plate | SD 2N
+10V/rated speed o o
T — LG | 14
.. 0to+10V , [
Analog torque limit o L 1A 2
+10V/max. torque 7l w_ I_ ,\K
SD | Plate
(Note 7)
2m or less CN3
’ 4 [mo1 (Note 6)
Monitor output
3 LG Max.+1mA
6 |MO2 Reading in
(Note 8) Personal both directions
MR Configurator computer (Note 7)
(Servo configuration (Note 6) CN3 Plate | SD
Software) f Communication cable 2m or less R
‘ —l
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

Note 1.

To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the
protective earth (PE) of the control box.

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output signals,

disabling the emergency stop and other protective circuits.

. The emergency stop switch (normally closed contact) must be installed.
. When starting operation, always connect the emergency stop (EMG) and forward rotation stroke end (LSP), reverse rotation stroke

end (LSN) with SG. (Normally closed contacts)

. Trouble (ALM) is connected with COM in normal alarm-free condition.

When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to
section 13.1.3)

. The pins with the same signal name are connected in the servo amplifier.
. Use MRZJW3-SETUP 154E or 154C.
. Externally supply 24VDC =*10%, 200mA power for the interface. 200mA is a value applicable when all /O signals are used.

Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described in
section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

(2) Torque control mode

Servo amplifier

(Note 7)
CN1

1 VIN
(Note 2) - Trouble (Note 9)
9 |[AM _(Note 5) External

W Zero speed SSLZZ)SI;
P—¢ Ready
i‘ 10m or less | 1 RD 1 6:9

(Note 7)
CNA1 13 | SG
(Note 3, 4) Emergency stop EMG| 8 19 Lz ﬂi: Encoder Z-phase pulse
differential line driver
Servo-on >~o0—————SON| 4 20 [LzR s )
Forward rotation start >~Nn—— IRrs1| 5 15 | LA :::lfj: Encoder A-phase pulse
Reverse rotation start Y~N——— [Rs2| 3 16 | LAR |- — (differential line driver)
SG | 13 17 | LB il‘j: Encoder B-phase pulse
differential line driver
18 [ LBR 1 )
_{ L Control common
14 LG = _I:‘ Encoder Z-phase pulse
21 oP|!! 1 1 (open collector)
(Note 7) | Plate [ SD
Analog torque command —8to ;"8V . CNT
+8V/max. torque 1 T T TC 2
— e | 14
Analog speed limit —10 tOF'HOVI I o
0 to =10V/rated speed 1 VPR _"K VLA | 26
SD | Plate (Note 7)
2m or less CN3
4 |MoO1 (Note 6)
Monitor output
3 LG Max.+1mA
6 MO2 Reading in
(Note 8) both directions
MR Configurator Personal (Note 7)
Servo configuration computer Plate | SD
( (Note 6) CN3
software)

Communication cable :| 2m or less J
M "

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to
the protective earth (PE) of the control box.
2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop and other protective circuits.
. The emergency stop switch (normally closed contact) must be installed.
. When starting operation, always connect the emergency stop (EMG) with SG. (Normally closed contacts)
. Trouble (ALM) is connected with COM in normal alarm-free condition.
. When connecting the personal computer together with monitor outputs 1, 2, use the branch cable (MR-E3CBL15-P). (Refer to
section 13.1.3)
7. The pins with the same signal name are connected in the servo amplifier.
8. Use MRZJW3-SETUP 154E or 154C.
9. Externally supply 24VDC =*10%, 200mA power for the interface. 200mA is a value applicable when all I/O signals are used.
Reducing the number of I/O points decreases the current capacity. Refer to the current necessary for the interface described
in section 3.6.2. Connect the external 24VDC power supply if the output signals are not used.

o b~ W
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.2.2 Internal connection diagram of servo amplifier

The following is the internal connection diagram where the signal assignment has been made in the initial
status in each control mode.

Servo amplifier

(Note) (Note)
S T CN1 CN1 S T
— VIN [ VIN | 1 Y 10 | sA
Approx. 4.7kQ
External st2 [Rst| 5 |—fe—1 1 5y 11 | RD | RD
power pprox. 4.7kQ bl
supply SON [ SON | 4 4@—& &y 9 | ALM | ALM
24VDC Approx. 4.7kQ =
~ sT1 |Rs2 | 3 |—er—1 1 'S 12 | zsP | zsP
pprox. 4.7kQ
EMG |EMG | 8 (e rP 2t
Approx. 4.7kQ2
LSP 6 —HeO— 14
rox. 4.7kQ
LSN 7 SR
L1 sG | sG | 13 CN1
v
SD | sD Caseﬁr _F 15 | LA
16 | LAR
17 | LB
R T
AF 19 | Lz
20 | LZR
'S 21 | oP
(Note) 14 | LG
S T CN3
vC | VLA | 26
o1 | 6 [
TLA| TC | 2
2 | TXD
LG | LG | 14
—<p— 1 |RXD
3 | LG
Jj— Case | SD
PE
S
v S
&)

Note. S: Speed control mode, T: Torque control mode
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15. MR-E-LJAG-KH003 SERVO AMPLIFIER COMPATIBLE WITH ANALOG INPUT

15.2.3 Connectors and signal arran