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Thank you for choosing this Mitsubishi AC servo. This instruction manual gives handling information
and precautions for using the servo amplifier and servo motor. Incorrect handling may-cause an
unexpected fault. Before using the servo amplifier and servo motor, please read this instruction

manual, installation guide carefully to use the equipment to its optimum. -
Please forward this instruction manual, installation guude to the end user.

Safety Instru‘ctions

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 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 classmed into "WARNING" and
"CAUTION". :

Indicates that incorrect handling may cause hazardous conditions,

AWARNING resulting in death or severe injury.

Indicates that mcorrect handling may cause hazardous condmons

AN CAUTION | resulting in medium or slight injury to personnel or may cause physical
L damage.

Note that the CAUTION level may lead to a serious consequehCe 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 dlagrammatlc
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 g .

After reading this instruction manual, always keep it accessible to the operator.

In this instruction mahual instructions at a lower level than the above, instructions for other
- functlons and so on are classified into “NOTICE“ "INFORMATION" and "MEMORANDUM".

Indicates that incorrect handlmg may cause the servo amplifier to be faulty and
NOTICE may not lead to physical damage

INFOR- Indicates that parameter setting change, etc wnII provide another function or

MATION there are other usages.

MEMO-
RANDUM

Indicates lnformatlon needed for use of this eqmpment




SAFETY INSTRUCTIONS

1. To prevent electric shock, note the following:

A WARNING

/\ Before wiring or inspection, switch power off and ‘wait for more than 10 minutes. Then,
confirm the voltage is safe with multi meter. Otherwise; you may get an electrlc shock

/\ Connect the servo amplifier and servo motor to ground

A Any person who is involved in wiring and mspectlon should, be fuIIy competent to do the
work. :

/A Do not attempt to wire the servo amplifier and servo motor untll they have been mstalled
Otherwise, you may get an electric shock.

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

/N The cables should not be damaged, stressed, loaded or pinched. Otherw1se you may get
an electric shock.

2. To prevent fire, note the following:

A CAUTION

A\ Do not install the servo amplifier, servo motor and regeneratlve resistor on or near combus-
tibles. OtherWIse a fire may cause. :

A\ When the servo amplifier has become faulty, switch off the. mam servo amphfjer power side.
" Continuous flow of a large current may cause a fire. -

A\ When a regenerative resistor is used, use an alarm signal to switch main  power off.
Otherwise, a regeneratlve tranS|stor fault or the like may overheat the regeneratlve reSIstor
causmg a fire.

3. To prevent injury, note the following:

A CAUTION

A\ Only the voltage specmed in the installation guide should be applled to each termmals
Otherwise, a burst, damage, etc. may occur. SRR £

A\ Connect the terminals correctly to prevent a burst, damage, etc.
A\ Ensure that polarity (+, -) is correct. Otherwise, a burst, damage, etc. may oceur.

A\ During power on or for a while after power off, do not touch the servo amplmer flns
regenerative resistor, servo motor etc. Their temperatures may be high and you may get
burnt.




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

A CAUTION

VAN Stacking in excess of 'th‘e specified number of products is not allowed.
/A\ Do not handle the motor by the cables, shaft or encoder.

A Install the servo amplifier and servo motor in a Ioad -bearing place in accordance W|th the
instruction manuals.

/\ Do not climb or stand on servo equupment Do not put heavy ob;ects on servo equipment.
/A The controller 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.

/N\ Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.
/\ Use the servo amplifier and servo motor under the following environmental conditions:

Conditions
. Environment - - -
: Servo Amplifier " Servo Motor
Ambient témperature [°C] |0 to +50 (non-freezing) ‘ 0 to +40 (non-freezn'fg)
[°F] |32 to 122 (non-freezing) 32 to 104 (non-freezing)

Ambient humidity 90%RH .or less (non-condensing) 80%RH or less (hon-condensing)
Storage temperaturé [°C] [|-20 to +65»(non»-freez,|r>19) ’ -15 to +70 (non-freezing)

: [°F] |-4 to 149 (non-freezing) 5 to 1568 (nhon-freezing)
Storage humidity '|90%RH or less (non-condensing)

Indoors (no direct sunlight)

Ambience Free from corrosive gas, flammable gas, oil mist, dust and dirt.
|Attitude Max. 1000m (3280ft) above sea level
2 .
Vibration [m/s] |5.9 (0.6G) or less ; X, Y: 19.6 (2G)
‘ [ft’'s®] [19.4 (0.6G) or less X, Y: 64 (2G)

/\ Securely mount the servo motor to the machine. If mount insecurely, the servo motor may
come off during operation. :

A The servo motor with reduction gear must be lnstalled in the specmed dlrectlon to prevent
oil leakage.

/\ For safety of personnel, always cover rotatmg and moving parts
AN Never hit the servo motor or shaft, especially when coupling the servo motorto the machme

/\ Do not load the servo motor shaft to more than the permissible load. Otherwise, the shaft
‘may break. :

o When the equipment has been stored for an extended perlod of tlme contact with Mitsubishi.




(2) Wiring

A CAUTION

/N\ Wire the equipment correctly and securely. Otherwise, the servo motor may misbperate.

the servo motor and servo amplifier.

~ /\ Connect the output terminals (U, V, W) correctly. Otherwuse
the servo motor will operate improperly. T

/\ Do not connect AC power directly to the servo motor. Other- =
wise, the servo motor may damage.

/\ The surge absorbing diode installed on the DC output S|gnal
relay must be wired in the specified direction. Otherwise, the = | -
signal is not output due to a fault, disabling the emergency | . ALM
stop and other protective circuits may not operate. L PF )

-Servo amplifier

- 8G -
2

/\ Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF option) between |

(8) Test run adjustment

A\ CAUTION

/\ Before operation, check the parameter settmgs Improper settmgs may cause some ma-
chines to perform unexpected operation.

VAN The parameter settlngs must not be changed excessively. Operatlon WI|| be mstable

(4) Usage

/A CAUTION

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

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

/\ Before resetting an alarm, make sure that the run signal is off to prevent an acc1dent A
sudden restart is made if an alarm is reset with the run signal on. :

/N\ Do not modify the equipment. o

A Use a noise filter, etc. to minimize the influence of electromagnetic mterference whlch may
- be caused by electronic equipment- ‘used near the servo amphfler

A\ Use the servo amplifier with the correct servo motor.
The electromagnetic brake on the servo motor is designed to hold the motor shaft and should
not be used for ordlnary braking. :

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




(5) Just in case

A CAUTION

/N\ When it is assumed that a hazardous condition may take place at the occure a power failure
or a product fault, use a servo motor with electromagnetlc 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 signal.

/\ When any alarm has occurred, eliminate its Contacts must be open when
cause, ensure safety, then reset the alarm, = servo is off or when an alarm
" before restarting operation. _ (trouble) is present.

) during emergency stop.
A When power is restored after an instan- \ /
taneous power failure, keep away from the Servo motor oo
RA1  EMG
‘machine because the machine may be re- _
~ started suddenly (design the machine so o
. that it is secured against hazard if re-
started).

Circuit must be opened

'24VDC

N

(6) Maintenance, inspection and parts replacementk

A CAUTION

A With age, the electrolytic capacitor 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.

(7) Disposal

A CAUTION

A Dispose of the product as general industrial waste.

(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 W|th this
instruction manual.




COMPLIANCE WITH EC DIRECTIVES

1.

WHAT ARE EC DIRECTIVES?

The EC Directives were issued to standardize the regulatlons of the EU countries and ensure
smooth distribution of safety-guaranteed products.

-~ In the EU countries, the Machinery Directive (effectlve 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. o , -

The servo do not function independently but are deS|gned for use with machines and equipment.
Therefore, the EMC Directive does not apply to the servo but apphes to the machlnes and
equipment into which the servo are installed.

The EN Standard-compliant models conform to the standards related to the Low Voltage
Directive to facilitate CE marking on machines and equipment-into which the servo amplifiers
will be installed. To ensure ease of compliance with the EMC Directive, Mitsubishi Electric
prepared the "EMC INSTALLATION GUIDELINES" (IB(NA)67310) which provides servo ampli-
fier installation, control box making and other procedures. Please contact your sales repre-

- sentative.

()

©)

PRECAUTIONS FOR COMPLIANCE

] , ln addmon to the
instructions prowded in thls mstructlon manual also follow the instructions below. If the model
is not specifically described to comply with the EN Standard in this mstructlon manual, it has the

same specmcatlons as those of the standard models:

Structu,re

Control box
Reinforced
insulating type
24VDC
Reinforced ) power
insulating supply
transformer " No-fuse '
breaker Magnetic contactor I
: Servomotor : -
Sewo
——— . NF8 MC amplifier SM
[®

Enwronment

. ‘Operate the servo amphfler at or above the contammatlon level 2 set forth in IECG64 For thls

purpose, install the servo amplifier in a control box which is protected against water, oil, carbon,
dust, dirt, etc. (IP54).. , e

Power supply
1) Operate the servo amplifier to meet the requirements of the overvoltage category II set forth
in [EC664. For this purpose, a reinforced insulating transformer conforming to the IEC or EN
Standard should be used in the power input section.
2) When supplying interface power from external, use a 24VDC power supply which has been-
insulation-reinforced in 1/0.



(4) Grounding
1) To prevent an electric shock, always connect the protective earth (PE) terminal (marked D)
of the servo amplifier to.the protective earth (PE) of the control box. -
-2) Do not connect two ground cables to the same protectlve earth (PE) terminal. Always connect
the cables to the terminals one-to-one. ‘

PE terminals PE terminals , »
3) 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.

(5) Wiring
1) The cables to be connected to the terminal block of the servo ampllfler must have crimping
' terminals provided with insulating tubes to prevent contact with adjacent terminals.

<~——— Crimping terminal

2) Use a fixed terminal block to connect the power supply lead of the HC-PQ series servo motor
to the servo amplifier. Do not connect cables directly.

® ®

Terminal block

(6) Auxiliary equipment and options

1) The no-fuse breaker and magnetic contactor used should be the EN/IEC Standard-compliant
products of the models described in Section 6-2-1.

2) The sizes of the cables described in Section 6-2-1 meet the following requirements. To meet
the other requirements, follow Table 5 and Appendix C in EN60204.
+ Ambient temperature: 40 (104) [°C (°F)]
¢ Sheath: PVC (polyvinyl chloride)

« Installed on wall surface or open table tray

3) When the EMC filter is used, the radio noise filter (FR-BIF) described in (5) Section 6-2-4 is

not required.

(7) Servo motor ,
For the outline dimension drawing, connector signal arrangement and encode cable, contact
Mitsubishi.

(8) Performing EMC tests
~ When EMC tests are run on a machine/device into which the servo amphfer 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".



‘CONFORMANCE WITH UL/C-UL STANDARD

Use the servo amplifiers and servo motors which comply with the UL/C-UL Standard.

" Unless otherwise specified, the handling, performance, specifications, etc. of the UL/C-uUL Stand-
ard-compliant models are the same as those of the EN Standard-compliant ‘models.

When using the options and auxiliary eqmpment use those which conform to the UL/C-UL Standard.

Guideline for compliant to UL/C-UL STANDARD

For compliant to UL/C-UL STANDARD, the following counter -measures are required.

(1) Setup
The 100 CFM fan is set at 4in above the amplifier or another coollng device which is equwalent
or more effective is set. .

(2) Short-circuit rating.
The servo amplifier has been subjected to UL’ s short cnrcun test in the AC mrcuﬂ whose peak
current is limited to 5000A max., and conforms to this circuit.

(3) Motor flange -

© - Mount the servo motor on the flange which has the followmg size or provides an equuvalent or
higher heat dissipation effect.

Flange Size [mm]

Motor (HC-PQ series)

150 x 150 x 6 033.053.13
250 x 250 x 6 23 -
250 x 250 x 12

43

(4) Discharge time of Capacitor :
The discharge time of capacitor is shown as followings.

Servo Amplifier model

For safety please do not touch those charged area during 10 minutes after power off.

. Discharge time [min]' .

MR-C10A(1), 20A(1)

1

MR-C40A

2
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CHAPTER 1
INTRODUCTION

This chapter provides basic information needed to use this servo.

1 -1 Model Definition
1 —2 Parts Identification and Application
1-2-1 Servo amplifier
1-2-2 Servo motor
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1 -3-1 Standard models
1-3-2 EN Standard-, UL/C-UL Standard-compliant models

OPERATION CHAPTER 2
WIRING | CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIdNS CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS | CHAPTER 12

1-1



1. INTRODUCTION
L e
1-1 Model Definition
(1) Servo amplifier

MR- CDAD E]

Name plate

MITSUBISHI
MODEL MR-C1‘(_)A>
1o0w

AC SERVO

—l— Compliance with ARV AC200V-230V 50/60Hz
~Series Symbol __Standard 6.0A ~;
A5X0010022
None Standard model TC300A034G55
(m Japan) 4 MADE IN JAPAN
EN Standard, UL/C' .\MITSUBISI ELECTRIC CORPORTION XXXXXXKXX
-UE UL Standard C LR TL LS : 5
Serial number
—Rated output current
Symbol Power supply —Appllcable power supply
- None |Single-phase 200V ﬁizzf'ty
(Note) 1 [Single-phase 100V
Note: Unavailable for MR-C40A.
' MITSUBISHI AC SERVO
Symbol | Applicable servo motor MR-C10A-UE
10 [HC-PQO033/053/13 'POWER : 100W
20 HC-PQ23 INPUT : 3.2A 3PH +1PH 200-230V 50Hz
40 HC-PQ43 3PH +1PH 200-230V' 60Hz

(2) Servo motor

OUTPUT : 170V 0-360Hz
6.0A
SERIAL : TC 3XXAAAAGS52
N\ MITSUBISHI ELECTRIC CORPORATION

11ADE IN JAPAN NB

Serial number
Rated output current

—— Applicable power supply

Capacity

———Model

Reted speed
(3000r/min)

Symbol | Rated output [W]
08 - 30
- 05 50
1 100
2 200
4 400

: Date of manufacture
Symbol | Compliance with Standard | — Serial m_xmber
None ___|Standard model (In Japan) Model ;.
~-UE EN-UL/C-UL Standard L
. Name_.plate
Symbol Shaft MITSUBISHI
None |[Straight shaft AC SERVO MOTOR
K |With key (200W or more) HC-PQ053
D [Decut —ISERIAL
L L cut (200W or more) {DATE " -
1 Symbol. Reduction gear edai— —
“None . |Without
EG1V For-general industrial
i - |machines
G2 ___|For high precision .
Note: HC-PQO033 with reduction gear:
is not available.
Symbol | Electromagnetic brake
None |Without
B With



1. INTRODUCTION

1 -2 Parts ldentification and Applicatidn
1-2-1 Servo amplifier -

Name/Application

Refer To

Main circuit terminal block (TE)

Used to connect the power supply,
servo motor, regenerative brake option
and ground.

Section3-1-~1

Display

The three-digit, seven-segment LED
shows the servo status and alarm num-
ber.

Section2-3

Operation section

Used to perform status display, diagnos-
tic, alarm and parameter setting opera-
tions.

MODE
@ Used to change the mode.

UP

@ Used to change the display or
DOWN |data in-each mode.

®

SET -
@ Used to set parameter data.

Section 2-3

Protective earth (PE) terminals
(EN Standard-, UL/C-UL Standard-
compliant models)

When.using _tﬁe EN

Section1-3-2

Standard-, UL/C-UL |EMC
x) (X Standard-compliant |INSTALLATION
R " models, use these |GUIDELINES
et terminals for 1B (NA) 67310
‘grounding.
Name plate Section 1 -1

I/0 signal connector (CN1)
Used to.connect digital I/0 signals such

‘as servo-on and trouble.

Plug after peeling off the CAUT|ON seal.

Section3-1-2

RS232C option unit connector (CN3)

Section3~-1-2
Section 6 — 1 -4

Encoder connector (CN2)
Connector for conh'ectiqn of the servo

motor encoder

Section3-1-2

Note: Provided for EN Standard-, UL/C-UL Standard-compliant

models and unavailable for standard models.
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1-2-2 Servo motor

Name/Application | o ‘Refer To
—| Encoder cable Section 3 -2
ecti -2

Encher S ) ' Sseci:claonnfo -1

Power cable

e Power lead (U, V, W)

e Ground lead . Section 3 -2
-le Electromagnetic brake lead

(For the motor with electromagnetic brake) <
Servo motor shaft : Section 4 =2 (4)




1. INTRODUCTION o

1 -3 Basic Configuration
1 -3 -1 Standard models

Options, Auxiliary Equipment Refer To
No-fuse breaker Section 6 -2 -1
Single-phase AC power supply Magnetic contactor ‘ Section 6—-2-—-1
MR-COA :200 to 230, 50/60Hz : Radiolnoise filter : Section 6 -2 -4
MR-COA1: 100 to 120, 50/60Hz Regenerative brake.option Section 6 —1 -1
) Wires ~ . |Section6 -2 -1
9
g a) No-fuse breaker (NFB) or fuse
3 >)) Magnetic contactor (MC)
iy
Il
DQQI
Ly [
‘ Line noise filter
L
L.

~ Servo am‘plifier

-

Badio noise ' Regenherative
filter brake option

Positioning
unit

Operation panel

O

——

O|0|0|0]0|0|0 |3

—_—

/
O

O

Servo motor
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1-3-2 EN Standard-, UL/C-UL Standard-compliant models

Single-phase AC power supply
MR-COA : 200 to 230, 50/60Hz
MR-COA1: 100 to :120,'5’0/60sz )

(Note 1)
No-fuse breaker (NFB) or fuse

(Note 1)
Magnetic contactor (MC)

(Note 2)
EMC filter

MEMO- For full information, refer to the
RANDUM  EMC INSTALLATION GUIDELINES

(IB(NA)67310).

o=

L: Servo amplifier

Regenerative brake option

MR-COA(1)-UE

i N

o|ojo|o|o|o|o|Z

(Note) » N
Servo motor Note: 1. Use the model which conforms to the corresponding standard.

HC-PQOUE

Positioning
unit I |

Operation panel .. bt

el

Protective earth -~

2. Refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

When the model complies with the UL/C-UL Standard, the
standard line noise filter may be used. ‘




CHAPTER 2
OPERATION

This chapter gives basic connection examples and operation procedure.

2 —1 Standard Connection Examples

2-1-1 Connection with the FX-1GM

2-1-2 Connection with the FX-1GP

2-1-3 Connection with the FX-20GM or E-20GM

2-1-4 Connection with the AD75P [ or A1SD75P 0]
2 —2 Operation

2-2-1 Pre-operation checks

2 —2 -2 Operation procedure

2 -2-3 Troubleshooting at start-up

2 -2 —4 Determining the cause of a position offset
2 — 3 Display and Operation

2 -3-1 Display flowchart

2 -3 -2 Status display

2 — 3 -3 Diagnostic mode

2—-3-4 Alarm mode

2 —-3-5 Parameter mode
INTRODUCTION CHAPTER 1
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2. OPERATION _,
|

2 -1 Standard Conﬁection Examples

/\ CAUTION Always follow the wiring instructions in Chapter 3.

2-1-1 Connection with the FX-1GM

' Configure a sequence which switches Rege"e"at've
A CAUTION off the MC at occurrence of an alarm. b:f?fs option (Optional)
1"",-..!
. NFB * MC ‘ Servo motor
Power supply —0 | 0—0 1 ) . U - CU (red) ~_HC-PQ
 MR-COA : Single-phase 200VAC y Servo amplifier [V oV (white) M
MR-C[JA1: Single-phase 100VAC LZMR-C OAMm Iw W (black) | ‘
_ = :E (green)
Py 2m (6.5ft) or less (Note 1) T1. ‘l' ) A
ontroller B | T T SRR RV PR
FX-1GM (Note 9) = ir 24vDo Z:l i
SVRDY 6~ ... CN1}(Note 3) Lol &5;%—6--0-—?----------N—:;--s----'
COMT :’ "/ :’ 1 V2a| 20 - CN2}(Note 3) --\EMGczntacts must bfcfe open( oLe )
] ] ' 3 A
SVEWD N Iy 19 | PS L e saam e L)
O \ N L vl K3 & 11 L6 : ——- i (trouble) is present.
HEEE ’ T 20 [ P5 H—+tre T 7 [P5
PGO o 0P} 4 i . , .
: : ( 1 ' 5 12 LG P 3 . 8 8 LG B = -
COMS T S6{12 7 TR Vb 1 T TR 2
H H : : [ ] o
N A L) s B A S S I ey gy vy R
24+ — E E OPC| 19 5 ™ v e Hl ) 7 Tw | w
FP —ft PP| 9 g et o LR B
Towa I I 1_6 MDR — ) 5 ; 5“ MDR A
‘ = E i 7 E 3 s6|5 K Platef SD J'(ﬁ&;&‘z; 9 |SHDji S |SHD.F |- .-\ /
' S6 ” —71_241\'/00 :\_5:--:---:».’:\ NPT Securelyconnecttge B
| 3305 more Sp |1 ;;:te;du:‘:htg%gr:?\:gtor o
R D S
: supply .~ v \—f——'—'/> S6 112 3
’ . Servo-on i S O—ISON| 17 —g’\Ml-‘
(Note 7)Foi'ward rotation stroke end @--q--=---v-=- o-o0---41LSP| 15 —g’W\'ﬂ
Reverse rotation stroke end teedeccecioaas o.o---4LSN| 14 _w_ >V 4+
‘ _ (Note 6) Trouble L Mote? am| 2
e 10m (32#) or less SG

Note 1. For the EN Standard model, always connéct the protective earth (PE)
' @ WARNING ‘terminal (marked@ ) of the servo amplifie( to-,vihe protective earth (PE)
‘ of the control box to prevent an electric shock.g

Note 2. Connect the diode in the correct direction.: Otherwise, the servo ampli-
| A\ CAUTION fier will fail and will not output the connect signals, disabling the emer-
| gency stop and other protective circuits.

NOTICE Note 3. CN1 and CN2 have the same shap‘é.' ’f\’l,ﬁk\yl;j'é)ngcbnnnei:tiqn of the con-

- nectors will cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less thén 10m (32 ft).
5. The pins with the same signal name are connected together in the servo
amplifier.
6. The trouble (ALM) signéI. conducté current when t_heré is no alarm, i.e. in
the normal state. '

MEMO- | When this signal is switched off (at occurrence of an alarm), the output

RANDUM of the'controller must be stopped by the sequence program.

7. Since the LSP and LSN signals have been automatically switched on
internally before shipment, set (103 in parameter No. 6 to make the
function valid. '

8. For the servo motor with electromagnetic brake.

9. After making sure that the servo is without fault (ALM signal is on),

configure a sequence which switches on the relay SVRDY.
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2 -1 -2 Connection with the FX-1GP

Configure a sequence which switches Regenerative :
/\ CAUTION off the MC at occurrence of an alarm. brake option (OP""""")

¥ e
. : . NFB MC . U U (red) Servo motor
Power supply _ L1 o O HC-PQ
MR-CLJA : Single-phase 200VAC ~ Servo amplifier [V_- B _ oV (white) - M)
MR-CJA1: Single-phase 100VAC )LzMR-C OA(1) w W (black)
B , = - o E ('green)
.2m (B.5ft) or less (Note 1) == .
Contrallr l "’f""’"é&'\ib’c'"o'é? """""" Aeeey
- eeeeeaan . CNlmotes) - So-60--68% oo ;
PGO- 0 ! ( v ! Pl 4 CN2|Note 3) EMGContacts must be open (Note )
. H H g £ 19| P5 i . when servo is off or N\
PGO+ : 1 V241 20 P H -l v . when an alarm
o I /, : 12 6 1 H— { . (trouble) is present.
CIR {0 I tR 13 Hgw 20 | P5 1
7 R 19 12 16— —1 8 b
P P - 7R 1 3
como K 0 F 2 b NG5 R 17 |MRR - 2 s
T P 6 | M | 4
RP — —t NPT H
R N [ T 16 |MOR TR
R A SRR Plate| SD \J‘m;t';j‘)&'_) ] \___/
' VH V241 20 Sﬁcz{;etly tcl:;mne::ttl:’e )
Servo-on 40-—0 SON 17 t . sniel o the groun
ng ' plate in the connector.
(Note 7) Forward rotation stroke end §-=====~ [oERELERT LSP| 15 —t’WV—*' ‘
Reverse rotation stroke end §-==-==== QO -oemens LSN{ 14 '-'gW\r-
Vi [ 1 e
(Note €) Trouble r—-¢ @(Nmfz) 4 iz — 1- .
Positioning finished 1 J@”‘ ? PF| 3 «
24VDC, 0.2A or more S6 |12 __LE
. /
e Fe
pply . y.
' . 7 10m (33#) or less

Note 1. For the EN Standard model, always connect the protective earth (PE)
@ WARNING terminal (marked @ ) of the servo amplifier to the protective earth (PE)
' ' of the control box to prevent an electric shock. '

Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
/\ CAUTION fier will fail and will not output the connect signals, disabling the emer-
' ~gency stop and other protective circuits.

Note 3. CN1 and CN2 have the same shape. Wrong connection of the con-

NOTICE

nectors will cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less than 10m (32 ft).
5. The pins with the same signal name are connected together in the servo
amplifier. '
6. The trouble (ALM) signal conducts curr’ent_when‘ there is no alarm, i.e. in
MEMO- the normal state. |
RANDUMV When this signal is switched off (at occurrence of an alarm), the output
’ of the controller must be stopped by the sequence program. '
7. Since the LSP and LSN sigvnals héve_been automatically switched on
internally befbre shipment, set J0[] in‘ parameter No. 6 to make the
function valid. - | |

8. For the servo motor with electromagnetic brake.
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2-1-3 Connection with the FX-20GM or E-20GM

: ‘ Configure a sequence which switches | Regenerative L
A\ CAUTION off the MC at occurrence of an alarm. b’f’fﬁ:Pm" (Optional)
. fg..-:-' .
_ NFs ¥ MC - ‘
; . - .C P U u (l’éd) Sertvo motor
Power supply US mblifier O- . - HC-PQ
MR-CLJA : Single-phase 200VAC . © Servoamp v o "V (white) M
MR-C[JA1: Single-phase 100VAC >L2MR-C OAM . Yw™ °W (black)
‘ ; = s _E (green)
. 2m (6.5ft) or less (Note 1) [ =L - _
Controller. b ( ; ) " i ':f‘-?’f»‘fj'll'éivlsb’“o’éi"”"'“"74'“"}
= axis axis - : - :
FX-206M  revmov]1 [1 ko002 CN1jnote s b ST 52 j
E-20GM PUETTETTN CN2jNote 3 o5 EMG (Note 8)
coM2/6] 2 | 2 1— [ l__v24 20 ( 2-‘- ------ 7o Contacts must be open
A 19 [ P5 H——f—H | yhensewois offor M)
SVEND J1111 HIE N PF13 -+ £ [111L6 H— 11 rouble) is present,
COM2/6{12|12 ——— Vi | 1 R :
= e — ¥da 20 | P5 [ ~o—+— T {P5 Il 7.1P5 L
T 2 e 2[R a (] 8] .
PGO {1313 ; ;,/; ; rSG 12 —;";j 71w R TR T é’
Cogff; g l'(;::: :g‘w— 17 [WRR 2 [VRR|[ 2 [WAR e 2
A = F =[P |3 6 W 4 WD 4 | MO
% [5]6 T, 16 [MOR [H—+——+— 5 |MORJI 5 [MDR
et tt—11 S6 | 5 Plate] SD ho¢------ >eZ1 9 [SHDJf 9 |SHD}
ICOM5/9 9'1$’1K Sy - (Note 4)
RP [16]16] s ——H{ NP | 7 ~
(s L e e Sty ot 05
] 24VDC, 0.2A or more ) £ — plate in the connector. :
23;’;{, X N S6 {12
Servo-on 5 © SON| 17 "?'W\'—"
Forward rotation stroke end @ 4-=---0__O-==veene-4 LSP{ 15 —g\Mr-'
(Note 7) Reverse rotation stroke end tdq--<--O_O-ccoc-cco=d LSN| 14 ‘;WV— f‘v"'
. (Note 2) AMT 2 .
(Note 6) Trouble —t&— P;
sSG
L 10m (32ft) or less .

Note 1. For the EN Standard model, always connect the protective earth (PE)

@ WARNING terminal (marked@ ) of the servo amplifier to the protective earth (PE)
of the control box to prevent an electric shock. '
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
A CAUTION fier will fail and will not output the connect signals, disabling the emer-
gency stop and other protective circuits.:
Note. 3. CN1 and CN2 have the same sha e; Wrong connection of the con-
NOTICE P 9

nectors will cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less fhan 10m (32 ft).
5. The pins With the same signal name are connected together in the servo
amplifier. .
6. Thé trouble (ALM) signal conducts current when there is no alarm, ie.
in the normal state. e

MEMO- When this signai is switched off (at occurrence of an alarm), the output

R_ANDUM .of the controller must be stopped by the sequence program.

' 7. Since the LSP and LSN signéls have been automatically switched on |
internally before shipment, set 00O in parameter No. 6 to make .the’
function valid. ,

8. For the servo motor with electromagnetic brake.

9. _Aﬁéfffnakihg_sUr,e that the servo is without fault (ALM signal is on),

~configure a sequence which switches on the relay SVRDY. .
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2-1-4 Connection with the AD75P ] or A1SD75PL]

/\ CAUTION

Configure a sequence which switches
off the MC at occurrence of an alarm.

Ifu--nl'

Regenerative
brake option (Optional)
R P .

. NFB¥ MC c P 1, Servo motor
Power supply . eS| OO L1 S U AU (red) HC-PQ:
MR-CLIA : Single-phase 200VAG Servo amplifier [V "~V (white)
MR-CLJA1: Single-phase 100VAC ‘ L2MR-(:I:IA(1) W "W (black) —{SM
== “E (green)
- 2m (6.5ft) or less (Note )]s 7 ) | b
R S L - B
(a1sp75p 0 e CN1{(Note 3) L oo Y -y (W1 SRR SR ;
- [PsER 3 A AN A PPl g - CN2 (Note 3) __........ EMGContacts must be open |(N°t® &)
5 [mser 2 T et [l AL B
- ‘Z sen 2,7 T 1116} —- {trouble) is present.
ER T R R TR g 20| P5 +e- 7 [P5|[ 7 [P5
= c — . ::/ :: d . 1 1 LG it -
s | 5% (o] -t fb TR, Al 8L R 8 116 3
$ | £2 poaow] 23 i 612 | T IR LY RNLI
» 8¢ oM | 26 A 17 |MRR |+ y, 2 [MRR ZMRR-—E'
32 wsT e RN - § M f 4 {MD 4| 4 | WD
S R £l [16]mR 5 |[MDR|[ 5 [MOR
£ = foem] 6 — — Ve | 1 USR] e i
£ 2 [P0 CON| 25 Vo P ol 2 Plate \)0-(&-";;1-) « 49 | 9 D \_ /
[ o selealdene e’ -—?E .
gz READY | 7 mm((m”) sovoon ] soin Lo Securely connecttge
LR R e e ey R g EEGACL N
Ex. Upper limit o(as'smee&own ‘
28 [AS BT 5t o LRI ey
S 2 [STOP | 14 |—o0—g=mesi )
23 [0H6 |15 boip—t—a o | M4 gy £V
2§ [ STRT | 16 |—0 0 NestALH] 2 L
2| COM |35 Bl v24| 20 F
. COM | 36 |—
[Fe]L6] 6
24VDC, 0.2A or more
24VDC
= power
supply
Note 1. For the EN Standard model, always connect the protective earth (PE)
@ WARNING terminal (marked@)) of the servo amplifier to the protective earth (PE)
- of the control box to prevent an electric shock.
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
: ~ fier will fail and will not output the connect signals, disabling the emer-
/\ CAUTION
gency stop and other protective circuits.
Note 3. CN1 and CN2 have the same shape. ,Wfong connection of the con-
NOTICE P
nectors will cause a failure. )
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2. OPERATION

Note 4.' This wiring applies to the standard cable of less than 10m (32 ft).
5. The pins with the same signal name are connected together in the serV_b_
amplifier. -
6. The trouble (ALM) signal conducts current when there is no alarm, i.e. in
the normal state. | .
When this signal is switched off (at occurrence of an alarm), the output
MEMO- of the controller must be stopped by the sequence program. o
RANDUM 7. Since the LSP and LSN signals have been automatically swnched onin-
ternally before shipment, set 00O in parameter No. 6 to make the func-
tion valid. o '
8. For the servo motor with electromagnetlc brake ;
9. After making sure that the servo is without fault (ALM signal |s on) con-
figure a sequence which switches on the relay RDY. '
10. The upper limit signal (FLS) and lower limit signal (RLS) of the AD75P/
A1SD75P are used for the zeroing retry function. Set them on the inside
of the forward/reverse rotation stroke end of the servo ampilifire.
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2-2 Operation
2-2-1 Pre-operation checks
Before starting operation, check the fovllowihg:
(1) Wiring
1) A correct power'supply is connected to the

power in'put‘terminals (L1, L2) of the servo am-

plifier. | |
- Servo amplifier

“Servo

2) The servo motor power supply terminals (U, V,
. U’ motor =

W) of the servo amplifier match in phase with S 10 2300

50/60Hz -

or

100 to120V7/ °
50/60Hz

the power input terminals (U, V, W) of the servo

motor.

3) The servo amplifier and servo motor are grounded

securely.
4) The servo motor power supply terminals (U, V,
W) of the servo amplifier are not connected to

the power input terminals (L1, L2).

5) When using the regenerative brake option, dis-

connect the lead across D-P of the main circuit

terminal block. Also, twisted cables should be

used for the wiring of the regenerative brake op-

Servo amplifier

tion.

6) When stroke end limit switches are used, the

signals across LSP-SG and LSN-SG of CN1 are ‘ Servo amplifier
on during operation. : CN1

7) 24VDC or higher voltages are not applied to the ' sD
pins of connector CN1.. ’ | ‘ sG

8) SD and SG of connector CN1 are not connected.

9) The wiring cables are free from excessive force.
(2) Environment ,
Ensure that signal and power cables are not shorted by wire offcuts, metallic clust, etc.
(3) Machine
1) Ensure that all motor rhounting screws and shaft-to-machine connections are tightened se-
curely. _ : . |
2) Ensure that servo motor and méchine are clear to operate.
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2. OPERATION

2 -2 -2 Operation procedure

A WARNING Do not opérate the switches with wet hands. You may get electric shock.

1. Before starting operation, check the parameters. Some machines rﬁay perform
unexpected operation.
2. During power-on or soon after power-off, do not touch the servo amplifier
. heat sink; regenerative brake resistor, servo motor, etc. as they may be
/\ CAUTION extremely hot! You may get burnt. |
3. The specified combination of servo amplifier and servo motor must only. be
set. Otherwise, a fire may occur. ‘
4. Do not plug or unplug the connectors (CN1, CN2) with power on. The

amplifier or the equipment connected with the amplifier may fail.

Disconnect the servo motor from the machihe, make sure that they operate properly. Then, connect
the servo motor to the machine. '

Power on 1) Switch on the servo-on signal (SON). ; '- '
. 2) When power (NFB) is switched on, the
display shows CL (lower 3 digits of the L L

cumulative feedback pulses)

Input signal check Using the external 1/0 display, check the digital 1/O signal on/off
' states to see if 6peration can be performed. Make sure that the stroke
-end (LSP, LSN) signals are on.

(Refer to Section 2 -5.)

.- Test operation In the test operation mode, make sure tha‘t the servo motor operates.
(Refer to Section.2 -7.): ‘
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2. OPERATION | - . -

When the servo-on signal (SON) is switched on, the servo motor is

- -Servoon -

ready to operate and the servo motor shaft is locked. (Servo lock
staté) v v '
If the shaft is not servo-locked, the servo-on signal is not on. Check

thé external sequence up to the_diagnostic display.

Confirmation method

Power on

Il MODE
Lo Press (@) once.

Switch SON on.

[ N
When SON is switched on,
this display is shown.

Command pulse train input -« When a pulse train is input from the

positioning unit, the sé,rVo motor starts

rotating. First,- run the motor at low

speed and check the rotation direction,

Forward
. _rotation

pected, recheck the input signals.. ~ CCW |

etc. If the’motor does not run as ex-

« On the status display, check the: ‘s_e,_rvoy b
motbr speed, comménd pulse frequen- ) Reverse rotation CW
cy, load factors, etc.

e When machine operation check is over, confirm automatic operation

with the positioning unit program.

This servo amplifier contains the real-iiﬁﬂe autéVt-Uning‘ funct|on Uh-
der model adaptive control. Generally, ;chefefore, gain audjbust‘men.f ié
not needed, and starting servo operation automatica"y makes gaih
‘adjustment. Depending on the rigidity of the méchine, hoWevér, re-

sponse setting can be adjusted to provide the optimum tuning for

the machine by changing the parameter No. 1 setting.
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2. OPERATION

|

St’op“ - Operation is interrupted and stopped by:

'1). Servo off ........... The base circuit is shut off and the servo motor
| coasts to a stop. »
2) Svtroke end off ....The servo motor comes to a sudden stop and
‘ o is servqélocked. The servo mbtor is'alllowed to
* run in the ioppoysite direction. (Set in parameter
No. 6.) |
3) Alarm ..........;..‘...When an alar‘m dccurs, the base circuit'i's shut
. off.’
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2. OPERATION

2 -2 -3 Troubleshooting at start-up

/A CAUTION

will be mstable

Never ad]ust and change the parameter settlngs extremely. Otherwrse operation

The followmg table Ilsts faults that may occur in each step in the servo start- -up sequence, and their

check pomts and assumed causes. If an alarm occurs, refer to Chapter 8 and take the approprrate ac-

tlon
No. | Start-Up Sequence Fault Check Point - _Assumed Cause Refer To
1 |Power on «The LED is notlit. |Not improved when thels Power supply voltage faulty.
« The LED flickers.  |connectors CN1 and CN2|. Servo amplifier failure
are disconnected.
Improved when the con-|Short circuit in the power sup-
nector CN1 is discon-|ply of the CN1 cable wiring —_
nected. .
Improved when the con-|1) Short circuit in the power
nector CN2 is- discon-| supply of the encoder ca-
nected. ble wiring
2) Encoder failure
An alarm occurs. Refer to Chapter 8 "TROUBLESHOOTING" and remove Chapter 8
the cause. :
2 |Servo-on signal is}An alarm occurs. Refer to Chapter 8 "TROUBLESHOOTING" and remove Chapter 8
switched on. the cause.
Servo is not locked. Confirm the external 1/0}1) The servo ON signal is not| Section2-3
(The servo motor shaft|signal display. input. (Wiring error)
is free.) 2) V24 or V5 is not supplied
. with DC power.
3 |Position command is|The servo motor does|Confirm the cumulative|1) Wiring error Section2 -3
input (test run) not rotate. command pulses. (a) For the open collector
: pulse train input, OPC
is not supplied with
24VDC. »
(b) LSP or LSN and SG
" are not connected.
2) Pulse is not input.
4 |Gain adjustment Rotation ripples ~are|Make gain adjustment in|Gain adjustment fault Section 5 -1
(speed fluctuation is)|the following procedure:
large at low speed. 1) Increase the response
setting of auto tuning.
2) Repeat acceleration/
deceleration three or
four times to complete
auto tuning.
Due to large load iner-|Make gain adjustment in|Gain adjustment fault Section 5 -1
tia, the servo motor vi-|the following procedure:
brates side to side. If operation can be
performed safely, re-
peat acceleration/de-
celeration three or four
times to complete auto
tuning. -
5 |Cyclic operation A position offset oc-|Confirm the controller’s|Pulse mis-count due to noise, | Section 2~2-4
curs. output counter, cumula-|etc.
(Position servo) tive command pulses, cu-
mulative feedback pulses
and actual servo motor
position.
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2 -2 -4 Determining the cause of a position offset

Positioning unit Servo amplifier
(a)'go”l}gt“;P"'se ' Electronic gear (Parameters No. 2, 3) Machine
: : ' Servo motor
e ] omx ,
cbv ~ \(d) Machine stop
‘ - position M
: (A) *(b) Cumulative o
: o command . (B)
o pulses o
(D) Servo-on (SON), » _ o .
stroke end (LSP, LSN) input ‘ i c i :
N
—0 o— - :
Encoder
(c) Cumulatlve feedback
. pulses i

In the above diagram, the (a) output oulse counter, (b) cumulative command pulses (PL PH) display,
(c) cumulative feedback pulses (CL, CH) display, and (d) machlne stop posmon represent pomts to be
checked when a position offset occurs. '

- Also, (A), (B), (C) and (D) indicate places where posmon offset may occur. For example, (A) indicates |
the wmng between the positioning unlt and servo amplifier where noise may be’ plcked up The noise

may cause the mis-count of pulses

Ina normal operatlon without a posmon offset the foIIowmg relatlonshlps are establlshed and maln-
tamed o
1)yQ=P (output pulse counter value of the posmonmg unit

= servo amplifier's cumulative command pulses)

CMX (ParameterNo.2)

CDV (ParameterNo. 3) =C (cumulative command pulses x‘electromcugear ratio

: = cumulative feedback pulses)

3) C -A =M (cumulative feedback pulses‘x‘ tréyel per pulse = machine position)

When a position offset occurs, check the following-situations:
1) When Q # P '
Noise picked up by the pulse train signal wiring between the posmonlng unit and servo ampll-'

fier may have caused a pulse count error. (Factor (A))

2) When P - %\);;ec
The servo on (SON) signal or forward/reverse run stroke end (LSP, LSN) S|gnal may have
switched off during operation, or the clear (CR) signal switched on. (Factor (D))

3) WhenC-A =M '
-Noise picked up by the encoder cable may have»caused a count error, or mechanical slip may

have occurred between the servo motor and machine.
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2 -3 Display and Operation

2-3-1 Display flowchart v -

Use the display (3-digit, 7-segmént LED) on the front panel of the servo amplifier for status display,
parameter setting, etc. Use the display to set the parameters before operation, diagnose an alarm,

confirm external sequences, or confirm the operation status. -

v MODE UP  DOWN '
Press the @ , ® or (® button once to move to the next.screen. When power is switched on, thek

symbol for the cumulative feedback pulses (lower 3 digits) CL is displayed.
To refer to or set the expansion parameters and application parameters, make them valid 'using pa-
rameter No. 12 (parameter write disable). IR

MODE button

J

Expansion
vparameter J

Status display Diagnosis Basic parameter

Apbli .
\_parameter J

Bk
H:
e
i
o

Ratio of load inertia
-to motor inertia

Cumulative feedback
pulses i
. {lower 3 digits) fpulse]

Regenerative brake Communication baudrate

option selection

Current alarm

s

Sequence

&
E
E]‘

o
5
<
2
5
9
g
E

External I/0 signal display Last alarm

pulses
upper 3 digits) [pulse]

gz
5 :
38
‘gn\

]

=29,
§B

i
r >
| £
o
. g
. 5
! 3
«Q

Output signal forced output

Test operation

Second to last alarm

Third to last alarm

m
253
82
ER
B3

d 2°
°$
£ »
7 iiat
o

.
<
5
]
-
g
2

Electronic gear

Position control gain 1

(Command pulse Position control gain 2
denominator) ; -

P
of

=] =0 Tz (=
3 X =
g £8 3g
| 23 2=
“©
E e 3
g &z H
) 2
° g° .
= :
£
13
2

Position acceleration/
deceleration time constant
(Sm oothing)

-

Software version ourth to last alam

Lt:

Speed control gain 1
(upper 3 digits) [pulse} R . -

o A
ot
Speed control gain 2

E
T
o
2.
-3
o
3
8
3
@
o

Q 4
5
£
2
3
8
3
3
]
3
% 2
Z

Param eter error No. -

L"=‘.

pulses . .
(lower 3 digits) [pulse]

H
o,
g
-2
©
-3
:
8

Speed integral compensation

‘EO
&5
i
-
@
[+3
Q
3
L
o
3
o

a
3
e
°
B
s
S
-3
3
°
a
8
S
g
3
=

c
3
°
2
@
3
&

,lifé)' fpulse]

i
.

Speed ;roponloﬁal o

(]
]
3
E}
a
°
£
3
°
2
3
k]
3
2
o
E
3
H
a
9
3
@
o
5
9
=

5 (] ® 73 b] om ®
3 | b \ -] | b1 ao € 3 "% 8
e @ @ -4 ¢ & o 8 5
£ ? e 2 s = zS 3F 2
'Y \ a o b3 £ o0 K] 23
a © o 8 g3 B % T o
3 X3 d k-3 a 2 3
B i Q g I 3 ) i > o -]
= ® 33 a 9 b
; ° 3 g -4 oﬂg. Qrg
E . ] 3 3 2 83 %. .
- % L S g S. 1t
ES & < s 55
e

Q
S
2
s
@
2,
B}

=
Dg
2

Output signal -
function selection

Regenerative load ratio
%!

0
o
8
=
@

322

£38

R
gel=z]
gs

A
g

d
F
r
L3
3
=
<
g
€
°

Effective load ratio Spare For manufacturer setting
L N .

ﬂg
¥
;

Peak load ratio Optional function

[%]

Spare

For manufacturer setting

" I con k

~

Load inertia ratio
[times}

L&

73
°

2

E

Parameter write disable
Usually, these parameters are not

used. To use them, make them
valid using parameter No., 12.

NOTICE
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2 -3 -2 Status display
The servo status during operation is shown on the 3-digit, 7-segment LED display.

Press the @ or @ button to change dlspiay data as desired. When the required data is selected,

the correspondmg symbol is drsplayed Press the @ button to display that data.

Display

Name Symbol Range Unit _Description
Cumulative feedback ’ o After operation has been made ready, the travel distance of the
pulses CL : servo motor is counted and displayed.
(Lower 3 dxglts) o | -999999 When £999999 is exceeded, the value begins with zero.
to Pulse SET
Cumulatlve feedback 999999 Press. the @ button to reset the display value to zero. When the
pulses CH servo motor is rotatmg in the reverse direction, the decimal points in
(Upper 3 digits) all digits are lit. :
The servo motor speed is displayed. :
When the servo motor is rotating in the reverse direction, the deci-
-540 mal points in all dlglts are lit.
Servo motor speed r to x10¢/min | The r/min value rounded off is displayed.
540 (The display data is updated every 0.3s.)
SET :
Hold down the @® button to display the value in r/min.
Droop pulses EL -999999 The number of droop pulses in the deviation counter is displayed.
(Lower 3 digits) to Pulse When 999999 is exceeded, the value begins with zero. ;
Droop pulses EH 999999 o When the servo motor is roteting in. the reverse direction, the deci-
(Upper 3 digits) mal points.in all digits are lit. :
Cumulative The position command input pulses are counted and displayed.
command:pulses PL N As this value is displayed before it is multiplied by the electronic
| (Lower 3 digits) | 999999 | e gear (CMX/CDV), it may not match the cumulative feedback pulses.
to Pulse . SET
Cumulative : 999999 Press the @ button to reset the dusplay value to-zero.
command pulses PH When the servo motor is rotating in the reverse direction, the deci-
(Upper 3 digits) . mal points in all digits are lit.
The frequency of-the position command input pulses is dlsplayed in
kpps which is represented by the decimal point. This value is dis-
Command pulse -200 played before it is multlphed by the electronic gear (CMX/CDV).
frequency n to kpps |When the servo motor is rotating in the reverse direction, the deci-
200 mal points in all digits are lit.
SET
Hold down the ® button to display the value in 0. 1kpps.
The ratio of regenerative power to permissible regeneratlve power is
Regenerative load L 0 to 100 o displayed in %.
ratio ° - |As the permissible regenerative power depends on whether there is
the regenerative brake option or not, set parameter No. 0 correctly.
The continuous effective load torque is displayed.
Effective load ratio J 0 to 300 % When rated torque is generated, this value is 100%.
The display data is updated every 910.1 ms.
The maximum torque generated during acceleration/deceleration,
etc. is displayed.
Peak load ratio b 0 to 400 % When rated torque is generated, this value is 100%.
The peak torque for the past 4 seconds is displayed.
The display data is updated every 910.1ms.
The estimated ratio of the load inertia to the inertia of the servo mo-
‘| Load inertia ratio JL Oto 100 | Times |tor shatft is displayed.

The display data is updated every GOms
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2-3-3 Diagnostic mode

External /O signal display

Output
_ signals.
AN

Name Display Description
|~ | |Not ready. ‘ '
e Indicates that the unit is being initialized or .an alarm has oc-
- curred.
Sequence
Ready.
0T Indicates that the servo was .switched on after completion of ini-
— tialization and the unit is ready to operate.
~|Indicates the on/off states of the ex-
LSN LSP CR SON tternal I/O signals.
| The ‘upper segments correspond to
Input lthe input- signals-and:the lower. seg-
‘np ments to the output signals.
srgnals Lit: ON :

Extmgwshed OFF

Refer to (1) in this section. The I/O
signals can be changed using para-

—7 \’E; ‘meters No. 20 and 21.
The ALM signa!l is ON when there is
ALM - PFE 46 alam.

Output signal forced output

Referto Section 5-2 — 2

{The digital output S|gnal can be forcibly swrtched on/off For
more information, refer to" 2) in this section." o

Test operation mode

The servo motor can be operated wrthout pulse train input. Dur-
ing test operation, speed control servo is provided.

The status display values of the droop pulses, cumulative com-
mand pulses and comm ahd‘pulse frequency do not.change.
For details, refer to (3) |n thns section. -

Software version

Indicates the version of the software.
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(1) External I/O signal display

MEMO-
RANDUM |

" This function is available for the servo avmplifier'with software version A2 or later.

The‘on/off' states of the digital 1/0 signals connected to the servo émpliﬂer can be confirmed. In
addition, the 1/0 signals displayed for parameters No. 20 and 21 can be ch,anged. Refer to Sec-
tion5-2-2. ' ‘ ' o ’
1) Operation

Display screen after power-on is shown.

' ' MODE

A, A Press () once.
)

4 ) 4

) L) ur

Press (@ once.

|
m
I

' ..... External 1/0 signal display screen .

2) Display definition
LSN LSP CR

: / 7
—— SON
. e Lit: ON

_ < > o) K > o
Output Not lit: OFF
signals — PF :

AN A AN

AN A} - ,

\ X
oP ALM

Input
signals

—

The 7-segment LED shown above indicates on/off. , ,
Each segment at top indicates the input s,ignélb and each segment at bottom indicates the output

signal.

Symbol Signal
SON Servo-on
LSP Forward rotation stroke end
LSN Reverse rotation stroke end
CR Clear
ALM Trouble (ON in normal state)
PF Positioning finished
OP Encoder Z-phase pulse
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(2) Output signal forced output

MEMO- , . . ' o . »
RANDUM This function is available for the servo amplifier with software version A2 or later.

The output S|gnal can be for0|bly swuched on/off mdependently of the servo status Th|s ~opera-
tion is used to check output signal wiring.

Display screen after power-on is shown.

L L MODE

C Press once.
@ .

N
/N UP . .
L Press (@) twice.
1/ -' 4D, (G
)
JL Press @ for more than 2s.
; e Switch on/off the signal below the lit segment _
j [] G ' ] e Indicates the on/off of the output signal. The correspon-
L‘ﬂ m L_ﬂ\ ] dences between segments and signals are as in the output
F r signals of the external I/O signal display.

MODE
Press (@ once.

Cop CAM : , ‘
| ﬂ PF (Lit: ON, Not lit: OFF)

The segmeht above ALM is Iyit.

' up
Press (® once.

D Q D J ' [ ........ ALM is switched on.
D ﬂ D ' [ ' (ALM-SG conducts.)
DOWN
B Press (@) once.
_J<:[] JF_Q L ........ ALM is switched off.

SET
. Press (® for more than 2s.
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(3) Test operation mode
Jog operation can be performed without a puise train input command unit.
1) Mode switching

Display screen after power-on is shown.

) )
!- L
' MQDE
@ , Press @ once.
N4

'- ) QL d

()
: up

< - ‘ Press (® three times. |

DR A
@ SET

Press (@ for more than 2s.

N/
' ' ' T e When this screen is displéyed, jog operation can be per-

-'
L' '-' '\, formed.

——Flickers in the test operation mode.

2) Starting method
Perform the following operation to rotate the servo motor at 200r/min.

At this time, the acceleration/deceleration time is 1s.

__Rotation Direction Operation
o upP
ccw Press @ .
: DOWN
cw Press @ .

To stop, release the corresponding button.
3) Status display
MODE
_ The servo status during test operation can be displayed. Press (® to shift to the status dis-
play screen. The display data is the same as in the status display in Section 2 -3 - 2.
4) Termination of test operation '
MODE
To terminatSeEgrhe test operation, switch power off once, or press (@ to call the screen,

then press (® for more than 2s.
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2-3-4 Alarm mode

The current alarm, past alarm history. and parameter error are displayed. The corresponding alarm

number or the parameter number in error is shown in the two least significant digits -of the display.

Display examples are listed in the following table:

Name

“Display

Description

No occurrence of an alarm.

Current alarm

Alarm 33 (overvoltage) occurred.
Flickers at occurrence of the alarm.

The last alarm is alarm 50 (overload).

Alarm history

The second alarm in the past is alarm< 33 ('o\ilervoltage).

The third alarm in the past is alarm 10 (undervoltage).

-|There is no fourth alarm in the past.

No occurrence of alarm 37 (parameter error).

Parameter error

The data of parameter No. 1 is faulty,

. Functions at occurrence of an alarm
M
(2

third digit flickers.
(3)

The unit can enter the alarm mode from any screen.

The other screen is visible during occurrence of an alarm. At.'tﬁ'i“fsv*time,‘ the‘décifn‘al'point in the

SET

To clear any alarm, switch power on, then off or press the (@) button on the current alarm

screen. Note that this should be done after removing the cause o'f‘t"h:e alarm.

4

Use parameter No. 14 to clear the alarm history.
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2-3 -5 Parameter mode »
The basic parameter control block diagram is shown below. Set the parameters as fequired.

’ —> Positionlﬁg finished PF
No. 2 - No.5 [ et , e
No. 7 No. 3 No. 4 In-position
PP - o o range i . Servo motor
, s = £ + S, ‘
Command = NP = S s £5
- pulse e L8 & - 35 -
gs wS s o8
: Torque Ilmit T

Resolution 4000 pulse/rev Q Encoder

The parameter settings need not be changed to operate this,servo.b Note that the parameter settings
should be changed when: | | ‘ |

1) The regenerative brake option is used;

2) The stroke end function is used;

3) The number of input pulses per servo motor revolution is changed - ;
4) The machine mounted servo motor hunts oscillates or performance need to be further im-
proved..

(1) Operation example _

When using the regenerative brake option (MR-RB013), call the display screen shown, after

power-on.

=

MODE _
Press (@ three times.

(o

)

........ The parameter number is displayed.
UP DOWN .
Press (® or (@ to change the number.

SET
Press (@ twice.

KRR ’l(llll [

The set value of the specified param'eter number flickers.

\OIlIDIIIIlI‘
N _ &/
e )
IO

(YNREXXEAKNY]

“‘
KON
NEEERKARERY

o

)

I NN I N NN Y

r'

7\
I RN

LS SET
Press (® once.

(e

.. The set value flickering can be changed
yp DOWN
Use (® or (® .

A
AR

AN,

[N EENNEENAY
DU LY,

E e

LR RN

NEEEEREAELY)
r-

up
Press (@ to enter.

For the setting of parameter No. 0, change its set value, then switch power off once.
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(2) Expansion and application parameters
These parameters are not used usually. The gains can be adjusted in the speed control mode or
~manually. To use the expansion and application parameters, change the setting of parameter No.
12 (parameter write disable). After setting parameter No. 1‘2, switch ‘power off once, then on to

make the parameters valid.

Set Value Oberation Basic Parameters ’ Expa‘n’s,[ion Parameters Application Parameters
€ Pe No. 0 to 12 : No. 13 to 22 _ * No 23 to 34

000 ‘Reference : -~ 0 X X
(initial value) Write } fo) x x
00A Reference : : ’ O _ fo‘v; \x»v
: Write - Allowed for No. 12 only. i L X

00B Reference [®) O X
Write [®) X X

00C Reference o] O X3
Write - o] o : X
00D Reference [e) (o} o
Write : o] 0::: -0
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(3) Parameter list

Note: To make the parameter marked * valid, set the parameter, switch power off once, then
switch power on again. '

Class |No. | Symbol ‘ ‘ Name I\;‘a':::: Unit C;::;:‘;_r—
0 *REG |Regenerative brake option/Low acoustic mode selection ... 000 )
1 ATU |Auto tuning BEPRE : o 002
2 CMX |Electronic gear (Command pulse multiplying factor numerator) 1
° 3 CDV |Electronic gear (Command pulse multiplying factor denominator) 1]
§ 4 PST |Position acceleration/deceleration time constant (Smoothing) - 5ims
e |5 INP |In-position range o . 100|pulse
g 6 *IP1  |Input signal selection 1 010
3 7 *PLS |Command pulse input 010
'g 8 Spare : 0
m 9 TLL {Torque limit value ; . 100|%
10| ‘Spare ) 0
1 Spare 0
12 | *BLK |Parameter write disable L , . 000
13 | *SIO0 |Communication baudrate selection ‘ : 000
o. | 14 | *DMD |Status display selection, alarm history clear : : - 000
%” 15 | ERZ |Error excessive alarm output range setting ) C 50|kpulse
g 16 | *OP1 |Position/speed control mode selection : : ' 001
g |17 SC1 |Speed command (1) - | 10[10r/min
S |18 | sc2 |speed command (2) 100|10r/min
: -g 19 STC  '|Speed acceleration/deceleration time constant: . 0{10ms -
§ 20 | *DIF Input signal function selection ' : e . ~.210
5 21 *DOF |Output signal function selection : 010
22 Spare
23 GD2 |Ratio of load inertia to motor inertia : _— 8
24 NCH [Machine resonance suppression filter . : 0
e |26 PG1 |Position control gain 1 (model position gain) 70|rad/s
% 26 PG2 [Position control gain 2 (actual position gain) 25{rad/s
£ |27 VG1 |Speed control gain 1 (model position gain) 120|x 10rad/s
§ 28 VG2 [Speed control gain 2 (actual position gain) 60|x 10rad/s
< 29 VIC |Speed integral compensation ’ _ . 20|ms
= 30 | VDC |Speed proportional control gain ) . 980
L 13 MVC [Slight vibration suppression control selection - . 000
&& 32 | MVP |For manufacturer setting- ‘ 412
1 33 ] *OP2 |[Optional function ] ) AQO
34 | VPl |For manufacturer setting ' 0|pulse
NOTICE Usually, the expansion and application parameters are not used. To use them,
K make them valid using parameter No. 12.
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(4) Detailed explanation of the parameters ‘
" “Note: To make the parameter marked * valid, set the parameter, switch power off once, then
switch power on again. o

Initial . - Setting

Class |No. | Symbol . Name , Value Unit Range
0 *REG Regeneratlve brake optlon/low acoustic noise mode selectlon 000 - 000 to 102h
Used to select the regeneratlve brake optlon and low acoustic noise
mode. EEU
0
' - Select the regeneraiive brake option.
0: Not used ERE
1: MR-RB013 o
2: MR-RB033
NOTICE If wrong setting is made, the regenerative brake option
may overheat!

—- Low acoustic noise mode selection (software version A3 orlater)
By choosing the low acoustic noise mode, electromagnetic sound
generated by the servo motor can be reduced by about 20dB.

At this time, the torque characterlstlc of the servo motor
changes.
- 0: non-low acoustic noise
1: low acoustic noise ) ) .
1 ATU. |Auto tuning: ‘ , 002 | 001 to 235h
Used to set response for execution of auto tuning. B . -

g - Auto tuning response setting
8 Set Value Response -
g 1 Slow response
S 2 to
@ 3 Medium response
@ 4 to

5 Fast response

o If the machine hunts or generates large gear
sound, decrease the set value.
o To improve performance, e.g. shorten the set-

L Machine selection
Used to.adjust the position setting characteristic accord- |
ing to the machine status.

. Position Setting
Characteristic
Ordinary Better (Note)

Machine Small 0 2
-friction Large 1 3
Note: This setting is available for software version A3"
or later.

Choosing "Better" automatlcally tunes the speed
integral compensation (parameter No. 29) rather
small.

L Auto tuning selection
0: Executed for both position and speed loops
1: Interpolation axis control (normally not set)
2: Not executed.
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Initial . Setting
Class |{No.| Symbol Name Value Unit Range
2 CMX |Electronic gear (Command pulse multiplying factor, numerator): . A1 1-to 999

Used to set the multiplier of the command pulse input.

Command puise input CMX Position command
cbv CMX
1 fo=f-—=

cbv
. : 1 _CMX
Note: Set in the range of 50 < CDV<20'

The setting of the number of input ’pulysé's' per seryd motor revolu-
tion can be changed by the following form'u'la:

Ccbv
7 4000- CMX (pulse/rev)
A CAUTIION If a wrong setting is made, the servo motor way rotate
at unexpectedly high speed, causing injury.
3 CDV |Electronic gear (Command pulse muitiplying factor, denominator): 1 -1 to 999
Used to set the divisor of the command pulse input. . ‘
4 PST  |Position command acceleration/deceleration time (smoothing): 5 ms 0 to 999

Used to set the time of a low pass filter to the position command.

Example: When a command is received from a synchronizing -
encoder, synchronous operatipn can be started smoothly. v

»
S
g <
[
E A/@ : ,
c g
- @ Synchronizing /
o encoder
8
©
m
Start — .
: Servo motor:
Servo amplifier  * © ,
/"\‘ -~
7N RN

Without time constant
vsemng

i

!

i
';’ With time constant setting
/
)

Servo motor speed .
ON | ot

Stant OFF |

5 INP In-position range: _ 100 pulse 0 to 999
: Used to set the range of droop pulses in which the positioning fin- :

ished (PF) signal is output.
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Initial Unit Setting

Class |No. Symboi ; Name
, - , » : Value | " Range
6 *IP1  |Input signal selectlon 1: ‘ ’ 010 000'to 111h
Used to change the functions of the digital input signals.
- SON signal function selection
0: Servo is switched on when the signal across
SON-SG is switched on.
1: Servo is switched on when the SIgnaI across
SON-SG is switched off.
MEMO- When "1" is selected, note that the servo amplifier
RANDUM enters the servo-on status lf the external 24V power
is lost. LR .
—— LSP, LSN signal selection

0: Function valid
(Invalid if the signal is not switched on in the exter-
nal wiring.)

1: Normally on
(When the limit switch is not used)

— Clear signal selection
0: Droop pulses are cleared on the leading edge.
1: Always cleared while on.

2 7 *OP1 |Command pulse selection: 010 000 to:012h
% Used to select the input form of the pulse train input SIgnaI : : S
% Refer to Section5-2-1.
g ,
9 °
& j - Command pulse’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
8 Spare: o ' 0 ~
9 TLL |Torque limit value: : 100 % - O0to 100
. Set with the maximum torque being 100%.
This parameter is set to limit the torque generated by the servo
motor.
10 |Spare:
11 i :
12 | *BLK [Parameter write disable: ' ; | o000 |- | 000 to 00Dh
Used to select the reference and write ranges of the parameters.
Set Value | Reference Range Write Range
000 No. 0 to 12 No. O to 12
00A No. 0 to 12 No. 12
ooB No. 0 to 22 No. 0 to 12
00C No. 0 to 22 No. 0 to 22
00D No.Oto 22 - No. 0 to 34
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Initial . Setting
Value Unit Range
13 *SI0 jCommunication baudrate selection: 000 |- | 000 to 020h
Used to select the serial interface when the RS- 2320 optlon unit is

fitted to use the communication function.

Class | No. Symbol Name

0 0

J - Selection of baud rate when RS-232C is selected
~ 0:-9600 (bps)
1: 19200 (bps)
2: 4800 (bps)

14 | *DMD |Status display selection, alarm history clear: 000 000 to 10Ah
Used to select the status display shown at power-on.

(o]

—r-— Status display at power-on

" 0: Cumulative feedback pulses (lower 3 digits)
: Cumulative feedback pulses (upper 3 digits)
: Servo motor speed :
: Droop pulses (lower 3 digits)
: Droop pulses (upper 3 digits)
: Cumulative command pulses (lower 3 digits)
: Cumulative command pulses (upper 3 digits)
: Command pulse frequency
: Regenerative load factor -
. Effective torque
: Peak torque -
: Load inertia

WP O o~NOOOHWN =

Expansion parameters

—— Alarm history clear
0: Invalid -
1: Valid , o
- When alarm history clear is selected, this function is made

- valid-at next power-on. After the alarm history is cleared,
the setting is automatically reset to zero. -

15 ERZ |Excessive error output range setting: ' o 50 kpuise 1 to 999
Used to set the range in which the excessive error alarm (A82) is|.

output. . .

16 | *OP1 Posmon/speed control mode selectlon : 001 001 to 101h
Used to ‘select the optional function. :

ol 1

—E— Control mode selection
0: Position control
1: Speed control

17 | SC1 |Speed command (1): ‘ : 10 | 10¢/min | 0 to 450
) Used to set speed 1 of the internal speed command.
18 SC2 |Speed command (2): : 100 | 10¢/min | O to 450"
Used to: set speed 2 of the internal speed command. .
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Class |No. | Symbol Name Initial |\, ;¢ | Setting
1 : ’ Value - Range
19 STC |Speed acceleration/deceleration time constant: 0 10ms: 0.to 500
Used to set the acceleration/deceleration time required to reach the| -
rated speed in response to the speed command. | ;
Example
Set 300 (3s) to accelerate the HC-PQ series servo motor
‘(rated speed: 3000r/min) from Or/min to 1000r/min in 1s.. .
20 | *DIF [inputsignal function selection: Co 210 ' 000 to 888h

Used to select the input signal functions of pins No! 13, 14 and 15
on connector.CN1.

_]_— Pin 15
Set values and functions
0: LSP 3:ST1 6: PC
“1: LSN 4:8T2 7:TL
2: CR - 5: DN 8: RES - -

Pin 14
Set values and functlons

0: LSP 3: ST1 6: PC
~1: LSN 4:8T2 7: TL
2: CR' 5: D1 8 RES

g Pin 13 BRI

- Set values and functlons -

£ 0: LSP 3: 8T1 6: PC

s 1: LSN 4:8T2 7: TL

3 2: CR 5: DI1 8: RES

®

- 1. Selection of the same functlon will result in a pa-

s rameter error.

w MEM.O' 2.-When-automatic on of: LSPILSN is selected in pa-
RANDUM . -rameter ‘No. 6, LSP/LLSN-:is always on independ-

: ently of the function “selected in parameter No.
20. .

21 *DOF |Output signal function selection: ESHSEE N 010 ‘ 000 to 055h
Used.to select the output signal functions of plns No 3 and 4 on}| N : :
connector CN1.

)
—E— Pin 4
Set values and functions
0: OP 2: RD 4:TLC
1. PF  3: ZSP 5: BRK
Pin 3
Set values and functions °- .
0. OP "2: RD 4: TLC .
1: PF° 3:2SP 5:BRK .= .-
MEMO- Selection of the same function will result in a para-
RANDUM . meter error.
22 Spare: l |
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. Initial Setting
Class [No.| Symbol Name Value Unit | Range
23 GD2 |Ratio of load inertia to motor inertia: 8 0 to 100

Used to set the ratio of the load inertia to the servo motor inertia.

Note that when auto tuning is selected, the result of auto tuning is

automatically set.

24 NCH [Machine resonance suppression filter: 0 Oto7
Used to set the frequency that matches the resonance frequency of i

the mechanical system.

Set Value | Machine Resonance Frequency [Hz]
0 Not used
1 1125
2 563
3 375
4 282
5 225
6 188
7 161
25 PG1 |Position control gain 1: 70 rad/s 4 t0 999
: Used to set the gain of the model position loop.
26 PG2 [Position control gain 2: : 25 rad/s 1 to 500
Used to set the gain of the actual position loop.
27 VG1 |Speed control gain 1: 120 | 10rad/s 10 to 500

Used to set the gain of the model. speed loop. Higher settmg in-
creases response but is liable to generate vibration and noise.

Switch the proportional control input signal (PC) on to make this
function valid.

31 MVC |[Slight vibration suppression control selection: 000 000 to 001h
Used to select ON-OFF of slight vibration suppression control.

g 28 VG2 |Speed control gain 2: 60 10rad/s 2 to 800
° |- Used to set the gain of the actual speed loop. Higher settlng in-

g creases response but is liable to generate vibration and noise.

’g_ 29 | VIC |Speed integral compensation: 20 1 to 999
c Used to set the time constant of integral compensation of the actual

L2 speed loop. .

g 30 | VDC |Speed proportional control gain: . 980 ’ - 0to 999
a

<

0fjo0

T Slight vibration suppression control

0: Not done.
1: Done.
32 | MVP_ |For manufacturer setting: 412
33 | *OP2 |Optional function: A00 | AOO to AOth

Used to select the optional function.

AjlO

- Selection of stop mode at LSP/LSN off under po-
sition controf
0: Sudden stop
1: Slow stop
(The servo motor is decelerated to a stop at
the time constant set in parameter No. 4.) .

34 VPl  |For manufacturer setting: ' o]




CHAPTER 3
WIRING

This chapter provides information required for wiring. Before wiring, always read this
chapter.

3 ~1 Servo Amplifier
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3-1-2 Signal connectors
3-1-3 Control I/O signals
3-1-4 Interfaces
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3. WIRING .
-

1. All wiring must be done by competent personnel. ‘
2. Before starting wiring, switch power off and wait for more than 10. mmutes I
Then, confirm that the voltage is zero with a voltage tester. Otherwise, you‘
: may get an electric shock.
/\ WARNING 3. Ground the servo amplifier and the servo motor.
4. Do not attempt to wire the servo amplifier and servo motor until they have
been properly installed. Otherwise, you may get an electric shock.
5. The wires should not be damaged, stre‘s-sgd,:;l’oaded or pinched. Otherwise,
you may get an electric shock. |
1. Wire the equipment correctly and securely, Othérwise,.the servd‘ motor may mi-
soperate, resulting in injury. S " V | '
2. Connect wires to correct terminals to preven‘t‘:i‘a:"v"bfﬁjrzé’t, fault, etc."
3. Ensure that polarity (+, -) is correct. Otherwise, a burst, dama‘g'é, etc. may oc- |
4. The surge absorbing diode installed on the DC o |
output signal relay must be wired in the_‘"’"; ] ] | Vain
specified direction. | R 3(3—1 F@
Otherwise, the 'emergency stop and other '
A\ CAUTION protective circuits may not operate. Al# A
5. Use a noise filter, etc. to minimize electro-u., . o
magnetic interference, caused by electromc,, Sew-o amplifier
equipment used near the servo amplifier.
6. Do not install a power capamtor surge absorbe. ,or'radlo n0|se flter (FR-BIF
~ option) between the servo amplifier and servo motor' fy, , "
7. Use the fault signal to switch power off. Othe’rW|se the fault of the
regenerative brake transistor or the like may overheat the regeneratlve brake
‘resistor, causing a fire. ' o ‘
8. Do not modi'fy the eq'ui‘pnient.
NOITICE" CN1 and CNZ‘have‘ the same shape. Wrgng connection made tothe connectors
R may cause a failure. Connect them correctly.




3. WIRING

3-1 Servo Amplifier

Only the voltage specified in the instruction manual should bbe applied to each

/\ CAUTION

terminal. Otherwise, a burst, damage, etc. may occur.

3-1-1 Terminal block
(1) Signal arrangement L ;
1) Main circuit terminal block (TE) 2) Protective earth (PE) terminals

(8} =
X X
\N=/
Tightening torque: 5 to 8 [k'gfocvrn'] ) Terminal screw: M4
(4 to 7 [Ib-in]) - Tightening torque: 13 [kgfecm] -
E ' (11 [Ib-in])
(Note)
Note: Unavailable for the EN Standard- and UL/C-UL
Standard-compliant models.
(2) Signals
Signal ~Symbol ) Description
Power input terminéls.
MR-C OA: Single-phase 200 to 230VAC, 50/60Hz
Main circuit MR-C OOA1: Single-phase 100 to 120VAC, 50/60Hz

L1, L2 When the servo amplifier is connected near a large-capacity power transformer
(500kVA or more in the transfomer wiring distance of not more than 10m), an excessive
peak current may flow in the power input circuit, failing the amplifier. In such a case,
install the power factor improving reactor.

power supply

Regenerative Regenerative brake option connection terminals.

brake option P,C Connect the regenerative brake option.
Servo motor U V. W Servo motor power terminals. :
power v Connect to the servo motor power supply terminals (U, V, W).

Ground terminals.
Ground Connect one to the servo motor and the other one to the ground.
For the EN Standard- and UL/C-UL Standard-compliant models, do not use this terminal.

Protective Ground terminals
earth (PE) .| For the EN Standard-, UL/C-UL Standard- compllant models, use the protective earth
@ (PE) terminals for groundlng Connect one of the two terminals to the servo motor and

terminals the other to the protective earth of the control box.
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(3) Connection method ,
1) Strip the insulation fromthe wire.

8 to 9mm
(3/8In)

Flat-blade screwdriver |
¢ Blade nose thickness
.[-:.0:4 to 0.6mm (1/64in)

o Overall width

2.5 to 3.5mm (1/8in)

2) insert the wire into the opening and tighten
the: correspondmg 'screw with a flat-blade
screwdriver so that the cable is not discon-
nected. ‘
(Tightening torque: 5 to 8kg-cm (4-7 Ib-in)) Cable ‘ _ O\ @
Before inserting the cable into the open- Yo" XA

: Lposbn. Tighten.

ing, make sure that the screw of the corre-
sponding terminal is fully loose.

When using a cable of 1.26mm? (16 AWG) v
or less, two cables*cah be inserted into one’ opening.

(4) Termination of the cables

1) Solid wire ...... After the insulation has been stripped, the cable can be used as |t |s

(Wire size: 0.2 to 4.0mm? (24-11 AWG)) o .
2) Twisted wire ... Use the cable after stripping the insulation and twisting the wire. At this tlme,

- note the short circuit with the adjoining terminal- by Ioose wires. Do not. solder
the core as it may cause a contact fault. (ere suze 0.25 to 2.5mm? (23 to 13
AWG))
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]

3-1-2 Signal connectors
(1) Connector pin layout (View from the cable side)
1) CN1 (1/O signal connector)

A T ST EIE B
2 | -2
- V+ SD
AM 3 s 13
14
4 PF . CR
op ' '
— s | 18 -
8 = 16 - Molex make
—  SG - LsP 52986-2011 or equivalent
7 17
18
8 NP — SON.
NG 9 . : 19
10 : 120
PP K . OPC -
PG - va4 F

2) CN2 (Enco’der_connector)

1 11
12
2 LG LG -
LG LG
3 18
4 14 '
LG t
5 16
6 16 Molex make :
N 52986-2011 or equivalent
MD MDR
7 17
8 18 '
MR MRR
P5 -
9 19
10 20
, Ps
PS5 Ps -
MEMO- The connector pin layouts are views looked from the cable connector wiring

RANDUM section.

.3-5
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(2) Explanation of the connector pins

1) CN1
L 1o}
signal | Symbol Cg:\::o.tor Functions/Applications Division
’ (Note)
Servo on SON 17 Servo start signal termmal Di-1
Connect SON-SG to swnch on the base circuit (servo on).
Disconnect SON-SG to shut off the base clrcult (servo off) and.coast the
servo motor.
SetO0 1 in parameter No. 6 to change the settmg as follows:
Disconnect SON-SG to swntch servo on and connect SON SG to switch
servo off. :
Forward LSP 15 Forward rotation stroke end signal input terminal: DI-1
rotation This terminal cannot be used in the factory settirg. :
stroke end To use this terminal, set 0 0CJin parameter-No. 6..In this case, when LSP-
-~ 8G-are disconnected, the servo motor cannot be :run m the CCW direction.
The servo motor can be run in the CW direction.’ =
When LSP-SG are disconnected, an alarm does not occur but the home
position is lost and zeroing is required again. '
Reverse LSN 14 Reverse rotation stroke end signal input terminal. DI-1
rotation This terminal cannot be used in the factory setting.
stroke end - . To use this terminal, set 00 DJin parameter No. 6. In this case, when LSN-
SG are disconnected, the servo motor cannot be run in the CW direction.
The servo motor can be run in the. CCW direction.
When LSN-SG are disconnected, an alarm does not occur but the home
position is lost and. zeroing is required again. .
Clear CR 13 Clear signal input terminal. DI-1
Connect CR-SG to clear the position control counter on the leading edge- of
the sighal. Using parameter No. 6, the setting can be changed to always
clear the position counter during connection of CR-SG. The pulse W|dth P
should be 10ms or more. ‘
Trouble ALM 2 Trouble signal output terminal. DO-1
: ALM-SG are disconnected when power is swutched off or the protective
circuit is activated to shut off the base circuit. Normally, ALM-SG are
connected within 1.5s after power on. Connect the regenerative brake
option or the like with a.temperature detector to make up a protective circuit.
Positioning | PF 3 Posmonlng finished signal output terminal. DO-1
finished PF-SG are connected when the number of droop pulses is in the preset in-
position range. The in-position range can be changed.with parameter No. 5.
Encoder OoP 4 Outputs the zero-point signal of a encoder One pulse is output per servo DO-1
Z-phase motor revolution.
pulse The minimum pulse width is about 800us. For zeroing using this pulse, set
the creep speed to 100r/min or less.
Forward PP 9 Command pulse train input terminals. DI-2
rotation PG 10 Input command pulse trains.
pulse train NP 7 In the open collector system:
Reverse NG 8 Forward pulse train across PP-SG
rotation Reverse pulse train across NP-SG
pulse train In the differential receiver system:
Forward pulse train across PP-NG
Reverse pulse train across NP-NG
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/o
Signal Symbol Con.mector . Functions/Applications Division
Pin No. e . . . :
(Note)

Open OoPC 19 When inputting a pulse train in the open collector system supply thls
collector - . _ terminal with:(+) 24VDC. : ,
power input |
Interface V24 20 Interface power lnput terminals.
power input | V5 16 '24VDC or 5VDC can be used as an external power supply for interface in

the digital input section. Connect the positive (+) terminal of the external

supply to V24 when using 24VDC or to V5 when using 5VDC.

Supply either of 24VDC and 5VDC to the power supply. Do not supply both

at the same time.

24VDC, 24VDC +10%, 200mA or more

5VDC, 5VDC £5%, 100mA or more

NOTICE If power-is supplied to both terminals V5 and V24 the
ToLLTT U servo amplifier will be faulty.

D‘igital - v+ 1 " Dlgltal output power input terminal.
output R ‘Supply: power for driving the digital output sectlon
power input
Power SG 5 Common terminals.
supply 112 Common terminals for OPC, V24, V5 and V+. Connect the negatlve ( )
common.- ~|-terminal of the external power supply
‘Shield - sbD . |11 Shield . terminal:

Connect one end of the shleld cable

Note: Refer to Section 3 -1 -4.

2) CN2, CN3
Connector _ Function/Application
CN2 Coﬁnect with the servo motor encoder. CN1 and CN2 have the san'te shap‘e.
Wrong connection to the connectors may cause a failure. -
CN3 Connect the RS-232C option unit (MR-C-T01).
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3-1-3 Control /0 signals
(1) _Foﬁrward. reverse rotation stroke ends (LSP, LSN)

To use these signals, set JOCI in parameter No. 6. To perform .~ o
operation, connect LSPQ'SG or LSN-SG using a limit switch.or:t’he -0 i Lsp
like. When the stroke end terminal (LSP during CCW rotation or OO LSN
LSN during CW rotation) is disconnected during operation, thé" , 18G

servo motor is brought to a sudden stop and then servo-*locked

At this time, the dewatlon counter is cleared

(2) Clear (CR) - v
When CR- SG are connected the deviation counter is: cleare_q on the leading edge of its signal. By

setting 10000 in parameter No. 6, the deviation counter is. kept cleared durmg connectron of this
terminal. Disconnect this terminal when operatlon is to be- performed

(3) Positioning finished (PF) e, :
This srgnal is switched on when the droop pulse value of the devratlon counter is wrthm the- preset-
in- posmon range (parameter No. 5). If a Iarge value has been: set iin the in- posrtron range (pa-‘
rameter No. 5), the PF signal may. remain on during low-speed- operatlon where the droop pulse

value is small.
' "ON
Power supply ‘ OFF :
‘ ON
. Servo-on (SON) OFF
Present
Alarm Absent
Droop pulses ' In-position range
o - ON \ <
Positioning finished OFF
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3 ~1=4 Interfaces
The details of the interfaces (refer to I/O Section in the table) to the signals indicated in Section 3 -1
-2 (2) are given below. Refer to the following to connect to external equipment.
(1) Digital input interface DI-1
Supply a signal with a relay or open collector tranS|stor
Supply either of 24VDC and 5VDC to the power supply Do not supply both at the same time.

: ~— Servo amphﬂer
24VDC .
. 200mA or more |24 R: About 4.7k
For a transistor — } ) ' ;
‘B DC5V 100mA
About SmA : ormore| 5 ___R: About 8200
..... I TETELEN.
— )
TR B
, Switch
24V:V CES g 1.0V
| CEO § 100pA .
5V:V CES g 0.5V sa
| CEO g 100pA

If power is supplied to both terminals V5 or V24, the servo am Iiﬁe‘r will be
NOTICE f Plt PP inal v 0 P .
: aulty.

2) Dlgutal output interface DO-1
A lamp, relay or photocoupler can be driven. Provide a diode (D) for an mductlve load, or an in-
rush current suppressing resistor (R) for a lamp load. (Permissible current: 40mA or less, inrush

current: 100mA or less)

(a) Inductive load (b) Lamp load

If the diode is not
connected as shown,
the servo amplifier
will bedamaged.

V+ / | V+ . | -

Servo amblifier
P

Servo amplifier
i

R
[ . .
ALM i Load - 27vDC orless " ALM '=[-‘ 27VDC or less
PF PF
sG
SG
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(3) Pulse train input interface DI-2
1) Open collector system

s Interface example -~ . Input pulse specification

Servo amplifier

te | tHL
OPC  Max. input pulse TS B T
( frequency 200kpps 90% )
About 2kQ PP 0% ,
24VDC i tc || tLH . tF
- oy PP(NP) :: -
_< sa! | About 10m NP
+ s l
7 sD ,
tLH=tHL < 0.2ps
tc > 2us
tF > 3us
2) Differential line driver system
+ Interface example « Input pulse specification
Servo amplifier
Max. input pulse 7 , ‘tc tHL
frequency 200kpps op 90% ==\
10% : - -
Am26LS31 or P . L : tc || tLH tF
equivalent PP(NP) —
L
V'Y 7(
¢ sG i | PG(NG) » NP
tLH=tHL < 0.2pus
tc>2us
tF > 3us

3-10
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3-2 Servo Motor
3-2-1 Connection instructions

/A\WARNING Insulate the power connection terminals to prevent an electric shock.

, 1. Connect the output terminals (U, V, W) correctly. Otherwise, the servb motor will
Ac AUTION - hot operaté correctly.
2. Do not connect AC power supply directly to the servo motor. Otherwise, a

fault may.occur.

Do not run the power cable and encoder cable in parallel. Such wiring may cause

NOTICE :
a fault.

1) Wind insulation tape around the connection three or four times to ensure insulation. For the EN
Standard-compliant'models, make connection via a fixed terminal block.

Servo amplifier side -, S

- l ] Wind insulation tape three or four times.

Servo motor side RSO g

: . Control box
2) For grounding, make connection via the protective earth ~ IPE terminals

(PE) terminals of the servo amplifier, and connect the lo

protective earth of the control vb‘ox to the ground.

Servo motor

3) Supply exclusive 24VDC powe‘r' to the brake leads of the 5 |
servo motor equipped with electromagnetic brake. E ;

3-2-2 1/O terminals

ﬂ ~_ Power cable 4 — 0.5% 0.3m(4-20 AWG, 12in)

:With insulation-sieeved round
solderless terminal 1.25 - 4

‘Brake cable

2 -0.52 0.3m (2-20 AWG, 12in)
) ) With insulation-sleeved round Red :U phase
\ solderiess terminal 1.25 — 4 White : V phase
Encoder cable 0.3m(12in) Encoder connector Black : W phase

with.connector 172169-9 Green : Earth

(AMP make) |

1 2 3
MR | MRR

4 5 6
MD. | MDR

7 8 9
P5 LG | SHD

3-11
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3~3 Common Line

The power supply and its common line are shown below.

V24; —
N/
V5
S
24VDC+t10%
AVANN
SON N
About SmA | tgz
—oo—— o
AOPC — |
N L___J SG
Open collector pulse train Q;
MAX 200kpps P
pp Iy
| e
? S KAL—{
sD
""""""""""" <Insulateds -===----caserenonaa- g:;\;%;nrotor
- CN2
" Servo motor v ‘ I
Earth J ‘-J:‘-(Note) ‘ . I
SM \_‘J_ . — '
| rl—f ; — [P v
= Vie

Note: When using the EN Standard-, UL/C-UL Standard-compliant o

model, use the protective earth (PE) terminals.
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S

3 -4 Grounding

1. Connect the servo amplifier and servo motor to ground.

2. For the EN Standard-compliant model, always connect the protective earth

A WARNING (PE) terminal (marked . @ ) of the servo amplifier to the protectiVe earth (PE)

of the control box to prevent an electric shock.

The servo ampllfer sW|tches the power tranS|stor on- off to supply power to the servo motor. Depend-
ing on the wiring and ground cable routing, the servo ampllfer may be affected by the switching noise
(due to dirdt and dv/dt) of the transistor. To prevent a fault, always follow the grounding and wiring in-
structions.

Refer to the following diagram and run the ground cable such as a flat mesh copper cable as Iarge
as possible (3.5mm? (12 AWG) or more is desirable). ' ‘ ‘

To conform to the EMC Directive, refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

Control panel

. Servo motor

NFB - MC | servc
-8ingle-phase o | © E . O Ly o
200 to 230V - o [Encoder
or 100 to 120V o © £ o

LTI S S

CN1.

Must be grounded by cable.

Positioning unit, |

etc.

Outer
box

Note: When using the EN Standard-, uL/c-uL Standard-compliant
- model, use the protective earth (PE) terminals. - :

3-13
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—

3 -5 Power Supply Circuit

1. If you suepectffaulty operation, immediately switch the power off. Continuous
flow of a-large current may cause a fire..... -~ -
, : .. 2. When a regenerative brake resistor is used, use ‘an' alarm signal fo ewitch :
A CAUTION power off. Otherwise,:-a regenerative: bre‘-ketra‘nsistor fault may overheat the
o regeneratlve brake resrstor and cause a fre o o '
3. If a 200V power supply is used W|th the servo ampllfler desrgned for 100V
power supply (MR-C DA1) the internal capacrtor wrll explode causmg |njury |

(1) Connection example , ; R .
Wire the power and main circuits as shown below. A no-fuse breaker (NFB) must be used wuth the »

input cables of the power supply. , | ON L QFF 'v:f-m?'qe;'?f’yjs,t?(?.;, Ry

" single-phase AC power supply v

NFB
MR-COIA | 200to 230V, 50/60Hz | 573
MR-COA1 | 10010120V, 50/60Hz |  — 3 o4

(2) Timing chart . :
When power is applied to Ly and L., the control circuit is switched on. The servo-on SIgnaI (SON)'

is switched on after about 1.5s, then operatlon can be performed

| | 1.5s or less
‘ " ON i !
Main circuit power - i :
- OFF — b A—
Executed : i '
. Control initialization yet
(ended) ' 20ms
: o e
ON i : Y
Base circuit i b .
OFF ; ; <
"~ ON :
Servo-on signal (SON) i
OFF :
ON ;
Trouble signal (ALM) ;
OFF e o SR
| | 1.3s _ ‘
[ I
MEMO- Switching power on within 5s after power-off will cause the undervoltage alarm

RANDUM  (a10).

3-14
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C

3-6 Timing Chart at Alarm Occurrence

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

/\ CAUTION

“is nhot being input’;'ensure-isafefy, and reset the alarm before restarting operation.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo rhoter is coated
to a stop. Switch power off in the~~.‘external'-_sequence. To reset the alarm, remove the cause of the

alarm and switch power on.

~5s or more

ON
*Main circuit power supply

OFF —

ON

"~ Basé circuit. : .
‘ OFF (
ON \

Se_rvo-on (SON)

OFF 1.3s
T\
ON
Trouble (ALM) .
' OFF
Yes ‘ —
Alarm . (D/ o
No o

Alarm T)ccurs. Remive cause. Switch pTower off.

1) If operation is repeated by switching power off, then oh after the occurrence of the overcurrent
(A32) or overload (A50) alarm, without the cause of the alarm removed, the servo amplifier and
servo motor may become faulty due to temperature rise. ' ’ ' '

2) If _operanon is repeated by switching power off, then on after the occurrence of the regenera-
tive (A30) alarm, the external regenerative brake resistor will generate heat, resulting in a haz-

ardous accident.
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3 -7 Servo Motor with Electromagnetic Brake

Conflgure the electromagnetic brake circuit :so-that: it .is -activated not only by the
servo amplifier signals but also by an external emergency stop S|gnal

Contacts must be open when - ~.. . .
servo is off or when an alarm Circuit must be opened.

ACAUTION . (trouble) is present. & during emergency stop. _

Servo motor

: RA. . EMG:.
Electro To—o Y o—<
24VDC

For applications requiring a brake to hold the motor shaft (vertical lift applications), a servo motor
with electromagnetic brake should be used. Please note the following:
1) Do‘ not share the 24VDC power supply for interface betWeen the int,érface and the electromag-
netic brake. An exclusive power supply must:be provided"‘fdrf' the electromagnetic brake.
2) The brake will stop the motor when the power (24VDC) is off. - .
3) When operating the brake, always switch off the SON signal.
4) lh all applications, take the braking delay time into consideration.
Braking delay time AC shut-off: About 0.1s
‘ DC shut-off: About 0.03s
5) Cohfigure a sequence which will satisfy the following timing chart:.

. ON
SON signal
OFF
ON
Electromagnetic brake power » . o
' OFF (-
o About 0.1s | 77| Abouto.1s

Brake released

- Also, the electromagnetic brake interlock signal may be used by changmg the setting of pa-

rameter No. 21. Refer to Section 5 -2 - 2.
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CHAPTER 4
INSTALLATION

This chapter deals with the installation and environmental conditions. Follow the
instructions in this chapter when installing the equipment.

4 —1 Servo Amplifier
4 —2 Servo Motor

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
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CHAPTER 4
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ADJU

ATIONS
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MAINTENANCE AND INSPECTION CHAPTER 7
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SELECTION CHAPTER 11

OPTIONAL PRODUCTS CHAPTER 12
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4. INSTALATION | |
]

1. Stacking in excess of the limited number of products is not allowed.
2. Do not install the equipment on or near combustibles. Installing them directly
or close to combustibles will cause a fire. | o
3. Install the equipment in a load-bearing place in accordance with the
| insfrucfion manuals. ‘. | ” 7 '
4. Do not climb or stand on servo equipment. Do not put heavy objects on servo
equipment. | ' -
5. Use the equipment within the specified environmental range.‘
A CAUTION 6. Provide adequate protection to preveﬁt screws and other conductive matter,
oil and other combustible matter from entering the servo ampilifier.
7. Do not block the air intake/exhaust areas of the servo amplifier.
Otherwise, a fault may occur. _
8. Do not drop or strike servo amplifier or servo motor. Isolate from all impact
loads. _
9. Do not install or operate a faulty servo ampilifier or servo motor.
10. When the product has been stored for an extended period of timé, consult
Mitsubishi. | |

4 -1 Servo Amplifier

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

' ' may occur. o ) o '
/\ CAUTION ‘
o 2. Leave specmed clearances between the servo ampllfler and all other surface

or equipment. Otherwise, a fault may occur.

(1) Environmental conditions

~ Environment ' ~ Conditio

Ambient temperature - :
v . 32 to 122 [°F] (non- A

| Ambient humidity ] - 90%RH or less (non= condenslng)
‘ —~20 to +65 [°C] (hon- treezmg)
-4 to 149 [°F] (non:fre6zing)

Storage temperature

Storage humidity : - ‘ ’ ' 90%RH or less (non- condéhsing)

Ambi ' Indoors (no direct’ sunllght) .
mblence Free from corrosive gas, ﬂammable _gas, oil mist, dust and dlrt
‘Altitude Max. 1000m above sealevel
' 5.9 {0.6G} [m/s?] or less

| vibration- >
) 194 [ft/s®] or less




4. INSTALATION

(2) Installation direction and clearances

1) Installation of one servo amplifier

Control panel

40mm (1.6in)
or more

Top

10mm (0.4in)
or more

10mm (0.4in)
or more

N\

0O 00O

MR-C ‘
C—J|MR-C-TO01 Bottom

Allow clearance between the top of the servo amplifier and the internal surface of the control

100 mm (4in)
or more

2) Installation of two or more servo amplifiers

panel, and install a fan to prevent the internal temperature of the control enclosure from ex-
ceeding the environmental conditions.

3) Others
When using heat generating equipment such as regenerative brake option, install them with
full consideration of heat generation so that the servo amplifier is not affected.

Install the servo amplifier on a vertical surface so that it is located correctly.

(3) Keep out foreign materials
1) When installing the unit on a panel or inside an enclosure, prevent drill chips and wire frag-
ments from entering the servo amplifier.
2) Prevent oil, water and metallic dust from entering the amplifier through openings in the enclo-
sure.

3) Provide positive pressure in control enclosure by forcing in clean, dry, cool, non-toxic, non-cor-
rosive, non-explosive air.



4. INSTALATION

4-2 Servo Motbr

1. Do not handle the motor by the cables, shaft or encoder.
2. Securely mount the servo motor to the machlne If mount insecurely, the

servo motor may come off durmg operatlon

3. Never hit the servo motor or shaft, espemally when couplmg the servo motor

/\ CAUTION

to the machine. The encoder may become faulty

4. For safety of personnel always cover rot g and moving parts.

5. Do not load - the servo motor shaft to ,‘ofe ‘than the permissible load.

Otherw:se the shaft ‘may break.

(1) Environmental conditions

Environment -..Conditions

0 to +40 [°C] (non-freezing)

32 to 104 [°F] (non-freezing) Servo motor

Ambient humidity 80%RH or less (non-condensing) = EV:E_\\ / '
-15 to '+‘7'0v[°C] (non-freezing) :

Ambient temperature

Storage temperature
5 to 158 [°F]v {non-freezing) .
Storage humidity 90%RH or less (non-condensing) Xl v
Ambience Indoors (no direct sunlight) - : -—
Free from corrosive gas, flammable gas, oil mist, dust and dlrt. ’
Altitud Max. 1000m (3280 ft) above sea level ,
(023010 abor® | — oy
Vibrati.on X, Y: 196 [m/s” ] (2G) - . Vlbratlon

X, Y: 64.3 [ft/s?]

Graph of servo motor vibration amplitude vs speed

— 200}

E .

2
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i 80} . : . L R
g , L
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8 o /'
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= 30
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©

§ 201

8

2

s

500 1000 1500 2000 2500 3000 3500
Speed [r/min]
(2) Transportation

Do not carry the motor by the shaft or encoder or cables.

4-4



4. INSTALATION

(3) Servo motor load-mounting precautions

~1) When mounting a pulley to the shaft of the servo motor with a keyway, use the screw hole on

the end of.the shaft. To install the pulley, first insert a threaded rod into the screw hole of the

shaft, put a washer against the end face of the coupling, and insert ahd,tighten a nut to force

on the pulley. -

2) When mounting a puliey to the shaft of the servo motor with a keyway, use the screw hole on

the end of the shaft. For a shaft without a keyway, use a friction coupling or the like.

3) When rémoving the pulley, use a pulley remover to protect the shaft from impact.

4) For safety of personnel, a profective cover must be in-
stalled overall rotating and moving compbnents.

5) When a shaft end threaded part is needed to mount a
pulley on the shaft, please contact us. o

6) During assembling, do not strike the shaft.

7) The orientation of the encoder on the servo motor

cannot be changed.

8) For installation of the servo motor, use spring wash- -

_ers and fully ti'ghten the bolts so that they do not be-

come loose.

~ (4) Permissible load for the shaft

Servo motor -~

- Pulley Washer

1)1,_U»se a flexible coupling and make sure that the misalignment of the shaft is less than the per-

missible radial load.

2) -’Whén using a pulley, sprocket or timing belt, select a diameter that will fit into the permissible

radial load.

3) Do not use a rigid coupling as it will apply excessive bendihg load to the shaft, leading to shaft

breakage.

Permissible Permissible
Radial Load Thrust Load

[m] | [In] ] [NT |[kgf]| [1b] | [N] |[kgf]) [1b]
HC-PQ033,053,13| 25 | 1 |8 | 9 {19.8/ 59 | 6 (13.2

- Servo Motor

'HC-PQ23, 43 30 {1.2|245| 25 | 55 |98 | 10 | 22|

Note: For the symbols in the table,
refer to the following diagram:

]-E— 3} Radial load
—

3 ot

l ‘:Er _Thrust load

L: Distance from flange mounting surface to load center -



4. INSTALATION

(5) Oil and water protection v
- 1) The servo motor is not:-waterproof (IP44). Prevent oil and water from entering the servo motor.

- 2) The HC-PQ series servo motor is not'provided with-an-oil == = = » Oil or watet

seal. Seal the gear box to prevent lubricating oil from en-

tering the servo motor.

. ée’rvo mot:o:r‘
3) When installing the servo motor S o

horizontally, direct the power

“cable and encoder cable down-

ward. When installing the servo I

motor vertically or obliquely, “ Loop in the cable  * - |

provide a loop in the cable.

4) Do not allow cables to touch oil or water. (Figure on the

| right) .

5) When the servo motor is to be-installed with the shaft up <Incorrects C'api"éry tion
Capillary action

prevent oil from entering the servo motor from the gear
N - _ ‘ . Gear_ . Lubricating.
oil

box, etc.

=5 | Servo motor

(6) Installation orientation - o 7 L
The servo motor may be installed in any orientation. When' the s;ell;vfo;;,motOr with el.g,ctromagnetic
brake is installed with the shaft up, the brake plate may generate’ S'Iiding sound. The sefvo motor

with reduction gear may also be installed in any orientation.



4. INSTALATION
(7) Cable stress

1) The methed 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) In any application where the servo motor move.s, the cables should be free from excessive
stress. When the sefvo motor moves, e.g. the encoder cable and motor cables are contained
in cable bearers, run the cables so that their flexing portions fall within the optional encoder
cable range and fix the encoder cable and power cable of the servo motor.

3) Avoid any probability that the cable sheath might be cut by sharp objects, rubbed by a ma-
chine corner or walked on by workers or vehicles.

4) The flexing life of the MR-CCBLOM-H encodér cable is shown below. It is 5000 times at the
flexing radius of 10mm. In actuality, provide a little allowance for these values. For installation

on a machine where the servo motor will move, the flexing radius should be as large as possi-
" ble.

1% 108

5x 107

i —

2% 107

B

1x 107

™~

5x10°
2 x 108 /
1x 108 f

5x10°

Flexing life [times]
T

\\\

2 x 10° /

1x10°

7 x 104 : . .
5x 10% : Note: This graph gives calculated values.

3x10*
4 710 20 40 70100 200

Flexing radius [mm}

Flexing Life of MR-CCBL [ 1M-H Encoder Cable



CHAPTER 5

ADJUSTMENTS AND APPLICATION OPERATIONS

This chapter presents a servo gain adjustment procedure and expansion functions

available by parameter setting.

5 -1 Adjustments
5-1-1 Auto tuning
5-1-2 Manual gain setting
5 -2 Application Operations
5-2-1 Changing the command pulse train input form
2 -2 Changing the I/O signals
—2 -3 Speed control mode
2 —4 Torque limit
2 — 5 Slight vibration suppression control
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5. ADJUSTMENTS AND APPLICATION OPERATIONS |
e R e

5-1 Adjustments

5-1-1 Auto tuning

In general machines, gams are automatlcally ad]usted by auto tumng As auto tunmg has- been made
valid by parameter settmg before shlpment the optlmum galns for the machine are automatlcally

achieved by merely operatlng the servo motor. Therefore speC|aI operatlon or setting is not needed

If you are not satisfied with machine motions at the time of operation, however, change and adjust the

response setting (parameter No. 1) of auto tuning in the following procedure.

Actual Machine Motion

Ideal Machine Motion

éetting Method for Parameter No. 1

‘ Stop setting time is long (Note 1)

Reduce stop setting time.

‘setting.

lncrease the set value of response

‘Overshoot is large at a stop.

Reduce overshoot.

:Set the machine selection value to "1".

Overshoot is small at a stoo but
setting time is long. (Note 2)

Shorten the setting time.

Set the machine selection value to "2",

Overshoot is large at a stop and
setting time is long, too. (Note 2)

Reduce overshoot and shorten the '
setting time.

.Set the machine selection value to “3".

Gear noise is generated from the
machine.

Reduce gear noise.

setting.

Decrease the set value of response

Note 1: Stop setting time indicates a period of time from when the command pulse value is zeroed

to when the servo motor comes to a stop.

2: Can be adjusted in software version A3 or later.

- 1-2 Manual gain setting

In most machines, gains.can be adjusted automatically by performlng auto tunmg In the following

- cases, however, the gains should be adjusted manually.

* Manual Gain Adjustment Is Required When

Phenomenon™: : .=« -

Adjustment
Procedure

The machine vibrates at a low-range resonance
frequency.

The servo motor shaft vibrates at a hlgh
frequency (10Hz or more)

a. When the machine generates noise and
vibrates, you can not ignore-the motion-of.
the servo motor shaft. .

| Adjustment 1

motor inertia is 20 or more times, the servo
motor vibrates.

frequency (5Hz or less).

‘a.- When vibration occurs, you can.ignore the

" | b. "When the response settifi ;oreased by - | Adjustment 2
§ “auto tuning, vibration increases.
‘On a‘machine whose ratio of load inertia to ‘The servo motor shaft vibrates at a low Adjustment 3

4

with two ormore axes.

2) " lateral vibration of the servo motor shaft.
b. The ratio of load inertia to motor mertla is:
extremely large. .
3) _The stop setting time made available by auto Adjustment 4
7% | tuning should be further decreased. .
1 The posmon control gain of each axis should Adjustment 5
be set to the same for interpolation operation




5. ADJUSTMENTS AND APPLICATION OPERATIONS

The following parameters are used for manual gain adjustment. Note that 00D should be set in pa-

rameter No. 12 (parameter write disable) to make application parameter write-enabled.

Parameter No. Name -
No. 1 Auto tuning
No. 23 Ratio of load inertia to motor inertia
No. 24 Machine resonance suppression filter
No. 25 Position control gain 1
No. 26 Position control gain 2
No. 27 Speed control gain™1
No. 28 Speed control gain 2
‘No. 29 Speed integral compensation
Adjustment 1

Operation

Description

Step
L

Set 001 in parameter No. 1.

Auto tuning is selected. :
Response setting is set to slow response.

steps 1 to 6. :

.2 .| Set 001 in parameter No. 24. Machine resonance frequency: 1125Hz
3 Switch servo oh and perform operation several times. Auto tuning is performed. '
. Check to see if vibration reduced.
4 Increase the setting of parameter No. 24 sequentially The optimum value is achieved just before vibration
and execute step 3. . begins to increase. :
| To reduce the stop setting time, increase the response
5 setting of parameter No. 1 sequentially and execute
steps 2 to 4.
Adjustment 2
Step Operation Description
1 Set 001 in parameter No. 1. Auto tuning is selected.
. » Response setting is set to slow response.
Set the machine’s load inertia to motor inertia in When this parameter value is set, the following
parameter No. 23. (When it is unclear, set an parameter values are set automatically. Each value
approximate value.) provides anideal, hunting-less gain for parameter No.
23 if machine resonance does not occur. . :
2 ¢ Parameter No. 25
e Parameter No. 26
¢ Parameter No. 27
¢ Parameter No. 28
o Parameter No. 29
3 | Set2 DEI in parameter No. 1. Auto tuning is made invalid to enable manual set}ing of
. ' parameters No. 25 to 28. '
4 In parameter No. 28, set a value about 100 smaller than | The optimum value is achieved just before vibration
the value set automatically in step 3. .begins to increase. o
5 |.Execute steps 2 to 4 of Adjustment 1. ,
When machine response does not occur any more, Set a value which is about 50 to 100 smaller than the »
é confirm the operating status, and at the same time, set value at which gear noise and vibration begins to be
gradually return the setting of parameter No. 28 generated by machine resonance.
reduced in step 4.
To reduce the stop setting time, increase the response
7 setting of parameter No. 1 sequentially and execute
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Adjust'ment‘ 3

Step

Operation

Description

1

Set 001 in parameter No. 1.

Auto tuning is selected. .
Response setting is set to slow response.

Set the machine’s load inertia to motor inertia in
parameter No. 23. (When it is unclear, set an
approximate value.)

When this parameter value is set; the following
parameter values are set automatically. Each value
provides an ideal, hunting-less gain for parameter No.
23 if machine resonance does not occur. -

2 o Parameter.No. 25

» Parameter:No; 26

» Parameter No. 27 *

o Parameter-No. 28

‘ « Parameter No. 29 -
3 Switch servo on and perform operation several times. Auto tuning-is performed.
4 If vibration still persists, re-set the parameter No. 23 '
value and execute steps 2 and 3.

'5 If vibration occurs due to machine resonance, make

-| adjustment in the procedure of Adjustment 1 or 2.

Adjustment 4

Operation

. Description

Step
1 Set 001 in parameter No. 1. Auto tuning is selected
. Response setting is'set to slow response
5 Switch servo on and perform operation several times. Auto tuning is performed.
' : _ . | Check to see if vibration reduced. -
Make gain adjustment in either of the following methods Temporary adjustment
1) and 2). )
1) Set the machine’s load inertia to motor inertia in When this parameter value is set, the following
parameter No. 23. (When it is unclear, set an parameter values are set automatically. Each value-
approximate value.) - provides an ideal, hunting-less gain for parameter No.
3 ' 23 if machine resohance does not occur.
¢ Parameter No. 25 ~
e Parameter No. 26
¢ Parameter No. 27 -
o Parameter No.-28 -
o Parameter No. 29~
2) Switch servo on and peirform operation several times. | Auto tuning is performed.
4 Set 2[00 in parameter No. 1. Auto tuning is made invalid to enable manual setting of
parameters No. 25 to 28.
While confirming the operating status, adjust the The optimum value is achleved just before vibration
following parameters: begins to increase. o ]
 Parameter No. 25 Increase the ‘setting to reduce the stop setting time.” ~
« Parameter No. 26 ‘ Note that overshoot'is more ||kely to occur: :
5 e Parameter No. 27 Increase the setting to improve servo response ‘Note
¢ Parameter No. 28 that vibration is m Ilkely to occur.
» Parameter No. 29 - Decrease the setting to keep the speed constaiit to'load -

disturbance and incréase holding force at a stop (servo

rigidity). Note that overshoot is more likely to:occur.
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Adjustment 5

Step Operation ‘ . Description‘

1 Make gain adjustment of all axes in Adjust the gain of each axis.
procedures 1 to 4.
Set 1000 or 20000 in parameter No. 1. 1 OO "interpolation control” - The values of parameters No.-25 and

. Co . .. .27 change in ‘_subsequ_ent operation.

2 L 2 O00O"ne" . Auto tuning is made invalid to enable

B ’ ) R --manual setting of parameters No. 25 to
29. )

Set the following parameters for each The gains for operétion of all axes are set to the same value.

) axis to the minimum value of all ‘ '

3 interpolation-controlled axes:

-o Parameter No. 25
o Parameter No. 26
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5-2 Application Operations
5§-2-1 V‘Ch‘angi‘ng‘ Vthgv command puise train ihput form
(1) Input pulse waveforrﬁ selection _ L :
A position command pulse train can be input in any-of three formats (forwarc:l_[}"e“}v,'e”:l‘isje pulse train,
s_ign‘plu‘"s pulse ‘train, ‘»A/B phase pulse train) and furthér positive or négative logic can be se-
‘lected. On the basis of the following table, set parameter No. 7 according to the pulse train form
of »thefcqmmandbsection. : |

Command Pulse Train Form Forward Rotation Reverse Réiatloh i ,Pa_ra's“:t:?nr:‘?' 7
Forward rotation pulse train | PP ‘ i l T ' " Factory setting
Reverse rotation pulse train NP i I ‘ l 010

L
g PP l H rﬁ ﬂ ,—l ﬂ [—
2 | Pulse train + . '
g sign | NP L ] A 011
2
A phase pulse train PP l ‘ ‘ l
B phase puise train NP 1 . ’ l 012
Forward rotation pulse train PP f f 1 f
Reverse rotation pulse train NP m 000
o
g AR NN NSRRI
o : . : .
o | Pulse train +
2 . : 001
g sigh | NP H » ‘ L .
o
A phase pulse train PP l ) ) {
B phase pulse train- NP ‘ - I 002

Note: - —1 indicate the timings at which the command pulses are imported.
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(2) Connections and waveforms
1) Open collector system
Servo ampiifier

lOPC
PP About 2kQ

" Connect as shown below:

About 2kQ
NP ™)

The explanation assumes that the ivriput-wavefOrm:has been set to the negative logic and for-
ward and reverse rotation pulse trainé (parameter No. 7 has been set to 010). The waveforms
in the fable in (1) of this section are voltage waveformé of PP and NP based on SG. Their rela-
tionships with transiétqr ON/OFF are as follows: - -

Forward rotation

pulse train —

(transistor) I (OFF) (ON)J(OFF)l (ON) ] e -~ (OFR)

Reverse rotation ' '

pulse train - .

(transistor) ' (OFF) - - (ON) l (OFF) l (ON) | (OFF) 1 (ON) |

~ 2) Differential line driver system ,
Connect as shown below: | j _Servo amplifier

i N
> ;g‘:“@j

The explanation assumes that the input _'Wéveform Has been set to the negative logic and for-
ward and reverse rotation pulse 'trains',(p_arame"ter,:No. 7 has been set to 010). For the diffefen-
tial line driver, the waveforms in the table in‘_(i) of ,_thvis section are as follows.

‘The waveforms of PP, PG, NP and NG are waveforms based on the ground of the differential-
line driver. B ' |

gglsm;atrriirnotaion _ o LI L“] u
o ML T1LTL
Reverse rotaion ) 7 . ) l ; r—-'

pulse train ) ) .
€< | R
NG

75
ke

L
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5-2-2 Changing the /O signals
The input signal functions of the CN1 connector’s pins 13, 14 and 15 and-the output signal functions
of pins 3 and 4 can be changed as indicated below. Use pararheteré;No-. 20 ,and.-2‘1 .to change the
functions of the 1/0 pins. ’ »
(1) Functions selectabl

1) 1/O signals

. Connector . . ' . . /0 Division | Control Mode
Signal Name Symbol Pi n No. AN Functions/Applications (Note 1) (Note 2)
Forward rotation  [ST1 (13, 14, 15) |Start signal input terminals. Di-1 S
start
Reverse rotation  |STH (13, 14, 15) |In the speed control mode, connect ST1-SG to rotate the servo motor in the
Clstart e o0 . © - |CCW:.direction, or connect ST2-SG to rotate’it'in‘the CW diréction. - i
Disconnect both ST1 and ST2 from SG to brlng the servo motor to a stop
e ‘ o || The servo motor will not rotate if the servo is not : % R )
Speed selection DN (18, 14, 15) |Speed selection signal input terminal. Di-11 S
- -1In the speed control mode, select the servo.motorispeed. - - R :
DI1-SG Servo Motor Speed -
Disconnected ~ |Speed command (1) (parameter No. 17)
Connected Speed command (2) (parameter No. 17) © © ’
Torque limit TL (18, 14, 15) |Torque limit selection éign’al input terminal. - s 5 D'I‘-j,‘ . P, S
Connect TL-SG to limit the torque according to the to-rque limit value
2 (parameter No. 9). S
5 TLSG Servo Motor Speed
§_ Disconnected Maximum torque
£ Connected Torque limited by parameter No. 9 semng
When the function of TL is not selected, the output torque s’ ilmned to the B :
~|value setinparameter No. 9. e RITTETE U
Proportional PC (13, 14, 15) |Proportional control selection signal input terminal. ' ’ DIk |P, S
control . |Connect PC-SG to. switch from the proporhonat integral type to the
proportional type. Connect PC-SG when it is deslred to suppress slight
© - |vibration during servo-lock, for .
Reset RES (13, 14, 15) |Reset sighal input terminal. ‘ i DI-1 P, S
’ “|Connect RES-SG for more than 50ms to reset the alarm. The following .
|alarms cannot be reset: - )
+ Memory alarm 1 (A12) . Encoder alarm 1 (A20)
» Memory alarm 2 (A15) » Parameter alarm (A37)
. » Board alarm 1 (A17)
Also, the regenerative alarm (A30) and overload (A50) cannot be reset until
. . .. . : . the regenerative brake resistor and power transistor are cooled, respectively. . T
Up-to-speed PF (3, 4) " |Up-to-speed signal output terminal. DO-1 S
| L - |When the-servo-motor speed has nearly. reached the preset speed, PF-SG PRI R
‘|are connected. They are kept connected when the preset speed is 50r/min or
A .. |less. (Refer to 2) a. in this section.) e e e T B
Encoder Z-phase oP |34 Described in (2), Section 3—1 —2. oo 1.7 7 [ps
@ |pulse . J T The output pin can be changed to pin 4. Y . I e
£ [Ready i RD ~ [(3,4  |Ready signal output terminal. _ I po-i " TIPS
< : When the servo is switched on and the servo motor is ready to operate, . B
;§ ) RD-SG are connected. (Refer to 2} b. in this section.)
O |Zero speed | ZSP (3, 4) = -~ |Zero speed detection signal output terminal. DO-1 P, S
Z |detection When the: servo motor speed is about 50t/min. or less, ZSP-SG are * [
2 v connected. : -
8 Torque limitin - - |TLC - (3,4) - Torque limit-in-progress signal output terminal. DO-1 P, s
progress When the torque limit range'is reached, TLC-SG are connected
Electromagnetic BRK (3, 4) Electromagnetlc brake interlock signal output terminal. DO-1 P, S
brake interlock When the servo is switched. off or an alarm occurs, BRK-SG are
_|disconnected. When an alarm occurs, BRK-SG are disconnected
independently of the base circuit state. (Refer to 2) c. in this section.)

Note: 1. Forthe /O interfaces, tefer to Section 3—1 =4.
2. P: Position control mode,.S: Speed control mode
3. Available for the servo amplifier of software version A2 or later
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|

2) Detailed description

a. Up-to-speed -

. ON
tion (DI ,
Speed sele‘c |§ (D) OFF -
Speed setting (1) ‘Speed ée’tting (2)
‘Preset speed : ‘
1 &7 oN
Start (ST1, ST2) OFF
o N
“Servo mé,tor speed S c
NS ON
-to- PF) - ,
Up-to-speed (PF) OFF n

b. Ready

S -on (SON
ervo-on (SON) oFF | .

 Alarm’ ’ :::s R e
o , - | ’ ~ |25msor less | | 10ms or tess 10ms or less

c. Electromagnetic brake interlock

Servo-on (SON) . . g:\lF . .
: - "100ms or iess

Ready (RD) on s | 8

Yes
No

Alarm

) 100ms orless i -
Electromagnetic brake - ON __—_I— , ) ’ ]
interlock (BRK) OFF ' o _ «

Servo amplifier

" Servo motor

Connection-diagram -

5-9



5. ADJUSTMENTS AND APPLICATION OPERATIONS . . -
(2) To make the functions valid

Set the corresponding parameters. Three input signals (pins 13, 14, 15 of CN1) and two output
signals (pins 3, 4 of CN1) can be selected as listed below. Use the parameters to select the re-
quired functions. ' '

Param-| Set |Abbre- ' . CN1 Pin |Param-| Set |Abbre- ] CN1 Pin
eter |Value |viation - Signal Name |+ No..- =] eter |Value|viation Signal Name No.
o | Lsp Zrc:;ward rotation stroke 0 | PF |Up-to-speed :
1 LSN S:Zefse rotatlon4stroke , 1 OP | Encoder Z-phase pulse
CR - |Clear I(\INM;) 2 | ‘RD |Ready - 3,4
o.
ST1 | Forward rotation start 13. 14, ZSP | Zero speed detection
No. 20 ST2 |Reverse rotation start 15 4 TLC | Torque limitin progréss i
5 b Speed selection 5 BRK _Electromagnetlc brake
interlock
6 PC | Proportional control '
- TL | Torque limit
RES | Reset
Note: Available for the servo amplifier of software version A2 or later.
The digits of parameters No. 20 and 21 Parameter No. 20 o Parameter No. 21
correspond to the pins of CN1 as shown (Input signal function selection) (Output signal function selection)
-on the right. Allocate the functions in the Pin || Pin || Pin Pin 1 Pin
above table for the respective pins. =~ 13 14 15 - 3 4
MEMO- ‘When LSP and LSN are not selected, set (110 in parameter No. 6 to automatically

RANDUM switch these signals on internally. Operation cannot be performed.

Setting example

To select the 1/0 signals in the following table:

Pin No. | Abbrevi- Parameter Setting
ation ]
13 TL Parameter No. 20
14 RES
1 oR L7 1sf2]
3 e Parameter No. 21 .
4 BRK o loa]s |

After setting the parameters, switch power off once, then on again.

(3) External I/0 signal display and output signal forcéd-output
When the functions of the I/O signals are changed, they corresporid to the segments on the dis-

. TL PC ST1 CR
plkay( screen as shown below: \ sT2 \ LSN l LsP / RES _
- : : AN N | - | y4 .
Input siQnalsJ [\' _ iLi | —SON :
' Y F——% J:__D” Lit: ON
Extinguished: OFF
Output signals .| | - —Pin 3
7N

\\ \\
Pin 4 ALM

5-10
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. _______________________________________________________________________________ |

5§-2-3 Speed control mode

The servo motor can be rotated at constant speed without the pulse train signal being input. To enter
the speed control mode, change the settmgs of the foIIowmg parameters Note that 00C should be set
in parameter No. 12 (parameter write dlsable) to make applrcatlon parameter wrrte enabled

Parameter _ Name - " |'setValue [ - ° - - Description
o S . [LSP.and LSN are automatically switched on
No. 6 = tnput signal selection 1 040 internally.
No. 16 Position/speed control mode selection 101 Select the speed control mode.
' Soosd - — : - . ;

No. ,1,7 peed command (1) Set the servo motor speed.
No. 18 - . |Speed command (2) — - )
No. 19 |Speed acceleration/deceleration time constant —_ Set Vthe acce|eration_/deceleration time constant
No. 20 Input signal function selection . S 345 Make ST1, ST2 and DI1 valid.

(Note) No. 21 |Output signal function selection 003 Make PF and ZSP valid.

Note: Available for the servo amplifier of software version A2 or later.

To use the equipment in the speed control mode, set the torque Iimitvalue (parameter
MEMO- No. 9) to 75 or less or the acceleratron/deceleratlon time constant (parameter No. 19) to
RANDUM  50ms or more so that the output torque of the servo motor is not clamped at the

maximum torque.

Timing chart
P 1 ON
ower supply OFF
1.5s or less
Control initialization Executed
Not yet
(ended)
ON ' '
Servo-on (SON) . oFF - . L
Forward rotation ON
start (ST1) OFF
Reverse rotation ' ON ' B | J
start (ST2) OFF ¢ B :
‘ ‘ ' | ¥ 2ms or more
- Speed ! L
Speed selection (DI1) - ON icommand (1) ‘ J < i Speed c
N . OFF - — — £ | command (2) £
’ | 2 2
3 3
- Forward ' o 8t ol
Servo motor speed : N < :t
Reverse : ‘ o \ o /
| , | ON - ' .
Up-to-speed (PF) OFF : S U - ' U B I____.
; . ON : | ———] ’ '
Z d detect !
Zero speed detection OFF l I L . l

(ZSP)
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Connection example

jA,CAUTION

Always follow the instructions in-Chapter 3.

Regenerative

A CAUTION Make up a sequence which switches

_ the MC off at occurrence of an alarm. "

brake optlon

Servo motor

\ » HC-PQ
Power supply NFB - \MC U
Single- phase 200VAC ——O Oo————0 QV‘
or P O— SM
W
Single-phase 100VAC —O e} O C CE ,
L 10m (321ft) or less
. i
24VDC_
power . ; Encoder |
supply " [ ]
¢ 3|
7 § 9
+
> . i : . .
: N Z|\ Forservo motor with- ~
~Servo-on o o 3 = ~ electromagnetic brake
Forward rotation start 0 . O g o
Reverse rotation start O O g I (Note 4) ' : )
Speed selection O~O 5lR
(Note 3) (Note 2) [S
Trouble T () — m =
Up-to-speed 1 s 1 e A
‘ . 1« T }(Note 4)
3 (-
Zero speed detection ! —® 1 2 <
Note 1. For the EN Standard model, always connect the protective earth (PE)”
A WARNING terminal (marked &) of the servo amplifier to the protective earth (PE)
of the control box to prevent an electnc shock. o
Note 2. Connect the diode in the correct dlrectlon If it is connected reversely, the . | -
A CAUTION servo ampllfler will be faulty and will not output 'signals, dlsablmg the emer-
gency stop and other protective circuits.
Note 3. The trouble (ALM) signal is in conduction when there is no alarm,i.e.-in |
the normal state. .
MEMO- When this signal is switched off (at occurrence of an alarm), the output
' of the controller should be s e e sequence program.
| RANDUM troller topped by the seq prog

Use parameters No. 20 and 21 to set these signals. Note that the func-
tions of parameter No. 21 are available for the servo amplifiers of soft-
ware version A2 or later.

5-12
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|
5-2-4 Torque limit

The maximum torque of the servo motor can be iimited by setting parameter No. 9.

(1) To keep the maximum torque limited ":f)i:mum --------- :
Set the limit value in parameter No. 9 (torque limit
value). The relationship between the parameter set- apout 63% of
ting and approximate torque is shown on the right. :‘;?;L’g”m

(2) Use the torque limit (TL) signal 50 100

. Parameter setting
When the torque limit (TL) signal is used, the torque limit function is activated or deactivated by

switching TL on or off. Use parameter No. 20 to make TL valid.

TL-SG Maximum Torque of Servo Motor
Disconnected Maximum torque
Connected Torque limited by the setting of parameter No. 9

5—-2-5 Slight vibration suppression control ‘
The slight vibration suppression control mode is used to reduce servo-specific +1 pulse vibration at the
time of a stop. This mode produces an effect especially when the ratio of load inertia to motor inertia is
small (2 to 5 times). Note that when vibration is attributable to looseness (such as gear backlash) or ma-
chine resonance, use the machine resonance suppression filter (parameter No. 24). The slight vibration
suppression control mode should be used after real-time auto tuning of manual gain adjustment.

Usage
First, perform real-time auto tuning or manual gain adjustment so that vibration falls within +2 to 3 pulses.

‘Set 001 in parameter No. 31 to enter the slight vibration suppression control- mode at the time of a stop.

Parameter No. 31

0 0 1

—L- Slight vibration suppression

control execution
5-2 -6 Low acoustic noise mode

By choosing the low acoustic noise mode in pérameter No. 0, the electromagnetic noise of audible
frequency generated by the servo motor can be suppréssed by about 20dB.

Parameter No.0

—I——> Low acoustic noise mode selection

0: non-low acoustic noise
1: low acoustic noise

5-13



CHAPTER 6
OPTIONS AND AUXILIARY EQUIPMENT

This chapter describes how to use various options and auxiliary equipment.

6 — 1 Dedicated Options
6 — 1 -1 Regenerative brake options
6—-1-2 Cable connectors
6 — 1 -3 Junction terminal block
6 —1-4 Setup software
6—-1-5 RS-232C option unit (MR-C-T01)
6 —1 -6 DIN rail option
6 —2 Auxiliary Equipment
6 -2 ~1 Electric wires
6 —2 —2 No-fuse breakers - fuses - magnetic contactors
6 —2 -3 Power factor improving reactors
6 -2 -4 Relays
6 -2 -5 Surge absorbers
6 —2 -6 Noise reduction techniques
6 —2 -7 Leakage current breaker

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |[CHAPTERS5

HPM
MAINTENANCE AND INSPECTION CHAPTER 7

A D »

TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION | CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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6. OPTIONS AND AUXILIARY EQUIPMENT - -
e .

Before connecting any option or auxiliary equipment, confirrn the voltage, etc.
AWARNlNG with a tester more than 10 mlnutes after power-off OtherW|se you may get an
electric shock. e RN T :

Use the specrfred auxiliary equipment and optrons Unspecrfred ones may lead to
a fault or fire.

/A CAUTION

"6 -1 Dedicated Options
6—-1-1 Regenerative brake option
(1) Judgment of whether this option is required or not

The regenerative brake option is not required for the servo motors m the followmg cases:. )

1) HC-PQ033, 053 o f |
.Except for continuous occurrence of regeneration in a vertical motlon applrcatron or the hke
the regenerative brake optron is not requrred At this time, there is no llmlt to the frequency of
regeneration.

2) HC-PQ13, 23, 43
Except for continuous occurrence of regeneration in a vertical motlon applrcatron or the like,
the regenerative brake option is not required when the servo motor is run in the Ieft hand side
area of the curves in the following chart. At this tlme there is no limit to the frequency of re-

generation. (For the HC-PQ23, the characteristic varies according to the mput power supply

voltage.)
o 300
250 - . 250
T 200 . g 2001
= | 3
T3 (]
g / s
S1s0 - - § 150}
SURET - S ~ o
00 - : - i SR ”3 100} - lnpu’t’:po‘we_r supply voltage
' / o |~ MR-C20A1 100vAC
oo ' -=~MR:C20A1 115VAC
. B0} ‘ : 50 |- -x~ MR-C20A 200VAC
. -A~MR-20A 230VAC
. N\, . . -
0 b L 0 P ;
50 100 - 30 40
Load inertia ratio GDLGDm? , Load inertia ratio GDL?/GDm?
HC-PQ13 ‘ HC-PQ23

Note: If the input power supply voltage may become higher
than the power supply voltage-indicated in this graph,
reduce the load inertia ratio or use the regenerative
brake option. .
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250 L
§ ‘ / / | V
S 200F S
g
=
s
®
5 150}
<
° |
100f ' /
. 7 Input power supply voltage Note: If the input power supp_ly voltage may become higher
sor —+~ MR-C40A 200VAC : -- than the power supply voltage indicated in this graph,
* Z -s- MR-C40A 230VAC ~reduce the load inertia ratio or use the regenerativ‘e
g ey . h brake option. : :
0l - v , j
1 3 4
¢ . Load inertla moment ratio GDL/GDm?

HC-PQ43

(2) Selectlon of the regeneratlve brake option

pffWhen it has been determined that the regeneratlve brake option is requnred in (1), select the re-

" generative brake option as described below. ‘

-1) Simple selection method
In horizontal motion appllcatlons select the regeneratlve brake option as descrlbed below:
When the servo motor is run alone in the regenerative mode from the running speed to a stop,
the perbmissible duty is as indicated in Section 10-1 "Standard Specifications". When a load is con-
nected, the permissible duty changes’ accordmg to the inertia of the load and can be calculated
by the following formula: S o ‘

permissible duty for operation of the servo - E ' »
- Permissible motor alone (value indicated in Section 10 1 x( rated speed

Cduty R (m+1) runninQ"speed)--[t!mes/mmme]

Where m = load inertia/servo motor inertia
From the permissible duty, find whether the regeneratlve brake optlon is reqmred or not
~ Permissible duty > number of posmomng tlmes n1 [tlmes/mlnute]
Between the MR-RB013 and MR-RB033, select the one which satlsﬁes the above formula
2) To make selection according to regenerative energy.
Use the following method when regeneration occurs continuously in vertical motion applica-
tions or when it is desired to make an in-depth selection of the regenerative brake option: ‘
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a) Use the following table to calculate the regenerative energy.

,-) . Formulas for Calculating Torque and Energy for Operation
Opera- .
tion Torque Ar.vp!Ii_e[t:I t:'n ]Servo Motor Energy E [J]
] Region :
Friction -
torque ‘ ) 1 Ti= Wtdwy-No 1 £, 01047 - o
L g ) 1 9.55x10°  Tpoas +Tu+TF ‘E1 r— No- T1 . Tpsai
3 2) |Te=TusTe E2=0.1047 - No - Tz - t1
= ,
| © T T e
3 P T T ’ E4 2 V.
g_ tr (1 cycle) _ 4),8) |Tse=To (Not in regeneratlve mode. )
= -- No
[=3 (
= i (Ju+dm) - No 1 0.1047 .., . ;
=3 H U = T . - . =T e D e .
E i up ’ 5) |Ts 9.55x10°  Tpsaz TusTr |Es= > No:. Ts - Tpsaz
< i :
s 1 \ Down /|Time 6) |Te=TusTe Ee=0.1047 - No - Ts - ts
Tpsai ty t n 14 - - v . L
| i - | | ot | 7 |Tr= Wutdm) - ':40 - 1d “TusTe |Er= 0.12047 T7 Tpsdz
Psd1 T PSaz Tpsdz = 9.55x 1 psdz -
) Dnvmg) Sum total of regeneratlve energies . [ Sum total of negative energies.| m 1)
® Es to 8) Es .
& / \ : : P
2
o
© (Regenerative) ( 7)

b), Losses of servo motor and servo ampllfler in regeneratlve mode
The following table lists the efficiencies and other data of the servo motor. and servo ampll-

fier in the regenerative mode.

‘Servo Motor - Inverse Efficiency [%] Amplifier Loss [W] | Capacitor Charging [J]
HC-PQ033 - - a5 ' o
HC-PQ053 v 55 .
HC-PQ13 1 s 1 N
HC-PQ23 | 70 _

HC-PQ43 , A 85 ‘ o : ST

Inverse efficiency (n) - : Efficiency in’cluding some efficiencies - of the servo motor and
servo amplifier when rated v(regenerative) torque-is ’geneﬁr'ated at
‘rated speed. Since the efficiency changes according-to the epeed
and generated torque, allow for about 10%.

Servo amplifier loss (Ea): Loss consumed in the servo amplifier. Convert this loss into re-
generative energy in accordance with the following expression:
Ea [Joule] = P [W] - t[s] |
where t : regenerative operation time, not including driving time



6. OPTIONS AND AUXILIARY EQUIPMENT : : :
- Capacitor charging (Ec) : Energy: charged into the electrolytic eapécitor in the servo-ampli-

fier.

Subtract the servo amplifier loss from the inverse efflmency to calculate the energy con-
sumed by the regeneratlve brake opt|on
Er [Joule] = 1 - Es — Ea - Eo -
Calculate the consumptlon power of the regeneratlve brake optlon on the baS|s of smgle-
cycle operatlon perlod.tf [s] to select the regeneratwe_braﬁke optlen. ;
Pr [W] = Efti ......... S e e (6-1)
(3) Connection of the regenerative brake option
The regenerative brake option used should be cenﬁected as shown below:

. Regenerative brake optlon
Twist. MR-RB

| :u_] N LWithinSm (16.4ft)
[e] [*] |

Servo amplifier

(4) Outline drawing
¢J hole

' AR : By reme\/|n§ the mountmék brackete, .
: : ' S ~ the MR-RB013 can be installed as-
. C - oH | . -shown beiow. - , ; ‘
- _ a_ , i ; ‘ Panel
! ! i i N ~
o | i et - e} .
Lk I o - w ____; ' | | P M3 screw
BN - iy
~ I L1 w . ya
1 - — i \' 7’
EI.:- B == — Y
o A D
| |
Regeneratlve Regenerative Variable Dimensions [mm]([in]) - - Weight L
Brake . Power : [ka] Resistance
Option. . ' [e]
Model w] A|B|C|D|E|F]|Ga H J | @pD
1 o e 110 | 101 | 85 | 18| 35 | 16 | 45 | 18 | 32 | 0. ot
- MR-RBO13 10 (4.33)|(3.98) | (3.35)| (0.71) | (1.38) |(0.69) | 0.18) | 0.71) [0 13) | 02y | 2
BN 192 | 173 | 152 ("26 | 54 | 22 | 6 | 26| 32 | 0.2 .
MR-RBO33 | 30 (7.56)|(6.81)| (5.98) | (1.02) | 2.13) | (0.87) | (0.24) | (1.02) |(0.13) | (0.4) 52
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6—1-2 Cable connectors

Use the encoder cable 1) or 2) after confirming the required wiring length. When the encoder ca-

°
ble is to be fabricated by yourself, use the encoder connector set 3) and refer to (2) in this sec-
tion.

e To connect the control signals, they may either be exported directly using the CN1 connector 4)
or via the CN1-junction terminal block cable 5) to the junction terminal block 9). Use the options
according to the connection method.

e To use the RS-232C communication function, use the RS-232C option unit 8) and the communi-
cation cable 6) or 7) which matches the personal computer used.

Servo motor Servo amplifier 9) ,
5) Positioning
CN1 ]‘1 I:‘ '@E unit
1) 2) '
—{ 15 M—_}~{jow 70
i : i
-]::::::::Q-é L J
{1 il p—
3) 3) CN3 4) :: pera ion
—— \_\_-_-_-)% panel
CN3
CNBA[ = D 6)7) J:}] Personal
uter
8) comp
Model Product Description
1) {Standard encoder cable for MR-JCCBLOM-L Servo motor encoder  Servo motor encoder side Servo amplifier side connector
HC-PQ series Cable length in O: connector (AMP make) (3M make or equivalent)
~ 2, 5,10, 20, 30 [m] 1-172161-9 (housing) 10120-3000VE (connector)
% 10320-52F0-008 (Shell kit)
5 {2) [Highly-flexible, long-life MR-JCCBLOM-H
° encoder cable for HC-PQ Cable length in [J: R
2 series 2, 5, 10, 20, 30, 40, 50 [m] i _- 1
G [3) |Encoder connector for MR-CCNS Junction connector (AMP make) Servo amplifier side connector
2 HC-PQ series 1-172161-9 (housing) (3M make or equivalent)
° 170359-1 (connector) 10120-3000VE (connector)
2 MTI-0002 (clamp) 10320-52F0-008 (Shell kit)
4) | Select one of these for CN1 MR-CCN1 Servo amplifier side connector
(3M make or equivalent)
> 10120-3000VE (connector)
O 10320-52F0-008 (Shell kit)
o
[ ]
3
% 5) {Cabile for junction terminal MR-CTBLOSM Junction terminal block side connector Servo amplifier side connector
® block Cable length: 0.5[m] HIF3BA-20D-2.54R (Horose Electric make) (8M make or equivalent)
5 10120-B000EL {connector)
2 10320-8210-000 (shell kit)
’ i {J
6) |Communication cable for MR-CPC98CBL3M RS-232C option side connector (3M make or equivalent) PCO98 series
PCo8 Cable length: 3[m] 10120-6000VE(Connector) personal computer side connector
10320-3210-000 (Shell kit) (Japan Aviation Electonics)
DE-25PF-N (Connector)
DE-C2-J9 (Shell kit)
2 C )
9 7} | Communication cable for MR-CPCATCBL3M RS-232C option side connector (3M make or equivalent) DOs/NV
hd Dos/vV Cable length: 3[m] 10120-6000VE(Connector) personal computer side connector
10320-3210-000 (Shell kit) (Japan Aviation Electonics)
DE-9SF-N (Connector)
DE-C1-J6-S6 (Shell kit)
8) |RS-232C option unit MR-C-T01 Refer to Section 6 —1 - 5.
9) [Junction terminal block MR-TB20 Refer to Section 6 — 1 - 3.

6—-6




6. OPTIONS AND AUXILIARY EQUIPMENT e BT

(1) Connector outline drawings :
. [Unit: mm]

Servo amplifier Connector for CN1, CN2 7 N o ‘
RS-232C option unit Connector for CN3A Junction connector for encoder (Nippon AMP make)

(Sumitomo 3M make)

Model Model .
Connector i 10120-3000VE T Housing 1 1-172161-9
Shell kit. - : 10320-52F0-008 - Vi Do e Connector pin - :°170359-1
Crimp termination tool  : 755330-1
12.0 (0.48) &
0 .
] L. S 14 (0.55) ) 23.7 (0.83)
S — ,
-& E s J —
) . 14.0 - : . a5 @D
22.0 (0.87) - (0.85) - Logo, éto. are Sl 1T = I'I SR
indgicated here. < N LL g“g :]:
[:j E - gl_'_i@ S .
Ery — <  Sadudndud: 3
h$ ! = H ) 14.2 (0.17) i
pot B i ' i
S
3| @] I [®© , O] BN [©]
23020 ‘ (102:0) : MEMO  The \qrimp‘,te‘r’r}nvination tool is required for
) RANDUM wiring to the connector. For the crimp termi-
_ nation tool, contact Nippon AMP.
Model
Connector : 10120-6000EL
Shell kit: : 10320-3210-000

[Unit: mm (in)]

$6.7 (0.26)

11.5 (0.45)

Logo, etc. are
indicated here.
—

~
33.0 (1.30)
42.0 (1.65)

" .—l
‘ 207 (1.17) |
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(2) Assembling of cable

fThe:specifications and connection of each cable are indicated below. A fabricated cable should

be as specified in this section or equivalent and connected correctly;, UsevthéliC'ablléﬁ conforming to

the following list.

Lead Insulation.Shea'th:OD

- Cable Type:

Size . L
[mm?] " (Note) . “d[mm(in)] Recommended Wire Model
0.2 UL2076- s Encoder cable
- 0.9 to 1.27 AWG28 ’A_7pgi:_|{_ (BLA’CK) ... | Communication cable
] (0.04 to 0.05) o
0.3 - : - x\l/'fg;f N Encoder cable

Note: d is és shown below.

- -Conductor

Insulation sheath

Sectional view of lead

For the connector CN1, CN2 df CN3A, cq_n_hec_t _f‘he external conductor of the shielded cable to the

ground plate securely as shown below.
a. Termination of external conductor

RS

|

External
conductor

!

Sheath -

' Strip the sheath.

b. Fitting of the ground plate

|

Core

External

. Sheath

conductor

Pull back the external conductor
to cover the sheath. =

Ground plate



6. OPTIONS AND AUXILIARY EQUIPMENT =~ N
e e e

1) Encoder cable

When fabricating the encoder cable,.connect it correctly.. Otherwise, misopera-
/A\ CAUTION

. tion may lead to injury.

| Optional cables | }
MR-JCCBL2M-L MR-JCCBL10M-L MR-JCCBL10M-H-

MR-JCCBL5M-L 4 to e o
MR-JCCBL2M-H MR-JCCBL30OM-L " - MR-JCCBLSOM-H
MR-JCCBL5M-H . _

Servo amplifier Encoder Servo amplifier Encoder Seivo amplifier Encoder
. side side ) side side side - side
P5 19 I’ 7 PS5 19 H- l' =7 p5. [ 19 i’ =31 7

LG 11 3 : LG 11 =+ LG 11 A
Ps | 20 f P5. | 20 — Ps |20 Tl
LG 12 - LG 12 =+ LG 12 A
_P§ 18 l' . Ps | 18 IT i
LG -2 + e | 2 H 3
PS5 10 l’ 10
H—id 8 LG 3 v 8 3 > 8
MR 7 I' 1 MR 7 I' 1 MR 7 " 1
MRR | 17 + 2 MRR | 17 4 2 MRR | 17 A 2
MD 6 £ 4 ‘MD 6 e 4 MD 6 4
MDR | 16 ,' 5 MDR | 16 ,l - 5. MDR | 16 ,I 5
BT 9 £ 3 BT 9 l' 371 BT 9 J’ [ 3
LG 1 < LG 1 - . LG 1 <
v | - o Jor
SD Plate [..7 49 sb Plate faat . : S 9| sD Plate foet [*)

[ For fabrication | ‘ } ‘ ,
"« Connection distance of less than 10m (32ft) « Connection distance of 10m (32ft) to 50m (164ft)

Encoder Servo amplifier Encoder Servo amplifier

side - side side (Note) side
PS5 7 - |’ - 19 |Ps P5 7 |' 19 |Ps
rs 1" 7 11 LG
I’ 20 I’ - 20 |P5
LG 8 ’; 12 —3 12 LG~
MR 1 l' 7 |MR I’ 10 |P5
MRR | 2 = 17 {MRR - R 1 w3 e
MD 4 |’ 6. [Mp - |- ~f“- 18 |Ps
MDR| § -+ 16 |MDR LG 8 vs LG
SHD | 9 Sod . Plate {SHD MR ] i’ MR
MRR | 2 7 MRR
MD 4 i’ MD
MDR| 5 > MDR
SHD 9 Plate |SHD

Note: When 0.3mm? (AWG22) wires are used, three wires are
connected to each of P5 and LG. . .

2) Junction terminal block cable

Junction terminal block side Servo amplifier side (CN1 side)
iote) Terminal N
% ercdaes | Pin No. | Pin No.
V+ 10 B1 1
L_ALM o A f 2
PF 11 B2 r 3
OP 1 A2 ]' 4
SG 12 B3 | ¥ 5
X 2 [
NP i3 B4 I' - 7
NG 3 Ad ¥ 8
PP 14 B5 l' 9
PG 4 A5 + 10
SG 5 AB I' 12
CR 16 B7 ; i3
LSN 6 AT i‘ 14
. LSP 17 B8 ’ 15
V5 7 A8 | l’ 6
SON i8 B9 + 17
X 8 18
OPC’ 19 B10 i’ 19
V24 9 A10 3 20
SD 15 B6 11

Note: Label for position control mode.
Signals change with the parameter setting and control mode.
Use the accessory signal seals to change the signal abbreviations.

6-9.
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3) Communication cable

NOTICE

~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.

Select the communication cable according to the RS-232C connector shape of the personal

‘computer used. L
When fabricating the cable, refer to the connection diagram mf"thls' sectlon The followmg must

be observed in fabncatlon

. Always use a shielded, multl -core cable and connect the shlel

With" FG 'securely

» The maximum wmng dlstance Wthh depends on the surroundmg enwronment is 15m in a well-
environmental offlce with minimal noise. Use the cable over t,he.shortest possible distance.

Connection diagram -
+ MR-CPC98CBL3M

Personal computer side

SD

RD
SG
RS
Cs

2

1L I RN

D-SUBZ25 pins (Note) -

Note: The PC98 Note also has- the connector of half-pitch 14 pins. :
- Confirm the shape of the RS-232C connector of the personal computer used

RS232C option unit

FG

RXD
GND
TXD
GND

Half- pltch 20 pins

* MR- CPCATCBL3
Personal computer

M
RS232C option unit

o y-{Piate] Fa

™D | 3 = 2 | A

| ~+ - 1 | GND
RXD | 2 l" ——— 12 | .TXD
GND 5 ~ 11 |"GND
RTS 7 M e e e - S -
crs | 8 [
DSR 6 =
DTR | 4- e
D- SUBQ pms = - Half-pitch 20 pins

6-10
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6 —-1-3 Junction terminal block
(1) How to use the junction terminal block

Always use the junction terminal block (MR-TB20) with the junction terminal block cable(MR-

CTBLO5M) as a set. A connection example is shown below:

Servo amplifier

block cable =
{MR-CTBLO5M)

Cable clamp
. (ABRSBAN-ESET) .
CN1A ' ‘
or
CN1B Junction terminal

Junction terminal block
MR-TB20

Groundvthe junction terminal block cable on the junctioh term'ina! block Side With the standard ac-
- cessory cable clamp fitting (AERSBAN- ESET) ‘For the use of the cable clamp flttlng, refer to (3),

Sectlon 6 - 2 4.
"(2) Terminal Iabels

The juhction terminal block has three terminal block labels which indicate signal arrangement.
Out of these labels, use the one for MR-C. This label is for use in the position control mode.
- When the parameter settings of /0 S|gnals have been changed or the position control mode is
sw1tched to the speed or torque control mode, refer to (2) in Section 6 — 1- 2 or (2) in Section 3 —

1-2 and apply the accessory S|gnal seales to the labels.

(3) Outline drawing

126 (4.96)

L 117 (4.61)

50 (1.97)
60 (2.36)

@E@M el

N\ 2445 (0.18)

Terminal screw : M35 .
Applicable cable: Max. 2mm
(Crimping terminal width:

6-11
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6. OPTIONS AND AUXILIARY EQUIPMENT - S

6-1-4 Setup software ; I

The setup software (MR-ZJW3-SETUPS31E or later) uses the communication function-of the servo am-
plifier tprperfko,rmy parameter setting changes, graph display, test operation, etc. on a personal com-
puter.

(1) Specifications

Item V e Description.
Communication signal |RS-232C standard - ' ' :
Baudrate DOS/V system: 19200bps
- Batch display, high-speed display : IR
Monitor Graph display (m|mmum resolution changes acco n tp the processing speed of the personal
computer) U - o
Alarm Alarm display, alarm hlstory :
Diagnosis DI/DO display, software humber display, tuning data display
" Parameters Data setting, list display, change list display, detailed infortmation display -
Test operation Jog operation, DO forced output (output signal forced output)
File 6peration Data read, storage, pnntlng o
Others Help display

Note: On some personal computers, setup software may not run properly.

2) Syetem configuration
1) Components

To use setup software the followmg components are requlred addltlon to the servo ampllfler

and servo motor. Make up a system |n accordance with the msta Iatlon gunde of each equupment

Model Description

Which contains a 80386 or more CPU and on which Windows 3.1-95 runs (80486 or more recom-
mended). Memory : 8MB or more, hard disk : 1MB or more, senat port used.

Personal computer

[oF] Windows 3.1-95
Display 640 x 400 or more color or 16-tone monochrome display which can be used WIth Wmdows 3 1- 95
Keyboard Which can be connected to the personal computer. : B
Mouse Which can be used with Windows 3.1.95. Note that a serial mouse is not used.
Printer ’ Which can be used with Windows 3.1-95.

MR-CPCATCBL3M N L
When these cannot be used,, refer to Seetion 6-1-2 ahqif_,ehl"igate.
RS-232C option unit |MR-C-TO1 -

Communication cable

Note: Windows is the trade mark of Microsoft Corhoration, USA
2) Configuration diagram '

RS-232C. Servo amplifier
Option unit
MR-C-TO1 -

’ ' CN3
-~ [m] ™[
CN3A - H

Personal computer

CN3 CN2

" Servo motor

to RS-232C .
Connector - .~ communication cable

6-12



6. OPTIONS AND AUXILIARY EQUIPMENT .
L
6-1-5 RS-232C option unit (MR-C-T01)

This unit is required to use the setup software. ‘

(1) Installation and removal of the unit

Install or remove option unit as vertically as possible to or from‘the‘ servo
NOTICE amplifier. If it is installed or removed diagonally, the connector CN3 may be
damaged. '

1) Installation , ,
Install the unit after disconnecting the encoder cable from CN2. Securely insert the two
catches of the MR-C-TO01 into the sockets of the servo amplifier.

MEMO Install option unit ‘after fixihg the servo amplifier on the control box. After
RANDUM installation, the servo amp.lifi‘er‘,, fixing holes are covered by the option unit and
the servo amplifier cannot be fi)&ed_to the control box.
2) Removal

Hold down the PB button and pull the front side down about 5mm (0.20). Then, pull the back
side off. P

> [Unit: mm (in)]

oy i
g8 | i
TR | :
jeigl 3
1B | L g
T 2.5 (0.19) <
; ] 8
¥ P !
; ST T il
eI VS = ' ~8
had I8 I/ — »#———g— H N
'd /"’" LLLL —< —y— =
S AN
. = C1-7 105 (4.49) [1(0.08)
[ 1




6. OPTIONS AND AUXILIARY EQUIPMENT | |

6 —-1—6 DIN rail option (released soon) . : ;
For ease of installation, use the DIN rail option (MR-DINO1) when installing more than one servo am-
plifier on a wall. ‘

(1) Outline drawing

Details n_pt yet determined I e

(2) How to use the option

1) Installation to the servo amplifier

Screw the DIN rail option tight on the servo amplifier.
R ~Screw M4 x 1

q

ffg S 1
i
iy

Yy

DIN rail option.
MR-DIN
MR-DINOT —___

: Servo'ampliﬁer

Screw M4 x 12 - :
2) Fitting into the DIN rail : - 8) Removal from DIN rail
Hitch the upper catch in the DIN rail. Push the catch in k
until it clicks. =~ - ' "

~ After pulling the hook down,
ull the‘sylebr‘\"/o amplifier toward
' you and lift it to remove.

’ I BN L S
(ee 000000000000 |7 7 oo 000000000000 [} 7
| D wall || U 2
AIN rail N rail

7 2. Pull toward You. Hook
1. Pull down hook.

6- 14



6. OPTIONS AND AUXILIARY EQUIPMENT o
-6 —2 Auxiliary Equipment ,

The auxiliary equipment used must be those specified in this section or equivalent. To comply with
the EN or UL/C-UL Standard, use the equipment which-conform to the corr_espondihg standard.

6-2—-1 Electric wires

: L , - »(Note 1)WMmm2] N Torque
Servo Amplifier =/ "o T Uvw+ | PC Electromagnetic brake | (pound inch)
MR-C10A o .
MR-C20A . - 0.75 . ~
MR-C10A1 075 | (AWG18) (Ngtfsg) 0.75 56
MR-C20A1 (AWG18) A (AWG18) .

= - 55— (AWG18)
MR-C40A (AWG16)

Note: 1. The wires are based on the 600V vinyl wires. The wires (U, V, W) in the table assume
that the distance between the servo motor and servo ampliﬁ‘er is 30mor less. °
2. Twist the wires for connection of the regenerative brake option (P, C). -
6-2-2 No-fuse breakers - fuses - magnetic contactors R

o |No-Fuse| ~ = "~ Fuse Madnetic Contactor
Servo Amplifier . Current [A] | Voltage [V] A B c
MR-C10A -
MR-C20A . . v S
MR-C10A1 - 10 AC250 | S-N18|S-N21 | §-N21
MR-C20A1 ~ ~ “INF30 | [ '
MR-C40A type 10A |- - Powerjactor,'improving reaéfor
. . R 2> t be installed.
6 -2 -3 Power factor.improving reactors g Nauie
N : ) . N N . &
When connecting-directly to-a-large capacity power transformer 8 - :
. s . : > 500
(500kVA or more, with wiring 10m or less), an excessive current o : B A
. C , . v 3 .1 c
will flow when the power is switched on, and may damage the g 50—
v , g
o

converter section. In such a case, install a power factor improv- s - 16 : 50
ing reactor (FR-BAL) to suppress the current. ' o AVl Wiring length [m]

Outline drawing and connection diagram of the power factor improving reactor

Vamvamvan )
. L |2
. :
S o ‘
D \F mounting screw ‘ . Servo amplifier
Terminal block ‘ ‘ '
. . B! ] L
Specification : . i . 1
number Power supply ——O o——(b\b—) L2
== 1
Serial number [] 5
O —_——
1 servo Dimensions [mm (in)] Weight
: fee Model - X
I.#.l Amplifier A . B} C D E F [kg (Ib)]
MR-C10A ' ' |
135 {1 64 | 120 | 120 | 45 2
MR-C20A FR-BAL-0.4K M4
MR-G10AT (5.31)[(2.52)|(4.72)[(4.72)|(1.77) (4.4)
MR-C20A1 135 | 74 | 120 | 120 | 57 3
MR-C40A |71 -BALOTSK| o oisl2.on)|@4.72)|4.72)l2.28)] M* | (6.6)
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6-2-4 Relays
The following relays should be used with the interfaces:

'Invterface o o D Selection Example

Relay used for.switching. sngnals on/off
Relay used espemally for switching analog |nput command To prevent defective contacts, use a relay for small S|gnal

and digital input command (interface DI-1) ) (twin contacts).
(Ex) OMRON : type GZA MY

Relay used for digital output signals (interface DO-1) . (Sg(a)ll(;:;l;yomith :f:eDﬁYor 24VDC ?f 40mA or less -

6-2-5 Surge absorbers ; ;
When wiring the electromagnetic brake, always use a surge: absorber Use the followmg surge ab-

sorber or equivalent.
Insulate the wiring as shown in the dlagram

Maximum Rating =~ o statie | '
PSS R : |- Varistor Voltage
‘ ~Maximum - Capacity Rating (Flangg)“
Permissible Circuit ‘Surge - Energy Rated Power Limit Voltage | (Reference | - VimA’
Voltage Immunity | Immunity - | . . - value) - '
AC[Vme] | DCIV] [A] ot | (4] W || v | R | M
a1 S Rl R - 220
140. 180 500/t]me 5 0.4 2513607 |- 300 (198 to 242)

Note: 1 time = 8 20us

(Example) ERZ C10DK221 (Matsushlta Electric make)
TNR- 12G221K (Marcon Electronics make)
* Outline drawing [mm (in)] (ERZ-C10DK221)

13.5 4.7 +1.0 (0.19 +£0.04)
1 (0.53) 1
[~
wig
©©
v—é 3
" Vinyl tube”
3 2
- —~0 . : H ~
° RE .
[ -3 Solderless terminal
s S for M4 screw
40.8 (0.03) e = :
< @ :
c" B

6—-16
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6-2-

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 uses small signals, it requires general noise reduction as men-

tioned below.

And, since the output of the servo amplifier is chopped by high carrier~frequencies, the servo amplifier

can be a source of noise. If peripheral devices malfunction due to noises produced by the servo am-

plifier,

noise preventive measures must be provided. The measures will vary slightly according to the

route of noise transmission.

1)

General reduction techniques

« Avoid laying power lines (input and output cables) and sighal cables side by side or do not
- bundle them together. Separate power lines from signal cables. |

« Use shielded twisted-wire pair cables for connecting to an encoder and for control signal
- transmission, and connect the shield to the SD terrhinal.

« Ground the servo amplifier, servo motor, etc. together at one point (refer to Section 3 - 4).
Reduction techniques for external noises that cause the servo amplifier to malfun.ction

If there are noise sources (such-as magnetic contactor, magnetic brake, and a large number of

. 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 n0|se sources to suppress n0|ses ‘

e Attach data line. ﬁlters to the signal cables »

o Ground the sh|elds of the encoder connectmg W|re and the control srgnal cables with cable

.3)

clamp f|tt|ngs
Technlques for noises radlated by the servo ampllfler that cause perlpheral dewces to malfunc-

tion

Noises which the servo amplifier produces are classified into those whlch are radiated from the

cables connected to the servo amplifier body and the servo amplifier main circuits (input and

~outputvcircuits) those which are induced electromagn’etically‘or statically by the signal cables

of the peripheral devices which are located-close to the main circuit wires, and those which are _
transmitted through the power supply cables.

Noises produced by the servo [ . \ Noise radiated directly from the
amplifier l N0|ses transmitted in the air l servo amplifier ...Route 1)
Noise radiated from the power sup-|. Route 2) -
" |ply:cable -
| Noise radiated from the wires con- .|
i : nected to the servo motor -Route 3)
—r Magnetic induction noise . ] .Routes 4) and: 5)
——[ Static induction noise: ] .Route 6)
Noises transmitted through ) Noise transmitted through the Route 7)
electric channels power supply cable
Noise sneaking from the ground-
ing wire due to leak current --.Route 8)
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T
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'

|

i
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!
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s
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L7 2) |
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! ! i Sensor

: : : power

| ; 1) ; supply

: U Servo a :

Y Y T2 amplifier H i —l—l
Instru- Recei . o T
ment eceiver ; L g

Ty Sensor |
v ey 1
3)’ '

.Servo motor (SRR S IR -

Noise

Transmission Countermeasures
Route
' When measuring instruments, receivers, sensors, etc. which handlé weak signals and may malfunction
due to noise and their signal cables are installed on a panel together with a servo ampllfler or close to a
servo amplifier, such devices may malfunction due to noise transmltted through the air. The following
techniques are required.
(1) Provide maximum. clearance between the devuces which are llable to be lnfluenced by noise and a
servo amplifier.
1) 2) 3) (2) Provide maximum clearance between the signal cables whlch are Izable to be mfluenced by noise and
o ‘ the 1/O ‘cables of the servo amplifier.
(3) Avoid laying the power lines (I/O cables of the servo amplmer) and s:gnal cables snde by slde or bun-
dling them together
_|(4) Insert a line noise fllter FR-BSF01 to the I/O cables or a radio frequency nmse fllter (FR-BIF) on the
input line.
(5) Use shielded wires for signal and power cables or put cables in separate metal conduits.
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 sighal cables and malfunction may occur.
The following are required.
-(1) Provide maximum clearance between the devices which are- Ilable to be influenced: by noise and a
4) 5) 6) servo amplifier.
(2) Provide maximum clearance between the signal cables whlch are liable to be |nfluenced by noise and
the I/0 cables of the servo ampilifier.
(3) Avoid laying the power lines (I/O cables of the servo amplmer) and signal cables side by side or bun-
" dling them together.
{(4) Use shielded wires for signal and power cables or put the cables in separate metal conduits.
When the power supply of peripheral devices is connected to the power supply of the servo amplifier sys-
L tem, noises produced by the servo amplifier may be transmitted backward through the power supply cable
-7 -land the devices may malfunction. The following techniques are required.
S (1) Insert a radio frequency noise filter (FR-BIF) on the power cables (I/O cables) of the servo amplifier.
(2) Insert a line noise filter (FR-BSFO01) on the power cables of the servo ampilifier.
When the cables of peripheral devices are connected to the servo amplifier to make a closed loop circuit,
8) leakage current may flow to malfunction the peripheral devices. In that case, malfunction may be

prevented by disconnecting the grounding wire of the peripheral device.
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6. OPTIONS AND AUXILIARY EQUIPMENT o | )
S S e e

(1) Data line filter
Noise can be prevented by installing a data line filter onto encoder cable, etc.

Example Data line filter: ZCAT3035-1330 [TDK make]

ESD-SR-25- - [Tokin make]
Impedance specifications (ZCAT3035-1330)

[Unit: mm (in)]

Impedance []
Loop for fixing the cable band

10 to 100MHz 100 to 500MHz"
80 150

39 +1 (1.54 £0.04

34 +1
(1.34 +0.04)

$30 £1 (1.18 £0.04)

NG
El
[El
413 +1

(0.51+0.04)

i

The above impedance value includes

the impedance of the cable (measured = = v :
: : Product Lot number
value) and isnot a guaranteed value. hame .

Outline drawing (ZCAT3035-1330)

(2) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic

brake or the like near the servo amplifier is shown below. Use this product or equivalent.

T T

Surge suppressor /I/

lo

@

Surge suppressor

O O QO

This distance should be

~ short (20cm (0.79'in) or less).

Surge suppressor

(Ex.) 972A-2003 504 11 :
(Matsuo Electric make ... 200VAC rating)

VI::ttae:e c R Test Voltage Outline Drawing [Unit: mm (in)]
F Q .
e [LF] [2] vl .
Blue vinyl cord
200 0.5 50 Across T-C .
' (1W) 1000 (1 to 5s) Vinyl sheath
.
Pitarg) | SEE | | SR26%
-39 £0.12) or less
s 1055 20.08) 94 (0.16)}
1.5 . {200(7.87 31.5 +1
23"01'1%'%7 ?18;91 +0.08) J.or |('nore) (1.24 £0.04)

Note that a diode should be installed to a DC relay, DC valve

orthe like. :
: oy
“Maximum voltage Not less than 4 times the drive volt- | 7

age of the relay or the like
Not less than twice the drive current » L lq—
of the relay or the like

- Maximum current :
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6. OPTIONS AND AUXILIARY EQUIPMENT

(3) Cable clamp fitting (AERSBAN-LCISET)
The shield wire earth plate normally only needs to be

connected to the connector’s SD terminal. However, . .- '='|le==
the effect can be increased by directly connecting the . | _,HJ[ Cabl
: - ; able

~ wire 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 ex-j;‘;f;
pose the‘k'sh':ield, and insert that part into the earth
plate with the cable clamp. If the cable is thin, clamp

le Cable clamp
(A, B) .

several cables in a bunch.

~The clamp comes as a set With the earth plate. ‘
‘ o Clamp section diagram

¢ Outline drawing C e
Unit: mm (in)]
Earth plate ’ Cable clamp [

2-¢5 (0.20) hole 17.5 (0.69)
Installation )
hole o .
S o )
24 - .
g ‘ é: — .8l
S : Jl 8=
e v ] =
[} ‘: o :
(=3 < O .
ala § \ _._._._._.___‘___t' S ¥ < l‘ L or less 10 (0.39)
T e i RO : '
S — — LS % -
wlo © I S8 _ v .wfg
8 e - _ s
S 1 3 : kg o
T : | | | ]
. . N
: 6(0.24) |22 (0.87) o
M4 screw* ‘ '
35 (1.38)
e ‘ N
1). Always: wire from the earth plate to the cabinet ground.
- 2) *Screw hole for wiring to cabinet ground.
A B c Enclosed Fittings " Clamp L
100 86 30 _ o 70
AERSBAN-DSET (3.94) (3.39) (1.18) Clamp A : 2pcs. A | (278
AERSBAN-ESET 70 | 6 - | clampB : 1pe. B 45
(2.76) (2.20) ‘ " ‘ (1.77)




6. OPTIONS AND AUXILIARY EQUIPMENT = Co e
(4) Line noise filter (FR-BSF01)
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 cur-
rent) especially within 0.5MHz to 5MHz band.

" Connection Chart o | ‘Outline Drawing [Unit: mm (in)]
* Wind the wires connected to a three-phdse current on equal|FR-BSFO1 " :
number of times in the same direction,. and connect the filter R 110 (4.33) . ,
to tl'}e' power supply side and output side of the servo | 95 (3.74) | 2-$5 (0.20)
amplifier. _ i {

* The effect of the filter on the power supply side becoms
higher as the number of winds becomes larger. The number of | -
tumns is generally four. On the output side, the number of|"
tums must be four or less. _ .. 65 (2.56)

Note 1. Do not wind the grounding wire together with the three- —

phase power wires. The filter effect will decrease. Use|
special caution when a four-core cable is used. Use a
“separate wire for grounding.

Note 2: If the wires are too thick to be wound, use two fllters or

more and the number of turns should be as mentioned

above. I T . /

22 (0.87)
&

433 .3

Example 1 NFB [O]  Servo amplifier Example 2 NFB Servo amplifier
‘ — | S | o [
Power___ & L+ S Power . A .
supply supply
L2 g .
Line noise .Line noise
filter. 5 ] o .. filter

Two filters are used

(Number of turns: 4) (Total number of tumns: 4) -

(5) Radio noise fllter (FR-BIF)...exclusively for the input side
This filter is effective in suppressing noises radiated from the power supply side of the servo am-
plifier especially in 10MHz and lower radio frequency band. The FR-BIF is designed for three-pole
“input. When the FR-BIF is used with this servé amplifiér, inéulaté the unu’s_'ed termiﬁalé;

Connection Chart : ) Outline Drawin'g [Unit: mm (in)]

Make the connecti'ng cables.as short as possible.

Grounding is:always required. | _ White . Leakage current: 4mA
. L : o i 5.-Red - .Blue = Green L :
T . Servo amplifier - =T _
| NFB 2 S +
—oIc i - L1 o
-
3 | B
Power - . < .
supply — © 7 ' Le 29 (1.14)

$5 (0.20) hole
s -

— . <2
F;J— r—Thr— 4 o N
. . - = ’ 29 (1.14) |7 (0.28)
Radio noise = ( 58 (2.28) K —i
filter ' 44 (1.79)
FR-BIF




6. OPTIONS AND AUXILIARY EQUIPMENT

6 -2 -7 Leakage current breaker

High-frequency chopper current controlled by pulse width modulation flows in the AC servo circuit.
Leakage current containing the harmonlc contents is Iarger than that of a motor which'is run with a
commercial power supply , ' .

Select a leakage current breaker as mentioned below, and grouhd the servo ampliﬁer servo rhotor
etc. securely. Make the input and output cables as short as- possmle_ and also ‘make the groundlng
wire as Iong as possible (about 30cm(11.8in)) to minimize Ieakage c rrents :

" Selection
e Leakage current on the electric channel S _:
' ) 5.5mm? x 50m.
from the leakage current breaker to the in- : -

put terminal of the servo amplifier: Ig1 [mA] -

(Obtain from Fig. 6-1.) Servo.

. amplifier
» Leakage current on the electric channel T
from the output terminal of the servo ampli- =
lga

fler to the servo motor 192 [mA]
(Obtam from Fig. 6-1.) :
« Leakage current when a filter is connected to the input side: Ign:[mA] (4.4[mA] per one FR-BIF)i
» Leakage current of the servo amplifier: Iga [mA] (2[mA]) o '
e Leakage current of the servo motor lgm [mA] (Obtain from Table 6-1 )

Rated sensitivity current > 10 - {Ig1 + Ign + lga + K - (192 +. Igm)}[mA
K: Constant considering the harmonic contents
(varies according to the frequency characteristics of the leakage circuit breaker) - -
Models provided with countermeasures against harmomcs and surge: K=1
(equivalent to MITSUBISHI NV-SF or CF) ' ' e

" General models (equivalent to MITSUBISHI NV-CA, CSorSS) =~ :K=3"
L 120 , : , Table 6-1 Leakage Current of Servo . Table 6-2 Leakage Circuit Breaker
< Jd | = 1 : Motor (Igm) . N Selection Example
E 10 —TT T —1 o R
T e S
[
s 6ol i : ~ Rated Sensitivity
o [ Servo Motor Servo Current of Leakage -
LA ~ ) :
& 4 1= ‘ kwy  |Leakage CurrentimAlf 1 pplifier | Circuit Breake
E Bl : [mA]
3 ———
: a . 0.03 to 0.4 0.1 MR-C10A(1)
2 35558 142238 80150 . MR-CsOA()| 15
. : Cable size [mm?] N _ \
Fig. 6-1  Leakage Current per 1km . - MR-C40A
) (lg1, 192) when CV Cable : -

Is Laid in a Metal Conduit



CHAPTER 7
MAINTENANCE AND INSPECTION

This chapter describes maintenance items.

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTERS5

’ CHAPTER 6
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11

OPTIONAL PRODUCTS CHAPTER 12
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7. MAINTENANCE AND INSPECTION

1. Before starting maintenance or inspection, switch power off and wart for more
than 10 mlnutes Then, “confirm the voltage IS zero . wrth muIt| meter Other-

, v wise, you may get an electric shock. .~ o BT 0
A WARNING . L

. Any person who is involved in ma‘.lleDaﬂQe" and inspection should-be fully-

competent to do the work. Otherwise, you may get an electric shock. For re-

pair and parts replacement, contact our safes representative.

- 1. Do not test the control circuit of the servo amplifier with a megger (measure
NQT|CE ~insulation resrstance)

2. Do not disassemble or repair on the customer side.

(1) Check areas

It is recommended to make the following checks periodically;
1) Check for loose terminal block screws. Retighten any loose screws.

2) Check the servo motor bearings, brake section, etc. for unusual noise.

3) Check that there are no scratches or cracks in the cables (especially the encoder cable). Carry
out the periodic inspection eccordmg to the usage conditions for the moving parts.

4) Check the servo motor shaft and coupling for misalignment.

(2) Life |
The servo amplifier and servo motor have the following standard lives. Which will vary according

to the usage and environmental conditions. -

: " Replacement Parts ~ - o "~ Standard Life . Remarks
“ |Servo amplifier 10 years Standard‘life’is‘a referencevalue.
~ . ... .. .|Without reduction gear 20,000-to 30,000 hours When the.standard life.is not.reached, change
, ?9"’9 motor With reduction gear 20,000 hours the parts as soon as possible.if a fault is found.

| 1 ) Servo amplifier : The characteristics of‘the smoothing capacitor will ‘deterioréte because of
effects from the rlpple current. The life of the capacrtor W|II differ greatly ac-
cording to the amblent temperature and usage condltlons “When operated

under normal environmental conditions, the: life. will be:.approximately 10

_ ‘ years. . o , o
"bf'-:""2)-f‘S’ervo‘motor _ . Under the rated speed and rated Ioad the life of the beanngs on the servo
B motor without reduction gear is 20,000 to 30;000 hours and that of the bear-
ings on the servo motor with reduction gear.is- 20,000 hours. This will differ
on the operation conditions, but the servomotor should»be"repla'ced when

abnormal sound or vibration is found-. B ‘



CHAPTER 8
TROUBLESHOOTING

This chapter gives the alarm codes, their definitions and corrective actions. When
any alarm has occurred, refer to this chapter and take the corresponding action.

Alarm List

MA

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER S
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6

CHAPTER 7

| CHAPTER 8

CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11

OPTIONAL PRODUCTS

CHAPTER 12
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8. TROUBLESHOOTING

/\ CAUTION

alarm, and restart operation.

When any alarm has occurred, eliminate its cause, ensure safety, then reset the

NOTICE

When the regeneration fault (A30) or overioad (A50) alarm has occurred, always

remove the cause of occurrence before restarting operation. If operation is re-

peated by switching power off to reset the alarm, the servo motor, servo ampli-
fier and regenerative brake option will fail! '

When an alarm .occurs, the trouble signal (ALM) switches off. Therefore, the magnetic contactor in-

stalled before the power input terminals (L1, L2) swntches off and power is switched off. For several

seconds after that, the corresponding alarm code is dlsplayed and then disappears.

Switch power on again, refer to the alarm history, and confirm the alarms that have occurred. The

alarm definitions and their corrective actions are as follows.

Display

Alarm Name

Definition

Cause

Action

A10

Undervoltage

Power supply voltage dropped.

MR-COA : 165V or less
MR-CJA1: 83V or less

-y

. Power supply voltage is low.

Review the power supply.

2. Power switched on within 5s

after it had switched off.

3. Instantaneous power failure

of 15ms or longer occurred.

4. Shortage of power supply ca-

pacity caused the power sup-
ply voltage to drop at start,
etc.

5. Faulty parts in the servo am-

plifier
—— Checking-method-
If all connectors have been -
disconnected and power
switched on, the alarm™
(A1 0) occurs. ;

Change the servo ampilifier.

| A2

Memory error 1

RAM/ROM memory error

Faulty parts in the servo ampll-
fier

Watchdog

CPU/parts error

A15 -

Memory error 2

EEPROM error

If all connectors have been
disconnected and power -

_switched on, the alarm -
(any of A12, A14 and A1 5)
occurs.

Checking method —|

|Change the servo amplifier.

A16

Motor combination

error

The comblnanon of servo am-
plifier and servo motor is not
correct.

1. The 200W servo motor is

connected with the servo am-
plifier MR-C10A(1)."- *

The 100W or less servo )
motor is connected with the
servo amplmer MR CZOA(1)

Use correct combination as
in Section 10-1..

2. Encoder fault

Change the servo motor.
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Display

Alarm Name

_Definition

Cause

Action

A17

Board error

CPU/parts error

Faulty parts in the servo ampli-
fier )

If all connectors have been
disconnected and power
switched on, the alarm
(A17) occurs.

Checking method ——

Change the servo amplifier.

A2Q“

Overcurrent

Excessive amplifier currents

V and W of the servo ampli-
fier output.

2. Ground fault occurred in
phases U, V and W of the
servo amplifier output.

Encodererror =~ |A communication error oc- 1. Encoder connector discon- | Connect correctly.
© 0 e [eurred between the encoder nected.
and servo amplifier. 2. Encoder cable fault (wire Repair or change the cable.
s - e ) breakage or short) :
- A30 |Regeneration error |Excessive regeneration 1. Wrong setting of parameter |[Set correctly.
‘ ' ' ’ No. 0 :

2. High-duty operation or con-" |1. Reduce the frequency of
tinuous regenerative opera- - positioning. ) :
tion.” = - ‘ - 2. Use larger regenerative

—— Checking method brake option.-

Use the status display to 3. Reduce the load.
check the regenerative
load factor.
Regenerative transistor error . |Regenerative transistor faulty. |Change the servo amplifier.
S " |—— Checking method ——
1) The regenerative brake
option has overheated
abnormally.
2) The alarm occurs after
removal of the regenera-
. tive brake option.” " -
A31 |Overspeed Speed has exceeded the in- 1. Electronic gear ratio is'large |Set correctly.
‘stantaneous permissible - - (parameters'No. 2, 3). . - -
.{speed. I 2. Small acceleration/decelera- {Increase the acceleration/
‘ ) tion time caused overshoot . |deceleration time. '
to be large.
S 3. Encoder faulty. Change the servo motor.
A32 .. 1. Short occurred in phases U, |Correct the wiring.

3. Transistor (IPM) of the servo

amplifier faulty.

If all connectors have been .
disconnected and power
switched on, the alarm
(A10) occurs. '

Checking method ——

Change the servo amplifier.

4. External noise caused the

overcurrent detection circuit |

to misoperate.

Eliminate noise
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Definition

“Action

‘|exceeded.

“Load factor 300% 4s or more
Load factor 200%: 4s or more
Servo-motor Iocked 0:3s or
more

servo motor. The output ter-

minals U, V, W of the servo |

amplifier do:not match-the in-
put terminals U; V;:W:of the
servo motor.

Display| Alarm Name Cause
A33 ‘|Overvoltage = |Converter bus voltage ex- 1. Power supply voltage ex-" | Vertify the power supply.
‘ ceeded 400V, ceeded the following value: o '
' MR-COIA : 260V
MR-COA1: 130V
2, Large spikes on power 1. Use the FR-BAL.
supply caused the capacitor |2, Provide a power supply
to over charge. (When the different.from the one -
regeneratlve brake optlon ls used with eqmpment
notused) D that generates distortion.
3. Broken regeneratlve brake . |Change the regeneratlve
" wires. ) ... . _|brake option... ‘
4. The lead of the regeneratlve 1. Change the Iead.
brake option’is broken or dis- |2. Connect correctly.
R , connected. -
A35 Command pulse Input command pulse ex- 1. Command pulse frequency = |Reduce the command pulse
alarm ceeded 250kpps. exceeded 250kpps. frequency to 200kpps or
: o less.
2. Noise affecting the Eliminate noise.
i command pulse. .
13. Command unit faulty.- Change the command unit.
A37 . |Parameter error Parameter setting is wrong. 1. Servo-amplifier fault.caused |Change the servo amplifier.
) the parameter settmg to be )
rewritten. :
2. The same signals have been . Set correctly.
made valid for different pins
in parameters No. 20 or 21.
A50 |Overload Ovetload protectlon is 1. Wrong connection of the

Connect correctly.

2. Continuous output current of

the servo amplifier is ex-
ceeded.

1. Review operation pat-
tern.

|2. Increase the servo motor

capacity. .. ...

3. Sen/o system is unstable
and hunting.

1. Repeat acceleratlon/de— :
celeration and execute
auto tuning.

2. Using parameter No. 1,
change response setting. |

3. Using parameter No. 1,
set auto tuning to off
and make gain adjust-
ment manually. -

(Refer to Section 5—1.)

Parameter | Adjustment
No. 26 |Decrease
No. 27 |Increase
No. 29 . |Increase.

4. Machine struck something.

"|4. Review operation pat-

tern.
2. Provide limit switches.
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Display Alarm Name Definition Cause Action
A50 5. Encoder faulty. Change the servo motor.
Checking method ——
When the servo motor shaft
is rotated slowly in the
servo off state, the cumula-
tive feedback pulse value
should vary in proportion
to the angular value. If its
reading skips or returns at
any point, the encoder is
faulty.
A52  |Excessive error Value of the deviation counter |1. Acceleration/deceleration Increase the acceleration/-
exceeded 50k pulse. time is too small. : __|deceleration time.

2. Torque limit value (parame- [Increase the torque limit
ter No. 9) is too small. value. :

3. Start not allowed by torque |1. Review the power sup-
shortage.due to power sup- ply equipment capacity.
ply voltage drop. 2. Increase the servo motor.

capacity.

4. Machine struck something. |1. Review operation pat-

tern.
2. Provide limit switches.

5. Wrong connection of the Connect correctly.
servo motor. The output ter- :
minals U, V, W of the servo
amplifier do not match the in-
put terminals U, V, W of the
servo motor.

6. Encoder faulty. Change the servo motor.




CHAPTER 9
CHARACTERISTICS

This chapter provides the characteristics and data of the servo.

9 -1 Overload Protection Characteristics

9 —2 Losses Generated in the Servo Amplifier
9 — 3 Electromagnetic Brake Characteristics

9 —4 Vibration Rank

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
SPECIFICATIONS |cHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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Overload 1 alarm (A50) .is displayed to indicate that over"load"bﬁe'rétion has been performed above
a. HC-PQ033 to 13

ously for several seconds because the machine struck something, for example. Use the equipment on

An electronic thermal relay is built in the servo amplifier to protect the servo motor and:servo_ampli-
the electronic thermal relay protection curve shown below or that the maximum current flew continu-

fier from overloads. The operation characteristics of the electronic thermal relay are shown below.
If load is applied at a stop (during servo lock), 70% of the rated torq:ug:r_h,ustb not be exéegded_.

the left-hand side area of the continuous or broken line in the g‘rap%h.

9 -1 Overload Protection Characteristics
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9. CHARACTERISTICS

9 -2 Losses Generated in the Servo Amplifier

1) Amount of heat 'generated by the servo ampilifier
The losses generated during the 'servo amplifier's rated load operation and the power capacities
are shown below. Use the size of closed-type control box under the worst usage conditions. The |
actual amount of geherate‘d heat will'be a value between the rated output and zero torque accord-

- ing to the duty used. The servo motor’'s nominal output will decrease wheny the servo motor is not

used at maximum' speed. The power capacity is lower than the values given below. However, the

servo amplifier’s generated heat will not change..

Table 9-1 Power Capacity and Generated Heat Amount Per Servo Amplifier

’ Servo Amplifier-Generated Heat Area Requ_lred_ for Heat
. fe Power Supply ) Dissipation
Servo Amplifier| Servo Motor . —r—— -
Capacity [kVA] At Rated At Zero Torque [m] [t
Output [W] [W] .

.MR-C10A HC-PQO33 0.1 .20 ' 4 0.4 ' 4.3

- MR-C10A1: HC-PQ053 | 0.2 20 - 4 - 0.4 4.3
MR-C20A HC-PQ13 0.3 : _ 20 4 0.4 4.3
MR-C20A1 HC-PQ23 0.5 25 4 0.5 ) - 53
MR-C40A : - HC-PQ43 0.9 30 4 . 0.6 . 6.4

Note: 1. Sufficient heat-related capacny (kVA) values are mdlcated in Table 9- 1 for the power supply. However, peak
power that is 2 to 2.5 times higher than the rated will be required during the servo motor acceleration. Therefore,
select a power supply which shows minimum voltage fluctuation so that the voltage range 170V to 253V for the
200V class or .85V to 128V for the 100V class can be attained at the servo amplifier terminals. The necessary
power facility capacity will change according to the impedance. . ! .

. Refer to the above for the current capacity of the power supply.

. When using multi-axes, add the power capacity per axis.

. The heat generated during regeneration is not included in the servo amplmers generated heat amount. Use Equa-
tion (6-1) in Section 6 — 1 —1 to calculate the heat generated by the regenerative brake option.

H WD



9. CHARACTERISTICS L T
’(2) Heat dissipation area for enclosed servo amplifier
An enclosure for the servo amplifier should be designed to operate in an ambient tempefature of
40°C (104°F) and allow no more than a temperature riée of .+10°C (50°F). (With a about 5°C
(41°F) safety margin, the system should operate within a maximum 50°C (122°F) limit.) The:nec-
essary enclosure heat dissipation area can be calculated:by the following e,quation:'.

=S KoAT ee(9-1) ' ‘ “(Outside).
where, * A:Heat dissipation area [m?] ' S T (inside)

P: Loss generated in the control box [W] oo : "~ Temperature
_ AT: Difference between internal and ambient
temperatures [°C]

'K: Heat dissipation coefficient [5 to 6] ,

Air flow -

The heat dissipation area calculated in equation (9-1) s

should be calculated so that P is the sum of al Fig. 9'2 DlSt"bUt'Oﬂ °f Temperature in

o B ] , ) ey Enclosure -
losses generated ,m the enCIO,sure‘ For,the ,heat gen- ‘When ait is flown along the outer wall of the enclo

sure, effective heat exchange will be poss:ble be-
cause the tefmperature slope inside and outsu:ie the
- 9-1. : . ; enclosure will be large. .

erated amount of the servo ampilifier, refer to Table
A indicates the effective area for heat dissipation, but if the enc| sure is directly installed on an
insulated wall, that extra amount must be added to the ehclosur“e-’é"{éUrface area. |
The required heat dissipation area will differ according to the condltlons in the enclosure If the
convection in the enclosure is . poor and the heat builds up, effectlve heat dlSSlpatlon will not be
possible. Therefore, arrangement of the equipment in the enclosure and the use of a fan should
be considered. _
Table 9-1 Iists the enclosure surface area for each servo amplifier when the servo amplifier is op-

erated at an ambient temperature of 40°C (104°F).
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9 -3 Electromagnetic Brake Characteristics

/N\ CAUTION The electromagnetic brake is designed to hold a load. Do not use it for braking.

An electromagnetic brake is used in-vertical motion: app“lications to hold-the load when power is re-

moved from the drive. It is also used in conjunction with dynamic braking during an emergency stop

The characterlstlcs of the electromagnetic brake are shown in the table below.

(1 ) Charactenstlcs

Table 9-2 Electromagnetic Brake Characteristics

Hors - Servomotor | ¢ pQo33B | HC-PQO53B | HC-PQI3B | HC-PQ23B | HC-PQ43B
Type - Spring-loaded safety brake
Rated voltage (Note 1) . _24VDC
Rated current at 20°C [A] 0.26 _ 0.33
Excitation coil resistance at 20°C [Q] - 91 ] . 73
Capacity [W] o ~ 6.3 ' ' ' 7.9
ON current [A] o 018 = ' 0.18
OFF current [A] ’ 0.06 : ‘ 0.11
Static friction torque [N-m] 0.82 : 1.3
[kgf-cm] 3.3 ) 13.3
2 ' =108 - "2
Inertia (Note 2) J[kgz-cm ] ~ . 3.1610 . ‘ 4.0x 10
GD[kgf-cm?] 1.24 6 10° - - 0.16
Release delay time [S] (Note 3) 0.03 0.03
Braking delay time |{AC off 0.08 ~ 0.10
[S] (Note 3) DC off _____o.01 . __0.02
- fper - ligtem X
. . |braking grcm : ' :
|Permissible braking |~ 1oz in) 7936 31176
work
- . [N-m] 56 _ 220
Perhour |[kgt.cm] ‘ 571 ' 2245
" |[oz:in] -~ 7936 T T L 31176
Brake looseness at motor shaft [degrees] . 0.19t0 2.5 ’0 12t0.1.2
Frequency [times] - 20000 20000
Brake life (Note 4) |work per [N-m] 4 S 15
[oz- |n] 567 - 2126
Note: 1. A manual releasing mechanism is not installed. When the servo motor shaft is required to turn for core alignment of
the machine, etc., use a separate 24VDC power and open the brake electrically.
2. This value is added to the inertia of the servo motor without a brake
3. The value for initial suction gap at 20°C.
4. The brake gap will increase due to wear of the brake lining. The brake gap cannot be adjusted. Therefore, it is as-
sumed that the brake life will expire when adjustment is required.
5. The interface power in the servo amplifier’s (VDD: +24V) cannot be used. Always use a separate power source.
6. A leakage magnetic flux will occur at the shaft end of the servo motor with electromagnetic brake.
7

. Though the brake lining may rattile during low-speed operation, it poses no functional problem.
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(2) Electromagnetic brake power supply

Prepare the following power supply for use w;th the electromagnetic brake only. =
Examples of connection of the brake power supply are shown in Fig. 9-3 (a) to (c) (a) is for AC
“off, and (b) and (c) for DC off. When the DC is off, the braking delay time will be shortened, but a
surge absorber must be,installed on the brake terminal. :For the selection of the surge absorber,
- referto Section 6-2-3. :

200VAC

-
]
]
1

i

28VAC : =3
RF
100VAC or SW|tch ‘ s 100VACor 3 &
: o 200VAC Q-8B

. Switch.

VAR

lectromagnetic brake
._.l

[Pttt

(a) N Y ‘ (!?)

| Electromagnetic brake

T :Transform_er
RF :Rectifier
VAR :Surge absorber

-

Switch

24VDC VAR

r
[l
1
1
t

Electromagnetic brake

(©)

(3) Coastlng dlstance

Fig. 9-3 Connection Exémples T

" During an emergency stop, the servo motor will decelerate to _stop in the following pattern.

Here, the maximum coasting distance (during fast feed), Lmax; -wll éfthe’l‘area‘ shown with the di-
agonal line in the figure, and can be calculated with the foIIoWiﬁ:giéqyation. The effect of the load
torque is greater near the stopping area. When the load torque is’,lair'ge,’ the servo motor will stop

faster than the value obtained in the equation.

Emergency stop

Brake current

t t2 ta

Machine speed

A

Vo

/

Fig. 9-4 Coasting Distance during Emergency Stop

9~6



9. CHARACTERISTICS
eSS - ]

Vo o ot
Lmax= 50 t1+t2+ 2)

Here, : :
Lmax : Maximum coasting distance [mm]
Vo : Machine’s fast feed speed . [mm/min]
[t : Delay time of control section: : [s]
2 : 'Braking delay time of brake (*) C s8]
t3- : Braking time [s]

{ae— (Lt M) -No

9.55x 104 (TL+ 0.8Tp)

Ju : load inertia converted into equivalent value on servo motor shaft [kg~cm2]
JM  : Servo motor inertia ‘ [kg-cmz]
No : Servo motor speed during fast feed [r/min]
TL : Load torque converted into equivalent value on servo motor shaft [N-m]
Te : Brake static friction torque (*) _ [N-m]

*:t2 and TB are the values noted in Table 9-2
Characteristics. JL is the sum of the electromagnetic brake’s inertia (Table 9-2)

and the motor’s inertia.

9 — 4 Vibration Rank
The servo motor vibration rank is V-10 at the rated speed. The servo motor installation position and

measuring position at the time of measurement are shown below.

Servo motor
Top
] -~——— Measuring position
Bottom

Z Z

Servo Motor Vibration Measuring Condition
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10. SPECIFICATIONS

10 - 1 Standard Specifications

These specifications also apply to fhe EN and UL/C-UL Standard-compliant rﬁodels;? v

(1) Servo amplifier

Servo amplifier
Item

MR-C10A MR-C10A1

MR-C20A MR-C40A _ MR-C20A1 .

Voltage/frequency

Single-phase 200 to 230VAC 50/60Hz Single-phase 100 to 120VAC 50/60Hz

Power supply

(Note 3) Permissible voltage fluctuation

Single-phase 170 to 253VAC

Permissible frequency fluctuation

Single-phase 85 to 126VAC
“Within +5% - S ieimerhoe

Control method

Sine-wave PWM control,:current controlled system

Control mode

Pulse train input position control

Control theory

Model adaptive control

Auto tuning

Real-time auto tuning

Protective functions

Overcurrent protection, motor combiﬁéﬁéﬁ’?é‘uli, overload shut off (electroni‘c thermal‘relay),
overvoltage protection, encoder alarm protection, regenerative alarm protection, undervoltage/
instantaneous power failure protection, overspeed protection; excessive error protection

Max. input pulse frequency

200kpps

Positioning feedback pulses

4000 pulse/reviservo motor fevolution

Position control Command pulse multiplication

specifi
Positioning completion width setting

Electronic gear A, B: 1 to 999-pulses 1/50 < A/B < 20
‘ 0 to 999 pulses ' h

Excessive error

+50K:pulses

Interface power supply

24VDC or 5VDC power supplied from outside

Communication Reqdired option

RS-232C option unit (MR-C-T01), communication cable, setup software

with personal

computer Functions Status display, diagnostic display, alarm display, parameter setting, operation waveform monitor
Structure Open
Environment conditions Refer to Section 4 — 1 (1).
Weight {kg] 0.6 1.0 0.6
. [ib] 1.32 2.20 1.32
(2) Servo motor
Servo motor HC-PQ series
ftem 033 053 | 13 23 43
Corresponding servo arﬁplifier model MR-C10A (1) MR-C20A (1) MR-C40A
Rated output{W] 30 50 200 400
Continuous N-m] 0.095 0.16 0.64 1.27
characteristic -
-(Note 2) Rated torque {kgf-cm] 0.97 1.62 6.5 13.0
{oz-in] 13.45 22.66 90.63 184.1
[N-m] 0.38 0.64 1.92 2.92
Max. torque (Note 2) [kgf-cm) 388 6.48 . 105 . 29.9
K e Toz.in] 52.81 90.63 27189 - 414
_Rated speed{t/min} C
Max. speed[t/min]
Instantaneous permissible speed[r/min] 5400 . 5175
Power rate at continuous rated torquelkw/s] 6.45 13.47 46,02 116.55
B J {kg-om?] 0.014 0.019 0.089 0.145
hortia vate ) |.8D°_ fkt.om’] _ 0.057 0.074 __odz__ 0.35 0.57
1 T WKE [ozin%] 0.077 0.104 : 0i168: 0.487 0.793
Recommended load inertia to servo motor shaft inertia - : 30 or less times-(Note 5)
:| . Rated output current [A] : - 0.85 0.85 . 085" RTINS . 2.8
Max. output current [A] 50 5.0 5.0 'G.p L 6.44
Hege’ne,rétivg Without option A ' A (Note 4-1) - (Note.4-2) (Note 4-3)
E::gf;::l MR-RB013 (10W) A A 4660 1400 800
(Note 4) MR-RB033 (30w) A A A 4300 2400
"Power facility- capacity [KVA] 0.1 : 0.2 03 . PI.08 0.9
Speed/position detector Encoder (resolution 4000 [Puls‘e/rev])l
Accessoties- Encoder, (serial communication system)
‘Structure Totally enclosed, natural air cooling (protection degree: IP44 (Note 8))
Environmental condition (Note 1) - : _ Refer to Section 4 -2 (1) x
R k] 0.8 0.37 0500 i 008 142
Weight (Note 7) 6] 0.7 0.62 11 242 3.18

10-2
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‘Note:

1 Special specrfrcatlons will be requrred for the servo motor used in a site where it is exposed

to oil or rarn

2. The output torque and rated speed are not guaranteed during a power voltage drop.

3.- The power facility capacity will differ according to the impedance.

4. The regeneratlve brake duty is the permissible duty applled when the servo motor under no
" load is decelerated to a stop from the rated speed For those marked A, there are no Irmrts

‘ to the regeneratlve duty if the effective torque IS not more than the rated torque.

When a load |s applied, the value is 1/(m+1) of the value in the table. (m = load inertia/mo-

tor inertia) If the speed exceeds the rated speed, the permissible number of times is in in-

verse proportion to the square of (running speed/rated speed). When the running speed fre-

quently varies or when the regeneration state is constantly established as-in vertical motion

applications, calculate the amount of regenerative heat generated during the operation SO

that the amount of heat generated will not be larger than"th'ef permissible yalue.

4-1 When the load inertia is 30 times or less, there is ne lirriit'_to the regenerative brake duty
if the effective torque is not more than the rated torque. ’

4-2 When the load inertia is 10 times or less, there is no limit te:theregenerative brake duty
if the effective torque is not more than the rated torque.

4- 3 When the Ioad inertia is 1 times or less, there is no. limit to the regeneratrve brake duty
if the effective torque is not more than the rated torque,

5. Please consult Mitsubishi when the load inertia ratio exceeds the value noted above.

6. For the servo motor with reduction gear, the ratio is 300% of the rated torque on the servo

motor shatft.

7 For the servo motors with reduction gear and with electromagnetlc brake refer to the

outllne drawings.

8. Except-the shaft through area and connector.
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10. SPECIFICATIONS
L

10 -2 Torque Characteristics

When the load is applied during a stop of the servo motor, use the servo motor
NOTICE

at 70% of the rated torque.
MEMO- The short-time operation area of the servo motor with reduction gear is as
RANDUM indicated by the broken line.

10-2 -1 Standard

[HC-PQO033] [HC-PQO053]
4 89 08
_ 3 _. 64 06
5 [e 5§ |F
5. |z I E
= 24, = 44004
o 3 ) 3
] -4 F g
g o g °
L s |F
14 24 02
: J Continuous operation area
o= 0 1500 3000 4500 o= o 1500 3000
Speed [r/min)] Speed [r/min]
[HC-PQ13] [HC-PQ23]
151 207 2.0
. I
124 . o )
154 1.5 - it
= 1 T _ R
S g{E 5] [3 Short-time
- - - M . operation area |
AN ES 2 1045 1.0}y
o E] o 3
g 6{&o. g |2 |
I L s [®
31 o3f 51 05p :
Continuous operation area
Continuous operation area i o
04 o4 ok o ]
1500 3000 4500 1500 3000 4500
Speed [r/min] Speed [r/min]
[HC-PQ43]
404 40
- 307 30 L
§ €[] Srortdime |
- operation area (4,
[ Z RETTTA T ST
2 2097520 ‘
(] 3
i
S -
104 1.0
0- 0

1500 3000 4500
Speed [r/min}
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10. SPECIFICATIONS

10 -2 -2 Low acoustic noise mode (carrier frequency 9.0kHz)

4~ 04 84 08
34 03¢ 64 06
5 | 5 |
2 24202 2 41504
= © )
3 |2 3 |2
e E |2
e " P
14 01 24 02
uous operation area
0 s od o
1500 3000 4500 1500 3000 4500
Speed [r/min] Speed [r/min]
[HC-PQ13] [HC-PQ23]
154 20~ 2.0
12
154 15
NN E e
.— = = E
S ES 2104510
L 3 [ 3
2 6420 3z g
g e 5 |°
e .
. 54 5
34 - ° .
. Continuous operation are‘a Cominuous qperation area
0 - . ol ob . .
1500 3000 4500 1500 3000 4500
Speed [r/min] Speed [r/min]
[HC-PQ43]
404 40
30
§ |F
E’ 20 £
Pl E
A g
g I°
10 4
Continuous operation area
0J

1500 3000 4500
Speed [r/min]
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10. SPECIFICATIONS

10 ~ 3 Outline Drawings
10 -3 - 1. Servo amplifiers
MR-C10A(1), MR-C20A(1)

[Unit: mm(in)]

a1 ]
' =
[= . .._l
= -

{7, E I

90 (3;54)

¢wmmmmmmeb © . 40(157) 95 (3.74) . 100 (3.94)
8 5_([;-30_) A 5 (0.20) v
e 1T
° T MCTET R : - - :
B 22fpo000000000000-
e 1 :
TE1 ‘C:g: :
m-—-__
i I
o 80— 8 L]
o &
s HODE g1 5eRv) Ay . )
mi A L p
ogN = C>_-—--i'-\‘:7|— .! UU
L = v
s Yayd g S UUUUUHUUUUUUU
g St/ R
s 5 (0.20) ) [ N
w e ]
w . |

80 (3.15)
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10. SPECIFICATIONS

MR-C40A

$6 Instalation hole

95 (3.74)

o [Qnil: mm(in)]

104 (4.09)

— 60 (2.362)
§ \4(0.16) 40 (1.57)
-
« «
[ -
R ©
o of-
& e
0.0
DQWN
&
\ Py |
i CH2—v
ol 6(0.23¢) s
w ' g
w

5 (0.20) k

Il

Sy T
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10. SPECIFICATIONS | | | B TR RS

MR-C10A(1)-UE, MR-C20A(1)-UE

[Unit: mmy(in)]

—-—- Y
& - il =
<A 1 ©
0 -] = e
~ = k @
: =l °
g -SHE
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10.SPECIFICATIONS
¥

MR-C40A-UE

[Unit: mm]

|
Il
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10. SPECIFICATIONS

10-3 -2 Servo motors
(1) Standard _
| HC-PQ033 to HC-PQ13 |

{11 1252

L 25 040
30 . 5] 25 .
2-94.5
. ©
=4
@©
. S ~ ‘
-3
TN —""1TT1 """ =1 =
Q 3
g s .
\\ Power cable 4-AWG19 0.3m ‘::

T}
. (With insulation sleeved, . .
Encoder cable 0.8m oynd solderless terminal :
With connector 1.25-4)
172169-9 Red : U phase

(AMP make) White :V phase
Black : W phase -
Green/ : Earth
yellow spiral
; [Unit: mm]
- Variable - Inertia - | Welght
Model Dimension L | J(x10*kg-m?) | [kg]
HC-PQO033 65.5 0,014 0.32 -
HC-PQ053 71.5 ~_0.019 - 0.37
HC-PQ13 . : 86.5 . 0.03 - 0.50
HC-PQO033-UE - 73.5 0.014 0.35
HC-PQO53-UE . 79.5 0.019 0.4
HC-PQ13-UE 945 0.03 0.53
| HC-PQ23 - HC-PQ43 |
' L 30 o Qeo
30 l_—:_; 4-$5.8 KR :
5 2 # 1 L 2
«©
. 5 b [
©
~ [}
i =
I O, s o Y — N—J
& 2 X0
- i © - )
Ay « N "
>, < \ l A~ A
[T {252 @
p= Power cable 4-AWG19 0.3m ,
' (With insulation sleeved, round
derl terminal 1.26-4
Encoder cable 0.3m SOIR::SS "1 U phase )
With connector 172169-9 White 'V phase
(AMP make) Black :W phase
Green/ : Earth :
yellow spiral [Unit' mm
Model Variable inertia Welght
Dimension L | J(x10-*kg-m?){ [kg]
HC-PQ23 89 0.088 - 0.96
HQ-PQ43 - 114 -0.143 1.45
HC-PQ23-UE .98 0.088 0.99
HC-PQ43-UE 123 0.143 1.48
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10. SPECIFICATIONS

(2) With electromagnetic brake
[ HC-PQ033B to HC-PQ13B |

L 25 040
5| 25
2-44.5 | A5
!
o] -
< . : =
! : - =]
(2]
) S
© 1 sl
o) ] S ‘ H 3
E %’ﬂ Power cable 4-AWG19 0.3m
‘ : (With insulation sleeved,
25.2 Electromagnetio brake cable ‘round solderless terminal i
2-0.3% 0.3m 1.25-4)
(With front-insul;ated, round Red : U phase
solderless terminal 1.25-4) White - :V phase
Encoder cable 0.3m ‘Black : W phase
With connector 172169-9 Green/  :Earth.’
(AMP make) yellow spiral
[Unit: mm
Varlable | Brake Static Inertia Welght
Model Dimension L | . Frietion |, 1o-%kg-m?) | [kl
. Torque[N.-m] 9 8.
B HC-PQ033B 93.5 __. 0.32 0.017 0.63
HC-PQ053B 99.5 0.32 0.022 0.69
HC-PQ13B 114.5 0.32 0.032 0.83
HC-PQO33B-UE 101.5 0.32 0.017 0.69
HC-PQO53B-UE 107.5 - 0.32 0.022 0,72
HC-PQ13B-UE .. 122.5- -0.32 0.032 0.86
| HC-PQ23B - HC-PQ43B |
o L 30 060
7| a 4-¢95.8 y
X
> A
> } r .
e 1'.'_ = A )
: o1 12 \DAe
@ .
. « ® ‘ - l g . - o
m %’1 = li Power cable 4-AWG19 0.3m
: (With insulation sleeved,
l—25.2 Electromagnetic brake oable round solderless terminal 1. 25-4)
2-0.320.3m Red : U phase
(With front- -insulated, round White : V phase
solderless terminal 1.25-4) Black : W phase
Encoder cable 0.3m Green/ : : Earth
With connector 172169-9 yeliow spiral
(AMP make) [Unit: mm
Model Varlable | B'gke Statle mertia - | Welght
Dimension L | o oo rhmy | VX107 ke m®) | Ika)
HC-PQ23B 121 1.3 0.136 1.6
"fHC-PQ4sB 146 1.3 0.191 2.1
HC-PQ23B-UE 130 1.3 0.136 1.63
JHC-PQ43B-UE . 155 1.3 0.191 2.13
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10. SPECIFICATIONS

(3) With reduction gear for general industrial machine
| HC-PQ053(B)G1 |

For reverse rotation command - g _,..s:
o Rotation

- : . direction
: For forward rotation command
LL 605 e en
H 5 25 0ss
. : 8 4 _ 45, | 407
40 : . '— : | {
| - gt >
f : N T~ 4%
B i S . . /- ;;\%9
i { 2R N W
i sigl . .
k‘ i oL A
R (©) %3 . B L ,< N
[I] T 252 . g : ' _D——-@/
J - Power cable 4-0.5° 0.3m . .
(With insulation sieeved, round
" solderless terminal 1.25-4)
Encoder cable 0.3m Red : U phase
] With connector 172169-9 - : White . :V phase
: (AMP make) ) Black ' :W phase
' : Green/  : Earth
yellow spiral
[Unit: mm
: L (Noie 2) | Reduction Gear (Note 1) {Note 1) yarjable-Dimension (Note 1)
Model .
. .| Reduction Rg_tlo Model Inertia J(x10 *kg-m?) LL “H Weight [kg]
HC-PQO53 . 0.055 115.5 1.4
(B)G1(-UE) Vs K6505 (0.058) - (143.5) 47.5 (1.7
HC-PQO53 - ; 0.077 i 134 1.8
B)G1(-UE) -z K612 (0.080) (162) 84.5 (2.1)
‘|HC-PQOS3 - o 0.059 134 1.8
(B)G1(-UE) 1720 K6520 (0.062) (162) 64.5 (2.1)
Note: 1. Value in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.
" | HC-PQ13(B)G1 |
LL 60.5
H 5 25
30 8]
040
l |

&7 [
W)
¢16h6
—
$60h7

. o«
B s e -
1 R . ’
1] [25.2 S ol
I =\, . Power cable 4-0,5° 0.3m :
\ 707 (With insulation sleeved, round
’ - - . e ~ solderless terminal 1.25-4)
‘ : .\ Encoder-cable 0.3m . . Red : U phase
A With connector 172169-9 White :V phase
- : (AMP make) Black :W phase
. ) ’ Green/ : Earth
- yellow spiral
[Unit: mm
Wodel (Note 2) | Reduction Gear (Note 1) (Note 1) yarjable Dimension | (Note 1)
© " | Reduction Ratio _ Model Inertia J(x10™*kg-m?) LL H Welght [kg]
HC-PQ13 .. |- : 0.066 130.5 15
(B)G1(-UE) _ . ,1/5 N . 'K6505 (0.069) (158.5) 47.5 {1.9)
HC-PQ13 . | R 0.088 149 1.9
(B)G1(-UE) n2 Kes12 (0.091) (177) 64.5 " (2.3)
"|HC-PQ13: e : o ’ 0.07 149 1.9

(B)G1{-UE) RS 1/20.. . Ké520 (0.073) 477 64.5 (2.3)

-Note: 1. Value in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.
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| HC-PQ23(B)G1 |
For reverse rotation command Rotation
. 74 For forward rotation command direction
LL - £
H 8 35 090
‘ 4-49
30 10 450 —
Oso | | )
[l @ >
g- < — v , S A
(s : NN (s
A - DR RS : :
s |
- - T j )
1
< 25.2 .
o ‘Powér cable 4-AWG19 0.3m o
) (With insulation sleeved, round
Encoder cable 0.3m solderless terminal 1.25-4)
With connector 172169-9 Red : U phase
(AMP make) ‘White .V phase
Black : W phase
Green/ : Earth
yellow spiral ’ )
[Unit: mm
Model (Note'2) | Reduction Gear : (Note 1) (Nete 1) yariable Dimension (Note 1)
" .. | Reduction Ratio | -~ Model Inertia J(x10™kg-m?) LL H Welght [kg]
HC-PQ23 - L. 0.249 - - 142.5 3.3
(B)G1(-UE) s Keoos (0.289) (174.5) 56 (3.9)
HC-PQ23 i - 0.2938 . 162" 3.9
(B)G1(-UE) iz K9012 (0.333) (194) 74 (4.5)
HC-PQ23. . . - 0.266 - 162 3.9
BYG1LUE) 1/20 'K9020 (0.308) dad 74 o

Note: 1. Value in parentheses is for the servo motor with electromagnetic brake.

| HC-PQ43(B)G1 .| -

2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.

LL 74
7 : 35
10]
Oso
I ; I -
’, 1 S [
! J of »
Y T8 RS-V N PO IVURIOUR § INRNIPRION B 0% RUPU DUNONN A ) SUPR IRNIN -
. Ny @
mis { =
| Bls
O 2 i .
25.2 K Power cable 4-AWG19 0.3m :
Encoder cable 0.3m (With insulation sieeved, round
With Connector 172169-9  solderless terminal 1.25-4)
{(AMP make) Red : U phase
White 1V phase
Black : W phase
Green/ : Earth
yellow spiral
[Unit: mm
Model (Note 2) | Reduction Gear : (Note 1) (Note 1) yariable Dimension (Nots 1)
Reduction Ratio Model Inertia J(x10-*kg-m?) LL Weight [kg]
HC-PQ43 0.296 168 Y
1/5 K .
(B)G1(-UE) 9005 (0.344) (200) (4.4)
HC-PQ43 0.34 187 4.4
n N
(B)G1(-UE) na k8012 (0.388) (219) (5.0)

Note: 1. Value in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.
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) LL 90 449 100 .
: 10 ., 9
Motor name plate . 1
(Opposite side) ) [ 50
. \ H
\‘ :
Id - A L
[ ] olols
T EANT EEH
i | L

li’:\Pcwer cable 4-AWG19 0.3m - .. .. .

(With insulation sleeved, round

. . ’ solderless terminal 1.25-4)..:
Encoder cable 0.3m Red

: U phase
With connector 172169-9  White : V phase
(AMP make) ’ Black : W phase

Green/ : Earth
yellow spiral

[Unit: mm
Model | " (Note2) | Reduction Gear ~ quows) | M°'* Yvariable Dimension (Note 1)
’ Reduction Ratio Model Inertia J(x107*kg=m*)f —— | Welght [kg]

HC-PQ43 , 0653 . | ... 191 5.5

(B)G1(-UE) 120 K10020 (©.701) | (223) (©.1)

Note:' 1. Value in parentheses is for the servo motor with ‘electromagnetic brake. . :
.. 2. These are noiminal _reduction ratios. For actual reduction ratios, refer to Section 10-4.
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(4) With reduction gear for precision operation

[ HC-P