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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
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1-2-2 Servo motor
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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.




1. INTRODUCTION

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



1. INTRODUCTION |

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
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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.




2. OPERATION

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.




2. OPERATION

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. .




2. OPERATION

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.




2. OPERATION

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.




2. OPERATION o o

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
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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.

3-16




	Safety Instructions
	COMPLIANCE WITH EC DIRECTIVES
	CONFORMANCE WITH UL/C-UL STANDARD
	CONTENTS
	1  INTRODUCTION
	1-1 Model Definition
	1-2 Parts Identification and Applications
	1-2-1 Servo amplifier
	1-2-2 Servo motor

	1-3 Basic Configuration
	1-3-1 Standard models
	1-3-2 EN Standard-, UL/C-UL Standerd-compliant models


	2  OPERATION
	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 []

	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


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

	3-2 Servo Motor
	3-2-1 Connection instructions
	3-2-2 I/O terminals

	3-3 Common Line
	3-4 Grounding
	3-5 Power Supply Circuit
	3-6 Timing Chart at Alarm Occurrence
	3-7 Servo Motor with Electromagnetic Brake

	4 to 9
	10 to REVISIONS

