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A CAUTION

Incorrect handling or misuse of servo drive equipment may cause equipment damage or bodily
harm! In addition to the safety and handling information given throughout this manual, please fol-
low the below listed precautions to assure safe equipment operation.

1. Installation

(1)

(2)
3)

(8)

9)
(10)

(11)

Maintain the operating environment, power supply voltage, etc. within the specified
ranges.

Do not connect AC power directly to the servo motor.

Keep combustible materials away from the servo amplifier and any regenerative resistor.
Provide for adequate heat dissipation around the servo amplmer and any regenerative re-
sistor.

Provide adequate protection to prevent oil, water, and foreign matter from entering the
servo amplifier and servo motor.

Do not subject the servo motor shaft or encoder to impact, or shock loads.

Eliminate and prevent stress or damage to the encoder, servo motor, electromagnetic
brake and other cables.

The grounding terminals of the servo amplifier and servo motor must be connected to-
gether at one point and then connected to earth ground at one point.

The load connected to the servo motor must be within the recommended moment of iner-
tia load-ratio as noted in specifications.

Do not connect a capacitive filter, etc, to the servo ampilifier output.

When using servo motors with gear reducers, observe noted restrictions pertaining to in-
stallation orientation, speed, torque characteristics, permissible moments of inertiai load-
ing, etc.

Maintain servo motor shaft end loading W|thm specified value.

2. OPERATION

(1)
(2)
©)

4)
(1)

(2)
(3)

When using emergency stop switches, and/or forward and reverse stroke limit switches,
test their proper operation before operating the machine.

For safety, test machine operation at lowest possible speed.

When furnished, the electromagnetic brake supplied on a servo motor is designed only for
holding a properly sized load while the drive is stopped. The brake is not intended for
bringing the load to a stop.

Provide adequate protection to prevent oil, water, and foreign matter from entering the
servo amplifier and servo motor.

. MAINTENANCE

Three minutes must be allowed after power has been switched off to the equtpment be-
fore conducting maintenance, adjustments, repairs, etc.

The encoder must not be disassembled or removed from the servo motor. To do so, will
void warranty.

The servo amplifier must not be tested with a megger.
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1. Installation and Operation

1-1 General installation and operation

With the following information and guidance, the servo system will provide many years of reliable
and efficient operation. Please use this information to assist in operation and installation.

Single-phase power supply

100 to 115V 50/60Hz
(For UL listed and CSA

certified 100 to 120V
R

No-fuse breaker [==
(NFB)
or Fuse

Magnetic contactor
(MC)

Power factor improvement
AC reactor
(FR-BAL)

Connection for
single-phase ,

50/60Hz)
3|

3-phase power supply

Points for handling

Refer to:

200VAC/50Hz
200, 220, 230VAC/60Hz

Power supply specifications

Please use the servo within the tolerable
power supply specifications.

I
'
i
!

Section 10-2

No-fuse breaker
| (NFB)
or Fuse

No-fuse breaker, leakage current breaker
or fuse

A large inrush current is applied to the
servo when the power supply is switched
ON. Refer to the selection table for the

I breaker or fuse.

Section 6-6
Section 6-11

Magnetic

The magnetic contactor use

Always install this magnetic contactor. Do
not start and stop the servo with this -
magnetic contactor, as the life of the servo
may be shortened.

Section 2-2.1
Section 6-6

contactor (MC)
Og

Power factor improvement
AC reactor (FR-BAL)

Reactor installation

The optional reactor must be installed for
power factor improvement or with a large
power capacity (S00KVA or more with a
wiring distance less than 10m).

Select the reactor according to the servo
model.

Section 6-6

228

100V/

=

MR-JOJA

Installation site

The life of the servo is affected by the
anbient temperature.

The maximum value for the ambient
temperature is a MAX of 55 °C, and the unit
should be used at an average of 40 °C.

Section 1-4

Wiring

Incorrect wiring will lead to servo damage.
The control signal line and main circuit
should be separated a proper distance, to
reduce noise.

Section 2-1
Section 3-6.1
Section 4-6.1

1\

"ﬂﬁw&

Position control mode specifications

The position servo start-up and operations
are noted.

Chapter 3

$EX<CTO~-UD

Speed contro! mode

The speed servo start-up and operations
are noted,

Chapter 4

a
Regenerative breake
option

Optional specifications

The methods for using the auxitiary
equipment and options are noted.

Chapter 6

Servo motor cable

Output side connecting equipment

Do not connect a phase advancing
capacitor, surge suppressor, or radio noise
reduction filter (option FR-BIF). These may
cause damage or faults in the equipment.

Section 1-2

Servo
motor

Cable Length

HA-ME 30cm

HA-FE 50¢m

Grounding

Ground the servo motor and servo amplifier
terminals at one point with the minimum

‘{distance to prevent an electric shock and

noise.

Section 2-1

HA-SE None

Servo motor assembly

Do not shock the servo motor shaft or
detector by hammering, etc.

Section 1-2
Section 2-1.3

1-1




1. Installation and Operation

1-2

Precautions when installing the unit

Improper handling of equipment may cause damage. The important points are noted below. Refer
to these and other related items for proper use of the unit.

Handling

(1)

@)

Do not shock the servo motor or encoder. The servo motor may fail if the shaft is hammered or
the servo motor dropped. '

Do not directly apply commercial power (200VAC) to the servo motor. The windings will be
damaged and the servo motor magnet will be demagnetized. Always drive the servo motor with
the specified servo amplifier. '

100 or 200VAC R Y /$
Power (%KS v
supply T w A
\ /

Connections

(1)

(2)

3)

(4)

Connect the servo arﬁpliﬁer and servo motor ground terminals on the amplifier side, and ground
the terminals together with the minimum distance possible. To prevent an electrical shock and
malfunctions, the terminals should be grounded at the resistance of 100Q max.

Always match the servo amplifier and servo motor U, V and W phases.
The rotation direction cannot be changed like a general-purpose servo motor by inverting two
wires.

The amplifier may.be damaged if AC power is applied to the servo amplifier U, V and W terminals.
Supply the correct AC power to the R, S and T terminals.
If a power supply voltage used is other than the specified, connect a power transformer.

Connect the correct option to the regenerative option terminal (between C-P), and set the
corresponding parameters. :

The amplifier may be damaged and the regenerative resistor overheated or burnt out if these are
incorrect.

When connecting external relays, it is imperative that a diode be connected correctly across the
relay-see diagram.



1. Installation and Operation

VIN
(P24)

MR-J

e

Correct Diode connections Incorrect Diode connection
Operation and sequence

(1) The servo motor’s electromagnetic brake is used only in times of emergency and holding.
It has been designed as a holding device during power failures. If it is used for braking dunng
deceleration, the brake will wear out quickly.

(2) Connect the power supply R, S and T terminals to the breaker and magnetic contactor. _
These are necessary to shut off the circuit to prevent secondary disasters when an alarm occurs
or an erroneous current flows.

(3) Anundervoltage alarm may occur when the servo amplifier is switched on again immediately being
switched OFF. Switch the power on again after the waiting time shown in the following table.

(All values given are the MAX values.)

J10A to 60A J100A
J10A1, 20A1 : J40A1
Model " lutomMAtosomA| 770 J200A J350A J4OMAT
J1OMAT1, 20MA1
Waiting time 10 sec. 11 sec. 12 sec. 13 sec. 15 sec.

ACAUTION

(1) A"high voltage" will remain in the servo amplifier for a short time even after the power is switched
off. '

(2) The servo amplifier may be damaged if a megger test is performed. Megger tests must not be
done. Continuity checks using a circuit tester are recommended.

(8) The servo motor encoder cannot be removed. Do not remove the cover, etc.




1. Installation and Operation

1-3 Inspection at delivery

Confirm the following items after unpacking.
(1) Inspect the nameplate and confirm that the specifications are as ordered.

Appearance Details on the nameplate Details on the model (See Section 10-1)
MR-J OO(-UL) MR-J EF”%’ ‘| l
Corresponding
Applicable motor capacity Symbol | ¢ orvo motor
HA-FE
Model A HA-SE
’ Mitsubishi general-purpose | |- A FAME
AC servo amplifier i
i ”,; MITSUBISHI AC SERVO | | MR-J series
a') - “' MODEL MR'\”OA Symbol | Power supply
= Do POWER _ 100W None 3-phase 200V
Q. O - AC INPUT_AC200 to 230V 50/60Hz -
E . QUTPUT 1.1A 1 Sigle-phase 100v
g SERIAL 210075AA
& TC300A022G51 Symbol Version —
[} ” A MITSUBISHIELECTRIC CORPORATION  MADE INJAPAN None |Japanese
n I||| UL listed
! uL o
Manufacturing No. CSA certified
+ current status
Symbol | Capacity (W) | Symbol | Capacity (W)
Rated output current o 50, 100 - 500, 750
Applicable power supply 20 200 100 | 85010 1200
40 300, 400 200 1500, 2000
60 600 350 | 3000, 3500

Servo motor

HA-ME[](B)(G)
(-UL)

Model

MITSUBISHI
AC SERVO MOTOR

HA-FE13

SERIAL
DATA

A MITSUBISHI ELECTRIC CORPORATION
895504-01

Manufacturing date

Manufacturing No.

HAMED...

iy

Reducuon gear

included
AC servo motor | Rated speed Brake included
HA-ME Series 30001/min
Symbo! Version -
None [Japanese
UL listed
UL |CSA certified
Symbol | Rated output (W) | Symbol | Rated output (W)
05 50 4 400
1 100 7 750
2 200

1-4




1. Installation and Operation

Appearance Details on the nameplate Details on the model (See Section 10-1)
HA-FE[__](B)(G) Ha-Fe [ ] [o-0]
(-uL) . : T T—

Reduction gear
included

AC servo motor | Rated speed Brake included
HA-FE Series 3000r/min

Symbol |~ Version ot

None jJapanese

UL listed
CSA certified

UL

Servo motor

— Model
Symbol | Rated output (W) | Symbol | Rated output (W)
MITSUBISHI 05 50 3 300
AC SERVO MOTOR 1 100 4 400
HA_ FE1 3 2 200 6 600
SERIAL
HA-SE[](C)(B) DATA 0
"|" j
-[ Reduction gear

included

Manufacturing date Brake included

AC servo motor

HA-SE [:l D
(G)(- UL) A MITSUBISHI ELECTRIC con:g?g;%r;i :l_ 1—

M f ina N HA-SE Series {Note)
anufacturing No. Symbol Connection
None Lead wire
o] Connector
Symbol Version —
None |Japanese
UL listed
UL |CsA cenified
Symbol Rated speed (r/min)
1 ' 1000
2 2000
3 . 3000
Symbol | Rated output (W) { Symbol | Rated output (W)
5 500 15 1500
8 850 20 2000
10 1000 30 3000
12 1200 35 3500

Note: Connectors are used to connect the UL listed servo motor.

Options are noted in Chapter 6.

The low noise function and the HA-SE servo motors for 1,000 rpm and 3,000 rpm can be used only
with the new version. _
To identify the version: The version is indicated by the last one or two digits of the SERIAL number
provided on the nameplate.
Old version: One alphabet character
New version: Two alphabet characters



1. Installation and Operation

1-4 Installation
Installation of the servo amplifier

(1) Working environment

Ambient temperature | 0 to 55 °C (with no freezing) (Note)
Ambient humidity 90%RH or less (with no dew condensation)
Vibration : 5.9m/s? {0.6G} or less

Note: To ensure servo amplifier long life and high reliability, the temperature in the control box
should be designed and maintained to be as low as possible. (but above the minimal)

(2) Installation direction and clearance

o Install the MELSERVO-J so that it can (Top)
be seen from the front. i S A

. . . g0 V

. When |n§tal!|ng two servo amphﬂgrs 100mm of more ”

side by side in a closed panel, provide ”

a 10mm clearance or more between } ; o

the sides of the amplifiers. Also pro-  The fins become hot. r = 23 P -

i Do not allow electric

vide a 40mm clearance Or More OVer ey e contact L& U = U D ”

the top and under the bottom of the  the fins. -

servo amplifiers. N U D D ;

When installing several servo amplifi- g

. . - —— P
ers side by side, provide a 100mm 40mm or more 10mm 15mm gmg}e;
r more Ol

clearance over the top of the servo : (Wiring allowance) -

amplifiers or install a ventilating fan to 777 /////(G/roﬁé)///// 7507

ensure proper heat dissipation.
* When using regeneration units, install
them away from the servo amplifier.

(3) Keep out foreign materials
- » When installing unit on a panel or inside and enclosure, prevent drill chips and wire fragments
from entering the servo amplifier.
» Prevent oil, water, and metallic dust from entering the amplifier through openings in the
enclosure.
* Provide positive pressure in control enclosure by forcing in clean, dry, cool, non-toxic, non-cor-
rosive, non-explosive air.

1-6



1. Installation and Operation

Installation of the servo motor

(1) Working environment

Ambient temperature 0 to 40 °C (with no freezing) M
Ambient humidity - 80%RH or less (with no dew condensation) X : —]
HA-FE, HA-ME  [X, Y: 19.6m/s? {2G} | -y
Vibration | HA-SE 1.5kW or less |X: 9.8m/s? {1G} Y: 24.5m/s? {2.5G} N et W
HA-SE 2,3.5kW  [X: 19.6m/s? (2G} Y: 49m/s? {5G} Vibration
Graph of vibration servo amplitude vs, speed.
200}

€

=

@ 100 N

2 8

=

E 60

£ 50

8

3 40~

2 30-

Q.

£

«©

5 20t

i

S

>

i 1 1 1 1

500 1000 1500 2000 2500 3000 3500
Speed (r/min)

(2) Servo motor load-mounting precautions
o Use the screw hole on the end of the shaft (only for the HA-FE servo motor) when mounting a
pulley.
» When removing a pulley, use a pulley remover.
« Do not push or pull on encoder to move servo motor.
« During assembly, the shaft end must not be hammered. (The encoder may fail.)

Encoder cover

» The oriertation of the encoder on the servo motor cannot be changed.

(3) Installation orientation
» The servo motor can be installed horizontally or vertically,
with the shaft end up or down. ]
« Install the servo motor so that the cables face downward.
» When installing vertically, provide a cable trap so that oil
and water do not enter the servo motor. Lead wires

TOp . ll |[‘

Bottom

1-7



1. Installation and Operation

i | Cable tra
(4) Cabile protection . able trap

s Provide stress relief to cables. Prevent cable abrasion.

« In applications where the servo motor moves, the cable Top
bending radius must be determined according to the bend- L va
ing life and type of wire. S
3 Bottom E

(5) Tolerable load for the shaft
« Use flexible coupling, and make sure that the misalignment of the shaft is less than the maximum

value.
» When using a pulley, sprocket or timing belt, select a diameter that will fit into the maximum
radial load. :
Servo Motor Maxli?algnz r:)adial Maxilgq:dn} rfll;rust
HA-ME053, 13 88  {9kgf} L=30 59  {6kgf}
HA-ME23, 43 245 {25kgf} L=30 98  {10kgf}
HA-ME73 392 {40kgf} L=30 147 {15kgf}
HA-FE053 108 {11kgf} L=30 98  {10kgf} | Radial direction
HA-FE13 118 {12kgf} L=30 98 {10kgf} o | !
HA-FE23, 33 176 {18kgf} L=30 147  {15kgf} E _Hﬂ, o
HA-FE43, 63 323 {33kgf} L=40 284  {29Kkgf} ]| Thrust direction
HA-SE52 to 152
HA-SE53 to 153 980 {100kgf} L=55 490 {50kgf}
HA-SE81
HA-SE202, 352
HA-SE203, 353 2058 {210kgf} L=79 980 {100kgf}
HA-SE121 to 301

(6) Oil and water protection
» The servo motor is not waterproof.
Prevent oil and water from entering the servo motor.
» When installed to a gear box, maintain the oil level distance(h) from the servo motor shaft V ring
oil seal according to the following chart.
Also provide a breathing hole on the gear box to suppress the internal pressure.

Motor Distance h (mm)
HA-FEO053, 13 8
HA-FE23, 33 . 12 |
HA-FE43, 63 , 14 Gear —-1 Servo motor
HA-SES52 to 152 :

HA-SE53 to 153 20° Distance h I

HA-SE81 -
HA-SE202, 352
HA-SE203, 353 25 V ring or oil seal
HA-SE121 to 301

» The HA-FE servo motor with oil seal is standard.
« The HA-ME servo motor is not supplied with an oil seal. Seal the gear box so that lubricant does
not enter the servo motor.



1. Installation and Operation

1-5 Making start up easier

The following chart lists the engineered-in functions and features that help make the start up and

use of the Mitsubishi servo system easy and quick.

soldered.

Main function Explanation Refer to:
[Auto tuning] By detecting the current and speed at start up, the inertia of
the load is automatically calculated. The optimum gain for Section 5-1.2
obtaining smooth acceleration/deceleration is automatically )
selected.
[Test operation without |The motor can now be rotated without external commands
external commands] from the positioning unit or control unit, just by using the four
(Test mode operation 1) |buttons on the front panel of the servo amplifier. Section 5-2.3
The rotation speed can also be set. This allows the machine
movement test testing.
[Operation without The servo amplifier can be operated without the motor.
motor] Confirmation of the functions with the control board unit and | Section 5-2.4
(Test mode operation 2} |sequence checks are possible.
[Digital input signal test] | The ON/OFF status of the servo ON, stroke end, ready etc.,
can be monitored. , Section 3-5.3
The wiring can be checked before operation or when the Section 4-5.3
servo motor does not rotate.
[Forced output of the The digital outputs such as trouble, ready, positioning
digital signals] complete, zero speed and limiting torque can be forcibly Section 5-2.2
(do <Qutput signal> switched ON/OFF for each point. )
check screen) Use this for checking the wiring.
[Self diagnosis] The cause is displayed if the servo motor does not operate
(Display of reason for  |when the input signal is input. Section 5-2.1
motor not operating) The servo motor can be restored to operation in a short time )
if errors as displayed are checked. ‘
[Automatic offset] The analog speed command offset adjustment is performed. Section 5-2.6
) Set this before operation. '
[Various status display |The speed, load ratio, or input/output status is displayed,
functions] and diagnosis is simple with this feature.
(Ex.)
Section 3-5
= T e Section 4-5
™ 21 g 1| - Rotating speed 3000t/min
: T = 1 — The peak load ratio is 150% of the:
o 00 motor rated load
[Connector relay An option that converts the connector to terminal blocks has
terminal block] been prepared. The connectors no longer need to be Section 6-5

1




2. Outline of Wiring and Operation

2-1 Connection of the power supply and servo motor

2:1.1 Connection systems

Single-phase

|
é\é:opko)vx:rss\)/upp y 3-phase AC power supply

50/60Hz 200 to 230V
(For UL listed and| 50/60Hz
CSA cettified
100 to 120V
50/60Hz)
Y

Refer to the following for the connector
No-fuse breaker CN1 wiring connection details.
or Fuse « For position control: Section 3-6

« For speed control : Section 4-6

Configure so that the MC switches OFF
when an alarm occurs A pulse train output position-

ing unit is necessary for the
positioning servo.

Magnetic contactor (MC) AC servo amplifier
Regenerative brake MR-JOIA ==
¢ t % /\/—/\\gx’\\ Positioning
:API:%IOSB"GSIStor L__'@L—— Terminal block }‘}"\\}// unit
- Connection for ~ f
single-phase p— 4.
100 V (
tor }

Control panel

T O 4 v x

[

——F—, /00
: Lo 00
3
L—‘g

<

Lo i Lo

A ;
prre—)

EEEEEEER

S

.
= Connector

- CN2
The terminal symbols are . .
indicated inside the Terminal block specifications Unit: mm
terminal cover. Terminal | Terminal Max.
Opening angle screw size| width A | cable size

X

Ampﬁﬁer model

MR-J10A to J100A
MR-J10MA to J70MA 8.6 28Qor

MR-J10-A1 to J40AT | M4x 0.7 ' less
MR-J10MA1 to Jaoma | SCrew

MR-J200A to 360A o |55SQor

less
<

Servo motor cable

Option (Encoder cable)

=&l

L Servo
0 motor Cable length
% 2 HA-ME 30cm
W (Black) HA-FE 50cm
Length: Same as the HA-SE None

motor cable

Servo motor
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2. Outline of Wiring and Operation

2-1.2 Servo motor connection precautions

1) Always match the motor lead phases (U, V, W) with the servo amplifier output terminals (U, V,
W). '

2) The servo motor may be demagnetized or burntout if AC power is applied to the servo motor
terminals (U, V, W).
The servo motor cannot be connected to any terminals other than the servo amplifier output
terminals (U, V, W).

3) Always ground the servo motor with the grounding terminal E. To ground, connect the servo
amplifier grounding terminal, and the earth plate in the control panel to earth.
Refer to Sections 3-6.2 and 4-6.2.

4) The user must supply a 24VDC power supply (the current capacity is given in Section 9-5) for
the brake lead of the servo motor with electromagnetic brake is used.
The power supply VDD (24VDC) in the servo amplifier cannot be used for the brake.

Note: Use a screw and nut when connecting servo

amplifier and servo motor wires as shown in the Servo amplifier side

............

diagram on the right. ‘%'E% H
Wind several layers of insulation tape around the . ;
. Servo motor side
connection. For the HA-SE servo motor, take Wind insulation tape
care not to damage the insulation when connect- three to four times.

ing the terminal box.

2-1.3 Servo motor terminal details

(1) HA-ME(-UL) series

[ L5
H Power supply lead wire
4-0.5% length 0.3m
(With insulation-sleeved round solderless terminal 1.25-4)
Red: U phase, black: W phase
PCR-S20FS White: V phase, green: ground
PCR-LS20LA1 Brake lead wire
2-0.5% length 0.3m
(With insulation-sleeved round solderless terminal 1.25-4)

Encoder cable: length 0.3m

(2) HA-FE(-UL) series

Grounding terminal Grounding terminal

M3 screw M screw
180" symmetric position
(200 W or over) (50, 100W)
‘L \ e
sy ...-aa\
| O |

Cr :

Encoder cable: length 0.5m Brake lead wire

(Note) VCTF 2-0.5% length 0.5m

Power supply lead wire With i ion- i
MR20M  \orp 571 552, length 0.5m ( insulation-sleeved round solderless terminal 1.25-4)

MR20L \
(With insulation-sleeved round solderless terminal 1.25-4) Note: The UL listed/CSA certified servo motor
Red: U phase (HA-FH-UL) has the following connector:
White: V phase ‘ PCR-S20FS
Black: W phase PCR-LS20LA1
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2. Outline of Wiring and Operation

(3) HA-SE series

Connector Terminal box

MS3102A20-29A

HA-SE servo motor terminal box detailed diagram

Standard With brake
80 | 40 2 80 | 40 2
;"_—'—‘j\‘ § r~
~ || 4
' —
f
qu {
- " 1 m e ® m Sty
L/ t
i
d | -
L | -
1 [
L \J  pm T
. 22 \ 22
Ground terminal ¢ \ Ground terminal ¢
MS screw M5 screw
Three motor power leads (U, V, W)
Three motor power leads (U, V, e
ith cri p tact ( \N) Brake lead with insulating With ctimp contact
with erimp contac shield (blue) and
- . crimp contact 1. 25-4 Thermal protector leads with insulating
Th_ermal protector !eads with insulating shield (red) and crimp contact 1. 25-4
shield (red) and crimp contact 1. 25-4 (Connection screw size: M4)
(Connection screw size: M4)

HA-SE102 to HA-SE352
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2. Outline of Wiring and Operation

——
(4) HA-SE-UL series
— ‘Q O
— L@
dan
A Z
- &_%%r_o‘/
Encoder connector
MS3102A20-29P
Power supply connector
1000 r/min series | 2000 r/min series | 3000 ¢/min series | Power supply connector | Cable connector
HA-SE52C(B)-UL | HA-SE53C(B)-UL
HA-SE102C(B)-UL | HA-SE103C(B)-UL MS3102A22-23P MS3106B22-23S

HA-SE81C(B)-UL

HA-SE152C(B)-UL

HA-SE153C(B)-UL

HA-SE121C(B)-UL

HA-SE202C(B)-UL

HA-SE203C(B)-UL

HA-SE201C(B)-UL

HA-SE352C(B)-UL

HA-SE353C(B)-UL

MS3102A24-10P

HA-SE301C(B)-UL

MS3106B24-10S

Cable connector (Cannon make)
MS3106B22-23S

®®
@@
®5®

Cable connector (Cannon make)
MS3106B24-10S

® @
® O 6
® ©

Symbol Signal
A Power supply (U)
B Power supply (V)
C Power supply (W)
D Ground
E Thermal protector
F Thermal protector
G Blank
H Blank
Symbol Signal
A Power supply (U)
B Power supply (V)
C Power supply (W)
D Ground
E Thermal protector
F Thermal protector
G Blank
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2. Outline of Wiring and Operation

(5) The details of each servo motor encoder's connector pin layout are noted on the reference section

given below.

Servo motor Refer to:
HA-ME Section 6-4.4(1)
HA-ME-UL
HA-FE Section 6-4.4(2)
HA-FE-UL - Section 6-4.4(1)
Eﬁ:gE-UL Section 6-4.4(3)

Note: The connection cable between the servo motor encoder and amplifier is an option. Refer to

Section 6-4 for details of producing this cable.

2-1.4 Wiring the servo amplifier terminal block

FIELD WIRING REFERENGE TABLE FOR INPUT (R, S, T) AND OUTPUT (U, V, W)

CRIMPING TERMINALS TYPE

WIRE SIZE/
Servo amplifire | SCREW sizg |SCREWTORQUE] AND TOOL TYPE (Note 1) TEMP RATING
(POUND INCH) CRIMPING CRIMPING (Note 2)
' TERMINALS TOOLS
35787-0 9
MR-J350A M4 13 39543.0 59239. AWG10/75°C
MR-J200A M4 13 34169-0 59239-0 AWG12/75°C
OTHER MODELS M4 13 32959 47387 AWG14/75°C

Note: 1. Manufacturer: AMP INCORPORATED, HARRISBURG, PA 17105

2. Use copper wire only.

2




2. Outline of Wiring and Operation

2-2 Power supply
2-2.1 Power and main control circuit wiring
The AC power and main control circuit should be wired as shown below.

Basic connection
The control circuit will be enabled when the AC power is applied to terminals R,S,(T).
Allow at least one second for initialization, then close the "Servo on" contact to enable the drive.
The main circuit will be switched off when the reset (RES) contact is closed. This will cause the
servo motor to coast to a stop.

Connection for single-phase 100V power supply

Single-phase

AC power supply MC [;; S
100 to 115V ™

50/60Hz —.° [ <o, MR
(For UL listed/ —0 o o o—

CSA certified L L :? [ [‘ l

100 to 120V -~
50/6(;)Hz) - /
Connection for 3-phase 200V power supply

Servo amplifier

MC f— 1
—-o’!\c—— o R Yy Servo motor
3-phase AC power L NG S v

supply st ] © S o & _
N
200 to 230V A L0 e 1T w ;
50/60Hz ON T — ool !
. ntro ! ‘
—— OFF i VDD circuit Servo ON !
MC  RA VIN ‘
o0 g . L)
Emergency stop 4+ gg@ I Reset |
ALM .
Thermal protector. . i '
(applicable only to ' L__ — . ;
the HA-SE motor) t :

Fig. 2-1 Main circuit connection diagram

Max. 1s

Main circuit power supply
Contro! initialize
Transistor base circuit } 4

[]
{
i
SON signal H }

RES signal

RD signal

Alarm signal

1
(ALM) |].08s OFF

Fig. 2-2 Timing chart when power is swiched on
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2. Outline of Wiring and Operation

2-2.2 Emergency stop circuit

Use the dynamic brake (optional) when the motor must be stopped immediately when an alarm or
emergency occurs.
Refer to Section 6-2 for wiring and timing chart.

2-2.3 Alarm occurrence timing chart

When an alarm occurs in the servo amplifier, the transistor's bases will be shut off and the servo
motor will coast to stop. The power should be shut off. (Refer to Fig. 2-1.)
To restart the drive, remove the cause, and switch the power ON.

1
Main circuit 1
power supply

NN |
Base circuit

Power OFF

Servo on '

(SON) signal —Y:—j """ 1

Ready
(RD) output signal

Alarm output
(ALM)

—OFF " Hoad Instantaneous power" _
0.8s Alarm such as overloa failure alarm || Min. 15ms

1 -
‘ (the alarm output is . -
switched OFF by a fault) Eliminate the cause of alarm

———d s e ] — - —

Fig. 2-3 Timing chart during alarm

Important | Do not repeatedly restart the drive without removing the cause of an overload or over
current alarm. Continued attempts to run under these conditions could damage the
servo amplifier. '
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2. Outline of Wiring and Operation

2-2.4 Electromagnetic brake operation (Refer to section 9-5)

For applications requiring a brake to hold the motor shaft (vertical lift applications), an electromag-
netic brake should be used with the servo motor. Please note the following:

1) The brake is a fail-safe type. The brake will operate when the power supply (24VDC) is off.
2) When operating the brake, always switch OFF the "servo ON" signal.
3) In all applications take the braking delay time into consideration.

« If a time delay cannot be provided at servo
off, the DC power for the brake should be

SON signal __‘F__—-—_l(____ M switched off when the "servo ON" signal

switches OFF in order to minimize switch-

Brake power ing delay.
Brake release %-‘L _4_,& Brake engage Braking delay time:
Approx. 0.1s Approx. 0.1s DC OFF: Approx. 0.03s
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2. Outline of Wiring and Operation

2-3 Servo amprifier display operation

Status display flow chart
The servo amplifier status can be monitored and parameters can be set with the dlsplay section
(5-digit, 7-segment display) on the front of the servo amplifier. Confirm the parameter settings before
operation, diagnose errors, confirm external sequences, and confirm the operation status with this
display.
An example of the display flow chart (for the position servo) is shown below. Refer to Section 3-5.1
or 4-5.1 for a detailed flow chart for the position or speed control. For details of the display, refer to
the subsequent pages.
Momentarily press "MODE" to move across chart. Momentarily gress "UP" or "DOWN" to move up
or down colums.

CO0 appears five sec.
after power ON

For 2 sec.
MODE j
For 3 sec. G Display mode transition
Special

>—F
monitor kagnosis parametey, parametey,
! g ) 2 | \
| Fo-o8!| AL - | g@osy) (76080
Cumulative feedback pulse H Sequence i Current alarm § Motor type.  { Option function}
(lower 4 digits) v v v ¥ vl v
E‘ {}J [ 1 ] {FH.G--] {15{}888} {85 Q]
Cumulative feedback pulses External signal Latest alarm Servo loop Feed forward gam Transition
(upper 3 digits) ¢ * v v
- & FE008 N
Speed ¢ : § Spare
v i i i v
H ¢ -4-———-—4\
¢ P S| PRI | R
E_ 9| @Y 0| Ee-Ji| &__0i| Emmen s
Peak load ratio ! | Spare § Parameter error | Spare 5 Monitor selection
R H A 3} Noo A d A ¢ 1

Fig. 2-4 Details of the display



2. Outline of Wiring and Opération

Display and button operation

(1) Layout of the display section«

MITSUBISH Button functions:
“'_ 8 8 BJ MODE : The setting status, diagnosis/setting,
J parameter and display details.
UP MODE | SET : Thisisused to set the parameter data.
up This is used to change the display in each
DOWN  SET DOWN | mode and to change the data numerical
J values.
MiSERUONS

(2) Display after power is switched ON
~« When the power is switched ON, "rdy", indicating

When power is - ‘_'l L_'l 1 initialization, will be displayed for approx. 2 seconds.
swiehed ON- { 71 = Keys pressed during this display will be ignored.

( — pug » Next, the servo type will be displayed.

§ [ R

el ) | l LP-P: positioning servo

(After 5 sec.) U o LP-U: speed servo
] ¢ Then, the status will show.

Status monitor | = ) : positioning servo

= Uin : speed servo

O o

(3) Mode details

1) Status display mode
The display details are selected by pressing the "UP" or "DOWN" button.

2) Diagnosis/setting mode _
Automatic tuning, ON/OFF status diagnosis of the external input/output signals, and test
operation with the operation buttons is possible. '

3) Alarm mode
The alarm code will be displayed from any screen when an alarm occurs.

4) Parameter mode
The parameters required for the motor type, e.g. control method (position, speed) electronic
gears, and acceleration/deceleration times, must be set before operation.
Refer to the parameter tables in Sections 3-5.5 and 4-5.5, and set with the following procedure.

Note: Parameters marked "*" in the table are validated when the power is cycled after setting.
To ensure safety, set the parameters with the "servo ON" signal swiched OFF.
Confirm that the setting for Pr. 0 and Pr. 1 is correct before operation.
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2. Outline of Wiring and Operation

Operation procedure

5 -=25F

5 -Y0

SET 1
Z (e N
o N U

« Enter the parameter mode by pressing the "MODE"
button. "0" will flicker as the Pr. No. :

« Select the Pr. No. to be set with the "UP, DOWN"
buttons.

« The parameter to be set, Pr. 5, and the data will be
displayed. ’

 The data part will flicker when the "SET" button is
pressed.

 Change the data with the "UP, DOWN" buttons.

« Press the "SET" button, and the setting will be com-
pleted.

Note: Some parameters will not be validated unless the power is switched OFF and ON once
(ex. Pr. 0, Pr. 1). Refer to Sections 3-5.5 and 4-5.5 for details.
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3. Start Up and Operation of Position Servo

3-1 Wiring

Wire according to the wiring diagram. Refer to Section 3-7 for the definitions and use of the servo
amplifier signals and functions. , .
Examples of operation with positioning unit AD71 or FX-1GM are shown in Section 3-6.1.

3-2 Checking wiring
(1) Refer to the wiring diagram and confirm that the wiring is correct. (Refer to Section 3-6)

(2) Especially note the following Wiring. The unit may be damaged if it is. miswired.

Main circuit

1) A source of AC power which conforms to the specification must be connected to the servo
amplifier power supply terminals (R, S, T). If the power does not conform to the specification,
drop the voltage to the specified voltage by using a transformer.

2) Power supply lines (R, S, T) must not be connected to the servo motor output terminals (U, V,
W). ‘

3) The phases of the output terminals (U, V, W) and servo motor terminals (U, V, W) must match.

4) AC power must not be directly applied to the servo motor.

3-phase 200 V series

The amplifier will be damaged if commercial power is
/applied to the servo amplifier output terminals.

The servo motor will be damaged
& 4 < (demagnetized, burnt) if AC power
is applied directly.

Servo amplifier -

Transformer

Power supply
400V

For R-J40[JA or more, I-.
this is necessary. A
Regenerative resistance
(optional)

The phases must match

3-1




3. Start Up and Operation of Position Servo

Control circuit

1) Stroke end limit switches LSs (LSP, LSN on CN1) and SG must connected as shown below
(normally closed). “Jumper" circuit when there is no limit switch on the machine.

2)

Connect 24VDC to the interface power supply terminal (VIN). Connect VIN and VDD when using

the power supply in the servo amplifier (VDD).

3)

If the pulse train is an open collector type, connect the open collector power supply (OPC)

terminal and VDD. Do not connect when a differential type is used.

4)

When connecting a relay to the open collector output terminals, insert a diode parallel‘to the

relay. The diode must be connected with correct polarity. Otherwise, the servo amplifier will be

damaged.

To be connected VD
LSP when internal

LSN Power supplies
used.

Forward run stroke end D

Reverse run stroke end

SG

R
N

To be connected
when internal
power supplies

To be connected

when internal V0D Op24 P24-9 VDElgsed.
power supplies N .'
used. @ Rl
0.AmF olay
. 'E{
) .
Open collector SG \

A\ CAUTION

The servo amplifier will
_be damaged if the diode

is not connected as

shown.

Some relays have

internal snubber diodes,

observe polarity.



3. Start Up and Operation of Position Servo

3-3 Switching power on and setting parameters

The setting of the 1) motor type and 2) servo loop type has been set factory set. These parameters
are validated when the power is switched OFF once after setting and then switching ON again.

(1) Switching power ON
Switch the SON signal OFF and switch ON the AC power.

When power is TR » When the power is switched ON, “rdy", indicat-
switched ON o ing initialization, will be displayed for approx. 2
! R seconds.
[L ‘U - :.-J « Next, the servo type will be displayed.
J LP-P: positioning servo
(After 5 sec.) .
1 » Status display
Status monitor [~ ) The cumulative feedback pulse will be dis-
U Ly played.

(2) Setting parameters

After switching the power ON, the parameters must be set as needed.
The unit may not operate properly if the following three items are not set correctly. Always confirm
the settings, and set as needed.

1) Motor type (Parameter No. 0 MTY)

Refer to the combination table below and set the parameter according to the type of servo motor
being used. The servo motor may be damaged if not set correctly. Values in shaded areas in
the table shown below are initial values.

CT T T
i

Servo

motor Servo motor rating (parameter setting value)

series
@
= MR-J _ 10A | 20A | 40A | 60A | 70A | 100A | 200A | 350A | 10MA|20MA|40MA | 70MA
% 10A1 | 20A1 | 40A1 1OMA1ROMA1HOMA1
<
5 - - -
O - - -
=

The setting for the HA-FE and HA-SE servo motors cannot be made by the MR-JCIMA servo amplifier.
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3. Start Up and Operation of Position Servo

Setting example

Operate HA-FE43 with servo amplifier MR-J40A.

The value for Parameter No. 0 for this combination of servo motor and servo amplifier must be
changed from the factory setting. The table on the previous page shows that the value must be
changed from "33" to "43". Use the following procedure to change the value.

Power ON

Press the [MODE] button three times.

3
co

The initial value (HA-FE33) will be displaYed. Press
the [SET] button.

The data section will flicker. Change the data to 0
43 with the [UP] and [DOWN] buttons.

Press the [SET] button.

- The setting will be finished, and the parameter No.

T 2 section will flicker.
Il NN
n-N . - . )
Uy 3 The data will be registered and the setting com

pleted.
Switch power OFF-ON

2) Servo loop type (Parameter No. 1 STY)

The servo loop type, Parameter No. 1, defines whether the drive is a speed or position type.
The value of the parameter also defines the auto tuning mode and whether the regenerative
option is to be used. If a model above the MR-J40A is used, the regenerative option must be
installed. Set the parameter value according to the following chart.

0 0

T

1 0: Standard mode, position servo (pulse train)
1: Standard mode, speed servo (analog, three intemal speeds)

4: Low noise mode, position servo (pulse train) .
5: Low noise mode, speed servo (analog, three internal speeds)

S\ZT&ZQ Regenerative option(combination) R;g;gfr(ﬁ\)/e Applicable amp.
Auto tuning 0 No. regenerative option —

0: Medium response 1 MR-RB013 10 MR-J10A to MR-J100A
ot | 0| Mok tou o
3: Invalid 3 MR-RB064 x 2 100 MR-J10MA1 to MR-J40MA1

4 MR-RB064 60

5 MR-RB10 x 2 150 MR-J200A

6 MR-RB30 x 2 500

7 MR-RB10 100

8 MR-RB30 300 MR-J350A

9 MR-RB50 500




3. Start Up and Operation of Position Servo

3) Electronic gears (Parameters No. 2, 3 CMX, CDV)

Set this according to the machine. Normally the movement amount for one command pulse is
set to a value such as 1um, 10um. Refer to Section 3-5.5 (2) for setting methods.




3. Start

Up and Operation of Position Servo

3-4 Operation

The servo motor is operated with the following procedure after the power is switched ON and the

parameters have been s

Power ON

|

Parameter setting

|

et.

Servo ON ] The "servo ON" signal is switched ON. The operable status is entered, and

"Servo ON" signal
ON

Command pulse train
input

. Interruption and
stopping of operation

the motor is servo-locked. If the motor is not servo-locked, the "servo ON*"
signal is not ON. Confirm the status with the monitor, and check the wiring.

[Diagnosis screen]

Servo ON/OFF check
Power ON

l | Press the [MODE] button once.

™
e

Switch servo ON.

rd-o ‘
This display will show when the servo ON turns ON.

3
oo
(o]
=) m

Input signal check |
When the following steps are carried out from the above

display, the input signal ON/OFF status can be checked.

Press the [UP] button once.

The external input/output signal ON/OFF status will be

displayed. Switch the servo ON. When the servo ON

switch ON, the following will be displayed.

*. The ready and positioning completed signals will be
output simultaneously and displayed.

5
o
o
M

+ When a pulse train is input from the positioning unit, the motor will begin

to rotate. First, drive the servo motor at a low speed with JOG, and con-
firm the rotation direction and stroke, etc. If the servo motor is not rotat-
ing as desired, check the input signal again. Refer to Sections 3-5.3 and

-2.

a

» Confirm the motor speed, command pulse frequency and load ratio, etc.

on the servo amplifier status display monitor.
» When the checking of the machine operation has been completed, con-

firm automatic operation with the positioning unit program.

The operation will be interrupted or stopped when the following are carried out.

1) Servo OFF ...............

2) Reset...veeeeeeenns

3) Stroke end OFF.......

4)  Alarm .....cccceeeevennnnn.

The main transistor's base current will be shut off and the servo motor will

coast to stop.
The main transistor’s base will be shut off and the servo motor will coast to

stop. The dynamic brake (optional) will not operate.
The motor will stop immediately and be locked by the servo. Rotation in the

reverse direction will be possible.
The main transistor’s base will be shut off when an alarm occurs.
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3. Start Up and Operation of Position Servo

3-5 The display and setting functions

3-5.1 Display flow chart
Details of the display

The status can be monitored and parameters set with the display section (5-digit, 7-segment display)
on the front of the servo amplifier. Confirm the parameter settings before operation, diagnosis trouble,
confirm external sequences, and confirm the operation status with this display.

An example of the display flow chart (for the position servo) is shown below. Refer to sections 3-5.2
to 3-5.5 for details on the display.

—~

CO appears five sec.
after power ON

rdY IFor2sec.

. MODE :
] - F J

LP - PfFor3sec—— Display mode transition

i
J

10
W\
0
Wy

Status _\Special

monitor

User
paramster,

Diagnosis Alamm

B
)
|
)
N

‘ 3
r‘ n) ! : H g i 0N AN
¢ gl rd-ofli AL - -Ji 0005 I L3045
ﬁé’&"ﬁﬂ? it(es?dbzck pulsesg Sequence 2= Current alarm ; Motor type H Option function ¢
?_ \ \ v v v v v
U N rnNnnNnNnn : n
] RLD- - 00030 A
Cumulative feedback pulses 117 ] : i
(upper 3 digits) | Extornal IO signa Last a’aT (Note) Servo loop Feed forward gain
ra) ~ . NANnN
do-on RL i-- & Gl
Speed DO signal check 2nd alarm Command pulse multiplication Spare
¥ v v numerator (Electronic ¥
- ¢ gean) e
. B s
RLC-- EA (- 0o
Droop pulses (lower 4 digits) Test mode operation 3rd alarm Command pulse multiplication | !Position command accelera-
¥ denominator (Electro~, tion/daceleration time
E " 8 A nic gear) A ‘constan —
J) CO0RQD AL 3-- Y: 00 { - S 1s
Droop pulses (“Pzel' 3 digits) Software version 4th alarm In position range Zero speed £
t i v v 8
i - = =
Hi RLP-Ji| & 2% 1o-igg
Cumulative command pulses ! oy - -
(upper 1 digit) * For maker Para\meterA error H Position |:op gain : Speed lt?p gain @
) H :
[ n N =S f i
Cumul ‘P d LI' Ho - & g e
umulative.command pulses : H . — <
(upper 3 digits) ¢ . Alarm history clear Spare i | Speed integral comp
#H3 0| ‘o == {I%38
During an alarm, the 12
Command pulse frequency Settingt;i of no motor . last alarm and current Speed proportional control
operation 1 ain '
v ! alarm are the same. ¢ ¥ i
¢ 0063| (YD =100,
= =Y L) hown
Torque limit command | Analog speed command Torque limit value
automatic offset 4 H v @
)
] ~ .
(N (%) c' o ) 8 .§
Regenerative load ratio Feed forward command | @
filter + r ’g
J i i 0
Effective load ratio : MO otfset
H
N ' N
b [§) 3 ¢ - U
Peak load ratio : Spare
:

0

904

o]
@0
), «Q
=}
@
<—-$_ -
g
=AY

=
o
2
g
|
D3’
R
@
2
-]
3

R

H
1
H
i
'
H
H
]
0y
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3. Start Up and Operation of Position Servo

3-56.2 Status display

The various states during op_ération are displayed. The display details can be changed freely with the
UP and DOWN buttons. The display when the power is switched ON is set to Pr. 20.

Sym-

Display range,

Name bol unit Details
Cumulative The feedback pulses (4-times multiplying) are counted.
feedback pulses C : When the count overflows, it returns to zero.
(lower 4 digits) -9999999 to The lower 2nd, 3rd and 4th digit decimal points will
Cumulative 9999999 pulses | light for reverse run pulses (negative values).
feedback pulses C The display will be reset to "0" when the "SET" button
{upper 3 digits) is pressed. ‘
Speed 3.0.0.0 to The servo motor speed is displayed.
r DO . The lower 2nd, 3rd and 4th digit decimal pomts will
3000 r/min
light during reverse run.
Cumulative The details of the position deviation counter are dis-
droop pulses E played.
(lower 4 digits) -65535 to The lower 2nd, 3rd and 4th digit decimal points will
Cumulative 65535 pulses light for reverse run pulses (negative values).
droop pulses E
(upper 1 digit)
Cumulative The command pulses before the pulses are multlplled
command pulses P with the electronic gear are displayed.
(lower 4 digits) —9999999 to The lower 2nd, 3rd and 4th digit decimal points will
Cumulative 9999999 puilses | light for reverse run pulses (negative values).
command pulses P’ The display will be reset to "0" when the "SET" button
(upper 3 digits) is pressed.
Command pulse The command pulse frequency, before the pulses are
frequency n —200.0 to multiplied with the electronic gear, is displayed. During
200.0 kpps reverse run, the lower 3rd and 4th decimal points light,
and the lower 2nd decimal point will go out.
Speed command The speed command voltage is displayed. During
voltage F +10.00V negative voltage, the lower 2nd and 4th decimal points
light, and the lower 3rd decimal point goes out.
Torque limit The torque limit command voltage is displayed.
command U Oto 10.00V
Regenerative The regenerative load ratio for the regenerative option
load ratio L 0 to 100% tolerance value selected in Pr. 1 is displayed in %. A
° short time (approximately 30 to 40 minutes) is required
for stabilizing.
Effective load The load ratio for the rated torque is displayed in %.
ratio (Note) The servo motor temperature is assumed, so the effec-
J 0to 300% tive torque and display value are not linear. A short
time (approximately 10 to 20 minutes) is required for
stabilizing. .
- T s -
Peak load ratio b 0o 300% The load ratio is displayed in % according to the rated

torque.

* Note: When the display value is not 100%, the display value and effective load ratio will differ. Refer to
Section 4-5.2 for this relationship. When the display value is 90, 80 or 70, the effective load ratio
is 95, 89 or 84%.
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3. Start Up and Operation of Position Servo

3-5.3 Diagnosis mode

This is used to confirm the status of the external sequence, etc.

Ready.

Name Display Details
Not ready.
The unit is being initialized after the servo ON has been
lr' d - F‘ switched ON, or an alarm has occurred.
Sequence Automatic tuning can be performed from this screen. (Refer
(automatic to Section 5-1 for details.)
tuning)

Enter the operable status after initialization after switching

the servo ON.

Automatic tuning can be performed from this screen.

External input/
output signal

rtional
comrol

propo-

— SON servo ON
- TL external torque limit
l;c

RES alarm reset

LSP forward run stroke end

LSN reverse run stroke end
CR

%EI remaining pulse

Input side

signal {
Qutput side {
signal

LﬁJ h"o’ ‘ﬁJ P

clearance

Both input/output
light when ON, go

J [46'] '4 Y out when OFF.

The values in ()
are the connector
CN1 pin Nos.

l RD (24) ready
PF (25) positioning
* complete

The external input/output sig-
nal ON-OFF status is dis-
played.

The upper of the vertical line
of each segment in the 5-
digit LED is the input signal,
and the lower corresponds
to the output signal.

The figure on the left shows
the status when all input/out-
put signals are switched ON.

The relation of each seg-
ment's vertical line and in-
put/output signal is shown
on the left.

= OP (12) Z-

X
'ZSP (26) zero speed
ALM (27) trouble
phase PLG puise

Note 1.
The input signal pin Nos.
marked "*" respond to the
factory default setting.
(Change these with
parameter No. 19.)

DO signal check

do-o0n

e DO signal check display will appear when
the [SET] button is pressed for more than two seconds.

The output from connector CN1’s 24, 25, 26 and 27 pins
enter the state where they can be forcibly switched ON/OFF.
Always operate these with the servo switched OFF.

(Refer to Section 5-3 for details.)

Test mode
operation

FEST |

The (200r/min) speed display will appear when

the [SET] button is pressed for more than two seconds, and
the test operation state will be entered.

Always operate this with the servo switched OFF.

(Refer to Section 5-4 for details.)
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3. Start Up and Operation of Position Servo

Name Display Details
Software version [{} R ! ] For MITSUBISHI use
For MITSUBISHI LH { ‘ﬂ For MITSUBISHI use

Change DATA from 0 to 1, press "SET", and the alarm his-

Alarm history H 8 ‘N| |tory will be cleared.
clear i UJ | (Refer to Section 5-2.5 for details.)
) Change the DATA to 53, press "SET" and the unit will oper-
-| No-motor L{ 3 M| |ate without the motor.
operation setting | ! ol (Refer to Section 5-2.4 for details.)
The automatic tuning of the speed command input voltage

VC input/ [H Y nJ offset will be executed with "13" and "SET".

automatic offset v (Refer to Section 5-1.2 for details.)

3-5.4 Alarm mode

The history of past alarms, and parameter errors are displayed in this mode.

Name

Display example

Details

Current alarm

This shows that an alarm has not occurred.

This shows that alarm 33 (overvoltage) has occurred.
During an alarm, A and the first character's decimal
™ | point will flicker.

Alarm history

AL 1L S5O

(This will flicker even when the screen is changed.)

This shows that alarm 50 (overload) occurred one
alarm ago.

Parameter error

Al P

S This shows that there is an error in the Pr. 5 data.

Functions during an alarm

The alarm mode display can be entered from any screen other mode.

Other displays can be viewed when an alarm occurs, but the first digit's (5th digit) decimal point

will flicker, so you can determine if an alarm is occurring.

ON.

alarm displayed.

To reset after an alarm has occurred, switch the power OFF, or switch the external reset signal

When resetting the alarm from the servo amplifier unit, press the [SET] button with the current

Note: Create a sequence so that when an alarm occurs, the main circuit contactor MC will be switched
off. (Refer to Section 2-2.1.)
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3. Start Up and Operation of Position Servo

3-5.5 Parameters

(1) Parameter list

Table 3-1 Parameter list for positioning servo

Initial
Value

Class| Pr.| Abb. Name Unit Range

7| *OPS|Option functions 0000 0to 111Fh
(1) Command pulse input format
(2) Command pulse input signal logic
(3) Speed proportional command valid _
FFC|Feed forward gain 0 % 0to 100
91 — |Spare
10 PST|Position command acceleration/deceleration 0 10ms(1ms) 0to 999
w time constant (smoothing) (-99 10 0)
g 11| ZSP|Zero speed 5| 10r/min |1 to 500
g 12| VGN|Speed loop gain 100 70 to 999
8| 13 VIC|Speed integral compensation 25 ms 1 to 999
'% 14 VDC |Speed proportional control gain 98 % 0to 100
&1 15 TLL|Torque limit value 100 % 0to 100
16 FST|Feed forward command filter 0 0to7
17|  MOO|Analog monitor, offset 0 mV -20to 100
18| — |Spare
19 IPO|Input/output signal selection 042 0to 1AFh
20! *DMD |Monitor selection 000 0 to DFBh
(1) Status display when power is switched ON
(2) Encoder output division rate
(3) Analog monitor output selection

###4: The initial value (factory default value) will differ according to the servo amplifier size
. These are validated when the power is cycled after setting.
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3. Start Up and Operation of Position Servo

(2) Explanation of parameters

Table 3-2 Details of positioning servo parameters

r —[—0: Positioning servo (pulse train)
1: Speed servo (analog; three internal speeds)
4: Low noise mode, position servo (pulse train)
5: Low noise mode, speed servo (analog, three
internal speeds)

No regenerative option

: Regenerative option (MR-RB013)
Regenerative option (MR-RB033)
Regenerative option (MR-RB064x2 series)
Regenerative option (MR-RB064)

: Regenerative option (MR-RB10x2 series)
: Regenerative option (MR-RB30x2 series)
Regenerative option (MR-RB10)
Regenerative option (MR-RB30)
Regenerative option (MR-RB50)

NN

The combination of the regenerative option
and servo amplifier is restricted.
Refer to Section 6-1.

0: Automatic tuning valid (medium response)
1: Automatic tuning valid (fast response)

2: Automatic tuning valid (slow response)

3: Automatic tuning invalid

Class| Pr. Abb. Name Initial Value Unit Range
0 *MTY | Motor type: The highlighted
values in the
table are the
initial values.
Ll ]
Motor " .
series Motor rating (parameter setting value)
é’ MR-J B 10A | 20A | 40A | 60A | 70A [ 100A[200A | 350A ( 1OMA|20MA|40MA| 70MA
g- 10A1]20A1|40A1 10MA1ROMA1T40MA1
103 | 202 | 353 | - - - -
g 81 183301 | - | - [ - | -
= 121 1 203 | - - - - -
- 201 | - - - - -
- - - - 1083 ] 23 43 73
(7]
5 - - - 13 - - -
E
@
@
Q 1 *STY|Servo loop type: 0000 Oto
o The servo loop and validity of the regenerative option are set. 7395h
%]
=)
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3. Start Up and Operation of Position Servo

Class| Pr. | Abb, Name Initial Value Unit Range

CMX Command pulse multiplication (numerator): 1 1 to 9999
2 The muitiplier of the input command pulses is set here.

3 CDV [Elec- |Command pulse multiplication (denominator): 1 1 to 9999
tronic | The divisor of the input command pulses is set here.
gears

(Ex.)

Input command pulse

Position command

f1 CMX _ CMX
— oV |~ f2 = f1 x cov

Setting range 1 CMX

50°CDV" <20

User parameter

4 INP  |In-position range 100 pulse 0 to 9999
When the number of droop pulses as set in this parameter is
counted, the positioning completed output is set.

5 PGN | Position loop gain 25 rad/s 5to 150
The position loop gain is set here.

The value will change automatically when automatlc tuning is exe-
cuted.

Spare

*OPS | Special function selection: ) 0 1to 111Fh

o]l [ Jol

(a) Command puise input format

0: forward/reverse run pulse train input
1: symbol/pulse train input

2: 2-phase pulse train input (x1)

3: 2-phase pulse train input (x2) For the setting method,
4: 2-phase pulse train input (x4) refer to Section 3-7.

L (b) Command pulse input signal logic
0: input signal negative logic
1: input signal positive logic
0: speed proportional command invalid
Valid only when the external input signal PC is
ON.
1: speed proportional command valid
(c) LSP, LSN
Stop pattern when OFF

0: immediate stop
1: erasing stop

J

Special parameter

8 FFC |Feed forward gain 0 % 1to 100
The feed forward gain of the position loop is set. When set to
100%, the droop pulses will be zero when operating at a constant
speed.

The overshoot will increase when sudden acceleration or decel-
eration is carried out.

(As a guideline, at FFC=100%, the acceleration/deceleration hme
to the rated speed is 1s or more.)

Continued on the next page.



3. Start Up and Operation of Position Servo

Class

Pr.

Abb.

Name

Initial Value

Unit

Range

Special parameter

Spare

0

10

PST

Position command acceleration/deceleration time constant
{smoothing)

This parameter is used to apply alow pass filter to the command
pulse train. :

(Ex.)

When commanded from an encoder for synchronization, synchronized operation can

be started smoothly even when  started during line operation.

Line speed

0

N,

Time constant
not set

Encoder for
synchronization

HA-FE

~ t
~ \ <

Motor speed -/ Time constant set

servo motor
Start

}—_..t

t

10msec

0 to 9999

11

ZSP

Zero speed
The speed for switching on the zero speed output signal (ZSP) is
set here.

10r/min

1to 500

12

. VGN

Speed loop gain

" The speed loop gain is set here.

The value will change automatically when automatic tuning is
executed.

100

70 to 999

13

ViC

Speed integral compensation
The time constant for integral compensation is set.
The value will change automatically when automatic tuning is
executed. :

25

msec

1to 999

14

VvDC

Speed proportional control gain
The proportional control will be validated when parameter Pr. 7 is
set or the propottional control input signal (PC) is switched ON.
The proportional integral control will be activated when set to
100, and the proportional gain will decrease with a smaller value.

98

%

0to 100

15

TLL

Torque limit value
With a maximum torque of 100%, the proportion of MAX torque to
be used is set.
When the extemnal torque limit input signal (TL) switches ON, the
smaller of the external torque limit value or this parameter set
value will be used.
The MAX torque set with this parameter will be 8V when the
torque is monitored with monitor output.

100

%

0to 100

16

FST

Feed forward command time constant
The filter time constant for the position loop feed forward
command is set here.

Filter time
constant

Filter time
constant

0 Oms 4 8
1 1 16
2 -2 6 32

Set value Set value

26 mg
X: Set value
Oms when
set to X=0

Oto7

3-14
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3. Start Up and Operation of Position Servo

Class| Pr. | Abb. Name Initial Value Unit Range

17 MOO |Analog monitor offset 0 mV -20 to 100
The offset for the analog monitor output is set here.

18 Spare 0

19 IPO | I/O signal selection 042 1to 1AFh

The input signal functions of the connector CN1 pins 32 and 33,
and the output signal functions of pins 25 and 26 are selected.

LL ]

—rlnput pin function selection

Setting | Pin32 | Pin33 | (Forsignal name,
1 PC YL refer to Section 3-7.)
2 CR TL « Initial value
6 CR pPC
Outplit pin function selection
Setting Pin 25 Pin 26
1 ZSP PF
2 TLC PF
4 - PF ZSP  |¢- Initial value
6 TLC ZSP
p —
% Alarm code output
£ 0: invalid
© 1: valid
g The alarm codes from the output pins (24, 25, 26) dur-
= ing an alarm are output in 3 bits. )
g’_ Note: The alarm code will be output when an alarm
w occurs and the ALM output is switched OFF.
Alarm name Alarm No. {ZSP (26)| PF (25) iRD (24) | Code
Undervoltage AL10 0 1 0 2
Memory error 1 (RAM, ROM) 12 0 0 0 0
Memory error 2 (EEPROM) 15 0 0 0 0
Magnetic polarity detection error 16 0 1 1 3
PCB error (A/D error) 17 0 0 0 0
Qver-regeneration -30 1 0 0 4
Overspeed 31 1 0 1 5
Qvercurrent 32 0 0 1 1
Overvoltage 33 1 0 0 4
Command frequency error 35 1 0 1 5
Parameter error 37 0 0 0 0
Fin overheating 45 1 1 0 6
Overoad 50 1 1 0 6
Excessive difference 52 1 0 1 5
Screen changed during servo ON 90 1 1 1 7

1: continuity with SG, 0: no continuity

Continued on the next page.
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3. Start Up and Operation of Position Servo

Class| Pr. Abb. Name Initial Value| Unit Range
20 *DMD| Monitor selection "0 0 to dFbh
The display, monitor output and encoder output division rate are
set.
T T
Display status selection when power is ON
0: Cumulative feedback pulses (lower 4 digits)
1: Cumulative feedback pulses (upper 3 digits)
2: Speed
3: Droop pulses (lower 4 digits)
4: Droop pulses (upper 3 digits)
5: Cumulative command pulses (lower 4 digits)
6: Cumulative command pulses (upper 3 digits)
7. Command pulse frequency
8: Torque limit command voltage
9: Regenerative load ratio
A: Effective load ratio
b: Peak load ratio
* Encoder output division rate is validated by switching
the power ON/OFF.
Analog monitor output selection setting is made valid
by pressing the {SET] button.
Setting f;‘g&g(‘;‘,,;"?g; Analog monitor output
division ratel selection
o
[
5 00 11
= 01 1/2
© 02 1/3
g 03 4 Speed monitor
.g OF 116 (full scale: 8V)
@ 10 M7 .
c% (Setting example)
1F 1/32 Encoder output: 1/4
Analog monitor output:
40 11 Speed monitor
41 1/2 : When "Speed’ is set as
Torque monitor .
42 13 (full scale: 8V) tshe? default status monitor,
oF V32 o[o]a]2]
80 171 Speed monitor (Zero
center meter, full scale:
9F 1/32 5V £4V)
Cco 71 Torque monitor (Zero
center meter, full scale:
dF 1/32 5V +4V)

Refer to Table 3-5 in Section 3-7 (4) 5).

Continued on the next page.




3. Start Up and Operation of Position Servo

(8) Relationship of the command pulse and feedback pulse

The relationship of the command pulse and feedback pulse varies according to the setting of each
parameter. This relationship is shown in the following diagram.

Pr.8
Feed
forward l Feed forward
1 Pr.2 command filter
Pr.7 Pr.3 Pr.10 (Pr.16)
PP Ny R ) c . AC servo motor
P ulse c £ + 2% +
Command pulse N train % - 3 - 8 ‘3 O Speed
format g g) &2 - & § +
fib ' l
4000p/rev i
200kpps N
at 3000r/min L_{ 4times | f20
FPA Pr.20 multiplying 50kpps
PLG division FPB utput pulse| at 3000r/min Encoder
output division 1000p/rev
1) Setting example for operating with AD71
AD7 Parameter Motor :'Z:]?JZTS; pulse
max, output Pulse train
pulse frequency Electronic gear | Smoothing | Type (rated
format rotation speed) PLG fib b
Pr.7 Pr.2 Pr.3 Pr.10
1 1 (35*013.?;511) 1000 p/rev| 200 kpps | 50 kpps
0000
Forward/ HA-FE
2(20;52)5 reverse 1 1 0 (3000 r/min) 1000 p/rev| 200 kpps | 50 kpps
truraf;npulse . HA-SE
1 1 88% m:gg 1000 pirev | 200 kpps | 50 kpps
(3000 r/min) :

2) Smoothing (Pr. 10)

(@) When the electronic gear rate is large (10-fold or more) and the speed is low, the speed will

not be smooth, and will cause a pulsating type of rotation. Here, the rotation will smooth-out
when Pr. 10 is set to "1" (10ms).

(b) When an acceleration/deceleration time is not applied to the command pulse train, and if
the command pulse frequency changes suddenly, an overshoot or excessive difference
alarm "AL-52" will occur. Set the acceleration/deceleration time constant with Pr. 10.

3) Feed forward (Pr. 8)

This function cancels the delay caused by the droop pulses in the deviation counter. If the delay
becomes a problem, gradually increase the setting in Pr. 8, and set within the range where
overshooting does not occur. This cannot be used if the acceleration/deceleration is rapid.

4) Feed forward command filter (Pr. 16)
A filter is used for the feed forward command.
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3. Start Up and Operation of Position Servo

3-6 Wiring

(1) Servo amplifier front view

Power supply ™

connection (R, S, T)
3-phase 200 V series:
Connect to a commercial
power supply of 200 to 230

VAC, 50/60 Hz.

Single phase 100 V series:
Connect to a commercial
power supply of 100 to 115
VAC, 50/60 Hz. S

Regenerative option
connection (C, P)
Connect between P and C

when using the regenerative
option. This is always needed
for MR-J40 0 A or more.

Servo motor connection ~N
u,v,w)

Connect with the servo motor
power supply terminals U, V
and W.

Proper operation will not be
possible if the phases on the
motor and amplifier are
mistakenly connected. The
amplifier may be damaged if
a commercial power supply is
connected.

Grounding ™

Connect with the servo motor
ground terminal, and ground
(grounding resistance 100Q )
MAX.)

Connector pin layout diagram

1,010

_ N aan
rJug g

1
0

0g)

£
&
&

CNY

| S—
@Y
X

1)

[oCcon

)

&

W E < VDO 49 v D

Display/setting section
The status and alarms are
displayed and parameters
are set.

Connector CN1

Various control signals are
input/output.

Refer to Section 3-7 for
explanations on the signals.
Refer to section (2), 1 for the
pin layout.

Connector CN2

Connect to the servo motor
detector. Refer to section (2),
2) for the pin layout.

The connector pin layout diagram looking from the cable wiring side is shown below. The pin
number is indicated on the upper row, and the signal name on the lower row.

1) CN1 (connector for control signals)

Model PCR-S36FS connector

- (Made by HONDA)
PCR-LS36LA (case)

]

2] pa 2]
A wini
:2—2_—. NGZTLA
NP_QTMO"T
ez P e B

[
(=}
Z

M'

g
m
h
>

,_
[:]
slﬁ
w
3
93
) o

IH
I
Ti ]

)
[ Hs]

Connector pin layout diagram

Pin No.

Signal name

2) CN2 (connector for PLG signals)
Model PCR-S20FS connector

(Made by HONDA)

PCR-LS20LA1 (case)

=i
Z G
2

IE

|8 | P5

| >
10 Jpwi
PW ™

Pin No.

Signal name

Connector pin layout diagram



3. Start Up and Operation of Position Servo

3-6.1 Standard connection diagram

(1) Example of connection with AD71

Regenerative option —~—nstall the regenerative option externally when using the

(Refer to Section 2-2.1 for the e MR-J40 ] A (servo motor 300W) o higher. (Refer to
7 circuits.) .t P __._ Section6-1.)
i j Create a sequence where the i :ﬁgg(('&‘))
' MC will be switched OFF with I servo motor
Single-phase o ! the alarm. \ 0 T
AC power supply ) CraX dn NFB MC FA-BAL [
100 1o 115V 3 j 3-phase AC _57% Sy Ri X da v v SM
50/60Hz o _© " H power supply A Y K% Servo amplifier w W H
J 200 to 230V “/4\0 ° " 'y S MR N |
------ . 50/60Hz —&6 6—0 o—irrit g1 "y '
S eny Ot 24V ¥ «— Earth plate installed |
It an external power vool 35 1 "\ inthe control box i
su is not connected
o '\J/‘;:x and OPC, r VIN| 34 ] ------------- CN2  Ground '
connect th_ese outside - f |
the amplifier. Servo ON [—0 o—— 26 ! (Note 5) |
H
(Note 3) Reset 2 : 30m or less _L 0.5m :
Forward run stroke end —0--0————————1 5P} 30 ' b "‘b‘ b mon e J
Reverse run stroke end 31 : etector cable with mo oﬁ HA-SE-UL
External torque limit 33 ' (5’:;\{0 éno(or
16 ' _ °5)
= = . A
FG | " B
MELSEC-A : 7 HA-SE " c
H
H 35 1 servo motor $ DI Thermal protector
Proximity switch Hoec! 23 ' u v E
B]ee [se oo~ : v v F
Positioning Blox|or m S6 |15 ' " N SM
unit AD71 P ool ss : L4~/ Thermal protector
% 70 | 22 ! 3 5C 1 Create an external sequence so that
H | L the main circuit will switch OFF if the
E 158 1 ' : ¢
g § H | terminal opens due to overheating.
Set the pulse output mode S o2 : : (Refer to Section 2-2.1.)
parameter (Pr. 7(a)) with the 2 T cA| 32 H
forward/reverse run pulse EAR D )
train (A type). & g sl :
*Set parameler No. 13 to 1. = voo| 36 !
- pe | 20 : el J
] 30m or less
3 SG | 13 !
= | 22 ; Max. 80mA (Note 1) -
t--f3a jvIN
o B[t —)— EEE e ospens | 2D CAUTION
é X- I {50 |18 T 1L Positioning The servo amplifier will be damaged it
S 2m or less ~ 34 complete the diode is not connected as shown.
T i o
S Pin No. 27 JAMEH Trouble
@ 10 [FPALFTFay
Py e HENRRI Open collector output
B (Can be set from 1/1 to 1/32)
2m or less 12 | OP jg—
[ S E———
Upper limit setting c— ~------- . ? Ls
- RIS i B Pin
Torque limit command 3 No.| %
+10V/maximum current cN1 TN
6 Signal name
Monitor 4
(Max. + 1mA meter) 7
S

Fig. 3-1 Standard connection diagram | for position control operation

Note: 1. The total current to the external relays should not exceed 80mA. When it exceeds 80mA,
supply the I/F power from an external source (refer to Section 3-6.3).
The servo amplifier may be damaged if the diode polarity is inverted and connected.
Always connect the stroke end LSP and LSN during operation (normally closed).
The pins with the same signal name are connected inside the servo amplifier.
0.3m for the HA-ME series.
Forthe UL listed and CSA certified HA-SE servo motor, connectors are used for connection
with the power supply. (Refer to Section 2-1.4.) ’

Motor side : MS3102A22-23P or MS3102A24-10P

Cable side: MS3106B22-23S or MS3106B24-10S

ook wh
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3. Start Up and Operation of Position Servo

(2) Example of connection with FX-1GM

Single-phase AC
power supply
100 to 115V
50/60Hz

Note: 1.

LR AR

Regenerative option =-—— Install the regenerative option externally when using

Refer to Section 2-2.1 for th = the MR-J40L] A (servo motor 300W) or higher. (Refer
—p \efer to Section 2-2.1 for the S to Section 6-1.)
f —'; circuits.) ] HA-ME(-UL)
Create a sequence where the MC will HA-FE(-UL)
‘ be switched OFF with the alarm.} servo motor
NFB MC FR BAL NFB I\}C FB.?‘,{“ u Y |
0 3-phase AC ; R . v v
power supply A S8 iy Servo amplitier W W
20010 230V —— —Sfo-2AT0s T ]
50/60Hz ——& o—o o—tril 4t
------ o +24V ~—— Earth plate installed ¥ l
if an external power vool 35 \\ in the control-box
supply is not connected| oN d I
to VIN and OPC, VIN] 34 foonenoenennns 2 Groun
connect these outside H |
the amplifier, ~ H
Pt Servo ON SON| 26 : (Note 5) |
(Note3)  Reset | RES) 28 30m or less f 0.5m §
Forward run stroke end Lsp| 30 | o
Reverse run stroke end ol 31 Detector cable with motor HA-SE-UL
External torque limit 0 o7 | 33 i i3 sNerV:O g\o(or
s6 | 16 ! (Note 6)
: u
E v
; B HA-SE L]
\EVDD * ! servo motor L Dl ormal protector
oeC] 23 " " 1 E \era protecto
v v
L] w
oMt voo| 35 1 L 7 Thermal protector
Isvay| ,l RO | 24 E o Create an external sequence so that
ey IECEETE LRI S EL Y NIl myvon e H E the main circuit will switch OFF if the
—1: ¢ ] [ e terminal opens due to overheating.
PG T C g v (Refer to Section 2-2.1.)
e i cr |32
lcos| - sG | 15
|24) voo| 36
ol em ot ee [ 20 ;
[comalt | o113 ! 30m or less
ol By ]: P 8 ey pos i Max, 80mA (Note 1)
Sl --{ 34 |v1
Ut S6ji3 L] Zero ;
e I, Y iz 26 2P speed ] A CAUTION
cfm[ > voo| 35 = The servo amplifier will be damaged i the
Wl pey 27 k-~ Trouble J diode is not connected as shown,
10 [FPA|Pry
2m or less 13 11 | Open collector output
H P
j - 11 |FPB}=
o iy [ (Can be set from 1/1 to 1/32)
12 | 0P gt
Upper limit setting — .- ------, 8 |6
- PR * |Pin;
Torque limit command No
+10V/maximum current A3 RIERY
5 Signal name
Monitor a
{Max. + 1mA meter) 7
2m or less

Fig. 3-1 Standard connection diagram | for position control operation

The total current to the external relays should not exceed 80mA. When it exceeds 80mA,
supply the I/F power from an external source (refer to Section 3-6.3).
The servo amplifier may be damaged if the diode polarity is inverted and connected.
Always connect the stroke end LSP and LSN during operation (normally closed).
The pins with the same signal name are connected inside the servo amplifier.
0.3m for the HA-ME series.
Forthe UL listed and CSA cettified HA-SE servo motor, connectors are used for connection
with the power supply. (Refer to Section 2-1.4.)

Motor side : MS3102A22-23P or MS3102A24-10P

Cable side: MS3106B22-23S or MS3106B24-10S
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3. Start Up and Operation of Position Servo

3-6.2 Common line diagram for position servo

The internal power supply (24V, 15V) and the common lines of the servo amplifier are shown below.
The power supply is separated in two systems, so properly wire these. Use shields if the unit is
affected by external noise, and carefully ground these.

MELSEFEVO'J Tolerable

+24V £10% VD;J __SomA

24V VINJC/Ml

SON,[] 4.7k “ALM, .T 24vDe ::1
PF, etc. l -—T

}z..l: s G¥ Digital output \
¥

Approx. SmA

Digital input I——O/
(D)

Open collector
pulse train

Max. 200kpps K ' ]

©o1) A\ CAUTION

Maximum The servo amplifier will be
current: 50mA  damaged if the diode is not
. connected as shown.

- 24V ‘

v

Monitor
(analog output,
1mA meter)

Tolerable
P15R |30mA 15V +£10%

T
TLA oP — -
— =T (FPA) | | Max.35mA} Ma 24V !
Torque —f I Approx. i 5 - ¢
e -_i;j~10k9 S 'K I i /7 1 l
+10V/maximum LG } LG - :
current SD | R, _J
1 CN2 .
\_JsD , een o LA
M
i LAR Servo
: ;_) 1 11 * - motor
Servo motor ) " Common encoder
Grounding v JT_ T 4
Groundin
i 9 )

Ground
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3. Start Up and Operation of Position Servo

3-6.3 Interface power supply

The power supply VDD (+24V) built into the servo ampiifier can be used for digital input/output signals.
If the current capacity is insufficient, do not connect VDD and VIN, instead use an external power sup-

- ply.

1power supply

Refer to Section 6-12
for recommended

MR-J .
“p24 - I’?x?e?nal
Max. 80mA vDD
! Lizevov J
' TVIN
(SON) 2 (RD) =, power supply.
C 7“; sa_RA \
SG |
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3. Start Up and Operation of Position Servo

3-7 Explanation of signals

(1) Explanation of signals

Table 3-3 List of terminals

Signal name | Symbol | Pin No. Explanation /0 class
Servo ON SON 28 Operation is possible when the servo ON signal is
switched ON. The base is shut off when switched
OFF, and the servo motor will coast to stop.
Alarm reset RES 29 The alarm can be reset when the alarm reset sig-
nal is switched ON for 50msec or more. However,
memory, card and parameter errors cannot be re-
set with this signal. For regenerative and overload
errors, the base will be shut off and the servo mo-
tor will coast to stop if this signal is switched ON be-
fore the regenerative resistor or power transistor
cools down. The CPU will not be reset with this sig-
nal. The CPU is reset by switching the power OFF
—ON.
Forward run LSP 30 The servo motor will not rotate unless the forward DI-1
stroke end run or reverse run stroke end signal is ON. If the
forward run stroke end is switched OFF, the servo
Reverse run LSN 31 motor will not rotate in the forward direction. If the
stroke end reverse run stroke end is switched OFF, the servo
motor will not rotate in the reverse direction.
Clear CR 32 The droop pulses will be cleared when the clear sig-
nal is switched ON.
External TL (*1)  |When the external torque limit signal is switched
torque limit 33 |ON, the torque output by will be limited to the tor-
que limit command (TLA) value from an external
source.
Proportional PC When the proportional control signal is switched
control ON, the speed servo loop will be changed from a
proportional integral type to a propottional type.
Forward run PP, PG | 20,19 |The command pulse is input
pulse train NP,NG | 22,21 |+ Forthe open collector type, connect the 24V
Reverse un power supply VDD and open collector power sup-
pulse train ply OPC, and input each pulse train between PP-
' SG, NP-SG. _
Pulse train PP, PG | 20,19 |e Forthe differential receive type, open the open DI-2
Pulse train NP, NG | 22,21 collector power supply OPC and input each pulse
Symbol train between PP-PG and NP-NG.
A-phase pulse | PP,PG | 20,19 [ Select the forward/reverse run pulse method,
train symbol + pulse method, A B phase pulse method
B-phase pulse | NP, NG | 22, 21 and the input pulse positive/negative logic with
train parameter No. 7.
Torque limit TLA 3 Input the motor torque limit value when the external '
command torque limit signal is switched ON. The maximum Analog
torque is 0 to +10V. (The maximum torque given in input.
Section 10-2 is reached at 0V.)
15V power P15R 1 +15V+10% is output between P15R and the control
supply common LG. )
The maximum current available is 30mA. -
Control LG 6, 7,8 |This is the common terminal for the torque limit
commond command TLA, monitor MO, A B Z-phase PLG
pulse FPA, FPB, OP signals. ,
Continued on the next page.
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3. Start Up and Operation of Position Servo

Explanation

outputting the torque, this will be 8V/maximum
torque as set in parameter No. 15.
Output accuracy: $5%

" Signal name | Symbol | Pin No. /0 class
Open collector OPC 23 Connect this terminal to a 24V power supply VDD
power supply when inputting the pulse train with the open collec- ——
tor method.
24V power VDD | 35,36 [+24V+10% is output between VDD and common
supply ‘1 SG. _
The maximum current available is 80mA.
24V common SG 13, 14, |This is the common terminal for the 24V power
15,16 |supply. -
Digital I/F VIN 34 A 24V power supply is input for the digital I/F.
power supply Connect between VIN and VDD when using the _—
input 24V power supply in the servo amplifier.
Shield SD 18 Connect one end of the shield wire. e
Ready RD 24 The ready signal switches ON when the servo ON
signal is input and the servo in active.
Trouble ALM 27 The trouble signal will switch OFF when an alarm
occurs in the servo.
If there is no trouble, the trouble signal will switch
ON approx. 0.8 seconds after the power is turned
0
Positioning PF The positioning complete signal switches ON when DO-1
complete the number of droop pulses is smaller than the in-
*2) position range set in the parameter.
Zero speed ZSP 25 The zero speed signal switches ON when the motor
detection 26 speed drops below the zero speed set as in the pa-
rameter.
Limiting torque TLC The limiting torque signal switches ON when the
' torque output reaches the torque limit value.
A-phase PLG FPA 10 The feedback pulse from the encoder mounted onto
pulse the servo motor is output.
The feedback pulse can be divided from 1/1 to 1/32
with the parameter. '
B-phase PLG FPB 11 When the servo motor is rotating in the forward di- DO-2
pulse rection, the FPA will be the pulse that is a 90°
phase shift forward from FPB.
Z-phase PLG OP 12 One puise will be output with one servo motor rota-
pulse tion.
Monitor MO 4 The servo motor speed or torque is output as or
analog voltage. Select whether to output the speed
or torque with parameter No. 20. When outputting Analog
the speed, this is 8V/maximum speed, and when output

*1:  Assign clear, external torque limit, or proportional control to pins 32 or 33. Select with parameter
NO. 19. The initial setting value is CR-32, TL-33.
*2:  Assign positioning complete, zero speed detection, or limiting torque to pms 25 and 26. Select
with parameter NO. 19. The initial setting value is PF-25, ZSP-26.
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3. Start Up and Operation of Position Servo

(2) Interface

The details of each interface noted in Table 3-3 (/O class) are shown below.

Digital input interface (DI-1) Digital input interface (DO-1)
Apply a signal with a miniature relay or open col- The lamp, relay or photocoupler can be driven.
lector transistor (TR). Tolerable current: 50mA Note: For an inductive
Rush current: 100mA load install an ab-
To be connected ~ sorber (D.C.), and
when intemal Servo amplifier SPle:/‘o amp VDD P24 VDD for lamp load in-
power supplies VDD P24 » stall a resistor (R)
used. e R for rush current
Approx. SmA R Load VIN suppression.
SW Y\ \
TR Y
sal 1} /\ CAUTION

The servo amplifier will be damaged if
the diode is not connected as shown.

s
Pulse train input interface (DI-2)
« Open collector type Max. 200 kpps « Differential receiver type Max. 200 kpps
VDD| ©P24 Se"’?.f. ot
Connect amplifier 0o
01 AN
tc ~HH
tHL=tLH<0.2ps tLH=t<0.2us
tc>2us tc>2us
tF>3us tF>3us
Pulse train output interface (DO-2)
* Interface example « Phase relation « Division waveform
FPA Max. 35mA Either ON or OFF width is a multiple
e of each division, (50% duty)
‘; LG| i T During servo motor
J’_ ]:- === R CCW rotation
P
A
Max. 35mA _
{‘ FPB[ = 3 ‘b']L‘c d Division ;?aSWL
LG} it rate 1/1
,l, }) _____ T 1 FPA©Y L I hase‘iﬂgl RERERER f
FPB— L L J '
5 to 24V puiL AL
OP—-—-L__J'—————— ... [phaset
Max. 35mA Division —l.._.'—L_I_L-
FPA| gro-cr —~— rate 1/2|g_ L1
LG ;i Photocoupler phase

o

47 1. a,b,c,d=P/41P/8+1us
(This is established regardless of the output division rate.)
{g 2. h=P'tP"/2+1ps
"iD" P' equals to the duration of one FPA pulse ] .
(when the output division rate is 1/1.

FPB| h----: —~—
LG ; E Photocoupler

""" v

7
[)]
o
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3. Start Up and Operation of Position Servo

(8) Command pulse train format

The position command pulse train can be input in any of three formats (forward/reverse run puise
train, symbol + pulse train, AB-phase pulse train), and the positive and negative logic can be
selected. Select the command section pulse train format from the following table, and set with the

servo amplifier parameter No. 7.

- Table 3-4 Specified pulse format

Commag:lg::se train Forward run Reverse run Pr. 7 setting Remarks
Forward run pulse AD71 (A type)
train ' P LU (Factory default | Note: When the A and B
setting) types are mistaken,
Reverse run pulse NP } ! } ] i | ‘ | 0000 one side will be
o train inoperable.
D
- PP Uy iy
2 |Symbol + pulse 0001 AD71 (B type)
= |train NP L [ m
o
o)
Z : I
A-phase pulse train [PP__[~ 1 [ ] 1T x1 multiply | 0002 Pulse train after multiply
. Set so that the frequency
B-phase pulse train (NP ™ [ e x2 multiply | 0003 | il be below 200kpps.
. x4 multiply | 0004 )
Forward run pulse Uyt
train PP 0008
Reverse run pulse NP {mm
train :
.Q
2 ‘ JuUuuL  furruL
2 | symbol + pulse PP 0009
g train - NP H 1 L
o . . .
: x1 multiply | O00A [ Pulse train after multiply
A-phase pulse train pp L L LI 1r Set so that the
. 2 multipl 000B | frequencywill be below
B-phase pulse train | np L L x2 multiply zogkpps.yw :
x4 multiply | 000C

Note: _f and "L indicate the timing of reading the command pulse.
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3. Start Up and Operation of Position Servo

(4) Explanation of output signals

1)

2)

3)

Torque limit:

Normally, the torque is limited in the servo
amplifier to the value set in parameter No. 15.
If there are mechanical system limits such as
with the gear capacity, the max. torque is set
smaller with Pr. 15. To change the torque limit
value from an extermal source, wire as shown
in the right diagram, and switch the external
torque limit command TL ON. The torque limit
value will be the smaller of the TLA level and
Pr. 15 level.

Torque limit command and motor torque

The relation of the TLA voltage level and the
motor generated torque is shown on the right.
The motor generated torque will have a differ-
ence of about 5% depending on the motor.

If the speed command is low such as 50mV, a
proper limit will not be applied, and the torque
will fluctuate. If there are problems, increase
the limit value. -

Limiting torque (TLC):

This switches ON when the servo motor torque
reaches the set torque limit value such as dur-
ing acceleration or deceleration.

If the external torque limit is not applied, this will
turn ON at the'output of torque whose torque
limit has been set with Pr. 15.

Zero speed (ZSP):

This switches ON when the servo motor speed
drops to or below that set with Pr. 11.

The detection has a hysteresis as shown on the
right.

Positioning complete (PF):

This switches ON when the droop pulses in the
deviation counter are in the positioning com-
plete range (in-position) set in parameter No. 4.
When operating at a low speed, the droop
pulses will be small, so when the positioning
complete range No. 4 is large, the PF signal will

-stay ON for a longer time.
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External wiring
External torque ro_ 1L .’M‘,:»-‘r
firnit SG
Upper limit setting c—— -
o 2 P15R
Torque limit e H TLA
command # | i
! Ho1G  Input
o impedance
Approx. 10kQ
Fig. 3-3 External torque limit connection

diagram

TMax
[
=
S
E
-]
3
g
2 008V 1oV
Command voltage TLA input
Fig. 3-4 Torque limit level
Hysteresis 30r/min
zsP —=
OFF
50
1 Motor speed (r/m)

Pr. set value

Fig. 3-5 Zero speed detection level



3. Start Up and Operation of Position Servo

5) Analog monitor output (MO)

Any of the following four levels can be selected with parameter No. 20.

Table 3-5 Monitor output pattern

Monitor Speed Torque (motor current)
Pr. 20 Factory default value s0J01 400 cOO
o10]
(+8V/maximum speed) (5£4V/maximum speed) (+8V/No. 15 setting Max. (5x4V/No. 15 setting Max.
torque) torque)
MO :\)Au? ut MO MO
. output P | 9V output output § gy
I NG | v ./ | T . __|8v ' .y
% L} { : N : : :
> 1 i ' i ! ! :
3 ' ‘ ' ‘ i : = '
R : Vo : : : v
o ! ! ) ! E i L/ V] :
§ 1 i 1 A n — ‘ 1
CW 0 CCW cw 0 CCW CCW o cw ccw 0 cw
Driving Driving Driving Driving
Speed Speed Torque Torque
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4. Start Up and Operation of Speed Servo

4-1 Wiring

Wire according to the wiring diagram. Refer to Section 4-7 for the definition and use of the servo
amplifier signals and functions. '

4-2 Checking wiring
(1) Refer to the wiring diagram and confirm that the wiring is correct. (Section 4-6)

(2) Especially note the following wiring. The unit may be damaged if it is miswired.

Main circuit

1) A source of AC power which conforms to the specification must be connected to the servo
amplifier power supply terminals (R, S, T). If the power does not conform to the specification,
drop the voltage to the specified voltage by using a transformer.

2) Power supply lines (R, S, T) must not be connected to the servo motor output terminals (U, V, W).

3) The phases of the output terminals (U, V, W) and motor terminals (U, V, W) must match.

4) AC power must not be directly applied to the servo motor.

3-phase 200V series

The servo amplifier will be damaged if

AC power is applied to the servo amplifier
/ output terminals.

® - The servo motor will be
r A / damaged (demagnetized,

Servo amplifier burnt) if AC power is
applied directly.

Transformer

Power supply
400V

For R-J40CJA or more,

this is necessary. The phases must match

Regenerative resistance
{optional)

| Control circuit |

1) Connect 24VDC to the interface power supply terminal (VIN). Connect VIN and VDD when
using the power supply in the servo amplifier (VDD).

2) When connecting a relay to the open collector output terminals, insert a diode parallel to the
relay. The diode must be connected with us shown. Otherwise, the servo amplifier will be

damaged.
To be connected
when intemal power
To be connected VDD P24 P24 supplies used
when internal power ~a
supplies used

@ Relay
AN

A\ CAUTION

The setvo amplifier will be
damaged if the diode is not
connected as shown.
" Some relays have internal
shubber dioes, observe
, polarity.
4-1




4. Start Up and Operation of Speed Servo

4-3 Switching power on and setting parameters
The setting of the 1) motor type and 2) servo loop type has been factory set. These parameters are
validated when the power is swiched OFF once after setting and then switching ON again.
(1) Switching power ON
Switch the SON signal OFF and switch ON the power.
» When the power is turned ON, "rdy", indicating

mg‘\gz"g\j is [ - C" :: : ] initialization, will be displayed for approx. 2 sec-
1 onds.
@ * Next, the servo type will be displayed.
The initial value is set at the positioning servo.
[ [ DJ After setting the motor type (refer to section (2),
L L' ! a 1)), set to the speed servo (refer to section (2),

2)).
LP-P: Positioning servo
LP-V: Speed servo
o Status display
(After 5 sec.) The cumulative feedback pulses will be displayed
= P when the power is switched ON.

Status display [‘_ (]
\~ U,

(2) Setting parameters
After switching the power ON, the parameters must be set as needed.
The unit may not operate properly if the following two items are not set correctly. Always confirm
the settings, and set as needed.

1) Motor type (Parameter No. 0 MTY):
Refer to the combination table below and set the parameter according to the type of motor
being used. The motor may be damaged if not set correctly. Values in shaded areas in the
table shown below are factory set values.

CTT T
| — 1

Servo
mator Servo motor rating (parameter value No.0)
series
o
%‘_ MR-J _ 10A | 20A |} 40A | 60A | 70A | 100A | 200A | 350A | 10MA | 20MA | 40MA | 7O0MA
£ 10A1 | 20A1 | 40A1 10MA1/20MA1{40MA1
<
HA-FE - - - -
B - - - -
§ HA-SE - 81 153 | 301 - - - -
- 121 203 - - - - -
- - 201 - - - - -
HA-ME 3 - - - - - - - - 01533 23 43 73

The setting for the HA-FE and HA-SE servo motors cannot be made by the MR-J (1 MA servo amplifier.
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- 4. Start Up and Operation of Speed Servo

Setting example ,
The value for Parameter No.0 for this combination of servo motor and servo amplifier must be
changed from the factory setting. The table on the previous page shows that the value must be
changed from "33" to "43".
Use the following procedure to change the value.

|

l Press the [MODE] button three times.
r n
[L U] The initial value (HA-FE33) will be displayed.
| Press the [SET] button.
B\:—U 3 3] The data section will flicker.
N l Change the data to 0 43 with the [UP] and [DOWN]
A buttons. '
120 3 3F
: e Press the [SET] button.

I L;l 3 - The setting will be finished, and the parameter No.
< section will flicker.

1 The data will be registered and the setting com-

{83 Y 3} | pleted.
o

Switch power OFF—-ON

2) Servo loop type (Parameter No. 1 STY):
The servo loop type, Parameter No.1, defines whether the drive is a speed or position type.
The value of the parameter also defines the auto tuning mode and whether the regenerative
option is to be used. If a model above the MR-J40A is used, the regenerative option must be
installed. Set the parameter value according to the following chart.

0 1
0: Standard mode, position servo (pulse train)
I-—__—__.__ 1: Standard mode, speed servo (analog, three internal speeds)

4: Low noise mode, position servo (pulse train)
| 5: Low noise mode, speed servo (analog, three internal speeds)

Setting Regenerative option . o
value (combination) Tolerable power (W) Applicable amplifier
0 No regenerative option — MR-J10A, 20A
Auto tning 1 MR-RBO013 10 MR-J10A to MR-J100A
0: Medium response - MR-J10A1 to MR-J40A1
1: Fast response 2 MR-RB033 30 MR-J10MA to MR-J70MA
2: Slow response 3 MR-RB064 x 2 100 MR-J10MA1 to MR-J40MA1
3: Invalid
4 MR-RB064 60
5 MR-RB10 x 2 150 MR-J200A
6 MR-RB30 x 2 500
7 MR-RB10 100
8 MR-RB30 300 MR-J350A
9 MR-RB50 500

43



4. Start Up and Operation of Speed Servo

4-4 Operation

The servo motor is op

erated with the following procedure after the power is switched ON and the

parameters have been set.

Power ON ]

Parameter setting

Servo ON l

Servo ON
signal

Forward run start
signal (reverse run
start signal) ON

Operation interrupt/stop

The "servo ON" signal is switched ON.

The operable status is entered, and the servo motor is servo locked. If the
servo motor is not servo locked at this point, the "servo ON" signal is not ON.
Confirm the status with the monitor, and check the wiring.

[Diagnosis screen)
e Servo ON/OFF check

Power ON
|

n
[l U

l
Switch servo ON.
This display will show when the "servo ON" switches ON.
rd-on

« Input signal check .
When the following steps are carried out from the above display, the input

signal ON/OFF status can be checked.

Press the [UP] button once.

The external input/output sighal ON/OFF siatus will
be displayed. Switch the servo ON.

When the servo switches ON, the screen on the left
will be displayed.

* The ready and positioning complete signals will be
output simultaneously and displayed.

Press the [MODE] button once.

i

¢ When the start signal switches ON, the motor will rotate at the speed set
with the external command. First, set this to a low speed to confirm the
rotation direction and movement status of the machine. Set the accelera-
tion/deceleration times in parameters No. 5 and 6. If the motor is not rotating
as desired, check the input signal again. Refer to Sections 4-5.3 and 5-2.

» When operating with the internal parameter speed, select signals DI1, and
Di2.

« The servo motor speed and load rate, etc. can be checked on the servo
amplifier’s status display monitor.

The operation will be interrupted or stopped when the following are carried out.

The main transistor's base current will be shut off and the servo motor will

1) Servo OFF ...
coast to stop.
2)Reset ....cccceecrniiiiin The base will be shut off and the motor will coast to stop. The dynamic
brake (optional) will not operate.
3) Start signal OFF ............. The servo motor will stop and be locked by the servo when both start
signals (ST1 and ST2) are switched OFF or ON.
. The base will be shut off when an alarm occurs.

4) Alarm ......ocovveiiiiinineennns
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4, Start Up and Operation of Speed Servo

4-5 Display and setting function

4-5.1 Display flow chart
Details of the display

The status can be monitored and parameters set with the display section (5-digit, 7-segment display)
on the front of the servo amplifier. Confirm the parameter settings before operation, diagnose trouble,
confirm external sequences, and confirm the operation status with this display.

An example of the display flow chart (for the speed servo) is shown below. Refer to sections 4-5.2 to
4-5.5 for details on the display.

When using as a speed servo, the least digit decimal point on the 7 segment LED will light constantly.

r0. appears five sec,
after power ON

For 2 sec.

LP- For 3 sec MODE . -
O Display mode transition
Status h User Special
monitor ’ Diagnosis ) Alarm parameter parameter
——————Y e e ) P Y ey
fii) Ty T iy Ty
ni : ] - -] nnn H INNNN:
& U "d'oF.; AL i uvuSBg VUuUUi
Speed i Sequence H Current alarm E Motor type i] Special function selection]
v v v v Y v v ¥ v
nnn . A
F 088 000§ | 8 SO
Last alarm (Note) Servo loop S-character acceleration/dec
eleration curvature ‘,
¥ speed

e NN

v uu 0~ ony

w
e
3
[-%
[+]
o
3
3
i)
3
Q.
Q ‘m
ola.] =
slo | §
S 2
< B < = <
o (o]
3 o
& 9
8

Alarm hiStofy e

o)
-2 {
..-
[}
)
(4]
c
=)
£

Torque limit command 2nd alarm Internal speed command (1) | Speed during 10V command
¥ ¥ .
1 r r o ' - - tnnn -
Lo [Fes! AL 2 F100 igz S
Regenerative load ratio Test mode operation 3rd alarm Internal speed command (2) | Zero speed
¥ ¥
Y: 108 ' £ 25
4th alarm Internal speed command (3)

Effective load ratio

E
x| g6
! Zlc

<3
2|C3

g
o ')
r~ .~
o w
(] 1
] ]
ny
3
ot 2

§-Z
gég

hel

2

=
<3

«

2

3

- "
8_0 Transition

1

Peak load ratio For maker ) Parameter error Acceleration time constant S
¥ oo 4] v
c a ol | (Note — : )i -
IR H e (No ) 6.’ e i N 8 S
Cumulative feedback pulses Alarm history clear During an alarm, Deceleration time constant § | Speed integral compensation
(lower 4 digits) the last alarm and 2 i _

1 Y
current alarm are ! q‘. 9

the same.

!
o)
3; .
w
<
‘_
0

Cumulative feedback pulses: Speed proportional control gain

{upper 3 digits) ' 4

Setting of no motor operation

4 &

i
i
!
i

'..'lnﬂ
~tU U, DOWN

x

I<~

VC input automatic offset Torque limit value S
A ¥ ‘
C - - [=4
17 n o
102 uj IS
VC offset 2
v 8
-
[ n
o (52

1
H H %
o
0 210D X
\ 1)
t‘3<—- < 2
L

=
o
@
e
g
3

O signal st

¥

%}
€3
c3
Y

Monitor selection
A

.......... -
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4-5.2 Status display

The various states during operation are displayed. The display details can be changed freely with
the UP and DOWN buttons. The display when the power is switched ON is set to Pr. 20.

Name Sym- | Display range, Details
bol unit
Speed r |3.0.00to The servo motor speed is displayed. The lower 2nd, 3rd
3000 r/min and 4th digit decimal points will light during reverse run.
Forward run: 3000.
Reverse run: 3.0.0.0.
(The lowermost decimal point will always light during
speed servo.)
Speed command F +10.00V The speed command voltage is displayed. During
voltage ‘ negative voltage, the lower 2nd and 4th decimal points
light, and the lower 3rd decimal point goes out.
Positive voltage: 10.00.
Negative voltage: 1.00.0.
Torque limit U 0to 10.00V  |The torque limit command voltage is displayed.
command
Regenerative L 0to 100% The regenerative load ratio for the regenerative option
load ratio tolerance value selected in Pr. 1 is displayed in %. A
short time (approximately 30 to 40 minutes) is required
for stabilizing.
Effective load J 0 to 300% The load ratio for the rated torque is displayed in %.
ratio (Note) The servo motor temperature is assumed, so the
effective torque and display value are not linear. A short
time (approximately 10 to 20 minutes) is required for
, stabilizing.
Peak load ratio b 0to 300% The load ratio is displayed in % according to the rated
torque.
Cumulative C The feedback pulses (4-times multiplying) are counted
feedback pulses and displayed. When the counter overflows, it will be
(lower 4 digits) -~9999999 to cleared to zero. For the reverse run pulses (negative),
Cumulative C' | 9999999 pulses |the lower 2nd, 3rd and 4th digit’'s decimal points will
feedback pulses light. The display will be reset to "0" when the "SET"
(upper 3 digits) button is pressed.

~ Note: When the display value is not 100%, the display value and effective load ratio will differ. Actual
relationship between the load ratio and display is as shown below.

Display (%)

100

25 4

\

]
1
1
1
1
]
'
'
1
:
0

50 100

—> Load ratio (%)
150

Effective load ratios for display values 90, 80 and 70 are 95, 89 and 84(%).
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4. Start Up and Operation of Speed Servo

4-5.3 Diagnosis mode

This is used to confirm the status of the external sequence, etc.

Name Display ' Details
Not ready.
The unit is being initialized after the servo ON has been
r d -0 F switched ON, or an alarm has occurred.
Sequence Automatic tuning can be performed from this screen. (Refer
{automatic to Section 5-1 for details.) _
tuning) Ready. v
- Enter the operable status after initialization after switching
r d an the servo ON.
Automatic tuning can be performed from this screen.

The external input/output
signal ON-OFF status is
displayed.

The upper vertical line of
each segment in the 5-digit

~ SON servo ON LED is the input signal, and
T extermal [ O e 1 the lower corresponds to the
t timmi [ ' :
:;c;ue imit +DI2 speed 2 OUtpU.t S|gnal.
proportional [ ST1 forward run start The figure on the left shows
control s7|2 reverse run stat | the status when all
External input/ Input side input/output signals are
output signal o o ol L Lyl s iooun N guitched oN:
] s e L L0 (kb outwhen oFF. | The relation of each
| segment’s vertical line and
RD (24) ready input/output signal is shown
The value in the ‘ *PF1 (25) speed reached on the left.
l(o)r'z;‘?:;::"s:?' *ZSP (26) zero speed Note 1. ) )
- ALM (27) trouble The output signal pin Nos.
-~ OP (12) Zphase PLG pulse marked * respond to the fac-
tory default setting.
(Change these with

parameter No. 19.)

The | " -8] DO signal check display will appear when
the [SET] button is pressed for more than two seconds. The
output from connector CN1’s 24, 25, 26 and 27 pins enter
DO signal check [d O = O n| [the state where they can be forcibly switched ON/OFF.
Always operate these with the servo ON signal switched
OFF.
(Refer to Section 5-3 for details.)

The [d_208) (200r/min) speed display will appear when
the [SET] button is pressed for more than two seconds, and
I:gtr;zgge 0‘- E S r ﬂ the test operation state will be entered.

Always operate this with the servo ON signal switched OFF.
(Refer to Section 5-4 for details.)

Software version [889 H 1 MITSUBISHI USE |

For MITSUBISHI [H.‘ ;‘-{] MITSUBISHI USE
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4. Start Up and Operation of Speed Servo

Name Display Details

‘ . o |Change DATA from 0 to 1, press "SET" button, and the
QI:,;“ history {H e 8 alarm history will be cleared. '
(Refer to Section 5-6 for details.)

Change DATA to 53, press "SET" button and the unit will

No-motor [H 3 n :
. . U/!| |operate without the motor.
operation setling ’ |(Refer to Section 5-5 for details.)
. The automatic tuning of the speed command input voltage
VC lnput/ [ ‘-‘J o . " " u n ’
automatic offset H "f u| [offset will be executed with "13" and "SET".

(Refer to Section 5-7 for details.)

4-5.4 Alarm mode

The current alarm, history of past alarms, and parameter errors are displayed in this mode, refer to
Section 3-5.4 for details on the alarm display and functions during an alarm.
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4. Start Up and Operation of Speed Servo

4-5.5 Parameters

(1) Parameter list

Table 4-1 Parameter list for speed servo

Initial

ciass | Pr. | Abb. Name Value

Unit Range

7 | *OPC|Special functions 0 0to 113h
(1) Speed S-character acceleration/deceleration
(2) Servo lock validity when speed selection |
and |l signals are OFF
8 | SCH|S-character acceleration/deceleration, curvature 50; r/min |50 to 5000
point speed
9 | VCM|Speed at 10V command Rated| r/min |0 to 6000
10 | ZSP|Zero speed 5| 10r/min |1to 500
£ | 11 | PGN|Position loop gain 25| rad/is |5to 150
£ | 12 | VGN|Speed loop gain 100 70 to 999
g 13 VIC |Speed integral compensation 25 ms 1to 999
(ﬁ: 14 | VDC|Speed proportional control gain 98 % 0to 100
'g 15 | TLL{Torque limit value 100 %o 0to 100
& | 16 | VCO|VC offset Note) Default mV —99 to 99
setting
17 | MOO|Analog monitor, offset 0 mV —20to 100
18 | — |Spare 0
19 | IPO|Input/output signal selection 04E 0 to 1AFh
20 |*DMD|Monitor selection 002 0to DF7h
(1) Status display when power is switched ON
(2) Encoder output division rate
(3) Analog monitor output selection

#### - The initial value (factory default value) will differ according to the amplifier size.
* : These are validated when the power is switched OFF/ON after setting.

Note: The default value is set so that the motor speed with a speed command voltage of OV will be less
than £ 6r/min.
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4. Start Up and Operation of Speed Servo

(2) Explanation of parameters

Table 4-2 Details of speed servo parameters

Class| Pr. [ Abb. Name Initial Value Unit Range
0 *MTY | Motor type: The highlighted
values in the
table are the
‘[ _[___ initial values.
Motor Motor rating (parameter set value)
serles o g (P
% 5 MR-J . 10A 20A 40A 60A 70A | 100A | 200A | 350A | 10MA | 20MA | 40MA | 70MA
E= 10A1 | 20A1 | 40A1 10MA1|20MA1[40MA1
HA-FE | — — — p—
I — — — —
£ [HASE — | — 1T =1 =

— — — — — — - — 053 23 43 73

— — — — —_— —_ —_ — 13 — —_ —_—

HA-ME| 3

Note: When combining with a servo motor whose rated speed is
not equal to the initial value, change settings of Pr. 2, 3, 4
and 9. A parameter alarm (AL 37) may occur if the power
is switched ON without changing the settings.

e 1 *STY|Servo loop type: 0000 0 to 7395h
% The servo loop and validity of the regenerative option are set here.
£
] o] | [1]
w -1 1
; I
> 0: Standard mode, position servo (pulse train)
1. Standard mode, speed servo (analog, three (Note)
internal speeds) The factory default setting is
4: Low noise mode, position servo (pulse train) set to the position servo.
5. Low noise mode, speed servo (analog, three Change Pr. 1 when using as a
internal speeds) speed servo.
——-0: No regenerative option
1: Regenerative option (MR-RB013)
2: Regenerative option (MR-RB033)
3: Regenerative option (MR-RB064 x 2 series)
4: Regenerative option (MR-RB064)
5: Regenerative option (MR-RB10 x 2 series)
6: Regenerative option (MR-RB30 x 2 series)
7. Regenerative option (MR-RB10)
8: Regenerative option (MR-RB30)
9: Regenerative option (MR-RB50)
There are limits to the combination of the regenera-
tive option and servo amplifier. Refer to Section 6-1.

————0: Automatic tuning valid (medium response)
1: Automatic tuning valid (fast response)

2: Automatic tuning valid (slow response)

3: Automatic tuning invalid

Continued on the next page.
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4. Start Up and Operation of Speed Servo

Class| Pr. | Abb. Name Initial Value Unit Range

2 SC1|Internal speed command (1) 100 r/min |0 to Max.
The first of the three internal speed commands is set. This is se- speed
lected when input signal DI1 is switched ON.

3 SC2|Internal speed command (2) 1000 r/min |0 to Max.
The second of the three internal speed commands is set. This is speed
selected when input signal DI2 is switched ON.

4 SC3|Intenal speed command (3) : 2000 r/min |0 to Max.
The third of the three internal speed commands is set. This is se- speed
lected when both input signals DI1 and DI2 are switched ON.

5 STC|Acceleration time constant 20 10 msec |0 to 5000

The acceleration time to reach the rated speed for the speed
command (external analog, internal three speeds) is set here.

When a commanded

speed is lower than the

rated speed, the accel-

eration/deceleration time
Rated decreases,

speeé' T . ""/'Z:N

User parameters

STC sSTB
(Parameter No.5) {Parameter No.6)
set value set value
6 STB|Deceleration time constant 20 10 msec {0 to 5000

The deceleration time to reach zero speed for the speed com-
mand (external analog, internal three speeds) is set here.

Continued on the next page.
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4. Start Up and Operation of Speed Servo

Class | Pr. | Abb. Name Initial Value Unit Range

7 *OPC|Special function selection: 0000 0000 to

.-n- ‘ 113h
— _.'.__ ‘

S-character acceleration/deceleration selection

0: S-character acceleration/deceleration invalid
(trapezoid acceleration/deceleration will be
used.) .

1: S-character acceleration/deceleration (1) valid

2: S-character acceleration/deceleration (2) valid

3: S-character acceleration/deceleration (3) valid

The slope at the start and stop of the S-character
acceleration/deceleration will increase in 2, 3, and 4-
fold as shown below.

Setting 0 / Pr.8
Setting 1 Setting 2
Setting 3
4 —[ Pr.8
L t
.2 ]
3
4-fold

Selection of validity of servo lock during forward

/reverse run start signal (ST1, ST2) OFF

0: Servo lock valid

1: Servo lock invalid

Note: When servo lock is valid, the application of an external force in the rotating

direction during a stop of the motor generates a counterforce to maintain the
position. When servo lock is invalid, the counterforce is generated but does not
return the motor shaft to the original position.

Special parameters

8 SCH{S-character acceleration/deceleration time constant changing 50 r/min {50 to 5000

speed '
The speed for changing the S-character acceleration/decelera-
tion slope is set.

Target speed

Nt prg

9 VCM|Speed during 10V command Rated r/min |0 to 6000
The speed for when a 10V is input to the external speed
command voltage is set.

Change this when operating the HA-FE servo motor at more than

3000r/min. :

. (Ex.) Set to "4000" to run with the 10V command at 4000r/min.

Continued on the next page.
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4. Start Up and Operation of Speed Servo

Class| Pr. | Abb. Name Initial Value Unit Range

10 ZSP{Zero speed 5 10r/min |1 to 500
’ The output signal (ZSP) is switched ON when the speed is
below the set zero speed.

11 PGN|Position loop gain 25 rad/S 1510 150
The position loop gain during servo lock is set here. This value i
will change automatically when automatic tuning is executed.
12 VGN|Speed loop gain 100 70 to 999
The speed loop gain is set.

The value will change automatically when automatic tuning is
executed.

13 VIC|Speed integral compensation 25 msec |1to999
The time constant for integral compensation is set here.

The value will change automatically when automatic tuning is
executed.

14 VDC|Speed proportional control gain 98 % Oto 100

» The proportional control will be validated when the proportional

3 control input signal (PC) is switched ON.

g The proportional integral control will be activated when set to

b 100, and the proportional gain will decrease with a smaller value.

< |15 TLL|Torque limit value 100 %  |{0to 100
g With a maximum torque of 100%, the MAX torque to be used is

8 set.

When the external torque limit input signal (TL) switches ON,
the smaller of the external torque limit value or this parameter
set value will be valid. )
The MAX torque set with this parameter will be 8V when the
torque is monitored with monitor output.

16 VCO|External speed command (VC) offset Factory 2mV  |-99to0 99
The oftset for the external speed command analog input is set setting
here.

Set a value where the servo motor will not rotate with the speed
command zero.
Refer to Section 5-7 for the automatic offset adjustment.

17 MOO | Analog monitor offset (o] mV -~20 to 100

The offset for the analog monitor output is set here.
18 Spare 0

Continued on the next page.
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Class| Pr. | Abb, ’ Name Initial Value Unit Range

19 IPO{Input/output signal selection 04E 1to 1AFh
The input signal functions of the connector CN1 pins 32 and 33,
and the output signal functions of pins 25 and 26 are selected.

LLT]

Input pin function selection
Setting | Pin32 | Pin33

1 PC . TL (For signal names, re-
2 o TL lfer to Table 4-3.)

3 Di2 TL _

6 Di1 PC

7 Di2 pPC

b Di2 D1

E DIt DI2 e Initial value

—Qutput pin function selection
Setting | Pin 25 Pin 26

1 ZSP PF
2 TLC PF
4 4 PF ZSP |« Initial value
éé 6 TLC ZSP
g Alarm code output Note: The alarm code will be out-
= 0: invalid put when an alarm occurs
S 1: valid ) and the ALM output is
& The alarm codes from the output pins (24, 25, 26) dur- turned off.
ing an alarm are output in 3 bits.
Alarm name Alarm No. | 7ZsP(26) | PF(25) | RD(24) Code
Undervoltage AL10 0 1 0 2
Memory error 1 (RAM, ROM) 12 0 0 0 0
Memory error 2 (EEPROM) 15 0 0 0 0
Polarity detection error 16 0 1 1 3
PCB error {A/D error) 17 0 0 0 0
QOver-regeneration 30 1 0 0 4
Overspeed 31 1 0 1 5
Overcurrent 32 0 0 1 1
Overvoltage 33 1 0 0 4
Command frequency error 35 1 0 1 5
Parameter error 37 0 0 0 0
Fin overheating 45 1 1 0 6
Overload 50 1 1 0 6
Excessive difference 52 1 0 1 5
Screen changed during servo ON a0 1 1 1 7

1: continuity with SG, 0: no continuity

Continued on the next page.
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4. Start Up and Operation of Speed Servo

Class| Pr. | Abb. Name Initial Value |  Unit Range |
20 DMD{ Monitor selection ‘ 002 |Oto DF7h
The display, monitor output and encoder output division rate are
set here.
-I:-— Display status selection when power is ON
0: Cumulative feedback puises (lower 4 digits)
1: Cumulative feedback pulses (upper 3 digits)
2: Speed
3: Speed command voltage
4: Torque limit command voltage
5. Regenerative load ratio
6: Effective load ratio
7: Peak load ratio
—— Encoder output division ratio setting is made valid by re-
setting the power.
Analog monitor output selection setting is made valid
by pressing the [SET] button.
Setting gjt’s&g(g,;'jcgggg Analog monitor output
division rate selection
00 1/1
01 1/2
02 1/3 Speed monitor
1% 03 1/4 (full-scale: 8V)
2 : : Refer to the explanation
£ OF 1/16 of terminals in Section 7-
§ 10 117 4 (3), 8) for details.
g 1F 1/32
2 40 11
@ 41 172 .
42 1/3 Torque monitor
. . (full-scale: 8V)
5F 1/32
80 i1 Speed monitor
: : (Zero center meter,
9F 1/32 full-scale: 5V + 4V)
Co 171 Torque monitor
: : (Zero center meter,
dF 1/32 full-scale: 5V + 4V)

(Setting example)

Encoder output division rate: 1/4

Analog monitor output: Speed monitor (repeated full-
scale)

"Speed" is set as the default status monitor:

0 0 3 2

_—L Speed

Encoder output 1/4
speed monitor full scale
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4. Start Up and Operation of Speed Servo

() Acceleration/deceleration patterns

1) Setting example -

The acceleration/deceleration patterns that can be set with the internal parameters are explained
below. Acceleration/deceleration patterns other than those explained cannot be set.

Parameter No. (name) setting value

Pr.7
No.| Pr.5 | Pr.6 | Lower1 | Pr.8 | Acceleration/deceleration pattern Explanation
STC | STB | digit SCH
OPC
When the start signal (ST1, ST2) switches
1 STC STB 0 SCH ) ON, the acceleration will be according to the
(Ignor- . . acceleration time setin Pr. 5, and the decel-
ed) | Acceleration/deceleration eration will be according to the deceleration
pattern 1 (OPC=0) time set in Pr. 6.
Trapezoid acceleratiory (S’g:m Only one setting for each acceleration and de-
deceleration command celeration time can be set.
0 Pl‘l r———-—m 'l Time
» g;gzlrirztl(%né’dce:?g)a tion The acceleration time is set in Pr. 5, the de-
2 | STC | STB 1 SCH | \miny Speed command | CEl€Fation time in Pr. 6. The acceleration and
: : Speed | -seeeeess—_ = SCH deceleration between 0 and SCH and bet-
command f-x-- gesee ween (speed command value) and (speed
SCH oo fmeveuninnade ey command value-SCH) will both be the times
S-character acceleration/ 0T I I T T Tme | Of STC*2 (twice STC).
deceleration (1)
Constants
! : Acceleration/deceleration
according to inclination b
11 : Acceleration according to
inclination a :
. : ; The time for S-character acceleration/decel-
s |stc|sB| 2 | scn | Deceleralionaccodnglo | qration (1) wil be STC'3 (three times STC)
between 0 and SCH and between (speed
{denie) command value) and (speed command value-
rotation SCH).
S-character acceleratior/ speed \
deceleration (2) I
—éﬁj Time
When OPC =1, X = STC x 2 .
When OPC = 2, X = STC x3 |The time for S-character acceleratior/decel-
4 STC | STB 3 SCH When OPC = 3, X = STC x4 |eration (1) will be STC*4 (four times STC) bet-
ween 0 and SCH and between (speed com-
mand value) and (speed command value-
SCH).
S-character acceleration/
deceleration (3)
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I
2) S-character acceleration/deceleration time chart
a. Start signal (ST1, ST2) and acceleration/deceleration pattern
Note 1 Noie 2
STH | ON | oFf ]"" | ]
! ! t
ST2 i OFF | L i [ on
! 1 I 1 :
] : { ! ! [}
! : Lo i !
] (]
Acceleration/ ! v i
deceleration ' I =
pattern 1 : i
: ' ‘

Note 1: If the start signal switches OFF during acceleration, the motor will S-character decel-
erate.
2: To change over from forward run (ST1) to reverse run (ST2), the motor will S-character
decelerate to stop from forward run, and then will S-character accelerate to reverse
run. ‘

b. Speed selection (D11, DI2) and acceleration/deceleration patterns
If the speed change from the current speed command to the next speed command is not
2*SCH (twice SCH) or more, the acceleration/deceleration will be a gradual acceleration/de-
celeration time (STC*(fold set in Pr. 7)). Even when the speed is changed by the internal
speed commands the acceleration/deceleration times will be one type for both acceleration
and deceleration.

Note 3 Note 4
|
o1y __OFF ON |
: i
{
st —OFF 4
i 1
I 1
ol ____rl ON 1 OFF '
I !
| |
DI2 i L
I }
I I
I
]
I
|
|
t

k.

Internal Internal Internal
speed 2 speed 1 speed 2
t . = i
Setspeed (BX) | a0000min 500r/min 3000r/min SCH=200r/min
Internal Internal
speed 3 speed 3
900r/min - 900r/min
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4. Start Up and Operation of Speed Servo

Note 3: When decelerating from internal speed 2 (3000r/min) to internal speed 3 (900r/min),
and the acceleration/deceleration time is changed gradually at 1100r/min, a change to
internal speed 1 (500r/min) will cause a gradual acceleration/deceleration time to be
applied between 1100r/min and 500r/min. '

4: The gradual acceleration/deceleration time range may extend in the same way also
during acceleration.

3) External analog speed command and S-character acceleration/deceleration

a. If the change in the external analog speed command (hereafter VC command) is 2*SCH or
less, the speed will change with a gradual acceleration/deceleration time.
(Ifthere is a large noise or ripple in the VC command, set a gradual acceleration/deceleration
time range in the area where the noise or ripple occurs. A filter will be applied to these
noises and ripples, and the servo motor speed will be smoothed.)

b. If the VC command changes, and the VC command with servo amplifier input sampling
changes 2*SCH or more, an S-curve acceleration/deceleration pattern will be created. Thus,
a gradual acceleration/deceleration time that is longer than the SCH duration may be
applied.
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4-6 Wiring

(1) Servo amplifier front view

Power supply connection
gn,hs’ T soov . MITSUBISHI -
-phase series: P —
Connect to a commercial I :: : “ ,' : ,' ,‘J
%%ersﬁjgggzd 20010 230 Display/setting section
Singlle phase 1'00\/ ceries: - w vooe 1 The status and alarms can be
§ o - displayed and parameters
Connect to a commercial (:D @ can be set here.
power supply of 100 to oW SeT
1 15VAC, 50/60Hz. P @ (:)
—J/ /
Regenerative option h ST
gonnectlgg (C, P)P gc g
onnect between P an — way
B . -~ 7
\c/)v;ieonnusmg the regenerative R O $°'.‘"e°‘°’ CN|1 -
' S arious control signals are
= SR inputoutput.
Servo motor connection N CN1 : Refer to Section 4-7 for
U, V,w) L T J@] explanations on the signals.
Connect with the servo motor P Refer to section (2), 1) for the
power supply terminals U, V C @] pin layout.
and W. R Q P
Proper operation will not be L P :!
possible if the phases on the P %
servo motor and servo U m ~
amplifier greT hmistakepf{y g O
connected. The amplifier may VvV
be damagecli ifa commer%ial gg:::;tg: g?i‘ otor
ted. 1 .
power s%xpp yis connecte : \W féj a2 detector. R.efer to section (2),
Grounding 1 2) for the pin layout.
Connect with the servo motor _J—( = @1 {_Q_
ground terminal, and ground J P
(grounding resistance 100Q
MAX.) P

(2) Connector pin layout diagram

The connector pin layout diagram looking from the cable wiring side is shown below. The pin
number is indicated on the upper row, and the signal name on the lower row.

1) CN1 (connector for control signals) 2) CN2 (connector for PLG signals)
Model PCR-S36FS connector Model PCR-S20FS connector
(Made by HONDA) (Made by HONDA)

PCR-LS36LA (case) PCR-LS20LA1 (case)

Pin No.

Signal name

Connector pin layout diagram

Pin No.

Signal name

Connector pin layout diagram
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4-6.1 Standard connection diagram

(1) Standard connection for speed control operation

Regenerative option

Install the regenerative option

€0 outside when using the
Refer to Section 2-2.1. [ e " MR-J40L_i A (motor 300W) or
Create a sequence where the [~ "7 higher. {Refer to Section 6-1.) HA-ME (-UL)
MC will be switched OF F with | SHQ;’ZE Al
Single-phase the alarm. .
AC power supply NB M FR-BAL Y ") .
100 1o 115V Sphase AC___ gy o R A * o SM |
50/60Hz power supply A Servo amplifier w " '
200 to 230V ~—20{6—0 S MR- " |
50/60Hz — £33 T .
"""" +24V ¥~— Earth plate installed + I
voo| 26 "\ inthe control box |
I an external power / VINI3af - - m - - 1 Cne  Ground . J
supply is not connected ! 5 l
to VIN, connect these ! . 3 .
outside the ampliier. Speed . CNi ' (Note 5) 5 l
seling ~ Speed| ° o11) 32 ! 30m or less ,L 0. 5m J
selection Speed il t-o~o———— fo12][ 33 ' T e T J
Forward run start $—o™ B Py ey : Detector cable with motor HA-SE-UL
Reverse run start $~o0 o— —{572[ 3¢ ' %! servo motor
s6 | 16 ! | (Note 6)
- 1 . SENL A,
Servo ON O ————{SON| 20 ) v N
56— {res| 20 ! t
Reset X m HA-SE . SD
16 1 | servo motor [}
56 :i’ 1 H Y Thermal protector
I-— 2morless —={ |13 ' ) N
Upper limit setting PR TN A O :
Speed command : ' ' 1~ Thermal protector
+10V/maximum speed R e A : r_ | Create an external sequence so.(hal
Upper limit setti et eIk . the main circuit will switch OFF if the
pper i D el | I terminal opens due to overheating.
Torque limit command Y'_ 4 Tl s f ! (Refer to Section 2-2.1.)
+10V/maximum torque T HE 1 |
— c|e 1
(Note 3) uz g L !
Monitor ® a‘TK W) , l
Max. + tmA meter - = ~idie | 7 ' ! J
Alternate 10k r__ EIR : 130m or less
Pin ! ENY A rax. 8OmA (Note 1)
va No,J aa v Zero
——
Signal: 26 [zsetL s speed A CAUTION
name 25 [pri}-Laa i‘;ecfgd The servo amplifier will be damaged if the
: (24| P0 @ Ready diode is not connected as shown.
! 27 [swont-E G Trouble
119 f.pi'-“l-_ﬁ' | Open coliector output
11 |FPg |~

R e
]
HE R

J (Can be set from 1/1 to 1/32)

Fig. 4-1 Standard connection diagram for speed control operatio

Note:

The total current to the external relays should not exceed 80mA.
The servo amplifier may be damaged if the diode polarity is inverted and connected.

parameter setting.

0.3m for the HA-ME series.

ook L~

with the power supply. (Refer to Section 2-1.4.)
Motor side : MS3102A22-23P or MS3102A24-10P
Cable side: MS3106B22-23S or MS3106B24-10S °
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4. Start Up and Operation of Speed Servo

(2) Basic wiring

« Connection example using a relay terminal block

Option
MR-JTBL 05M
Length: 50cm

Insert Relay terminal block
O for A,,, (A6TBXY36)
d vol Maxi d “ A
Speed command volume Maximum spee CAUTION
0 to +10V/Max. speed setting o ) o The servo amplifier will be
damaged if the diode is not
— = connected as shown.
D D -4
a7l a2 (3% 4 Servo ON
%) i 2: @D 5oy Reset
D o) 3 ==| & ese
O I DY —o—5«d Forward run start
| 7 | D I~
SIS e
D 2 @ Reverse run start
_._————O g O = e lnte'mal speed
O o U i setting:
O = Satll | gy ood|Speedl  RA
— Note 2 ~ o oI //j Speed I
The intemal 24 VDC power O = == Pt: |, 40mA Trouble
may be used (VDD connected (D | | OH=— =
to VIN)-80 Ma. MAXIMUM:- to O I == O |2 40mA R
drive relays as shown. If addi- —1 O Pt ~— Read
tional power is required, use an O IF O Note 2 y
extemnal power supply (connect —| O O |l
to VIN). — Note 1
Refer to Section 6-3. | .
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4-6.2 Common line diagram for speed servo

The internal power supply (24V, 15V) and the common lines of the servo amplifier are shown below.

The power supply is separated into two systems, properly wire these. Use shields if the unit is
affected by external noise, and carefully ground these.

MELSERVO-J

VDD| Tolerance; 80mA

L

Digital input
(DI-1)

24V
+10%

S|

Digital output
(DO-1)

s

l 1 Tolerable current

50mA

A\ CAUTION

The servo amplifier will be
damaged if the diode is not

connected as shown.

' MO _ . .
1 Monitor
Speed % pprox. el o (analog output
= G 1mA meter)
+10V/maximum speed:[ TLG ' 10k
OP | [ Max. 24V
. == 1TL:p FPA . Maz(. 50mA w
0 prox H e .
Torque H I 10k 1 & 7 )
. - T LG | LG -
+ 10V/maximum torque T 15V£10%
P15R i ' SO
. Tolerance ! CN2
15mA ~— = LA
“ Servo
SD E ; LAR motor
3t ‘v 7 Common encoder
Servo motor T i 1
Grounding v T )
Grounding
+ [
Ground ]
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4. Start Up and Operation of Speed Servo

4-6.3 Interface power supply

The power supply VDD (+24V) built into the servo amplifier can be used for digital input/output
signals. If the current capacity is insufficient, do not connect VDD and VIN, instead use an the

externally installed power supply.

MR-J

External I Refer to Section 6-12

M BOPZZ | 1 power  for recommended
= » VDD [ SuPPlY | power supply.

 VIN 4+
(SON) g’\ (RD) § % &~ _/\ CAUTION
The servo amplifier will be

\o-——
r =~ sG RA damaged if the diode is not
SG T . connegted as shown.
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4-7 Explanation of signals

(1) Explanation of signals

Table 4-3 List of signals

The maximum current available is 80mA.

Signal name | Symbol | Pin No.. Explanation /O class
Servo ON SON 28 Operation is possible when the servo ON signal is
switched ON.
Reset RES 29 The alarm can be reset when the alarm reset
signal is switched ON for 50msec or more.
However, memoty, card and parameter errors
cannot be reset with this signal. For regenerative
and overload errors, the alarm cannot be reset with
the alarm reset signal until the regenerative resistor
or power transistor cools down.
Forward run ST1 30 The motor will rotate when the forward run start
start signal is switched ON. The servo motor will run
forward when the speed command (VC) is a
positive voltage, and will run reverse when a
negative voltage. When switched OFF, the servo
motor will stop, and when both ST1 and ST2 are
ON, will not run. DI-1
Reverse run ST2 31 The motor will rotate when the reverse run start
start signal is switched ON. The servo motor will run
reverse when the speed command (VC) is a
positive voltage, and will run forward when a
negative voltage.
Speed | DH According to the combination of DI1 and DI2, the
| selection motor speed is set by the speed command (VC) or
Speed I DI2 the internal speed command, (SC1, SC2, SC3).
selection These are set.
External TL gg When the external torque limit signal is switched
torque limit 1) ON, the torque output by the servo motor will be
( limited to the torque limit command (TLA) value,
input with analog from an external source.
Proportional PC When the proportional control signal is switched
contro ON, the speed servo loop will be changed from a
proportional integral type to a proportional type.
Speed VC 2 The motor speed is set. The speed will be 0 to +10V/
command 0 to £3000r/min. However, the servo motor speed
input with 10V can be changed with parameter No.
9. Input impedance is approximately 10kQ Analog
Torque limit TLA 3 Input the motor torque limit value when the external input
command torque limit signal is switched ON. The relation is 0
to +10V/0 to maximum torque, as noted in Section
10-2. Input impedance is approximately 10kQ
15V power P15R 1 +15V+10% is output between P15R and the control
supply common LG.
The maximum current available is 30mA.
Control LG 6, 7,8 |Thisis the common terminal for the torque limit
common command TLA, monitor MO, A, B, and Z-phase E—
PLG pulse FPA, FPB, OP signals.
24V power VDD 35,36 |+24V+10% is output between VDD and common
supply SG.

Continued on the next page.
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and when outputting the torque, this is the maximum
torque (8V). Use parameter No. 15 to select.

Signal name | Symbol | Pin No. Explanation /O class
24V common SG 13, 14, |This is the common terminal for the 24V power
15,16 |supply.
Digital I/F VIN 34 A 24V power supply is input for the digital I/F.
power supply Connect between VIN and VDD when using the _—
input 24V power supply in the servo amplifier.
Shield SD 18 Connect one end of the shielded wire. —
Ready RD 24 The ready signal switches ON when the servo ON
signal is input and the servo can be run.
Trouble ALM 27 The trouble signal will switch OFF when an alarm
occurs in the servo. The trouble signal will switch ON
v approx. 0.8 seconds after the power is switched ON.
Speed reached PF 25 The speed reached signal switches ON when the DO-1
motor speed reaches the speed set in the speed
command (VC) or parameter (SC1, SC2, SC3).
Zero speed ZSP 26 The zero speed signal switches ON when the servo
Select ZSP | motor speed drops below the zero speed set in the
orTLC |parameter.
Limiting torque | TLC | With the |The Jimiting torque signal switches ON when the
. parameter. | torque output reaches the torque limit value.
A-phase PLG FPA 10 The feedback pulse from the encoder mounted
pulse onto the servo motor is output.
The feedback pulse can be divided from 1/1 to 1/32
with the corresponding parameter.
B-phase PLG FPB 11 |When the motor is rotating in the forward direction, | DO-2
pulse the FPA will be the pulse that is a 90° phase
forward from FPB.
Z-phase PLG oP 12 One pulse will be output with one servo motor
pulse - rotation.
Monitor MO 4 The motor speed or torque is output as an analog
voltage. Select whether to output the speed or
torque with the corresponding parameter. When Analog
outputting the speed, this is maximum speed (8V), output

*1:  Assign speed |, speed i, external torque limit, or proportional control to pins 32 or 33. Select
with parameter NO. 19. The initial setting value is DI1-32, DI2-33.
*2:  Assign speed reached, zero speed or limiting torque to pins 25 and 26. Select with parameter
NO. 19. The initial setting value is PF-25, ZSP-26.
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4. Start Up and Operation of Speed Servo

(@) Interface

The details of each interface noted in Table 4-3 (I/O class) are shown below. Refer to this, and
connect with external equipment.

Digital input interface (DI-1) Digital input interface (DO-1)
Apply a signal with a miniature relay or open The lamp, relay or photocoupler can be driven.
collector TR.

Allowable current:
50mA or less

In-rush current:
100mA or less

Note: For an inductive load install a
suppressor (D.C.), and for lamp
load install a resistor (R) for in-

To be connected when r-\s-’en,:a amplifier rush current suppression.
intemal power supplies VDD P24 P24
used. Ap (] P24 VDD
prox. 5SmA 6
- VIN VIN R
sw\ Load
TR
SG ﬁ
_ /\ CAUTION

The servo amplifier will be
damaged if the diode is not
connected as shown.

Pulse train output interface (DO-2)

« Interface example « Phase relation « Division waveform

*During motor CCW rotation Either ON or OF width is a multiple
of each division. (50% duty)

~

P A-

T !
5
g | Max 35maf é! 35,59 o;visionthassﬂfLru‘l_m—L
T
:

: N B- ;
A T ™ Vphesel LI LILITLITLT

Ihl
A—] A

5to 24V oP ———| N —— i
Divsion [P““‘:J—m

—mmnane oo

]

Max. 35mA f_g,cq}_ ‘ rate 1/2 | B-
FPA e phase b LI L
{1 LGl 1t Photocoupler
A 11 Y 1.3, b, ¢, d=P/4+P/Bx1ps
[ This is established regardless]
. Max. 35mA *—-g of the output division rate.
FPB] hrovvp —— 2. h=P'tP'/2¢1ps
{‘ el i Photocoupler [P‘ equals to the duration ]
S of one FPA pulse when the
nL SD ‘s output division rate is 1/1.
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4. Start Up and Operation of Speed Servo

(3) Explanation of signals
1) Speed command input (VC):

(a) Speed command level:
The relation of the speed command level cow During ST1 ON
and motor speed is shown on the right. y-\"3000f/m_ R
Note: The figure shows the example when the ’\
motor has a rated speed of 3000r/min. :
When the servo motor has a rated speed
of 2000r/min., this will be 2000r/min at
+10V.
By changing Pr. 9 (the speed at 10V
command), the speed when 10V is
applied can be changed.
When using a servo motor with 4000r/min,
the setting of Pr. 8 must be changed.
A negative power supply is not built into
the servo amplifier, so when using both a 1ka f
positive and negative command, also use o =5 P1SRY
an external negative power supply. Equivalent to RRS10 [

~1ov

[
]
]
'
]
.
[
[}
1
T vC
)
'
]
[}
1]
1
i
1

» \ command value
£ - -30000/m |- -=====-2 '

cw During ST2 ON

/]

Fig. 4-2 External speed command level

Upper limit setting +15V

J Resistor Mfg.
(Japan o 9.)

(b) Speed command circuit: 2kQ °|_° %
When a speed command is given using '
the +15V (P15R) power supply in the
servo amplifier, there will be a +2% tem-
perature fluctuation in the command volt-
age. Use a rotary coil type potentiometer
to raise the speed setting resolution.

(L
'
[

-

Fig. 4-3 External speed command circuit

Table 4-4 Servo motor rotation direction

External speed | Forward startv Reverse start
; . command (VC) signal signal
2) Start signals (ST1 ,‘ST2). . polarity ST1 ON ST2 ON
The servo motor is started and stopped "
. . + Positive Forward Reverse
with forward/reverse start signals (ST1, polarity v
ST2). The relation of the external speed . —Noe'g?:ive Reverse Forward
“command (VC) polarity, (ST1, ST2) and the L Poary
motor’s forward/reverse direction is noted
on the right.

Forward (CCW)

When ST1 and ST2 are both switched ON or OFF, the
motor will decelerate and stop with the deceleration
time constant set in parameter (STB), and will be servo
locked. ‘

If either ST1 or ST2 is ON and VC=0, Pr. 7 can be used
to make servo lock invalid. .

For details, refer to Section 4-5.5 Parameters.
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3) Speed selection (DI1, DI2):

One of four speed commands is selected by the inputs DI1 and DI2 according to the followmg
table. The rotation direction is set with either ST1 or ST2.

Table 4-5 Internal speed selection signal

Speed command sourse DI DI2

1st speed (SC1) ON OFF

Parameter setting speed |2nd speed (SC2) | OFF ON
3rd speed (SC3) ON ON

Extemal'speed command (VC) OFF OFF

Note 1:When operating with the internal speed command, there will be
no fluctuation in the speed caused by changes in the ambient

temperature.

4) Speed reached (PF):
PF will remain ON when the speed com-
mand (VC, SC1, SC2, and SC3) is 30r/min
or less.
PF will remain OFF when ST1 and ST2 are
both OFF.

5) Torque limit
Normally the torque is limited in the servo
amplifier to the value set in parameter No.
15. If there are mechanical system limits
such as with the gear capacity, the Max.
torque can be set smaller with Pr. 15. To
change the torque limit value from an ex-
ternal source, wire as shown in the diagram
(at right), and switch ON the external
torque limit command TL. The torque limit
value will be the smaller of the TLA level or
Pr. 15 level.

Torque limit command and motor torque:
The relation of the TLA voltage level and
the motor generated torque is shownon the
right. The servo motor generated torque
will have a difference of about 5% depend-
ing on the servo motor.

If the speed command is low such as 50mV
or less, a proper limit will not be applied,
and the torque will fluctuate. If there are
problems, increase the limit value.
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l ]
Motor ' 1
speed : :
' H
!

PF

N

* *

* PF will not switch ON when ST1 and ST2
are both OFF

External wiring

External torque 5% TL ﬂo}
limit v I_‘ SG )
Upper limit settin .
PP oS = 4P15R
Torque limit . i TLA
command J tlie  nput
* impedance
Approx.
10kQ
TMax.
Torque
limit
value
0.08V 10v TLA input

Command voltage
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-
6) Limiting torque (TLC):
This switches ON when the servo motor
torque reaches the set torque limit value
such as during acceleration. or decelera-
tion.
Ifthe external torque limit is not applied, this
will switch ON at the output of torque whose
torque limit has been set with Pr. 15.
Hysteresis 30r/min
ZSP ON —
7) Zero speed (ZSP): ' |
This switches ON when the motor speed OFF
drops to or below that set with Pr. 11. 5f  Motor speed (i/m)
The detection has a hysteresis as shown in Pr. set vaiue
Fig.4-4. . .
_ Fig. 4-4 Zero speed detection level
8) Analog monitor output (MO):
Any of the following four levels can be selected with parameter No. 20.
Table 4-6 Monitor output pattern .
Monitor | Speed | Torque (motor current)
Factory default value '
Pr. 20 Nuln| s(d0] 4l_Z]El cO10O
(+8V/maximum speed) (5+4V/maximum speed) (+8V/Pr. 15 setting Max. (5£4V/Pr. 15 setting Max.
torque) torque)
0 M? MO
‘© output ) MO
| yo____L g\{__ - output ?y* = + output .QY. -
o [l 1
5 " : ' H ‘
£ | f ; : :
3 | ! v : :
(@) ' i ! : :
= i : <2 i S ;
CcW 0 ccw | cw 0 CCW | cC 0 cwW | ccw 0 CW
Speed Speed Forward Torque Forward | Forward Torque Forward
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