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Handy super-compact size

Small eas -to_use A super-compact size of only 40 millimeters
, , by 130 millimeters achieved through the

incorporation of a high-performance cus-
A tom micro-controller, a newly developed
- er Ormance power module, and an optimal thermal
L design made possible with computer-aided
! ] ° '] engineering techniques.
1 l]i
compact, inte gent SCI'VO.

The MELSERVO-C brushless servo, in a handy super-compact size, n
is the culmination of Mitsubishi servo technology.

N
The servo-amplifier achieves high performance in an unprecedented

compact body only 40 millimeters wide and 130 millimeters tall.
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Small but powerful, comes equipped with a serial encoder. St'epping motor replagemeng
Packed with high-level features, including real-time auto-tuning With stable torque characteristics and quiet,
and model adaptive control. smooth operation, this servo can be used in
This servo can substitute for microstep and 5 phase stepping motors, and it can place of stepping motors.

be easily used even by first-time users.

A "new age" servo for use in a broad range of fresh applications,
including semiconductor manufacturing devices, printing machines,
and electronic component assembly.

MITSUBISHI

Real-time auto-tuning

Makes automatic gain adjustments even
when the load's moment of inertia
changes.
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Model adaptive control
Operating in quick response to ideal
models, it offers highly responsive and
stable operation, unaffected by machine
systems.

Actual size
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Easy setup

This servo can be setup easily using the
front panel's push buttons and seven
segment LEDs.
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Simple test operation

Amplifier tests can be performed at the
push of a button, even without a motion
controller.
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Automatic servomotor
recognition

Once the encoder cable has been con-
nected, the servo-amplifier can determine,
as soon as its power is turned on, which
motor is connected to it.

Serial encoder

Because the encoder signal is transmitted
by serial communications, few signal
wires are needed and wiring is simplifiied.
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5/24V power supply interface
Either a 5V or 24V power supply can be
selected for the I/0O interface.

Software masking feature for
control signals

Various 1/O can be masked in software
reducing wiring.This feature is especially
convenient when there are limited /O
points.

100/200V single-phase input
power supply

Select either a single phase 100V or 200V
amplifier.
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Alarm history

Even after the power has been turned off,
this servo remembers the last three [OR
four: THE LAST ONE AND THE THREE

PREVIOUS] alarms, making it possible to
find the cause and solve the problem
quickly.
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Command pulse train
configuration

This servo can handle three command
pulse configurations: encoder signals,
pulse, and direction; and CW/CCW pulse

Setup software

Attaching the RS-232C communications
option allows you to perform a whole
range of functions with the setup
software, from entering all parameters to
saving them and measuring data with the
software's graphing tools.

DIN rail attachment

This servo-amplifier can be attached to a
DIN rail by attaching the DIN rail
hardware to the servo-amplifier.
(Available soon)

—

Torque limits

Damage to mechanics, products and
machines is prevented by limiting
maximum torque.

Motors with failsafe electro-
magnetic brakes

Motors with a failsafe electromagnetic
brake have been designed for use with
this servo. Users can choose the motor
that best suits the machine being used.



Move Up to the Next Level Now

Handy Super-compact Size

B Servo-amplifier

@ A super-compact size of only 40 millimeters by 130 millimeters
was achieved through the incorporation of a newly developed
power module and an optimal thermal design made possible
with computer-aided engineering techniques.

@ Mitsubishi servo control technology including model adaptive
control and real-time auto-tuning is achieved with a micro-con-
troller, resulting in the maximum performance with the fewest
number of parts.

B Servomotor

@ Improved heat dissipation of the motor and a super-compact
design were achieved with a molding process that uses newly
developed high-thermal conductivity resin. (Frame diameter on
100-watt and below units is 40 millimeters square.)

® This compact design offers maximum torque of 400% (100-watt
and below units) through enhanced coil density made possible
through original Mitsubishi technology.

Stepping Motor Replacement

B No more cogging or stalling
Because control is performed using integral feedback to verify
the servomotor's position, this unit can start smoothly, without
losing step. This is often a problem with stepping motors
responding to sudden load fluctuations and sudden
acceleration/deceleration.

M Stable torque characteristics
Reduced machine cycle time and greater production speeds are
achieved thanks to stable torque characteristics, from low to high
speeds (maximum rotation speed 4,500 rpm).

H Smooth operation
Operation is smooth at low speeds and during
acceleration/deceleration because feedback control is performed
with a 4,000 pulse/rev encoder.

Servomotor
Speed waveform at 10 rpm

Stepping motor
Speed waveform at 10 rpm
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Open-loop control

Controller ‘_@_—T

Feedback control

Feedback
Positioning command Positioning command
Comparison of stepping motor and servomotor
torque speed curves
A
Torque e ¢ Servomotor
%, Intermittent rating \<
3 . Stepping motor
e
Continuous rating /
]
0 1000 2000 3000 4000 4500

Rotation speed (rpm)




Easy Operation

H Real-time auto-tuning

Merely selecting the response setting that fits the machine being
used eliminates the need for servo gain adjustments. This is
because the real-time auto-tuning function automatically adjusts
the gain to fit the machine. And Mitsubishi's unique control
technology model adaptive control makes possible a highly
responsive and stable system.

W Automatic recognition of motor model

The servo-amplifier automatically recognizes the drive motor with
the motor ID information (motor model name, etc.) built into the
encoder. This eliminates the need to set parameters, thereby
removing setting errors as well.

H Easy operation

@® Test operation, monitoring, and parameter setting can all be
performed easily using just four keys.

® The monitoring function allows you to display the status of nine
parameters, including motor rotation speed, feedback pulse,
command pulse, effective load factor, and peak load factor.

® The servo can remember the conditions that existed during the
last three [OR four: THE LAST ONE AND THE THREE
PREVIOUS] alarms.

Satisfies overseas industrial standards

B Satisfies EN, UL, and cUL standards

@ An EMC filter (optional) is available for meeting EN-standard
EMC directives. The MR-C(-UE servo-amps and HC-PQ(-EC
servomotors meet low-voltage directives (LVD).

® The MR-C(-UE servo-amps and HC-PQ(-UL servomotors also
meet UL and cUL standards.

Personal Computer Interface

B Communication with a PC is made possible

@ This servo can be connected to a PC using the optional RS-232C
unit.

@ Setup software can be used to display various monitoring details
and to enter and save all parameters. And with its graphing
functions, it is possible to display servomotor speed, torque
waveform, and digital I/O status. This makes it possible to
check operating conditions.

Optional RS-232C unit
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Speed response frequency characteristics

Gain
(dB)

Frequency 200

THz!

Encoder serial communications

Serial communications
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@ Feedback pulse

@® Motor capacity

® Magnetic pole detection
@ Alarm information

Display panel and
operation buttons
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Connections with Peripheral Equipment

Connections between the MR-C and peripheral equipment.
Required connectors and options have been listed to allow users to set up their systems
and use immediately after purchase.

Power supply
Single-phase 100V or 200V power supply
(power supply and voltage vary depending on the series)

MR-C servo-amplifier
MR-C ] A or MR-C O A1 —

(See page 16 for electric wire size)

N
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NFB MC

A

No-fuse circuit breaker (NFB)
Used to protect the power supply line
Models: NF30 10A (MR-C20A1), NF30 5A
(for all models other than MR-C20A1)
(See page 16)

Magnetic contactor (MC)—
Used to turn off the servo-amplifier's
power when an alarm has been triggered
Models: S-N18,
S-N21
(See page 16)

Optional regeneration unit @_—__,_

Attached as necessary when regeneration

frequency is high or load's moment of @—

inertia is large
Models: MR-RB013, MR-RBO033
(See page 16)

Twist to less than 10 meters

Type 3 ground or above

L

v Display panel

. Displays alarms, parameter and system
. function values.

| (See pages 9, 10)

Setting section

_ Parameters, system functions, and modes
| are selected and set with push buttons.
_ (See pages 9, 10)

CN2
Connector for encoder feedback




Terminal block

The power supply, optional regeneration
unit, and motor's U, V, W ground wires are
connected to the terminal block. Use a
regular flat head screwdriver to connect the
power supply to the terminal block.

(See page 15)

Junction terminal block
Signals can be easily wired to the optional
terminal block and optional CN1 cable.

Optional RS232-C unit
Mounting this optional unit on the
underside of the servo-amplifier makes
RS-232C communications possible. Turn
the power off when mounting or
removing this unit.

Control signal
connector
(See pages 15)

CN3
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Upper controller

This servo can be connected to a
Mitsubishi motion controller or any pulse
output controller.

—

AR FXIGM

e exon l

FX-20GM FX-1PG AD75 P1-P3,
(E-20GM) A1SD75 P1-P3

External 24V or 5V
power supply

Connects to an external power supply.

(24 or 5 volts, 0.2 amperes or greater)

Control signal

(for operation panel)
Connects to the PLC I/O or the machine's
operation panel.

RS-232C communications (CN3)
Connects the unit to user's personal computer, making possible
monitoring, batch parameter entry and storage, graph display, and test
operation. Dedicated cables and setup software are available also.
Cables: For IBM compatibles: MR-CPCATCBL3M (See page 17)
Setup software: it ™
MRZJW3-SETUP41E and above (See page 18)

S —— ¢

HC-PQ servomotor .
(See page 17 for electromagnetic brake)

Encoder cable

This cable connects the servomotor

encoder to the servo-amplifier. Extended-

life cables with a long bending life are

also available. This cable comes in

standard lengths of 5 and 10 meters.

Models: MR-JCCBLIIM (standard model)
MR-JCCBLM-H (extended-life
model)

(See page 17)

Servomotor cable
The motor's power cable and the encoder
cable are extended 0.3 meter.

Encoder
Detects position, speed, and magnetic
pole position.




Applications

Semiconductor Printing machines
manufacturing Well suited for use in posi-
devices tioning for registration

The MR-C can be used to
replace stepping motors in
LCD and wafer conveyance
devices.

presses and label printing.

Electronic compo- Textile
nent machines

Well suited for
use in position-
ing with knit-
ting, embroider-

assembly

Can be used with small
loaders and unloaders and
simple X-Y positioning

tables. ing, and laundry
machines.
Robots Other applications

The MR-C can be used to
replace microstepping and
5 phase step motors in
office, medical and experi-
mental machinery.

Suited for use at the tips of
small and ultra-compact
robots.

Model configuration

# Servo-amplifier H Servo motor
MR-C [OAL |[ ][] HC-PQ -1
Code | Pulse Input l
Mitsubishi servo-amplifier None 24V Mitsubishi servomotor Code | Overseas
series name L 5V series name standard
None Japanese
standard

UE EN Standard

compatible
Code Power supply Code Rated speed (rpm) UL UL, UL
Single-phase 200V

Standard None 3 3000 standard
1 Single-phase 100V compatible
— —
Code Compatible motor { Code L Overseas standard j Code |Rated output (W)| }fde Electromagnetic brake
10 | HC-PQO33, 053, 13 [ "None | Japanese standard 03 30 None No
20 HC-PQ23 UE EN Standard compatible 05 50 i B i Yes J
40 HC-PQ43 UL, cUL standard compatible 1 100
200
400




Even this small unit comes with a display panel and setting section

3-digit, 7-segment display panel

T

MODE: Used to switch between
display modes

upP
Used to change display and
for re-entering parameter data

DOWN
Used to change display and
for re-entering parameter data

SET: Used to set parameters,
for auto-tuning,
and for switching to

the test screen

Explanation of 7-segment display device

Power Pressing the MODE button causes the display mode to
on change one step at a time in the sequence illustrated below
Command Command Command
7 Feedback pulse Motor rotation Standing Standing pulse pulse pulse Regeneration
4 accumulation H  speed pulse L pulse H accumulation L accumulation H  frequency load factor
Status
» CILT ] P ETH ] P L T P EILL] (| EIRL] > [PILT ] > [PIHT ] | [l 11 | (L]
Feedback pulse
(acounél;lation L
note
(BIH] ] (| [o] T« I T ]
' ) Estimateq load Peak load factor Effective load
External signal  Output signal . . inertia ratio factor
Sequence display forced output Test operation Software version
F rTolF] > (111 > [dloln] (> [TISIT] || [AIO[] —‘
[MODE]
button Most recent atarm Second most  Third most Fourth most  Fifth most Parameter error
¢ recent alarm recent alarm recent alarm  recent alarm number
) ’* LT P QLI | (2L [ [BLI- ] | [AL-L] [ IEI-[-I—I
) . Positioning
Electronic Electronic command
Regeneration ) gear gear acceleration/ In-position Input signal  Command pulse
option selection ~ Auto-tuning  Numerator Denominator  geceleration time  range selection 1 selection
[Plolo] || [PLol1] > [Plol2] Ao 3l || [Plol4] || [PIols] (>{ [P[ol6] (—{ [P[o]7] || [PIo]8]
(note 1) {note 2) (note 2) (note 2) (note 2) (note 2) (note 2)
- — Pl112] (« [P[111] [« [P[1]o] [«| [Po]9]
Note 1. Set when using the optional regeneration unit.
Note 2. Can operate without being set. Set the basic parameters as necessary. Parameter entry Torque limit
Note 3. L: low, H: high range
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Specifications, Characteristics, Safety Features

Standard specifications

Model | Servomotor model HC-PQO33(B) | HC-PQO53(B) | HC-PQ13(B) | HC-PQ23(B) | HC-PQ43(B) | HC-PQO33(B) | HC-PQO53(B)| HC-PQ13(B) | HC-PQ23(B)
Specification Servo-amplifier model MR-C10A MR-C20A MR-C40A MR-C10A1 MR-C20A1
Continuous Rated output (W)} 30 50 100 200 400 30 50 100 200
characteristics Rated torque (Nem (oz*in)) 0.095 (13.45) | 0.16 (22.66) | 0.32(45.32) | 0.64 (90.63) | 1.3(184) |0.095(13.45)| 0.16(22.66) | 0.32(45.32) | 0.64 (90.63)

Maximum torque (Nsm (ozein))

0.38(53.8) | 0.64(90.63) | 1.28(181) | 1.92(271.9) | 2.99(423) 0.38(53.8) | 0.64(90.63) | 1.28(181) | 1.92(271.9)

Rated rotation speed (rpm) 3000
Maximum rotation speed (rpm) 4500
Permissible instantaneous rotation speed (rpm) 5400 5175 5400
Servomotor | Power rate at continuous rated torque (kWi/s) 6.45 13.47 34.13 46.02 116.55 6.45 13.47 34.13 46.02

(note 1) Moment of inertia J (kgecm(0z#in?)) (note 7) 0.014 (0.077) [ 0.019 (0.104) | 0.03 (0.164) | 0.088 (0.487) | 0.143 (0.782) | 0.014 (0.077) | 0.019 (0.104) | 0.03 (0.164) | 0.089 (0.487)
Speed/position detector Encoder (resolution: 4,000 P/rev)
Accessories Encoder, serial
Structure Totally enclosed, self-cooling (protection degree: |P44)

Ambient temperature/humidity

0-40°C (avoid freezing), storage: -15-70°C/80% RH or below (avoid condensation), storage: 80% RH or below

Environment Atmosphere

Indoor (avoid exposure to direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust

Elevation/vibration (note 6)

1,000 meters or less above sea level / X:19.6 m/S? (2G), Y:19.6 m/S2 (2G)

Weight (kg) (Ib) 032(071) | 037(082) [ 050(1.1) | 096(21) | 145(317) | 032(071) [ 037(082) [ 0s0(1.1) | 0s6)
Voltage/Frequency Single-phase AC 200~230V 50/60 Hz Single-phase AC 100~115V 50/60 Hz

Power supply Permissible voltage fluctuation Single-phase AC170~253V Single-phase AC85~126V

(note 3) Permissible frequency fluctuation 5% or less
Power facility capacity (kVA) 0.1 ] 0.2 0.3 05 0.9 0.1 0.2 0.3 0.5

Control system

Sinusoidal PWM control/current control system

Control mode

Pulse train input position control

Control logic Model adaptive control
Auto-tuning Real-time auto-tuning
Rated output current (A) 0.85 0.85 0.85 15 2.8 0.85 0.85 0.85 15
Maximum output current (A) 5.0 5.0 5.0 6.0 6.44 5.0 5.0 5.0 6.0
Regeneration brake | No options A A (note 4-1) (note 4-2} (note 4-3) A A {note 4-1) (note 4-2)
frequency MR-RBO013 (10W) A A 4,660 1,400 800 A A 4,660 1,400
(times/min) (note 4) | MR-RB033 (30W) A A A 4,300 2,400 A A AN 4,300
Servo- Recommended load's moment of inertia ratio 30 times the servomotor's moment of inertia or less (note 5)
amplifier Excess current, regeneration error (electronic thermal}, excess voltage, motor-amp combination error, encoder error,
(note 2) Safety features insufficient voltage/sudden power outage, excess speed, large error

Maximum input pulse frequency Max.200kpps
Position control Positioning feedback pulse 4,000 pulse/revolution
. Command pulse multiple Electronic gear A/B multiple ; A, B: 1-199 1/50<A/B<20
specifications
Positioning complete width setting 0-999 pulses
Excess error +50k pulses
Power supply External DC 24V or DC 5V power supply

PC communication | Necessary options

Optional RS-232C unit (MR-C-T01), optional dedicated cable, and PC setup software required

functions Functions

Status display, diagnostic display, alarm display, parameter setting, operation waveform monitoring

Structure

Open

Ambient temperature/humidity

0-50°C (avoid freezing), storage: -20-65°C/90% RH or below (avoid condensation), storage: 90% RH or below

Environment Atmosphere

Inside control panel; no corrosive gas, inflammable gas, oil mist, or dust

Elevation/vibration (note 6)

1,000 meters or less above sea level / 5.9 m/S2 or below, (0.6G) or below

Weight (kg) (Ib)

06(1.323) | 06(1.328) | 0.6(1:323) | 06(1.328) | 1.0(2205) | 06(1.323) | 0.6(1.323) | 06(1.323) | 0.6(1.323)

Notes 1. Inquire about use in special conditions, e.g. where oil and water are present in the machine site.

2. Output and rated rotation speed cannot be guaranteed when the power supply's voltage falls. The currents indicated are the amplifier's rated and maximum current.

3. The power facility capacity varies depending on the power supply's impedance.

4. The figures for regeneration brake frequency indicate the permissible frequency when the motor alone decelerates to a stop from the rated rotation speed. The triangle
marks in the table indicate that there are no limits on regeneration if the effective torque is less than the rated torque. When load is applied, regeneration frequency is
1/(m+1) of the figures in the table (m = load's moment of inertia/motor's moment of inertia). When the rated rotation speed is exceeded, the permissible number of times
is in inverse proportion to the square of operating speed divided by rated speed. When the operation rotation speed is frequently changing, or when a continuous regen-
eration condition exists, such as during up/down feed, the regeneration heat during operation must be assessed and measures taken to ensure that it does not exceed

the permissible range.

4-1. When the load's moment of inertia is 30 times or less, there are no limits on regeneration brake frequency if the effective torque is less than the rated torque.
4-2, When the load's moment of inertia is 10 times or less, there are no limits on regeneration brake frequency if the effective torque is less than the rated torque.
4-3. When the load's moment of inertia is 1 time or less, there are no limits on regeneration brake frequency if the effective torque is less than the rated torque.
5. Contact Mitsubishi if the load's moment of inertia ratio exceeds the figure in the table.

6. The direction of vibration is as shown in this diagram.

=2

X Y

7. The moment of inertia of a motor with a built-in electromagnetic brake is noted in the diagram of external dimensions.




Torque Characteristics

Toque @ HC-PQ 033
(0z-in)
60 7] 04 I I
50— Intermittent operating range
0.3
40
(N-m)
30— 02
20 ]
0.1
10 . )
Continuous operating range
0
0 1500 3000 4500
Rotation speed (rpm)
Torque
en)  ®HC-PQ23
2.0
250 —
00— 15
Intermittent interval\
150 — operating range \
1.0
100— (N-m) \
05 E—
50 — ’ Continuous operating range
0
0 1500 3000 4500
Rotation speed  {rpm)

® HC-PQ 053 o ®HC-PQ13
Torque
o =T s Intermittent ting ré
- ntermittent operating range
100 Intermittent operating range 180 — 12 p\ g rang
go— 08 ' N
" 120 o9 N
Y (Nm) ~
40 {N-m) 80— 06
] Continuous operating range
02 0 o3
20| . ~—]
Continuous operating range\
0~ l ' |
0 1500 3000 4500 0 0 1500 3000 4500
Rotation speed (rpm) Rotation speed (rpm)
Torque
{oz-in) ® HC-PQ 43
40
500 —
400— 80 Intermittent interval N\
300 operating range \
2.0
200— (N-m) \
10 E—
100 - ' Continuous operating range
T 1500 3000 4500

Rotation speed  (rpm)

Safety Features

The servo-amplifier possesses the following safety features for complete protection of itself and the servomotor. When an alarm is trig-
gered and a protection circuit is activated, the unit is protected by ceasing output, which is done by cutting off the transistor base. Details
of the alarm can be confirmed by referring to the alarm history after the power is turned off. After an alarm has been triggered, and the

source of the problem eliminated, turn the power off and reset the unit.

Alarm code Safety feature name Description

Is activated when the power supply's voltage falls below a certain level or when a sudden power

A10 Insufficient power outage of more than 15 milliseconds occurs. Is also activated when the power is turned off and
then turned back on again before the display goes blank.

A12 Memory error 1 Is activated when an error is detected in the printed board's ROM or RAM.

Al14 Watchdog Is activated when an error is detected in the printed board's CPU or other components.

A15 Memory error 2 Is activated when an error is detected in the printed board's EEPROM.

A16 Motor-amp combination error Is activated when the motor and amplifier do not match.

A17 Board error Is activated when an error is detected in the printed board's CPU or other components.

A20 Encoder error Is activated when an error is detected in the encoder cable or encoder.

A30 Regeneration efror Is activated when there is an excess load on the regeneration brake resistor due to excess

9 regeneration frequency, or when an error is detected in the regeneration transistor.

Is activated when the servomotor rotation speed is detected to be 120% or more of the

A31 Excess speed : .
maximum rotation speed.

A32 Excess current Is activated when excess current is detected due to a grounding fault, short circuit, etc.
Is activated when the converter generating line voltage reaches 400 volts or above due to

A33 Excess voltage : L f .
insufficient regeneration capacity.

A35 Command pulse frequency error Is activated when the pulse train command's frequency exceeds 250 kpps.

A37 Parameter error Is activated when parameters are detected to be outside the setting range through a parameter
check performed when the power is turned on or the unit reset.

A50 Excess load Is activated when current above the electronic thermal characteristics is flowing.

A52 Large error Is activated when the deviation counter's standing pulse reaches 50K pulses or above.

12



External Dimensions

Servomotor

® HC-PQO033~HC-PQ13 L
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Motor cable:

Encoder cable: 1.8 in

With 172169-9
connector
(made by AMP)

Note 1: When mounting the servomotor horizontally we
recommend encoder connector is facing downwards.
Note 2: Use a friction coupling to fasten the load.

4-AWG18 11.8in
(1.25-4 millimeter
round crimped
terminal with

tip insulation)
Red: U phase
White: V phase
Black: W phase
Green/

Yellow: ground

@ HC-PQ23, HC-PQ43

149 |

L 1.181
0.276| 0.118
[
g
BS
o S |2
8l
O A N -1
82
E’* |
]

N Motor cable: 4-AWG18 11.8 in

Encoder cable: 1.8 in
With 172169-9
connector

(1.25-4 millimeter
round crimped
terminal with

tip insulation)

(made by AMP) Red: U phase

Note 1: When mounting the servomotor horizontally we
recommend encoder connector is facing downwards.
Note 2: Use a friction coupling to fasten the load.

White: V phase
Black: W phase
Green/

Yellow: ground

Brake cable:
2-0.5211.8in

{1.25-4 millimeter round
crimped terminal with
tip insulation)

Encoder cable: 0.3 meter

connector

recommend encoder connector is f

2-40.177

- i Motor cable: 4-AWG18 11.8 in

(1.25-4 millimeter
round crimped
terminal with

tip insulation)
Red: U phase
White: V phase
Black: W phase

With 172169-9 Green/

Yeliow: ground

(made by AMP)

Note 1: When mounting the servomotor horizontally we

acing downwards.

Note 2: Use a compression type coupling to fasten the load.

Motor Output Braking static Moment of  weight
L friction torque inertia
W) | (in) {0z - in) (0z - in?) | (ib)
HC-PQ033B| 30 | 3.681 0.093 1.39
HC-PQO53B| 50 | 3.917 453 0.12 1.52
HC-PQ13B | 100 | 4.508 0.175 1.83
(unit: inch)

/Brake cable:

2-0.5211.8in
(1.25-4 millimeter round
crimped terminal with
tip insulation)
Encoder cable: 0.3 meter
11.8in
With 172168-9 connector
(made by AMP)

2-40.177
Model |Output| Variable | Momentof  [weight
nertia
w| L J{oz-in®) | (b)
HC-PQO33 | 30 2.579 0.077 0.71 Mode! | Output| Variable Moment of  |Weight
dimension inertia
HC-PQOS3 | 50 | 2815 0.104 0.82 W) L J(oz-in%) | (ib)
HC-PQ13 | 100 3.406 0.164 1.1 HC-PQ23 | 200 3.504 0.487 21
HC-PQ43 | 400 4.488 0.782 32
(unit: inch) (unit: inch)
Servomotor with fail safe brake
@ HC-PQ033B~HC-PQ13B ® HC-PQ23B, HC-PQ43B
L 0.984 L 1.181
0.197 ;| 0.098 0.276] 0.118
| — r 3
i 3 | T
i = =1
| S 58 ] A e
1 T o Ity i o2 i A [ 1 ] Sie
‘ ) 12 < | 3 H
= A—] ! ! i\’*
; &) I (<)
[

h[ﬁ—B i Motor cable: 4-AWG18 11.8in

(1.25-4 millimeter
round crimped
terminal with

tip insulation)
Red: U phase
White: V phase
Black: W phase
Green/

Yellow: ground

recommend encoder connector is facing downwards.

Note 2: Use a compression type coupling to fasten the load.

Braking static Moment of
Motor Cutput L friction torque inertia Weight
W) (in) {oz - in} {oz - in) (Ib)
HC-PQ23B | 200 | 4.764 184 0.744 353
HC-PQ43B | 400 | 5.748 184 1.044 4.63
(unit: inch)




Servo-amplifier

!

® MR-C10A, 20A, 10A1, 20A1 in (mm) ® MR-C10A, 20A, 10A1, 20A1 in (mm}
(without optional RS-232C unit) (with optional RS-232C unit)
}
2
« 3.74 (95) 3.937 (100)
anunnnn‘mmr
0197 1.575 (40) 3.74 (95) 3.937 (100)
o) ©) |15 0197, | |
5 1 () J
. : 0002000000600 [j g
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; 2 [30J000090360000000 I o o0
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° —h ’§| s 1.575 (40) ‘ |
T
)
® MR-C40A in (mm) ® MR-C40A in (mm)
(without optional RS-232C unit) (with optional RS-232C unit)
3.74 (95) 4.094 (104)
1)CoCceeonnnIn !
& 3.74 (95) 4.094 (104)
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. { OCOCIEOE0AN) |:] :
g § D L e lllosoononanon
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Interface signals

Digital input interface (DI-1)
Supply signal with a miniature relay or an open collector

transistor (TR). I/
v24

v
Vees=1.0V leeo=100 A
5V
Vees = 0.5V leeo=100p A

o

v+

=

SG

(a) Induction toad

Digital output interface (DO-1)
Can drive a lamp, relay, or photocoupler.

Note:
v+

5V~ 24V

(b) Lamp load

For an induction
load install a surge
absorber;

for a lamp

load install

an incoming
current suppression
resistor (R).

Pulse train input interface (DI-2)
® Open collector method

MR-C[ L

(with 5V power supply)

— OPC  approximately 2000

24V

sv[

PPINP) %

MR-C ]
(with 24V power supply)

OPC approximately 2k 2

PP(NP)

Maximum input pulse frequency:
200 kpps, approximately 2k ()

® Differential line driver method
MR-C[] L, MR-C[]

b |

P
SN75113

or equivalent

24

Maximum input pulse frequency:
200 kpps, approximately 2k 2




Explanation of Terminals

Terminal Block
Signal Abbreviation T(:"I'::Ilal Description of function/application
Main circuit L1.L2 With the single-phase 100V series, connect to an AC 100-115V 50/60 Hz power supply;
power supply ! with the single-phase 200V series, connect to an AC 200-230V 50/60 Hz power supply.
Connect to the U, V, and W terminals of the motor's power supply. If the motor and
Motor output Uv,w amplifier's phases are switched, they will not operate properly. Connecting to a
TE1 commercial power supply will cause the amplifier to break down.
Regeneration PC Connect an optional regeneration unit (MR-RB013 or MR-RB033) between P and C
brake resistor ’ when required.
Ground = Connect to the motor's ground terminal and a ground (type 3 ground or above).
Connector CN1
. . Terminal . : I
Signal Abbreviation number Description of function/application

To enable amplifier to switch-on, input terminal. Short circuiting between SON and
Servo on SON 17 SG causes power to flow to the base circuit. Disconnecting these terminals causes
power to the base to be cut-off and the servomotor to enter a free running condition.

Ifi—'r%wvard over-travel LSP 15 Forward/reverse-over-travel signal input terminal. *Opening the connection between

L.SP and SG makes the unit unable to operate in a CCW direction, but able to DI-1
operate in a CW direction. To operate in a CCW direction, short circuit between
LSP and SG with a limit switch.

Reverse over-travel
fimit LSN 14

Clear signal input terminal. The position control counter is cleared with the edge of
Clear CR 13 the short-circuit between CR and SG. Users can also select continuous clear during
short circuits with parameter 6.

Alarm signal output terminal. When the power is turned-on, the protective circuit
Alarm ALM 2 is activated, and if the base is cut off, the ALM-SG connection cannot be made.
If everything is normal when the power is turned on, the connection is made.

Positioning-complete signal input terminal. When the standing pulse is smaller than

Positioning complete PF 3 the in-position range parameter setting, the connection between PF and SG is made. DO-1
Encoder signal input terminal. One pulse is output for each motor rotation.

Z-phase pulse OP 4 Minimum pulse width is approximately 800 ps. Set the clip speed to 100 rpm or less
when using this pulse for return to origin.

Forward (CCW) PP 9 Forward/reverse-pulse-train signal input terminal.

pulse train PG 10 With an open collector method: Connect the + side gf the 24\{(MR- )} 5V(M_F(- )]
power supply to the OPC open collector power terminal, and input the respective pulse DI-2

NP 7 trains to PP-SG and NP-SG.
Reverse (CW) With a differential receiver method: Open the connection between the OPC open collector
pulse train NG 8 power terminal and SG, and input the respective pulse trains to PP-PG and NP-NG.

Open collector power supply input terminal. With an open collector method, connect
OPC 19 this terminal to the + side of a 25V power supply (MR-C ] L), or 24V power supply
(MR-C []) when inputting a pulse train. (Permissible deviation: +10%)

Open collector
power supply

V24 20 Supplies interface power to the digital input section. Connect the + side of the power
Interface power supply supply to V24 when using 24V power supply (permissible deviation:A}10%) and V5
V5 16 when using a 5V power supply (permissible deviation: +10%)
Digital output Vi 1 Connect the power supply that drives the digital output section between V+ and SG.
power supply A connection will be made internally to the output transistor protective diode.
Interface power suppl 5 . -
common P pply SG 12 COMMON terminal of the digital power supply (24V or 5V).
Shield SD 11 Connect to one end of the shield wire.

#Note: The LSP and LSN signals are automatically set to ON Internally( at the time of shipping, so wiring is not required).
The signal can be activated from the parameters.
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Selection of peripheral equipment

B Electric wires, no-fuse circuit breakers, magnetic contactors

Servo- No-fuse circuit Magnetic contactor (note 2) Electric wire size (mm?) 7;‘ A
amplifier breaker A B c L1,L2== | U,V,W == P,C ‘;
MR-C10A 3-core 4-core 2-core % (note 3)
MR-C20A 5A NF-30 S-N18 S-N21 S-N21 AWG 18 | AWG 18 | AWG 18 ; 500 B A
MR-C10A1 (0.75mm3) | (0.75mm?) | (0.75mm?) 3 c
(o
3-core 4-core | 2-core 5 50
m:: gigf 10A NF-30 S-N18 S-N21 S-N21 AWG 18 | AWG 18 | AWG 18 :o_ . >
(0.75mm32) | (0.75mm?) | (0.75mm?2) 10 20
Wire length (meters)
Notes 1. Use tough rubber-sheathed cable for the electric wires. The standard length of the electric

wires in the table is 30 meters.

2. Select a magnetic contactor based on the relationship between the wire length and the power

supply capacity (see diagram at right).

3. Refer to technical reference materials when connecting directly beneath a large capacity trans-

former (500 kVA or greater, wire length of 10 meters or less).

B Surge suppressors
Attach surge suppressors to the servo-amplifier and signal cable's
AC relays, AC valves, and AC power supply brake. Attach diodes
to the DC relays and DC valves.
Sample configuration

Surge suppressor: 972A-2003 504 11 (rated 200V, made by Matsuo Denki)

Diode: A diode rated four or more times greater than the relay's drive volt-
age/current, and two or more times greater than the current.

B Data line filter

Attaching a data line filter to the pulse output cable or motor PLG
cable of the pulse train command unit (AD75, etc.) is effective in
preventing noise penetration.

Sample configuration

Data line filter: ESD-SR-25 (made by Tokin),
ZCAT3035-1330 (made by TDK)

17

H Line noise filter FR-BSF01

Effective in suppressing radio noise emitted from the servo-ampli-
fier's power supply side or output side and high-frequency current
leakage (zero-phase current). Especially effective in the 0.5 MHz
to S MHz band. The greater the number of coils, the more effective
this filter is.

External dimensions Connections
410 NFB
“_“’19150—> 2.5 Power ™ [o] Servo-amplifier
4————»‘ Suppw—orjl\o—--————Esa »
L ! =
(65) Line noise filter |_°

The servo-ampilifier's input-side cabile is wound

\ g three or more times in the same direction jointly
for each phase.
w When winding the output-side cable,

Lt N 'L*, do not wind more than three times.
[y




Peripheral equipment

Options
B Optional RS-232C unit

H Optional regeneration unit

1.575 £ 0.008 in (mm)
(40+0.2)
0394 1.181
@7 o
=
58
=E
i
88
T
0.118 0.827 o118
@ 1) 3
Signal Jevel RS-232C
Baud rate 19,200/9600 bps start-stop synchronization
Start bit 1bit
Data length 8bit
Parity Even
Stop bit 1bit
0.098 1.181 £3%12 0.098 Functions Monitaring display, batch parameter entry/reading.
25) (30+3%) (2.5) graphing, alarm display, etc.
Others. PC setup software available: MRZJW3-SETUP21

B Power factor enhancing reactor (FR-BAL)

This power factor enhancing reactor, installed in line with harmon-
ic suppression guidelines, makes it possible to boost a servo-ampis
power factor and reduce its power capacity.

40.126

3.346 ($32) $0.709 in {(mm)
(85) (#18)
MR-RB013:10W
Regeneration
power Tow
0.22lb @
Waeight (0.1kg) _ -l -4 E’ \u"’:
Resistance 52Q i &)
| | s =

3.976

(101)
4.331
(110)

=

$0.126
5.984 ($32) $0.709
(152) ($18)

MR-RB033:30W

Regeneration
power sow

© -
Weight 0.44Ib T L &5
o2 :r ‘O £

Resistance 52Q

]
0.866
(22}

7.559
(192)

6.811
(173) 0.236
[ ®
1.024
(26)

M DIN rail attachment hardware (available soon)

H Junction terminal block (MR-TB20)
All signals can be received via this junction terminal block without
connection to a CN1.

‘ Mounting hole

(F mounting screws) Servo Amp

Terminal block
Specification
number source

—

—
Product
number

—

C max

in (mm)

[}
~
2
=1}

|
4 .
@l Y
v (&)
A 1N
N (==
S

2.362 (60)
1.969 (50)

1 3940 071 (8 2)

(10)
4.213 (107)
4.606 (117)
4.961 (126)

1.594 (40.5,

in (mm)
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Options

Cables and Connectors

Cable and connector options are as shown
in this diagram.

Positioning unit
Servo- @
amplifier @ |:| W
MR-C e ':1
i Lpataas
: :'::::::::::::::CU
1 ]
Servomotor CN1 _———‘ ——————-—————-——H
"""""""" 1
® i
1
D@ a1 icNs R & Operation panel
______ | I B
__El,’CNz

Cable supplied

[(—D e

with motor -::::::ﬂ——
0.3 meter (52
L= e
© ® z\f ) = =
M Cables and connectors
. Amplifier-side connector (mads by 3M, or an equivalent product)
For use with HC-PQ MR-JCCBLLIM Motor _e[l_C?def Junction connector (made by AMP) 10120-3000VE {connector)
@ | series motors (30-200 | Cable lengths inside 1-172161-9 (connector) 10320-52F0-008 (shell kit)
watts) box are 5 and 10 H Jeniosa 1
meters RS
Select o R
one for M d . Amplifier-side connector {made by 3M, or an equivalent product)
use Extended life cable for MR-JCCBL M-H °t°f 'e-nf;o er Junction connector (made by AMP) 10120-3000VE (connector)
with | @ | use with HC-PQ series | C2DIe lengths inside 1-172161-8 (connector) 10320-52F0-008 (shel kit
CN2 motors (30-200 watts) | DO% are 5.and 10 . = —]
meters
Encoder connector Amplifier-side connector (made by 3M, or an equivalent product)
@ | sets for use with HC- MR-CCNS Junction connector (made by AMP) 10120-3000VE (connector)
PQ series motors - 1-172161-9 {connector) 10320-52F0-008 (shell kit)
Amplifier-side connector {made by 3M, or an equivalent product)
Select | @ | CN1 connector MR-CCN1 10120-3000VE {connector)
one for 10320-52F0-008 (shell kit)
use
with i ]
CN1 ® i:glczlo(rr\]:te;nmal block MR-CTBLOSM CN1 to terminal block cable-0.5 meter.
F Connector for optional RS-232C unit {made by 3M, or an equivalent product)
or use . - - Connector to DOS/V PC
N Serial communications 10120-3000VE {connector)
gﬂ; ® cable MR-CPCATCBL3M E 10320-52F0-008 (shell kit) GM-9LM {made by Honda Tsushin) ::I
@ | Junction terminal block | MR-TB20 Use with cable above.

Note Also available is MR-CCN1CBL3M. CN1 connecter to separate wires-3meters




Electromagnetic Brake Specifications

Compatible motor HC-PQ033B J HC-PQO53B HC-PQ13B ] HC-PQ23B HC-PQ43B ]
Type Dry, non-excitation operation

Rated voltage DC24V

Static friction torque (N°m) (ozein) 0.32 (45.3) 1.3 (184)

Rated current (A) at 20°C 0.26 0.33

Coil resistance (Q2) at 20°C 91 73

Power consumption (W) at 20°C 6.3 79

Weight (kg)(Ibs) 0.2 (0.4) 0.4 (0.9)

Moment of inertia J (kgecm?) (0z#in?) 3x103 (1.6x102) 4x102 (0.219)
Permissible braking ’ (Nem/time) (ozein/time) 5.6 (793) 22 (3115)

work capacity [ (Nem/Hr) (ozein/Hr) 56 (7930) 220 (31150)

Brake life (note) (braking capacity per brake) 20,000 times (4 Nem) (566 0zein) 20,000 times (15 Nem) (2124 oz+in)

Note Because the brake gap cannot be adjusted, brake life is defined as the interval until brake readjustment becomes necessary.
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Setup Software

B MRZJW3-SETUP (English) software T —
With this software everything from setup to monitoring, diagnostics, parameter entry and { :,Gﬂewﬁa:v g
recall, and test operation can be performed easily with a personal computer. To use this 3. 4 past SON ‘
software the optional RS-232C unit must be attached to the servo-amplifier. iﬂ@j;”
Version 21 and above can be used with the MR-C series. b Yu:: '’
H Features o -8
(1)'Windows 3.1, Windows 95 compatible o

Compatible with PCs running Microsoft Windows 3.1 ¢¢€ note D yindows 95. Setup can )

be performed with a PC.

Required memory: 4MB (more recommended)
Required hard disk space: 1IMB (more recommended)
Serial port required

(2) Wide range of monitoring functions
Equipped with graphing functions capable of displaying servomotor status through
input signal triggers, such as command pulse, standing pulse, and rotation speed.

Wita ()
i1, variv
Al wiitelK)

i} Change lis)
3} | Detaitint(h

“Motor type
“Senotype 002
“Funcvon selection | e
Com. puisetes frumersio 1

Com puisetec (denomusion] 1

In-posifion renge 100
Fosinon contol gan § 2 rsdsen
Pos com acejdectme ton: 3 sec 5003

(3)PC test operation
Servomotor test operation can be performed easily with a PC.

{Pigase wm off he p PRly o P ol sign
loncs s 6%, J
B Specifications (those inside parentheses are not available with the MR-C)

Function Description

Monitoring Comprehensive display, high-speed display, graphing

Alarm Alarm display, alarm history, (alarm data display), (pre-alarm graph display)

Diagnosis DI/DO display, (display of reasons for failure to rotate), (time setting display), (cumulative power on display),

software number display, tuning data display, (ABS data display), (VC automatic offset display)
Parameters Data setting, list display, list display of changes, detailed information display, (feed method selection [see note 2]y

JOG operation, (positioning operation), (motor-less operation), DO forced output,

Test operation
P (programmed operation through simplified language), (one-step feed [see note 2y

(Point data [see note 2]y (Comprehensive position/speed block data display, data setting, teaching function)
File management Data entry/saving, printing
Other functions (Automatic operation), help display

Notes 1. Windows is a trademark of the Microsoft Corporation
2. Available with MR-H-AC
3. This software may not operate properly on all personal computers.
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A Safety Cautions

e To ensure safe and correct use, read the “Operation Instruction Manual” in advance.

e Mitsubishi Electric general-purpose inverters are not designed or manufactured for use in machines or systems
which are utilized in conditions which may be dangerous to human beings. The Mitsubishi Electric marketing
service division should be contacted if studies are being conducted on the use of the products detailed here in
machinery or systems for passenger transportation, medical treatment, aerospace, nuclear power, electric power,
submarine relays and other specialized uses.

* These producers are manufactured under rigid quality controls. However in the interest of preventing serious
accidents every possible safety measure should be adopted in the event on application on important equipment in
which a failure of the inverter could be dangerous to human beings, or for which failure would result in major
damage.

» Avoid load other than three-phase induction motors.




