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Autonics Preface I

Preface

Thank you for purchasing an Autonics product.

Please familiarize yourself with the information contained in the Safety Precautions section
before using this product.

This user manual contains information about the product and its proper use, and should be kept
in a place where it will be easy to access.
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I User Manual Guide Autonics

User Manual Guide

Please familiarize yourself with the information in this manual before using the product.

This manual provides detailed information on the product's features. It does not offer

any guarantee concerning matters beyond the scope of this manual.

This manual may not be edited or reproduced in either part or whole without

permission.

A user manual is not provided as part of the product package.

Visit www.autonics.com to download a copy.

The manual's content may vary depending on changes to the product's software and
other unforeseen developments within Autonics, and is subject to change without prior

notice. Upgrade notice is provided through out homepage.

We contrived to describe this manual more easily and correctly. However, if there are

any corrections or questions, please notify us these on our homepage.

© Copyright Reserved Autonics Co., Ltd.
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User Manual Symbols I

User Manual Symbols

Symbol

Description

Note

Supplementary information for a particular feature.

A Warning

Failure to follow instructions can result in serious injury or death.

A Caution

Failure to follow instructions can lead to a minor injury or product damage.

A Ex

An example of the concerned feature's use.

X1

Annotation mark.
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I Safety Precautions Autonics

Safety Precautions

A Warning

Following these safety precautions will ensure the safe and proper use of the product

and help prevent accidents and minimize hazards.

Safety precautions are categorized as Warnings and Cautions, as defined below:

A Warning Cases that may cause serious injury or fatal accident if
Warning instructions are not followed.

A Caution Cases that may cause minor injury or product damage if
Caution instructions are not followed.

In case of using this unit with machineries (Nuclear power control, Medical equipment,
vehicle, train, airplane, combustion apparatus, entertainment or safety device etc), it is
require to install fail-safe device, or contact us.

It may cause a fire, human injury or property loss.

Please read and fully understand this user manual prior to operating the unit.
Non-compliance may cause mechanical loss, injury or malfunction due to wrong

operation.

Avoid using the unit where flammable or explosive gas or direct ray of the light exists.

Non-compliance may cause electric shock, fire, personal injury or damage to property.

Limit switches and emergency stop switches should be installed where dangerous
accident-prone environments.

It may cause a fire, human injury or property loss.

Install with the plan for power failure.

It may cause a fire, human injury or property loss.

Keep any impurities from entering into ventilation window.

It may cause fire, failure, damage or degradation.

Power input shall supply rectified power through the insulated transformer.

It may give an electric shock and cause a fire or human injury.

Confirm the power input specification and connect the power after checking the input
terminal.

Non-compliance may lead to fire.

Do not wire, inspect or repair when the power is applied.

It may cause an electric shock, damage or malfunction.

© Copyright Reserved Autonics Co., Ltd.



Autonics Safety Precautions I

®= Do not cut off power or disconnect connectors while operating the unit.

It may cause personal injury, damage to property or wrong operation.

= Do not disassemble or alter the unit.

It may cause an electric shock or a fire.

= Confirm that power cables and signal cables are firmly fixed.

It may cause an electric shock, fire and malfunction.

= Power connector and connector screw for RS485 should be tightened under 0.4N-m.

It may break screw and cause a bad connection.

= Use AWG 28-16 line for the power line.

Non-compliance may lead to the outbreak of fire.

= If a ribbon cable is used as the I/O line, connect the cable correctly and prevent from
poor contact.

The poor contact may cause wrong operation.

= Connect after checking the connector specification and format.

The use of wrong connector may cause fire, electric shock or damage to the product.

= Use the product at the range of the range/performance.

Non-compliance may decrease the life cycle and lead to fire.

= In wiring, possibly separate cables from the power line, the load line not to be affected
by noise.
The noise mat lead to wrong operation and damage to product.

= In cleaning unit, do not use water or an oil-based detergent and use dry towels.

It may cause an electric shock, fire or damage.
=  Please handle it as industrial waste for exhausting.

= This product has obtained electromagnetic compatibility registration for business (Level
A). Distributor and user should be sure this and this product is intended for use except

home.

X The specifications and dimensions of this manual are subject to change without any notice.
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Autonics 1 Product Overview I

1 Product Overview

1.1 Features

PMC-2HSP/2HSN series is a Motion Controller that controls positions and speeds of pulse input
stepper motors or servo motors. This standalone type product runs the built-in program with or
without a PC by means of Parallel I/F. PMC-2HSP/2HSN series can use functions such as
interpolation(for PMC-2HSP series), generic input/output, S curve accel/decel and home search.
It also controls up to 16 nodes (total 32 axes) through RS485 communications.

= Saves up to 200 program data
= 2-axis control
= Connects max. 16 nodes (2 axes x 16 nodes = a total of 32 controllable axes)
= Supports USB, RS232C, RS485 communications
= Supports max. 4Mpps speed
= Controls with Parallel I/F is available Parallel
= Major fields of application
*  For transfer and assembly: feeder, loader/unloader, conveyor

¢ Industrial machines: packing machine, semiconductor, processor, cutting machine,
XY table

e Peripherals: pallet

© Copyright Reserved Autonics Co., Ltd. 1 I
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1.2

1.3

Model Lineup

PMC |-| 2HSP |- USB/485
) @ ®
Item Description

@ Series PMC Programmable Motion Controller
@ Number of axes | 2HSP 2-axis high speed interpolation
[Type 2HSN | 2-axis high speed normal

® Communications | USB USB/RS232C communications
method 485 RS485/RS232C communications

Basic Operations

There are 2 methods of operating the Motion Controller.

= Using PC (MotionStudio): Operates by connecting PC and motion controller with

communications cable and running MotionStudio.

For further details, refer to ‘3 MotionStudio'.

= Using Parallel I/F: Operates by connecting sequence controller or switch to Parallel I/F.

For further details, refer to '4 Basic Control using MotionStudio and Parallel I/F'.

© Copyright Reserved Autonics Co., Ltd.
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2 Product Specifications

2.1 Dimensions

2.1.1 PMC-2HSP/2HSN series

(Unit:mm)
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Note

The size of PMC-2HSP series is the same as PMC-2HSN series.

Above image may be a little from real product.
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2.2 Parts and Part Functions
e PMC-2HSP-USB e PMC-2HSP-485
PMC-2HSN-USB PMC-2HSN-485
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Power and status display
Displays power, transmission/reception of the controller and axis operation status on LED.

Power connector
Connects motion controller’s power supply.

RS232C connection connector
Connects RS-232 Serial(RJ12-DSUB9) connection cable.

Connection connector for Parallel I/F and X, Y axis control
It is used to control motion controller using external signals, and to connect X, Y axis
drivers.

RS485/USB connection connector
Connects USB and RS485 connection cable.

ID Select switch
Sets individual ID for each node when communicating with RS485.
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2.3 Specifications
Series PMC-2HSP series PMC-2HSN series
Model PMC-2HSP-USB | PMC-2HSP-485 PMC-2HSN-USB PMC-2HSN-485
Number of .
control axes 2-axis
Source voltage | 24VDC +10%
Egr\:\;irmption W Max.
Position range | -8,388,608 to +8,388,607 (Enables to assign relative/absolute values, supports pulse scaling)
Motor to control | Pulse string input stepping motor or servo motor
Run speed 1PPS to 4MPPS (1 to 8,000PPS x 1 to 500 Multipliers)
rzlgfheogmpm Supports 1 pulse / 2 pulse output type (Line Driver output)
Jog mode
Continuous mode
Index mode (number of assignable indices: 0 to 63, total 64EA)
ABS(Move absolute position)
INC(Move relative position)
HOM(Home search)
LID(2-axis liner interpolation) -
P CID(2-axis CW circle interpolation) -
' FID(2-axis CW circle interpolation) -
: RID(2-axis CCW circle interpolation) -
Run mode r | TIM (Timer)
a | JMP (Jump)
m | REP (Start repeating)
RPE (Stop repeating)
m ICJ (Jump input condition)
Z IRD (Waiting external input)
e | OPC (Output port ON/OFF)
OPT (Output port ON pulse)
NOP (No Operation)
END (End the program)
Step numbers of program: 200EA, Power on program start function
Home search function using 4steps: SH;g::;peed near home search, low speed home
Home search Low-speed Z-phase search, high-speed offset
movement
Power on home search function
1/0 Parallel I/F(CN3): Input/output: 13/4 EA

© Copyright Reserved Autonics Co., Ltd. 5 I
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Enviro | ature

Series PMC-2HSP series PMC-2HSN series
X axis (CN4): Input/output: 8/6 EA, (general purpose 1/0: 2/2 EA)
Y axis (CN5): Input/output: 8/6 EA, (general purpose 1/O: 2/2 EA)
Ambie
tnetmper 0 to 45°C, Storage temperature: -15 to 70°C

nment Ambie

t .
" ... | 20 to 90% RH, Storage humidity: 20 to 90% RH
humidi
ty
Power connector, I/O connector(P I/F, X axis, Y axis,
RS-232C communications cable(1.5m x 1EA), User guide
Accessories
Lof1mUSB 10of 1 mUSB
communications 1 RS485 connector . 1 RS485 connector
communications cable
cable
Approval CE, [ CE CE, [ CE
Unit weight Approx. 102g Approx. 101g Approx. 102g Approx. 101g

X1. These modes are available only for PCM-2HSP series.

XEnvironment resistance is rated at no freezing or condensation.
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2.4 External 1/O Specifications
PMC-2HSP/2HSN- | by oHsp/oHSN-485 | COnne Description
USB ctor
U - CN1 Power connector
CE Autonics C€ Autonics
oNe-—HE] ::]E}HCNG CN2= e % 1 .cne | CN2 RS232C connector
CN1 el e CN1 g Tlomme
g L r— g @ — CN3 Parallel I/F connector
1+ CN4 L ong .
(I CN4 X axis input/output connector
CN3 PIF|l o2 — CN3 PI/F E = ..
: ] E CN5 Y axis input/output connector
. CN5 B | CN5
] : IDS — | CN6 USB connector / RS485
e ros |2 |- connector
Ay a7 IDS ID select switch

2.4.1 Power connector(CN1)

Connects DC 24 V of electricity. Connect properly with right polarities. The power is not on if

polarities are reversed.

Pin number Signal
1 24VDC
2 GND (0V)

© Copyright Reserved Autonics Co., Ltd.
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2.4.2 RS232C Connector(CN2)
This is a serial communications cable (RJ12 - D SUB) provided for editing or manual operations
with MotionStudio. It connects the communications ports of CN2 and PC.
Pin : L
T Signal I/O Description
1 TXD Input Transmitted data
2 RXD Output Received data
3 GND - Ground
4 - - Do not connect anything
5 - - Do not connect anything
6 - - Do not connect anything
PMC-2HSP, PMC-2HSN
CN2 RS232C Connector _
. 1|DCD
TX |1 2| RX
RX | 2 3| TX
GND| 3 4 |DTR
4 5 |GND
5 6 |DSR
6 I: 7 |RTS
4 8 |CTS
RJ-12
2ve=m Rt
RJ-12
D-SUB 9p cable
I 8 © Copyright Reserved Autonics Co., Ltd.
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2.4.3 Parallel I/F Connector(CN3)

Multiple run modes can be operated through external Parallel I/F input/output ports. The usage
of each input/output port is listed in the table below.

The parallel I/F connector deployment of PMC-2HSP/2HSN-USB is the same as that of PMC-
2HSP/2HSN-485 model.

ce Avutonics
20m mi9
18m mi7
16@ ®15
im ®13
om ®11
10m =g
> tm w7
6m m5
im m3
’0 m1 |«
nul?r;rl;er Signal I/O Description
1 RESET Input Reset
2 HOME Input Home search
3 STROBE Input Start drive
4 X/1JOG Y+ Input Assign X axis/Jog 2 mode Y+
5 Y/JOG Y- Input Assign Y axis/Jog 2 mode Y-
6 STEPSLO/RUN+/JOG X+ | Input Assign step 0/Run+/Jog 2 mode X+
7 STEPSL1/RUN-/JOG X- Input Assign step 1/Run-/Jog 2 mode X-
8 STEPSL2/SPDO Input Assign step 2/assign drive speed 0
9 STEPSL3/SPD1 Input Assign step 3/assign drive speed 1
10 STEPSL4/JOG Input Assign step 4/assign jog
11 STEPSL5/STOP Input Assign step 5/stop drive
12 MODEO Input Assign run mode 0
13 MODE1 Input Assign run mode 1
14 X DRIVE/END Output | X axis driving/drive end pulse
15 Y DRIVE/END Output | Y axis driving/drive end pulse
16 X ERROR Output | X axis error
17 Y ERROR Output | Y axis error
18 GEX - Ground (0 V)
19 GEX - Ground (0 V)
e e e e

© Copyright Reserved Autonics Co., Ltd. 9 I
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A Caution

VEX(+24VDC)
F5V
10k y
(14~17)
yGEX
(18,19)
< CN3 control input signal circuit > < CN3 control output signal circuit >

Pins with more than one function have different usage for each mode. Confirm the mode you are
using.

(€N

A Caution

2

©))

(4)

Pin number 1: RESET (input, reset)

When the signal is ON, present position value becomes 0. If it is in error state, the error
state is to be reset. It can also be used as an emergency stop signal because it stops
immediately when driving.

Be careful if you use RESET while in high-speed. It stops immediately and may cause injury
or damage to the product.

Pin number 2: HOME (input, start home search)

If HOME signal is ON and the both signals assigned to X and Y axes (Pin 4 and 5) are ON,
X and Y axes start home search at the same time. If only one axis is assigned, only the
relevant axis starts home search. Keep the signal ON for at least for 10msec.

Pin number 3: STROBE (input, start the drive)

This is a start signal when in index or program mode. Assign step numbers (Pin 6 to11) and
X, Y axes (Pin 4, 5) then turn the signal ON to start the drive. Keep the signal ON for at least
for 10msec.

Pin number 4: X/ JOG Y+ (input, assign X axis/jog 2 mode Y+)
Pin number 5: Y / JOG Y- (input, assign Y axis/jog 2 mode Y-)

These signals are used for the following two purposes.

X, Y: Used as a signal to assign each X, Y axis when in index mode, jog 1 mode, continuous
mode, program mode and home search. When used as a signal to assign an axis, the signal
must be in ON state before drive start signal is permitted (before turn STROBE/RUN signal
ON) to select relevant axis.

JOG Y+, JOG Y-: When using jog 2 mode, the pin is used as a signal to start drive in the +
or - direction of Y axis.

I o
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Ex.

®)

Pin number 6: STEPSLO / RUN+ / JOG X+ (input, assign step O/run +/jog 2
mode X +)

Pin number 7: STEPSL1 / RUN-/ JOG X- (input, assign step 1/run-/jog 2
mode X -)

These signals are used for the following three purposes.

STEPSLO, STEPSL1: To assign starting numbers when using index mode. When the
drive start signal is ON, the drive will be kept even if the step number assign signal
is OFF. Assign step start number of a program stored in Motion Controller memory,
using a combination of signals from STEPSL O to 5 as a binary number. STEPSLO is
used as a bottommost bit and STEPSL5 is used as an uppermost bit.

Like the example on the next page, you can assign 0 to 63 program steps using a
combination of 6 STEP signals as a binary number. However, 64 to 199 program

steps cannot be assigned.

Assigning program steps

niﬁﬁ;r STEPSLO | STEPSL1 | STEPSL2 | STEPSL3 | STEPSL4 | STEPSL5
0 OFF OFF OFF OFF OFF OFF
1 ON OFF OFF OFF OFF OFF
2 OFF ON OFF OFF OFF OFF
3 ON ON OFF OFF OFF OFF
20 OFF OFF ON OFF ON OFF
21 ON OFF ON OFF ON OFF
22 OFF ON ON OFF ON OFF
23 ON ON ON OFF ON OFF
60 OFF OFF ON ON ON ON
61 ON OFF ON ON ON ON
62 OFF ON ON ON ON ON
63 ON ON ON ON ON ON

RUN+, RUN-: When

respectively used as + direction and — direction drive start signals.

using continuous mode or jog mode, RUN+ and RUN- are

JOG X+, JOG X-: When using jog 2 mode, JOG X+ and JOG X- are respectively used

as + direction and — direction drive start signals of X axis.
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Ex.

(6) Pin number 8: STEPSL2 / SPDO (input, assign step 2 / assign drive speed 0)
Pin number 9: STEPSL3 / SPD1 (input, assign step 3/assign drive speed 1)
These signals are used for the following two purposes.

e STEPSL2, STEPSL3: Same as STEPSLO, 1 of pin number 5.

e SPDOQ, SPD1: Used as a drive speed decision signal with a combination of SPD0O and

SPD1 in jog and continuous pulse drives. You can select from 1 to 4 drive speed

parameters that are stored in motion controller memory.

Assigning drive speed

SPD1(9) SPDO(8)
Drive Speed 1 OFF OFF
Drive Speed 2 OFF ON
Drive Speed 3 ON OFF
Drive Speed 4 ON ON

(7) Pin number 10: STEPSL4 / JOG (input, assign step 4/assign joQg)

These signals are used for the following two purposes.
e STEPSL4: Same as STEPSLO, 1 of pin number 5.

* JOG: Operates in jog 1 mode if jog signal is OFF, and in jog 2 mode if it is ON,

when run mode is set to jog drive.

(8) Pin number 11: STEPSL5 / STOP (input, assign step 5/ stop drive)

These signals are used for the following two purposes.
e STEPSL5: Same as STEPSLO, 1 of pin number 5.

e STOP Used as a drive stop signal for the relevant axis according to the X, Y axes

assign signal (Pin4, 5) selection. Keep the signal ON for at least for 10msec.

Functions differently according to the run mode, as described in the table below.

Note

As STEPSL5 and STOP signals share pin number 11 in index or program mode, pay attention to
the point of signal ON. (Operates with STOP signal in continuous mode and home search.)

= When stopped: Operates with STEPSL5 signal (drive is kept even if OFF after drive start

signal is ON.)

= While driving: Operates with STOP signal (operates when ON after the STEPSL5 signal is

OFF)
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If the drive stopped, restore STOP signal to OFF. If it stays ON, drive cannot be carried out.
Refer to the figure below.

X(4) Input OFF ON
STROBE(3) Input  —= on
Input
STEPSLO”4(6N 10) P STEPSLS5 STOP operation

sTepsLs/sTop1y)  MPU! on o N\ /.

XDRIVE(14)

(9) Pin number 12: Mode 0 (input, assign run mode 0)
Pin number 13: Model (input, assign run mode 1)
This signal is used to assign run mode. Refer to the table.

Mode 1 Mode O Run mode
(Number13) (Number 12)
OFF OFF Index mode
OFF ON Jog mode*!
ON OFF Continuous mode
ON ON Program mode

X1. Runs in jog 1 mode when pin number 10 JOG signal is OFF. Runs in jog 1 mode when JOG

signal is ON.

(10) Pin number 14: X DRIVE / END (output, driving X axis/drive end pulse)
Pin number 15 Y DRIVE / END (output, driving Y axis/drive end pulse)
These output signals are used for following two purposes

© Copyright Reserved Autonics Co., Ltd.



I 2 Product Specifications Avutonics

X DRIVE, Y DRIVE: Used as a n DRIVE signal if you set the end pulse to disable in
MotionStudio's operation mode. It outputs ON when drive pulse is being produced

on each axis.

END: If you set as enable end pulse in operation mode of MotionStudio, output is
ON as much as value set for end pulse width in the parameter section after
completing drive pulse output. Drive related commands (ABS, INC, HOM, LID, CID,
FID, RID) in program mode have a separate field to specify whether to end pulse. In

addition, in program mode, the next step proceeds only after end pulse is complete.

| 7
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Setting n DRIVE / End Pulse

Run mode End Pulse is disable End Pulse is enable
) ) Output is OFF while running home
n DRIVE output is ON while search.
Home search running home search/OFF when When Home search ended, output is
ended. ON as much as the End Pulse Width.
Jog drive n DRIVE output is ON while Output is OFF while running the drive.
Continuous running the drive/OFF when When Home search ended, output is
pulse drive finished. ON as much as the End Pulse Width.
Index drive n DRIVE output is ON while COOur;pnﬂ;i:d(.)FF while executing drive
executing drive command/OFF End Pulse is Enabled
Program drive when ended. On when drive instructions end.

Ex.

End Pulse combinations

Program
Run mode Ers‘gtf;z';e commands®® | nDRIVE | End Pulse
End Pulse setting

Jog or Disable - ON OFF
continuous
oulse drive Enable - OFF ON

Disable 0 ON OFF
Index or Disable 1 ON OFF
program drive Enable 0 OFF OFF

Enable 1 OFF ON

X1. Program commands: ABS, INC, HOM, LID, CID, FID, RID

Ex.

If end pulse in the parameter section is set to disable and end pulse of INC command is set
to O:
n DRIVE signal output is ON while driving and the signal is OFF when finished. In this case,
pulse does not operate in either status.

(11) Pin number 16: X ERROR (output, X axis error)
Pin number 17: Y ERROR (output, Y axis error)

It is ON if any error occurred in each axis control.
For detailed error descriptions, refer to error messages in ‘3.4.6 Message'.

(12) Pin number 20: VEX (output, outputs power for sensor)
Supplies power to external sensors such as limit sensor and home sensor. Rated
specifications are DC 24V and less than 100 mA. VEX power is supplied to each of CN3, 4

and 5. Make sure the total current of the 3 connectors is below 300 mA.

© Copyright Reserved Autonics Co., Ltd. 15 I



I 2 Product Specifications Avutonics

2.4.4 X, Y Axes I/O Connectors (CN4, 5)

CN4, 5 are composed of input/output ports for drives to run. The usage of each input/output port
is listed in the table below. Pin deployments for CN4 and CN5 are the same.

e Avutonics
|8
Rs22¢ E=]|a
il B
ronen| | -24v0¢ ) _ ) .
g Em?% > m m2 | m m
=
o ol
i im w4 im m
b 58 W6 S WE
o U - > " m: " m:
= m W0 im mi
i 1im miZ " ml’
Rl e\ % im mi4 " mid
@7 [5m WA 5m miG

X CN4, CN5 connector deployments of PMC-2HSP/2HSN-USBare the same as for PMC-2HSP
/2HSN-485 model.

nuziw?)er Signal I/O Description

1 n P+P Output CW+ drive pulse

2 n P+N Output CW- drive pulse

3 n P-P Output CCW+ drive pulse

4 n P-N Output CCW- drive pulse

5 n OUTO Output General purpose output 0

6 n OUT1 Output General purpose output 1

7 n INO Input General purpose output 0

8 nIN1 Input General purpose output 1

9 n STOP2 | Input Encoder Z-phase

10 n STOP1 | Input Home

11 n STOPO | Input Near home

12 nLMT+ Input + direction limit

13 n LMT- Input -+ direction limit

14 EMG Input Emergency stop

15 GEX - Ground (0V)

16 VEX ) Outputs power for sensor (DC 24 V, less
than 100 mA)

Input/output of CN4 and 5 (except drive pulse) are the same as CN3's input/output circuits.
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Drive pulse output of a Motion Controller which enters to motor driver, is line driver output.

(1) Pin number 1: n P+P (output, CW+ drive pulse)
Pin number 2 : n P+N (output, CW- drive pulse)
Pin number 3 : n P-P (output, CCW+ drive pulse)
Pin number 4 . n P-N (output, CCW- drive pulse)

Drive pulse signal of a Motion Controller is output from line driver of differential outputs. n
P+N is the invert output of n P+P, n P-N is the invert of n P-P. The following diagram is an
example of connection with motor drivers.

Connection with a motor driver

5-Phase
stepping motor
B | |
K y
— |\pzzzzzd_ rzzzzzzzzzzzz
| -Direction +Direction
limit sensor Home sensor limit sensor
5-Phase stepping XLMT- xSTOP xLMT-
motor driver
CWwW+ < xP+P PMC-1HS/
Cw- < xP+N PMC-2HS/
CCw+ < xP-P PMC-2HSP
CcCw- < xP-N PMC-2HSN

Ex.

Connection with a motor driver

- 1
==
>
(ap]
=
£+
E;‘

P CCW+

>
—
o

- CCw-|

Note

PMC-2HSP/2HSN sereis supports 1/2 pulse output method.

For further details, refer to ‘3.4.5 Node Information’.

© Copyright Reserved Autonics Co., Ltd. 17 I



I 2 Product Specifications Avutonics

2

©))

(4)

®)

Pin number 5: n OUTO (general purpose output 0)
Pin number 6: n OUT1 (general purpose output 1)

These are general purpose outputs of which ON/OFF can be controlled with program
operations. Program instruction OPC (ON/OFF output port) and OPT (ON pulse of output
port) are used to control output.

When controlling the coil load like relay in general purpose output, install the free-wheeling

diode for preventing counter electromotive force as shown the picture.
VEX(+24VDC)

.

»!

nOUTO0~1(5, 6)
Inner

circuit

GEX

Pin number 7: n INO (general purpose output 0)
Pin number 8: n IN1 (general purpose output 1)

You can create a program using general purpose input signals. Set logical levels at input O,
1 (general purpose input 0, 1) levels in operation mode. If the input signal is connected to
GEX it is activated on low signal, and is activated on high signal if it is open. Program
instruction ICJ (jump input condition) and IRD (waiting input) are used for control.

Pin number 9: n STOP2 (input, Z-phase encoder)
Pin number 10: n STOP1 (input, home)
Pin number 11: n STOPO (input, near home)

These are input signals for home search.
For further details, refer to ‘5.3 Home Search'.

Pin number 12: n LMT+ (input, +direction limit)
Pin number 13: n LMT- (input, -direction limit)

Input signal n LMT+ is a + direction limit signal. If n LMT+ becomes active during + direction
drive pulse output, the drive reduces speed or stops immediately. Alternatively, input signal n
LMT- is a - direction limit signal. If n LMT- becomes active during - direction drive pulse
output, the drive reduces speed or stops immediately. Even if n LMT+/n LMT- input signals
remain active after stop, drive in the opposite directions of each limit sensor is available. You
can set limit stop mode and limit active level in operation mode. The following image shows
an example of connection between limit signal and home signal.

Limit signal and home signal connection example

f s
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PMC-2HSP/2HSN

+ direction limit switch

o4

- direction limit switch

o4

Home sensor
+

CN4, CN5
VEX (+24v) O16
nLMT+
ALMT= O3
®
nsToP1 OO
GEX O

(6) Pin number 14: EMG (input, emergency stop)

You can stop all driving axes immediately by turning EMG signal ON. Keep this signal OFF
and turn ON only in emergency situations by connecting with GEX. The logical level of EMG

signal is fixed to low active.

A Caution

Be careful with EMG signal. It may cause injuries or product damage if you use emergency
stop during high-speed drive, because it stops immediately when EMG signal is applied.

(7) Pin number 16: VEX (output, outputs power for sensor)
Supplies power to external sensors such as limit sensor and home sensor. Rated
specifications are DC 24 V and less than 100 mA. VEX power is supplied to each of CN3, 4

and 5. Make sure the total current of the 3 connectors is below 300 mA
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2.4.5 Communications 1I/0 Configurations of PMC-2HSP/2HSN series

(CN6)
For further details, refer to ‘6 Communication Specification’.
PMC-2HSP/2HSN-USB PMC-2HSP/2HSN-485
Pin . _ . I
number Signal Description Signal Description
1 V+ 5V power B(-)
Differential
2 DM USB Data Signal - A(+)
3 DP USB Data Signal + GND Connect as r_1eeded accqrdlng to
the communications environment
4 D Do nqt connect ) i
anything
5 GND Ground - -

2.4.6 Node ID Select Switch (IDS)

Only PMC-2HSP/2HSN-485 model has node ID Select switch, which is used to set unique IDs
for each node. When you are controlling multiple axes, you must assign different IDs for each
node.

For further details, refer to ‘6.4 RS485 Communication’.

A Caution

Entering a duplicate ID may result in malfunction and product damage. Make sure to check the
ID before use.
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2.5 Product Installation

2.5.1 Mounting DIN Rail

1st Insert the DIN rail into the groove at the top of main system.

2nd Engage the top and bottom rail locks. Push until it clicks and the rail locks firmly fix
the DIN rail.

@ ooooa —= ooouo

C J
ﬁ LNn0nnn nnonnn

To dismount from the DIN rail, perform the above steps in reverse order.

Note

Use a DIN rail with a rail width of 35 mm.
Make sure the DIN rail is seated on a vertical surface.

DIN rail and End PLATE are not included with the product and are sold separately.
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2.5.2 Inserting Bolts

1st Pull top and bottom rail locks up and down respectively.

65
of . aua

|=g=p=g=g=) |=p=p=g=g=) b Avtoni ‘
=

95.2

.
puF|ss

PMC-ZHGP 485

oonono nonoon r !

[

"~

2nd Insert bolts and tighten them. (with tightening torque of 0.5Nem to 0.9 Nem.)

oooano oooouo
—

—
nnnnonn nnnonn

MO
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3 MotionStudio

MotionStudio is a PC program designed to control Motion Controllers. A PC and a Motion
Controller have a master - slave relationship. The PC acts as the master, and the Motion
Controller acts as the slave. PC (master) and Motion Controller (slave) are connected via
communications.

3.1 MotionStudio Specifications
= Microsoft Windows 98, NT, 2000, XP(32/64bit), Vista(32/64bit), 7(32/64bit) compatible
= Supports 9,600, 19,200, 38,400, 57,600, 115,200 bps communication speed
= Available to use on all OSs supported COM ports (COM1 to COM254)
= Multilingual support (Korean, English)
= Provides a calculator for convenience

e PMC-2HSP series: Calculates output PPS, center and end coordinates of

interpolation, manual deceleration point

e PMC-2HSN series: Calculates output PPS

3.2 USB Driver Installation
USB driver must be installed prior to using a USB port.

=  When searching hardware automatically,

1st Unzip the new version FT232R device driver in the desired folder.

2nd Connect PC and motion controller using USB communication cable and then turn
power ON.

3rd [Found New Hardware Wizard] automatically executes. Select [Install from a list or
specific location(Advanced)] and click [Next].

Found New Hardware Wizard

This wizard helps you instal software for

FT232R USB UART

+) I your hardware came with an installation CD
&2 o1 floppy disk. insert it now.

What do you want the wizard to do?

I (@ Install from a list or specific location [Advanced) I

Click Next to continue.
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4th Select [Include this location in the search] and click [Browse] then [Browse For

Folder] dialog box is open. Specify the foler which the file is in and click [OK].
When back to the [Found New Hardware Wizard], click [Next].

Found New Hardware Wizard,

Please choase your search and installation options.

(5) Search for the best driver in these locations,

Use the check bowes below to limit or expand the default ssarch, which includes local
paths and removable media. The best driver found wil be installed.

Search removable media (floppy, CD-ROM.__]

Include this location in the search:
S

O Dont search, | will chouse the driver ta instal

=

Chanse this option to select the device driver fiom 2 st. Windows doss not quaranted
the diiver you choass will bs the best match for your hardware.

< Back Nest > Cance

Browse For Folder

FK

Select the Folder that contains drivers Far your hardware,

Deskiop ~
15) My Documents

' My Computer

& My Network Places

= D) 486_DATA

B ) driver

[P Tnsts

Ta view any subfolders, click a pius sign above

5th [Hardware Installation] dialog box is open, and click [Continue Anyway] to complete

the driver installation.

Pleaze wait while the wizard installs the softwae.

< FPMCHSAISE Devesfudirncs Cerp]

Hardware Installation

[} The software pou are instaling for this hardware:
3

PMC-HS-USE Driverlbutanics Corp)

has not paszed Windows Loga testing ta verfy ity compatibility
with Windows XP. [Tell me why this testing is impartant. |
Continuing your i ion of this sof may impair
o1 destabilize the comect operation of your system
either inmediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue &npway STOP Installation

6th After the driver installation is complete, install the applicable port. Installations of
serial ports are same as 3rd, 4th steps. [Hardware Installation] dialog box is open,

and click [Continue Anyway] to complete the applicable port installation.

Found New Hardware Wizard

Hardware Installation
Please wait while the wizard installs the software...

L} The software pou are instaling for this hardware:
ey

Autonics Serial Port

g Autorics Seral Port

has not paszed Windows Lago testing ta werify its compatibility

with Windows XP. [Tell me why this testing iz important.)

Continuing your i of this sofl may impair
or d bilize the comect op ion of your system
/7»/ J either immediately or in the future. Microsoft strongly

recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

I[ Continue Angway ]I STOP Inztallation

7th Click [Finish] to complete the USB driver installation.

FTLang.di
To D:4WINDDWSsystem32

[ 1
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= When it is not searching hardware automatically,

1st Go to [Start]-[Control Panel]-[System]-[Hardware] tab.
2nd Click [Device Manager] button to open [Device Manager] dialog box on [Hardware]

tab.
System Properties |E|E‘

System Restors Automal Remote
General Computer Name | Advanced

Device Manager

The Device Manager lists all the hardware devices installad
p-. on your computer. Use the Device Manager to change the

propetties of any device,
]
Drivers

@ Driver Signing lets you maks sure that installed drivers are
A compatible with Windows. Windows Update ets you st up

how Windows connects to Windows Update for divers.

[ Diiver Signing | [ Windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations,

Hardware Profiles

b

3rd Double-click [FT232R USB UART] under [Other devices].

LL Device Manages

Fle  acion  Vew e
+ B BB

= B \FIARTAFER
+ W Computer
* e Dk crives
+ @ Doplay adogters
% [k DVDICD-ROM deivas
+ 2 IDE ATAJATARL controless
+ T Earbobrds
# g Men and other ponkng devices

Mordns
Chhew devices

it Fraacs e et

% Pots (M ALBT)
+ ol Processors
# B Sound, video and game controbers
4 e Sroeage vohumes
Tystem devices
Urirversal Serial Bus controlers

roler

4th [FT232R USB UART Properties] is open and click [Reinstall Driver] on [General] tab.

FT232R USB UART Properties (HE
General [Wiver | Detals
\> FT232R USB UART
Device type: Other devices
Manufacturer: Unknown
Location: Location 0 (FT232R USE USRT)

Device status

This device is not configured cormectly. (Code 1]

Ta teinstall the drivers for this device, click Reinstal Driver

I Reinstall Driver I
v

Device usage:

Use this device (enable)

5th The following steps are the same as “When searching hardware automatically,”
steps.
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33 Installing and Uninstalling the Program

1st Run the setup file (MotionStudio.exe).
2nd Choose a setup language and click [OK]. (The following steps are an example with

English selected.)

Choose Setup Language

Welcome to the InstallShield Wizard for
MotionStudio

Preparing to Install...

MotionStudio Setup is preparing the Installshield Wizard,
| which will guide you thraugh the program setup process.
| Pleass wa.

The TnstallshisldcR) Wizard wil install MotionStudio on your
| computer. To cortinue, cick Hext.

Decompressing: Motionstudio.msi

[ )

WWARNING: This program is protected by copyright law and
international treaties.

|

Cancel

< Back

4th Specify installation foler and click [Next]. (If you want to change the installation folder,

click [Change] and re-specify the folder.)

115 MotionStudio - InstallShield Wizard

Destination Folder

Click Mext ta install ta this Folder, or click Change to install ko a different F

G Install MotionStudio to:
D:\Program FilesiAukonics|MotionStudio’

Installshield

< Back. Mesxt > Cancel
——
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5th Click [Install] when the wizard is ready to begin installation.

15 MotionStudio - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation,

Click Install ko begin the installation.

IF wou want to review or change any of your installation settings, click Back. Click Cancel to
exit the wizard,

[ < Back I” Install ] [ Cancel ]

6th Click [Finish] after the wizard proceeds and completes the installation.

1@ MotionStudio - InstaliShield Wizard EE&E

i MotionStudio - InstallShield Wizard E

Installing MotionStudio InstallShield Wizard Completed

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs MationStudio, This may

b The Instalshield wizard has successfully installed
take: seweral minukes.

MationStudio. Click Finish ko exit the wizard.

Status:

( ]

7th Go to [Start]-[All Programs]-[Autonics]-[MotionStudio]-[MotionStudio] to run the

program.

,:ﬂ Windows Messenger
@ Tour Windows 5P

28 | Files and Settings Trs
Wizard

B WordPad

all Programs B

& Autonics r| Gl Motionstudio > | SRS R
@ Internet Explorer MokionStudio
w msn

@ Outloak Express

. Uninstall MotionStudio

Remoate Assistance

[

@ Windows Media Player

3 Windows Messenger

Q& Windows Movie Maker
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8th If you want to uninstall MotionStudio, go to [Start]-[All Programs]-[Autonics]-
[MotionStudio]-[Uninstall MotionStudio]. The following dialog box is open.

Windows Installer

Are you sure you want to uningtall this product?

9th Click [Yes] to uninstall the MotionStudio.
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click MotionStudio.exe and open [Properties].

b Cemputer ¢ Locsl Dub iC3 b Program Files o Auttnics » MetienStusie +

Organg = Incudeimbbowy »  Shmwthe  Bem N folder

s - COMTest Hatory

Level] and click [OK].

If you have problems with this program and it worked comectly on
an earlier version of Windows, select the compatibilty mode that
matches that earier version

Compatibility mode

Run this program in compatibility mode for:
[Windows XP (Service Pack 2) -

Settings
[ Run in 256 colors
[] Run in 640x 480 screen resclution
[ Disable visual themes
[ Disable desktop compostion
[ Disable display scaling on high DP| settings

I Privilege Level

Change settings for all users

[ ok ][ cancel |[ sepy

3rd Run MotionStudio program.

To run the program in Windows Vista / 7, follow the steps below. (Do not apply this steps to
Windows XP)

1st Open Windows Explorer and go to C:\Program Files\Autonics\MotionStudio. Right-

2nd [MotionStudio Properties] dialog box is open and go to [Compatibility] tab. Check
[Run this program in compatibility mode for] and select [Windows XP (Service Pack
2)] in [Compatibility mode]. Check [Run this program as an administor] in [Privilege
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3.4 MotionStudio Screen Layout and Description

Program Main Menu Node Information

Node List <=

. Properties

I/O status <=t wes | [ i L ] ~= | o

Message Run
Display
Section
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34.1 Program Main Menu

Program main menu has following hierarchy.

File Com Port

{* MotionStudio

£* MotionStudio
Com Port Option

RGN Option Help

Help

Download Configure
Exit Search
Test
Option Help

£* MotionStudio
Option File Com Port Option BaEl

Language * About

Calculator Korean(Er=0)

{* MotionStudio
File Caom Port

34.1.1 File

(1) Download (PC — Motion controller)

In Download, you can upload, download and initialize programs and properties.

1st When the motion controller and PC are connected in the connection section,

[Download] of [File] menu is activated. Click [Download] and the following [Download]

dialog box is open.

Dawnload

Data Select
(&) File
O hade

File

X Axis | v fxis 4|/~ [% Axis] Operation Mode ~

0

o (o [ (o o | fw [ | (o fg
1]

- [X Avis] Parameter
v ~

Save

=)

Step X Axis | ¥ Axis | &=/ [x Axis] Operation Made A

0 =

1

2

3

4

i

(<]

7

8

] -I [X Axis] Parameter

1n 4 |
Download Data : (%) All (Program + Property) (O Program () Property ] [ Dawnload H Cancel ” Close: ]
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2nd Select [File] in [Data Select]. (It is selected as a default.)

Download

Data Select.
@ File
@)

~ |||~/ [x axis] Operation Mode

- [X Awis] Parameter

~ ||~/ [x axis] operation Mode

- [X Axis] Parameter
v

Download List
Jhode 1
[Crode 2
[CMode 3
[riode 4
[Mhode 5
[COnode &
[CMode 7
[Mriode 8
[Crode o
[CHode 10
[Chode 11
[Mhode 12
[Cmode 13

~

Download Data @ & all (Program + Property) (O Program () Froperty [

| [oowoad || conel |

Close

3rd Click [Open] in [File] section and find the file to download (file extension: *.dat) and

click [Open] in [Open] dialog box. The program and property data is displayed in

[Program] and [Property] in [File] section. You cannot modify the data in [Download]

dialog box.

Dowmnload List
- [Chocke 1

[Mriode 2
[Cnode 3
[riode 4
[Crode 5
[Chode &
[Mriode 7
[Cnode B
[iiode o
[Miode 10
[Code 11
[Mriode 12
Crode 12
[Chode 14

>

<

Mhiode 15
[Cnode 16

X

Download
Data Select
@File
O Node: -
e (pen RiX
File =
Lock it [ B0 BE ¥ oirm@
| o Nesde |
LD (o
Step X pis 9 Pcant
0
: @
2 Dinsklog
3
4
5 =
= My Documenis
7
8
9 My Conputer
n
Node Fie rame: “aa - Dpen
Save Mode 1 Nyu;mn Files of iype; Dista Files [ daf) - e
Step X hxis | ¥ Axis | A||[=) 1 Awis] Operation Mode
0 =)
1
2
3
4
5
6
7
]
2 - [¥ Axis] Parameter
v
Download Data @ (%) All (Program + Property) () Program () Property

)
| [oorntet [ cond || ]
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4th Select the node to download from [Download List]. Only communicating nodes are

activated in the list.

Download

Data Select

@ File
O Node

File - D:\Pragram Filest AutonicsiMotiohStudioDatalNode 1.dat

Download List

og
g

Program Property O
Step X Axis | Y foris |~ |- % Axis] Operation Mode ~lo
1] LID EX[S00] EY[1000] F[1] S[1] T[0] E[0] Limit Stop Mods: Instant ]
1 |FID cx[500] CY[1200] EX[0] EY[D] F[1] S[1] T[] E[D] Uit Active Level Low O
2 S Curve Disable: o
3 End Pulse Disable O
4 |mcp[-150] S[1] T[0] E[0] B[1] INC P[1000] S[1] T[0] E[0] Zz;:;’:‘s;:a'ue ;;Caile O
= IuC PI200] 3(2] TI0] E{01 Bl IhC P0) STL1 TI0) E0] Pawer On Home Search  Disable O
7 &0 END Power O Program Start Disable (]
z Input 0 Level Low ]
2 Input 1 Level Low ]
2 || 7 [% Axis] Parameter ¥ (]
in Srnnd B dbiclioy 1n D
O
Program Property
Step X Axis Y bl | ~] - [% Axis] Operation Mode A
0
1
2
3
4
5
6
7
8
fﬂ | |/ [% Axis] Parameter 3
‘ Download Data @ (&) All (Pragram + Property) () Program () Property [ ] [ Download ” Cancel H Close

5th You can select the download item from [Download Data] at the bottom left.
All (Program + Property): Downloads both program and property.
Program: Downloads only the program.

Property: Downloads only the property.

Download El
Data Select
(@ Fie
Ohode
File
File - D:\Program Files|Autonizs\MotionStudio\Dataiode 1.dat o
Program Property (]
Step X Astis | v Axis | ] |- [% Auis] Operation Mode allo
0 |up Ex[soo] Ev[1000] FI1]S[1] T[0] E[D] Limit Stop Mode Instant ]
1 |FID cx(soo] cvi1zo0] Exo] E¥[0] F[1] S[1] T[0] E[0] Limit Active Level Low O
2 5 Curve Disable O
3 End Fulse Disable: o
Accel
4 |mcp[-150] S[1] T[0] E[0] B[1] INC P[1000] 8[1] T[0] E[0] g:;i:iz‘m“:a‘”e D\[s[aeh\e o
S |INCP[200] S[1] T[0] E[0] 8[1] INC P[0] S[1] T[O] E[0] Fawer On Home Search  Disable O
g END EnD Power On Program Stark Disable (]
Z Tnput 0 Level Low (]
g Input 1 Lewel Low D
9 -
n ]| bt v g
I |
Program R
Stap X Awis Y Axis | ~| |-) [# Auis] Operation Mode A
0
1
2
3
4
5
6
7
8
2 - [X Anis] Parameter
1n v =
Download Data : (&) All (Pragram + Property) (O Program () Property l ] [ Download ” Cancel I[ Close I
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6th Click [Download] at the bottom right to start download. The download progress

displays in the status bar on the left side of [Download].

Download El
Data Select
O
Program Property (]
Step % Axis | ' Axis | ] - I Axis] Dperation Mode O
0 LD Ex[500] Ev[1000] F[1] S[1] T[0] E[0] E ]
1 |FID cx[s00] c¥[1200] EX[0] EY[0] F[1] S[1] T[0] E[0] ]
2 O
2 |
& INC P[-150] =[1] T[O] E[0] B[1] INC P[1000] S[1] T[0] E[0] O
5 INC P[300] S[1] T[O] E[0] B[1] INC P[0] S[1] T[O] E[0] (]
6 |END END N
: a]
- &
™ || 7 [% Axis] Parameter ]
— (]
e |
(FHEEED Praperty
Step X Aiis ¥ Atis | & I-1 [% Axis] Operation Mode
o —
1
2
3
4
5
6
7
3
2 - [% Anis] Parameter
10 I =
Download Data : IIIIIIIIIIIIIIIIIIIIIIIIIIII -m
|

7th If download completes successfully, a confirm dialog box is open as shown below.

Motion Studio

Download completed successfully,

8th If the download does not complete successfully, a confirm dialog is open with the
error node number and download it again.

Motion Studio

(2) Initialization
Open [Original.dat] in 3rd step of “(1) Download (PC — Motion controller)”, and download as

following steps to initialize the program and property with default values.
(File path: C:\Program Files\AUTONICS\MotionStudio\data)
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(3) Upload (Motion controller — PC)
1st Select [Node] in [Data Select]. The program and property data of the toplist

connected node (ascending order of node number) is displayed in [Program] and

[Property] in [Node] section.

Download

Data Select

QO File

@

Fie
[Jhode 1
|

Pragram Property (]

Step X Axis v Ais | #| [ [% Axis] Operation Mode ~liO

0 O

1 |

2 |

g |

o O

2 o

= u

. H

|9 | - [% Auis] Parameter g
v v

e ——————————— £

|

v
Program Property
Step X Axis | Y Axis | #| [/ [% Axis] Operation Mode )

1] IMC P[3000] S[1] T[] E[0] B[O] INC P[S000] S[1] T[] E[0] Limit Stop Mads: Instant

1 INC P[-4000] S[1] T[0] E[0] B[1] NC P[S00] S[1] T[0] E[0] Limit: Active Level Low

2 |4BSP[0]S{1] TI0] E[D] BL1] 4BS P[8000] S[1] T[0] E[0] 3 Curve ‘;‘sa::e

3 |uc P[2000] (1] T[0] E[0] B[O] NOP E”d T”‘ST v D::‘e‘e

4 |mc PrS000] S[L) TI0) EM0) BL1) INC P[2000] S[1] T[0] E[0) B

5 MG P[-3000] S[1] T[0] E[0] B[D] INC P[1000] 5[1] T[0] E[0] Power On Home Search  Disable

5 D EtD Power On Program Start Disable

7 Input 0 Level Lew

8 Low

]

10 o o v

ownload Data ; All (Pragram + Property’ Program Property Downloat Cancel Close:

Dowrioad Data: @ 4l y O (o] losd ] |

2nd Select the number of node to download in [Node] section. Only communicating

nodes are activated.

Download X
Data Select
OFile
@ Node!
[(hode 1
()
Program Property (]
Step X duis v s | ||-1 [X Axis] Operation Mode o
0 [}
1 |
2 ()
2 1
1 0
2 O
& O
z 0
: ]
9 ||| [% Axis] Parameter | =]
n D
Node 'ml
Program Property
Step X Auis | v s | |||-1 [X Axis] Operation Mode A
0 INC P[3000] S[1] T[0] E[0] B[0] INC P[S000] S[1] T[0] E[0] Linit Stop Made [Instant
1 |mCP[-4000] S[1] T[0] E[0] B(1] INC P[500] S[1] T[0] E[0] Linit Active Level fow
2 488 P[0]5[1] T[0] E[0] B[1] 488 P[6000] S[1] T[0] E[0] 5 Curve Pisable
3 |mc pi3m00) S1] T[0) E[0] Bla] NoP E"d "‘”‘5";_ v E::E
4 |mnc p[soo0] s[1] T[0] E[0] B[1] InC P[2000] S[1] T[0] E[0] S::;:‘:'i;ita”e bicble
5 |mc p-3000] S[1] T[0] E[0] B[O] INC P[1000] S[1] T[0] E[0] P om Hom Search. pisablo
6 _{END END Fower On Program Start Disable
Z Tnput 0 Level Low
& Tnput 1 Level Low
o || [xasis] Parameter
1n Eeemnd A il b
Download Data : (3 All (Pragram + Property) () Program () Praperty ] [ Dawnload H Cancel ” Close I
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extenstion is *.dat.

Download

Data Select

CFle

open File -

]
My Computet

Fie name: u [Chode 16
My Hetwork, | Save a1 type Dl Fie | dat| -

Stey

il

X Axis | ¥ Axis | | |-) [# Auis] Operation Mode A

LID EX[S00] EY[1000] F[1]S[1] T[0] E[0] ||| Limit Stop Mode Instant
FID CX[S00] Cv[1200] Ex[0] EY[O] F[1] S[1] TIO] E[O] Limit Active Level Low
3 Curve Disable
End Pulse Disable
Deceleration Yaluz Accel
INC P[-150] S[1] T[0] E[0] B[1] INC P[1000] S[1] T[O] E[0] Softwars Limit bicable

NG P[300] S[1] T[0] E[0] B[1] INC P[0] S[1] T[0] E[D]

0
1
2
3
4
S
5 Power On Home Search  Disable
z

8

9

D ERD Fower On Frogram Start Disable
Input O Level Low
Input 1 Level Low
- [% Axis]

0 | e in b

3rd Click [Save] in [Node] section and specify installation folder and file name. The file

I Download Data : - & Al (Program + Froperty) O Pragram O Property ] [ Dawnload ” Cancel I Clase

4th Upload is complete.

(4) Close

Click [Close] at the bottom right to close present download.
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3.4.1.2 Com Port

(1) Configure

In Configure, you can set the communications environment. Click [Configure] of [Com Port]
menu, and [Com Port] dialog box is open. You can set the type, port, and baud rate (bps) of
the relevant motion controller.

Com Port E|
Configure
@ Type
@) Port : COM1=Serialo v
@ Baudrate : |2600 v
’ []4 ” Cancel ]

@ Type: Select the type of the connected motion controller (USB/RS232C or RS485). When
selecting RS485, it connects all 16 nodes. When selecting USB/RS232C, it connects only
1 node. Connecting only 1 node omits unnecessary operations in 1:1 connection and
reduces connection time.
In RS485 communications, 1:N communications are not available with USB/RS232C
selected. Make sure to confirm before connect.

@ Port: Select the communication port of the connected motion controller.
If the communications port setting is different to motion controller, communication is not
available. You can find communication port information at [Start]-[Control Panel]-[System]-
[System Property]-[Hardware]-[Device Manager]-[Port].

(® Baudrate: Select a communication speed among 9,600, 19,200, 38,400, 57,600, or
115,200 (bps). If the communication speed setting is different to motion controller,
communication is not available.

You can finde communication speed of the connected motion controller at [Search] of
[Com Port] menu. For further details, refer to ‘3.4.1.2 Com Port (2) Search.

When the setting is complete, click [COM OPEN] and [Search] of [Connect] section. If there
is no connection error, the relevant motion controller is connected. When connected with
motion montroller, you can change the communication speed using [Com Port].

(2) Search

In Search, the communication speed of the motion controller is displayed.
Click [Search] of [Com Port] menu, and [Search] dialog box is open.

Input

Port: COM1=5erial0 v

Node ID : |1 ¢HEXA S/w- 0) v

Jutput
Part :

Baudrate :

Select [Port] and [Node ID] of [Input] for the connected motion controller. Click [Search] at
the top. The Motion Controller's current communication speed is shown in [Baudrate] of
[Output].

(3) Test

In Test, it performs COM test program and displays communications status between PC and
the motion controller. If you are doubtful about the communications connection, or it is the
first time for you to run MotionStudio, it is recommended to check the communications
status in this test program prior to operate MotionStudio. You can also perform COM test at
[Start]-[All Programs]-[Autonics]-[MotionStudio]-[COM Test].

For further details, refer to ‘3.5 COM Test'.
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3.4.1.3 Option

(1) Language
Select a language, English or Korean to use in MotionStudio at [Language] of [Option] menu.

(2) Calculator
Click [Calculator] to open [msCalculator] calculator dialog box.
e PMC-2HSP series: Calculates output PPS, center and end coordinates of

interpolation, manual deceleration point.

e PMC-2HSN series: Calculates output PPS.

The calculator, [msCalculator], contains Output PPS, Circle Interpolation, Manual

Deceleration Point tabs.
1) Output PPS (For PMC-2HSP/2HSN series)

B msCalculator

Circle Interpolation | IManual Deceleration Poink |

Input Outpuk

Speed Multiplier : |10
FPS
| | {pps)

Acceleration Rate :

e Time For Start Speed to Drive Speed

Start Speed @ |50 | | (sec)

Drive Speed : |10

I Calculate ]” Clear Result ]

Select [Output PPS] tab and enter speed multiplier, acceleration rate, initial speed,
and drive speed in [Input] field on the left side, and click [Calculate]. The PPS of
output and time for start speed to drive speed is shown in [Output] field.
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Note

2)

Circle Interpolation (Only for PMC-2HSP series)

B msCalculator

Output PPS

End Position - Angle

Input

Direction

X fxis Center Position :
Y s Cenker Position
Angle :

Direction :

* hixis Center Position
Y fixis Center Position :
¥ Bxis End Position !

W Bxis End Position !

1000

1000

360

Manual Deceleration Point |

==

CWiFIDY N

1000

1000

1000

1000

=

| CWFID) '

X

Outpuk

Radius :

# fxis Center Position :
¥ fxis Center Position :
% Bxis End Position !

¥ Bxis End Position :

I Calculate ICIear Result

Dutput

Radius
¥ fxis Center Position
¥ fxis Center Position !

Angle :

I’ Calculate ]I’ Clear Result ]

Select [Circle Interpolation] tab and enter each center and end positions of X, Y axes.

You can calculate the center and end coordinates by entering center and end

positions, and the angle. Alternatively, you can calculate radius and angle by using
the center and end positions of X, Y axes already entered. Click [Calculate], and the
result is displayed [Output] field.

For further details about center position and end position, refer to ‘5.2 Interpolation
Functions- only for PMC-2HSP series’.

The interpolation calculator uses real numbers for calculations and so there is a rounding error.

The input accepts integers, and the result display is in integers.
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3)

B msCalculator

COutput PPS | Circle Interpolation

Manual Deceleration Point (Only for PMC-2HSP series)

X

Input
Speed Mulkiplier :
Acceleration Rate
Deceleration Rate
Skart Speed
Drive Speed
¥ Ais Cenker Position
Y Axis Center Position :
¥ Axis End Position :
Y Axis End Position :
Direction :

Fiexd Line Speed :

(=1
(=]

=
=]

[ = = = = 1] s N =
(=1 = = = (=1 (=] =
=] =] =] =]
(=] =] =] [=]

i L

e

Dutput

Changed Drive Speed : I:I
Manual Deceleration Point I:I

I Calculate ]l Cleat Result ]

Select [Manual Deceleration Point] tab to set manual deceleration point in circular
interpolation. When CID, FID and RID commands are entered in the main window,

the manual deceleration point is automatically recorded. However, if the acceleration
time from start speed to interpolation drive speed is longer than the total move pulse,
the speed becomes irregular and a warning dialog box is open. In this case, manual
deceleration point computing determines the changed drive speed. It is able to
calculate the manual deceleration point when entering CID, FID and RID commands.
Click [Calculate] to check the changed drive speed and the manual deceleration point.

(3) About
You can see MotionStudio version information on [About] of [Help] menu.
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3.4.2 Connection

Click [COM OPEN] to activate [Search] of [Connect] section. Click [Search] to search the
connected node. After connect PC and node, it displays program and property data of user
selected nodes.

£ MotionStudio
File Com Port Option  Help

Node Information Property

[ oo | e | e | [T =) X o Uperation il
[Model | Position O O O O
|Firmware Yersion | Speed
Pulse Type Step H-RUM ¥-RUM %-ERROR ¥-ERROR|

Operation

Contral Type

Marual | Program | Broadcast

Home Search Reset_________|

Select
Axis

- [ Axis] Parameter

Hode Select
Speed Select stasp | ‘
Mods Select

-/ [¥ Axis] Home Search Mode |
Range af walue :

Start-up node search.
Found 1 node(s)

Autanics

Note

Before click [COM OPEN], set the proper communication port and communication speed in

[Configure] of [Com Port].
After connect motion contoller, click [COM CLOSE] to end the connection.
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3.4.3

Node List

You can select the control type (Unicast or Broadcast) in [Node List] section. You can check
node IDs of all motion controllers connected to PC in the below list box. When selecting the
node, program and property data of the selected node are displayed. You can control home
search, Jog and Program mode, etc.

= Unicast: This type is used to control individual node. When you select a node, program

and property data of the node is displayed. (When selecting [Unicast], [Manual] and

[Program] tabs in [Operation] section are activated and [Broadcast] tab in [Operation]

section is not activated.)

®  Broadcast: This type is used to control all connected nodes at the same time. (When

selecting [Broadcast], [Broadcast] tab in [Operation] section is activated and [Manual]

and [Program] tabs in [Operation] section are not activated.)

For further details, refer to '3.4.7.3 Broadcast'.

£* MotionSwidio

File Com Port Option  Help
Node Information Property
COM CLOSE o 1 PP Tl ode Status -| [ Axis] Operation Mode ~
Linit Stop Mode: Instant
Model PMC-2HSP-485 || Position |0 0
Linit Active Level Lowr
Node List Fulse Type ZPULSE Sten a 0 %-RUN ¥-RUN 2-ERROR V-ERROR
Control Type End Pulse Disable
@ e Decsirabon vaue - Decel
O Broadcast Manual | Program | Broadcast Software Limit Disable
T [ e D
MNode 1 | e Pawer On Program Start Disable
Select Input 0 Level Lowr
)
L l H S Reset ] Tnput 1 Level Low
-| [ Axis] Parameter
Speed Muipier s
Wode Select Jerk Isneed issn
Acceleration Rate
® g ‘ PRz [ sawsf ] || pecatorae o0
Start Speed 50
Drive Speed 1 200
et speed - sckct]1 v ssp ] Dive spesd2 100
Drive Speed 3 1000
000
O Preset cowi—) Stop(WD Wi Drive Speed 4
Post Timer 1 10
Post Timer 2 100
Mode Select Post Timer 3 1000
Softuare Liit + 6388607
© g ‘ o Softiere Linit - -g388508
End Pulse Width 100
Puls Stale umeratar (1000
Continuaus sSpeed b
@ ‘ " L/ satus Pulse Scale Denaminator 1000
=/ [X Axis] Home Search Mode .
(O Preset ’ o= “ Stop(M) " cwe) ‘ Range of value :
10 Status
Start-up node search.
Found 1 node(s)
Autonics

EEX
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3.4.4 I/0 Status

You can see activated/deactivated I/O status of all nodes connected to PC.
£ MotionStudio Ex

File Com Port Option Help

Node Information Property
COM CLOSE o 1 PP EEET Wl o Staius ~| [ Axis] Operation Mode ~
0

Madel PMC-2H5P-485 | Position |0

Limit Stop Mode Instant

o o O O Linit Active Level Low

- Firmware Yersion | 20091009 Speed 1] 0 Iisab
Node List Pulse Type 2PULSE Sty 0 0 %-RUN ¥-RUN %-ERROR Y-ERROR| 5 urve isable
[Pulse Type | D
Control Type End Pulse Disable
O broadeast Manual | Program | Broadcast Software Liit Disable
Power Ontiome searh e
ome Seard I

Fower On Program Start Disable

B & - Tnput O Lewel Low
un
20 =5 Tnput 1 Lewel Low

[ Axis] Parameter

-| [% Asis] Home Search Mode |
Range of value :

Speed MUkpler
Mode Select Jerk Speed 1000
Acceleration Rate 100
®x ‘ RetEen R S I ‘ becderstionite 100
Start Speed 50
Drive Speed 1 200
Drive Speed 3 1000
Drive Speed 4 G000
(O Preset cowi=) Stop(W) fran rive Speer
Fost Timer 1 10
Fost Timer 2 100
Wode Select Fost Tmer 3 1000
Software Linit + 388607
®og ‘ e Software Linit - 8388608
End Puise Width 100
Puise Scale Numerator 1000
) Continuous Speed satwsf ]
1 e Pulse Scale Denominator 1000

(et ’ cow(—) “ Stop(H) " Wit
1j0 Status I

Start-up node search.
Found 1 nodeds)

Autonics

Click [I/O Status] to open [I/O Status] dialog box.
In the below screenshot, you can see X, Y and Node 1 of CN3 Parallel I/F are activated and the
remaining are all deactivated.

CHzParallel UF | Home | Strobe n“ Moded I8 STEPSLO | STEPSLI | STEPSLZ | STEPSL3 | STEPSL4 | STEPSLS

Ch4 & Axis Stopd | Stopl | StopZ | Limit+  Limit- EMG o Il DJEPuse Outd Qutl

CNS Y Axis Stopd | Stopl | Stopz | Lmit+ | Limk- | EMG | InD Inl  DJEPUse| OO | Outl

activate [ oooctivate

Note

[I/O Status] dialog box is able to test general purpose output. Double-click the general purpose
output box (Out 0, Out 1) to ON/OFF.

© Copyright Reserved Autonics Co., Ltd. 43 I



I 3 MotionStudio

3.4.5 Node Information

[Node Information] section provides the Node ID and model nhame, firmware version, and
operating information of X and Y axes. You can also change the input pulse type of the motor
driver (1PULSE/2PULSE), and find the drive and error status of each axis in [Node Status]

display.

£* MotionSwidio
File Com Port Option  Help

Node Information

COM CLOSE s} 1

Made| PMC-2H5P-485 || Fosition

Firrmare Wersion | 20091009 Speed

Node List Pulse Type 2PULSE Step

Control Type

Select
Hods [ axis

@ Unicast Operation
O Broadcast Manual | Program | Broadcast
Nade 1 fromesearch ___________________ Jreet |
MNoce
[1% fxis

10 Status

Made Select
3 Continuous ‘ Speed Select|1 @ sawsfp ] ‘
Opreset ’ con(—) “ Stop(M) " i ‘
Made Select
O Continuous ‘ Speed | B statsfp ] ‘
O Presst ’ cow—) “ Stop(H} " i) ‘

Message
Start-up node search,
Found 1 node(s)

Autonics

Property

-| [ Axis] Operation Mode ~

Linit Stop Mode
Linit Active Level
5 Curve
End Pulse
Deceleration Value
Software Limit
Powset On Home Szarch
Pouer On Program Start
Tnput 0 Level
Input 1 Level
- | [X Axis] Parameter
Spesd Mulplier
Jetk Spesd
Acceleration Rate
Deceleration Rate
Start Speed
Drive Speed 1
Drive Speed 2
Drive Speed 3
Drive Speed 4
Post Timer 1
Post Timer 2
Post Timer 3
Software Limit +
Software Limit -
End Pulse width
Pulse Scale humeratar
Pulse Scale Denominator

=/ [X Axis] Home Search Mode .

Range of value :

EEX

Instant
Low
Disable
Disable
Decel
Disable
Disable
Disable
Low
Low

s

1000
100

100

50

200

100
1000
&000

10

100
1000
8388607
-8368608
100
1000
1000

Note

[Node Status] display: You can check X axis is running.

Node Status

® OO

s-RUN Y-RUM X-ERROR Y-ERROR,

O
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Setting [Pulse Type] (LPULSE/2PULSE)

Node Information

D 1 Xaxis | Yiwis |
Model PMC-2ZHSP-485 || Position 11605 1]
Firrware Yersion | 20091009 Shead 0 0
Pulse Type 2PULSE | |Step o 0

1PULSE |

Select [LIPULSE] or [2PULSE] in [Pulse Type] field of [Node Information] section.

[LPULSE] input type uses CW as a rotating operation signal, and CCW as a rotating direction
signal.

[2PULSE] input type uses CW as a forward rotating signal, and CCW as a reverse rotating signal.
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oo UL e ST
L] ; ! [L] i

cow . cow |

I 1
Rotation angle '__’ | i Rotation angli"_j_'ig‘—‘_i;
4|—‘ ‘_ position

position CW < | — cow oW — —> CCW

[1PULSE] type [2PULSE] type

I 46 © Copyright Reserved Autonics Co., Ltd.



Autonics

3 MotionStudio I

Classification

Description

Please wait, while initiating program data of this node.

Initialation of program data will be finshed.

If you click this button, selected row will be inserted.

Inserting data is completed.

If you click this button, data of selected row will be removed.

Deleting data is completed.

Please wait, inputting program data of this node will be executing.

PMC has been reset.
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3.4.7

3.4.7.1

Operation

[Operation] section contain [Manual], [Program], and [Broadcast] tabs.

Manual

In the [Manual] tab, there are [Home Search], [Reset], and [Control] sections.

Home search

Reset

£ MotionStudio
File Com Port Option  Help
Node Information Property
COM CLOSE o 1 - | [X Axis] Dperation Mode ~
Instank
Moge| pinc-arise-sed | Position Lini: Stop Mode
Lirit Active Level Low
= Firrmware Yersion | 20091009 Speed o 0 5 Curve Disable
Node List Pulse Type ZPULSE Step a 0 #%-RUN -RUY | %-ERROR V-ERROR
Control Type End Pulse Disable
(& Unicast Operation Deceleration Walue Decel
O Broadeast tanual | Program | Broadcast Software Liit Disable
[rosr— Fower On Home Search  Disable
rode 1 AL Power On Program Start Disable
R o - Input O Level Low
un
i ese Input 1 Level Low
T -7, 11:
Control Speed Multiplier 5
Mode Select Jerk Speed 1000
Acceleration Rate 100
®x ‘ posion T sonall o] (| stk 100
Start Speed S0
Drive Speed 1 200
(TS speed  selct]t v s ] Drve 5pesd 2 100
Drive Speed 3 1000
000
(O Preset cowi=) Stop(W) fran Drive Speed 4
Post Timer 1 1
Post Timer 2 100
Mode Select Fost Timer 3 1000
Software Limit + 358807
®og ‘ T - atus Software Linit - 8388608
End Pulse Width 100
Pulse Scale Numerator 1000
Continuous Speed P
S ‘ i 1> setus ‘ Pulse Scale Denominator 1000
- |[X Awis] Home Search Mode |
O Preset ’ cowi—) ‘ Stop(H) " cwiH) ‘ Range of value :
140 Status
[——
Start-up node search.
Found 1 nodeds)
Autonics
Control

[Home Search] is able to select the axis for operating home search and to run or to stop
home search. Before running home search, Home Search Mode must be set in [Property]
section. For further details, refer to ‘3.6.3 Home Search Mode'.

(2) Reset

Click [Reset] for present position value to become 0. If it is in an error state, the error state is
reset. It can also be an emergency stop signal because it stops immediately when driving.

A Caution

Be careful if you use RESET while driving in high-speed. It stops immediately and may cause
personal injury or product damage.

3

Control

1) Mode Select: X axis and Y axis operating methods are the same in every mode.

® Jog
[Jog] mode drives only while clicking [CW (+)] or [CCW (-)]. CW(+) drives clockwise,

CCW(-) drives counter-clockwise.

@ Continuous
[Continuous] mode starts the drive when click [CW(+)] or [CCW(-)] once to relevant
direction, and stops when click [Stop(m)].
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3 Preset
[Preset] mode activates [Position] setting box. Enter output pulse value in [Output] and
click [CW(+)] or [CCW(-)]. It drives in the relevant direction for a specified pulse value.
Pulse value must be a positive number and is processed as a relative position movement.
2) Position: Indicates the value of present position. Click [Clear] to initialize the present
position value to 0 (home).

3) Speed: Sets operation speed for Jog / Continuous / Preset mode. You can set a
speed of 5 speeds.

*  When selecting one of Speed 1 to Speed 4, the set [Drive Speed] value
in [Property] is applied.

¢ When selecting Speed 5, Speed5 Value (Speed setting value) / Speed5
Rate (1/10/100) fields are activated as shown below.

Speeds Yalue SpeedS Rate

Speed Zeleck |5 s | |1 = |1 w StatusD

Ex.

Suppose Speed 5 Value is set to 100 and Speed 5 Rate is set to 10:

Because the Speed 5 Rate is 10, if you want to increase the speed it goes up by 10, such as 110,
120, 130...
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3.4.7.2

Program

In the [Program] tab, there are [Control], [Reset], and [Edit] sections.

£ MotionStudio

File Com Port Option Help

Control

Reset

[comect ——— Whode information
COM CLOSE Jis) 1 PITEEET o |: Status -/ [# Axis] Dperation Mode A
Mads! pac-d| b . O O O Limit Stop Mode. Instant
Eirmware Yersion Limit Active Level L?W
Pulse Type 2puLSH V-RUN %-ERROR "-ERROR) S Curve Disable
Cantral Type End Pulse Enable:
(@ Unicast Operation Deceleration Yalue Decel
Software Limit Disable
O ot Power On Home Search  Disable
Power On Program Start Disable
Select 5 Input O Level Low
PXE [y s Input 1 Level Low
-| [% Auis] Parameter
Speed Multipher 5
Step ¥ s f s | a0 serkspend 1000
0 |mcPraooo] (L] T[O]EL0] BLO] INC P[S000] S[1] T[0] ED] Acceleration Rate 100
1 |mcP[-a000] (1] T[o]E[0] BI1] INC P[500] S[1] T[0] E[0] Deceleration Rate 100
2 |sesP[O]S[1] T[O]E[O] B[1] 4BS P[5000] S[1] T[0] E[0] Start Speed 0
3 |mc Prao00] S[1] T[0] E[0] B[0] NOP Drive Spesd 1 200
) INC P[5000] S[1] T[O] E[0] B[1] IMC P[2000] S[1] T[0] E[0] Drive Speed 2 100
5 |mcp-2000] S[1] T[0] E[0] B[0] INC P[10001 S[1] T[0] E[0] Drive Speed 3 1000
5 END END Drive Speed 4 8000
7 Past Timer L 10
g M Post Timer 2 100
Post Timer 3 1000
2 Software Limit + B356607
= _ Software Limit - -8358608
Position Speed Timer EFP EBoth % End Pulse Width s000
Step No. R NG w3000 1 v 0 v 0 v 0 A Pulse Scale Mumerator 1000
PIE Position Speed  Timer EP Pulse Scale Denominator | 1000
' ¢lme  ~|[s0m T mh @k B -I [% Anis] Home Search Mode | ¥
Range of value :
[ eter ][ mset ][ pekte ][ Reset 1~ 65535
P
Start-up node search,
Found 1 node(s)
Autanics

(1) Control

\%
Edit

e Select Axis: Select an axis to drive.

e Step number: Enter a step number.

CEORGC)

Run: It starts to drive from the specified step number.
Step: It drives only the specified step (one step).
Pause: It pause the drive after the current step is complete. Click [Run] to drive with the

remaining steps after pause.
@ Stop: It stops drive after the current step is complete.

(2) Reset

Click [Reset] for present position value to become 0. If it is in an error state, the error state is
reset. It can also be an emergency stop signal because it stops immediately when driving.

A Caution

Be careful if you use RESET while driving in high-speed. It stops immediately and may
cause personal injury or product damage.
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(3) Edit
[Edit] section consists of select command box which you can enter a command, and edit
box that takes commands from the select command box and writes program data.

(0]

unoo-ua\m.n.wm»—l:ng

| X s 1 ¥ b
| ¢ P[1000] 5[2) T[0] E[0] B[O] INC P[1000] 5[2] T[0] E[0)
UD EX[1000) E¥[1000] FlOJ S[] T(O]EfO)

FID Cx[1000] CY[1000] EX[1000] EY[1000] F[0] S[1] T(0] E[C]

Edit box
| Tim T[100]
| NG P[1000) S[1] T(0) E[0] B[O] mC P[1000] 5{1] T[0] E[0]
|END END
T v
P
Center Postion End Position F.LS Speed Timer EP
Stepho. R(FD 1000 0 0 B W0 Mo = Select Command box
2 Center Position End Position

v 1000 wo (D @ ® @
Enter Insest || Delete Resst |

= Edit box: Enter step numbers and each of X, Y axes programs.
Use Shift key (consecutive select) and Ctrl key (individual select) to select several
steps, and Ctrl+X (cut), Ctrl+C (copy), Ctrl+V (paste), Insert (insert), Delete (delete)
keys are available. You can also cut, copy, paste, insert and delete operations by

right-click.

= Select command box: Select a step number to enter commands and detailed data

for each axis. Click [Enter], and the contents are entered in the edit box.

@ Enter: Make sure to click [Enter] after you enter commands for each step to input
the commands. Whenever click [Enter], the relevant command inputs into the
motion controller at that time.

Even though there is already entered command, it is able to re-enter without
deletion. Be sure to re-enter the command which is different command steps, it is
required to additionally delete or to paste blank steps.

Depending on the commend, the activated filed of select command box is

different. For further details, refer to ‘3.7 Program Commands’.

To re-enter INC command on the CID command step, it is required to delet the next INC
command step.

@ Insert: In the edit box, select the insertion position of a step or range of steps,
and click [Insert]. For example, if you want to insert 5 empty steps, select 5 steps

and click [Insert].

® Delete: In the edit box, select the desired step to delete and click [Delete]. Use
Shift key (consecutive select) and Ctrl key (individual select) to delete several

steps.

Delete command deletes all selected steps as well as the commands entered.
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@ Reset: Click [Reset] to initialize all program data which is entered into the edit

box.

3.4.7.3 Broadcast

In the [Broadcast] tap, there are [Jog], [Home Search], and [Program] sections. This tab is used
to control concurrently several motion controllers. It is not able to read node information when
[Broadcast] is selected.

A Caution

Home search control or program control should run/stop within individual control. If running/
stopping home search control or program control alternately, it may cause malfuction.

Jog

Home search .| I I e |~ Emergency Stop

(€N

2

©))

Program Reset

Jog

Jog controls X, Y axes of all connected controllers independently at the same time, and
drives while clicking [CW(+)] or [CCW(-)]. CW(+) drives clockwise, CCW(-) drives counter-
clockwise. The drive speed is based on the previous run speed of each node.

Home Search

Home search is able to select X, Y axes of all connected controllers independently and to
run or to stop home search. Before running home search, Home Search Mode must be set
in [Property] section by each node.

For further details, refer to ‘3.6.3 Home Search Mode'.

Program

Program is able to select X, Y axes of all connected controllers independently and is
executed from the command entered for the step number.

Reading is available only, but writing is not. To modify (write) the program, select [Unicast] in
[Node List] section and select the node that the program is stored and modify the program.
After modifying (writing) the program, re-select [Broadcast] in [Node List] section and control
the entire motor driver. .

e Select Axis: Select an axis to drive.
e Step number: Enter a step number.

e Run: It starts to drive from the specified step number.
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e Step: It drives only the specified step (one step).

e Pause: It pause the drive after the current step is complete. Click [Run] to drive with

the remaining steps after pause.

e Stop: It stops drive after the current step is complete.

Ex.

When clicking [Run] with only X axis and 10 step number, the entire motor drivers run only X
axis from 10 step.

(4) Emergency Stop
Emergency stop urgently stops X, Y axes of the entire motor driver. It is available to urgently

stop in emergency. After operating emergency stop, all movement commands are not
available. Click [Reset] or OFF/ON power to re-operate normally again.

A Caution

Be careful when emergency stop is ON. It may cause injuries or product damage during
high speed driving because it stops immediately.

(5) Reset

Click [Reset] for the present position value to become 0. If it is in an error state, the error is
reset. It can also be used as an emergency stop signal because it stops immediately when
driving.

A Caution

Be careful to click [Reset]. It may cause injuries or product damage during high speed
driving.

3.4.8 Property

Property is able to set operation mode, parameter, and home search mode by each axis.

For further details, refer to ‘3.6 Property’.
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3.5 COM Test

COM Test is available to inspect communication status between PC and motion controller.

Select [ComPort]-[Test] in main menu, or go to [Start]-[All Programs]-[Autonics]-[MotionStudio]-
[COM Test] to operate COM Test.

Main Menu Options

Communications
Status

Select Node ——Llsis L
[ Communications

Message

[ . Count

(1) Main menu

1) ComPort: Click [Open] of [ComPort] to open [Open] dialog box.

Open E|
Cam Pork:

@ Port : |COM1 - |

@ Baudrate : |1152IJD vl

Timeaut

@ Response timeout § 1000 = | [ms]
@ Delay between paolls ; [rns]

| ok | l Cancel l

©

Port: Select the port the Motion Controller is connected to.

®

Baudrate: Select Communications Speed (bps).

©)

Response timeout: Enter the response time taken from the command has been

sent.

@ Delay between polls: Enter the delay time between commands.

Note

The test can be unreliable if response timeout and delay between polls are set too short. Set the
response timeout to at least 500 ms, and the waiting time to at least 100 ms regardless the baud
rate.

2) Option: You can change the language (English, Korean).
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(2) Start

Start: Starts the test.
Stop: Stops the test.

Node Select

Select the node to perform COM Test.
If you do not know the node ID connected to PC, click [Search]. It searches 16 nodes in
order and shows connected nodes as below.

©))

£ COM Test [ (=1t3]
ComPort Option
[Jstop OnError  Loap Count ({0 B @ Cornect {)Running

I Node Select

Communication Messages
Ti : 1004 03 F1 00 01 63 3C

Ry 1 == Timeout
5 Tv:0FD403F1000161532
Node List Result || Ry i -> Timeaut
Made 1 6082
[ tode 2 .
60B1
[ Mode 3 #
[ Node 4 6160
[ Mode s Rt -= Timeout
Tx:0B0403F10001800D7
[ hode & Rit ¢ - Timeout
[ Nade 7 Tx 04 0403F1L00016108
Ri 1 == Timeout
L Hode s T 1090403 F100 01 6135
[ node Rt == Timeout
[ Mode 10 Tx : 0804 03 F1 000160 E4
Rit 1 - Timeout
S ade 11 Ty 07 04 03 F1 0D 01 60 18
Node 12 Rit i == Timeout
[ Node 13 Tx:0680403F1000161CA
[ Node 14 Ri: == Timeout
Tv:050403F1000161F2
L] tiode 15 Ry - Timeaut
[ tode 16 Tx : 0404 03F100 016028

Ri 1 -= Timeout
Tx:030403F10001819F
Ry 1 -> Timeout

Tx 020403 F10001804E
Ry 1 -= Timeout
Tx:010403F100018070
Ry ;010402000178 F0

T

In the above case, only Node 1 is connected to PC.

(4) Options

Options contain [Stop On Error] and [Loop Count].
*  Stop On Error: stops the test if an error occurs while in progress.

¢ Loop Count: Specifies number of cycles of the test. (When entering 100, it performs
100 Cycle test.)

(5) Communication Status

. Conneck D Running

Communication status indicates operating status of communication.
¢ Connect: The blue lamp is ON when communications ports are connected.

*  Running: The blue lamp is ON when the test is in progress.
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(6) Communication Messages

<Succeed communications> <Failed communication>
[EYEISE) € com Tost [AEC

ComPost  Gpen

|| == [t oo Lo ok 10

£ COM Tost

When the test has started, Rx and Tx communications messages are displayed for
successful connections and unsuccessful connections. When the test finishes, [Result] box
in [Select Node] section displays the test result (OK/Fail). If the communications failure
happens repeatedly, inspect communications environment again.

(7) Count

Count indicates the number of remaining loop counts while the test is processing, and the
number of total errors after test is finished.

A Caution

MotionStudio and COM Test are independent programs and cannot access the same port at
the same time. You must terminate connection to COM Test before connecting to
MotionStudio. Click the [COM CLOSE] of [Connect] section to disconnect COM Test and
motion controller.
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A x

This is a simple example of COM Test.

1st Click [Open] of [ComPort] main menu to open [Open] dialog box.

2nd Select connected communications port [Port] and baud rate [Baudrate] accurately,
and set response timeout [Response timeout] to 1,0000 ms, and delay between polls
[Delay between polls] to 100 ms. Click [OK] to close [Open] dialog box. ([Start] is

activated.)

Open §|

Caom Part

Port |COM1 - |

Baudrate : | 115200 hd |

Timeouk

Response timeout : 1000 = | [ms]
Delay between polls @ [ms]

| a4 | l Cancel ]

3rd (If you do not know the connected node ID) Click [Search] of [Node Select] section.

It searches 16 nodes in order and shows that Node 1 is connected to PC.

£ COM Test
ComPort  Option

D Stop On Error - Loop Count . Connect O Running
I Node Select Communication Messages
Ty 100403 F1 000163 3C
Rut 1 -# Timeout
T OFO402FLO0016152
Mode List Resul: Rot - Timeout

[7] Hode 1 60 82
[ Hode 2

[ Hode 3 ‘. Nl:”je 1 enet
[ made 4 6160

Ry o > Timeout

L tode 5 Tx | OB 04 03 F1 00 01 60 D7

[ Made & R ¢ -> Tirmgodt

[] Made: 7 Ty 1 0A 0403 FL 0001 6106
Fx . -= Timeout

L tade 8 Tx 0904 03 F1 00 01 61 35

[ wode © Ry i - Tirmenut

[] Mode 10 Ty 08 04 03 F1 00 01 60 B4
Rt -= Timeout

L tod= 11 Tx 07 04 03 F1 00 01 60 18

[ Hode 12 Ry == Timeout

[ hode 13 Ty 06 04 03 F1 00 01 61 CA4

[ Mode 14 Fx . -> Timeout

) biode 15 Tx i 05 04 03 F1 00 01 61 F9
Rx . -» Timeout

[ Mode 16 Tx : 04 04 03 F1 00 01 60 28

Ry -= Timeout

Tx: 0304 03F10001619F
R 1 -> Timeout

Tx 10204 03F1 000160 4E
Ry ;- Timeout

Tx 0104 03F10001 607D
Ry ;010402000175 F0

T
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4th Set [Loop Count] to 5 and click [Start] to start the test. After 5 Cycle, a confirm dialog

box is open and notifies you that the test is complete. Click [OK] to close the box.

[Result] box in [Node Select] section displays the test result as OK.

Node List
| [+ Mode 1
| [ Node 2
[] Node 3
] Node ¢
| [ Node 5
| O nNode &
| [ Node 7
[] Nade &
| [ Mode @
| [ hode 10
[] Node 11
| [ Mode 12
| [ Node 13
| [ Mode 14
| [ Mode 15
| [ Node 16

Result
QK

1010403 F2 0005 91 BE

Rx : 0104 10 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0000 S5 2C

Tx 10104 03EB0008 718C

Rx:0104143230313130373134504D 432D 3248535020 5553 42 5F 44

T 101040064 00043102
Ry : 0102 04 00 0000 00 FB E2
Tx: 0102000000 1C79C3
Rx 010101005188

Tx :01010002000889C0C

Rx : 0104 04 00 00 00 00 00 00 00 00 00 00 D1 7D

Tx : 0104 03 F2 00 0S 91 BE

Foc 10104 10 00 00 00 00 00 CREl 13

Tk 010403EG0008718C

Rx :0104 143230313130 End of test

Tx : 01040064 00043102
Ry ;010204 00000000FEH
Tx 0102000000 1C 79C3
Rx 1010101005188

Tx : 010100020008 9C 0C

Rx : 0104 0A 00 00 00 00 0D 00 00 00 00 00 D1 7D

Tx 1010403 F2 000591 BE

Rx 10104 10 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 55 2C

Tx:010403E8000871BC

Rx ;0104 14 32 20 31 31 30 37 31 34 50 4D 43 2D 32 48 53 50 2D 5553 42 5F 44

Ty : 0104 00 64 00 04 31 D2
Ry : 0102 04 00 00 00 00 FB E2
Tx : 0102000000 1C 79 C3
Rx 010101005188
Tx:0101000200089C0C

Ry ' M1 N4 N& NN NN AN 0N AN 0N AN 0n A0 nn N1 7n

Count
The remainder of the loop count @ 1

1010404 0000000000 000000000001 70

000000055 2C

[32 48 53 50 20 55 53 42 5F 44

5th Before connecting PC and MotionStudio, finish COM Test by clicking [Close] of

[ComPort] main menu or clicking close window button at the top right corner.

© Copyright Reserved Autonics Co., Ltd.



Autonics 3 MotionStudio [}

3.6 Property

To operate the motion controller properly, it is first needed to set properties for the diresed
system to use.

f MotionStudio
File ComPen Optien Help
FMCDEPAS | pron |0 I‘:: iﬁr:". ::-“
Firmw: sion | 20091000 0 .
oo it P o s bl Operation Mode
Cortiod Typm Frd Pk Enetie |
{EUnicast Descaleration Vaus el
I deast - Soltwarn Lini Dusable
- P Loz | sk Poseer On Home Search Dol
[Node 1 Powesr O Program St Disable
gt O Lewel Lew
frgast 1 Lirerd Ly
[% Asan ] Parameter
Spend Multipher
Jerk Speed 1000
Actelergtion Late nm
Gucseaantas |10 Parameter
Dot Speod =0
Dot Spad 1 200 E
Drive Speed 2 m
o 594043 o
Drive Speed 4 L]
Pt Terws 1 $1]
Past Timer 2 m
Pout Terws 3 1000
Software Limk + EERAOT
Soltwarn Lk « 02000
End Pulse 'Wicth =000
Pudin Scale Murerator 1000
k- 1000
[% Axis] Home Search Mode
Ireset com—) ” Skep | Enebie [
op | Danction +
Shep 2 [nable [Enable
Home Search Mode MoZliadn |
<: —frendinabie Dokl
Sep 3 Dwection -
rap 4 (nabis Disable
Srep 4 Dwection -
Poution Clear Enabie
Hear Home Signal Lew
o Sopdtod Lo
I Sgnad Lewel Lew
orrm Sech Lows Sgmed 20
Home Search Migh Speed 1000
o Search Off set 100 ]
——
O R 1~ 68505

[Operation Mode], [Parameter] and [Home Search Mode] are in the [Property]section on the right
side of the screen. Y axis properties are under the X axis properties.

© Copyright Reserved Autonics Co., Ltd. 59 I



I 3 MotionStudio

Autonics

3.6.1 Operation Mode
[¥ Axis] Operation Mode
Limit Stop Made (]
Limit Ackive Level Liow
g Curve Disable
Name L )
End Pulse DISEblE__, Selection and
Deceleration Yalue fccel Default values
Saftware Limit Disable
Power On Home Search  Disable
Poweer ©On Program Start | Disable
Input O Level Liow
Input 1 Lewel Liow
Name Description Selection Dl
value
Limit Stop Mode Mode to stop limit Instant / Slow Instant
Limit Active Level Logical level of limit signal Low / High Low
S Curve S Curve accel /decel Enable / Disable Disable
End Pulse Drive ending pulse Enable / Disable Disable
Deceleration Value Select deceleration speed Accel / Decel Accel
Software Limit Software limit Enable / Disable Disable
P on H Home search upon power
ower ©n Home on Enable / Disable Disable
Search
Auto start
Power on program
Power On Program prog Enable / Disable Disable
Start Auto start
Input O Level General purpose input 0 Low / High Low
level
Input 1 Level General purpose input 1 Low / High Low
level
3.6.1.1 Limit Stop Mode

Limit stop mode is a setting which is used to stop the drive when + (positive) and - (negative)
directions limit input signals (n LMT+/-) in each axis are activated.
Name Description Selection DL
value
Instant; Immediate stop
Limit Stop Mode . Instant / Slow Instant
Slow: Decelerating stop

Limit input signals (n LMT+/-) are Pin12, 13 of CN4, 5 connectors. Slow stops the drive with
acceleration rate or deceleration rate according to the deceleration value setting of operation
mode. However, software limit signal is irrelevant.
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Note

Limit stop mode is a setting which is used to stop the drive when + (positive) and -
(negative) directions limit input signals (n LMT+/-) in each axis are activated.

If the drive speed at the time the activated limit signal is lower than the initial speed, it stops
immediately regardless of the mode.

A Caution

When setting [Instant] on [Limit Stop Mode]:

It stops immediately and will be located in the limit sensor's active zone. (There may be

some vibration due to inertia.)

When the limit signal is activated, it is no longer able to move in the direction of

progress. However, it can move in the opposite direction of the limit sensor.

Danger: If you use instant on limit stop mode while high speed driving, it may cause

injuries or product damage.
= When setting [Slow] on [Limit Stop Mode]:

It stops with decelerated speed. In this case, acceleration or deceleration rates in the
parameter section may get out of the limit sensor's active zone and make the limit
signals inactive. The system can move in the progressive direction, which may cause

serious problems. Special care should be taken.

= Risk factor 1: If the limit sensor is close to physical limits, the drive may collide with

devices while in decelerating stop.

= Risk factor 2: If you enter a command to move in the progressive direction which is out
of the limit sensor's active zone, the system can move in the progressive direction. Thus,
it may cause wrong operation and serious problems.
3.6.1.2 Limit Active Level

It specifies limit active level.

Name Selection Default value
Limit Active Level Low / High Low

= Low: Activates input signal when the limit input signal is connected to GEX.

= High: Activates input signal when the limit input signal is Open.
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3.6.1.3

S Curve

It sets whether to use S curve acceleration/deceleration drive or not.

Name

Selection

Default value

S Curve Enable/Disable

Disable

To use S Curve, jerk speed must be set.

For further details, refer to ‘5.1.2.4 S Curve’.

& Caution

Precautions for S curve acceleration/deceleration drive

3.6.1.4

= In a fixed pulse S curve acceleration/deceleration drive, you cannot change speed while

driving.

= For PMC-2HSP series, S curve acceleration/deceleration drive cannot be cannot be

performed in a circular or circle interpolation.

®  For a fixed pulse S curve drive, if you set the initial speed too low, the drive pulse may

end before the speed drops to initial speed when decelerating; or even after it reaches

the initial speed. It may not stop there and outputs the remaining drive pulse.

End Pulse

It sets the output method for DRIVE/END. DRIVE/END output signals of X, Y axes are Pin 14, 15

of Parallel I/F connector.

Name

Selection

Default value

End Pulse Enable/Disable

Disable

= Enable: Outputs pulse for the duration of end pulse width set in the parameter section

when drive ends.

= Disable: Outputs pulse while driving and then OFF when ended.

For further details, refer to ‘2.4.3 Parallel I/F Connector(CN3)'.

I s
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3.6.1.5 Deceleration Value

It sets symmetry/asymmetry of ladder acceleration/deceleration drive.

Name Selection Default value
Deceleration Value Accel / Decel Accel

= When setting [Accel] on [Deceleration Value]:

When decelerating, a symmetric acceleration/deceleration drive is performed, in which
the deceleration rate set in the parameter section is the same as acceleration rate.
Acceleration is set in of acceleration rate.

Accelerat;e Decelerate

F 3
Speed |} e

Acceleration acceleration

.

Symmetric Accel/Decel speed Time

= When setting [Decel] on [Deceleration Vaule]:

When decelerating, asymmetric acceleration/deceleration drive is performed, in which
the deceleration value set in the parameter section by the user is applied. Deceleration
rate is set in the [Parameter] section.

Accelerate _ Decelerate
3 = ] H
Speed £ f !

Deceleration

Acceleration speed

.

Asymmetric Accel/Decel speed Tirr'1e

For further details, refer to ‘5.1.2.2 Symmetric Trapezoidal Acceleration/Deceleration Drive’, and
‘5.1.2.3 Asymmetric Trapezoidal Acceleration/Deceleration drive’.

& Caution

Pay attention to the followings when you are setting asymmetric acceleration/deceleration drive.

If acceleration > deceleration: There is a condition regarding acceleration and deceleration ratio.

D : Deceleration (pps/sec)

v .
D>A X 0% A : Acceleration (pps/sec)

V : Drive speed (pps)

For example, if the drive speed V is 100 KPPS, deceleration rate D must be greater than 1/40 of
the acceleration rate A. It should not be smaller than 1/40.

If acceleration and deceleration ratio (A/D) increases, it may run short of pulses and start to
decelerate.
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3.6.1.6

Software Limit

It sets whether to use software limit or not. This is a limit function in addition to hardware style
limit signal input such as by external sensor. It can be set by using internal position data.

Name

Selection

Default value

Software Limit Enable/Disable

Disable

For further details, refer to ‘5.4.1 Limit Operation’.

Note

Hardware limit works independently regardless of the software limit settings and only hardware
limit is operated during home search.

3.6.1.7

& Warning

Power On Home Search

Power on home search automatically performs home search when power is supplied to the

system or the system is reset.

Name

Selection

Default value

Power On Home Search

Enable/Disable

Disable

When you set power on home search to [Enable], home search related settings must be

done separately. If you do not fully understand before starting this operation, it may

cause fatal injury.

= Do not change [Power On Home Search] setting while in operation. Change in the main

window after the operation is stopped.

If it is enabled along with [Power On Program Start], the program automatically starts

after home search is complete. However, this method is not stable, so set only one of

two to [Enable]. If you need to use these two functions together, enable [Power On

Program Start] and then set HOM (home search) command at the first step of the

program.

f sz
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3.6.1.8 Power On Program Start

Power On Program Start automatically operates registered programs when power is supplied to
the system or the system is reset.

Name Selection Default value
Power On Program Start Enable/Disable Disable

A Caution

When you use [Power On Program Start], use TIM (timer) command for the first step
and set the command to be executed after a specified time. Using timer command is

more stable than auto-starting the program immediately after power is turned ON.

= Do not change [Power On Program Start] setting while in operation. Change in the main

window after the operation is stopped.

= Do not edit or change [Operation Mode] or [Parameter] section while the program is
running by [Power On Program Start]. Change in the main window after stopping the

program.

= Ifitis [Enabled] on [Power On home search], the program automatically starts after
home search is complete. However, this method is not stable, so set only one of two to
[Enable]. If you need to use these two functions together, enable [Power On Program

Start] and then set HOM (home search) command at the first step of the program.

3.6.1.9 Input 0, 1(General purpose input O, 1) Level

Name Selection Default value
InputO Level
Low/High Low
Input1 Level

It sets active level of general purpose inputs 0, 1.
= Low: Activates input signal when the limit input signal is connected to GEX.

= High: Activates input signal when the limit input signal is Open.
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3.6.2 Parameter

[¥ Axis] Parameter

Speed Mulkiplier 10

Jerk Speed 1000

Acceleration Rate 1

Deceleration Rate 400

Start Speed 2l

Drrive Speed 1 10
SR .

pesd 3 1000 — 1 5 Selection and

Drive Speed 4 &000 Default value

Past Timer 1 10

Post Timer 2 000

Post Timer 3 000

Saoftware Limit + 8385607

Softweare Limit - -3388603

End Pulse Width 100

Pulse Scale Nurnerator (1000

Pulse Scale Denominator (1000

Name Description Selection ?/e;ﬁjuelt

Speed Multiplier Speed multiplier 1to 500 10
Jerk Speed Jerk speed 1 to 65,535 1,000
Acceleration Rate Acceleration rate 1 to 8,000 400
Deceleration Rate Rate of deceleration | 1 to 8,000 400
Start Speed Initial speed 1to 8,000 50
Drive Speed 1 Drive speed 1 1 to 8,000 10
Drive Speed 2 Drive speed 2 1to 8,000 100
Drive Speed 3 Drive speed 3 1 to 8,000 1,000
Drive Speed 4 Drive speed 4 1 to 8,000 8,000
Post Timer 1 Post timer 1 1 to 65,535 (unit: msec) 10
Post Timer 2 Post timer 2 1 to 65,535 (unit: msec) 100
Post Timer 3 Post timer 3 1 to 65,535 (unit: msec) 1,000
Software Limit+ Software limit + -8,388,608 to +8,388,607 +8,388,607
Software Limit- Software limit- -8,388,608 to +8,388,607 -8,388,608
End Pulse Width(msec) \E)V:j\'iﬁ ending pulse 1 to 65,535 (unit: msec) 100
Pulse Scale Numeration ls\léjarreerator of pulse 1 to 65,535 1,000
Denominaton nisescale | 11065538 1000
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3.6.2.1 Speed Multiplier

Speed multiplier decides speed parameter multipliers for drive speed, initial speed and high/low
home search speed.

Name Selection Default value
Speed Multiplier 1 to 500 10

The setting range of speed parameters for drive speed, acceleration/deceleration speed, initial
speed and high/low home search speed is 1 to 8,000. If using above this range, make sure to
properly set a speed multiplier. The range of speed multiplier is max. 500. If setting bigger speed
multiplier, it is able to drive in high speed but it decreases the speed resolution. So set the
multiplier to the minimum value needed to accept the scope of drive speed.

Ex.

To use the drive speed up to 40 KPPS, the multiplier 5 can be used because the speed setting
range is 1 to 8,000. (8,000 X 5 = 40KPPS)

A Caution

Do not change speed multiplier while driving.
Speed may become discontinuous.
3.6.2.2 Jerk Speed

Jerk speed is a parameter used to decide acceleration and deceleration rates in a given time in
an S curve drive.

Name Selection Default value
Jerk Speed 1 to 65,535 1,000

With jerk speed value as K, the actual jerk speed can be calculated with the following formula.

PPS) _ 62.5 x 10°
Ex.

SEC? K
When K is 625 and speed multiplier is 10, the jerk speed is as following.

62.5 x 108
Note

625
Jerk speed: Acceleration /Deceleration rates of Acceleration /Deceleration speed per unit of time.

For further details, refer to ‘5.1.2.4 S Curve’.

Jerk Speed ( X Speed multiplier

Jerk Speed (PPS/SEC?) = x 10 = 1MPPS/SEC?
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3.6.2.3

3.6.2.4

Acceleration Rate

Acceleration rate is a parameter representing acceleration value in acceleration/deceleration
drive.

Name Selection Default value
Acceleration Rate 1 to 8,000 400

With acceleration rate as A, the actual acceleration speed can be calculated with the following
formula.

Acceleration Speed Drive Speed -Initial Speed

125x% Speed Multiplier

A=

Acceleration Speed (PPS/SEC) =

Time

To run acceleration /Deceleration drive, initial speed, drive speed, acceleration rate and
deceleration rate must be set in [Parameters]. (When running symmetric acceleration/
deceleration drive, it uses acceleration rate when decelerating, so it does not need to separately
set deceleration rate.)

Parameter setting for acceleration to reach 20,000 pps in 0.3 sec starting from the initial speed
of 500 pps:

Acceleration(PPS/SEC) = (20,000 - 500) / 0.3 = 65,000 PPS/SEC
A =65,000/ (125 x Speed Multiplier) = 520 / Speed Multiplier

= When speed multiplier is 10, acceleration rate set value A = 65,000/1250 = 52

= Initial speed set value SV = Initial speed / Speed multiplier = 500 / 10 = 50PPS

= Drive speed set value V = Drive speed / Speed multiplier = 20,000/10 = 2,000PPS
For further details, refer to ‘5.1.2.2 Symmetric Trapezoidal Acceleration/Deceleration Drive’.

Deceleration Rate

The parameter representing deceleration value in accel/decel drive.

Name Selection Default value
Deceleration Rate 1 to 8,000 400

With deceleration rate as D, the actual deceleration speed can be calculated with the following
formula.

Deceleration Rate Drive Speed - Initial Speed

D= 125% Speed Multiplier Deceleration Speed (PPS/SEC) =

Time

When running asymmetric acceleration/deceleration drive, you must set deceleration rate after
deceleration value has been set to [Decel] in mode setting.

For further details, refer to ‘5.1.2.3 Asymmetric Trapezoidal Acceleration/Deceleration drive’.

s
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3.6.2.5 Start Speed

Start and end speed in acceleration/deceleration drive.

Name Selection Default value
Start Speed 1 to 8,000 50

With initial speed value set as SV, the actual initial speed is calculated with the following formula.

Initial Speed (PPS) =SV x Speed Multiplier

= If drive speed > initial speed: Run acceleration/deceleration drive.
Acceleration/deceleration speed parameters must be set.

= If drive speed < initial speed: Do not run acceleration/deceleration drive and run

A Caution

If initial speed is set too high, the motor is likely to step out and not work. Therefore, set initial
speed within the stepping motor's starting pulse rate.

3.6.2.6 Drive Speed 1 to 4

Atotal of 4 kinds of drive speed can be set for each axis of Motion Controller. Select one from
drive speed 1 to 4 when in drive.

constant speed drive from the beginning.

Name Selection Default value
Drive Speed1/2/3/4 1 to 8,000 10/100/ 1,000/ 8,000

With a drive speed set value as V, the actual drive speed is calculated with the following formula.

Drive Speed (PPS) = V x Speed Multiplier

= If drive speed > initial speed: Run acceleration/deceleration drive.
Acceleration/deceleration speed parameters must be set.

= [f drive speed < initial speed: Do not run acceleration/deceleration drive and run

constant speed drive from the beginning.

3.6.2.7 Post Timer 1 to 3

These are waiting times from the end of drive commands ABS, INC, LID, CID, FID and RID
execution to the start of the next step command.

Name Selection Default value
Post Timer1/2/3 1 t0 65,535 (msec) 10/100/ 1,000

There are three kinds of post timers. Use one of three preset post timers when you create
commands. (Select Timer 0 when program: do not use waiting time)

Note

The actual post timer value runs longer than set value (msec).
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3.6.2.8

3.6.2.9

Ex.

Software Limit+/-

It sets +/- direction software limit values. Software limit is a function that allows you to limit with
software without additional hardware limit sensor input.

Name Selection Default value
Software Limit + + 8,388,607
- 8,388,608 to + 8,388,607
Software Limit - - 8,388,608

Pulse scale numerator/denominator is applied to the set value. (For furter details, refer to
‘3.6.2.10 Pulse Scale numerator/denominator’.) The ranges in above table are values when
pulse scale numerator/denominator=1,000/1,000=1. To operate software limit, set [Enable] on
[Software Limit] of [Operation Mode] section. When the software limit value becomes the same
as the output pulse value, it stops slowly.

For further details, refer to ‘5.4.1 Limit Operation’.
End Pulse Width

It sets the width of end pulse outputted from n DRIVE/END signal of Parallel I/F connector at the
time the drive ends.

Name Selection Default value
End Pulse Width 1 to 65,535(msec) 100

To use end pulse width function, [End Pulse] must be set to [Enable] in operation mode. n
DRIVE/END outputs stay in OFF status while each axis is driving, and outputs pulse for the
duration of end pulse width when the drive ends.

If end pulse width is set to 1,000, it outputs pulse for 1,000 msec(1sec.) after the drive finishes.

Note

End pulse width runs longer than actual set value (msec).

o
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3.6.2.10 Pulse Scale numerator/denominator

These are used to set the scale of pulse actually output for the entered position data.

Name Selection Default value
Pulse Scale numerator

1 to 65,535 1,000
Pulse Scale denominator

It is able to convert position data entered via this function to other units such as mm or inches.
Use the formula below to set..

Pulse value = Input value X (Pulse Scale numerator/Pulse Scale denominator)

Display value = Pulse value X (Pulse Scale numerator/Pulse Scale denominator)

To convert input unit to 1 mm when pulse position movement of drive 1 is 0.01 mm:

Set pulse scale numerator/pulse scale denominator to 100/1. Enter 1(mm) in MotionStudio. It

outputs 100 pulses and displays the value as 1.00.

In this case, allowed input value range is converted to existing range (-8,388,608 to +8,388,607)
x 1/100 (-83,886.08 to +83,886.07).

Desired Position Input value/1 Pulse Position Movement value = 1/0.01 = 100/1

=  Puylse Scale numerator = 100

®  Pulse Scale denominator = 1

Allowed input value range: (-8,388,608 to +8,388,607) X 1/100 = -83,886.08 to +83,886.07

Note

The display value is the quotient of pulse scale denominator divided by pulse scale numerator
with decimal places, and displays up to 4 decimal places.

= Numerator = 1, Denominator = 1 — Quotient = 1, No decimal point
= Numerator= 100, Denominator = 1 — Quotient = 0.01, Displays 2 decimal points
= Numerator= 1, Denominator = 10 — Quotient = 10, Displays 10 times value

®=  Numerator= 1, Denominator = 100 — Quotient = 100, Displays 100 times value

A Caution

Pulse scale numerator, pulse scale denominator values affect all position data. Set these values
(motor rotation step angle or ball screw pitch) according to the environment. To change set
values, stop the system first.

Pulse scale numerator/denominator values are set to 1,000/1,000 = 1 by default, so input value
is the same as pulse value. The table below shows position data that is applied when scale
value changes.

Window Position data applied when scale value is changed
Main window Position
Parameter window Home Search Offset, Software Limit +/ -
Program edit window Position data for ABS/INC/LID/CID/FID/RID commands
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3.6.3

Home Search Mode

[¥ Axis] Home Search Mode
Step 1 Enable Disable
Skep 1 Direction -
Skep 2 Enable Disable
Skep 2 Direction -
Skep 3 Enable Dizable
Step 3 Direction -
Name <«—}5tep 4 Enable Disable
Skep 4 Direction - L5 Selection and
Position Clear Disable Default value
Mear Home Signal L
Home Signal Lewel L
Z Signal Level Loty
Home Search Low Speed (20
Home Search High Speed 1000
Home Search Offset 1000
. . Default
Name Description Selection VeI
Step 1 Enable Enable/disable step 1 Enable/Disable Disable
Step 1 Direction Step 1 search direction +/- -
Step 2 Enable Enable/disable step 2 Enable/Disable Disable
Step 2 Direction Step 2 search direction +/ - -
Step 3 Enable Enable/disable step 3 Enable/Disable Disable
Step 3 Direction Step 3 search direction +1/ - -
Step 4 Enable Enable/disable step 4 Enable/Disable Disable
Step 4 Direction Step 4 search direction +/ - -
Position Clear Position Clear Enable/Disable Disable
Near Home Signal Level | Near home signal (STOP 0) .
. Low/High Low
(n STOPO) Logical level
Home Signal Level i i
g Home signal (STOP1) logical Low/High Low
(n STOP1) level
. Encoder Z-phase signal
Z Signal Level
9 (STOP2) Low/High Low
(n STOP2) .
Logical level
Home Search
Home search low speed 1to 8,000 20
Low Speed
Home Search .
. Home search high speed 18,000 1,000
High Speed
Home Search Offset Home search offset 0 to 8,388,607 1,000
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There are 4 steps in home search, as in the image below.

N . HOME HONME

(STOPO) (STOP1)
Active zone Active zone Encoder
EE— Z-phase
I I 1 I | sror2
- Near home detection
route slow
==

Step 1 High speed near home search
Step 2 Low speed home search | - Immediately stop home detection route
Step3 Low speed Z-phase search | o— Instant stop at detection of Z-phase

I (==
Step 4 ) High speed offset movement

. <=

For further details, refer to ‘3.7.3 HOM (Home search) .
3.6.3.1 Step 1 to 4 Enable

Name Selection Default value
Step 1 to 4 Enable Enable/Disable Disable

It sets whether to use each step or not in home search.
= Disable: The specified step does not run, and proceeds to the next step.

= Enable: It performs search operation of each step in specified direction and then moves

to the next step.

3.6.3.2 Step 1 to 4 Direction
Name Selection Default value

Step 1 to 4 Direction +/ - -

It sets the direction of detection for each step. Check detection position and set properly.
= +: Drive pulse is out in + direction (CW).
. - : Drive pulse is output in - direction (CCW).

3.6.3.3 Position Clear

Name Selection Default value

Position Clear Disable/Enable Enable

If this is set to [Enable], it initializes position counter when home search ends.
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3.6.3.4

3.6.3.5

3.6.3.6

3.6.3.7

Near Home Signal Level(n STOPO logical level)

Name Selection Default value
Near Home Signal Level

(n STOPO)

Low/High Low

It sets active logical level of Near Home signal (n STOPO) used for home search step 1 home
search high speed. Near home signal (n STOPOQ) of each axis is Pin 11 of CN4, 5.

= Low: It starts detection for Step 1. When the signal is connected with GEX, it judges the

situation as active and slows to stop.

®  High: It starts detection for Step 1. When the signal is open, it judges the situation as

active and slows to stop.

Home Signal Level(n STOP1 logical level)

Name Selection Default value

Home Signal Level

Low/High Low
(n STOP1)

It sets active logical level of home signal (n STOP1) that is used for home search step 2 home
search low speed. Home signal (n STOP1) of each axis is Pin 10 of CN4, 5.

= Low: It starts detection for Step 2. When the signal is connected with GEX it judges the

situation as active and stops immediately.

= High: It starts detection for Step 2. When the signal is open, it judges the situation as

active and stops immediately.

Z Signal Level(STOP2 logical level)
Name Selection Default value
Z Signal Level (n STOP2) Low/High Low

It sets active logical level of Encoder Z-phase signal (n STOP2) used for home search step 3 Z-
phase search low speed. Z-phase signal (n STOP2) of each axis is Pin 9 of CN4, 5.

= Low: It starts detection for Step 3. When the signal is connected with GEX it judges the

situation as active and stops immediately.

®  High: It starts detection for Step 3. When the signal is open, it judges the situation as

active and stops immediately.

Home Search Low Speed

Name Selection Default value
Home Search Low Speed 1 to 8,000 20

It sets home search low speed. With home search low speed value set as LV, the actual home
search low speed is calculated with the following formula.

Low Speed(PPS) =LV x Speed Multiplier

& Caution

Set home search low speed lower than initial speed, because it has to stop immediately.

| 2
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3.6.3.8 Home Search High Speed

Name Selection Default value
Home Search High Speed 1 to 8,000 1,000

It sets home search high speed. Set home search high speed higher than initial speed to
perform Accel/Decel drive. With home search high speed value set as HV, the actual home
search high speed is calculated with the following formula.

High Speed(PPS) = HV x Speed Multiplier
3.6.3.9 Home Search Offset

It sets the amount of home search Step 4 high speed offset movement.

Name Selection Default value
Home Search Offset 0 to 8,388,607 100

It is able to set this value in mm or inches using pulse scale numerator/denominator in
parameters

For further details, refer to ‘3.6.2.10 Pulse Scale numerator/denominator’.

Pulse scale numerator and denominator values are the same when the product is shipped, so
the pulse value is displayed. Data setting range in pulse value is 0 to 8,388,607. Even if Step 4 is
set to [Enable], if you set home search offset to 0, the movement is not available. Likewise, even
if the home search offset is set, if you do not set Step 4 as [Enable], the movement is not
available.
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3.7 Program Commands
There are 17 program commands as listed in the table below.
Commere Command Description Remarks
Type
ABS Absolute position
movement
INC Relative position movement
HOM Home search
LID 2-axis linear interpolation
Drive command cIb 2-axis clockwise circle
interpolation
: : Only for
FID 2 ax GO Gz PMC-2HSP series
interpolation
RID _Z-aX|s CC?W circular
interpolation
ICJ Jump input condition
|nput/output IRD Wa|t|ng input
command OPC ON/OFF output port
OPT Output port ON pulse
JMP Jump
Program Control REP Start repetition
command RPE End repetition
END End the program
TIM Timer
Other command
NOP No operation

l s

© Copyright Reserved Autonics Co., Ltd.




Autonics 3 MotionStudio I

3.7.1 ABS (Absolute position movement)

A specified distance based on home is moved by using the absolute movement command.

Position Speed Timer E.P Bioth
Step No. ® |ABS v ||1000 1 L] L] w0 v
ol= Position Speed Timer E.P
-
¥ |ABS s ||l000 1 L] L] w
[ Entet ][ Insert H Delete H Reset ]

For further details, refer to ‘5.1.1 Fixed Pulse and Continuous Pulse Drive'.

= Position: Enter moving position in absolute value.
It is able to set this value in mm or inches using pulse scale numerator/denominator in
parameters.
For further details, refer to '3.6.2.10 Pulse Scale numerator/denominator’. Pulse scale
numerator and denominator values are the same when the product is shipped, so the

pulse value is displayed. Input range is -8,388,608 to +8,388,607.

= Speed: Select drive speed.
Set drive speed 1 to 4 for the purpose in [Drive Speed] on [Parameter].

= Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for the purpose in [Post Timer] on [Parameter]. Select timer 0O if you do not need to

set wait time.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation

Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

= Both: Set to 0 when X axis and Y axis are operated independently. Set to 1 when X axis
and Y axis are started at the same time. If [Both] are set to 1, the one axis that reaches
the specified step first waits for the other to get to the step and then they execute the
command simultaneously. Even though they start at the same time, the axis that finishes

the command first processes the next step first.

Note

[Both] is applied to only ABS, INC and HOM commands. If X axis uses one of ABS, INC, HOM
commands and sets [Both] as 1, the same command must be set for Y axis of the same step
number. If they have different commands, an error occurs. In PMC-2HSP series, for interpolation
commands (LID, CID, FID, RID), each axis starts at the same time without an additional [Both]
setting.
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3.7.2 INC (Relative position movement)

Starting from the current position, INC moves specified distance to relative position.

Position Speed Tirmer E.P Both
Step No. ¥ |INC  » | |1000 1 |0 |0 |0 v
0= Position Speed Tirner E.P
~
¥ | INC w | 1000 1 (0 (0 -
[ Enter ” Insert ” Dielete ” Reset ]

For further details, refer to ‘5.1.1 Fixed Pulse and Continuous Pulse Drive’.

= Position: Enter the moving position in relative value.
It is able to set this value in mm or inches using pulse scale numerator/denominator in
parameters
For further details, refer to '3.6.2.10 Pulse Scale numerator/denominator’. Pulse scale
numerator and denominator values are the same when the product is shipped, so the

pulse value is displayed. Input range is -8,388,608 to +8,388,607.

= Speed: Select drive speed.

Set drive speed 1 to 4 for the purpose in [Drive Speed] on [Parameter].

= Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for the purpose in [Post Timer] on [Parameter]. Select timer O if you do not need to

set wait time.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation

Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

= Both: Set to 0 when X axis and Y axis are operated independently. Set to 1 when X axis
and Y axis are started at the same time. If [Both] are set to 1, the one axis that reaches
the specified step first waits for the other to get to the step and then they execute the
command simultaneously. Even though they start at the same time, the axis that finishes

the command first processes the next step first.

Note

[Both] is applied to only ABS, INC and HOM commands. If X axis uses one of ABS, INC, HOM
commands and sets [Both] as 1, the same command must be set for Y axis of the same step
number. If they have different commands, an error occurs. In PMC-2HSP series, for interpolation
commands (LID, CID, FID, RID), each axis starts at the same time without an additional [Both]
setting.
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3.7.3 HOM (Home search)

Runs home search in order that has been set in home search mode.

E.F Baoth
Step No. ® [HOM v 0 w0 v
0 : E.P
¥ |HOM & 0 -
[ Enter ” Insert ” Dilete ][ Reset ]

For further details, refer to ‘3.6.3 Home Search Mode'.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation
Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

= Both: Set to 0 when X axis and Y axis are operated independently. Set to 1 when X axis
and Y axis are started at the same time. If [Both] are set to 1, the one axis that reaches
the specified step first waits for the other to get to the step and then they execute the
command simultaneously. Even though they start at the same time, the axis that finishes

the command first processes the next step first.

Note

[Both] is applied to only ABS, INC and HOM commands. If X axis uses one of ABS, INC, HOM
commands and sets [Both] as 1, the same command must be set for Y axis of the same step
number. If they have different commands, an error occurs. In PMC-2HSP series, for interpolation
commands (LID, CID, FID, RID), each axis starts at the same time without an additional [Both]
setting.
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3.7.4

LID (2-axis linear interpolation)- only for PMC-2HSP series

Performs 2-axis linear interpolation from present coordinate toward the end coordinate.

End Paosition F.L.5 Speed Timer E.P
Step No. ¥ LD |+ |1000 o |1 |0 |0 v
0= End Positian
~
Y 1000
[ Enter ” Insert ” Dielete ” Reset ]

For further details, refer to ‘5.2.1 Linear Interpolation (Command: LID)'.

=  End Position: This is the end coordinate, and the interpolation command is processed
toward this coordinate when doing 2-axis linear interpolation. Specify this position as a
relative coordinate against the present coordinate. Input range is -8,388,608 to
+8,388,607.

= FELS (Fixed Line Speed): 1 operates the command with constant linear velocity. Constant
linear velocity is a function that makes the resultant velocity constant during

interpolation. For further details, refer to '5.2.4 Constant Linear Velocity'.

= Speed: Select drive speed. Set drive speed 1 to 4 for the purpose in [Drive Speed] on

[Parameter].

= Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for your purpose in post timer parameters. Select timer 0 if you do not need to set

wait time.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation

Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

f s
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3.7.5 CID (2-axis clockwise circle interpolation)- only for PMC-2HSP
series

Runs a circle interpolation drive in clockwise direction of X,Y axes.

Radius F.L.5 Speed Timer E.P

Step No. ¥ |CID W |[1000 0 w1 (0 v (0 -

o

v

[ Enter ” Inserk ” Dielete ][ Reset ]

For further details, refer to ‘5.2.2 Circle Interpolation (Command: CID)'.

& Caution

Radius: Sets the radius of a circular interpolation. Specify a relative value against present

coordinate. Input range is 0 to 8,388,607.

Manual deceleration point: Manual deceleration point must be set because there is no
auto-deceleration for circular interpolation. Manual deceleration point is automatically
computed when the radius is entered, so it is not needed to enter a value for this field.
However, because of this manual deceleration point setting, 2 steps are required to
enter CID command. Select [Option]-[Calculator]-[Manual Deceleration Point] to see the

result.

F.L.S (Fixed Line Speed): 1 operates the command with constant linear velocity. Constant
linear velocity is a function that makes the resultant velocity constant during
interpolation.

For further details, refer to '5.2.4 Constant Linear Velocity'.

Speed: Select drive speed. Set drive speed 1 to 4 for the purpose in [Drive Speed] on

[Parameter].

Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for your purpose in post timer parameters. Select timer 0 if you do not need to set

wait time.

E.P (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation

Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

For CID (circle interpolation) command, [S Curve] on [Operation Mode] should be set as
[Disable]. If not, it may not move as the set drive speed. When doing interpolation drive, drive
speed of each axis varies and it performs linear and circle. However, [Speed] of [Node
Information] in MotionStudio displays the set drive speed of X axis which is different from the
actual driving speed.
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3.7.6

FID (Clockwise circular interpolation) — only for PMC-2HSP series

Runs a circular interpolation drive in clockwise direction of X,Y axes.

Center Position End Position F.L.5 Speed Tirmer E.P
Step No. ® |FID || 1000 1000 i} (|1 ([0 w0 w
0* Center Paositian End Position
w
¥ 1000 1000
[ Enter ][ Insert ][ Delete ][ Reset ]

For further details, refer to ‘5.2.3 Circular Interpolation (Command: FID/RID)’.

= Center Position: Sets center coordinate of each axis. Specify this position as a relative

coordinate against the present coordinate.

= End Position: Sets end coordinate of each axis. Specify this position as a relative

coordinate against the present coordinate.

= Manual deceleration point: Manual deceleration point must be set because there is no
auto-deceleration for circular interpolation. Manual deceleration point is automatically
computed when the radius is entered, so it is not needed to enter a value for this field.
However, because of this manual deceleration point setting, 2 steps are required to
enter CID command. Select [Option]-[Calculator]-[Manual Deceleration Point] to see the

result.

= FLS (Fixed Line Speed): 1 operates the command with constant linear velocity. Constant
linear velocity is a function that makes the resultant velocity constant during
interpolation.

For further details, refer to '5.2.4 Constant Linear Velocity'.

= Speed: Select drive speed. Set drive speed 1 to 4 for the purpose in [Drive Speed] on

[Parameter].

= Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for your purpose in post timer parameters. Select timer 0 if you do not need to set

wait time.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation
Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

A Caution

For FID (circle interpolation) command, [S Curve] on [Operation Mode] should be set as
[Disable]. If not, it may not move as the set drive speed. When doing interpolation drive, drive
speed of each axis varies and it performs linear and circle. However, [Speed] of [Node
Information] in MotionStudio displays the set drive speed of X axis which is different from the
actual driving speed.

I s
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3.7.7 RID (Counterclockwise circular interpolation)- only for PMC-
2HSP series

Runs a circular interpolation drive in counter-clockwise direction of X,Y axes.

Cenker Position End Position F.L.S Speed Timer E.P
Step No. ¥ RID + | 1000 1000 i} w1 w0 |0 v
o= Cenker Position End Position
-
¥ 1000 1000
[ Enter ][ Insert ][ Delete ][ Reset ]

For further details, refer to ‘5.2.3 Circular Interpolation (Command: FID/RID)’.

= (Center Position: Sets center coordinate of each axis. Specify this as a relative coordinate

against present coordinate.

= End Position: Sets end coordinate of each axis. Specify this as a relative coordinate

against present coordinate.

= Manual deceleration point: Manual deceleration point must be set because there is no
auto-deceleration for circular interpolation. Manual deceleration point is automatically
computed when the radius is entered, so it is not needed to enter a value for this field.
However, because of this manual deceleration point setting, 2 steps are required to
enter CID command. Select [Option]-[Calculator]-[Manual Deceleration Point] to see the

result.

= FELS (Fixed Line Speed): 1 operates the command with constant linear velocity. Constant
linear velocity is a function that makes the resultant velocity constant during
interpolation.

For further details, refer to '5.2.4 Constant Linear Velocity'.

= Speed: Select drive speed. Set drive speed 1 to 4 for the purpose in [Drive Speed] on
[Parameter].

= Timer: Specifies wait time between completion of movement to next step. Set timer 1 to
3 for your purpose in post timer parameters. Select timer 0 if you do not need to set

wait time.

= EP (End Pulse): When you select 1, it outputs end drive pulse to n DRIVE/END output
signal of parallel I/F. End pulse must be set to [Enable] in [End Pulse] on [Operation

Mode], and end pulse width must be set in [End Pulse Width] on [Parameter].

A Caution

For RID (circle interpolation) command, [S Curve] on [Operation Mode] should be set as
[Disable]. If not, it may not move as the set drive speed. When doing interpolation drive, drive
speed of each axis varies and it performs linear and circle. However, [Speed] of [Node
Information] in MotionStudio displays the set drive speed of X axis which is different from the
actual driving speed.
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3.7.8 ICJ (Jump input condition)
If the selected input port is in active state, jump to the specified step (Step No.). If the input port
is not in active state, proceed to the next step.

LP

Skep Mo,
Step No. % |IC] w0 ] v
0 3 Skep Mo, LP
¥ (oo w10 5 “
[ Enter ][ Insert ][ Delete ][ Reset ]

= Step No. : Specifies the step number to jump to. The range is 0 to 199.

= P No. (Input Port No.): Selects an input port number.
For more information about input port numbers, refer to '3.7.18 I/O Port'.

A Caution

Do not use ICJ command in a loop between REP and RPE commands.

3.7.9 IRD (Waiting input)
It moves to the next step when selected input port becomes active. If the input port is not in
active state, it remains in the current step until the port becomes active.

LP

Step No. X |IRD W i} w
0 : LFP
¥ |IRD L 5 v
[ Enter H Insert H Delete H Reset ]

= P No. (Input Port No.): Selects an input port number.
For more information about input port numbers, refer to '3.7.18 I/O Port’.

3.7.10 OPC (ON/OFF output port)

QP Mo, OngOff

Step No. K |OPC W ] (1 ~

o~ QP Mo, ongOff
v

¥ |OPC W 2 w1 v

[ Enter ][ Insert ][ Delete ][ Reset ]

It turns ON/OFF a selected output port (It turns ON/OFF the output of the open collector
transistor).

= O.P No. (Output Port No.): Selects output port number.
For more information about input port numbers, refer to '3.7.18 I/O Port’.

=  OFF/ON: 1 turns it ON. O turns it OFF.
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3.7.11 OPT(Output port ON pulse)

It turns ON a selected output port for the ON time period (It turns ON the output of the open
collector transistor).

on Time P No,  Mext Step
Step No. ¥ |OPT  |»||l000 o «||o 3z
o * On Time CuP Mo, Mext Step
b
¥ |OPT s ||1000 3 w1 w
[ Enter ][ Insert ][ Delete ][ Reset ]

= ON Time: Sets the duration to keep the output port ON. The range is 0 to 65,535 msec.
= O.P No. (Output Port No.): Selects output port number.
For more information about input port numbers, refer to '3.7.18 I/O Port’.

=  Next Step
*  ON: Moves to the next step regardless of output operation.

e OFF: Turns ON a selected output port for preset ON time period and moves to the
next step when the time period elapses.

3.7.12 JMP (Jump)
It jumps to the specified step (Step No.).

Step Mo,

Step No. X |MP w5
Step Mo,
0 ep Mo

Y |IMP o W |[L0

[ Enter H Insert H Delete ][ Reset ]

= Step No. : Specifies the step number to jump to. The range is 0 to 199.

A Caution

When using JMP command, pay attention to END command position.
Do not use JMP command in a loop between REP and RPE commands.
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3.7.13 REP (Start repetition)

It repeats the commands for specified times from the next step of this command to RPE (stop
repetition).

Repeat Count
Step No. ¥ |REF % |5
o * Repeat Count

v

¥ |REF W[5

[ Enter ][ Insert ][ Delete ][ Reset ]

®  Repeat Count: Specifies repeat times. The range is 1 to 255. RPE must be set below the

REP (greater step number). Low level repetition loop can be set up to 3 times.

REP

REP

REP

Repeats | Repeats | Repeats
3times | 10times 5 times

RPE

RPE

RPE

3.7.14 RPE (End repetition)

This is a stop command for REP (start repetition).

Step No. % |RFE %

o

v

¥ |RPE A

Enter ][ Insert ][ Delete ][ Reset

A Caution

Do not use JMP or ICJ command in a loop between REP and RPE commands.
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3.7.15 END (End the program)

It ends the program. This command must be entered at the end of a program.

Step No. X |END V|| || |

vl vl | |

[ Enter ][ Insert ][ Delete ][ Reset

3.7.16 TIM (Timer)

It performs waiting command for a specified time..

Cn Time
StepNo. ¥ |[TIM v ||1000 | |

el Wl ] |

[ Enter ][ Insert ][ Delete ” Reset ]

= On Time: Specifies the wait time in msec. The range is 0 to 65,535 msec.

Note

The actual TIM (timer) value runs longer than set value (msec).

3.7.17 NOP

It does not process anything.

Step No. ® |NOP V” || |

Note

If there are empty steps within the program range, use NDP to eliminate any blank steps. Blank
steps after END are not related.

¥ nor ] | |

[ Enter ][ Insett ][ Delete ” Reset
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3.7.18 1/0 Port
(1) Input ports list
Input Pin Pin . :
port Connector number description Signal Active state
General purpose
0 7 purp
input O
] 8 General purpose
input 1
CN4 Encoder X axis input
2 9
Z-phase
3 10 Home
Low/High
4 11 Near home owlHig
active setting
General purpose )
5 7 available
input 0
General purpose
5 8 purp
input 1
CN5 Encoder Y axis input
7 9
Z-phase
8 10 Home
9 11 Near home
10 6 STEPSLO
11 7 STEPSL1
Parallel I/F
12 CN3 8 STEPSL2 ) Fixed to low active
input
13 9 STEPSL3
14 10 STEPSL4
(2) Output ports list
Output Pin Pin . .
port Connector number description Signal Signal state
General purpose
0 5 purp
output 0
CN4 X axis output
] 5 General purpose
output 1
ON/OFF
General purpose
2 5
output 0
CN5 Y axis output
General purpose
3 6
output 1

fss
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4

Basic Control using MotionStudio and Parallel
I/F

Motion Controller has home search and 4 other run modes as described in the table below.
There are two ways to run each mode; using a PC program, MotionStudio, and using inputs
through Parallel I/F (CN3).

Run mode using Parallel I/F

Mode Overview Mode0(12) Model(13)
Home search Runs home search - -
Index mode _Selects a step from commands stored OFF OFF
in a program and runs only that step.
ON OFF
Joa mode Outputs drive only while command
g input signal is ON in +/- directions. Jog 1 mode: JOG (10) OFF

Jog 2 mode: JOG (10) ON

Starts drive output when the

Continuous mode cpmmand input signal turns ON in +/- OFF ON
directions once, and stops output
when at STOP.

Program mode Operates by registered program. ON ON

Note

In this chapter, mode numbers are expressed in ‘signal name (pin number)’ format.
ModeO (12): Mode 0 is Pin12 of parallel I/F connector.

A Caution

Do not execute commands with parallel I/F while motion controller and PC (MotionStudio) are
communicating.

Do not execute commands with MotionStudio while motion controller and parallel I/F are
communicating.(It is able to use for monitoring.) Double input may result in incorrect operation.
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4.1 Index Mode

Index mode selects and runs only one step from commands stored in a program.

(1) Index drive using MotionStudio
1st Run MotionStudio and select [Program] tab of [Operation] section.
2nd In [Control] section, enter the desired step number to run in [Step No.] field.

3rd Click [Step] to run the desired step.
For further details, refer to ‘3.4.7.2 Program’.

(2) Index drive with Parallel I/F(CN3) input

Index drive with parallel I/F(CN3) input is an operation that runs only one step selected from
stored programs and includes one of ABS, INC, LID, CID, FID and RID commands. To run
index drive, the relevant command must be included in the specified program step. If you
execute other than the relevant command, an error occurs.

1st Assign run modes: Mode0(12)=0OFF, Mode1(13)=0FF

2nd Assign axes: X(4), Y(5)

3rd Assign step number: You can assign a step number from 0 to 63 as a combination of
STEPSLS5 to STEPSLO. You cannot assign step numbers 64 to 199.

4th Turn input signal STROBE(3) ON for more than 10 msec, and it runs the specified
step.

Ex.

If Step 10 is selected, it combines STEPSL5 to STEPSLO as a binary number and enters 001010.

For more information about assigning step numbers, refer to example of assigning program
steps in of ‘2.4.3 Parallel I/F Connector(CN3) (5) Pin number 6, Pin number 7.’

Note

For PMC-2HSP series, precautions for executing interpolation commands (LID, CID, FID, RID).
= Both X and Y axes must be selected at the same time.

= Make sure to assign starting step numbers for CID (2 steps) and FID, RID (3 step)

commands.
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4.2

Jog Mode

Jog mode outputs drive pulse in the + or - direction while input signal is ON.

€3

€3

Jog drive using MotionStudio

1st Run MotionStudio and select [Manual] tab of [Operation] section.

2nd In [Control] section, select [Jog] in [Mode Select].

3rd Click [CW(+)] or [CCW(-)] to run the drive.

4th The drive operation stops when the clickings are stoped.

For further details, refer to ‘3.4.7.1 Manual'.

Jog drive with Parallel I/F(CN3) input

Jog 1 and Jog 2 modes are for jog drive with parallel I/F(CN3) input.

Jog 1 mode, comprised of a signal for assigning X(4), Y(5) axes and a signal for running
RUN+(6), RUN-(7), operates in the same direction when running both axes.

Jog 2 mode has separate run signals for + and - directions (JOG X+(6), JOG X-(7), JOG
Y+(4), JOG Y-(5)), so you have a variety of run directions to choose from.

Refer to the following table to set each jog mode.

Jog 1 mode

Jog 2 mode

Assign run modes : Mode0(12)=0ON,
Model(13)=0FF

Assign axes: X(4), Y(5)

speed 1 to 4 as a combination of SPDO

speed while driving.)

For further details, refer to ‘2.4.3 Parallel

number 9'.

Enter run signal: RUN+(6), RUN-(7)

Assign jog 1 mode: Assign JOG (10)=0OFF

Assign drive speed: Select one from drive

(8) and SPD1(9). (It is able to change the

I/F Connector(CN3) (6) Pin number 8, Pin

Assign run modes : Mode0(12)=0ON,
Model(13)=0OFF

Assign jog 2 mode: Assign JOG (10)=ON
Assign drive speed: Select one from drive
speed 1 to 4 as a combination of SPDO
(8) and SPD1(9). (It is able to change the
speed while driving.)

For further details, refer to ‘2.4.3 Parallel
I/F Connector(CN3) (6) Pin number 8, Pin
number 9'.

Enter run signal:

X axis + direction: JOG X+(6)
X axis - direction: JOG X-(7)
Y axis + direction: JOG Y+(4)
Y axis - direction: JOG Y-(5)
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4.3

Continuous Mode

Continuous mode outputs pulse consecutively in a specified direction when drive signal is
activated. It stops when STOP signal is ON or limit signal in the progressive direction becomes
active.

(1) Continuous drive using MotionStudio
1st Run MotionStudio and select [Manual] tab of [Operation] section.
2nd In [Control] section, select [Continuous] in [Mode Select].
3rd Select a speed from the select mode box in [Control] section. (It is able to change the
speed while driving.)
4th Click [CW(+)] or [CCW(-)] to run the drive.
5th It stops when the stop(m) button is clicked or limit signal in the progressive

directionbecomes active.
For further details, refer to ‘3.4.7.1 Manual'.

(2) Continuous drive with Parallel I/F(CN3) input

1st Assign run modes : Mode0(12)=0OFF, Mode1(13)=ON

2nd Assign axes: X(4), Y(5)

3rd Assign drive speed: Select one from drive speed 1 to 4 as a combination of SPDO (8)
and SPD1(9). (It is able to change the speed while driving For further details, refer to
‘2.4.3 Parallel I/F Connector(CN3) (6) Pin number 8, Pin number 9'.

4th Turn ON RUN+(6), RUN-(7) inputs to run the drive.

5th It stops when STOP(11) was ON or limit signal in the progressive directionbecomes

active.
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4.4 Program Mode
Program mode runs a registered program.

(1) Program drive using MotionStudio
1st Run MotionStudio and select [Program] tab of [Operation] section.
2nd Enter program commands in [Edit] section.

3rd Click [Run] to run program drive.
For further details, refer to ‘3.4.7.2 Program’.

(2) Program drive with Parallel I/F(CN3) input

The program must be stored in Motion Controller's memory to run program drive with
parallel I/F (CN3) input.

1st Assign run modes : Mode0(12)=ON, Mode1(13)=ON

2nd Assign axes: X(4), Y(5)

3rd Assign starting program step number: It is able to select a step number from 0 to 63
as a combination of STEPSL5 to STEPSLO. However, it is not able to assign step
numbers 64 to 199.

4th Turn ON input signal STROBE(3) for more than 10 msec to run the drive.

For more information about assigning step numbers, refer to example of assigning program
steps in of ‘2.4.3 Parallel I/F Connector(CN3) (5) Pin number 6, Pin number 7.’

If step 10 is selected, it combines STEPSL5 to STEPSLO as a binary number and enters 001010.

4.5 Home Search

Home search runs according to the set value for the mode in the properties section.
For further details, refer to ‘3.6.3 Home Search Mode’.

(1) Home search using MotionStudio
1st Run MotionStudio and select [Manual] tab of [Operation] section.
2nd Select an axis (X or Y) from [Select Axis] in [Home Search] section.
3rd Click [Run] to run home search.

4th Home search runs according to the set value for the mode in the properties section.
For further details, refer to ‘3.4.7.1 Manual'.

(2) Home search with Parallel I/F(CN3) input
1st Assign run modes: X(4), Y(5)
2nd Turn ON input signal HOME(2) for more than 10 msec to run home search on
specified axis. Home search runs according to the set value for the mode stored in

motion controller memory.
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5 Motion Controller Function

5.1 General Drive

51.1 Fixed Pulse and Continuous Pulse Drive

Drive pulse output on each axis is basically in +/- directions by drive commands of a fixed or
continuous pulse.

5111 Fixed Pulse Drive

Fixed pulse drive is used to move something a fixed amount. It performs fixed speed or
accelerated/decelerated drive for a specified number of output pulses. Accel/decel fixed pulse
drive starts to reduce speed when remaining output pulse is less than the pulse used for
acceleration. It ends drive when it finishes generating pulse, as shown in the image below.

A
Speed
Stop when specified
number of pulse is
reached
Acceleration Fixed speed Deceleration
. zone | zone | zone R
>
Time

Speed multiplier, initial speed, drive speed, and acceleration rate must be set in [Parameter] to
run fixed pulse acceleration/deceleration drive. For asymmetry acceleration/deceleration drive, it
is needed to select [Decel] for [Deceleration Value] in [Operation Mode] and then set the
deceleration rate separately.
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5.1.1.2

Continuous Pulse Drive

Continuous pulse drive outputs drive pulse sequentially until the stop command from the high
level or external stop signal becomes active. Continuous mode and home search mode are in
this category. Decelerating stop and immediate stop are in stop commands. Slow stop is applied
in almost every case except when drive speed is lower than initial speed, reset and emergency
stop.

Relative and Absolute position movement: For drive movement, there are relative and absolute
position movements. Absolute and relative movements belong to fixed pulse drive.

= Absolute position movement drives from home (0, 0) to the position of a specified

distance. This is ABS command in program mode.

Example of absolute position movement

Absolute position movement uses home (0, 0) as a base point for movement command, unlike
relative position movement.

For example, if you execute the absolute position movement command ABS for 9,000 pulse 3
times, it moves to A in the image. In order to move to points A, B, C, as in a absolute position
movement, you need to set ABS commands for each of 9,000/18,000/27,000 pulse.

Home A B C

9000pulse

—_—

18000pu|s¢3
- 27000pulse
| >
— I| |I I| |I I| |I Il_lI
I

= Nemzzzzmzzzz.mzzzzzmm%

= Relative position movement sets a distance to drive from present coordinates. This is

INC, LID, CID, FID, or RID command in program mode, and preset mode of [Manual] tap.

Example of relative position movement
Move relative position works as shown in the image below.

For example, if you execute relative position movement command INC for 9.000 pulse 3 times, it
moves to points A—»B—C.

A B C
9000pu|se‘

Home
9000pulse | 9000pulse
- >

— L L L
T [ ] [ ]
'|| \emzzzzmzzz7zm7

ZIlZ

"7
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51.2

5.1.2.1

5.1.2.2

Speed Curve

Drive pulse generation on each axis is performed by +/- direction fixed pulse drive command or
continuous pulse drive command. However, it can be performed with fixed speed, trapezoidal
acceleration/deceleration, and S acceleration/deceleration speed curve by operation mode
setting or by use of parameter values.

Constant Speed Drive

Constant speed drive outputs pulse at a constant speed. When drive speed is less than or equal
to initial speed, motion controller performs constant speed drive. In order to run constant speed
drive, speed multiplier, initial speed and drive speed must be set in parameters.

Speed

Initial
speed

Drive
speed

Time
Symmetric Trapezoidal Acceleration/Deceleration Drive

=  Trapezoidal acceleration/deceleration drive accelerates from initial speed to drive speed

Trapezoidally with an inclination of specified acceleration.

= It is required to select [Accel] for [Deceleration Value] in [Operation Mode], and set

speed multiplier, acceleration rate, start speed and drive speed in [Parameter].

= [t counts the pulses consumed while accelerating to a specified drive speed, and starts
decelerating when the remaining output pulse becomes less than accelerating pulse.
This decelerating drive reduces speed to initial speed with specified acceleration. In
continuous pulse drive, it decelerates to initial speed when the stop signal is activated,
and stops immediately when it reaches initial speed.

Speed A

Drive
speed

Acceleration Deceleration

(Inclination)

If output pulse number is low and

~“— does not reach drive speed

Initial
speed

© Copyright Reserved Autonics Co., Ltd.



Autonics 5 Motion Controller Function I

5123 Asymmetric Trapezoidal Acceleration/Deceleration drive

= Asymmetric trapezoidal acceleration/deceleration drive (acceleration and deceleration
speeds are not equal) is available in motion controller. There are cases you must apply
different acceleration and deceleration speeds for vertical movement. This is because an
acceleration caused by gravity is applied to an object when you move the object
vertically, as in the case of a stacking machine for semiconductor wafers. Asymmetric

trapezoidal acceleration/deceleration drive is used for cases like this.

= It is required to select [Decel] for [Deceleration Value] in [Operation Mode], and set
speed multiplier, acceleration rate, deceleration rate, start speed and drive speed in
[Parameter].

*  When deceleration is greater than acceleration
Speed (pPS)"'

Drive speed
L e e e e Ly

Deceleration
D=145kpps/sec

I Acceleration
A=36kpps/seg

Initial speed
SV=1k

0.8 1.2 14 Tim:(sec}
e When acceleration is greater than deceleration

&

Speed (pps)

Drive speed
Ve3lk==—"=

Deceleration
D=36kpps/sec

Acceleration
A=145kpps/ sec

Initial speed
SV=1k

0.2 0.6 |‘4Time75ec)
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5124 S Curve

S curve generates an S shape speed curve according to linear increase/decrease of drive
acceleration/deceleration. It smoothly increases and reduces speed when starting and stopping,
and helps achieve smoother operation. When the drive starts and is accelerating, acceleration
increases linearly from 0 to a specified value (A) with an inclination of the the jerk speed (K). In
this case, the speed curve becomes an S-shape parabola. S curve supports symmetric type only.

A Caution

Precautions for S curve acceleration/deceleration drive

= In a fixed pulse S curve acceleration/deceleration drive, you cannot change speed while
driving.

®  For PMC-2HSP series, S curve acceleration/deceleration drive cannot be cannot be

performed in a circular or circle interpolation.

®  For a fixed pulse S curve drive, if you set the initial speed too low, the drive pulse may
end before the speed drops to initial speed when decelerating; or even after it reaches

the initial speed. It may not stop there and outputs the remaining drive pulse.

Speed 4
a b C d e f
Drive speed |---—---—1 —/—;-— \
Initial speed ] \_
Time
L
Accel/Decel
Jerk speed (inclination)
Specified value [——-— —7,/—_. —_———
Accel Decel Time
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Ex.

Examples of setting S curve acceleration/deceleration drive in [Parameter]
(Full S curve acceleration/deceleration)

It drives S curve for 0.4 seconds from initial speed 100 pps to drive speed 40 Kpps. Acceleration
is increased/decreased with constant jerk speed (K) when accelerating, therefore the speed
becomes parabola like S shape. Refer to the following graph.

Speed A
PPS

40000

20000

0

Acceleration g
PPS/SEC

200K

2000PPS

0

0.2

1st Initial speed as 0 is ignored.

2nd This is full S curve, so linearly accelerate to 20,000 pps for 0.2 seconds.

3rd Linearly decelerate to 40,000 pps for the remaining 0.2 seconds.

4th Acceleration increases linearly for 0.2 seconds and the speed, which is an integral
value of acceleration, is 20,000 pps. V = 20,000pps = 1/2 X 0.2 X A

According to the above formula, acceleration speed after 0.2 seconds is 20,000 X 2/0.2 =
200Kpps/sec, and the jerk speed (increased acceleration) is 200K/0.2 = 1,000Kpps/sec2.

Calculated actual values differ from set parameter values. Refer to the following table for

parameter and set value.

Parameter Set value Calculated actual value
Speed Multiplier 10 -
Jerk Speed K =625 ((62.5 X 10°) / 625) X 10 = 1,000Kpps/sec’
Acceleration Rate A =160 125 X 160 X 10 = 200Kpps/sec
Start Speed SV =100 100 X 10 = 1Kpps
Drive Speed V =4,000 | 4,000 X 10 = 40Kpps
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Examples of setting S curve acceleration/deceleration drive in [Parameter]
(Partial S curve acceleration/deceleration)

It drives a partial S curve acceleration for 0.6 seconds from initial speed 100 pps to 40 Kpps.
Refer to the following graph.

Speed 4
PPS

40000

30000

10000

0 0.2 0.4 06  ggc

Acceleration 4
PPS/SEC

200K

1000PPS
0 0.2 0.4 0.6 SEC

1st Initial speed as 0 is ignored.

2nd Linearly accelerate to 10,000 pps for 0.2 seconds.

3rd Maintains constant acceleration until it reaches 30,000 pps for the next 0.2 to 0.4
seconds.

4th Linearly decelerate to 40,000 pps for the remaining 0.2 seconds.
Acceleration increases linearly for the first 0.2 seconds and the speed, an integral
value of acceleration, will reach 10,000 pps. V = 10,000pps = 1/2 X 0.2 X A

With the above formula, acceleration at 0.2 seconds is 10,000 X 2/0.2 = 100 Kpps/sec, and the
jerk speed, the increased acceleration, is 100 K/0.2 = 500 Kpps/sec2. Calculated actual values
differ from parameter set values. Refer to the following table for parameter and set value.

Parameter Set value Calculated actual value
Speed Multiplier 10 -
Jerk Speed K = 1250 ((62.5 X 10°%) / 1,250) X 10 =500Kpps/sec’
Acceleration Rate A =80 125 X 80 X 10 = 100Kpps/sec
Start Speed SV =100 100 X 10 = 1Kpps
Drive Speed V =4,000 4,000 X 10 = 40Kpps

Comparing S curve and Trapezoid acceleration/deceleration drive

Trapezoid acceleration/deceleration may cause problems at start and end points in a very
sensitive system. When used for a system that must be heavy, fast and accurate, and
acceleration sharply changes at start and end points, it is hard on the system. On the other hand,
S curve smoothly increases acceleration at the start point and decreases it smoothly at the end
point. Therefore S curve acceleration/deceleration is recommended for sensitive systems.
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5.2 Interpolation Functions- only for PMC-2HSP series

You can use interpolation functions by entering relevant commands (LID, CID, FID, RID) in
program mode.

Note

Interpolation commands in PMC-2HSP series operate each step command individually, and
accel/decel occurs between interpolation commands. Therefore, it is not recommended to use
this function for applications that require constant speed without accel/decel on consecutive
interpolation (e.qg., laser processors).

521 Linear Interpolation (Command: LID)

Linear interpolation moves from the present position to end coordinates (target) in a straight line.
Interpolation drive requires setting relative end coordinates (X, Y) value for the present
coordinates (0, 0). The degree of position precision for the line is £0.5 LSB within all ranges.

Y
0 10000 20000 30000 X
-100001
-20000+
(30000. -20000)

The above image shows mation when the end coordinates are set to (30000, -20000) from the
present coordinates (0, 0). The coordinate range of X, Y axes is —8,388,608 to +8,388,607.
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522

5.2.3

Circle Interpolation (Command: CID)

Set radius for present coordinates to execute circle interpolation command in CW direction.
Radius must be set as a relative value for present coordinates. CID is a command for beginners.
Simply entering a radius can run circle interpolation.

Y

ary point Cenfer point
(0)\0) (500, 0)

X

The above image shows the motion of CID command with the radius set to 5000 from the
present position (0, 0). The radius of the circle is 5000, and it drives from present coordinates
(O, 0) to center coordinates (5000, 0) in CW direction. Radius range is -8,388,608 to +8,388,607.

Circular Interpolation (Command: FID/RID)

Set center and end coordinates for present coordinates to run a CW circular interpolation
command (FID), or CCW circular interpolation command (RID).

Center and end coordinates must be set as relative values for present coordinates. Circular
interpolation sets present coordinates to (0, 0) before starting interpolation drive, determines the
radius according to the center coordinates value and traces a circular arc.

Setting the end coordinates to (0, 0) runs circle interpolation.

Y

art point Center point X
(0,0) (500, 0)

(15000, 5000)

In the above image, center coordinates (5000, 0) and end coordinates (5000, -5000) are set
from present coordinates (0, 0) using FID command. The radius of the circle is 5000, and it
drives from present coordinates (0, 0) to end coordinates (5000, -5000) in CW direction.

Determining the end point in circular interpolation

Circular interpolation sets present coordinates to (0, 0) before it starts interpolation drive. Radius
is determined by the center coordinate value, and it is used to trace a circular arc. Circular arc
computing error is £1 LSB throughout the interpolation coordinate range, so the specified end
point is not guaranteed to be on the trace of the circular arc. Therefore we determine the point of
time when the high limit of each end point is equal to the value of the short axis, as the end of
circular interpolation. (Refer to the image and note below.) The error tolerance for a specified arc

B2
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curve is +1 LSB throughout all interpolation ranges and the interpolation speed is 1 pps to 4
Mpps. The interpolation coordinate range is -8,388,608 to +8,388,607.

Short axis
Upper limit 0: Y axis
Upper limit 1: X axis

|' 3 or B Upper limit 2: X axis
! 4 200500 » Upper limit 3: Y axis
\ 4 I I,II % Upper limit 4: Y axis
A Upper limit 5: X axis
End point (702209 POt~ _ \ Upper limit 6: X axis
N - Upper limit 7: Y axis

In the above image, center coordinates (-200, 500) and end coordinates (-702, 299) are set from
present coordinates (0, 0) using RID command. It starts drive in CCW direction with the radius
defined by present and center coordinates. The specified end coordinates are on upper limit 4.
Therefore the Y axis is the short axis. When the Y axis value of the end coordinate reaches 299,
it is considered the end of interpolation.

Note

524

The short axis is the axis always with a lesser value when the values of X and Y are compared
at a random point within the relevant upper limit range. For example, within the range of upper
limit 0, Y axis is shorter because the values of Y axis are always less than that of X axis at any
point.

Constant Linear Velocity

Constant linear velocity control is a function that maintains constant resultant velocity of the axis
being interpolated based on the Pythagoras' theorem. The following image shows a trace of 2-
axis interpolation. As shown in the image, when drive pulse is being generated on both X and Y
axes, it moves a distance of 1.414 times compared to when drive pulse is generated on one axis.
Therefore resultant velocity of both axes becomes faster because it moves 1.414 times further
distance in the same time. If you need to keep the resultant velocities of both axes constant, the
drive pulse speeds of both axes must be set to 1/1.414 times. When executing circle

interpolation and circular interpolation, use of constant linear velocity function is recommended
for stable drive.

A

Y

\ 4
A\ 4

—» X axis Pulse Output

A\ 4

/ X axis + Y axis

A\ 4

Pulse Output

\4
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53 Home Search

As in the image below, home search is comprised of steps 1 to 4. To use home search function,
you need to set [Enable]/[Disable] for each step in home search mode and set the search
direction. Steps 1 and 4 perform search with the speed that set in home search high speed, and
steps 2 and 3 perform search with the speed set in home search low speed. Generally, set step
2 home search low speed as default and set the remaining steps according to the user
environment. When running all 4 steps, run them in the order as shown below.

Step 1 high speed Step 2 low speed Step 3 low speed Step 4 high speed
—_— —_— —_—
near home search home search Z-phase search offset movement
N . HOME HONME
(STOP0) (STOP1)
L —
Active zone Active zone Encoder
Z-phase
” H " .I “ STOP2
o Near home detection
route slow
=
Step 1 High speed near home search
Step 2 Low speed home search I - Immediately stop home detection route
Step3 Low speed Z-phase search l_..._ Instant stop at detection of Z-phase

Step 4 ~ High speed offset movement
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531 High Speed Near Home Search (Step 1)

It outputs drive pulse until near home signal (n STOPO) becomes active, in the direction
specified in home search mode and with the speed set in home search high speed. In order to
run high speed search, set the home search high speed value higher than initial speed. When
high speed near home search has started, it executes acceleration drive. The drive conducts a
deceleration stop when near home signal (n STOPO) becomes active.

STOPO Limit on search direction

Regular operation Active zone Active zone

Irregular operation 3

~
Specified search direction |:> =>

s s

Irregular operation 1 Irregular operation 2

Irregular operation

= Irregular operation 1: Near home signal (n STOPO) is active before start Step 1 —
Process Step 2

= Irregular operation 2: Limit signal in search direction is active before starting Step 1 —
Process Step 2

= Irregular operation 3: Limit signal in search direction is active while running — stop drive,

process Step 2

5.3.2 Low Speed Home Search (Step 2)

Outputs drive pulse until home signal (h STOP1) becomes active in the direction specified in
home search mode and with the speed that was set in home search low speed. In order to run
low speed search, set the home search low speed value lower than initial speed. When low
speed home search has started, it executes constant speed drive. The drive immediately stops
when home signal (n STOP1) becomes active.

STOP1 Limit on search direction

Active zone Irregular operation 1 Active zone

Regul ti
oguiar operation Irregular operation 3

Specified search direction I=> S
With normal operation '@ /
]

«Escape 4mSearch STOP1 in reverse dilection |

Irregular operation 2

Irregular operation
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5.3.3

A Caution

534

= Irregular operation 1: Home signal (n STOP1) is active before starting Step 2 — Move
until home signal (n STOP1) becomes inactive in the opposite search direction with
home search low speed — Process Step 2 when home signal (n STOP1) becomes

inactive

= Irregular operation 2: Activate the limit signal in the search direction before starting step
2 — Move in the opposite search direction at home search low speed until home signal
(n STOP1) becomes active — When home signal (n STOP1) becomes active, move in the
opposite search direction at home search low speed until it becomes inactive — When

home signal (n STOP1) becomes inactive, process step 2

= Irregular operation 3: Limit signal in search direction is active while running — Stop

drive — Perform irregular operation 2.

Low Speed Z-phase Search (Step 3)

Outputs drive pulse until encoder Z-phase signal (n STOP2) becomes active, in the direction
specified in home search mode and with the speed set in home search low speed. In order to
run low speed search, set the home search low speed value lower than initial speed. When low
speed Z-phase search has started, it executes constant speed drive. The drive immediately
stops when encoder Z-phase signal (n STOP2) becomes active.

ERROR 1: The encoder Z-phase signal (n STOP2) is active before starting Step 3 — End
home search with error status (make sure to adjust the system so step 3 starts when

encoder Z-phase signal (n STOP2) is in a stably inactive state.)

=  ERROR 2: Limit signal in search direction is active before starting step 3 — End home

search with error status

= ERROR 3: Limit signal in search direction is active while running — End home search

with error status

High Speed Offset Move (Step 4)

Outputs drive pulse to the amount assigned in home search offset, in the direction specified in
home search mode and with the speed that was set in home search high speed. This function is
used to move from the mechanical home position to working home position. You can end the
movement using the position clear setting and then initialize logical position and present position
counters.

Irregular operation

Limit signal in moving direction is active before starting step 4 or while running— End home
search

B w06
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5.35 Home Search Mode Setting Example
5.35.1 Setting Home Search with Only Home signal

This accomplishes home search with only one home signal by using both side terminals of

STOPO and STOP1 as the home signal. The following table shows an example.

: . Search
Input Signal and Logical Level Direction Search Speed
Step 1 STOPO signal, low (connect GEX) - direction 20,000pps
Step 2 STOP1 signal, low (connect GEX) - direction 200pps
Step 3 Do not run
Step 4 Move 3,500 pulse offset to + direction + direction 20,000pps
STOPO = STOP1 Limit on search direction
— Active zone Active zone
Search

S 1
tep direction I=>
Step 2 A B

7 ° .

=  Runs high speed home search (20,000 pps) with Step 1 and then slow when home

signal becomes active. The stop position is inside the active zone of home signal. So if

an irregular operation 1 of Step 2 occurs, it escapes in the opposite direction of search,

and then runs Step 2 normally to search home. If stop position of Step 1 is out of home

signal active zone, search direction limit is active. Irregular operation 3 will be performed.

= If home search start position is on A, Step 1 is not run and irregular operation 1 in Step

2 will be performed.

= If home search start position is on B, it runs Step 1 and then irregular operation 2 in

Step 2 after the limit in search direction becomes active.

Note

Install a limit sensor at the end of search direction and connect the signal to limit input (LMT+/-).
As Step 1 and Step 2 use the same signal, set the same logical level and search direction for
each of them.
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(1) Setting Parameter

Item Description = Remarks
value
Speed Multiplier Speed multiplier 10
Acceleration Rate Acceleration rate 400 Set thls. to slow §t0p within
home signal active zone
Start Speed Initial speed 50
(2) Search Home Search Mode
Item Description S Remarks
value
Step 1 Enable Enable/disable Enable | Enable
Step 1
Step 1 Direction S_tep l search - - direction
direction
Step 2 Enable Enable/disable Enable | Enable
Step 2
Step 2 Direction S.tep 2 search - - direction
direction
Step 3 Enable Enable/disable Disable | Disable
Step 3
Step 3 Direction S_tep 3 search -
direction
Step 4 Enable Enable/disable Enable | Enable
Step 4
Step 4 Direction S-tep 4 search + + direction
direction
Home Search Low Speed Home search low 20 Set a_v_a_lue that is smaller
speed than initial speed
Home Search High Speed Home search high 2,000
speed
Home Search Offset Home search offset 3,500
Position Clear Position clear Enable After home se:grch IS
complete position clear.
Near Home Signal Level n STOPO logical level | Low Active by connecting GEX
This is the same signal as
Home Signal Level n STOP1 logical level | Low STOPO, so logical level is the
same as STOPO.
Z Signal Level n STOP2 logical level | Low Not used
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54 Other Functions

54.1 Limit Operation

Hardware and software limits can be used to stop drive.

=  Hardware limit

Install a limit sensor to the machine to monitor system operation directly. Connect n
LMT+/- (Pin12, 13) to X and Y axes I/O connector (CN4, 5) in order to use it. Set limit

stop mode to instant/slow under operation mode.

= Software limit

Unlike the input of hardware limit signal by external sensor, this limit function is set

using internal position data. To operate software limit, it must be set to enable in

operation mode. High and low limit values can be set separately for X and Y axes in

software limit +/- item in parameters.

Operation Mode = Parameter =
value value
Software Limit+ 100,000
Software Limit Enable
Software Limit- -50,000

If set values are like these, position values work only within the range -50,000 to 100,000.

When out of this range, the drive slow stops.

Note

Hardware limit works independently regardless of the software limit settings, and only hardware

limit is operated during home search.
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542 General Purpose 1/0O Function

General purpose I/O function is able to set by application.
X, Y axes I/O connectors (CN4, 5)

1 Okg

nuFr)riT)er Signal name | Input/Output Description
5 n OUTO Output General purpose output 0
6 n OUT1 Output General purpose output 1
7 n INO Input General purpose input 0
8 n IN1 Input General purpose input 1
VEX(+24VDC)
+5V

$1G

=
=}
o
=
o
[
[
c
=

I

<General input signal circuit>

To use the general input function,

parameters.

b=
3
(8}
=
o
=
(]
c
=

<General output signal circuit>

set Input0, 1 Level (general input 0, 1 low/high) in

You can control ON/OFF of general output with program operation. A simple test is also

available in MotionStudio's I/O status window. (Double click the relevant output box to

generate pulse.)

Program commands that use general purpose I/O function are ICJ (jump input
condition), IRD (input waiting), OPC (ON/OFF output port) and OPT (output port ON

pulse).

For more information about each command, refer to ‘3.7.8 ICJ (Jump input condition)’, ‘3.7.9 IRD
(Waiting input)’, 3.7.10 OPC (ON/OFF output port)’, ‘3.7.11 OPT(Output port ON pulse)’.

543 Initialization Function

This function resets motion controller to its default values.
For further details, refer to ‘3.4.1.1 File (2)Initialization’.

B 10
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6 Communication Specification

6.1 Communication Overview

Serial communication port has USB, RS232C and RS485 interfaces.
The following table describes communication interfaces by model.

Model PMC-2HSP/2HSN-USB PMC-2HSP/2HSN-485

Communication USB/RS232C RS232C/RS485

Baudrate can be set to one of 9,600, 19,200, 38,400, 57,600 and 115,200 bps.
Supports all COM PORTSs that OS offers. (COM 1 to 254)

6.2 USB Communication

To use USB communication, connect USB connector (CN6) and PC's USB port with a
designated cable.

6.3 RS232C Communication

To use RS232C communication, connect RS232C connector (CN2) and PC's serial port with
designated cable.

PMC-2HSP, PMC-2HSN

CN2 RS232C Connector

DCD
RX
TX
DTR
GND
DSR
RTS
CTS
RI

TX
RX
GND

|O§O1-h¢a)l\)—l|

)
[
1
—
N

|v.ooo~1cnu1.hwn_.|

E—'[E]j
(61~ ; T
RJ-12

D-SUB 9p cable
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6.4 RS485 Communication

With RS485 multi-drop communication, you can connect up to 16 nodes as shown in the image
below. A node concurrently controls 2 axes, so you can control a total of 32 axes at the same
time with RS485 communication.

In order to communicate PC with RS485, you need 232 to 485 converter.

(1) Connecting PC and Nodes

Terminating
RS232C RS485 T resistance .
RxD — RxD . . (=) | rs485
TxD — TxD / \_/ ¢ \ ] DEVICE
GND—-GND ﬁ WA\ ’.-"If \\_\ ;’r \'\ [ \/ O\ [ A+ #16
/ / Y vl W \f W
RS232C Cable / . . VY vy
: SB(e) ./ [AF)B(-) || AM) B(-) Al+) B(-)
& [ G4 RS485 RS485 RS485
N} i /i DEVICE DEVICE |---| DEVICE
Computer ON({EK 41 P £15
LA

(The connected communication converter is SCM-38I of Autonics.)

(2) Wiring RS232C and SCM-38l cable
Refer to the following diagram to learn how to connect 232 to 485 converter and PC.

PC SCM-38I
w o ) ®
R0 o0 © 5
I ==onY O &
o |50 o
onp _\®/: ) ®

= We recommend to use twisted pair (Thickness: AWG-24) as the communication cable. If
you are not using twisted pair, we suggest you maintain the same lengths for A(+) and
B(-) cables.

= Effective communication range is within 800 m, and a maximum 16 nodes can be

connected.

= Attach terminating resistance (100 Q to 120 Q) to both ends of the communication line
after SCM-38I and lower level systems are connected. RS485 communications has
advantages such as faster baud rate and longer available communication distance.
However, it generates reflective waves due to impedance if a mismatch occurs among
communications lines, driver of RS485 and receiver. Use terminating resistance at both
ends of the network. This is because reflective waves can cause transmission error when
the wiring distance gets longer or when you use multi-drop communication.
(Terminating resistance: 100 to 120 Q)

= For more information about SCM-38], refer to “SCM series user guide”.
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(3) Node ID select
To control multi-axis with multi-drop communication, each node must be given a relevant ID

like below.
ce Autonics
CON2+ :;j kL one
CNI E:tf'%;i?’”
2 ong
CN3 PIF —
H| > CN5
DS~ ||
yay
Designated Designated
IDS D IDS D
0 1 8 9
1 2 9 10
2 3 A 11
3 4 B 12
4 5 C 13
5 6 D 14
6 7 E 15
7 8 F 16

For PMC-2HSP/2HSN-485 model, you can assign 16 IDs (0 to F) with the ID select switch
(IDS).
ID Select switch values are determined when the machine is being initialized with initial
power supply, so changing ID Select switch after power was ON cannot change IDs.

PMC-2HSP/2HSN-USB model does not have ID select switch but it has ID 1 by default.

A Caution

It may cause malfunction and product damage if you enter a duplicate node ID. Make sure

to check the ID before use.
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7 Communication Protocol
7.1 Specifications
ltem Description

Communication protocol | Modbus RTU

Protocol type Single master multi slave

Communication type RS485(RS232C uses single master single slave)
7.2 Interface

Iltem Description
Applied standard EIA RS 485-compliant
Max. number of
) 16 (address: 01 - 16)

connections

Communication method Two-wire, half duplex

Sync/Async

Asynchronous
communication
Effective communication
Max. 800 m
range
s S 9,600, 19,200, 38,400, 57,600, 115,200 bps
BPS (Bits Per Second).
( ) (%Device factory default: 9,600bps)

Response waiting time 5msto 99 ms

Start bit 1 bit (fixed)

Data bit 8 bit (fixed)

Parity bit None (fixed)

Stop bit 1 bit (fixed)

Protocol Modbus RTU
7.3 Communication Sequence

Autonics

1st Communication sequence is Modbus RTU(PI-MBUS-300-REV.J).

2nd The high level system initiates communication for more than 1 second (1000 ms)
after power is supplied.

3rd The high level system (PC) has the right to transmit first. When the high level system

initiates request, the lower level system (PMC) initiates response.
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7.4 Setting Slave Address

Slave addresses (IDs) must be set for Modbus Protocol communication frame.
PMC-2HSP/2HSN series uses RS232C communication or RS485 communication according to
the model. But RS232C communication is not a standard serial communication supporting single
master-multi slave. Therefore, in order to perform RS232C communication using Modbus
Protocol you need to set slave addresses as below.

Seires COmT““”'C ID Setting Method Assign
ation ed ID
RS232C 01
PMC-2HSP/2HSN-485 Set value with ID select switch (IDS)
RS485 01to 16
PMC-2HSP/2HSN-USB RS232C Fixed value 01

The slave addresses designated by ID select switch (IDS) setting are as below.

DS Desi?gated IDS DesigIJSated
0 01 8 09
1 02 9 10
2 03 A 11
3 04 B 12
4 05 C 13
5 06 D 14
6 07 E 15
7 08 F 16
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7.5 Other Communication Rules

When to perform Broadcast command, reserve separate broadcast addresses by the product
family to be used for slave addresses. OR the 80H to use function. Slave addresses that are
different to other in-house models must be assigned.

Support for broadcast command are available only for force single coil (Func 05 — 05 H),
preset single registers (Func 06 — 06 H) and preset multiple registers (Func 16 — 10 H),

and you need to OR the 80H to use each of these functions.

Slave addresses have 0x00 to OxFF (0 to 255) of data range. You can use and manage

broadcast commands with slave addresses as in the table below.

When writing broadcast command preset multiple registers, you cannot use more than

two commands.

Slave address Descriptioin
1t0 124 Unicast Slave address
128 Broadcast PMC series
A list of PMC-2HSP/2HSN series broadcast commands is as below.
Item Function No(Address)

Reset _ _ 00011(000A)
Force Single Coil

Emergency Stop 00012(000B)

Continuous drive 40001(0000)

Run Home Search 40001(0000)

End Home Search 40001(0000)
Preset Single Register

Pause Program Preset Multiple Register 40001(0000)

End Program 40001(0000)

Restart Program 40001(0000)

Set communication speed 40001(0000)

Start Program _ _ 40002(0001) to 40003(0002)
Preset Multiple Register

Start Program Step 40002(0001) to 40004(0003)

A Caution

When requesting data successively, up to 123 data (246 bytes) are available.

It is not able to read/write more than 2EA parameter setting group data successively.

(Error process: It processes as Error Code “03".)

A group of 50 addresses are configured/assigned to each parameter setting group and
data read/write is only possible within the same group. You cannot read/write data from

address 20 (parameter 1 setting group) to 70 (parameter 2 setting group).

If CRC16 error occurrs, you need to resend the relevant frame from the beginning.

If master sends commands with broadcast to slave, there is no individual response from slave.
Be careful to use broadcast command.

B 16

© Copyright Reserved Autonics Co., Ltd.



Autonics 7 Communication Protocol I

7.6 Exception Response-Error Code

If a communication error occurrs, set (1) uppermost bit of received command (function), send
response command and then transmit the exception code.

. Error Check(CRC16)
S| Add Function(Command) E ion Cod —
ave ress +80 H xception Code Lo(Low Hi(High
level) level)
1 Byte 1 Byte 1 Byte 1 Byte 1 Byte
| CRC16 |

1st ILLEGAL FUNCTION (Exception Code: 01 H)
The command is not supported.

2nd ILLEGAL DATA ADDRESS (Exception Code: 02 H)
The starting address of requested data does not match the address that the system
can transmit.

3rd ILLRGAL DATA VALUE (Exception Code: 03 H)
The number of requested data does not match the number that the system can
transmit.

4th SLAVE DEVICE FAILURE (Exception Code: 04 H)

Unable to normally process the requested command.

Ex.

Master tries to read output status (ON: 1, OFF: 0) of non-exist ing coil 01001(03E8 H) on slave
(address 01) side,

Request (Master)

Function Starting Address No. of Points Error Check(CRC16)
Slave Address | (Comma Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd) level) level) level) level) level) level)
01 H 01 H 03 H ESH 00 H 01H ##t H ##H

Response (Slave)

Function(Command)+8 Slitelf GEe.(ANE)

Slave Address OH Exception Code Lo(Low Hi(High
level) level)
O1H 81H 02 H ## H ## H
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7.7 Communication Command Frame Composition

7.7.1 Read Coil Status (Func 01 - 01 H)
= [t reads output (OX reference, coil) ON/OFF state inside slave device.
= It does not support broadcast.

Request (Master)

Function Starting Address No. of Points Error Check(CRC16)
Slave Address | (Comma | Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd) level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
I CRC16
Response (Slave)
Function Byte Count Error Check(CRC16)
Slave Address | (Comma (Number of Data Data Data Lo(Low Hi(High
nd) data byte) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
' CRC16 '

Master tries to read output state (ON: 1, OFF:0) of 10 EA inside the coil 00001(0000 H) to
00010(0009 H) on slave (address 01) side,

Request (Master)

No. of Points
. Starting Address (Number of data Error Check(CRC16)
Function
Slave Address (Command) byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
O1H O1H 00 H OO0 H 00 H OAH ##H #H# H

If the slave side coil 00008(0007 H) to 00001(0000 H) value is ON-ON-OFF-OFF-ON-ON-OFF-
ON, and 00010(0009 H) to 00009(0008 H) value is OFF-ON,

Response (Slave)

Eunaion Byte Count Data Data Error Check(CRC16)
Slave Address (Command) (Number of data (00008 to | (00010to | |o(Low Hi(High
byte) 00001) 00009) level) level)
01 H 01 H 02 H CDH 01 H ##H ##H

B us
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7.7.2

Read Input Status (Func 02 - 02 H)

It reads input (2X reference) ON/OFF state inside slave device.

It does not support broadcast.

Request (Master)

Function Starting Address Aeh Bl Error Check(CRC16)
Slave Address | (Comma (Number of data byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
i CRC16
Response (Slave)
Function Byte Count Error Check(CRC16)
Slave Address | (Comma (Number of Data Data Data Lo(Low Hi(High
nd) data byte) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
| CRC16

Master tries to read input state (ON: 1, OFF:0) of 10 EA inside 10001(0000 H) to 10010(0009 H)
on slave (address 01) side,

Request (Master)

Function

Starting Address

No. of Points
(Number of data

Error Check(CRC16)

Slave Address (Command) byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
O1H 02 H 00 H 00 H 00 H OAH ##H ## H

If Slave side 10008 (0007 H) to 10001 (0000 H) value is “ON-ON-OFF-OFF-ON-ON-OFF-ON”
and 10010 (0009 H) to 10009 (0008 H) value is “OFF-ON”,

Response (Slave)

Function Byte Count Data Data Error Check(CRC16)
Slave Address (Command) (Number of data (00008 to | (00010 to Lo(Low Hi(High
byte) 00001) 00009) level) level)
01H 02 H 02 H CDH 01H ##H #H#tH
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7.7.3

Read Holding Registers (Func 03 - 03 H)
It reads holding registers (4X reference) binary data inside slave device.
It does not support broadcast..

Request (Master)

Function Starting Address o, IS Error Check(CRC16)
Slave Address | (Comma (Number of data byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
I CRC16 I
Response (Slave)
Function | Byte Count Data Data Error Check(CRC16)
SlaVe b f 2 3 3 2 3 5
(Comma | (Numberof |"pinigh | Lo(Low | Hi(High | Lo(Low | Lo(Low | Hi(High
Address d data b
nd) ata byte) level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
I CRC16 |

Master tries to read the value of 2EA inside holding register 40001(0000 H) to 40002 (0001 H)
on slave (address 01) side,

Request (Master)

No. of Points
. Starting Address (Number of data Error Check(CRC16)
Function
Slave Address (Command) byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
O1H 03 H 00 H 00 H OO0 H 02 H ##H #H# H

If slave side 40001(0000 H) value is 555(22B H) and 40002(0001 H) value is 100(64 H),

Response (Slave)

Slave Function | Byte Count Data Data Error Check(CRC16)
Address | (€omma | (Numberof "yiHigh [ Lo(Low | Hi(High | Lo(Low | Lo(Low | Hi(High
nd) data byte) level) level) level) level) level) level)
O1H 03 H 04 H 02 H 2B H OO0 H 64 H ## H ##H
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7.7.4 Read Input Registers (Func 04 - 04 H)
It reads binary data in input registers (3X reference: 30001 to 31050) inside slave device.
It does not support broadcast.

Request (Master)

Function Starting Address Aeh Bl Error Check(CRC16)
Slave Address | (Comma (Number of data byte)
nd) Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
i CRC16 i
Response (Slave)
Function | Byte Count Data Data Error Check(CRC16)
Slave
(Comma | (Number of [piigh [ Lo(Low | Hi(High | Lo(Low | Lo(Low | Hi(High
Address d data b
nd) atabyte) | |eyel) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
I CRC16 d

Master tries to read the value of 2EA inside input register 30001(0000 H) to 30002(0001 H) on
slave (address 01) side,

Request (Master)

No. of Points
. Starting Address (Number of data Error Check(CRC16)
Function
Slave Address (Command) byte)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
01H 04 H 00O H 00 H 00O H 02 H ##H ## H

If save side 30001(0000 H) value is 10(A H) and 30002(0001 H) value is 20(14 H),

Response (Slave)

Slave Function | Byte Count Data Data Error Check(CRC16)
Address | (€omma | (Number of “pjiigh | Lo(Low | Hi(High | Lo(Low | Lo(Low | Hi(High
nd) databyte) | jevel) | level) | level) | level) level) level)
01 H 04 H 04 H 00 H O0AH 00 H 14H ## H ## H
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7.7.5 Force Single Coil (Func 05 - 05 H)

When tuning to ON (FFOO0 H) or OFF(0000 H), the state of single coil (0X reference: 00001 to
00050) inside slave device,

It supports boradcast.

Request (Master)

Function | Coil Address(address) Force Data(data) Error Check(CRC16)
Slave Address | (Comma Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd) level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
I" CRC16 I

Response (Slave)

Function Coil Address(address) Force Data(data) Error Check(CRC16)
Slave Address | (Comma Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd) level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
' CRC16 |

Master tries to turn ON coil 00001(0000 H) on slave (address 01) side,
Request (Master)

Coil
Siave Addrese Function Address address) .F0|"ce Data(data) Error Check(C'RC.16)
(Command) Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
01H 05 H 00O H 00 H FFH 00 H ## H ## H
Response (Slave)
. Sl Force Data(data) Error Check(CRC16)
Slave Address Function Address(address)
(Command) Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
01H 05 H 00O H 00 H FFH 00 H ## H ## H
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7.7.6

Preset Single Registers (Func 06 — 06 H)

Writes single holding register (4X reference: 40001 to 41150) binary data inside slave device.

It supports boradcast.

Request (Master)

Function Register Preset Data(data) Error Check(CRC16)
Slave Address | (Comma (O )
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
i CRC16
Response (Slave)
Function Register Preset Data(data) Error Check(CRC16)
Slave Address | (Comma LS 1)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte
' CRC16

Master tries to write 10 (A H) to holding register 40001(0000 H) on slave (Address 01) side,

Request (Master)

Function Register Preset Data(data) Error Check(CRC16)
Slave Address | (Comma adtlicssladdiess)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
01H 06 H 00 H 00O H 00 H OAH ## H ## H
Response (Slave)
Function Register Preset Data(data) Error Check(CRC16)
Slave Address | (Comma A0ULESHanIcss)
Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
nd)
level) level) level) level) level) level)
01H 06 H 00 H 00O H 00 H OAH ## H ## H
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7.7.7 Preset Multiple Registers (Func 16 - 10 H)

Successively writes binary data to holding register (4X reference: 40001 to 41150) inside slave
device.

It supports boradcast.

Request (Master)
Starting . Error Check
Function Address No. of Register Byte Data Data (CRC16)
Slave - - Count - :
Address (Comma Hi Lo Hi Lo (Number of Hi Lo Hi Lo
nd) (High (Low (High (Low data byte) (High (Low (High (Low Hi Lo
level) level) level) level) level) | level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte | 1Byte 1Byte | 1Byte 1Byte 1Byte 1Byte | 1Byte
I CRC16 }
Response (Slave)
Function Starting Address No. of Register Error Check(CRC16)
Slave Address | (Comma | Hi(High Lo(Low Hi(High Lo(Low | Lo(Low | Hi(High
nd) level) level) level) level) level) level)
1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte 1Byte

CRC16 '

Ex.I

Master tries to write 10(A H) to all holding register 40001(0000 H) to 40002 (0001 H) on slave
(address 01) side,

Request (Master)

Starting . Error Check
Function Address No. of Register Byte Data Data (CRC16)
Slave - : Count - :
Address (Comma Hi Lo Hi Lo (Number of Hi Lo Hi Lo
nd) (High (Low (High (Low data byte) (High (Low (High (Low Hi Lo
level) | level) level) | level) level) | level) | level) | level)
01H 10H 00 H 00 H 00 H 02 H 04H 00 H OAH 00 H OAH #H #H
Response (Slave)
. Starting Address No. of Register Error Check(CRC16)
Function — —— .
Slave Address (Command) | Hi(High Lo(Low Hi(High Lo(Low Lo(Low Hi(High
level) level) level) level) level) level)
01H 10H 00O H 00 H 00O H 02 H ## H ## H
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7.7.8 Read Coil Status (Func 01) / Force Single Coil (Func 05)

No. (Address) Func R/W Description Set range Unit Remarks
00001 to 00002 01/05 R/W Reserved
00003 (0002) 01/05 R/W | X axis general output O 0: OFF/1: ON - -
00004 (0003) 01/05 R/W | Xaxis general output1 | 0: OFF/1: ON - -
00005 (0004) 01/05 R/W | Xaxis DRIVE 0: OFF/ 1: ON - -
00006 (0005) 01/05 R/W | Xaxis ERROR 0: OFF / 1: ON - -
00007 (0006) 01/05 R/W | Y axis general output0 | 0: OFF/1: ON - -
00008 (0007) 01/05 R/W | Y axis general output1 | 0: OFF/1: ON - -
00009 (0008) 01/05 R/W | Y axis DRIVE 0: OFF/ 1: ON - -
00010 (0009) 01/05 R/W | Y axis ERROR 0: OFF / 1: ON - -
00011 (000A) 05 w Broadcast 1: Reset ;
Reset command
Broadcast Broad cast
00012 (000B) 05 w Emergency stop 1: Emergency Stop | -
command
00013 to 00050 01/05 R/W Reserved

7.7.9 Read Input Status (Func 02)

No.(Address) Func R/W Description Set range Unit Remarks
10001 (0000) 02 R X axis near home 0: OFF/1: ON - -
10002 (0001) 02 R X axis home 0: OFF/1: ON - -
10003 (0002) 02 R ;(haa)gz encoder z- 0: OFF / 1: ON ; ;
10004 (0003) 02 R X axis limit+ 0: OFF / 1: ON - -
10005 (0004) 02 R X axis limit- 0: OFF / 1: ON - -
10006 (0005) 02 R X axis EMG 0: OFF / 1: ON - -
10007 (0006) 02 R é axis generalinput | ee /4. o ; ;
10008 (0007) 02 R )1< axis generalinput | e /. o ; ;
10009 (0008) 02 R Y axis near home 0: OFF/1: ON - -
10010 (0009) 02 R Y axis home 0: OFF/1: ON - -
10011 (000A) 02 R :haa)gz encoder Z- 0: OFF / 1: ON ; ;
10012 (000B) 02 R Y axis limit+ 0: OFF / 1: ON - -
10013 (000C) 02 R Y axis limit- 0: OFF / 1: ON - -
10014 (000D) 02 R Y axis EMG 0: OFF / 1: ON - -
10015 (000E) 02 R g axis generalinput | e /4. o ; ;
10016 (000F) 02 R I axis generalinput | e /4. o ; ;
10017 (0010) 02 R HOME 0: OFF / 1: ON - -
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No.(Address) Func R/W Description Set range Unit Remarks
10018 (0011) 02 R STROBE : OFF/1: ON - -
10019 (0012) 02 R X : OFF/1: ON - -
10020 (0013) 02 R Y : OFF/1: ON - -
10021 (0014) 02 R MODEO : OFF/1: ON - -
10022 (0015) 02 R MODE1 : OFF/1: ON - -
10023 (0016) 02 R STEPSLO : OFF/1: ON - -
10024 (0017) 02 R STEPSL1 : OFF/1: ON - -
10025 (0018) 02 R STEPSL2 : OFF/1: ON - -
10026 (0019) 02 R STEPSL3 : OFF/1: ON - -
10027 (001A) 02 R STEPSL4 :OFF/1: ON - -
10028 (001B) 02 R STEPSL5 :OFF/1: ON - -
10029 to 10100 | 02 R Reserved
7.7.10 Read Input Registers (Func 04)
No.(Address) Func R/W Description Set range Unit | Remarks
30001 to 30100 04 R Reserved
30101 (0064) 04 R Software version 1 -
30102 (0065) 04 R Software version 2 -
30103 (0066) 04 R Software version 3 -
30104 (0067) 04 R Software version 4 -
30105 (0068) 04 R Model name 1 - ASCII
30106 (0069) 04 R Model name 2 - code
30107 (006A) 04 R Model name 3 -
30108 (006B) 04 R Model name 4 -
30109 (006C) 04 R Model name 5 -
30110 (006D) 04 R Model name 6 -
30111 (O06E) 04 R Reserved - -
30112 (006F) 04 R Reserved - -
30113 (0070) 04 R Reserved - -
30114 (0071) 04 R Reserved - -
30115 (0072) 04 R Reserved - -
30116 (0073) 04 R Reserved - -
30117 (0074) 04 R Reserved - -
30118 (0075) 04 R gggrzt;";us Start ; -
30119 (0076) 04 R Coil status Quantity - -
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No.(Address) Func R/W Description Set range Unit Remarks
Input status Start
30120 (0077) 04 R Address - - -
30121 (0078) 04 R Input status Quantity | - - -
Holding Register
30122 (0079) 04 R Start Address
Holding Register
30123 (007A) 04 R Quantity - - -
Input Register Start
30124 (007B) 04 R Address - - -
Input Register ) ) )
30125 (007C) 04 R Quantity
30126 to 31000 04 R Reserved
Present position High 1 byte within
31001 (03ES8) 04 R coordinate H -8,388,608 to - -
(X axis) +8,388,607
Present position Low 2 bytes within
31002 (03E9) 04 R coordinate L -8,388,608 to - -
(X axis) +8,388,607
Present position High 1 byte within
31003 (03EA) 04 R coordinate H -8,388,608 to - -
(Y axis) +8,388,607
Present position Low 2 bytes within
31004 (03EB) 04 R coordinate L -8,388,608 to - -
(Y axis) +8,388,607
31005 (03EC) 04 R Drive speed (X axis) 1 t08,000 - -
31006 (03ED) 04 R Drive speed (Y axis) 1 t08,000 - -
Running program
31007 (03EE) 04 R STEP number 0 to 199 - -
(X axis)
Running program
31008 (03EF) 04 R STEP number 0 to 199 - -
(Y axis)
1: 9,600/ 2: 19,200 /
31009 (03F0) 04 R Baud rate reading 3: 38,400/ 4: 57,600 / - -
5: 115,200
Whether connected
31010 (03F1) 04 R to main system or 0: OFF /1: ON - -
not **
X axis near home 0: OFF/1: ON - Bit 0
X axis home 0: OFF/1: ON - Bit 1
X axis encoder 0: OFF / 1: ON - Bit 2
Z-phase
X axis limit+ 0: OFF/1: ON - Bit 3
31011 (03F2) 04 R
X axis limit- 0: OFF/1: ON - Bit 4
X axis EMG 0: OFF/1: ON - Bit 5
X ais general 0: OFF /1: ON - Bit 6
input 0
X axis general 0: OFF / 1: ON - Bit 7
input 1
Y axis near home 0: OFF/1: ON - Bit 0
Y axis home 0: OFF/1: ON - Bit 1
31012 (03F3) 04 R -
¥ axis encoder 0: OFF / 1: ON - Bit 2
Z-phase
Y axis limit+ 0: OFF/1: ON - Bit 3
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No.(Address) Func R/W Description Set range Unit | Remarks

Y axis limit- 0: OFF / 1: ON . Bit 4
Y axis EMG 0: OFF / 1: ON . Bit 5
Y axis general 0: OFF / 1: ON . Bit 6
input 0
Y axis general 0: OFF / 1: ON - Bit 7
input 1
HOME 0: OFF / 1: ON - Bit 0
STROBE 0: OFF / 1: ON . Bit 1
X 0: OFF / 1: ON . Bit 2
Y 0: OFF / 1: ON . Bit 3
MODEQ 0: OFF / 1: ON . Bit 4
MODEL 0: OFF / 1: ON . Bit 5

31013 (03F4) 04 R
STEPSLO 0: OFF / 1: ON . Bit 6
STEPSL1 0: OFF / 1: ON . Bit 7
STEPSL2 0: OFF / 1: ON . Bit 8
STEPSL3 0: OFF / 1: ON . Bit 9
STEPSL4 0: OFF / 1: ON . Bit A
STEPSL5 0: OFF / 1: ON . Bit B
X axis software 0: OFF / 1: ON . Bit 0
Limit+ error
X axis software 0: OFF / 1: ON . Bit 1
Limit- error
X axis hardware 0: OFF / 1: ON - | Bit2
Limit+ error
X axis hardware 0: OFF / 1: ON . Bit 3
Limit- error
Error on X axis 0: OFF / 1: ON . Bit 4
emergency stop
X axis program 0: OFF / 1: ON . Bit 5
mode error

31014 (03F5) 04 R X axis home search | o ep ) q. gy ; Bit 6
mode error
X axisindexmode | o orp ) 1. oN - Bit 7
error
Y axis software 0: OFF / 1: ON ; Bit 8
Limit+ error
Y axis software 0: OFF / 1: ON . Bit 9
Limit- error
Y axis hardware 0: OFF / 1: ON . Bit A
Limit+ error
Y axis hardware 0: OFF / 1: ON . Bit B
Limit- error
Error at ¥ axis 0: OFF / 1: ON - | Bitc
emergency stop
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No.(Address) Func RIW Description Set range Unit | Remarks
Y axis program 0: OFF /1: ON - Bit D
mode error
Y axis home search 0: OFF/ 1: ON - Bit E
mode error
Y axis index mode 0: OFE/ 1: ON - Bit F
error
Run X axis 0: OFF / 1: ON - Bit 0
Home search mode
X axis 0: OFF / 1: ON - Bit 1
Jog mode
Run X axis 0: OFF / 1: ON - Bit 2
Program mode

31015 (03F6) 04 R
Run Y axis 0: OFF / 1: ON - Bit 3
Home search mode
Run Y axis 0: OFF / 1: ON - Bit 4
Jog mode
Run ¥ axis 0: OFF / 1: ON - Bit 5
Program mode

31016 031050 | 04 R Reserved

X1. No data is provided for a command to check whether the device is connected to the main

system or not when master transmits the command, slave responds with ON only.
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7.7.11

Read Holding Registers (Func 03) / Preset Single Registers (Func
06) / Preset Multiple Registers (Func 16)

7.7.11.1 Parameter 0 Setting Group

No(Address) Func R/W Description Set range Unit | Remarks

High 1 byte: Command PO

40001 (0000) 06 W Parameter O 9 vt ” . - Command
Low 1 byte: Setting

table

High 1 byte: Command

40002 (0001) 16 w Low 1 byte: Setting -
High 1 byte: Setting )

40003 (0002) 16 w Low 1 byte: Setting
High 1 byte: Setting )

40004 (0003) 16 w Low 1 byte: Setting
High 1 byte: Setting .

40005 (0004) 16 w Low 1 byte: Setting
High 1 byte: Settin Pl

40006 (0005) 16 w Parameter 1 g - Setling ; Command
Low 1 byte: Setting table
High 1 byte: Setting )

40007 (0006) 16 w Low 1 byte: Setting
High 1 byte: Setting )

40008 (0007) 16 w Low 1 byte: Setting
High 1 byte: Setting )

40009 (0008) 16 w Low 1 byte: Setting
High 1 byte: Setting )

40010 (0009) 16 w Low 1 byte: Setting

40011 to 40050 22’06/ R/W Reserved

Parameter 0 and Parameter 1 in Parameter 0 setting group do not distinguish commands with
register address number. Communication commands that have PG0 and PG1 parameter values
use memory sharing, which uses a parameter at high 1 byte of data to separate commands.

Refer to PO, P1 command tables.

(1) PO Command table

Preset data (2 byte)

Hi (High level)

Lo(Low level)

Remarks

01 H: Continuous pulse drive
BROADCAST available

(X axis)10 H:-, 20 H:+
(Y axis)01 H:-, 02 H:+

02 H: Relative position clear

01 H:

X axis, 02 H: Y axis

03 H: Absolute position clear

01 H:

X axis, 02 H: Y axis

04 H: Select speed

(Xaxis)10 H: 1,20 H: 2,30 H: 3,40 H: 4
(Y axis)01 H: 1,02 H: 2,03 H: 3,04 H: 4

05 H: Slow stop

01 H:

X axis, 02 H: Y axis,

06 H: Run home search

01 H:

X axis, 02 H: Y axis,

07 H: End home search

01 H:

X axis, 02 H: Y axis,

08 H: Pause program

01 H:

X axis, 02 H: Y axis,

09 H: Force end program

01 H:

X axis, 02 H: Y axis,

OA H: Restart program mode

01 H:

X axis, 02 H: Y axis,

Same time X, Y
axes assignment
possible by using
OR.

0B H: Set BPS (Bits Per Second)
BROADCAST available

01 H:
04 H:

9,600, 02 H: 19,200, 03 H: 38,400,
57,600, 05 H: 115,200

0C H: Reset motion IC

01 H:

ON
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Preset data (2 byte) Remarks
0D H: Initialize motion IC 01 H: ON -
(2) P1 Command table 4byte DATA
DATA (4byte)
DATA DATA
Hi Lo Hi Lo
51 H: Start program 8;:?(::: OOH.toC7H OOH.toC7H
BROADCAST available 03 H: X Y axes X axis run address: 0 to Y axis run address: 0 to
s 199 199
01 H: X axis 00Hto C7H 00Hto C7H
52 H: Start program step 02 H Y axis X axis run address: 0to | Y axis run address: O to
03 H: X, Y axes 199 199
(3) P1 Command table 6byte DATA
DATA (6byte)
DATA DATA DATA
Hi Lo Hi Lo Hi Lo
01 H: X axis 0001 H to 1F40 H 0001 H to 1F40 H
61 H: Set speed | 02 H: Y axis
03 H: X, Y axes | Xaxis speed: 1 to 8,000 Y axis speed: 1 to 8,000
(4) P1 Command table 8byte DATA
DATA (8byte)
DATA DATA DATA DATA
Hi Lo Hi Lo Hi Lo Hi Lo
71 H: 01 H: X axis 800000 H to 7FFFFF H 800000 H to 7FFFFF H
Absolute position 02 H Y axis X axis absolute coordinates: Y axis absolute coordinates:
movement O3H: X, Yaxes | g 388 608 to +8,388,607 -8,388,608 to +8,388,607
. 800000 H to 7FFFFF H 800000 H to 7FFFFF H
72 H: 01 H: X axis
Relative position 02 H: Y axis X axis relative movement Y axis relative movement
movement 03 H: X, Y axes coordinates: coordinates:
-8,388,608 to +8,388,607 -8,388,608 to +8,388,607
Constantlinear | g,,540 4 1o 7EFFFFF H 800000 H to 7FFFFF H
73 H velocity
Linear interpolationXl 00 H: OFF, X axis end point: -8,388,608 Y axis end point: -8,388,608 to
01 H: ON to +8,388,607 +8,388,607

X1. This is only for PMC-2HSP series.

(5) P1 Command table 10byte DATA (only for PMC-2HSP series)

DATA (10byte)
DATA DATA DATA DATA DATA
Hi Lo Hio | Lo | H | Lo | H | Lo Hi Lo
Constant linear | ( to 7FFFFF H 0 to FFFFFFF H
81 H: Circle velocity Do not
interpolation 00 H: OFF, Manual deceleration point: care
01 H: ON Radius: 0 to 8,388,607
) 0 to 268,435,455
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(6) P1 Command table 18byte DATA(only for PMC-2HSP series)
DATA (18byte)
DATA DATA DATA DATA DATA DATA DATA DATA DATA
Hi Lo | Hi | Lo | H | Lo | H |Lo | Hi |Lo | Hi |Lo| H |Lo|H |Lo | Hi|Lo
Constant | 800000 H to 800000 H to 800000 H to 800000 H to
91 H: linear 0 H to FFFFFFF H
7FFFFFH 7FFFFFH 7FFFFF H 7FFFFF H
Ccw velocity
Circular | 00 H: X axis center ¥ axds center X axis end point: Y axis end point:
interpol | OFF, pornt point 8,388,608 to 8,388,608 to Manual deceleration
ation 01 H: -8,388,608 to -8,388,608 to +8‘ 388‘ 607 +8‘ 388‘ 607 point: 0 to 268,435,455
ON +8,388,607 +8,388,607 R R
Constant | 800000 H to 800000 H to 800000 H to 800000 H to
92 H: linear 0 H to FFFFFFF H
7FFFFFH 7FFFFFH 7FFFFF H 7FFFFF H
CCW velocity
Circular | 00 H: X axis center ¥ axds center X axis end point: Y axis end point:
interpol | OFF, pornt point 8,388,608 to 8,388,608 to Manual deceleration
ation 01 H: -8,388,608 to -8,388,608 to +8‘ 388‘ 607 +8‘ 388‘ 607 point: 0 to 268,435,455
ON +8,388,607 +8,388,607 R R

Between -8,388,608 and +8,388,607, use 2's complement for negative hex number expression.

7.7.11.2 Parameter 1 Setting Group

No.(Address) Func R/W Description Set range Unit

Program mode X axis STEPO

40051 (0032) 03/06/16 | R/IW X axis STEPO High 2 byte -
Program mode X axis STEPO

40052 (0033) 03/06/16 R/W X axis STEPO Low 2 bytes -

~ 03/06/16 | RIW | ~ ~ -
Program mode X axis STEP24

40099 (0062) 03/06/16 | RIW X axis STEP24 High 2 byte -
Program mode X axis STEP24

40100 (0063) 03/06/16 R/W X axis STEP24 Low 2 bytes -

7.7.11.3 Parameter 2 Setting Group
No.(Address) Func R/W Description Set range Unit

Program mode X axis STEP25

40101 (0064) 03/06/16 R/W X axis STEP25 High 2 byte -
Program mode X axis STEP25

40102 (0065) 03/06/16 R/W X axis STEP25 Low 2 bytes -

~ 03/06/16 R/W ~ ~ -
Program mode X axis STEP49

40149 (0094) 03/06/16 | R/IW X axis STEP49 High 2 byte -
Program mode X axis STEP49

40150 (0095) 03/06/16 R/W X axis STEP49 Low 2 bytes -

| [FEE
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7.7.11.4 Parameter 3 Setting Group

7.7.11.5

7.7.11.6

7.7.11.7

No.(Address) Func R/W Description Set range Unit
40151 (0096) 03/06/16 | RIW ;E’S{:g’gg‘éﬁ ﬁigﬁi;ipso ;
40152 (0097) 03/06/16 | RIW ;r;’girsag”égc;% fo?h’l“; 5;5550 ;
~ 03/06/16 | RIW | ~ ~ -
40199 (00C6) | 03/06/16 | RIW ir;’girsag‘T”ég‘;j f"gﬁszi;ipm .
40200 (00C7) 03/06/16 | RIW ;r;’girsagT'Eg‘;i ffoic('; EyTtESPM ;

Parameter 4 Setting Group

No.(Address) Func R/W Description Set range Unit
40201 (00C8) 03/06/16 | RIW ;r;’girsag"ég‘;g ﬁigﬁiZi;ims ;
40202 (00C9) 03/06/16 | RIW i’;’ﬁ‘{ﬁg}"gﬁ,‘ﬁ fof‘,;‘ig E;ESWS ;
~ 03/06/16 | RIW | ~ - )
40249 (00F8) 03/06/16 | RIW ;r;’girsag’gg‘;‘; ﬁigﬁiszi;ipgg .
40250 (00F9) 03/06/16 | RIW ;r;’gir:gnég‘;: )L<O?/\)I(i; E;ESPQQ ;

Parameter 5 Setting Group

No.(Address) Func R/W Description Set range Unit
40251 (00FA) 03/06/16 | RIW ;Z’S{:g’g;‘iﬁo ﬁigﬁiszi;iploo ;
2o | conss | | ool st
~ 03/06/16 | RIW | ~ ~ -
40299 (012A) 03/06/16 | RIW ;r;’girsag’gg‘i‘; . ﬁigﬁii;iplz"’ .
oo ovesns | o | Togammde | X STeria

Parameter 6 Setting Group

No.(Address) Func R/W Description Set range Unit
40301 (012C) 03/06/16 | RIW )F;r;’girsag}”égiezs ﬁigﬁiszi;iplﬁ ;
wrou) | owowss | | PO SR
~ 03/06/16 | RIW | ~ ~ -
40349 (015C) 03/06/16 | RIW ;r;’firsagT'Eg‘iig ﬁigﬁiszi;ipmg ;
oo | ovsns | o | oy | X STeris

© Copyright Reserved Autonics Co., Ltd.

133 ||



I 7 Communication Protocol

7.7.11.8 Parameter 7 Setting Group

7.7.11.9

7.7.11.10

7.7.11.11

No.(Address) Func R/W Description Set range Unit
Program mode X axis STEP150
40351 (015E) 03/06/16 | R/IW X axis STEP150 High 2 byte -
Program mode X axis STEP150
40352 (015F) 03/06/16 | RIW X axis STEP150 Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode X axis STEP174
40399 (018E) 03/06/16 | R/IW X axis STEP174 High 2 byte -
Program mode X axis STEP174
40400 (018F) 03/06/16 | RIW X axis STEP174 Low 2 bytes )
Parameter 8 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode X axis STEP175
40401 (0190) 03/06/16 | R/IW X axis STEP175 High 2 byte -
Program mode X axis STEP175
40402 (0191) 03/06/16 | RIW X axis STEP175 Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode X axis STEP199
40449 (01CO0) 03/06/16 | R/IW X axis STEP199 High 2 byte -
Program mode X axis STEP199
40450 (01C1) 03/06/16 RIW X axis STEP199 Low 2 bytes )
Parameter 9 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEPO
40451 (01C2) 03/06/16 | R/IW Y axis STEPO High 2 byte -
Program mode Y axis STEPO
40452 (01C3) 03/06/16 | R/IW Y axis STEPO Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode Y axis STEP24
40499 (01F2) 03/06/16 | R/IW Y axis STEP24 High 2 byte -
Program mode Y axis STEP24
40500 (01F3) 03/06/16 | RIW Y axis STEP24 Low 2 bytes -
Parameter 10 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP25
40501 (01F4) 03/06/16 | RIW Y axis STEP25 High 2 byte -
Program mode Y axis STEP25
40502 (01F5) 03/06/16 | RIW Y axis STEP25 Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode Y axis STEP49
40549 (0224) 03/06/16 | R/IW Y axis STEP49 High 2 byte -
Program mode Y axis STEP49
40550 (0225) 03/06/16 | R/IW Y axis STEP49 Low 2 bytes -
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7.7.11.12 Parameter 11 Setting Group

No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP50
40551 (0226) 03/06/16 R/W Y axis STEP50 High 2 byte -
Program mode Y axis STEP50
40552 (0227) 03/06/16 R/W Y axis STEP50 Low 2 bytes -
~ 03/06/16 RW | ~ ~ -
Program mode Y axis STEP74
40599 (0256) 03/06/16 | RIW Y axis STEP74 High 2 byte -
Program mode Y axis STEP74
40600 (0257) 03/06/16 R/W Y axis STEP74 Low 2 bytes -
7.7.11.13 Parameter 12 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP75
40601 (0258) 03/06/16 R/W Y axis STEP75 High 2 byte -
Program mode Y axis STEP75
40602 (0259) 03/06/16 | RIW Y axis STEP75 Low 2 bytes -
~ 03/06/16 RW | ~ ~ -
Program mode Y axis STEP99
40649 (0288) 03/06/16 | RIW Y axis STEP99 High 2 byte -
Program mode Y axis STEP99
40650 (0289) 03/06/16 R/W Y axis STEP99 Low 2 bytes -
7.7.11.14 Parameter 13 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP100
40651 (028A) 03/06/16 R/W Y axis STEP100 High 2 byte -
Program mode Y axis STEP100
40652 (0288) 03/06/16 RIW Y axis STEP100 Low 2 bytes )
~ 03/06/16 RW | ~ ~ -
Program mode Y axis STEP124
40699 (02BA) 03/06/16 | RIW Y axis STEP124 High 2 byte -
Program mode Y axis STEP124
40700 (02BB) 03/06/16 RIW Y axis STEP124 Low 2 bytes )
7.7.11.15 Parameter 14 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP125
40701 (02BC) 03/06/16 R/W Y axis STEP125 High 2 byte -
Program mode Y axis STEP125
40702 (02BD) 03/06/16 | RIW Y axis STEP125 Low 2 bytes )

~ 03/06/16 RW | ~

Program mode

Y axis STEP149

40749 (02EC) 03/06/16 R/W Y axis STEP149 High 2 byte -
Program mode Y axis STEP149
40750 (02ED) 03/06/16 RIW Y axis STEP149 Low 2 bytes )
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7.7.11.16 Parameter 15 Setting Group

7.7.11.17

7.7.11.18

No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP150
40751 (02EE) 03/06/16 | R/IW Y axis STEP150 High 2 byte -
Program mode Y axis STEP150
40752 (02EF) 03/06/16 | RIW Y axis STEP150 Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode Y axis STEP174
40799 (031E) 03/06/16 | R/IW Y axis STEP174 High 2 byte -
Program mode Y axis STEP174
40800 (031F) 03/06/16 | RIW Y axis STEP174 Low 2 bytes -
Parameter 16 Setting Group
No.(Address) Func R/W Description Set range Unit
Program mode Y axis STEP175
40801 (0320) 03/06/16 | RIW Y axis STEP175 High 2 byte -
Program mode Y axis STEP175
40802 (0321) 03/06/16 | R/IW Y axis STEP175 Low 2 bytes -
~ 03/06/16 | RIW | ~ ~ -
Program mode Y axis STEP199
40849 (0350) 03/06/16 | RIW Y axis STEP199 High 2 byte -
Program mode Y axis STEP199
40850 (0351) 03/06/16 | RIW Y axis STEP199 Low 2 bytes -
40851 ~ 41000 03/06/16 | R/IW | Reserved
Parameter 17 Setting Group
No.(Address) Func R/W Description Set range Unit | Remarks
X axis limit stop 0: Instant / 1: Slow - Bit 0
mode
X axis limit 0: Low / 1: High - Bit 1
Logical signal level
X axis S Curve 0: Disable / 1: Enable | - Bit 2
accel/decel
X axis end pulse 0: Disable / 1: Enable - Bit 3
Select X ?XIS 0: Accel / 1: Decel - Bit 4
deceleration speed
41001 (03ES8) 03/06/16 R/W | X axis software limit 0: Enable / 1: Disable - Bit 5
X axis power ON
home search 0: Disable / 1: Enable - Bit 6
Auto start
X axis power ON
program 0: Disable / 1: Enable - Bit 7
Auto start
X axs generalinput | | o1/ 1: High - Bit8
>1( axis generalinput | .| /1 High - Bit 9
Y axis limit stop 0: Instant / 1: Slow - Bit 0
mode
¥ axis limit 0: Low / 1: High - Bit 1
Logical signal level
Yaxis S Curve 0: Disable / 1: Enable - Bit 2
41002 (03E9) 03/06/16 | R/W | accel/decel
Y axis end pulse 0: Disable / 1: Enable - Bit 3
Select Y ?.D(IS 0: Accel / 1: Decel - Bit 4
deceleration speed
Y axis software limit 0: Enable / 1: Disable - Bit 5
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No.(Address) Func R/W Description Set range Unit Remarks
Y axis power ON
home search 0: Disable / 1: Enable - Bit 6
Auto start
Y axis power ON
program 0: Disable / 1: Enable - Bit 7
Auto start
g s generalinput | . (/1 High . Bit 8
I s generalinput | ¢ (/1 High ; Bit 9
41003 to 41050 03/06/16 R/W Reserved
7.7.11.19 Parameter 18 Setting Group
No.(Address) Func R/W Description Set range Unit | Remarks
41051 to 41052 | 03/06/16 R/W | Reserved
Enablefdisable X | o pisable /1: Enable | - | Bit0
axis step 1
X' aX|§ step 1 search 0 +/1:- ) Bit 1
direction
Enablefdisable X | o pisable / 1: Enable | - | Bit2
axis step 2
X_ axis step 2 search 0 +/1: - ) Bit 3
direction
Enable/dlsable X 0: Disable / 1: Enable - Bit 4
axis step 3
x_ axis step 3 search 0 +/1 - ) Bit 5
direction
Eqable/d|sable X 0: Disable / 1: Enable - Bit 6
axis step 4
41053 (041C) 03/06/16 R/W x' axis step 4 search 0 4/ 1 - . Bit 7
direction
Clear X axis position | o, pisable /1: Enable | - | Bit8
counter
X axis near home
signal 0: Low / 1: High - | BitA
Logical level
(STOPO)
X axis home signal
Logical level 0: Low / 1: High - Bit B
(STOP1)
X axis encoder Z-
phase signal 0: Low / 1: High - Bit C
Logical level
(STOP2)
41054 (041D) | 03/06/16 | RIW | XIS low speed 110 8,000 - -
home search speed
41055 (041E) | 03/06/16 | Raw | X axishighspeed 7 g 6 - -
home search speed
. High 1 byte within
41056 (041F) 03/06/16 | RIW ;(r:g:fn?one offset | 388,608 to ; ;
+8,388,607
X axis home offset Low 2 bytes within
41057 (0420) 03/06/16 R/W amount L -8,388,608 to - -
+8,388,607
Enablefdisable Y | o pisable / 1: Enable | - | Bit0
axis step 1
girae)gzosntep 1 search 0:+/1:- - Bit 1
41058 (0421) 03/06/16 R/W -
Eqable/dlsable Y 0: Disable / 1: Enable - Bit 2
axis step 2
Y' axis step 2 search 0 +/ 1 - ) Bit 3
direction
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7.7.11.20

No.(Address) Func R/W Description Set range Unit | Remarks
Enable/disable Y 0: Disable / 1: Enable | - Bit4
axis step 3
Y_ axis step 3 search 0 +/1:- ) Bit 5
direction
Enable/disable Y 0: Disable / 1: Enable | - Bit 6
axis step 4
Y_ axis step 4 search 0 +/1:- ) Bit 7
direction
Clear Y axis position | pisaple /1: Enable | - Bit 8
counter
X axis near home
signal 0: Low / 1: High - BitA
Logical level
(STOPO)
Y axis home signal
Logical level 0: Low / 1: High - Bit B
(STOP1)
Y axis encoder Z-
phase signal 0: Low / 1: High - Bit C
Logical level
(STOP2)
41059 (0422) | 03/06/16 | RAw | Y 2islow speed 1 to 8,000 . ;
home search speed
41060 (0423) | 03/06/16 | Rw | ¥ @IS high speed 1 to 8,000 ; ;
home search speed
. High 1 byte within
41061 (0424) | 03/06/16 | RIW Zn?;"jn:‘i'me offset | g388,608 to ; ;
+8,388,607
. Low 2 bytes within
41062 (0425) | 03/06/16 | RMW Zr:())(:an?oLme offset | g 388,608 to . ;
+8,388,607
41063 to 41100 03/06/16 R/W Reserved
Parameter 19 Setting Group
No.(Address) Func R/W Description Set range Unit Rerzark
41101 to 41102 03/06/16 R/W | Reserved
X axis speed
41103 (044E) 03/06/16 RIW o 1 to 500 -
multiplier:
41104 (044F) 03/06/16 R/W | X axis acceleration: 1 to 8,000 -
X axis deceleration
41105 (0450) 03/06/16 R/W 1 to 8,000 -
speed:
41106 (0451) 03/06/16 R/W | X axis initial speed 1to 8,000 -
41107 (0452) 03/06/16 R/W | X axis drive speed 1 1to 8,000 -
41108 (0453) 03/06/16 R/W | X axis drive speed 2 1 to 8,000 -
41109 (0454) 03/06/16 R/W | X axis drive speed 3 | 1 to 8,000 -
41110 (0455) 03/06/16 R/W | X axis drive speed 4 | 1 to 8,000 -
41111 (0456) 03/06/16 R/W | X axis post-timer 1 1to 65,535 -
41112 (0457) 03/06/16 R/W | X axis post-timer 2 1to 65,535 -
41113 (0458) 03/06/16 R/W | X axis post-timer 3 1to 65,535 -
X axis software High 1 byte within
41114 (0459) 03/06/16 R/W o -
Limit + H -8,388,608 to
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width

No.(Address) Func R/W Description Set range Unit Rerrs1ark
+8,388,607
. Low 2 bytes within
X axis software
41115 (045A) 03/06/16 R/W o -8,388,608 to - -
Limit + L
+8,388,607
. High 1 byte within
X axis software
41116 (045B) 03/06/16 R/W o -8,388,608 to - -
Limit - H
+8,388,607
. Low 2 bytes within
X axis software
41117 (045C) 03/06/16 R/W Limit - L -8,388,608 to - -
imit -
+8,388,607
X axis end pulse
41118 (045D) 03/06/16 R/W ) 1to 65,535 - -
width
X axis pulse scale
41119 (045E) 03/06/16 R/W 1to 65,535 - -
numerator
X axis pulse scale
41120 (045F) 03/06/16 R/W . 1to 65,535 - -
denominator
Y axis speed
41121 (0460) 03/06/16 R/W o 1 to 500 - -
multiplier:
41122 (0461) 03/06/16 R/W | Y axis acceleration: 1 to 8,000 - -
Y axis deceleration
41123 (0462) 03/06/16 R/W 1to 8,000 - -
speed:
41124 (0463) 03/06/16 R/W | Y axis initial speed 1 to 8,000 - -
41125 (0464) 03/06/16 R/W | Y axis drive speed 1 1 to 8,000 - -
41126 (0465) 03/06/16 R/W | Y axis drive speed 2 1 to 8,000 - -
41127 (0466) 03/06/16 R/W | Y axis drive speed 3 1 to 8,000 - -
41128 (0467) 03/06/16 | RW | Y axis drive speed 4 | 1 to 8,000 - -
41129 (0468) 03/06/16 R/W | Y axis post-timer 1 1 to 65,535 - -
41130 (0469) 03/06/16 R/W | Y axis post-timer 2 1 to 65,535 - -
41131 (046A) 03/06/16 R/W | Y axis post-timer 3 1 to 65,535 - -
. High 1 byte within
Y axis software
41132 (046B) 03/06/16 R/W o -8,388,608 to - -
Limit + H
+8,388,607
. Low 2 bytes within
Y axis software
41133 (046C) 03/06/16 R/W o -8,388,608 to - -
Limit + L
+8,388,607
. High 1 byte within
Y axis software
41134 (046D) 03/06/16 RW | -8,388,608 to . -
Limit - H
+8,388,607
. Low 2 bytes within
Y axis software
41135 (046E) 03/06/16 R/W i L -8,388,608 to - -
imit -
+8,388,607
Y axis end pulse
41136 (046F) 03/06/16 R/W 1to 65,535 - -
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No.(Address) Func R/W Description Set range Unit Rergark

Y axis pulse scale

41137 (0470) 03/06/16 R/W 1to 65,535 -
numerator
Y axis pulse scale

41138 (0471) 03/06/16 R/W . 1to 65,535 -
denominator

41139 (0472) 03/06/16 R/W | X axis jerk speed: 1 to 65,535 -

41140 (0473) 03/06/16 R/W | Y axis jerk speed: 1 to 65,535 -

41141 (0474) 03/06/16 R/W | Not used-

41142(0475) 03/06/16 | RW | 1/2 pulse mode 1:1 pulse mode

2: 2 pulse mode
41143 to 41150 03/06/16 R/W | Reserved
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