cMaple SyStemg

MaplelLogic

Positioning User Manual

Your Industrial Control Solutions Source

For use with the following:

PLC-ES1616P
PLC-ES0808P
PLC-FB1616P0202 1010 -1166 REV 1.0
PLC-FB0808P

Maple Systems, Inc. | 808 134t St. SW, Suite
120, Everett, WA 98204 | 425.745.3229 MapleSystems.com



http://www.maplesystems.com/

Positioning User Manual cmap]es_)@tetlls

Your Industrial Control Solutions Source

Table of Contents

3 S T 1 T 1 1 V- PP 3
0 R G T Tl - | PSP PR UPSPRRPPPRPRON 3
1.2 OULPUL PUISE LEVEL.... .ttt e e et e e srae e e e s aba e e e e ananeeeenes 4
1.3 EXternal SIgNal WIFING ...cceieeiieei ettt e s e e s st e e e s aba e e e s snaneeeeans 5

1.3.1 PLC CPU 1O PNttt ettt ettt ettt ettt b e eat et bt et et eaeenbesbeebesbeeaeenban 5
1.3.2 PLC CPU POSItIONING 10 PiN ...ttt sttt sttt ettt st e et nb s 5
Y Y= 1 Tor= Y o [ SRR 7
1.4.1 Performance SPECITICAtIONS .......ccuviiiiciiie ettt e e st e e e rtre e e s e are e e eeanaeee s 7
1.4.2 Input Signal SPeCifiCatioNS.......vviiieiiie e 7
1.5 POSITIONING Parameter...u et e e e e e e e ettt e e e e e e e e e eat e e aaeeanns 8
1.5.1 Select Pulse OUtPUL (ADDRESS “0”)...cvvieiiieiitieeiieesieessee e stee e seeesiae e tee e snaeesneeesnaeesneeennnees 9
1.5.2 Bias Speed (ADDRESS “1-2") .....uciiiiiiie ittt sttt sttt bbbt ne e 10
1.5.3 Speed Limit (ADDRESS “3-4") ....oiiiiiie ittt sttt sttt bbb b nb e ee e 10
1.5.4 Acceleration/Deceleration Time (ADDRESS “5-8").....cuteiiuiiiiieeiieeiiteeesreeereeestre e sreeenvne e 10
1.5.5 Software Upper/Lower Limit (ADDRESS “9-10” for Upper/ “11-12” for Lower) ................ 11
1.5.6 Position Indication of the Speed Control (ADDRESS “13").....ccceeiiiiiieiiiiie e 12
1.5.7 Backlash Compensation (ADDRESS “14”).......ccciiiiieiiie e stee et e s stne e srae e 12
1.5.8 Use External Upper/Lower Limit Input (ADDRESS “15”) ..cccviiviiiiieeiieeciiesiee e sre e 13
1.5.9 Jog Speed Limit (ADDRESS “16-17") ...cccuiiiiiiierieesieesieesiiesiee sttt srae e et nre e 13
1.5.10 Jog Acceleration/Deceleration Time (ADDRESS “18”) ...ccccevvvivreeireeiteestee e e et 13
1.5.11 Inching Speed (ADDRESS “19”) ...uuiitiiiiiiiiiiiiieiie ettt sttt sttt sttt e nre e 13
1.5.12 Origin Point Return Method (ADDRESS “21”) ...ccuviiiieeiieeiieeesiieesnteeeseesveesstae e svaeennee e 14
1.5.13 Origin Point Return Direction (ADDRESS “22”) ......cociveiieeiiieesiieecieeeseesteesstae e sieeennee e 17
1.5.14 Origin Point Address (ADDRESS “23-24")........c.ccoiieiiieeiee e se e stee e se et e s tae e e e ennee e 17
1.5.15 Origin Point Return High Speed (ADDRESS “25-26").......ccccueiireriierienieeniesieeesie e 17
1.5.16 Origin Point Return Low Speed (ADDRESS “27-28") ....cccvveiiieeiieeiiee e etee s stve e svee e 17
1.5.17 Origin Point Return Acceleration/Deceleration Time (ADDRESS “29”) .....ccccccvveeivveeinnnnns 17



Positioning User Manual cmap]es_)@tetlls

Your Industrial Control Solutions Source

1.5.18 DWELL (ADDRESS “30”) ..eeiteeeiieeeiteeestie e st e e ste e ste e s steeessteeeste e e stae e staeesneeesnteeansaeesnnaeenneeens 17
1.6 OPEration Data......uueuuuuuuuiiii s 18
1.6.1 ENaDIE/DiSABIE AXIS ....veeeveeeeeeeeetee et ettt ete et eete et e e ettt eeare e eareeereeeeree s 19
1.6.2 Deceleration StOP REQUEST........ccicciiiie et et e ettt e et e e et e e e etre e e e satee e s snaaeeesnseeeeeanes 19
1.6.3 EMErgency STOP REQUEST ......uuuuuiiiiiiiiii e aseaaes 19
1.6.4 Forward/Backward JOG / INChING ON .......cccueeeriiiitieeeeeeeeee ettt eetee e s eeaeeeeanee s 19
1.6.5 POSitioning COMPIELEA .....cciiiciiieeiciiee et e e e ssaree e s s raae e s sraeeeesanes 20
1.6.6 OPR COMPIETEM......oiiieiiiiie ettt ettt ettt e e et e e e et e e e e e bte e e e ebteeeeebaaeesensaaeeesasseeeesnnes 20
1.6.7 FOrward/BackWard ROTATION .......cccuveiiiieuiieiiiitiieeesitteeeeettte e e eittteeestreeesseabeeesssssaeessssbaeessnes 20
1.6.8 Disable PUISE OULPUL........eiiiiiiiie ettt e et e e e sbee e e e sbee e e e sbaaeessbaneeesanes 20
G B 1 o o ST P TP PP PO PPPPTOPPPTON 20
1.7 POSItIONING Dala....uuuuuiiiiiiiiiii s an 21
1.7.1 CONEIOL PAtEOIN ..ottt ettt st et ettt sb e sbe e st e b e e sbeesbeesaneeas 22
1.7.2 Specify the Target Axis of INterpolation ..........cccoeciiii i 23
1.7.3 Acceleration Time / Deceleration Time NUMDEI .......ccovvviiiiiiiieeiiiieee et eerreeeseveee e 23
1.7.4 CONEIOI COUE ..ottt ettt st sttt sb e sbe e st e s e e e reesbeesanesane e 24
1.8 POSItioNiNg INSTrUCTION....cuueee e e e e e e e e 32
1.8.1 PSTRTN (NZ1~2) ittt ettt ettt ettt st b st s b et sbeesee b e sbeentesbeesenbeenens 32
1.8.2 POSCTRL .t euttetteeiteeite ettt sttt st et ettt st sttt b e sbe e st e e e e e reesbeesanesane e 33
1.8.3 TEACHN (NT1~2) ittt ettt ettt et et sttt e b e be e s bt e sbe e sateeaeeebeesbeesaeesanenas 39
I o 1 oo [P PR U RPTOPRPRROPIN 41
1.10 MapleLogic Configuration and USE ........ccoecuieeiiiiiiieeiniiiieecsiiee et siee e s sine e 43
1.10.1 Register the PLC Positioning Special Program..........cccceeeceeiiieeiceeeiieeseesceee e e sene s 43
1.10.2 Configure the PLC Positioning Special Program..........ccccceeveieeeieeereieesceeeseeeseesesveeesneens 44
1.11 Positioning Control Usage EXamPIEs .......ccccuueeeeiiieieeciiieee et e e e sre e e e eenee e 49
1.11.1 Positioning Example Using SCan Program .........ccccveeiecieeeieiieeeeeiieeeessieeeessvsneessssneeessnes 49
1.11.2 Positioning Example Using Positioning Data ..........ccceeecveeirieeniieeriee e e e siee e e 54
1.11.3 Positioning EXample USING OPR.........cccuuiiiiiiiieecciieeeeectiee e eecttee e e ette e e e eettee e e eeareee e senraeaeeanes 56



Positioning User Manual cWap]eS_y@temg

Your Industrial Control Solutions Source

1. Positioning

1.1 General

The built-in positioning function of CPU is NPN OPEN Collector type which outputs pulse train. By

using the positioning module, positioning control is executed by stepping motor or servo motor.

e The Number of Control Axis

The number of control axes for positioning function is equal to the number of motors to be controlled.

PLC executes the two-axis positioning control and supports linear interpolation.

@ 1-Axis Linear Control (X axis or Y axis)

Start Address Target Address
Reverse Direction <« I FI » Forward Direction (X axis)
X-axis travel distance
X1 X2

(2) 2-Axis Linear Interpolation Control

Y-Axis

T

Target Address (X2, Y2)

Y-axis travel distance

Y1

> » X-AXis
X1 X-axis travel distance X2

Start Address (X1, Y1)
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e Positioning Instruction

PLC is equipped with dedicated commands for positioning and thus enables easy control.

e Manual Operation

Manual operation is made possible by JOG operation, Inching operation and general purpose Manual
Pulse Generator (MPG).

e OPR Control

PLC provides three OPR control methods: DOG/Zero OFF, DOG/Zero ON, and near-point DOG.

Note: OPR Control is only supported on the PLC-ES1616P and the PLC-FB1616P0202

1.2 Output Pulse Level

The direction of position control is determined by configuring the ‘High Active’ or ‘Low Active’ modein a
scan program or special program.

High Active Mode Low Active Mode

Forward \ Backward Forward Backward
Y010 (X axis) : Y010 (X axis) i
Y012 (Y axis) ) Y012 (Y axis) :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R ————— e e e
Y011 (X axis) . " . Y011 (X axis) yq: . .
Y013(vaxis) Low (Logic 0) [ High (Logic 1) Y013 (v axis) Hi8N (Logic 1) | Low (Logic 0)
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Input and output connectors of PLC CPU are structured as follows.

Input Terminal

X00
X01
X02
X03
X04
X08
X06
X-Axis External Lower Limit (B contact)—— x07
COM
CoM

X08 «—— X-Axis ExternalUpper Limit (B contact)
X09

X0A «—— Y-Axis External Lower Limit (B contact)
X08 «—— Y-Axis External Upper Limit (B contact)
X0C «——— X-Axis DOG (A contact)

X00 «—— X-Axis Zero (A contact)

X0& «— Y-Axis DOG (A contact)

XOF «—— Y-Axis Zero (A contact)

CcoMm

CoMm

Output Terminal

X-Axis Pulse Output———» Y10
X-Axis Logic Qutput——-» Y11
Y-Axis Pulse Output———» Y12
Y-Axis Logic Qutput——* Y13
Y4

Y15

Yi6

Y17

DC12/24V

DC12/24V

1.3.2 PLCCPU Positioning I/0 Pin

Yis
Yi9
YiA
Yi8
Yic
YiD
YiE
YiF
CcoM
COoM

Input signals and internal circuit of PLC CPU positioning pin are as follows.

o
n X Axis

Input Signals \

Y Axis

X07 Ext. Lower Limit (B contact)

X08 Ext. Upper Limit (B contact)

X09 N/A

XO0A Ext. Lower Limit (B contact)
X0B Ext. Upper Limit (B contact)
X0C DOG (A contact)

X0D Zero (A contact)

XOE DOG (A contact)

XOF Zero (A contact)

coMm Input Common Input Common
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a) Wiring and Internal Circuit of Input Signal

—_" . = D
O 7 (o] X07: Ext. Lower Limit (X-Axis) ﬂ #§ i I—‘

— . =i
o O X08: Ext. Upper Limit (X-Axis) n ## 2 lg_

le] O XOA: Ext. Lower Limit (Y-Axis)

o o X0B: Ext. Upper Limit (Y-Axis) ﬂ #4 < l‘_

lo] [o] X0C: DOG (X-Axis) #4 3
—1 11 i
- —ca1—=tT -
O ©O X0D: Zero (X-Axis) U ## 3 L
p - - =
S~ = . = |
lo) O | XO0E: DOG (Y-Axis) u # # 2 '
; .~ A3
O (o] XOF: Zero (Y-Axis) ﬂ ## 3 ]‘L___.
DC 24V a
I 1| com

.1|

In case of using ‘X Axis’ only, X0A, XOB, XOE, XOF can be used as digital input and output pins.
In case of using ‘Y Axis’ only, X07, X08, XOC, XOD can be used as digital input and output pins.

Output signals and internal circuit of PLC CPU positioning pin are as follows.

Pin Safen: Slgnal OPEN COLLECTOR OUTPUT

X Axis Y Axis

——— Pulse Output (Y10): X-Axis, (Y12): Y-Axis
Y010 Pulse Output #Z§ [>_.[:j
Y011 | Direction Output
Y012 Pulse Output
Y013 Direction Output # - Direction Output (Y11): X-Axis, (Y13): Y-Axis
DC24V Output Common (+) N D—’i\ —
COoOM Output Common (-)

b) Internal Circuit of Output Signal
When controlling only the X-Axis, Y012 and Y013 can be used as digital input and output pins.

When controlling only the Y-Axis, Y010 and Y011 can be used as digital input and output pins.
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1.4 Specifications

1.4.1 Performance Specifications
The following describes the performance specifications of PLC built-in Positioning function.

Specification
2 Axes
2 Axes Linear Interpolation (Less than 5kpps)
Open Collector Type (DC24V)
Pulse + Direction Output
Position control, Speed control, Speed/Position switching,
Position/Speed switching
Pulse
30 Position Data Per Axis (Operation step number: 1 .. 30)
MapleLogic Special Program (Permanent auto preservation)
Dedicated monitoring window provided by MapleLogic
Parameter, operation data - Saved in Flash memory
Absolute / Incremental
-2,147,483,648 ~ 2,147,483,647 (Pulse)
1~100,000 pps (1 pps unit)
Trapezoid-shaped
0~ 100,000 mSec.
(Selectable from 4 types of acceleration/deceleration patterns)
Position Control / Speed Control: 100kpps
Position Control: S5kpps, Speed Control: 100kpps
2m

Item |
Number of Control Axis
Interpolation
Pulse Output Signal
Pulse Output Type

Control Type

Control Unit
Position Data
How to Configure Position Data
Positioning Monitor
Back-Up
Positioning Method
Position Address Range
Speed Range
Acceleration/Deceleration Type

Acceleration/Deceleration Time

Maximum Output Pulse (X-Axis)
Maximum Output Pulse (Y-Axis)
Maximum Connection Distance

1.4.2

Item Specification

Rated Input Voltage 24V DC(20.4V ~ 28.8V)

Input and Output Signal Specifications

Item
Rated Load Voltage
Max. Load Current

Specification
DC5 / 24V (DC4A.75 ~ 26.4V)

Rated Input Current About 7 mA / 24V

0.14 / 1 point or below

Insulation type

Photo-coupler insulated

Insulation

Photo-coupler

Response time

0.5mSec or less (Used for positioning)

Min. Input Width

100 ps or above

Ext. Upper Limit Input

X07 (X axis) / XOA (Y axis), B contact

Ext. Lower Limit Input

X08 (X axis) / XOB (Y axis), B contact

DOG Input

XO0C (X axis) / XOE (Y axis), A contact

Zero Input

XO0D (X axis) / XOF (Y axis), A contact

Input Impedance About 3.3kQ Inrush current 14 / 10ms or below
On Voltage (Min.) 20.4V or above On Voltage Drop DC 0.3V or below
Off Voltage (Max.) 6V or less OFF Leakage Current 0.1mA or below

Response time

0.1ms or below
(rated load, resistor load)
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1.5 Positioning Parameter

The following positioning parameters can be configured by using “Positioning for PLC” Special Program in
MapleLogic. The configured parameters are saved in the same area (flash memory) as that of sequence
program and therefore will be preserved even after power is lost.

Configuration Details \

Default Function \ AL [
0=Not Used
0 Select Pulse Output 0 1=High Active w
2=Low Active

1 . Low
> Bias Speed 1 High

1~100,000 PPS DW
3 . Low
2 Speed Limit 50,000 High
5 Acceleration/Dec Time 1
6 Acceleration/Dec Time 2 1.000 1~ 65,535 mSec W
7 Acceleration/Dec Time 3 ! !
8 Acceleration/Dec Time 4
9 - Low
10 S/W Upper Limit 2,147,483,647 High
m -2,147,483,648 ~ 2,147,483,647 bW —
B S/W Lower Limit -2,147,483,648 High

0=Do not update
13 | Position address under speed control 0 1=Update w

2=Clear and update
14 Backlash Compensation 0 0~ 65,535 Pulse W
15 Ext. Upper/Lower Limit Signal 0 0=Not Used, 1=Wired (Used) W
16 . 1~100,000 PPS Low
17 Jog Speed Limit 20,000 (Bias Speed<Jog Speed<Speed Limit) bW High
18 log Acceleration/Dec Time 0 Number of Acc/Dec Time (0~3) w
19 Inching Speed 100 0~ 65,535 PPS w
20 Complete Output Signal Duration 1000 0~ 65,535 mSec w
0=DOG / Zero OFF
21 OPR Method 0 1=DOG / Zero ON w
2=D0OG
22 OPR Direction 0 O=Forward, 1=Backward w
23 . Low
Origin Address 0 -2,147,483,648 ~ 2,147,483,647 DW -

24 High
25 . Low
%6 OPR High Speed 50,000 1~ 100,000 PPS DW High
27 Low
o8 OPR Low Speed 1,000 1~100,000 PPS DW High
29 OPR Acceleration/Dec Time 0 Number of Acc/Dec Time (0~3) w
30 DWELL Time 0 0~ 50,000 mSec. W
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1.5.1 Select Pulse Output (Address “0”)

This parameter allows a user to configure and select which pulse output (High Active or Low Active)
modes to be used according to pulse input type of a servo or stepping motor driver connected with the

positioning module. It is also possible to configure and adjust the settings on the other side devices.

If a non-zero value is assigned for this parameter, pulse signal output is enabled and the signal type

(High Active or Low Active) can be selected.

If a zero (0) value is assigned, pulse signal output is disabled for the specific axis.

[High Active Mode]
Forward Backward

Y010
Y012

—— e ————

Y011
Y013

[Low Active Mode]
Forward Backward

Y010
Y012

Y011
Y013
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1.5.2 Bias Speed (Address “1-2")

e Bias speed refers to the initial speed of the positioning operation.

e Considering that torque of a stepping motor is unstable when its initial speed is almost at 0, the
initial speed (bias speed) has to be set during early operation in order to facilitate motor’s
rotation and to save positioning time.

e Bias speedshould not be entered over the selected speed limit value.

Speed

!

Speed Limit -
Bias Speed
Configured
Bias speed
Not configured
"""" ¢
Bias Speed II
» . : ! Time
i —— o Te——
Acceleration | i Deceleration |
Time ! i Time

1.5.3 Speed Limit (Address “3-4")

e Speed Limit means the allowable maximum speed that can be set in the positioning operation.

e Positioning operation speed cannot be configured greater than the value set as the Speed Limit.

1.5.4 Acceleration / Deceleration Time (Address “5-8”)

e Acceleration Time: a duration required to reach from “0 (Stop)” speed to the max. Speed Limit.

e Using bias would be a time consumed to reach from Bias Speed to the Speed Limit.

e Deceleration Time: a duration required to reach from the Speed Limit down to “0 (Stop)” speed.

e Using bias would be a time consumed to reach to Bias Speed configured in parameter.

e Theactual Acceleration / Deceleration Time can be calculated by the formula shown below.
T=VxTa/(Vmax - Vbias)

(V =Target speed change, Ta = Acc/Dec time, Vmax = Speed Limit, Vbias = Bias Speed)

10
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1.5.5 Software Upper/Lower Limit (ADDRESS “9-10” Upper/ “11-12” for Lower)

e Movable range of a machine in operation is called ‘stroke limit,” and it sets the upper and lower
limits of stroke into the software upper limit and software lower limit. The Software Upper and
Lower Limit does not execute positioning if it operates out of the ranges configured in the
parameters.

e Range of software upper limit and lower limit is checked before starting positioning and also
during the operation.

e Pulse output stops when an error (codes 154, 155) is detected.

e Checking for software limit function is disabled when identical values are assigned for both

Upper and Lower Limits.

Pulse Motor

1L 7

N

Software Lower Limit Software Upper Limit

pesanann,
-

; o l\ ) :n« r”

Movable Range of
¢ the Controlled Object ~:

PN

L/
Seand

11
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1.5.6 Position Indication of the Speed Control (ADDRESS “13”)

e This parameter allows a user to enable or disable the update of current position address while
operations are performed under the speed control.

e The speed control command outputs pulses according to the specified speed and direction until
the axis stop signal is entered.

e  When the speed control command is executed, how the value of the current coordinates is
updated differs depending on the configurations of the “Position Indication of the Speed

Control.”

Set Value Position Address Operation Function Description

e  While controlling speed, it maintains the value

0 Do not update . . .
P without changing the current coordinates.
e Displays current coordinate by accelerating or
decelerating through the speed control in the last
Update e .
1 positioning coordinates.

Soft u L Limit Detecti
(Software Upper/Lower Limit Detection) e Since the current coordinate changes, it is possible

to detect the Software Upper and Lower Limits.

e After configuring the current coordinate as 0, this
function displays current coordinates as much as
the amount of movement.

Clear and Update
(Software Upper/Lower Limit Detection)

1.5.7 Backlash Compensation (ADDRESS “14”)

e Aloose connection is made on the gear and screws of the motor shaft for the purpose of
preventing abrasion. Due to this, an error named “Backlash” occurs during shifting a direction.

e The errorthat occurs due to backlash when moving the machine via gears can be compensated.

e When the Backlash Compensation amount is configured, the pulse equivalent to the compensation

amount will be outputted each time the direction changes during positioning.

Direction
of Rotation
s 4

Rotation Distance of the Motor (Clockwise) Backlash Travel
Distance of the
Changed Direction
(Backlash Error)

Rotation Distance of the Motor
(Counterclockwise)

&
Foy

Reverse Rotation Total Distance including Backlash Compensation

»

Backlash Error < >

12
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1.5.8 Use External Upper/Lower Limit Input (ADDRESS “15”)

e To use external upper limit (X08, XOB) and external lower limit (X07, XOA) input signals during
operation, the [Use External Upper/Lower Limit Input] parameter must be set as 1.

e Otherwise, it does not detect upper and lower limits and the 4 terminals (X07, X08, X0A, X0OB)
will operate as general input contacts.

e The External Upper and Lower Limit input signals operate by B contact. In other words, these
external input signals are detected when switching from ON to OFF. And the axis operation
stops immediately.

e Be cautious when using a stepping motor because the motor may operate out of phase.

1.5.9 Jog Speed Limit (ADDRESS “16-17")

e Jogoperation, a type of manual operation, is driven by a pattern characterized by
acceleration — constant speed — deceleration. The [Jog Speed Limit] parameter configures speed
for the constant speed phase.

1.5.10 Jog Acceleration/Deceleration Time (ADDRESS “18”)

e This parameter configures the period of time for the acceleration and deceleration of Jog
operation. The time is assigned by selecting one of the pre-configured values from the
[Acceleration and Deceleration Time, Address 5-8].

e Specifies the value from the range of 0 to 3.

1.5.11 Inching Speed (ADDRESS “19”)

e Inching operation, a type of manual operation, outputs the specified amount of pulses at the
speed configured in this [Inching Speed] parameter.

e Unlike the Jog operation which makes it difficult to move to the correct destination because it is
driven by ON/OFF signals of the start contact, the Inching operation allows a user to reach the
target point by easily setting the desired amount of movement in the Inching command.

e Therefore, use the Jog command to move quickly to the vicinity of the work place and then use
the [POSCTRL-Inching command] for fine movement. Or after writing the desired amount of
Inching movement at the Offset 8 of the operation memory area, a user can turn on the Jog and

Inching signal to move to the correct location of the work place.

13
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1.5.12 Origin Point Return Method (ADDRESS “21”)

e  Origin Point Return (OPR) is executed after power is supplied to confirm the position of the
origin (a reference position when executing the positioning control). Applicable PLCs provide

3 different OPR methods.

a) Origin Point (ZERO) Detection after turning DOG OFF
OPR begins with OPR High Speed in the OPR Direction configured at OPR parameters until DOG
signal is turned ON to cause OPR to decelerate with OPR Low Speed. When the DOG signal is
OFF, the first ZERO signal is detected as well as the OPR ends at the same time. DOG and ZERO
signals can only be entered at external signals. They cannot be entered in internal scan program.

Therefore, use the external buttons to enter DOG and ZERO signals.

Position
S
H \\
\\
\\
Original Point | ! Time
Speed
1 i i i
@ Constant OPR Hi‘gh Speed: 3,000 PPS ‘ /'@) AftérDOG signalisON,
i I ] i OPR startsto decelerate its speed.
3000 PP s 5 4 x e
(@ Acceleratior Phasebefore; / i /v® QPR is indeceleration phase
OPR reaches its high speed™.. H { V\ghlleDOG signal isON.
R ' ; {
! { ‘\ {6) Constant OPR Low Speed: 200 PPS
® ii:zi:lgtp:. t ) i @ Stop Point after OPR iscompleted.
' i I Time
{ Acceleration Deceleration
{ e Time ! i Time 5
! { 1000msec! 11000msec
OPRsignal - j :
M103 ' ? . !
-4 m i
DOG signal. f i H 'f
ZERO signal i i i
_L—n—hXOD

14
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b) Origin Point (ZERO) Detection after decelerating when DOG signal is ON

OPR begins with OPR High Speed in the OPR Direction configured at OPR parameters until DOG signal is

turned ON to cause OPR to decelerate with OPR Low Speed. After the deceleration, the first ZERO signal
is detected as well as the OPR ends at the same time.

Position
\

Original Point | § i

Time
Speed
>

3,000 PPS

*Time

OPngnaﬁ l |

(@ OPR deceleratesto start OPR Low Speed
after DOG signal isapplied.
DOG signal, H
60 ,yoC ! (2) OPR gets completed when DOG and ZERO
- | } ! ﬁsignals are appliedtogether.
ZERO signal i ; i
_E-o_u—hXOD

15
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c) DOG Signal Detection

e OPR begins with OPR High Speed in the OPR Direction configured at OPR parameters until DOG
signal is detected (ON) to cause OPR to decelerate, stop and drive in the reverse direction with
OPR Low Speed.

e When the DOG signal is turned OFF, OPR decelerates to a stop and then drives in the reverse
direction with OPR Low Speed. When the DOG signal is detected again, the pulse output stops,

and OPR gets completed.

Position
L @ When the deceleration time ends after the first DOG signal is applied,
4 the movementdirectionischanged.
@ The movementdirection is changed by the second DOG signal.
I @ Positioning is terminated and OPR is completed by the third DOG signal.
A
[ &//K'
Original Point | £ Time
Speed
3,000 PPS f-mmrmmmmmeh e 7 \ }
/ .
/ kX
/ ! \ |
! Nt
/ i \! E
200 PPS [----rmemeeees i R S e =
: - t ime
5 z
OPRsignal | ! : :
DOG signal 3 H 5 ’—‘_T

P %

16
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1.5.13 Origin Point Return Direction (ADDRESS “22”)

This parameter configures the direction to go to the origin when OPR command is executed.

1.5.14 Origin Address (ADDRESS “23-24")

This parameter sets the address used as a reference point for positioning control (ABS system).
When OPR is completed, the stop position address is changed to this address. At the same time,

‘Origin Address’ is stored in “Current Positioning Address.”

1.5.15 Origin Point Return High Speed (ADDRESS “25-26")

This parameter configures the speed for the high speed part of the OPR operation. The

allowable input range goes: Bias Speed < OPR Low Speed < OPR High Speed < Speed Limit.

1.5.16 Origin Point Return Low Speed (ADDRESS “27-28")

This parameter configures the speed for the low speed part of the OPR operation. The allowable
input range goes: 0 < OPR Low Speed < OPR High Speed < Speed Limit. It is recommended to set

the speed as low as possible.

1.5.17 Origin Point Return Acceleration/Deceleration Time (ADDRESS “29”)
This parameter specifies the number out of the [Acceleration/Deceleration Time 1-4] for the

acceleration and deceleration time during the OPR operation.

1.5.18 DWELL Time (ADDRESS “30”)

This parameter sets the time that machine dwells after the positioning stops (pulse output stop)

to the output of the positioning complete signal.
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1.6 Operation Data

Description \

ff Axi |
Offset Axis tem ﬂ

. Remarks
Function \

Enable Axis (1) / Disable Axis (0)

Decelerate Stop Request (activated on rising edge, and auto reset)
Emergency Stop Request (activated on rising edge)
Forward JOG/Inching ON(1) / OFF(0)

Backward JOG/Inching ON(1) / OFF(0)

o

0 Control Flag

reserved

Error Clear Request (activated on rising edge, and auto reset)
Run (0=Stop, 1=Running)
Under position control
Under speed control
Under linear interpolation
Under OPR
Reserved (0)

Reserved (0)

Under acceleration
Under constant speed
Under deceleration
Under dwell
Positioning Completed
OPR Completed
Direction: Forward(0) / Backward(1)
Disable Pulse Output
Error occurs

X Axis

1 Status Flag

Current Pos.
Address

-2,147,483,648 ~ 2,147,483,647 Pulse

T || |mm|O|lO|lwm|>|o|lo|N|[o|lun|d|lw|N|R|O|T| m |OlO0|m|(>|lo|w|(V|lojun|ld|lw[N] -

Current Speed 1~ 100,000 PPS

Current Step Current position program step number (1 ~ 30)
Next Step Next position program step number (1 ~ 30)

Inching
Movement

Error Code [Refer to the error code table]

Inching distance (0 —65535) Pulse

O] 00 ([N|oju|b~[(w( N
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Enable Axis (1) / Disable Axis (0)

Decelerate Stop Request (activated on rising edge, and auto reset)
Emergency Stop Request (activated on rising edge)
Forward JOG/Inching ON(1) / OFF(0)

Backward JOG/Inching ON(1) / OFF(0)

10 Control Flag

Error Clear Request (activated on rising edge, and auto reset)
Run (0=Stop, 1=Running)
Under position control
Under speed control
Under linear interpolation
Under OPR
Reserved (0)

Reserved (0)

Under acceleration
Under constant speed
Under deceleration
Under dwell
Positioning Completed
OPR Completed
Direction : Forward(0) / Backward(1)
Disable Pulse Output
Error occurs

Y axis

11 Status Flag

—|lmmO|lo|lm|>|lo|o|(N|aojun|D|lw|N|R|[O[M[M|O|O0|lm|D|lo|lw|(N|lojun|dlw|N|R|O

12 Current
Position -2,147,483,648 ~ 2,147,483,647 Pulse
Address

13

T

14
15
16 Current Step

—

Current Speed 1~ 100,000 PPS

T

Current position program step number (1 ~ 30)

17 Next Step

Next position program step number (1 ~ 30)

Inching

18 Movement

Inching distance (0 - 65535)

Pulse

19 Error Code

[refer to the error code table]

19




Positioning User Manual Wap]eSJ@terq;

Your Industrial Control Solutions Source

1.6.1 Enable/ Disable Axis

e Read: Reading this flag allows a user to recognize the currently active axis.

e  Write: When the bit is set (1), all the positioning functions get enabled. When the bit is reset (0),

all the positioning functions get disabled.

1.6.2 Decelerate Stop Request

When this flag is set, the axis in motion decelerates to a full stop. Various stop factors, causes

and reactions are listed in the table below.

Stop Cause \ Positioning (0] Error Code

Software Upper Limit Immediate Stop Ignore Immediate Stop 154
Lower Limit Immediate Stop Ignore Immediate Stop 155

Sequence | Deceleration Stop | Deceleration Stop | Deceleration Stop Ignore (Error Code 553)
Maplelogic | Emergency Stop | Immediate Stop | Immediate Stop | Immediate Stop 102
External Upper Limit Immediate Stop | Immediate Stop | Immediate Stop 104
Limit Signal Lower Limit Immediate Stop | Immediate Stop | Immediate Stop 105

1.6.3 Emergency Stop Request

The Emergency Stop Request flag immediately stops the axis in motion without deceleration process.

The other occasions where the axis is stopped immediately rather than by this flag are as follows.

e Detection of the Upper limit signal

e Setting of the Software Upper/Lower limit signal

1.6.4 Forward/Backward JOG and Inching ON/OFF

JOG Operation: If ‘Inching Movement’ was set as 0, then ‘JOG/Inching ON’ activates JOG operation
without instructions. ‘JOG Speed Upper Limit’ and ‘JOG Accelerate/Decelerate Time’ set in parameter

are used in JOG operation. JOG operation can be executed even when Original Point is not determined.

Inching Operation: If ‘Inching Movement’ was set as non-zero value, then ‘JOG/Inching ON’ activates
Inching operation. It outputs predefined number of pulses (“Inching Movement”) to the drive unit from

PLC when the signal is changed from OFF to ON. “Inching Speed” set in parameter is applied here.
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1.6.5 Positioning Completed Flag

Positioning Completed Flag turns ON when a positioning operation is completed. Duration can be

configured by setting “Complete Output Signal Duration” in parameter.

1.6.6 OPR Completed Flag

OPR Completed Flag turns ON at the end of dwell time after OPR. Reset (OFF) condition is listed here.

e  When CPU changes to STOP mode.
e Whenanew OPR operation begins.

e  When the axis gets disabled.

1.6.7 Direction Flag

Direction Flag indicates the rotation direction of the axis. (0 = Forward, 1 = Backward)

1.6.8 Disable Pulse Output
When an error occurs during the positioning operation, error code gets written in the memory offset 19.
At the same time, ‘Error’ and ‘Disable Pulse Output’ flags are set automatically. Pulse does not output
while the ‘Disable Pulse Output’ flag is set. To enable the pulse output, the source of the error should be

removed and the error code has to be cleared by setting the ‘Error Clear Request’ in the control flag.

1.6.9 ErrorFlag

If an error occurs during the operation of the corresponding axis, this ‘Error’ flag is set. The detailed
information on the error is found in the ‘Error Code.” After removing the source of the error, this flag can

be cleared by using the POSCTRL instruction.
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1.7 Position Data

e The basic controls such as position control and speed control are executed by setting the
required items in this ‘Position Data.’

e The special program named “Positioning Program for PLC” provides a tool for ‘Position Data.’

e  Maximum of 30 ‘position data’ can be configured for each axis.

e A’‘position data’ occupies 8 word-sized memory.

e The same structure of 8 word memory is applied to ‘POSCTRL’ instruction.

e Control Code must be ‘0’ at the end of ‘position data’ list.

e  While in operation, if the control code is zero (0), PLC terminates the series of positioning
control and does not go onto the next item on the list.

e When asetvalue is written on the device used as indirect data in the sequence program, the

set value of the ‘position data’ gets modified.

Offset Item ‘ Bit ‘ Description ‘ Unit
0 00 = Single step control
Control Pattern
1 01 = Continuous control
2 00 = Non-Interpolation
Interpolation 01 =Main Axis : Y (Linear Interpolation)
3
0 10 = Main Axis : X (Linear Interpolation)
. 4
Accelerate Time Acc/Dec No. (0~ 3)
5
6
Decelerate Time 7 Acc/Dec No. (0~ 3)
Control Code 8..F See ‘Control Code’ table
1
2 Dwell Time 0~ 65,535 or indirect data (device memory) mSec
3
4 L 1~ 100,000
Operation Speed PPS
5 H or indirect data (device memory)
6 L -2,147,483,648 ~ 2,147,483,647
Target Position Address Pulse
7 H or indirect data (device memory)
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1.7.1 Control Pattern
a) Single Step Control (Terminate after control)

The Single Step Control executes only one position data. If Dwell Time is configured, the control is

terminated after the Dwell Time has expired.

Speed

Single step control

Dwell Time

Bias Speed

t

\

Positioning Instruci
(POSCTRL{PSTRTn)

1

|

1

1

1

1

1

Run H
{Status Flag b0) !
i

1

1

T

Positioning Completed
(Status Flagb11)

b) Continuous Control

The Continuous Control is used when several position data need to be executed continuously. PLC
automatically decelerates each time the positioning is completed. Acceleration is then carried out after
the positioning speed reaches 0 to carry out the next position data operation. If Dwell Time is
designated, the acceleration is carried out after the designated time elapses. In operation by continuous
positioning control, the next positioning No. is automatically executed. Always set operation pattern as
“Single Step” in the last positioning data to terminate the continuous positioning. If the operation
pattern is set to “Continuous,” the operation will continue until operation pattern “Single Step” is found.
If the operation pattern “Single Step” cannot be found, the operation may carry out until the position

data reaches No. 30 and it terminates the positioning operation automatically.

Speed Positioning (Continuous)

Dwell Time

Bias Speed

>
o
z
5
=
=
o
i
o
o=
3
@y

Positioning Instruc! !
(POSCTRL/ PSTRTn) H
I

1
1
|
Positioning Run H
(Status Flag b0) :
i
1
1
T

Positioning Complete
(Status Flag b11)
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1.7.2 Interpolation

Set the main axis and sub axis for interpolation control.

e Non-Interpolation

Used for normal single axis positioning control and does not require any further configurations.

¢  Main Axis Y (Sub Axis X)
This configuration specifies the corresponding position data as interpolation and designates Y

as the Main Axis and X as the Sub Axis for the interpolation operation.

e  Main Axis X (Sub Axis Y)
This configuration specifies the corresponding position data as interpolation and designates X

as the Main Axis and Y as the Sub Axis for the interpolation operation.

1) If the main axis settings between X and Y position data do not match, the system will select
main axis automatically. It is based on the moving distance. The axis which has longer
moving distance becomes the main.

2) In continuous control, an interpolation axis waits until the other (partner) axis proceeds to
the interpolation step. In this case, there is no limit on the waiting time. To escape from the
waiting status, use the “Emergence Stop Request” control flag.

3) Ininterpolation operation, set values such as speed, dwell time and Acc/Dec time are taken
from the main axis position data set. Only the target position address is effective set in
position data of sub axis.

4) Speed control command is not applicable in interpolation operation. Commands for

interpolation are restricted to ABS and INC.

1.7.3 Accelerate Time / Decelerate Time Number

The acceleration and deceleration time to apply for positioning operation is configured by selecting one

of the 4 Accelerate Time / Decelerate Time values configured in the parameter.
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1.7.4 Control Code

The Control Code for the position data of X Axis is listed in the table below.

C
Instruction Function REET
END O0H 0 - End of position data Terminates continuous control
01H 1 ABS Absolute position control
O5H 5 INC Incremental position control

Incremental position control

Operation | O9H 2 FEED after resetting address

Command 13H | 19 FSC Speed control (Forward)

17H | 23 RSC Speed control (Backward)

80H | 128 NOP No operation

81H | 129 | JUMP Force to change next step No. !\lext step s.etc valueis st?red n

target position address

Program 82H | 130 | LOOP The first step of loop Loo.p.count 15 stczred In target
Control position address
Command | 83H | 131 | LEND The last step of loop

8aH | 132 POS For;e. to change the current Nevy _address is s’tored in ‘target

position address position address

a) ABS (Absolute Coordinate)
1) Position control by absolute coordinate is performed based on the address designated in
the origin point address. Object moves from start address to target address.
2) Direction of movement is determined by the sign (+, -) and pulse output method of the
movement amount.
» Pulse Output Method: High Active Mode
e Whenthe movement direction is plus (+): Forward Positioning
e When the movement direction is minus (-): Backward Positioning
» Pulse Output Method: Low Active Mode
e Whenthe movement direction is plus (+): Backward Positioning

e  When the movement direction is minus (-): Forward Positioning
*For instance,

If the start address is ‘1000’ and the target address is ‘5000,” the PLC moves forward and stops at
‘5000.” The overall movement amount is ‘5000 — 1000 = 4,000.
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3) Positioning Special Module (PLC) Configuration
A) How to configure X Axis Parameter

The default setting for the X Axis is as follows.

Item ‘ Setting Value Description
Pulse Output Method High Active Select a desired pulse output type

Bias Speed(PPS) 100 Initial speed for the positioning
Speed Limit(PPS) 1,000 Maximum speed for the positioning
Acc/Dec Time 1 1,000
Acc/DecTime 2 1,000 The time taken for the speed to increase or
Acc/Dec Time 3 1,000 decrease from 0 to the speed limit
Acc/Dec Time 4 1,000

B) How to configure X Axis Position Data

Position | Control Interpolation Acceleration Deceleration| Control Dwell Operation | Target
Data No. Pattern P ~ Time Time Code | Time  Speed Address

Single Non-

Step Interpolation No.1 ) ABS 0 1,000 >,000

C) How to write a Scan Program
1) Fortheinitial run, the current position value is configured as 1,000.
- POSCTRL command is used.
2) When MO0O Bit is turned on (by Shift + Enter), ABS position data will be executed.

For the initial scan, the current position value is configured as 1,000.
? F13
[ | [MOv 1 D50 |
[MOv 1 D51 H
{DMOV 1000 D52 H
{ POSCTRLHODDD D50 pso0 |
When MOD Bit is turned on [by Shift+Enter], ABS position data will be executed.
19 Moo
I [ PSTRT1 HODOD 1 D1l |
24
END
25
I PEND |‘

26



Positioning User Manual Cmap]es-’@te”@

Your Industrial Control Solutions Source

b) INC (Relative Coordinate)
1) Object moves from the start address according to the target amount of movement (as long
as the target address is configured in operation data).
2) This INC command is using relative coordinate which means the target address number is
counted from the start address (present position before operating this command).
3) Direction of movement is determined by the sign (+, -) and pulse output method of the
movement amount.
> Pulse Output Method: High Active Mode
e When the movement direction is plus (+): Forward Positioning
e  When the movement direction is minus (-): Backward Positioning
»  Pulse Output Method: Low Active Mode
e  When the movement direction is plus (+): Backward Positioning

e  When the movement direction is minus (-): Forward Positioning

*For instance,

If the start address is ‘1000’ and the target address is ‘5000, the PLC moves forward and stops at

‘6000’ (as opposed to ABS which stops at ‘5000’). The overall movement amount is ‘6000-1000=5,000.’

4) Positioning Special Module (PLC) Configuration

A) The X Axis parameter setting is the same as the ABS configuration.

B) How to configure X Axis Position Data

Position | Control Interolation Acceleration Deceleration| Control Dwell Operation | Target

Data No. Pattern P Time Time Code Time Speed Address

1 Single Non- No. 1 No. 1 INC 0 1,000 5,000
Step Interpolation

C) The Scan Program setting is the same as the ABS configuration.
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¢) FEED

1) Before executing the FEED command, the current coordinate is cleared to zero (0) and then
the object moves (positioning control) by the specified movement amount.
2) Direction of movement is determined by the sign (+, -) and pulse output method of the
movement amount.
» Pulse Output Method: High Active Mode
e  Whenthe movement direction is plus (+): Forward Positioning
e  When the movement direction is minus (-): Backward Positioning
» Pulse Output Method: Low Active Mode
e  When the movement direction is plus (+): Backward Positioning

e  When the movement direction is minus (-): Forward Positioning

*For instance,

If the start address is “1000’ and the target address is ‘5000,’ the current coordinate (1,000) is cleared to
zero (0) and then PLC moves forward and stops at ‘5,000’ according to the target address (as opposed

to ABS which stops at ‘5000’ and INC which stops at ‘6000’).

3) Positioning Special Module (PLC) Configuration
A) The X Axis parameter setting is the same as the ABS configuration.

B) How to configure X Axis Position Data

Position | Control Interpolation Acceleration Deceleration| Control Dwell Operation | Target

Data No. Pattern P Time Time Code Time Speed Address

1 Single Non- No. 1 No. 1 FEED 0 1,000 5,000
Step Interpolation

C) The Scan Program setting is the same as the ABS configuration.
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d) FSC(Forward Speed Control) / RSC (Backward Speed Control)

1) This command performs speed control.

2) Speed control outputs designated speed of pulse until the deceleration stop request is
entered (bit 1, control flag).

3) According to the ‘position address under speed control’ set in parameter, current position
address is cleared / updated or fixed during speed control.

4) Speed control has forward and backward maneuvers.
» Forward: When the FSC code is configured in the positioning control data.

» Backward: When the RSC code is configured in the positioning control data.

*For instance,

After the control code is configured as FSC in the X Axis position data and the operation speed is

configured as 1000, the speed control is executed.

Speed
A
g’?fg;::g:;’:ﬁsi:étmn @ The pointat which speed beginsto
P! e decelerate if ‘Decelerate Stop Signal’ is executed.
*When ‘Emergency Stop Signal’ is applied, it will
stop the movementimmediately withoutany
1000 [ deceleration process (Error Code 156 occurs).
@ Acceleration stage
duringwhich the speed
reachesupto 1000 asitis
configuredinthe FSC. @ Deceleration stage afterthe
‘Decel Stop Signal'is
2 @ Positioningis completed.
@aAT:e pq;{\ta.t ‘Positioning Completed Signal
e p_OS' loning. turns ON and OFF.
control is executed.
=4 ¥ » Time
Acceleration; Deceleration
Time Time
e—>
1,000msec 1,000msec

In operation
(Status Flag M0010)

H
Deceleration Stop Signal 1 _‘

(Control Flag M0001)
*Refer to 1.6 Operation Data

Positioning Control Completed —‘
(Status Flag M001B)

5) Positioning Special Module (PLC) Configuration

A) The X Axis parameter setting is the same as the ABS configuration.

29



Positioning User Manual cmaples_}@teﬂls

Your Industrial Control Solutions Source

B) How to configure X Axis Position Data

Position | Control Interpolation Acceleration Deceleration| Control Dwell Operation | Target
Data No. | Pattern P Time Time Code Time Speed Address
1 Single Non- No. 1 No. 1 FSC 0 1,000 0

Step Interpolation

C) The Scan Program setting is the same as the ABS configuration.

e) NOP

No operation is performed.
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f) LOOP/LEND
The LOOP command is used for loop control by the repetition of LOOP to LEND.

It is repeated for a specified number of times from the position data number assigned to LOOP

to the position data number assigned to LEND.
Nesting loop is allowed and LOOP / LEND have to be set as ‘continuous control’ type.

The table below illustrates an example of how the positioning commands in between LOOP and

LEND are repeated for the number of times specified in the ‘target address’ of LOOP.

Position Control Interpolation Acceleration Deceleration | Control Dwell Operation Target
Data No. Pattern P Time Time Code Time Speed Address
1 Continuous Non- No. 1 No. 1 LoOP 0 0 3

Interpolation
. Non-
2 Continuous . No. 1 No.1 ABS 0 1000 - 1000
Interpolation
. Non-
3 Continuous . No. 1 No. 1 INC 0 1500 2000
Interpolation
. Non-
4 Continuous . No. 1 No. 1 ABS 0 2000 - 2000
Interpolation
. Non-
5 Continuous . No. 1 No. 1 LEND 0 0 0
Interpolation

Since the ‘Target Address’ of the LOOP is 3, the Position Data No. 2, No. 3 and No. 4 commands

are repeated for three times.

g) POS

Forced to change the current position address to a new address. The new address has to be

designated in the ‘target address’ field.
For instance,

Configure the control code as ‘POS’ and specify the target address as ‘4000.” When this command is

executed, the current coordinate will be set as ‘4000.

Position | Control Interolation Acceleration Deceleration| Control Dwell Operation | Target

Data No. | Pattern P Time Time Code Time Speed Address

1 Single Non- No. 1 No. 1 POS 0 1,000 | 4,000
Step Interpolation
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1.8 Positioning Instruction

1.8.1 PSTRTn (n=1~2)

}—I | [ PSTRT nl n2 n3 |-‘

This command executes the positioning data assigned as ‘n2’ of the positioning module assigned as ‘n1.’

a) nl(Positioning Module Slot number)

Must be zero (0) for PLC since the CPU module is in the Oth slot.

b) n2 (Positioning Data number)
Type in the desired positioning data number to be executed.
1~30: Positioning data number
9001: OPR
9002: High speed OPR

c) n3(Result flag)
Device memory in which an error code (if it exists) and result flag are to be written.
It must be a word device. (For example, M0100).
Upper Byte: Error code
Lower Byte: Command processing status
Bit 0: Processing the command
Bit 1: The command is processed completely
Bit 2: Command processing error

Bit 3~7: Reserved

*Refer to the section 1.11.1 ‘Positioning Example Using Scan Program.’
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1.8.2 POSCTRL

Device area is used to conduct the positioning control instead of using the position data.
a) nl(Positioning Module Slot number)
Must be zero (0) for PLC since the CPU module is in the Oth slot.
b) n2(Control Parameter)
Device memory in which parameters such as axis, command and control parameter are stored.

When the ‘Command Code’is 1, 2, 3, and 6

Axis (1..2)

Command Code (1, 2, 3, 6)

Control Data (Lower word)

Control Data (Upper word)

When the ‘Command Code’ is 7

Axis (1..2)

Command Code (7)

Parameter Offset

Setting Data (Word)

When the ‘Command Code’ is 8

Axis (1..2)

Command Code (8)

Parameter Offset

Setting Data (Lower word)

Setting Data (Upper word)

When the ‘Command Code’ is 10

Axis (1..2)

Command Code (10)

Control Data (Lower)

Position Data (8 Word)
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n2: Axis to be controlled (1..2)
n2+1: Command Code

n2+2 ~ n2+9: Data necessary for positioning control

The following table describes in detail with respect to the operation according to the Command Code.

Command Code Operation Description

1 Change current position | Enter a new position address (DWORD) in the parameter. OPR
address completed flag will be set after this command.
2 Change speed Write a new speed value in the parameter.
. . Record an inching movement amount (distance) in the parameter,
3 Inching operation . . . .
if a negative value is entered, the axis moves backward.
6 Change target address | Enter a new target address in the parameter.
7 Change parameter This function changes the position control parameter in the sequence
(WORD) program. Parameter changed by this function does not carry out the
validity check such as setting range. Therefore, pay an attention not
Change parameter . . .
8 (DWORD) to write an incorrect value. All the parameter changes will be lost
when switching to STOP mode.
. . Position data block of 8 word size must be written in the parameter in
10 Indirect position data
place of the control data.

c) n3(Result flag)

Device memory in which an error code (if it exists) and result flag are to be written.
It must be a word device. (For example, M0100).

Upper Byte: Error Code

Lower Byte: displays command processing status

n Bit 0: Processing the command

n Bit 1: The command is processed completely

n Bit 2: Command processing error (gets set concurrently with Bit 1 completion flag)
n Bit 3~7: Reserved

*Refer to the section 1.11.2 ‘Positioning Example Using Positioning Data.’
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(Example)

a) Change the current coordinates

When the M101 Bit is turned ON, the current coordinates will be set as 1000 and the OPR is

completed.
The current position value is initialized as 1,000.
2 M101
I MOV 1 D50 H
{ MOV 1 D51 H
{DMOV 1000 D52 H
{ POSCTRLHODDO D50 D500 |

b) Change the operation speed
When the M101 Bit is turned ON while the speed control is at 500 PPS using FSC or RSC

commands, the current speed is changed to 1,000 PPS.

*Error Code occurs when executing a command to change operation speed during the JOG operation

Position | Control Interpolation Acceleration Deceleration| Control Dwell Operation | Target
Data No. Pattern P Time Time Code Time Speed Address
1 Single Non- No. 1 No.1 | FSCorRSC 0 500 0

Step Interpolation
] M101
— | [Mov 1 D50 H
MOy 2 D51 H
{ DMOY 1000 D52 H
| POSCTRLHODDD D50 pso0 |

MOV 1 (Change current coordinates)
MoV 2 (Change operation speed)
MoV 3 (Inching operation)

MOV 6 (Change target address)
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¢) Inching Operation
The example below describes an inching operation that moves the distance of 300 PPS after
configuring the inching speed as 100 PPS. In the X-Axis parameter setting, the inching speed is

configured as 100 PPS and the amount of movement is configured as 300 PPS.

0 M101
— | [Mov D50 H LiXAxis
I MOV 3 D51 |- 3: Inching command
I DMOY 300 D52 I' 300: Movement amount
[ POSCTRLHOOOD  DSD D500 H

d) Change Target Address
When executing the position control to the target address (5,000) configured by ABS, INC and
FEED position data, it changes the target address (8,000) configured in the POSCTRL.

Position | Control Interolation Acceleration Deceleration| Control Dwell Operation | Target
Data No. Pattern P ~ Time Time Code | Time  Speed | Address

Single Non- ABS, INC,
1 & . No. 1 : 0 500 5000
Step Interpolation FEED
M101
I [Mov_ 1 D50 K L Configure X Axis
I MOV b D51 I— 6: A Command to Change Target Address
I DMOY 5000 D62 |‘ BO0O: Target Address is set as 8,000
I POSCTRLHODODD D50 D500 |‘ Start Address for POSCTRL is set as D50
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e) Change parameter for WORD or DWORD
It changes the WORD or DWORD configurations of the positioning parameter stated in Section 1.5.

1) When changing the WORD

When changing the Inching Speed

M101
; [Mov 1 D50 1: Configure X Axis
I MOV 7 D51 7: A Command to Configure Parameter
I MOV 19 D&2 19: Inching Speed offset (Refer to Sec. 1.5)

I DMOY 60000 D52 60000: Inching Speed set value

T T T T T

I POSCTRLHODOOD D50 D500 Start Address for POSCTRL is set as D50

2) When changing the DWORD
When changing the Software Upper/Lower Limit (DWORD)

M1 I]II

I I MOV 1 D50 1: Configure X Axis
I MOy 8 D51 8: A Command to Configure DWORD Parameter
I MOV 9 D62 9: software Upper/Lower Limit {Section 1.5)

I DMOY 2000000 D53 2000000: Software Upper/Lower Limit Set Value

T T T T T

IPOSCTRLHI]I]I]I] D50 D500 Start Address for POSCTRL is set as D50

f) Indirect Operation

The position data such as the table below can be configured by indirect operation (ABS) via scan

program.

Control Acceleration | Deceleration | Control Dwell Operation | Target

Item Interpolation

Pattern Time Time Code Time Speed Address

The scan program shown below represents the position data specified in the table below.
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M105
— Tl MOV 1 D30 H 1: configure x Axis
I MOY 10 D31 |— 10: Indirect Operation Command
I MOV HO100 D32 |- H0100: Absolute Coordinates Positioning 'ABS'
[MOvY 10 D34 H 10: well Time '10msec’
[DMOY 1000 D36 H 1000: operation speed
[DMOV 5000 D38 H so00: Target Address
| POSCTRLHOODD D30 Mi1000 |
Offset Item ‘ Bit ‘ Description ‘ Unit ‘
0 .
Control Pattern 1 00 = Single step control
2
Interpolation 00 = Non-Interpolation
3
0 4
Accelerate Time Acc/Dec Number 1
5
6
Decelerate Time 7 Acc/Dec Number 1
Control Code 8..F ABS
1
2 Dwell Time 10 mSec
3
4 . L
Operation Speed 1,000 PPS
5 H
6 Target Address L 5,000 Pulse

The analysis of [MOV H0100 D32] is shown in the table below.

Control Code Decc?lerate Acce:lerate Interpolation .
Time Time Pattern
Offset 0 F E D C B A 9 8 7 6 5 4 3 2 1 0
(1 word)
Value 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
ABS (Absolute Coordinates Positioning Control) No. 1 No. 1 Non- Single Step

Interpolation
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1.8.3 TEACHn (n = 1~2)

This instruction changes a parameter of position data that have already been configured and defined.

| TEACHR nl n2? n3 |-‘

a) nl(Positioning Module Slot number)

Must be zero (0) for PLC since the CPU module is in the Oth slot.

b) n2(Device Memory Block)

This flag configures the start address that stores the parameters in the format as shown below.

+0 Setting Item & Position Data Number

+1
Setting Data (DWORD)

+2

The detailed format of the setting item and position data numbers are as follows.

15 | 14 | 13

12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

Setting Item

Position Data Number: 1...30 (HOO01 ... HO1E)

0 : Target Address

1. Speed
3 Dwell Time

Example) H1014: Operation Speed of Position Data No. 20

Setting Iltem Position Data Number
WORD F E D B A 9 8 7 6 5 4 3 1 0
Value 0 0 0 1 0 0 0 0 0 0 0 1 0 0
Hex
Value ! 0 1 4
Contents Operation Speed 12 bit data represents the position data. H014 is converted to 20 in decimal.

* PLC can use a maximum of 30 position data numbers.
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Setting data is to specify the speed or the coordinate value of the double word length according to the
setting items. Below is an example of a sequence program to change the operation speed of the X-Axis

position data number 18 to 12345.

— Tl [Mov_ Hi012 D100}

{DMOY 12345 D101 H

 TEACH1 HO000 D100 M200 H

Exgt;:::)n Offset Instruction S\?;:::ag Setting Contents
*|ltem: Speed
Setting Item and
1 +0 (d0100) MOV H1012 D0100 H1012 *Position Data No: Position Data

Number
No.18 (H012 = 18)

*Speed: 12345

2 +1 (d0101)

*Speed can be
configured from 1 to
100,000 and can use
two word (DWORD).

*Set the start address
of the instruction
TEACH1 to D100. TEACH
instruction

DMOV 12345 D0101 12345 Setting Data

3 +2 (d0102)

4 TEACH1 HO000 D0100 M0200

*MO0100: Word that
stores the Error Code
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1.9 Error Code

Category Code Error Name Description
- 0 No error Normal operation status
. . When using the built-in High Speed Counter function of
101 Disable Y-axis PLC, Y-axis is disabled to use the pulse output.
102 Emergency Stop Stop by the emergency stop command.
Common 104 H/W upper limit Exceeds position limit (H/W upper limit signal detected)
105 H/W lower limit Exceeds position limit (H/W lower limit signal detected)
106 Operation speed error Operational speed exceeds the speed limit.
154 S/W upper limit Exceeds S/W position upper limit.
155 S/W lower limit Exceeds S/W position lower limit.
Positioning control is denied.
156 Emergency Stop Input (Emergency stop signal is ON).
502 OPR required Home position (OPR.) is ngt decided yet.
OPR Cannot execute positioning control.
503 No DOG signal Exceeds DOQ signal input time limit (30 seconds) during
OPR operation.
Manual 300 JOG/Inching error JOG./!ncP.nng commayns:l/mput |s.executed while other
positioning control is in operation.
503 Operation speed error This err(?r occurs when the operation speed for positioning
control is not entered.
519 Interpolation axis in This error occurs when the specified interpolation axis is
operation controlling another positioning.
591 Wrong interpolation axis This err-or occurs Yvhen the u‘nsupported axis is executed
for the interpolation operation.
o When a wrong number other than 1~30 and 9001~9004 is
543 Positioning number error s
entered for the positioning start number.
When thei for th iti fthel
545 | Loop repetition count error \ en the input range for the repetition count of the loop
is exceeded.
o 547 | Loon number setting error This error occurs if the maximum number of loops that can
Positioning P & be run within the loop has exceeded the limit.
548 Loop command error When the Io.o.p d‘ata buffer is lost due to internal operation
error of positioning.
549 Unsupported control When an unsupported command code is entered for the
command positioning control command.
550 Position address A command to forcefully change current position address is
change error issued while the axis is in operation.
A command to change current speed is issued while the
551 Speed change error f'ms stgps or dwells. (Acommand to change current §peed
is possible during a phase of acceleration, deceleration or
constant speed).

41



Positioning User Manual cﬂ’[&p]es_}@teﬂg

Your Industrial Control Solutions Source

A command to change target address is issued while the
Target address axis stops or dwells. (A command to change target address
change error is possible during a phase of acceleration, deceleration or

constant speed).
Another position control command is issued while the axis
is in operation.

552

553 | Duplicated position control

Online program edit/modify is performed while the axis is

554 Online edit error . .
in operation.
Pulse output mode An unsupported value other than 0 or 1 is entered for the
904 setting error pulse output mode of the parameters.
906 Bias speed setting error When the bias speed is out of the setting range.
910 Speed limit setting error When the speed is out of the setting range.
911 Acceleration and When it is beyond the setting range (0~65535 ms) of the
Deceleration time No. 0 Acceleration and Deceleration time No. 0.
912 Acceleration and When it is beyond the setting range (0~65535 ms) of the
Deceleration time No. 1 Acceleration and Deceleration time No. 1.
913 Acceleration and When it is beyond the setting range (0~65535 ms) of the
Deceleration time No. 2 Acceleration and Deceleration time No. 2.
Acceleration and When it is beyond the setting range (0~65535 ms) of the
Parameter 914 Deceleration time No. 3 Acceleration and Deceleration time No. 3.
. When the backlash compensation value is beyond the
920 Backlash setting error setting range (0~65535)F.) y
921 Software upper limit When the software upper limit value is out of the setting
setting error range (-2,137, 483, 648~2,147,483,647).
922 Software lower limit When the software lower limit value is out of the setting
setting error range (-2,137, 483, 648~2,147,483,647).

When the jog operation speed is configured higher than the
jog speed limit of the extended parameters.

When a wrong configuration value other than 0~3 is
entered for the OPR method setting.

When a wrong configuration value otherthanQOor 1is
entered for the OPR direction setting.

956 [Jogspeed limit setting error

980 OPR method setting error

981 OPR direction setting error
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1.10 MapleLogic Configuration and Use

1.10.1 Register the PLC Positioning Special Program

Go to ‘File’ = ‘New Program’ - Select [Positioning for PLC].

*Only one [Positioning for PLC] special program can be configured for a MapleLogic project.

New program

X

Program Name

Pgm001 io: 1! - OnlineEdit Buffer: ©
LD Program Communication Configuration
Scan I% Serial Protocol
@ subroutine I“MODBUS/RTU Master
Cold Start initialization I% Ethernet Protocol
@ Hot Start initialization I3 HighSpeed Link(E)

@ Periodic Interrupts 12 MODBUS/TCP Master

Special Configuration

®Special Card init.
_PID Control
FHsC

B10 Input Filter
fWPWM for PLC-ES

SFC Program

E SFC Program

Description

Interrupt>> Cancel

Enter the Program Name, Program ID and Program Free Space (Online Edit Buffer).

Click the [OK] button.
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1.10.2 Configure the PLC Positioning Special Program

The PLC Positioning Special Program Configuration Window is shown below.

Pgmoo1 . B X
Start Address D = 0O Maonitar Save Onlinetadify Close
» Asis Parameter |V #Axis Parameter | X Axis Position Data | ¥ Axis Position Data |
Item Seﬂue
Output Pulse Type /A Axis
Bias Speed at Start (PPS) 1
. Speed Limit Value (PPS) 50000
Basic Parameters ACC/DEC Time 1 (mSec) 1000
ACC/DEC Time 2 (m5ec) 1000
ACC/DEC Time 3 (m5ec) 1000
ACC/DEC Time 4 (mSec 1000
—
Software Stroke Limit: Upper Limit 65535
Software Stroke Limit: Lower Limit 0
Speed Control Current Position Do not update current feed value
Backlash Compansation Amount (Pulse) 1]
Extended Parameters Use High/Low Limit 0x0000
JOG Speed High (PPS) 20000
Jog ACC/DEC Time Mol
Inching Speed (PP5) 100
Position Come. Sisnal Cut Time (mSeﬂ lw
OPR Method MNear Dog/Dog OFF
OPR Direction Forward
OPR Address 0
OPR / Manual Parameters OPR Speed High (PPS) 50000
OPR Speed Low(PPS) 1000
OPR ACC/DEC Time Selection Mol
DWELL Time (mSec) 1]
—_—

a) Start Address
You canselect M, L, K, D devices for storing the positioning parameters.
While in Monitor Mode or the monitor screen is displayed, you cannot select the Start Address.

Close the Monitor screen and then select the Start Address.

Start Address = 0

D

D N
X Awis F‘aranfﬁd Suwis Param

K.

Te
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b) X /Y Axis Parameter

You can configure the parameters below using the PLC Positioning Special Program. Because
the setting parameters are stored in the same memory area (flash memory) in which a

sequence program is stored, the settings are preserved even after the power is removed.
c) X/Y Axis Position Data

You can create and configure 30 position data per axis. Each position data occupies the memory
size of 8 Word in the following order as shown below. This structure is used in the same manner

for POSCTRL, a positioning-dedicated command.

[& pgmoo1 =
Start 4ddress D = 0 Monitor Save Onlinetodify Close
| % #is Parameter | ¥ Axis Parameter | X Axis Position Data | ¥ 4xis Position Data ]

POS Operation Auis to be ‘ ACC ‘ DEC ‘ Control ‘ Dwell ‘ Opr. ‘ Pasition ‘ -

Data No. Pattern Interpolated TimeMo. TimeNo. System Time Speed Address

1 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0

2 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

3 Single Step Control | Ne Interpolation Mol MNel MNOP 0 1 0

4 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0

5 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

6 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0

7 Single Step Control | No Interpolation Nol Mol NOP 0 1 0

& Single Step Control | No Interpolation Mol MNol NOP 0 1 0 =
9 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

10 Single Step Control | No Interpolation Mol Mol NOP 0 1 0

11 Single Step Contrel | No Interpolation Nol Mol MNOP 0 1 0

12 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

13 Single Step Control | No Interpolation Nol MNel MNOP 0 1 0

14 Single Step Contrel | No Interpolation Nol Mol MNOP 0 1 0

15 Single Step Control | No Interpolation Mol Mol MNOP 0 1 0

16 Single Step Control | Ne Interpolation Mol MNel MNOP 0 1 0

17 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0 =
15 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

19 Single Step Control | Ne Interpolation Mol MNel MNOP 0 1 0

20 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0

21 Single Step Control | No Interpolation Mol Nol NOP 0 1 0

22 Single Step Control | Ne Interpolation Mol Mol MNOP 0 1 0 | |
1n B P L PP P inn 4

*Dwell Time / Operation Speed / Position Address can be configured using constant values and devices.
d) Monitor

Monitor mode is executed.

Monitor

The Monitor mode displays the operation information based on the Start Address.

45



Positioning User Manual Cmap]es-’@te”@

Your Industrial Control Solutions Source

Maonitor
ARG K Axis ¥
Contents Device | State | Information
Run D0001.0 OFF Stop
Position Control DO001.1 OFF
Speed Control Do001.2 OFF
Straight Interpolation Do001.3 OFF
OPR 000014 OFF
Position Sync. D0001.5 OFF
Speed Sync. D0001.6 OFF
ACC 0o001.7 OFF
Constant Speed D0001.8 OFF
DEC 000019 OFF
Dwell 000014 OFF
Comp. Position Cont D0001.B OFF
Comp. OPR Cont D0001.C OFF
Forward/Backward D0001.D Str, Forward
Disable Pulse Output DOD01.E OFF
Error DO001.F OFF Mo Errars
Contents Device PV
Current Position 00002 ~ D003 0 Pulse
Current Speed 00004 ~ D005 0PPS
Step Mo. 00006 ]
Inching Movement DO008 0
Error Code D000g 0
EMABLE JOG Forward | JOG Backward | Dec Stop EMG Stop EtrorHeset

*Inching Movement has been added.

® AXIS: Select X Axis or Y Axis. When the axis changes, so does the device. It displays the current
value of the device in the information field.
® ENABLE / DISABLE:
Read: It determines the current activation status of the axis.
Write: When this flag is set, the axis function is switched to active status.
When this flag is reset, the axis is switched to inactive status.

® Forward/Backward JOG
JOG operation initiates the ‘Forward / Backward JOG’ signal without an instruction.
JOG operation is executed according to the set values of ‘JOG Speed Limit’ and JOG Acc/Dec Time.

JOG operation can be activated without having no origin point determined.
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*You cannot click ‘Forward’ or ‘Backward’ buttons during the forward/backward operation.

*QOperating status is retained when you close Monitor window during Forward/Backward JOG operation.

® Decelerate Stop: The axis in operation begins to decelerate until it comes to a full stop.

® Emergency Stop: The axis in operation immediately stops without any deceleration process.
These are occasions at which the axis immediately stops not by this command.
1) Detection of the Upper and Lower Limit Signals

2) Setting of the Software Upper/Lower Limit Signal

® ErrorReset

If an error occurs during the operation of the corresponding axis, the Error Reset button gets
activated. The error is displayed on Error Code. Please refer to the error code table for details.

Error Reset stops the Monitor Mode if it was in Monitor Mode.

e) Save

It saves the PLC Positioning Special Program. When the program is saved successfully, a
confirmation message will appear in the Message Window as shown below.

2024.06.20 11:... Backupfile [PGMO001.1718906872S.SPC] is successfully created.

f) Online Modify

2024.06.20 11:... Backupfile [PGM001.17189068725.SPC] is successfully created.

It downloads the PLC Positioning Special Program during the positioning operation.

‘Online Modify’ saves the program, and the same confirmation message will appear.

*You cannot ‘Online Modify’ while positioning is operating. Please stop the operation first.

g) Close

It closes the PLC Positioning Special Program.
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h) Control Code Table

Cod
oae Symbol Function FEET
Hex Decimal
O1H 1 ABS Absolute position control
O5H 5 INC Incremental position control
Incremental position control
OSH 9 FEED after resetting current address
13H 19 FSC Speed control (Forward)
17H 23 RSC Speed control (Backward)
80H 128 NOP No operation
81H 129 JUMP Forced to change next step No. !\IEXt step s‘ejc valueis st?red n
target position address
82H 130 LOOP The first step of loop Loop count is stored in ‘target
position address
83H 131 LEND The last step of loop
84H 132 POS Forced to Fhange the current Nevy .address is s'tored in ‘target
position address position address
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1.11 Positioning Control Usage Examples

1.11.1 Positioning Example Using Scan Program
This is a positioning example using a scan program.
When you press the button on X00, it is going to perform positioning to +2500 and then to -2500.

a) Circuit Wiring

@ ACC-TB32M PLC-ES1616P
Al X00
" BUTTON B1 X01
Bl A2 X02
I B2 X03
B2 A3 X04
A3 B3 X05
B3 Ad X06
A4 @ B4 X07
B4 A5 COM 1
A5 4—DC +24V B5 COM1
B5 A6 X08
Ab B6 %09
B6 A7 A7 X0A
87 B7 X0B
AS A8 XoC
B8 B8 XoD
A9 A9 XO0E
B9 B9 XOF
A10 A10 COM2
B10 B10 CcoM2
A11 A1 Y10
B11 B11 Y11
oo A12 A12 Y12
A3 B12 Y13
813 A13 Y14
A14 B13 Y15
B14 Al4 Y16
A15 B14 Y17
B15 A15 DC12/24V
Al6 B15 DC12/24V
B16 A16 Y18
A17 B16 Y19
B1/ A17 Y1A
518 Al8 B17 Y1B
219 @ A18 Yic
B19 B18 Y1D
A20 |«——24VDCGND A19 V1E
B20 B19 Y1F
A20 DC GND COM
B20 DC GND COM

@ This is a button to start the positioning operation.
@ Connect the DC +24V to A5.

(3) Connect the +24V GND to A20.
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b) PLC Positioning Special Program

Configure the PLC Positioning Special Program as follows.

@

IStan Address D = O l Monitor Save OnlineModify Close
X Axis Parameter | Y Axis Parameter | X Axis Position Data | Y Axis Position Data
A Item ] Set Value
Output Pulse Type @
Bias Speed at Start (PPS) (3]
Speed Limit Value (PPS) - 1000
ACC/DEC Time 1 (mSec)
ACC/DEC Time 2 (mSec) 11000
ACC/DEC Time 3 (mSec) 11000
ACC/DEC Time 4 (mSec) 11000
Software Stroke Limit: Upper Limit 0
Software Stroke Limit: Lower Limit 0
Speed Control Current Position | Do not update current feed value
Backlash Compansation Amount (Pulse) 10
Use High/Low Limit 0x0000
JOG Speed High (PPS) ©) i
Jog ACC/DEC Time |Nol
Inching Speed (PPS) 1100
Position Comp. Signal Out Time (mSec) 11000
OPR Method | Near Dog/Dog OFF
OPR Direction | Forward
OPR Address 0
OPR Speed High (PPS) §50000
OPRSpeedLow(PPS) 11000
'OPR ACC/DEC Time Selection |No
DWELL Time (mSec) 0
1 - 100,000

@ Configure the Start Address as ‘D0.’

@ Configure the Pulse Output Type as ‘Low Active.’

@ Configure the Bias Speed at Start (PPS) as ‘500.

@ Configure the ACC/DECTime 1 (mSec) as ‘500.

@ Configure the JOG Speed High Limit (PPS) as ‘1000.”
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c) Write aScan Program

Write a scan program as follows.

Initialized to make the current value as zero [0]

2 F12
@ — | [Mov 1 D50 H
ON_at_firs
t scan_onl
y
[MOv 1 D51 H
{DMOY D D52 H
| POSCTRLHOODD D50 pso0 |
Positioning in Forward JOG to +2500 and then Decelerate to Stop
19 X00
@ {Mov Hooos Do H
23
H= 2500 D? | [MOV  Hooo3 Do H
| SET MO0
Positioning in -2500 and then Decelerate to Stop
32 MOD T0
@ [ | [Mov_ HOD11 DO H
{ TON T0 10 H
a2
H= 2500 D? | [MOV  Hooo3 Do H
a8
END
49
[PEND H

@ Initialize to make the current position value as zero (0).

Please refer to Section 1.8.2 ‘POSCTRL.
@ Positioning in Forward JOG to +2500 and then decelerate to stop.

DO is a control flag and is composed of 16Bit.

MOV H0009 DO: Enable operation, Forward JOG control.

D2 displays current position. If the value of D2 is 2500, it decelerates to stop and set MQO.
@ It takes 1000 msec to decelerate to stop.

After a delay of 1 second, Backward JOG control operates.

If the value of D2 is -2500, it will decelerate to stop.
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d) Monitor the Operation

@ After running the program, it is in initial stage. The current position is initialized to zero (0).

Monitor x |
AXIS | X Axis = Close
Contents Device | State | Informaticn

Run DO001.0 OFF Stop

Position Control 000011 OFF

Speed Control Do001.2 OFF

Straight Interpolation D0001.3 OFF

OPR DO001.4 OFF

Position Sync. 000015 OFF

Speed Sync. 000016 OFF

ACC DO001.7 OFF

Constant Speed DO001.8 OFF

DEC D0001.9 OFF

Dwell DO00L.4 OFF

Comp. Position Cont DO0OL.B OFF

Comp. OPR Cont D0001.C ON

Forward,/Backward DO00L.D Str. Forward

Disable Pulse Qutput D0001.E OFF

Error DO001.F OFF Mo Errors

Contents Device [ Py

Current Position 00002 ~ DO003 0 Pulse

Current Speed D0004 ~ DOO0S 0PPS

Step Mo. D0006 0

Inching Maovement Do00s 0

Error Code D003 0

EMABLE JOG Forward |JOG Backward | Dec Stop EMG Stop Ertar-Feset

@ Turn on X00 to ‘Enable’ the operation and the Monitor displays the below information.

Contents Device | State | Information
Run D0001.0 oM [Running |
Positien Control 000011 OFF
Speed Control D0001.2 ON
Straight Interpolation D0001.3 OFF
OPR DO001.4 OFF
Paositien Sync, 000015 OFF
Speed Sync. D0001.6 OFF
ACC DO001.7 OFF
Constant Speed DO00L.8 ON
DEC D0001.9 OFF
Dwell DO001.A OFF
Comp. Position Cent D0001.B OFF
Comp. OPR Cont Dooo1.C OM Complete OPR Control
Forward/Backward DO001.D Str. m
Disable Pulse Output DO001.E OFF
Error DO001.F OFF No Errors
Contents Device PV
Current Position 00002 ~ DO0O3 1697 Pulse
Current Speed DO0004 ~ DOOOS 1000 PPS
Step Mo. DO006 0
Inching Maovement DO00a 0
Error Code D000 0
Stop Forward |05 Backward | Dec Stop EMG Stop Ettor Reset
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@ After positioning to +2500, Backward JOG operation moves to -2500 and then it decelerates.

Straight Interpolation

OPR

Position Sync.

000013 OFF
000014 OFF
000015 OFF

Monitor
A5 1 K Axis ¥
Contents Device | State | Information
Run D0001.0 ON Running
Position Control Doon1.1 OFF
Speed Control Do0o1.2 oM Speed Controlling

Speed Sync, 000016 OFF
ACC Dooo1.7 OFF
Constant Speed D0001.8 ON Constant Speed
DEC D0001.9 OFF
Dwell 000014 OFF
Comp. Position Cont DO001.B OFF
Comp. OPR Cont D0001.C OM
Forward/Backward Dooo1.D Rew. Backward
Dizable Pulse Output DO001.E OFF
Error DOo01.F OFF Mo Errors
Contents Device | PV
Current Position DO00Z2 - DO003 I -2147 Pulse I
Current Speed 00004 ~ D005 1000 PP3
Step Mo, 00006 0
Inching Movement 00003 0
Error Code D000g 0

DIS&BLE A0 Forweard 15top Backward | Dec Stop

EmG Stop

Ertor Besat
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1.11.2 Positioning Example Using Positioning Data

The 1.11.1 Example is controlled by a scan program and therefore is rather complex. However, using
positioning data and scan program together makes this program simpler and easier to implement.

a) Circuit Wiring
The wiring connection is identical to that of the 1.11.1 Example.
b) PLC Positioning Special Program

Configure the X Axis Parameter of PLC Positioning Special Program as follows.

# Bxis Parameter |"1"' Axis Paramater | X Axis Position Data | ¥ Axis Position Data |
Item = Set Value
Output Pulse Type L X ow Active I
Bias Speed at Start (PP5) (2]1000 I
Speed Limit Value (PP5) :|lﬂ
ACC/DEC Time 1 {mSec) 3 11000 |
ACC/DEC Time 2 (mSec) 1000
ACC/DEC Time 3 (mS5ec) 1000
ACC/DEC Timed (mS5ec) 1000
Software Stroke Limit: Upper Limit (4 ]
Software Stroke Limit: Lower Limit o
Speed Control Current Position Do not update current feed value
Backlash Compansation Amount (Pulse) 0
Use High/Low Limit 00000
101G Speed High (PP5) 1000
Jog ACC/DEC Time Mol
Inching Speed (PPS) 100
Position Comp. Signal Out Time {mSec) 1000
OPR Method Mear Dog/Dog OFF
OPR Directicn Forward
OPR Address i
OPR Speed High (PPS) 50000
OPR Speed Low(PP5) 1000
OPR ACC/DEC Time Selection Mol
DWELL Time (m5ec) 0

@ Configure the Pulse Output Type as ‘Low Active.’
@ Configure the Bias Speed at Start (PPS) as ‘1000.
@ Configure the ACC/DEC Time 1 (mSec) as ‘1000.’

@ Configure the Software Upper Limit, Software Lower Limit as “1000.’
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Configure the X Axis Position Data as follows.

% Awis Parameter | % Azis Parameter | X Axis Position Data | ¥ Axis Position Data

POS Operation ‘ Asxis to be ACC DEC Control Dwell Opr. Position
Data No. Pattern Interpolated TimeNo. TimeMo. Systern Time Speed Address
1 Continuous Control Mo Interpolation Nol MNol POS 0 1 0
2 Continuous Control Ma Interpolation Mol Mol INC 0 1000 2500
3 Single Step Control Mo Interpolation Mol Mol ABS 0 1000 -2500
4 Single Step Control Mo Interpolation Mol No.l NOP 0 1 0
5 Single Step Control Ma Interpolation Mol Nel MNOP 0 1 0
6 Single Step Control Mo Interpolation Mol Nel NOP 0 1 0
7 Single Step Control Mo Interpolation Mol MNo.l NOP 0 1 0
8 Single Step Control Mo Interpolation Mol Mol NOP 0 1 0
9 Single Step Control Mo Interpolation Mol Nel NOP 0 1 0
10 Single Step Control Mo Interpolation Mol Mol MNOP 0 1 0
11 Single Step Control Ma Interpolation Mol No.l NOP 0 1 0
12 Single Step Control Mo Interpolation Mol Nel NOP 0 1 0

When you want to control the positioning sequentially, configure the Operation Pattern as ‘Continuous

Control’ and set the last one as ‘Single Step Control.’ Please refer to 1.7.4 Control Code.

c) Write aScan Program

When you press the button %00, it runs the positioning data from No. 1 to No.3 [Single Step Control].
2 X00
— | [PSTRTT HOOOD 1 D100 H
7
END
8
i PEND |‘

When you turn on X00, it is going to perform positioning control from No. 1 and No. 2 (Continuous

Control) to No. 3 (Single Step Control) configured in the X Axis Position Data.

d) Monitor the Operation

How to monitor the operation is identical to that of the ‘1.11.1 Positioning Example Using Scan

Program.’
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1.11.3 Positioning Example Using OPR

® Starting from its current location 2500, this example turns on X01 to execute OPR and presses
the button XOE (DOG signal) three times in order to return to the origin point.
® The XOE button is used for testing purposes in this example. In the industry fields, the X0OE

button is replaced by sensors.

a) Circuit Wiring

@ ACC-TB32M | PLC-ES1616P
A1 X00
" BUTTON B1 X01
B A2 X02
A2 B2 X03
B2 A3 X04
A3 B3 X05
B3 a4 X06
Ad @ B4 X07
B4 A5 COM1
A5 [€—DC +24V B5 COM 1
BS A8 X08
A6 B6 X09
B6 oy A7 XOA
B7 @ B7 XOB
A8 A8 X0C
B8 BUTTON B8 X0D
A9 |«—@ @ _DCGNDCOM A9 XOE
B9 B9 XOF
A10 A10 COM 2
B10 B10 COM2
A1l A1 Y10
B11 B11 Y11
o A12 A12 Y12
A3 B12 Y13
B13 A3 Y14
Ald B13 Y15
B14 Al4 Y16
A15 B14 Y17
B15 A15 DC12/24V
A16 B15 DC12/24V
B16 A16 Y18
A17 B16 Y19
B1/ A17 Y1A
818 A18 B17 Y1B
A9 @ A8 Yic
B19 B18 Y1D
A20 |e——24VDCGND A19 Y1E
B20 B19 Y1F
A20 DC GND COM
B20 DC GND COM

(@ Connect the OPR button to A1 (X00).
@ Connect the DOG1 button to A9 (XOE).
@ Connect the DC +24V power supply.

@ Connect the GND.
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b) PLC Positioning Special Program

Configure the X Axis Parameter of PLC Positioning Special Program as follows.

®

Start Address D = | 0 Muonitar Save 2nlineModify Close
X fxis Parameter | Y Axis Parameter | X Axis Position Data | Y Axis Position Data |
Item Set Value
Cutput Pulse Type Low Active
Bias Speed at Start (PP5) 1000
Speed Limit Value (PPS) 1000
ACC/DEC Time1 (mSec) (2 )|] 1000 |
ACC/DEC Time 2 (mSec) 1000
ACC/DEC Time 3 (mSec) 1000
ACC/DEC Time 4 (mSec) 1000
Software Stroke Limit: Upper Limit ]
Software Stroke Limit: Lower Limit i
Speed Contrel Current Position Do not update current feed value
Backlash Cornpansation Amount (Pulse) 0
Use High/Low Limit 00000
100G Speed High (PP5) 1000
Jog ACC/DEC Time Mol
Inching Speed (PPS) 1000
Position Comp. Signal Out Time (m5ec) _ (1000
OPR Method @ Mear Diog
PR Direction Baclward
OPR Address i]
OPR Speed High (PPS) 1000
OPR Speed Low(PP5) 500
OPR ACC/DEC Time Selection Mol
DWELL Time {mSec) ]

(@ Configure the Start Address as ‘D0.’
@ Configure the ACC/DEC Time1l (mSec) as ‘1000.’

@ Configure the OPR setting as follows.

e OPRMethod: Near Dog

e  OPR Direction: Backward

e  OPRHigh Speed(PPS): 1000

e  OPRLow Speed(PPS): 500

e OPRACC/DEC Time Selection: No.1
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c) Write aScan Program

Write a Scan Program as follows.

Initialize to make the current position value as 2500.
2 F12
@D | [Mov 1 D50 H
ON_at_firs
t_scan_onl
y
{ MoV 1 D51 H
[DMOV 2500 D52 H
| POSCTRLHOOOO D50 pson |
YWhen X00 is turned on, DOG is executed.
19 %00
@ ; [ PSTRT1 Hoooo 9001 pion . |
24
END
25
[PEND H

@ The value of the current position will be set to 2500 when the device operates.

@ When X00 is turned on, OPR (Origin Position Return) will be executed.
If you press the DOG button connected to A9 (AOE) three times, the current position will be 0.

d) Monitor the Operation

An example of the OPR operation using DOG is as follows.

@ In the initial stage, the current position is initialized to 2500 Pulse.

Contents Device | PV
Current Position D00az -~ Dono3 |25E|U Pulse I
Current Speed 00004 - DO0OS 0 PPS
Step Mo. 00006 0
Inching Movement DOoos 0
Error Code D0oo0g 0
DISAELE JOG Forward | JOG Backward||  Dec Stop EmMG Stop Erroe Heset
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@ When X00 is turned on

Monitor
AXIS X Axis =
Contents Device ‘ State | Information
Run D0001.0 ON Running
Position Control 000011 OFF
Speed Control DoooL .2 OM Speed Controlling
Straight Interpolation D0001.3 OFF
OPR 00001 4 ON
Position Sync. 000015 QFF
Speed Sync. D0001.6 QFF
ACC Do001.7 OFF
Constant Speed DOOOL 8 ON Constant Speed
DEC Do001.3 OFF
Dwell D000L.A OFF
Comp. Positien Cont DO00L.B QFF
Comp. OPR Cont D0001.C OFF
Forward/Backward D000L.D Rev. Backward
Disable Pulse Output DO0OL.E QFF
Error D000LF OFF No Errors
Contents Device PV
Current Position D000z ~ DO003 2500 Pulse
Current Speed D0004 ~ DO0OS 1000 PPS
Step No. D0006 0
Inching Movement 00008 0
Error Code D009 1]
DISABLE JOG Forward | JOG Backward | Dec Stop EMG Stop ErorResat

e AsOPRisturned on, the Monitor displays it is controlling OPR.
e Asitisconfigured in the Positioning Special Program, the direction of OPR is Backward.

@ When XOE is turned on once

Monitor X
AXIS | X Axis =

Contents Device | State | Information
Run DO001.0 ON Running
Position Control D0001.1 OFF
Speed Control DO001.2 ON Speed Controlling
Straight Interpolation D0001.3 QFF
OPR DO001.4 OM QPR Centrolling
Position Sync. D0001.5 QOFF
Speed Sync. D0001.6 QFF
ACC D000L.7 OFF
Constant Speed DO00L.8 ON Constant Speed
DEC 000019 OFF
Dwell D000L.A OFF
Comp. Positien Cont DO00L.B QFF
Comp. OPR Cont D0001.C OFF
Forward/Backward D0001.D For.
Disable Pulse Output DO00L.E QFF
Error DO00L.F OFF No Errors

Contents Device PV
Current Position 00002 ~ DO003 2500 Pulse
Current Speed D0004 ~ DO00S 500 PPS
Step No. D0006 0
Inching Movement DO00a 0
Error Code DO00S 0
DISABLE JOG Forward | JOG Backward | Dec Stop EMG Stop EnorReset

e Thedirection of OPR is modified from ‘Backward’ to ‘Forward.’
e The Current Speed is ‘500 PPS’ according to the set value of ‘OPR Low Speed’ in the program.
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@ When XOE is turned on twice

Monitor x
BRIS X Axis ¥

Contents Device | State | Information
Run D000L.0 ON Running
Position Control D0001.1 OFF
Speed Control D0001.2 ON Speed Controlling
Straight Interpolation D0001.3 OFF
OPR DO001.4 ON OPR Controlling
Position Sync. D0001.5 OFF
Speed Sync. D0001.6 OFF
ACC D0001.7 OFF
Constant Speed D0001.8 ON Constant Speed
DEC D0001.9 OFF
Dwell DO00L.A OFF
Comp. Position Cont DO001.B OFF
Comp. OPR Cont D0001.C OFF
Forward/Backward D0001.D Rev. Backward
Disable Pulse Output DO001.E OFF
Error DOOCL.F OFF Mo Errors

Contents Device | PV
Current Position D0002 -~ DO003 2500 Pulse
Current Speed D0004 ~ DO005 500 PPS
Step Mo. D0006 0
Inching Movement D0008 0
Error Code D000 0
DISABLE JOG Forward | JOG Backward| Dec Stop EMG Stop Etror Reset

e Thedirection of OPR is modified from ‘Forward’ to ‘Backward.’

@ When XOE is turned on three times

Monitor x
BRIS W Axis ¥
Contents Device | State | Information

Run DO0CL.0 OFF Stop

Position Control Do001.1 OFF

Speed Control Dooo0L.2 QFF

Straight Interpolation 000013 OFF

OPR 00001 4 QFF

Position Sync. DO001.5 OFF

Speed Sync. DO001.6 QOFF

ACC 000017 OFF

Constant Speed D0001.8 OFF

DEC 00001 .9 OFF

Dwell D000L.A OFF

Comp. Position Cont DO00L.B OFF

Comp. OPR Cont D000L.C ON Complete OPR Control

Forward/Backward D0001.D Rev. Backward

Disable Pulse Qutput DO00L.E OFF

Error DO0OL.F OFF No Errors

Contents Device PV

Current Position 00002 ~ 00003 I 0 Pulse I

Current Speed 00004 ~ DO00S 0PPs

Step MNo. D0006 0

Inching Movement D0008 0

Error Code D0003 0

EM&BLE JOG Forward | JOG Backward || Dec Stop EtG Stop Ettor Feset

e ‘Complete OPR Control’ is ON and the current position becomes 0 Pulse according to the set
value of ‘Origin Position’ in the Positioning Special Program.
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