TOSHIBA

PROGRAMMABLE CONTROLLER
Single-Axis Positioning Module
For T2, EX100, M20/40

EX100

USER’'S MANUAL

Installation and Specifications






1.1
1.2
1.3
1.4
1.5

2.1
2.2
2.3
2.4
25

3.1
3.2
3.3
3.4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

4.12

6.1
6.2

71
7.2
7.3

Contents

System Configuration ... 5
Principal functions ..o 5
System configuration .............cccccoeiernnrinneeee e 6
Outline of Operation ..........c.cccviiiieniniene e 8
Precision and command unit...............occooeiiiiiiiiii 10
Start-up ProCeAUIES ......cccceeiiieie ettt 12
Specification ... 13
Performance specifications ..........cccocccooevveeioiice e 13
1/O SPECIfiCAtIONS ......oeieiieiiee e 14
Module components........cccovviiiiiiee e, 15
Functions of setting switChes ..............cocoooeiiii i 17
Functions of external input and outputs ...........ccccocoeeeiin. 22
Wiring Method ... 25
Connecting external inputs and outputs ... 25
OULPUL CIrCUILS ..o 27
INPUL CIFCUILS ....vooe e, .28
Example of connecting the pulse output section................... 29
Parameter ... 31
Basic parameters ..o 31
Operation parameters..........ccooeeeevieiieeceieeeeeeeeeeeeeeee e 33
Setting and monitoring parameter from the programmer ....... 34
Monitoring operation parameters..........ccooceeeeeeeieeeceiecieee 35
Setting operation parameters............cccooeeeevvieeeiii e 36
Monitoring basic parameters.............coooeeeveeieii i 37
Setting basiC parameters ...........o.coooiiiiiiioe e 38
Setting parameters in the stand-alone mode......................... 38
Setting and monitoring parameters from the EX100............. 40
Internal addresses and data of parameters............................. 41
Example of using the parameter setting program

fromthe EXT100 ..o 42
Procedures for saving data in the ROM and

in external MeMOTY .......coooiiiiiii e 43
Input and Output Allocation...................ccoooeeiiii 45
OPeration .............cooiiiiii e 47
Operation using the programmer.............ccocooveevveieiiieeeeee 47
Operation using the EX100 ..........ccooooiiieieieeieeeeeeeee 49
Zero RetUrn ..o, 51
Zero return operating SEQUENCE .......ccoeevveeueeeeeeiieeee e, 51
Selecting the zero return direction ..............cccooeveevviveenene, 52
Selecting use of the Z-phase pulSe ..........cc.oooveeeeeeveeeeee, 54



Contents

7.4 Zero offSet MOVEMENT ..o e 55

7.5 Example of an EX100 program ..., 55
7.6 Example of operation using the GP110 ... 56
8 Designated Point No. Operation................................... 57
8.1 Operation in the absolute coordinate mode............................. 57
8.2 Operation in the relative coordinate mode.............................. 57
8.3 Example of atiming chart.............. 58
8.4 Example of an EX100 program .........cccccoeioiiiiiiiiiiciiiee e 58
8.5 Example of operation using the GP110 ... 59
9 Automatic Stepping Operation ...................cc 61
9.1 Operation in the absolute coordinate mode............................. 61
9.2 Operation in the relative coordinate mode............................... 62
9.3 Example of @ timing chart ..o, 62
9.4 Example of an EX100 program ............cccccooiiiiiiiiiiis 63
9.5 Example of operation using the GP110 ........................... 64
10 Command Value Operation ... 65
10.1 Command value operation in the absolute

coordinate MOde ......c..eeeeeieiiiiee i s 65
10.2 Command value operation in the relative

€oordinate MOAE ........oiiiiiieee e 65
10.3 Range of command values .............ccccooiiiiiii 65
10.4 Timing chart for command value operation ............................. 66
10.5 Example of EX100 command value operation program ......... 67
10.6 Example of operation using the GP110AP2 ....................... 68
11 Manual Operation ... 71
11.1 Manual operation from the EX100 ..., 71
11.2 Example of an EX100 program ... 71
11.3 Example of operation by using the GP110 ......................... 72
12 OVEITIAE ..o 73
12.1 TIMING ChaM ... 73
12.2 Example of an EX100 program ..........cccooeiiiiiiiiiniieie 73
13 Changing the Present Value ... 75
13.1 Timing chart for changing the present value .......................... 75
13.2 Example of an EX100 program ..o 76
13.3 Example of operation using the GP100 ... 77
14 SOP oo 79
141 Stopping the automatic stepping and command value

operations from the EX100 ... 79
14.2 Stopping manual operation from the EX100 ... 79

2



Contents

143 Example of an EX100 program ..........cccccoeveeeeeeeiniieece . 80
14.4 Stopping operation from the GP110 ...........ccoevevviiiiiiii . 80
15 EMergency StOP ..o 81
15.1 Emergency stop for the automatic stepping

and command value operations...........ccccocccoooeiiiiiiiiieee. 81
15.2 Emergency stop during manual operation ............................... 81
15.3 External emergency stop and clearing the

BITOT COUNMBT . 82
16 Error Clear..... ..o 83
16.1 Error clear timing chart ... 83
16.2 Example of an EX100 program ...........cccoeoeiioeiiiieiie e 83
16.3 Clearing errors fromthe GP110..........ccooooiiiiiiiieeeeeeee, 83
16.4 Over-travel LS and error clear ...........cccooveeeeiieciiieeieeee 83
16.5 Emergency stop, emergency stop input, and

BITOF CIEAT ..ttt 84
17 Error Codes ..o 85
18 Application Example ..o 91
18.1 Example of operation .........occoooo oo 91
18.2 Module layout and addresSSses .....c...ccooovveeeieiiiiciieeee 91
18.3 Program operation flow ...........coccoeiiniiiiiiii 92
18.4 Program example ........cocoiiiiiiiii e 93
18.5 Example of setting basic parameters ...................coeoieeeinn, 95
19 APPENdiX ... 97






1. sttem Configuration

Single-Axis Positioning Module
Model: EX100+MMC11
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1.1
Principal functions

This manual describes the functions and operation of the MC11 Position-
ing Module of the EX100 series. To operate the module correctly it is ad-
visable thatthe reader also peruse the operation manual and programmer’s
manual of the EX100. '

Control Motors

The MC11 module outputs sequences of pulses to control the following
motors.

(1) Stepping motor driver

(2) Servo motor driver with a pulse input function

Simple Setting
To minimize the software of the EX CPU, parameter values can be set
using the same programmer as that of the EX100.

Direct Writing

Data can be set directly by operating the EX100. This also allows
control by EX CPU commands.

Override
The speed can be varied during movement and the system can be used
for transfer control.

Built-in Electronic Gear
The gear sets the command unit in any desired value.

Maintenance-Free Hardware
The memory is an EEPROM which eliminates the need for battery
backup.

L
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1. System Configuration

1.2 (1) Stepping motor
System configuration
Connect the stepping motor driver to this module as shown below.
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» Number of control axes
This module uses 64 points per module. Connect a maximum of ap-
proximately six modules to one EX100 unit.




1. sttem Configuration

(2) Servo driver

When a servo motor is used, install a servo driver with a pulse input
function.

Programmer (T5200)

'
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Servo motor
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jye
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Driver

Negative over-travel LS

Zero LS

[ Positive over-travel LS

Y

* Number of control axes

This modules uses 64 points per module. Connect a maximum of
approximately six modules to one EX100 unit.




1. System Configuration

1.3
Outline of operation

The MC11 stores parameters and position data in the EEPROM con-
tained in the module and performs positioning according to operation
commands given by the EX100. The modules operation flow is shown

below.
[ L Y X
X Command value
prolf:gg; ing Zero return Manual operation operation. Relative
' r value commands only.
T
Zero return
No complete?
Yes
Y Y Y Y
Manual Command value Designed point Automatic step-
Zero return operation operation No. operation ping operation

L

I

Emergency stop

No

Unless zero return is performed, the MC11 does not perform the desig-
nated operation or the automatic stepping operation.

An emergency stop sets the same state as that when the power is

turned on. Perform zero return.

An error sets up the same state as that when the power is turned on.
Perform zero return.



1. sttem Configuration

[Outline of Operation]

Each operation is outlined below.

Operation mode Outline of operation
Zero return Returns the system to the zero position.
Manual operation Operates in accordance with designated

speed and direction.

Command value Moves the designated amount or to the
operation designated position at maximum speed.
Point No. operation Moves the specified amount of movement or

to the position stored at the designated point
No. at the specified speed.

Automatic stepping Automatically moves from designated point
operation No. to point No. where the dwell timer value is
specified as 9999.




1. System Configuration

1.4 (1) Positioning precision
Precision and
command unit In positioning, the precision is determined by the minimum amount of
movement of the drive motor and by the machine system as follows.

IDIDIDDY)
Stepping motor Speed reduction  Feed pitch
(T pulses/revolution)  ratio (N/M) (p mm/revolution)
Feed pitch x numerator of speed
reduction ratio Px N

Positioning precision = =
Motor pulse x denominator of speed TxM
reduction ratio

Set the command unit for this module greater than the above-
mentioned positioning precision.

(2) Command unit

The command unit is the minimum amount of movement that can be
specified in parameters. For example, when connecting a ball screw
with a lead of 5 mmto a motor operating at 1000 pulses per revolution
to set the minimum amount of movement to 0.01 mm, provide the
electronic gear numerator and electronic gear denominator as follows
to handle 0.01 mm as one command unit.

Motor pulses

Electronic gear numerator =————— = 1000
1 revolution
. . Feed pitch
Electronic gear denominator =——- =500
Minimum amount of
movement

10



| 1. sttem Configuration

(3) Maximum traveling speed and output pulse frequency

The output pulse frequency is limited by the maximum frequency of
the motor driver and that of the MC11 (200K pps). The stepping motor
and servo driver frequencies must not exceed approximately 20 and
200K pps respectively.

Maximum speed electronic gear
(Command unit/minute) ~ numerator

Maximum frequency =
60 (sec) x electronic gear denominator

11
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System Configuration

1.5
Start-up procedures

Start-up
procedures

Set setting switch on
MC11.

Mount MC11 on
controller.

Turn on power to
controller and set

up HALT state.
I

Set mode setting switch
to PROGMR position.

Connect programmer
to MC11.

l

Set each parameter.

l

Write parameters
in EEPROM.

|

Input software on
EX100 side.

Connect wires and run.

Set MODE SET switch
to PC position.

Operate manually and
check output.

l

Check direction of move-
ment, range and speed.

Execute zero return.

Check moving range
manually and input
softwarelimit parameters.

|

Execute automatic
operation.

The procedures to start up the MC11 are shown in the following flowchart.

Refer to section 2. 3.

Select the setting switch before
mounting on the controller.

Refer to chapter 4.
Be sure to set basic parameters.

Refer to section 4. 12.

Be sure to execute before
turning the power off.

Refer to chapters 5 to 15.

Refer to chapter 3.

[ Recommend to check rotating direction
and speed without connecting the motor
| and workpiece.

[ Check relationship between zero return
direction /direction of movement and
L fluctuations of present value.

[ Check operation of LS ON and OFF
and operate before connecing a workpiece.

Read present value of over-travel
LS position and input soft limit value.
| Rewrite in EEPROM before turning power off.

[ Check that RUN LED flashes and that

B system is not in error state.

—



2.1
.Performance
specifications

2. Specification

Iltem

Specification

Number of controlled axes

1 axis

Command unit

Pulse-mme-inch and other

Command value range

+999, 999

Command data capacity

64 points

Maximum pulse output speed

999, 999 command unit/min, (200K
Pps)

Acceleration/deceleration
system

Automatic trapezoidal/triangular
acceleration/deceleration

Acceleration/deceleration time

0 to 26 sec

Backlash compensation

0 to 1000 pulses

Zero offset amount

+999, 999 command units

Dwell time

010 99.98 sec

Number of occupied points

X +Y 4 words (64 points)

Parameter data save

EEPROM

13



2. Specification

X

cer o as 2.2 ltem Specification
1/0 specifications
. Input voltage 12/24 V DC (Z phases: 5
V selectable)
|nput current 10 mA (when 24V DC is
input)
External
input ON/OFF voltage ON voltage: 9.6 V
OFF voltage: 3.2V
ON/OFF delay 5 ms or less (Z phases: 1
ms or less)
Pulse output | Mode 1. CW/CCW (positive/
DIP SW selection negative direction
pulse)
2. PULSE/DIR (pulse/
direction)
, Output system Open collector (5t0 24 V
External DC, 50 mA)
Output
ON/OFF delay 2us
RUN output | Output system Open collector (510 24 V
DC, 50 mA)
Operation During normal operation:
ON/when there is a
problem: OFF
Current consumption Internal power 300 mA/500 mA (Hand-
supply held programmer used)
External power 100 mA - 12/24 V DC
supply ‘

14



2.3

Module components

I

1o}

2. Specification

. Setting switch
Output pulse system selection : Parameter setting protect
Z-phase pulse selection : Override enable

Zero LS return direction selection  : Data format selection
Parameter setting and read enable

. Indicator LED

RUN : During operation

ZLS : Zero limit switch input available
OT :Over-travel LS input

PLS : During pulse output

. Mode setting switch

Selection of PC mode or programmer mode

. Programmer connector

Connects programmer, monitors/changes parameters
and data, and monitors/instructs operation.

. Input and output connector

Input Zero limit switch input,emergency
stop input, over-travel LS input,
HOLD input, Z-phases pulse input

Output || CW pulse/pulse output, RUN output,
CCW pulse/direction output,
Error counter clear output

15



2. Specification

S ——

16

(1) Functions of LEDs indicators

LED Operation
Alight During normal operation (exter-
ceoeooo-....|Dal power supply normal)
Flashing | Error has occurred. (Data
: . setting, operation stop error or
RUN| During operation ) | other state) |
Not alight | A problem has occurred. (Ex-
ternal power supply shortage or
not supplied, or other reason)
Alight | Zero limit switch input ON_______
ZLS | Zero LS Not alight | Zero limit switch input OFF
- Alight | __ | Over-travel LS input ____________
OT | Overtravel LS Not alight | Over-travel LS not input
i ‘ _Flashing _| During pulse output ___ |
PLS l?unng pulse output Not alight | Output stop

(2) Functions of the mode setting switch

Select between the PC mode and programmer mode while the pulse

output is stopped.

Mode Operation command
acknowledgement

Remarks

PC EX100

Parameters cannot be set from the pro-
grammer, but monitoring is possible.

PROGMR|| Programmer

Both parameter setting and monitoring
from the programmer are possible.




2.4
Functions of setting
switches

2. Specification

The setting switches installed on the MC11 select functions as follows.

SW No. Function OFF ON

1 Output pulse system| CW/CCW output Pulse/direction
selection

2 Z-phase pulse use | Z-phase pulse used | Z-phase pulse not
selection used

3 Zero LS ON cw CCw
direction selection

4 Zero LS OFF Cw CcCcw
direction selection

5 Parameter setting Parameters settable | Not settable
protection

6 Override enable Override impossible | Override possible

7 Data format selec- | BIN indication BCD indication
tion

8 PC parameter Setting and reading | Setting and
setting and read not possible reading possible

Set the switches before inserting the MC11 in the base unit.

(1) SW No. 1 (Selection of output pulse system)

Select the pulse system according to the specifications of the driver to

be used.
SW No.1 || Pulse system Output waveform
cw S O O
OFF Cw/CCW
ccw I O I
Cw CCw
i rrore
ON Pulse/direction PULSE I
DIR
CwW CcCw

17



2. Specification

e
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(2) SW No. 2 (Selection of Z-phase puise)

This switch selects whether the operation pattern and error counter clear
is output in the zero return mode.

a. Operation pattern of zero return mode

SW No. 2|| Z-phase pulse Operation pattern
Zero LS-ON
direction movement
wﬂ
Z-Phase pulse |output puise :
OFF used Zero LS ————Jﬁéb——
L | i 1 1 1 !
Z-phase pulse / T T
Error counter i :
clear output -
Zero LS-OFF Zero position
direction movement
Zero LS-ON
direction movement
Zero offset movement
ON Z-phase pulse i

Output pulse .
not used Soro LS _,ﬁé\___

Z-phase pulse j
Error counter

v
1

clear output
Zero LS-OFF
direction movement

Zero position

b. Error counter clear output

SW No. 2 Error counter clear output
OFF Switches on during zero reset when first Z-phase pulse is
input after zero LS OFF. (Minimum 10 ms)
ON Switched ON during emergency stop input.

(3) SW No. 3 (zero LS-ON direction selection)
SW No. 4 (zero LS-OFF direction selection)

This switch selects the operation direction during zero reset. Set this
switch according to the machine system to be operated.



2. Specification

Example: If the Z-phase pulse non-use and zero offset is 0.

SW No.3 | SW No. 4 Operating direction during zero return
Zero LS-ON
: direction movement
E >~y
OFF OFF cew Operation start : : cw
Zero LS Zero position
Zero LS-ON
: direction movement
OFF ON
cew Operation start : cw
- I/
Zero LS Zero position
Zero LS-ON
direction movementm
ON OFF ccw Y cw
*J———L Operation start
ZerolS Zero position
Zero LS-ON
direction :ie:imﬁ
ON ON cow : §
Operation start
Zero LS .
Zero position
NOTE When the zero LS switches ON while moving in the zero LS-

VAV

ON direction, the machine decelerates and stops. The zero
LS has to be switched ON continuously till the machine
decelerates and stops.

(4) SW No. 5 (Parameter setting protect)

This switch selects whether to set parameters using the programmer
when the mode setting switch is set to the PROGMR mode. Protection
is switched ON when adjustments have been made.

SW No. 5 Parameter setting protect
OFF Parameters can be changed f'rom programmer.
ON Parameters cannot be changed from programmer.

19



2. Specification

(6) SW No. 6 (Override enable)
This switch sets whether the moving speed can be changed from the
EX100 during pulse output. Itis effective during operation whenthe mode

switch is set to the EX mode, except during zero LS-OFF direction
movement in zero return.

SW No. 6 Override enable
OFF Moving speed cannot be changed from EX100.
ON Moving speed can be changed from EX100. If remaining

pulses do not satisfy override command during constant
travel, commands are acknowledged but are not executed.

(6)

SW No. 7 (Data format selection)

This switch selects whether to express data such as parameters and
present values in the BCD or BIN format.

SW No. 7 Data format
OFF BIN data format
ON BCD data format

Parameters, present values, etc., are indicated as follows.

B Parameters and set values

D BIN expression BCD expression
ata Value
Length DEC HEX DEC HEX
Indication Indication Indication | Indication
1 || 0000000001 | 00000001H| 0000000001 | 00000001H
Double —1 || 4294967295 | FFFFFFFFH| 0268435457 | 10000001H
Length
099999 | 0000999999 | 000F423FH| 0010066329 | 00999999H
999999 | 4293967297 | FFFOBDC1H| 0278501785 | 10999999H
Single 9999 09999 270FH 39321 9999H
Length 1 00001 0001H 00001 0001H

20




2. Specification

B Present Values (XWn, XWn + 1)

BIN expression BCD expression
Data Value
Length DEC HEX DEC HEX
Indication Indication | Indication | Indication
1 - 0*000001H - 0*000001H
Double -1 - F*FFFFFFH - 1*000001H
Length
999999 - 0*0F423FH - 0"999999H
-999999 - F*FOBDC1H - 1*999999H
NOTE

VAV

directly using DEC indication.

(7) SW No. 8 (Parameter setting and read)

Present values (XWn and XWn + 1) contain status informa-
tion of the MC11 in the highest data and cannot be read

This switch selects whether the MC11 can be read from and written to
using the demultiplexer (FUN004) and multiplexer (FUNOO3) in the

EX100 program.

Be sure to set the switch as follows according to the version of the EX100

OS.
SW No. 8 Parameter setting and reading Before | After
Ver. 2.0 | Ver. 2.1
OFF Parameters cannot be set or read. O X
ON Parameters can be set and read. x O

The demultiplexer and multiplexer cannot be used unless the OS of the EX100
CPU module is Ver 2.1 or after.

CAUTION

VAV

The system does not operate normally if this switch is
switched on when the version of the EX100 OS is before 2.0.

21
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Specification

2.5
Functions of external
inputs and outputs

The MC11 external inputs and outputs have the following functions.

(1

(2)

(4)

(7)

RUN output
The RUN output is closed while the MC11 is in normal operation.
CW pulse/pulse output

A CW pulse is output if set switch No. 1 is OFF. A move pulse is output
if the switch is ON.

CCW pulse/direction output

A CCW pulse is output if set switch No. 1 is OFF. The direction of
movement is output if the switch is ON.

Error counter clear output

When set switch No. 2 is OFF, the output switches on for 10 ms while the
first Z-phase pulse is input after the zero LS is switched off while moving
in the zero LS-OFF direction while returning to the zero position. It
remains switched on when the external emergency stop input is OFF.
There is no output if set switch No. 2 is ON.

Z-phase pulse input (DC5 V)

AZ-phase pulse is input as line driver output when applied to the AC servo
motor.

Z-phase pulse input (12/24 V DC input)

This input is used when the Z-phase pulse of the servo driver is open
collector output or when wishing to improve the zero position using the
stepping motor.

Zero limit switch input (12/24 V DC input)

A zero LS signal is input. Use a NO-type contact.

HOLD input (12/24 V DC input)

This input is open when pausing. Opening this terminal during pulse
output causes the system to decelerate and stop. Closing this terminal

resumes operation. NEVER input the next operational command when
the HOLD input is open.



2. Specification

(9) External emergency stop input (12/24 V DC)
Opening this terminal causes the system to make an emergency stop.
(10) CW-side over-travel LS input (12/24 V DC input)

.Input the limit switch at the critical operation pointonthe CW side (+). Use
an NC contact.

(11) CCW-side over-travel LS input (12/24 V DC input)

Input the limit switch at the critical operation point on the CCW side (-).
Use an NC contact.

23






3. Wiring Method

3.1 An example of input and output wiring when the MC11 is used is shown
Connecting external  below.
inputs and outputs

i

Driver

Negative (-)
over-travel LS

Zero LS

Positive (+)
over-travel LS

25



3. Wiring Method

26

[Connector Layout]

The pin allocations of the input/output connector on the exterior of the MC11
are as follows.

Row A Pin Row B
No. )
Run output (0 V) 1 Run output
CW pulse/pulse output (0 V) 2 CW pulse/pulse output
CCW pulse/direction output (0 V) 3 CCW pulse/direction output
Variation counter clear output (0 V) 4 Variation counter clear output
Z-phase pulse input (0 V) 5 Z-phase pulse input
(DC5V)
Z-phase Pulse input (0 V) 6 Z-phase pulse input
(12/24 V DC)
Zero limit switch input 7 || Zero limit switch input
(12/24 V DC)
HOLD input 8 HOLD input (12/24 V DC)
Emergency stop input 9 Emergency stop input
(12/24 V DC)
CW over-travel LS input 10 || CW over-travel LS input
(12/24 V DC)
CCW over-travel LS input 11 || CCW over-travel LS input
(Same as above)
External power supply (0 V) 12 || External power supply
(12/24 v DC)
NOTE Supply external power from a dedicated power source with
VAV small voltage fluctuations. Do not use the same power supply

forthe input and output modules. Connect the Z-phase pulse
input by selecting the 5 V DC position (5A-5B) or 12/24 V DC
position (6A-6B).



3. Wiring Method

3.2  The internal circuits of the output unit are configured as follows.
Output circuits

Voltage B121
cabihey [ External power supply (12/24 V DC)

I/—, Run output
i

+ Run output (0 V)

Photocoupler

i CW pulse/pulse output

i CCW pulse/pulse output (0 V)

CW pulserdirection output

CCW pulserdirection output (0 V)

+ Variation counter clear output

Variation counter clear output (0 V)

External power supply (0 V)

27



3. Wiring Method

3.3  The internal circuits of the input unit are configured as follows.
Input circuits

— !
. 1 B5
Z-phase pulse input (5 V) i—[____l———
i
!
LAS
Z-phase pulse input (0 V) [
1
; i Photocoupler
Z-phase pulse input (12/24 V) rﬁi__{ | P
i P
! N <z
Normal open : AG | NN N
contacts used Z-phase pulse input (0 V) i
i

Zero-limit switch input

i
(DC 12/24 V) i
{ A7 T -
S
0 ﬁ"‘l: _ Photocoupler
_ HOLD input ! 1 === f e
(DC 12/24 V) /

~ Emergency stop input

i
(DC 12/24 V) i !
i \
i A9 T A S
. ! -
. EBL:} Photocoupler
Normal close ! 1 g S
contacts used CW over-trabel input ! 1
(DC 12/24 V) | \
! A10 T DS SO
— *

_ CCW over-trabel input
(DC 12/24 V)

A1 T R GO

The Z-phase pulse inputs are the terminal having 5 V DC specifications
(between B5 and A5) and the terminal having 12/24 V DC specifications
(between B6 and A6).

Either is used according to the purpose. The Z-phase pulse input only has
source input. The other inputs have no polarity.

28



3. Wiring Method

3.4  Anexample of connecting the motor driver is shown.
Example of connecting the
pulse output section (1) Example of stepping motor driver

Generally, the stepping motor driver has 5 V DC input.
The motor driver is connected to the pulse output of the MC11 as follows.

Boi  Shielded twisted two-wire cable - ADDrox. 220 O
]
i
I~ A2j .
B3 + Approx. 220 Q
Internal H D_
circuits 1 X \ Sz
ey A3: s
i Photocoupler
B12; +| 1- =| |+
At2 | '
i Power supply
.= -t Power suppl DC5V
MC
1 DC12/24 Motor driver

(2) Example of connection by 24 V DC only

In some cases, an independent power supply of 5 V DC is not available.
In these cases, the motor driver is connected to the pulse output of the
MC11 as shown below.

B2i Shielded twisted two-wire cable 20

., e [ JAserox 2200
L XN+

2kQ Approx. 220 Q

B3 X [ l__|+
Internal
circuits I~ A3 > < > < '—\ :

B 12!

Photocoupler

+

A12 —_
Power supply
DC 24V

MC 11 Motor driver

» Connection resistance
The specifications of the 2 k< resistor shown above must be 1/2 W.

» Connection cable
The recommended cable is shielded twisted two-wire cable with a wire
cross section of at least 0.2 mm2. The cable length mustbe 1 mor less
and must always be separated from other input/output wires and
power cables.

«  Power supply
Use a switching regulator as the power supply. Do not use it for other
inputs or outputs.

R —

29



3.

Wiring Method

30

(3) Example of connection with AC servo driver

An . example of connection with an AC servo driver manufactured by
Toshiba (model RAD300) is shown below.

Mount the printed wiring board of the pulse-string input option with

RAD300.
Printed wiring board of the
pulse string input option
CN3-17
2kQ
'''''''''''''''''''''' B2, Shielded twisted two-wire cable CN3-18 | CwW Nz
o i CN3-20
_— A 2! 2kQ ¢ I | | i b
B Si CN3-21 ICCW >z
E >< >< lnter?al power
: supply +
A 3! CN3-22 :COM
Internal = |
circuits B 4! CN3-23 [CLR El;] SZ
i
| A 4l >< >< CN3-24 |COM
B12! L
H R COM
A 12! -
i DC 24V
B 5! CN3-12] zP
——-F== 1 i
—d- As! CN3- 11} ZP
i

Motor driver

Connection cable

The recommended cable is shielded twisted two-wire cable with a wire
cross section of at least 0.2 mm?. The cable length mustbe 1 morless.
The cable must always be separated from other input/output leads and
power cables.

Suitable servo driver

Install a servo driver with a built-in position control loop in the MC11.
The response time for code switchover must be 1 ms or less with the
driver if the driver has a pulse and code input function.

Power supply
Install the 24 V DC power supply on the servo driver side and supply
the power to the MC11 via twisted two-wire.



4. Parameter

To operate the MC11, parameters must be set matching a suitable drive
system. The parameters include the basic parameters for basic operation of
the MC11 and operation parameters used in the automatic stepping opera-
tion. These parameters can be set and monitored either by connecting a
programmer to the MC11 or by using the demultiplexer and multiplexer
instructions from the EX100.

4.1 The basic parameters are references in operation such as maximum/mini-
Basic parameters  mum operation speeds, acceleration and deceleration time and soft over-

travel. The parameter types are shown below.

Command unit

Name Setting Range Description
Zero —-999999 ~ Present value upon completion of
Coordinate 999999 zero return is designated in com-

mand units.

Zero Offset

—-999999 ~
999999
Command unit

Distance of movement to the zero
coordinate after determining the
zero reference position during zero
return operation. (The zero refer-
ence position is the mechanical
reference position after zero LS is
switched off.)

Command unit

+ Soft Limit —999999 ~ Designates the position of the
999999 movement limit on + (CW) side.
Command unit

— Soft Limit —999999 ~ Designates the position of the
999999 movement limit on - (CCW) side.

Zero Return 1 ~ 999999 Designates the speed to move the
Speed Command zero LS in the direction to switch it
units/minute ON and the speed during zero offset

movement in zero return.

Maximum 1 ~ 999999 Designates the maximum operating

Movement Command speed. It is not effective if it is

Speed units/minute smaller than other speed parame-
ters.

Minimum 1 ~ 999999 Designates the minimum operating

Movement Command speed. The speed becomes effec-

Speed units/minute tive when the zero LS moves in the

OFF direction during zero return.
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Name Setting Range Description
Electronic 1 ~ 9999 Sets the number of pulses per motor
Gear Denomi- || pylses/revolu- | revolution.
nator tion
Electronic 1 ~ 9999 Sets amount of movement per motor
Gear Numera- || Command revolution in command units.

tor

units/revolution

Backlash 1~1000 Sets the pulses for compensating

Compensation || pylse unit backlash which occur with gears
when the direction of revolution
changes.

Acceleration 0 ~ 2600 Sets the time needed to accelerate

Time 0.01-s units from the minimum feed speed to the
maximum feed speed.

Deceleration 0 ~ 2600 Sets time needed to decelerate from

Time 0.01-s units the maximum feed speed to the mini-

mum feed speed.




4. Parameter
—

4.2  Operation parameters are command values, feed speeds and dwell timer
Operation parameters values at each point No. from Points 1 to 64. The values are stored for use
' when needed.

Name Setting Range Description
Point No. 0,1 ~64,100 0: Command value operation
point No.

1 ~ 64: Designated point No. opera-
tion-automatic stepping
operation No.

100: Point No. for present value

setting
Operation 1 ~100% Designates the movement speed at
Feed Speed each point No. in as a percentage of

the maximum feed speed. Can be
designated at Points 1 to 64.

At point 100, the present value to be
changed is set.

Command —-999999 ~ Designates the command values at
Value 999999 various point Nos. in command units.
Designates command values for
moving at Points 1 to 64.

Command unit | At point 100, the present value to be
changed is set.

0 ~ 9998 Sets the stop time after completion of
Dwell Timer moving before starting to move to the
0.01 is seconds | next point during automatic stepping
operation.

9999 Setting 9999 indicates that the
automatic stepping operation block
has ended.
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4. Parameter

4.3 Connect a programmer directly to the MC11 and monitor the data registers

34

Setting and monitoring

parameters from the

(D000 to D068) to set and monitor the parameters.

programmer
Register Name Setting range Remarks
D000- D001 | Point No. 0,1 ~ 64,100 0 : Command value operation,
100 :Presentvalue change,
- 1 1o 64 : Point Nos.
= | D002- D003 |Operation speed 1~100 Percent age of maximum speed
§ D004- D005 | Command value -999999 ~ 999999 | Designated value of designated point No.
2‘ D006- D007 | Present value monitor -999999 ~ 999999 | Only monitoring is possible.
'% D008- D009 | Dwell timer 0 ~ 9998, 9999 9999; Automatic stepping end, 0.01-s units
§- D010- D011 | Write flag 0,1 1: While writing operation parameters
Do16- D017 | Point No. 1~64 1to 64: Point Nos.
D018- D019 | Present value monitor -999999 ~ 999999 grg?ls cr)nonito_ring is possible. (Monitoring
possible while moving.)
5 | D032 Error code No. 0000 ~ 9999 Monitoring only
"é D033 ABS/INC designation 01 <1>; ngO!ute coordinate mode,
2 | D034 Auxiliary command data Designates point No. -operation speed.
© (D035 Command No. 0~5 Selects operation.
é D036 CW/CCW determination 0,1 0:CW, 1: CCW
8 | D037 Write protect. 0,1 1: Write inhibit
D048- D049 | Zero coordinate -999999 ~ 999999 | Coordinates upon completion of zero return.
D050- D051 | Zero offset -999999 ~ 999999 | Offset during zero return
D052- D053 | + Software limit (CW) -909999 ~ 999999 | Software over-travel in CW direction.
_ D054' D055 |- Software limit (CCW) -999999 ~ 899999 | Software over-travel in CCW direction.
’é‘ D056- D057 | Zero return speed 1 ~999999 Movement speed during zero return
% D058- D059 | Maximum speed 1 ~ 999999 gﬂlﬁyfqmc%né ;p;rsg va;l & gc())oéeration
o | D060- DO61 | Minimum speed 1 ~ 999999 Minimum movement speed
§ D064 Electronic gear numerator | 1 ~ 9999 Number of pulses per motor revolution.
D065 Electronic gear denominator | 1 ~ 9999 Amountn of movement per motor revolution.
D066 Backlash compensation 0 ~ 1000
D067 Acceleration time 0 ~ 2600 Qgggée{gﬁrggﬂnrﬂ'ﬁé{%?ergé”]m”m
D068 Deceleration time 0 ~ 2600 Acceleration time from maximum
speed to minimum speed




4.4
Monitoring operation
parameters

4. Parameter

The procedure to connect the peripheral device, GP110, to the MC for
monitoring operational parameters is shown below.

(1) Set the PC/PROGMR switch installed on the front of the unit to the
PROGMR position after checking that the MC11 has finished positioning.

(2) Connectthe peripheral device to the MC11’s connector and block monitor
data registers D000 and upward.

NOTE The MC11 is regarded by the peripheral device as an

VAV EX250/2 K step version.

(3) Check that the write flags (D010 - D011) are 0.

If the write flags are other than 0, set the write flags (D010-D011) to 0.
(4) Write the point Nos. to be monitored in point No. registers D000 and D001.
(5) Monitor the operation parameters.

GP110 Operation Procedure

FES.  UALUE

nonon EETEE
oot oooos

Donnz: o000

o3 onosn

Danod o000

Dayon

« STATUS DISFLAY >

F— TG
Ex WEW IM STRRT MO, (2) Data register block monitoring
< ETATUS DISFLAY
FEG. WallE FEDC EA®S 754 X0 REG.  WALUE BLK HEX EXE
TOOOD  OOO00 000D O0oD oooD ooo DR00S 0000 MON D
ool NO00S  oooD Oood ool Cpoe Do 00oin
DOOn2 00000 Soeod ooelel SooeD DoceD D0a 0 0G0o0on
LOO0Z ODOSH oooo oood ooces ooen D001 Do0ng
DO Q0000 Coooo DD SoOod SooD TI01E Quoad (3) Setting Wl'it e fl ag s to 0
DOONS  QO3IN0 o000 oo o0ec eeoo  DNO1I 000060 .
TOO0s 00000 oooo Qoo oo Gooo DOnid Gooad
DAON7  OOF00 0000 CoR0 eoes o0 LNG1S  AO000
EDIT > \\/ \/
pm - CLR | |WRT | | CLR | | WRT
EX KEY IM ZETUF DATH

(4) Designate the point No. in Point Nos.

FEDD BA?2 7654 3210 RES.  LALUE D000 and D001.
OO0 DIl ed00 o000 D00 Quaon
SO QDD DoDoD 00D D000 o010
DD OO0 OCoD 000 DO0I0 Go00n
CoD0D D00 oogs ooed D013 00000
DiIeTD oD DDz oD DO01Z 0000 HOME CLR WRT
DdeInd DO0E 008D e D01 Q000D
SOOI DD oD Do D001 G000
CoTH DD @Cee A0 DO0LS a0g0d nan
- n WRT PRG WRT
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REG.
Twaoo
oot
noonz
nann3
oo
Inns
JUNTUNE)
nogoe

o
KEY I

STAHTUS DISPLAY -

BELUE  FELC EBA®S TES4 3210
DOO00 Oeelid D0oeD ZeleInd Qe
CooDOnD DieDnD B000

[T Vox DO T T T O Do Tt}

PeluDw TR -1 - Du R ] Inla)

[xle T DR wln T Da R Dt L]

NS00 oood o808 308 @DOD
oonn [l o D N T T T S Tl D o o [
GOTF00 OoDD 009D DGR BRO0

STAHRT HOL

VALUE

I H Y H ]
nooons  afzin
Tooin 0aa0d
Doil Gooon

Dooaiz  oooon
Dogls o000
Todi1d QOO0

Looils oo

‘Setting operation

4.5

parameters

N —
~

—
2R

Set the write flag to 1.
Write the operation parameters (command value, dwell timer and speed).
Write the data in the MC11.
Set the write flags to 0.
Check the set parameters.

FEG.
ToGan
Do
nonoz
noooz
nono4
s
DOae
ooy

"EIIIT"
EEY IH

< STATUS DISFLAY >

VALUE  FEDC EA 210
GOOO0 D000 0000 0000 D000
COOUZ SO0 Qoo 000D S0
DOO0D  D0SD QOO0 SoaiD S
OO0dd o000 DoD0 ODel @00
P QY Vo L R o T T M w U e Vo

L QoD OBEG SRTS DD

XX n o T Do Y T Y Vo R o o
Q050N D00 DDD@ 8 RE  DeTeD

SETUR D&TH

FEG.
Lonas
Dngs
a0
Donid
nonlz
o1z
nonig
nog1s

LALUE

EX

RES.
nno

]
i

£ ETATUS DISFL&Y >

-------- Enlmlxtwl

paCnlulu i ntulnl=} RO

CETITT

* DATH

FLER ]
JUIB B!
Lotz
Loo1E
hoglg
oonis
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(5) Data register block monitoring.

BLK
MON

HEX EXE

GP110 Operation Procedure

(1)
D011 to 1.

Set operation parameters as follows after monitoring the operation parameter
of the point No. set as explained on the previous page.

Set the write flags to 1. Set D010 and

Move the cursor

EDIT | 46 D010.

CLR

WRT CLR 1

WRT

Set the operation parameters.

(2)

After moving the cursor, ["vgjue"

WRT

D002-D003:
D004-D005:
D006-D007:

Speed
Command value
Dwell timer

(3) Write the set data in the MC11.

PRG WRT




- bly]
Es AR KEY IM
£ OBTATUS DISFLAY
RES. WnLUE  FERT LS Z210
DEOnG Qo000 oooo oona

pulel- 1]
Dol D Do B D Do B Do D T

oo

ooz

Toans DOID O IR D@00
DOOo0g  OO000 DD oD 0000 Dno0D
Tnge [alulal- T E-Yal- Bl TuTw ] T Tuls]

jribal St abiia faDuln Du R T
Loan?  a0S10 0000 Q00D RFRE D800

START M.

REG.  UALUE
Do oaoon
ooae a00S0
Ioota oo0on
o1l adoig

nani1z 00000
ooz o0gon

nonid  GOoooo
Doois  Gooog

4.6

Monitoring basic

parameters (1)

upward.

TGs

£ STETUS DISPLASY >

KEY IM

FEG. UALUE FEDC EBARS TeS4 3210
DOOGS  HINO0  DoDo ooioD D000 Doiod
D047 HOOOD  o0oD 0000 OO D000
TS0 HOOG0 oD 0000 D000 D000
DOOS1  HOSOD D000 090 So0D D000
Ta0Se  HOOUS oo ool 0000 Og0s
DO0ST HOOOO  ooDdd O oD Dol
TOOSE  HI000 oo o000 DO D00
INSS  HOZ00 0000 Oom@ D000 oo

START WO

REG.  WALUE
D00Ss  HOodo
HOOOn
HOow0
Hoooo

Hoang
HOGon
Hoon
Moo

DéDGB

(5)

O

(2)

4. Parameter

Set the write flag to 0.

After moving the

cursor to D010, | CLR

WRT

CLR WRT PRG

WRT

Check the operation parameters.

BLK HEX

MON D EXE

Monitor the basic parameters by the peripheral device as follows.

GP110 Operation Procedure

Connect a programmer to the MC11 and monitor data registers D048 and

Monitor the data registers D048 and

upward.

BLK HEX
MON D 4

EXE

Monitor the data registers D064 and

upward.

BLK HEX
MON D 6

EXE
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4. Parameter

4.7

Setting basic parameters

Monitor the basic parameters using the programmer as follows.

(1) Set the PC/PROGMR switch on the front of the unit to the PROGMR
position after checking that the MC11 has finished positioning.

(2) Monitor data registers D048 and upward and set the data.

(3) Write the data in the MC11

GP110 Operation Procedure

P~

v i

< STATUS DISPLAY

"EDIT"

REV TN SETUE IATA (1) Monitor the data registers, set the EDIT

mode, and set the value after moving

REG. UALUE FEDC BAE 7eS4 3210 REG.  VALUE cursor to the desired position.

D004 HOOOD o000 o000 oo oood TO0SE  HOnE
Doods  HOQOO  oooo 0000 G000 000D TD0ST HIO0G0
DOOS0 HOOO00  Coood SooDo OaDedeD OO

SIN0ST O HIO00 oooe

LSz RBIgNI oo oo
HOOOG oo o

DoGSd H1000  ooos

TN0SS HIGDD  Soo@ o0od oodd oo TSI HO000

HOI0S EDIT Align the cursor to
HOO00 the desired register.
Hoonn
fn HS00n
Lonez ERITTGE

"Value"| |"Value"| |"Value'| | WRT

< STATUS DISFLAY > PRG WRT
REG. MALUE  FEDC BA®S 7Te54 T210 FEG.  WALUE
g Egﬁgggg oD oD oo ooon DO0SE HOoaz
DoOd®  HOOOD 0D CedileD DeIiDd D200 HODon
TO0S0  HOODO  OooD o0 DD e HOOOS |
DooSi Hig0no oD@ OO0 Q00D Q0D MO0
TN0S2  HOO0Z  Cood 0000 00D D08 HOOO0
TONSIE  HOOOD 0000 O0oD QEnID D00 H=0G0
TONSd  HIG0G o008 0000 QD0 Qoo HOoon

TOOSS  HIOGD 0009 0000 000 Do

— ‘ (2) Write the parameters in the MC11.

EEY IM SETUF LATA

HOoo

4.8

Setting parameters in the

38

stand-alone mode

The MC11 parameters can be recorded inthe auxiliary RAM area by the GP110
for monitoring and changing, and can be recorded again in the MC11. The
parameters can be recorded, used, monitored, and changed in the J3100 using
the EX-PDS/DOC as described below.

(1) Set the PC/PROGMR switch on the front of the unit to the PROGMR
position after checking that the MC11 has completed positioning. Setthe
EX100 to the HALT mode.

Uploads the parameters in the programmer.

Monitors and changes the parameters.

Downloads the parameters in the MC11.
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4. Parameter

Register Name Setting range Remarks
D000 D001 | Zero coordinate -999999 ~ 999999 | Coordinate when zero return is completed
D002- D003 | Zero offset -999999 ~ 999999 | Offset during zero return
D004 D005 | + Software limit (CW) -999999 ~ 999999 | Software over-travel in CW direction
(2] . . -
@ | D006- D007 |- Software limit (CCW) -999999 ~ 999999 | Software over-travel in CCW direction
<)
g D008 D009 | Zero return speed 1 ~ 999999 Movement speed during zero return
By . : - Movement speed at 100% durin
& | D010-DO11 | Maximum speed 1~999999 command value operation o
§ D012- D013 | Minimum speed 1~999999 Minimun movement speed
Do16 Electronic gear numerator |1 ~9999 Number of pulses per motor revolution
D017 Electronic gear denominator| 1 ~ 9999 Movement amount per motor revolution
D018 Backlash compensation 0 ~ 1000 (Pulses)
D019 Acceleration time 0 ~ 2600 (0.01s) | Time required to accelate from the
minimum speed to maximum speed
D020 Deceleration time 0~ 2600 (0.01s) | Time require to decelerate from
the maximum speed to the minimum speed
D024 - D025 | Command position data -999999 ~ 999999 | Amount of movement during command
value operation
D026- D027 | For the changing present  [-999999 ~ 999999 | Register used when changing
value the present value
D032- D033 | For present value monitoring |-999999 ~ 999999 | Area for moniotoring the present value
D035 Point No. during operation |1 ~ 64 Point No. during operation
o |D037 MC error code Point No. at when an error occured
3 and the error code
£ D040 D041 | Command value No. 1 -999999 ~ 999999 | Command values at point Nos. are stored
g . during the automatic stepping and
S | pp42- D043 | Command value No. 2 Command unit designated point No. operations.
|y
g ¥ '
g D166- D167 | Command calue No. 64
O Ip16s Speed No. 1 1 ~100 (%) Speeds for moving to point Nos. are stored
during the automatic stepping and
D169 Speed Ni‘ 2 designated point No. operations.
D231 Speed No. 64
D232 Dwell timer No. 1 0000 ~ 9999 Dwell timetrs for point Nos. are stored
D233 Dwell timer No. 2 (0.01-5 units) during the automatic stepping operations.
D295 Dwell timer No. 64
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e —

4.9 The parameter values can be monitored and set directly from the EX100 by
Setting and monitoring  using the Multiplexer instruction (FUN0O3) and Demultiplexer instruction
parameters from the (FUN004). A product after Ver 2.1 must be used as the EX100 MPU module.

EX100

& Multiplexer Instruction (FUNOO3)

Expression

——EA T—>W [m] B —> C ]—Erroroutput

Description

Register A
nn
Register B

Register C

: Designate the first register to store the parameter to be written in the MC11.
: Designate the word length of the parameter to be written (1 to 63).
: Set the transfer destination address in MC11 and start-up flag as input

: Designate the same register as the auxiliary data setting register of the MC11.

instruction for a special modules.

Example

—{ poto T->W [16] RW00 >YWo02 |— Error output

Write the parameters stored in an area of 16 words from D010 in the transfer
addresses shown by R000 to ROOD.

Demultiplexer Instruction (FUNQ04)

Expression

—-I:A W->T [mm] B -=> C j—Erroroutput

Description

Register A
nn
Register B

Register C

- Designate the same register as present-value register of the MC11.

: gesi?]nate the word length of the paremeter to be read from the MC11 (1 to 63).
1 Settl

: Designate the top register to store the read parameters.

e transfer destination address in MC11 and start-up flag as input
instruction for a special modules.

Example

—{ xwot wW-—>T [04] RW00-> D000 _|—— Error output
Read 4-word data from the internal address shown by R000 to ROOD using the MC11
and write the data after D000. (MC11 is mounted at the right side of the MPU module.)

RWO00, ROOF: Always ON, ROOE: Always OFF, R000 to ROOD: Top inner address of
the destination.

[Application Example]

When writing command values for command value operation in the MC11.

'y

1

1 I
X050

| A} {00024 k->w Rwoa —

R030 RO4F
—{p1oo T->wW [02] RWO4 > YWO3

RWO04: RO4F ON, RO4E OFF, and R04D to R040 24 (BIN).

[Explanation]

When X050 switches on, command values storedin D100 and D101 are written
inthe MC11. YWO3 is an auxiliary data register. By executing this command,
the value of YW03 does notchange, but the command value the MC11 changes.
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Internal addresses and
data of parameters

4.10

4. Parameter

The following parameters are stored in the MC11 according to the internal
addresses. The internal addresses of Register B of the multiplexer and
demultiplexer instructions designate the following values.

gn&g:ggls Name Setting range Remarks
0 Zero coordinate -999999 ~ 999999 | Coordinate when zero return is completed
2 Zero offset -999999 ~ 999999 | Offset during zero return
4 + Software limit (CW) -999999 ~ 999999 | Software over-travel in CW direction
% 6 - Software limit (CCW) -999999 ~ 999999 | Software over-travel in CCW direction
% 8 Zero return speed 1~ 999999 Movement speed during zero return
S 10 |Marimumspeed e e e ran
§ 12 Minimum speed 1~999999 Minimun movement speed
16 Electronic gear numerator |1 ~9999 Number of pulses per motor revolution
17 Electronic gear denominatorj 1 ~ 9999 Movement amount per motor revolution
18 Backlash compensation 0 ~ 1000 (Pulses)
19 Acceleration time 0 ~ 2600 (0.01 s) Emﬁn f%u;ggegtgc%ﬁﬁ érr%n; sggd
20 Deceleration time 0~2600 (0.01s) |Time required to decelerate from
the maximum speed to the minimum speed
24 Command position data -999999 ~ 999999 | Amount of movement during command
value operation
26 52!L tel;e changing present -999999 ~ 999999 t?]%g;i)?teesre #ts\?gl L\;\éhen changing
32 For present value monitoring [-299999 ~ 999999 | Area for moniotoring the present value
35 Point No. during operation | 1 ~ 64 Point No. during operation
» 37 MC error code Point No. at when an error occured
o and the error code
SOEJ 40 Command value No. 1 -999999 ~ 999999 Cor_nmand values qt point Nos. are stored
g 42 Command value No. 2 (Command unit) ggg;%;?:dag;?;? i}'ﬁ ztsgzgg Oanrf
o
> 166 Command value No. 64
8 168 Speed No. 1 1~100 (%) Speeds for moving to point Nos. are stored
il oo et e o
231 Speed No. 64
232 Dwell timer No. 1 0000 ~ 9999 Dwell timetrs for point Nos. are stored
233 Dwell timer No. 2 (0.01-s units) during the automatic stepping operations.
2!5 Dwell timjr No. 64
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4.11

Example of using the
parameter setting program
from the EX100

[Basic Parameter Writing]

Execute the following program when writing basic parameters inthe MC 11 from
the EX100.

Parameter  Start-up Internal
writing  execution address
10— | | A | [(oo000 kK >w Rwoa ——— H
X051 R031 RO4F
Basic parameter Inner Auxiliary
storage area address data register
——{ D000 T->W [21] RW04 —>YW03 |—

& When X051 switches on, parameters from D000 (zero coordinate) to D020
(deceleration time) are written in the MC11.

[Setting Point No. 1 Command Value and Speed]

Execute the following program when setting operation parameters of point No.
1 using designated point No. operation.

Parameter  Start-up Internal
writing  executing address
1 A o0 k =w Awi ——— »
X052 R032 RO4F
Designated value Internal Auxiliary
storage area address data set register
—{ D030 T—>W [20] Rwo4 > YW03_|—]
Internal
address
—{oote8 K >w Rwoe F———
RO4F
Movement speed Internal Auxiliary
storage area address data set register
—{ " Doz2 T->W [01] RWO04 > YW03_ |—

¢ When X052 switches on, D031 and D030 (command values) and D032
(speed) are written in the MC11.

[Point No. Error Code Monitoring]

Execute the following program to always monitor error codes of the point No.
executed by the MC11.

Internal  Present-value Internal  Point No.
address input area address  error code
1 32800 K —=>W RWO04 XW02 W —=>T [04] RWO04 —> D040

4 The point No. and error code can always be monitored at D040 and D042.
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412 (1)
Procedures for saving
data in the ROM and in
external memory

4. Parameter

Writing data in the EEPROM of the MC11

The MC11 operates by reading EEPROM parameters in the RAM when
the power is turned on. Therefore, be sure to write the parameters in the
EEPROM before tumning the power off if the parameters are changed
using the programmer. This is explained below.

(1)  Set the MODE selecting switch on the MC11 to the PROGMR
position.

(2)  Setthe operation select switch on the EX100 to HALT.

(3)  Connect the programmer to the programmer connector on the
MC11.

(4)  Write the data in the EEPROM.

[GP110 Key Operation]

CNTL 9 4 EXE EXE

Recording and executing data with the external memory
The parameters of the MC11 can be recorded and executed using the
cassette tape or floppy disk as follows.

Media || Peripheral device | Operation Key operation
t(;;isette GP110 LOAD [emMT ] [0 ][5 ] [exe] [ExE ]
RECORD | [cMT | [ o | [ 6 ] [EXE | [EXE |
COMPARE| [cMT | [ o | [ 7 ] [Exe | [ExE ]
z::lfpy Gp:1o R;C;D:?D [S"_ﬂ + | FD | ______ Set the FD mode.
oo | Y| D B S, 0D
I R N =Gl —— Select drive A.
[File name ]  [EXE ] - DeLihe flerame
LOAD |[|sFT ] + [FD ]------- Set the FD mode.
B B e cormnane_
S N =T — Select drive A.
N AN [Exe] [exe ] Sfanes ™™
COMPARE| [sFT | + [ FD |--oeem- Set the FD mode.
5 ]
I =Gl ——— Select drive A.
N O\ [Exe] [Exe ] gelect e fie name
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5. InEut and OutEut Allocation

When mounted on the EX100, the MC11 occupies an input/output area of

X +Y 4W.
PIP|M|D|D
SjufcC [ )
5|11]1]3]3
11111

i

Single-axis positioning module

Display of input and output allocation
of programs shown on the left

< 1/O CARD LAYOUT >

=== UNIT #0-==—- ———— UNIT #1 ———-
SLOT 1o sLoT 1o
00 [ CPU ] 00 [
01 [ X+Yoaw] <2 01 [
02 [ X 01W] 02 [
03  [Y 01W] 03 [

In this example, the areas XW00, XW01, YWO02,
and YWO3 are used.
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5. Input and Output Allocation

The following data is allocated for input and output.

Address| BIT Name Description
F Pulse output flag 0: No pulse output 1: Pulse output
E Positioning complete flag 0: Positioning not complete 1: Positioning complete
D Zero return complete flag 0: Zero return not complete 1: Zero return complete
C Data sign bit 0: Present value is + 1: Present value is -
B Override acknowledgement | 0: Override not acknow- 1: Override acknowledge-
XWn completive ledged yet ment completed
A PROGMR/PC mode flag 0: Programmer ready 1: EX100 ready
9 BIN/BCD flag 0: BIN data mode 1: BCD data mode
8 Error flag 0: No error 1: Error found
7 ~4 || Present value BIN/BCD  16°/10°
3~0 || -999999 ~ 999999 1647104
F~C || BIN/BCD data 163/103
B~8 162/10°2
XWn+1 7~4 161/101
3~0 16°/10°
F~C || Auxiliary data 16 3/10°3 : Point No. designation : Point No.
B~8 BIN/ BCD data 16 27102 : Automatic stepping operation : Start point No.
YWn+2 | 5 4 16 1/10! :Manual or override : Speed
3~0 16 9/100 : Designated value operation : Designated value
F Emergency stop command | 0: Emergency stop 1: During normal operation
E Stop command 0: During operation 1: Decelerate and stop
D Manual operation command 1: During manual operation
C Automatic start command ON when/ zero return, command value, automatic
stepping or point No. operation is started
B Command value operation 1: During command value operation
mode
A Zero return mode 1: During zero return
9 Automatic stepping 1: During automatic stepping
YWn+3 operation mode operation
8 Override command 1: At start of override command
7 Absolute/ relative coordinate| 0: Absolute coordinate 1: Relative coordinate
change
6 Movement direction CW/ 0. CW 1: CCW
CCW change
5 Command value data YWn | 0: YWn + 2 used 1: Designated value buffer used
+ 2/ buffer
4~2 For future use
1 Present value change mode 1: When present value is changed
0 Error reset 0: Normal 1: Error reset
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6. Ogeration

6.1
Operation using the
programmer

Set the parameters and operate the MC11 through the programmer or
through the EX100.

Set the MODE switch on the front panel of the MC11 to the PROGMR
position when operating through the programmer. Setthe switchto the PC
position when operating through the EX100.

Set the MODE switch on the front panel of the MC11 to the PROGMR
position. This inhibits operation from the EX100. Check the following
when sending commands from the programmer:

(1) Positioning of the MC11 has been finished.
(2) An error has not occurred.
(3) Ranges and levels of the parameters are correct.

[Operating Procedure]

(1) Connect the programmer to the MC11 and monitor D032 to D036.
(2) Write data in the MC11 according to the following table.

(3) Execute using the RUN command (CNTL81).

(4) Execute the HALT command (CNTL80) to decelerate and stop.

Operation and Dara Register Information

Register D033 D034 D035 D036
Operation ABS/INC designation | Command auxiliary data|Command No.| CW/CCW
Zero return - - 1
Designated point No. operation 01 Point No. (1 ~ 64) 2
Automatic stepping operation 01 Point No. (1 ~ 64) 3
Command value operation 0/1 4
Manual operation - Operation speed (1 ~ 100, 5 on

[Example of Zero Return Operation Using the GP110]

(1) Connectthe programmer to the MC11 and setthe MODE switch to the
PROGMR position.
(2) Monitor after D032 using the biock monitor function.

BLK HEX
MON D 3 2 EXE EXE
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6. Operation

(38) Set the EDIT mode and align the cursor at D035.

or | N N\ \

(4) Set the zero return command No. to 1.

ALL

CLR 1 WRT PRG WRT

(5) Execute zero return.

CNTL 8 1 EXE EXE
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6. Ogeration

6.2  Set the MODE switch on the front panel of the MC11 to the PC position.
Operation using the  Check the following when operating from the EX100.

EX100
(1) Positioning of the MC11 has been finished.
(2) An error has not occurred.
(3) Ranges and levels of the parameters are correct.

The following commands are sent to the MC11 by the EX100 for various

operations.
YWn + 2 YWn +3
Operation command
from EX100 FIE|D|C|B|A|9|8|7]|6|5|1]0
[} [}]
3 3 >
© ] € Elol|o
52| ¢ 5 ol2le
£ o g @ = © % o .::“ @
g E|E|2|8|B|B|E|ls|6|2
= E| 8 |o| 2| 8|35 o | @
- a 8|55 el elE|B|S| g1l
Aucxiliary > clolea Ol elo|2|8|0|«
ol a o| c o Q1T |© @
data sl e|2|5|o|5|2]8|%|2|2|8]|2
|2 |85 |3|5|8le|8|s5|2|F]°2
@ lolS S| &&= g81>15
£ S|E|lw|2 || 5|a|&|2|E|E
. w — Q - E [ [+3] w
Operation s E|l&8IN[213|s]/§|¢g]¢g
= £ © =3 €2
§1|3 € 1S 2lo0| E|>
=|<|s S 21213
8| |2]| |2
Emergency stop - 0| - -l -t -t -t -1t-1-1-1-1-
Stop - 1 1 -l -t -1 <1 -1 -1-1-71-1-
. CcW Operation 1 0 1 0 - - - - -1 01 - -1 -
Manual operation speed
P cow]| <%00em [T o1 0 - [ - - [ - -[1[-[-]-
Zero return operation - 1{0]1011lO0f(1]0O})|-1|-1-1-101-
Designated point Absolute ggﬁmg" 1{0}j01110l0[0]-]0]-1-10{-
No. operation  Relative || (1~ 64) 1]10jo0|1]ofjoflo]-11]-1-]o]-
Automatic step- Absolute|| Operation 1{0jlo0j110f{0l1l-t1tol-1-10]-
ping operation  Relative || statpointNo.|l ¢ | o | o |1 |00 |1 -|1]-]-10]-
Command value Command R N N
operation Abso!ute value 1 0 0 1 1 010 0 5 010
(YWn + 2 used) Relative || (0 ~ 9999) 11010111 1]0]10]-11]%]o0o}l0}{-
Command value R R i
oo Absolute i 1{0[(0]1]1]0]0 0 110
(Buffer used) Relative 1]10(0f(1]1]1010-f{1f-11]10]{-
Override command Operationspeedj{ 1 | O | - [ - | - | -|-|1|-]-1-1]-1-
Error reset . 1 - -l --T-1T-T-T7T-1T-1T-71T1
Present value change - 110j0 )1ttt -1-1-1-11]-

1 :ON 0:0OFF -: Either ON or OFF is acceptable.
04 : Operation changes by ON/OFF.
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7. Zero Return

The zero return complete flag is 0 when the power is turned on, when an
emergency stop is executed, or when an error occurs. Executing zero
return, sets the zero return complete flag to 1. The MC11 operates
differently as follows by switching the zero return complete flag ON and

OFF.
Zero return complete flag 0 1 Zero return complete flag 0 1
Zero return operation O| O Automatic stepping operation x | O
Manual operation O O Opera Point No. operation X O
Opera- Command value operation t‘opn o .
tion (relative coordinate) o| ot Software limit function - 10
Command value operation .
(abeoluto coordina?e) x | O Present value change function | O | ©
[ Table meanings] 0:ON, 1:0FF, O:Executable, X : non-executable, —: Invalid

Basically, the MC11 is operated after zero return. If zero return is not
possible, use the command value operation (relative coordinate) and
present value change functions.

7.1 In zero return, the following three stages are executed in succession.
Zero return operating

sequence (1) Zero LS-ON direction moving
Move in the direction shown by SW 3 (zero LS-ON direction) of the
MC11 and switch on the zero LS to decelerate and stop the machine.

(2) Zero LS-OFF direction moving
Move in the direction shown by SW 4 (zero LS-OFF direction) of the
MC11 at the minimum speed. Use SW 2 (Z-phase pulse) of the MC11
to select whether to immediately stop after the LS is switched off or
to stop at the first Z-phase pulse after switching off the LS.

(3) Zero offset moving
After moving in the OFF direction, move by the parameter zero offset
at the zero return speed. Set its present value in the zero coordinate
value.
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7. Zero Return

7.2

Selecting the zero return

52

direction

[Example of a Timing Chart for Zero Return]

| . l
i_
'Y

Zero return mode (YWn +3-A)

Automatic start (YWn +3-C)

Pulse being output ~ (XWn - F) l l,

| —

Zero LS input

Z-phase pulse input '!/ J | l |
Positioning complete (XWn - E) ' :
Zero return complete (XWn - D)

Zero return speed ---- —e -------
. M \ @ /73)\v
Minimum speed ---/ e
Moving speed 1

Error counter clear output l

The zero return movement direction is set by an internal switch of the
MC11. By combining the switches, the following four direction combina-
tions can be selected.

(1) SW3: OFF, zero LS-ON direction: Cw
SW4: OFF, zero LS-OFF direction: CwW

Moves in the CW direction at the zero return speed when zero return
starts and stops if the LS switches ON. Next, moves in the CW
direction at the minimum speed and stops if the LS switches OFF.
Stops at the zero position.

LS [ |
! Zero return speed !
Minimum speed
ccw VY C
Start Zero position



Motor

(2)

7. Zero Return

SW3: ON, zero LS-ON direction: Cw
SW4: OFF, zero LS-OFF direction: Ccw

Moves inthe CCW direction at the zero return speed when zero return
starts and stops if the LS switches ON. Next, returns in the CW
direction at the minimum speed and stops if the LS switches OFF.
Stops at the zero position.

LS [
i Zero return speed

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

=T cow v cw

(3)

Zero LS Zero position Start

SW3: OFF, zero LS-ON direction: Cw
SW4: ON, zero LS-OFF direction: cCcw

Moves in the CW direction at the zero return speed when zero return
starts and stops if the LS switches ON. Next, returns in the CCW
direction at the minimum speed and stops if the LS switches OFF.
Stops at the zero position.

___________ ZLS 1

cwW (S - CcCcw Zero return speed !
>
=~ Cecow V‘|\| ow

(4)

Zero LS Start Zero position

SW3: ON, zero LS-ON direction: CCw
SW4: ON, zero LS-OFF direction: CCw

Moves inthe CCW direction at the zero return speed when zero return
starts and stops if the LS switches on. Next, moves in the CCW
direction at the minimum speed and stops if the LS switches off. The
stopped position is the zero position.

ZLS ]
1Zero return speed
ccw cw
Zero position Start

ZLS has to be switched on continuously after ZLS switches ON while
moving at the zero return speed and stops when returning to the zero
point. Be careful of the length of the dog for ZLS.
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7. Zero Return

7.3  Z-phase pulses are used or are not used when deciding the reference for
Selecting use of the Z-  the zero position in zero return. This selection is made by switching on and
phase pulse off the second switch on the MODE switch in the MC11.

(1) Z-phase pulse use mode (SW2: OFF)

When a Z-phase pulse is used, movement in the zero LS-OFF
direction stops if the zero LS switches off. When the Z-phase pulse
first detected starts up, the error counter clear output is switched on
for 10 ms.

Select this mode if the servo motor is used.

Minimum speed

Movement speed

1

Zero LS

Z-phase pulse l

Error counter clear
output

10 m sec

-

Y

(2) Z-phase pulse non-use mode (SW2: ON)
When a Z-phase is not used, movement in the zero LS-OFF direction
stops if the zero LS switches off. The error counter clear output does

not switch on at this time.
Select this mode if the stepping motor is used.

\——)—* Minimum speed

Zero LS |

Movement speed
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7. Zero Return

7.4  Inzero return motion, the machine moves relatively according to the value
Zero offset movement  set as the zero offset amount of the basic parameter after completing
moving in the zero LS-OFF direction. Then the machine stops. Set the
present value of this stop position as the zero coordinate value, complete
zero return operation, and switch on the zero return complete flag.

If the zero offset is 0, zero return is completed without executing this
operation.

Zerom return
speed

Minimum
speed

Movement speed

Error counter clear output

d Zero offset
Moving in Zero h movement
LS-ON direction L

Moving in Zero

LS-OFF direction

7.5 A sample program for zero return operation is shown below.
Example of an EX100

program
Zero return
operation Positioning Zero return
command complete Error flag mode
| F | [L ;[/Il/ ( )— Selection of zero
I ! \ return mode
Rm1 XWn -E XWn -8 YWn +3-A
Start-up Operation
execution flag
__' 4\ I—_( )__ Command translated
into pulsers
Rm2 Rm3
Operation Positioning Stop Start
flag complete Error flag command command
| | L I [ { Command to start
o o /]/'k /'/t/ -\ )—_ zero return
Rm3 XWn -E XWn -8 YWhn +3-E YWhn +3-C
Start
command
| |
1 |
YWn +3-C

Be sure to interlock the Start command (YWn+3-C) with
‘the positioning complete signal (XWn-E), error flag (XWn-
CAUTION 8) and Stop command (YWn+3-E) as shown above. The
VAv MC11 sometimes does not accept pulse signals such as 1-
Scan ON. Do not use these signals.
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7. Zero Return

7.6
Example of operation
using the GP110

56

Zero return is shown as an example.

(1) Connect the programmer to the MC11 and set the MODE switchto the
PROGMR position.

BLK HEX

3
MON D 2 EXE

(2) Monitor D032 and upward using the block monitor function.

TIAVAVAV

(3) Set the EDIT mode and align the cursor to D035.

or | N\

(4) Set the zero return command No. to 1.

ALL

CLR 1 WRT PRG WRT

(5) Execute zero return.

CNTL 8 1 1 Exe EXE




8. Designated Point No. OEeration

Designate the point No. of the operation parameter set in the MC11 and
move the machine by a fixed feed rate.

Command values can be handled as absolute/relative coordinates by
using the absolute/relative change command (YWn+3-7). A case where
operation parameters are stored is explained below.

Point No. Operation speed Command value Dwell timer
1 50 5000 50
2 70 0 100
3 100 10000 300
4 25 3000 9999
5 100 -5000 3
64 80 2000 9999

8.1 Command values are handled as absolute coordinate data. Operation of
Operation in the absolute  Point No. 1 given in the above table is shown as an example.
coordinate mode
Operation: Move from the start point (2000) to the completion point

(5000).
> Operation speed
/ \ (Maximum speed x 50%)
Present value - y. -
2000 (Start point) 5000 (Positioning completed)

8.2 Command values are handled as relative coordinate data.
Operation in the relative

coordinate mode Operation of Point No. 1 given in the above table is shown as an example.

Operation: Move from the start point (2000) to the completion point

(7000).
7000 (Positioning completed)

2000 (Start point)

Operation speed
(Maximum speed x50%)

Present value
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8. Designated Point No. Operation

8.3 An example of a timing chart for designated point No. operation is given
Example of a timing chart  below.

\/ :

Positioning complete (XWn - E) l

-- Designated
/ \j speed
Feed speed

8.4 A sample program for designated point No. operation is shown below.
Example of an EX100

Point No. (YWn +2) X :
roobea
Relative/absolute P
change command ~ (YWn+3-7) :
Automatic start (YWn +3-C) I .
command \ i,
Pulse output (XWn - F) i/ |

program
Point No.
operation Positioning Point No.
oomma?d complete Error flag flag
| | | ] { Designated point No.
I Lo /'/}/ \ )_ operation execution
Rm1 XWn -E XWn -8 Rm2 condition
Relative/ Relative/
absolute absolute
chang,e change
| {
| | \
Rm5 YWn +3-7
Point No. Start-up  Point No. MC11 Operation
flag output data Auxiliary data  flag
| | | | - Set point No.
1T | A—om w>w vwoz }— in auxilary data
Rm2 Rm3 Rm4
Operation . Positioning Stop Start
l flag : complete  Error flag command command
| | | | ( i ;
| 7 == ) Posiioning operaion
Rm4 XWn -E XWn -8 YWn +3-E YWn +3-C
Start
command
| |
1 |
YWn +3-C

CAUTION Be sure to interlock the Start command (YWn+3-C) with the

\ ZA\ 4 positioning complete signal (XWn-E), error flag (XWn-8)
and Stop command (YWn+3-E) as shown above. The
MC11 sometimes does not accept pulse signals such as 1-
Scan ON. do not use these signals.
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8. Designated Point No. OEeration

8.5
Example of operation
using the GP110

The procedure for designated point No. operation from the GP110 is
shown below.

(1) Connect the programmerto the MC11 and set the MODE switch to the
PROGMR position.

(2) Monitor D032 and upward using the block monitor function.

BLK HEX

MON D 3 2 EXE

(3) Set the EDIT mode and align the cursor to D033.

EDIT \/

(4) Set D033 to 1 for relative coordinate movement, or set to 0 for
absolute coordinate movement.

ALL ALL
RT
CLR 1 WRT / CLR W

(5) Designate a point No. in D034 and write it in the MC11.

ALL
CLR n

WRT PRG WRT

(6) Execute designated point No. operation.

CNTL 8 1 EXE EXE
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9. Automatic SteEEing OEeration

Designate point Nos. and execute the automatic stepping operation to
automatically execute the stepping operation. Operation is from the des-
ignated point No. to the point No. designated to end automatic stepping.
Designate the point Nos. according to the operation parameters (command
values, feed speeds and dwell timers) for the end automatic stepping end.

The end point is the position where the dwell timer value is set to 9999. Be
sure to set the dwell timer to 9999 to execute automatic stepping by des-
ignating Point No. 64.

[Example of Operation Parameters]

Point No. Operation speed Command value Dwell timer
1 50 5000 50
2 70 0 100
3 100 10000 300
4 25 3000 9999
5 100 -5000 3
64 80 2000 9999

9.1
Operation in the absolute
coordinate mode

The command values are handled as absolute coordinate data.

[Example of Operation from Point No. 1]

Moving of No. 3

Moving of No. 1 ? Maximum
: movement
5000 speed
End Yy Y ¥
0 Start 4 < 10000 Coordinate
Movingjof No. 4
Moving of No. 2
[Movement Sequence]
No. 1 No.2 No.3 No. 4
Present value 5000 0 10000 3000

dwell timer Start position —

0.5 sec._> 1sec. - 30 sec._> end

L e
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9. Automatic Stepping Operation

9.2 The command values are handled as relative coordinate data.

Operation in the relative
coordinate mode [Example of Operation from Point No. 1]

Moving of No. 3
Moving of No. 1 A Mani
. i Maximum
M°&’g‘g4°f ! movement
. i speed
Y
Start position (2000) 7000 17000 20000 Coordinate

[Movement Sequence]

No. 1 No. 2 No. 3 No. 4

Present value Start position 7000 7000 17000 20000
dwell timer po ~05sec. 1sec. ~ 30sec. ” end

9.3 (1) Setthe MODE switch on the MC11 to the PC position.

Example of a timing chart
(2) Switch on the START command after setting the automatic stepping
operation mode while the pulse output is switched off.

Point No. (YWn + 2) X

Relative/absolute  (ywpn 4+ 3 - 7)

change
Automatic stepping (YWn + 3 - 9)

operation mode

Automatic start (YWn + 3-C)
command

Pulse out (XWn - F)

-Jf<7":["':-_

Position complete  (Xwn - E)

{ Dwell timer |

Movement speed

End of automatic+
stepping operation
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9. Automatic SteEEing OEeration

9.4
Example of an EX100
program
External
automatic Stepping
operation Position Zero return operation
command PC mode complete complete mode
1 I I } F } Il { } ﬂ{ )— Creation of automatic
stepping operation
RmoO XWn -A XWn -E XWn -D YWn +3-9 execution conditions
Relative/ Relative/
absolute absolute
change change
2 R — () OFF:Absolute
Rm4 YWn +3.7 | ON :Relative
Stepping Steppin
operation Start-up Start MC11 ope%eiog
IrnodeL ex’ecutlon point No. Auxiliary data  execution
Set start point No.
8 Y:N '3 o IR:QI—_E) m3 W->=W  YWn +2:l_{ Rma)_ in auxiliary data.
n +3-
Stepping
operation Position Stop Start
4 execution complete  Error flag command command
| | | | | |
1T T 41 — )_
Rm3 XWn -E XWn -8 YWn +3-E YWn +3-C
Start
command
YWn +3-C
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9. Automatic Stepping Operation

64

9.5
Example of operation
using the GP110

1
(2)

(4)

7)

Connect the programmer to the MC11 and set the MODE switch to the
PROGMR position.
Monitor D032 and upward using the block monitor function.

BLK HEX

MON D 3 2 EXE

Set the EDIT mode and align the cursor to D033.

EDIT \/

Set D033 to 1 for relative coordinate moving, and set it to 0 for absolute
coordinate moving.

ALL ALL
WRT
CLR 1 WRT / CLR

Designate a point No. in D034.

ALL

WRT
CLR n

Designate 3 in D035 and write it in the MC11.

ALL

WRT PRG
CLR 3 WRT

Execute automatic stepping operation.

CNTL 8 1 EXE EXE




10. Command Value OEeration

10.1

Command value operation
in the absolute coordinate
mode

10.2

Command value operation
in the relative coordinate
mode

10.3
Range of command values

Provide command values to the MC11 and execute command value operation
to carry out the specified movement by one cycle. Command values are given -
to the EX100 using auxiliary data (YWn+2) or by directly writing the data in the
internal parameters, 24 and 25). The feed speed is the maximum movement
speed.

Command values are handled as absolute coordinate data.
An example of movement when the command value is 7000 is given below.

/

2000 7000

Y
<..-..-
wn —“g
o ®©
28X
a 3

C
3

Command values are handled as relative coordinate data.

An example of movement when the command value is 7000 is given below.

):‘ Maximum
' feed
y speed

2000 9000
Data Auxiliary data Internal parameter
Operation YWn + 2 2425
Operation from EX100 0 ~ 9999 -999999 ~ 999999
Operation from programmer - —999999 ~ 999999
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10. Command Value Operation

104
Timing chart for command
value operation

Command value  (Buffer memory X
YWn + 2)

Direction of movement (YWn + 3 - 6)

Relative/absolute (YWn +3-7)

change

Command value (YWn + 3-B) I

operation mode H

Automatic start (YWn + 3-C) | - |

command ?I f |

Puise output {(XWn - F)

Positioning complete (XWn - E)

i 1 Maximum
' 1 speed
Y

Movement speed
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10. Command Value OEeration

10.5 Anexample when command values of auxiliary data are used is shown below.
Example of EX100
command value operation
program
Command
value opera- Command
tion external Positioning value
command PC mode complete operation
1 11 IL I } % Il ( )__ Creation of command
XWn -E o\ value operation
Rmo XWn -A n- YWn +3-B | execution conditions
External command .
for direction Direction
of movement of movement
| | (
2 P 1 )_
Rm2 YWn +3-6
Relative/ Relatives | OFF : Absolute
absolute absolute ON : Relative
change change
| | (
3 1 I A\ )_
Rm3 YWn +3-7
Command
value Start-up  Command MC11 Operation
operation execution value Auxiliary data flag Set command values
4 I IL { * Il ED m3 W->=W YWn +2j_( }__ in auxiliary data
YWn +3-B Rm4 Rm5
Operation Positioning Stop Start
' flagl c?mpltlati E"I"OT flag co;'nmand command dval
( command value
5 I 1 /l/lK /I/{/ — )_ operation executed
Rm5 XWn -E XWhn -8 YWhn +3-E YWhn +3-C
Start
command
| |
1 |
YWn +3-C
Change circuit No. 4inthe above circuit as follows when using command values
of the internal buffer memory.
Command Module
value Start-up Internal access
operation execution address flag
4 — | | A" k>w R _] (
YWn +3-B Rm4 RWhn -F
Command Internal MC11 Operation
value address  Auxiliary data flag
Dm3 T->W [02] RW\—>YWn+2_Jo
Rm5
YWn + 2/
Buff?r change
YW n +3-5

RWn: 32792 (internal address: 24, RWn - F: ON). Do not use the direction of
movement (YWn+3-6) when the internal buffer memory is used.
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10. Command Value Operation

10.6 (1) Connect the programmer to the MC11 and set the MODE switch to the

Example of operation

PROGMR position.

using the GP110AP2 (2) Perform double-length monitoring of D000 and upward using the block
monitor function and set the EDIT mode.

BLK
MON

HEX
D

EXE

SFT +

DBL

EDIT

(3) Set D000, D001, D010 and D011 to 0 and write them in the MC11.

ALL
CLR WRT
ALL
CLR WRT

PRG

WRT

VNN N

(4) Write the command values in D004 and D005 and set 1 in the write flag.

SFT CAN EDIT
3

ALL n WRT

CLR

VA4

WRT

NN

PRG

WRT

(5) Monitor D032 and upward using the block monitor function.

BLK
MON

HEX
D

EXE

(6) Setthe EDIT mode and align the cursor to D033.

EDIT

N/

(7) Set D033 to 1 for relative coordinate moving, or set it to O for absolute
coordinate moving.

ALL
CLR

WRT /

ALL

CLR

WRT
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10. Command Value OEeration

(8) Designate a point No. in D034.

ALL

WRT
CLR n

(9) Designate 4 in D035 and write if in the MC11.

ALL

WRT PRG
CLR 4 R WRT

(10) Execute command value operation.

CNTL 8 1 EXE EXE
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11. Manual OEeration

111
Manual operation from the
EX100

11.2
Example of an EX100
program

The machine continues to move according to the designated feed speed and
direction while the manual operation command is issued.

(1) Connectthe programmer to the MC11 and set the MODE switch to the PC
position.

(2) Setthe speed (1to 100) in the auxiliary data, select the moving direction
and switch on the manual operation flag. Manual moving continues while
the manual operation flag is switched ON.

X

Movement speed (YWn + 2)

Direction of (YWn +3-6)

movement

Manual operation R l
commané) (YWn +3- D) :

Pulse output (XWn - A)

Positioning (XWn - 9)
complete

1

Feed speed

A sample example of manual operation using the EX100 is shown below.

External com-
mand for direc- Movement
tion of movement directrion
| | (
1 [ \
Rm1 YWn +3-6
Manual ope- Set speed in
ration external ~ Start-up Feed MC11 auxiliary data
command execution speed Auxiliary data
|| | A—{om3s w>w yWaid ——
Rm2 Rm3
Manual
operation
o;)mmand
\
YWn +3-D
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11. Manual Operation

11.3 (1) Connect the programmer to the MC11 and set the MODE switch to the
Example of operation by PROGMR position.
using the GP110  (2) Monitor D032 and upward using the block monitor function.

BLK HEX
MON D 3 2 EXE
(3) Setthe EDIT mode and align the cursor to D034.
o | N\
(4) Designate a feed speed in D034.
ALL
CLR n WRT
(5) Designate 5in D035 and write it in the MC11.
ALL
WRT
CLR 5 PRG WRT
(6) Execute manual operation.
CNTL 8 1 EXE EXE
(7) Stop manual operation.
CNTL 8 0 EXE EXE
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12. Override

The feed speed of the MC11 can be changed from the EX100 during operation.
The speed canbe changed freely between the maximum and minimum speeds.
Override cannot be executed in the following cases.

(1) Internal Switch No. 6 of the MC11 is switched off.

(2) While moving at the minimum speed during zero return.

(3) Thenumberof remaining pulses istoo smallto execute overriding infixed-
rate feeding.

(4) During acceleration or deceleration or when not moving at a fixed speed.

(5) The designated speed is below the minimum speed or above the maxi-
mum speed. In this case, the speed is not changed, but the error flag
switches ON. Operation continues.

12.1 (1) Write the speed (1 to 100) to be changed in the auxiliary data (YWn+2).
Timing chart  (2) Switch on the override command (YWn+3-8).

Movement speed
(YWn + 2) X . X X X
Override command I—l ﬂ '—l
(YWn +3-8) \Fl \ﬁ \r‘il
Override ;
acknowledgement : :
(XWn - 8) H
Feed speed
1 2-2 E | O':/erride
xterna acknowled-
Example Of an Ex1 00 overrided Pulse geme'nt Overr[de
comman PC mode output complete execution
program 1 |} || | ] /}/l/ ( )_ Creation of override
! ! | J | ! l -\ execution conditions
RmoO XWn -A XWn -F XWn -B Rm1
Override Start-up Override MC11
execution execution speed Axuiliary data
N |} |A—{Dom3 w>w YWni2 }— Speed set wih
Rm1 Rm2 auxiliary data
Override
. acknowled-
Override Start-up gement Override
exlecutl?n e}(ecut:on Cfi’mp|e‘e Erlror flag c{ommand
3 ] I i $ I )/}i /,/f/ 1 )-— Override executed
Rm1 Rm3 XW.h-B XWn-8 YWh +3-8
Override
command
YWn +3-8
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13. Changing the Present Value

13.1
Timing chart for changing
the present value

The present values of the MC11 can be changed freely from the EX100 or
programmer.

(1) Write the present value to be changed in the internal addresses 26 and 27
using the Demultiplexer instruction (FUNQOQ3).

(2) Switchonthe presentvalue change flag, as well as the automatic stepping
operation, zero return, and command value operation mode flags, and
switch on the Start command.

X

$ Present value rewrite by
demultiplexer instruction

Present value change register (26- 27)

;Tresent valuechange (YWn+3-1)
ag

Automatic stepping (YWn + 3 - 9)
operation mode

SRERSRERE

Zero return mode (YWn + 3 - A)

Command value (YWn +3-B)

operation mode

Automatic start (YWn +3 - C)

command A

Positioning complete flag ~ (XWn - E)

> LI

Present value data
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13. Changing the Present Value

13.2 A sample program for changing the present values is shown below.

Example of an EX100

program

Present value

change Present value
command change flag
| | ( 1
| [ \ J
Rm1 YWn +3-1
Present value Automatic
change stepping
command operation m\ode
| | ( J
Rm1 YWn +3-9

Present value

change Zero return
command mode
| l ( \
| ] \ J
Rm1 YWn +3-A
Present value Command
change value
command operation mode
| [ ( 3
| | \ J
Rm1 YWn +3-B
Present value
change Start-up Internal Module
command execution address access flag
| | | | — ] ( \
1 | A L 26 RWn _ | { )
Rm1 Rm2 RW n-F
MC11
Present value Internal  Auxiliary
change data address data Change flag
[Dm3 T>W [02] RWn>YWn+2 I  }—
Rm3
Positioning Stop Start
Change flag  Complete Error flag command command
| | | | | | ( \
1T 10 /i/f/ /l/f/ \ ]
Rm3 XWn -E XWn -8 YWn +3-E YWn +3-C
Start
command
| |
] |
YWn +3-C

The Start command cannot instruct 1-scan ON. Be sure to handshake with the

Positioning Complete signal.



13. Changing the Present Value

13.3 An example of changing the present value is shown below.
Example of operation
using the GP110 (1) Connect the programmer to the MC11 and set the MODE switch to the
PROGMR position.
(2) Perform double-length monitoring of D000 and upward using the block
monitor function and set the EDIT mode.

BLK HEX EXE o |+ | OBt

MON D 5 EDIT

(3) Set D000 and D001 to 100 and D010 and D011 to 0 and write the data in
the MC11.

ALL

1 0
oLR 0 WRT \/
ALL
WRT WRT
N\ N/ Léa e

(4) Write the present values in D004 and D005 and set 1 in the write flag.

SFT CQN EDIT \/ \/

ALL
CLR

\/ \/ . WRT PRG WRT

n WRT
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| 14. StoE

The stop command is given by the EX100 or programmer to decelerate and stop
during automatic operation, manual operation, or zero return.

141 The machine decelerates and stops if a stop command is issued during auto-

Stopping the automatic  matic stepping operation, provided automatic stepping operation also stops.
stepping and command
value operations from the
EX100

Movement speed

-

Automatic start (YWn +3-C)

Stop command (YWn +3-E)

P
>

Pulse output (XWn - F) I

|

Positioning complete (XWn - E)

14.2  The machine decelerates and stops even when the manual operation com-
Stopping manual  mand is ON if the stop command is issued during manual operation.
operation from the EX100

Movement speed t : '

Manual operation  (yWn + 3 - D) :
command : :

Stop command (YWn + 3-E)

Pulse output (XWn - F)

Positioning complete (XWn - E) l :
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14. Stop

143
Example of an EX100
program

14.4
Stopping operation from
the GP110

80

A sample program to issue a stop command using the EX100 is shown below.

Stop Stop
command command
| | (
1 |} ( H
Rm1 YW n +3-1
Stop
oolrnmai')d Pulse output
| L
1 I | |
YWhn +3-1 XWhn -F

The one-scan ON command cannot be issued to the MC11. Be sure to
handshake with the pulse output as mentioned above.

The machine decelerates and stops according to the Stop command (Com-
mand 80).

Movement speed ! :
CNTL81 CNTL80

(1) Connect the programmer to the MC11 and set the MODE switch to the
PROGMR position.

(2) Execute the Stop command.



15. Emergencx Stog

When the emergency stop command is switched off, the pulse output is
interrupted and an error results. Emergency stop cannot be executed by the
programmer.

Executing an emergency stop switches off the zero return complete flag.
Execute zero return before resuming automatic operation.

15.1  If the emergency stop command switches off during automatic stepping
Emergency stop for the  operation, the machine stops immediately and an error results.
automatic stepping and
command value

. | ,
...... .
operations . . X
. . . \
N .
Ky ymm————— N e Ny
. S
. .
N 3 .
. R4 N R4 .
S 5
\ , \
H H :
H 1)
!
:

Movement speed )

Automatic start (YWn+3-C)

Emergency stop (YWn+3-F)
command

Error flag

Zero return (XWn - A) l
complete : :

Positioning complete (XWn - E) I I

15.2  The machine stops immediately even when the manual operation command is
Emergency stop during  ON if the emergency stop command switches off during manual operation.
manual operation

Movement speed

Manual operation (YWn +3-D) l
command . :

Emergency stop (YWn +3-F) ‘ l l
command : F

Error flag

Zero return (XWn - A) - l
complete : H

Positioning complete (XWn - E) | I

81



15. Emergency Stop

15.3

External emergency stop
and clearing the error
counter

82

Switch on the error counter clear output when the No. 2 switch of the internal
setting switch of the MC11 is switched ON and the external emergency stop
command is OFF. The servo motor then stops suddenly.

External emergency stop

Errot counter clear output 1




16.1
Error clear timing chart

16.2
Example of an EX100
program

16.3
Clearing errors from the
GP110

16.4
Over-travel LS and error
clear

16. Error Clear

Execute error clear to execute next operation when the system is in an error
state. Read the values of the internal data (36) of the MC11 for error details.
Monitor the values of D032 when the programmer is connected to the MC11.

Errorflag (YWn -8) :
Error clear (YWn +3-0) |_]
Clear
| cc;mmanLd E:"'Of ﬂaLg Er;or clear
1 | T 1 { F
Rm1 XWhn -8 YWn +3-0

(1) Connect the programmer to the MC11 and set the MODE switch to the
PROGMR position.
(2) Execute the Error Clear command.

CNTL 9 3 EXE EXE

I the positive and negative over-travel LSs switch off on external input of the
MC11, Error Code 69 or 70 is output and the error flag switches on. By
executing the error clear command, the error flag switches off regardless of
whether the over-travel LS is on or off.

Over-travel LS (+) K

Error flag {(XWn - 8)

(YWn +3 - 0) I—I

Error clear
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16. Error Clear

16.5

Emergency stop,
emergency stop input, and
error clear

84

If an emergency stop due to external input of the MC11 or the emergency stop
command switches off, error code 34 or 35 is output and the error flag switches
on. Error clear cannot be completed at this time even if the error clear command
is executed. In this case, it is necessary to switch on emergency stop from
external input and the emergency stop command.

| I
Error flag (XWn - 8) I I | I

(YWn + 3-0) r-| l—I

Emergency stop input

Error clear



17. Error Codes

The errorflag switches onand an error code is output ifthe MC11 enters an error
state. The cause of the error can be determined to quickly recover the system
by reading error codes by the programmer or the software of the EX100. The
error codes, causes and troubleshooting are shown below.

Error Name Cause Troubleshooting
Code
1 Hardware error Results of OS-ROM BCC check dur- | Turn the power off and again on. If the
ing power on were erroneous. problem recurs, change the module.
3 Parameter error Results of EEPROM BCC check After resetting the error, write in the
. | during power on were erroneous. PROM and turn the power on again.
If the problem recurs, change the
module.
4 EX data error A command from the EX contained |Check the program operation timing
an error and data and rectify the problem.
6 Data protect Parameters were changed in the Switch off switch 5 and change the
data protect state. parameters.
7 No-block end error Automatic stepping operation was Correct the operation parameters.
executed to Point 64 as there was
no end point.
9 Zero return incomplete | Automatic stepping or an other op- | Perform automatic operation after exe-
eration was performed without com- |cuting zero return.
pleting zero return.

10 Mode mismatch Programmer issued an inappropriate | Do not issue inappropriate commands
command in the PC mode or during |from the programmer during PC mode
operation. or operating.

11 Speed mismatch The maximum speed of the basic Reset to correct maximum and mini-
parameter was smaller than the mum speeds.
minimum speed.

12 Problem with the write | The write flag has a value other than |Be sure to set 0 or 1 in the write flag.

flag 0 or 1 during parameter writing by
the programmer.
13 Point No. write trouble | A value other than 0 to 64 and 100 | Designate a correct point No.

was designated as a point No.

85



17. Error Codes

Continued
Error Name Cause Troubleshooting
Code
14 Designated value A value other than -999999 to Write a value inside the range.
exceeded 999999 was designated as a value.
15 Operation speed A value other than 1 to 100 was Write a value inside the range.
trouble designated as the speed.
16 Dwell time trouble A value other than 0 to 9999 was Write a value inside the range.
designated as the dwell time.
20 Override speed A value outside the maximum and | Designate value inside range.
mismatch minimum speeds was designated Minimum speed/maximum speed x
as the speed when the override 100 <designated speed < 100
command was given.
21 Minimum speed The minimum speed of a basic pa- | Designate value inside range.
exceeded rameter was outside the range of 1
to 999999.
22 Maximum speed The maximum speed of a basic pa- | Designate value inside range.
exceeded rameter was outside the range of 1
to 999999.
28 Zero return speed The zero return speed of a basic Designate value inside range.
exceeded parameter was outside the range of
1 t0 999999.
29 Zero offset exceeded The zero offset of a basic parame- | Designate a valueinside range.
ter was outside the range of
—999999 to 999999.
30 Backlash compensa- The backlash compensation value Designate a value insdie range.
tion value exceeded of a basic parameter was outside
the range of 0 to 1000.
Positive software limit The positive software limit was Designate a value insdie range.
31 exceeded outside the range of -999999 to
999999.
32 Negative software limit | The negative software limit value Designate a value insdie range.
exceeded. was outside the range of —999999
t0 999999.
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17. Error Codes

Continued

Error
Code

Name

Cause

Troubleshooting

33 Software limit mis-
match.

The + software limit was smaller
than the - software limit.

Set correct values.

34 External emergency
stop

External emergency stop of the
MC11 was OFF.

Check the external emergency stop
input.

35 Emergency stop

Emergency stop from the EX100
was OFF.

Check operation on the EX100 side.

36 Point No. trouble

A point No. value was outside the
range of 1 to 64 when a command
for a designated point No. or auto-
matic stepping operation was
issued.

Designate a correct point No.

37 Operation speed mis-
match

The designated speed was outside
the range between the maximum
and minimum speeds when an
operational command was issued.

Designate value inside range.
Minimum speed/maximum speed x
100 < designated speed <100

39 Zero coordinate value
exceeded

The zero coordinate value was
outside the range of —9993999 to
999999.

Designate a value within the range.

40 BCD error

The parameter command data
values in the BCD mode contained
values other than BCD.

Use BCD data.

41 Zero return speed mis-
match

The zero return speed of a basic
parameter was outside the range
between the minimum and maxi-
mum speeds.

Designate a value insdie range.

42 Parameter write mode
mismatch

Parameters were written from the
programmer while in the AUTO
mode.

Do not write parameters while in the
AUTO mode.

44 Electronic gear nu-
merator exceeded

The electronic gear numerator of a
basic parameter was outside the
range of 1 to 9999.

Designate a value insdie range.
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17. Error Codes

Continued

Error
Code

Name

Cause

Troubleshooting

45 Electronic gear denomi-
nator exceeded

The electronic gear denominator of
basic parameter was outside the
range of 1 to 9999.

Designate a value insdie range.

46 Acceleration time
exceeded

The acceleration time of a basic
parameter was outside the range of
0 to 2600.

Designate a value insdie range.

47 Deceleration time

The deceleration time of a basic

Designate a value insdie range.

software over-travel range during
operation.

exceeded parameter was outside the range of
0 to 2600.
48 Present value exceeded | The present value exceeded the Return to inside the range by manual

operation and execute.

49 Designated value
mismatch

An attempt was made to operate
outside the range of the software
limit, using a designated value.

Correct the software limit value or
command value.

50 Number of pulses for
moving exceeded

Number of pulses for moving for
one cycle exceeded OFFFFFFH.

Review the command and basic
parameter values.

than minimum speed while an
operation command was effective.

51 Maximum speed ex- The output pulse frequency ex- Review the electronic gear numera-
ceeded ceeded 200 kHz while an operation | tor/denominator values and maxi-
command was effective. mum speed.
52 Minimum speed zero The command speed was smaller Review the command speed and

minimum speed.

53 Zero return speed ex-

The output pulse frequency ex-

Review the electronic gear numera-

ceeded ceeded 200 kHz during zero return. | tor/denominator values and zero
return speed.
55 Maximum speed and The maximum speed and decelera- | Reduce the maximum speed or
deceleration time tion time are too large. deceleration time.
mismatch
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17. Error Codes

Continued

Error
Code

Name

Cause

Troubleshooting

56 Relative/absolute desig-
nation error

Designation of relative/absolute
while a programmer command
was effective was other than 0 and
1.

Setthe flagto O or 1.

57 Command No. error

A command No. value was outside
the range of 0 to 5 while a pro-
grammer command was effective.

Designate avalueOto5asa
command value.

58 CW/CCW direction
designation error

A direction designation value was
other than 0 and 1 when a com-
mand was issued by the program-
mer.

Set the flagto O or 1.

59 Write protect error

Parameter write protect desig-
nated other than 0 and 1 when a
command was issued by the
programmer.

Set the flagto O or 1.

60 EEPROM write error

Parameter writing in EEPROM did
not end properly.

Replace the module if the error
recurs after re-execution.

61 Data loading mode error

An attempt was made to load
parameters using the programmer
while the EX100 was running or
the MC11 was in the PC mode, in
operation, or in the protect mode.

Halt the EX100 and set the MC11
SW to PROGMR to clear write
protect. Then load the parameters.

62 Data recording mode
error

An attempt was made to record
parameters and compare them in
the programmer while the EX100
was running or the MC11 was in
the PC mode or in operation.

Halt the EX100 and set the MC11
SW to PROGMR. Record and
compare while stopped.

64 Memory initialize mode
error

An attempt was made to initialize
RAM parameters while the EX100
was running or the MC11 was in
the PC mode, in operation, or in
the protect mode.

Halt the EX100 and set the MC11
SW to PROGMR. Then initialize the
parameters after clearing write
protect.
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17. Error Codes

Continued

Error
Code

Name

Cause

Troubleshooting

65 EEPROM write mode

An attempt was made to write

Halt the EX100 and set the MC11 SW

was running or the MC11 was in
the PC mode or in operation.

error parameters in the EEPROM while  {to PROGMR to clear write protect.
the EX100 was running or the Then write the parameters.
MC11 was in the PC mode, in
operation, or in the protect mode.
66 Program check mode An attempt was made to check Halt the EX100 and set the MC11 SW
error parameter ranges while the EX100 |to PROGMR. Then check while

stopped.

67 EEPROM read mode

An attempt was made to read from

Halt the EX100 and set the MC11 SW

wires is disconnected.

error EEPROM to RAM while the EX100 |to PROGMR to clear write protect.
was running or the MC11 was in Then read.
the PC mode, in operation or in the
protect mode.
69 CW-side over-travel limit | The over-travel limit switch onthe | Clear the limit manually after resetting
switch input. CW side is operating or one of its the error. Check the wiring if the limit

does not function.

70 CCW-side over-travel
limit switch input

The over-travel limit switch on the
CCW side operated or one of its
wires is disconnected.

Clear the limit manually after resetting
the error. Check the wiring if the limit
does not function.

71 Write protect save error

Parameter writing was executed
while write protect was 1.

Set write protect to 0 from the pro-
grammer and re-execute.
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18.1
Example of operation

18.2
Module layout and
addresses

18. Application Example

Application examples using the MC11 are shown below.

Study the program below to execute the following operation.

(1)
(2)

©)
(4)

Turn the power on and press the ZERO RETURN pushbutton switch to
execute zero return.

Press the automatic execution button and repeat feeding at a fixed rate
three times as shown below.

Clear the present value to 0 after feeding at a fixed rate.

Waitone second using the timeronthe PC side before proceedingto the
next execution after one feed at a fixed rate.

Zero position (0) 2000 4000 8000

Study the following layout.

- 00w D

Assign areas XW02, XW03, YW04 and
YWO0S5 for MC11.

Assign X000 to the zero return pushbut-
ton switch.

Assign X001 to the automatic execution

-~ aCc D
.-
- w OO0
- a0z

pushbutton switch. Switch ON Y010 after
feeding at a fixed rate and before starting
automatic execution.
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18. Application Example

18.3  The operation flow that satisfies the above specifications is shown.
Program operation flow
The software of the MC11 can be simplified by automatic operation. Instead,
the method using command value operation is explained below.

Automatic operation
Power ON program

~ | > |
>

Y Execute positioning
by command
value operation

Zero return
"ON "

IZero return execute
|

Zero return
complete

Automatic operation
exe?unon

I Execute flag ON I
l

Clear present
value datato 0.

]
| End |
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18. AEEIication Examele

18.4 A ladder program example is shown below.
Program example
Aog‘e",';}?é',f Zero return Automatic During
pushbutton complete operation automatic
svlvitcih ﬂagl Er/r?r/ff} complete op;aration
- | | )
1-1 I P 1 /l/{/ {
- X001 X02D X028 R004 R000
During Automatic
automatic Start-up operation
operation 1 pulse on start pulse
| | | *I ()
[ | Tl \
R000 Ro0O1 R002
During 1 pulse on,
automatic  Positioning 1 sec. after
Operation complete flag Wait 1sec. positioning
1-2 || || { 00010 TON T000
R000 X02E R003
1 pulf';‘.e on, Automatic
after operation
positioning 3-count check c%mplete
1-3 | | C CNT 0} { )
R003 R004
During
automatic
operation
| | | E 00003 G000
R000
Zero return Start 1 Start com-
rnlodcla pulse m?nd flag
| Al
1-4 1 | 17 { )
YO5A R005 Ro06
Automatic
operation
star't pl|J|Se
P
R002
1 pulse on, Automatic
1 sec. after  operation
poslitiolning complete
|
|
R003 R004
Automatic
operation
cor?pllete
11
Ro04
Automatic
operation MC11
start pulse Auxiliary data
1-5 { (2000 kK=>w Ywo4]
R002

Select automatic operation
operation mode.

Check passing of 1 sec.
after finishing positioning.

Execute positioning 3 times
and check completion.

MC11 start condition
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18. Application Example

Automatic ~ Present value
operation change internal
complete address
2-1 | b~ o026 k-=>w RotW_] ()
ROO4 RO1F
MC11
ogla?: ' Auxiliary data
D000 T—>W ROTW =>YW04_|
Automatic
operation Present value
complete change flag
| | { )
2-2 . { )
Ro04 Y051
Automatic Automatic
operation stepping
complete operation mode
| | { )
2-3 11 W)
R004 Y059
Zero return During.
pushing automatic Zero return
slwitlch opelratlon r;wode
\
2-4 1T /l’/!/ L)
X000 R000 YO5A
Automatic
operation
complete
| |
11
R004
During Command
automatic value opera-
operation tion mode
| | {
2-5 | T (S
R00O YO5B
Automatic
operation
complete
| |
P
R004
During Relative/
automatic absolute
opeiratllon c?ang\e
2-6 1 W)
R000 Y057
Start com-  Positioning Stop Start
mand flag compl'ete Errc;r flag comlmand command
| | \
2-7 I 1 [ [ \ )
R006 X02E X028 Y053 Y05C
Start
command
| |
11
Y05C

94

ON while changing
present value

ON while changing
present value

ON while changing
present value

Zero return operation
execution ON or ON
while changing
present value

ON while changing
present value

Zero return stan,
automatic operation
start and present
value change,
command execute



18. AEEIication ExamEIe

X02F:
X02E:
X02D:
X02C:
X02B:

X02A:
X029:
X028:
X027

X020

XW03:

18.5
Example of setting basic
parameters

[MC11 Addresses]

The addresses of the MC11 devices allocated to XW02, XW03, YW04 and

YWO5 are as follows.

Flag during pulse output YO5F:
Positioning completion flag YO5E:
Zero return completion flag * Y05D:

Data sign bit Y05C:
Override acknowledgement YQ5B:
completion YO5A:
PROGMR/PC mode flag Y059:
BIN/BCD flag Y058:
Error flag Y057:
Y056:
Y055:
: Present value data YO051:
Y050:
Present value data YWO04:

Emergency stop command

Stop command

Manual operation command

Auto start command

Command value operation mode
Zero return mode

Automatic stepping operation mode
Override command
Absolute/relative coordinate change
Moving direction CW/CCW change
Command value change (YWn+2/buffer)
Present value change mode

Error reset

Auxiliary data

& Setting feed speed and acceleration/deceleration time

When setting a feed speed or an acceleration or deceleration time, the
parameter value must be selected appropriately in accordance with the

motor to be used.

(1) Stepping motor

Generally, the maximum operation frequency of the stepping motor is
approximately 20 kHz or less. Stepout is caused if the rated torque is
surpassed during acceleration or deceleration. This is why it is neces-
sary to adjust the settings of the acceleration and deceleration times to
matchthe equipment to be actually used, and to set the minimum speed
to approximately 1 kHz or less. '

[Check Conditions]

Maximum speed X electronic gear numerator

<120000 ppm

Electronic gear denominator

Minimum speed x electronic gear numerator

Electronic gear denominator

< 600000 ppm

Acceleration time-deceleration time > 50 msec.
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18. Application Example

(2) Servo Motor

When using the servo motor, the minimum speed moves in the direction
of switching off the zero LS during zero return and will be the operation
speed when setting the zero position. A speed approximately 1/20to 1/
100 of the maximum speed is recommended to be set.

Set the acceleration and deceleration time to 0 unless the load inertia is
small. Adjust the response to workpiece movement by adjusting the
gains of the position and speed control loops on the servo motor driver
side.

4 Example of setting the software limits

Input the software limits according to the condition of the actual equipment
after deciding the electronic gear values, zero coordinates, and zero
offset. Normally, the software limit values are set inside the range of the
over-travel LS.

ml i

)

e jomrmmmeees Work range  -------------- : e
Positive : ¢ Negative
over-travel LS R . over-travel LS

Positive software Negative
over-travel software over-travel

4 Changing the direction of movement

In the MC11, the CCW and CW directions are always negative and
positive directions. The recommended method to change the CW direc-
tion to the positive direction is to change the CW and CCW by the pulse
output wiring and to connect accordingly.
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19. AEEendix

A. List of Programmer Operation Commands

) Programmer Operation state
Outline of operation
MP 100 | GP 110 EX MC SwW
Status display Status display of MC11 CMD 00
SYS 1 - - -

Parameter display Display of MC11 version and CMD 01
format. Display and setting of
data ID.

Parameter transfer Parameter data saved in the CMD 05 | CNTL 5 | HALT| HALT | PROG
MC11 EEPROM is transferred to MR
the RAM.

Deceleration and stop- Pulses output are decelerated CMD 80 | CNTL 80 - - PROG

ping and stopped to halt operation. MR

Operation start Starts the designated operation. | CMD 81 | CNTL 81 - - PROG

MR

Parameter check Checks parameters in the RAM. | CMD 83 | CNTL83 | HALT| HALT | PROG

MR

Parameter initialize Initializes parameters and user | CMD 90 | CNTL90 | HALT| HALT | PROG
IDs in the RAM. MR

Error reset Resets error now occurring CMD 93 | CNTL 93 - HALT | PROG
(software processable). MR

Parameter save Writes RAM parameters in the CMD 94 |CNTL 94 | HALT| HALT | PROG
EEPROM. MR

Cassette tape run Runs the parameters from the CMD95 | CMT95 | HALT| HALT | PROG
cassette tape in the RAM. MR

Cassette tape record- Records MC11 RAM parameters | CMD 96 | CMT 96 | HALT | HALT | PROG

ing on the cassette tape. MR

Compares with cas- Compares parameters of the CMD 97 | CMT 97 | HALT| HALT | PROG

sette tape cassette tape and RAM. MR
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