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INTRODUCTION 

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable 
Controllers. Please read this manual carefully so that the equipment is used to its optimum. 
A copy of this manual should be forwarded to the end User. 
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POSITIONING CONTROL 

This section explains the data settings, devices, positioning programs, 
etc. necessary to execute positioning control with the A73CPU. 
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1. INTRODUCTION 

This section (Positioning Control) explains the positioning control 
parameters, positioning devices, positioning modes, etc. necessary 
to control positioning with the A73CPU multi-axis positioning module 
(to be referred to as the A73CPU in this manual). 

1.1 Positioning Control with A73CPU 

The A73CPU positioning module can control the positioning of up to 
eight axes and the sequence control equivalent of the A3NCPU using 
the multi-axis positioning control CPU (to be referred to as the PCPU 
in this manual) and the sequence control CPU (to be referred to as the 
SCPU in this manual). 

(1) SCPU control 

(a) Sequence control 

Controls I10 modules and special function modules using 
sequence programs. Sequence programs are executed in 
the same manner as with the A3NCPU. 

(b) Init iation of posit ioning with a sequence program and 
positioning data setting 

1) Gives the servo program execution request with the DSFRP 
instruction. 

2) Changes present position data and speed with the DSFLP 
instruction. 

3) Executes the jog operation. 

4) Sets the data necessary for manual pulse generator (MPG) 
operation. 

(2) PCPU control 

(a) Executes the servo program after an execution request is 
given by the DSFRP instruction in the sequence program and 
controls the requested positioning. 

Positioning control parameters and the positioning data set 
in the servo program are used for positioning control. 

(b) Changes the current position data and positioning speed in 
the servo controller to the actual position data and positioning 
speed set by the DSFLP instruction in the sequence program. 

(c) Executes positioning by the manual pulse generator 



- 
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[Positioning control with the A73CPUl 

The A73CPU controls positioning based on the servo program desig- 
nated by the SCPU sequence program. 

The diagram below outlines the positioning control mode. 

A73CPU System 

r- SCPU control range 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-7 

'1 
: 

Posiiioning execution instruction 6 Interlock condition for axis 1 

. !  DSFRP Dl 

L L S  
Servo program 

S e ~ o  program No. 15 1 execution request 

Axis 1 (Startaxis number) i 
Servo program start request i 

: (1) Set the servo program number and the start axis number with the DSFRP instruction i : in the sequence program. 
' (2) As the DSFRP instruction is executed, the execution request of the program assigned 

: the sew0 program number designated by the PCPU is given. 

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

L- 
(1) Program the servo program and set the positioning control 

parameters with a peripheral device. 

(2) Positioning is initiated by the sequence program (DSFRP instruc- 
tion). 

(a) Designate the servo program number and the start axis num- 
ber with the DSFRP instruction. 

1) Servo program number designation: 
Direct or indirect designation is allowed. 

2) Start axis designation: 
Direct designation only. 

(3) Required positioning is executed using the designated servo 
program. 

1 - 2  
I6 INN 66235A 

I 

..... Programmed and edited whh a peripheral device. (3) Sequence program 
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PCPU control range 
I I 

-L 

(1) Servo program .... Set and corrected with a peripheral device. 
(a) Servo program No. 15 

(Program number used to designate a servo p r o  
<K15> gram with the DSFRP instruction) 

(b) Servo instruction 
(Designation of positioning control mode) 

SPEED 1000 ,(c) Positioning data that must be set. 
Axis name, positioning address, positioning 

............... 
I DWELLTIME 1001 11 speed, etc. 

I M CODE 10 I 1 + (d) Positioning data to be set as required 
Dwell time, M code, etc. 

la) I Fixed oarameters k Fixed data determined bv mechanical svstem. 
Data determined according to the specifications 
of the connected servo system. 
Data used for acceleration, deceleration, etc. 
during positioning. 

a2 
,7, Pos.1 on ng con% pnrnmetcrs Sct nnd corrcclcd n.ln a per p h e r ~ l  dcv cc , 

Data used for zero return operation. 

Data used for jog operation. 
I .  

ONIOFF pattern data used to execute the limit 
' 

switch output function. 

amplifier rn 
Servo motor u 

pnnmq 
'1: Peripheral devices which can be used to program a sequence program: 

A7PU 

AGGPP or AGPHP booted with SW[ ]GP-GPPA. 

' AGHGP booted with SW[ 1-HGPA. 

'2: Peripheral devices which can be used to program a servo program or set 
positioning parameters: 

* AGMD 

* AGGPP or AGPHP booted with SW[ ]GP-A73P. 
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[Jog operation with the A73CPUl 

The A73CPU can execute jog operation for the required axis using a 
sequence program. 

The diagram below outlines jog operation. 

A73CPU System 

I- 
SCPU Control Range 

........................................................................... 7 
*I 

: (2) Sequence program ..... Programmed and edited wiih a peripheral device. 

Jog speed setting instruotion 
Interlock condition for axis 1 

DMOVP KlDOD WM Setting jog speed. 

Setting the 'jog speed setting com- j Jog operation ex- 
plete' flag. ecution request 

Setting the 'forward rotation jog ex- j 
I : ecution' flag (Yn2). 

Afier setting the jog speed with a sequence program, set the jog operation execution j 

(1) Set the positioning control parameters (1) with a peripheral 
device. 

(2) Set the jog speed in the jog speed setting register for each axis 
with the sequence program. 

(3) Jog operation is executed while the jog operation execution flag 
(Yn2 or ~ n 3 ) ' ~  is set from the sequence program. 

1) Yn2: Forward rotation jog execution 

2) Yn3: Reverse rotation jog execution 
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PCPU control range 

*2 
(1) Positioning control parameters .... Set and corrected with a peripheral device. 

Fixed data determined by mechanical system. 
Data determined according to the specifications 
of the connected SeNO system. 
Data used for acceleration, deceleration, etc. 
during positioning. 
Data used for zero return operation. 

Data used for jog operation. 

,f, I t  data data+ Oh OFF panern data "sea to cxcc.tc t rc  I m t 
S K  I c ~  OjlPLl f ~ n c 1  On 

amplifier b7 
Servo motor el 

pmmiiq 
'1: Peripheral devices which can be used to program a sequence program: 

A7PU 

* AGGPP or AGPHP booted with SW[]GP-GPPA. 

' AGHGP booted with SW[ 1-HGPA. 

*2: Peripheral devices which can be used to program a servo program or set 
positioning parameters: 

AGMD 

* AGGPP or AGPHP booted with SW[ ]GP-A73P. 

'3: For 'n' in Yn2 and Yn3, set the axis number (1 to 8). 
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[Manual pulse generator operation with the A73CPUl 

When executing positioning control with the manual pulse generator, 
connected to the A70SF, it is necessary to set the A73CPU in the 
manual pulse generator (to be abbreviated to MPG in this manual) 
operation enabled state with a sequence program. 

The diagram below outlines positioning control using the MPG. 

A73CPU System 

r- -- 

SCPU Control Range 

[MOVP K1 Dl0121 

instruction to end MPG 

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

Controls axis 1 with MPG PI. 
I MPG 
: Axis number 
I Pulse muhipiication ratio 
j MPG operation enabled fiag 

: 

Multiplication ratio for 1 pilise is set i 
to 'I W'. 

Sets MPG operation enabied fiag for 
axis 1. 

(1) 

Resets MPG operation enabied flag 
for axis 1. 

Sequence program 

Set the MPG operation enabied flag after enabling the MPG and setting the axis and j pulse muitipiication ratio with a sequence program. 

(1) Set the MPG to be used, the number of the axis to  be 
operated,and the pulse multiplication ratio with a sequence pro- 
gram. 

(2) Set the MPG operation enabled flag with a sequence program. 

MPG operation is now enabled. 

(3) Rotate the MPG to execute positioning. 

(4) Reset the MPG operation enabled flag with a sequence program. 

MPG operation is completed. 
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Servo motor m 
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(1) Positioning control parameters 

There are six types of positioning control parameters as 
described below. 

Parameter data can be set and edited interactively with a 
peripheral device. 

(a) Fixed parameters 

Fixed parameters are determined according to the mechani- 
cal system and should be set for each individual axis. 

These parameters are used to calculate target position data 
when executing positioning control. 

For details, see Section 4.1. 

I) Positioning control units 

2) Number of pulses per motor rotation 

3) Axis travel distance per motor rotation 

4) Unit multiplication ratio 

5) Backlash compensation data 

6) Upperllower stroke limits 

7) Command in-position width 

8) Limit switch output usedlnot-used 

(b) Servo parameters 

Servo parameters are determined according to the connected 
servo motor and should be set for each individual axis. 

These parameters are used to control the servo motor when 
executing positioning control. 

For details, see Section 4.2. 

1) System setting 

2) Regenerative resistance usedlnot-used 

3) Motor type 

4) Motor capacity 

5) Motor rpm 

6) Position loop gain 

7) Velocity loop gain 

8) Velocity integration compensation 

9) In-position range 

10) Number of feedback pulses per motor rotation 

11) Rotating direction 
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(c) Zero return data 

Zero return data is used when executing the zero return 
operation and should be set for each individual axis. 

For details, see Section 7.17.1. 

1) Zero return direction 

2) Zero return method 

3) Zero point address 

4) Zero return speed 

5) Creep speed 

6) Axis travel beyond the near-zero point dog 

7) Parameter block number 

(d) Jog operation data 

Jog operation data is used when executing positioning in the 
jog mode and should be set for each individual axis. 

For details, see Section 7.16.1. 

1) Jog speed limit 

2) Parameter block number 

(e) Parameter blocks 

Parameter blocks are the data indicated below, 

Up to 16 blocks can be set, 

These parameter blocks are provided to facilitate setting 
changes such as acceleration/deceleration processing (ac- 
celeration/deceleration time, speed limits) during positioning 
control. 

For details, see Section 4.3 

1) Interpolation control units 

2) Speed limit 

3) Acceleration time 

4) Deceleration time 

5) Deceleration time for immediate stop 

6) Torque limit 

7) Deceleration processing when the STOP signal is input. 

8) Allowable circular interpolation error 
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(f) Limit switch output data 

Limit switch output data should be set when the limit switch 
output (fixed parameter) is 'used'. 

Limit switch output data should be set for each individual axis. 

The preset ONIOFF pattern is output externally when position- 
ing control of the axis for which the limit switch output data is 
set is carried out. 

For details, see Section 4.4. 

I) Limit switch ONIOFF pattern 

(2) Servo program 

The servo program is used for positioning control and its execu- 
tion is requested by the sequence program. 

The servo program consists of a program number, servo instruc- 
tions, and positioning data. 

For details, see Section 6. 

(a) Program number 

The program number is used to identify the program and is 
designated to call the required servo program from the se- 
quence program. 

(b) Servo instruction 

The servo instruction indicates the positioning mode. 

(c) Positioning data 

The positioning data is the data necessary to execute the 
servo instructions. For each servo instruction, necessary 
data is determined. 

(3) Sequence program 

The sequence program is used to execute positioning control or 
jog mode operation based on the servo program and for permis- 
sion to feed an axis using the MPG. 

For details, see Section 5. 
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2. SPECIFICATIONS 

Table 2.1 PCPU Specifications 

Item 

Number of controlled axes 

Interpolation function 

Control mode 

Control units 

Pro- 
gram 

Com- 
pensa- 
tion 

Language 

Capacity 

Positioning points 

Setting method 

Mode 

Positioning com- 
mand 

Velocity command 
(control units) 

Acceleration1 
deceleration 
processing 

Electronic gears 

Backlash compen- 
sation 

Zero  return function 

Jog operation function 

MPG operation function 

M function 

Limit switch output function 

Absolute system 

-- ~ - 

PCPU Specifications 

8 axes (simuitaneous 2 axes or 3 axes, independent 8 axes) 

Linear interpolation (2. 3 axes), circular interpolation (2 axes) 

PTP (point to point), velocity control, velocitylposition switchover control, in- 
xemental feed, constant velocity control 

mm, inches, degrees, pulses 

Special instructions 

13K steps (13312 steps) 

kpprox. 400 points I axis (varies according to  program) 
Indirect designation of positioning data is possibie 

Can be set with the A6GPPE or A6PHPE booted with SWOGHP-A73P or the 
ASMD. 

PTP: Absolutelincremental 
Velocity, velocitylpasition switchover control, incremental feed: incremental 
Constant velocity control: Absolutelincremental (combined) 

Set the followina data for each axis 

Not in the absolute system Absolute system 
Control Command 

units units Setting Max. value Setting range 
ranae 

429 m -196596000 to 196596001 

42949 inch 1 -1 96596000 to 196596001 

" - I 1  360 degree 0 to 35999999 

4294967296 PLS 1 -196596000 to 196596001 

3.001 to 600000.000 (degreesimin) 
1 to 1000000 (pulseslsec) 

Automatic trapezoidal accelerationldeceleration 
Acceleration time ............ 1 to 65535 (ms) 
Deceleration time ............. 1 to  65535 (ms) 

(0 to 65535) x (position command units) 
(0 to 255 pulses when the unit is pulses] 

The function to compensate for errors between the commanded value and ac- 
tual axis travel distance 

When the system is not the absolute system, i t  is possible to select either the 
near-zero point dog or count. 
For the absolute svstem, the data set is used. 

- -- 

Up to three MPGs can be connected to  the system. 
The axis to  be  controlled usina the MPG is selected bv desianatina the axis " " " 
number in the sequence program. 

The M code output function is supported. 

8 pointsiaxis U p  to  10 ONIOFF points can be  set. 

Possible (option) 
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3. POSITIONING SIGNALS 

The A73CPU internal signals and the external signals sent to the 
A73CPU are used as positioning signals. 

(1) Internal signals 

For A73CPU internal signals, the following six A73CPU devices 
are used. 

(a) Input (X) ..................................... XO to X7F (1 28 points) 
(b) Output (Y) ................................. YO to Y7F (128 points) 
(c) Internal relay (M) ..................... M2000 to M2047 (48 points) 
(d) Special relay (SP. M) .............. M9073 to M9079 (7 points) 
(e) Data register (D) ...................... D800 to Dl023 (224 points) 
(9 Special register (SP. D) ......... D9180 to D9199 (20 points) 

(2) External signals 

The following signals are provided for external signals to be input 
to the A73CPU. 

(a) lnput from the upperllower stroke end limit switches 

The signals which determine the upper and lower stroke ends 
of the positioning range. 

(b) Stop signal 

This is the stop signal for velocity control. 

(c) Near-zero point dog I velocity to position switchover signal 

In zero return operation, the signal is the near-zero point dog 
signal. 

In the velocitylposition changeover control (to be referred to 
as VIP control in this manual), the signal is used to change 
the control from velocity to position. 

(d) MPG input 

The signal input from the MPG. 

(e) Emergency stop input 

The signal used to forcibly interrupt the positioning control. 
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A73CPU Svstem 

'1: The SP.D. SP.M, and X inform the SCPU of 
the PCPU control status. 

'2: The Y informs the PCPU of the positioning 
control instructions given from the SCPU. 

'3: The D is the register which informs the 
PCPU of the c o n k  instructions given by 
the SCPU. 
It also informs the SCPU of the control 
status of the PCPU. 

*4: The M is the flag which informs the PCPU 
of the control instructions given by the 
SCPU. 
It also informs the SCPU of the control 
status of the PCPU. 

* Near-zero point dog, velocitylposition 
switchover signal 

* Upperllower stroke end limit switches 
Stop signal 
Emergency stop signal 

Fig. 3.1 Positioning Signal Flow 
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3.1 InputIOutput (XIY) 

The A73CPU has 2048 110 points ranging from X N O  to XlY3FF. Among 
these, XIYO to XN7F are used for datatransfer between the SCPU and 
PCPU for each axis. The signal name and I10 numbers for each axis 
are determined as indicated in Table 3.1. 

(1) Input (XO to X7F) 

The input signals are set by the PCPU and used by the sequence 
program to confirm the control status of the axis and next 
positioning indication. 

(2) Output (YO to Y7F) 

The output signals are set by the sequence program to give 
positioning instructions to the PCPU. 

Table 3.1 lnput/output List . 

pmmq 
1.  In Table 3.1, 'n' indicates a number (0 to 7) corresponding to the axis number 

I 8 1 7 I 
POINT 1 

When the PC ready flag (M2000) is set after the power is turned 
on, the ONIOFF data in XO to X7F remains off until the PCPU ready 
complete flag (M9074) is set. After the M9074 is set, XO to X7F 
show the normal input status. 

3 -3  
IB INN 66233.4 



(a) The signal is turned on when the positioning start is corn- 
plete for the axis designated by the DSFRP instruction in 
the sequence program. 

This signal is not turned on when positioning is started for 
zero return, jog operation, MPG operation, and velocity con- 
trol mode positioning. 

The s imai  can be used to read an M code at the start of - 
positioning. 

(b) The positioning start complete signal is turned off at the 
leading edge of the complete signal OFF instruction or at 
the completion of positioning. 

) Signal turned off at the leading edge of the complete signal OFF instruction (Yn4) I 

V . t 

DSFRP command 

Start receive flag (M200n) '1 

Positioning start complete 
&no) '2 
Complete signal OFF instruction OFF 
(Yn4) '2 

3. PoslTloNlN~ SIGNALS /MELSEC-A 
3.1 . I  Positioning start complete signal (XnO) 

3 - 4 
IB (NAl 66233.A 

3 Sisnal turned off at the com~letion of oositionina I 

DSFRP command -- 
Start receive (M200n) '1 

OFF 
I ON 

Positioning start complete OFF 

(XnO) '2 

Fig. 3.2 Positioning Start Complete Signal ON/OFF Timing 

IREMARKS] 
*1: The 'n' i n  M2OOn indicates an axis number (1 to  8) 

'2: The 'n' in XnO and Yn4 indicates a number (0 to  7) which corresponds to the axis 
number. 
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3.1.2 Positioning complete signal (Xnl) 

(a) The positioning complete signal is turned on at the comple- 
tion of positioning control for the axis which is designated 
by the DSFRP command in the sequence program. 

The signal is not turned on when positioning control is started 
for zero return, jog operation, MPG operation, and velocity 
control mode, or if positioning control is stopped before com- 
pletion. 

(b) The positioning complete signal is turned off at the leading 
edge of the complete signal OFF instruction or at the start 
completion of positioning. 

1) Signal turned oll at the loadhg edge of the complete signal OFF instructon (Yn4) 

v Dwell time 

/ \L r t I 
DSFRP command rn 

ON 
Start receive (M200n) '1 OFF 

i ON 
Positioning complete 

FF 
(Xnl) '2 \ nN 

Complete slgnal OFF OFF I instruction i n 4 1  .2 I 
2) Sngnal turned oll at the completion of start of the next positioning control 

Dwell t i m e 7  Positioning positioning $tart 
~om~ ie t i on  < I 

OSFRP command 

Start receive (M200n) '1 

Positioning complete 
(xnl) *2 

I I 

Fig. 3.3 ONIOFF Timing of Positioning Complete Signal 

pimmiq 
'1: The 'n' in M200n indicates an axis number (1 t o  8). 

V :  The 'n' in Xn l  and Yn4 indicates a number (0 t o  7) which corresponds t o  the axis 
number. 



(a) The in-position signal is turned on when the number of ac- 
cumulated pulses in the error counter becomes less than the 
%-position width' set by the servo parameter. 

The in-position signal is turned off at the start of positioning 
control. 

Accumulated pulses In-position range sening 

I - t 

(b) An in-position check is conducted in the following cases: 

1) When the servo power is turned on. 

2) After the start of automatic deceleration during positioning 
control. 

3) After the start of deceleration triggered by the jog start 
signal being turned off. 

4) During MPG operation 

5) After the near-zero point dog signal is turned on during 
zero return operation. 

6) Afterthe start of deceleration triggered by the stop instruc- 
tion. 
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3.1.4 Command in-position signal (Xn3) 

(a) The command in-position signal is turned on when the ab- 
solute value of the difference between the command position 
and present position becomes smaller than the 'command 
in-position width' set by a parameter. 

The command in-position signal is turned off in the following 
cases: 

1) Start of position control 

2) Zero return 

3) Velocity control 

4) Jog operation 

5) MPG operation 

(b) The command in-position check is always effective during 
position control. 

It is not conducted during velocity control or during velocity 
control in the velocitylposition switchover (VIP) control mode. 

Command Switchover from velocity 

start of position in-position setting to position control 
Command 
in-position 
setting 

! ! 
- t 

I 

I 
OFF J I 

! 
C( 4 

Execution of command in-position check ' I Execution of command 
in-position check 
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3.1.5 Velocity control ON signal (Xn4) 

(a) The velocity control ON signal is turned on during thevelocity 
control mode and used to determine whether the present 
control mode is position control or velocity control. 

During the VIP control mode, the velocity control ON signal 
remains ON until the control mode is changed from the 
velocity control mode to the position control mode by an 
external CHANGE signal. 

(b) The velocity control ON signal is off when the power is turned 
on and when in the position control mode. 

CHANGE signal 
Starting velocity Starting 

Starting VIP control 

mode 

c t  

Velocitv control 

[VIP control mode] [Velocity control mode] [Position control mode] 

CHANGE signal 

i Starting velocity Starting 

Starting VIP control control mode 

mode 

c t  

Velocitv control & 
ON signal(Xn4) I control / Position control ,. - 3 

3.1.6 Velocity/position control switchover latch signal (Xn5) 

(a) The velocitylposition control switchover latch signal is turned 
on when the control mode is changed from velocity control to 
position control. The signal is used as the interlock signal to 
determine whether or not axis travel distance should be 
changed in the position control mode. 

(b) The signal is turned off when the following control or opera- 
tion starts: 

1 )  Position control 

2) VIP control 

3) Velocity control 

4) Jog operation 

5)  MPG operation 

CHANGE signal 

Starting VIP control t 

VIP latch signal (Xn5) 
OFF 

' ON 

OFF 
External CHANGE signs1 
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3.1.7 Zero point passing signal (Xn6) 

(a) When the MR-SB is used, the zero point passing signal is 
turned on when the zero point is passed after the power is 
turned on. This signal is not turned on when the axis passes 
through the zero point if a general purpose servo is used. 

3.1.8 Error detection signal (Xn7) 

(a) The error detection signal is turned on if a minor or major error 
is detected. It is used to determine the presence of an error. 

(b) The signal is turned off when the error reset signal (Xn7) is 
turned-on. 

Detection of a minor or major error 7 ON 

Error detection Nn7)  
OFF 

Error reset (Yn7) OFF 

3.1.9 Servo error detection signal (Xn8) 

(a) The servo error detection signal is turned on when an error is 
detected by the servo amplifier and is used to determine the 
presence of a servo error. 

(b) The signal is turned off when the servo error reset signal (Yn8) 
is turned on or when the servo power is turned on again. 

Detection of servo error 

Servo error detection (Xn8) 

Servo error reset (Yn8) 
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3.1.1 0 Zero return request signal (Xn9) 

The zero return request signal is turned on if it is necessary to confirm 
the zero point address when the power is turned on or during position- 
ing control. 

(a) Not in the absolute system 

1) The zero return request signal is turned on in the following 
cases: 

i) When the power is turned on or the A73CPU is reset. 

ii) During zero return 

2) The zero return request signal is turned off when zero 
return is completed. 

(b) Absolute systems 

1) The zero return request signal is turned on in the following 
cases: 

i) During zero return 

ii) Sum check error is detected when power is turned on 
in the back-up data (reference value) 

2) The zero return request signal is turned off when zero 
return is completed. 

3.1 . I  1 Zero return complete signal (XnA) 

(a) The zero return complete signal is turned on when the execu- 
tion of the servo program based near-zero point dog zero 
return operation is completed without any errors or problems. 

(b) The signal is turned off when the following operation starts: 
positioning, jog operation, MPG operation, or count zero 
return. 

(c) If the near-zero point dog zero return is executed by the servo 
program while the zero return complete signal is on, a "con- 
tinuous zero return start-rror occurs and zero return cannot 
be started. 

3.1 . I 2  FLS signal (XnB) 

The FLS signal is turned on and off by the ONIOFF status of the input 
from the upper stroke end limit switch (FLS). 

(a) Input of limit switch OFF ............. OFF 
.............. (b) Input of limit switch ON ON 

3.1 . I 3  RLS signal (XnC) 

The RLS signal is turned on and off by the ONIOFF status of the input 
from the lower stroke end limit switch (RLS). 

............. (a) Input of limit switch OFF OFF 
.............. (b) Input of limit switch ON ON 

3-10 
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3.1.14 STOP signal (XnD) 

The STOP signal is turned on and off by the ONIOFF status of the 
external stop signal (STOP). 

(a) Stop signal OFF ............................ OFF 
(b) Stop signal ON ............................. ON 

3.1.15 DOGICHANGE signal (XnE) 

The DOGICHANGE signal is turned on and off by the ONIOFF status 
of the near-zero point dog or position change (DOGICHANGE) signal. 

(a) Near-zero point doglposition change input OFF .......... OFF 
............ (b) Near-zero point doglposition change input ON ON 

3.1.16 Servo READY signal (XnF) 

(a) The servo READY signal will be on as long as communications 
between the A73CPU and the servo amplifier connected to 
each axis are being conducted correctly. This signal is used 
to determine whether the servo amplifier is operating normally 
or not. 

(b) The signal is turned off in the following cases: 

1) Communications with the servo amplifier are incorrect 

2) The servo parameters are not set, 

3) When the MR-SB is used, the emergency stop signal is 
input to the A70SF. 

POINT I 
When the general purpose servo amplifier is used, the external 
emergency stop signal input to the A70SF is ignored and, there- 
fore, the servo READY signal is not turned off. 
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3.1.17 Stop instruction (YnO) 

The stop instruction signal is  used to stop an axis being controlled at 
the leading edge of this external signal. The axis for which the stop 
instruction signal is on cannot be started. 

It is also used as the stop instruction for the axis for which velocity 
control is being conducted. 

Present Control Mode 

Position control 

Velocity control 

Jog operation 

MPG operation 

Zero return 

(a) Stop processing 

Processing when Stop Instruction isTurned ON 

Durina Execution of Control I D u r i n ~  DecelerationISto~ ~rocessina Execution 

A n  axis stops after deceleration. The stop instruction i s  ignored and the 
Deceleration time is set by  the parameter presently executed decelerationistop 
block or servo program. processing is continued. I 
An axis stops immediately without 
deceleration ~ r o c e s s i n q .  I 
1) An axis stops after deceleration. Deceleration time is set by the parameter block. 
2) If a zero return mid-stop error occurs, error code (201) is stored in the minor error 

storage area of the corresponding axis. 

POINT 

After stopping an axis with the stop instruction (YnO) during zero 
return, execute zero return operation again. 

If the stop instruction is turned on after a near-zero point dog 
signal has been output, the axis must be returned to a point 
preceding near-zero point dog signal output point in the jog or 
positioning operation. After that, execute the zero return opera- 
tion again. 
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3.1.1 8 Immediate stop instruction (Ynl) 

The immediate stop instruction signal is used to immediately stop an 
axis being fed at the leading edge of this external signal. The axis for 
which the immediate stop instruction signal is on cannot be fed. 

(a) Stop processing 

Processing when Stop Instruction isTurned ON 
'resent Control Mode 

I During Execution of Control 

Position control I An axis stops after deceleration. Decelera- 
tion time is set by the parameter block or 

Jog operation 

MPG operation I An axis stops immediately without 
deceleration processing. 

During DecelerationlStop Processing Execution 

The stop instruction is ignored and the 
presently executed decelerationlstop 
processing is continued. 

Zero return 

storage area of the corresponding axis. 

1) An axis stops after deceleration. Deceleration time is set by the parameter block. 
2) If a zero return mid-stop error occurs, error code (201) is stored in the minor error 

POINT I 
After stopping an axis immediately using the stop instruction (Ynl) 
during zero return, execute zero return operation again. 

If the stop instruction is turned on after a near-zero point dog 
signal has been output, the axis must be returned to a point 
preceding near-zero point dog signal output point in the jog or 
positioning operation. After that, execute the zero return opera- 
tion again. 

3.1.1 9 Forward jog start (Yn2) I reverse jog start (Yn3) 

(a) Forward jog operation is executed (addresses increasing) 
when Yn2 is set by the sequence program. When Yn2 is 
turned off, the axis stops after deceleration (deceleration 
time set by the parameter block). 

(b) Reverse jog operation is executed (addresses decreasing) 
when Yn3 is set by the sequence program. When Yn3 is 
turned off, the axis stops after deceleration (deceleration 
time set by the parameter block). 

POINT I 
Provide an interlock in the sequence program so that the forward 
jog start (Yn2) and the-reverse jog start (Yn3) will not be turned on 
simultaneously. 

3-13 
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3.1.20 Complete signal OFF instruction (Yn4) 

(a) The complete signal OFF instruction is used to turn off the 
positioning start complete signal (XnO) and the positioning 
complete signal (Xnl). 

i UlU . , 
I I 

, 8 
8 8 

Positioning start ! 

complete (XnO) 
i nli I , "8 Y , 

Positioning 
OFF 

complete (Xn l )  fll 
Complete signal 
OFF instruction (Yn4) 

OFF 

Do not turn on the complete signal OFF instruction with the PLS 
command. 

If it is turned on with the PLS command, the positioning start 
complete signal (XnO) and the positioning complete signal (Xnl) 
cannot be turned off. 

3.1.21 Velocitylposition control switchover enableldisable (Yn5) 

(a) The velocitylposition control switchover enbleldisable sig- 
nal is used to make the CHANGE signal (velocity control 
mode to position control mode switchover signal) effective 
or ineffective. 

1) Yn5 is ON: 

The control mode is changed from the velocity control 
mode to the position control mode when the CHANGE 
signal is turned on. 

2) Yn5 is OFF: 

The control mode is not changed from the velocity control 
mode to the position control mode when the CHANGE 
signal is turned on. 

Control mode is not Control mode is changed 

changed from velocity &CHANGE CHANGE- from velocity to position 

to  position because because Yn5 is on 

Yn5 is off 

I A , ,  ! 
- t 

I UIU : 
VIP control mode 
switchover enable1 OFF 1 
disable (Yn5) ! 

External CHANGE OFF n n 
signal 
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3.1 2 2  Limit switch output enableldisable (Yn6) 

(a) The limit switch output enableldisable signal is used to set 
enableldisable state of the limit switch output, described in 
Section 8.1. 

The limit switch output ONIOFF pattern is output from the 
AY42. 

2) Yn6: OFF 

The limit switch output from AY42 remains off. 

3.1 2 3  Error reset (Yn7) 

The error reset signal clears the error code stored in the correspond- 
ina axis error code storaae area as well as the error detection sianal 

Error detection (Xn7) OFF 

OFF 
Error reset (Yn7) 

! 
Minor error code 
storage area X ** x 00 

Major error code \ 
storage area X X 00 

lREMARKSl 
For details on the major and minor &or code storage area, refer to Section 4.4. 
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3.1.24 Servo error reset (Yn8) 

The servo error reset signal clears the servo error code stored in the 
corresponding axis servo error storage area and resets the servo error 
detection signal (Xn8). 

Servo error detection OFF 1 
signal (Xn8) 

Servo error reset (Yn8) 
OFF 

x * * Servo error code storage 
00 

area 

Servo error detection 
signal (Xn8) 

Servo error reset (Yn8) 
OFF 

Do not turn on the error reset signal (Yn7) and servo error reset 
signal (Yn8) with the PLS command. 

If they are turned on with the PLS command, error reset or servo 
error reset might be impossible. 

3.1.25 External STOP signal input effectivelineffective at start of positioning (Yn9) 

This sets the external STOP signal input effectivelineffective 

The external STOP input is ineffective; positioning of the axis, 
for which the STOP input is on, can be started. 

(b) OFF 

The external STOP input is effective; positioning of the axis, 
for which the STOP input is on, cannot be started. 

signal, turn on the STOP signal (OFF -. ON). If the STOP signal is 
already on when the axis is started, turn off the STOP signal and 
then back on again one time (ON -. OFF + ON). 

3.1.26 Servo OFF (YnF) 

The servo OFF signal is used to turn the servo system on and off 

(a) YnF: OFF ........ Servo system ON 
(b) YnF: ON .......... Servo system OFF (free-run state) 

IMPORTANT 

If the servo motor is rotated manually with YnF on (free- run state) 
and the servo power on, the motor will rotate quickly the number 
of turns done manually when YnF is turned off. 

I Therefore, turn off the servo power before rotating the motor 
manually. 



3.2 Internal Relay (M) 

The A73CPU has 2048 internal relay points and latch relay points (MILO 
to MlL2047). 

Among these internal and latch relays, internal relays M2000 to M2047 
are used for positioning control. Their functions are indicated below. 

Table 3.2 Internal Relay List 

Device No. Signal Name 

MXCO PC ready flag 

MXOt Axis 1 start receive flag 

M2W2 Axis 2 start receive flag 

M2003 Axis 3 start receive flag 

Axis 4 start receive flag 

Axis 5 start receive flag 

Axis 6 start receive flag 

Axis 7 start receive flag 

Axis 8 start receive flag 

Not released to users 

MPG 1 enabled flag 

MPG 2 enabled flag 

MPG 3 enabled flag 

Simultaneous iog operation start instruction flag 

Not released to users 

Start buffer full 

Axis 1 velocitv changing flas 

M2022 Axis 2 velocity changing flag 

M2023 I Axis 3 velocity changing flag 

M2024 1 Axis 4 velocitv chanaina flaa 

M2025 Axis 5 velocity changing flag 

M2026 1 Axis 6 velocitv changing flas ;; Axis 7 velocity changing flag 

Axis 8 velocity changing flag 

Not released to users 
M2047 

M2000 to M2047 are not latched even if they are contained in the 
set latch range. 

On the GPP screen, however, they are displayed as M, L, or S 
depending on the set latch range. 
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3.2.1 PC ready flag (M2000) [SCPU - PCPU] 

(a) This signal informs the PCPU that the SCPU is operating 
correctly; the signal is turned on and off by a sequence pro- 
gram. 

1) While the M2000 is ON, positioning control or zero return 
by the servo program designated by the sequence pro- 
gram and jog operation or MPG operation by the sequence 
program are possible. 

2) The control indicated in step 1 )  will not be executed if 
M2000 is off or it is turned on [test mode flag (M9075) ON] 
with the peripheral device during a test mode. 

(b) The following can be changed by a peripheral device only 
while the M2000 is off. 

* Fixed parameters 
* Servo parameters 
* Limit switch output data 

I Any attempt to change them while M2000 is on will result in 
an error. 

(c) The following processing is executed when M2000 is turned 
on (OFF - ON). 

1) Processing contents 

i) Servo parameters are transmitted to the MR-SB servo 
amplifier. 

ii) The M code storage areas of all axes are cleared. 

iii) When the MR-SB servo amplifier is used, the torque limit 
default value (300%) is set in the storage area. (see 
Section 3.4.1 .) 

iv) The PCPU ready flag (M9074) is set. 

0 2) An error occurs if there is an axis which has already been 
started. In this case, the processing in step 1) is not 
executed. 

3 -18  
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3) In the test mode, the processing in step I )  is not executed. 

If M2000 is on when the test mode is cleared, the process- 
ing in step I) is executed. 

v 4 I Start of positioning Deceleration and stop 

j ?he PCPU ready flag (M9074) 
is not set because the axis is 
being decelerated 

amdifier Clearina M codes 

J 

(d) The following processing is executed when M2000 is turned 
off (ON -. OFF). 

I )  Processing contents 

i) The PCPU ready flag (M9074) is reset. 

ii) The axis which has been started is decelerated and 
stopped. 

'OINT ( 
I 

The PC ready flag (M2000) is turned off when the A73CPU is in the 
STOP state. It is returned to the previous state when the A73CPU 
is set in the RUN state again. 

ON 

M2WO 
OFF I 

Changing from Changing from 
RUN to STOP STOP to RUN 
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3.2.2 Start receive flag (M2001 to M2008) [PCPU -, SCPU] 

(a) The start receive flag is set when the positioning start com- 
mand (DSFRP) in the sequence program is executed. Use 
this signal as the interlock for enabling or disabling the ex- 
ecution of the DSFRP command. 

Example: 

When requesting execution of a servo program to execute the : 
positioning of axis 1 and axis 3, use the start receive flag as j 
described below. 

Execution DSFRD 

command request Determine whether DSFRP command j 
e x e c u t i o n  is enabied or disabled 

-jYI\ DSFRP I D 13 1 K 1 
Axis 1 start h i s  3 start 
receive f lag receive f lag 

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

(b) Start receive flag processing is described below 

1) The start receive flag corresponding to the designated axis 
is turned on by the DSFRP command in a sequence pro- 
gram and turned off when positioning is complete. 

The flag is also turned off when positioning is stopped 
before completion. 

I [Positioning Completed] [Positioning Stopped Before Completion] I 

2) In the positioning control mode called by the turning on of 
the jog operation instruction (Yn2 or Yn3), the flag is reset 
when positioning is stopped due to the jog operation in- 
struction being turned off. 

3) The flag stays on while in the MPG operation enabled state 
(M2015 ON). 

It is turned off when MPG operation is disabled (M2015: 
OFF). 
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4) The flag is on while the present position value is changed 

by the DSFLP command in the PC program. 

It is reset after the present position value has been 
changed. 

DSFLP command 
a ON Turned ofl after the present 

OFF position value is changed Start receive flag 

I iM200n' 

- - 
Present position value change processing 

- 

Do not forcibly turn the start receive flag on and off. 

a) If the flag is forcibly turned off by a sequence program or a 
peripheral device, correct positioning operation cannot be 
guaranteed even though an error does not occur. 

b) If the flag is forcibly turned on by a sequence program or a 
peripheral device, the 'start receive already on error' occurs 
when the next positioning should be started aborting the start 
of positioning. An error does not occur, however, until this 
time. 

3.2.3 MPG operation enable flag (M2012, M2013, M2014) [SCPU - PCPU] 

(a) The MPG operation enable flag sets the enabledldisabled 
state for positioning using the MPG connected to the ter- 
minals P I  to P3 (*) of the A70SF. 

1) MPG operation enable flag: ON 

Positioning control by the pulses generated with the MPG 
is permitted. 

2) MPG operation enable flag: OFF 

Positioning control by the pulses generated with the MPG 
is not possible. These pulses are ignored. 
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3.2.4 Simultaneous jog operation start instruction (M2015) [SCPU + PCPU] 

(a) When M2015 is turned on, simultaneous jog operation of 
the axes, set as the jog operation axis (axis 1 to axis 8) in  
the simultaneous jog operation start axis area (D1015), 
starts. 

(b) When M2015 is turned off, the axes controlled in the jog 
operation decelerate and stop. 

3.2.5 Start buffer full (M2020) [PCPU -. SCPU] 

(a) The start buffer full signal is turned on if more than 15 re- 
quests are given to the PCPU from the DSFRP and DSFLP 
commands in the sequence program. Processing by the 
PCPU impossible. 

(b) Reset M2020 with a sequence program 

3.2.6 Velocity changingflag (M2021 to M2028) [PCPU + SCPU] 

The velocity changing flag is set while the velocity is being 
changed with the DSFLP command in a sequence program. Use 
this flag as the interlock for execution of the velocity changing 
program. 

pmq 
: For details of terminals PI to  P3 of the A70SF, refer to  the A73CPU User's Manual 
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3.3 Special Relay (SP.M) 

The A73CPU has 256 special relay points (M9000 to M9255). 

Among these special relays, the following seven special relay 
ooints are used for ~osit ionina control. Their functions are deter- - 
mined as described below. 

Table 3.3 Special Relay List 

Device No. Signal Name Signal Direction 

MSQ73 1 WDT error flag I 

PCPU - SCPU 
External emergency stop input flag 

MPG axis setting error flag 

The WDT error flag is turned on when a watch dog timer error is 
detected by the SCPU self-diagnosis function. 

M9078 1 Test mode request error flag 

If the WDT error flag is set, reset the A73CPU with the reset key 
switch. 

M9079 

If M9073 is set again after the A73CPU is reset, the PCPU is faulty. 

Servo program setting error flag 

The PCPU stops the axis immediately without deceleration if it 
detects a WDT error. 

3.3.1 WDT error flag (M9073) [PCPU -. SCPU] 

3.3.2 PCPU ready flag (M9074) [PCPU -. SCPU] 

The PCPU readv flaa is used to determine PCPU ooeration status 
(normal or faul6) wzh a sequence program. 

(a) Data such as the fixed parameters, servo parameters, and 
limit switch output data are checked when the PC ready 
flag (M2000) is turned on; the flag is set when there is no 
error in this check. 

(b) The flag is reset when the PC ready flag (M2000) is turned 
off. 

PC ready (M2000) t 

PCPU ready 
(M9074) I $ 

4 
Writing S 8 N O  parameters to servo - amplifier Clearing M codes 
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3.3.3 Test mode flag (M9075) [PCPU - SCPU] 

(a) The flag is used to determine whether or not the test mode 
is the present mode with a peripheral device. 

Use this flag as an interlock signal to start the servo program 
with the DSFRP command in the sequence program. 

1) OFF : Not in the test mode 

2) ON : In the test mode 

(b) M9078 is set if the test mode is not established in response 
to the test mode request signal input by a peripheral device 

3.3.4 External emergency stop input flag (M9076) [PCPU - SCPU] 

This flag is used to confirm the status of the external emergency 
stop signal input to the EMG terminal of the A70SF. 

1) OFF : External emergency stop input is ON. 

2) ON : External emergency stop input is OFF 

3.3.5 MPG axis setting error flag (M9077) [PCPU - SCPU] 

(a) This flag is used to determine whether or not the setting for 
the MPG axis setting registers (Dl012 to D1014) for P1 to 
P3 is correct. 

1) OFF: All settings for Dl012 to Dl014 are correct. 

2) ON : Any one of the settings for Dl012 to Dl014 
is incorrect. 

(b) If M9077 is set, the contents of the error are stored in the 
MPG axis setting error storing register (D9187). 

3.3.6 Test mode request error flag (M9078) [PCPU - SCPU] 

(a) The flag is set if the test mode is not established when the 
test mode request is given by a peripheral device. 

(b) If M9078 is set, the contents of the error are stored in the 
test mode request error storing register (D9188). 

3.3.7 Servo program setting flag (M9079) [PCPU - SCPU] 

(a) This flag is used to determine whether or not the position- 
ing data of the servo program designated by the DSFRP 
command is correct. 

1) OFF : Correct 

2) ON : Incorrect 
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3.4 Data Register (D) 

The A73CPU has 1024 data register points (DO to D1023). 

Among these data registers, the following 224 points (D800 to D1023) 
are used for positioning control. Their functions are determined as - 
described below. 

Table 3.4 Data Register List 

Device No. Signal Name 

Monitor data - Axis 1 
D800 to D819 

Monitor data - Axis 2 
DB20 to Dm9 

Monitor data - Axis 4 
D8M) to D879 

Monitor data - Axis 5 
D880 to D899 

Monitor data - Axis 6 
D9M)toW19 

Monitor data - Axis 7 
W20 to D939 

D96oto D965 1 Control mode change data 
storage area - Axis 1 

Control mode change data 
m6w1 1 storage area - Axis 2 

D972to D9n Control mode change data 
storage area - Axis 3 

W7810 W83 1 Control mode change data 
storaae area - Axis 4 

-to D989 I Control mode change data 
storaae area - Axis 5 

D99010W95 I Control mode change data 
storage area - Axis 6 

D996to D l W l  I Control mode change data 
storage area - Axis 7 

JIW2to D1W7 I Control mode change data 
storage area - Axis 8 

JlW8to Dl011 I Limit switch o u t ~ u t  enabled 

Head register 
number Command position data A 

Adual position data 

Error counter value 

Minor error code 
Major error code 
Servo error code 

Axis travel distance after the near- L 
zero Doint sianal is turned on H 

M code 
Torque limit 

Axis travel change register 

17 
I R when STOP is i n ~ u t  . . . . 

19 Not released to user 

Head register 
number 0 Present position data L 

1 change register H 
2 

Velocity change register 
L 

3 H t Jog speed sefting register ---I L 
5 H 

abled senina /dis - 
Dl012 Control axis number storing area - MPG 1 

Dl 01 3 I Control axis number storing area - MPG 2 

Dl 01 4 Control axis number storing area - MPG 3 
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Table 3.4 Data Register List (Continued) 

Device No. Signal Name 

Dl015 Sirnuitaneous jog operation start axis setting area 

Dl016 Multiplication ratio storing area - MPG for axis 1 

Dl017 Multiplication ratio storing area - MPG for axis 2 

Dl018 Multiplication ratio storing area - MPG for axis 3 

~ 1 0 1 9  I Mul t i~ l icat ion ratio storina area - MPG for axis 4 

U'C2U M 2  I p :en1 on ral o storang nrca - MPG for ax s 5 
-. . .- .. 

r 1 W I  h!.: 1.p .c:lron rat o storinq a r e a .  MPG for ax s 6 

Dl022 Multiplication ratio storing area - MPG for axis 7 

D l  023 Multiplication ratio storing area - MPG for axis 8 

3.4.1 Monitor data area (D800 to D959) [PCPU - SCPU] 

The monitor data area stores data such as the command position 
data, actual position data, and accumulated pulses in the error counter 
during PCPU positioning control. 

The data in the monitor data area is used to confirm the positioning 
control status with a sequence program. 

Users may not write data to the monitor data area with the exception 
of the axis travel distance change register. 

3 
Data storage timing to the monitor data area, with the exception 
of M codes and axis travel change registers, is delayed as listed 
below because of the onloff timing of the positioning device (input, 
internal relay, special relay). 

a) Scan time of a sequence program is less than 80 msec . . . .  
80 msec 

b) Scan time of a sequence program is longer than 80 msec ..... 
1 scan time 
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Table 3.5 Monitor Data Area List 

Error counter value 

Minor error code 

Major error code 

Servo error code 

I Zero return correction 
travel distance 

ID8011 I D8211 I D8411 ID8611 I D8811 I D9011 I D9211 109411 

Axis 8 

D941, 
D940 

0943, 
0942 

Axis travel after the 
near-zero point signal 
is turned on 

Data Name 

Command position 
data 

Actua lpos i t iondata  

0805. 
D8C4 

D806 

D807 

D808 

Axis 4 

0861, 
D860 

D863. 
D862 

08010. 
0809 

I I I I I 

Axis 1 

0801, 
0800 

D803. 
D802 

D825, 
D824 

D826 

D827 

D828 

Axis 5 

D881, 
M180 

D883, 
0862 

D8210. 
D829 

09412 

Torque limit 

Axis 2 

D821. 
D820 

D823, 
D822 

0845, 
D844 

D846 

D847 

D848 

Execution program 
number 

D9213 M code 

- 
register 

(1) Command position data [PCPU -. SCPU] 

Axis 6 

D901. 
D900 

D903, 
D902 

Axis 3 

D841, 
D840 

D843. 
0842 

08410, 
D849 

D8612 

D9413 08413 

Axis travel chanae I D8016. 1 D8216, 1 W 1 6 ,  1 08616, 1 D8816, 1 D9016, 1 D9216, 1 D9416, 

08014 

Not released to user 

(a) The target address output to the servo amplifier, according to 
the positioning address or axis travel distance designated by 

Axis 7 

D921. 
D920 

D923. 
G922 

D865. 
0884 

D866 

0867 

D868 

D8012 

08013 

08015 

the servo program, is stored. 

08610, 
D869 

D8812 

08613 D8213 

D8214 

08019 

(b) The stroke range is checked based on the command position 
data. 

D885. 
0884 

D886 

0867 

D888 

D8212 

08215 

09418, 
D9417 

(2) Actual position data [PCPU + SCPU] 

D8810, 
0889 

D9012 D8412 

D8813 

08414 

Actualpositiondata 
when STOP is i n ~ u t  

D8219 

(a) In this area, data on the position where the axis was actually 
moved (command position data - accumulated pulses in error 
counter) is stored. 

D905, 
D904 

D906 

D907 

W08 

09212 

D9013 

W 1 5  

D8418, 
D8417 

1) In the incremental feed control mode, axis travel distance 
beginning with '0' is stored. 

D9010, 
D909 

08614 

08018, 
08017 

D8419 

2) In the VIP control mode, present position data in the ad- 
dress accessed at the start of axis motion is stored. 

0925, 
w 2 4  

0926 

D927 

D928 

D8615 

08618, 
08617 

D8218, 
D8217 

3) In the velocity control mode, the value '0' is stored. 

D945. 
W44 

D946 

D947 

17948 

W 1 0 ,  
D929 

08614 

08619 

(b) In the stop state, the 'command position data' equals the 
'actual position data'. 

D9410. 
D949 

D8815 

D8818, 
D8817 

(3) Error counter value storing area [PCPU + SCPU] 

D9014 

D8819 

In this area, difference between the command position data and 
the actual position data is stored. 

D9015 

M 1 8 ,  
D9017 

W214 

D9218, 
D9217 

D9019 

D9414 

W 1 5  D9415 

D9219 D9419 
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(4) Minor error code storage area [PCPU -. SCPU] 

(a) In this area, the error code corresponding to a minor error is 
stored if such an error occurs. 

If another minor error occurs after one minor error has been 
stored, it is overwritten by the new error code. 

(b) Turn on the error reset signal (Yn7) to clear the error code. 

(5 )  Major error code storage area [PCPU - SCPU] 

(a) In this area, the error code corresponding to a major error is 
stored if such an error occurs. 

If another major error occurs after one major error has been 
stored, it is overwritten by the new error code. 

(b) Turn on the error reset signal (Yn7) to clear the error code. 

(6) Servo error code storage area [PCPU + SCPU] 

(a) In this area, the error code corresponding to a servo error is 
stored if such an error occurs. 

If another servo error occurs after one servo error has been 
stored, it is overwritten by the new error code. 

(b) Turn on the servo error reset signal (Yn8) to clear the error 
code. 

(7) Storage area of axis travel distance after near-zero point signal 
is turned on [PCPU + SCPU] 

(a) The distance through which the axis has moved until the 
completion of zero return after the near-zero point signal is 
turned on; this data is stored without a sign. 

(b) In the VIP control mode, the distance moved in the position 
control mode is stored with a sign. 

(8) Zero return correction travel distance storage area (only for MR- 
SB) [PCPU + SCPU] 

(a) If the position reached according to the "axis travel distance 
after near-zero point signal is turned on' setting which is set 
by a peripheral device (see Section 7.18.1) is not the zero 
point, the A73CPU moves the axis further to reach the zero 
point. The distance through which the axis has been moved 
for this operation is stored with a sign. 

With the data set zero return operation, the data remains 
unchanged. 

(b) The data to be stored is "0" when a general-purpose servo 
system is used. 
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(9) Execution program number storage area [PCPU + SCPU] 

(a) The program number of the servo program being executed 
when the DSFRP command is executed is stored. 

(b) In jog operation or MPG operation, the following value is 
stored: 

1) Jog operation ................................................ FFFF 

2) MPG operation .............................................. FFFE 

3) When the power is turned on .................... FFFO 

(c) Value 'FFFD' is stored if the following is being executed in the 
test mode called by a peripheral device: 

1) During zero return 

2) During position loop gain check by the servo diagnosis 
function (only for MR-SB) 

(10) M code storage area [PCPU + SCPU] 

(a) The M codes set in the servo program to be executed are 
stored at the start of positioning. 

Value '0' is set when no M codes are set in the servo program. 

(b) The data in this area changes only when the positioning 
starts. 

(c) At the leading edge of the PC ready flag (MZOOO), the set data 
is cleared to '0'. 

(1 1) Torque limit storage area [PCPU + SCPU] 

When the MR-SB servo is used, the torque limit value given to the 
servo system is stored in this area. 

When the power is turned on or when the PC ready flag (M2000) 
is turned on, '300%' is set. 

(12) Axis travel distance change register [SCPU + PCPU] 

This area is used when the axis travel distance in the position 
control mode should be changed for VIP control mode. 

See Section 7.1 2. 

(13) Storage area for the actual position data when STOP is input 
[PCPU + SCPU] 

In this area, the actual position data is stored when the external 
STOP signal is input. 
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3.4.2 Control change data storage area (D960 to D l  007) [SCPU - PCPU] 

In this area, the present position change data, velocity change data, 
and jog speed change data are stored. 

Table 3.6 Control Change Data Storage Area List 

Data Name 

Presentposit iondata 
change register 

Velocity change 

(1) Present position data change register 

(a) When changing the command position data of the axis which 
is stopped, the required command position data is stored in 
this area. 

(b) The setting range for the present position data change 
register is indicated below. 

Axis1 1 Axis2 

register 

Jog speed setting 
register 

D961, 
D960 

D963, 

(d) For details, see Section 8.8. 

Axis3 

- 
D962 

D965, 
0964 

(2) Velocity change registel 

Axis4 I Axis5 1 Axis6 1 Axis7 / Axis 8 

D967. 
0966 

D969, 

mm 

(a) When changing the velocity of the axis being moved, the 
required velocity is stored in this area. 

0968 

D971, 
D970 

(c) The command position data is changed to the set data by the 
positioning control mode change command (DSFLP). 

Setting 
Range 

Present -z3' to 
value after 231_1 

change 

(b) The setting range for the velocity change register is indicated 
below. 

D973, 
D972 

D975. 

Unit 

x IO. ' /~  

inch 

17974 

D977, 
0976 

Setting 
Range 

-2' to 
231_1 

(d) For details, refer to Section 8.7. 

D979, 
D978 

0981. 

Remarks 

An error does 
not occur if 
the setting i s  

outside the 
stroke. 

x 10.' 
inch 

D980 

D983, 
D982 

- 

degree 

mm 

0985, 
D984 

D987. 

Setfing 
Range 

-z3' to 
1 

pulse 

(c) Positioning velocity is changed to the set value by designat- 
ing the positioning control mode change command (DSFLP). 

D986 

0989, 
D998 

x 1 
degree 

Setting 
Range 

-z3' to 
z3'-1 

x lo-2 
rnmlmin 

inch 

Setting 
Range 

0991, 
D990 

D993. 

Unit 

PLS 

Setting 
Range 

ppppp 

1 to 
600000000 

Velocity 
change 

D992 

0995, 
D994 

Unit 

~ 1 0 . ~  
inchimin 

degree 

1 to 
600000000 

D997, 
D996. 

D999. 

Setting 
Range 

1 to 
600000000 

puise 

01003, 
01002 

D l  005. 
D998 

01001. 
Dl000 

Unit 

x lod  
degreeimin 

Setting 
Range 

l 
1000000 

Dl004 

D1007, 
Dl006 

Unit 

PLSisec 
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(3) Jog speed setting register 

(a) Jog speed is stored in this area. 

(c) The jog feedrate set in the register becomes effective at the 
leading edge of the jog start signal. 

(b) The setting range of the jog speed is indicated below. 

It is not possible to change jog speed if the data is changed 
during jog operation. 

(d) For details, refer to Section 7.1 6. 

3.4.3 Limit switch output disable setting register (Dl008 to Dl01 1) [PCPU + SCPU] 

mm 

(a) In this area, limit switch output is enabled and disabled in 
units of points. 

inch degree 

Setting 
Range 

Jog speed I to 
MMOOOOM) 

Setting the corresponding bit on disables limit switch output 
and the output remains off. 

Setting 
Range 

1 to 
6WW0000 

Setting 
Range 

1 to 
6W000000 

pulse 

unit 

x l C i 2  
mmlmin 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO I 

unit 

x lo4 
inchlmin 

x l o 4 d e  
greelmin 

Setting 
Range 

I to 
IOOOOOO 

Unit 

Pi.S/sec 

t For axis 2 I For axis 1 I I 
t For axis 4 1 For axis 3 

YOF 

t For axis 6 1 For axis 5 I I 

I I YO3 

t For axis 8 For axis 7 

YOE 

Setting of each bi is 'I' or 'W. 

1: Disabled ................. Limit switch output remains off. 
0: Enabled ................. LimR switch output is turned on and off according to the set data. 

YO2 YOD YO1 YO0 YOC YOB YOA YO9 YO8 Yo4 YO7 Yffi YO5 
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3.4.4 Storage area for axis numbers to be controlled by MPG (D1012, D1013, D1014) 

[SCPU -. PCPU] 

(a) In this area, the numbers of the axes to be controlled by MPGs 
(P1 to P3) is stored. 

(b) For details, see Section 7.1 7. 

3.4.5 Simultaneous jog operation start axes setting area (D1015) [SCPU -. PCPU] 

(a) In this area, the numbers of the axes to be started simul- 
taneously for jog operation are stored; jog operation direction 
is stored as well. 

I Reverse jog start axis Forward jog start axis 

I I 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

Setting of each bit is 'I' or '0' 

is 8 

1: Simultaneous jog operation executed 
0: Simultaneous jog operation not executed 

(b) For details, see Section 7.1 6.3. 

Axis 7 

3.4.6 Pulse multiplication ratiastorage area (Dl016 to D1023) [SCPU + PCPU] 

(a) In this area, the multiplication ratio (1 to 100) for one pulse 
output from the MPG is set. 

(b) For details, see Section 7.17. 

Axis 6 Axis 5 Axis 4 Axis3 Axis 2 Axis 1 Axis 8 Axis 7 Axis 6 Axis 5 Axis 4 Axis 3 Axis 2 Axis I 
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3.5 Special Register (D) 

The A73CPU has 256 data register points (D9000 to D9255). 

Among these data registers, the following 20 points (D9180 to D9199) 
are used for positioning control. Their functions are determined as 
described below. 

Table 3.7 Special Register List 

Device number 

09180 

09181 

09182 

09183 

091 84 

I29185 

Signal Name 

Limit switch output status storing area - Axis 1 and 2 

Limit switch output status storing area - Axis 3 and 4 

Limit switch output status storing area - Axis 5 and 6 

Limit switch output status storing area - Axis 7 and 8 

PCPU error factor 

Servo amplifier installation information 

I 09186 

W188 

W189 

09190 

3-33 
IB INN 88233A 

Not used 

Test mode request error 

Error program number 

Error item information 

09191 

09187 I MPG axis setting error 

Servo amplifier type 

09192to 09199 1 Not used 
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3.5.1 Limit switch output status storing area (D9180 to D9183) [PCPU -. SCPU] 

(a) The output status (ONIOFF) of the limit switch output to the 
AY42 is stored as 'I' or "0'. 

1) 1: ON 
2) 0: OFF 

(b) The data stored in these areas is used to output the limit 
switch output data externally with a sequence program. 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

09180 YOF YOE YOD YOC YO8 YOA YO9 YO8 YO7 YO6 YO5 YO4 YO3 YO2 YO1 YO0 

For axis 2 For axis 1 

Y1E Y1D Y l C  Y18 YlA Y19 Y18 Y17 Y16 Y15 Y14 Y13 Y12 Y11 Y10 

t For axis 4 I Far axis 3 1 
Y2F Y2E Y2D Y2C Y2B Y2A Y29 Y28 Y27 Y26 Y25 Y24 Y23 Y22 Y21 Y20 

I For axis 6 I For axis 5 I 

For axis 8 I For axis 7 

For each bit (D9180 to D9183), '1' or 'O' is stored. 

1: ON 
0: OFF 

3.5.2 PCPU error factor (D9184) [PCPU + SCPU] 

(a) The register is used to determine the contents of the PCPU 
error with a sequence program. 

1) 0 ............................. Normal 
............................. 2) 1 A73PCPU hardware faulty 

3) 2 ............................. PCPU error 
4) 10, 11 .................... A70AF error 
5) 1 2  ........................... A70MDF error 
6) 13 ........................... AY42 error 
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3.5.3 Selvo amplifier installation information (D9185) [PCPU -. SCPU] 

(a) The servo amplifier installation status is checked when the 
power is turned on to the A73CPU. The results of the check 
are stored in the least significant eight bits of the register. 

When a servo amplifier is installed after the power is turned 
on, the servo amplifier installation status is changed from 'not 
installed' to 'installed'. However, if the servo amplifier is 
removed after the power is turned on, the servo installation 
status of the axis remains 'installed'. 

All 0s 

b15 b14 b13 b12 b l l  b10 W b8 b7 ffi b5 b4 b3 b2 b l  bO 

Instailedlnot-installed information 

Installed ....................... 1 
Not installed ................ 0 

Axis8Awis7Awis6Axis5Axis4Axis3Axis2Axis1 0 

I I 

1) Installed status 

The MR-SB servo amplifier or a general-purpose servo 
amplifier is operating correctly. 

2) Not-installed status 

A servo amplifier is not installed. 

The servo amplifier is off. 

Communications with the servo amplifier are incorrect, 
possibly due to a faulty cable. 

3.5.4 MPG axis setting error (D9187) [PCPU + SCPU] 

(a) MPG axis setting error contents are stored in this area if the 
MPG axis setting error flag (M9077) is set. 

0 

b15 b14 b13 b12 b l l  b10 b9 b8 b7 ffi b5 b4 b3 b2 b l  bO I 

MPG axis setting error for the MPGs 
connected to terminals PI  to P3 of 
the A7OSF is stored 

0: Correct 
1: Setting error (Setting is not 1 to 8) 

0 

- Not used 

Pulse muitiplication ratio sening error 
is stored 

0: Corrsd 
1: Setting error (Setting is not 1 to 100) 

0 0 0 0 0 
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3.5.5 Test mode request error (D9188) [PCPU -. SCPU] 

(a) The number of the axis which has been started when the test ~, 
mode request error flag (M9078) is set is stored 

Not used 

b15 b i 4  b13 b12 b l i  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

Axis state (movingistopped) is stored 

D9i88 

0: Stopped 
1 : Moving 

3.5.6 Error program number (D9189) [PCPU -. SCPU] 

(a) The servo program number (0 to 4095) of the program caus- 
ing an error is stored if the servo program setting error flag 
(M9079) is set. 

0 

3.5.7 Error item information (D9190) [PCPU -. SCPU] 

0 0 

(a) The error code corresponding to the error item is stored if the 
servo program setting error flag (M9079) is set. 

Error item data 

0 

Contents I 
The servo program designated with the DSFRP command is not 
found. 

The axis number desiclnated with the DSFRP command and the 

0 

" 
axis number designated in the servo program do  not agree. 

The command code cannot be decoded (a command which 
should not be oresent is read.\. I 
The setting item designated with the DSFRP command in the 
servo program contains an error. 
The error item data, explained in Section 6.3, is stored. I 

3.5.8 Servo amplifier (D9191) [PCPU - SCPU] 

0 

(a) The number of the axes to which the general-purpose servo 
amplifier is connected is stored; this check is made when the 
power is turned on. 

0 0 

("0" for the axis to which MR-SB is connected or no servo 
amplifier is connected.) 

Axis8 

'1' forthe axis to which the general 
servo amplifier is connected 

Axis7 

b15 b14 b13 b 1 2 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

D9191 

Axis6 Axis5 

0 Axis5 

Axis4 

Axis4 0 

Axis3 

0 0 Axis3 

Axis2 

0 

Axis 1 

Axis2 Axis 1 0 0 0 Axis8 Axis7 Axis6 
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4. POSITIONING CONTROL PARAMETERS 

The A73CPU uses the following six types of positioning control 
parameters. 

A default is set for all of the positioning control parameters. When the 
setting should be changed from the default, set the required value with 
a peripheral device. 

(1) Fixed parameters 

The fixed parameters are determined according to the mechani- 
cal system and should be set for each individual axis. 

They are used to calculate the command position when executing 
positioning control. 

For details, see Section 4.1. 

(2) Servo parameters 

The servo parameters include the servo name determined ac- 
cording to the connected servo motor and the motor type, and 
should be set for each individual axis. 

They are used to control the servo motor when executing 
positioning control. 

For details, see Section 4.2. 

(3) Zero return data 

The zero return data includes the zero return direction, mode, and 
velocity, and should be set for each individual axis. 

They are used when zero return is executed. 

For details, see Section 7.18.1. 

(4) Jog operation data 

The jog operation data includes jog velocity limit and parameter 
block number data. It should be set for each individual axis. 

It is used for jog mode positioning control. 

For details, see Section 7.16.1. 

(5) Parameter block 

The parameter block includes the acceleration/deceleration time 
and velocity limit. Up to 16 blocks can be set. 

The parameter block is designated by the servo program, jog 
operation data, or zero return data; it facilitates the changes in 
acceleration/deceleration processing (acceleration time, 
deceleration time, velocity limit) during positioning control. 

For details, see Section 4.3. 
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f 

(6) Limit switch output data 

The limit switch output data is the ONIOFF pattern which is output 
if the setting for the 'limit switch output' (fixed parameter) is 
'used'. 

The axis for which the limit switch output data and the set ONIOFF 
pattern is output in positioning control. 

For details, see Section 8.1. 

4.1 Fixed Parameters 

( 1 )  The fixed parameters are the fixed data which is determined 
according to the mechanical system; the parameters are set for 
each axis. 

(2) The default is set before shipment. Set the required data if it is . . 
necessary to change the setting from the default. 

(3) The fixed parameters are summarized in Table 4.1. 

Table 4.1 Fixed Parameter List 

Travel 

tance 

pube (A) 

Sening Aange 

40. Item mm inch degree pulse 

sening Unit seffing Sening 
range range range unit 2;;: unit 

, unit m i n g  
0 - 1 - 2 - 3 - 

1 
I 1 0 ~  ~6~ 

.2 65535 Jim 65535 inch 65535 degree 65535 
PLS 

I I 

Backlash com- 
pensation 

65535 

Upper rlroke 
limit 

Lower stroke 
l imit 

Command in- 
position width 

32767000 "o-' 

Limit switch 
output 
uredlnot-used 

'1: Number of pulses per rotation (Ap) 
'2: Travel distance per rotation (AL) 
'3: Unit multiplication ratio (AM) 

- 
- 

J"il 

- 

'LS 

- 

'L5 

- 

- 

- 

'LS 

- 

>LS 

- 

"LS 

- 

- 

Set the command unit for 
positioning control. 

Se t the  number01 feedback 
pulses per one ralafion of 
the motor. 
Seesect ion 4 1 . 1 .  

Set axis travel distance oer 
one m a t i o n  of the motor. 
See section 4 1 . 1 .  

Set the multiplication ratio 
lor  one pulse. 
Seesect ion 4 .1 . l .  

se t  the backlash amount in  
the mechanical rystem. 
Backlash is campenrated for 
each time positioning direc- 
tion is changed. 
See Section 6.3. 

s e t t h e  upper limit to define 
the axir *rave, dlntance 
range. 
See Section 41 .2 .  

Set the laser l imi t to deflne 
the axir travel distance 
range. 
See Section 4.1.2. 

Set the position where the 
command in-position rigna1 
jX"3) is turned on: (porifion- 
mg address) -(present par i -  
l ion data1 
See Sectlon 4 . 1 3 .  

Sel*helher or not the l imit 
switch output function ir 
used. 
See Seclian 8.1. 
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4.1.1 Travel distance per pulse 

Axis travel distance per pulse is determined by the mechanical system. 
It is calculated by the PCPU according to the following data set with a 
peripheral device: number of pulses per motor rotation, travel distance 
per motor rotation, and unit multiplication ratio. 

(1) Calculation of axis travel distance per pulse 

(a) Mechanical specification 

For the calculation of the axis travel distance per pulse, feed 
screw lead (pitch), the number of gear teeth on the motor 
output shaft, and the number of slits in the pulse generator 
are necessary. 

................................................. 1) Feed screw lead Pit (mmlrev) 
2) Number of gear teeth (motor shaft) .............. 21 
3) Number of gear teeth (feed screw) ............... 22 

................ 4) Number of slits in pulse generator n (PLSIrev) 

(b) In this case, the number of pulses generated per motor rota- 
tion, axis travel distance per motor rotation, and unit multi- 
plication ratio are as indicated below. 

1) Number of pulses per motor rotation = n 

2) Axis travel distance per motor rotation = 
Pit x (21122) x I o4 (I 0.' pm) 

3) Unit multiplication ratio = 1 

(c) Axis travel distance per pulse (A) 

The axis travel distance per pulse is calculated using the 
following formula. 

Axis travel dis- 

A = per x unit multiplication ratio 
Number of pulses 
per rotation 
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? - 

(2) Error compensation 

When positioning is carried out based on the set "axis travel 
distance per pulse', an error (mechanical error) will be generated 
between the "command travel distance" and the %actual travel 
distance". 

The A73CPU compensates for these errors by changing the num- 
ber of pulses per rotation, axis travel distance per rotation, and 
the unit multiplication ratio. 

The error compensat ion method used by the A73CPU is 
described below: 

(a) Executes positioning by setting 'command travel distance". 

(b) Measures 'distance actually travelled' after positioning is 
completed. 

(c) According to the 'command travel distance" and "actual travel 
distance", the number of pulses per rotation and axis travel 
distance per rotation are calculated using the following for- 
mula: 

1) Number of pulses per rotation = 
n x (command travel distance) 

2) Axis travel distance per rotation = 
Pit x (21 / 22) x l o 4  x (actual travel distance) 

(d) The ratio between the "number of pulses per rotation" and the 
"ravel distance per rotation' is approximated and reduced to 
a simple fraction. 

Number of pulses per rotation Reduced to a 

Axis travel distance per rotation 
simple fraction 

(e) The number of pulses per motor rotation and axis travel 
distance per motor rotation set as the fixed parameter are 
adjusted to the calculated values. 

(f) Positioning control is executed using the new values 

Example: 

Command travel distance = I 0 0  mm 
Actual travel distance = 101 mm 

Number of pulses per rotation 

Axis travel distance per rotation 

n x  100 
- - z 1 4 

Pi tx - x 1 0  x i 0 1  z2  

n 
- Reduced to a 
- 

z1 simple fraction 
Pitx - x 10100 22 
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4.1.2 Upperllower stroke limit values 

These values set the upper and lower limits of axis travel range. 

Fig. 4.1 Axis Travel Range Deflned by Upper/Lower Stroke Limits 

(1) Stroke limit check 

Stroke limit 
(lower limit) 

The stroke limit check is executed at or during the start of 

Stroke limit 

range is set using the external limit signals (FLS, RLS) 
in addition to the upperllower stroke limit settings with fixed 
parameters. 

Axis travel range (mechanical system) 

- 
positioning. 

a) The axis decelerates and stops when the external limit signal 
is received. 

(upper limit) 

Control Mode 

Positioning control 

Incremental feed 

Velocity control 

VIP control mode 
(includes re-start) 

Jog operation 

Velocity change control 

Constant velocity control 

b) Decelerationlstop time can be set with the 'deceleration time" 
and 'immediate stop deceleration time' with a servo program. 

4.1.3 Command in-position width 

Check 

Checked 

Checked 

Not 
checked 

Checked 

Not 
checked 

Checked 

Checked 

The command in-position indicates the difference between the 
positioning address (command position) and the present position 
data. 

Description 

1) At the start of positioning, the command position data is checked 
to determine if it is within the travel range. 
If it is outside the set travel range, an error (error code: 106) 
occurs and positioning is not executed. 

2) If the interpolation path exceeds the set travel range during the 
start of circular interpolation, an error (error code: 207, 208) 
occurs and the axes decelerate and stop. 

- 
The piesent position data is cleared to 'Om; the axis keeps moving 
until an external limit signal (FLS, RLS, STOP) is received. 

Checked after the control mode is changed to the position control. 

The axis keeps moving until the jog signal is turned off or an exter- 
nal limit signal is received even if the present position data is out- 
side the travel range. 

- 

- 

If the command in-position width is set, the command in-position 
signal (Xn3) is turned on when the difference between the command 
value and present position data becomes less than the set value 
[(command position I )  - (present position data 1) 5 (command in- 
position width)]. 

For details on the command in-position signal, see Section 3.1. The 
command in-position check is constantly executed during positioning 
control. 

4-5 
IB INN 66233A 
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4.2 Servo Parameters 

(1) The servo parameters are determined according to the specifica- 
tion of the servo motor controlled by the parameters. They are 
set for each axis. 

(2) The default is set before shipment. Set the required data if it is 
necessary to change the setting from the default. 

'OINTI 
1) After changing the setting of the data indicated by an asterisk 

(*I),  reset the A73CPU with the RUN key switch or set the PC 
ready flag (M2000). Turn on the servo power. 

2) When a general-purpose servo is used, set only the items 
indicated by (*2). 

3) After setting the parameters with a peripheral device, carry out 
a "cross-check" and execute positioning control only after a 
"no error" state is confirmed. 

(3) Servo parameters are summarized in Table 4.2. 
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Table 4.2 Servo Parameter List 

No. I Item 

Motor type q- 
capacity 

Position 
loop gain 

6 

velocity 
loop gain I 
Velocity in- 
tegration 

In.position 
range 

feedback 

motor rota- 

direction 

): Standard 
I: LOW inertia 1 
!: F ia tu  

jet the value (motor capacity x l o )  

Motor Output O(W) Sening Motoroutput O(W) W n g  

3.0 (U. LOOM 

0.5 

1.0 t o  5 0  50 

1.5 15 7.0 70 

I: Forward rotatlon (CCW) as positioning addresser increase 
: Reverse rotation (CW) as positioning addresses increase 

Setthe servo amplifier to  be 
used. 

Setthe name of regenerative 
redstor installed to the AC 
servo motor. 

Set the type of AC rervo 
motor. 

se t the  output capacity ( k w  
of the AC servo motor. 
If the Iening is .o., access to 
the servo is not executed. 

Set the rated w e e d  (rpm) of 
the AC rervo motor. 

The ratio of the command 
pulse frequency to the ac- 
zurnulated pulses in the error 
:ounter. 
See Sedion 4.2.1. 

3etthe gain needed to im- 
prove frequency response for 
larger laad inertia ratio 
(GOUlGOH2). 
See Section 4.2.2. 

3et the data needed to  im- 
prove transient characterirlicr 
9y improving the frequency 
,erponre of the velocity con- 
!,Dl system. 
See Section 4.2.3. 

je t  the number of accumu- 
ated pulses in the error 
:ounter. 
rhe in-position rignai pn2) is 
:urned on when the number of 
>"IDBE in the error sovnter 
?qua13 the set number. 
see Section 4.2.4. 

Set the number of feedback 
3 ~ 1 6 e ~  per motor rotation. 

Setthe rotating direction ar 
liewed from the iosd side. 
'ornard: 
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4.2.1 Position loop gain 

(a) The position loop gain indicates the control responsiveness 
during the position control mode. It is related to the number 
of accumulated pulses in the error counter during operation 
and stop operation. 

The number of accumulated pulses (E) is calculated with the 
following formula. 

f 
e : Number of accumulated pulses 

E = -  f : Command pulse frequency (pps) 
kp kp : Position loop gain (radlsec) 

1) When the position loop gain is low, the number of accumu- 
lated pulses increases, elongating the stabilizing period 
when the axis stops. 

2) If the position loop gain is too high, the overshoot occur- 
ring when axis stops will be excessively large. While an 
axis is stopped it has a tendency to vibrate. 

p~ 

Low position loop gain Position loop gain too high I 

1 
Fig. 4.2 Stop Mode Varies According to  Position Loop Gain 

(b) Reference values for setting the position loop gain are shown 
in Table 4.3. 

1) If the position loop gain is too low, the number of accumulated 
pulses in the error counter increases resulting in a servo error 
(excessive position error) during high-speed operation. 

2) When the MR-SB is used, the set position loop gain can be 
checked with a peripheral device. 

For the procedure for checking the position loop gain with a 
peripheral device, refer to the peripheral device operating 
manual. 

Table 4.3 Position Loop Gain (Reference Values) 

0 

35 

100 

Load Inertia Ratio (GDLZIGDHZ) 1 

35 

80 

Setting 
(radlsec) 

3 

25 

40 

5 

15 
- 

25 

Standard 

Maximum 

Description 

Setting range: 
1 to  999 
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4.2.2 Velocity loop gain 

(a) Velocity loop gain indicates the control responsiveness 
during the velocity control mode. 

Increase the velocity loop gain if the velocity loop gain be- 
comes too low deteriorating responsiveness as the load iner- 
tia ratio (GDL21GDH2) increases. 

(b) Reference values for setting the velocity loop gain are shown 
in Table 4.4. 

Table 4.4 Velocity Loop Gain (Reference Values) 

LoadlnertiaRatioIGDLYGDHZ) I 0 1 1 1 3 1 5 1 Description 

I Setting value Setting range: ) m l m l  ?to9999 I 

the velocity loop gain is too low, overshoot becomes exces- 
sive and vibration (motor noise) is generated while an axis is 
stopping. 

I 2) When the MR-SB is used, the set velocity loop gain can be 
checked with a peripheral device. I 
For the procedure for checking the velocity loop gain with a 
peripheral device, refer to the peripheral device operating 
manual. 

4.2.3 Velocity integration compensation 

(a) Use this parameter to improve the transient characteristics by 
increasing the frequency response during velocity control. 

(b) If overshoot cannot be reduced during acceleration or 
deceleration after adjusting the velocity loop gain, increase 
the velocity integration compensation setting. 

(c) Reference values for the velocity loop gain setting are shown 
in Table 4.5. 

4 In-position range 

(a) The in-position range indicates the number of accumulated 
pulses in the error counter. 

(b) When the difference between the command position data and 
the servo motor position feedback data is reduced to a value 
within the set range, the in-position signal (Xn2) is turned on. 

Table 4.5 Velocity integration Compensation (Reference Values) 

Load Inertia Ratio (GDL2lGDH2) 

Setting value (rns) 

Description 

Setting range: 
0 to 9999 

0 

20 

3 

30 

1 

20 

5 

40 
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Parameter Block 

(1) The parameter block is provided to facilitate the setting or chang- 
ing of the data used for acceleration/deceleration control during 
positioning processing. 

(2) Up to 16 parameter blocks can be set. 

(3) Default values are set before shipment. Set the required data to 
change the setting from the default values. 

(4) Parameter blocks are summarized in Table 4.6, 

Table 4.6 Parameter Block List 

item 

Inieipola- 
,ion C0"flOl 
"n i l  

velocity limit 

Accelera- 
tion time 

Decelera- 
tion t i m e  

Immediate 
stop 
decelera- 
tion time 

Torque limit 

oeceiera- 
tion process- 
ing  when 
the STOP 
signal is 
input 

Allowable 
C I r C U l a ,  in- 
,erpaia,ion 
e/mr iim,s 

0: The axir decelerates and  stops bared an !he ref  deceleration 
time. 

1 :  The axir decelerates and r top r  bared on the set immediate %fop 
deceleration time. 

looow ,00311 inch ,00311 degree 100311 PE 

POINT1 

Default 

s n i n g  unit 

3 - 

XOXYi PLS, 
se= 

1WO mr 

1WO mr 

tea, mr 

xa % 

0 - 

1W PLS 

Set the uni l r  used for inteipalalion 
control. 
 he sening i s  also "red for the unit 
of commend velocity and  circular 
lnlerpolation radius lo b e  set in the 
servo program. 
See Section 71.4.  

Set the maximum velocity to  be 
" red tor positioning or zero return 
Operefion. 
~ f t h e  porit ioning velocify rening or 
zero return velocity rening is  
greater than the velocity limit, 
operation is controlled by replac- 
ing  the ref velocity with !he 
velocity limit value. 
SeeSectlon 4.3.1. 

Set the time in which the velocity 
reacher thevelocify limit after the 
start of positioning. 
See Section 4.3.1. 

Set thet ime in which !he axis 
being moved el the re, limit 
vetocity is  stopped when an imme- 
diate slop is executed. 
s e e  section 4 . 3 , .  

Set thet ime in which the axir 
being moved at t h e  ref limit 
velocity is stopped when an imme- 
diate stop ir executed. 
See Section 4.3.1. 

Set the servo piogiam torque limit. 
The rening ir not effective when a 
general-purpose servo amplifier is  
"red. 

Set the deceleration processing in  
response fo the input of external 
signal (STOP. FLS. RLS). 

Se t the  allowable error limit be- 
tween the circular path generated 
by the circular interpolation func- 
tion end the set end point caor- 
dinale value. 
See Section 4.3.2. 

1) Designate the parameter block with the zero return data, jog 
operation data, and servo program. 

2) Each parameter block data can be changed with the servo 
program. 
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4.3.1 The relationship among velocity limit, acceleration time, deceleration time, and immediate 

stop deceleration time 

The velocity limit sets the maximum velocity allowed for positioning 
and zero return operation. 

Acceleration time sets the time in which the velocity reaches the set 
velocity limit after the start of axis travelling. 

Deceleration time and immediate stop deceleration time indicate the 
time in which an axis being moved at the set limit velocity stops. 

Therefore, the actual acceleration/deceleration time and the immedi- 
ate stop deceleration time are shorter than the settings because the 
actual positioning velocity is lower than the set velocity limit value. 

I..I.,~~N (1) Actual acceleration time . . . . . . ., 
Velocity limit 

Ossurmnssof an event 
The time in which the axis 

rewiring an immadiats reaches the positioning 
/ a+,.n velocity set by the servo 

(2) ~ c t i a l  immediate stop 
deceleration time 
The time in which the axis 
being moved at the 
positioning velocity set by 
the servo program stops 
immediately. 

(3) Actual deceleration time 
The time in which the axis 
beina moved at the 
pos~oning velocity set 

c by the servo program stops. 

Fig. 4.3 Relationship among Velocity Limit, Acceleration Time, 
Deceleration Time, and immediate Stop Deceleration Time 
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4.3.2 Allowable circular interpolation error limits 

In circular interpolation, executed by designating the center point, 
there may be cases where the path calculated with the start point 
address and center point address does not match the set end point 
address. 

This parameter sets the allowable error between the calculated path 
and the set end point address. 

If the error is within the set limit, circular interpolation is executed to 
the set end point address while compensating for the error through 
spiral interpolation. 

If the error is greater than the set limit, an error occurs when axis 
travelling starts. The corresponding error code is stored to the minor 
error code area for that axis. 

Error 

Spiral interpolation 

Calculated end point address 

Set end point address 

I 

Start point address Center point address 

Fig. 4.4 Spiral Interpolation 
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5. SEQUENCE PROGRAM 

5.1 Cautions on Programming Sequence Programs 

(1) Positioning control commands 

Servo program start command (DSFRP) and present position 
data and velocity change command (DSFLP) are used for the 
positioning control commands. 

(2) Commands that cannot be used 

The following commands cannot be used: 

DSFL (one word shift to left) 

DSFR (one word shift to right) 

If the DSFL or DSFR command is attempted an operation error will 
occur and following error processing is executed. 

(a) The operation error flag (M9010, M9011) is set. 

(b) Error data (50 (OPERATION ERROR)) is stored in the self- 
diagnosis error code register (D9008). 

(c) The step containing the DSFL or DSFR command is stored in 
the error step register (D9010, D9011). 

Use the BMOV command to execute word data shift. See 
Appendix 4. 

(3) Special devices for the PCPU 

Among the devices which are used by the A73CPU, the use of 
those indicated in Table 5.1 is determined by the PCPU. There- 
fore, use such devices in the sequence program after confirming 
their functions. For details, see Section 3. 

The internal relays (M2000 to M2047) and the data registers 
(D800 to Dl023) are not latched when they are included in the set 
latch range. The device symbols for M2000 to M2047 are dis- 
played as M, L, or S on the GPP according to the parameter 
settings. 

Table 5.1 Special Devices for the PCPU 

Device Name 

Input 

Output 

Internal relay 

Data register 

Special relay 

Special register 

Device Number 

XO to X7F 

YO to M F  

M2000 to M2047 

D8W to Dl 023 

M9073 to M9079 

09180 to 09189 
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5.2 Servo Program Start Request Command (DSFRP) 

'1 Constant '7 Index 
'2 Pointer * 8  Carry Flag 
'3 Level *9 Error Flag 
*4 Column Designation *10 M9012 
*5 Number of Steps *11 M9010 
' 6  Sub-set *12 M9011 - Execution instruction 

Setting data 

(D) The number of the starting axis 

n The number of the servo program to be executed 

(1) The following processing is executed at the leading edge (OFF 
+ON) of the DSFRP command execution instruction. 

(a) The start receive flag (M2OOn) designated by (D) is set. See 
Section 3.2.2. 

(b) The s t a r t  request f o r  the servo program designated by "n" is 
given. 

ON 

Execution instruction 
OFF 3 I 

DSFRP command in, 

Designated servo program h 
[Data setting] 

(1) Start axis 

Start axis to be set for (D): 

Stalt axis number 

1 axis : Setting for one axis (1 column) 
2 axes: Setting for two axes (2 columns) 
3 axes:  Setting for three axes (3 columns) 

' l ' to '8'for each column 

Device symbol ('D' only) 



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

Example: 

Designation of start axes: 

(a) Axis 4 : D4 

(b) Axes 4 and 5 : D45 

(c) Axes 4, 5, and 6: D456 
A 

POINT 1 
Set either of the axes to be started simultaneously in the servo 
program for simultaneous start of multiple axes. 

(a) If linear interpolation between axis 2 and axis 3, and 
circular interpolation between axis 4 and axis 5 are 
started simultaneously, set axis 2 or 3 and axis 4 or 5 in 
the sequence program. 

(2) Servo program number 

A servo program number can be set directly or indirectly. 

(a) Direct setting 

A servo program number (0 to 4095) is set directly with a 
number. 

Example: 

To set servo program number 50: 

(a) When K is used: K50 

(b) Indirect setting 

A servo program number is set using the setting in the data 
register. 

The data registers which can be used are registers DO to 
D799. The setting is indicated below. 

Data register number (000 to 799): 
To be set in three digits 
Ex. 50 ..... 050 

Data register designation 

2) It is possible to use a hexadecimal number (H7530 to 
H784F) to designate a data register number. 

Example: 

I To designate the number of the start servo program with the data 
in the data register (D50): 

I (a) When K is used: 
K30 050 
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[Error contents] 

(1) In the following cases, an operation error will occur and the 
DSFRP command will not be executed. 

(a) 4 digits are used to set (D). 

(b) The setting for a digit is outside the range (1 to 8). 

(c) The identical axis number is set for (D). 

(d) Value "n' is not between 0 and 4095 or 30000 and 30799. 

(e) (D) and 'n' are set indirectly by the index register (Z, V). 

* 

a 

5-4 
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5.3 Present Position Data and Velocity Change Command (DSFLP) 

'1 Constant *7 Index 
'2 Pointer *8 Carry Flag 
'3 Level *9 Error Flag 
'4 Column Designation "10 M9012 
*5 Number of Steps '11 M9010 
' 6  Sub-set '12 M9011 

Execution instruction 

Axis number for which the present position data 
or velocity is changed. 

n I Required present position data or velocity 

l+I 

(1) The following processing is executed at the leading edge of the 
execution instruction of the DSFLP command. 

DSFLP 

(a) Changing present position data 

The present position data is changed with the following pro- 
cedure when the DSFLP command is executed. 

1) The start receive flag corresponding to the axis designated 
by (D) is set. 

(D) 

2) The present position data is changed with the data in the 
present position data change register which corresponds 
to the axis designated with (D). 

n 

3) The start receive flag is reset after the present position 
data has been changed. 

(b) Changing the velocity 

The velocity is changed with the following procedure when 
the DSFLP command is executed. 

1) The velocity change flag, corresponding to the axis desig- 
nated with (D) is set. 

2) The instruction to change the present velocity to the value 
in the velocity change register which corresponds to the 
axis designated with (D) is output. 

3) The velocity change flag is reset. 



(2) The present position data change register numbers and the 
velocity change register numbers are indicated below. For 
details, see Section 3.4.2. 

[Operation timing] 

Execution instruction OLkL~ 
DSFLP command 

[Data setting] 

(1) Setting the axis to change present position data or velocity 

I P Start axis number 
Set the axis with a number (1 to 8). 

For the interpolation control mode, set one of the 
interpolation axes. 

Device symbol (D only) 

Example: 

(1) Designation of start axes: 
(a)Axis 4 : D4 
(b)lnterpolation between axis 4 and axis 5 :  D4 or D5 

.................................................................... 
(2) Changing present position data or velocity 

(a)Changing present position data : KO or HO 
(b)Changing velocity : K1 or H I  

OlNT 1 
L 

With the DSFLP command, indirect designation of (D) and "n' 
with the index register (2,  V) is not allowed. 

L Indirect designation using index register 

Indirect designation of this type causes an operation error and the 
DSFLP command will not be executed. 
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[Error contents] 

(1) An operation error will occur in the following cases, causing the 
DSFLP command to not be executed. 

(a) Setting for (D) is not 1 to 8. 

(b) Setting for 'n' is not 1 or 0. 

(c) (D) and 'n' are set indirectly with the index register (Z, V). 

(2) A minor error (error in changing control mode) occurs in the 
following cases and present position data and velocity are not 
changed. 

In these cases, the error detection flag (Xn7) is set and the error 
code is stored in the minor error code area of the corresponding 
axis. 

(a) The axis designated with (D) has already started when the 
present position data is executed. 

(b) The axis designated with (D) has already started zero return 
or circular interpolation when the velocity change is executed. 

(c) The axis designated with (D) is decelerating when velocity 
change is executed. 

(d) The velocity designated with 'n' is not 'I' to the "velocity limit" 
when the velocity change is executed. 

[Program example] 

(1) The program for changing the present position data of axis 2 with 
the position data set using the 8-bit digital switch is indicated 
below. 

(a) Conditions 

1) Input number (digital switch): 
X9O-XAF 

2) Present position data change instruction: 
Leading edge of X80 (OFF+ON) 

3) Present position data change: 
MO execution flag 

4) Axis 2 start receive (Axis 2 stopistart confirmation) flag: 
M2002 (Axis 2 start receive flag) 
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(b) Program example 

MO i~ set when X80 is 
turned on. 

The value set with digital 
switch is converted into bi 
naw data and stored in thl 
pre;ent position data 
change register (D966 
D9671 - ~ ~ 

Present position data 
change execution request 
lor Axis 2. 

MO is reset. 

value set with the 8-bit digitel switch is indicated below. 

(a) Conditions 

I )  Input number (digital switch): 
X9O-XAF 

2) Velocity change instruction: 
Leading edge of X80 (OFF+ON) 

(b) Program example 

The following processing is 
P K 8  

D 9 6 8  4 executed when X80 is 
C D B I H  A R 9 8  turned on. 

I I / The value set with the diai- 

I 
C I R C U I T  E H D  

tal switch is converted inio 
P binary data and stored in 

C D S F L  D 2  I the veiocihr chanae reoister 

Velocity change execution I request for Axis 2. 



MEMO 
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6. POSITIONING CONTROL SERVO PROGRAM 

The servo program is used by the A73CPU to designate the positioning 
control mode and positioning data necessary for executing positioning 
control by the A73CPU. The servo program structure and designation 
method are explained in this section. 

For details on servo programs, see Section 7. 

6.1 Servo Program Structure and Storing Area 

6.1 . I  Servo program structure 

A servo program consists of a program number, servo commands, and 
positioning data. 

It is possible to set the positioning data necessary to execute the 
designated servo command. Use a peripheral device to designate the 
program number and the servo program in question. 

Program No. m 
<K11> 

Servo command 

I ABSd I 
100 

Positioning data 

[Description of program] 

K11 : Program No. 11 

ABS3 : Linear interpolation of 3 axes 
in the absolute mode 

AXIS "' 2,  " :" Pos%ioning Address 

AXIS3, 200 

200 

VELOCITY : Command velocity (400000) 

Fig. 6.1 Servo Program Structure Example 

(1) Program number: 

Used to designate sequence programs. Selectable between 0 
and 4095. 

(2) Servo command: 

Indicates the positioning control mode. 

For details, see Section 6.2. 

(3) Positioning data: 

The data necessary to execute the servo command. 

For each servo instruction, necessary data is determined. 

For details, see Section 6.3. 
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6.1.2 Servo program storage area 

(I) Servo program storage area 

Servo programs are stored in the A73CPU internal memory. 

The servo program storage area is the E'ROM. 

(2) Servo program storage area capacity 

The servo program storage area has a capacity of 13K Steps 
(1 331 2 steps). 

I 

Program No. 10 

Program No. 1 

13311 
Number of steps 

t Servo programs are stored in the order of the 
program numbers. 

Servo program 
storage area 

(13K steps) 

1 

Fig. 6.2 Sewo Program Storage Area 

(I) If the servo program storage area is not sufficient for storing 
the necessary programs, change the positioning data setting 
method, used by the servo program, from direct to indirect. 
More than one positioning operation can now be executed 
by a single program. For details on the indirect setting, see 
Section 6.4.2. 

(2) Servo programs in the servo program storage area can be 
rewritten up to 10,000 times. 
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6.2 Servo Commands 

(1) How to read the servo command list 

Table 6.1 How to Read the Servo Command List 

- 
No. 
- 

(1) 

- 

(2) 

- 
(3) - 
(4) - 

(5) 
- 
(6) 
- 
m - 

Contents 

Sommand symbol Indicates the servo commands that can be used in the servo program. 

2rocessing contents Indicates the processing outline of servo command. 

[a) Indicates the positioning data that can be set with a servo command. 
1) o : ltems that must be  set 
2) A :  ltems to  be set as required 

(b) Direct or indirect setting is possible (not for axis number). 
1) Direct setting : Set with a number. 
2) Indirect setting: Set with a word device (D, W). 

Servo program execution is controlled by the contents of the set word device. 
I -word data or 2-word data is used depending on set item. 
For 2-word data, set the head device number. 

(c) Number of steps 
The number of command steps increases as the number of items to  be set increases. 
The used number of steps is displayed during programming. 
(One A indicated item occupies one step.) 

ltems common to  $eNO commands. 

ltems to be set in  the circular interpolation start servo program. 

Set when positioning is controlled by changing the parameter block data set with the servo program 
or default values. The data in  the ~aramete r  block is not chanued. 

Setting items other than common, circular interpolation, and parameter block. 
ltems to be set varies depending on the servo command. 

The section to  be  referenced. 

(2) Servo command list 

The servo commands that can be used in the servo program and 
the positioning data to be set with the servo command are sum- 
marized in Table 6.2. 

For the positioning data to be set with the servo command, see 
Section 6.3. 
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Table 6.2 Servo Command List 

- - 

Positioning Control Mode 

Positioning Data 

Command 
Symbol 

Processing Contents Common 

t axis 

2 axes 

Positioning (1 axis), absolute 
mode 

Positioning (1 axis), incremental 
mode 

Linear interpolation (2 axes), ab- 
solute mode 

Linear interpolation (2 axes), in- 
cremental mode 

Linear inter- 
polation 

Linear interpolation (3 axes), ab- 
solute mode 

Linear interpolation (3 axes), in- 
cremental mode 

3 axes 

Assist- 
point 

designa- 
tion 

Circular interpolation, absolute 
mode 

Circular interpolation, incremen- 
tal mode 

[ABS 0 ] Circular interpolation, absolute 
mode. CW, 180" or less 

[ABS C) ] 
Circular interpolation by radius 
designation, absolute mode, 
CW, 180' or greater 

Circular inter- 
polation 

[ABS O ]  Circular interpolation, absolute 
mode, CCW, 180" or less 

Circular interpolation, absolute 
mode, CCW, 180' or greater 

Circular interpolation, incremen- 
tal mode, CW, 180" or less 

Radius 
designa- 

tion 

[INC 6-l I Circular interpolation, incremen- 
tal mode. CW, 180" or greater 

Circular interpolation, incremen- 
tal mode, CCW, 180" or less 

Circular interpolation, incremen- 
tal mode. CCW, 180" or greater 

o : items to be set always 
A : items to be set as needed 



6. POSITIONING CONTROL SERVO PROGRAM /MELSEC-A 
Positioning Data I 

:ircular Inter. 
Parameter Block Others Refer to 

* 1  : Parameter block number 

'2 : Axis 
'3 : Addressltravel distance 
'4 : Command velocity 
'5 : Dwell time 
*6 : M code 
' 7  : Torque limit 
" 8  : Assist-point 
'9 : Radius 
'10 : Center 

*11 : Control units 
'12 : Velocity limit 
'13 : Acceleration time 
'14 : Deceleration time 
'15 : Immediate stop deceleration time 
'16 : Torque limit 
'17 : Deceleration processing when the STOP signal is input 
'18 : Allowable circular interpolation error limits 
*19 : Repeat conditions 
*20 : Program No. 
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Table 6.2 Servo Command List (Continued) 

:ircular inter- 
polation 

Incremental 
feed 

Positioning Data 

Processing Contents Common 'ositioning Control Mode 

Velocity 
control 

Command 
Symbol 

VIP control 

Circular interpolation, absolute 
mode. CW 

3 axes I [FEED41 I Start of incremental feed 
13 axes. linear inter~olationl 

Center 
point 

designa- 
tion 

1 axis 

IAES d I 

llNC A 

[INCul 

  FEED.^] 

I I '  I I I 

Forward I [VPFI I Start of forward rotation 
rotation (VIP control mode) 

Circular interpolation, absolute A 
mode, C C ~  

Circular interpolation, incremen- A 
tal mode. CW 

Circular interpolation, incremen- A 
tal mode. CCW 

Start of incremental feed (1 axis) A o 0 

Start of incremental feed 
(2 axes, linear interpolation) A 0 0  

Reverse 
rotation 

Reverse 1 [VPRI I Start of reverse rotation 
rotation NIP control mode) 

Start of forward rotation 
(velocity control mode) A 0 Forward 

rotation [VF] 

LVR] 

I [VEND] I End of velocity change control I I I 

Start of reverse rotation 
(velocity control mode) A 0 

Re-start of VIP control mode 0 

Start of velocity change control A 

Re&art [VpSTART] 

[VSTART] 

Velocity change control 

[VINCl 

I I I I 

Designation of velocity change 
0 

point in incremental value 

IvABsl 

o : Items to be set always 
A : Items to be set as needed 

Designation of velocity change 
0 

point in absolute value 
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Positioning Data 
I I Others 

:ircuIar lnter- 
polation Parameter Block 

'1 : Parameter block number 
'2 : Axis 
'3 : Addressitravel distance 
*4 : Command velocity 
'5 : Dwell time 
'6 : M code 
*7 : Torque limit 
*8 : Assist-point 
'9 : Radius 
'10 : Center 

f 
A A A  

A A A  

A  A  A  

A  A  A  

A  A  A 

A  A  A  

A  A  A  

A  A  A  

A  A  A  

Refer to  

Section 7.7 

Section 7.t 

Section 7.S 

Section 7.1 

Section 7.1 

Section 7.12 

Section 7.12 

Section 7.13 

'1 1 : Control units 
'12 : Velocity limit 
'13 : Acceleration time 
1 : Deceleration time 
'15 : Immediate stop deceleration time 
'16 : Torque limit 
+I7 : Deceleration processing when the STOP signal is input 
*18 : Allowable circular interpolation error limits 
'19 : Repeat conditions 
'20 : Program No. 
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Table 6.2 Servo Command List (Continued) 

'ositioning Control Mode 

Constant velocity control 

Repetition of the same 
control 

'used for velocity change 
control and constant 

velocity control) 

Simultaneous start 

Zero return 

Processing Contents 

Start of 3-axis constant velocity 

Setting of the head address for 
the repeat range 

Simultaneous start of servo 
programs 

[ZERO] Start of zero return 0 

o : Items to be set always 
A : ltems to be set as needed 



6. POSITIONING CONTROL SERVO PROGRAM /MELSEC-A 
Positionina Data I 

Parameter Block 

* 
*1 : Parameter block number 
*2 : Axis 
'3 : Addressitravel distance 
"4 : Command velocity 
'5 : Dwell time 
' 6  : M code 
*7 : Torque limit 
'8 : Assist-point 
'9 : Radius 
* I 0  : Center 

'11 : Control units 
'12 : Velocity limit 
'13 : Acceleration time 
*14 : Deceleration time 
'15 : Immediate stop deceleration time 
-16 : Torque limit 
'17 : Deceleration processing when the STOP signal is input 
*18 : Allowable circular interpolation error limits 
*19 : Repeat conditions 
*20 : Program No. 



6.3 Positlonlng Data 

The positioning data to be set by the servo program is summarized in 
Table 6.3. 

Table 6.3 Positioning Data 

:ommon 

- 

Arc 

- 

Name 

Parameter block 
number 

Axis 

4ddressl 
travel 

distance 

Absolute 
mode 

Incremen- 
tal mode 

Designated velocity 

Dwell time 

M code 

Torque limit 

Radius 
Incremen- 
tal mode 

Contents 

jet the parameter blocks to be used for acceleration and 
jeceleration processing, STOP signal input processing, etc. for 
tach positioning operation. 

jet the number of the axis to start. 
-or interpolation control, set the axis number of the axes for in- 
:erpolation. 

When positioning is controlled in the absolute 
Address mode. set the ~ o s i t i o n i n ~  address in the absolute 1 address. 

- 
When positioning is controlled in the incremental 
mode, set the positioning address in the axis travel 
distance. 

Axis The direction of axis travel Is indicated by a plus or 

travel minus sign. In the VIP switchover control mode, 

distance only the plus sign is allowed. 
Plus : Positive direction (addresses increasing 

direction) 
Minus : Negative direction (addresses decreasing 

direction) 

Set the positioning velocity. 
lelocitv is set in the unit set as the control unit in the 
~arameter block. 
4t the start of interpolation, the velocity is the vector sum of the 
designated velocity for each axis. 

Set the delay time between the completion of positioning at the 
lositioning address and the output of the positioning complete 
dgnal (xo[]l). 

- 

Set an M code. 
n the velocity change control mode or constant velocity con- 
:rol mode, setting is possible for each point. 
4t the start and at each designated point. the M code is UD- 

Set the torq<hmit value. 
4t the start of positioning, torque is limited according to the 
data set in the parameter block. In the velocity change control 
node or the constant velocity control mode, setting is possible 
st each point: torque is limited to the set value at the desig- 
7ated point. 

Set circular interpolation by assist-point designation. 

jet circular interpolation by radius designation. 
The setting range is indicated in the right column. 

Set circular interpolation by center point designation. 

Default 

orque 
mit set- 
ng in the 
~arameter 
#lock (%) 
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Setting Range 

mm inch degree PULSE 

( ~ 1 0 - '  p m) ( X ~ O - ~  inch) (~10.' degree) 

Other than VIP control 

o to -1) o to i ( z 3 '  -1) o to *(z3' -I) o to +(z3' -1) 

VIP control 

o to z3' -1 o to z3' -1 o to  z3' -1 
( ~ 1 0 . ~  inch) ( ~ 1 0 . ~  degree) 

0.001 to  0.001 to 
600000.000 600000.000 1 to  1000000 

(inchlmin) (degreelmin) (PLSlsec) 

0 to 5000 (ms) 

-z31 to  -1 o to 35999999 to -1 
( ~ 1 0 . ~  inch) ( ~ 1 0 . ~  degree) (PLS) 

0 to i ( ~ ~ '  -1) 0 to  +(z3' -1) o to + ( P 1  -1) 

0 to  35999999 
1 to  232 -1 (XI 0.' degree) 1 to 232 -1 
( ~ 1 0 . ~  inch) 1 to 231 -1 (PLS) 

(1) : Indirect Setting 

(2) : YeslNo 

(3) : Number of Words Used 

(4) : Processing at the Occurrence of a Setting Error 

(5) : Error Item Data (stored at D9190) 
(6) : Control by Default 

(7) : Start Disabled 
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only possible to designate the items to be changed in the 
data set in the designated parameter block. 

details on the data, see Section 4.3. 200.000 
(PLSIsec) 

Table 6.3 Posltlonlng Data (Contlnued) 

I 

Param- 
eter 

block 

Acceleration time 

Default Name 

ing when the STOP 

Contents 

I Allowable circular in- ) 1 W (PLS) 

pmmiq 
(1) '1: Letter 'n' in 'n03'. 'n08', and 'n10' indicates the axis number (1 to 8). 

(2) *2: The error caused by a designated velocity larger than the set limit; clamped 
by the limit velocity. 

(3) '3: Designated velocity is '0'. 

Others 

(4) '4: If more than one error occurs in the same program, the error item data of the 
latest error is stored. 

6-12 
IB INN 66233-A 

Repeat 

Program No, 

Set the repeat conditions for FOR-TIMES command and NEXT 
command. 

Set the program number of programs to be started aimul- 
taneously. 

- 



1 to 1000000 

0 to 4095 - 19 0 

(1) : Indirect Setting 

(2) : YesINo 

(3) : Number of Words Used 

(4) : Processing at the Occurrence of a Sening Error 

(5) : Error Item Data (stored st D9190) 

(6) : Control by Default 

(7) : Start Disabled 
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6.4 Positioning Data Setting Method 

The method to set the positioning data used by the servo program is 
described below. 

Positioning data can be set in either of the following two methods. 

(a) Data setting by designating a number: 

See Section 6.4.1. 

(b) Indirect data setting using a word device: 

See Section 6.4.2. 

Both of these methods can be used in combination in one servo 
program. 

6.4.1 Setting by designating a number 

Positioning data is set directly by a number; the set data becomes the 
fixed data. 

Setting and correcting data is only possible with a peripheral device. 

Setting positioning data with numerical 
values 

(The set data becomes the fixed data in 
<K11> the same servo program.) 

Positioning data AXIS 3, 200 
VELOCm 4MXMO 

Fig. 6.3 Example of Positioning Data Settlng by Numerical Designatlon 
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6.4.2 lndirect setting with word device (D, W) 

The word device (D, W) number is set for the positioning data desig- 
nated by the servo program. 

By changing the data assigned to the word device with a sequence 
program, more than one positioning control is possible with one servo 
program. 

(1) indirect data setting device 

The devices which can be used for indirect setting are the data 
registers (D) and link registers (W). 

(a) Data registers: 

DO to D799 (800 points) can be designated. 

Because data registers from 0800 to Dl023 are used by the 
PCPU OS, they cannot be used as the indirect setting device. 

(b) Link registers: 

WO to W3FF (1 024 points) can be designated. 

lndirect setting w%h a word device 
(Positioning is controlled with (Dl, W). 
(D5, D4), and (W11, W10) data.) 

<K11> 

ABSd 
Numerical value setting 

Positioning data AXIS 3, 

Fig. 6.4 lndirect Setting of Positioning Data Using Word Devices 

(2) Reading positioning data 

With indirect setting with word devices, the designated word 
device data is read when the PCPU executes the servo program. 

Therefore, to carry out positioning control, the servo program 
start request may only be given after setting the data for the 
devices used for indirect setting. 

setting of an axis number using a word device is not 
possible in the servo program. 

(2) Interlock must be taken so that the designated device data 
for indirect setting will not be changed until the designated 
axis receives the start signal; use the start receive signal 
(M2001 to M2008) to take interlocks. 

I If the data is changed before the start signal is received, 
positioning control will not be executed correctly. 
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6.5 Programming Sequence Program for Starting the Servo Program 

6.5.1 To execute selvo program only once 

The basic programming concept of a sequence program to execute 
the servo program only once by outputting the start request signal is 
described below. 

-- 

Start request I 
r--- 

PLS I:1!); Y 1 Mthe designated axis is not moving when the start re- 

qfi? quest is turned on, the exeoution request for the 

qi-4 SET ]:I@] OSFRP command is output 

The servo program start request is given with the 

After the completion of DSFRP command, the device 
designated in step (1) is reset 

(1) to (5): 

(1) : Start request leading edge detection flag (usable device: Y, M, L. S, B, F) 

(2) : Start receive flag (to be set by the number of axes designated by the servo program) 

(3) : DSFRP command execution request tlag (usable device: Y, M, L. S, B, F) 

(4) : Axis number designated by the servo program 

(5) : Servo program number to be started (KO to K4095) 

. . . . . . ._________._. . . . . . - - - - - - - . . . . . . . - - - - -~~~~~.. . . . . . . . - - - - - - - - - - -~~~. . . . . . . - -~~-~~~~~~~~~~~.. .7 

sample: 

(b) Sequence program example 

1) The sequence program to give the start request for servo program number I O U  which calls circular interpolation j 
with axis 3 and axis 4, when theX80 is turned on. 

(a) Conditions 

The flags to be used by the sequence program are indicated below. 

Fig. 6.5 Sewo Program Example 

Device No. 

M I 0  

MI  1 

M2003 

M2004 

Flag Name 

Start request registration flag 

DSFRP command execution request flag 

Start receive flag 
Axis 3 

Axis 4 



6.5.2 TO execute different programs continuously 

The basic concept of programming the sequence program that can 
execute two different servo programs continuously is described below. 

If the dcs gn~!cd axis has not srsrtea nhen tnc stin re. 
+CSI .s t.mcd on, tho rcq.est to cxccAc tne DSiRP 1 command is output. 

The servo program start request with the DSFRP com- 
mand is given. 

After the completion of the DSFRP command. the device 
designated in (1) is reset. 

The execution request flag (6) for the next DSFRP com- 
mand is set. 

After all axes have stopped, the execution request for 
the next DSFRP command is given. 

The servo program start request with the DSFRP com- 
mand is given. 

After the completion of the DSFRP command, the device 
designated in (6) is reset. 

: Start request leading edge detection flag (usable device: Y, M. L, S, B, F) 

: Start receive flag (to be  set by the number of axes designated by the servo program) 

: DSFRP command execution request flag (usable device: Y, M. L. S ,  6, F) 

: Axis number designated by the servo program 

: Servo program number to be started (KO to K4095) 

(6) : Start request registration flag (Y. M. L, S, B, F) 

Fig. 6.6 Sewp Program Start Sequence Program 
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6.5.3 To executethe same servo program repeatedly 

The basic concept of programming a sequence program that ex- 
ecutes positioning repeatedly called by the same servo program is . - 

described below. 

r--- If the designated axis has not started when the start 
SET 1; ( I j ;  , request is turned on, the request to execute the 

DSFRP command is output. 

DSFRPK{3jx14j1 , The sew0 program start request with the DSFRP oom. 
mand is given. 

r--- The device designated in (1) is reset when the end re  1 RST l~(l)~b' quest is turned on. 

(1) to (4): 

(1) : Start request leading edge detection flag (usable device: Y. M, L, S. B, F) 

(2) : Start receive flag (to be set by the number of axes designated by the servo program) 

(3) : Axis number designated by the Sew0 program 

(4) : Servo program number to be started (KO to K4095) 

Fig. 6.7 Sew0 Program Start Sequence Program 

IB INAI €623311 
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7. POSITIONING CONTROL 

7.1 Positioning Control Basics 

7.1 .I Positioning velocity 

The positioning velocity is set by the servo program. 

For details on the servo program, refer to  Section 4. 

The actual velocity used for positioning control is determined accord- 
ing to the positioning velocity designated by the servo program and 
the setting for the parameter (velocity limit). 

(a) If the positioning velocity designated by the servo program is 
smaller than the velocity limit, positioning is executed at the 
designated velocity. 

(b) If the positioning velocity designated by the servo program is 
larger than the velocity limit, positioning is executed at the set 
velocity limit value. 

Example: 

(1) When V 00000 mmimin"s designated by the servo program and 
the set velocity limit is '120000 mmimin", positioning is executed as 
indicated below. 

Acceleration t ime Deceleration t ime 

(2) When '120000 mmimin" is designated by the servo program and 
the set velocity limit is 700000 rnmimin", positioning is executed as 
indicated below. 

Positioning velocity 

Velocity l imit 

Acceleration time Deceleration t ime 
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7.1.2 Positioning velocity in the interpolation control mode 

The A73CPU sets the positioning velocity as the axis movement 
velocity of the axis in question. 

(I) Positioning of one axis 

For positioning control with one axis, the designated positioning 
velocity for the designated axis is used. 

(2) Linear interpolation control 

In the linear interpolation mode, the velocity of the control objec- 
tive is controlled at the designated velocity. 

The velocity of each axis is calculated by the A73CPU from the 
required travel distance of each axis. 

Therefore, if the positioning velocity setting is fixed, the control 
objective is moved at the same velocity even when the travel 
direction of the control objective changes. 

r.-.----------.....-..----------....----------....---------....-------....---- 7 

: Example: 

Linear interpolation of 2 axes ! 

Y 
Poskioning velocity of control j 

- - - - - - - - objective 

(to be set by the user) 

Vx, Vy: PosXioning velocity of 1/ _ . " :  V Y  each axis 
(calculated by the A73CPU) 

0 v x  , 
X 

0 ! 

(3) Circular interpolation 

In the circular interpolation mode, the velocity of the axes is 
controlled so that the angular velocity will be the designated 

a 
velocity. 



7.1.3 Control unit for one-axis positioning control 

When positioning control is executed for one axis, its control unit is 
the same as that designated with the fixed parameter. 

(In this control mode, the control unit designated by the parameter 
block Is ignored.) 

7.1.4 Control unit for interpolation mode 

(1) The control units set for the interpolation mode by the parameter 
block are compared to the control units set by the fixed 
parameter. 

If the control units set by the parameter block and the control 
units set bv the fixed oarameter are different. control starts in the 
following r;lanner. 

Parameter Block Interpolation Control Units 

mm inch degree PULSE 

:onditions There are axes for which can- There are There are 
or starting in- trol units, set by the fixed axes for axes for 
erpolation parameter, are either mm or which control which control 
:ontroI inches. units, set by units, set by 

the fixed the fixed 
parameter, parameter, 
are degrees. are pulses. 

>onditions The control uniis set for all axes do not agree with the inter- 
or a unit mis- polation control units set by parameter block. 
natch error 
,error code: 
$0) 

Starting of Interpolation 

Interpolation control starts in the interpola- 
tion control unit set by the parameter block 

If the control units of the axes for which in- 
tcrpolation control s exec~teo are tne 
same. the ntcrpolnton control is C X O C . ~ ~  
n me set contro bnts. 

f the control mits of the mcs for umch n- 
tcrpolnl on control is cnrr'eo our arc d 1- 
fcrcnt intcroola! on contro s excculcd in 
orderbf unit priority. 

[Priority order: 
PLS > degree > inches > rnrn] 

[Example]: For the axes for which 1000 PI 
and 10.000 inches are desi 
nated. 10.000 inches are a 
sumed to be 10000 PLS ar 
interpolation control is exec& 
in units of PLS. A 

(2) Control unit combinations are indicated below. 

mm inch degree PULSE 

mm 111 I 121 I 13 I 131 I 
\ ,  >-, >-, \-, 

inch (2) (1) (3) (3) 

degree (3) (3) (1) (3) 

PULSE (3) (3) (3) (1) 

pimq 
(1): Same units 

(2): Combination of mm and inches 

(3): Unit mismatch 
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(a) Same units (1) 

The positioning command value is calculated based on the 
set addresslaxis travel distance, positioning velocity, and 
electronic gear. Positioning control is executed according to 
the calculated result. 

(b) Combination of mm and inches (2) 

1) If the interpolation control unit is 'mm', the data set in 
'inches' is converted into 'mm' [(inches) x 25.41 and 
positioning command value is calculated based on the 
converted set addresslaxis travel distance, positioning 
velocity, and electronic gear. Positioning control is ex- 
ecuted according to the calculated result. 

2) If the interpolation control unit is 'inches', the data set in 
'mm' is converted into 'inches' [(mm) i 25.41 and position- 
ing command value is calculated based on the converted 
set addresslaxis travel distance, positioning velocity, and 
electronic gear. Positioning control is executed according 
to the calculated result. 

(c) Unit mismatch (3) 

1) If a 'unit mismatch' occurs, the axis travel distance and 
positioning velocity are calculated for each axis. 

i) Axis travel distance is converted to a value in units of 
PLS based on the electronic gear of the axis in question. 

ii) Positioning velocity is convened in a value in units of 
PLSlsec based on the electronic gear of the axis which 
agrees with the interpolation control units. 

Positioning command value is calculated based on the 
axis travel distance in PLS, velocity in PLSIsec, and 
electronic gear and positioning control is executed ac- 
cording to the calculated result. 

2) For the linear interpolation control for three axes, if there 
are two axes that have the same control unit as the inter- 
polation control unit, positioning velocity is calculated 
based on the electronic gear of the axis assigned with a 
smaller axis number of these two axes. 



. 7. PoslTloNlNG CONTROL /MELSEC-A 
7.1.5 When control unit is 'degrees' 

(1) Present value address 

When control unit is 'degrees', the present position address is 
the ring address, ranging from 0" to 360". 

359.99999" 359.99999" 

(2) Stroke limit setting 

The upper and lower limits of the stroke are in the range of 0" and 
359.999999 

(a) Settings to make stroke limit effective 

When the stroke limits are made effective, set the upper and 
lower stroke limits in the manner as indicated below. 

Note that the travel range is set in the CW direction from the 
lower limit to the upper limit. 

CW 

90. 

Zone B 

I )  To set the travel range in zone A: 

i) Lower limit ..... 315.00000•‹ 

ii) Upper limit ..... 90.00000•‹ 

2) To set the travel range in zone 8 :  

i) Lower limit ..... 90.00000" 

ii) Upper limit ..... 315.00000•‹ 

(b) Settings to make stroke limit ineffective 

To make the stroke limit ineffective, set the same value for 
both the upper and lower stroke limits. 

Control is possible regardless of the set stroke limits. 

POIN I 

Circular interpolation including the axis, for which the stroke limit 
is made effective, is not possible. r 
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(3) Positioning control 

(a) In the absolute mode (ABS[ I command) 

In the absolute mode, positioning is executed from the 
present position to the designated address selecting a 
shorter path. 

............................................................................. 
: Example: 

j (1) Present position: 315.00000" Designated address: 0" 

Positioning is executed in the CW direction. 

: (2) Present position: 0" Designated address: 315.00000•‹ 

Positioning is executed in the CCW direction. 

I315.RXW - (PI [o" - 315.COXWl 
0 ' 0" 

(I) In the absolute mode, positioning direction is influenced by the 
set stroke limits. Therefore, positioning is not always executed 
in the shorter path direction. 

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

Present position: 0" Designated address: 31 5.00000" 

Lower limit: 0" Upper limit: 345.00000" 

Positioning is executed in the CW direction. 

! 

.......................................................................... 
I) Positioning address: 0" to 360" I 

Positioning which requires more than one rotation must be 
programmed in the incremental mode. 



7. PoslTloNlNG CONTROL /MELSEC-A 
(b) In the incremental mode (INC[ I command) 

In the incremental mode, positioning direction is determined 
by the plus or minus sign preceding the axis travel distance. 

1) Plus ........ CW 

2) Minus ..... CCW 

POINT/ 

Positioning at a point exceeding 360" is possible. 

7.1.6 Stop processing and re-starting after a stop 

(1) If a factor to stop positioning occurs during positioning, stop 
processing is executed. 

Stop processings are classified into the following three types: 

(a) Processing 1 

Deceleration and stop controlled by the 'stop deceleration 
time' set in the parameter block. 

(b) Processing 2 

Deceleration and stop controlled by the 'immediate stop 
deceleration time' set in the parameter block. 

(c) Processing 3 

Immediate stop without deceleration. 

(2) The stop instruction and stop factor are active to either for in- 
dividual axes or for all axes. 

However, stop processing is executed for all interpolation axes if 
a stop instruction active to a single axis is input during control. 
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, External STOP 
signal ON 

External input RLS I OFF ; 1 ;=I error 
detection Yn8 ON 

PC ready M2iXQ 

I Emeraencv s t o ~  
signarfroni a ' 

peri heraldevice IBRLKI kev i n ~ u t  

13 A73CPU power OFF 

l4 1 Servo amplifier 
power OFF 

- 
Axis 

Individual 
axes 

All axes 

ndividual 
3x0s - 

Stop Processing Error 

Processing 1 
Minor error during zero 
return operation 

Processing 2 ! 
I 

Processing 1 or process- 
ina 2 accordina to the 
'sibo ~rocessik when I 

Processing 3' 1 
Processing 1 I 
Processing 2 

Minor error during zero 
return operation 

Processing 1 

Processing 3" - 

Processing 3' M9073 (WDT error) ON 

Major error during 
Processing 3' positioning 

(servo not installed) 

Parameter: Vslocity limit 

Actual 
deceleration time , 
Parameter: 
Deceleration time, I 
for atop 

<Processing 1 > 

Remark 

:1) Numbers 1 to 4 are 
used as the stop in- 
struction for the 
velocity control mode 
operation. 

decelerating (process 
ing 3). 

(3) Stop factor which re- 
yuires stop process 
mg 1 is ignored if it 
occurs during 
deceleration. 

(4) n stop factor requir- 
ing stop processing 2 
is Input after decelera 
tion has started 
during positioning 
control or due to the 

are switche&to the 
control according to 
processing 2. 

(5) Processing priority 
processing 1 < 
[processing 21 < 
(processing 3) 

(6) Processing 3 is an 
emergency stop con- 
trolled by hardware. 

C P I O C B 6 8 1 5  
stop factor stop factor 

<PrOCB88 2> 

Stop factor 

After an occurrence of stop 
factor for <process 2> 
during <process 1 >. 
stop processing is executed 

:Processing 3> according to <process 2> 
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7.2 One-axis Straight Positioning Control 

In this control mode, positioning of the designated axis is executed 
from the present position to the designated position. 

Positionina control is executed either in the absolute mode or in- 
cremental-mode called by the servo command (ABS-1 or INC-I). 

Servo Command 

Positioning Control Mode 

Number of axes to be controlled 

[ASS-I] [ INCI ]  

Absolute Incremental 

I 

Parameter block No. A 

Common 

I Torque limit I 

h i s  I o 

Dwell time 

Addressltravel distance 1 0 

A 

I Control units I A 

Command velocity 

I A 

Circular 
interpola- 
tion 

0 

Assist-point 

Radius 

Center I 

A 

block 1 A 

Velocity limit I A 

I Torque limit 1 A 

Acceleration time A 

Others I I 

STOP input deceleration processing 

Circular interpolation allowable error range 

A 

0: Items to be set always 

A: Items to be set as needed 

I ~ -- 

Velocity Change Possible 
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[Control contents] 

1 Absolute mode control (ABS-1) 1 
(1) Positioning control is executed from the present stop address 

(address given before positioning instruction) to the designated 
address. In the absolute mode, addresses are referenced to the 
zero point. 

(2) Positioning direction is determined by the relationship between 
the present and designated addresses. 

Example: 
Present address : 1000 
Designated address : 8000 
Positioning is executed as illustrated below. 

Designated 

r Present address r address j 
0 loo0 
I I I I I I I I I 

I I I 

zero point I i Positioning control 

, .- 
IB INN 66233A 
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Incremental mode positioning (INC-1) 

(1) Positioning control is carried from the present address to a point 
defined by the designated axis travel distance. 

(2) Positioning direction is determined by a plus or minus sign 
preceding the designated axis travel distance. 

(a) Plus (+) 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

/- Present position 

Reverse direction 
I 

Forward direction 

(Post on ng d rccl on Axs (Poslt on ng d rectton Axls 
travel d stance preceded 
oy a rn nds ( ) s gn) 

Example: 

Axis travel distance: -5000 

Positioning is executed as illustrated 

Present address 

-8000 -3000 -2000 -1WO 0 
I I I I I I I I I I 

I I 
-5000 I I 

Zero point 

Fig. 7.2 Positioning in the Incremental Mode 
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[Program example] 

The program for executing positioning control using the servo pro- 
gram No. 0 is explained below. 

(1) System configuration 

Controlled by A B S I  

/- 

Positioning start instruction 

(2) Positioning addresses and controlled axis 

Positioning control executed by calling the servo program No. 0 
is illustrated below. 

Controlled axis: Axis 4 

Zero point Present address Positioning address designated by 

\ \ / 
sew0 program No. 0 

, , 
0 loo00 80000 

(3) Timing chart 

The timing chart of positioning control called by the servo pro- 
gram No. 0 is indicated below. 

I O N  I 

PC ready M2000 I ' 

Start instruction X80 

I 

DSFRP command 
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(4) Servo program example 

Servo program No. 0, which calls the positioning control, is indi- 
cated below. 

- 

ABS-l l-axis straight positioning control 

AXIS4, Axis controlled : Axis4 

VELOCITY Positioning address : 80000 

Positioning velocity : 10000 

(5) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

PC ready ON 

t \ R S T  
C l R C U l T  E N D  

Servo program No. 0 
start instruction f lag 
(MI) is set atthe leading 
edge of X80 

Servo program No. 0 ex- 
ecution request 

M1 is reset after the 
completion of the ex- 
ecut~on request servo 
program No. 0. 



7.3 Two-axis Linear Interpolation Control 

In this control mode, linear interpolation control is executed from the 
present position to the designated position with the axes designated 
by the sequence program positioning instruction. 

Linear interpolation control for the two axes is executed in either the 
absolute mode or incremental mode. called bv the servo command 

Number of axesto be controlled I 2 

Addressbrave1 amount 0 

Common Command velocity I 0 

Circular 
mterpola- 
tion 

Dwell time I A 
M code A 

Servo Command [Aw21 [INGZ] 

Positioning Control Mode Absolute Incremental 

Processing 
- 

Contents 

Torque limit 

Assist-point 

Radius 

Center 

Control units A 

Veloc'tv limit A 

I Acceleration time I A 

Parameter Deceleration time I A 
block Immediate stop deceleration time A 

Torque limit A 

STOP input deceleration processing I A 

Circular interpolation allowable error range 

I I 

Velocity Change I Possible 

0: hems to be set always 

A: kerns to be set as needed 

Absolute mode control (ABS-2) 

(1) Linear interpolation is executed by the two axes from the present 
address (Xi, Y1) to the designated address (X2, Y2); the addres- 
ses (Xi, Y i )  and (X2, Y2) are referenced to the zero point. 

(2) Positioning direction is determined by the relationship between 
the present and designated addresses of each axis. 
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Forward direction 

A Present address (X l ,  Y1) 

"1 I ,lStop address (X2, Y2)I .....-- ~ - .  
Y-axis travel distance -31 . . - - - . . Resultant motion of X/Y linear 

Y. , , interpolation control 
! 

Reverse direction - I * Forward direction 
X X2 

8 8 

1 
Reverse direction X-axis travel distance 

ixample: 

Present address: (1000, 4000), Stop address: (1 0000, 2000) 

Linear in te rpo la t ion  control is executed as illustrated below. 

Y-axis 
14000 

Present address 

5000 10000 
I X-axis rnotlon amount I 

Stop address 

Fig. 7.3 Linear Interpolation in the Absolute Mode 
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I Incremental mode control (INC-2) I 
(I) Linear interpolation control is executed from the present address 

to the position, defined by the axis travel distance and direction 
in the servo program. 

(2) Positioning direction is determined by the plus or minus sign 
preceding the designated travel distance of each axis. 

(a) Plus (+) 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

Forward direction Forward direction: 
A Axis travel direction when - 

axis travel distance is 
Y ,  designated as a positive value 

Reverse direction: 
I Axis travel direction when 
I axis travel distance is 

designated as a negative valu 

Reverse X1 F o r w a r d  
direction - 0 --Present address direction 

1 - '5P p a x i s  travel distance] 
Reverse direction 

Example: 

X-axis travel distance: 6000, Y-axis travel distance: -2000 

Positioning control is executed as illustrated below:. 

axis travel distance 6000 

1 ;  
Y-axis travel 
distance -2000 

-soOO -. . - - - . - -. -. :/Stop position after lLW Positioning motion positioning 

Fig. 7.4 Linear Interpolation In the Incremental Mode 

, .-  
IB INN 66235A 
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[Program example] 

The program for executing two-axis linear interpolation control is ex- 
plained below. 

(1) System configuration 

Controlled by ABS9 

Positioning start instruction 680) 

Positionina control executed bv servo motors for axis 3 and axis 
4 is illustrated below. 

(2) Positioning addresses and controlled axis 

- 

- 

0 
(3) Positioning conditions 

(a) Positioning conditions are indicated below. 

Servo Program No. 

NO. 11 

Positioning velocity 

(b) Positioning start 

Leading edge (OFF + ON) of X80 

7-17 
18 lNAi 6 5 2 3 3  

Positioning called by 
servo program No. 11 

(40000, 50000) 

Positioning direction 
of axis 3 (0, 0) Positioning direction 

of axis 4 
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(4) Timing chart 

The timing chart for two-axis linear interpolation control called by 
the servo Droaram No. 11 is indicated below. 

Servo program No. 11 ti.., 
PC ready M2000 a ON 1 
Start instruction X80 I i 

DSFRP command 

M2003 OFF 

Start receive 
M2004 

OFF 

(5) Servo program 

Servo program No. 11, which calls the positioning control, is 
indicated below. 

<K11> 

Z-axis linear interpolation control 

Axis controlled: Axis 3 and Axis 4 

VELOCITY 30000 Positioning address [~~~~~ 
Posiiioning velocity: 30000 

(6) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

CU20083 

CPLS me 1 

CSET M 1  3 

nse7r u z p ~  t12,qer P K 
-DSFR D34 11 3 

CRST U1 3 

PC ready (M2000) ON 

I Servo program No. 11 
start instruction flag 
(MI) issetattheleading 
edge of X80 

Servo program No. 11 
execution request 

M I  is reset after the 
completion of the ex- 
ecutlon request servo 
program No. 11. 



7.4 Three-axis Linear Interpolation Control 

In this control mode, linear interpolation control is executed from the 
present position to the designated position with the three axes desig- 
nated by the sequence program positioning instruction. 

Linear interpolation control for the three axes is executed in either the 
aDsolute mode or the incremental mode, called by the servo command 

Servo Command [ABS-31 [INC-31 

Positioning Control Mode Absolute Incremental 

Number of nxes to be controlled 3 

I Parameter block No. A 

Common 

Circular 
interpola- 
tion 

Addressfiravel distance I 0 

command velocitv 0 

Dwell time A 

M code I A 

Torque limit 

Assist-point 

Radius I 
Center I 

'recessing 
3ontents Control units A 

Velocity limit A 

Acceleration time A 

parameter Deceleration time A 

Immediate stop deceleration time A 

1 1 Torque limit I - 
ation processing 

~ ~~ 

A 

lar inter~olation allowable error ranoe / 

Others rn 
I I I 

Velocity Change Possible 

0: ltems to be set always 

A: Items to be set as needed 
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[Control contents] 

Absolute mode control (AM-3) 

( I )  Linear interpolation is executed by the three axes from the 
present address (XI, Y1, Z i )  to the designated address (X2, Y2, 
23); addresses (XI, Y1,Z l )  and (X2, Y2,22) are referenced to the 
zero point. 

(2) Positioning direction is determined by the relationship between 
the present and designated addresses of each axis. 

[Positioning address (X2, Y2, Z2)] 

linear interpolatil 
contr 

\ 
verse direction v Forward direction 

Zero point 

Reverse direction Reverse direction 

xarnple: 

Present address: (1000, XXM. 1000) 

Positioning address: (4000. 8000, 4000) 
Linear interpolation control is executed as illustrated below. 

------- 
Forward'&edionf Positioning address (4000, 8000,4000) 

Fig. 7.5 Linear Interpolation in the Absolute Mode 

I Incremental mode control (INC-3) I 
(1) Linear interpolation control is executed from the present address 

to the position, defined by the axis travel distance and direction 
in the servo program. 
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(2) The positioning direction is determined by the plus or minus sign 

preceding the designated travel distance of each axis. 

(a) Plus (+) 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

Forward direction 

t 

I +?.I .-.- 

Forward direction I 

Reverse direction Forward direction 

Reverse direction 

Example: 

X-axis travel distance: 10000, Y-axis travel distance: 5000 

Z-axis travel distance: 6000 

Positioning control is executed as illustrated below: 

; \ - - - - - - - . - - - - - 
I \ 

Forward direction Positioning address 
(1 1300, 6300, 8000) 
Positioning travel 

Forward direction; 

Z-axis travel 
distance (6000) Present address 

, \ 5000 10000,  , 
-Forward 

X-axis travel distance (10000) direction 

Reverse direction 

Fig. 7.5 Linear Interpolation in the Incremental Mode 
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[Program example] 

The program for executing three-axis linear interpolation control is 
explained below. 

Linear interpola- 

I Positioning start instruction K80) 

(1) System configuration 

(2) Positioning addresses and controlled axes 

Positioning control executed with the servo motors for axis 1, axis 
2. and axis 3 is illustrated below. 

Positioning direction of axis 2 (forward direction) 

?:----- 
---- (5000. 4000, 3WO) 

Positioning called by servo 
Positioning direction program No. 21 
of axis 3 (forward 
direction) 

(reverse direction) -*-Positioning 50000 direction of axis I 
Zero point (reverse direction) (forward direction) 

(reverse direction) 

(3) Positioning conditions 

(a) The positioning conditions are indicated below. 

Sewo Program No. 

NO. 21 

Positioning mode Absolute 

Positioning velocity 

(b) Positioning start 

Leading edge (OFF -, ON) of X80 
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(4) Timing chart 

The timino chart for three-axis linear inter~olat ion control called 
by servo program No. 21 is indicated belo'w. 

Servo program No. 21 i 
mi PC ready (M2000) 

Start instruction X80 

(5) Servo program 

DSFRP command 

The servo program No. 21, which calls the positioning control, is 
indicated below. 

Start receive 

3-mis linear interpolation control 

AXISI, Axis controlled: Axis 1. Axis 2, and AXIS 3 
AXIS2, Axis1:500W 
AXIS3, 30000 Positioning address Axis 2: 4 M W  

VELOCrPl Axis 3: 30000 

Positioning velocity: 1 000 

M2001 ON 

M2002 :ON 

M2003 

(6) Sequence program example 

The sequence Droqram used to execute the servo Droaram is . - . - 
indicateb below. 

PC ready (M2WO) ON 

I I servo Droaram NO. 21 
start instFuction f lag 
(M23) is set at the rising 
edge of X80. 
Servo program No. 21 

I 
l R C U l T  E N D  

M23 is reset after the 
completion of the ex- 
ecut ion request fo r  1 servo program NO. 21. 



7.5 Circular lnterpolatlon Control by Designating on Asslst-Point 

In this control mode, circular interpolation control is executed by 
designating an end point address and an assist-point address. 

Circular interpolation control by designating an assist-point is ex- 
ecuted in the absolute mode or incremental mode called by the servo 
command (ABS f' or INC r ). 

Servo Command [ A s  r 1 I lNC r 1 
Positioning Control Mode Absolute Incremental 

Number of axes to he conbolled 2 

Common 

Parameter block No. A I 
Axis 0 

Addresshravel distance 0 

Command velocity 0 

Dwell time A 

M code I A I 
1 Torque limit 

Assist-pint 
Circular 

0 

interoola- Radius I I 
tion I 

Center I I 
Control units A 

Velocity lima A 

Acceleration time A 

parameter Deceleration time A 
Immediate stop deceleration time I A I 

Others r 
I 

Velocity Change Impossible I 
0: Items to he set always 

A: Items to be set as needed 



betwee" the start point (present) address and the assist-point 
address and the other between the assist-point address and the 
end point address, 

Forward direction Resulting travel of XIY circular 
interpolation control 

[End point address (XI, Y l ) ]  

/ x i s t  b d n t  address (X2. Y2)) 

I 
Start point address ( X O ,  YO) 

Reverse direction *- Forward direction 

Reverse direction Center 

7. PoslTloNlNG CONTROL /MELSEC-A 
[Control contents] 

Absolute mode control (ABS r ) 

(1) Circular interpolation is executed from the present address to the 
end point address, passing the designated assist-point address. 

(2) The center of the arc is defined at the intersection point between 
the two perpendicular bisectors: one bisects the linear distance 

- 

- 

(3) Setting range for end point and assist-point addresses: 
-223 to 223 

(4) Maximum radius: Zz3 

7 - 25 
I8 INAI 56233~A 

Fig. 7.7 Circular Interpolation Control in the Absolute Mode 

'. Center of aro 

Fig. 7.8 Maximum Arc 
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lncremental mode control (lNC f' ) 

( I )  Circular interpolation is executed from the present address to the 
end point address, passing the designated assist-point address. 

(2) The center of the arc is defined at the intersection point between 
the two perpendicular bisectors: one bisects the distance be- 
tween the start point (present) and the assist-point and the other 
between the assist-point and end point. 

[Assist point] 

direction Startr 

' I 
Zero point 

Flg. 7.9 Circular Interpolation in the lncremental Mode 

(3) Setting range for travel distance to end or assist-points: 
o to k ~ 2 3  

(4) Maximum radius: 223 

If a designated end point or assist-point causes the radius to 
become areater than 223. an error will occur at the start of inter- 
polation;'ihe error code (107) is stored in the data register. 

Center of arc 
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[Program example] 

The program for carrying out circular interpolation control is explained 
below. 

(1) System configuration 

Circular inter- 
polation control 
is executed. 

Positioning start instruction w80) 

Positioning addresses and controlled axes 

Positioning control executed by the servo motors for axis 1 and 
axis 2 is illustrated below. 

Positioning direction of axis 2 
(forward direction) 

Assist point (40000, 50000) 

~(10000. 

Positioning direction of axis 1 
50000 80000 (forward direction) 

Positioning conditions 

(a) The positioning conditions are indicated below. 

I 
- 

(b) Positioning start 

Leading edge (OFF -. ON) of X80 

Item 
I 

Servo Program No. 

No. 31 

Positioning mode Absolute 

Positioning velocity I I wo I 
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(4) Timing chart 

The timing chart for circular interpolation control called by No. 31 
servo program is indicated below. 

No. 31 servo program 

.* 

PC ready (M2000) 

Start instruction X80 

DSFRP command *I!, ,N, 

Start receive 
I M2001 OF 

M2002 OFF 

(5) Servo program 

Servo program No. 31, which calls the circular interpolation con- 
trol, is indicated below. 

AXISI, 
AXIS-2, 

VELOCW 
ASSIST P. I, 40000 

ASSIST P. 2, 5W00 

Circular inter olation control with 
- assist-point &signation 

Y Axis controlled: Axis 1 and Axis 2 
Axis1:8W00 

End point address 4 his 2: 
1 Positioning velocity: 1000 

Axis1:4MXM 
Assist-point address: 4 Axis 2: 5W00 

(6) Sequence program example 

The sequence program used to execute the servo program is 
indicated ~ ~ I O W . ~ ~ N O  program No. 31 start instruction flag (M33) 
is set at the leading edge of X80. 

PC ready ( M m )  ON 
~ ~ 2 0 0 0 3 )  4 CI3$;tion ofX80 leading 

CPLS M31 

Servo program No. 31 
start instruction flag 
(M33) is sat at the rising 
edge of X80 
Servo program No. 31 

t i9074 H33 M??01 Hq082 
-1 

P 
i C D S F R  D IZ  3 1  execution request 

t C I R C U  1 END 

M33 is reset afler the 
completion of the ex- 
ecution request for 
servo program No. 31 
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7.6 Circular Interpolation Control by Designating the Radius 

In this control mode, circular interpolation control is executed by 
designating the end point address and radius. 

Circular interpolation control by designating the radius is executed in 
the absolute mode or incremental mode, called by a servo command 
(ABS C\ , ABS G) , ABS o , ABS W , INC C1 , INC G) , 
INC V , INC ). 

[ABS [ABS [ABS [ABS [INC [INC [INC [INC 

Sewo Command 

Positioning Control Mode 
~ O w C ( r ( O v C ,  

Absolute Incremental 

Number of axes to be controlled 2 

Parameter block No. A 

Axis 0 

Addressitravel distance 0 

Sommon Command velocity 0 

h e l l  time A 

M code A 

Torque limit 

Assist-point 
Circular 
interpola- Radius 0 
lion 

Center I 
I control units I A 

I Velocitv limit 1 A 

Acceleration time A 

parameter Deceleration time A 

block Immediate s t o ~  deceleration time 1 A 
I 

Torque limit A 

STOP input deceleration processing A 

Circular interpolation allowable error range A 

Mhers I 
Velocity Change I Impossible 

0: Rems to be set always 

A: Rems to be set as needed 
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[Control details] 

The servo commands and the related control contents are summarized 
in the table below: 

Servo Motor I Rotation Direction 

b I 
CCW 

Center Angle Positioning Path 

Positioning 

;tart point f l  
Center point Radiuc End point 

tart point 8 <18W 
Positioning 
oath 
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Absolute mode control (ABS 0 , ABS G) , ABS u , ABS '3 ) 

( I )  Circular interpolation is executed from the present address to the 
end point address along an arc of the designated radius. 

(2) The center point of the arc is the intersection point between the 
perpendicular bisector of the line defined by the start and end 
points and the arc of the designated radius R drawn around the 
start point. 

[ 1: The data to be set 
Forward direction 

Resulting travel of X/Y circular 
lnterpoiation control 

[End point address (X I .  Y1)I 

t 
Reverse direction 

Fig. 7.10 Circular Interpolation i n  the Absolute Mode 

(3) Setting range of end point address: -223 to zZ3 

(4) Maximum radius: Zz3 

~ i g .  7.11 Maximum Arc 
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[Program example] 

The program for executing circular interpolation control by designat- 
ing the radius is explained below. 

(1) System configuration 

Circular inter- 
polation control - A746 /T-- tsex8culed 

I Positioning start instruction (X80) 

(2) Positioning addresses and controlled axes 

Positioning control executed by the servo motors for axis 1 and 
axis 2 is illustrated below. 

Positioning direction of axis 2 (forward direction) 

Positioning called by servo 

Start point 300001-< (1 OOOO,~OOOO) 

bverse  direction)^ 100000 axis Positioning t (forward direction direction of 

Zero point 1WOO Radius 
8 W O O  

Reverse direction Arc center 

(3) Positioning conditions 

I 

Posnioning mode Absolute I 

(a) The positioning conditions are indicated below. 

I 
Positioning velocity 1 loo0 I 

hem 

- 

(b) Positioning start 

Leading edge (OFF -. ON) of X80 

S e ~ o  Program No. 

No. 41 
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(4) Timing chart 

The timing chart for circular interpolation control called by the No. 
41 servo program is indicated below. 

ON I 
o g  ' 

PC ready (M2000) ON / 
Start instruction X80 I !  

/_! 

DSFRP command - 

Start receive I 

(5) Servo program 

Servo program No. 41, which calls the circular interpolation con- 
trol, is indicated below. 

<K41> 
Circular interpolation control with 
assist-point designation 

AXIS-I, Axis controlled: Axis 1 and Axis 2 

AXIS2, End point address 

RADIUS Positioning velocity : 1OOO 

I Radius : 8W00 

(6) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

PC ready (M2W)  ON 

1 f;;;tionofX80 leading 

2  CPLS PI41 

S e ~ o  program No. 41 
start instruction flag 
(M43) is set at the rising 
edge of X80 
Sew0 program No. 41 

P 
C D S F R  D I Z  4 1  execution request : M43 is reset after the 

R S T  n 4 3  completion of the ex- 
ecut ion request  for  
servo program No. 41 

IB I N N  66233A 
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7.7 Circular lnterpolatlon Control by Deslgnatlng the Center 

In this control mode, circular interpolation control is executed by 
designating the end point address and the arc center. 

Circular interpolation control by designating the arc center is executed 
in the absolute mode or incremental mode called by the servo com- 
mand 
(ABS , ABS d , ABS , ABS , INS , INS c) , 
INS , INS ). 

Number of axes to be controlled I 2 

- 

Servo Command 

Positioning Control Mode 

1 Common 

[ A s  

I 

I 

Circular 
interpola- 
tion t 1 M code 1 A 

[ A e  

dl 

Parameter block No. 

I Torque limit I 
Assist-point 

Radius I 

Absolute 

A 

~ . . . 
I 

Center 0 

Incremental 

[INC 

G I  

[INC 

c r l  

'recessing 
:ontents 

I Circular Internolation allowable error ranae I A 

I pammeter 
block 

Control unit 

Velocity limit 

Acceleration time 

0: nems to be set always 
A: kerns to be set as needed 

A 

A 

A 

Deceleration time 

I I I 

A 

Velocity Change 

Immediate stop deceleration time I A 

Impossible 
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[Control details] 

The servo commands and the related control contents are summarized 
in the table below: 

Servo Motor I 'Ornrnand I Rotation Direction I CenterAngie Positioning Path 

e i t i 0 n i n . g  path 

tart point < 8 <180; End Polnt "-" .< Center point 

,,Canter point 

Absolute mode control (ABS n , ABS Vj ) 

(1) Circular interpolation is executed from the start point address to 
the end point address along the arc which has its radius defined 
by the distance between the start point address and the desig- 
nated center point address. 

* [ 1: The data to be set 

Forward direction Resulting travel of XIY circular 
I interpolation control 

[End point address (XI .  Y l ) ]  

Positioning velocity 

Reverse direction 

Fig. 7.12 Circular Interpolation i n  the Absolute Mode 





1 I: Data to be set 

Forward direction 

1 nesu~ting travel in XIY circular interpolation (INc(;) mode) 
d 

l A?- [End point address 1x1, Y l ) ]  

I / [Positioning velocity] 

R B Y B ~ S B  direction 

[Arc center point] 

Reverse direction 

INC n I 

Forward direction 
A C (;) mode) 

Arc center 

Radius 

(start point = 

lend point)& 
Reverse direction - I -, - Forward direction 

t 
Reverse direction (INC mode) 

Fig. 7.16 Positioning Along a Full Circle 
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(3) Setting range for arc center and axis travel distance to end point: 

o to +1-z23 

(4) Maximum radius: z~~ 
If a designated end point or arc center causes the radius to 
become greater than 223, an error will occur at the start of inter- 
polation; the error code (1 07) is stored in the data reaister. 

Arc center 

Fig. 7.17 Maximum Arc 

[Program example] 

The program for carrying out circular interpolation control by desig- 
nating the arc center is explained below. 

(I) System configuration 

Circular inter- 
polation control 

- A74B 7 IS executed 

Positioning start instruction (X80) 
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(2) Positioning addresses and controlled axes 

Positioning control executed by the servo motors for axis 1 and 
axis 2 is. iliustrated below. 

Positioning direction of axis 2 (forward direction) 

Start point address 
(11459, 30000) 

called by servo 
program No. 51 

po in t  address] (78541, 30000), 

1 [Arc center address1 
I 1 .  

;(45000, 20000) , Positioning direction of 
0 I 10000 45000 78541 ' axis 1 (forward direction) 

(3) Positioning conditions 

(a) The positioning conditions are indicated below. 

Servo Program No. 

No. 51 

Positioning mode Absolute 

Positioning velocity 

(b) Positioning start 

Leading edge (OFF -. ON) of X80 
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(4) Timing chart 

The timing chart f o r  circular interpolation control called by No. 51 
servo program is indicated below. 

Servo program No. 51 % . . 
ON j 

OFFJ ' 
PC ready (M2000) ON i 

0% h Start instruction X80 I ! 

DSFRP command 

Start receive 
M2001 OFF 

M2002 OFF 

(5) Servo program 

Servo program No. 51, which calls the circular interpolation con- 
trol, is indicated below. 

I 
Ass (9 

AXIS-1. 78541 

AXIS-2, 3MXX) 

VELOCrPl 1000 

CENTER 1 45000 

CENTER2 20000 

Circular interpolation control with 
- arc center 
7 r Axis controlled: Axis 1 and Axis 2 

End point address 
1 

L Positioning velocity: loo0 

(6) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

C P L S  M 5 1  

CSET M 5 3  

P 
CDSFR 0 1 2  5 1  

CRST N53 

ClRCUlT END 

PC ready (M2-333) ON 

Detection ofX80 leading 
edge 

Servo program No. 51 
start instruction flag 
(M53) is set at the rising 
edge of X80 
Servo program No. 51 
execution request 
M53 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 51 



7.8 One-axis Incremental Feed Control 

In the incremental feed control mode, positioning control is:executed 
to feed the axis designated by the sequence program positioning 
instruction the designated travel distance from the present position. 

The incremental feed control mode is called by servo command FEED- 
1. 

Servo Command [FEED11 

Positioning Control Mode Incremental 

Number of axes to be controlled? 1 
- 

Parameter block No. A 

Axis I o - - 
I 

Addressltravel distance 0 

Common Command velocity I 0 

hvel l  time A 

M coda I A 

1 Torque limit 

Assist-point 
Circular 
interpola- Radius 
tion 

Center 

Control units A 

Velocity limit A 

Acceleration time A 

Deceleration time A 
block Immediate stop deceleration time A 

Torque limit A 

STOP input deceleration processing A 

Circular interpolation allowable error range 

Others r 
Velocitv Change I Possible I 

~- - 

0: Items to be set always 

A: Items to be set as needed 



(1) Taking the present position as the reference position (0), 
positioning control is executed to feed the axis the designated 
distance. 

(2) The positioning direction is determined by the plus or minus sign 
preceding the designated travel distance. 

(a) Plus (+) ! 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

Present Incremental feed called by the FEED-1 command 

f 
position v 

A 

Reverse Fomard 
direction direction 

I 
I f 

0 t 

Positioning control direction 

(Positioning + (Positioning 
direction: direction: 
Axis travel d is  Axis travel d i s  
tance preceded tance receded 
by a minus (-) by a Prus (+I DSFRP 
sun) sign) command 

Operation timing 

7. ~oslTloNlNG CONTROL /MELSEC-A 
[Control contents] 

a 

0 

7-42 
IB IN/U 66233A 

Fig. 7.18 One-axis Incremental Feed Control 

Do not set '0' for the travel distance in incremental feed. I 
I If '0' is set for incremental feed distance, the incremental feed is 

completed before incremental feed is executed. I 
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[Program example] 

The program used to execute one-axis incremental feed control 
repeatedly is explained below. 

(1) System configuration 

Incremental feed 
control is execuied 

I Positioning stall instruction (X80) 

(2) Incremental feed control conditions 

(a) The incremental feed control conditions are indicated below. 

Setting 

Servo program No. No. 300 

Controlled axis Axis 4 

Control velocity 

Axis travel distance IWWD 

(b) lncremental feed start instruction 

Leading edge (OFF + ON) of X80 

(c) lncremental feed end instruction 

Trailing edge (OFF + ON) of X81 
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(3) Timing chart 

The timing chart of the incremental feed called bv servo Droaram . - 
No. 300 isillustrated below. 

I 
Servo program No. 300 'OOOOF--/"\ A r 

Start lnstruction X801 

DSFRP command 

Start receive (M2004) 

(4) Servo program example 

Servo program No. 300, which calls the incremental feed control, 
is indicated below. 

FEED 1 l-axis incremental feed control 

Axis controlled : Axis 4 

VELOCrrY Positioning address : 80000 

Positioning velocity : 10000 

(5) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

Cfl2888> 

CPLS 11388 7 

CSFT 11381 3 

P K 
CDSFR D I  3 8 8  3 

CRST 11381 3 

PC ready ON 

Servo program No. 300 
start lnstruction flag 
(M301) is set at the 
rlslng edge of X80 

M301 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 300 
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7.9 lncremental Feed Control i n  the Two-axis Linear Interpolation Mode 

In this control mode, incremental feed control is executed with the two 
axes designated by the sequence program positioning instruction 
from the present position to the designated position; the motion of the 
two axes is controlled in the two-axis linear interpolation mode. 

lncremental feed control in the two-axis linear interpolation mode is 
called by servo command FEED-2. 

I Parameter block No. I A 

Servo Command I [FEED-21 

Positioning Control Mode Incremental 

Common 

Nlmber of axes to be controlled I 2 

hvel l  time 

I Control units I A 

Axis 

AddressRravel distance 

Command velocity 

A 

Circular 
interpola- 
lion 

0 

0 

0 

M code I A 

Torque limit 

Assist-point 

Radius 

Center 

~ - 

Circular interpolation allowable error range 1 
I I 

p~ 

Parameter Deceleration time 

Others 0 

A 

block Immediate stor, deceleration time I A 

0: Items to be set always 

A'. nems to be set needed 

1 I I 
Velocity Change Possible 
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[Control contents] 

(1) Positioning control is executed from the present position, which 
is taken as 'O', to the position defined by the travel distance and 
direction in the servo program. 

(2) Positioning direction is determined by the plus or minus sign 
precedingthe designated travel distance of each axis. 

- 

(a) Plus (+) 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

Forward direction 

- - - - - - - 

[Y-EXIS travel [Positioning 
distance] direction] 

t 

Reverse I  orw ward direction 

Positioning control direction 

\I /Incremental feed called by FEED-2 

p z z z q  

I 
DSFRP 
command ) Reverse direction 

Present posltion 

Fig. 7.19 incremental Feed in 2-axis Linear Interpolation Mode 

set '0' for the travel distance in incremental feed. I 
I If 'Ow is set for incremental feed distance, the following processing 

will occur. I 
I (a) If the setting is '0' for both axes, incremental feed is com- 

pleted before incremental feed is executed. I 
(b) If '0' is set for either of the axes, the other axis is moved; 

incremental feed is, however, not carried in the correct 
positioning velocity. 

7-46 
18 INN 66233A 
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[Program example] 

The program used to execute incremental feed control in the 2-axis 
linear interpolation mode is explained below. 

(1) System configuration 
Incremental 
feed control 

/ is executed 

Positioning start instruction (X80) 

(2) Incremental feed control conditions 

(a) The incremental feed control conditions are indicated below. 

I 

~ - 

(b) Incremental feed start instruction 

Leading edge (OFF + ON) of X80 

Servo program No. 

Controlled velocity 

Control axis 

Axis travel distance 

No. 310 I 
1oMXl 

Axis 2 Axis 3 

5WOM) 1 300000 
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(3) Timing chart 

The timing chart for incremental feed in the 2-axis linear interpola- 
tion mode called by servo program No. 310 is illustrated below. 

I 

I 1  I 
I 

PC ready (M2000) I I I I I 

I 
I 
I 

Start instruction X80 

DSFRP command 

Start receive (M2002) 

Start receive (M2003) 

(4) Servo program example 

Servo program No. 310, which calls the incremental feed control 
in the 2-axis linear interpolation mode, is indicated below. 

<K310> 
Incremental feed control in the 
2-axis linear interpolation mode 

AXIS2, Axis controlled :Axis 2, Axis 3 

Axis travel distance : 
VELOClPl 

Positioning velocity : IMXX) 

(5) Sequence program example 

The sequence program used to execute the servo program is 
indicated below. 

CPLS 11318 

CSET M 3 1 I  

PC ready ON 

Servo program No. 310 
start instruction flag 
(M311) is set at the 
rislng edge of X80 

Servo program No. 310 
'execution request 

M311 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 310 

7-48 
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7.10 Incremental Feed Control In  Three-Axis Linear Interpolation Mode 

In this control mode, incremental feed control is executed with the 
three axes designated by the sequence program positioning instruc- 
tion from the present position to the designated position; the travel of 
the two axes is controlled in the two-axis linear interpolation mode. 

Incremental feed control in the three-axis linear inter~olation mode is 
called by servo command FEED-3. 

Servo Command [FEEDd] 

Positionina Control Mode I incremental 

Number of axes to be controlled 3 

Parameter block No. A 

Axis 0 

Addresdtravel distance 0 

Common Command velocity 0 

Dwell time A 

Assist-point 
Circular 
interpola- Radius 
tion 

Center 

Control units A 

Velocity limh A 

Acceleration time A 

Parameter Deceleration time 'A  

block Immediate stop deceleration time A 

Torque limit A 

STOP input deceleration processing A 

Circular interpolation allowable error range 

Others 1 
I I 

Velocitv Chanae Possible - I 

0: ltems to be set always 

A: ltems to be set as needed 
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(1) Positioning control is executed from the present position, which 

is taken as 'O', to the position defined by the travel distance and 
direction in the servo program. 

(2) Positioning direction is determined by the plus or minus sign 
- 

preceding the designated travel distance of each axis. 

(a) Plus (+) 

Positioning in the forward direction (addresses increasing) 

(b) Minus (-) 

Positioning in the reverse direction (addresses decreasing) 

Positioning control direction (Operation1 

Forward direction v / 
incremenial feed called by FEED-3 

distance] 

Reverse direction Forward 

w-axis tr 
Reverse 

- [Posiiioning direciion] 
[Command 
velocity] -1 i7 

travel distance] 

direction d 
DSFRP command 

aw l  distance] 

direction 

Fig. 7.20 Incremental Feed In 3-axis Linear Interpolation Mode 

3 
Do not set '0' for the travel distance in incremental feed. 

If '0' is set for incremental feed distance, processing is as indi- 
cated below: 

(a) If the setting is '0' for all axes, incremental feed is completed 
before incremental feed is executed. 

(b) If '0' is set for one of the three axes, the other axes are 
moved; incremental feed is, however, not executed in the 
correct positioning velocity. 
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[Program example] 

The program used to execute incremental feed control in the 3-axis 
linear interpolation mode is explained below. 

(1) System configuration 

Incremental 

Positioning start instruction (X80) 

(2) lncremental feed control conditions 

(a) The incremental feed control conditions are indicated below, 

I Itern 1 Settino I 

I I I I 

(b) Incremental feed start instruction 

Leading edge (OFF + ON) of X80 
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(3) Timing chart 

The timing chart for incremental feed in the 3-axis linear interpola- 
tion mode called by servo program No. 320 is illustrated below. 

I I 
PC ready (M2000) I 

I 
Start instruction X80 

I 

OSFRP command 

Start receive (M2001) 

Start receive (M2002) 

Start receive (M2003) 

(4) Servo program example 

Servo program No. 320, which calls the incremental feed control 
in the 3-axis linear inter~olation mode, is indicated below. 

Incremental feed control in the 
3-axis linear interpolation mode 

Axis controlled: Axis 1, Axis 2, Axis 3 

Axis 1 5MX) 

Positioning address: Axis 2 4WO 
VELOCITY Axis 3 3MX) 

I I \ Positioning velocity: loo0 
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(5) Sequence program example 

The seauence Droararn used to execute the servo oroararn is . - . - 
indicated below. 

Detection of X80 leading 

Servo program No. 320 
start instruction flag 

rising edge of X80 

ti9874 n 3 2 2  t i2881 ~ 2 8 8 2  n z 8 8 3  Servo program No. 320 
execution request 

M322 is reset after the 
completion of the ex- 
ecution reauest  for 

i servo No. 320 
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7.11 Velocity Control 

The velocity of the axis designated by the sequence program is con- 
trolled. 

Velocity control is executed by designating the servo command [VF 
(forward) and VR (reverse)]. 

Servo Command [VFI [VRI 

Positionino Control Mode I - 

Number of axes to be controlled I 1 

. - 
Addresshravel distance 

Common Command velocity 0 

h e l l  time 

M code I A 
Tomue lim% ~ ~~ ~ I .~~~~~~ I 
Assist-point 

Circular 
interpola- Radius 
tion 

ccntar I - -. . . - . I 
Control units A 

~e~oc i tv  limit I A 

I Acceleration time I A 

Parame.-. I Immediate stop deceleration time I A 

*e, I Deceleration time A 

I Toraue limit I A 

STOP input deceleration processing A 

Circular interpolation allowable error range 
I I 

I 
Others 

I I 
Velocity Change Possible 

0: Items to be set always 

A: Items to be set as needed 
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[Control details] 

(1) After motor rotation is started, the motor is controlled at the 
designated velocity until a stop instruction is input. 

(a) VF ..... Start of forward motion 

(b) VR ..... Start of reverse motion 

(2) The present value remains '0'. 

Fig. 7.21 Velocity Control 

(3) Stop instruction and stop processing 

The stop instructions used in the velocity control mode and the 
corresponding stop processing are summarized in the table 
below. 

Table 7.1 Stop Instructions and Stop Processing 

*These instructions are effective during deceleration due to an 
external STOP signal or stop instruction (YnO). The deceleration 
processing is carried out according to the 'immediate stop 
deceleration time' when the stop condition is received. 

Velocity limit 
- - - - - . . - 

External STOP signal or stop instruction 

t 

Stop Instruction 

Exiernal stop sig- 
nal 

Stop instruction 
(vno) 

Immediate stop * 
instruction Vnl) 

Emergency stop* 
signal from a 
peripheral device 

J 
Operation velocity Emergency stop signal given by a peripheral 

I device or an immediate stop instruction 

Axis 

Desig- 
nated 
axis 

Stop Condition 

OFF - ON 

Stop Processing 

Deceleration and stop controlled by the 
'stop processing when stop signal is 
input' set in the parameter block. 

Deceleration and stop controlled by the 
'stop deceleration time' set in the 
parameter block. 

Key input All axes 

Deceleration and stop controlled by the 
'immediate stop deceleration time' set 
in the parameter block. 

Deceleration and stop controlled by the 
'immediate stop deceleration time' set 
in the parameter block. 
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[Caution] 

(1) With the absolute value system, the command present position 
data is not reset to '0' after the execution of the velocity control 
if the following operation is executed. 

(a) Resetting with the RUN key switch 

(b) Turning the servo power on 

(2) It is not possible to set the dwell time. 

[Program example] 

The servo program that calls the velocity control mode is explained 
below. 

(1) System configuration 

Velocity control is 
A74B _ y- 

Positioning start instruction (X80) 

(2) Velocity control conditions 

(a) Velocity control conditions are indicated below. 

Setting 

Servo program No. No. 91 

Control axs Axis 1 

Control velocity 

Rotation direction Forward 

(b) Velocity control start instruction 

Leading edge (OFF + ON) of X80 

(c) Stop instruction 

Trailing edge (ON -. OFF) of X80 



(3) Timing chart 

The timing chart for velocity control called by the servo program 
No. 91 is indicated below. 

OVJ : I 
PC ready (M2000) I I 

ON I I / < ,  
OFF 

8 I 

Start instruction X80 
! I 

! I 

DSFRP command 

Start receive M2001 OFF 

Stop instruction YO 
OFF 

I (4) Servo program 

Servo program No. 91, which calls the velocity control, is indi- 
cated below. 

Velocity control (forward) 

AXIS-1 Axis controlled: Axis 1 

Positioning velocity: 3000 



7. PoslTloNlNG CONTROL /MELSEC-A 
(5) Sequence program 

The sequence program used to execute the servo program is 
indicated below. 

I '  CSET 1194 

?PI C S E T  R93 

PC ready (M2000) ON 

Detectionof X80 leading 
edge 

Detection of X80 trailing 
edge 

Sewo program No. 91 
start instiuction flag 
(M93) is set at the lead- 
ing edge of X80. 
Sewo program No. 91 
execution request 

M93 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 91. 

The stop instruction 
(YW) is turned off when 
Axis 1 stops. 



7.12 Velocity/Position Switchover (VIP) Control 

7.1 2.1 Starting VIP control 

The control mode is changed from velocity control to  position control 
for the axis designated by the sequence program positioning instruc- 
tion. 

VIP control is called by the following servo commands: [VPF (forward 
rotation), VPR (reverse rotation), VPSTART (re-start)]. 

Sew0 Command W'FI [VpRl 

Positioning Control Mode incremental 

Number of sxes to be controlled I 1 

Parameter black No. A 

Axis I 0 

Addressitravel distance 0 

Common Command velocity 0 

Dwell time I A 

M code A 

Torque h i t  A 

Assist-point 
Circular 
interpoia- Radius 
lion 

Center 

Control units 

Velocity limit A 

Acceleration time A 

Parameter Deceleration time A 

Immediate stop deceleration time A 

Torque limit A 

STOP input deceleration processing A 

Circular interpolation allowable error range 

Others I I I I 
Velocity Change Possible 

0: kems to be set always 

A: Items to be set as needed 
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[Control detalls] 

(1) Just after the servo motor starts, the control starts in the velocity 
control mode; the control mode is then changed to position 
control when the external CHANGE signal is received. After the 
control mode is changed to position control, positioning is ex- 
ecuted to move the axis the designated distance. 

(a) VPF ..... Start in the forward direction (addresses increasing) 

(b) VPR ..... Start in the forward direction (addresses decreasing) 

(2) The external CHANGE signal is effective while Yn5 (VIP control 
enabled) is on. 

If Yn5 is turned on after the CHANGE signal is turned on, the 
control mode remains in as velocity control. 

v r Set axis travel dist 

r t 
[Velocity control mode] [Position control mode] . - Y 

I h, 
I I 

--I 
VIP control enabled signal OFF 
Yn5 % ,  i 
External CHANGE signal 

(3) The command position data is updated in the velocity control 
mode. 

The command position data is calculated the after the stop as 
indicated below. 

Command position Address before the I +  Axis travel distance 
[data ah.  the stop ] = [ start of velocity control during velocity control 

Axis travel distance 
during position control I 

The external CHANGE signal is the signal input to the DOGICHANGE terminal on the 
A70SF. For details, refer to the A73CPU User's Manual. 



After starting the VIP control mode, it is possible to change the 
set axis travel distance in the position control mode. Follow the 
steps below. 

(a) The axis travel distance is indirectly set with the servo pro- 
gram by the data registers (2 word register) as indicated 
below. 

7. PoslTloNlNG CONTROL /MELSEC-A 
(4) Changing the set axis travel distance during velocity control 

? - 
I I 

L. 

a 

7-61 
B (NAi 56233A 

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

Ixample: 

The servo program which calls the following control is shown below: 

Axis controlled : Axis 4, 

Velocity control : Velocity of 50000 in the forward direction 

Position control : Axis travel distances set for D875 and D876 

The control starts in the velocity control mode and is changed to 
the position control when the external CHANGE signal is turned on. 

Indirect designation of 
axis travel distance 



7. POSITIONING CONTROL 

(b) The sequence program stores the axis travel distance to the 
travel distance change data registers while velocity control is 
executed. The axis travel distance stored in the designated 
axis travel distance change data register is set as the axis 
travel distance for position control when the external 
CHANGE signal is turned on. 

Velocity control Position control 
--I.- +I 

- t 
I Axis travel distance can be changed 

External CHANGE signal 
OFF 47l 

I I 
Axis travel distance i) 

change data register 
PI x P2 I!] x P3 

7 

P2 is set as travel distance 

(5) Axis travel distance data storage area 

The distance that an axis has moved in the position control mode 
is stored in the area storing travelling distance after near-zero 
point signal is turned on. Refer to Section 3.4.1. 



If both the Yn5 and CHANGE signals are on when the control is 
started, only position control is executed 

7. PoslTloNlNG CONTROL /MELSEC-A 
[Caution] 

(1) Items checked when the external CHANGE signal is turned on 

The control mode will only be changed from velocity control to  
position control when the CHANGE signal is turned on when all 
of the following conditions are met. 

(a) Start receive flag (M200n) is set. 

(b) Started in the VIP control mode and the current control is 
executed in the velocity control mode. 

(c) The VIP control enabled signal (Yn5) is on. 

(2) Cases where velocity control is skipped 

- 

a 

7-63 

In this case, the velocity control signal (Yn4) is not turned on. 

I1 both the Yn5 and CHANGE signals are 
on at the start of control, only position 
control is executed. 

Velocity of position change flag 

(Y"5) 
Velocity of position change signal OiC 
(CHANGE) cr: , 
DSFRP command cZF 
velocity control signal (Xn4) ' O:A 

Velocity of position change latch d 
(Y"5) 
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(3) If 'set travel distance in position control' 'deceleration distance'. 

(a) If the axis travel distance is smaller than the distance required 
for deceleration forthe current velocity, deceleration process- 
ing is executed at the point where the CHANGE signal is input. 

(b) The difference between the distance travelled to 'decelerate 
to stop' and the axis travel distance in the position control 
mode is the overrun distance. 

In this case, the error detection signal (Xn7) is turned on and 
the error code (209) is stored in the data register. 

(c) The positioning complete signal (Xnl) is not turned on. 

Axis travel distance in the 
position control mode 

Velocity of position change flag 

Wns) 

(CHANGE) 
Velociw of position change signal 

Error detection Wn7) 
OFF 

Positioning complete (Xnl) 
OFF 

(4) Stroke limit check 

While the control is in the velocity control mode, stroke limit is not 
checked. 

If the axis travel distance exceeds the stroke limit, a minor error 
(error code: 210) occurs when the control mode is changed to 
position control and the axis decelerates and stops. 
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[Program example] 

The program which calls the VIP control is explained below, 

(1) System configuration 

r A74B 

VIP control is 
executed 

I 

Start instruction @80) 

(2) Positioning conditions 

(a) The positioning conditions are indicated below. 

I 

Servo program No. 101 

(b) Start instruction of position control 

Leading edge (OFF + ON) of X80 

Control axis 

Axis travel distance in position control mode 

Control velocity 

(c) Velocity/position control change enabled flag ... Y55 

Axis 6 

40000 

1000 

(3) Timing chart 

The timing for the control mode to change from velocity to posi- 
tion control is indicated below. 

4 -Servo program No. 101 

, < 
. . 

PC ready (M2000) 1 0 ~  j 8 c 
I I I I 

Start instruction X80 , , 
tfi-r, 

, , 

DSFRP instruction 
d-ti 

Start receive M2004 
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(4) Servo program 

Servo program No. 101, which calls the VIP control, is indicated 
below. 

<K101> 

VIP control 

Axis used :Axis6 
Axis travel distance : W 

DWEU Positioning velocity : 1OW 

Dwell : 100 

(5) Sequence program 

The sequence program used to execute the servo program is 
indicated below. 

CU288 

CPLS H I 8 1  

CSET W 5 5  

CSET M I 0 2  

P K 
CDSFR D6 1 8 1  

CRST I l l 8 2  

CPLF ti1913 

CRST V855 

CIRCUIT END 

PC ready (M2000) ON 

Detection of X80 leading 
edge 

Turning the VIP control 
enabled flag C/55) on. 

Servo Program No. 101 
start instiuction flag 
(M102) is set atthe lead- 
ing edge of X80 

Servo program No. 101 
execution request 

MI02 is reset after the 
thecompletionof theex- 
ecution request for 
servo program No. 101 

The VIP control enable 
flag v55) is reset at the 
completion of VIP con- 
trol 
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7.1 2.2 Restart after stopping before completion 

Restart of the control is possible after stopping an axis with the stop 
~~ - 

instruction during VIP control. 

For restart, servo instruction VPSTART is used. 

Addressltravel distance I 
>ommon 

M code 

Torque limit 

Command velocity 1 
b e l l  time 

[VPSTART] Servo Command 

Positioning Control Mode 

Number of axes to be controlled 

I Control units I 

- 

3rcular 
nterpola- 
ion 

Velocity limil 

I Parameter black No. 

Processing , 

Assist-point 

Radius 

Center I 

)lock p i a t e  stop deceleration time 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- - - 

- 

- 

- 

,arameter 

1 Toraue h i t  I 

( 

Acceleration time 

Deceleration time 

STOP input deceleration processing 

Circular interpolation allowable error range 

- 

0: Items to be set always 

A: Items to be set as needed 

- 

- 

- 

- 

( 
i 
t 

- 

- 
- - 

- 
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[Control details] 

(1) Control stopped before completion of the VIP control can be 
restarted. 

(2) Restart control using the VPSTART command is possible regard- 
less of when the control is stopped, during velocity control or 
position control. 

(a) If the control has been stopped before completion of the 
velocity control mode, the control is restarted in the velocity 
control mode; when the external CHANGE signal is turned on, 
the control mode is changed to position control. 

(The control contents after restart are the same as those of 
the VIP control. For details, refer to Section 7.1 1 .I.) 

Operation velocity Receiving of stop CHANGE signal ON 
A J 

r -,- 
rn Velocity control n%locity control Position c o n t d  

ISFRP command 4 I IPENPR command 
I 

IPSTART command I 

ON A 
Yn5 

OFF I 

Fig. 7.22 Restart in the Velocity Control Mode 

If the control has been stopped before completion in the 
position control mode, the control is restarted in the position 
control mode; positioning at the point defined by the set axis 
travel distance is executed. 

Axis travel distance after restart is indicated below: 

I I 

7 - 6 8  
IB INAI 6 6 2 3 3  
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* I  P I  indicates the distance 

moved before stop. 
CHANGE signal ON Receiving stop *2 P2 indicates the distance 

Operation velocity instruction to  move after restart. 
A 

Start of VIP control - t 
I i v e l o c i t y  contrh Position  control^ 

DSFRP command j :  

VPEIVPR command iri 
VPSTART command n 

ON 
OFF 

Yn5 I 

Fig. 7.23 Restart in the Position Control Mode 

(3) When the control is restarted, an axis is controlled at the velocity 
registered when the VPFIVPR command is executed. 

Therefore, if the velocity is changed after the start of the VIP 
control and before the stop, the control is restarted at the velocity 
registered when the VPFIVPR command is executed. 

A Operation velocity 
Velocity changed 

CHANGE signal ON 

Set velocity - -  - - - - 

-t 
Velocity control ~ e i o c i l y  cor;trol 

Position control 

Fig. 7.24 Restart After Changing Velocity 
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[Program example] 

The program that calls the restart after stop in VIP control is explained 
below. 

(1) System configuration 

VIP control is 
executed 

Start instruction @80) 

Stop instruction 0(82) 

Restart instruction 0(81) 

(2) Positioning conditions 

(a) Positioning conditions are indicated below. 

Item 

Servo program No. 

Control axis 

Axis travel distance in position control 

Control velocity 

Positioning Condkions 

VIP control 

101 

6 

4WM) 

I 

(b) Positioning start 

Leading edge (OFF -. ON) of X80 

(c) VIP control enable flag 

Y55 

(d) Restart 

Leading edge (OFF + ON) of X81 

(e) Stop instruction 

Leading edge (OFF -. ON) of X82 

loo0 

Restart 

102 

6 

- 
- 
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(3) Timing chart 

The operation timing of VIP control and restart is illustrated 
below. 

V 
A CHANGE signal received 

I 
Velocity control I 

ON i 
PC ready (M2000) I 

ON I I 
I 

VIP control enable flag (Y55) 

Start instruction (X80) 1 I I I 

Restart instruction (X81) : O N (  i 
-, , u 
I 

DSFRP command I fl 
Start receive (M2006) 
External CHANGE signal 
External stop instruction (X82) OFF 

Stop instruction f lag (Y50) OFF 

(4) Servo program 

Servo programs No. 101 and No. 102, which call the VIP control 
and restart control respectively, are explained below. 

<K101> 

VIP control 

Control axis : Axis 6 

VELOCITY Axis travel distance : 40000 

: 1000 

VPSTART Restart 

Control axis : Axis 6 
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(5) Sequence program 

The sequence program used to execute the servo programs is 

C1128883 

2 .. X8,?8 
CPLS 11181 3 

[SET YBS5 3 

11181 
7 :: [SET 11182 3 

IDS& DG :81 3 

CRST 11182 3 

112~86 
CPLF 11183 3 

7 1  H11?3 CRST Y855 3 

CPLS 11181 3 

[SET 11185 > 

P 
CDSFR D6 :82 3 

ERST 11185 > 

1 3  CY858 > 

indicated below. 

PC ready (M2000) ON 

DetectionofX80 leading 
edge 

Turning the VIP control 
enable flag (Y55) on. 

Servo program No. 101 
Start Instruction flag 
(MI 022 is set atthe lead- 
Ina e cle of X80 - - 
Servo program No. 101 
executlon request 

MI02 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 101. 

I The VIP control enable 
flag (Y55) is reset at the 
completion of VIP con- 
trol. 
Detection of XBl leading 
edge 

h g  edge of X81. 
Servo program No. 102 
executlon request 

M105 is reset after the 
completion of the ex- 
ecution request for 
servo program No. 102. 
Axis 6 stops when exter- 
nal stop instruction is 
turned on. 



7.13 Velocity Change Control 

(1) With a single start signal, positioning is executed while changing 
the velocity at preset points. 

(2) The velocity change points and corresponding velocity are set by 
the servo program. 

(3) By using the repeat command, it is possible to repeat the control 
between the required velocity change points. 

(4) The M code and torque limit can be changed at each velocity 
change point. 

7.13.1 Designation of velocity change control start, velocity change points, and end of control 

Servo Command 

Positioning Control M 

h i s  I I I 0 I 
Addressitravel distance 0 0 

3ommon Command velocitv I 1 1 0 I 0 

Dwell time A 

M code A A 

Torque limit A A 

Assist-point 
Circular 
interpola- Radius 
tion 

Center 

Control units A 

Velocity limit A 

Parameter 
block 

Acceleration time A 

Deceleration time A 

Immediate stop decelera- A tion time 

Torque limit A 

STOP i n ~ u t  deceleration 1 A 1 I I 
processing 

Circular interpolation al- 
lowable error range 

I I I I I I 

Velocity change - Possible - 

0: Items to be set always 

A: Items to be set as needed 
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[Control details] 

Stan and end of velocity change control 

The following commands are used to start and end velocity change 
control. 

Stans the velocity change control. 

(2) VEND 

Ends the velocity change control. 

I Settina end point address and axis travel distance to the end point I 
I 

- 
1 

The following commands are used to designate the end point address, 
motion distance to the end point, positioning control mode, and . 
velocity to the end point. 

(1) ABS-IIINC-1 

Designates the one-axis straight line positioning control. 

For details, refer to Section 7.2. 

(2) ABS-2lINC-2 

Designates the two-axis linear interpolation control. 

For details, refer to Section 7.3. 

(3) ABS-3lINC-3 

Designates the three-axis linear interpolation control. 

For details, refer to Section 7.4. 

I Setting the velocity change point I 
The following commands are used to designate the velocity change 
points (address or axis travel distance) and velocity. 

(1) VABS 

Designates the velocity change points in the absolute mode. 

(2) VlNC 

Designates the velocity change points in the incremental mode. 



Programming servo program and operation timing 

The servo program which calls the velocity change control and the 
operation timing are shown in Fig. 7.25. 

;ewe program] 

Start 
I < > 

Start of veloc ry change control 

Ena at velcciry change control -- 
Operation timing] 

Axis 5 po~itioning direction 

VBAS 

AXISB, 

VELOCITY 

VBAS 

AXIS-6, 

VELOCITY 

VBAS 

AXIS+, 

VELOCITY 

VEND 

-- P2 8 8 , I '  

I ' I  
8 70000,  , ,Axis 6 positioning direction 

0 ' 20030 ' ' 60000 t 80000 
\I I : I '  

Velocity 

5000 

t 

change point 

Fig. 7.25 Servo Program for Velocity Change Control and Operation 
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[Cautlon] 

(1) The number of controlled axes cannot be changed before com- 
pletion. 

For the positioning control mode up to the velocity change point, 
absolute (ABS[ 1) and incremental (INC[ I) can be used in 
combination. 

For the velocity change points, it is not possible to designate an 
address that causes the axis travel direction to change. 

If the axis travel direction changes, an error code (215) is 
registered in the minor error storage register for each axis; the 
axis decelerates and stops. 

The maximum number of steps that can be designated in a single 
velocity change control program is 768 steps which are ap- 
proximately 100 points. 

At the start of the control, a stroke check is executed. 

If the end point address is beyond the stroke limit, an error code 
(106) is registered in the minor error storage register for each 
ax-is; control does not start. 

If the distance between the two velocity change points is short 
and the axis reaches the next velocity change point while the 
velocity is being changed, the velocity will not be changed. 

The M code is modal. Therefore, if an M code is not designated 
at a velocity change point, the M code effective at the previous 
point remains effective. 

7-76 
I0 INN 58235/\ 
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[Program example] 

(1) Servo program 

Servo wroqram No. 500 which calls the velocity change control is 

485-2 

AXISZ, low00 

AXISd. 50000 

VELOCITY 1W00 

VBAS 

AXIS-2, 4MMO 

VELOCITY 8000 

VBAS 

AXIS2, 7W00 

VELOCITY 5000 

VEND 

- Start of velocity change control 

- 2-axis linear interpolation control (absolute) 

1 r Control axis: Axis 2 and Axis 3 

- ' Positioning velocity 

Setting of velocity change point and velocity 

Axis No. Axis 2 

Velocity up to the 

\ 

\End of velocity change control 

(2) Sequence program 

The seauence proqram used to execute the servo program is . - ~ - 

indicateb below. 

PC ready (M2000) ON 

Servo program No. 500 ex- 
ecution request 



7.13.2 Designating velocity changeover points with a repeat command 

Sew0 Command [FOR 
1 s  [FORON] [FOROFF] I N W  

Positioning Control Mode - - 
Number of axes to be controlled - - 

Parameter block No. 

Axis 

Addressfiavel distance 

Common Command velocity 

h e l l  time 

M code 

I inter~ola- I Radius I I 
1 tion . 

Center I I 
recessing 
:ontents Control units 

Velocity limit 

Acceleration time 

parameter Deceleration time 

Immediate stop deceleration time 

1 Circular interpolation allowable error range 1 
I Repeat condition I 0 I 

I I I I 
Velocity Change - 
0: b m s  to be set always 

A: hems to be set as needed 

[Control details] 

Setting the repeat range head address 

The following commands are used to designate the repeat range head 
address. 

(1) FOR-TIMES (setting loop-out count) 

(a) The set repeat range is executed repeatedly for the set num- 
ber of times. 

(b) The setting range is between 1 and 32767. 

If the set data is outside the allowable setting range (-32768 
to 0), it is regarded as '1'. 
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(c) The devices which can be used to  set the repeat count are 

indicated below: 

1) Data register (D) 

2) Link register (W) For indirect setting 

3) Decimal constant (K) 

4) Hexadecimal constant (H) 

(2) FOR-ON (setting loop-out trigger conditions) 

(a) The designated range is executed repeatedly until the desig- 
nated bit device is turned on. 

(b) The devices that can be used as the loop-out trigger condition 
are indicated below: 

1) lnput (X) * 2) output (Y) 

3) lnternal relay (M) I special relay (SP.M) 

4) Latch relay (L) 

5) Link relay (0) 

6) Annunciator (F) 

(3) FOR-OFF (setting loop-out trigger conditions) 

(a) The designated range is repeatedly executed until the desig- 
nated bit device is turned off. 

(b) The devices which can be used as the loop-out trigger condi- 
tion are indicated below: 

1) lnput (X) 

2) Output (Y) 

3) Internal relay (M) I special relay (SP.M) 

4) Latch relay (L) 

5) Link relay (B) 

6) Annunciator (F) 

7-79 
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[Program example] 

The program for executing the same processing repeatedly in the 
velocity change control mode is explained below. 

(1) System configuration 

Velocity change con- 
trol is execuled. 

I Start instruction (XBO) 

Repeat command execution 
instruction (X81) 

(2) Positioning conditions 

(a) Velocity change conditions are indicated below. 

I kern I Setting I 

)   xis travel distance up to stop position 23MMO 10MMO 

(b) Start of velocity change control 

Leading edge (OFF + ON) of X80 

(c) Execution of repeat command 

X81 (designated range is executed repeatedly while XI31 is 
on.) 
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(3) Operation timing and velocity change position 

The timing chart for velocity change control and the velocity 
change positions are illustrated below. 

Axis 3 positioning direction 

I 
O N  

0 '  ,, I I 
PC ready (M2000) I 

I 
Start instruction (X80) 

I I 

DSFRP command I 

Start receive (M2002) 

Start receive (M2003) L 
I 
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(4) Servo program 

Servo program No. 501 which calls the velocity change control, 
is explained below. 

VlNC 
AXIS-2, 50000 Velocity change point 30000 50000 

VELOCITY 40000 Velocity up to the 
N E T  veiocb change paint 20000 4W00 

<K501> 

- . 1 VEND [ S ~ n d  of repeal area 
I 

- 
VSTART 
iNG2 

AXIS-2. 230000 
AXIS, low00 

VELOCITY IWOO 

ViNC 
AXIS2, 40000 

VELOCITY 40000 

FOR-TIMES 
K2 

VlNC 
AXIS-2, 30000 

VELOCITY 2MXM 

I ' \ ~ n d  of velocity change control 

- Start of velocity change control 
- 2-axis linear interpolation control (incremental) 

Control axis: Axis 2 and Axis 3 
Axis travel distance 
to stop position: 

cE% 2 m  
IWMX) 

Positioning velocity : 40000 
W i n g  of velocity change point and velocity 

Setting velocity change position and velocity 

\ [  
Control axis: Axis 2 
Axis !ravel distance up to velocity change 
posltlon: 400M) 

Designation of repeat count (2 times) 
Setting of velocity change position and velocity 

(5) Sequence program 

The sequence program used to execute the servo programs is 
indicated below. 

C.2000 

CPLS 11510 

PC ready (M-) ON 

I 
Detection ofX80leading 
edge, Servo program 
No. 501 start instruction 
flag lM511) is set at the j l e d h g  edge of X80, 

Servo program No. 501 
execution request 

M511 is reset after the 
the completion ofthe ex- 
ecution request for 
servo program No. 501. 
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0 
- 
- 
- 

P 
in 
te 

0 

- - 

7 - 83 
IB 1NN 65233 

7.14 Constant Velocity Control 

(1) With a single start instruction, positioning control through the 
designated pass-points is executed at a constant velocity. 

(2) Pass-points and the positioning method to the pass-point are 
designated in the servo program. 

(3) By using the repeat command, it is possible to repeat the control 
between the required pass-points. 

(4) The M code and torque limit can be changed at each pass-point. 

7.14.1 Designation of constant velocity control start, pass-points, and end of control 

sew0 Command 

I I I I I I I I I 
Velocity change Possible 

0: ltems to be set always 

A: ltems to be set as needed 
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SONO Command 

- 

I I I I I I 
Vslos& change Ponsiblo I 

0: kerns to be set always 

A: kemsto be 581 as needed 

[Control details] 

Stan and end of constant velocity control 

The following commands are used to start and end the velocity change 
control. 

Starts the constant velocity control with two axes. 

Set the number of axes to be controlled and the required velocity. 

(2) CPSTART3 

Starts the constant velocity control with three axes. 

Set the number of axes to be controlled and the required velocity. 

(3) CPEND 

Ends the constant velocity control called by the CPSTART2 or 
CPSTART3 commands. 
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I Setting positioning control mode up to the pass-point I 

-- 

The following commands are used to designate the positioning mode 
up to the position where the control is changed. 

Designates two-axis linear interpolation control. 

For details, refer to Section 7.3. 

(2) ABSIINC /' 

Designates circular interpolation control with assist point desig- 
nation. 

For details, refer to Section 7.5 

Designates circular interpolation control with radius designation. 

For details, refer to Section 7.6. 

(4) ABSIINC Q , ABSIINC d 

Designates circular interpolation control with center point desig- 
nation. 

For details, refer to Section 7.7. 
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Programming servo program and operation timing / 

The servo program that calls the constant velocity control and the 
operation timing are indicated in Fig. 7.26. 

;ewe program] 

VELOCITY 10000 

Designation of a pass-point ABS2 
AXIS-2, 4W00 

AXiS3, 60000 

ABS2 

AXiS2, 6W00 

1 CPEND 
End of constant velocity control 

I 

)peration timing] 

Positioning direction of Axis 3 

P3 

Designa- 
tion of PI  

Designa- 
tion of P2 

Designa- 
tion of P3 

Fig. 7.26 Servo Program for Constant Velocity Control and Operation 
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[Caution] 

(1) The number of controlled axes cannot be changed before com- 
pletion. 

(2) For the positioning control mode up to the pass-point, absolute 
(ABS[ I )  and incremental (INC[ I )  control can be used in com- 
bination. 

(3) For the pass-points, designation is allowed for an address which 
causes the axis travel direction to change. 

However, because the acceleration/deceleration control is not 
executed at the pass-points, an error, such as a servo error, might 
occur. 

(4) It is possible to change the velocity after the start of positioning 
control. 

When the designated velocity is changed, the new velocity be- 
comes effective from the second ~osit ionina mode counted from 
the positioning mode in which the velocity 2 changed 

Y-axis 

t 
P4 

' YS L A !  L x-axis 

, , 
I f '  I v A 

[Actual velocity is changed.] 

(5) After the start of positioning and at the final positioning point is 
detected, the distance up to the final positioning point is checked; 
if the distance is shorter than the distance required for decelera- 
tion, an overrun error occurs. 

In this case, an error code (21 1) is registered in the minor error 
storage register for the axis in question. 

(6) The maximum number of steps which can be designated in a 
single constant velocity control program is 768 steps, which is 
approximately 100 points. 

(7) After the start of positioning control, if positioning is to be ex- 
ecuted beyond the stroke limit, an error code (106) is registered 
in the minor error storage register for the axis in question; the axis 
decelerates and stops. 
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(8) The minimum axis travel distance between the two pass-points 

allowable for the constant velocity control is indicated below. 

(a) When the A6MD is not used, or when theA6MD screen is used 
in a mode other than the test or monitor mode, there are no 
limits on travel distance. 

However, positioning velocity will be lowered if the distance 
between the two pass-points is extremely short. 

Example: 
If pass-points are set in intewals of one pulse, positioning is 
executed at approximately 280 PPS regardless of the velocity 
setting. 

(b) When the A6MD is used in the monitor mode or for monitoring 
the program in the test mode, the distance between the two 
pass-points must be greater than the distance indicated 
below. 

Designated velocity x 0.02 < Travel distance (PLS) 

POINT I 
While the constant velocity control program is being monitored, 
never change the screen display. The motor will stop at each 
pass-point when the travel distance is small or screen is changed. 
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[Program example] 

The program which calls constant velocity control is explained below. 

(1) System configuration 

Constant 
velocity can- 
trol is execlrted 

7 - 

Start instruction K80) 

(2) Positioning conditions 

(a) Constant velocity control conditions are indicated below, 

Item I Sening 
Servo program No. I 505 I 

(b) Start of constant velocity control 

Leading edge (OFF + ON) of X80 
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(3) Servo program 

Servo program No. 505, which calls the constant velocity cpntrol, 
is explained below. 

CPSTART 2 Statt of constant velocity control 
Control axes: Axis 2 and Axis 3 

Positioning velocity: loo00 

2-axis linear interpolation control 

AXIS-2. Posnioning addresses: [ Axis 2 3MXM 

30000 I Axis 3 30000 I 
ABS Circular interpolation 

AXIS-2, 
Positioning addresses: [ Axis 2 50000 

UIS3, 50000 Axis 3 50000 

RADIUS Radius 2MXM I IABS-2 2-axis linear interpolation control I 
AXIS-2, I Axis 2 90000 Positioning addresses: L. I I UIS-3. 

1~3100000 lowoo I 
I '  CPEND End of constant velocity control 

(5) Sequence program 

The sequence program used to execute the servo programs is 
indicated below. 

P" cn2aee PC ready (M-) ON 1 
Servo program No. 505 
start instruction flag 
(M551) is set at the lead- 
ing edge of X80. 

CSET PI551 

P Servo program No. 505 
CDSFR 023 5 8 5  execution request 

M551 is reset after the 
thecompletionoftheex. 
ecution request for 
servo program No. 505. 
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7.14.2 Designating pass-points with repeat command 

/Parameter block No. I I 

Sewo Command 

Positioning Control Mode 

No of ares to be controlled 

I Dwell time I I 

[FOR-ON] [FOR-OFF] 

- 

- 

Common 

1 M code I I 

[NEXT 

- 

- 

Axis 

Addressitravel distance 

Command velocity 

I Torque limR / 

,,"#, 1 Center I I 

Circular 
interpola- 
6 : - -  

Control units 

Assist-point 1 1 
Radius 

Velocity limit I I 
Acceleration time 

Torque limit 

STOP input deceleration processing 

Circular interpolation allowable error range 

Repeat condition 

0: kems to be set always 

A: Hems to be set as needed 

0 

I I 

[Control details] 

Others 

I I 
Velocity Change 

Setting the repeat range head address 

- 

The following commands are used to designate the repeat range head 
address. 

(1) FOR-TIMES (setting loop-out count) 

(a) The set repeat range is repeatedly executed for the set num- 
ber of times. 

(b) The setting range is 1 to 32767. 

If the set data is outside the allowable setting range (-32768 
to O), it is regarded as 'I". 
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(c) The devices that can be used to set the repeat count are 

indicated below: 

1) Data register (D) 

2) Link register (W) For indirect setting 

3) Decimal constant (K) 

4) Hexadecimal constant (H) 

(2) FOR-ON (setting loop-out trigger conditions) 

(a) The designated range is executed repeatedly until the desig- 
nated bit device is turned on. 

(b) The devices that can be used for the loop-out trigger condi- 
tion are indicated below: 

1) lnput (X) 

2) Output (Y) 

3) Internal relay (M) I special relay (SP.M) 

4) Latch relay (L) 

5) Link relay (0) 

6) Annunciator (F) 

(3) FOR-OFF (setting loop-out trigger conditions) 

(a) The designated range is executed repeatedly until the desig- 
nated bit device is turned off. 

(b) The devices that can be used as the loop-out trigger condition 
are indicated below: 

1) lnput (X) 

2) Output (Y) 

3) Internal relay (M) I special relay (SP.M) 

4) Latch relay (L) 

5) Link relay (B) 

6) Annunciator (F) 
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[Program example] 

The program repeatedly executes the same processing in the constant 
velocity control mode is explained below. 

(1) System configuration 

constant 
/ velocitv 

Stslt instruction w80) 

(2) Positioning conditions 

(a) The constant velocity control conditions are indicated below. I 
Item Setting 

Servo program No. 51 0 

Control axes Axis 2, Axis 3 

Positioning velocity loo00 I 
(b) Start of constant velocity control I 

Leading edge (OFF + ON) of X80 



(3) Operation timing and axis travel in the constant velocity control 
mode 

Timing chart and axis motion in the constant velocity control 
mode are illustrated below. 

i 
+Positioning 

I direction 
' of Axis 2 

PC ready (M2000) ON ' 
0- Start instruction fX801 . . 

DSFRP command I 

Start receive (M2002) L 
Start receive (M2003) i 
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(4) Servo program 

Servo program No. 510, which calls the constant velocity control, 
is explained below, 

AXIS9, 

INC C 
AXIS-2, 

AXIS-3, 

WDIUS 

NEXT 

<K510> 

End of repeat area 

- 
CPSTART2 

AXIS2 

AXIS3 

VELOCiTY 1OOOO 

ABSP 

AXIS2, 4 m  

AXIS-3. ZOOM) 

FOR-TIMES 

K4 

INC-2 

AXIS2 30x0 

1 CPEND [ End of velocity change control 

- Start of constant velocity control 

Control axis: Axis 2. Axis 3 

Positioning velocity: 10000 

- Setting pass-points 

-_ Designation of repeat count (4 times) 

Setting of pass-points 

(5) Sequence program 

The seauence oroaram used to execute servo oroararns is indi- . - . - 
cated bklow. 

c n 2 a 0 0  PC ready (M2000) ON 1 
Servo program No. 510 
start instruction f lag 
(M561) is set atthe lead- 
ing edge of X80. 

S E T  nStl 

V9874  n 5 6 1  M 2 8 8 2  n 2 0 0 3  C I 
Servo program No. 510 

8 i * t  execution request 

I 
I R C U l T  END 

M561 is reset after the 

ecut ion request for  
servo program No. 510. 



7.15 Simultaneous Start of Servo Programs 

A single start instruction can start multiple servo programs simul- 
taneously. 

The START command in the servo program is used for this operation. 

Axis 

Addressttravel distance I 
2ommon Command velocity 

Dwell time i 
- - 

M code 

Toraue limit I 

Servo Command [STARTI 

Positioning Control Mode * 
Number of axes to be controlled . 

Parameter block No. 

I 

- 

I 
i 
1 

Processing 
- 

Contents 

I 
I 

- 

I 

nterpola- Radius 
:ion 

Cantar I . . . . . . . 
Control units 

Velocity limit 

Acceleration time 

?arameter Deceleration time 
'lock Immediate stop deceleration time 

Torque limit 

STOP input deceleration processing 

Circular inter~olation allowable error range 1 
Repeat condiion 

3thers Program No. 0 
I 

Velocitv Change I . 
-- - 

0: Items to be set always *: Varies with servo program to execute simultaneous stalt. 

A: kems to be set as needed 

[Control detalls] 

I Control by START command 
I I 

(1) Multiple servo programs are started simultaneously. 

(2) Any servo program, excluding the one containing the START 
command, can be 'designated for simultaneous start. 

(3) Simultaneous start of up to three servo programs is possible. 

When each of the servo programs is for one axis control, simul- 
taneous start of up to three axes is possible. When the servo 
program is for two or three axis control, simultaneous start of up 
to eight axes is possible. 

(4) After the start, control of each axis is carried out according to the 
setting in the designated servo program. 



7. PoslTloNlNG CONTROL /MELSEC-A 
[Caution] 

(1) At the start of control, the program is checked and if any of the 
following case are detected, an error will occur and positioning 
will not start. 

a - 

(3) If a servo program designated with the START command calls for 
"incremental feed control" or the "VIP control", execution of such 
a program might be delayed up to one second compared with 
other posit~on control or velocity control programs. 

a 

7 - 97 
B INAl 66233A 

Error Contents 

The designated servo pro- 
gram is not found. 

The START command is 
set in the designated 
servo program. 

A servo program which 
cannot be started is desig- 
nated. 

(2) For the designation of the servo program to be started simul- 
taneouslv, indirect designation is not possible. 

Error Processing 

Servo program 
setting error flag 
(M9079): ON 

Start receive flag 
(M2Wn): OFF 

Code Storing Registers 

D9189 

The number of servo pro- 
gram causing an error 

The number of servo pro- 
gram causing an error 

D9190 

19 

Wrong S e N o  
program 
number 
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[Program example] 

The servo program which calls for the simultaneous start of other servo 
programs is explained below. 

(1) System configuration 

L iL1.e~ to be 
started sbmul- 
taneously 

Start instruction (XO) 

(2) Number of servo programs to be designated and servo program 
numbers 

(a) Number of servo programs which can be designated: 

3 servo programs 

(b) Designated program number 

Sew0 Program No. Control Axis Control Contents 

Axis 1 and Axis 3 Circular interpolation 

No. 14 Axis 4 Velocity control 

Axis 6 Zero return control 

(3) Start conditions 

(a) Servo program calling the simultaneous start: 

NO. 121 

(b) Execution of simultaneous start: 

Leading edge (OFF -. ON) of X80 
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(4) Servo program 

Servo program No. 121, which calls for the simultaneous start of . - 
servo programs, is indicated below 

<K121> 

START A Simultaneous start control 
Servo program No. 1 

Servo program No. 14 

45 Servo program No. 45 

(5) Sequence program 

The servo program used to execute other servo oroarams is . - 
illustrated below. 

PC ready (M2000) ON 

OetectionofX80 leading 

Servo program No. 121 

ing edge of X80. 

P K 

I 
C I R C U I T  E N D  

I / M122 is reset atler the 
IRST completion of the ex- 

ecution request for 
servo program No. 121 
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7.16 Jog Operation 

The set jog operation is executed. 

Jog operation can be executed independently or with other servo 
programs. 

Jog operation is called by the sequence program or carried out in a 
peripheral device test mode. For the procedure to execute jog opera- 
tion in a peripheral device test mode, refer to the peripheral device 
operation manual. 

To execute jog operation, a setting is required for each individual axis. 

7.16.1 Jog operation data 

Jog operation data is the data required to execute jog operation. 

The defaults are set before shipment; to change defaults, set the 
required data with a peripheral device. 

Table 7.15 Jog Operation Data List 

(1) Checking the jog operation data 

The set jog operation data is cross checked at the following times. 

(a) When the power is turned on. 

(b) At the leading edge of the PC ready (M2000) signal 

(c) When the mode is changed to the test mode. 

(2) Error processing 

(a) If an error is detected in the cross check, the error data is 
replaced with the default and jog operation is executed. 

(b) The error code corresponding to the error data is registered 
in the data register. 



7.1 6.2 Independent start of jog operation 

Jog operation of the designated axis starts. 

Jog operation is started with the following jog operation signal. 

(a) Forward jog operation ..... Yn2 

(b) Reverse jog operation ..... Yn3 

[Control details] 

(1) Jog operation is executed at the velocity set in the jog operation 
velocity setting register while the jog operation signal is on; when 
the jog operation signal is turned off, the axis decelerates and 
stops. 

Acceleration and deceleration are controlled according to the - 
data set as jog operation data. 

Acceleration 1 according to Jog operation velocity 

Deceleration and stop 
according to jog operation 

t 

Jog operation signal 
OFF 1 

(Yn2IYn3) 

L 

Jog operation is executed on the axis for which the jog operation 
signal is on. 

(2) The jog operation signal and jog operation data setting register 
and setting range are indicated below 

Jog Operation Velocity Setting Range 
Jog Operation Signal Velocity Setting 

h i s  Register rnm inch 
No. 

Forward Reverse Upper Lower Setting Unit Setting 
Jog Jog digit digit range range 

1 Y2 Y3 965 964 

2 Y12 Y13 971 970 

degree PUL: 

range range 

6000M000 1000000 

- 

Unit 
- 

PLS 
i 

sec 

- 



7. PoslTtoNlNG CONTROL /MELSEC-A 
To set the jog operation velocity in the sequence program, set it 
in the jog operation velocity setting register after multiplying it by 
100 (for mrn) or 1000 (for inches or degrees). r 

I Example: To designate jog operation velociQ of MX).W mm/min, set'MM0000' :n the 
jog operation velociiy setting register. I 

[Caution] 

(1) If both the forward jog signal (Yn2) and reverse jog signal (Yn3) 
are turned on at the same time, the forward jog operation will be 
executed. 

If the reverse jog signal is on when the axis stops after decelera- 
tion with the ioa reverse sianal turned off, the reverse rotation iop - . . 
operation is executed. 

Forward jog signal 

v 1 , Foyard jog operation 

' ~everse'jog operation 

OFF 
I 

Reverse jog signal I 

(2) If the jog operation signal is turned on during deceleration after 
the jog operation signal has been turned off, the axis is 
decelerated and stopped. After that, jog operation will be ex- 
ecuted. 

Jog operation 
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(3) In a peripheral device test mode, jog operatton does not start 

when the jog operation signal is turned on. Jog operation will 
start at the leading edge of the jog operation signal after the test 
mode is cleared. 

Jog operation does not start (not 

V 
Jog operation does leading edge of jog 
not start (test mode signal) J O ~  operation executed t signal ON1 

Test mods (M9075) , i -,- 
OFF 

:ON 

log operation signal 
OFF 



7. PoslTloNlNG CONTROL /MELSEC-A 
[Program example] 

(1) System configuration 

A746 

/ Fomard jog instruction V80) 

Reverse jog instruction Va l )  

P w r  
SUPW 

(2) Jog operation conditions 

........................................ (a) Axis No. Axis 6 

Ax40 

xm 

.............. (b) Jog operation velocity 1000 

(c) Jog operation instruction 

......... 1) Forward jog operation During X80 ON 

......... 2) Reverse jog operation During X81 ON 

- C ~ o g  operation is ex- 

(3) Sequence program 

-UO 

K 

I 
Jog operation velocity 

'DNOU 1880 1000 is stored in W94 
and D995 while X80 or 
X81 is ON. 
MI40 is set afier the jog 
operation velocity is 
stored. 

CV053 1 Reverse jog operation is 
executed. 

1 

module 

Mi40 is reset when X80 
XEBE XE?l 

19 2: 

I 
X8F 

ecuted 
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7.16.3 Simultaneous start of jog operation for multiple axes 

[Control details] 

(1) While the simultaneous jog operation flag (M2015) is on, jog 
operation of each axis is executed at the value set in the jog 
operation velocity setting registers. The axes decelerate and 
stop when M2015 is turned off. 

Acceleration and deceleration are controlled according to the jog 
operation data. 

Acceleration 
according to Jog operation velocity 
jog operation 

Deceleration and stop according 
to jog operation data. 

Jog operation is 
executed according 

#to 01015 data. 

Dl015 
U t ON 

M2015 OFF 1 I 

(2) The axes to be operated in the jog operation mode are set in 

& Reverse jog 1 Faward jog 

1: Jog operation executed 

0: Jog operation not executed 

........................................................................ - 

b15 b14 b13 b12 b l l  blO b9 b8 b7 b8 b5 b4 b3 b2 bl W 
corresponding 

The program to execute forward jog operation with axis 1 and axis 5 and reverse jog : 
j operation with axis 8 using the MOV instruction is indicated below. 

1 :-[ MOV 1 H8011 ( Dl015 I j a) Hexadecimal (H) designation: 

to b0 to b15 in 
01015 Dl015 

I b) Decimal (K) designation: 

Axir 
5 

Axis 
8 

Axis 
5 

Axir 
4 

Axir 
7 

Axis 
4 

Axir 
6 

Axir 
3 

Axis 
3 

Axir 
2 

Axir 
1 

Axis 
2 

Axis 
i 

Axis 
8 

Axis 
7 

Axis 
6 
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(3) Jog operation velocity setting registers are indicated below. 

[Program example] 

The program which calls for the simultaneous start of multiple axes jog 
operation is explained below, 

(1) System configuration 

Jog oper 
executed 

Jog operation instruction (X80) 

(2) Jog operation conditions 

(a) Jog operation conditions are indicated below. 

I 

- -  ~ 

(b) Jog operation instruction: 

While XBO is ON. 

Hem 

Controlled axis 

Jog operation velocity 

Jog operation direction 

Jog Operation Conditions 

Axis 1 

loo0 

Forward 

Axis5 

5W 

Reverse 

Axis8 

1 WO 

Forward 



7. PoslTloNlNG CONTROL /MELSEC-A 
(3) Sequence program 

Jog operation velocity 
of each axis is stored to 
each jag  operat ion 
velocity setting register. 

Jog operation starts. I 
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7.17 Manual Pulse Generator (MPG) Operation 

Positioning control is executed in response to the number of pulses 
input by the MPG. 

Up to three MPGs can be connected to the A70SF and each MPG can 
simultaneously operate one to three axes. 

[Control details] 

(1) In response to the pulses input from the MPG, positioning is 
executed for the axis set in the MPG axis setting register. 

MPG operation is only possible when the MPG operation enable 
flag is set. 

(2) Axis travel distance and output velocity for MPG operation are 
calculated as indicated below. 

MPG Connezlion 
Position 

P1 

(a) Axis travel distance 

Axis travel distance is calculated with the following formula. 

Axis travel distance = 
[Travel distance per pulse] x [Number of pulses] x 
[Multiplication ratio] 

(b) Output velocity 

ME,"~,",F~ 
Register 

Dl012 

In the MPG operation mode, positioning is executed at the 
velocity in response to the number of pulses input in unit time. 

MPG Operation 
Enable Flag 

M2012 

Output velocity = 
[Input pulses input in 1 msec] x [Multiplication ratio] 

(3) Setting the axes for MPG operation 

(a) Set the axes to be operated in the MPG operation mode to the 
MPG axis setting registers (Dl012 to D1014). 

Set the axes with 3-digit decimal data; an axis number (1 to 
8) is set by each digit. 

The number of digits indicates the number of axes to be 
simultaneously operated. 
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............................................................................ 7 

Example: 

Set as indicated below to control Axis 5 and Axis 6 with the MPG j 
connected to PI .  

I ^ZL Designation of Axis 5 and ; 
Axis 6 

lREMnRKsl 
: The MPG connection position indicates the name of the A70SF terminal where the 

MPG is connected. 

For details, refer to  the A73PCU User's Manual. 

(4) Pulse multiplication ratio 

-1 
(a) The multiplication ratio of one MPG pulse input is set using 

registers D l  01 6 to D l  023. 

I Multiplication Ratio Setting Register Axis No. 

Dl016 1 Axis 1 

I ~1 01 7 I Axis 2 I 
D l  01 8 Axis 3 

Dl019 Axis 4 
1 tr. 3"" I 

I D l  021 1 Axis 6 I 

I D l  022 Axis 7 

D l  023 Axis 8 

(5)  The setting of the MPG multiplication ratio setting register for a 
corresponding axis is checked at the leading edge of the MPG 
o~era t ion  enable flaa. If the settina is outside the allowable ., - 
setting range, 'I' is set for the MPG axis setting error register 
(D9187) and the MPG axis setting error flag (M9077) is set; MPG 
operation is executed with a pulse multiplication ratio setting of 
"1" .  

(6) Error during MPG operation 

Error Contents 1 Error Processing 
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[Caution] 

(1) For the axis set for MPG operation, the start receive flag is set. 

Therefore, positioning control, zero return, and other operations 
are not allowed. 

After the completion of MPG operation, reset the MPG operation 
enable flag. 

(2) During MPG operation, the torque limit is fixed at 300%. 

(3) If the MPG operation enable flag is set for axes already started 
for positioning control, jog operation, etc., MPG operation is 
enabled; however, the MPG inputs are ignored. 

Positioning control 

v MPG operation 

MPG operation enable flag OFF I 

(M2012, M2013, M2014) 

MPG operation enabledl ! 
disabled I ON 

Start receive OFF 

[MPG Operation procedure] 

The procedure to execute MPG operation is indicated below. 

I Set pulse muitiplica- 
tion ratio I 
Set MPG operation I 
Set MPG operation 

- Set by a sequence program 

I Reset MPG operation I Set by a sequence program 
enable flag 

Complete - 
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[Program example] 

(1) System configuration 

P I  : X82 
End of MPG operation 

P2: X83 

(2) MPG operation conditions 

(a) MPG connection positions: P I ,  P2 

(b) MPG operation axes 

1) P I  MPG: Axis 1 

2) P2 MPG: Axis 4, Axis 5, Axis 6 

(c) Pulse multiplication ratio 

1) Axis 1: I 0 0  

2) Axis 4: 2 

3) Axis 5 :  2 

4) Axis 6: 2 

(d) MPG operation enabled 

1) P I :  Leading edge of X80 

2) P2: Leading edge of X81 

(e) End of MPG operation 

1) P I :  Leading edge of X82 

2) P2: Leading edge of X83 
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(2) Sequence program 

The sequence program used to execute MPG operation is indi- 
cated below. 

9 4 8  11lp0l K 
CMOU 1 D l 0 1 2 3  

K 
CHOV 100 D l 8 1 6 3  

CSET 1120123 

5 8 2  
CPLS 11141 3 

1141 
+I CRST 112012 

I142 112804 112085 112806 
+I CIIOU i 5 6  D l 0 1 3 3  

CFMOV 5 D l 8 1 2  5 3 

CSET 1120143 

5 8 3  
CPLS 11143 

9 4 3  
CRST 112811 

I EHD 

Detedionof X80 leading 
W e  I 
Set P I  MPG operation 
axis (Axis 1) 

Set PI MPG operation 
enable flag 

P I  MPG operation 
enable f lag is reset 
when X82 is turned on. 

DetectionofX81 leading 
edge 

Set P2 MPG operation 
axes (Axis4, Axis5, Axis 
6) 

Set pulse multiplication 
ratio (x2) 
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7.18 Zero Return 

(1) Execute zero return when a confirmation of the machine zero 
point is required, such as when power is turned on. 

(2) For zero return operation, the following three methods are avail- 
able. 

(a) Near-zero point dog 
Used for systems other than 

(b) Count the absolute system 

(c) Data set: 

Recommended for the absolute system 

(3) To execute zero return operation, zero return data must be set for 
each axis. 

7.18.1 Zero return data 

Zero return data is used to execute zero return. 

Table 7.17 Zero Return Data List 

tern 

- 

Fro return 
i8rection 

em return 
methad 

- 

'em pain, 
address 

era return 
velocity 

creep 
velocity 

- 

ixi. travel 
distance 
:er parsin, 
: near-ze, 
mint dog 

- 
i+rameter 

block 
erignatior - 

1: Reverre direction (addrerrff decreasing1 
0: Forward direction (addresses increasing) 

O:  ear-zero point dog 
i: count 
2: Data re, 

Remarks 
nitia1 valve 

return is executed. 

When iero return ir Staned, the - 
axis mover in the designated 
direction. 

method 

Servo amplifier not absolute: 
Near-zero point dog and count 
Absolute sew0 arnplilier: Data ref 

0 t i r  recommended tosetthe iero - 
point ateither upperor lower limit 
01 stroke. 

Set Lhe velocity far iero return 
1 operation. 

set the creep velocity (low 
velocity to be "red jurlhelore the ' stop anei passing the near-zero 

- 
pomldog). 

a i r  ,rave distance to reach the 
zero pant aner parsing the near- 
zero paint dog. 

Set a d~rfance greater than the 
7-1 14 

deceleration distance necessary 
tor ,he zero return velocity. 

Setthe parameter block "urnbeis 
1 "red far zero return. see section - 

5 3.5. 
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(I) Setting distance after passing near-zero point dog 

(a) The data is set in the count zero return operation; set the 
distance to reach the zero point after passing the near-zero 
point dog. 

(b) The reference point appearing first after the axis has moved 
by the set distance after passing the near-zero point is estab- 
lished as the zero point. 

(c) Set a distance greater than the deceleration distance re- 

Calculate the deceleration distance required for the zero return velocib 
from the velocity limit, zero return velocity, creep velocity, and decelera- 
tion time. 

Velocity limit: Vp = 200 kpps 
4 

Zero return velocity: Vs = 10 kpps r,\ 
I 
I Creep velocity: Vc = 1 kpps 
I 
I 4 
I 

TsxVz / 4 - 
Deceleration time: t = - 

Vp Deceleration time: Ts = 300 msec 

Deceleration distance ( area in the illustration) 

I 
Set a value greater than '75'. 



7. PoslTloNlNG CONTROL /MELSEC-A 
I 7.1 8.2 Zero return mode when the MR-SB servo amplifier is used I 

When the MR-SB servo amplifier is used, zero return is possible in any 
of the following methods: near-zero point dog, count, and data set. 

Near-zero point zero return 

(1) General 

With near-zero point dog zero return operation, the reference 
point appearing first after the signal triggered by the near-zero 
point dog is turned off is established as the zero point. 

(2) Zero return sequence 

The zero return sequence is indicated below. - Zero return direction 

Zero return 

start 

Creep velocity 

t 

I ~ear-zAro point signal ! I , 
~ ~ T z ~ & O F F  i This travel distance is 
I ON I I stored in the 'axis 

I I travel distance aner 
Reference point u ' u- "ear-zero point signal 

ON' monitor reomter. - h . ' l  
I 

I This travel distance ir 
I store* in the .zero 

I I /MU," ,,,,,.,,,".I 

'The axis decelerates and stops after the signal triggered by the near-zero point dog is 
turned off. From that point, positioning is executed at the reference point. 

The distance to the reference point is obtained based on the sew0 data.) 

Fig. 7.17 Zero Return Operation Sequence - Near-zero Point Dog 

(3) Zero return execution 

Zero return is executed with the servo program in Section 7.18.4. 

(4) Caution 

Maintain the signal triggered by the near-zero point dog until the 
velocity is decelerated from the zero return velocity to creep 
velocity. 
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(a) If this signal is turned off before the velocity is decelerated to 

creep velocity, the axis will continuously decelerate at the 
same rate and stop; the next reference point is established 
as the zero point. 

Zero return velocity 4 
"Because the signal triw 

gered by the near.zer6 
point dog is t m e d  on, the 
axk oases the reference 
poini during continuous 
deceleration. 

Set creep velocity 

I Near-zero point dog ' I 
I 
I 

I I Reference point 

The reference point appearing within this range is not taken as the zero point. 
The reference point appearing next is taken as the zero point 

(b) Adjust the near-zero point dog position so that the "zero 
return correction travel distance' will be equivalent to a half 
turn of the motor. 

If this setting is smaller than the distance corresponding to a 
half turn of the motor. the zero ~osit ion miaht be offset bv one - 
motor turn. 

If the position reached after the 
signal triggered by the near- 
zero point dog is turned off is 
close to the reference point, the 
zero point to be established 
might be offset by one motor 
turn depending on the setting of 
the creep velocity and decelera- -\ / tion. 

+-- 1 

I . 
ON OFF' 

I 

Near-zero point dog p-a I I 
I 
I 

U Reference point 

MPORTANT 1 
In the following cases, execute zero return operation after return- 
ing the axis to a position away from the near-zero point dog 
position by jog operation, etc. Zero return operation cannot be 
executed without returning the axis as indicated above. 

(a) Zero return operation from a position where the signal trig- 
gered by the near-zero point dog is turned from on to off. 

(b) Zero return operation when the power is turned on after the 
completion of zero return operation. 

7-116 
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Count zero return 

(1) General 

The reference point appearing first after the axis has travelled the 
designated distance (axis travel distance after near-zero point 
signal ON) is taken as the zero point. 

The travel distance after the signal triggered by the near-zero 
point dog is turned on is set as the zero return data. See Section 
7.18.1. 

(2) Zero return sequence 

The zero return sequence is indicated below, 

After the signal triggered by the near-zero 

point dog is turned on, the axis executes 
A Zero return direction ~osi t ion ina eauivalent to the 'axis travel - ,  

distance after near-zero point signal ON': 
f Zero return velocity /after that, positioning is executed st the 

reference position. 
(The distance to the reference point is 

Creep velocity obtained based on the servo data.) 

!ON I I 

I U Reference point 
I 
I 

I I 
I I 

I I J This travel distance is stored in the 
I I 'axis travel distance after near-zero 
I I 
I , point signal ON' monitor register. I 

I 
!- This travel distance is stored in the 

'zero return correction travel distance' 
monitor register. I 

I I 

Fig. 7.18 Zero Return Operation Sequence - Count 

(3) Zero return execution 

Zero return is executed with the servo program in Section 7.1 8.4. 

(4) Caution 

(a) Turn off the signal triggered by the near-zero point dog to 
allow sufficient distance from the zero point. 

(b) In this method, zero return can be started while the near-zero 
point dog triggered signal is on or it can be started con- 
tinuously. 

If zero return operation is started continuously or while the 
near-zero point dog triggered signal is on, the axis is returned 
to a position where the near-zero point signal is off. After this, 
zero return operation is executed. 
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Data set zero return 

(1) General 

This zero return method is only used in the absolute system; it 
does not use the near-zero point dog. 

(2) Zero return sequence 

The present position when zero return is executed with the DSFRP 
command is taken as the zero ooint address. 

The  address when the zero return is  
executed is registered as the zero 
polnt address. 

Zero return by DSFRP command PI 
Fig. 7.19 Zero Return Operation Sequence - Data set 

(3) Zero return execution 

The zero return is executed with the servo program in Section 
7.1 8.4. 

(4) Caution 

(a) It is necessary to pass the reference point before executing 
zero return operation after turning on the power. 

If the zero return is executed without passing the reference 
point, an error (reference point not passing error) will occur. 
If this occurs, reset the error and execute jog operation so 
that the motor rotates more than one turn. After this, execute 
zero return again. 

Check whether or not the reference point has been passed 
with the zero point passing signal (XO[ 16). 

(b) The data-set zero return operation, if attempted with a system 
other than the absolute system, has the same effect as the 
present position data change function. 

(c) The address when the zero return is executed is registered 
as the zero point address. 

(d) For other zero return data, set a value within the allowable 
setting range. 

In the data-set zero return operation, present position data 
when the power has been turned off and that when the power 
is turned on show an error of approximately 1% (maximum) in 
motor rotation. This error is caused by the linear error of the 
resolver, which is used for position sensing within one motor 
turn. It is compensated when the position sensing is passed 
from the resolver to the encoder when the Z-phase is first 
passed after the power is turned on. 

7-118 
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7.1 8.3 Zero return when a general-purpose servo amplifier is used 

When a general-purpose servo amplifier is used, either near-zero point 
dog and count zero return is possible. Note that the data-set zero 
return is not allowed. 

I Near-zero point zero return 1 
(1) General 

With near-zero point dog zero return operation, the reference 
point appearing first after the signal triggered by the near-zero 
point dog is turned off is established as the zero point. 

(2) Zero return sequence 

The zero return sequence is indicated below. 

velocity 
Deceleration after near-zero point signal is turned ON 

Axis returns over drift distance 
and zero return complete 

r signal is turned on. 

1 
l nh (determined according to drive unit) 

Reference point signal 
Adjust the near-zero point dog 

Axis travel distance within this position so that the signal triggered 
range is set to the buffer memory. by the dog will turn off as close as 

possible to the center of the reference 
point signal high range. 

Fig. 7.20 Zero Return Operation Sequence - Near-zero Point Dog 

(3) Zero return execution 

Zero return is executed by the servo program in Section 7.18.4 

(4) Caution 

Adjust the near-zero point dog position so that the "zero return 
correction travel distance' will be equivalent to a half turn of the 
motor. 

If this setting is smaller than the distance corresponding to a half 
turn of the motor, the zero position might be offset by one motor 
turn. 

If the oosition reached after the 
signal hgge red  by the near-zero 
point dog is turned off is close to 
the reference point, the zero point 
to be established might be offset 
by one motor turn depending on 
the setting of the creep velocity 

\ & - - - 7  
and deceieration 

V I - 
ON OFF; 

I 

Near-zero point dog , I 
I 
I 
I 

U U Reference point 



MPORTANT I 
In the following cases, execute zero return operation after return- 
ing the axis to a position away from the near-zero point dog 
position by jog operation, etc. It is not possible to execute zero 
return operation without returning the axis as indicated above. 

(a) Zero return operation from a position where the signal trig- 
gered by the near-zero point dog is turned from on to off. 

(b) Zero return operation when the power is turned on after the 
completion of zero return operation. 

7.1 8.4 Zero return servo program 

Zero return operation is called by the ZERO servo command. 
Sewo Command [ZERO] 

Positioning Conirol Mode - 
Number of axes to be controlled 1 

Parameter block No. 

Processing 
Contents 

Axis 0 

Addressltravel distance I 
Common Command velocity 

Dwell time I 
M code 

Torque limit 

Assist-point 
Circular 
interoola- Radius I tion ' I 

Center 1 
Control units 

Velocity limit 

Acceleration time 

Parameter Deceleration time 
block Immediate stop deceleration time 

Torque limit 

STOP input deceleration processing 

Circular interpolation allowable error range 

I I I I 
Velocity Change I 

[Control details] 

(1) Zero return operation is executed with the zero return method 
designated by the zero return data (Section 7.18.1). 

For details on zero return, refer to the following sections. 

(a) With the MR-SB servo amplifier : Section 7.18.2 

(b) With a general-purpose servo amplifier : Section 7.18.3 
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[Caution] 

(1) If zero return is executed with the following circuit before the 
PCPU read flag (M9074) is set and after the PC ready flag (M2000) 
has been set. the zero return reauest is aiven after the completion - 
of zero return operation. 

To execute zero return, use M9074 for interlock. See the program 
example 

Start receive 

Zero return complete signal 

M2001 XOOA P 
0 [DSFRDI 

CIRCUIT END 

I Count zero return I 
(1) General 

The reference point appearing after the axis has been moved by 
the designated distance (axis travel distance after near-zero point 
signal ON) is taken as the zero point. 

The travel distance after the signal triggered by the near-zero 
point dog is turned on is set as the zero return data. See Section 
7.18.1. 
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(2) Zero return sequence 

The sequence of zero return is indicated below. 

Zero return velocity 
Velocity Deceleration d ie t  Motion distance after near-zero 

near-zero point signal ON point signal ON (PLS) 

Creep velocity Axis returns over drin distance and 
/ Zero return complete signal is turned on I- 

1 / Y/ / /Y /H IL' * 
Motion distance after near-zeror N e ~ ~ ~ ~ ~ O ~  

Allow aufficlent distance from 

point signal ON reference point to near-zero 
point signal OFF point 

I ON 
Reference point signal 

Adjust the nesr-zero point dog position 
so that the axis position after moving 
the set travel distance will be as close 
to the center of the reference point 
aignsl high range as possible. y~ Axis travel distance within this i m g e  

is set to the buffer memory. 

Fig. 7.21 Zero Return Operation Sequence - Count 

(3) Zero return execution 

Zero return is executed by the servo program in Section 7.18.4. 

(4) Caution 

(a) Turn off the near-zero point signal to provide sufficient dis- 
tance from the zero point. 

(b) In this method, zero return can be started while the near-zero 
point signal is on or it can be started continuously. 

If the zero return operation is started while the near-zero point 
signal is on or continuous, the axis is returned to a position 
where the near-zero point signal is off. Zero return operation 
is then executed. 



[Program example] 

Servo program No. 0 that calls zero return operation is explained 
below. 

(1) System configuration 

L Axis. controlled 
by ZERO com- 
mand 

Zero return instruction 0(80) 

(2) Servo program example 

Servo program No. 0, which calls zero return, is indicated below. 

Zero return 

AXIS-4 Axis controlled: Axis 4 

(3) Sequence program 

The sequence program used to execute the servo program is 
indicated below. 

PC ready ON 

Servo program No. 0 ex- 
ecution request 

The M1 flag is reset atter 
thecompletion ofthe ex- 
ecution request for 
servo program No. 0. 
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8. AUXILIARY AND APPLICATION FUNCTIONS 

The following functions used for positioning control with the A73CPU 
are explained in this section. 

(1) Limit Switch Output Function . . . . . . . . . . . . . . . . . . . . . 8.1 

(2) M Code Output Function . . . . . . . . . . . . . . . . . . . . . . . . . 8.2 

(3) Backlash Compensation Function . . . . . . . . . . . . . . . . . 8.3 

(4) Torque Limit Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.4 

(5) Electronic Gear Function . . . . . . . . . . . . . . . . . . . . . . . . . 8.5 

(6) Absolute System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.6 

(7) Velocity Change Function . . . . . . . . . . . . . . . . . . . . . . . . 8.7 

(8) Command Position Data Change Function . . . . . . . . . 8.8 

(9) Skip Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.9 
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8.1 Limit Switch Output Function 

The limit switch output function outputs the ONIOFF signal, cor- 
responding to the positioning address set for each axis, from the 
AY42-S1 output module. 

8.1.2 Limit switch output function 

8.1 .I Limit switch output data 

[Control details] 

Item 

ON,OFF 
point 
setting 

(1) The limit switch output function outputs the ONIOFF pattern at 
the set addresses from the AY42 module. 

To execute the limit switch output function, it is necessary to set 
the ON/OFF pattern and the point address where the limit 
switches should be turned onloff with a peripheral device. Note 
that this setting is not possible with a sequence program. 

Setting Contents 

-231 to 231 -1 

(X 10- 'pm x lo5 inch, PLS) 

' 0 to 35999999 x 10" inch 
(X lo4 degree) x degree 

PLS 

The number of limit switch output points and the ONIOFF points . . 
are indicated below. 

(a) Limit switch output points ....... 8 pointslaxis 
64 points in total 

(b) ONIOFF points ........................... 10 pointslaxis 

Default 

0 

,r ON/OFF points 1 0  points/axis 

Remark 

Setting is 
possible for 
up to ten 
points for 
each axis. 

7th 
point 

8th 
point 
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(2) Limit switch output enableldisable setting 

The limit switch output function is enabled or disabled in units of 
axes and points using the following devices. 

Table 8.1 Limit Switch Output Enable/Disable Setting 

Setting 
DatdDevice 

Setting of 
'limit switch 
usedlnot 
used' (fixed 
parameter) 

Limit switch 

enable sig- 
nal (Yn6) 

Limit switch 
output di, 
able data 
storage 
register 
(Dl W to 
D1011) 

Setting 
Unit 

Axis 

Axis 

- 

Point 

Processing 

Used: 

The corres onding axis can output the 
set ONIOFE pattern. 

Not used: 

Ail outputs of the corresponding axis are 
ON. 

ON: 

The corresponding axis outputs the set 
ONIOFF pattern according to the limit 
switch output disable data storing 
register ( D l W  to Dl01 1). 

OFF: 

All outputs of the corresponding axis are 
OFF. 

Disable (bii: '1'): 

The output corresponding to the bits for 
which '1' is set is OFF. 

Enable (bB'W): 

The output corresponding to the bits for 
which '0' is set is the set ONIOFF pat- 
tern. 

Timing when Setting 
Data Becomes Effective 

1) At  the  PC ready 
(M2000) flag leading 
edge 

2) When the test mode 
is set. 

tdhen the 'limit switch 
wtput usedlnot used' 
setting is 'not used'. 

Nhen Yn6 ON 

The information i n  Table 8.1 is effective during peripheral device test mode 
operation. 

(3) Cautions 

(a) The limit switch output is given according to the 'command 
position data' of each axis at the leading edge of the PC ready 
(M2000) flag while the PCPU ready flag (M9094) stays on. 

When the PCPU read flag (M9074) is reset, all output points 
are set OFF. 

(b) While the PCPU ready flag is on, the limit switch output is 
given according to Yn6, even when the command position 
data is outside the stroke limit. 

Therefore, take an interlock with a sequence program so that 
the Yn6 is turned on only while an axis is within the stroke 
limit. 

(c) The limit switch output enableldisable setting is possible with 
a peripheral device while the A73CPU is in the stop state 
(PCPU ready flag M7094 OFF) or during the peripheral device 
test mode operation. 
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8.2 M Code Output Function 

The M code is the code number (1 to 255) which can be set for each 
mode of positioning control. 

While positioning control is being executed, the M code can be read 
by a sequence program to give a variety of instructions, such as 
confirming the servo program currently executed and calling miscel- 
laneous operations (clamp, starting drill rotation, tool change, etc.). 

(1) Setting an M code 

M codes can be set when programming or editing a servo pro- 
gram with a peripheral device. 

Each servo program can contain one M code 

(2) Timing for storing and reading M code 

(a) An M code is stored to the M code storage register of the 
designated axis when the positioning start is completed or at 
the designated point (in velocity change control or constant 
velocity control). 

In interpolation control, the M code is stored for all axes which 
are used for interpolation control. 

(b) To read the M code after the completion of positioning start, 
use the positioning start complete signal (XnO) for the read 
instruction. 

(c) To read the M code after the completion of positioning, use 
the positioning complete signal (Xnl) for the read instruction. 

~p 

n the ~ositionina control or velocity control mode 1 
P I  (velocity change point) 

t I I 
PZ (velocity change point) 

8 ,  I 
ON I , 

PC ready flag (M2000) 

DSFRP command 

Start receive flag (M200n) 

Positioning start complete OFF I I 
signal (XnO) I I I 

I I I i ON 
Positioning complete signal OFF I I I 

(Xnl) I t I 

M code 

I I 1 Staring the set M code 
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n the velocitv chanae control mode I 

T 
Dwell time 
/ 

I +! 
- t 

SCPU controls by the PC ready flag (M2000) OFF I b~ ! 
I I 

sequence program 2 I I I 
DSFRP command n I ! I 

PCPU controls by the 
servo program 

I I 

Start receive flag (M200n) 

Positioning start complete OFF 
signal (XnO) 

Positioning complete OFF 
signal (Xnl) I 

M code 
TStoring the set M code 

I 

Fig. 8.1 Stroring and Reading the M Code 

(3) Program example 

(a) A sample sequence program is indicated below, 

I) Controlled axis: Axis 3 

2) Processing at the start of positioning called by an M code 
number is output at Y90 to Y98 in BCD code 

3) Processing after the completion of positioning called by 
the M code 

i) When the M code is '3': 
YAO is turned ON. 

ii) When the M code is '5': 
YA1 is turned ON. 

iii) When the M code is not '3' or '5': 

YA2 is turned ON. 
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(b) The sequence program is indicated below. 

8 -  

6- 

. 

. 

C U I  

X B 2 8  K3 
+I C B C D  0 8 5 3  V 8 9 8  

K 
3  0 8 5 3  3 CVBRB 

H= 0 8 5 3  1 C V B R l  

VBR0 V B U l  
CYBR2 

1 E N D  

The M code for the 3 1 
axes is  output to Y90 
to Y98 in BCD code 
when the positioning 
start  c o r n ~ l e t e  f laa 
(XnO) i s  set. 

- 

I 
At the completion of 
posi t ion ing,  YAO to 
YA2 are set ON. 
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8.3 Backlash Compensatlon Function 

Backlash is the total amount of play in the drive mechanism. 

By setting the backlash amount, the backlash compensation function 
generates axis feed pulses corresponding to the set backlash amount 
each time the axis motion direction changes in positioning control, jog 
operations or MPG operation. 

Backlash compensation amount I 
Fig. 8.2 Backlash Compensation 

(1) Setting backlash compensation amount 

The backlash compensation amount is fixed parameter data and 
can be set for each axis using a peripheral device. 

Setting range varies depending on the units to be used: 

Units: mm, inches, degrees 

0 to 65535 
(Backlash compensation amount) 

* 0s 5 255 (Travel distance per pulse) 

(fraction is discarded) 

Units: PLUSE 
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(2) Backlash compensation processing 

Table 8.2 Backlash Compensation Processing 

Conditions Processing 

At the first start after power Motion direction = 
is turned on Zero return direction: Backiash is not compensated 

Motion direction t 
Zero return direction: Backlash is compensated 

At the start of jog operation When axis motion direction is changed, backlash compensa- 
tion amount is fed in a single jog operation. 

Atthe start of positioning Backlash is compensated when motion direction is changed. 
ODeration -- 
During MPG operation Backlash is compensated when motion direction is changed. 

At the start of zero return Backlash compensation amount becomes effective after zero 
Operation return has started. 

Absolute value system The state when the power is turned off is stored. 

( 1 )  The number of pulses generated for backlash compensation 
is not added to the command position data. 

(2) When the backlash amount is changed, zero return operation 
must be executed. 

If zero return is not executed, the previous backlash compen- 
sation amount remains unchanged. 
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8.4 Torque Limit Function 

The torque limit function limits the torque generated by the servo motor 
within the set range. 

If the torque required to execute the designated positioning control 
exceeds the limit, control is executed at a torque within the set range. 

t I 
'orque limit 

I 

or sew0 100% >r( 50% >K 100% 
ystem) 1 

Parameter setting: Torque limit of 50% is set At the start of operation, the 
100% torque limit at velocity change point parameter set torque limit 

P I  with a servo program; is effective. 
torque iimit is changed However, if the torque limit 
to 50% is set in a servo program. 

the set torque iimit is effective 

(1) Setting range 

1 to 500% of the rated torque 

(2) Setting method 

(a) Set the torque limit following the procedure indicated below. 

1) Set the torque limit with the parameter block (see Section 
4.3). 

By designating the parameter block number to be used by 
the servo program, the set torque limit is applied to the 
positioning control, limiting the servo motor generation 
torque. 

2) Set the torque limit in a servo program. The servo motor 
torque is limited at this setting when the servo program is 
executed. 

POINT J I - 

The torque limit function is only effective only when an MR-SB 
servo amplifier is used. I 
When a general-purpose servo amplifier is used, the torque limit 
function cannot be used. 



The electronic gear function allows the mechanical axis travel distance 
per pulse to be changed as required by setting parameter data (travel 
distance per pulse). See Section 4.1 . I .  

Due to the electronic gear function, it is not necessary to select an 
encoder to match the mechanical system, permitting flexibility in 
designing the servo system. 

The electronic gear function is effective for positioning control, zero 
return control, jog operation, and MPG operation. 

Fig. 8.3 Electronic Gear Processing 

By setting the electronic gear, the relationship between the command 
velocity (positioning velocity set by the servo program) and the actual 
velocity (actual positioning velocity) is indicated below. 

(a) Electronic gear setting = 1 

Command velocity = Actual velocity 

(b) Electronic gear setting < 1 

Command velocity < Actual velocity 

(c) Electronic gear setting > 1 

Command velocity > Actual velocity 

Velocity l imit IT- ---, 

/ I  (3) \ 

Command velocity 

I 

Actual acceleration time I I ! I I t 

. . 
Command velocity I j \-, 

Actual acceleratio'n time I I I t 
. 

1) Electronic gear setting = 1 

2) Electronic gear sening < 1 

3) Electronic gear setting > 1 

I I I Actual deceleration time 
I I I b 
Set acceleration t ime 'Set  deceleration t ime 
P i------l 

The data in the designated parameter block is used far the velocity limit, acceleration time, and deceleration time. 

Fig. 8.4 The Relationship between Command Velocity and Actual Velocity 
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8.6 Absolute System 

By using an MR-SB servo amplifier, positioning control with absolute 
position data is possible. 

When a general-purpose servo amplifier is used, positioning control 
with absolute position data is not possible. 

With the absolute system, after the machine position is set when the 
system is initially set up, it is not necessary to execute zero return 
because the absolute position of an axis is detected when the power 
is turned on. 

Machine position is established by zero return called by the sequence 
program or using a peripheral device. 

(1) Starting up the absolute system 

Starting up the absolute system 
I 
I 

I Connecting to the sewo amplifier I 
*Connect the MR-SB to the A70SF I 
"Wire the FLS, RLS, and STOP ter- I m~nals I 

Ad;ustmg machhe position 

Adjdst the machhe to the zero position 

Setting positioning parameters . . . . . . . . . . 

' Fixed parameters 

Servo parameters 

*Zero return data 

Parameter block 

Always set the parameters indicated 
with an asterisk ('). 

(Do not change after setting.) 

lDefaukvalues are used il parameter 
block is not set. 

1 
I Detectina the absolute ~osit ion , , , . . . . , . , " 

Give the request to detect the absolute 
aasition with a seownce oroaram or . " I Leripheral device.' I 

'When a sequence program is used, set 
M2000. 

*When a peripheral device is used. 
select the test mode. 

I Adjusting machine position I . . . . . . . . . . 

I If it is necessaryto adjust machine posi- 
tion, use MPG or jog operation I 

f Complete > 

I 

'Manual operation is enabled with a se- 
quence program or a peripheral device. 

Jog operation is executed using a se- 
quence program or a peripheral device. 

I Establishina the absolute value 'When a sequence program is used, 
run the zero return sewo program 
(ZERO). 

*When a peripheral device is used, ex- 
ecute zero return in the test mode. 

. . . . . . . . , , 
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(2) The absolute system might lose the absolute position in the 

following cases. 

In such a case, establish the absolute position by executing zero 
return or changing the present position data after setting the 
machine to the zero position. 

(a) When an absolute position encoder is removed or changed 

(b) When the cable connecting the absolute position encoder to 
the servo amplifier is removed or changed. 

(c) When the servo amplifier is changed. 

(d) When a servo battery alarm occurs (detected when the servo 
amplifier power is turned on). 

(e) When mechanical system is misaligned due to a collision 
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8.7 Velocity Change Function 

The function changes velocity during positioning control (excluding 
circular interpolation) and jog operation. 

Velocity is changed with the DSFLP command in a sequence program 
or in the test mode of a peripheral device. 

For the procedure for changing velocity with the test mode of a 
peripheral device, refer to the Operating Manual for the peripheral 
device used. 

[Control details] 

(1) The velocity of the axis started is forcibly changed to the velocity 
set in the velocity change register. 

(2) The velocity is changed with the DSFLP command. For details, 
see Section 5.3. 

[Data setting] 

(1) The velocity change registers for each axis are indicated below. 

(2) The setting range of the velocity is indicated be1 

Axis No. 

1 

ow. 

Velocity Change Register 

I 

To set the jog operation velocity in the sequence program, set it 
in the jog operation velocity setting register after multiplying it by 
100 (for mm) or 1000 (for inches or degrees). 

Upper Digit 

Example: To designate jog operation velocity of 10000.00 mm/min. 
set '1 000000' in the jog operation velocity setting I 

Lower Digit 

Unit 

item 

Velocity 

change value 

register. 1 

W63 I W62 

degree PULSE 

%W 
range 

I 

A 

rnrn 

5;: 
I 
lo 

1 m  

U n ~  

x104 
dqreelmin 

Senins 
range 

' 
& 

inch 

unit 

PLSlrec 

,,,,% 

x ~ o - ?  
mmlmin 

",a,": 
1 

Unit 

x la4 
inchsin 
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[Caution] 

(1) When changing the velocity during linear interpolation control of 
two or three axes, change the velocity for one of the two or three 
axes. 

(2) The unit of velocity is the control unit set in the parameter block. 

(3) In the test mode of a peripheral device, values in the velocity 
change registers are ignored. 

(4) The velocity is not changed if any of the following errors occur. 
The conditions necessary to change the velocity are checked 
when the DSFLP command is executed. 

Data 
setting 
error 

Error 
when 
chang- 
ing 
velocity 

Error Contents 

Axis number setting is not be- 
tween 1 and 8. 

Axis number is set indirectly with 
index modifier. 

The data set for present position 
data change is not 0 or 1. 

The present position data 
change is set indirectly with the 
index modifier. 

The set velocity is outside the al- 
lowable setting range. 

The designated %is is executing 
Zero return. 

The designated axis is executing 
circular interpolation. 

The designated axis is 
decelerated automatically during 
positioning control. - 
The designated axis is 
decelerated with the jog opera- 
tion sional turned off. 

Error Processing 

The error step is stored in D9010 
and D9011. 

M9010 and M9011 are set 

The error detection flag (Xn7) set. 

The error code indicated in the 
right column is stored in the 
minor error code register for the 
axis in question. 

The error detection flag O(n7) set. 

The error code indicated in the 
right column is stored in the 
minor error code register for the 
axis in question. 

(a) During deceleration controlled by a STOP instruction 

(b) When axis movement is being stopped. 

(c) During the MPG operation. 
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[Timing chart] 

The operation timing for executing velocity change is indicated below. 

v  
A V j 

Axis motion when positioning is executed at V1 

\ 
A A 

- t 
Velocity change register x I l v 2  X I  Iv3 

DSFLP command 

Fig. 8.5 Timing Chart of Velocity Change Operation 

[Program example] 

The program which calls velocity change control is indicated below. 

(1) Velocity change conditions 

.................................................. (a) Axis Axis 6 

.................................. (b) New velocity 5000 

(c) Velocity change instruction ....... X80 

(2) Sequence program 

w5 
D$?;tion of X80 leading 

4 CSET I t152  

I t152  119 74 1128 6 
6 1 - ~ r f l 0 6  ~~~;~ D 9 9 2  

K 
1 

R S T  11152 

: R C U \ i  END 

MI52 (velocity change ex- 
ecution instruction flag) is 
set at the leading edge of 
X80. 
Value 'SOW' is set in the 
veloclty chango regnsters 
(D992and 0993) forAxis6. 

Velocity change request 
for Axis 6 I 
MI52 is reset after the 
completion of command 
position data change re- 
quest for Axis 6. 
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8.8 Command Position Data Change Function 

This function is used to change the command position data 

To change the command position data of a stopped axis, use the 
DSFLP command in a sequence program. It is also possible to change 
it in the test mode of a peripheral device. For details, see the Operat- 
ing Manual for the peripheral device used. 

[Control details] 

(1) The command position data is changed to the position data set 
in the command position data change registers. 

Note that the actual position data is changed at the same time 
when the command position data is changed. 

(2) Use the DEFLP command. For details on the DSFLP command, 
see Section 5.3. 

(3) If the command position data is changed in the absolute system, 
the machine position address is changed. 

[Data setting] 

(1) The registers used for command position data are indicated 
below. 

Register 
Axis No. 

Upper Digit Lower Digit 

0967 D966 

below. 

3 

4 

5 

6 

7 

8 

(2) Setting range of the position data in the registers is indicated 

D973 

0979 

D985 

D991 

0997 

D l  003 

Unit A 
Position data 

change 

D972 

0978 

D984 

D990 

D996 

D l  002 

rnm 

Setting 
Range 

to 

2 3 > _ 1  

Unit 

-I 

mm 

inch 

Setting 
Range 

-z3' to 

231-1 

Unit 

inch 

degree 

Setting 
Range 

-p3' to 

23t-1 

Remark 

If the setting 
is outside the 
travel range, 
no error will 
occur. 

Unit 

degree 

PULSE 

Setting 
Range 

-2' 10 

231-1 

Unit 

PLS 
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[Caution] 

(I) The command position data of the axis being moved cannot be 
changed. 

Any attempt to change it will cause a minor error; the error 
detection flag (XI 17) is set. The error code is stored in the minor 
error code storage register of the corresponding axis. 

(2) The data set in the command position data change register is 
ignored in the test mode of a peripheral device. 

(3) If the absolute system is used, establish the reference position 
corresponding to the machine position address using the com- 
mand position data change function when the system is booted. 

(4) Command position data is not changed if any of the following 
errors occur. (Checked when the DSFLP command is executed.) 

Error Contents I Error Processing 

index modifier. 

Data set for the command position 
chanae is not 0 or 1. 

The number of steps oausing errors 
isstored in D9010 and D9011. 

DatasetIing 
error 

M9010 and M9011 are turned on. 

I 

Axis number is not 1 to 8. 

Axis number is set indirectlv with an 

- 
Command oosition chanae data is 

Command 
position data 
chanae ex- 

(5) While the command position data is changed, the start receive 
flag is set. 

ecul'on error 

(6) Command position data can be changed regardless of the PC 
ready flag (M2000) state. 

set indireciiy with index niodidier. 

The axis designated by command 
position data changing has already 
started. 

8-17 
IB INAI 66233-n 

The error detection flag Fn7) set. 

The error code is stored in the minor 

The servo amplHier of the designated 
axis is not yet turned on. 

error code storage register of the cor- 
responding =is. 
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r iming chart] 

The timing chart f o r  the command position data change processing is 
illustrated below. 

Command position data P i  X P1 X ~ 2 ) 1 (  A1 
T 

Command position data 
change register 

DSFLP 

Start receive 

'1' 
The PCPU sets the 'position data change processing ON' flag. 

Fig. 8.6 Timing Chart for the Command Position Data Change Processing 

[Program example] 

(1) Position data change conditions 
. . (a) AXISAXIS ................... .... ................. 6 

(b) Position data change instruction ... X80 

(2) Sequence program 

I 
l R C U I i  E N D  

,,, ,, , ' Detection of X80 leading 

1 edge 

MI62 (velocity change ex- 
ecution instruction flag) is 
set at the leading edge of 

I x80 
U P 9 8  y 

Set 'O' to the command 
position change registers 

8 (D990, D991) of Axis 6. 

Posltlon data of Axis 6 is 4 I 
/ MI62 is ,reset atter, the 

cornpletron of AXIS 6 
present posit ion data 
change request. 
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8.9 Skip Function 

The skip function aborts the currently executed positioning control in 
response to the external input and executes the next positioning 
control. 

The A73CPU executes the skip function usincr an external STOP sianal - - 
and a sequence program. 

(1) The skip function execution sequence is explained below. 

Positioning does not start when the ex- ,........ ternal STOP signal orthe stop signal 
gram. (YnO) is on. 

I Turn the external STOP signal on at the 
position where positioning control 
should be aborted. I 

I 

I 
positioning control starts. 

Axis stop is confirmed with the start 
next position is started. receive flag (M2M)n); i t  must be reset. 

(2) Timing chart 

The skip function operation timing is indicated below. 

I Start of positioning 

I 
. 

(positioning at point A) 
\I \ /-Positioning at point A 

Deceleration and stop due to input i 1 / ref external STOP 

Start of positioning with thb 

I kj \Y , (while Yn9 is on, the externs 
I I A STOP signal is ignored) I nl\, I I I 

OFFJ 1 , , 
I I 

PC ready (M2000) flag 
I l ON: 

OFF I ' To be turned on before the start of External STOP signal I/ next positioning. 

I I ON 
External STOP signal OFF , 

I 
effectivelineffective I 
signal (Yn9) 
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1. INTRODUCTION 

This section describes the sequence processing and functions of the 
SCPU which are necessary to execute sequence control with the 
A73CPU multi-axis positioning module (to be referred to  as the 
A73CPU in this manual). 

The A73CPU SCPU can perform the same sequence control as the 
A3NCPU with the exception of the items indicated in Table 1.1. 

For the programming procedure of the sequence program used to 
execute sequence control, see the ACPU Programming Manual. 

Table 1.1 Differences between A73CPU (SCPU) and A3NCPU 

-- 

Item 

Jsable extension base 

3ase unit 

'awer supply module loaded in the base 
Jnit 
I 

Vumber of 
"structions 

10 points 

Devices 

Internal 
relay1 
Latch relay 

Data register 

Sequence 
instruction 

Basic instruction 

Application 
instruction 

For sequence 
control 

For positioning 
~ o n t r o l  

For sequence 
~ ~ " f l ~ l  

For positioning 
control 

For sequence 
control 

For positioning 

Special relay 

Special register 

Latch range '2 

A73CPU A3NCPU 

A656, A688 A65B, A686, A55B. A586 
(A55B. A58B: Not usable) 

A748 A326, A35B. A386 

A61 P '1 A61 P, A62P, A63P, A65P 

132 132 

107 (DSFL, DSFR: 109 
Not usable 

DSFLP, DSFRP: 
Function changedl 1 

1920 points (XIY80 to XN7FF) 1 2048 points (XIYO to XIY7FF) 

I 
128 points (XIYO to XIY7F) - 

2000 points (MILO to  MIL1999) 2048 points (MILO to MlL2047) 

I 

48 points (M2000 to M2047) 

800 points (DO to 0799) / 1024 points (DO to  D1023) 

I 
224 points (0800 to D1023) - 

Functions of M9073 to M9079 1 
added 

Functions of D9180 to D9199 1 
added I 
DO to D799 DO to D l023  
(D800 to Dl023 cannot be set 
for latch range) 

*1: A62P and A65P cannot be used because their5 VDC current I- capacity is insufficient. 
*2: This indicatesthe range that is latched when the latch range 

is set with the parameter. 
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2. SCPU SPECIFICATIONS 

2.1 Specifications 

Table 2.1 SCPU Performance List 

10 points 1920 (WY80 to XN7FF) 

Vatchdog timer (WDT) (msec) 10 to 2000 

nemory capacity Equivalent to the caoacitv of a loaded memorv cassette 

:ontrol system 

'rogram capacity 

SCPU 

Repeated operation (with stored oroaram) 

Refreshldirect mode (selectable) 

Special sequence control language 
(relay symbolic language, logic symbolic language, MELSAP language) 

22 

132 

107 

Direct mode : 1.0 to 2.3 

10 control method 

'rogramming language 

Main sequence program + Main microcomputer program : Max 304 stcps 
Main microcomputer program: Max. 58K bytes (29K steps) 

nstruction) ~sec ls tep)  Refresh mode : 1.0 

nstruction 
lumber 

Sub-sequence program + Sub-microcomputer program : Max. 30K steps 
Sub-microcomputer program: Max. 56K bytes (29K steps) 

Internal relay (M) 1000 (MO to M999) 
IDoints) 

Sequence 
instruction - 
Basic instruction 

Application 
instruction 

I 

Latch relay (L) 1000 (L~oooto ~1999) M + L + S = 2000 points (set with parameters) 
(points) 

'recessing speed (sequence 

Step relay (S) (points) 0 (default) 

ay (B) (points) 1 1024 (BO to B3FF) Link reli - 

Timer 
(T) 

100 msec timer : 0.1 to 3276.7 sec (TO to T199) 

Specifics- 10 msec timer : 0.01 to 327.67 sec (T200 to T255) 

tions 100 msec retentive timer : 0.1 to 3276.7 sec 

LSet with parameters 

Number of 1256 
points I 

Normal counter : 1 to 32767 (CO 

Specifics; Interrupt program counter: 1 to 32767 
tions 

Counters used in interrupt programs 
Set with parameters 
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/ Data register (0) 

Link register (W) 

File register (R) 
(points) 

Index register (V, 2) 
(points) 

Pointer (Pi I ~ o i n t s i  

Special register (0) 
(points) 

Comment (points) 

Self-diagnosis 

3peiat ion mode at the 
occurrence of error 

STOP - RUN output mode 

SCPU 

800 (DO l o  D799) 

1024 (WO to  W3FF) 

256 (FO to F255) 

Max. 8192 (RO to R8191) 

2 (AO. A l )  

Max. 4032 (set in units of 64 points) 

Watchdog error monitor, memory error. CPU error, I10 error, battery error, 
etc. 

Stop or continue 

Output data when STOP is restored, or data after operation is output. 
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2.1.1 110 control modes 

I10 modules are controlled in either the direct or refresh mode. 

The control mode of the I10 modules can be set in one of the following 
three modes. For details on mode settings, see the A73CPU User's 
Manual. 

* Direct mode for both input and output 
* Refresh mode for input and direct mode for output 

Refresh mode for both input and output 

(1) Direct mode 

I10 modules are accessed each time the I/O signals are used for 
processing in sequence program operation. See Fig. 2.1. 

'U (Central Processing Unit) 

Input 
module 

nput contact 
nstruction 

I *2 
3utput contact 
instruction * Data memory 

for output 
Output OUT I 

- 
(V) 

instruction 
I 

I 
Fig. 2.1 Direct Mode 

(a) When an input contact instruction is executed: 

The input module data and data memory input data are ORed. 
The result is used as the input data to execute the sequence 
program. 

(b) When an output contact instruction is executed: 

Output data is read from the data memory to execute the 
sequence program. 

(c) When the output OUT instruction is executed: 

The operation result of the sequence program is output to the 
output module and stored in the output data memory (Y). 

(d) Operation delay time 

The maximum time lag between the change in the input signal 
and the change in the output signal is one scan. 

2-3 
IB INN 66233A 
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[REMARKS1 
'1: Operations which turn ONIOFF the data in the data memory for input (X) are: 

1) Test operation with a peripheral device 

2) Link refresh in  the MELSECNET 

3) Write from the computer link module (AJ71C24(S3). AD51 (S3). etc.) 

'2: Operations which turn ONIOFF the data in  the data memory for output (Y) are: 

1) Execution of OUT instruction in  a sequence program 

2) Test operation with a peripheral device 

3) Write from the computer link moduie (AJ71C24(S3), AD51 (53). etc.) 

(2) Refresh mode 

110 modules are accessed in a batch before step 0 is executed. 
See Fig. 2.2. 

A73CPU 

L e ( C s n t r a 1  Processing Unit) 1 
input contact 
instruction module 

3utput contact I 

instruction r Data Output refresh output 
for output - 

Output OUT * (Y) 
instruction 

- 

Fig. 2.2 Refresh Mode 

(a) lnput refresh 

Before step 0 is executed, input data is read in a batch from 
the input module and stored in the input data memory (X). 

(b) Output refresh 

Before step 0 is executed, the data in the data memory for 
output (Y) is output to the output moduie in a batch. 

(c) When an input contact instruction is executed: 

lnput data is read from the data memory for input (X) to 
execute a sequence program. 

(d) When an output contact instruction is executed: 

Output data is read from the data memory for output (Y) to 
execute a sequence program. 

(e) When the output OUT instruction is executed: 

The operation result of a sequence program is output to the 
output module and stored in the output data memory (Y). 
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(f) Operation delay time 

The maximum time lag between the change in the input signal 
and the change in the output signal is two scans. 

-~ 3 
To access a part of I10 module directly as in the direct mode, use 
the SEG instruction (partial refresh instruction). 

For details, see the ACPU Programming Manual. 

(3) Cautions for the refresh mode 

(a) When output (Y) is the refresh mode: 

As illustrated in Fig. 2.3, it is not possible to output pulse 
signals externally by turning ONIOFF the output (Y) of the 
same device number within one scan of operation. 

If such a circuit is programmed, the instruction set in a larger 
step number becomes effective and the instruction set in a 
smaller step number is ignored. 

To output a pulse signal externally, use the SEG instruction 
(partial refresh instruction) as shown in the program in Fig. 
2.4. 

For details on the SEG instruction, see the ACPU Program- 
ming Manual. 

If Yt 0 is turned on and off within the same scan. 
the state just before the output refresh is executed. 
i.e., the off state after the execution of the RST in- 
struction, is always output to the output module. 

However, in the sequence program, Y10 is on after 
the execution of the SET instruction and before the 
execution of the RST instruction. 

RST Y10 

SEG 4Y1 K4B1 

The 'SET M9052' is used to change the SEG in- 
struction to the partial refresh instruction. 

The partial refresh instruction in (1) outputs the 
Y10 ON data to the output module. 

The partial refresh instruction in (2) outputs the 
Y10 OFF data to the output module. 

Fig. 2.3 When the SEG Instruction Is Not Used Fig. 2.4 When the SEG Instruction Is Used 

2-5 
18 INN 66233A 
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(b) When input (X) is the refresh mode: 

To execute the fetch processing of the external input signals 
in a batch at the head of the scan, maintain the external signal 
ON/OFF state for more than one scan. 

If the ON/OFF state of the external input signal is changed 
during a scan, the state of the input (X) in the sequence 
program does not change. 

To fetch the ON/OFF state of the external input signal during 
a scan, execute the SEG instruction. 

A program example is shown in Fig. 2.5. 

ONIOFF state of XO to X7 is 
fetched by partial refresh. 

I I 
Fig. 2.5 Partial Refresh of Input Signals 
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2.1.2 Initial processing 

lnitial processing is a series of processing which is required to execute 
sequence program operation processing. 

Initial processing is executed when the SCPU is powered up or reset 
with the reset switch of the SCPU. 

Initial processing usually takes 2 to 4 seconds, varying depending on 
the system configuration. 

(I) I10 module initialization 

The I10 module is reset to be initialized. 

(2) Clearing data memory 

(a) Unlatched data memory is cleared. 

The latch range is set with a parameter using a peripheral 
device. 

(b) Y data contents are cleared if Y, which corresponds to the 
areas occupied by the input modules and the areas not oc- 
cupied by any module, is used as internal relay M. 

(3) Setting link parameter 

When the A73CPU is used as the master station in the MELSEC- 
NET, the link parameter data is set to the data link module and 
the data link starts. 

(4) 110 address assignment 

I10 addresses are automatically assigned to the I10 modules 
loaded in the base unit. 

(5) Entering I10 module data 

The types Of I10 modules loaded in the base unit are entered. 

The I10 module data is used to verify the I10 module. 

(6) Self-diagnosis 

Among the check items conducted by the SCPU for self-diag- 
nosis, those conducted when the power is turned on or the SCPU 
is reset are conducted. 

For details, see Section 2.1.9. 
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2.1.3 END processing 

The END processing returns the operation step to step 0 in repeated 
operation processing. 

After the execution of the END (FEND) instruction, the following series 
of processing is executed as the end processing. 

(1) Self-diagnosis 

The SCPU checks for a blown fuse, 110 module verify error, low 
battery power, etc. For details, see Section 2.1.9. 

(2) Timerlcounter processing 

Present values of the timers and counters are updated and their 
contacts are turned on or off. 

For details, see Sections 2.1.4 and 2.1.5 

(3) Constant scan processing 

When the constant scan function is used, the SCPU waits until 
the constant scan time (set for the special data register D9020) 
is reached to execute the repeated operation processing. 

(4) Data communication processing with computer link module 

The SCPU communicates with the computer link module when a 
data readlwrite request is given by the computer link module 
(AJ71C24(S3), AD51 (S3)). 

(5) Link refresh processing 

Link refresh processing is executed when a link refresh request 
is given by the MELSECNET data link module. 

For link refresh timing, see the MELSECNET Data Link System 
User's Manual. 

( 6 )  Sampling trace processing 

The status of the set devices is stored in the sampling trace area 
as the sampling trace is executed every scan (after END instruc- 
tion execution). 

(7) RUNISTOP keyswitch position check 

The SCPU operation status is changed according to the 
RUNISTOP switch position. 

For details of transition processing to RUN, STOP, PAUSE, and 
STEP-RUN, see Section 2.1.8. 



2. scpu sPEclFlcaTloNs /MELSEC-A 
2.1.4 Timer processing 

The SCPU uses timers which increase the present values according to 
the measured duration. 

Three types of timers are used: 

100 msec timers Range : 0.1 to 3276.7 sec 
Units : 100 msec 

* 10 msec timers Range : 0.01 to 327.67 sec 
Units : 10 msec 

* I00 msec retentive timers Range : 0.01 to 3276.7 sec 
Units : I00 msec 

Present value is retained after the power is turned off. 

(1) Updating the timer present value 

When the timer coil is turned on with the OUT T[ ] instruction, the 
timer present value is updated after the execution of the END 
(FEND) instruction. After the timer counts up, the timer contacts 
close. 

(a) 100 msec and 10 msec timers 

When the timer coil is turned off with the input conditions not 
satisfied, the present value of the timer is reset to 0 and the 
timer contacts open after the execution of the END (FEND) 
instruction. 

(b) 100 msec retentive timers 

When the timer coil is turned off with the input conditions not 
satisfied, the present value update stops but the present 
value is retained. 

(2) When the RST T[ ] instruction is executed: 

When the timer is reset with the RST T[ ] instruction, the present 
value is reset to 0 and the timer contacts open. 

The 100 msec retentive timer retains the present value and the 
contact status when the coil is turned off. 

TO reset the 100 msec retentive timer, use the RST T[ ] instruction. 

(3) When the OUT T[ ] instruction is skipped: 

Once the timer is started with the OUT T[ ] instruction, the timer 
present value is updated even when the OUT T[ ] instruction is 
skipped with the CJ instruction. The contacts close when the 
timer counts up. 
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0 END 0 END 0 
I 

Fig. 2.6 Timer Processing 

Timer accuracies are indicated below. For further details, see the ACPU Programming 
Manual. 

2.1.5 Counter processing 

Timer 

10 msec 

10 msec 

100 msec 
100 msec retentive 

100 msec 
100 msec retentive 

The SCPU uses counters which increase the present value at the 
leading edge of an input signal. Two types of counters, normal and 
interrupt counters, are used. In this manual, the word "counter" indi- 
cates a normal counter unless it is specifically expressed as an "inter- 
rupt counter". 

* The counter is used in a main routine or subroutine. 
* The interrupt counter is used in an interrupt program. 

Scan Time T 

T < 10 msec 

T 2 10 msec 

T < 100 msec 

T 2 100 msec 

(1) Updating the counter present value 

The counter coil is turned on and off by the OUT C[ ] instruction. 
The present value is updated at the leading edge of the coil signal 
and the coil contacts close when the counter counts out. 

Direct Input 

+2 scan time to  -1 0 msec 

+2 scan time to  -1 scan time 

+2 scan time to -100 msec 

+2 scan time to -1 scan time 

(a) The counter used in a main or subroutine 

Refresh Input 

+2 scan 
timeto 0 

The present value is updated and the coil status is changed 
after the execution of the END (FEND) instruction. 

(b) The interrupt counter used in an interrupt program 

The present value is updated and the coil status is changed 
after the execution of the IRET instruction. 

(2) When the RST C[ ] instruction is executed: 

When the counter is reset by the RST C[ ] instruction, the present 
value is reset to 0 and the counter contacts open. 

The present value and the contact status are retained when the 
counter coil is turned off. 
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Counter 

interrupt 
counter 

0 END 0 
Main routine 

END 0 

program 
Counter present value updated 
Counter contact status updated 

lnterrupt 
Interrupt occurrence occu,,,,,, lnterrupt occurrence 

program 

Interrupt program l-iU4 

Fig. 2.7 Counter Processing 

The maximum speed of the counter depends on the scan time. Counting is only 
possible when the onloff time of the input conditions is longer than one scan. For 
details, see the ACPU Programming Manual. 

n 1 
Maximum counting speed Cmax = --- 

100 
x -  ts [tirneisec] I 

I I 
where, 

n: duty (%) 

Duty is the ratio of the input signal on or off time to one cycle 

Count input signal 0N - 
OFF w 

of input signal onloff time, expressed in percent. 

ts: program scan time (sec) 

2-11 
I8 INN 662334 
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2.1.6 Watchdog timer (WDT) 

(1) Watchdog timer 

The watchdog timer is an internal timer used to detect errors of 
the PC's repeated operation function. 

Setting is possible with a parameter in the range of 10 msec to 
2000 msec in units of 10 msec. Default is 200 msec. 

(2) Operation 

The watchdog timer monitors program execution scan time over 
one scan. 

If any PC hardware fault occurs or processing is not completed 
within the preset period, it stops operation with warning signal 
output. 

(3) Reset timing 

The watchdog timer is reset after the execution of the END in- 
struction if the PC operation is completed normally. 

(4) Error 

The watchdog timer error is indicated by code "2' or "25". 

Error code "22": The END instruction is executed after the set 
period has elapsed. 

Error code "25": The END instruction is not executed due to 
endless loop. 

For details, see the A73CPU User's Manual, 

(5) Operation after an occurrence of watchdog timer error 

(a) The PC stops operation and turns off all outputs. 

(b) The RUN LED in the CPU module front panel flashes. 

(c) The "WDT ERROR' message is displayed on the LED display 
unit on the CPU module front panel. 

t Scan time (WDT count value) I 
WOT error occurs if preset 

- - value is exceeded. 

EN0 processing time 
Sequence program operation I 

I i 
END 

Step 0 instruction Step 0 

WOT reset (atter execution of EN0 instruction) 
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(6) Resetting 

The watchdog timer can be reset in a sequence program. 

The watchdog timer preset value is reset when the WDT instruc- 
tion is executed; counting begins again from 'O'. 

However, the scan time stored in D9017 to D9019 is not reset 
when the WDT instruction is executed. 

w T ]  WDT reset 
executed 

END I 
Step 0 executed 1 Step 

I L ~ ~ ~ v a ~ u e  WDT error occurs when WDTvalue 

reset A or 6 exceeds the set value. 

t Scan time 4 

(7) If the WDT error occurs, check the nature of the error by referring 
to the troubleshooting information in the A73CPU User's Manual. 
After placing the reset switch in the RESET position, remove the 
cause of the error. 
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2.1.7 Operation processing at the occurrence of momentary power failure 

The A73CPU detects a momentary powerfailure if the input line voltage 
to the power supply module falls below the specified value. 

If the momentary power failure within the allowable limit (20 msec) 
occurs, the SCPU executes the momentary power failure processing 
as indicated below. 

(1) Momentary power failure under 20 msec 

(a) Operation processing stops with the output status retained 

(b) Operation processing is resumed when normal state is res 
tored. 

(c) The watchdog timer keeps counting while the operation is 
stopped. Therefore, if the watchdog timer setting is 200 msec 
and scan time is 190 msec, the WDT error occurs if a momen- 
tary power failure occurs for 20 msec. 

(2) Momentary power failure longer than 20 msec 

I The SCPU is reset. 

Occurrence of rnornentaly power failure Power recovery 

END 0 \ / END -+ *- 
A73CPU stops operation 

Fig. 2.8 Operation Processing at Occurrence 
of Momentary Power Failure 
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2.1.8 RUN, STOP, PAUSE, STEP-RUN operation processing 

The SCPU operation state are RUN, STOP, PAUSE, or STEP-RUN, 

Each operation state is explained below. 

(1) RUN 

The RUN state indicates that the SCPU is executing a sequence 
program repeatedly in the order of step 0 to the END (FEND) 
instruction. 

When the SCPU is set in the RUN state, the output status saved 
when it had been set to the STOP state is output according to the 
set output mode (STOP -r RUN). 

The processing required to start sequence program operation 
after the operation state has been changed from the STOP to RUN 
is usually one to three seconds. This time varies according to the 
system configuration. 

The processing shown in Fig. 2.9 is repeated in the RUN state 
until'it is changed to anotheFoperation state. 

C RUN 

I 
1 

Output status saved when the 
o~eration state had been 1 
swtched lo STOP is output ac- 
cording to !he re! output mode. I " 

the refresh mode) 

I Sequence program operation 
processing 

END processing A 
Fig. 2.9 RUN Operation Processing 
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(2) STOP 

The STOP state indicates that sequence program operation is 
stopped using the RUNISTOP keyswitch or by the remote STOP 
signal (Section 2.2.3). 

When the SCPU is set in the STOP state, the output status is 
saved and all outputs are turned off. Data other than the outputs 
(Y) is retained. 

The processing shown in Fig. 2.10 is repeated in the STOP state 
until it is changed to another operation state. 

Output status is saved and all 
outputs are turned off 

110 modules are refreshed 
(if in the refresh state) 

Data communication with the 

Link refresh processing I 
I 

Self-diagnosis 

RUNISTOP keyswitch position 
check 

For details on processing, see Section 2.1.3 

Fig. 2.10 STOP Operation Processing 



2. S C P ~  SPEC~F~CAT~ONS /MELSEC-A 
(3) PAUSE 

The PAUSE state indicates that sequence program operation is 
stopped with the output and data memory statuses retained. 

The processing shown in Fig. 2.1 1 is repeated in the STOP state 
until it is changed to another operation state. 

For the procedure to set the SCPU in the PAUSE state, see 
Section 2.2.4. 

PAUSE 1 
I 

I10 modules are refreshed 
(if in the refresh state) 

Data communication wkh the com- 
puter link module 

Link refresh processing - 
Self-diagnosis I - 

RUNISTOP keyswitch position 
check 

For details on processing. see Section 2.1.3. 

Fig. 2.11 PAUSE Operation Processing 
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(4) STEP-RUN 

The STEP-RUN state indicates the run state in which sequence 
program operation processing can be stopped or continued in 
units of instructions; runlstop control is possible using a 
peripheral device. 

Because operation processing is stopped with the output and 
data memory statuses retained, it is possible to check the execu- 
tion state of the sequence program. 

The processing shown in Fig. 2.12 is repeated in the STEP-RUN 
state until it is changed to another operation state. 

C STEP-RUN 1 
I 

I Oper;ti,, ~ x e c u t e d  up tothe step 
speched w ~ i h  a per~pheral device 

110 modules are refreshed (if in 
the refresh state) 

Data communication with the com- 
puter link module 

I Link refresh processing I 

I Self-diagnosis I 

RUNISTOP keyswitch position 
check 

* For details on processing, see Section 2.1.3. 

Fig. 2.12 STEP-RUN Operation Processing 
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(5) Relationship between RUNISTOP switch operation and SCPU 

operation processing 

Table 2.2 RUNISTOP Switch Operation and SCPU Operation Processing 

W N  - STOP 
STEP-RUN - STOP 

STOP - RUN 

W N  - PAUSE 
[with M90400N) 

STOP - 
STEP- 
RUN 

PAUSE 
+ STEP- 
RUN 

- 

Operation 
stopped 
from a 
peripheral 
device. 

Operation 
resumed 
from a 
peripheral 
device. 

PAUSE - RUN 

Sequence Pro- 
gram Operation 
Processing 

Stopped 

Started 

Stopped 

Operation stops 
at the step 
specified by a 
peripheral device, 

Operation 
resumes from the 
step next to the 
operation 
stopped step. 

Started 

Data Memory 

lepends on the Operation is 
)arameter setting resumed in the 
or 'STOP -. RUN same status as 

h t p u t  status is 
;wed by OS and 
dl outputs are 
urned off. 

)utput state'. that at the entry 
to the STOP state. 

Status at the 
entry to STOP 
state is retained. 

The same status 
as that at the 
entry to the 
PAUSE state is 
retained. 

~ u t p u t  status is Status at the 

etained. entry to operation 
stop is retained. 

Operation 
resumes from the 
status at the entry 
to operation stop. 

)peration Operation 

'AUSE output status at the entry 
itatus. to the PAUSE 

state. 

Remarks 

If M9040 is off, the 
same operation process- 
ing will occur as that ex- 
Bcuted when the 
RUNISTOP switch is in 
the RUN position. 
(PAUSE state is not set.) 
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(6) Processing during sequence program stop operation processing 

Table 2.3 Processing when Operation Processing Stopped 

Processing 

RUNiSTOP processing) 

I I10 Refresh 
(for refresh state) / Executed 

i 

Self-diagnosis Executed 

Timericounter (Updating 
of present value and Executed 

I Communication with 
Computer Link Module Allowed 

I Link Refresh Processing / Allowed 

I Sampling Trace 
Processing Executed 

I RUNiSTOP Switch Posi- 
tion Check Executed 

STOP PAUSE 

Executed Executed 

Executed 1 Executed 

Allowed / Allowed 

Allowed / Allowed 

Executed Executed 

STEP-RUN 

Executed 

Executed 

Allowed 

Allowed 

Executed 

If the END (FEND) instruction is 
Executed during STEP state 
Iperation, the END processing 
begins. 
rimer present value update: 

10 msec timer .... 
'1 '  is added after each scan. 

100 msec timer .... 
'1 '  is added after each 10 
scans. 

2-20 I8 I N N  6523311 
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2.1.9 Self-diagnosis 

(1) Self-diagnosis 

The SCPU checks itself for errors when the power is turned on 
and while the SCPU is running. If an error is detected, the SCPU 
provides an error indication or stops operation, depending on the 
level of error, thereby preventing SCPU malfunctioning and en- 
suring reliable operation. 

The SCPU's operation states at the detection of an error are 
operation stop state and operation continue state. For some 
errors included in the operation continue state, it is possible to 
stop operation when such errors are detected, by setting the 
proper parameter. 

If an error is detected, the error occurrence event and the con- 
tents of the error are stored in the special relays (M) and special 
registers (D). Read the stored error data in the program, espe- 
cially for the operation continue state, to prevent malfunctioning 
of the SPCU and mechanical systems. 

If an operation stop error is detected by the self-diagnosis func- 
tion, the operation stops at the point the error is detected and all 
outputs (Y) are turned off. 

If an operation continue error is detected, the program portion 
involved with the error is skipped and other portions of the pro- 
gram are executed. 

If an I/O module verify error is detected, operation is continued 
with the I/O addresses before the occurrence of the error. 

For errors detected by the self-diagnosis function, refer to Table 
2.4. 

pmmiq 
1. If two states are indicated in the 'CPU Status' and 'RUN LED Status' columns in 

Table 2.4, either of them can be selected by setting a peripheral device. 

2. For an operation check error marked with (*), the error message displayed on the 
LED display unit is as indicated below only for the error caused by the CHK 
instruction. 

<CHK> ERROR [ I[ I[ ] 

I 
%digit fault code number 

2-21 
IB INAI 662314 
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Table 2.4 Self-diagnosis Error List 

Diagnosis Diagnosing Timing 

- 
CPU 

Status 

- 
RUN 
LED 

Status 
Error Message 

INSTRCT.CODE 
ERR 

Instruction code When each instruction is executed. 
check 

Parameter set- When the power is turned on or the 
ting check SCPU is reset. 

When the operation state is changed: 
From [STOPIPAUSE] to 
lRUNlSTEP RUN1 1 PARAMETER 

ERROR 

No END instruc- When M9056 or M9057 is set. 
tion When the operation state is changed: 

From [STOPIPAUSE] to 
[RUNISTEP RUNl 

MISSING END 
INS. 

Instruction execu- 
tion impossible 

When the following instruction is 
executed: 

CJ, SCJ. JMP, CALL(P), FOR-NEXT 
When the operation state is changed: 

From [STOPIPAUSE] to 
IRUNISTEP RUNl 

CAN'T 
EXECUTE (P) Off 

Format (CHK in- When the operation state is changed: 
stiuction) check From [STOPIPAUSE] to 

[RUNISTEP RUN] 

CHK FORMAT 
ERR. 

CAN'T 
EXECUTE (I) 

instruction execu- When an interrupt occurs. 
tion impossible When the operation state is changed: 

From [STOPIPAUSE] to 
[RUNISTEP RUN] 

No memory When the power is turned on or the 
cassette SCPU is reset. 

CASSETTE 
ERROR 

RAM ERROR 
SCPU is r iset.  
When the M9084 is set during STOP state. 

OPE. CIRCUIT 
ERR. 

Owra t ion  circuit / W h e n  the Dower is turned on or the 
check  I SCPU is reset 

Watchdog error When the END instruction is executed. 
check 

END instruction When the END instruction is executed. 
not executed 

WDT ERROR 

END NOT 
EXECUTE 

Sub-CPU check Always SUB-CPU 
ERROR 

MAIN CPU 
DOWN 

Interrupt error / Aiways 

10  error 

- 

I10 module When the END instruction is executed. 
verification (Not checked if M9084 or M9094 is ON.) 

I f f  

. . . . . . . . . 
I n  - 

UNIT VERIFY 
ERR. 

Fuse blown When the END instruction is executed. 
(Not checked if M9084 or M9094 is ON.) 

FUSE BREAK 
OFF. 
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0 

2-23 
IB iNlU 66233A 

Table 2.4 Self-diagnosis Error List (Continued) - 
CPU 

Status 
- 

stop 

- 
RUN 
LED 

Status - 

Off 

Diagnosis Diagnosing Timing Error Message 

Control bus 
check 

When the FROM or TO instruction is 
executed. 

CONTROL-BUS 
ERR. 

Speclal function 
module error I When the FROM or TO instruction is 

executed. 
SP. UNlT DOWN 

I Link module error When the power is turned on or the 
SCPU is reset. 

LlNK UNi7 
ERROR 

When the operation state is changed: 
From [STOPIPAUSE] to 
[RUNISTEP RUN] 

I10 INT. ERROR When an interrupt occurs. 

module I Special f u y t i o n  
error module asslgn- 

When the power is turned on o r the  
SCPU is reset. 
When the operation state is changed: 

From [STOPIPAUSE] to 
IRUNISTEP RUN1 

SP. UNIT LAY 
ERR. 

ment error 

module error 
When the FROM or TO instruction is 
executed. 

s top Off SP. UNlT ERROR 

Run 

Link parameter 
error 

When the power is turned on or the 
SCPU is reset. 

On 

- 
On 

- 
Off .. . . .. . . . 
On 

LlNK PARA. 
ERROR ~ ~ ~~ 

When the operation state is changed: 
From [STOPIPAUSE] to 
[RUNISTEP RUN] 

Battery 7 Battery low EATERY 
ERROR 

Always 
(Not checked when M9084 is ON.) 

Run 

Operation check error When each instruction is executed. stop OPERATION 
ERROR 

Run 
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2.1.1 0 Parameters 

(1) Parameters assign the user memory area in the CPU module to 
specific applications and functions. 

(2) Parameters default values are determined as indicated below. If 
no parameter setting is made, the default values will be used. 

(3) The allowable setting range for each parameter is indicated in 
Table 2.5. Setting is possible with a peripheral device. 

For details on parameter setting, refer to the Operating Manual 
for the peripheral device. 

Table 2.5 Parameter Setting Range 

Setting \ Default Value Setting Range 
Peripheral Device 

- 
IGP 
- 

0 

- 

0 

- 

0 

- 

0 
- 

0 

- 
0 
- 

0 

- 

0 

- 

0 

Main sequence program capacity 5K steps 1 K t o  30K steps 
( in units of 1K steps) 

1 K t o  30K steps 
(in units of 1 K steps) 

1 K to 8K points 
(in units of 1 K points) 

0 to 4032 points 
(in units of 64 points) 

0 or 8K bytes to 24K bytes 

NAiA (018K bytes) 

NAiA (2K to 16K bytes) 

0 or 8K bytes 

0 to 58K bytes 
(in units of 2K bytes) 

Direct or refresh settina is 

Sub-sequence program capacity Vone 

File register capacity Vone 

- - 

Comment capac~ty  None 

Sampling trace 

Microcomputer program capacity 

None 

None 

None 

110 control setting Direct for in. 
puts and out- 
puts 

Link relay (5) 60  to 3FF 
l in  units of mints1 

Timer (T) TO t o  255 
( in units of points) 

Latch L1000 to L2047 
None for others 

CO to 255 
(in units of points) 

DO t o  1023 
(in units of points) 

WO t o  3FF 
( in units of points) 

range set- 
t ing 

Counter (C) 

Data register (D) 

Link register (W) 
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Table 2.5 Parameter Setting Range (Continued) 

Setting h Peripheral Device 
Setting Range - 

PHP 
- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 
0 - 

Number of link 
Stations 

XO t o  7FF 
( in units of 16 Dointsl 

None YO t o  7FF 
( in units of 16 points) 

8 0  t o  3FF 
f i n  units of 16 ~ o i n t s )  

Link relay ( 8 )  7 
I Link register (Vi) WO t o  3FF 

( in  units of points) 

MIUS: 0 t o  2047 
(must be serial numbers) 

I 

jett ing of Internal relay (M).  -atcn 
.clay (-1, ana Step relay (S) 

MO t o  M999 
L1000 t o  L2047 
None for S 

rimer setting 100 msec: 
TO t o  T I  99 

256 points ( in units of 8 
points) in total for 10  
msec, 100 msec, and 100 
msec retentive timers 
(must be serial numbers 
for each timer) 

10 msec: 
T200 t o  T255 

nterrupt counter setting No interrupt 
counter 

Used status of interrupt 
counter (C244 t o  C255) 
assigned t o  each inter- 
rupt pointer ( I ) ,  is set in 
units of points. 

1 0  number 
Output (0 module 

0 t o  64  points ( in  units of 
16 points) 

None 

module 

Empty slot 

3emote RUNIPAUSE contact setting None XO t o  7FF 
(1 point each for 
RUNIPAUSE contact. 
Setting of PAUSE contact 
only is not allowed.) 

I Fuse blown Continue 

itate at the 
Stop 

Continue 
Stop or Continue 

Stop 
. . -. . . . . . . 

F number dis- 
play 

Special function 
module check error 

F number of alternate dis- 
play of F number and 
comment lcomment: al- 

{nnunciator display state 

phanumeric only) 

STOP - RUN display state Dperation 
status before 
STOP state 
entry is output 

Output of operation 
status: 

Before entry t o  STOP 
state 
After ooeration 
execution 

None 'r int  t it le entry 128 characters (all keys 
on MELSAP are accepted) 

(eyword entry None Max. 6 hexadecimal 
digits (0 t o  9 .  A t o  F )  
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pimxq 
The memory capacity changes according to the parameter settings. 

Select a memory cassette by calculating the required memory capacity using Table 2.6. 

Table 2.6 Parameter Setting and Memory Capacity 

Hem 

Parameter and 
TIC setting 
value 

Main pro- 
Sequence pro- 

Ira 

Microcomputer 
program 

/ TIC settinas 

Microcomputer 
program 

Sampling trace 

/ Data memorv 

I 
File register 

Comment 

- - 

Settinq Units I Memow Capacity - I 
. . .  

4K bytes (fixed) 

camcity x 2K bvtes 

2K bytes (Main microcomputer pro- 
gram capacity)K bytes 

- I 6K bvtes (fixed) 

1 K steps Sub-sequence program 
capacity x 2K bytes 

2K bytes (Sub-microcomputer pro- - aram caoacitvlK bvtes 

NoneIUsed 018K bytes 

NoneIUsed 1018K bvtes 

(File register memory 
capac~ty)K bytes 

1K points (File register points) x I 2K bvtes 

64 points (Comment points) + 1 K bytes 
64 

ROM 

Possible 

Impossible 

Remarks 

4K byte memory 
area is used for 
parameter settings 
and TIC settings. 

6K byte memory 
area is used for set- 
t ing the TIC set- 
tings and PI 
addresses. 

The memory 
capacity for file 
register status latch 
is determined bv 
m e  nLmoer of f e 
reg stcr po:nts sel 
0, the paramcrcr 

The system oc- 
cupies 1 K bytes 
when a comment 
capacity is set. 
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2.2 Function List 

Table 2.7 Function List 

Status latch Stores all device data to the status latch area of the memory cassette 
when the status latch conditions are satisfied. 
The device data stored in the status latch area can be monitored by a 
DeriDheral device. 

Function 

Constant scan 

Latch 

Remote RUNISTOP 

PAUSE 

Section 2.2.5 

Sampling trace Executes sampl'ng of the spec~fced devtce operation status at predeter- Sect~on 2 2 6 
m ncd Intervals and stores the samplmg result in the samphng trace 

Contents 

Executes a sequence program at the predetermined intervals inde- 
pendent of the scan time. 
Settins range: 10 msec to 190 msec 

Retains the device data when the power is turned off, the PC is reset, 
or a momentary power failure longer than 20 msec occurs. 
The devices that can be latched are: L, 6, T, C, D, and W. 

Allows remote runlstop control from the external device (peripheral 
device, external input, computer, etc.) when the RUN keyswitch is in 
the RUN position. 

Stop operation while retaining the status of outputs M. 
The PAUSE state can be set by any of the following methods: 

RUN keyswitch on the front panel of the CPU module 
Remote PAUSE contact 

* PeriDheral device 

area of the memory cassette. 
The device data stored in the sampling trace area can be monitored 
by a peripheral device. 

Refer to 

Section 2.2.1 

Section 2.2.2 

Section 2.2.3 

Section 2.2.4 

STEP-RUN Executes a sequence program in units of instructions. 
Step run can be executed by any of the following methods: 

* Specifying the loop count 
* In units of instructions 

I10 module replace- Allows an I10 module to be replaced while the CPU is running (power 
ment in online state on). 

BASIC program inter- Allows the BASIC program interrupt processing routine to start from 
rupt the sequence program. 

Starts up  to 16 interrupt subroutines using the SUBP instruction. 

Section 2.2.7 

Section 2.2.8 

Section 2.2.9 
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2.2.1 Constant scan 

(. APPLICATION I 
The scan time of a sequence program varies depending on whether or 
not the instructions are executed, resulting in an error in positioning. 
The constant scan function minimizes such errors by permitting the 
sequence program to be executed at specified intervals. 

FUNCTION 

(1) Definition 

The constant scan function makes one scan processinn time of a - 
sequence program constant. 

Operation processing - 
. . . . . . . Refresh state only 

1 
Sequence program 
operation processing 

Step 0 

END (FEND) instruction 

7 

One scan 

. . . . . . . If the sequence program 
processing time is shorter 
than the set constant scan 
time, the next scan waits 
until the set constant scan 
time reaches. 

(2) Setting range 

The constant scan time setting is written to D902O using a value 
between 1 and 19 in units of 10 msec. 

If the setting is outside the allowable setting range, it is processed 
as indicated below: 

-32768 to 0 ....... No constant scan setting 
1 to 19 ................ Constant scan setting, 10 msec to 190 msec 
20 to 32767 ....... Constant scan setting, 190 rnsec 
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(3) Program example 

(a) Constant scan time = 80 msec 

Instruction 

80 msec setting 

(b) To terminate constant scan 

lnstruction 

-L End of constant scan 

(4) Operation 

(a) Constant scan is executed from the scan during which a . 
setting is written to D9020. 

Writing 8 (80 msec) to 09020 Writing 0 to 09021 

E M  O CM 0 EN)  0 
aquence program : 4- - 

7 h a .  

7ha m 
llhs 

Constant S C B ~  

Fig. 2.13 Constant Scan Execution 

(b) The constant scan time must be greater than the maximum 
scan time in the sequence program. 

The constant scan is not executed correctly if the setting is 
shorter than the sequence program scan time. 

Set constant scan time 
7 

m m a a m m a a .  
Constant scan P . . : , : , : : . . . . ; . : . ; 

, p p ~ o r o ~ ! m .  

- 
longer than 37 mrec. 

Sean in which constant scan is na the constant scan 
executed correctly cannot be executed 

cofre~t ly in the 
next scan. 

Fig. 2.14 Program Execution if Scan Time is 
Longer than the Set Constant Scan Time 
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(5) Accuracy 

(a) The following processing is possible during waiting time in 
END processing. 

Therefore, constant scan accuracy will be deteriorated by the 
corresoondinq interrupt orocessing time. 

interrupt 

110 interrupt 

10 msec interrupt 

If more than one interrupt indicated above occurs, the sum of 
these interrupt processing times is required. 

Processing Time 

General data processing of AD51 (53): 
0.2 msec to 0.5 msec 

Interrupt from A161 or AD51 (53): 
0.2 msec + (I0 to 117 interrupt program execution period) 

1.0 msec + 129to 131 interrupt program execution time 

interrupt from a 
peripheral device 

OPERATION 1 

0.2 msec 

(a) To execute a constant scan 

I 

1) Write the constant scan setting to D9020 with a sequence 
program. 

2) Write the constant scan setting to D9020 with a peripheral 
device set in the test state. 

(b) To terminate constant scan 

1) Write "0" to D9020 with a sequence program 

2) Write "0" to D902O with a peripheral device set in the test 
state. 

I (c) To change the constant scan setting during run 

1) Modify the program which writes the constant scan setting 
to D2020 using a peripheral device; rewrite the setting 
during run and set the constant setting instruction on. 

2) Write the required setting to D902O with a peripheral 
device in the test state. 

CAUTION 

(a) D9020 is cleared when the power supply to the SCPU is 
turned or when it is reset. The following program is required 
to initiate the constant scan function from the time the power 
is turned on after the SCPU is reset. 

(b) The constant scan function is not executed correctly if a 
momentary power failure shorter than 20 msec occurs be- 
cause the constant scan time is extended for the duration of 
momentary power failure. 
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2.2.2 Latch 

(. APPLICATION 1 
The latch function retains the data if a momentary power failure longer 
than 20 msec occurs to allow to continuous execution of the control. 

( FUNCTION 1 
(1) Definition 

The latch function retains the device data in the CPU module 
when the power supply to the SCPU is turned off and then on or 
it is reset. 

(2) Latchable device 

(a) The devices which can be latched are indicated below. 

1) Latch relay (L) 

2) Link relay (B) 

3) Timer (T) 

4) Counter (C) 

5) Data register (D) 

6) Link register (W) 

(3) Clearing the latched data 

(a) The latched data can be cleared by either of the following 
methods. 

1) Reset switch 

After placing the RUN switch in the STOP position, set the 
reset switch in the LATCH CLEAR position. 

2) GPPIHGPIPHP 

Execute the device clear operation, 

(b) Clearing the latched data also clears the data in the unlatched 
area at the same time. 

( OPERATION 1 
The latch range is set for each device by parameters. 
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( CAUTION 

(a) The device data in the latch range is retained by the battery 
(AGBAT) in the memory cassette. The battery is, therefore, 
required when operation is executed with a ROM which stores 
the sequence program. 

(b) The latched and unlatched device data is stored in the CPU 
module. The data in the latch range is therefore destroyed if 
following operation is attempted while the power is off. 

1) Disconnect the battery connector from the memory cas- 
sette. 

2) Remove the memory cassette from the CPU module. 

2.2.3 Remote RUN/STOP 

APPLICATION ) 
(a) In the following cases, remote runlstop control of the SCPU 

is possible without using the RUN keyswitch on the front panel 
of the CPU module. 

1) The CPU module is out of reach. 

2) The CPU module is stored in the control box. 

3) The CPU is under the control of a computer, etc 

FUNCTION 'r 
(1) Definition 

The remote RUNISTOP function controls runlstop of the SCPU 
using an external device (peripheral device, external input, com- 
puter, etc.) while the RUN keyswitch is in the RUN position. 

(2) Operation 

(a) Operation processing is controlled as indicated below: 

1) Remote STOP 

The SPCU is set in the STOP state after the sequence 
program is executed to the END (FEND) instruction. 

2) Remote RUN 

Remote run operation after the remote stop sets the SCPU 
in the RUN state in which the sequence program is ex- 
ecuted from step 0.  
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L OPERATION 1 

(a) Remote runlstop operation is possible in the following three 
methods. 

1) Remote RUN contact (external input) 

The remote RUN contact is set with a peripheral device. 

2) Peripheral device 

3) Computer or AD51 (S3) 

Remote RUN contact 

The SCPU is set to the run or stop state according to the 
status of the remote run contact set with a parameter. 

How the SCPU is controlled according to the status of the 
remote run contact is indicated below. 

Remote run contact: OFF .......... RUN state 
ON ........... STOP state 

Step 0 -END Step 0- END 

Remote RUN contact pT----j+- RUNISTOP state RUN 

STOP state 
I 

Fig. 2.15 Remote RUNISTOP Timing Using Remote Run Contacts 

Peripheral device, computer, or AD51 (S3) 

The SCPU is set to the run or stop state according to the 
remote runlstop instruction input from a peripheral device, 
computer, or AD51 (S3). 

Step 0 END Step 0 --r END 

Remote STOP instruction 

Remote RUN instruction ---- 

RUNISTOP state RUN 

STOP state 

Fig. 2.16 Remote RUN/STOP Timing Using 
a Peripheral Device, Computer, or AD51 (S3) 



2. s c p u  SPEclFlcATloNs /MELSEC-A 
CAUTION ) 

(a) Pay attention to the following points because the STOP state 
is given priority for remote RUNISTOP control. 

1) If a remote STOP signal is given from the remote RUN 
contact, peripheral device, computer, or AD51 (S3), the 
SCPU is set in the STOP state. 

2) To set the SCPU in the RUN state after setting it in the 
STOP state with a remote STOP signal, set all the factors 
(remote RUN contact, peripheral device, computer, and 
AD51 (53)) that called the stop state of the SCPU to the run 
state. 

2.2.4 PAUSE 

I) APPLICATION 1 
The PAUSE function allows the process control, etc. to be resumed 
after the SCPU is set in the STOP state. 

( FUNCTION ) 
(1) Definition 

The PAUSE function stops SCPU operation while retaining the 
status of all outputs (Y). 

(2) Operation 

(a) The M9041 is turned on afterthe END of the scan during which 
the pause conditions are satisfied. Operation stops when the 
END (FEND) instruction in the next scan is executed. 

(b) In the PAUSE state, the status of all outputs, after the one 
scan executed after the M9041 has been turned on, is 
retained. 

Therefore, any output that should be off in the PAUSE state 
must be interlocked using the M9041. 
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OPERATION 1 

(a) The SCPU can be set in  the PAUSE state by any of the 
following three methods. 

1) RUN keyswitch 

2) Remote PAUSE contact 

The remote PAUSE contact is set with a peripheral device. 

3) Peripheral device 

I RUN keyswitch I 
When both of the following conditions are satisfied at the 
same time, operation stops after the END (FEND) instruction 
in the next scan is executed. 

Conditions: RUN keyswitch set in the PAUSE position 
M9040 is on 

Operation can be resumed by either setting the RUN keys- 
witch in the RUN ~os i t i on  or turning the M9040 off with a - 
peripheral device. 

0 -END 

RUN keyswitch 

M9041 I 
Turned on when PAUSE 

(PAUSE state contact) conditions are satisfied ------ 
I RUN/PAUSE state RUN 

I I 

-- 

Fig. 2.17 PAUSE Timing with RUN Keyswitch 



2. scpu SPEclFlcATloNs /MELSEC-A 
I Remote PAUSE contact I 

1 )  When both of the following conditions are satisfied at the 
same time, operation stops after the END (FEND) instruc- 
tion in the next scan is executed. 

Conditions: Remote PAUSE contact on 
M904O is on 

2) Operation can be resumed by either turning the remote 
PAUSE contact off or turn ing the M9040 off with a - 
peripheral device. 

Remote PAUSE contact 

M9040 
(PAUSE enable coil) 

M9041 \Turned on when PAUSE 
(PAUSE state contact) condition's are satisfied 

RUN 
RUNISTOP state 1 I 

PAUSE state I 
Fig. 2.1 8 PAUSE Timing with Remote PAUSE Contact 

1) Operation stops after the END (FEND) instruction, in the 
scan that follows the scan during which the remote PAUSE 
instruction is input from a peripheral device, is executed. 

2) O~era t ion  can be resumed when the remote RUN instruc- 
ti& is input from a peripheral device 

0 - END 0- 

Remote PAUSE instruction 

Remote RUN instruction - - - -  
ON --- 

M9041 CL F 

(PAUSE state contact) - - -  
RUNISTOP state 

HUN 

PAUSE state 

Fig. 2.19 PAUSE Timing with a Remote PAUSE Instruction 
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2.2.5 Status latch 

( APPLICATION 1 
The status latch function is used to check device data during debug- 
ging under certain conditions. 

FUNCTION 7 
(1) Definition 

The status latch function stores all the device data to the status 
latch area of the memory cassette by executing the SLT instruc- 
tion. 

The la t ched  data  can  b e  read a n d  moni to red b y  the  
GPPIHGPIPHP. 

(2) Stored data 

The following dataof each individual device is written to thestatus 
latch area. 

1) X, Y, M, L, S, F, B .......... ON/OFF data 

2) T, C ................................... ONIOFF data and present value 

3) D, W, A, Z, V, R .............. Currently stored data 

(3) Data storage timing 

(a) Data is stored in the status latch area when the SLT instruc- 
tion is executed. Therefore, the device data, which changed 
after the execution of the SLT instruction, is not stored in the 
status latch area even if this change occurs within the same 
scan. 

(b) Example 

OUT instructions which are turned onloff by the same input 
(XO) are written before and after the SLT instruction. 

OUT instructions which are turned onloff 
by the same input PO) are written 

U Y 1 1  before and after the SLT instruction. 
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Timing chart 

i 1 ' 1  8 .  

! I ; !  
I I 

ON I j0Nl / 
Xo OFF 1 1 1 1  I ' I ;  

ON; ; ; ; I l o ~ l  I 
X I OFF 

I 

, I !  4 ,  

The following data is stored in the 
status latch area when the SLT 
instruction is executed. 

xo I X1 I Y10 I Y11 I Y12 

Monitoring the status latch data ON I ON 1 ON 1 ON / OFF 

4Y10q 1 Y lO  and Y11 are on because they were on I 
] before the execution of the SLT instruction. 

. . .  YO is off even if XO is on: this is because the Y12 
was off when the SLT instruction is executed. I 

f OPERATION 

(a) Setting the status latch area 

Specify the status latch area by setting the parameter with the 
GPPIHGPIPHP and write it to the SCPU. 

(b) Executing status latch 

Data is written to the status latch area when the SLT instruc- 
tion is executed. 

(c) Resuming status latch 

To execute the SLT instruction again, reset the SLT instruc- 
tion by executing the SLTR instruction. 

2 - 38 
15 INAI 66233A 



2. scpu SPEclFlcATloNs /MELSEC-A 
c CAUTION 1 

(1) The scan time is extended as indicated below when the SLT 
instruction is executed. 

2.2.6 Sampling trace 

Take these values into consideration when setting the SCPU 
watchdog timer. 

( APPLICATION \ 

Device Memory Only 

The sampling trace function is used to shorten debugging time. 

Device Memory and File Register 

f FUNCTION 1 
(1) Definition 

Processing time (msec) 

The sampling trace function executes sampling of the contents of 
the specified device in predetermined intervals (sampling 
periods) to store it in the sampling trace area of the memory 
cassette. 

I I 

8.5 ms 

I Program flow [STRA] instruction executed [STRAR] instruction executed I 

24.6 ms 

*2 Total number of sampling times - - , - Sampling is not executed 

Number of sampling times after 
executing the [STRA] instruction *t 

I Use the GPPIHGPIPHP to set the number of times (*I, '2). I 

Sampling is 
resumed 

~ - -  

(2) Devices used 

(a) The devices and allowable number of sampling points are 
indicated below. 

1) Bit device (X, Y, M, L, S, F, B, TIC coil, TIC contact) 

Maximum 8 points 

2) Word device (TIC present value, D, W, R, A, Z, V) 

Maximum 3 points 
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OPERATION 1 

(a) Setting the sampling trace area 

Set the sampling trace area using the GPPIHGPIPHP and 
write it to the SCPU. 

(b) Setting the sampling trace data 

Set  t he  fo l l ow ing  samp l i ng  t race  da ta  u s i n g  the  
GPPIHGPIPHP and write it to the SCPU. 

1) Number of sampling trace times 

2) Devices to be traced 

3) Sampling period 

(c) Starting the sampling trace 

Sampling trace can be started by either of the following 
methods. 

1) GPPIGHPIPHP 

2) Turning on the M9047 

(d) Terminating and stopping sampling trace 

To terminate: 

Execute the STRA instruction in a sequence program; after 
sampling is executed for the specified number of times and 
the data is latched, the sampling trace is terminated. 

To stop: 

Sampling trace can be stopped by either of the following 
methods: 

* GPPIGHPIPHP 
* Turning off the M9047 

(e) Checking the sampling trace data 

Read and monitor the sampling trace area data using the 
GPPIGHPIPHP. 

(f) Resuming the sampling trace 

Execute the STRAR instruction in a sequence program 
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2.2.7 STEP-RUN operation 

APPLICATION 

The step-run function allows a sequence program to be run while 
checking the sequence program execution status and device data in 
response to onloff setting of the input signals. 

f FUNCTION 

(1) Definition 

The step-run function executes the sequence program operation 
in units'of instructions. 

(1)xo O X '  In the step-run state, operation is 
executed step-by-step in the order 
of (I) ,  (2), .... and (1 I ) .  

(2) Types 

(a) Step-run by designating the loop count 

Operation stops at the specified step after the sequence 
program is executed the specified number of times. 

(b) Step-run in units of instructions 

Operation is executed step-by-step in units of instructions 
starting at step 0 or the current step. 

- 

Loop count designation 

Operation stops 
st the specified 

Return to step 0 
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(3) Output (Y) status with the RUN switch set to STEP-RUN 

(a) The RUN keyswitch can be placed in the STEP-RUN position 
by either of the following methods. 

1) RUN -. PAUSE + STEP-RUN 

When the RUN keyswitch is placed in the STEP-RUN posi- 
tion, operation stops with all output statuses retained. 

0 -------END 0 ----- END 

I 
O h E f l D  STEP RUN I 
I 

PAUSE 

RUN switch 

RUNISTOP status 

output (Y) ON I- 
eFt SgqUenke Output status at the time of PAUSE 

- .  retained - 
IS output 

Fig. 2.20 Timing Chart When the Switch Is  Turned 
From RUN -. PAUSE -. STEP-RUN 

2) RUN -. STOP -. STEP-RUN 

When the RUN keyswitch is operated in the above k d i -  
cated sequence, the output status varies depending on the 
setting for the 'STOP -. RUN display state'. 

i) To output operation status prior to stop 

When the RUN keyswitch is placed in the STOP position, 
operation stops with all outputs set off. 

When the RUN keyswitch is then placed in the STEP- 
RUN position, output status at the time of STOP setting 
is output with the operation stopped. 

ii) To output the status after operation 

When the RUN keyswitch is placed in the STOP position, 
operation stops with all outputs set off. 

When the RUN keyswitch is then placed in the STEP- 
RUN position, operation remains stopped with all the 
outputs off. 

0 END 
STEP RUN 

Step-run enabled 
RUN switch - 

STOP I 
RUNISTOP status I 
output (Y) 

Status of outputs at STOP are 
Al l  outputs off output again* 

operation are output 

Fig. 2.21 Timing Chart When the Switch Is Turned 
From RUN -. STOP + STEP-RUN 
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(4) Timer and special timing clock processing during step run 

(a) Timers 

I )  10 msec timer .......... 10 msec increased every scan 

2) I 0 0  msec timer ........ I 0 0  msec increased every 10 scans 

(b) Special timing Clocks 

1) M9030 (0.1 sec clock) ...... Turned onloff every 5 scans 

2) M9031 (0.2 sec clock) ...... Turned onloff every 10 scans 

3) M9032 (1 sec clock) .......... Turned onloff every 50 scans 

4) M9033 (2 sec clock) .......... Turned onloff every I 0 0  scans 

5) M9034 (1 min clock) .......... Turned onloff every 3000 scans 

( OPERATION 

(a) Turn the RUN keyswitch to the STEP-RUN position. 

(b) Execute step-run using the GPPIGHPIPHP. 

For details, see the GPPIGHPIPHP Operation Manual. 

f CAUTION 

(a) When executing step-run by specifying a loop count, the 
number of loop execution times is counted when the specified 
step is executed. 

Therefore, the loop count is not increased if the specified step 
is skipped by the CJ instruction, for example. 

(b) When the RUN keyswitch is turned from STEP-RUN or RUN to 
the STOP position, the output status just before the switch is 
placed in the STOP position is stored in the SCPU memory. 
Therefore, the output stored in the memory is output when the 
RUN keyswitch is turned to the RUN or STEP-RUN position 
from the STOP position. 

If output of the stored output status is not required, reset the 
SCPU first before turning the RUN keyswitch to RUN or STEP- 
RUN. 
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(c) I10 refresh is executed while operation stops in step-run 

operation. Refer to Table 2.3 in Section 2.1.8. 

Note that the CPU module using the refresh state fetches the 
input signals or outpxts the signals externally while in opera- 
tion. 

If step-run is executed using the following circuit in units of 
instructions, outputs Y10 and Y11 are off and on respectively 
after the execution of step 1 assuming that XO, originally off 
when step 0 is executed, is turned on when step 1 is executed. 
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2.2.8 Online I10 module replacement 

APPLICATION 'I 

(a) An input or output module can be replaced while the SCPU is 
running. 

L FUNCTION 

(a) The output or input module can be reolaced in units of slots 
as indicated below while the system is in the online state. 

I ' I 
80 be loaded) I 

(b) With this function, it is possible to replace the module withou 
stopping sequence operation. 

Power 
supply 
module 

OPERATION 

(a) This replacement can be executed in either of the following 

Ro be removedl 

Special 
function 
module(32 

methods. 

AN 
CPU 

-~ -- 1 a) Using Eequence program 

Output 
module 

points) 

Write the following program in a sequence program and 
turn the required input condition on while the CPU is run- 
ning. 

Input 
module 

(16 
points) 

condition 

The two most sig- ] :i:a:t (hex.) 
diglts of the head 
I10 number of the 
module to be 
reolaced 

Output 
module 
(64 
points) 

(dan be w i i en  
during run by a 
peripheral 

Input 
module 

(32 
points) 

Output 
module 

(16 
points) 

device.) 
'rocedure: 

I) Turn on the input condition. 

Set the module number to D9094. M9094 is set on. 

!) Replace the I10 module. 

9 Turn off the input condition. 

The M9094 is set off. Operation of the new module starts. 

Input 
module 

(32 
points) 

b) Using a peripheral device 

Connect the peripheral device to the CPU. 

Set the CPU to RUN or STOP state. 

Procedure: 

1) In the PC test state, set the two most significant digits of 
the head 110 number of the module to be replaced after 
convelting it to a hexadecimal number (3 digits). 

Examples: 

Head I10 number 70 - Set H07 
Head I10 number 170 - Set HI7 

2) Turn the M9094 on in the test state. 

3) Replace the module. 

4) Turn off (reset) the M9W4 in the test state. 

Operation of the new module starts. 
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(b) Processing during replacement 

The modules execute the following processing depending on 
the on/off status of the M9094. 

M9094 1 Module 1 Processinq durinq CPU RUN 

ON 

- 

OFF 

I 
1, S!ores the opcrar~ng statLs to tne X or Y ,mag= mcmory area wncn the first EhD 

process ng i s  exec-ted after M9094 has ocen tdrned on After tn s thc CPU 

CPU 

Module to  
be replaced 

does not access the corresponding input or output module. 

2) After M9094 is turned on, the corresponding input module operation is processed 
using the data (ON or OFF) in the input (X) image memory area. 

3) After M9094 is turned on for the corresponding output module operation, 
operation results of the CPU are stored to the output (Y) image memory area. 

4) After M9094 is turned on, the CPU does not execute module verification and 
blown fuse check for all modules. 

1) Stops after retaining the operating status at the first END processing after M9094 
is turned off. 

Other 1) Execute normal operation. The module giving an output according to the data 
modules of the module to be changed operates with the input data fixed. 

CPU 

1) The CPU accesses the corresponding input module when the first END 
processing is completed after M9094 is turned off. 

21 The outout module outouts the o u t ~ u t  IYI imaae area data (ON or OFF1 in the ' 
first END processing aiter M9094 i5 turned off: The CPU accesses the '  
corresponding output module thereafter. 

3) After M9094 is turned off, the CPU resumes module verification and blown fuse 
I check. 

Module to  1) Resumes access using the CPU image memory area data after the EN0 
be replaced processing after M9094 is turned off. 

/ 1) Execute normal operation I :,":;Ies 
Processings during the replacement using a peripheral device 
with the CPU "STOP" are as described above. However, be- 
cause all outputs are off, all modules are in the stop state. 
Outputs are restored by setting the SCPU to the RUN state. 
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CAUTION 

Item 

Special module re- 
placement 

Replaceable 110 
module 

CPU RUN and 
STOP key switch 
operation 

Disabling test 
operation using a 
peripheral device 

Safety measures 
lor module re- 
placement during 
CPU RUN 

f a  momentary 
lower failure oc- 
:urs for a period 
onger than 20 
nsec with the 
nodule removed 
:CPU initial start) 

Caution 

Only change a special module after turning off the power. 

1) The new module must have an equal number of I10 points as that of the 
module to be replaced. An error occurs if the number of I10 points of the 
new module is different. 

2) Only the module specified in D9094 can be replaced. 
If a module which is not specified is replaced, it will cause an I10 error of the 
device connected to that module. 

Set the key switch in the required position before replacing the module and leave 
it in the set position until the module replacement is completed. 
If its position is changed during replacement, CPU operation processing varies 
causing I10 module malfunctioning. 

1) A hexadecimal (HFF) is set to D9094 when the CPU power is turned on; the 
data memory is cleared when the power is turned off. The data is overwritten 
with the two most significant digits of the head I10 number, expressed in 
three-digit hexadecimal. 

2) A corroct 110 number must be specified because the D9094 set range and 
set value are not checked by the CPU. 

After M9094 is turned on, do not execute test operation with a peripheral device. 
If test operation is executed, the results will be set in the image memory area to 
be output when M9094 is turned off. causing malfunctions. 

1) The module to be replaced stops operation when M9094 is turned on and the 
new module starts operation using the data in the Image memory area when 
it is turned off. Therefore, check the operating status of the system before 
starting operation by turning off M9094; take safety measures as necessary. 

2) Specials safety measures are ot required when the output module is used only 
for display, such as AGFD. However, take proper safety measures such as 
writing interlock step in the sequence program or turning off the macinery 
power if 110s call mechanical motion. 

1) Turn off the power and load the new module. 
If the module is loaded with the power on, a 'UNIT VERIFY ERROR' occurs. 

2) 110 numbers are not changed if I10 assignment is executed. This will prevent 
input and output errors. 
If the CPU module starts operation in the initial start state. it assians 110s 
automatically assuming that the empty slot are the vacant 16 poi&. 
See Section 2.1.2. 
Therefore, if the removed 110 module has 32 or more points. I10 numbers are 
changed, causing input and output errors. 
Turn off the power before loading the module. 
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2.3 110 Address Assignment 

2.3.1 Basic concept 

110 addresses are assigned in either of the following methods. 

(a) 110 ASSIGNMENT not executed with a peripheral device 

(b) 110 ASSIGNMENT executed with a peripheral device 

(1) I10 ASSIGNMENT not executed with a peripheral device 

(a) Assign I10 numbers in the order of the set stage numbers of 
the extension base independent of the connection order of 
the extension cables. 

(b) Assign the I10 numbers to the main base and extension 
base(s) assuming that each base has eight slots. 

Although the A748 provides four slots, it occupies eight slots 
(OH to 7FH). 

If five slots are used in all bases except the final stage, 110 
numbers are assigned to the next base by adding the 110 
number for three slots (48 points). 

(c) Assign 16 points to an empty slot. 

(d) If 110 addresses are assigned skipping some extension stage 
numbers, 'the number of skipped stages x 8 slots" are as- 
sumed to occupy 16 points per slot. 

(2) 110 ASSIGNMENT executed with a peripheral device 

(a) Using the I10 ASSIGNMENT function, the following settings 
are possible in units of slots. 

1) Empty slot 

This is the setting for not-used slots; assignment is pos. 
sible for 0, 16, 32, 48, or 64 points. 

2) Input (X) module 

This is the setting for input modules; assignment is pos- 
sible for 16, 32, 48, or 64 points. 

3) Output (X) module 

This is the setting for output modules; assignment is pos. 
sible for 16, 32, 48, or 64 points. 

4) Function module (F) 

This is the setting for special function modules; assign- 
ment is possible for 16, 32, 48, or 64 points. 

Each slot assigns the 110 numbers at the set number of points 

(b) The A74B occupies OH to 7FH. For 110 assignment, set slots 
0 to 7 for the empty 16 points. 
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(c) For the slot where the special function module is loaded, use 

the setting for special function module (F) with the same 
number of points as the actually loaded module. 

(d) If the setting is not made for the function module or the setting 
of the number of points is incorrect, an error occurs. 

(e) If the number of points assigned is smaller than that of the 
module actually loaded, the available number of I10 points is 
reduced. 

Example: 

If '16 input points' are set on the I10 assignment screen 
while an input module with '32 points' is loaded, the latter 
16 points cannot be used. 

(f) If the set number of I10 points is greater than the number of 
I10 points of the actually loaded module, the excess number 
of points are handled as dummy points. 

(g) If 'S' (empty) is set for the slot where an I10 module is loaded, 
the loaded I10 module cannot be used. 

(h) If a remote I10 station is used in the data link, I10 assignment 
for the remote station is necessary. 

(i) A combined I10 composite module, such as the A42XY, is 
handled as an output module when executing an 110 assign- 
ment. 

lent 

I/O ASSIGNMENT of a peripheral device is not used 

A74B base unit 
(occupies OH lo 7FH) 

A65B base unit 
13 14 15 

Power r 
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(2) 110 ASSIGNMENT of a peripheral device is used 

(a) I10 ASSIGNMENT example 

* 110 ASSIGNMENT ' 

PARAMETER W R 3  .. . 
EIZZml 

E L T  I ; #  
110. LIN 

9 6  
3 7  
9 8  
9 9  

1 0 0  
1 8 1  
I 8 2  
1 0 3  
I 0 4  
1 8 5  
I B i  
1 8 7  
I 0 8  
1 0 9  
I 1 0  
Ill 

I / O  
NNT 

6.4 
6 5  
6 6  

7 1  

7 8  
7  1 

EMP IS) 1:O PTS 

4:48 PTS 
5:64 PTS 

MODULE 6:16 PTS 
7:32 PTS 

r(1 8:48 PTS 

(b) I10 numbers after execution of I10 ASSIGNMENT 

l e K  B M E S  
PRESS <END> TO END SETTING 

SLT 1 x 0  
140. l lNT 

8 0  
8 1  
8 2  
8 3  

a5  
3 6  
3 7  
3 8  
811 
9 0  
9 1  
5 2  
9 3  
9 4  
9 5  

1 1  7  
1 1 8  
I 1 P  
1 2 0  
1 2 1  
1 2 2  
1 2 3  

I Loaded modules 

MODULE 8:64 PTS 
A:16 PTS 

FCT (Fl B:32 PTS 
MODULE C:48 PTS 

D:64 PTS 

1 2 4  E:16 PTS 
F:32 PT9 
G:48 PTS 

L H:64 PTS 

/ - A74B base unit 

Power 
supply 
module 

- 
FO to 
10F 

--T--T--7 number 

output 
32 1 E ~ P V  

points 

F0to llOt0 

(occupies OH to 7FH) 

A656 base unit 

- 

Output 
16 

points 

- 
130 to 

8 9 10 11 13 14 15 - Slot 

-- 
-- 

A656 base unit 

Power 

module 

80 to A0 to BO to DO lo  
E0 ] liO address 9F AF (*I) CF (*2) DF EF ('3) 

n iw 

Power 
supply 
module 

Input 
32 

points 

*1: Because 'XlG'  is set, the 16 latter points cannot be  used. 

*2: Because 'X32' is set, CO to CF are assigned as dummy points. 

*3: Because 'SlG' is set, the module cannot be  used as an output module 

*4: Because 'SO' is set for slots 13, 14 and 15, no I10 points are set. 

*5: Because '532' is set. 32 points are reserved. 

'6: Because 'Y48' is set, 160 to 16F are assigned as dummy points. 

A73 
CPU 

Input 
32 

points 

A70 
SF 

Input 
16 

points 

A70 
MDF 

AY42- 
S1 

I I 
I 

I 
I I 
I I I 
I I I 
I I I 
I 1 I 

- - I p - L p p J  

Output 
16 

points 

Output 
16 

points 
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APPENDICES 

APPENDIX 1 SCPU ERROR CODE LIST 

If an error occurs while the PC starts or is running, the self-diagnosis 
function provides an error indication or stores the error code and the 
step number involved to a special register. Table 1.1 indicates the list 
of errors, possible causes, and necessary countermeasures. 

Error codes can be read using a peripheral device. For the operation 
to read the error codes, refer to the Operation Manual for the 
peripheral device. 

1.1 SCPU Error Code List 

Table 1.1 Error Code List 

Content of 
Special Result- 

Error Message Register ing CPU Error and Causes 
D9008 Status 

(BIN value) 

INSTRCT CODE I I I An instruction code which is 
ERR. undecodable by the SCPU is 
[checked during ex- contained in the program. 
ecution of an instruc- (1) Undecodable instruction 
tion] contained in installed ROM 

(21 Instruction code con- 

Checked when : 
Power ON or reset 

* STOPIPAUSE 
-RUN/STEP-RUN Stop 

tained in memory made 
undecodable due to ad- 
verse effects of unknown 
source on stored data. 

memory is changed due to 
noise or incorrect memow in- 
stallation 

MISSING END INS. (1) Absence of END (FEND) 
Checked when : instruction in the program. 
* M9056 or M9057 (2) Absence of END instruc- 

is turned on tion in a subprogram when 
STOPIPAUSE a subprogram is set with 
-RUNISTEP-RUN the parameter. 

Corrective Action 

(1) Read the program step 
with a peripheral device 
and correct the program in 
that step. 

(2) When the ROM is used, 
correct the ROM data or 
change the ROM that con- 
tains the correct data. 

(1) Check SCPU memory 
installed condition: install 
the memory correctly. 

(2) Read the SCPU memory 
parameter data with the 
peripheral device; check 
and correct the parameter 
data and write the correct 
data to the memory. 

(1) Add END instruction to 
end of program. 

APP - 1 
IB INN 6623SA 
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Error Message 

:AN'T EXECUTE (P) 
>hecked when : 

The CJ, SCJ, JMP, 
CALLLP), or FOR - 
executed 
STOPIPAUSE 
-RUN/STEP-RUN 

Table 1.1 Error Code List (Continued) 

- 
:ontent of 
Special 
Register 
09008 

3iN value) 

13 

- 
Resuit- 
n g  CPU 
Status 

Stop 

Error and Causes I Corrective Action 

(1) Absence of, or multiple (1) Read the error step with a 
destinations for, a jump 
instruction designated by 
the CJ. SCJ. CALL. CALLP. 
or JMP instrlction;. 

(2) A subprogram is not set 
although the CHG instruc- 
tion is specified. 

(3) The RET instruction is 
executed although cor- 
espondina CALL instructior 
is absentirom the program 

(4) The CJ, SCJ, CALL, 
CALLP, or JMP instruction 
having the jump destina- 
tion after the END instruc- 
tion is executed. 

(5) The number of FOR in- 
structions and that of the 
NEXT instructions do not 
agree with each other. 

(6) A JMP instruction is writen 
in a step within the FOR - 
NEXT loop, causing the 
program to exit the FOR - 
NEXT loop. 

(7) The program exits the sub- 
routine by executing the 
JMP instruction before 
executing the RET instruc- 
tion. 

(8) The destination of the 
JMP instruction causes the 
program to  jump to  a step 
into the FOR - NEXT loop 
or the subroutine. 

peripheral device and 
correct the program. 
Insert the jump destination 
or eliminate wrong jump 
destinations. 
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Error Message 

CHK FORMAT ERR. 
Checked when : 
* STOPIPAUSE 

+RUNISTEP-RUN 

ZAN'T EXECUTE (I) 
3ecked  when : 

An interruption oc- 
curs 
STOPIPAUSE 
+RUNISTEP-RUN 

ZASSETTE ERROR 
:heeked when : 

Power ON or reset 

Table 1.1 Error Code List (Continued) - 
:ontent of 
Special 
Register 
09008 

BIN value) 

14 

- 
Result- 

ing CPU 
Status 

stop 

stop 

Stop 

Error and Causes 

(1) The circuit block of the 
CHK instruction contains 
an instruction other than 
LDX, LDIX, ANDX, and ANI) 
including the NOP in- 
struction. 

(2) More than one CHK 
instruction is written. 

(3) The circuit block of the 
CHK instruction contains 
more than 150 contacts. 

14) The X device number in , , 
the CHK instruction circuit 
block is greater than X7FE. 

(5) The following circuit block 
is not written preceding the 
CHK instruction circuit q:?~ 

(6) The D l  device (number) 
in the following instruction 
and the device (number) of 
the contact which is written 
preceding the 'CJ [ I '  
instruction do not agree 
with each other. 

I CHK I Dl 1 02 1 
(7) There is no P254 pointer 

located on the head of the 
CHK instruction circuit 
block. 

(1) Absence of, or multiple 
numbers for, interrupt 
pointer (I) in the program 
corresponding to the used 
interrupt module. 

(2) The IRET instruction is not 
written in the interrupt 
program. 

(3) The IRET instruction is 
written in a program other 
than an interrupt program. 

The SCPU memory cassette 
is not installed. 

Corrective Action 

:I) Check the program of the 
CHK instruction circuit 
block for (1) to (6) in the 
left column. Correct the 
error in the program with a 
peripheral device and 
execute the program again. 

2) This error code is valid 
only when the direct i n p ~ t l  
outbut control 
method is used 

1)  Check if a interrupt 
program corresponding to 
the interrupt module is 
present; create the inter- 
rupt program or eliminate 
the identical I numbers. 

:2) Check if an IRET instruc- 
tion is written in the inter- 
rupt program. Write it in 
the program if not present. 

3) Check if the IRET instruc- 
tion is written in a program 
other than en interrupt pro- 
aram: delete the IRET in- - .  
struction written in a 
program other than the 
interrupt program. 

nstail the SCPU memory cas- 
mtte and reset it. 
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Table 1.1 Error Code List (Continued) 

Error Message 

RAM ERROR 
Checked when : 

Power ON or reset 
* M9084 is turned 

on during stop 

OPE. CIRCUIT ERR. 
Checked when : 

Power ON or reset 

WDT ERROR 
[checked continu- 
ously] 

END NOT EXECUTE 
Checked when : 
* END processing is 

executed 

UNIT VERIFY ERR. 
Checked when : 
* END instruction is 

executed 
Not checked when 
the M9048 or M901 
IS on 

FUSEBREAKOFF 
Zhecked when : 

END instruction is 
executed 
Not checked when 
the M9048 or M90E 
is on 

- 
Conteni 

Speci, 
Regist 
D9001 

:BIN val - 

20 

- 
21 

- 

22 

- 

24 

- 

31 

- 

32 

- 
Re 

ing 
St i 

- 

Si 

- 

si 
- 

SI 

- 

st 

- 

s t  
(01: 

tic 

- 

OP 
tic 

(St 

Error and Causes 

(1) The SCPU checks if the 

either read or write, or bot 
read and write are im- 
posssible. 

(1) The operation circuit in 
the SCPU does not ope- 
rate correctly. 

data can be correctly writ 
ten to  or read from the PC 
CPU data memory area. 
This error indicates that 

I 
Corrective Action 

The SCPU hardware is faulty. 
Contact the system supplier. 

!O p 

-- 

OP 

-- 

OP 
era- 
) n) 

-- 

era- ," 
"P) 

The scan time exceeds the 
watchdog error monitor time. 
(1) User program scan time is 

longer than the watchdog 
enor monitor l ime. 

(2) Temporary power failure 
during program scan 
caused the scan time to  bc 
extended. 

(1) Calculate user program 

(1) The END instruction is 
read i n  another instruction 
code due to  noise or other 
causes. 

(2) The END instruction is 
changed to  another in- 
struction code. 

The 110 information differs 
with that existent when 
power was turned on. 
(1) An I10 module (including 

a special function module) 
failure occurred during 
operation. Or, different 
module is loaded. 

Fuse blown in an output 
module. 

scan time and change 
parameter sening for scan 
time to a larger value. 

(2) Monitor contents of spe- 
cial register D9005. If it is 
not '0', the supply voltage 
is not stable: check the 
power supply and minimiz 
voltage fluctuation. 

(1) Reset the SCPU using 
the board reset operation 
or the reset key switch lo- 
cated on the front panel 
and run the SCPU again. 
If the same error occurs 
again, the CPU hardware i 
fau l ty  Contaot the system 
supplier. 

(1) If the module position is 
correct and loaded corred 
ly, reset the SCPU by 
resetting the board or usir 
the reset key switch locate 
on the front panel. 

(2) The bit corresponding to  
the module with which the 
verify error for special 
registers D9116 to 091 23 
has occurred is '1'. Checl 
the bits with a peripheral 
device; check the module 
corresponding to b i t  '1' i n  
dication. If the module is 
loaded correctly, the mod- 
ule is faulty. 

(1) Check the fuse blown in- . . 
dicating LED on the out- 
put modules. Replace the 
fuse if blown. 

(2) It is possible to check the 
fuse blown output module 
with a peripheral device. 
Bit '1' registered in specia 
registers D9100 to D9107 
indicates the fuse blown 
output module. 



Table 1 .I Error Code  List (Continued) 

Error Message 

>ONTROL-BUS ERR. 
:hecked when : 

FROMITO in- 
struction is exe- 
cuted 
Power ON or reset 
STOPIPAUSE 
+RUN/STEP-RUN 

iP. UNlT DOWN 
:hecked when : 

FROMITO in- 
struction is exe- 
cuted 
Power ON or reset 
STOPIPAUSE 
+RUN/STEP-RUN 

.INK UNlT ERROR 
:hecked when : 

Power ON or reset 
STOPIPAUSE 
+RUN/STEP-RUN 

10 INT. ERROR 
:hecked when : 

An interruption oc- 
curs 

3P.UNIT LAY. ERR. 
:hecked when : 
r Power ON or reset 
I STOPIPAUSE 

-RUN/STEP-RUN 

3P. UNlT ERROR 
2hecked when : 

FROMITO instruc- 
tion is executed 

-INK PARA. ERROR 
Zhecked when : 

Power ON or reset 
STOPIPAUSE 
+RUN/STEP-RUN 

- 
:ontent 01 
Special 
Register 
09008 

)IN value - 

40 

- 
Result- 

ing CPU 
Status 

- 

stop 

- 

St0D 

stop 

stop 

Stop 

- 
stop 

(Opera. 
tion) 

Error and Causes 

ihe FROMITO instruction is 
lot executed. 
1) Special function module 

control bus error 

rhere is no response from a 
;pecial function module al- 
hough the special function 
nodule is accessed when 
he FROMITO instruction is 
3xecuted. 
:I) The accessed special fun- 

cion module is faulty. 

:I) The AJ71R22 module or 
the AJ71P22 module is 
loaded in the master sta- 
tion. 

4n interruption occurred al- 
!hough an interruption 
module is not loaded. 

(1) More than 3 computer link 
modules are loaded for 
one CPU module. 

(2) More than one AJ71 P22 or 
AJ71R22 board is loaded. 

(3) More than one interruptiov 
module is loaded. 

(4) Using the parameter 
setting with a peripheral 
device, I10 assignment is 
executed for a special 
function module while an 
I10 unit is actually loaded. 
Or, 110 assignments 
executed for an UO 
module while a special 
function module is 
actually loaded. 

(1) A FROMITO instruction ac. 
cessed a slot in which a 
special function module is 
not loaded. 

(1) The contents concerning 
link range setting that wer' 
written to the parameter 
area and the link parametl 
settings that are read by 
the SCPU do not agree 
with each other. 

(2) The setting for the total 
number of slave stations i: 
.n. 

Corrective Action 

:1) Hardware fault of special 
function module. SCPU 
board, or base unit. 
Change and check the 
hardware. Contact the 

system supplier. 

Hardware faulty of the ac- 
:essed special function 
nodule. Contact the system 
supplier. 

(1) Remove the AJ71R22 
module or the AJ71P22 
module from the master 
station. 
Next, reset the board or 
reset the SCPU with the 
reset key switch on the 
front panel. 

(1) Hardware fault of any of 
the modules on the expan 
sion base unit. Check the 
module loaded conditions 

(1) Reduce the number of 
CPU modules b two or 
one 

(2) Reduce the number of 
AJ71 P22 or AJ71 R22 
board to one none. 

(3) Reduce the number of the 
interrupt module to one. 

(4) Re-set the I10 assignment 
meeting the actual board 
loaded status. 

(1) Read the error step; checl 
and correct the FROMITO 
instruction 

(1) Write the parameters and 
check them again. 

(2) If the same error is dis- 
played again, the hardwal 
is faulty. Contact the 
system supplier. 
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Table 1.1 Error Code List (Continued) 

Error Message 

OPERATION ERROR 
Checked when : 

Each instruction is 
executed 

BATTERY ERROR 
Checked continuous- 
ly 
* Not checked when 

M9048 is an 

:ontent of 
Special 
Register 
D9008 

BIN value) 

- 
Result- 

ing CPU 
Status 

Error and Causes 

(1) The result of BCD conver- 
sion exceeds the specified 
range (9999 or 99999999). 

121 The settina exceeds the . , - 
specf:ea device range 
making operedon rnpos- 
sible. 

(3) The file register is used in 
the program without senin: 
the file register capacity. 

(1) Low battery voltage 
(2) Banery is not connected 

Corrective Action 

(1) Read the error step with a 
peripheral device and 
check and correct the pro- 
gram (device setting range 
BCD conversion value, 
etc.). 

(1) Replace battery. 
(2) When RAM is used or 

power failure data backup 
function is used, connect 
the battery leads. 
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APPENDIX 2 ERROR CODES STORED BY PCPU 

The errors detected by the PCPU are servo program setting errors and 
positioning errors. 

(1) Servo program setting error 

A servo program setting error is an error in the positioning data 
set by a servo program. This type of error is checked when the 
servo program is started. 

An error will occur when the positioning data is designated in- 
directly. 

When an error occurs, 

1) The servo program setting error flag (M9079) is set, 

2) The program number is stored in the error program num- 
ber register (D9189), and 

3) The error code is stored in the error item information 
storage register (D9190). 

(2) Positioning error 

(a) A positioning error is an error which occurs at the start of or 
during positioning control. Positioning errors are classified 
into three levels: minor errors, major errors, and servo errors. 

1) Minor errors 

An error caused by a sequence program or the servo 
program. Codes '1' to '999' are used to indicate this type 
of error. 

After checking the error code, correct the sequence pro- 
gram or the servo program to remove the cause of the 
error. 

2) Major errors 

This is an error caused by the externally input signals or 
the control instructions input from the SCPU. Codes 
'1000' to '1999' are used to indicate this type of error. 

After checking the error code, remove the cause of the 
error: check the status of the external input signal or the 
sequence program. 

3) Servo errors 

This is an error detected by the servo amplifier. Codes 
'2000' to '3999' are used to indicate this type of error. 

After checking the error code, remove the cause of the 
error in the servo system. 
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(b) If an error occurs, the error detection signal of the error 

occurrence axis is turned on and the corresponding error 
code is stored in the minor error code, major error code, or 
servo error code storage register. 

Table 2.1 Error Code Storing Registers and Error Detection Flags 

Minor error 0806 0826 D846 D866 0886 D906 D926 D946 
Xn7 

Maior error / D807 1 D827 1 0847 1 D867 1 0887 1 W07 I W27 1 W47 I 
Servo error D809 D828 D848 D868 D888 D908 0928 0948 Xn8 I 

Error Detection 
Signal I Error Code Storing Register 

(c) The error code is overwritten. If an error occurs while the 
error code of the previous error is stored in the register, the 
error code of current error overwrites the previous error code. 

A peripheral device (AGMD or AGGPPIAGPHP booted by 
SWOGP-A73P) is used to check the error log. 

Axis 1 Error Level 

(d) The error detection flag and the error code are retained until 
the error reset signal (Yn7) or the servo error reset signal 
(Yn8) is turned on. 

I I Axis 4 

POINT 

With some servo errors, the same servo error code is stored 
again when the servo error reset (Xn8: ON) is executed. 

If a servo error occurs, remove the error cause in the servo 
amplifier and execute servo reset operation. 

Axis 2 

APP - 8 
IB lNL4 552134 

Axis 5 Axis 3 Axis 8 Axis 6 Axis 7 
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2.1 Servo Program Setting Error 

Table 2.2 indicates the list of error codes, error details, and necessary 
measures to be taken for a servo program setting error. 

An 'n' in the error code, indicated by an asterisk (*), indicates an axis 
number (1 to 8) .  

Error 
Code in 
W 1 9 0  

Error Name 

'arameter 
)lock num- 
)er error 

iddresslaxis 
ravel dis- 
ance setting 
xror 
excluding 
relocity con- 
rol, and VIP 
:ontroll 

:ommand 
relocity error 

)well time 
;etting error 

A code set- 
ing error 

-orque limit 
etting error 

Table 2.2 Servo Program Setting Error List 

Error Details 

Designated parameter block 
number is not between '1' and 
'16'. 

the designated inter- 
polation control does 

21 An axis decelerates and 

Error Processing 

The servo program is ex- 
ecuted assuming that the 
parameter block number is 
'1' (default). 

1) In absolute positioning 
control, an address outside 
the setting range is 
designated. 

2) In incremental positioning 
control, axis travel distance 
setting is '-21 47483648' 
(H80000000). 

1) Positioning control does 
not start. 

(In interpolation control, 
any axis involved with 

stops if an error is 
detected in the velocity 
change control or 
constant velocity control 

3) If the control is to start 
more than one servo 
program simultaneously, 
no servo program is 
executed if one of these 
servo programs 
contains an error. 

1) If the designated 
the allowable setting range. velocity is 0 or smaller. 
Setting range: the axis will not start. 

2) If the designated 
velocity exceeds the 
limit, the is 

at the velocity 
range. limit. 

Unih Add- SeBng Range 

The set dwell time is outside the 
sllowable setting range: 

Setting range: 0 to 5000 

I he  set torque lim:t is outside Positioning control is ex- 
:he allowable setting range. ecuting assuming the 

Setting range: 1 to 500 torque limit of the desig- 

mm I 3 lo GXCOXW I x ~ c ~ ~  mm/min 

Positioning control is ex- 
ecuted assuming a dwell 
time setting of 'O' (default). 

The set M code is outside the al- 
lowable setting range. 

Setting range: 0 to 255 

I nated parameter block;. 

Positioning control is ex- 
ecuted assuming an M 
code setting of 'O' 
(default). 

Corrective Action 

:orrect the 
)arameter block 
lumber. 

) Correct the set 
address for 
degree units. 
Setting range: 
0 to 35999999 

!) Correct the set 
axis travel 
distance. 
Setting ran e 

39 : 0 to -. (2 - 1) 

) Correct the 
designated 
velocity. 
Setting range: 

1 to 
Velocity limit 

:orrect the dwell 
ime setting. 
ietting range: 
0 t o  5000 

:orrect the M 
:ode setting. 
ietting range: 
0 t o  255 

:orrect the torque 
imit setting. 
ietting range: 

1 t o  500 



Table 2.2 Servo Program Setting Error List (Continued) 

Error Name 

4ssist point 
setting error 
circular in- 
erpolation 
vith assist- 
~ o i n t  desig- 
lation) 

ladius set- 
n g  error 
circular in- 
srpolation 
lith radius 
esignation) 

Error Details 

1) In absolute mode positioning 
control, an address outside 

the setting range is 
designated. 

2) In incremental mode 
positioning control, axis 
travel distance setting is 
'-2147483648' (H80000000). 

3) Designated assist point is 
either the start point or end 
point. 

1) Designated assist point is on 
the line connecting the start 
and end points. 

I )  In absolute positioning 
control, an address outside 
the setting range is 
designated. 

1 )  In incremental positioning 
control, axis travel distance 
setting is '-2147483648' 
(H80000000). 

I) Start point = end point 

,) The distance between the 
start point and end point is 
greater than the diameter. 

Error Processing 

Positioning control does 
not start. 

'ositioning control does 
10t start. 

Corrective Action 

I)  Correct the set 
address for 
degree units. 
Setting range: 

0 to 35999999 

!) Correct the set 
axis travel 

distance. 
Setting ran e 

0 to  2 e3' - :? )  

I) Designate the 
assist point so 
that it does not 
lie on the start 
point or end 
point. 

.) Designate the 
assist point so 
that it does not 
lie on the line 
connecting the 
start and end 
~ o i n t s .  

) Correct the set 
address for 
degree units. 
Setting range: 

0 to 35999999 

) Correct the set 
axis travel 
distance. 
Setting ran e 9 : o t o  2 123 - 1) 

) Designate the 
Start point and 
end point so 
that start point 
# end point. 

) Correct the 
designated 
data so that the 
following is 
satisfied. 

L12R 5 1 
L: Distance 

between 
Start point 
and end 
point 

R: Radius 
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Table 2.2 Servo Program Setting Error List (Continued) - 

Error 
Code in 
D9190 

Error Processing 

'ositioning control does 
o t  start. 

Corrective Action Error Name Error Details 

I )  In absolute mode positioning 
control, an address outside 

the setting range is 
designated. 

I )  In incremental mode 

I )  Correct the set 
address for 
degree units. 
Setting range: 

0 to 35999999 

:enter point 
etting error 

I )  Correct the set 
axis travel 

distance. 

3) Designate the 
assist point so 
that it does not 
lie on the start 
point or end 
point. 

positioning control, axis 
travel distance sottng is 
'-2147483648' (H80000000). 

3) Desianated assist ~ o i n t  is 
' eith; the start or end 

point. 

4) Designated assist point is on 
the line connecting the start 
and end points. 

1) Designate the 
assist point so 
that it does not 
lie on the line 
connecting the 
start and end 
points. 

nterpolation 
:ontrol unit 
etting error 

Designatod interpolation setting 
Error :s not between 0 and 3 

'ositioning control is ex- 
tcuted assuming a setting 
~f '3' (default). 

Correct the inter- 
polation control 
unit setting. 
Setting range: 

OtO3 

Correct the 
velocity limit set- 
ting. 

'ositioning control is ex- 
!cuted assuming a setting 
,f '200000 PLSlsecm 
default). 

'ositioning control is ex- 
m t e d  assuming a setting 
pf '1000' (default). 

relocity limit 
ening error 

Designated velocity limit is out- 
side the allowable range. 

Designated acceleration time is 
'0'. 

Correct the ac- 
oeleration time set 
lina. 

icceleration 
irne setting 
!rror 

seeing range: 
1 to 65535 

Designated deceleration time is 
'0.. 

-- 

Correct the 
deceleration time 
setting. 
Setting range: 

1 to 65535 

Correct the imme- 
diate stop 
deceleration time. 
Setting range: 

1 to 65535 

Ieceleration 
irne setting 
!nor 

mrnediate 
:top 
ieceleration 
ime setting 
n o r  

'orque limit 
etting error 

- 

Designated immediate stop 
deceleration time is 'O'. 

- 

Designated torque limit is out- 
side the allowable setting range. 
Setting range: 1 to 500 

'ositioning control is ex- 
:cuted assuming a setting 
#f '300%' (default). 

Correct the torque 
limit setting. 
Setting range: 

1 to 500 
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Table 2.2 Servo Program Setting Error List (Continued) - 

Error 
Code in 
D9190 - 

17 

- 

18 

- 

19 

Error Name 

il lowable cir- 
:ular inter- 
)elation 
trror setting 
? l l O r  

?epee1 
:ount setting 
3rror 

;TART in- 
itruction set- 
ing error 

Error Details 

)CS  gnaled al o ~ a b  e c l r c ~ l s r  In- 
erpo m o n  son ng error .s OLt- 
ide the allowable setting range. 
ietting range: 

Units Addrerr Seffing Range 

x,o-'/lm 1 

)esianated reoeat count is out- 
. Ideihe a ~ ~ o w a b ~ e  setting range: 

Setting range: 1 to 32767 

) The servo program designated 
with the START instruction is 
not found. 

L) The START instruction is 
present in  the designated 
servo program. 

Error Processing 

'ositioning control is ex- 
tcuted assuming a setting 
,f '100 PLS' (default). 

'ositionina control is ex- - 
:cuted assuming a repeat 
:aunt of '1'. 

'ositioning control does 
l o t  start. 

Corrective Action 

Correct the allow- 
able circular inter- 
polation setting 
error. 

Correct the repeat 
count settina. - 
Sening range: 

1 to 32767 

1) Change the 
servo program 
number 
designated with 
the START 
instruction with 
a peripheral 
device. 

2) Create a servo 
program 
designated with 
the START 
instruction. 

3) Eliminate the 
servo program 
containing the 
START 
instruction. 
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2.2 Minor Errors 

A minor error is an error that occurs in the sequence or servo program 
and is represented by error codes of 1 to 999. 

A minor error occurs in the following cases: 

* Setting data error 
* Error at the start of positioning control 
* Error during positioning control 

Error occurring when changing the data 

(1) Setting data error (1 to 99) 

Table 2.3 shows the error code, error cause, error processing, ~. ~. 
ana correctwe actlon. 

Table 2.3 Setting Data Error List (1 to 99) 
- ~- 

Error Code Error Data 

Servo 
parameter 

10 

Parameter 
block 

Checked When Error Causes 

is connected, either MR- 
SB (0) or absolute MR- 
SB 11) is selected. 

Zero return Designated zero return 
operation starts velocity is outside the al- 

lowable setting range. 
Setting range: 

1 to the velocitv limit 

Designated creep feed 
velocity is outside the al- 
lowable setting range. 
Setting range: 

1 to the zero return 
velocity 

Positioning Interpolation control 

parameters do not agree 

3ror Processing 

.he general- 
wpose servo 
loes not start. 

!ero return 
loes not start. 

Corrective Action 

Correct the setting for 
the servo system setting 
parameters with a 
peripheral device. 

Correct the zero return 
velocity setting with a 
peripheral device. 
Setting range: 

1 to the velocitv limit 

Correct the creep feed 
velocity setting with a 
peripheral device. 
Setting range: 

1 to the zero return 
velocity 

Change either of the set 
control units. 

POINT 1 
If the interpolation control units in the parameter block and those 
set using the fixed parameters do not agree with each other, there 
are cases when the error code is not stored for some combinations 
of the units. 

For details, see Section 7.1.4. 

APP- 13 
15 INN 66233A 
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(2) Error at the start of positioning control (I00 to 199) 

Table 2.4 shows the error code, error cause, error processing, 
and corrective action. 

*: For interpolation control, the error code is stored in all of the 
error code storing areas of the axis to be controlled in the 
designated interpolation mode. 

Table 2.4 Positioning Control Start-up Error List (I00 to  199) 

Error Causes 

- 
Error 

'rocsssing 
Control Mode rror 

ode 
- 

100 

- 

101 

- 

103 

- 

104 

- 

106' 

- 

107 

- 

108* 

Corrective Action 

- 

,sitioning 
lntrol 
,es not 
a r t  

et the A73CPU to the 
UN mode. 

'he PC readv flaa 
M2000) or PCP& 
eady flag (M9074) is 

et the PC ready flag 
42000). 

ake an interlock so 
bat the axis already 
ontrolled is not started 
gain. Use the 'start 
rceive flag off' as an 
lterlock condition 

urn off the stop in- 
truction (YnO) of the 
orresponding axis 
d a r e  starting position- 
1 0  control. 

Iff, 

The start receive flag 
M2001 to M2008) of 
he corresponding axis 
s already on. 

The stop instruction 
IYnO) of the correspond 
ng axis is on. 

urn off the immediate 
top instruction (Ynl) 
f the corresponding 
xis before starting 
osit ioninq contral. 

The immediate stop in- 
struction (Ynl) of the 
corresponding axis is 
on. 

Positioning beyond the 
stroke limit is called. 

'ositioning end (target) 
mint must be within 
he set stroke limit. 

:orred the servo pro- 
,ram address. 

An address, which 
does not create an arc, 
is designated in cir- 
cular interpolation with 
assist point designa- 
tion. 
(Relationship among 
the start, assist, and 
end point addresses) 

An address, which 
does not create an arc, 
is designated in cir- 
cular interpolation with 
radius designation. 
(Relationship among 
the start, radius, and 
end point addresses) 

Po! tioning 
Incremental Feed 

'3: Velocity 
4 :  Velocity Position 
*5: Velocity Change 

-6:  Constant Velocity 
'7: Jog 
' 8 :  Manual Pulse Generator 
*9: Zero Return 
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Table 2.4 Positioning Control Start-up Error List (100 to 199) (Continued) 

Control Mode 
Error Causes I Error 

Processing Corrective Action 

Correct the servo pro- 
gram address. 

An address, which Positioning 
does not create an arc, control 
is designated in cir- does not 
cular interpolation with start. 
center point designa- 
tion. 
(Relationship among 
the start. center. and 
end point addresses) 

In circular interpola- 
tion, the difference be- 
tween the end point 
address and the 
theoretical end ~ o i n t  
address is greaier than 
the allowable circular 
interpolation error 
range. 

The VIP control is 
started again while the 
current VIP control is 
not stopped before 
completion. 

When the near-zero 
point dog zero return is 
started, the zero point 
return signal (XnA) is al 
ready on. 

Do not restart the VIP 
control unless the con- 
trol has been stopped 
before completion. 

Zero return operation 
cannot be started con- 
tinuously. Return the 
axis in the jog or 
positioning mode con- 
trol to a point before 
the near-zero point dog 
Lriggered signal turning 
on point. After that, ex- 
 cute Zero return. 

The set jog velocity is 
'I.. 

2orrect the jog velocity 
setting. 

w 
3locity is 
amped at 
e limit 
,locity. 

>sitioning 
mtrol 
arts in 
e forward 
rection. 

xitioning 
mtroi 
les not 
art. 

The set jog velocity is 
greater than the jog 
{elocity limit. 

3estart is designated in 
>oth forward and 
'everse rotation for the 
lame axis. 

:orrect the setting, 

;et the velocity change 
loint within a range of 
he preceding velocity 
:hange point or start 
loint and the end point. 

The velocity change 
>oint exceeds the end 
loint address. 

\n address causing 
lositioning control to 
le executed in the op- 
losite direction is set. 

:aunt zero return 
!CT not set 

*I: Positioning 
*2: incremental Feed 
*3: Velocity 
'4: Velocity Position 
'5: Velocity Change 

*6: Constant Velocity 
*7: Jog 
*8: Manual Pulse Generator 
'9: Zero Return 
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Table 2.4 Positioning Control Start-up Error List (100 to 199) (Continued) 

Error Control Mode Error Causes Corrective Action 
Code ', 1 *2 1 +3 1 *4 1 *5 1 *6 1 *7 1 *8 1 *9 Processing I I I 

Zero return absolute 
value storage error 

121 o EEROM error 

I The service life of the I 
A73CPL :nternal 

cxp r c d  Rcp scc rhc I 
I memory. I 

- 
Error 
Code 
- 

200 

- 

201 

- 

202 

- 

203 

- 

204 

- 

*I: Positioning 
*2: Incremental Feed 
'3: Velocity 
*4: Velocity Position 
'5: Velocity Change 

-6: Constant Velocity 
-7: Jog 
*8: Manual Pulse Generator 
'9: Zero Return 

(3) Position control errors (200 to 299) 

Table 2.5 shows the error code, error cause, error processing, 
and corrective action. 

Table 2.5 Positioning Control Error List (200 to 299) 

Control Mode 
Error Causes 

The PC ready flag 
(M2000) is reset while 
positioning is started in 
response to the start re- 
quest given from a se. 
quence program. 

The PC ready flag 
(M2000) is reset during 
zero return ooeration. 

The stop instruction 
(YnO) is turned on 
during zero return 

The immediate stop in- 
struction (Ynl) is 
turned on during zero 
return 

The PC ready flag 
(M2000) is set again 
while the axis is 
decelerating in  
response to  resetting of 
the PC ready flag. 

'1 : Positioning 
'2: Incremental Feed 
'3: Velocity 
'4: Velocity Position 
*5: Velocity Change 

Error 
Processing 

The axis 
decelerates 
and stops. 

Immediate 
stop 

No process- 
In9 

Corrective Action 

Reset the PC ready flag 
(M2000) after all axes 
have stopped. 

Execute zero return 
again after setting the 
PC ready flag (M2000) 
or turning off the stop 
instruction (Yno) or the 
immediate stop instruc- 
t ion (Ynl). 
(In the case of near- 
zero point dog zero 
return, return the axis 
to  a point before the 
near-zero point dog-trig- 
gered signal turning on 
point in either the 
positioning or jog 
operation.) 

Set the PC ready flag 
(M2000) again after all 
the axes have stopped. 
The PC ready flag. 
which is set again 
during deceleration, is 
ignored and no process- 
ing occurs. 

'6: Constant Velocity 
*7: Jog 
*8: Manual Pulse Generator 
*9: Zero Return 
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Table 2.5 Positioning Control Error List (200 to 299) (Continued) 

Error Causes Error 
Processing 

luring zero return Immediate 
>peration, emergency stop 
;top is attempted by 
~ressing the [BREAK] 
,r [STOP] key of a 
~eripheral device. 

luring positioning, the 
]resent value exceeds 
he stroke limit. 
n the circular interpola- 
ion mode, only the 
&xis which moves 
~eyond the Omit is 
;tored. 
n the linear interpola- 
Ion mode, all the axes 
nvolved with the inter- 
lolation control are 
dored. 

The axes 
decelerate 
and stop 

luring circular inter- 
lolation control, the 
>resent value of the 
nating axis exceeds 
he stroke limit. (For 
letecting an error of 
)ther axis) 

luring VIP control, 
werrun occurs be- 
:awe the set axis 
ravel distance is 
maller than the re- 
luired deceleration dis- 
ance when the 
:HANGE signal is 
nput. 

Corrective Action 

n the case of near-zero 
loint dog zero return, 
eturn the axis to a 
>oint before the near- 
:ero point dog-trig- 
p red  signal turning on 
>oint in the positioning 
)r jog operation. 
Vith the count zero 
eturn mode, if the near- 
:ero point dog signal is 
)ff, return the axis to a 
>oint before the near- 
:ero point dog-trig- 
jered signal turning on 
~o in t  in either the 
>ositioning or jog 
rperation. 
Yith the count zero 
eturn mode, if the near- 
:ero point dog-trig- 
lered signal is on, 
!xecute zero return 
)gain. 

:orrect the stroke limit 
iettings or the set axis 
ravel distance so that 
,ositioning control is 
jxecuted within the 
.troke limit range. 

:orrect the velocity set- 
ing so that overrun 
loes not occur. 
:orrect the set axis 
ravel distance so that 
lverrun does not occur. 

'1: Positioning "6:  Constant Velocity 
'2: Incremental Feed '7: Jog 
*3: Velocity "8: Manual Pulse Generator 
"4: Velocity Position *9: Zero Return 
*5: Velocity Change 
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Table 2.5 Positioning Control Error List (200 to 299) (Continued) 

Error Causes 

bring VIP control, the 
vet axis travel distance 
lxceeds the stroke limit 
"hen the CHANGE sig- 
ral is input. 

l u r ing  positioning con- 
ral, the distance from 
he point where the 
inal positioning ad- 
jress is detected to  the 
inal positionfng ad- 
jress is not sufficient 
or deceleration at the 
,resent output velocity, 
.esulting in  overrun. 

3utput velocity during 
WPG operation ex- 
:eeds 1 MPPS. 

4n attempt is made to 
control an axis that has 
already been moved 
Nith the MPG by set- 
ting the MPG operation 
enable flag for that axis. 

The velocity change 
point address exceeds 
the end m i n t  address. 

Change the velocity 
change point address 
so that the designated 
velocity change ad- 
dress is within the pre- 
vious velocity change 
address and the end 
point address. 

'1: Positioning 
*2: Incremental Feed 
*3: Velocity 
*4: Velocity Position 
*5: Velocity Change 

Error 
Processing 

he axis 
ecelerates 
nd stops 

he axis 
ecelerates 
nd stops 

'elocity is 
lamped at 
MPPS. 

'ulse input 
rom the 
nanual 
wise is ig- 
lored until 
he current 
!xis travel 
.tops. 

-he axis 
lecelerates 
md stops. 

Corrective Action 

Correct the stroke limit 
setting or &xis travel 
distance setting so that 
positioning control is 
executed within the 
stroke limit. 

1) Correct the velocity 
so that overrun does 
not occur. 

2) Correct the set axis 
travel distance so 
that overrun does 
not occur. 

Ooerate the MPG so . 
that output velocity is 
less than 1 MPPS. 
Output velocity = (No. 
of input pulseslmsec) x 
(Pulse multiplication 
ratio) 

Try MPG operation 
after the travel of the re- 
quired axis has 
stopped. 

An address is set caus- 
ing positioning control 
to  be executed in the 
opposite direction. 

i 

*6: Constant Velocity 
*7: Jog 
*8: Manual Pulse Generator 
-9: Zero Return 
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(4) Present VIP change error (300 to 399) 

Table 2.6 shows the error code, error cause, error processing, 
and corrective action. 

For interpolation control, the error code is stored in all of the error 
code storage areas of the axis to be controlled in the designated 
interpolation mode. 

Table 2.6 Present VIP Change Error List (300 to 399) 

Corrective Action Error Causes 
Error 

Processing 

:ommand 
,osition 
lata is not 
:hanged. 

An attempt is made to 
change the command 
position data for an 
axis which is moving. 

An attempt is made to 
change the command 
position data for an 
axis which has not 
been booted. 

- 

Use the following 
devices as an interlock 
so that the command 
position data of the 
axis currently moving is 
not changed. 
1) Off state of the start 

receive flag (M2001 
to M2008) of the 
corresponding axis 

2) On state of the servo 
start signal XnF 

An ettempt is made to 
change the velocity of 
the axis being returned 

lelocity is 
lot 
;hanged. 

Do not change the 
velocity during zero 
return. 

to the zero point. 

Do not change the 
velocity during circular 
interpolation. 

An attemDt is made to 
change the velocity of 
the axis controlled in 
the circular interpola- 
tion mode. 

Do not change the 
velocity after automatic 
deceleration has 
started. 

An attempt is made to 
change the velocity 
after automatic 
deceleration has 
started. 

An attempt is made to 
change the velocity 
while the axis is 
decelerating with the 
jog operation start sig- 
nal (YnWn3) off. 

Do not change the 
velocity during 
deceleration called by 
the jog operation start 
signal (YnZP(n3) being 
turned off. 

Correct the velocity 
after the change so that 
it will be within the 
range of 1 to velocity 
limit. 

1: Velocity 
change 
~rocess- 

The velocity after 
velocity change is out- 
side the allowable 
range. 
Allowable range: 1 to 
the velocity limit 

ing is 
ignored. 

UOt 0: 
Velocity i 
clamped 
at the 
velocity 
limit. - 

* I :  Positioning 
'2: Incremental Feed 
'3: Velocity 
*4: Velocity Position 
*5: Velocity Change 

* 6 :  Constant Velocity 
"7: Jog 
"8: Manual Pulse Generator 
+9: Zero Return 
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2.3 Major Error 

A major error is an error caused by an external signal or a control 
instruction given by the SCPU. It is represented by error codes 1000 
to 1999. 

A major error occurs in the following cases: 

* Error at the start of positioning control 
* Error during positioning control 
* Absolute system error 

(1) Start-up error (1 000 to 1099) 

Table 2.7 shows the error code, error cause, error processing, 
and corrective action 

Table 2.7 Start-up Error List (1000 to  1099) 

Control Mode 
Error Causes 

Error 
Processing 

'ositioning 
ontrol 
loes not 
tart. 

Corrective Action 

The external STOP sig- 
nal of the correspond- 
n g  axis is turned on. 

r u m  off the STOP sig- 
ia i .  

Nhen positioning is 
started in the forward 
direction (addresses in- 
creasing), the external 
FLS (upper limit LS) sig- 
nal is off. 

Move the axis in  the 
.everse direction in the 
oa mode until the axis - 
?ntcrs thc axas movnb c 
,ange sct witn tne m i l  
switch 

When positioning is 
started in the reverse 
direction (addresses 
decreasing), the exter- 
nal RLS (lower limit LS) 
signal is off. 

Move the axis in the for- 
~ a r d  direction in the 
log moac ~ n t  I the ax s 
?ntcrs tnc ax s rnovaole 
lange set n th lhc l lm I 

When near-zero point 
dog zero return is 
started, the external 
DOG (near-zero point 
dog) signal is turned 
on. 

Return the axis to a 
point before the near- 
zero point dog-trig- 
gered signal turning on 
point i n  the jog mode 
and then execute zero 
return. 

The servo of the cor- 
responding axis is not 
in  the ready state (XnF: 
OFF). 
1) Servo amplifier 

power is off. 
2) Initial processing 

with the servo 
amplifier power 
turned on 

3) Servo amplifier 
not installed 

4) Sewo error existing 
5 )  Cable 

Wait until the servo 
gets ready (XnF: OFF). 

'1: Positioning 
*2: Incremental Feed 
'3: Velocity 
'4: Velocity Position 
* 5 :  Velocity Change 

*6: Constant Velocity 
*7: Jag 
'8: Manual Pulse Generator 
* 9 :  Zero Return 

APP - 20 
B INAl 652331: 



APPENDICES /MELSEC-A 
Table 2.7 Start-up Error List (1000 to 1099) (Continued) 

Error Causes 
Processing I I Corrective Action 

The servo error detec- 
tion signal (Xn8) of the 
corresponding axis is 
turned on. 

'1: Positioning *6: Constant Velocity 
'2: Incremental Feed *7: Jog 
'3: Velocity *8: Manual Pulse Generator 
*4: Velocity Position *9: Zero Return 
*5: Velocity Change 

Positioning 
control 
does not 
start. 

(2) Position control errors (1 100 to 11 99) 

After removing the 
cause of servo error. 
reset the Xn8 with the 
servo error reset signal 
(Yn8). After that, start 
positioning control. 

Table 2.8 shows the error code, error cause, error processing, 
and corrective action. 

Table 2.8 Positioning Control Error List (1100 to 1199) 

- 
.- 

-- 

.- 

.- 

- 

- 
'0 

Incremental Feed 
Velocity 
Velocity Position 
Velocity Change 

Error Causes 

The external FLS 
(upper limit LS) signal 
is turned off while the 
axis is moving in the 
forward direction (ad- 
dresses increasing). 

The external RLS 
(lower limit LS) signal 
is turned off while the 
axis is moving in the 
reverse direction (ad- 
dresses decreasing). 

The external STOP sig- 
nal is turned on during 
zero return operation. 

tion signal (Xn8) is 
turned on while an axis 
is moving. 

power is turned off 
while an axis is moving 
(servo not installed, 

sitioning 

Error 
Processing 

Corrective Action 

The axis I Move the axis in the 
decelerates reverse direction in the 
and stops jog mode until the axis 
according enters the axis movable 
to the I range set with the limit 
setting for 
'stop 
processing 
when STOP 
signal is 
input' of 
the 
parameter 
block. 

swihh. 

ward direction in the 
jog mode until the axis 
enters the axis movable 
range set with the limit 

Return the axis to a 
point before the near- 
zero point dog-trig- 
gered signal turning on 
point in the jog mode 
and then execute zero 
return. 

The axis Take corrective action 
stops at for servo error. The 
Lhe spot axis can be restarted. 
~ i t h o u t  
deceierat- 
ing. 

power. 
Check the cable con- 
necting to the servo 
amplifier. 

+6: Constant Velocity 
*7: Jog 
*8: Manual Pulse Generator 
'9: Zero Return 
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(3) Absolute system error (1200 to 1299) 

Table 2.9 shows the error code, error cause, error processing, 
and corrective action. 

Table 2.8 Absolute System Error List (1200 to 1299) 
~ ~- ~- 

Error Control Made Error Error Causes Processing Corrective Action 
Code *, *2 *3 *4 *5 '6 '7 .8 '9 

Sum check error occurs Positioning The service life of the 
with the backup data control A73CPU internal 

1201 when the power is does not  memory (EEPROM) has 
turned on. start. expired. 

Replace the memory. 

'1: Positioning 
*2: Incremental Feed 
'3: Velocity 
*4: Velocity Position 
'5: Velocity Change 

'6: Constant Velocity 
'7: Jog 
*8: Manual Pulse Generator 
*9: Zero Return 
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2.4 Servo Errors 

An error detected by the servo system is a servo error. It is assigned 
an error number in the range of 2000 to 3999. 

Servo errors are classified into two types depending on the servo 
amplifier: MR-SB or general-purpose servo amplifier. 

(1) When an MR-SB is used (2000 to 2999): 

Table 2.9 MR-SB Servo Error List (2000 to 2999) 

Error k 
2010 voltage 1 I 

External 
clock error t 

2012 

2-port 

error 

Internal 
memory 
error 

- 

201 6 

Error Causes 

Magnetic 
pole error 

2017 

Contents 

PC board 

AC power supply voltage (2001220 
VAC) is lowered below 160 + 5 
VDC. 

EPROM check sum error or SRAM 
or 2-port RAM check error 
EPROM. SRAM, or Bport RAM 
error 

Data processing for the position 
command given by the A73CPU is 
not completed within the specified 
period. 
Timing signal error (BCLK, SCLK) 
from the A73CPU. 

Timing error of 2-port RAM signals 
of the A73CPU. 
- 

2-port RAM check error or parity 
error in initial parameters. 
Faulty cable connecting to A70SF 
or 2 - ~ o r t  RAM error 

In the initial magnetic pole detec- 
tion, the magnetic pole position 
cannot be detected correctly (U. V, 
W phase error). 
Faultv cable or encoder. 

AD converter output during in- 
itialzation is incorrect; higher than 
f 0.5 V. 
Faulty AD converter on the PCB 

Signal error orthe encoder con- 
nected to the RFOl card (U, V, W, 
A, B. Z error). 
Faulty cable or encoder 

Sianal error of the encoder con- 
nected to the RF31 or RF33 oard 
(A, B, Z error) 
Faulty cable or encoder 

Signal error of the resolver con- 
nected to the RF32 or RF33 card. 
Faulty cable or resolver or an ex- 
citation signal error. 

Error Is 
Checked when 

Nhen servo 
,ewer is 
urned on 
-eading edge 
,f the PC 
.eady flag 
[M2000) 

Nhen servo 
power is 
turned on 
Leading edge 
of the PC 
ready flag 
(M2000) 

Always 

Processing 

nmediate 
top 

mmediate 
top 

mmediate 
;top 

Corrective Action 

- 

her resetting the 
ervo error (YnE), 
et the PC ready 
ag (M2000). 
leset the A73CPU. 
leset the servo 
mplifier. 

lardware fault of 
i e  A73CPU or 
ervo. 
leset the A73CPU 
nd check if the 
ame error occurs. 

incoder hardware 
ault (connected 
o the servo). 
leplace the servo 
mplifier. 

Issolver hardware 
ault (connected 
o the servo). 
3eplace the servo. 

APP - 23 
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Table 2.9 MR-SB Servo Error List (2000 to 2999) (Continued) 

Error Is 
Checked when 

Error 
Code 

Error Causes 

Contents 
Processing Corrective Action 

Name 

Backup battery voltage for the 
RF32 or RF33 card absolute posi- 
t ion detection circuit is low. 
Absolute values might have been 
lost; execute zero return again. 

(hen servo 
ower is 
~ r n e d  on 
eading edge 
f the PC 
eady flag 
M20001 

!ero This check is only 
d u r n  re- available in the ab- 
luest solute system. 
Xn9) is Replace the servo 
urned on. battery. 

After resetting the 
servo error (Yn8). 
establish the ab- 
solute coordinate 
system by execut- 
ing zero return or 
command position 
data change 
operation. 

Excessive 
regenera- 
tion 

Regeneration control power tran- 
sistor is turned on and off too fre- 
quently. 
(Regenerative resistor is over- 
headed.) 
Lower accelerationideceleration 
freauencv or ~os i t i on ina  velocitv. 

After resetting the 
servo error (YnS), 
set the PC ready 
flag (M2000). 
Reset the A73CPU. 

Excessive motor rpm: 
Max. 2400 rpm ..... 

HA40, 80, 100, 200, and 300 
Max. 3600 rpm ..... 

HA43,83 
Command velocity is too high or 
overshoot occurs during accelera- 
tion. 

3ver-cur- 
rent 

Excessive current flows from the 
DC bus line (+ side). 
Motor wirincl qrounded or shorted. mmediate 

;top 
Voltage applied to  the DC bus line 
is higher than 400 V. 
Accelerationldeceleration is 
repeated too frequently, exceed- 
ing regeneration performance. 
Connection error at the 
reaeneration circuit terminals. 

:om- 
munication 
error 

Parity error in  the data sent from 
the A73CPU. 
Faulty cable or noise exists. 

Data error Excessive variation rate of posi. 
t ion data aiven bv the A73CPU. - 
Too high velocity, faulty cable, or 
noise exists. 

Communication with the A73CPU Transmis- 
sion error is disabled. 

Faulty cable, noise exists, or an 
MCP processing error. 

The parameters transmitted during 
initialization processing were incor- 
rect. 
Check the oarameters. 

Parameter 
error 

'ihen servo 
lower is 
urned on 
eading edge 
f the PC 
eady flag 
M2000) 
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Table 2.9 MR-SB Servo Error List (2000 to 2999) (Continued) 

Error k 
overheat 

m 1 Fin 

Motor 
overheat 

2046 

2050 

Excessive 
error 

Overload 1 

2051 

External 

Overload 2 

Serial com- 

warning 

Battery 

2100 

Battery 

warning 

Initial com- 
munication 
warning 

Position of- 
2104 fset warning 

The thermal protector in the 
amplifier power circuit has tripped. 
The servo is operated exceeding 
the allowable continuous output 
current. 

Error Causes 

Contents 

The thermal protector in the motor 
has tripped. 
The motor is operated exceeding 
the allowable continuous output 
current. 

Error Is 
Checked when 

Motor current, converted into the 
stall rating, which exceeds the 
value set for parameter OLL (over- 
load detection level) for a period 
longer than the value set for 
parameter OLT (overload time con- 

Load inertia or friction is too high 

ling error. 

Current command exceeding 95% 
of the current limit is present for 
more than 0.5 sec. 
Collision of the machine or load in- 
ertia is too hiah. 

An error between the actual posi- 
tion data and the command posi- 
tion data exceeds parameter 
setting for OD1 (error limit 
during servo on) or OD2 (error limit 
durina servo off). 
Due to excessively high inertia, ac- 
celeration is not as designated 

shorted, are opened. I 
Serial signal error when the 
A73CPU power supply is turned 
on or the absolute counter data is 
not the same when the present 
~osi t ion data is read several times. 

Serial signal communications from 
the absolute position encoder are 
abnormal. 

The voltage of the battery 
mounted on the RF371 card is 
lower than 3.2 ? 0.2 V. 

The voltage supplied to the ab- 
solute position encoder is lower 
than 2.8 ? 0.2 V. 

Tne relationship between the feed- 
back position data and Z-phase of 
the encoder is incorrect. I 

Always 

Processing I Corrective Action 

Reset the servo 
error (Yn8). 
Lower the load. 

APP - 25 
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mmediate 
top 

'ontinued 

Reset the servo 
error (Yn8). 

Replace the cable 
or card. 
Replace the posi- 
tion encoderlresol- 
ver. 

Replace the bat- 
tery. 
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Table 2.9 MR-SB Servo Error List (2000 to 2999) (Continued) - 

Error 
Code 

- 
Error 
Sode 
- 

3000 

- 

3002 

- 

3003 
- 

3004 - 

Error Causes 

error The illegal parameter and the fol- 
lowina ~arameters are ionored. - ,  
Cncck tne pnrnmcters 
,Scrvo is not t-rncd OH, 

Absolute The value '1X' of absolute position 
position detection system is incorrect. 
error Absolute position detection is not 

executed correctly. 
(Servo is not turned off.) 

PC emer- The emergency stop signal is out- 
gency stop put from the A73CPU. 

Error Is 
Checked when 1 

power is 
turned on 

When servo 
power is 
turned on 
Leading edge 
of the PC 
ready flag 
(M2000) 

Corrective Action 

After resetting the 
servo error (Yn8), 
set the PC ready 
flag (M2000). 
Reset the A73CPU. 

This check is avail- 
able only in the ab- 
solute system. 
After resetting the 
servo error (Yn8). 
establish the ab- 
solute coordinate 
system by execut- 
ing the zero return 
o~era t ion .  

(2) When a general-purpose servo is used: 

Table 2.10 General-purpose Servo Error List (3000 to 3999) 

Name 

A70AF set- 
ting error 

Excessive 
error 

WDT error 

Zero return 
error 

- -  - 

Error Causes 

Contents 

The same axis number is set for 
multiple axes. 

Excessive error of the general-pur- 
pose servo. 

A70AF WDT errol 

The sew0 ready input signal is 
turned off during zero return. 

Error Is 
Checked when 

Corrective Action 

When the The cor- 
power is respond- 
turned on. ing axis 

does not 
start. 

Always Immediate 

During zero Immediate 

Check the A70AF 
axis setting. 

Check the com- 
mand velocity, set 
rotation direction, 
and feedback loop. 

A70AF hardware 
error 

Check the servo 
ready signal. 
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APPENDIX 3 SPECIAL RELAYS AND SPECIAL REGISTERS 

3.1 Special Relays (SP-M) 

Table 3.1 Special Relays List 

Number I Name I Descri~tion I Details 

n2 scan n2 scan 

Starts when power is turned on or reset is performed. 

1 minute 
M9034 lclock 
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Table 3.1 Special Relays List (Continued) - 

Number Name 1 Description Details 

Jsed as dummy contacts of initialization and application in- 
struction in  sequence program. 
49036 and M9037 are switched onloff independently of the 
:PU RUNISTOP switch position. M9038 and M9039 are 
switched onlofl i n  accordance with the RUNISTOP switch 
msition, i.e. switched off when the switch is set to STOP. 
Nhen the switch is set to other than STOP, M9038 is only 
;witched on during 1 scan and M9039 is only switched off 
lur ing 1 scan. 3UN flag 

:Off only for ON 
I scan after OFF L I f G &  
'un) 
>AUSE OFF: PAUSE disabled 
?"able coil ON: PAUSE enabled 
'AUSE OFF: During pause 
;tatus con- 
:act 

ON: Not during pause 

Stop status OFF: During stop 
mntact ON: Not during paus6 

Sampling 
OFF: During sampling 

trace 
:race com- ON: Sampling trace 
>letion completion 

Sampling OFF: Except during 
trace 

:race ON: During trace 

Sampling OFF: Sampling trace 
stop 

trace 
preparation 

ON: Sampling trace 
start 

Changing OFF: Output to NULL 
the number character 
of output ON: 16 characters 
characters are out. 

Nhen RUN key switch is at PAUSE position or remote pause 
:ontact has turned on and i f  M9040 is on, PAUSE status is 
jet and M9041 is turned on. 

je t  ON when the RUNISTOP switch is set in the STOP posi- 
ion. 
rurned on upon completion of sampling trace performed 
:he number of times oreset bv ~aramete r  after ISTRAI in- , . 
;truction is executed. 
3eset when [STRAR] instruction is executed. 
Set ON while sampling trace is executed. 

Sampling trace is not executed until M9047 is turned on. By 
:urning off M9047, sampling trace is stopped. 

Nhen M9049 is OFF, characters are output to  the NULL 
(OOH) code. 
Nhen M9049 is ON, 16 characters are output in the ASCil 
:ode. 
Set M9051 OFF to  disable the execution of the CHG instruc- 

CHG instruc- OFF: Enable 
lion execu- 
tion disable 

ON: Disable 

tion. 
Turn this flag ON to request program transmission; it is auto 
matically turned OFF at the completion of program transmis- 
sion. 
The SEG instruction is executed as the 110 partial refresh in- 
struction when M9052 is ON. 
The SEG instruction is executed as the 7SEG indication in- 
struction when M9052 is OFF. 
Set M9053 ON to  execute the link refresh enableldisable (El, 
Dl) instruction. 

Switching OFF: 7SEG display 
SEG ON: 110 partial refresl 
tion 

Switching OFF: Sequence 
interrupt control 

ON: Link interrupt 
tion control 

STEP RUN 
OFF: Not during step 

flag run 
ON: During step run 

Status latch OFF: Uncompleted 
completion 

ON: Completed 
flag 

Main pro- 
OFF: During P, I set 

request 
gram P, I 
set request ON: Except during P, 

l set request 

Sub- 
OFF: During P. I set 

request 
P' ON: Except during P, 

I set request I set request 

M9054 is set ON when the RUNISTOP switch is in  the STEP- 
RUN position. 

Turned on when status latch is completed. Turned off by 
reset instruction. 

switch on upon completion of the transfer to  another pro- 
gram (e.g. subprogram during RUN of the main program). 
Automatically switched off when P, I setting is complete. 

This sets whether the following error check is executed 
when the END instruction is processed (to reduce END in- 
struction processing time). 

' Fuse blown check 
* 110 module verify check 
* Battery check 

OFF: Error check 
executed 

Error check 
ON: Error check not 

executed 

APP - 28 
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Table 3.1 Special Relays List (Continued) 

Name 

110 replace 
flag 

Description I Details 

l ~ u r n  the M9094 ON after setting the head 110 number of the 

(1) Contents are all turned off when any of the following opera- 
tion is executed: power switching off, latch clear, and reset. 
Contents are retained when the RUN key switch is set STOP. 

3FF: Module not 
replaced 

3N: Module replaced 

(2) Among the special relays,, those marked with (*I) remain 
ON when normal state is restored. To turn OFF these 
relays, follow the steps below. 

110 module to be replaced to ~5094 ,  and the 110 module 
can be replaced during online operation. 
Only one module can be replaced in one setting. 
To change the 110 module during run, set the M9094 ON 
using the program or by the test mode of a peripheral 
device, or by the test mode of a peripheral device. 
Do not change the mode setting of the RUNISTOP until the 
110 module is replaced. 

1) To turn off using a user program: 

Insert the circuit shown I Reset execution instruction I 
right in the program; turn 
on the reset execution ~ < R S T  F j  
instruction contact to I L w r i t e  the1 
clear the special Ms. number& 

be reset 

2) To turn off using a peripheral device: 

Reset the special relay forcibly using the test function 
of the peripheral device. 

For operation procedure, refer to the Manual of the 
peripheral device to be used. 

3) To turn off using the RESET switch: 

Place the RESET switch in the RESET position. 

(3) Those marked with (*2) are turned ONIOFF by the se- 
quence program. 

(4) Those marked with (*3) are turned ONIOFF by the test 
mode of the peripheral device. 

, .. . -- 
IB INN 66233A 



APPENDICES /MELSEC-A 
3.2 Special Registers D 

Special Register List 

Number I Name 1 Stored Date 1 Ex~ lana t ion  

D9000 

"Oo2 

Fuse blown 

~ 9 0 0 5 "  

D9008.> 

code. 
D9009 can be  cleared by [RST F[ I ]  or [LEDR] instruction or 
moving INDICATOR RESET switch on CPU front to ON posi- 
tion. If another F number has been detected, the clearing of 
D9009 causes the next number to be  stored in  09009. 
When operation error has occurred during execution of ap- 

110 unit 
verify error 

D9009 

Step number at which plication instruction, the step number, at which the error has 
occurred, is stored in BIN code. Since storage into D9011 is 

D9011 O r  step opera!0n ""' ha"'c- -made when Mgotl ihanqes from off to o n  the contents of 

Fuse blow module 
number 

8 - . ,  

I l c u r r e u  
109011 cannot be renewed unless M9011 is cleared bv user 

When fuse flow modules are detected, the lowest number of 
detected units is stored in hexadecimal. (Example: When 
fuses of Y50 to 6F output modules have blown, '50' is stored 
in  hexadecimal) The module number monitored by the 

110 module verify 
error module number 

 tor 

peripheral is hexadecimal. 
(Cleared when all contents of D9100 to D9107 are reset to  0.) 
If I10 module data is different from data entered are 
detected when the power is turned on, the first 110 number 
of the lowest number module among the detected modules 
stored in  hexadecimal. (Storing method is the same as that 
of D9000.) The module number monitored by the peripheral 
is hexadecimak 
(Cleared when all contents of D9116 of D 9123 are reset to 
0 \ 

t is added each time input voltage becomes 80% or less of 
rating while the CPU unit is performing operation, and the 
value is stored in  BIN code. 
When error is found as a result of self-diagnosis, error num- 
ber is stored in  BIN code. 
When one of FO to  255 is turned on by [OUT F [ ] ]  or 
lSET F I  11, the F number, which has been detected earliest 

'OWN 
counter 

Self-diagnos- 
tic error 

I I 1 3: Refresh mode (110) 

AC DOWN time count 

Self-diagnostic error 
number 

F number at which ex- 
ternal failure has oc- 
curred 

D90,4 

among'the F numbers which have turned on, is stored in BIN 
code. 
D9009 can be cleared by [RST F[ I ]  or [LEDR] instruction, If 
another F number has been detected, the clearing of D9009 
causes the next number to  be  stored in D9009. 
When one of FO to  255 is turned on by [OUT F[ I ]  or 
[SET F [ ] ] ,  the F number, which has been detected earliest 
among the F numbers which have turned on, is stored in  BIN 

I10 control 
mode 

110 control mode num- 
ber 

program. 
The set 110 control mode is returned with the following code 
number. 

0: Direct mode (110) 
1: Refresh mode (I) and direct mode (0)  
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SpeciaI Register List (Continued) 

Number 

D9015 

- 

Name 

:PU operat- 
i g  states 

Stored Date 

lperating states of 
PU 

Explanation 

he ooeratina states of CPU as shown below are stored in 

CPU RUNISTOP swfich: Remains un- 
changed in remote runlstop modo. 

I 1 STOP 

Remote RUNISTOP by parameter setting 

STOP 

PAUSE '1 

[STOP] instrudion execution 

Remote RUNISTOP by computer 

PAUSE '1 

1 When the CPU is in RUN mode and M9040 is off, the 
CPU remains in RUN mode if changed to PAUSE 
mode. 
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Special Register List (Continued) 

Number I Name 

D9016 I Program 
number 

D9019 Scan time 1 
D9020~z Constant 

s c a n  

head 110 

091 00" 

09102" 

module 

~ 9 1 0 4 "  

verify error 

99121" 

39122" 

391 23" 

): Main program (ROM) Indicates which sequence program is run presently. One 
: Main proram (RAM) value of 0 to 2 is stored in  BIN code. ('2' only for A3NCPU) 

1: Subprogram (RAM) 

ninimum scan time If Scan time is smaller than the content of 09017, the value i 

per 1Oms) newly stored at each END. Namely, the minimum value of 
scan time is stored into D9017 in BIN code. 

;,,, time(per 10ms) Scan time is stored in  BIN code at each END and always 
rewritten. 

naximum scan time If Scan time is larger than the content of D9019, the value is 

per 1Oms) newly stored at each END. Namely, the maximum value of 
scan time is stored into 09019 in  BIN code. 
Set the user program execution intervals when a user pro- 

:onstant scan time gram is executed in fixed intervals. 
to be  set by user in 0 : Constant scan not executed 

(Intervals: sening x 10 msec) 
Stores the upper hvo digits, in binary, of the head 110 num- 

leplacing 110 module ber of the 110 module to  be replaced during online operatior 
lead I10 number Example: Input module X2FO - H2F 

I 
loutput  module numbers fin units of 16 oointsl. of which 
fuses have blown, are eniered in  bit paitern. \preset output 
number when parameter setting has been performed.) 

7 5 1 4 1 3 1 2 1 1 1 0 9  8 7 S 5 4 3 2 1 0  

lit pattern in  modules 
f 16 points of fuse 
l o w  modules 

(If normal status is restored, clear is not performed. There- 
fore, it is required to perform clear by user program.) 

When 110 module data is different from those entered at 
power-on have been detected, the 110 module numbers (in 
units of 16 points) are entered in bi t  panern. (Preset I10 
module numbers when parameter setting has been per- 
formed.) 

1 5 1 4 1 3 1 2 i l 1 0 9 8 7 6 5 4 3 2  1 0  

it pattern in modules 09116 

f 16 points of verify 
rror modules 09117 

09123 

(If normal status is restored, clear is not performed. There- 
fore, it is required to perform clear by user program.) 



Number =F 
Annunciator 

D9124 detection 
quantity 

D9128 

Annunciator 
detection 
quantity 

D9129 i 

Special Register List (Continued) 

[SET F[ 11. 1 is added to the contents of D9124. When 
[RST F[ ]] or [LED R] instruction is executed, 1 is subtracted 

uantity formed by use of INDICATOR RESET switch on front face of 
CPU modu1e.l 
Quantity, which has been turned on by [OUT F[]] or 
[SET F[ I] is stored. The value of D9124 is maximum 8. 
When one of FO to 255 is turned on by [OUT F[ I ]  or 
ISET FI 11. F number. which has turned on. is entered into 

1 b9125 id'bsi32 in d;e order 
F number, which has been turned off by [RST F[ I ] .  IS 

erased from D9125 to D9132, and the contents of data I 
lregisters succeeding the data register, where the erased F 
Inumber was stored, are shifted to the preceding data 
registers. 
By executing [LED R] instruction, the contents of D9125 to 
D9132 are shifted upward by one. (For A3MCPU, it can be 
performed by use of INDICATOR RESET switch on front of 
CPU unit.\ .~ - 

When there are 8 annunciator detections, the 9th one is not 
stored into D9125 to 9132 even if detected. 

nnunciator detection 
uantity 
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(1) Contents are cleared when any of the following operations 
is executed: power switching off, latch clear, and reset. 
Contents are retained when the RUN key switch is set STOP. 

(2) Among the special registers, contents of those marked with 
(*I) are not cleared when normal state is restored. To clear 
the contents of these registers, follow the steps below. 

1) To clear a user program: 

Insert the circuit shown I Reset execution instruction I 

right in the program: turn 
on the reset execution ~ A R S T  M W O ~ ~  

instruction contact to clear I I 
the contents of special 
registers. 

2)  To clear using a peripheral device: 

Clear the contents to "0' using the test function of the 
peripheral device or using the forced reset operation. 

For operation procedure, refer to the Manual of the 
peripheral device to be used. 

3) To clear using the RESET switch: 

Place the RESET switch in the RESET position 

(3) For those marked with (*2),  data is written using a se- 
quence program. 
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APPENDIX 4 PROCESSING TIME 

(1) Sequence program processing time 

The processing time required for the sequence instructions, basic 
instructions, and application instructions used in an A73CPU 
sequence program is the same as that required when processing 
them with the A3NCPU, with the exception of the instructions 
indicated below. 

For the A3NCPU processing time, see the ACPU Programming 
Manual. 

(a) Servo program start request command (DSFRP) 
(b) Control change command (DSFLP) 
(c) Program end command (END) 

Processing time of these commands is indicated below. 

Table 4.1 Processing Time - DSFRP, DSFLP, 
and END Commands 

1 I Starting I-axis positioning I 180 1 

Command 

change 
DSFLP 

Error 

Velocity change Normal 

Error 

END 7600 

Conditions 

DSFRP 

(2) PCPU processing time 

The PCPU processing time after the PC ready flag (M2000) is set 
in response to the start request is indicated below. 

Processing Time (usec) 

- - 
Starting 213 axis interpolation 

Error 

Present ~os i t i on  data I Normal 

Table 4.2 PCPU Processing Time 

Direct Mode 

200 

850 

120 

Conditions I Processing Time (msec) I 

Refresh Mode 

Servo program processing time -1 10 to21 

Response to velocity change 

POINT I 
(1) *I .... Start time varies considerably for FEED, VPF, or VPR 

commands (approximately 1000 msec in the worst 
case). 

(2) *2 .... Processing time for multiple program simultaneous 
start varies depending on the number of axes and the 
combination of the commands. The indicated process- 
ing time can only be used for reference purposes. 

I 
13to16 

Processing time for multiple servo program simultaneous start '2 

ADD - 2< 

Time between PC readv flag IM20001 on and PCPU readv flag IM90741 on I 80 to 400 I 
23 to 27 I 
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APPENDIX 5 PROGRAM EXAMPLES 

5.1 Shifting One Word t o  the Left (Word Data) 

(1) The program which shifts Wn" points of data to the left with the 
designated word device as the head device is indicated below. 

Shift range ('n' points) 

/- Fillcd with '0" 

After execution 1 1 0 1  

(2) For shifting one word to the left of the word data, the BMOV(P) 
and RTS commands are used. 

The program format is shown in Fig. 5.1 

-Execution instruction 

l p m q  
1 .  S, D l .  02 and n 

S, D2: Head number  of t h e  word devices to  be shifted left 

D l  : The number of (S-designated word device + 1) 

n : Shift range 

2. *:  BMOV(P) indicates BMOV or BMOVP 

Fig. 5.1 Left Shift Program Format Using BMOV(P) 
and FIST Commands 
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Example: 

The program to shift the data in D683 to D689 one word to 
the left at the leading edge of XB is shown below. 

[Operation] / 

I. Shift range 

[Program example] 

P +Y-BMOU D684 0683 7 

(3) Execution conditions 

The BMOV or BMOVP command is executed, as indicated below. 

Execution instruction OFF - 
BMOV command 1 Executed in I I ~xecuted in- 

P==-l P-=4 
BMOVP command n n 

-uted one time *outed one time 

APP - 37 
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5.2 Shifting One Word to  the Right (Word Data) 

(1) The program which shifts 'n' points of data to the right with the 
designated word device as the head device is indicated below. 

Shift range ('n' points) 

: t (c-1)  ;t(n-2; 4t;n-3; , \( ,(D>t? , ot1 , ~ 0 , , Before execution 

Filled with ' 0 ' ~  

After execution 
- - \  

I !- 

2 For a one-word shift to right of word data, the BMOV(P) and RTS - 
command are used. 

The program format is shown in Fig. 5.2. 

-Execution instruction 

I -[ RST l@k 

lREMARKSl 
1. S, D l ,  D2 and n 

S : Head number of the word devices to be  shifted right 

D l  : The number of (S-designated word device + 1) 

D2 Last number of the word devices to be shifted right. 

n ; Shift range 

2. *: BMOV(P) indicates BMOV or BMOVP 

Fig. 5.2 Right Shift Program Format Using 
BMOV(P) and RST Commands 
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Example: 

The program to shift the data in D683 to 0689 to the right 
by one word at the leading edge of XB is shown below. 

[Operation] 

I- Shift range 
-I 

1 D689 D688 D687 D686 D685 0684 D683 1 
Beforeexecution 1-100 1 503 1 600 1 -336 1 3802 1 -327651 5003 1 

\ \ \ \ \ \  

4 I I I I '. I 
After execution 0 -100 503 600 -336 3802 -32765 

[Program example] 

P 
CBHOU D683 D681 7 

CRST D683 

(3) Execution conditions 

The BMOV or BMOVP command is executed, as indicated below. 

Execution instruction OFF 0 
BMOV command Executed in Executed in 

w P W  
BMOVP command n n 

W c u t e d  one time w u t e d  one time 
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5.3 Reading M Codes 

The program used to read an M code at the completion of position start 
or at the completion of positioning is indicated below. 

The following signals are used to detect positioning start complete or 
positioning complete. 

(a) XnO .......... Positioning start complete 
(b) Xnl .......... Positioning complete 

[Program example] 

(1) The following is the program to output an M code of Axis 1 through 
Y80 to Y8F after converting it into BCD code after the completion 
of positioning start. 

[System Configuration] [Sequence Program] 

Positioning start complete signal tor Axis 1 

rsra as!? iam ... 

CIILUII tnr  

power supply module 

Designation of Y80 to Y8F 

Axis 1 M code storing area 
(see Section 3 . 4 1 )  

BCD conversion command 

(2) The following isthe program to output an M code of Axis 1 through 
Y80 to Y8F after convertinq it into BCD code after the completion - 
of positioning. 

[System Configuration] [Sequence Program] 

t- A74D Positioning complete signal for Axis 1 

8F!.srnP D e l l  

1 
C I P L U I I  i n 0  

e 

Designation of Y80 to Y8F 

Axis 1 M code storing area 
(see Section 3 . 4 1 )  

BCD conversion commend 
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5.4 Reading Error Codes 

A sample program to read an error code at the occurrence of an error 
is indicated below. 

The following signals are used to recognize the occurrence of an error. 

(a) Error detection signal (Xn7) ......... Minor and Major errors 
(b) Error detection signal (Xn8) ......... Servo error 

POINT 1 
I 

Storing of the error code lags behind the leading edge of Xn7/Xn8 
as indicated below. 

a) Maximum 80 msec when the sequence program scan 
time is less than 80 msec. 

b) Maximum one scan time when the sequence program 
scan time is more than 80 msec. 

Take this delay into account when reading the error 
code. 

[Program example] 

(1) The following is the program to output the error code at an 
occurrence of an error (minor error, major error, servo error) with 
Axis 1 through Y80 to Y8F after converting the error code into BDC 
code. 
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[System Configuration] [Sequence Program] 

A X ~ S  1 error detection signal 

'recss 1468 1 

hi. I ma,.. err. r =me rtoragc area> 

CBCD' 1Qea 1 
&,s , ,I", *,,w .d* -4 

> 

output of minor error code 

output of major error code 

Output of servo error code 

Designation of Y80 to Y8F 

h i s  1 error code storage area 
BCD conversion command 

Recognition of stored error code 



The components on the printed circuit boards will be damaged by static 
electricity, so avoid handling them directly. If it is necessary to handle them 
take the following precautions. 

( (1 )  Ground human body and work bench. 

I (2) Do not touch the conductive areas of the printed circuit board and its 
electrical parts with any non-grounded tools etc. 
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These products or technolog~es are subject to Japanese andlor COCOM 
strategic restrlctlons and d~verslon contrary thereto IS proh~b~ted 

IB (NA) 66233-A (9004) MEE Pr~nted in Japan Spec~flcat~ons subject to change w~thout  notlce. 
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