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Class Introduction

Welcome to the L Series Advanced training course.

Course Objectives
By the end of this training course, the student should be able to:

Utilize the special input functions of the built-in I/O.
Perform pulse output motion control.

Operate the L6DSPU display module.

Configure and operate data logging.

Prerequisites

It is strongly recommended that the student attend the PLC Basics (GX Works2) and L
Series Programming (GX Works?2) classes before attending this course. This course
will concentrate on the programming and use of the special functions of the L Series
controllers, and does not contain a discussion of PLC addressing, address types, or
hardware configuration.

Course Duration
This course is designed for a 2 day class length.
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Course Description
LESSON 1 — Built-In Inputs and Outputs

This lesson explains the dedicated functions of the built-in inputs and outputs.
LESSON 2 — Pulse Positioning

This lesson introduces the high speed pulse output functions for position control.
LESSON 3 — High Speed Counter

This lesson introduces the high speed counter input functions.
LESSON 4 — Display Module

This lesson details the use of the LEDSPU display module.
LESSON 5 — Data Logging

This lesson demonstrates data logging capabilities of the L Series.
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List of Relevant Manuals

Hardware Manuals

SH(NA)080888
SH(NA)080889
SH(NA)080890
SH(NA)080891
SH(NA)080892
SH(NA)080893

L I/O Module User’'s Manual

LCPU User's Manual (Function Explanation, Program Fundamentals)
LCPU User's Manual (Hardware, Design, Maintenance, Inspection)
LCPU User’s Manual (Built-In Ethernet Function)

LCPU User’'s Manual (Built-In I/O Function)

LCPU User’'s Manual (Data Logging Function)

Programming Manuals

SH(NA)080782
SH(NA)080783
SH(NA)080784
SH(NA)080785
SH(NA)080809

Q/L/FX Structured Programming Manual (Fundamentals)
Q/L Structured Programming Manual (Common Instructions)
Q/L Structured Programming Manual (Application Functions)
QI/L Structured Programming Manual (Special Instructions)
Q/L Programming Manual (Common Instructions)

GX Works2 Manuals

SH(NA)080779
SH(NA)080780
SH(NA)080781
SH(NA)080787
SH(NA)080788
SH(NA)080921

GX Works2 Version 1 Operating Manual (Common)

GX Works2 Version 1 Operating Manual (Simple Project)

GX Works2 Version 1 Operating Manual (Structured Project)
GX Works2 Version 1 Beginner's Manual (Simple Project)
GX Works2 Version 1 Beginner's Manual (Structured Project)
GX Works2 Operating Manual (Intelligent Function Module)
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LESSON 1 — Built-In Inputs and Outputs

This lesson introduces the functions available to the built-in inputs and outputs on the L
Series processors.

Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Understand the functions of the built-in inputs and outputs.
e Configure built-in input and output special functions.

1.1 Introduction
The L Series processors come with 16 built-in inputs and 8 built-in outputs.

The inputs can be configured for several different special functions, including:

General purpose inputs
High speed inputs
Interrupt inputs

Pulse catch inputs
High speed counter

The outputs can also be configured for special functions, such as:

e General purpose outputs
e High speed counter coincidence outputs
e High speed pulse output

Notes
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Different functions can be assigned to each of the input points. Only one function
can be assigned to any one input. The list of input functions and their valid input
points is shown below.

O: Selectable, x: No combination

Function
External General-
input signal | purpose Interrupt Pulse High-speed counter Positioning
input input catch

X0(High-speed) o] o O Counter CH1 A Phase’! X2

X1({High-speed) @] o' (@] Counter CH1 B Phase™! X3

X2(High-speed) o] o' o] Counter CH2 A Phase™! X3

X3(High-speed) o] o o] Counter CH2 B Phase’ x"3

X4(High-speed) o] O o] Counter CH1 Z Phase™? Axis #1 Zero Signal 2

X5(High-speed) @] O (@] Counter CH2 Z Phase™? Axis #2 Zero Signal‘2
X6(Standard) O 0] @] Counter CH1 Functien Input @ Axis #1 External Command Signal 2
X7 (Standard) O O O Counter CH2 Function Input’2 Axis #2 External Command Signal 2
X8(Standard) [e] O o Gounter CH1 Latch Counter 2 Axis #1 Drive Module READY Signal'2
X9(Standard) Q O o] Counter CH2 Latch Counter 2 Axis #2 Drive Module READY Signal
XA(Standard) o] O o] x'3 Axis #1 Near-point Dog Signal 2
XB(Standard) o] @] o] x'3 Axis #2 Near-point Dog Signal 2
XC(Standard) Q @] (o] '3 Axis #1 Upper LimitSigna\'2
XD(Standard) o) 0 o) x'3 Axis #2 Upper Limit Signal2
XE(Standard) o] o] o] x'3 Axis #1 Lower Limit Signal 2
XF(Standard) O O O x"3 Axis #2 Lower Limit Signal™

"1

"3

When using CH1 for the high-speed counter function, X0 and X1 cannot be used as interrupt inputs. Also, when using
CH2 for the high-speed counter function, X2 and X3 cannot be used as interrupt inputs

Other functions such as the general-purpose input can be used
When this signal is not required, the input signal can be used for other functions such as the general-purpose input.
When the corresponding function (the high-speed counter function or positioning function) is selected at function
selection, this signal is not used for the function. The input signal can be used for other function such as the general-
purpose input.

Any of the optional functions, such as the positioning axis upper and lower limits,
are not required. If that function is not being used, the input can be configured

for any other available function.

Inputs X0 through X5 can be wired as normal inputs or for differential line driver
inputs for use with the high speed counter functions.

Notes
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The same is true for the built-in outputs. Only one function can be assigned to
any one output at a time, and any output not being used for a special function
can be assigned as a general output.

Q: Selectable, x: No combination

Function
External
i General- . e
output signal High-speed Counter Positioning
purpose output

YO o] CH1 Coincidence Output No.1"" x'3

Y1 o] CH2 Coincidence Output No.1"! <3

Y2 @] CH1 Coincidence Output No.2"2 Axis #1 Deviation Counter Clear’’
Y3 o] CH2 Coincidence Qutput No.2"2 Axis #2 Deviation Counter Clear’'
Y4 (0] =3 Axis #1 CW/PULSE/A Phase Qutput’!
Y5 0] X3 Axis #2 CW/PULSE/A Phase Qutput”’
Y6 le) x"3 Axis #1 CCW/SIGN/B Phase Output™!
Y7 0] x3 Axis #2 CCW/SIGN/B Phase Output”™

This signal must be used depending on parameter settings

When this signal is not used, the output signal can be used for the general-purpose output function.

*2 When this signal is not used, the output signal can be used for the general-purpose output function.

*3 When the corresponding function (the high-speed counter function or positioning function) is selected at function
selection, this signal is not used for the function. The output signal can be used for the general-purpose output function

Notes
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1.2 Input and Output Wiring

The built-in inputs and outputs are accessed via the 40-pin connector on the front
right of the CPU. There are several options for connecting to this connector.

The connections are made as shown below.

Terminal layout Pin number | Signal name’! | Pin number | Signal name’!
B20 INO-24V A20 IN2-24V
B19 INO-DIFF A19 IN2-DIFF
B18 INO-COM A18 IN2-COM
B17 IN1-24V AT IN3-24V
e B16 IN1-DIFF A16 IN3-DIFF
B20 |0 0| A20
HR) | Rl | B15 IN1-COM A15 IN3-COM
B18 |0 0| A18
B17 |0 0| A17
= B14 IN4-24Y A14 ING-24V
Bi15 |0 0| A15
B4 | 00| aa B12 IN4-DIFF A13 IN5-DIFF
B13 |0 0| A13
Bi2 |0 0| A1z B12 IN4-COM Al2 INS-COM
B11 |0 0| A1
Bi0 |0 0| A10 B11 INCOM A INCOM
BO9 |0 0| AD9
BOS |0 0| A08 B10 ING A10 INT
BO7 |0 0| AD7
BOG | 0 0| ADG B0 IN8 ADG ING
BOS | 0 0| A0S
Bo4 | 0 0 AD4 BO& INA ADB INB
B03 |0 0| A03
B02 | 0 0] AD2 BO7 INC ADT IND
BO1 |0 0| AD1
— BOG INE ADB INF
Viewed from the front of the BO5 ouTo AOS ouT
module BO4 ouT2 AQ4 ouT3
BO2 ouT4 AQ3 QuTS
BO2 ouTs AQ2 ouT?
BO1 QUTCOM A0 QUTCOM

1 For signal names when using the positioning function or high-speed counter function, refer to the following.
Pasitioning function:[Z_7 ~ Page 46, Section 7.2.1

High-speed counter function:[__ 7 Page 182, Section 8.2.1

Specifications for the inputs and outputs can be found in the manual.

Notes
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This connection can be made with the A6GCON1, A6GCON2, A6CONS3, or
AB6CON4 connectors by the user.

The standard A6TB* and AC*TB CANNOT be used with the LCPU built-in inputs
and outputs

Mitsubishi also offers the LCBL40P-2M, LCBL40P-5M, and LCBL40P-10M
cables, which will connect each pin of the connector to a loose ferruled wire.
This cable can be used with any standard terminal blocks.

LENGHT=L

|
230mm \

LCBLADP-xxM [CBLAOP—oM | |
REV-* <G> REV-* <G>

CABLE LENGTH TABLE
CABLE

L (mm) ‘ NAME

2000 | LCBL4OP-2M 650mm )

5000 | LCBL4OP—5M ‘ |

10000 | LCBL40P—10M

Another option is the FA-LTB40P terminal

block and FA-SCBLO5FMV-M, (0.5 meter),

FA-SCBL10FMV-M (1 meter), FA-

SCBL15FMV-M (1.5 meter), or FA- FA-SCBL**FMVY-M
SCBL20FMV-M (2 meter) cables.

Together, the cable and terminal block

provide a screw terminal connection for

each point on the connector.

Notes
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1.3 Basic Configuration

The configuration of the built-in input and output functions is done in the PLC
Parameters. In Parameters, there is a separate tab called Built-In I/O Function
Setting. On this tab, settings are made to determine the function associated with
each built-in input or output point.

PLCName |PLC System |PLCFile |PLCRAS |BootFie |Program |SFC |Device |1/0 Assignment |Built-in Ethernet Port Setting  Built-in 1/ Function Setting

rPositoning————————— High-speed Counter
Positioning Axis #1 Setting High-speed Cc-LlnterCHlSettingl Setting condition{ MNotlUsed [ Use )
Positioning Axis #2 Setting High-speed Counter CH2 Setting |
r Input Signal rOutput Signal

Input Signal Function Selection Respi:nnpsuet'l'lme Inherrggﬁ;;;iesmng Qutput Signal Function Selection 031;::;:'122&
¥n0 |General Input * |[ims ~ |Rising - | ¥n0 |General Quiput ¥ |[Clear -
¥n1 |[General Input | 1ims + [Rising - ¥n1 |General Output ¥ |Clear hd
¥n2 |General Input | 1ms + |Rising - ¥n2 |General Output ¥ |Clear hd
¥n3 |General Input | 1ms + |Rising - ¥n3 |General Output ¥ |Clear hd
¥n4 |General Input ¥ |ims + |Rising - ¥n4 [General Qutput ¥ |Clear hd
¥n5 |General Input | 1ms + |Rising - ¥n5 |General Output ¥ |Clear hd
¥n6 |General Input * | 10ms ~ |Rising - ¥ni |General Qutput * |Clear -
¥n7 |General Input * | 10ms ~ |Rising - ¥n7 [General Qutput * |Clear -
¥n8 |General Input * | 10ms + |Rising -
¥ng |General Input * | 10ms + |Rising -
¥nA [General Input * | 10ms + |Rising -
¥nB |General Input * | 10ms + |Rising -
¥nC [General Input * | 10ms + |Rising -
¥nD [General Input * | 10ms + |Rising -
¥nE |General Input * | 10ms + |Rising -
¥nF |General Input * | 10ms + |Rising -

As with all other parameter settings, the pink colored text means nothing has
been changed from defaults. Once changes are made, text turns dark blue.

At the top of this screen are 4 buttons to configure the positioning output and
high speed counter input channels. At the bottom left of this window, functions
can be assigned to the inputs. At the bottom right of the window, functions are
assigned to the outputs.

By default, all inputs and outputs are configured as general inputs or outputs.
This makes them perform like any other input or output point on the PLC.

Notes
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Input configuration is done in the three columns on the bottom left. In the first
column, select from the list of available input functions. Note that the list will vary
based on the input number being edited.

In the second column, set the input response time. Inputs X0 through X5 have
high speed input capabilities, with a response time adjustable from as slow as
1ms to as fast as 0.01ms. Inputs X6 through XF have normal input speed, with a
response time set between 0.1ms and 70ms. The default setting is 1ms for the
high speed inputs and 10ms for the normal speed inputs. Notice this column
may be grayed out, depending on the function selected for this input.

The interrupt processing condition will be discussed shortly.

Output configuration is done in the two columns in the bottom right. In the first
column, select from the list of available output functions, which is dependent on
the output being edited.

The second column determines output state at the time of a PLC error. For each
output, the choices are clear and hold. If clear is selected, which is the default,
the output will turn off if the PLC detects an error and stops processing. If hold is
selected, the output will remain in its last programmed state until the PLC is reset
or returned to the run mode.

Notes
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1.4 Pulse Catch Inputs

Pulse catch inputs are useful for detecting inputs which do not remain on for an
entire PLC scan. With previous products, if the PLC scan was 30ms and the
input was only on for 3ms, there was no way for the PLC to capture it and hold
the status for the start of the next scan. So the PLC simply did not recognize
pulses which are less than one scan long.

When an input is configured for pulse catch, the PLC will watch for input pulses
which are less than one PLC scan in length. It will then turn on the input inside
the PLC for one complete scan, allowing the program to operate as if the input
remained on long enough to be detected normally.

Below is an example of the pulse catch function’s basic operation.

Ostep — & END Dstep — 4
0 step > END
Pro | | |
gram | | |
Ext linout sianal M 1) Input signal ON
ernal input signal
X0 OFF ~_
Input device OFF

X0

{
/
II
. A

_ >
2) ON for 1 scan !

The pulse catch function is still dependent upon the input response time setting.
If the input response time is too slow, it is still possible that pulses will be missed.
The pulse must remain on for a minimum of the input response time.

Notes
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If multiple pulses are detected within a single scan cycle, the input to the PLC will
only be turned on for one scan, effectively ignoring more than the first pulse in
any given PLC scan cycle.

Dstep — 5 END 0 step _ >
0 step END
—_—

Program | | |

) . ) i E These pulses are ignored.
Extermnal input signal OFF 5

X0 TR ,
B
Input device OFF
) i |
> >

2) ON for 1 scan

If pulses are detected in consecutive scans, the input to the PLC will remain on
for multiple consecutive scans.

Ostep — » END Ostep — » END
Dstep — » END Ostep —Pp
Program I I I
1) Input signal ON 3) Input signal ON
= T k
External input signal
o P o —\\
] »
Input device OFF ;
X0 _ 2)ON for 1scan o 4) ONfor 1 scan _

OM for 2 scans

P »
b | >

Notes
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When a pulse input remains on for more than one scan, the program will only be
provided with a one scan pulse. So the input in the program may turn off before
the physical input turns off.

Ostep 5 END 0step >
Ostep ———» END
Program I I I
External input signal OFF 1) Input signal ON

X0
I t devi o
nput device

X0 OFF

&

.
™

: 2) ON for 1 scan I

Inputs configured as pulse catch inputs should not be used as direct inputs (DX)
in the program. They should also not be accessed with the input refreshing
instructions, such as RFS, COM, CCOM, and MTR.

Notes
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1.5 Interrupt Inputs

Interrupt inputs are used to interrupt the process immediately when an input is
detected.

Interrupts can be configured to operate on the rising edge of an input, falling
edge of an input, or both edges of an input.

By default, interrupt numbers and priorities are assigned as follows:

I/O signals Interrupt pointer Priority |
X0 10 5
X1 11 6
X2 12 7
X3 13 8
X4 14 9
X5 15 10
X6 16 11
X7 I7 12
X8 18 13
X9 19 14
XA 110 15
XB 1M1 16

C 112 17
XD 113 18
XE 114 19
XF 115 20

| The priority 1 to 4 are used for interrupt pointers 128 to 131 (interrupt by build-in timers)

As indicated below the table above, interrupts 28 through 31 are the timed
system interrupts. They have higher priority levels than the input interrupts.

Notes
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So if input X0 is configured for interrupt input on the rising edge, when X0 turns
on, interrupt 10 in the PLC program will execute, regardless of the current point in
the scan cycle.

It is possible to change the interrupt numbers mentioned in the table above. This
can be done in the PLC Parameters, under PLC System, at the button labeled
Interrupt Pointer Setting. On this screen, it is possible to change the starting
interrupt number, as shown below.

Intelligent Function Module Interrupt Pointer Sef ﬂ

PLC Side Inteligent Module Side -

Interrupt Pointer |Interrupt Pointer
Start Mo. Count Start IO No. Start SI Mo,

100 2 0000 a

O N ) ) P ) R I I O O

Check | End Cancel |

In order to allow interrupts to execute in the program, the command EI must be
included in the program to enable interrupts. The DI command can be used to
disable interrupts. The IMASK command can also be used enable or disable
certain interrupts.

Notes
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Interrupt logic is placed at the end of the program, in similar fashion to subroutine
programs. They appear after the FEND command. Interrupts are started by an
interrupt pointer number, such as 10, and finished with an interrupt return
command, IRET. An example of interrupt logic is shown below.

g [El ki
330
17— Oyl |
3 [FEND
11 MO M1

4 — | 4 [sET M2 ]

mov K1 Do 5

i [IRET ]

[ 1m [END ki

Notes
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1.6 Monitor Tool

In the Tool menu, under Built-In I/O Monitor, there is a tool called I/O Monitor.
This tool will show the configured status of the built-in inputs and outputs on the L
Series CPU. This shows the configuration of the 1/0 as running in the CPU, as
defined by the PLC Parameters.

5|
rInput Signal Output Signal
Input signal ‘ Setting details Qutput signal | Error time output mode
X0  |Counter CH1 A phase 100kpps ¥0 |General output Clear
X1 |Counter CH1B phase 100kpps Y1 |General output Clear
%2 |General input ims Y2 | Axis 1deviation counter dear Clear
%3 |Generalinput ims Y3 |General output Clear
¥4  |Awis 1zero signal ims ¥4 | Axis 1 CW/PULSE/A phase output Clear
%5 General input 1ms ¥5  |General output Clear
X6 General input 10ms Y6  |Axis 1 CCW/SIGN/E phase output Clear
X7 |Generalinput 10ms ¥7 |General output Clear
X3 General input 10ms
*9 General input 10ms
X0A  |Axis 1 near-point dog signal 10ms
X0B |General input 10ms
X0C  |General input 10ms
X0D | General input 10ms
X0E |General input 10ms
XOF  |General input 10ms

Notes
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LESSON 2 — Pulse Positioning

This lesson explains the built-in pulse positioning output capabilities in the L Series.

Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Understand the capabilities of the built-in pulse outputs.
e Configure pulse positioning parameters.
e Write programs using the dedicated pulse positioning commands.

2.1 Introduction

Pulse train outputs can be used to control a servo or stepper amplifier. The
speed of the pulses and the number of pulses determine both the distance to
move and the speed at which to move.

This type of position control requires a servo or stepper controller designed to
take a high speed pulse input for control. Mitsubishi offers this capability in the
current MR-E and MR-J3-A servo families, as well as many legacy servo
products. Many third party servo or stepper controllers can also be supported in
this method.

There are a number of commands found in the CPU dedicated to pulse motion
control. These commands will be covered in detail in this lesson.

Mechanical system

Programming tool LCPU } !
1 Hardware stroke Hardwars stroke 1

: iower limit swiich upper imit switch :

Drrive unit : ; Near-point W !

i waichdon Workpiece |

L3 - L] I

] !

Mokor power Servomator i i

I} cable ! !
— | |

! 1 1

Encoder cable T L i

1 1

T I

: Hardwars stroke Hardware stroke !

1 lower limit switch upper limit switch :

Drrive unit : ; Naar-point ) \_\ :

~ 1/ watchdon Workpiece Y |
— ] % !

| Motar power |- 1 !

il cable Servomotor : !

I

A — i :
Encoder cable 1 — :

Notes



LESSON 2 — Pulse Positioning Page 20

The L Series CPU offer 2 channels of high speed pulse output in the standard
CPU. These 2 channels offer some basic functions, as shown in the list below.

200KHz pulse output speed

Open collector transistor outputs

Origin point return (homing), with home position search function
Control of target speed and position

Software and hardware end of travel limit options

Simple jogging control

Absolute positioning function

More detailed specifications can be found in the LCPU User’'s Manual (Built-In
I/O Function) manual in section 7.4.

The table below shows all of the dedicated special relays and special registers
devoted to the high speed pulse output functions of the L Series.

X Special register
Special relay number
Name number Name
Axis 1 Axis 2 Axis 1 Axis 2
SM1840 SM1860 Axis O busy SD1840 SD1860
i itioni Axis O current feed value
SM1841 SM1861 Aixis B positioning SD1841 SD1861
completion
SM1842 SM1862 Axis O OPR request SD1842 SD1862
- Axis O current speed

SM1843 SM1863 Axis O completed 501843 5D1863

SM1844 SM1864 Axis O speed 0 sD1844 SD1864 Axis O axis operation status

SM1845 SM1865 Axis O error 501845 SD1865 Axis O error code

SM1846 SM1866 Axis O warning SD1846 SD1866 Axis O warning code

SM1847 SM1867 Axis O start in busy status 5D1847 sSD1867 Axis O external I/O signals

SM1848 SM1868 Axis O start instruction SD1848 sD1868 Axis O movement amount after

SM1850 SM1870 Axis O error reset SD1849 SD1869 near-point dog ON
Axis O data No. of

SM1851 SM1871 Axis O OFR request off SD1850 SD1870 positioning being

executed
Q1852 SM1a72 Axis O 59&eci-pomhon . -
switching

Notes
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2.2 Configuration

Before the pulse output function can be used, there are settings to be made in
the PLC parameters. These settings are found on the Built-In I/O Functions tab
in the PLC parameters.

In the top left of the tab, there are two buttons used to Pasitianing
configure the settings of the two pulse output channels.
They are called Axis #1 and Axis #2. Pink text indicates
that the values inside are all at defaults, while blue text Positioning Axis #2 Settingl
indicates that there have been changes made in that
window.

Positioning Axis #1 Setting |

Clicking one of these buttons will display the configuration window for the output
axis. The first setting at the top is a check box to enable the positioning function
for this channel. This box must be checked for the settings made on this screen
to be active.

Positioning Axis #1 Detailed Setting x|
™ Use positioning function (Axis 1)
r— Positioning Parameter — OPR Parameter
Pulse Qutput Mode CW/CCW Mode hd OPR Method Near-point Dog Method =
Rotation Direction Setting  |Current Value Increment with Forward Run Pulse Qutput - OPR Direction Forward RUN -
S/W Stroke Upper Limit (pulse) 2147483647 OP Address (pulse) 1]
S/W Stroke Lower Limit {pulse} -2147483648 OPR Speed (pulse/s) 1
Speed Limit Value (pulse/s) 10000 Creep Speed (pulse/s) 1
Bias Speed at Start (pulse/s) 1] OPR Acceleration/Deceleration Time (ms) 1000
Acceleration/Deceleration OPR Deceleration Stop Time {ms) 1000
Trapezoid Acceleration/Deceleration 7
System Selection " o Setting of Movement Amount after ]
Near-point Dog ON (pulse)
OPR. Dwell Time (ms) 0
r~Positioning Data
Acceleration/Deceleration|  Deceleration Command Speed | Positioning Address
Control System Telhs) Stop Time (ms) Dwell Time {ms) (pulse/5) {pulse)
Mo.1 <
MNo.2 2
MNo.3 &
Mo.4 <
No.5 2
MNo.6 &
No.7 &2
No.8 2
MNo.9 &
Mo. 10 ¥
Default Check | End Cancel

Notes
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In the top left portion of the window, some basic positioning settings are made.
The chart below shows these setting items, their valid setting ranges, as well as

their default values.

Setting item Setting range Default
CW/CCW Mode
PULSE/SIGN Mode
CWICCW Mode

Pulse Cutput Mode
A Phase/B Phase Mode (Multiple of 1)

A Phase/B Phase Mode (Multiple of 4)

Current Value Increment with Forward Run
Pulse Output Current Value Increment with Forward
Run Fulse Output

Rotation Direction Setting -
Current Value Increment with Forward Run

Pulse Output

S/W Stroke Upper Limit (pulse) 2147483647
- - -2147483648 to 2147483647
S/W Stroke Lower Limit (pulse) -2147483648
Speed Limit Value (pulse/s) 1to 200000 10000
Bias Speed at Start (pulse/s) 0 to 200000 0
Trapezoid Acceleration/Deceleration . .
Trapezoid Acceleration/Deceleration

Acceleration/Deceleration System Selection
S-curve Acceleration/Deceleration

The choices for pulse output mode are shown below.

CW/CCW mode

Forward run feed pulses (CW) are output when the motor is rotating forward. Reverse run feed pulses (CCW)

are output when the motor is rotating in reverse.

ow Y
cCow Hll“l

_Forward run | | Reverse run |
PULSE/SIGN mode

Forward/reverse control is based on on/off of the direction sign (SIGN).
* The direction sign becomes LOW when the motor is rotating forward.
» The direction sign becomes HIGH when the motor is rotating in reverse.

" TAARRARRRRARRE
SIGN —| |-—

Forward run Reverse run
> P

Movein +direction  Move in - direction

Notes
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A phase/B phase mode (multiple of 1), A phase/B phase mode (multiple of 4)
Forward/reverse control is based on the difference between phase A (A4) and phase B (Ba).

+ Phase B lags phase A by 90° when the motor is rotating forward

+ Phase A lags phase B by 90° when the motor is rotating in reverse

+ When "A Phase/B Phase Mode (Multiple of 1)" is set

Forward run Reverse run

Command 1 pulse output Command 1 pulse output

Phase B runs slower Phase Aruns slower
than phase A by 80°. than phase B by 80°.

The second setting determines of the motor should spin clockwise or counter-
clockwise when forward pulses are input.

The third and fourth settings configure a set of software end of travel limits to
prevent movement beyond the extents of the connected system. These are
optional, and are typically configured inside of any hardware limit switches
installed on the system. An example is shown below.

Software stroke limit Software stroke limit

lower limit I upperl|m|t
— e — 5 | | - —k—
T l v '_ ; ~ ! I ’_ [
| | o
é ) &
Lirnit switch ! Workpiece moveable range ' Limit switch
for emergency stop _7_ | for emergency stop
OP

The next settings are speed limits. The speed limit value (set in pulses per
second) can be used to restrict the maximum speed of an output. The bias
speed at start (also set in pulses per second) can be used to set a minimum
starting speed. This setting is typically used with stepper motors which need a
minimum speed to start smoothly.

Notes
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The last setting in the positioning parameters is for the acceleration and
deceleration type. The choices are trapezoidal and S-curve acceleration and

deceleration, as shown below.

Trapezoid Acceleration/Deceleration

S-curve Acceleration/Deceleration

1 deceleration follow a
1 straight line.

v iThe acceleration and |

1

: i
tdeceleration follow a |
i

Sinecurve. ________ J

The settings in the upper right of the window set the home position return
configuration. This data is used to establish a home reference point for absolute
positioning. The settings and their default values are listed below.

Setting item

Setting range

Default

Near-Point Dog Method

Stopper 1

Stopper 2

OPR Method

Stopper 3

Near-Point Dog Method

Count 1

Count 2

No Method

Forward RUN

OPR Direction Forward RUN
Reverse RUN

OF Address (pulse) -2147483648 to 2147483647 0

OPR Speed (pulsefs)
1 to 200000 1

Creep Speed (pulse/s)

OFPR Acceleration/Deceleration Time (ms)
0 to 32767 1000
QPR Deceleration Stop Time (ms)
Setting of Movement Amount after Near-point Dog
. 0 to 2147483647

ON (pulse) 0

OPR Dwell Time (ms)

0 to 65535

There are 6 methods offered for establishing the zero reference point. More

detail will follow later in this lesson.

Notes
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The remainder of the setting window is dedicated to storing 10 different
movement profiles which can be called from a command in the controller
program. The types of movements and their parameters will be discussed later
in this lesson.

Once the parameters are set, certain inputs and outputs will be automatically
adjusted to their respective signals for the positioning control function, as shown

below.
—Input Signal — Qutput Signal
Input Signal Function Selection Respi:r.rl?sl;t'l'lme Interréigr:;;;::‘es&ng Output Signal Function Selection OE;LE”;ZE

%n0 |General Input - || ims + |Rising - ¥n0 JGeneral Output * ||Clear hd
¥n1 |[General Input * |ims + |Rising - ¥n1 |General Qutput ¥ |Clear hd
¥n2 |General Input - | 1ms + |Rising - ¥n2 |Axis #1 Deviation Counter Clear * |Clear -
%n3 |General Input - |ims + |Rising - ¥n3 |General Output ¥ |Clear hd
¥n4 |Axis #1 Zero Signal - | ims + |Rising - ¥n4g |Axis #1 CW /PULSE/A Phase Output * |Clear -
¥n5 |General Input - | 1ms « |Rising - ¥n5 |General Output ¥ |Clear -
¥n& |General Input * | 10ms + |Rising - ¥no |Axis #1 CCW /SIGN/B Phase Output ¥ |Clear -
¥n7 |General Input * | 10ms + |Rising - ¥n# |General Output * |Clear -
¥n8 |General Input * | 10ms * |Rising -
%n9 |General Input * |10ms * |Rising bt
¥nA |Axis #1 Near-paint Dog Signal + | 10ms * |Rising -
¥nB |General Input * | 10ms  |Rising -
¥nC [General Input + | 10ms  |Rising *
¥nD [General Input + | 10ms * |Rising -
¥nE |General Input * | 10ms * |Rising hd
¥nF |General Input - | 10ms  |Rising -

There are other signals which can be configured based on the needs of the
application. The quick reference list below shows which inputs and outputs are
used for the positioning functions.

Positioning
Axis#1 Axis#2
x4 X5
X6 X7
X8 X9
XA XB
C XD
XE XF
Y2 Y3
Y4 Y5
Y6 Y7

Notes
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2.3 Connections

The diagram below shows the basic connections for an MR-J3-A series servo

amplifier and an L Series CPU.

Configure a sequence program in which MC is turned off using Alarm signal

and an emergency stop switch.

Servo molor

T

U~

W,

24VDC =T~ 5

This relay is turned off when
Servo on signal turns off and
Alarm signal turns on.

SM )

; B2 égaramgnaﬁc
EMV brake

Encoder

Personal compt

Moniter output
CN6

MO1

LG

NF
Power :;’.
3-phase 4,‘/.;
(200VAC) -
Within 2m* |
LCPU " |
ouT4 B03 — :
OuUT-CoM BO1 T J
ouTe BO2 : f NP 35
OuT-coM BO1
ourz BO4 : ( CR 41
QuT-CoM BO1 DO COM 46
—r1DIcom 20
+—— OPC 12
IN4-24V B14 '
|IN4-DIFF 813 — ( 'z 8
IN4-COM B12 + LZR 9
INO-24V B20 3
INO-DIFF B19 - ‘” LA 4
lIN0-COM 818 : LAR 5
IN1-24V B17
IN1-DIFF B16 ‘ LB 6
[IN1-COM B15 y v LBR 7
24VvDC 03A |
+ -
24V power ———_SD Plate
Near-point watchdog - -
A 808 - External stop
ok
Upper limit Dsarvo on EMG 42
INC BOT e SON 15
i RES 19
Lower limit 4
NE 506 o —:rupumunal\ u‘.mtm\ e 17
IN-COM B11 +—— - ”’q”:"“" ’f: . TL 18
i N i ~Forward run stroke end[— a5 23
- N 5 N
._h. Reverse run stroke end|— g oy
24vDC DO COM 47
DI COM 21
Failure t o BATHY ALM 48
Zero speed detection Tt e ZSP 23
Torque limit $ kJ TLC 25
Positicning completion INP 24
T T P15R 1
Analog torque limit | ¢+~ | 1A 27
+10Vimaximum current — “L LG 28
Within 2m VI D Plate

Moz

uter

The pin numbers shown above for the LCPU are for axis 1. The pin numbers are
different for axis 2. Axis 2 signals are found at the same numbers on the A set of

pins in the connector.

Notes
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2.4 Servo Parameters

The configuration of the servo amplifier is done in parameters. These
parameters can be accessed via the MR Configurator software package. The
MR Configurator package is a suite of individual servo parameter software tools
for the various models of Mitsubishi servo amplifier.

Depending on which family of servo amplifiers is being used, there are different
components of the MR Configurator package.

MR Configurator Titles

MR-J2 81E
MR-E 154E
MR-J2S 161E
MR-J3 221E

For this class, we will use SETUP221. The software can be started from the
Start menu, under MELSOFT Application, under MR Configurator, by selecting
SETUP221.

The other packages are located in the Start menu, under MELSERVO, under
SETUP_Software.

Notes
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Once the software is started, a window similar to the one below will be shown.

5% MR Configurator - Project name - (Axis1) [00Station] MR-13-A Servo amplifier ¢ o ] 4
Project View Setup Monitor Alarm Diagnostics Parameters Test Advanced-function Foint-data  Help
IDedE BM Q& BOa
Project Data List [ X]

[ Project name
o (axist)
-5 Setup
-2l Parameter

----- 3 Tuning

Device setting
i.{gh Parameter copy

Across the top of the screen are drop-down menus and toolbar buttons allowing
access to the various options of the software. On the left hand side is the project

data list window, which is where the configuration data for the axis is displayed in
a tree structure.

Under the Setup option is the system settings list, which is where the type of
servo amplifier and communication method is chosen. Click on the + next to
Setup in the system settings list on the left. Then double click on the System
Settings button to open the System Settings dialog. This dialog can also be
accessed from the drop-down menus by selecting Setup and then System
Settings. Once selected, the following dialog box is displayed.

I 5
Model Selection : IMRfJ}A -
Station Selection : |oo j
Communication Device IServo amplifier connection USB j
Baud Rate Selection: [+170 =
Comm Port Selection : |J\UTO j
Connection selection
" Online
& [fine
oK Cancel |

For this class, select ‘MR-J3-A’ and ‘Servo amplifier connection USB’. Ensure
that the USB cable is connected and drivers have been properly installed, and
then click OK.

Notes
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The parameters on the MR-J3 units are broken into several groups. Each group
is dedicated to a certain portion of the configuration. This division of the
parameter list applies to both the MR-J3-*A and MR-J3-*B series amplifiers.

The MR-J3-*A units have 144 parameters (of which 44 are non-user adjustable,
for manufacturer settings only).

Parametler group Main description
Basic setting parameters When using this servo amplifier in the position control mode, make basic setting with these
(No. PA 0) parameters.
Gain/filter parameters Use these parameters when making gain adjusiment manually.
(No. PB O0O)
Extension setting parameters When using this servo amplifier in the speed control mode or torque control mode, mainly use
(No. PC O0O) these parameters.
110 setting parameters Use these parameters when changing the V0 signals of the servo amplifier.
(No. PD O00)

The complete list of parameters for the J3-A models can be found in Chapter 5 of
the MR-J3-A Servo Amplifier Instruction Manual.

When viewing the parameter list in the manual, there is a complete table showing
all of the parameters in that group. The list also shows what the default value is
for each parameter. It is important to note that many of the parameters are only
valid when using the amplifier in a specific mode, so not all parameters will be
applicable to all control systems. Detailed descriptions of each parameter and its
settings are found in the same chapter immediately after the list.

Any parameter shown in the manual or the MR Configurator parameter window
whose name is prefixed with an asterisk (*) requires that power to the amplifier
be reset for changes to take effect.

Notes
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To access the parameters via MR Configurator, click on the + next to Parameters,
and then double click on any of the parameter groups. The parameters can also

be accessed via the Parameters drop down menu, with the ‘Parameter List’
option.

Once selected, this brings up a page with numerous tabs allowing access to the
various parameter settings in the amplifier. Each tab offers a different set of data.

PAxx parameters are on the ‘Basic setting’ tab.

+% Parameter Setting I ] 5
| I I I I Parameter block I
Bssicsefing | Basicsetingist) |  GainFiter | Exensionsetting | | |
Control mode selection (“STY) Re ative brake option selection {"REG)
Control mode sel. [ OREEEE) (Regeneratwe eSO IRege”- brake option is not used j
r Electronic gear setting (*FBP, CMX, CDV)————
Absolute position detection system selection (*ABS) No. of command input plsirpm [ 4 SE
IVAEIS system sel Used in incremental systemn j Electronic gear numerator LRe
Electr fic brake interlock selection (*AOP1) Electronic gear denominator
lrl_ Assign MBR output signals to CN1 - 23, ~ Auto tuning mode {ATU, RSP)
In-_position range (INP) Auto tun?ng mode Auto tuning mode 1
ﬁ 100 pulse (1t0100000)  (Command pulse) ‘ AR e 12 -
— Forward /Reverse rotation torgue limit (TLP, TLN) —Ct wd pulse input form (*PLSS)
Forward rotation torque limit | 100.0 %(0.0 to 100.0) - Command pulse input form [Fwd, Rev rot. pls. Train
Reverse rotation torgue limit | 100.0 %(0.0 to 100.0) Pulse train logic positive logic
 Rotation direction selection (*POL} - Encoder Output pulse (*ENR)
servo motor rotation direction | 4000 pulselrev (1 to 100000)
CCW dir. during fwd pls input, CW dir. during rev pls input = Selectthe dividing ratio with extension setting PC19 (*ENRS).

Double click item to display detailed description.

Read All Virite Verity | Write All | settogeraun Close

Notes
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‘Basic setting (list)’ shows these parameters listed in order.

¥ parameter Setting y [ 5

| | I I I Parameter block I
Basic setting Bssicseting (s |  canfiter | Extensionseting | o seting | |
No.

Name Units Setting range
Control mode 0 0235h

*REG Regenerative brake option 0000-TOFFh
PAD3 *ABS Absolute postion detection system 0000-0004h
PAD4 *A0P1 Function selection A-1 o000 0000-0011h
PADS *FBP Number of command input pulzes per revolution 0 0/1000-50000
PADE CHX Electronic gear numerator {com. pulse factor numerator) all 1-1048575
PADT cov Electronic gear denominator (com. pulze factor denominator) i 1-10485T6
PADE ATU Auto tuning o001 0000-0003h
PADS RSP Auto tuning response 20 1-32
PA10D INP In-position range 10000 pulze cmd unit 0-10000
PAT1 TLP Forward torgue limit 100.0| % 0.0-100.0
PA1Z TLN Reverse torgue limit 100.0| % 0.0-100.0
PA13 *PLSS Selection of servo motor stop pattern at LSP/LSN signal off o000 0000-0712h
PA14 POL Rotation direction selection il 0-1
PA1S "ENR Encoder output pulses 4000 | pulseirey 1-100000
PA1E For manufacturer setting oooo 0000-FFFFh
PATT “MSR For manufacturer setting oooo 0000-FFFFh
PA1E NTY For manufacturer setting 0000 0000-FFFFh

*BLK Parameter write inhibit oooc 0000-FFFFh

Double click item to display detailed description.
Read Al | Write | Verify | Write All | setto geraut Close

PBxx parameters are found on the ‘Gain/Filter’ tab.

neter Setting i P ] |

| Parameter block |

Basicseting | Basicsetting (ist) Extension setting | ioseting |
No. Abbr Name Value Units Setting range
PBO1 Adaptive tuning mode (Adaptive fite
FE02 VRFT Vibration suppression control fiter tuning mode: uuuu 0000-0002h
FE03 PST Fos. com. acc./dec. time con. (position smoothing) 0| ms 0-20000
PB04 FFC Feed forward gain 0% 0-100
PBOS FFCF For manufacturer setling 500 radis 10-4500
PEOS GD2 Ratio of load inertia moment te gervo motor inertia moment 2.8|times 0.0-300.0
PBOT PG1 Model loop gain T3 radis
PB08 PGZ Position loop gain 117 | radis
PB0S wG2 Speed loop gain 1308 | radis
PB10 wic Speed integral compenzation 10.6 ms
PB11 wDC Speed differential compensation $80
PB12 OWvA For manufacturer setting 0%
PB13 MNH1 Machine rezonance suppression fitter 1 4500|Hz
PB14 NHQ1 Notch form selection 1 ooon 0000-0330h
PB15 NH2 Machine rezonance suppression fiter 2 4500 |Hz 100-4500
PB16 NHQ2Z Notch form selection 2 oooo 0000-0331h
PB17 NHF For manufacturer setting 0102 0000-031Fh
PB18 LPF Low-pass fiter 3440 | radis 100-12000
PB19 WRF1 Wibration suppression control vibration frequency setting 100.0| Hz 0.1-100.0 -
Double click item to display detailed description.
Read All Write Verify Write All Setto default Close

Notes
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PCxx parameters can be modified on the ‘Extension Setting’ tab.

+% Parameter Setting =1E1x]

I | I Parameter block I

Basicseting | Basic setting (list) | Gain/Filter Extension setfing 110 setting | |

No. Abbr. Name Value Units Setting range
FCO1 STA Acceleration time constant 0 0-50000
PCOZ STB Deceleration time constant u|ms 0-50000
PCO3 STC S-pattern acceleration/deceleration time constant 0 ms 0-1000
PCO4 Tac Torgue command time constant 0| ms 0-Z0000
PCOS 3C1 lternal 2peed command 1 100 rfmin 0-30000
PCOS 3C2 lternal =peed command 2 500 ifmin 0-50000
PCOT SC3 tternal =peed command 3 1000 | r/min 0-50000
PCO& SC4 tternal =peed command 4 200 | r/min 0-50000
PCO9 SC5 lternal =peed command 5 300/ rfmin 0-50000
PC10 SC6 lternal peed command & 500/ rfmin 0-50000
BEI SCT tternal =peed command 7 800/ r/min 0-50000
PC12 VCM Analog speed command maximum speed 0/ rimin 0-50000
PC13 TLC Analog torgue command maximum output 100.0| % 0.0-1000.0
PC14 MoD1 Analog monitor output 1 oooo 0000-041Fh
PC15 Monz2 Analog moniter output 2 0001 0000-041Fh
PC16 MBR Electromagnetic brake sequence output 100 me 0-1000
PCAT Z5P Zero speed 50| r/min 0-10000
PC18 *BPS Alarm history clear 0000 0000-0001h
PC19 *ENRS Encoder output pulzes selection 0000 0000-1021h =
Double click itemn to display detailed description.
Read Al | Write | Verify | Write All | settogetaut | Close |

In order to access the PDxx parameters, a change must be made to the
parameter block tab. Parameter block limits the parameter set available for
modification. This is to prevent unauthorized changes to parameters. This
setting adjusts parameter PA19.

The default setting allows to the PAxx, PBxx, and PCxx parameters. This must
be changed to allow access to PDxx parameters.

i

Basic setting I Basic setting (list) I Gain/Filter I Extension setling |
. Parameter block
Select Valug Reference parameter range Written parameter range
- Except for Basic =etting(PA)
8 000A Parameter PA19 only
o ooB Basic setting(PA) Gain/Filter(PB} Extension setting(PC)
£ oooc Basic setting(PA) Gain/Filter(PB} Extension setting(PC) VO setting(PD}

Basic setting(PA) Gain/Filter(PB} Extension setting(PC) VO setting(PD}
Opticn card{PO)

000F Basic setting(PA) Gain/Fiter{PB} Extension setting(PC) VO setting(PD}
Extension control(PE) Option card(PQ)

O00E

T Mt

Notes
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Once this change has been made, there will be a new tab called I/O setting. This
tab will show the PDxx parameters.

=[O
| | | | | Paramsterniock |
Basic setting | Basic setting (list) | Gain/Filter | Extension setting IO setting | |

Hame Units Setting range
Input signal automatic ON selection 1 0000-0FFFh

PDOZ “DIAZ For manufacturer setting oy 0000-00000
PDO3 0N Input signal device selection 1 (CN1-15) 00020202 00000000-003F3F3Fh
PDO4 D2 Input signal device selection 2 (CN1-18) 00212100 00000000-003F3F3Fh
PDOS *DI3 Input signal device selection 3 (CN1-17) 00070704 00000000-003F3F3Fh
PDO& *DI4 Input signal device selection 4 (CN1-18) 000280805 00000000-003F3F3Fh
PDOY *DIs Input signal device selection 5 (CN1-15) 00030303 00000000-003F3F3Fh
PDO2 *DI6 Input signal device selection § (CN1-41) 00202008 00000000-003F3F3Fh
PDOS *0I7 For manufacturer setting 00000000 00000000-000000000
PD10 “DIg Input signal device selection 8 (CN1-43) 00000404 00000000-003F3F3Fh
PD11 D19 Input signal device selection 8 (CN1-44) 00000608 00000000-003F3F3Fh
PD12 oo Input signal device selection 10 (CN1-45) 00232323 00000000-003F3F3Fh
PD13 =001 Qutput zignal device selection 1 (CN1-22) 0004 0000-3F3Fh
PD14 =002 Qutput gignal device selection 2 (CN1-23) oooC 0000-3F3Fh
PD15 *D03 Qutput signal device selection 3 (CN1-24) o004 0000-3F3Fh
PD1& 004 Qutput signal device selection 4 (CN1-25) ooov! 0000-3F3Fh
PD17 *D0O5 For manufacturer setting 0003 0003-0003h
PD18 *D08 Qutput signal device =election 8 (CN1-45) o002 0000-3F3Fh
PD19 *DIF Response level setting 0002 0000-0113h

Double click item to display detailed description.
Read All Write Werify Write All Setto default Close |

Notes
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2.5 EXERCISE - Positioning Configuration
Servo Parameter Setting

Based on the default parameters, this servo amplifier will be configured for
positive and negative pulses in position mode.

For this class, the following parameters should be set:

e PAO5 set to 16,384 to change input to 16,384 pulses per revolution
e PAl4 setto 1 for clockwise pulses forward rotation
e PDO01 set to 0CO0O to force on LSP/LSN

Once these parameters are updated, the power will need to be cycled to the
amplifier for the changes to take effect.

CPU Parameter Setting
Make the following settings in the PLC Parameters

Enable positioning axis 1

Speed limit to 100,000 pulses/sec

Set OPR Method to No Method

Set X4 to Axis 1 Zero Signal

Set X6 to Axis 1 External Command Signal
Set XA to Axis 1 Near Point Dog Signal
Set XC to Axis 1 Upper Limit (optional)

Set XE to Axis 1 Lower Limit (optional)

Notes
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Wiring

The following signals will have to be wired so that our positioning system can
operate properly.

+24VDC to terminal 20 or 21 on servo amplifier

0VDC to terminal 46 or 47 on servo amplifier

Jumper between 42 (EMG) and 46/47 (DOCOM) to bypass E-stop

Jumper between 12 (OPC) and 20/21 (DICOM) for open collector input

PLC B11 (DICOM) to servo amplifier terminal 46/47 (DOCOM)

PLC B10 (IN6) via NO switch to amplifier terminal 20/21 (DICOM)

PLC BO8 (INA) via NO switch to amplifier terminal 20/21 (DICOM)

PLC BO7 (INC) via NC switch to amplifier terminal 20/21 (DICOM)
0 Only required if XC is set to Axis 1 Upper Limit

PLC BO06 (INE) via NC switch to amplifier terminal 20/21 (DICOM)
o Only required if XE is set to Axis 1 Lower Limit

PLC BO05 (OUTO) to amplifier terminal 15 (SON)

PLC B04 (OUT2) to amplifier terminal 41 (CR)

PLC B03 (OUT4) to amplifier terminal 10 (PP)

PLC B02 (OUT6) to amplifier terminal 35 (NP)

PLC BO1 (OUTCOM) to amplifier terminal 46/47 (DOCOM)

Notes
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2.6 Jogging

Jogging is the process of moving the axis forward or backward without a
commanded target position. Typically jogging is used to manually position an
axis.

With the L Series CPU, there is a dedicated command used to jog the servo axis.
This command is called IPJOGL1 for axis 1 and IPJOG2 for axis 2. This
command requires 2 parameters, as shown below.

Command
I lipioct | @ | @ |—

Command

I jpiocz | © | @

The first parameter sets the head address for a series of 4 control words. Values
must be set in these control words for the command to operate properly. The
command word data is shown below.

Device Setting data Setting range Set by
JOG speed 0 to 200000 (pulse/s)!
S
User
)+ 2 JOG ACC time
— 0 to 32767 (ms)
§)+3 JOG DEC time

The second parameter is a bit address to indicate forward or reverse. If the bit is
off, the axis will jog forward. If the bit is on, the axis will jog in reverse.

Notes
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Basic operation of the IPJOG1 command and associated signals are shown
below.

Accelerating by JOG ACC time Decelerating by JOG DEC time
\

JOG speed
1 JOG operation

ON

\J

IPJOG1 execution command OFF

1
i
1 ON
Axis 1 start instruction in OFF _I \
execution (SM1848) 1) ON 2)
Axis 1 BUSY (SM1840) OFF on
1
Axis 1 positioning complete | OFF 2)

(SM1841)

In the example programs below, MO is used to jog the axis forward. M1 is used
to jog the axis in reverse. The control data is stored in DO through D3.

Standard Ladder
M

0
|
f

— [IPJOG1 DO M1
M;J
—

Structured Ladder

Mo PJOGT |
|-} EN ENO
-Jr\ml- e M2

d

Notes
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2.7 EXERCISE - Jogging

Using the addresses as indicated on the operator interface screen, write the
program to jog axis 1 forward and reverse.

Using the addresses sown on the operator interface terminal, write logic in the
program to turn on YO for servo on. If YO is off, servo will not move.

Download and test the program.

Notes
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2.8 Homing

Homing is the process of returning the servo to a known starting position. In the
manuals this is called ‘Origin Point Return’ or OPR. The L Series processor
offers 2 types of origin point return.

The first method of OPR is called ‘Machine OPR’. L Series CPU offers 6
different methods of Machine OPR. An example of each method is shown below.

MNear-point dog method

1)

Bias speed at start

Near-point
watchdog signal

Zero signal

First zero after

i the near-point
== watchdog signal
OFF

1) Start of machine OFPR.
\
|2} The axis starts to decelerate upon detection of turning on of the near-point dog.
|l
3) The axis decelerates to the creep speed and moves at the creep speed thereafter.
\
K} Pulse output from the LCPU stops when the first zero signal is issued after the
near-point dog has turned off, and machine OPR is complete.

Stopper 1

v ~ OPR speed

Bias speed at start

2l

z/_ Creep speed
/ —|
S

3 4

Near-point

Range where motor
rotation is forcibly
stopped by stopper

ON

watchdog signal OFF

1) Start of machine OPR.
N
|2) The axis starts to decelerate upon detection of turning on of the near-point dog.
A2
3) The axis decelerates to the creep speed and moves at the creep speed thereafter.
N
) The axis contacts the stopper at the creep speed and stops.

\

5) Upon elapse of the OFR dwell time after the near-point dog has turned on, pulse

Zem signal

Near-point

||

watchdog signal OFF

Dwell ti t .
Diwell me counting e o loutput from the LCPU stops and machine OPR is complete.
Stopper 2
v 1) Start of machine OPR.
/— OPR speed — Creep speed \L
2) /
e 5511005539: by I2) The axis starts to decelerate upon detection of turning on of the near-point dog.
I \L
B atstart
o speet s —| 3) The axis decelerates to the creep speed and moves at the creep speed thereafter|
1) >t K.
5)

14} The axis contacts the stopper at the creep speed and stops.
I
5) When the zero signal is detected, pulse output from the LCPU stops and machine
COPR is complete.

Notes
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Stopper 3

v
,— Creep speed — Stopped by
;x’ ¢ stopper
¥ 2)
Bias speed at start
1) »t
3)
Zero signal

1) Start of machine OFR.

[+

) The axis contacts the stopper at the creep speed and stops.

[+

I3) When the zero signal is detected, pulse output from the LCPU stops and
machine OPR is complete.

Count 1

— OPR speed

i

Bias speed at start 3y

I'n Setting for the movementamount
2) /' dfter near-point watchdog signal ON
/
/

Creep speed

4)

»t
Maovement amourt after near-
paint watchdog signal OM

>~

ON

— The near-paint watchdog
signal should be turned

MNear-point

off with enough distance

watchdog signal OFF

Zem signal

— First zero after movement
" amount has been traveled

...... Tr after near-point watchdog
signal OFF

provided from OP position.

1) Start of machine OFR.

[+

[2) The axis starts to decelerate upon detection of turning on of the near-point dog|
[3) The axis decelerates to the creep speed and moves at the creep speed
hereafter.

K) Pulse output from the LCPU stops at the first zero signal after the near-point
dog has turned on and the axis has moved the distance set by "Movement amount
lafter near-point dog ON", and the machine OFR is complete.

Count 2

v Setting for the movement
OFR speed amount after near-point
2) watchdog signal ON
Greep speed
Bias speed at start 3)
4)

1) >t
Movement amount after
near-point watchdog

» ! signal ON
-+ »
ON
3 h
Near-point
watchdog signal OFF

1) Start of machine OFR.

[+

[2) The axis starts to decelerate upon detection of turning on of the near-point dog|
[3) The axis decelerates to the creep speed and moves at the creep speed
hereafter.

) Pulse output from the LCPU stops after the axis has moved the distance set by
'Movement amount after near-point dog ON" (the axis starts to decelerate from
he creep speed over the OPR deceleration stop time), and the machine OPR is
lcomplete.

Machine OPR performs the actual movement to the home position and setting of
the home position based on the method selected from the choices above.

The second method is called Fast OPR, which simply returns to the home
reference position which has already been defined by Machine OPR.

More detail on any of these options can be found in the LCPU User’s Manual
(Built-In I/O Functions) in section 7.6.

Notes
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There are several parameters related to OPR. They are listed below.

e The first parameter sets the origin point return mode, selected from the 6
options above.

e The second setting determines if homing is performed in the forward or
reverse direction. Most commonly, homing is performed in the reverse
direction.

e The third setting is used as an offset for the home position. When the
homing finishes, this value will be stored to the current position. Typically
this value can remain at zero, unless some offset is required to the home
position.

e The next two parameters set up the two speeds used for homing. The
OPR speed is the faster of the two speeds, used for quick movement to
the home position switch. The creep speed is the slower one, used to
zero in on the home position. The speed values must follow the following
condition:

Bias speed at start £ Creep speed = OPR speed < Speed limit

e There are two parameters for acceleration and deceleration times. The
first parameter is used for both acceleration and deceleration during an
OPR movement, including ramp up to speed and down to creep speed.
The second is used as the ‘decelerate to stop’ at the end of the OPR
movement.

e The ‘Setting of Movement Amount after Near-point Dog ON (pulse) is
used to set the distance to move after the leading edge of the home
position switch when using the Count 1 or Count 2 methods of OPR.

e The last parameter sets the dwell time for OPR. This is used at the
‘decelerate to stop’ during Stopper 1 mode of OPR, or at the ‘decelerate to
stop’ when the OPR retry function is enabled.

Notes
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The input and output signals which are required for each origin point return mode
are shown below.

O: Wiring required, A: Wire as necessary, —: Wiring not required

OPR method
1/0 signal Near-point No
dog method Stopper 1 | Stopper 2 | Stopper 3 Count 1 Count 2 .
Zero Signal (o) 1 O o) [e) M _M
Near-point Dog Signal o) O (o] _M (o) O _
Deviation Counter Clear Signal o] @] (@] O @] —1 -
External Command \‘Signai'1 - — — — — — —
CW/PULSE/A Phase Output (o] Q (@] Q (@] O "
CCW/SIGN /B Phase Output Q Q (] @] (@] @] _M
Drive Unit Ready Signal™! A A A A A A —
Upper Limit Signall'"2 A A A A A A A
Lower Limit Signal™"2 A A A A A A A
*1 When this signal is not required, it can be used for other functions such as the general-purpose input and general-

purpose output
*2 These signals are required when the OPR retry function or hardware stroke limit function is used.

When the origin point has not yet been determined, SM1482 will be turned on by
the system. This address will turn off when the Machine OPR completes.

If home position is not required for the application, SM1842 can be turned off
manually in the user’s program. To do this, the programmer should set SM1851
to on, verify that SM1842 is turned off, and then reset SM1851.

Notes
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The second method of OPR function is called ‘Fast OPR’, which is used to simply
return to an already defined home position. Effectively it is an absolute
movement to the home position. The diagram below shows how a fast OPR
operates. Notice this command does not make use of the OPR Request
(SM1842) or OPR Complete (SM1843) bits.

H
/4' Rommmmmmee e OPR speed
/o :
// i Fast OPR \\ OP or standby
! as E \ address
! i i / >t
— -
| \\ o
! “— OPR ACC/DEC time \-:— OPR DEC/STOF time
. ON :
OPR start instruction I !
execution command OFF h ! '
| {oN i
Axis 1 start instruction in OFF [ ! H
execution (SM1848) I\__l ON i
Axis 1 BUSY (SM1840)  OFF____ % |
Axis 1 positioning complete Li :'ON
(SM1841) \ QFF 1
Axis 1 OPR request (SM1842) OFF : :
Axis 1 OPR complete (SM1843) OFF ; ;
Axis 1 operation status (SD1844)  Standby (0) % Fast OPR (9) % _Standby (0)
Axis 1 movement amount after
near-point watchdog ON Not changed

(SD1848, 5D1848)

An error will be generated if a Fast OPR is attempted without the Machine OPR
being performed.

Fast OPR can also be performed to a specified address. This address can be
specified in the configuration of the homing command.

Notes
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In the example below, the ‘Near-Point Dog Method’ is selected for OPR. In this
method, the system will begin to move in the home direction, ramping up to the
OPR speed. It will continue in this direction until the near-point dog input turns
on. At this time, it will decelerate to the creep speed. It will continue to run at the
creep speed until the near-point dog input turns off. At that point, it will continue
to move at the creep speed until the zero pulse from the encoder is input. When
the servo zero pulse is input, the motion will stop, the deviation counter clear
signal will be output for 10ms. The OPR complete signal will turn on, and the
OPR Request signal will turn off.

Vv
A
Y
! [AY
[
1,
I
i
I
i
1
H T
! i
! I
1
. : : >t
i e ! |
| 1) ! 2) : i
i |
1 1
H Near-point !
E watchdog H
! ONI 1 OFF !
| i ! P 3)
i Zero signali i l_|
1 ! 1
! ! ] :
*r—»
: : :
1 H 1
: l .
H i Cne motor rotation |
I ! 1
: : i
| e >
i E Movement amount after near-point |
i 1 watchdog ON*1 13y
! : :
i Deviation counter clear signal i_ Output time 10ms
H 1
: : :
I ! '
OPR start instruction T ! l ON i H
execution command F H E H
i ON ! ;
Axis 1 OPR request H | OFF
D e A s e s
(SM1842) | : L ON 4]
Axis 1 OPR complete ! ,
(SM1843)  OFF ! i !
1 H 1
1 ! 1
Axis 1 operation status ~ Standby (0)K_ Returning to OP (3) E Standby (0)
(SD1844) i 1 i
Axis 1 movement amount after i ! N i
near-paint watchdag OM Unfixed X 0 %Updated according to the movement) . *1 value
(501848, 5D1849) ! ' !
I i
Axis 1 current feed value Unfixed >K (Updated according to the movement) : OP address

(8D1840, 5D1841)

Notes
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There is a special feature of OPR which can allow the controller to ‘search’ for
the dog signal in the event that a limit switch is reached without finding the dog
signal. This feature is called ‘OPR Retry’. This function is always enabled when
using the Near-Point Dog method, Count 1 method, or Count 2 method when
limit switches for end of travel are enabled.

OPR starts as configured (1). If the axis reaches the end of travel limit switch
before it detects the dog signal (2), it will decelerate to a stop and wait for the
configured dwell time. It will then being to move in the reverse direction (3).
After it finds the trailing edge of the dog signal (4), it will decelerate to a stop.
After the configured dwell time, it will resume motion in the forward direction (5)
at the OPR speed and perform homing as normal, and set the OPR position (6).

In the case
of count 2

Limit switch

Near-point
watchdog

Zero signal |

Notes
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The commands IPOPR1, IPOPR1P, IPOPR2, and IPOPR2P are used to perform
the homing of the axis. The commands ending in P are the pulsed versions of
the commands not ending in P.

Command

E— | POPR1 | ® |
Command

| | Iimwmﬂ @& F—
Crommand

1 | poPRz | ® |—
Command

| | | ipoprzr| ® |

This command only takes one parameter, which is the first of 3 addresses to be
used for control data. The control data is allocated as shown below. The control
words should be written prior to executing the IPOPR command.

Device Item Setting data Setting range Set by
1: Machine OPR
) Criginal position return type 2: Fast OPR (OP address) 1to 3
3: Fast OPR (standby address)
@)+ 1 Standby address -2147483648 to User
E—— (This address is set only when fast OPR 2147483647 (pulses)
@+ 2 (standby address (3)) is specified for criginal - (Other than standby
- position return type) address (3) is ignored)

An example is shown below. When M2 is activated, the homing routine specified
in D10 will begin to execute.

Standard Ladder

M2
I [IPOPR1 D10

Structured Ladder

|--Mz---------- IPOPR1P |
|1 EMN ENO

| -DI0— s

Notes
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2.9 EXERCISE - Origin Point Return
This exercise will establish the origin point return.

Change the positioning parameters to include the following:

Near-point Dog Method
Reverse direction

OPR speed 25,000
Creep speed 2,500

Write the homing command for axis 1. Operate the program with the operator
interface terminal, and verify that the OPR Request bit turns off, and the OPR
Complete bit turns on.

Experiment with all 3 homing methods. Don’t forget to set a standby address for
mode 3.

Notes
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2.10 Positioning Profiles

There are several positioning profiles available with the pulse output function.
They are:

Position control (incremental or absolute)
Speed/position switching control (forward or reverse)
Current value change

Speed control (forward or reverse)

Position control moves the servo by an indicated number of pulses. In absolute
mode, this movement is in reference to the home position. The example below
shows a movement to a specific location of 11000.

Paositioning address

/— Start address /7(End address)

0 2000 11000

[ »

L
| Paositioning control (movement amount 2000) |

In incremental mode, this movement is in reference to the starting position. The
example below shows an incremental movement of -11000 pulses. The end
position is -9000, since starting position was 2000.

/— End address /— Start address

-9000 0 2000
[ I I [ N Ny
N R D R A
e |
| Paositioning control {movement amount-11DDD)|

Notes
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Speed/position switching is a combination movement. The movement begins as
a speed control command. Upon the input of the external command signal, it will
become a positioning movement. It will move the specified movement distance
and stop.

v
'y Command speed
I T . \
/ Speed L, Fosition i
/ control contral gk
.'l’I
.'l’I
Bias speed at start l,."'f

."rl \"\I
/ " Dwell time
| 1
| ik >t
. . i ON H :
Start instruction i i :
execution command OFF rr"i ON ! i
\ I 1
. \ \ L
Axis 1 BUSY (SM1840) OFF j i i.
i : "—0“
Axis 1 positioning complete  pp 1 |
(SM1841) | i_‘ ON :
Extemal command signal  oFf E | E
. oN | |
1
Sfuis 1 speed/position | 1 !
switching enable OFF ! J | i
i I
1
! |

(SM1852) i y
- 0 X Will be updated)
Axis 1 current feed value X | ( P )

(SD1840, SD1841)

During the speed control portion of the movement, the current feed value is set to
zero and not updated. Once the positioning portion of the control begins, the
position will be updated.

Current value change simply changes the value in the current position registers
to the specified value.

ON

Start instruction
execution comman

4 OFF

Axis 1 current feed value o e , "
(SD1840, SD1841) . Value set for "Positioning address/movement amount

Notes
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Speed control simply runs the motor at a specified speed.

A
A Command speed

Bias speed at start

T L
! ON
Start instruction execution OFF E
command ! ON
Axis 1 BUSY (SM1840) OFF I |—

Axis stop instruction OFF
execution command

Axis 1 positioning complete OFF

:

(SM1841) i

Axis 1 current feed value :
(SD1840, SD1841) i 0

During the speed control portion of the movement, the current feed value is set to
zero and not updated. Once started, the stop command must be issued to stop
the axis.

Notes
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2.11 Positioning Table

In the PLC parameters, the table allows for up to 10 entries to be created for
each axis. An example of the table is shown below.

Acceleration/Deceleration Deceleration
Time {ms) Stop Time {ms)

Command Speed | Positioning Address

Control System (pulse/s) (pulse)

Dwell Time (ms)

MNo.1
No.2
No.3
MNo.4
No.5
MNo.&
MNo.7
No.8
MNo.9
Mo.10

LN NN EREN RN ENENE

To enter a command into the table, select a control system from the first
column’s drop-down selection list. Each type of positioning task will require
certain columns of data be set in that line of the table. The required settings are
shown below for each control system selection.

O: Must be set, A Set as necessary, — Need not be set

Control system
Positioning data Position Speed/position Current value
Speed control .
control switching control change
Acceleration/Deceleration Time O (o] O —
Deceleration Stop Time (@] o] @] —
Dwell Time A A iy A
Command Speed O O O —
Positioning Address/Movement
O — O O
Amount

Notes
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2.12 Positioning Commands

There are a variety of dedicated commands in the L Series CPUs for use with the
built-in positioning function. The complete list is shown below, with brief
descriptions for each command. Notice there are different commands for axis 1
and axis 2.

Instruction

Description
Axis 1 Axis 2

Start operation based on the desired data number specified from among "Positioning

IPPSTRT1(P) IPPSTRTZ2 (P)
A ) data" Nos. 1 to 10 set beforehand using the programming tool.

Start positioning with data stored in the device specified by control data and
IPDSTRT1(P) IPDSTRTZ2 (P) | subsequent devices, without using "Positioning data” Nos. 1 to 10 set beforehand
using the programming tool

Start positioning using the specified "Positioning data” number for Axis 1, and

IPSIMUL(P) positioning using the specified "Positioning data" number for Axis 2, simultaneously.
IPOPR1(P) IPOPR2 (P) Start OPR of the specified axis based on the specified method.
IPJOG1 IPJOG2 JOG operation of the specified axis is started.
IPABRST1 IPABRST2 Perform absolute position restoration of the specified axis
IPSTOP1 IPSTOP2 Stop the operating axis.

IPSPCHG1(P) IPSPCHG2(P) | Change the speed of the specified axis

IPTPCHG1(P) IPTPCHGZ(P) | Change the target pesition of the specified axis

The jogging and OPR commands have already been discussed.

Notes
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The IPPSTRT1 and IPPSTRT2 commands are used to execute one of the table
entries, as configured in the PLC parameters. There are a total of 10 entries for
each axis. These commands are available as pulsed commands.

Command

| | IPPSTRT
Command

| | PPSTRTIF[ n |
Command

| | ppsTRT2 | n
Command

| | IPPSTRTZP

This command takes one parameter, which is the table entry number to execute.
It can be specified as a numeric constant or a register address.

The basic operation of a table movement command is shown below. The
example is based on executing table entry 1.

Axis 1 Positioning data

[IPPSTRT1 K1] Starts positioning data No.1. > No.d Control method
No.2 ACC/DEC time
No.3 DEC/STOP time
- Dwell time
- Command speed
No.9 Positioning address
No.10
v
Executes positioning data No.1.
Y L
1 1
1 1
i ON i
1
IPPSTART1 execution F 1 1
command OFF \ \ i !
1
‘i ON i
Axis 1 startinstruction in ep [ i [
execution (SM1848) \1 ON i
Axis 1 BUSY (SM1840) oFFJI [ 2)

ON
Axis 1 positioning complete !
(SM1841) OFF 2) |

Notes
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To execute a motion which is not based on table entries, the IPDSTRT1 and
IPDSTRT2 commands are available.

Command

| | IPDSTRT
Command

| | PDSTRTIP| & f—
Command

¥ rose
Command

| | PosTRT2P[ & |

These commands take one parameter, which is the head address of 8 words of
control data. The values should be written to each of these registers prior to
executing the command.

Device Item Setting data Setting range Set by
1: Position control (ABS)

2: Paesition control {(INC)

3: Speed/position switching control
(forward RUN)

® Control System 4: Speed/position switching control 107
(reverse RUN)

5. Current value change

6: Speed control (forward RUN)
7: Speed control {reverse RUN)

_ Acceleration/ 3
@)+ 1 e — 0 to 32767 (ms) User
= deceleration time

©+2 Deceleration stop time — 0 to 32767 (ms)

®+3 Dwell time — 0 to 65535 (ms)"!

©*4 -
Command speed — 0 to 200000 (pulse/s)?

E)+5

2/

®+6 Positioning address/ -2147483648 to 2147483847

@7 movement amount (pulses)

" In the program, enter the sef values as follows:

11to 32767: Enter as decimals
32768 to 65535: Convert to hexadecimals and enter the resulting hexadecimals
*2 If the set value of command speed is outside 0 to 200000, the axis may operate at the speed limit.

Notes
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The IPSIMUL command will start a table entry on both axes at the same time. It
requires 2 parameters, which are the table entry numbers to execute for each

axis.
Command
1 [psmuL | m | n2 }—|

Command
| lipsmue] m | n2 i—|

The number of the table entry to execute on each axis can be specified in a data
register or as a direct numeric value.

IPABRST1 and IPABRST2 commands are used to read the absolute encoder
position from a connected servo amplifier. This process requires 3 inputs and 3
outputs, and works with the MR-J2S-A and MR-J3-A series amplifiers in absolute
mode.

Command
1 IIF‘I\BHST1I ® | @ i—|
Command

{ | {IPaBRsT2] ® | © }—|

The first parameter is the first of the input addresses, and the second parameter
is the first of the output addresses. The tables below show which signals those
inputs and outputs equate to.

Device Item Setting data Setting range Set by
® ABS transmission data bit 0
— Signal loaded from . -
&+ 1 . ABS transmission data bit 1 0.1 User
=~ the servo amplifier
@+2 ABS transmission data ready
Device Item Setting data Setting range Set by
[®)] Servo on
Si | output to th
o+ 1 gnat outpu ”o & ABS fransfer mode — System
~ servo amplifier
o+2 ABS request flag

Notes
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The next 3 commands are all used to modify a movement already started. These
commands can force a stop, change the speed, or change the target position.

The IPSTOP1 and IPSTOP2 commands are used to stop an active motion axis.
These commands do not require any parameters.

| IPSTOP1 _|

Command
| | IPSTOPZ |—|

The stop commands can be used as long as an axis is not at stop, in
deceleration, or in error. The command bit should remain on at least 2ms to be
properly detected. If a command to stop is active when a movement task is
started, an error will be generated and no motion will occur.

The IPSPCHGL1 and IPSPCHG2 commands can be used to change the speed of
an active movement. One parameter sets the head of 4 control words. This
command is available in a pulsed form.

H IPSPCHG1 | (& |—
1
1
1

This command can be used as long as the axis is in motion, not stopped, not
decelerating to stop, or in error.

Notes
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The control words establish the acceleration at speed change, deceleration at
speed change, and new speed for the movement.

Device Setting data Setting range Set by
&) ACC/DEC time at speed change
2 0 1o 32767 (ms)
E+1 DEC/STOP time at speed change
— User
®+2 \
- New speed value 0 to 200000 (pulse/s) '
®+3
"1 If the set new speed value is outside 0 to 200000, the axis may operate at the speed imit.

The last command allows the target position to be changed while a movement is
active. IPTPCHGL1 and IPTPCHG2 are used to adjust the length of the current
movement. This command can be pulsed.

|
{ | IPTPCHG1P

I
I preoicz] ® |

It requires one parameter, which is the 32-bit value of the new target. This value
can be specified as a numeric value, or as a PLC address storing the 32-bit value.

Device Setting data Setting range Set by
® - -2147483648 to 2147483647
Target position change value . User
B+ 1 (pulses)

Two or more commands should not be executed on the same axis at the same
time. A second command attempting to access an axis already in use will result
in an axis error.

Notes



LESSON 2 — Pulse Positioning Page 58

2.13 EXERCISE - Positioning Table

Create at least 2 positioning entries in the table in the PLC Parameters. Make at
least one positioning task (incremental or absolute) and a speed control task.

Using the addresses shown on the operator interface terminal, write the program
to start a positioning task on axis 1.

NOTE: To use speed/position switching, be sure to set X6 to Axis 1 External
Command Signal. Wire a normally open momentary switch to the input.
Without this external input, speed/position switching will not occur.

NOTE: When speed control commands are used, remember to add the
IPSTOP1 command to the program to stop the axis.

Download and test this program. Change task numbers and execute the
command again to ensure proper operation.

After the positioning tasks from the table are tested and operational, add the
program required to execute a control task without using the table. Download
and test this new application.

Notes
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2.14 Monitoring Tools

GX Works2 has a built-in utility for monitoring the status of the built-in positioning
function. Under the Tool menu, select Built-In I/O Monitor Tool, and then
Positioning Monitor.

Positioning Monitor il

Axis 1 | Axis 2
Current feed value 0 pulse
Current speed 0 pulse/s
Axis operation status Standing by
Data Mo. 0
Error code
Warning code

Error Reset: I vl Error Reset |

OPR. OFF: [ = L EAF |

On this screen, the current values of feed value, speed, operational status, error
code, and warning code are displayed. Only the axes which are configured will
be displayed on this screen.

At the bottom of this screen are tools to reset an error code, or turn off the OPR
Request flag. Select the axis number from the drop-down list, and then click the
button on the right.

Notes
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MR Configurator also has tools for monitoring the status of the MR-J3 servo
amplifiers. On the Alarm menu, Display shows the current alarm, and History
displays a history of the most recent alarms.

&% Alarm Display o ] |

— Current Alarm
Alarm Mumber Mo alarm Alarm Mame

Cause of Alarm

Time of Alarm (hourmin:sec)

Reset | Close

x]
Latest Alarm First
Seq Mo. Alarm No. | Alarm Mame | Time(hour) | Detail(hex)

0|AL20 Encoder error 2 69 47

1|AL16 Encoder error 1 69 44

2|AL20 Encoder errar 2 69 47

3|AL16 Encoder error 1 69 44

4[AL20 Encoder error 2 69 47

5|AL16 Encoder error 1 69 44

Shows the power-on time of the servo amp. up to alarm occurrence relative to the factory shipment time of 0.
Clear | | Close |

Notes
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From the Monitor menu, select Display All to display to screen below.

RI=TE
Monitor Mo.1-10 Monitor Mo.11-20 —_—
Cumulative feedback 3850546 pulse Instantaneous torque 0 %
pulses
Servo motor speed 0 rfmin Within one-revolution 23017 pulse
position
Droop pulses 0 pulse ABS counter 4216 rev
Cumulative command 240659 pulse Load inertia moment ratio 0.2 imes
pulses
Command pulse 0 kpps Bus voltage 3z2ov
frequency
Analog speed command -0.08 v
voltage
Analeg torque command -0.02v
voltage
Regenerative load ratio 0 %
Effective load ratio 0 %
Peak load ratio 0%
Help | Clear

On this screen, basic monitor data for the amplifier is displayed. Information
includes cumulative pulses, motor speed, droop pulses, command pulses, load
ratios, torque, and bus voltage among others.

Notes
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Another screen shows the status of the inputs and outputs. This screen is called
Input/Output I/F Display. This screen offers a quick view of all inputs and outputs,
as well as showing encoder pulses and command pulses.

It shows the on/off status of the various inputs and outputs using a yellow color.
Each output shows 3 values next to it, specific to the position, speed, or torque
control mode application of those outputs. The name of the mode at the top of
the columns will highlight to display the current mode, and the active inputs and
outputs will highlight in that column.

=10l ]
—Jon o
Input signal <MR-J3-A > Output signal

Position | Speed | Torque | CN1 CM1 | Position | Speed | Torque

Device setting

22 NP SA OFF
CR SP1 SP1 41 43 ALW ALW ALW
Vacancy SP2 SP2 16
PC 5T1 RS2 17 CN1

Cumulative encdrout pls— 45 L ALAR
| 58754 pulse - &/7 LB/ILBR
Quadruple output| 89 | LZLZR

A
m
(]
A
m
(]
A
m
(]
"y
w
LN AN A A I I N N B |

oNd 33 oP
‘ FFFG ‘ ‘ 01T )_ Cumulative command pulses
NPMG | \ S 240659 pulse
(Countwhen LSP, CNE
IC_]?.IN)I orRDIs - oeov 3 mol_|
3 [ ooov{ 2 102
CN1

I [ vec [ WA 2 H 00tV -21 rimin
[Ta [ 1A [ TC 27 H 002V (] 0% ) Help |
(100%:Max torque)

Automatic Voltage Clear | Closs |
Conirol offset

Notes
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LESSON 3 — High Speed Counter

This lesson explains the built-in functions for high speed counter input in the L Series.

Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Understand the capabilities of the built-in high speed counter inputs.
e Configure a high speed counter.
e Set parameters and write a program to control a high speed counter input.

3.1 Introduction

Typical PLC inputs are limited in speed by the processing time of the PLC scan.
For this reason, it is not possible to count pulse inputs which are less than 1 scan
long. High speed pulse inputs operate outside the PLC scan, and so are not
limited to the length of the pulse. High speed pulse inputs in the L Series can
reach speeds of 200,000 pulses per second.

A typical example application for a high speed pulse input is a rotary encoder on
a spinning servo motor. The motor encoder outputs a series of pulses, and the
number of pulses per revolution is fixed. As the motor spins faster, the pulses
become shorter and closer together. The MR-J3 series amplifiers can output up
to 65,535 pulses per revolution.

PWM output mode

PWM output ON time
setting

s
/
.} Encoder (pulse generator)
&

CHz
Encoder

(pulse generator)

CH1

PWM output on time setting

= o

Notes
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The current pulse count for a high speed pulse input is stored in a 32-bit location
in the CPU. There are dedicated commands which are used to operate on this
data without the limitations of the PLC scan time.

Some basic specifications of the high speed counter are shown here.

2 individual channels offering up to 200K pps input speed
24VDC or differential line driver inputs accepted

1-phase or 2-phase input pulse formats supported

2 coincidence output points per channel

More detailed specifications can be found in the LCPU User’'s Manual (Built-In
I/O Function) manual in section 8.9.

The table below shows all of the dedicated special relays and special registers
devoted to the high speed counter functions of the L Series.

_ Special register
Special relay number
Name number Name
CH1 CH2 CH1 CH2
SM1880 SM1900 CHO counter value greater (No.1) sD13a0 501300
CHO current value
SM1881 SM1901 CHO counter value coincidence (No.1) SD1381 SD1301
SM1382 SM1902 CHO counter value smaller (No.1) sD1882 s01302 CHO status monitor
SM1883 SM1903 CHO counter value greater (No.2) sD1883 501803 CHO external /O status monitor
SM1384 SM1904 CHO counter value coincidence (No.2) sD1884 501304 CHO operation mode manitor
SM1885 SM1905 CHO counter value smaller {No.2) sD1385 3D1305 CHO counter type monitor
SM1886 | SM1906 CHL external preset (phase Z) request SD1286 | SD1906 | CHIO selected counter function
detection
SM1887T SM1907 CHO error sD18a7 3D1807 CHO error code
SM1388 SM1908 CHO warning sD18a8 S01308 CHO warning code
SM1890 SM1910 CHO ceincidence signal No.1 reset command
SM1391 SM1911 CHO coincidence signal No_2 reset command
SM1a92 SM1912 CHO coincidence output enable command
SM1893 SM1913 CHO preset command
SM1294 SM1914 CHO count down command
SM1885 SM1915 CHO count enable command _ _
CHO selected counter function start
SM1396 SM1916
command
SM1897 SM1917 CHO externa.l preset (phase Z) request
detection reset command
SM1898 SM1912 CHO pulse measurement start command
SM1889 SM1915% CHO error reset command

Notes
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3.2 Operating Modes

There are five basic operating modes for the built-in high speed counters. They
are shown below.

e Normal Mode
0 Used for simple general-purpose high speed input counting.
o Offers some sub-functions including ring counter, sampling counter,
count enable and disable, and coincidence input
e Frequency Measurement Mode
o0 Pulses are counted and a frequency is calculated based on the
speed of the incoming pulses
e Rotation Speed Measurement Mode
0 Pulses are counted and a rotation speed is calculated based on a
specified number of pulses per revolution
e Pulse Measurement Mode
0 The on or off width of pulses is measured
e Pulse Width Modulation Mode
o0 Pulses are output on the coincidence output

A complete list of functions and which modes they are available in is shown in
the LCPU User’s Manual (Built-In 1/0O Function) manual in section 8.1.

Notes



LESSON 3 — High Seeed Counter Page 66

3.3 Configuration

Before the high speed counter functions can be used, there are settings to be
made in the PLC parameters. These settings are found on the Built-In I/O
Function Setting tab as previously discussed.

At the top center of the tab, there are two buttons used | High-=speed Counter

to configure the settings of the two channels of high High-speed Counter CH1 Setting |
speed counter function, labeled as CH1 and CH2. As

with other parameters, the pink text color indicates righ-speed Counter CH2 Settng |
settings are at the factory default. The text on the

button will turn blue once settings have been made.

By clicking on one of the buttons, the configuration for that high speed counter
channel will be displayed as a pop-up window. The first setting at the top is a
check box to enable the high speed counter function for this channel. This box
must be checked for the settings made on this screen to be active. The next 4
settings determine the operating mode of the counter. All settings after the first 4
are specific to the operating mode selection.

zl
[~ Use high-speed counter function {CH1)
Operation Mode Setting Mormal Mode -
Count Source Selection A Phase/B Phase -
Pulse Input Mode 1-Phase Multiple of 1 -
Counting Speed Setting 10kpps -
Z Phase (Preset) Trigger Setting Rising -
External Preset (7 Phase) Request Detection Setting  [CM at detection -
Counter Format Linear Counter hd
Function Input Logic Setting Positive Logic hd
Counter Function Selection Count Disabling Function -
Crincidence Output Time Preset Setting Mot preset -
oo™ ot -
e i -
Sampling Time Setting (ms)
Frequency Movement Averaging Processing Count
Frequency Measurement Unit Time Setting 2
Rotation Speed Movement Averaging Processing Count
Rotation Speed Measurement Unit Time Setting 2
Mumber of Pulses per Rotation (pulse)
Pulse Measurement Target Setting R
Default Check I End Cancel

Notes
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The first setting on this tab determines the operating mode of the high speed

counter.

The second setting specifies where the pulses will come from. The choices
include A/B phase encoder pulses, internal clock pulses, or another channel.

The third setting sets the pulse input mode. See the tables below for setting

options.

Single Phase

Pulse input mode

Count timing

For counting up

1-Phase Multiple of 1

oa LA

$8 and CH1
count down
command
(SM1884)

Counts on the rising edge (™) of pA
Both #8 and CH1 count down command (SM1834) are off

For counting
down

TN I 1 I 1
@B or CH1
count down I

command
(SEM1894)

Counts on the falling edge (1) of pA.
Either 4B or CH1 count down command (SM1894) is on.

For counting up

1-Phase Multiple of 1

ea _F1L 71

CH1 count
down command
(SM1894)

Counts on the rising edge (™) of pA.
CH1 count down command {SM1894) is off.

{A Phase Only)

For counting
down

@A l I 1
CH1 count
down command J L

(SM1884)

Counts on the falling edge () of $A.
CH1 count down command (SM1294) is on.

For counting up

1-Phase Multiple of 2

ea L

@B and CH1
count down
command
(SM1834)

Counts on the rising edge (1) and the falling edge () of sA.
Both ¢B and CH1 count down command (SM18534) are off

For counting
down

s 1 1
4B and CH1

count down I

command
(SM1894)

Counts on the rising edge (1) and the falling edge (+) of 44
Either 4B or CH1 count down command (SM1894) is on.

For counting up

1-Phase Multiple of 2

L f l f 1
CH1
count down
command

Counts on the rising edge (1) and the falling edge (+) of 84
CH1 count down command (SM1894) is off.

{A Phase Only)

(SM1894)
For counting on R Y Counts on the rising edge (1) and the falling edge (+) of 84
down sount di:l CH1 count down command (SM13894) is on.
Eresa

Notes
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2 Phase
Pulse input mode Count timing
' 1.3 f | j Counts on the rising edge (1) of pA.
For counting up
B 10 odd.
B
CWICCW
For counting ¢A hA is off.
down Counts on the rising edge () of $B.
¢B j f |
For counting up A —f—|—t—|— Counts on the rising edge (T) of 44 while 4B is off
B | | |

2-Phase Multiple of 1

For counting 1Y | l 1

i Counts on the falling edge (+) of @A while ¢B is off.
down

¢B I
F i GA f 1 j 1 Counts on the rising edge (T) of $A while ¢B is off.
or counting u
gup Counts on the falling edge (+) of @A while B is on.
e __ ]
2-Phase Mulltiple of 2
For counting -1 f 1 f ] Counts on the rising edge (1) of A while 4B is on.
down Counts on the falling edge (L) of 4 while ¢B is off.
©B I I I I

Counts on the rising edge (T) of 44 while 4B is off
For counting up @A _ru_,l_ Counts on the falling edge () of 44 while 4B is on.
Counts on the rising edge (1) of ¢B while 4A is on.
es_ 1 1 Counts on the falling edge (L) of ¢B while ¢A is off.

2-Phase Mullfiple of 4
Counts on the rising edge (1) of 4A while ¢B is on.
For counting s j 1 f ][ Counts on the falling edge (~) of a4 while B is off.

down Counts on the rising edge () of $B while 4A is off.

@B _f_Lﬂ_ Counts on the falling edge () of 4B while A is on

The next setting determines the maximum pulse input speed, and is selectable
as shown below depending on the pulse input mode selected.

Counting speed Available pulse input mode
10kpulsels All
S0kpulsels All
100kpulsels All other than "2-Phase Multiple of 1"
1-Phase Multiple of 2
200kpulseis 1-Phase Multiple of 2 (A Phase Only)
2-Phase Multiple of 4

The remaining settings are dependent on the operating mode selected, and will
be discussed with each operating mode.

Notes
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Once the check box is checked to use the high speed counter function, the inputs
for the A and B phase will be reconfigured in the Built-In I/O Function Setting
page of the parameters.

: : : Input Interrupt Processing
Input Signal Function Selection T Condition
¥nd |Counter CH1 A Phase * | lms * |Rising hd
¥nl |Counter CH1 B Phase * | lms * |Rising hd
-l Ll T .1 — E—— P | o - —

Only the A and B phase inputs have been set. If the other input or output
functions are desired, the inputs and outputs must be set for the function required.
The quick reference list below shows which inputs and outputs are used by the
high speed counter functions.

High-speed Counter

CH1 CH2
X0 x2
X1 x3
X4 X5
A6 X7
A8 X9
Y0 Y1
Y2 Y3

For details of which function is associated to which signal, review the table in
Lesson 1.1 of this training manual.

Notes
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3.4 Connections

The example below shows the wiring required to connect an open collector
output type encoder (24VDC) to the L Series built-in high speed inputs.

LCPU Encoder

Shielded twisted

—_————e—
Phase A pair cable f +24V
t"'_""_'_"_'_'"""7‘ '

Bz:m\z o
DIFF 1 i L i
i jz d T I e s——— ouTt
Paaih smaﬂ P
ca L E
mma] ‘(P__L

Shielded twisted
Phase B 24V

pair cable +24V
— BT A (_(P—'
DFFL_ [} L
™. j&. o B16A16) S /. ¥ \‘(bOUT
N IEY snieldI
\

-

£ coMm
B15(A15)—"

|
|
i |
1 24VDC d} —
External !
D

| power supply DV(J)

The example below shows the wiring required to connect a differential line driver
encoder to the L Series CPU.

LCPU Engcﬁ:[_____
T
Phase A Shielded twisted -
pair cable ouT
=¥ - |
I ] —
________________________ ouT
Shield
~ E
=
|
Phase B 24V : )
— Shielded twisted !
pair cable ouT
B | . i
I | —
Y e — A7 ouT
Shield
E

Details on wiring the other associated signals can be found in the manual.

Notes
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3.5 EXERCISE - Counter Configuration

For this exercise, use the servo amplifier as the pulse input to the PLC. The
servo will be commanded in speed mode to demonstrate pulses coming into the
high speed counter.

Based on the servo parameters configured earlier, the servo will output 4000
pulses per revolution. This value can be adjusted in MR Configurator by
changing parameter PA15.

CPU Parameter Setting
Make the following settings in the PLC Parameters

e Enable high-speed counter channel 1
e Set pulse input mode to 2-Phase Multiple of 2
e Set Counting Speed Setting to 100Kpps

Add the following wires to the wiring already completed in Lesson 2.

PLC terminal B16 to servo amplifier terminal 4 (LA)
PLC terminal B15 to servo amplifier terminal 5 (LAR)
PLC terminal B19 to servo amplifier terminal 6 (LB)
PLC terminal B18 to servo amplifier terminal 7 (LBR)
PLC terminal B13 to servo amplifier terminal 8 (LZ)
PLC terminal B12 to servo amplifier terminal 9 (LZR)

Notes
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3.6 Dedicated Instructions

There are a series of dedicated instructions in the L Series CPU related to the
high speed counter functions. The complete list of commands is shown below,
with a quick description. Note there are different commands for channel 1 and

channel 2.
Instruction L
B oz Description

ICCNTRD1(F) ICCNTRDZ(P) Stores the current counter value in the special register
ICRNGWR1(FP) ICRNGWR2(F) Sets the upper limit value and lower limit value of a ring counter.
ICPREWR1{P) ICPFREWRZ2(P) Sets a preset value (a value to replace another).
ICLTHRD1(P) ICLTHRD2(P) Stores a latch counter value.
ICSMPRD1(F) ICSMPRD2(P) Stores a sampling count value.
ICCOVWR1(P) ICCOVWR2(P) Sets a coincidence output No.n point.

ICFCNT1 ICFCNT2 Measures frequency.

ICRCNT1 ICRCNT2 Measures rotation speed.
ICPLSRD1(P) ICPLSRD2(P) Stores a measured pulse value.

ICPWMA1 ICPWM2 Cutputs PWM waveforms

More detail on each command can be found in the LCPU User’s Manual (Built-In
I/O Function). The commands will be discussed as used with each function.

Notes
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3.7

Normal Mode

There are a variety of
counter options in the
normal mode. The table
to the right shows the
various functions of a
normal mode counter as
well as a brief description
of each function.

Item

Description

Linear counter function

Counts pulses within the range of
-2147483648 to 2147483647 and detects an
overflow or an underflow if the count range is
exceeded.

Ring counter function

Repeatedly counts pulses within the range of
the upper limit value to the lower limit value of
ring counter.

Preset function

Overwrites CH1 current value {SD18380,
SD18281) of a counter with a set value.

Coincidence output function

Compares a set value with CH1 current value
(SD1880, SD1881) of a counter and cutputs on
or off signal.

Preset at coincidence
output function

Overwrites CH1 current value (SD1380,
SD1881) of a counter with a set value on the
rising edge of Counter value coincidence (No.n)
signal.

Caoincidence detaction
interrupt function

Starts an interrupt program when CH1 current
value (301380, 3D1881) and a set value
match.

Latch counter function

Latches CH1 current valug (SD1880, SD1881)
of a counter on the rising edge of Latch counter
input signal.

Latch counter function

Latches CH1 current value (SD1880, SD1831)
of a counter on the rising edge of CH1 selected
counter function start command (SM1895) or
Functicn input signal.

Count disable function

Stops counting while CH1 count enable
command {SM1895) is on.

Counter function

selection Sampling counter function

Counts pulses input during the specified
sampling period.

Count disable/preset
function

Performs the count disable function and the
preset function without switching the function.

Laich counter/preseat
function

Performs the latch counter function and the
preset function without switching the function.

Internal clock function

Counts clock frequencies generated by the
LCPU.

Notes
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There are several settings which apply to normal mode. They are shown below.

S —— s

Z Phasze (Preset) Trigger Setting Rizing -

External Preset (7 Phase) Request Detection Setting  [OM at detection -

Counter Format Linear Counter -

Function Input Logic Setfing Positive Logic -

Counter Function Selection Count Disabling Function -

Coincidence Output Time Preset Setting Mot preset -
Coincidence Detection Interrupt Setting

{Counter Value Coincidence Mo, 1) Not Used T
Coincidence Detection Interrupt Setting

{Counter Value Coincidence Mo, 2) Mot Used T

The ICCNTRD1 and ICCNTRD2 commands are used to read the current value of
the channel into its dedicated SD addresses. These addresses are not
automatically refreshed; this command must be used to update the value.

This command can be pulsed. It can only be used when the counter is
configured for normal mode, and can be used regardless of the sub-functions of
normal mode.

Command

| | ICCNTRD1 |—|
Command

| | ICCNTRD1P |—|

When this command is active, the current value of CH1 will be stored to SD1880-
SD1881 or CH2 will be stored to SD1900-SD1901.

The count enable bit must be on for the counter to count. Bit SM1895 (CH1) or
SM1915 (CH2) are the count enable bits.

Notes
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3.7.1 Linear Counter Function

The linear counter function simply counts up and down based on the
incoming pulses. The count range is limited to the extents of a 32-bit
numerical value, which are -2,147,483,648 to 2,147,483,647.

This function will detect if the number extends outside that range either too
high or too low and turn on a bit to indicate this overflow or underflow.

The dedicated addresses for those bits are shown below. While in this
overflow or underflow condition, further pulses are not counted, and the
current value remains unchanged.

3) Overflow
PATABIBAT [~ - mmm
1

]
CH1 present value (SD1880 and SD1881) 1

2147483648 | --------
1) Underflow

{ON

CH1 underflow detection flag (SD1882.b1)

OFF
WON
CH1 overflow detection flag (SD1882.b2) (
OFF
4,
CH1 Preset command (SM1893)
OFF

_"| |‘—l-22rn5 —P{ |4—t3;2m5

Notes
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3.7.2 EXERCISE — Linear Counter
Configure the counter as previously discussed.

Write the code required in the PLC program to enable the counter and
read the current value.

Using the servo programs from earlier, jog the servo forward and
backward or run positioning tasks, and verify that the counter is counting.

Remember to turn on SM1895 to enable the counter.

Notes
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3.7.3 Ring Counter Function

The ring counter function does not overflow in the same fashion as the
linear counter. Instead, the value will wrap around to the opposite limit.
The upper and lower limits of the ring values are configured by the
programmer.

H2ATABBBAT - - omomm e m e e m e

Ring counter upper limit value -- - -

CH1 present value
(SD1880 and SD1881)

Ring counter lower limit value -- - -

DAATABIBAD <= - - <.

The ICRNGWR1 and ICRNGWR2 commands are used to set the upper
and lower limits of the ring counter function. This command can only be
used when the ring counter function is enabled on the normal mode
counter.

Command
I {ICRNGRWRT| & | & }—|

Command
| | licRverwrip] © | @ }—|

This command takes 2 parameters, which are the low limit and high limit
of the ring counter. These can be 32-bit numeric values, or they can refer
to data registers with 32-bit data in them. The lower limit must be lower
than the upper limit, or an error will occur.

The new settings made with this command only take effect on the rising
edge of the count enable (SM1895) signal.

Notes
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3.7.4 EXERCISE - Ring Counter

Change the parameter settings on the counter to operate in the ring
counter mode.

Add logic to the program to set the limits for the ring counter from the
addresses shown on the operator interface terminal.

Test the program with the following steps.

Turn off the count enable signal

Set upper and lower limits

Run the ICRNGWRZ1(P) instruction

Test operation of the controller using jog of servo

Notes
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3.7.5 Preset Function

The preset function is used to overwrite the current value of a channel with
a specified value.

There are 5 methods of preset available.

e Preset by phase Z input
o Rising edge, falling edge, both edges, while on
e Preset by program
0 Relay SM1893 in program
e Preset at coincidence output function
o Option to preset at coincidence output
e Preset by count disable/preset function
o Option to preset at count disable
e Preset by latch counter/preset function
0 Option to preset at latch count

The commands ICPREWR1 and ICPREWR2 can be used to overwrite the
preset value in a counter channel. This command can be pulsed. This
command is only available when the counter operates in normal mode.

Command

| | ICPREWRI| ® |
Command

| | ICPREWRIP| ©® |

This command requires one parameter, which is the 32-bit value to be
stored into the channel’'s current value. It can be a number or a reference
to a register.

Notes
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3.7.6 Coincidence Output Function

The coincidence output function can be used to trigger an action when the
current value of a channel reaches a specified value. 2 coincidence points
can be configured for each channel. The coincidence point values are
configured with the ICCOVWR1 and ICCOVWR2 commands.

When a match is detected, an interrupt program in the CPU can be
triggered. The interrupt number defaults as shown below, but can be
customized if desired.

| Number Interrupt factor
10 Coincidence detection of CH1 coincidence output No.1 point setting
1 Coincidence detection of CH1 coincidence output No.2 point setting
12 Coincidence detection of CH2 coincidence output No.1 point setting
13 Ceincidence detection of CH2 coincidence cutput No.2 point setting

Once the coincidence detection relay is turned on, it must be manually
reset, as shown below, or it will not detect the next coincidence value.

CH1 counter value coincidence Na.1 ON
(SM1881)
CH1 counter value coincidence MNo.2
(SM1884)
CH1 coincidence signal No.1 reset command
(SM1890)
CH1 coincidence signal No.2 reset command
(SM1891)

OFF
ON

OFF

[

NV

Pragram processing Interrupt program processing X

)
—

Coincidence output function has 3 settings in the high speed counter

settings.
Coincidence Output Time Preset Setting Mot preset -
Coincidence Detection Interrupt Setting
{Counter Value Coincidence Mo, 1) Not Used M
Coincidence Detection Interrupt Setting Not Used -

{Counter Value Coincidence Mo. 2)

Notes
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When the Coincidence Output Time Preset Setting is set to Preset,
coincidence detection is enabled. Each of the coincidence points 1 and 2
can be enabled or disabled individually with the next 2 parameter settings.

The ICCOVWR1 and ICCOVWR2 commands are used to set the counter
values to match for coincidence function.

Command

| | ICCOVWR1 n ® —{
Command

|| ICCOVWRIP | n ® —{

Each command takes 2 parameters. The first parameter is the
coincidence point number to set. This can be 1 or 2, or can reference a
register with the number 1 or 2 in it. The second parameter is the 32-bit
value for the counter to match. It can also be set directly or to a register
value.

3.7.7 Special Functions

There are a variety of special functions which can be used with the count
methods discussed.

These functions are all used by the function input signal (X6 for CH1 or X7
for CH2), so only one function can be selected for each channel. Settings
for the logic type and function assigned to the function input are shown
below.

Function Input Logic Setting Positive Logic -
Counter Function Selection Count Disabling Function -

Function input logic settings is used to determine if the function input is a
normally open (positive) or normally closed (negative) switch.

Notes
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There are 5 functions which can be configured to use the function input.

Latch count function
Count disable function
Sampling counter function

Count disable/preset combines the count disable and preset
functions

e Latch count/preset combines the latch count and preset functions

These functions can also be used with the special relay SM1896 (for CH1)
or SM1916 (for CH2) except for count disable/preset and latch
count/preset, which cannot use the SM bits.

Latch count function stores the current value of the counter on the rising
edge of the function input.

ON

CH1 count enable command
(SM1895) ore |

150

100

CH1 current value
(SD1880 and SD1881)

50

CH1 selected counter function g 1) ON ﬁ 1) a1 a1
start command (SM1896) OFF ﬂ r|
or : : H :
function input signal 150 © 430

(setting for the counter function selection)
or : . H
atchc input signe : : : 100
latch counter input signal 100 : :

Lateh count value 1
(setting for the counter function selection) 50
or 50 :
Latch count value 2
(setting for the latch counter input signal)

Notes
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The ICLTHRD1 and ICLTHRD2 commands are used to read the latch

counter value from the high speed counter into registers. The latch
counter function must be enabled for this command to operate.

Command
| | ICLTHRD1 | n | © _{

Command |
|| Jicirrotel 0 | © H

This command takes 2 parameters. The first parameter is the number of
the latch value to store (1 or 2). The second parameter is the destination
address for the value read from the latch counter.

Count disable stops the counter from counting while the function input is
on. Counting will resume as soon as the function input turns off.

1) ON 6) 8)
CH1 count enable command (SM18495) i
OFF ! - !
i | H 1
| o i
1 2)ON3) ! 7) 9)
i |
1 ]
CH1 selected counter function OFF. H H
start command (SM18496) T ! ' v v i
P oo P :
Pl | 40 0oN 15 H
1 ] ] ] 1
I | | 1
Function input signal [ | | |
OFF — : |
1 ] ] ] 1
I | | 1
' I | I I '
I i 1 i i 1
1o | | | | |
. ! ! ! ! Pulse actually input ! L
1 1 1 1 1 1 1 /
[ i 1 i i ~
[ i 1 i i = i
1 ] ] 1 ] ] / )
1 1 1 1 1 1 - 1
CH1 current value i i i i i i /'/ i
(SD1880 and SD1881) [ ! ! [ '
o I ] - I 1
I | i . | 1
R ot i —
1 ] 1 . /JI 1 ] 1
. L H . Y Count value to be stored |
VoL H 1 | in the current value area |
i i i i 1
0
Counting i iCam ﬁgi iCo.m "rgi i E
stopped o sbopped, Stopped | '
e | . | ! Counting stopped !
P T g

Notes
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Sampling counter function is used to read pulses during a specified
window of time.

ON 5)
CH1 count enable command
{SM1895) OFF  ——
150
CH1 current value 100
(SD1880 and SD1881)
50
D B . H N '
CH1 selected counter function ﬂ ! ﬂ : ﬂ
start com rT|'ch:d (SM1896) OFF | : | ; |
function input signal T T T
— —> —»
150 E :
: P4
100 : 2) et
Sampling count value : :
phing 50
0
50 ‘ON 3) : Lo
CH1 sampling flag OFF .
(SD1862.0h3) T: Samolina time

When sampling counter function is selected, the time period is set in the
high speed counter settings.

Sampling Time Setting {ms) 10

Notes
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The ICSMPRD1 and ICSMPRD2 commands are used to read the results
of a sample period. This command can only be used when the sampling
counter function is enabled. This command can be pulsed.

Command

| | ICSMPRD1
Command

| | ICSMPRDTP| ©) |

The command requires only one parameter, which is the destination
address for the results of the sample read.

The count disable/preset function combines the functions of count disable
(while function input is on) and preset (falling edge of function input).

) oN 5) 7)
CH1 count enable command
(SM1895) OFF
4)
Preset value setting . 0 100
L¢ Ct=2ms . ’|
2) ON 3)

Function input signal

OFF - ;
100 . / Pulse HFlLIH”',‘ input
CH1 current value \ -
(SD1880 and SD1881) ! -
: : L
: faeT T ] . '
. . - ~. Count value to be stored -
N .',/" in the current value area
' ,—% __’d" N
0 - '
Counting . Counting :
stopped . stopped Counting stopped

Notes
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The latch count/preset function stores a value and resets the current value

to the preset at the rising edge of the function input signal.

1) ON 1) 5)
CH1 count enable command
(SM1895)
OFF—M—
f 3
Preset value setting 0 100
té2ms
: 2) ON :
Function input signal
OF .
150 L
100 : Pulse tllctually input
CH1 current value |
(SD1680 and SD1881) ]
50 o | Lo
A X w® :
B A ,’",;"' Count value to be stored in the current value area
0 S '
100
63

Latch count value 1 :
50 5
7

Notes
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3.8 Frequency Measurement Mode

In the frequency measurement mode, the speed of the incoming pulses is
measured.

There are two basic settings to be made for this function. They are shown below.

DAY e LUy yisg
Freguency Movement Averaging Processing Count 1
Freguency Measurement Lnit Time Setting 0.01s hl

[ o TP ISR T SN [ 1 [P W [ P | T e A TR

This function can use moving average processing, which will smooth the
unevenness of readings by averaging multiple readings. This will take between 1
and 100 readings and then output an averaged result.

The second setting is for measurement time units, and can be set for 0.01
seconds, 0.1 seconds, or 1 second. The maximum frequency detectable
changes based on this selected time value.

Time unit Minimum frequency that can be measured
18 1Hz
0.1s 10Hz
0.01s 100Hz

The commands ICFCNT1 and ICFCNT2 are used to read a frequency value.
These commands are constantly driven while the frequency is to be read. This
command is only available in the frequency measurement mode.

Command

i}

This command requires one parameter, which is the target for the result of the
frequency measurement function. This result is a 32-bit number.

Notes
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An example of frequency measurement is shown below. This example shows a
frequency measurement with moving average of 4 readings and a sample time of

0.1 seconds.
0.1s
1g m v
0.1s g v
<> il , i '\:I
i i .
1 1 H
. 1 | ! ! I
Frequency ! ! ! i I
_— ! ! ' | ;
B . ! | [y : :
< ' T Lt | 1
] .y i
el | = i
1 ™ ] -__I
N i =
E P 1st storage (a)
i P 2nd storage (b)
i P 5rd storage (c)
i .
0, ! "
4 L ON | N t(s)
T 3)
Frequency measurement ) I\
instruction execution command  OFF .
[(o]}] i
CH1 frequency in-measurement
flag (SD1882.b4) OFF | | E|
12) —
Frequency measurement value 0 @m@ 0

e Once the frequency command is executed, samples are taken on 0.1
second increments

e Once 4 readings are taken, the measurement value is set for the first time

e Each additional sample is averaged with 3 previous reading and updates
the measured value

Notes
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3.9 EXERCISE - Frequency Measurement Mode
Change the parameter settings on the counter to operate in the frequency
measurement mode.

Add logic to the program to enable frequency measurement and display the
frequency value using the addresses shown on the operator interface terminal.

Test the program with the following steps.
e Turn off the count enable signal

e Run the ICFCNTL instruction
e Test operation of the controller using jog of servo

Notes
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3.10 Rotation Speed Measurement Mode

In the rotation speed measurement mode, the incoming pulses are used, along
with a configured number of pulses per revolution, to determine the rotation
speed of an axis.

There are 3 basic settings for rotation speed measurement mode.

e e e g A e e e e e e e
Rotation Speed Mavement Averaging Processing Caunt 1
Rotation Speed Measurement Unit Time Setting 0.01s -
Mumber of Pulses per Ratation (pulse) 1

The first 2 settings are the same as frequency measurement mode. The third
setting configures the number of pulses per revolution. It can be set from 1 to
200,000.

The example below shows a rotation speed measurement taking 4 samples at
0.1s increments. The number of pulses detected will be divided by the number of
pulses per revolution and a rotation speed value will result.

0.1s
0.1s m I\
i ® 'y . v
. _w
Rotation speed 1 i K’
- i i
— : i
1
T —
|4 1 ' .
!"‘ I L
< H »
- H Lt
i P 1ststorage (a)
i P ond storage (b)
' » 3st storage (c)
0 : |-
1 Ll
ON i tis)
) ] 3)
Rotation speed measuremant i | \
instruction execution condition OFF ON ! ;
T
I
CH1 rotation speed | |
in-measurament OFF !
flag (SD1882.b5) [
1 2)
) \ N Y
Rotation speed measurament valua 0 Ada) A by X (e) X

Notes
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3.11

The commands ICRCNT1 and ICRCNT2 are used to read a rotation speed value.
These commands are constantly driven while the rotation speed is to be read.
This command is only available in the rotation speed measurement mode.

| Command

| | | ICRCNT1

This command requires one parameter, which is the target for the result of the
rotation speed measurement function. This result is a 32-bit number.

Pulse Measurement Mode

In pulse measurement mode, the width of the on or off pulse input to the function
input is measured.

There is only one additional setting to be made for pulse measurement mode,
and that determines if the on time or off time is being measured.

1 RIS ] el el A R I ] R

|
| Pulse Measurement Target Setting |Pulse ON width |

The example below shows how this mode operates. While the function input is
on and the command is enabled, the function input is monitored. When it turns
on, the measurement begins. When it turns off, the value will be stored based on
how long it was on. If the pulse measurement start command turns off during a
measurement, no result is returned for that measurement.

~ON

Pulse measurement start command
(SM1898)
OFF ——

ON
Function input signal 2)
OFF

Pulse measurement value

]
o]
=

| —1

]

Pulse in-measurement flag (SD1882.bé)

OFF

Notes
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3.12

The commands ICPLSRD1 and ICPLSRD?2 are used to read a measured pulse
value. This command is only available in the pulse measurement mode. This
command can be pulsed.

Command
|| ICPLSRD1
Command
[ =
[ ICPLSRD1P

This command requires one parameter, which is the target for the result of the
pulse measurement function. This result is a 32-bit number.

PWM Output Mode

In the PWM Output mode, pulse width modulated wave forms at up to 200KHz
can be output on the Coincidence Output 1 signal.

To output a PWM signal, two values are required. The first value is the length of
the ON portion of the pulse. The second value is the total length of the pulse.
The table and diagram below demonstrate this setting.

Setting item Setting range Description
FWM output on width setting value 0 or 10 to 10000000 (0.1ps) Set the on width of output pulses.
PWM output cycle setting value 50 to 10000000 (0.1ps) Set a cycle of output pulses.

PWM output on
width setting value

il [
-} -

PWM output cycle setting value

-
-

A

Notes
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These values need to be set so that the output cycle value is greater than the on
width value.

The ICPWML1 and ICPWM2 commands are used to generate the PWM output.
These commands are only available in the PWM output mode.

| Command
| | | ICPWM1 ; @ —|

The commands require 2 parameters. The first parameter sets the pulse on
width. The second parameter sets the output cycle value. Both can be fixed
numeric values or reference data registers. Both are 32-bit values.

FTan
=)

The on value MUST be smaller than the cycle time value, or an error will be
generated.

The basic operation of PWM output mode is shown below.

ON

PWM output instruction 1)
execution command

OFF

1000 |

ON  2)
T
OFF I—

CH1 PWM output flag
(SD1882. b7) OFF

T1: PWM output on width setting value
T2: PWM output cycle setting value

PWM output on width setting value

PWM output cycle sefting value 2000

—
/

Coincidence output
No.1 signal

Notes
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3.13 Monitoring Tools

GX Works2 has a built-in utility for monitoring of the high speed counter channels.
Under the Tool menu, select Built-In I/O Monitor, and then select High Speed
Counter Monitor.

High-Speed Counter Monitor x|

cH1 | cH2
Operation mode Mormal mode
Current value 1}
Ring counter upper limit value

Ring counter lower limit value
Preset value setiing 1]

Latch count value 1

Latch count value 2
Sampling count value
Coinddence output Mo. 1 point setting 0
Coincidence output Mo. 2 point setting 0
Measured frequency value
Measured rotation speed

Measured pulse value
PWM output OM time setting

PWM output cycle time setting
Error code
Warning code
Current Value Preset: I j I Current Walue Preset |

Error Reset: I vl Errar Reset |

On this screen, the current value, configured operation mode, error and warning
codes are all displayed. Only the channels which are enabled will display data.

At the bottom of the screen are tools to change the current value, or reset the
error on the channel. To change the current value of a channel, select the
channel number in the drop-down list, enter a value in the white field, and click
Current Value Preset. To reset an error, select the channel number from the list,
and click Error Reset.

Notes
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LESSON 4 — Display Module

This lesson demonstrates the capabilities of the display module on the L Series.

Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Navigate the menus on the L6DSPU display module.
e Create a user program to put messages on the display.

4.1 Introduction

The L Series controllers offer an optional display module. This display module
has some basic capabilities as shown below.

‘ Device monitor/test ‘

Y10FF IT16 ‘ Forced on/off ‘

FEDCBA9BT65 4;;?3 Checking/changing the I/O status and setting
1 B 1 values of intelligent function module

Y

‘ Error information/log display ‘

‘ Scan time display ‘

N
N

Notes
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The display module is optional. The CPU comes with a blank plastic cover on
the mounting location for the display module.

Some basic specifications on the display module are listed below.

4 line x 16 character display screen

4 arrow keys for easy menu navigation
OK button to select menu options

ESC button to return to previous display
English or Japanese display selectable
2 color backlight (green/red)

The display module should never be installed or removed when the CPU is
powered up. Only add or remove the module with the power off.

When no other screen display is active, the display will show the processor’s real
time clock, as shown below. All of these screens use the green backlight by
default.

2009,/12/29 (TUE)
14:28:50

When no button is pressed in the set period of time, the backlight will turn off
automatically. If a button is pressed, a user message is displayed, or a PLC
error occurs, the backlight will turn back on automatically.

Details on the operation of the menus and their functions can be found in the
LCPU Module User’'s Manual (Function Explanation, Program Fundamentals) in
Chapter 4.

Notes
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4.2 Menu Tree

Pressing and of the arrow keys or the OK key will cause the main menu to be
displayed.

MENU SELECT
-CPU MON/TEST »

-CPU SETTINGS »
=MOD MON/TEST »

Below is the menu tree for the display module.

— CPU MON/TEST —— DEV MON/TEST
— DEVICE CLEAR TDEVICE MEMORY
FILE REGISTER
—— FORCED ON/OFF ————— SET ON/OFF
——CLR FORCE
——CLRALL FORCES
——LIST FORCES

—— SCAN TIME MON

—— BLT-IN VO MON — BLT-IN POSITION
— BLT-IN COUNTER
— BLT-IN ERR CLR
—— ERROR MONITOR ———— MONITOR
— LOG — ERRLOG DSP
— CLEAR
r— CPUSETTINGS —— CLOCK SETTING

— MOD MON/TEST T SPECIFY I/O No.
MODULE LIST

— MOD SETTINGS T SPECIFY I/O No. INIT CHANGE "’
MODULE LIST j

— USER MESSAGE USER MSG DSP
— OPTIONS LANGUAGE
CONTRAST
BACKLIGHT
POPUP — POP BLK DISABLE

Notes
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4.3 Device Monitor/Test
It is possible through the display module to monitor internal memory areas of the
PLC. Both bit and word addresses can be monitored, and in different formats.

From the CPU MON/TEST menu, select DEV MON/TEST. This will open a
screen displaying one memory address.

To change the memory area and address being displayed, use the left arrow key.
Select the memory area from the list. Then enter an address on the next screen.

= X DEVICE No. SET
Y A
=M 0000
= L
To change the display format, use the right arrow key. -INT16 DEC
Select the display type from the list and press the OK -INT16 HEX
button.
- INT32 DEC
- INT32 HEX
For bit addresses allocated in X0 |T16 — Display format

hexadecimal, a numeric value will be |

displayed as well as 16 consecutive bits 9431H 1« pevice value
across the bottom of the screen. It FEDCBA9876543210

does not matter if 16-bit or 32-bit are I_IJ___._l

selected for display format.

When a bit device MO | , ,
displayed is addressed in Ti?— Display format Ianl:l a device
decimal, such as memory I value are not displayed.
relays, the display will 9876543210

show 10 bits at once. __.__I

Notes
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F_or worq d.evi.ces show.n as 16-bit,. the D1000 1716 L Display format
display is similar, showing all 16 bits 7FFFH | ,
within the word and a numeric value. Device value

FEDCBA9876543210
| [ [/ ] [

For word devices shown as 32-bit "|'|'1 FFE
values, no individual bits will be

displayed, but the numeric value will be ,
displayed. 1345388062 =— Device value

|T32 «— Display format

Data can also be displayed in the floating point format, both single precision and
double precision.

D10000 RN S<— Display format
E+010

1. 18187 =— [Device value in exponent

D5000 RN D<— Display format
E-301
=2 2]59525}'42534*‘1— Device value in exponent

Timers and counter are shown on a single T0
screen, including the completion contact, the

operation coil, and the current value.
Coil —= CL_

Contact —l-liCTI Cv 10
4

|l|.I

Current value

Notes
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Device test can be used to change the status of a bit or the value of a register.
Press the OK button. Then select the address to be changed, and then press the
OK button again. Change the status of a bit or the current digit of a register with
the up and down arrows. Move the cursor left of right within a word value with
the arrow keys. When finished, hit the OK key to store the updated data.

DEVICE TEST DEVICE TEST DEVICE TEST
X0 DO ITI6| | TO
ON 32767 ) |CT ON CV ABCOH

It is also possible to perform a clear of the device memory or file registers with
the DEVICE CLEAR option in the CPU MON/TEST menu. Two options exist to
clear device memory or file registers. When performing device memory clear, it
is possible to select to include or not include the latched devices. There are 2
confirmation screens to ensure this function is not used accidentally.

-ALL BUT LATCHED Clear device
-DEVICE MEMORY - INCLUDE LATCHED memary?
-FILE REGISTER YES

«NO

Execute clear

device memory? Device memory
YES cleared,
«NO

Notes
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4.4 Forced I/O Registration

The CPU'’s built-in Forced Input/Output Registration function can be accessed
from the display unit. This allows the override of physical inputs and outputs. Up
to 32 devices (X and Y only) can have their status overridden by the forced 1/0
functions.

The Forced 1/0 Registration concept is covered in the L Series Programming (GX
Works?2) training class.

To access the utility, go to the CPU MON/TEST menu, select FORCED ON/OFF.
From that menu, 4 choices can be accessed.

On the SET ON/OFF screen, use the up and down arrow
keys to switch the device to be forced. Then use the left SET FORCE ON/OFF
and right arrow keys to move to the ON/OFF status, and
the up and down arrow keys to change the on/off status. | A0000 ON
Press OK to register the setting.
On the CLR FORCE screen, use the up and down No.1 XO ON
arrows to move up and down in the list of active forces, N i 9 X100 OFF
and press the OK button to clear the selected address 0.
from the force list. No.3 XIFFF OFF

No.4 Y10 ON
The CLR ALL FORCES screen will erase all active Clear all
forces in the CPU. Select YES with the arrow keys, and £ 9
press OK to confirm. orces:

“YES
-NO

The LIST FORCES screen will be identical to the screen No.1 X0 ON
used to clear forces, but the list is static and cannot be ;

No.2 X100 OFF
changed.

No.3 X1FFF OFF

No.4 Y10 ON

Notes
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4.5

4.6

Scan Time Monitor

The display module can show a scan time monitor for
the CPU as well. This screen shows the current,
minimum, and maximum scan times. This screen is
accessed from the CPU MON/TEST menu. It displays
scan time in milliseconds, with 3 decimal places.

Built-In I/0O Function Monitor

SCAN TIME

CUR: 0. 842ms
MAX 1. 277ms
MIN: 0. 455ms

There are screens designed specifically for checking the status of the built-in
positioning function and built-in high speed counter function. These are
accessed from the CPU MON/TEST menu, under BLT-IN I/O MON.

From the BLT-IN POSITION menu option, a screen will
allow selection of the axis number to monitor (AXIS #1 or
AXIS #2). The value on the first line is the current
position value. The value on the second line is the
current pulse output speed. The third line indicates that
data number being executed.

The BLT-IN COUNTER menu offers a selection for
channel (CH1 or CH2). After selecting a channel, one of
3 monitoring functions can be chosen. The current value,
pulse frequency, or rotation speed of the high speed
counter channel can be displayed. Those 3 screens are
shown below.

p 32569pls
Vv 128000pps
DATA No. ABSENT

ERR CODE ABSENT |

-PRESENT VAL MON
-PULSE FREQUENGY
-ROTATION SPD

m 66358712 | | T 10245Hz | |r
ERR CODE ABSENT | |MEASURE EXEC
ERR CODE ABSENT

MEASURE
ERR CODE ABSENT

1142561 pm
EXEC

It is also possible to clear an error on one of the built-in I/O function channels
through the display module. Select BLT-IN ERR CLR, then select the counter
channel or positioning axis, press OK, and then select YES and press OK.

Notes
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4.7 PLC Error Display

When a CPU error is detected, the backlight on the screen will turn red. The
screen will display detailed information about the current PLC error.

3 screens are used to display one PLC error message, as shown below.

No.2300  1/3

ICM. OPE. ERROR DRIVE NAWE FILE NAWE
2009/10/22 MEM CARD (ROM) MAIN, QPG
14:30:12 FILE NAME SFC BLOCK

Screen 1 is the error information. It includes the error code number, error
message, and timestamp for the error occurrence. In the top right corner, it
shows page number 1 of 3.

Screen 2 is the error common information. This includes information on the file
or memory area where the error occurred.

Screen 3 is the detailed information about the error. This could contain the
parameter number for a parameter error, or file name and step number for a
program error.

It is also possible to display all of the errors in the CPU’s

: ; ; . 001 :No, 2300
error history via the display module. From the main
menu, select CPU MON/TEST, then select ERROR |CM. OPE. ERROR
MONITOR, and then LOG. The only option on this *002:No. 1600
screen is ERR LOG DSP, which will show the error list. BATTERY ERROR

The errors will be shown 2 per screen, and the arrow
keys can be used to scroll the display. Selecting any one of the errors and
pressing OK will allow access to the 3 screen mentioned above for that error.

Active errors can be cleared from the display unit as well, as long as the error
condition has been resolved. ERROR MONITOR menu, select CLEAR. This will
display the active errors and allow one to be selected to be cleared. Select YES
on the confirmation screen, and the error will be cleared and a dialog will indicate
the error is cleared.

Notes
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4.8 Module Monitor/Test

From the MOD MON/TEST menu, a module can be selected by specifying the
head address using SPECIFY 1/0 No. It can also be selected from a list using
the MODULE LIST option.

1/0 No. -01:1/0 No.0010H
BLT=IN CC-Link
O00OH| [ -02:1/0 No.0030H
INPUT 16

Only intelligent modules can be monitored with this utility. Monitoring of discrete
input or output modules was already covered in the CPU Monitor/Test section.

The next menu offers BUF MEM MON/TES for monitoring or modifying buffer
memory data. Buffer memory address can be entered in decimal or hexadecimal.

BUFF MEM ADDR BUFF MEM ADDR
INPUT FORMAT
-DEC 00000
-HEX

Display format can be adjusted as discussed in the CPU monitor/test functions.
The device test function allows changing of data in buffer memory locations, and
also functions as previously discussed.

Notes
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4.9 Module Settings

It is possible to change initial setting values for intelligent modules through the
display module. These changes are registered to the CPU when power is cycled
or the CPU is reset. They can also be registered by switching the CPU from
STOP to RUN twice. The settings which can be made and the menus which will
appear vary depending on the intelligent function module.

This utility can only be used while the PLC is in the STOP mode.

Before these menus can be used, the required screens must be loaded into the
PLC. They can be stored on the SD card or the Standard ROM drive. To load
the menus, go to the Online menu in GX Works2, select “Register/Cancel Display
Module Menu...".

Register/Cancel Display Module Menu =

Registers menu items for functions specific to the inteligent

function module into a memory card (SD) or standard ROM, g
If registered into both memory card (SD) and standard ROM,
the data in the memary card {SD) will be reflected. = § D
LEUS U Standard ROM =7

Register /Cancel Menu
% Register ' Cancel

Target Module

' Register menu items only for the modules connected to the PLC.
Memaory capacity necessary for menu registration can be reduced.

" Register menu items for all modules that can be connected to the PLC,

Menu Language
v Japanese
¥ English

Selecting a smaller number of items can reduce memory
capacity necessary for menu registration,

Execute | Close |

On this screen, the target memory location can be set. Another setting offers to
register or cancel registered menus. The last settings select to register only the
menus for the currently selected modules, or for all modules, and in which
languages.

Notes
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It is also important that the modules have been configured in GX Works2 with the
intelligent function module utilities. If the intelligent module parameters have not
been downloaded to the CPU, there will be no file for the display module to edit.

The menus available for any intelligent module will be listed in the manual for that
intelligent module. The example shown below is a menu tree from the L60AD4
analog input module.

INIT CHAMNGE CH1 AD CONVERSION
—— CH2—— AVE PROCESSING
—— CH3Iq—— TIME/COUNT/MOY
—— CH4- —— PROCESS ALARM

— PRALARM UPR/UPR
—— PRALARM UPR/LWR
—— PRALARM LWR/UPR
——  PRALARM LWR/LWR
— INPUT 3IG ERR
— INPUT SIG VALUE
—— SCALING

—— SCALE UP LIMIT
—— SCALE LOW LIMIT
GO CONVERSION SPD

The menu tree below is for the LD62 or LD62D high speed counter input
modules.

= INIT CHANGE = CHA1 — =PRESET VALUE
—|: =CH2 :|_— = COINCIDENCE NO1
—— = COINCIDENCE NO2
— = RING COUNT MAX
— = RING COUNT MIN
— = COUNTER FUNC
— « SAMPLING/PERIOD

Examples of each of the available screens are also shown in the manual for the
intelligent module.

Notes
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4.10 EXERCISE - Intelligent Module Setting

The equipment in the training class should be provided with at least one
intelligent module attached. Register the appropriate files to the SD memory
card to allow the adjustment of this module’s initial settings.

Select either register of all intelligent module screens, or just the ones for
modules which are connected to the class equipment.

Once the screens are downloaded, use the menus to look at or modify the initial
settings for the intelligent modules connected to the controller.

Notes
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4.11 User Message

By using the UMSG instruction in the PLC program, user-defined messages up
to 128 characters long can be displayed on the display module. The user
message will be displayed on the rising edge of the command signal attached to
the UMSG command.

- I Command
UMSG L | | 1 UMSG | S |—|

The UMSG instruction takes only one parameter. This is the string of text to be
displayed. It can be referenced directly by including a string of text in double
quotes.

MO
}_{ | [UMsG "Line-A Working"
It can also be specified as the first register storing the ASCII string. The string

will be stored in consecutive registers, and must be terminated with a 00 hex
terminator code.

X10
| [ UMSG D10 ]—‘

b15 to b8 b7 to b0
D10 4CH (i) 69H (L)
D11 6EH (e) 65H (n)
D12 | 2DH (A) 41H ()
D13 20H (w) 77H () Line-A Working
D14 6FH (r) 72H (0)
D15 6BH (i) 69H (k)
D16 6EH (g) 67H (n) Run UMSG
D17 OOH instruction

Notes
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To clear a message, execute a UMSG instruction with a blank string.

X10
0 J————{umsG 'Line-Bstop” }

X10

" f { umsg " *
14 { EnD F
[Action]
X10 set to "on" X10 set to "off"
2009,/10/20(TUE) | Line-B stop \ 2009,/10/20 (TUE)
13:37:27 13:37:30

If more than one UMSG instruction is active, the last one in the program will be
displayed.

This command will generate a PLC error if the terminator code is not found
before the last valid data register address, or if the string exceeds 128 characters.

To clear a user message on the display module, such as to access the menus,
press and hold the ESC key on the display module. This is useful if the signal to
display the message is continually being sent from the program. This will turn on
the popup blocking feature.

To restore popup display, on the display module, go to the OPTIONS menu,
select POPUP, and then POP BLK DISABLE. A screen will ask to enable
popups. Selecting yes will allow the popup display to function again.

If popup blocking is on, user messages will not be automatically displayed on the
screen when activated. Instead, user messages are viewed in the USER
MESSAGE menu by selecting USER MSG DSP. From this screen, the operator
can view the active user message.

It is not possible with the UMSG instruction to directly control the color of the
display module’s backlight. However, turning on any F bit in the PLC will turn the
backlight red, just as a PLC error will. To return the backlight to green, reset the
F bit.

Notes
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4.12 EXERCISE — User Message
Create logic in the PLC to display one of 3 user messages.

e User message 1 will be a text value specified in the PLC program

e User message 2 will be a string from a display field on the operator
interface

e User message 3 will be the blank string used to cancel a displayed user
message

A switch is provided on the screen to activate a fault annunciator (F relay) to
change the backlight color. Write code in the PLC to set or reset the F bit from
this switch. Note the backlight colors.

Notes
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LESSON 5 — Data Logging

This lesson introduces and demonstrates the data logging capacity built into the L
Series processors.

Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Use the configuration tool to configure data logging.
e View the results of data logging.
e Configure an SD memory card to provide another user with automatic logging
settings.

5.1 Introduction

The L Series controllers offer a built in function for data logging. Using this utility,
data can be logged in the CPU at high speed, to an SD memory card, and can be
retrieved and viewed at a later time on a PC.

Reliable data sampling is
possible with easy configuration.

—
Configurations

[ e
Data can be stored
on an SD memory
card in CSV format.

18551685 1253
185517 65 156360
18551567 723360
15551965, 141 30
1855208 rzEl
155520 10, T4 3
185520 T2
18552072755

CSV format

Notes
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Some of the basic features of the built-in logging function are:

e Data can be logged every PLC scan or on a millisecond based time scale
as quickly as 1ms intervals

e Data can be stored before and after a trigger point, allowing data from
before an alarm condition occurs to be saved for review during the
troubleshooting process

e Logging is configured with an easy-to-use software package on the PC

e Large amounts of data can be logged, stored to the SD memory card
(sizes of up to 4GB are supported)

e Alogging setting file can be written to an SD card, and the log can be
started automatically when the card is placed into a CPU

Specifications for the system are shown below.

Item Specification

Number of data logging settings 10

Standard ROM (configuration files only), SD memaory

Data storage location
g card

» Continuous logging

= Trigger logging

» Each scanning cycle

= Time specification

» Condition specification (Device specification, Step No.
specification)

Logging type

Sampling interval

Data sampling No. of data sampling points Up to 1280 (128 points per setting)

In the Sampling interval setting, Device and Step No.
AND conjunction under "Condition specification” can be specified in
combination (AND conjunction).

« Condition specification (Device change specification,
Step Mo. specification)

= When trigger instruction executed

» When data logging trigger activated

Trigger condition

In the Trigger setting, Device data change and Step No.
AND conjunction under "Condition specification” can be specified in
Data processing Trigger logging combination (AND conjunction).

Data of the specified number of records are logged

Tri loqgi
riggeriegging range before and after a trigger.

Mumber of triggers 1

Number of trigger logging

Up to 1000000
records pto

Notes
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Up to 48 one-byte characters can be used for the
following.

File Name = File number (serial number)

+ Character string (name)

« Date and time

File format CsV file

- Bit

« Word {unsigned)
= Word (signed)

File output
+ Double word (unsigned)
Data type » Double word (signed)
+ FLOAT [single precision]
» FLOAT [double precision]
+ Character string: 1 to 256 characters
» Numeric string: 1 to 256 bytes
+ Decimal format
Data output format (CSV file) = Hexadecimal format
+ Expanential format
Item Specification
File switching timing * No. of records
i W . .
:andllng of autput File switching . Filz size
iles
Number of saved files 11to 65535
Specify the operation at the time of status change, from power
Data logging operation at transition toa RUN on to RUN, from reset to RUN, or from STOP to RUN, after
registration of the data logging setting.
Others Auto logging by inserting an SD memory card By |_nsert||1g an D mgmcr}f card (fo “jhmh data Io.gglng
i settings have been written), data logging automatically starts.
The FTP server function allows saving and deletion of data
File access logging files from an SD memary card installed in the CPU
module to a personal computer.

There are 2 basic types of logging available.

e In the continuous mode, data is constantly monitored and logged based
on the configuration settings. This mode runs as long as the controller is
in the RUN mode.

e In the trigger mode, some trigger condition tells the logging to begin, and a
number of samples already stored are saved, along with a configured
number of new samples, and then logging is stopped.

Notes
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5.2 Data Storage

The data from the logging function is stored to the PLC’s SD memory card. The
card must be installed, and the write protect switch must be off.

e Turn the memory card access switch off (up)
e Insert an SD memory card
e Turn the memory card access switch on (down)

The module will write stored data to a CSV format text file.

Notes
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The directory structure on the memory card will be designed as shown below.

T S, S
f LOGGING LOGO1 Stack file (setting Mo.1)
— | S— I
e 3 LOGO1.CSV
W S—
00000001
 S—
3
00000001.C8V
00000002.C8V
00000003.CSV
I, S
00000101
Stack file (setting MNo.2)
LOGO2.C8V
Stack file (setting MNo.3)
LOGO3.CSV
"1 The felder name is fixed.

*2 Do not create any file or folder under the LOGGING folder using a personal computer.
*3 Delete unnecessary folders by using the SD memory card installed in the personal computer.

Other directories can be created, and other files can be stored to the card, even
files the PLC will not require, such as PDF files, CAD drawings, etc. But no other
files should be added to the LOGGING directory.

Notes
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5.3

Dedicated Addresses

There are special data registers and special relays dedicated to the execution
and monitoring of the data logging function in the LCPU.

The table below shows the special relays dedicated to the built-in data logging
function. More detail on these addresses can be found in the LCPU User’s
Manual (Hardware Design, Maintenance, and Inspection).

Number Name Number Name
SMe04 Memery card in-use fla i i i
¥ 9 SM1950 to SM1957 Data logging setting No.2.[Data §tructure is the
SME24 Drive 3/4 in-use flag same as that of data logging setting No.1)
SMB41 Auto logging status SM1960 to SM1967 Data logging seting No.3 (Data structure is the
same as that of data logging setting No.1)
SM1940 Data logging setting l\!o 1 SM1970 to SM1977 Data logging setting No 4.[Data ?ftructure is the
Data logging preparation same as that of data logging setting No.1)
SM1941 Data logging setting No.1 SM1980 to SM1987 Data logging setting No.E.[Data §tmcture is the
Data logging start same as that of data logging setting No.1)
Data logging setting No. 1 , Data logging setting No.6 (Data structure is the
SM1942 Data logging execution SM1330 to SM1997 same as that of data logging setting No.1)
Data logging setting No. 1 o Data logging setting No.7 (Data structure is the
SM1943 Data logging end SM2000 to SM2007 same as that of data logging setting No.1)
SM1944 Data logging sgttmg No.1 SM2010 to SM2017 Data logging setting No.B.[Data §tmcture is the
Data logging trigger same as that of data logging setting No.1)
SM1945 Data logging s.enmg. No.1 SM2020 1o SM2027 Data logging setting NU.S.[Data §tmcture is the
After data logging trigger same as that of data logging setting No.1)
e T
———
SM1947 Data logging setting No.1 :

Saving to SD memory card

These bits will allow the programmer to start, stop, trigger, or detect an error on
the data logging functions. Each of the 10 data log configurations has its own
dedicated bits.

Notes
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The table below shows the special registers. As above, more detail on these can
be found in the manual.

Number Name Number Name
Data logging setting No.2
SDE04 Memory card use conditions SD1950 to SD1956 (Data structure is the same as that of data logging
setting No.1)
SDE16 Data logging setting No.3
Free space in drive 2 (memory card ROM) SD1960 to SD1966 (Data structure is the same as that of data logging
SDe17 setting No.1)
Data logging setting No.4
SDe24 Drive 3/4 use conditions SD1970 to SD1976 (Data structure is the same as that of data logging
setting No.1)
501940 . . Data logging setting No_5
Data Ioggll'lg srettmg ND_'1 SD1980 to SD1986 (Data structure is the same as that of data logging
SD1941 Latest file No. (2 words) setting No_1)
Data logging setting No.6
501942 SD19590 to SD1996 (Data structure is the same as that of data logging
Data logging setting No.1 sefting No.1)
Oldest file No. (2 words) Data logging setting No.7
501943 SD2000 to SD2006 (Data structure is the same as that of data logging
setting No.1)
) ) Data logging setting No.&
SD1944 Data logging sefting No.1 502010 to SD2016 (Data structure is the same as that of data logging
Free buffer space (1 word) setting No.1)
) ) Data logging setting No.9
501945 Data Iog.gll'lg. setting No.1 ) S$D2020 to SD2026 (Data structure is the same as that of data logging
Processing timeout count (1 word) setting No_1)
: } Data logging setting No.10
SD1946 Data Iogg?ng sefting No.1 . SD2030 to SD2036 (Data structure is the same as that of data logging
Data logging error cause (1 word) setting No.1)

These numeric values can allow the programmer to monitor free space on the

memory card, see what the names are of the oldest and newest files, and look at
any active error code. Each of the data log configurations has its own dedicated
registers.

Notes
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5.4 Logging Configuration Tool

The LCPU Logging Configuration Tool software is provided on the CD with the
GX Works2 programming software. It can also be downloaded from the
www.meau.com website.

Once installed, the software can be started from the Start menu, under Programs,
MELSOFT Application, Logging Function. It can also be called from within GX
Works2 from the Tool menu.

The software will open with a new blank project. The main screen is shown
below.

.M- New - LOPU Logging Configuration Tool
Project Edit Online Tool Help

DB‘H ab JJ”"‘@@I

B3 cou
--[&] Data Logging Setting Logging setting consists of data logging setting and common se

Commaon setting Select an item to set from the tree display.

i Auto Logging Setfing

g Buffer Capacity Settir

Comment
|7 Comments on this project can be made in this column. Those comments w

Notes
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Click on Data Logging Setting in the left navigation window to display the list of
configured data logging settings.

To do data logging setting anew, select a blank line and press the [Edit] button.
To edi existing data logging setting, select the line concerned and press the [Edit] button.

File format

=
o

PR | er| Number of recards | C5V output | save
S <H |Beforetrigger|Af'tertrigger| Date|Triggerinformation| Files

.| Data logging name | Logging type

=
=y

=
[x]

=
o

=]
Y

=
m

=
=

=
~

=
@

=
=1

ol
=

Edit

To create a new data logging configuration, clock on one of the empty lines and
press the Edit button. This will begin a step-by-step configuration wizard. The
screens shown below will be to configure a continuous logging type.

On the first screen, select continuous logging or trigger logging, and then click
Next.

| Samplingl Data | CSV output | Save | Movement | Finish |

First off, select a logging type.

[ Logaing type

" Trigger logging

The colored tabs along the top show the current position in the wizard.

Notes
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5.5 Continuous Logging
The following settings demonstrate setup of a continuous logging function.

The second screen determines the interval between samples.

Logging type || Data | C5V output | Save | Movement| Fini5h|

Specify the sampling interval and start conditions.

—Sampling interval
" Each scanning cycle

10 |ims] (1-32767) =]

¥ Sample data at the first END processing after the specified time has elapsed
" Condition specification

I”| Device specification

Device Conditional formula Radix Value

-

]

" Step No. specification

Step Mo.

| | | =

Program name Execution condition

The following choices are available:

e Every PLC scan

e Time period, specified in milliseconds, from 1 to 32,767

e Device specification, offering rising or falling edge of a bit or a numeric
value changing or equal to a preset value

e Step number specification, which allows the log entry to be tied to a
specific program name and step number

Select the desired method and click Next.

Notes
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The next screen allows the configuration of the data points to be logged. Up to
128 points can be configured here.

Logaging type | Sampling || CSV output | Save | Movement | Finish |

Set the data for logging.
No. DEvce Data type Size Qutput type =
Head [ Last |
001 [x0 X0 Bit [~ ON:1, OFF:0 ]
002 | K4M0 - Word[unsigned] [-] Hexadecimal format [.]
003 (Do Di Double word[signed] z Decimal{digits:0) :
004 E [
005 ] [...]
006 [-] L]
007 -] L]
008 B [.]
009 [-] [.]
010 -] [...]
8! [-] [.]
012 -] [.]
013 B [.]
014 [-] L]
015 = .|
016 [-] L]
017 [-] [.]
018 B [.]
019 [-] [.]
020 [-] [.]
021 [+ [.]
022 [-] =l
023 -] [.]
024 -] =l

In the first column, the head address is set. Bit devices and word devices can be
added to the log, as can the bit digit designation KaXb. The grayed out second
column shows the last address used, such as in 32-bit numeric data. The third
column sets the data type for the input data. The last column sets the format in
which the data is to be output to the log file. This can be set to decimal,
hexadecimal, or exponential.

Once the table has been completed, click Next.

Notes
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The CSV Output screen allows the setting of some items to be included or not
included in the output file. There are check boxes to turn a number of items on
and off in the output data.

Logging type | Sampling| Data || Save | Maovement | Finish |

Set items to be output to a CSV file.

—Date column — Device comment output

he logging with a time stamp attached to data v comments instead of devices

Set Date Line Format... | I Output device comments for data column

M Qutput date column

— Trigger information column Target memory

Data line on which a trigger occurred T —— | | j

is logged after attached with a mark, ——— — T B e

" Qutput trigger information column | arget comment e name
rIndex

the d on o umn. ) — Comment

M Qutput index column % tputs ¢
—Data sampling interval a aging

Outputs data sampling interval time in the direction of column. I Output comments

¥ Output data sampling interval column Comment

LOGO1 =]

— Execufion program name

M Qutput execution program name

— Execution step Mo.

M OQutput execution step No. column -

When finished selecting these optional components, click Next.

Notes
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The Save screen adjust the name of the saved files, the directory in which they
are saved, and the number of files and records per file.

Logaging type | Sampling| Data | CSV output || Movement | Finish |

Specify destination to save file and file switching settings.

r—File save destination

JLOGGING/ |LOGOL

—File switching setting
—Mame of file to be saved

I” Folder name - Date [ Time
Example [00000001.C8V

—MNurmber of saved files —File switching timing
Number of saved fies | 1 (1-65535) & No.ofrecords | 1000 [Record] (100-65500)
Operation occurring when number of saved files To be switched when the number of records
is exceeded: exceeds the specified value
o i .
Quemrte “ Fie sze | (K] (10-16384)
C Stop alue

There are options to add the folder name, date, or time to the name of the newly
created log files. This can be useful to determine which file contains the data
from a given date or time.

The number of files to be saved determines how many log files are retained on
the memory card. The option below determines what to do once all of those files
are filled. The choices are stop logging or delete the oldest file.

The file switch timing allows a setting for when to create a new file. It can be
limited based on file size, or based on number of records in a file.

Once these options are set, click Next.

Notes
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The Movement screen determines if the logging is to be automatically started
when the CPU is powered up or switched from STOP to RUN.

Logging type | Sampling| Data | CSV output | Save || Finish |

Specify logging operation.

Operation at transition to RUN

&~ Auto Start
" Start by User Operation

If Start by User Operation is selected, the software will have to be used to start
the logging operation.

The final screen indicates the settings are complete. From here, a name can be
defined for the log. This screen also adjusts the buffer memory, and indicates
the amount of space which will be required on the memory card based on the log
configuration. The size of the buffer can be adjusted from here.

Logaging type | Sampling| Data | CSV output | Save | Movement ||

Al data required for data logging have been colected.
Press the "Complete” button to complete setting.

To reflect the settings to the PLC, select [Online]-[Write Logging Setting].

Data logging name [LOGO1

Total Size of Output Logging Files | 1 [MB]

Required capacity | 1 [KB]

Currently set capacity 128 [KB]  Setting Buffer Capacity...

Notes
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5.6 Trigger Logging

When setting up a trigger logging entry, the majority of the configuration is
identical to the continuous logging function. There are 2 additional tabs for
configuring the trigger and the number of samples to take. These screens
appear right after the Data page where data to be logged is configured.

The first screen is the Trigger page. This page allows setting of the trigger
condition. The trigger can be tied to a bit or word address, a program step
number, the LOGTRG trigger instruction, or the SM bit associated with the trigger
for each logging configuration.

Logging type | Sampling| Data || Number of logging Iines| CSV output | Save | Movement | Finish |

Make trigger setting.

& Condition specification :

¥ Device change specification
Device Conditional formula Radix Value

| | =] B

™ Step Mo. specification

Target program name Step No. Execution condition

| | Il

" When trigger instruction executed

" When data logging trigger activated

Notes
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The trigger could be configured for PLC command, in which case the LOGTRG
command is used to issue the trigger. Once the trigger is activated, the
LOGTRGR command will reset the trigger.

Command
| | [  oerRe | n }—|

Command
| | |  LogtReR | n }—|

Each of these commands takes one parameter, which is the number of the log
configuration to trigger or reset.

The other option for the trigger was the SM bit. Turning on the bit referenced in
the table already discussed in this lesson.

Once the trigger condition is set, click Next to move to the next screen.

The second screen unique to the trigger logging function is the Number of
Logging Lines. On this page, the number of values to store from before the
trigger and the number of values to save after the trigger are configured.

Logging type | Sampling| Data | Trigger || CSV output | Save | Movement| Finish |

Data before and after trigger condition rises will be logged.
Specify the numbers of records before and after trigger.

No. of records (before trigger) | 1 Record (0-299994)
No. of records (after trigger) | 1 Record (1-1000000)
Total Mo. of records | 2 Record (1-1000000)

The total of both numbers cannot exceed 1,000,000. Within that number of
samples, the count before and after can be adjusted freely.

All additional settings for the trigger logging are the same as already discussed.

Notes
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5.7 Logging Operation

One of the first steps after configuration of the data logging function is to write
that setting into the CPU. From the Online menu, select Write Logging Setting.

Write Logging Setting - Host Station x|

—Online operation

~ Read logging setting

2 ) « [Write logging setting |

" Delete logaging setting

Target memory Istandard ROM 'l

— Target logging setting data
B pat being edited

=44 Data Logaing Setting

-~ ~§A No.01[LOGO1][Continuous]
4 A No.02[LOG02][ Trigger]
B-f Common setting

----- {4 Buffer Capacity Setting

At the top of this window, the function to read, write, or delete can be adjusted.
Next, the memory location to write the configuration is set. This defaults to the
Standard ROM drive. The SD Memory Card can also be selected. At the bottom,
the logging items to write are selected.

Notes
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Logs which are already executing cannot be overwritten. Be sure to stop all
logging before writing updated settings.

When the write completes, a warning message will remind the operator that
downloading settings does not automatically start the logs. To do this, the
Logging Status and Operation option is used from the Online menu.

X
—Monitor status 5D memory card data
| Monitoring Free space I 1875 MB
N

— Logaing status

Note:
Target memory |Standard ROM v ote

Before changing the target memory, logging must be stopped.
LCPU data

Select Al | Select Mone | Update |
Target | Mo. Data logging name Logging type Logging status
u 01 |LOGO1 Continuous Stopped
r 02 |LOG02 Trigger Stopped
I 03
r 04
I 05
r 06
I 07
r 08
I 09
r 10

—Logaging operation

Start Pause Stop |
Close |

The top left corner shows the active monitoring status. The top right shows the
amount of space available on the SD memory card.

The middle of the screen shows the current status of the configured logs. Check
the box in front of a log to enable the buttons at the bottom of the screen. These
buttons allow the start, stop, or pause of logging functions. Multiple log items can
be checked at once.

Notes
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To view the files on the memory card, copy them to the PC, or delete them,
select Logging File Operation from the Online menu.

x

Directory [LOGGING Mave |
Up one level | Refresh |

MName Size | Date modified |

TaEve.

|_JLoGo1 1/15/2032 4:35 PM

|_JLoGo2 1/15/2032 4:45 PM

Save to PC... I Delete File | Close |

4

To navigate through the directories, double click on a directory name. To go
back a directory, use the Up One Level button at the top. To save files to the PC,

select Save to PC. Files can be deleted from the memory card with the Delete
File button.

Notes



LESSON 5 — Data Logging Page 130

5.8 EXERCISE - Data Logging

Download the program provided by the instructor into the PLCs. Verify operation
of the conveyors and graph data.

The addresses of the data used in the program which may be usable in the data
logs include:

e Bits
o MO, M1, M10, M11
o YO0,Y1Y2 Y3
e Words
o TO,T1,T2,T3,T4,T5
o DO, D1, D2, D3, D4, D5, D6, D20, D21, D22, D23, D24

Configure the following data logs:

e Configure one log for continuous logging
0 Log data every 100ms
0 Select data to log from list above
o Save 10 files of 10000 entries
e Configure one log for trigger logging
o Use MO as trigger
Log every 10ms
Log all data related to the conveyors
Store at least 2000 samples (20 seconds)

O OO

Download these settings to the Standard ROM drive and test operation.

Notes
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59 GXLog Viewer

The GX Log Viewer tool can be used to view the logs created by the PLC logging
function. This tool can be used for the LCPU built-in logging function and for the
Q Series High Speed Data Logger Module.

When GX Log Viewer is started, there is an assistant screen displayed. This
screen can be removed with the check box at the bottom of the screen. This
shows all available functions. The L Series functions are at the top.

x|

The working item is chosen.

LCPU
Show Logged Device Status

Select Show Logged Device Status and a window will open to verify transfer
settings for communication with the PLC. Next is a screen showing the available
logs in the CPU’s memory card. This screen is identical to the one shown
previously to view files on the memory card.

Save Logging Files to PC

Browse through the directories and select one of the log files, then click Open
File.

Files can also be opened from the local PC with the File menu. This allows
graphing of data already uploaded from the PLC, or from a memory card installed
into the PC.

Notes
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Once the log file is opened, the historical trend graph will open by default. Below
is an example of the layout of the historical trend graph window.

| 5D | OGOT_D0000014.CSY - Historical Trend
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The graph data and display options can be modified through the Graph View
menu, or from buttons on the toolbars. Some of the things which can be
changed include:

Display or not display of the graph legend on the left
Display of multiple cursors

Selection of objects from log to graph

Display of values at cursor bar beside cursor bar
Save and restore of display customization

Scaling and other functions can be changed through the Graph Operation menu.
These settings include:

e Graph align/superimpose for numeric data
e Move cursor to specific sample
e Adjust scaling and time scale information

The data being used in GX Log Viewer can be saved as a CSV files from the File
menu. It can also be printed from the File menu. There is also an option to save
a snapshot of graph data as an image file.

Notes
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5.10 Automatic Logging from SD Card

By writing automatic logging settings to an SD memory card, it is possible to
send an SD card on site, insert it into a running CPU, and have data logging start
automatically. Both continuous and trigger logging modes are possible.

The basic procedure is shown below.

| Start ‘

‘ Prepare the SD memory card where the auto logging setting is stored. |

v

‘ Insert the SO memory card into the slot of the running CPU module. |

v

Data logging automatically starts.
The SD LED turns on.

v
Upon completion of auto logging, the SD LED starts flashing.

v

Slide the SD memory card lock switch upward, stop the card access,
and then remave the SD memory card.

’

| End ]

The conditions to indicate completion of auto logging can be set to either data
logging stop or timer mode. When data logging stop is selected, this can be
triggered by the completion of the specified number of samples in a trigger
logging, the completion of the number of saved files in continuous logging, or the
data logging being stopped from the configuration tool. In timer mode, samples
will be stored for a specified time period and then completed.

Once automatic logging finishes, resetting the PLC or powering it off and on will
not cause the automatic logging to begin again. To restart, remove the card and
reinsert it.

Notes
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To enable to automatic logging function, open the Auto Logging Setting under the
Common Setting list in the navigation tree in the Logging Configuration Tool.
Check the box at the top to enable automatic logging, and then select the
termination condition below.

Set for auto logging function.

™ Enable the auto logging function

—Auto logging terminate condition

—Data logging stop

& When all data loggings stop
 When any of the data loggings stops

— Timer

™' Complete with timer

Elapsed time | [s] (1-B6400)

If logging was active from a logging configuration stored to the Standard ROM
drive, it will be stopped when the SD card with the automatic logging settings is
installed into the CPU.

Notes
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To write automatic logging settings to an SD card, insert the SD card into the
CPU, and select Write Logging Setting from the online menu. Change the target
memory from Standard ROM to SD Memory Card, and the check box for
automatic logging settings will be displayed.

Write Logging Setting - Host Station-192.168.3.39 il

— Online operation

" Read logging setting

g ’ * Write logging setting

" Delete logging setting

Target memory

memory card
— Target logaing setting data
= Data being edited

=44 Data Loaging Setting
A No.01[LOGD1][Continuous]
A No.02[LOG02][ Trigger]
=44 Common setting

~4A Auto Logging Setting
i-§ A Buffer Capacity Setting

Write I Close

Notes
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The configuration can also be written directly to an SD memory card, without the
PLC, using the Write Logging Setting into SD Memory Card option in the Project
menu. This way a PLC is not required to write the memory card, instead it is
installed to the computer running the configuration tool.

Write Logging Setting into SD Memory Card

Drive to write into [N - |
Target logging setting data
B pata being edited

a Logging Setting

A Ne.01[LOGO1][Continuous]
o4 A Ne.02[L0G02][ Trigger]
=-fA Common setting

-4/ Auto Logging Setting
‘-4 A Buffer Capacity Setting

Notes
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5.11 CSV File Format

The CSV file format is used to store logging data. CSV stands for Comma
Separated Values, which indicates that the data for each column is separated by
a comma. This is a text based format, so there is no formatting or colors,
borders, cell dimensions, or any other display data stored within. Microsoft Excel
or other spreadsheet programs can import a CSV format file. An example of a
section of a CSV file is shown below (opened in Notepad to see raw data format).

P 00000002.C5V - Notepad

Fle Edit Format | View Help

[[LOGGING],L1,3,4,5,2

L0GO2

DATETIME [Y¥YY/MM/DD hh:mm:ss.sss], INTERVAL, STEP NO.,PROGRAM NAME, INDEX, LONG[DEC. 0], SHO
TIME, INTERVAL [us], STEP NO.,PROGRAM NAME,INDEX,SD1880,D0,MO0,M1,M2,5D1840,501842, Trigger
2010/11/19 15:31:01.598,10900,12,MAIN,1,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.608,9700,12,MAIN, 2,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.618,10100,12,MAIN, 3,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.628,10000,12,MAIN,4,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.637,9200,12,MAIN, 5,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.647,10000,12,MAIN, 6,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.657,10200,12,MAIN,7,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.667,10000,12,MAIN,8,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.678,10200,12,MAIN,9,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.687,9600,12,MAIN, 10,0,-15536,0,0,0,0,0,

2010/11/19 15:31:01.691,4100,12,MAIN, 11,0,-15536,1,0,0,41, 50000, *

2010/11/19 15:31:01.697,6100,12,MAIN,12,0,-15536,1, 0,0, 341, 50000,

2010/11/19 15:31:01.707,9800,12,MAIN,13,0,-15536,1,0,0, 841, 50000

2010/11/19 15:31:01.717,10100,12,MAIN,14,0, -15536,1,0,0,1341, 50000,

2010/11/19 15:31:01.727.10200.12.MAIN.15.0. -15536.1. 0. 0.1841. 50000.

Below is an explanation of the output data format.

Data type information line number
Data name line number
Data start line number

File type File version Comment line number
File information line |[LOGGNG] KR 4] 5 2
Comment line |LOGGING TEST
Data type information line |DATETIME[YYYYMMOD hhmm.sss] [INTERVAL  [STEP B0, | PROGRAMNAME | INDEX [BIT[1;0] LONGIDEC 0][USHCRT[REX]TRIGGER]]
Data name line [TIME INTERVAL[15] [STEP NO. | PROGRAMMAME[INDEX MO [D100 (W30 |[Trigger
2010110 14:25:34 a 10 | MAIN 1 1 123 FFFF
20100110 14:25:34 60000000 2 | MAIN1 2 0 123 1
2010110 14:25:34 60000000 15 | MAIN1 3 0 0 FFFF
. 20101110 14:25:34 60000000 100 | MAINZ 4 0 0 1
Dataline Y [o01y110 142534 60000000] 100 [ MAINZ 5 0] 12345678 FFFF
2010110 14:25:34 60000000 1| MAIN 6 0| 12345678 1
20101110 14:25:34 60000000 0 | MAIN 7 0f 123458679 FFFF
2010110 14:25:34 60000000 0 | MAIN 5 0] 12345680 1
\ . VL |G — - P S—
Date column Data sampling T ) Data column Trigger
interval column Index column information
Execution program name column column

Execution step No. column

Notes
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5.12 FTP Access

It is possible to connect to the controller over Ethernet and read the log files
using a standard FTP (file transfer protocol) client. Windows includes a
command line utility for FTP access, or there are a variety of Windows-based
FTP clients which will display an Explorer-like interface for browsing directories
and files.

FTP access is disabled by default. It must be enabled by the programmer in the
Built-In Ethernet section of the PLC parameters. There is a button near the
middle of the right side of the parameter settings labeled FTP Setting.

x|
— FTP Parameters
FTP -
Login Name IW
Password  Cument I—
New I—
Morkors T [0 X300

Defaut Check | Ed | Cancel

To enable the FTP function, change the FTP setting to Use. A user name and
password must be specified to access the FTP server. The last setting
determines how long a user can be inactive (in half seconds) before they are
automatically disconnected. The default is 15 minutes (1800 x 500ms).

More detail on FTP clients can be found in the manual for the selected program.

For Windows command line FTP utility, type FTP and then the IP address of the
CPU. Prompts will ask for user name and password, which are both case
sensitive. Once logged in, the prompt will read ftp> and you can use the FTP
commands to browse the drives and copy files.

Notes



	Class Introduction
	Course Objectives
	Prerequisites
	Course Duration
	Course Description
	List of Relevant Manuals

	LESSON 1 – Built-In Inputs and Outputs
	Lesson Objectives
	1.1 Introduction
	1.2 Input and Output Wiring
	1.3 Basic Configuration
	1.4 Pulse Catch Inputs
	1.5 Interrupt Inputs
	1.6 Monitor Tool

	LESSON 2 – Pulse Positioning
	Lesson Objectives
	2.1 Introduction
	2.2 Configuration
	2.3 Connections
	2.4 Servo Parameters
	2.5  EXERCISE – Positioning Configuration
	2.6 Jogging
	2.7 EXERCISE – Jogging
	2.8 Homing
	2.9 EXERCISE – Origin Point Return
	2.10 Positioning Profiles
	2.11 Positioning Table
	2.12 Positioning Commands
	2.13 EXERCISE – Positioning Table
	2.14 Monitoring Tools

	LESSON 3 – High Speed Counter
	Lesson Objectives
	3.1 Introduction
	3.2 Operating Modes
	3.3 Configuration
	3.4 Connections
	3.5 EXERCISE – Counter Configuration
	3.6 Dedicated Instructions
	3.7 Normal Mode
	3.7.1 Linear Counter Function
	3.7.2 EXERCISE – Linear Counter
	3.7.3 Ring Counter Function
	3.7.4 EXERCISE – Ring Counter
	3.7.5 Preset Function
	3.7.6 Coincidence Output Function
	3.7.7 Special Functions

	3.8 Frequency Measurement Mode
	3.9 EXERCISE – Frequency Measurement Mode
	3.10 Rotation Speed Measurement Mode
	3.11 Pulse Measurement Mode
	3.12 PWM Output Mode
	3.13 Monitoring Tools

	LESSON 4 – Display Module
	Lesson Objectives
	4.1 Introduction
	4.2 Menu Tree
	4.3 Device Monitor/Test
	4.4 Forced I/O Registration
	4.5 Scan Time Monitor
	4.6 Built-In I/O Function Monitor
	4.7 PLC Error Display
	4.8 Module Monitor/Test
	4.9 Module Settings
	4.10 EXERCISE – Intelligent Module Setting
	4.11 User Message
	4.12 EXERCISE – User Message

	LESSON 5 – Data Logging
	Lesson Objectives
	5.1 Introduction
	5.2 Data Storage
	5.3 Dedicated Addresses
	5.4 Logging Configuration Tool
	5.6 Trigger Logging
	5.7 Logging Operation
	5.8 EXERCISE – Data Logging
	5.9 GX Log Viewer
	5.10 Automatic Logging from SD Card
	5.11 CSV File Format
	5.12 FTP Access


