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2. Instructions of handheld box and screen configuration

2.1. Shape of handheld box

POWER
ADY JOINT ® mpPG ® conT
N Py
—
UUUUUUUU ) &
JS+ [ Ja+ I3+  J2+ Ji+

J5- Ja- J3- Je- JI-

\\
g - User-defined button functions
FI F2
l' é‘i Screen lock function, refer to the description of following sections

The light signal shows the current alarm and the button reset
' system (equivalent to the reset button on the screen)
Other buttons Refer to the description of following sections

Advantech LNC Technology Co., Ltd.
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2.2. Instructions for screen configuration

| Titlegar

- 11| -68.43[4] o000]u ooo : i
LNC 0 Lt joint [ Sesrtil—sootvi—oool Pos | 10 bl Reset| EMG
lis| 10264 s8] r05.10]w ooo|| 0.2 % farnin
d || [CIeinET] - [ JointPos |[ CaliPos |
] -68.440 0.000 =
Coor +
— | )2 23 -34.576 -60.000 Auto Set Pos .
Comp
_ ose I 13 23 -192.646 -240.000 rm
Stack J4 23 0.000 0.000 H
— To Cali Pos ALISE
Proc
—iy J6 23 -105.104 ERaintain
List
Edit 12 44 35
— W
NC Reset Action Time
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2.3. Title Bar

LNC e

Display the system version number, the current login level,
click on this area to enter the permissions page.

X D.00 1A 000y 0.00

World|¥| 4s4.00|8] so.o0]v 0.00

2] 754.99|C 0.00 |W 0.00

This area will display the coordinate values in this
coordinate system according to the system mode
(maintenance, automatic, teaching), and the selected
coordinate system (world, work, tools, joints).

Joint

pos | 10 Reset
farnin
ey

Auto Set Pos

To Cali Pos

Screen lock function: Clicking three times in this area
continuously allows the system to enter the screen lock
state. It needs to enter the correct password to operate. If
you click Cancel, it will display a small square of "Forbid"
in the upper right corner. Click it and the password
window will pop up again.

01 x| 0.00]a] 11156]u] 000
LN‘ : orld|v]|  coole| a72z|v] 0.0 Pos
]

[Z[z10.00[c| 748s|w] oo0]] 0.2 %

10 Reset | EMG

Recor

4| [Joint | [Status 1 lointPos 11 cali Pos |
— 5 [ » COlDTIinTe—.
coor j2 23 ‘ ‘ o Set Pos
e E 2| | |

S E 7 8 9 C B
—

Proc II”E
s | s s |«

OK

- ol o

‘1[]!].[]!

Click on the upper half to switch
the start status of servo.

Displays the rate percentage of the system operating speed
in the current system state and automatic mode.

Not ready : It will stay in this state until the coordinates of

any of the motors are not confirmed. In this state, the
automatic mode cannot be used, and the teaching mode
operation can only be the joint coordinates.

Ready : When the coordinates of each motor have been

confirmed, it will become ready to complete. After the
being ready, there is a way to enter the "automatic mode",

Advantech LNC Technology Co., Ltd.
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because the kinematics calculation path of the robot is
meaningful after the coordinates of the axes of the system
are correct.

Operating : The automatic program is running.

Pause, section stop: The system is running but enters the
pause state for any reason.
Teaching: Performing teaching.

Enter the link between the coordinate page and the 10
page.

Pos 10

Prompt whether the system currently has an alarm
warning. Click on the alarm warning area to display the
current content of alarm warning. Click "Reset" to clear

‘Alarm
larnin

the current alarm warning if the establishment condition
for the alarm warning has disappeared.

Press this button to switch the A870 to put the system into

o r an emergency stop state.
EMG . The system's emergency stop can be triggered by multiple

sources: handheld box, upper software, electric cabinet,
external signal...

2.4. Right quick-operating area

GVPG | Handwheel mode: switch whether to operate with the handwheel

&5
Automatic mode: adjust the percentage of speed during
+ automatic operation
Maintenance and teaching mode: adjust the speed percentage

20 % ) :
o during manual operation
-
@AUSE] Make the program running in automatic mode enter the pause

| | state.

Advantech LNC Technology Co., Ltd.
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alntain]

=

o

AUTO

B

These three buttons switch system modes:

Maintenance mode: Perform operation control of a single motor.
Usually used for the time of debugging.

Auto: Used to launch a program or to operate a specific action
on each page.

Teaching: Move with the coordinate system direction such as
"world", "work™, "tool" and "joint" as a reference.

2.5. Left function menu

]
Recor

Coor

ose

Stack

Proc

List

Edit

NC

The buttons displayed on the left are arranged as standard version of the function
d items, which can edit the page and add the linked function buttons according to
= | the application requirements.

p———{ | Each button is linked to the corresponding function page, and the description of
Comp | | each page is described in the following sections.

Advantech LNC Technology Co., Ltd.
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3. Common pages
3.1. Startup

When the system starts, the “Startup” page will be displayed first, through which you can see the
coordinate status of each axis. The number in the “Status” column represents the result of setting
the coordinates, 23 represents the completion of setting coordinates, and the remaining numbers
represent “Unsettings”, "Settings" or "Settings failure".

o [-1 |x 0.00]a] 11156]u 0.00 3
LNC orld|v]  ooo|e] 4722|v o.oo‘ Pos 10 .Marr" Reset | EMG
[z =10.00]c[ 7289[w] o0ol| 0.2 % larnin
Recor @ VPG
d | [Joint |[status |[ JointPos || caliPos |
‘ ] ‘ ‘ 23 ‘ ‘ -68.439 ‘ ‘ 0.000 ‘
Coor
‘ 2 ‘ ‘ 23 ‘ ‘ -34.576 ‘ ‘ -60.000 ‘ Auto Set Pos
Comp
ose ‘ JE] ‘ ‘ 23 ‘ ‘ -192.645 ‘ ‘ -240.000 ‘
Stack ‘ 14 ‘ ‘ 23 ‘ ‘ 0.000 ‘ ‘ 0.000 ‘
To Cali Pos
‘ J5 ‘ ‘ 23 ‘ ‘ 0.000 ‘ ‘ 0.000 ‘
Proc
‘ 16 ‘ ‘ 23 ‘ ‘ 105.104 ‘ ‘ 0.000 ‘
List
Edit 12 44 36
NC ‘ Reset Action Time ‘
Pe—

Automatically set coordinates:

Press this button in the automatic mode to automatically execute the program of setting the
coordinates.

Note 1: If the control mode is bus absolute, this function is unnecessary. Normally, the
coordinate reset will be completed automatically after each emergency stop state is released.
Note 2: The operation of setting the coordinates will be different depending on the use of
"absolute motor". If "absolute motor" is used, the set coordinates will directly read the motor's
encoder and convert it to the coordinates in the controller, there will be no actual mechanism
movement; If a "non-absolute motor" is used, there will be an actual mechanism movement to
find the reference point (origin sensor or Z-phase signal).

Back to the calibration point:
In the "teaching™ mode, the mechanism may gradually move toward the coordinates of the

calibration point when pressed, and stop when it arrives or is released.

Accumulated motion time:

Advantech LNC Technology Co., Ltd.
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This time will accumulate as long as any motor has an motion.

Reset motion time:
When pressed, the accumulated motion time can be reset to zero.

3.2. Permissions

‘Alarm
farnin

MchLock

1 [Manager] x
W
m

Now Level 0 [Operator]

| User | Description |

0 Operator

Now Level

1 Manager

Log Out

Designer

Passwordl
New Pwd | Change
Confirm |

This system is divided into five types of permissions:

0. Operator: end-user operator, responsible for operating the machine. This is the permission
preset when startup.

1. Manager: The management of the end-user, responsible for the editing and writing of the
program. Please ask the factory personnel for the factory default password.

2. Developer: Used by the motion process developer to write the motion process. Please ask the
machine factory for the default password.

3. Machinery factory: used by the machinery factory that manufactures robots, responsible for
robot debugging, origin calibration, limit and authorization settings. Please ask the machine
factory for the default password.

4. System level: used by the person responsible for system settings, responsible for the robot's
mechanism and motor parameter settings. Please ask the machine factory for the default
password.

Machinery

System

The default permission of the system after startup is the operator.

The method of login permission: Click on one of the manager, developer, and machine factory to
pop up the password input screen. After inputting correctly, you can see the functions that can be
performed.

Advantech LNC Technology Co., Ltd.
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Logout: Simply press the "Logout" button.

Change password: Enter the current password, new password, confirm password and press
"Change".

3.3. Coordinates

o[- x] o.oo]a] 11156]u] .00 Al3
orld|v] ooo|s| 4722[v] 000 Pos 10 Reset | EMG
- 210.000 1 = >
FromDe -1 |FromCur Reset Close Wor Wor oint
Measure [|Path Back )
| Default | Current | | WorldPos | WorkPos | ToolPos | | JointPos | | | jOiI“ItPOS |
X -40.343 -40.343 || X 0.000 -123.333 0.000 | 1 -68.439 It 0.000
Y = 1295.154 1295.154 || Y 0.000 -1295.402 0.000 | J2 -34.576 ]2 0.000
z 52.677 52,677 || Z  -210.000 -234.036 -210.000 [J3  -192.645 IE 0.000
A 7.977 7.977 || A 111.561  105.446  111.561 | )4 0.000 14 0.000
i,
B 1.271 1.271 || B 47.221 47.532 47.221 | J5 0.000 15 0.000
C -0.728 -0.728 || € 74.896 73.221 74.896 | J6  -105.104 16 0.000

SetAsDef| To Zero | To Cali | MPG | x1 | x10 |x100||| Teach ||| GetCur |~ GoTo

This page contains coordinate system display and setting, coordinate display, coordinate motion
function. When login with administrator or above and in the "teaching™ mode, all functions of
this page can just be used.

3.3.1. Coordinate system and settings

Advantech LNC Technology Co., Ltd.
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Preset bar: When startup, the system will set this set
value to the current work coordinate system. You can
enter a value on the content of the field.

Coordinate system bar: The value of the work coordinate
Elamiel, ol ElomCur N system currently in use, which can be entered in the
Default | Current | w content of the field.
x| 20343 -e0343ll x Select preset: re-apply the setting of the preset coordinate

system to the work coordinate system.

Y| 1295.154) 1295.134 4 ¥ Select current: Set the current world coordinates to the
coordinate system value. You can also click on a field
in the world coordinates to set the value of the field to
A 7.977 7.977 || A the current coordinate system.

Set as preset: Set the current coordinate system value to

z 52.677 52.677 || Z

B 1.271 1.271 B .
the default coordinate system for the next startup.
‘ 0728 i Origin : Move straight to the origin of the coordinate
setAsDefl To Zero | To Cali system (move when pressed and stop when released.)

Calibration point : To the calibration point position

marked on the startup page (move when pressed and
stop when released).

3.3.2. Current coordinates display

210.000 " Display current world coordinates,
ur Reset | Cl . .
U1l Measure ||Path Back 0s€ work coordinates, tool coordinates
| WorldPos | WorkPos | ToolPos || | JointPos | Span: Zero the current tool coordinates to
X 0.000 -123.333 0.000 | 1 -68.439 understand the distance of the
motion.
Y 0.000 -1295.402 0.000 | J2 -34.576 .
Note 1: From the tool coordinate
Z  -210.000 -234.036 -210.000 |J3  -192.645 information, the relative relationship

between the current point and the

A 111.561 105.446 111.561 | )4 0.000 . .
point when the span is pressed can
B 47.221 47.532 47.221 | J5 0.000 be known.
Note 2: When the "tool" of the coordinate
C 74.896 73.221 74.896 | |6 -105.104
selection is pressed, it is equivalent
cali| MPG | x1 | x10 | x100 | Teach to pressing the Span key.

Path rollback: system automatically

Advantech LNC Technology Co., Ltd.
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records the path that has been
traveled. This function can be used
to reverse back according to the path
that has traveled. In the automatic
mode, it moves when this button is
pressed and stops when released.

Reset : equivalent to the reset function on

the title bar

Close : Close window of coordinate page

3.3.3. Operation for motions

World ‘ Work ‘ Joint

| JointPos
J1 0.000
]2 0.000
13 0.000
14 0.000
5 0.000
16 0.000

GetCur H GoTo ‘

Coordinate selection:
You can select the coordinates of "World", "Work" and "Joint".

Coordinate input:

You can click the coordinate value field to input the value directly,
or press “Select Current” to bring the current coordinate value first,
and then modify it for specific items.

Move to coordinates:
Press "To" to move to the target coordinate value, and stop when it
is released.

Advantech LNC Technology Co., Ltd.
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L C ol -1 I¥] ooo|a] 11156]U]  0.00 H i
- orld| v o000|e| 4722]v 0.00 Pos 10 Reset
N Admin Iz =000[c| 7acafw] w00l X 1
Recor gy
d 43
Update | Ins M G R TCI AO AL DO DI Cancel
Coor ~ InputID | Descript | State |
N
Comp 200 zQu c = 20 %
ose -
201 MADUO ' ﬂ
Stack 202 Pause
ALUSE
203 zhuaqu wll
Proc
204  TPDW =
List 1 External Emg
42 Safe Area1 @ruio
Edit 1 i
43 Safe Area2 D
TCACH
NC 47 Machine Home @\
— | 50 Force Release Loy — |

This page displays system built-in resources along with user-defined resources.
DI : Digital input signal

DO : Digital output signal

Al : Analog input

AO : Analog output

TCI : Temperature sensing input

R : Register

G : G-code

M : M-code

Ins : Insert macro

Update: Used in the development phase of the developer to re-read the contents of definition
files of the resources.
Cancel: Close this window

Note 1: The sample files of the user-defined resource can be obtained from
ReconTool/File/language/UserString_0000.str

Advantech LNC Technology Co., Ltd.
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3.5. Alarm warning page

This page shows current and historical alarms and warnings.

pg]  c.00]u

0.00]v

00-50-56-31-7d-bd
192.168.19.200

AHMI

ALAI 8003001

ALAI 8003001

ALAI 8003001

ALAI 8003001

ALAI 8070100

ALAI 8003001

8003001 Software EMG

6843 0.00]u
3457 as]  o.0]v

00-50-56-31-7d-bd
192.168.19.200

20181219 223119 Software EMG

20181219 221619 Software EMG

20181219 95019 Software EMG

20181219 93919 Software EMG

Option Error:Total Used Hardware
20181219 93319 Number Exceeds the Maximun
Number

20181209 192809 Software EMG

Note 1: The user-defined alarm warning exists in ReconTool/file/language/UserAlarm_0000.str,
which can be downloaded and edited, and then uploaded to overwrite the original file. The alarm
range is from R29000.00 to R29049.31, and the warning range is from R29050.00 to R29099.31.

Advantech LNC Technology Co., Ltd.
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4. Introduction to basic concepts

4.1. Introduction to space coordinates (position and attitude)

The coordinates of the manipulator generally refer to the position and attitude of the end point.

Refer to the figure below, which is a six-joint manipulator with a schematic diagram of an
additional tool. The following is a description of the coordinates of the LNC joint robot:
Pbase (the origin of world coordinates) is defined in the center of the base. If you think of the
manipulator arm as a person, the direction of the XYZ axis is the same as the direction of our
well-known axis. The right side is +X, the front is +Y, and the above is +Z.

In addition to the position in space, the Ptool also contains the axis representing its attitude.
Pwork is designed to facilitate offline programming and to allow multiple groups of robots to
share the same set of machining programs. It also includes position and attitude axes in space.
World coordinates refer to the spatial position and attitude of Ptool relative to Pbase.

Work coordinates refer to the spatial position and attitude of Ptool relative to Pwork.

Advantech LNC Technology Co., Ltd.
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The Pbase, Ptool, Pwork, world coordinates, and work coordinates all include position and
attitude. The position in space is as commonly understood and commonly used (X, Y, Z), but the
space attitude is different and difficult to understand.
The space attitude is usually represented by (A, B, C). It has a specific rule, collectively called
Euler's rotation theorem, which is used to indicate the possibility of various directions. A more
detailed description can be found by searching the Internet for Euler’s rotation theorem. The

rules of Euler’s rotation theorem are not necessarily the same in each robot system.

LNC's Euler's rotation theorem is defined as ZXZ, and the universal is the right-hand rule, ie
Ais the angle of rotation around the +Z axis.
B is the angle at which the axis rotates (+X after A rotation).
C is the angle at which the axis rotates (+Z after AB rotation).
The figure below is an example:

l

Before rotation
(0,0,0)

Rotate 45 degrees
around Z
(45,0, 0)

Rotate 30 degrees
around X
(45, 30, 0)

Rotate 30 degrees
around Z
(45, 30, 30)

Advantech LNC Technology Co., Ltd.
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4.2. Various coordinates and their relevance

The system can adapt to a variety of robot types at the same time and uses the same coordinate
concept for development, please be clear, which is helpful for subsequent operations,
programming and development. Some special terms are as follows:

Motor coordinates: The actual coordinate value of the motor is independent of the coaction
between the mechanisms.

Joint coordinates: The coordinate value of the motor coordinate after the mechanism coupling
relationship is converted. (visual mechanism state in appearance)

World coordinates: The position and attitude of Ptool when the center of the manipulator base
is the origin.

Forward kinematics: An algorithm that converts motor coordinates to world coordinates.
Inverse kinematics: An algorithm that converts world coordinates to motor coordinates.

Mechanism coupling

Joint coordinates
Forward kinematics nverse kinematics

Mechanism type and size

World coordinates (points)

Work coordinates:
Converted from world
coordinates (points) through /7 K\

the work coordinate system

Work coordinate system Tool coordinate system
Reset when (span) pressed

World coordinates (points)

Tool coordinates:
Converted by world
coordinates (points) through
tool coordinates

Work coordinates Tool coordinates
(the value of span)

Advantech LNC Technology Co., Ltd. 20
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4.3. Fast moving

The motor of each axis is directly rotated to the target position according to the joint coordinates

of the target point, regardless of the motion curve. There are two types of quick instruction

applications:

1. There are no obstacles between the starting and ending points, as long as they can arrive
quickly:.

2. The attitude of the starting and ending points spans different quadrants, using when path
motions cannot be achieved.

Note: This instruction can be used when the 3rd or 5th joint of joint coordinate of starting and
ending points has a span of 0 degrees.

The change process of each joint is proportionally converted according to the difference between
the current and target joint coordinates, so that the target point can be reached most quickly, but
since the attitude change in the actual conversion process is related to the current coordinate, the
change process cannot be ensured. Therefore, it's necessary to be careful when using it.

4.4. Path motions

The path motion is a reference point for the path calculation of the Ptool. In addition to the
spatial position, the attitude change should also be considered. The guidelines for processing
path motions in the system are as follows

Path type Position track Attitude change
(command composition)
Linear Spatial linear According to the distance traveled,

the attitude is changed in equal
proportions.

(Starting point — linear point)

Arc transition Three points form a | Half of the arc is classified as the first
B spatial plane half and the other half is classified as
the second half.
The radius of the The first half changes to the attitude
transition circle can | of the transition point by the distance
(Starting point — transition be specified on the ratio, and the second half also changes

Advantech LNC Technology Co., Ltd.
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point — linear)

(Starting point — transition
point — transition point —
linear)

arc transition point.
Setting 0 means
using the default
value. If it is larger
than the maximum
possible radius, it
means using the
maximum radius.

to the end point according to the
distance ratio.

Three-point arc

(Starting point — midpoint of
the arc — linear)

(Starting point — midpoint of
the arc—-arc end point)

Three points form a
spatial plane

If the end point uses
the arc endpoint
command, you can
additionally specify
the angle that the arc
will around in total.

The midpoint of the arc can specify
the way the attitude changes.

1.

Three-point linearity: The starting
point, the midpoint, and the end
point are divided into two straight
lines to change the attitude.
Two-point linearity: Ignore the
midpoint's attitude and change the
attitude by the arc length ratio.
Three-point arc: The starting
point, the midpoint, and the end
point are divided into two arcs,
and the attitude is changed along
with the arc plane.

Two-point arc: Ignore the
midpoint's attitude and change the
attitude around the arc plane by
the length ratio of the arc.

Fixed starting point: fixedly use
the starting point of the attitude,
and the attitude of midpoint and
the endpoint are ignored

Starting point AB: The B value of
the starting point is fixedly used.
The A value changes with the
rounding angle, and A+C is the
fixed value.

Starting point ABC: The BC value
of starting point is fixedly used, A
value changes with rounding

Advantech LNC Technology Co., Ltd.
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angle

Center and arc

P

(Starting point — arc center —
linear)

(Starting point — arc center —
arc end point)

Three points form a
spatial plane

If the end point uses
the arc endpoint
command, you can
additionally specify
the angle that the arc
will around in total.

The center of the arc can specify the
way the attitude changes.

The attitude change refers to the items
2,4,5, 6, and 7 of the three-point arc.

Note: The attitude change has its practicality in some processing applications. Please select the
appropriate method according to actual needs.

Advantech LNC Technology Co., Ltd.
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5. Maintenance and teaching mode

5.1. Button names

Mode selection | Handwheel mode | Speed percentage Continuity
ampﬁ B CONT
o —
B +
| 50 %
@
|
Speed multiplier Coordinate system selection
@ xi X 10

IIDCI‘

1| W | ..

Motion buttons

Jo+/ IS+ J4+ | I3+ Je+) I+

Je-| J5-| J4-/| 13- | Je2- | Jl-

When the button light is on, it means that the button will work when pressed. If
it is not lit, it will not work.

5.2. Mode description

i

Maintenance mode: Rotate the motor, it can still move when the
preparation is not ready, and it can still run away from
the limit when the axis exceeds the limit.

2
8

Q
3
€
3

] |

Teaching mode: It operates according to the type of coordinates
required, and cannot enter the teaching mode when it
IS not ready.

By
B4

Advantech LNC Technology Co., Ltd.
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5.3. Differences between handwheel and non-handwheel modes

°MPG

=Y
L @ Non-handwheel

mode

MPG

&3

Handwheel mode

When the motion
button is pressed

The machine moves
immediately

It represents the axial direction of the
motion when the handwheel is rotated.

Direction control

Press different arrow keys

The handwheel rotates in the forward
and reverse directions.

Speed control CONT Speed multiplier x handwheel rotation
— rate
Select Contiguous
Speed multiplier x speed
percentage
Incremental ont * | Rotate grid by grid.
control —

Select non-contiguous

It moves some distance if
pressed for one click, and the
distance is determined by the
speed multiplier.

Position control
(e.g. "To" on
multiple pages)

"To" button moves when
pressed and stops when
released

Press "To" to enter the motion state,
when the handwheel rotates forward, it
advances, and when the handwheel
reverses, it retreats.

CONT

Note: The usual usage in non-handwheel mode is to use the ="| method when it is far enough

away from the target point so that the target point can be approached quickly; When the target

ONT
—
position is approaching, use the i; mode so that it can be accurately adjusted to the target

point.
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5.4. Coordinate system selection during motions

- - -
134+ Je+ JI+

i’ i
Je- || JI-

Depending on the selected coordinate system, the direction of XYZ motions is determined by the
selected coordinate system.

Joint coordinate system : Defines the decision based on the direction in which the

joint rotates.

Advantech LNC Technology Co., Ltd. 26
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5.5. Direction rotation in teaching mode

| C+| B+|
J6+/| JS+/| J4+

- - -
Jo- | J5- J4-

There are three ways to rotate the direction in teaching. You can choose the options that are
easier to understand according to the type of mechanism and personal habits. The options are as
follows.

Teach Rotate Mode Change ABC Value

Directly operate on the current coordinate ABC value of the selected coordinate system, which is
more suitable for the end axis of the orthogonal robot.

Teach Rotate Mode Tilt By Selected Coor

Rotate the XY Z axis of the selected coordinate system to maintain the same angle with the
coordinate axis and rotate in different directions.

Teach Rotate Mode | Tilt Always By Tool Coor

Regardless of the currently selected coordinate system, it is forced to change to the direction of
the tool. It can be imagined that people sit in the Ptool, the eyes are facing Y+ direction, the
joystick is in the hand, A+, A- is equivalent to the left and right of the joystick, which will cause
the tool to tilt in the X direction; B+, B- is equivalent to the front and rear of the joystick, which
will cause the tool to tilt in the Y direction; C+, C- means rotate in place.

Advantech LNC Technology Co., Ltd.
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6. Tools

The coordinates of the robot represent the spatial position and attitude of Ptool at end, but the
tool is installed after the robot is out of the machine, so there must be parameters to specify the
position and direction of Ptool, which is called the tool parameters.

The system provides four sets of tool parameter settings, each set of parameters contains six
items, where offset X, offset Y, offset Z describes the relative position between the Ptool and the
flange face, angle A, angle B, and angle C describe the direction of the point.

‘Alarm

Reset | EMG

farnin
d Tool
0 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
Coor | . 1 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
—
Comp 2 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
ose re
—| WorldDer | 0000 | 0000 | 0000 | 0000 | 0000 | o0.000 -
Stack
AdBlock | g 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | fEEEEE
Proc Current | 0,000 | 0.000 | 0000 | 0000 | 0000 | 0.000 n

- 1 Work Set

' [~ LG
: 0.000 0.000 0.000 |Get Pos1 0.000 S
Edit TZ T

' 0.000 0.000 0.000 ||Get Pos2 TEACH
NC ABC Obtain @\
Max TX and TY Change -> B=0, C change 180. |

Tool calibration steps

1. Click the tool number 0~3 to be corrected , for example ’ o

2. Click the item to be corrected and press

3. The robot moves to the attitude of the right figure, while a point is installed externally, and

BB
pressafter aligned.

4. The external point does not move, the world coordinates rotate C about 90
or 180 degrees, then XYZ moves, so that the Ptool is aligned again with the [ I

_ HU&:2
external points, press o

N - 0.000 - 0.000
5. Press, and to show the value.

|
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_ 0.000 0.000
Click the value on -:and-: to add the error to tool parameters.

TZ
Click the item to be corrected and press

After the robot aligns the points with the two attitudes as shown on the right figure, press

) R 351 2
respectively . Jand

3| - 0.000
Press and to see the value.
_ - 0.000
Click the value on to add the error to tool parameters.

If the direction of the Ptool is not parallel to the axis of the sixth axis, you need to set the
tool angle. First set the tool angle A, angle B, and angle C to 0.

_ ) ABC
Click the item to be corrected

Turn the direction of the Ptool so that the tool direction is
consistent with the direction of the world coordinates.

N . . .
Press and the system will automatically bring

in the value of angle A, angle B and angle C.

Advantech LNC Technology Co., Ltd.
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7. Point record

There are two types of point records: world records and joint records.
You can use the "joint record"” or "world record” command to program the position that needs to
be different due to installation. It is only necessary to re-calibrate the point record when the
actual site is installed, and it is not necessary to modify the programming content on site.

‘ I

o[- x]__ooo]a] 111s6Ju] 0.0 ‘Alarm
N ooofs| 47.22fv] 0.0 —
=210, 74.89 farnin

Recor
d
—+4 0 0 |ee Get World Rec 0 0 ee Get Joint Rec
Coor 1 1 r 1 1 ff
—_— X -1.453 n 239.553
Comp| 2 |2 ss 2 2 dd
ose | Y 433285 |—— 12 -53.482
1 3 |3 # 3 |3
Stack | ——— z 444312 |—— 13 -158.99
4 |4
A -141.338 5 |ls 14 0.000
B 0.000 6 e 15 0.000
C 141.338 7 7 g 16 209.057
8 8

NC 9 g To World Rec To Joint Rec

Record number Record description Record number Record description

selection 00~99 (point number editing) selection 00~99 (point number editing)

Get World Rec
: Update to the currently selected world record with current world coordinates

To World Rec
: The linear path is calculated according to the current position and the target

position.

Get Joint Rec
: Update to the currently selected joint record with the current joint coordinates.

To Joint Rec
: Move to the selected joint record position in a fast moving manner.

Note 1: The point record can be used as a coordinate system in addition to the point of operation.

Advantech LNC Technology Co., Ltd.
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8. Security point

During the running of the program, the initial position of the restarting program may be different
from the ideal starting position due to sudden power failure or reset. If the manipulator stops at a
point where interference may occur, start program rashly may cause a collision.

The setting of system planning five sets(0~4) joint coordinate check interval, five sets(0~4)
world coordinates check interval and the position interval can be set through the following page.

World Safe 0 0950/ 0.0 [Joint Safe O F
Comp| 1 | En (0961 19.0 |World Safe 1 0951(-69.3 |Joint Safe 1 § 50 o0
ose
—_— 2 En |0962| 0.0 |World Safe 2 2 En |0952| 0.0 [Joint Safe 2 H -
Stack ........................

3 En (0963 0.1 (World Safe 3 3 En |0953| 0.1 [Joint Safe 3 H @ AUSE

Proc 4 En (0964 0.0 |World Safe 4 4 En 09541 0.0 |Joint Safe 4 F n

List GetCur To Pos GetCur To Pos
—f

edie |[X| 0.0 [|a] o.0 J1| 0.0 |4 0.0
b—-—-a(Y | 335.2 B 0.0 ]2 0.0 J5| -100.0

NC 17T 100.0 ([c| o.0 J3| 0.0 |]Js| 0.0
— —

GetCur
. Get the current coordinate value and set it as the coordinate of the security point.

To Pos

- Move to the security point position (Moves when pressed and stop when released)

SafePos0 to Start Yes ]
Note 1 : can be set on the option page. If the robot's

point is wrong when starting, it will directly send an alarm to avoid the danger of
collision.
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Note 2 : When the program starts, you can check the position of the robot by checking whether

0950~0954, 0960~0964 are on, and give the appropriate path back to the safe starting
position.

9. Coordinate system

The coordinate system is mainly used to adapt to the position relationship between the robot and
the workpiece, including the offset and rotation and tilt of the work area. The system provides 10
sets of coordinate system records to meet the needs of multiple sets of processing areas.

The following figure can be divided into two areas, the left side is used to view the current
coordinate system record, and the right side is a three-point coordinate system method to help
calculate the positional offset, direction rotation and tilting of the coordinate system.

After the coordinate system is determined using three points, it can be stored in the coordinate
system record for use in the program.

‘Alarm

Reset | EMG

i[=<[>=

Jarnin
Get Cur Pos
X | 1172.593
Y | 319.685
Z | 2373.335
A 0.000
8] 0.000 A | 0.000
...................... C -74.750 B 0.000
c| o0.000
Get XYZ

Get ABC
SetAsNow

- bring the current world coordinates of the robot into the coordinate system

Get Cur Pos
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record.
SetAsNow ) )
: Set the selected coordinate system record value to the current work coordinate
system.
Get XYZ _ _ _ _
: bring the XY Z of the right PO into the coordinate system record.
Get ABC

: bring the "coordinate system attitude" ABC calculated from the coordinate
system on the right into the coordinate system record.

Principle and operation of three-point coordinate system
In mathematics, we can determine a coordinate system through three-point positions, where:

PO : origin of the coordinate system
P1 : the point on the main axis

P2 : point on the secondary axis (on the plane)

According to the difference of the actual workpiece or the direction of the action path, the main
axis may be a point on +X, -X, +Y, -Y, +Z, -Z, and the secondary axis is also the same, so 24
kinds of three-point definition can be provided.

After selecting the relative position of the object in the working area and the manipulator arm,

the three-point coordinate system can be set. The operation mode is as follows:

1. First select the origin PO and P1, P2 to be used as the basis for the calculation of the
coordinate system.

2. First adjust the robot to an appropriate attitude and align to PO, P1, P2.

3. According to the axial direction where P1 and P2 are located, click the upper axial selection
to switch the axis.

4. Press XYZABC below to align the Ptool to PO, then press "P0" to bring "Current World
Coordinates" into PO coordinates.

5. If you only intend to use the position of the offset coordinate system and do not intend to
change the rotation of the coordinate system, just correct PO.

6. Press XYZABC below to align the tool Ptool to P1, then press "P1" to bring "Current World
Coordinates" into P1 coordinates.

7. Press XYZABC below to align the tool Ptool to P2, then press "P2" to bring "Current World
Coordinates" into P2 coordinates.

8. The system automatically calculates the attitude of the coordinate system.

Advantech LNC Technology Co., Ltd.
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10. Introduction to operation interface of program page

10.1.

Teaching mode

n Ix]  ocoo]a] 11156]u uno
LNC orld| Y ooole] 47az|v ooo Pos 10 Reset | EMG
I[z] -z10.00fc] 7489w o0.00]| X
Recor . @Vre
d 1108.tch 18 Save |BlockOP | Record BasicCmd ExtCmd | ProdAct e
— |
1 2 m z Fast ~|Absoli|~ 0
Coor § J +
—2 % Fast ‘A | | Setvalue | Curvalue |
Compf; 3 Line Va2 n 0.000 -68.438 20 %
ose
—4 4: Delay N ]2 0.000 -34.576 -
Stack -
5 5: Line 3 -89.999 -192.644
Near J @AUSE
Proc |6 & Fast 14 0.000 0.000 [ ] ]
7T Line _V_ J5 -88.333 0.000 |[eggr=nin
List s & Delay v 16 -0.001 -105.104 @
9 9 Line b ¢ [ AT
Edit Get Cur Speed | 0 |/
10 10: Fast ! v pee m t--—4
EEE |
NC | petail | 1~N | cut Copy | Paste | Up Dn Backward Forward | Step oK @\
—

10.1.1. Block operation

Start column, end column: After selecting a
column in the list, press the two buttons to set
the processing range.

All columns: select all columns

Record BasicCmd ExtCmd | ProdAct

DEKUP Cut: Cut all the contents in the setting range and
put them in the internal clipping area.
BES'" L] H Ebd Row ” All Copy:Copy all the contents of the setting range
] | ] | and put them in the internal clipping area.
Cut | Copy | Hasioss piticuor Paste : Paste the contents of the internal clipping
X Y Z it i
) ) ) ‘ Offset ‘ area onto the position of the selected column in
the list.

Cg FastSpeed ‘

Cg PathSpeed ‘

Offset XYZ: Offsets all the items of "world
coordinates" and "work coordinates” in the set

O File

End

Export

range from the set value.

Modify speed: Change all the commands
including the speed field in the setting range to
the input speed value.

Export: Export the current file to G file, O file
or insert file.

Advantech LNC Technology Co., Ltd.
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The recording function is mainly for the
convenience of quickly teaching a motion

BlockOP = Record BasicCmd ExtCmd | ProdAct

path, so only a few path commands and output
control commands are placed on the screen.

x Select Coor Joint Coor
On the list of programs, after selecting the
Cen Pass Fast " : .
position where the recording command is to
End Mid Line be inserted, click the button on this screen.
After moving the robot to the preset position,
Dutput I 201 On OnAutoOff1 )
press the action to be performed to move to
Delay | 500 Off OnAutoOff2 this position. This process is called
"recording". Because each robot position has a
InPos | Delay | 5 o 1ce lonAutooffa | | variety of coordinate system representations,
the recording is directly using the coordinate
system used in the current teaching, or
specifying which coordinate system to record.

Keys Record command | Command parameters

Select coordinate | Select coordinate | The coordinate system selected is used as the

system system recorded coordinate system.

Fast path Fast path If the "Select Coordinate System™ function is not

Linear path Linear path on, the coordinate system of the teaching motions

Arc midpoint Arc midpoint is used as the recording coordinate system to

Arc transition Arc transition generate a command line that moves to the

Arc center Arc center current position.

Arc end Arc end If the "Select Coordinate System" function is on,
the coordinate system selected at rear is the
recorded coordinate system.

In place In place Range of in-place

Delay Delay Delay time

ON Set O Different setting states

OFF

ON pulse

ON background OFF1

ON background OFF2

ON background OFF3

Advantech LNC Technology Co., Ltd.
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BlockOP | Record BaSIECmt ExtCmd | ProdAct
Mark Jump IJump | RJump
Wait I Wait R Set O SetR
Delay InPos Call G

Skill DynPos WorldRec| JointRec
Coor Cen Pass Fast
End Mid Line

The basic instructions include the flow control
class, waiting class, state setting class, and the
motion instruction.

After clicking one of them, the item details of
the item will appear for editing. After editing,
press "OK" to add the instruction to the program
list.

The following sections are described in detail.

10.1.4. Extended instruction

BlockOP | Record BasicCmd ExtCmd

ProdAct

Tool

Space

Coor

Work Rev

ensor 5to

SafePos

Flow Ctl

Soft

FileCall

Exf

Matrix

Stack

PathGen

Add Axis llandshakelPick-Place

mfirm Sig|lFind Coor

Extended instructions contain some common
features, either to make the program list easier to
read, or to include a composite motion flow in a
single instruction.

After clicking one of them, the item details of
the item will appear for editing. After editing,
press "OK" to add the instruction to the program
list.

The following sections are described in detail.

10.1.5. Editing columns

Detail

1-N

Cut

Copy | Paste

Up

Dn |Backward Forward | Step OK

Detail: It can be used to switch the display mode of the program. There are three types: detailed,
simple, and G code.
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1~N : Re-arrange the order in the description based on the column number of the program. The

main purpose of this motion is to let the operator understand the order of the operations,
so that when the insertion position is mishandled, it is convenient to know how to adjust
the order of the program lines.

Cut : Cut the contents of the selected column and paste it into the internal clipping area.
Copy : Copy the contents of the selected column and paste it into the internal clipping area.

Paste : Paste the contents of the internal clipping area onto the position of the selected column in
the list.

Up : Moves the currently selected column up.
Down : Moves the currently selected column down.

Back : If the current position is matched with the selected command line, pressing this button to
let the robot return along the path until the previous command point.

Forward :If the current position is matched with the selected command line, pressing this button
to allow the robot to forward along the path until the next command point.

Single-step : Move the robot to the position where the command line is currently selected.

Description: The single step, forward and back functions are especially suitable for
confirming the accuracy of the track and speeding up the debugging program.

Advantech LNC Technology Co., Ltd.
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10.2.  Automatic mode

1 [ [ 11156]u
orld| Y L\ B[ ara2|v
[z[=70e | €[ 7assfw] 0.2 %
MPG
“eg‘" 1108.tch 1(3 Save / @
1 Fast:Joint Coor, Soft=0, Speed=0, X=0.0, Y=0.0, Z=-90.0, r;
Coor +
2 Fast:Joint Coor, Soft=0, Speed=0, X=-70.1, Y=-24.1, Z=-*
c:s“;P I- Line:World Coor, Soft=0, Speed=0, X=600.0, Y=221.0, [ 20 %)
4  Delay:300(ms) H
Stackls | ine:world Coor, Soft=0, Speed=0, X=600.0, Y=221 —
Proc 6 Fast:Joint Coor, Soft=0, Speed=0, X=-94.8, Y=-22.7, [ 1]
7 Line:World Coor, Soft=0, Speed=0, X=600.0, Y=-45.6, Z=35.1, A=-0.1, B=+~ PR AaIntaln
List |8  Delay:300(ms)
19 Line:world Coor, Soft=0, Speed=0, X=600.0, Y=-45.6, Z=143.4, A=-0.0, B--
Edit
t=0, Speed=0, X=-5.2, ¥=-7.3, Z=-145.1, A=-1.8, B=-1--
NC Start

1

10.3. Process of editing and running the program

10.3.1. Creating or opening a file

Clicking on the block of file name to pop up operation page of program files, through which to
create, save, and open the program files.

x]__o00]A u E
[v[ ooofe] 47.22] Reset | EMG
2] -21000]c] zasafw]
1 1 ﬂ E .tl:h Filter
Filename | | DateTime
*urrent Nam{ 1108.tch |
1 :1025.tch 1924 {@= 108 25 22:03:08 2017
I N & Power on Load
2 |1108.tch 2924 iE= 118 810:56:22 2017
3 |1117.tch 1324 iBER 118 17 14:117:38 2017
|| Delete Selected file
4 |123.ach 400 87 95 29 10:39:50 2018
5 |3000FF.tch 600  ifl7< 9H 29 16:36:42 2018 ‘ | \tch |
6 |6666.tch 3000 iE— 8 610:47:50 2018
|| Save as Create
7 |7771ch 1624 iBF 78 14 16:58:58 2017
8 |888.tch 1424 8= 68 26 11:57:16 2018 Cancel Open
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10.3.2. ""Record"" continuous track and 10 motion

1. Switch to teaching mode and click Record
2. Move the robot to the target position with a button

or handwheel
3. Set "Select coordinate system"

4. Click on the line or other action command

o

Repeat steps 2~4 to complete the action flow.

BlockOP | Record

BasicCmd| ExtCmd | ProdAct

% Select Coor ‘joint Coor -

‘ Cen ‘ Pass ‘ Fast

‘ End ‘ ‘ Mid ‘ Line
Dutput Il 201 On OnAuto Off1
B 30 Off | OnAutoOff2
InPos | Delay | o pyise | DnAutoOff3

10.3.3. ""Step™, ""Forward", "'Back"" function confirmation and correction track

1. The robot can be reached on the
trajectory by pressing the Step to
execute the selected command
line.

2. Pressing forward and back allows
the robot to move along the
trajectory to the next command
point.

3. If the trajectory is deviated, you
can adjust the position, then press

0 [-1 Ix] c.oo]a] 11156]u um|
LNC orld|y ooo|s| 4722|v 0.00 Pos 10 Reset| EMG
[z] -210.00]c] 7289fw| o.00]f X 1
Recor - foaci @rPe
d 1108.tch 18 Save |BlockOP | Record |BasicCmd ExtCmd | ProdAct @
1 2: Fast | — i = - -
o _A. Line IAhsoll IWorId Coi I 0 ‘ +
—q? % Fast A | setvalue | curvalue |
Comp |37 5. _ N X 600.007 0.000
ose
—4 4: Delay N\ Y 221.041 0.000
stackf, g Line S z 60.068  -210.000
Near
Proc 6 6: Fast A -0.058 111.562
7T Line v B 1.667 47.220
List la & Delay A c 0.058 74.896
— . V|
9 9: Line .
Edit Get Cur Speed | 0 |/
10 10: Fast ! “ pee m
NC | petail | 1~N | cut Copy | Paste | Up Dn Backward Forward | Step 0K
—

Get Cur
|: and archive, then continue to use the Forward and Back to test to correct the

trajectory.
10.3.4. Handwheel run test

1. Cut to automatic mode and select the handwheel.

2. Press Start to rotate the handwheel to let the program run at the speed of the handwheel.

3. If you think that the program does not work as expected, you can reset the program and then
switch to manual mode to adjust the program.

4. After the adjustment is completed, execute the single step to the command line that the test

just interrupted.
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1 Fast:Joint Coor, Soft=0, Speed=0, X=0.0, Y=0.0, Z=-90.0, A=0.0, B=-88.3, - :

Fast:Joint Coor, Soft=0, Speed=0, X=-70.1, ¥Y=-24.1, Z=-125.0, A=-3.1, B=-~ | —
Llne World Coor, Soft=0, Speed=0, X=600.0, Y=221.0, Z=60.1, A=-0.1, B=-- A
4 Delay:300(ms) A
5 Line:World Coor, Soft=0, Speed=0, X=600.0, ¥Y=221.0, Z=151.7, A=-0.0, B+~ N

ear

6 Fast:Joint Coor, Soft=0, Speed=0, X=-94.8, Y=-22.7, Z=-130.6, A=-3.7, B=-- _ .
7 Line:World Coor, Soft=0, Speed=0, X=600.0, Y=-45.6, Z=35.1, A=-0.1, B=- v
8  Delay:300(ms) |

) v
9 Line:World Coor, Soft=0, Speed=0, X=600.0, Y=-45.6, Z=143.4, A=-0.0, B--- grm—
10 Fast:Joint Coor, Soft=0, Speed=0, X=-5.2, ¥=-7.3, Z=-155.1, A=-1.8, B=-1:- !
Detail i GCode | 47 |/ 0 Cycle Here Start

5. Switch to automatic mode again.

e ool
6. Click _____tochangeitto :

7. Press Start to continue the unfinished run test.
10.3.5. Operation observation of ""Repeat"*

Cycle Repeat
1. Click ~tochangeitto .

Close the handwheel.
3. Start the program, observe the effect of repeated running, and continuously adjust and
optimize to the best.

Advantech LNC Technology Co., Ltd.
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11.1. Basic instructions

BlockOP | Record Basic€md ExtCmd | ProdAct
Mark Jump IJump | RJump
Wait I Wait R Set 0 SetR
Delay InPos Call G
Skill DynPos WorldRec| JointRec
Coor Cen Pass Fast
End Mid Line
11.1.1. Process Control
Mark
Set the label of the command line for the reference
of skipping setting.
Mark 0
JudgeWhen(BlockLeft) 0
Jump Row Type Absolute -
Skip directly to a line. | RowID/Num Relatie
ar
Line number type: RepeatTimes [ -25tJump
Absolute line number: (ie the actual program
line number). Row Type Absolute v
Relative line number: (relative to the current Row ID/Num 0
line of line number, for example, currently
i L. i Repeat Times 0
line 8, -4 means skipping to the 8 - 4 = line

Advantech LNC Technology Co., Ltd.
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4).
Label: (ie the label column set previously)
Last skip: Return to the next line of the last
calling skip command.

Line number / lines: refer to skip mode

Times: Repeat the times of this skip action

IJump JudgeWhen(BlockLeft) 0
Skip to the specified line when the conditions of | dieiri i 0 off
or A meets the requirements.

No: number of point | Status Off v

Value: When the state of point I is in accordance

with this setting, the skip action is performed. |

Skip mode: refer to skip command L \Osolute )
Row ID/Num 0

R Jump JudgeWhen(BlockLeft) 0
When the condition of R matches, skip to the ==ED 0 0
specified line. 0 —
No.: R value number CmpRule  Equal M
Comparison method: CmpTo Const -
Value: Constant (fixed value), R value (refer to the Value 0 0
content of another R value). Right box (constant RowType  |Absolute N
value / R value number) cow I0/Nam 0

Skip mode: refer to skip command

Advantech LNC Technology Co., Ltd.
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Wait I JudgeWhen(BlockLeft) 0
Continue operating after waiting for | to match the torAlb 0 off
status |
Number: number of point | status Off
Value: When the status of point I is in accordance Cp L5 0
with this setting, the next action is performed. Wait 0 ms
Waiting: The longest waiting time. Fail Do Keep ON |
Failure processing: processing after waiting time Alarm . .

Wait R

JudgeWhen(BlockLeft) 0
Continue operating after waiting for R value to
match the status Reg ID 0 0
No.: R value number
Comparison method: CmpRule | CmpTo Value
Value: Constant (fixed value), R value (refer to the ==|' LIESEN 0
content of another R value). Right box (constant Wait 0 o
value / R value number) —_— Keep On |
Skip mode: refer to skip command Ao ) )
Waiting: The longest waiting time.
Failure processing: processing after waiting time

Delay
Moves after waiting time
Delay: The time need to wait Delay 0 me

Advantech LNC Technology Co., Ltd.
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InPos

Move after waiting for arriving the position
Arriving: 1/1000 degree, or 1um

Note: The range of arriving will only be checked — . "
after the commands have been sent. So, setting a
very large value may not have the desired effect.
11.1.3. Status setting
Set O
Output ID 0 off

Set the status of point O

Number: the number of the point O — P—
Value: Off, On, commutation (change to another | |
state based on the current state of the point O)
Wait: Set how long to wait before executing the Wait 0 -
next line.

Set R

Set the content of R value
Number: the number of R value
Type of value:
Absolute: directly set the content of the R

Reg ID 0

value to the content in the "Value" field. Value Type
Relative: Accumulate the content of the Value L 0 0
field based on the content of current R value. e 0 e
No.: Set the R value of the specified R number " Wait Write, -Z:Fast Write

in the Value field to this R value.

Add 1 to the circulation: Add 1 to the current

R value and set it to 0 when the value is

greater than the set value in the Value field.
Value: Reference mode description
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Waiting: Set how long to wait before executing the
next line. When this value is filled in -1, the system
will wait until the previous command is executed,
and then continue to interpret, which can be used to
avoid synchronization during the motions, but it
may make the motions less continuous. When set to
-2, it means to write immediately, not to write until
the motions arriving to this line.

11.1.4. Motion command

WorldRec

Record number: based on the record number. Rec ID 0 ce Absoll|~
World record: Display the value of the world record WorldRec | hange/Rel|Cur World
directly based on the record number. X -1.453 0.000
Current world coordinates: Display currentworld | | Y  433.285 0.000
coordinates. Z 444312 -210.000
Point type: fast, linear... A 0.000 111.562
Flexibility: input blank or 0~5 (corresponding to B 0.000 47.220
the setting of debugging page) C 0.000 74.896
Speed: If the speed is 0, it means the default linear
speed is used. Line ~| 0 Speed 0 /m
-1~-100 represents the percentage of the set speed
in the debugging page.
JointRec
Record number: based on the record number. Reclb ] © e Absol -
Absolute/Relative: The input value in the i J““;'.‘:;D hange/Rel| c“_';fﬂ';y
"Alternate/Offset” column is absolute or STh 5050 T
relative and can be used to change an element
in the coordinates. 13| 90000 192644
Joint record: Display the value of the Joint record ) 0-000 0.000
directly based on the record number. 15 ~20.000 0-000
Current joint coordinates: Displays the current joint Ie 0.000 -105.104
coordinates. Fast «| o |/ Speed | 0o |/m

Point type: fast, linear...
Flexibility: input blank or 0~5 (corresponding to

Advantech LNC Technology Co., Ltd.
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the setting of debugging page)
Speed: If the speed is 0, it means the default
moving speed is used.
-1~-100 represents the percentage of the set speed
in the debugging page.

Coor éDirect Set XYZABC -
| | Set Value Use Value |
There are many ways to set work coordinate X
system, as detailed in the sections. v
z
A
B
C
Skill
Set whether to use special movement when the path
moves.
Stop process: If there is a process started, this
command will generate a linear path from the
process offset position to the original
e Pattern -
position. |
Start process: If the process is not started, this Skill Coor  |World Coor -
command will generate a linear path that Pattern Type | Circle -
moves the current position to the process
offset position. If the process is already Range 0.000
enabled, this command will generate a linear Interval 0.000
path that moves the current process offset .
N . Init Dist 0.000
position to the new process offset position.

Process coordinate system: The coordinate system
on which the process path is based.

Sample type: There are three types of winding,

moving back and forth, moving left and right, and

can be expanded according to actual needs in the

future.

Moving range: The swing range, that is, the

maximum distance from the original path.

Advantech LNC Technology Co., Ltd.
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Paragraph distance: The position of the swing is
repeated after every certain paragraph distance on
the path.

Initial movement amount: The amount of

movement at the beginning of the process when the

movement distance is 0.

Dynamic process: Same as Start, except that the
parameters of the process are determined by
the content of the R value.

Note: When using this function, the actual
calculated process offset value must be
smaller than the “Max Range of Process”
column in the “Options Page/Run”, otherwise
the alarm will pop up.

Cen Pass Fast

End Mid Line

Absolute/relative: The content representing the set

value is either absolute to the selected coordinate

system or relative to the current coordinate of the

target coordinate system.

Coordinate system: the coordinate system used to
represent the contents of the set value

Flexibility: input blank or 0~5 (corresponding to
the setting of debugging page)

Set value: XYZC

Speed: If the speed is 0, it means the default

moving speed.

-1~-100 represents the percentage of the set speed

in the debugging page.

Set to the current: Fill the current coordinates of the
coordinate system into the set value
according to the selected coordinate system.

Cen - Absol -| World Coi-| 0

|.SetVaIue | Cur Value |

N @ > N =< x

0.000
0.000
-210.000
111.562
47.220
74.896

Get Cur||3PLinear

|v Speed 0 |/m

Advantech LNC Technology Co., Ltd.
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DynPos

Absolute/relative: The content representing the set
value is either absolute to the selected coordinate
system or relative to the current coordinate of the
target coordinate system.

Absolute |v EWorld Coor§| -

Coordinate system: the coordinate system used to X [RegID| RegVal | Cur ';?;00‘
represent the contents of the set value v 0.000
Number of XYZC set value: Source buffer for . 575000
obtaining XYZC coordinate information. If
this field is blank, it means that the previous A 111.562
coordinates are used. B 47.220
JIPoint type: fast, linear... c 74,896
Flexibility: input blank or 0~5 (corresponding to Line - 0 Speed 0 lm
the setting of debugging page)
Speed: If the speed is 0, it means the default
moving speed is used.
-1~-100 represents the percentage of the set speed
in the debugging page.
11.1.5. Function module calling
Call G
Call G code built-in by the system or manually maker_macro_g 0

written by the developer to provide greater
flexibility

Parameter A(#1) : The first parameter to be
transmitted to the G-code.

Parameter B(#2) : The second parameter to be
transmitted to the G-code.

Parameter C(#3) : The third parameter to be
transmitted to the G-code.

Parameter D(#4) : The forth parameter to be
transmitted to the G-code.

Parameter P(#16) : The fifth parameter to be

FastMove(L:CoorXYZABC:Pos)

Param A(#1)

Param B(#2)

Param C(#3)

Param D(#4)

Param P(#16)

Param L(#12)

Advantech LNC Technology Co., Ltd.
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transmitted to the G-code.
Parameter L(#12) : The sixth parameter to be
transmitted to the G-code.

Advantech LNC Technology Co., Ltd.
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11.2. Extended instructions

The extended command currently contains 18 practical process packages. The contents of many
task packages need to be combined with additional page settings. Because there are many scopes,
this document contains detailed instructions for the instructions and pages. Please ask the
machine for instructions.

BlockOP | Record BasichdéExtCmd ProdAct

Tool Space Coor Work Rev

ensor Sto| SafePos | Flow Ctl Soft

FileCall Exf Matrix Stack

PathGen | Add Axis landshak¢Pick-Place

mfirm Sig|Find Coor

Tool
Tool 0 - Any Tool =
Tool 0
Tool 1 OffsetX mm
Tool 2
Tool 3 Offsety mm
Tool 4
Tool 5 Length mm
Tool 6
Tool 7 Tool A deg
Assign Tool Set
Tool B deg
Tool C deg
Wait Action Finish 1Yes/ONo
- - Wait Action Finish 1Yes/ONo
Used to dynamically switch the tool groups set
in the tool page, or dynamically set the desired
tool parameters.
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Space

lZone 0 -

Zone 0
Zone 1
Zone 2
Zone 3
Zone 4

Smart Start(Active Block)
Used to dynamically switch the preset range of
points in the limit page to avoid operation or
programming errors and exceed the allowed
active space.

Zone 1

Coor |

[Caar 0 \

Coor 0
Coor 1
Coor 2
Coor 3
Coor 4
Coor 5
Coor e
Coor7
Coor 8

It is used to dynamically switch the coordinate
system record set in the coordinate system
page. The use can easily see the current
coordinate system in the program list.

Coor 3

Wait Action Finish

1Yes/ONo

Work Rev

Enable Work Reverse -

Enable Work Reverse
Disable Work Reverse

It is used in applications where the robot
clamps the workpiece for path editing, such as
polishing.

When the working coordinates are reversed,
the three-point arc of the workpiece surface
can be realized, which can greatly reduce the
number of teaching points.

Enable Work Reverse

Advantech LNC Technology Co., Ltd.
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ensor Sto I Stop(World) =
Distx mm
lI Stop(World) vl -
I Stop(World) — mm
I Stop(Work) DistZ mm
I Stop(Tool)
Tora l.lE-Stu (Wnrld) 5peed mm/min
TorqueStop(Work)
TorqueStop(Tool) 170~73:Maskval
It is used to stop the action when the sensing 170~73:TrigVal
signal changes during the motion, for example
the raw materials stacked by the punching
machine, as the quantity decreases, the suction
position changes. It can be judged whether the Torquestop(World) N
reclaiming position is reached by the sensor
. DistX mm
mounted on the tool during the process of
lowering the reclaiming. Disty mm
DistZ mm
Speed mm/min
AxisID(1~9)
TorqueRatio %
SafePos
WorldSafePosCheck \
lw::rIdSafePasCheck -
WorldSafePosCheck
JointSafePosCheck
ToWorldSafePos
ToJointSafePos
Smart Start(WorldSafe)
Smart Start(JointSafe)
SafelD 0~4

With the settings in the security point page,
check whether the current position is within the
range of the security point, and provide the
function of moving the position of the security
point.

Advantech LNC Technology Co., Ltd.
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ToWorldSafePos

SafelD 0~4
Speed mm/min
SoftLevel 0~5
Flow Ctl Proc Pause -
[PI‘DC Pause 'l
Proc Pause
Torque To Start
WAIT I TIMEOUT SEND WARN
Provide three methods to control the program
f|0W Torque To Start -
Program pause: put the program into a pause
state
Wait for the torque to reach the start: the
action is in a waiting state until the torque
of a certain axis arrives, and then continue AxisID(1~9)
to run the subsequent action. TorqueRatio %
Issue warning when Wait | timeout:it is
equivalent to Wait | command, but if the
waiting time is exceeded, a warning signal will
be issued. WAIT I TIMEOUT SEND WARN -
I0RANO.
VALUE TURN TO 0OFF/10N
WAIT TIME ms

Advantech LNC Technology Co., Ltd.
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Soft

lSaft Level(Default) -

Soft Level(Default)
Soft Level 1
Soft Level 2
Soft Level 3
Soft Level 4

Dynamically switch the flexibility settings in
the debugging page

Soft Level 3

FileCall

l ProclList -

ProclList
O_File

You can call the program login the program list
page, or the O files exported from the block
operation.

ProclList

ListID

0~19

O_File

OFileID

Advantech LNC Technology Co., Ltd.
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’ Exf ‘ LoadExf -
-LoadExf ~
LoadExf
ExfMillin
EfooIishi;ng
The image files login the map files list page ExfID 0~19
can be loaded, and the path directly from the
image file to the corresponding processing
action is operated by the system.
ExfCutting v
Speed mm/min
TipDist mm
TipDir deg
ExfOffsetX mm
ExfOffsetY mm
ExfRotateC deg
Matrix Action -
l Matrix Action vl MatrixiD 02
Matrix Action
@ RD for X Offse
Match the settings of the matrix page to RID for Y Offset

perform related actions.

RID for C Offset

Advantech LNC Technology Co., Ltd.
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MatrixFinish -
MatrixID 0-~-9
SendAlarm 0:N/1Y
ResetConter 0:N/1Y
Output O ID
Output A ID
Stack Action -
| Stack Action otackiD 0729
Stack Action
Use the settings of the stack page to perform CalRID P
related actions. *Run RID L
Stack Finish -
StackID 0-9
0.PDir/1.NDir D
CalRID P
*Run R1D L
Output A ID
SendAlarm O:N/1Y
ResetConter O:N/TY
Output O ID

Advantech LNC Technology Co., Ltd.
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PathGen |

Plat Bend Follow(Coor X on TBottom [/~

1 Start I
Plat Bend Follow(Coor X on TBottom ||~
|[Plat Bend Follow(::- on TBottom Linek DelayTime Sec
Used to generate the path of special BendTime sec
application.
Follow bending of bending machine: When the NotchWidth mm
folding machine bends the sheet metal, the NotchDeep o
robot must follow the path of the sheet metal
bending for movement.
IAdd Axis U Position -
Rela/Abs 0/1
[U Position - -
U Position Dist/Pos mm
V Position
W Position
Wait U Finish
Wait V Finish
Used for a command for positioning the Speed mm/min
additional axis separately when the additional
axis is not in motion with the body. :
Wait Done ONo/1Yes
Wait U Finish -
fandshake WaitAllow(EUROMAP67) -
WaitAllow(EUROMAP67) .] D 0-3
WaitAllow(EUROMAP67)
ReleaseRequest(EUROMAPE7)
CatchRequest(EUROMAP67)
Neanrward(EUROMAPET) ReleaseRequest(EUROMAP67) -
NeuBack(EUROMAP67)
DoneExchange(EUROMAPE7) D 0~3

Follow the EUROMAPG67 specification for the
signal communicating with the machine.
The system has four sets of peset machine

Advantech LNC Technology Co., Ltd.
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handshaking signals.
Pick-Place Pick -
World Record 0~99
Pick .
= EndEffector G Code
Pick
Place Enter Dist mm
Pick
Place | Enter Speed mm/min
The four instructions operate in the same way Leave Dist mm
and provide different names to facilitate the Leave Speed P
purpose of distinguishing their instructions in Action Set RID
the program list. Action Set R Value
Enable Comfirm Signal v
Enable Comfirm Signal v SetlD 0~4
Enable Comfirm Signal
Close Comfirm Signal Input 1D
Provides detection of four sets of signals. Sl on
When the command between the start and the
stop is running, if the signal of the I point is
detected to be inconsistent with the state that it Close Comfirm Signal -
should be, an aflarm will be |ssued.. B .
It can be used in the process of taking
workpieces to detect the use of falling
workpieces.
Find Coor
Find P1 -
[Clear P1P2P3 - Max Find Dist X mm
Clear P1P2P3
Find P1 Max Find Dist Y mm
Find P2 ——
Find P3 Max Find Dist Z mm
Cal H.. Offset+Rotate
Cal Space Offset
Cal Circle Center
When used in welding, the workpiece cannot Speed i
be accurately placed. It is necessary to touch
the surface of the workpiece through the
welding wire to know the true position of the
workpiece and set the actual work coordinate

Advantech LNC Technology Co., Ltd.
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system.

Cal H.. Offset+Rotate

InterSetion X

mm

InterSetion Y

mm

Result Start R

Advantech LNC Technology Co., Ltd.
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12.Use coordinate system to simplify programming and

maintenance

In addition to being used to calibrate the work area, the coordinate system can also be used as a
reference point for peripheral actions. By using the coordinate system, the influence factor of the
programming content can be reduced to only a few key points to achieve the purpose of program
sharing and convenient maintenance.

The following is a description of the applicable timing for various setting of the coordinate
system options:

Direct Set XYZABC :

Direct Set XYZABC
World Rec(XYZ)
World Rec(XYZABC)
Coor Rec

Instance XYZABC
Dynamic

Joint Record
Direct Set Joint
Direct Set G52
Dynamic Set G52

12.1. Setting XYZABC directly

Fill in the value of the coordinate system directly.
It is suitable for use when inputting values arbitrarily in the development environment or when
the coordinate system is fixed.

12.2. World Record XYZ

Set position (X, Y, Z) in the set world record number to "Work coordinate system", but set (A, B,
C)toO.

Applicable to the XYZ type of the base and the coordinate system does not tilt and rotate. In the
teaching mode, the position pointed by Ptool can be recorded as the origin of the coordinate
system.

12.3. World record XYZABC

Set the position (X, Y, Z) and (A, B, C) in the set world record number to "Work coordinate

Advantech LNC Technology Co., Ltd.
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system".

It is suitable for the purpose of loading and unloading. And it only needs to calibrate the point at
which the material of loading and uploading, then can be applied to the complete action position
of material of loading and uploading. The method is to first set the world record point as the
coordinate system, and then move to the position under the coordinate system, for example:

G54 02 P15 Il Set P15 as the coordinate system

G1 X0 YO0 Z10 A0 BO CO F3000 // Straight line to the position of Z10 of coordinate system
G1 Z0 F1000 /I Move slowly to the position of coordinate system Z0
G22 0201 S1 P100 // 0201 is set to On and waits for 100ms.

G1 710 F3000 /I Move up to Z10 position

12.4. Coordinate system record

Set the coordinate system record to "Work coordinate system".
It is suitable for applications with fixed processing tabletops, which can be used to calculate the
coordinate system by taking three points, such as coating adhesive, cutting and other uses.

12.5. Current position and attitude

Set the world coordinate position (X, Y, Z) and (A, B, C) when the program is executed to this
line to the "work coordinate system™.

It is suitable to perform multiple moves according to the position after moving to a certain
position while teaching the recording program, and if the point is modified later, all the
subsequent moves can be automatically adjusted based on the modified point.

This use is especially suitable for packaging into G code. As long as it is moves to the processing
reference point and then call G-code, a series of actions of the position can be completed. The
requirement for multiple reaming classes on one workpiece can effectively simplify
programming.

12.6. Dynamic position and attitude

The content is read from the set R value as the value of the "work coordinate system™.

It is suitable to match the visual system. The coordinate system converted by the visual result is
first filled in the R value, and the coordinate system value is dynamically captured by the
program.
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12.7. Joint record

The point position corresponding to the joint record is used as the "work coordinate system".

The system first converts the joint record to world coordinates and then brings it into the value of
the "coordinate system".

It is suitable for the condition that the tool parameters need to be dynamically switched but the
actual position of the object cannot be changed. For example, the multi-fork jaw of the palletizer
needs to be inserted into the groove of the roller conveyor to clamp the feed bag, but it cannot
affect the position of the clamping because of setting different tool parameters.

12.8. Setting the joint coordinates directly

Same as the previous option, except that the coordinate values are direct inputs and are typically
used for development environment testing.

12.9. Re-offset direct setting

Based on the current work coordinate system, the work coordinate value at a certain point is
converted to world coordinates to replace the original "work coordinate system". It's usually used
for development environment testing, or to simplify the repetitive coordinate conversion work on
the working path.

12.10. Re-offset dynamic setting

Based on the current work coordinate system, the work coordinate value recorded in the R value
is converted to world coordinates to replace original "work coordinate system".

It is suitable for resetting the coordinate system with the offset obtained after recognition when
the vision system is mounted on the end of the robot.

Advantech LNC Technology Co., Ltd.
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13.List

The list page is used to put program files into the list for easy recalling.

X 0.00 A 111560 0.00

0 -1 [ ]
N‘ : orld[y]  o.oofe] 47.22]v[ .00
[z] -210.00]c]| 74.88|lw] 0.0

Re;nr Selection |Del Select| 47 |, 0 Cycle
CODr 0 s l 10
Comp 1 1
asel 2 12
Stack || 3 13
4 3.tch l 14
Proc
5 l 15
List || g l 16
Edit 7 l 17
8 4.tch l 18
e 9 l 19
—

13.1. Put the program into the list

Filter ‘
N Filename Size DateTime
N\ | [urrent Nam* 1108.tch
1 [1025.tch 1924 i@= 108 25 22:03:08 2017
| . % Power on Load
. A 2 [1108.tch 2924 @= 118 8 10:56:22 2017
3. Select the file intended to put — ‘
3 [1117.ch 1324 @A 11A1714:17:38 2017
|| Delete Selected file
and press Open 4 |123.1ch 400  iB7% 98 29 10:39:50 2018
5 |3000FF.tch 600 iB7 98 29 16:36:42 2018 ‘ ‘ .tch ‘
6 |6666.tch 3000 iE— 88 610:47:50 2018
|| Save as Create
7 |777.4ch 1624 iBEH 78 14 16:58:58 2017
8 |888.tch 1424 iBZ 68 26 11:57:16 2018 Cancel | Open
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13.2. Select to execute

1. Switch to automatic mode
Click the program to be

executed to make It a blue Selection lDeI Select| 47 |/ 0 ’ Cycle Run Select
: : ]“LJ 10 |
background | mosteh 1 1 ]
. 2 l 12 l
Run Select 3 ] 13 ]
3. Press to execute the | |4 3.tch o | 14 o |
program. 5 l 15 l
6 l 16 l
Note: You can also use the binary ’ e 7 |
8 4.tch l 18 l
value composed of 180~184 to 5 l . l

represent the selected program, and
then use 155 to start the program.

13.3.  Appoint to execute

1. Switch to automatic mode

nn %] o.oo]a] 111.56]u]  o.00 Al3
Run Reserv LnC or it IR ros | 1o [ resei v
2. Press 0 execute Recor l N g

d Reservation |Del Select| 213 |/ ‘ 300 ||CurRow 3 ‘ @
the appomted programs In Coor (o | 1108.tch (o | o [10] 0 0 +
order. ’m‘ 1 123.tch 0 0 l 1 0 0
. Rl 2 0 0 l 12 0 o Ig
—y
3. The appointed number [ e | —
represents the order number of |~/ o | o || 0o | o
execution, 0 means not — ° 00 " | ° j@E
. List | g 0 0o ||18 0 0
scheduled, -1 means being 1 ol o |1 o | o I
executed, and >0 means the —8 0 | o |18 N =
i E 0 | o |[19 0 | o |[JiE
current order. 7 e

4. Press and hold the button of
appointed number for a
sufficient amount of time to
perform the appointment,
cancel the appointment, and if
it is in progress, you can pause,
and you can continue while
paused.

5. Number of executions:
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Represents the number of times
the program has been

executed , which can be

cleared after pressed and
released.

Note 1 : 1730~1749 correspond to the buttons of 20 appointed numbers, respectively, and they
operate in the same way.
Note 2 : O730~0749 corresponds to the status of appointment of the 20 sets of list program. It

is always on when it is being appointed, flash when it is appointed, and off when it is not

appointed.

Advantech LNC Technology Co., Ltd.

65



LNC

Joint Manipulator - Software Operation Manual

14.Composition of Program Modularization

The program page has multiple ways to call module files.

14.1.

Calling program files

Call the program files that previously placed in the list page.

BlockOP | Record BasichdéEﬂ:Cmdg ProdAct
T

Tool

Space

Coor

Work Rev

FnsorSta

SafePos

Flow Ctl

Soft

FileCall

a—

Exf

Matrix

Stack

PathGen

Add Axis

landshak¢Pick-Place

’mfirm Sig|

Find Coor

* B w L

1:
2:
3:

Fast
Fast

Fast

Save

BlockOP | Record BasicCma ExtCmd Prchct‘

123.tch 4
-

>»M

Near

lProcList

)

‘ ListlD |,1 | 0-19 ‘

\E§ K

Run Select

Selection |Del Sel 213 |/ | 300 ‘ Cycle
0 10 l
123.tch 11 l
2 g l 12 l
= l 13 l
: T m
s s g
6 1 16 l
7 l 17 l
8 l 18 l
9 l 19 l
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BlockOP | Record BasichdéExtCn'u;lé ProdAct Recor 123.tch Save |BlockOP | Record BasicCmd ExtCmd | ProdAct
F H P ———————————————————————————————————
Tool Space Coor |WorkRev| | Coor J
2 4: ProcList A
ensor Sto| SafePos | Flow Ctl | Soft ‘ c:;‘;p 3 Fast LQJ
4 2: Fast N
FileCall Exf Matrix Stack ‘ Stack u
5 3: Fast
Near
. - *
PathGen | Add Axis landshak¢{Pick-Place Proc ‘ OFilelD | 2000 | ‘
V) '
mfirm Sig|Find Coor List
A
2
Edit [!l
NC |petail | 1-N | Cut Copy | Paste | Up Dn Backyard Forward | Step OK
123.tch Save BIockOPI Record [BasicCmd ExtCmd/érodAct
y A
{:J Begin Row || End Row All
2 4: ProcList —— 7 7
3 1: Fast AJ /
4 2 Fast Cut | Copy | Pajle Mirror
) /
5 3: Fast Y 7 /
Near Offset
. o o || ¢
7/
v Cg FastSpeed /W Cg PathSpeed ‘
A
¥ -
[!1 0 File 2000 | Return Export
Detail | 1~-N | Cut | Copy | Paste | Up Dn |Backward Forward | Step OK
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Note: The exported files are the most basic format, which can save the program files from
being converted at runtime and the efficiency will be higher. The figure below is the content
exported by the above program, which is the G code format of text.

1

2

10

G1 L0 X64.309 Y969.058 Z274.585 A8.627 B9.868 C159.805 F20 KO

N2

G1 L0 X64.309 Y969.058 Z274.585 A8.627 B9.B68 C159.805 F20 KO

N3

G152 LO X67.666 Y980.552 Z272.598 A46.830 B9.869 C165.798 F20 KO DO
N4

G1 54 L0 X63.734 Y988.323 7269.585 A76.905 B9.B67 C165.792 F20 KO

N5

G1 L0 X65.819 Y1017.302 2269.592 A76.903 B9.866 C165.795 F20 KO
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14.3. Calling G files

BlockOP | Record i!asicC ExtCmd | ProdAct 123.tch Save |BlockOP | Record BasicCmd ExtCmd | ProdAct
Mark | Jump | IJump | RJjump l:J maker_macro_g 3000
2 5: O_File {X /
Wait1 | WaitR | SetO | SetR 3 & ProcList AJ Param AG#1) /
] 4 1: Fast A
P B(#2
Delay InPos Call G 5 2: Fast u AR 2 /
] Near
6 3: Fast : : Param C(#3) /
Skill DynPos (WorldRec| JointRec * AV Param D(#4) /
NA /
Coor Cen Pass Fast lVJ gty
Param L{#12) /
End Mid Line [!l /

DetailE 1~N | Cut | Copy | Paste | Up Dn Backwarg Fgrward | Step 0K

123.tch 6 Save IBIockOP Record BasicCmd Ext)!md ProdAct
- < {:J ‘ Begin Row H End RuwA All
2 5: O_File — | 7 | 7 Al
3 4: ProclList 7\ /
J
4 1: Fast { . J ‘ Cut | Copy | /aste Mirror
/
5 2: Fast N X ¥ z
ear Offset
6 3: Fast _ _ 0 0 0 ‘ ‘
¥ v
\_ J Cg FastSpeed Cg PathSpeed ‘
NA /
¥ :
[! O File 3000 | Return Export
Detail | 1~N | Cut | Copy | Paste | Up Dn |Backward Forward | Step OK
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Note: The incoming parameters when the exported G code cannot be connected to the calling of
upper layer can be achieved to receive parameters by writing the G code and run according to the

parameters.

maker_macro_g |

20000

SWA#HT)

£3B(#2)

£]C(#3)

S WD(#4)

£/PE16)

£HL#12)

G20000 A1 B2 C7 D9

A= #l g N
B> #2 L1 X0.000 ¥(#4-$2) FO
C-=> #3 2 Ll X Y (#4-#2/2) F§6
D-> #4 2 L1 X(-#) ¥ '
P> #16
L > #12
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15.NC Editing

This page is suitable for short modifications to the program. If you need lots of writing, it is
recommended to write at PC and then pass it to the controller.

— VY,
ncfiles | Save [Save/
GO01 X 20.027 ¥ -35.641 Z14.016 F100;)0 : | f
2 GO01 X 24.91 Y -35.182 Z15.441 P
3 G071 X 29.882 ¥ -34,982 Z 16.988 ﬁ
4 GO01 X 34.812Y-34.761 Z18.227 S
5 GO01 X 39.735Y-34.979 Z19.332 Q
] GO1 X 44,955 ¥ -34.761 Z 20.298 101
7 GO01 X 49.881 ¥ -34.102 Z 20.616 —
8 GO01 X 54.811 Y -34.542 Z 20.724 X;
9 G071 X 59.45 Y -34,981 Z 20.781
10 GO01 X 63.215Y-32.974 Z 20.785 g
GoUp GoDn| Cut | Copy Paste | Ins Find E
15.1. Types of files
’ ncfiles G Macro ‘ Ins Macro
Save NCFiles Folder Macro Folder Macro Folder
location
Rules of Avrbitrarily maker_macro_g1000 | maker_func_ins_macro1000
file names
NC Name of Start files Start No.
executing
page
External R17022~R17029=File R17004=1000
executing name C22=1
mode R23030=1
C0=1
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The O file also belongs to ncfiles, and its file name format is O plus four digits, for example

01234, which can be called with G65 P1234.

The G code format can be written as described in the last two sections.

15.2. Viewing and editing methods

Full screen

It is convenient to see more lines of
code.

When you click to edit, a soft
keyboard pops up.

Embedded

Reduce page jumps, click on the
line of code when editing, and then
type directly in the keyboard below

ncfiles 3DN.txt Save SaveAs Full EmbedRecord Typel
2 GO01 X 24,91 Y -35.182 Z15.441 liJ
3 GO01 X 29.882 Y-34.982Z16.988 lﬁJ
4 GO1 X 34,812 Y-34.761 218.227
5 GO1 X 39.735Y -34.979 219.332
6 GO01 X 44,955 Y -34.761 Z20.298 101
7 GO1 X 49.881 Y -34.102Z20.616
B GO01 X 54,811 Y-34,542720.724 v
9 GO01 X 59.45Y -34.981 Z 20.781 v
¥
10 GO01 X 63.215Y-32.974 Z 20.785 —
GolUp GoDn  Cut  Copy Paste  Ins Find [!1
ncfiles 3DN.txt Save [SaveAs| Full :Embed Record|Type1
1 =
2 GO1 X 24.91Y-35.182 Z15.441 —
3 GO1 X 29.882 Y -34.982 Z 16.988 {kJ
4 GO1 X 34,812 Y -34,761 Z 18.227
)
Cr | <- | -> |Back| Del Symbol @ # OK
101
D E F X Y Z G 7 +
AV 4
L M N A B C H 4 - L—J
™M
0 P Q I J K 1 * LV
R 5 T u V | W [Caps|| O / !l
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Record
Similar to the recording of the

program page, put some commonly

used instructions on the right side,

move to the point, click the

command button of Record, it can

automatically bring in the code.

ncfiles 3DN.txt |Save |5aveAsl Full lEmbed-Typﬂl

>»M

Coor(G54X) [Coor(G54P)

Fast(G00) | J-Rec(G10)

Line(G0150)| W-Rec(G11)

Pass(G0151)| Waitl(G20)

-
o
pury

1 GO1X 20.027 Y -35.641 Z 14.016 F10000
2 GO1X 24.91Y-35.182 Z 15.441

3 GO1X 29.882 Y-34.982 Z 16.988

4 GO1X 34.812Y-34.761 Z 18.227

5 GO1X 39.735Y-34,979 Z 19.332

6 GO1X 44.955Y-34.761 Z 20.298

7 GO1X 49.881Y-34.102 Z 20.616

8 GO1X 54.811Y-34.542 7 20.724

9 GO1X 59.45 Y -34.981 Z 20.781

10 GO1X 63.215Y-32.974 Z 20.785

GoUp GoDn| Cut Copy Paste| Ins Find

WK<

Mid(G0152) | WaitR(G21)

Cen(G0153)| Set 0(G22)

End(G01S4)| Set R(G23)

InPos(G09) | Delay(G04)

16.NC execution

This page can be used to run the machining path files (GM code) generated by CAM, or the files
exported by the program page, or the files edited manually by the user. These files must conform
to the G code format requirements of this robot system. For detailed G code and program syntax,

please refer to the last two sections.

00300 \‘cﬂde

[ D

X 0.000 G4 P500 Start Name

Y 0.000 N2

Z -210.000

G22 0202 S0 P1

A 111.562 Pause

B 47.220 N3

C 74.896 ——

Work Pos

X -123.333 Path Back

Y -1295.402

Z -234.036

A 105.447 D 1

B 47.531

C 73.221 ‘ 1 | 5 | 11 Start ID
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16.1. Runnable files

Start file name (NC file) Start number (insert file)
File folder ncfiles Macro
Format of file Avrbitrarily maker_func_ins_macro1000
name
File selection Click the File Name button and select | Enter the number of the inserted

the file. file

vuujy = 1 1

DXFZNC_05ACVL.NC I 1D | 1 ‘
il
Start button :
Start Name Start ID

16.2. Viewing mode

Program code Drawing
Dlsplay 1 To 1 00300 Code 1 To 1 00300 Draw
L T
G4 P500 Start Name Start Name
N2
G22 0202 50 P1 PeTED Pause
N3
Reset Reset
Path Back Path Back
1D | 1 D | 1
[ 1 ] 5 ] 11 l Start ID o.. | r.. Start ID
Option
P 1 5 11 D.. | R..
of - Set the relevant
Change | Switch the number of lines you can see. parameters of the display
Drawing Range Visible Tool Track EXF
. H H X Addr 0 0 0
Note: Because it needs to take CPU time oo [ oo | —
- 0.000 C Addr 0
for the system to update the displayed ‘ ] O B
Tool Shape Around Pos
lines, only five lines are displayed by om0 | AN shen o |
Radius ‘ 0.000 ‘ ‘ 0.000 ‘ “-“
defau It 0.000 ‘ 0.000 ‘ .
‘Ret rn‘ ‘ Divisor ‘ 0 ‘
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Drawing Range Visible Track EXF
0.000 X Addr 0 0 0
0.000 0.000 Y Addr 0 0 0
0.000 C Addr 0
Divisor 0 0 0
Tool Shape Around Pos
Circle 0,000 Limit Range Addr Show Limit
0
Radius 0.000 0.000
0 0
0.000 0.000
0
Divisor 0 Return
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17.Description of use of system G code

17.1. Fast moving (GO, G1T2), direct moveing (G1T4)

Code description

L: 0 world, 1 work, 2 tools, 3 joints. (default: work)

M: 0 absolute, 1 relative. (Default: Absolute)

X: coordinate X or J1.

Y: coordinate Y or J2.

Z: coordinate Z or J3.

A: coordinate A or J4.

B: coordinate B or J5.

C: coordinate C or J6.

U: coordinate U

V: coordinate V

F:Speed

K: flexibility 0~5

Note: When using T4, the set speed represents the space speed of the points. It is suitable to use
CAD/CAM to convert the point path into small lines and directly specify the space speed
between the two small lines.

Examples

GO0 X100 Y100 Z10 A0 B0 C39 F4000 Move to the position of the work

G1 T2 X100 Y100 Z10 A0 B0 C39 F4000 coordinates (100, 100, 10, 0, 0, 39) at
4000 deg/min

GO0 L0 X100 Y100 Z10 A0 BO C39 F4000 Move to the position of the world

G1 T2 L0 X100 Y100 210 A0 BO C39 F4000 coordinates (100, 100, 10, 0, 0, 39) at
4000 deg/min

GO00 M1 X100 Y100 Z0 F4000 Move to a position relative to the current

G1 T2 M1 X100 Y100 Z0 F4000 work coordinate (100, 100, 0) at a speed
of 4000 deg/min

GO00 LO M1 X100 Y100 Z0 F4000 Move to a position relative to the current

G1T2 L0 M1 X100 Y100 Z0 F4000 world coordinate (100, 100, 0) at a speed
of 4000 deg/min

GO0 L2 M1 Z-20 F4000 At a speed of 4000 deg/min, move to the

G1T2 L2 M1 Z-20 F4000 position relative to the current tool
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coordinate Z-axis-20

GO0 L3 X100 Y100 Z10 A0 BO C39 F4000
G1T2 L3 X100 Y100 Z10 A0 BO C39 F4000

Move to the position of the joint
coordinates (100, 100, 10, 0, 0, 39) at
4000 deg/min

GO0 L4 X100 Y100 Z10 A0 BO C39 F4000
G1T2 L4 X100 Y100 Z10 A0 BO C39 F4000

Move to the position of the motor
coordinates (100, 100, 10, 0, 0, 39) at
4000 deg/min

17.2. Path movement (G1, G1T5)

Code description

Linear (S0) Arc transition | Arc midpoint Arc center (S3) | Arc end point
(S1) (S2) (S4)
D Attitude change mode: Rotational
0: Three-point linear direction
1: Two-point linear 0: Set by point
2: Three-point arc (preset)
3: Two-point arc 2: Forced along
4: Fixed starting point the arc
5: Starting point AB 3: Forced
6: Starting point ABC reverse arc
R Bypassed angle
@) Output point
number
P Start point
distance
Q End point
distance
L 0 world, 1 work, 2 tools, 3 joints. (default: work)
M Absolute, 1 relative. (Default: Absolute)
X Coordinate X or J1
Y Coordinate Y or J2
Z Coordinate Z or J3
A Coordinate A or J4
B Coordinate B or J5
C Coordinate C or J6
U Coordinate U
\Y/ Coordinate V
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W Coordinate W

Speed

Al T

Flexibility 0~5

Note: T5 is the default value of G1 command T code, so it's unnecessary to write. In addition, L1
work coordinate system and MO absolute are also the default value. When the parameters are the

same as them, it's unnecessary to write.

17.2.1. Linear (S0)

Use G1 T5 SO to set, as SO is the default value, it's unnecessary to write.

G1 X100 Y100 Z10 A0 BO C39 F4000

Move straight to the position of the work
coordinates (100, 100, 10, 0, 0, 39) ata
speed of 4000 mm/min

G1 L0 X100 Y100 Z10 A0 BO C39 F4000

Move straight to the position of the world
coordinates (100, 100, 10, 0, 0, 39) ata
speed of 4000 mm/min

G1 M1 X100 Y100 Z0 F4000

Move straight at a speed of 4000 mm /
min to the position relative to the current
work coordinates (100, 100, 0)

G1 L0 M1 X100 Y100 Z0 F4000 O201 P30 Q20 | Move straight at a speed of 4000 mm /

min to the position relative to the current
world coordinates (100, 100, 0)

Set 0201 on at 30mm from the starting
point

Set 0201 off when it is 20mm from the
target point.

G1 L2 M1 Z-20 F4000

Move straight at a speed of 4000 mm/min
to a position relative to the current tool

coordinate Z-axis-20

17.2.2. Arc Transition (S1)

Use G1 T5 S1 to set the arc transition point.
The R code is the radius of the arc transition.

G1 S1 X100 Y100 Z10 A0 BO C39 R50

The arc transfer to the position of the work
coordinates (100, 100, 10, 0, 0, 39) at a speed
of 4000 mm/min
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17.2.3. Arc midpoint (S2)
Use G1 T5 S2 to set the points on the arc and G1 T5 S4 to set the end point of the arc.

G1 S2 X100 Y90 Z80 Starting from the current position, the work
coordinates (100, 90, 80) are a point on the
arc, and the work coordinates (100, 100, 10) is
the end point of the arc.

17.2.4. Arc Center (S3)

Use G1 T5 S3 to set the center of the arc and G1 T5 S4 to set the end point of the arc, and use D2,
D3 to specify the clockwise arc or the counterclockwise arc.

G1 S3 X100 Y90 Z80 Use work coordinate (100, 90, 80) as the
G154 D2 X100 Y100 Z10 A0 BO C39 F4000 | center of the arc, the work coordinate (100,
100, 10) as the end point of the arc to draw a
clockwise arc, and the attitude at the end of
the arc is (0, 0, 39).

17.2.5. Arc End Point (S4)
Use G1 T5 S2 to set the point on the arc, and G1 T5 S4 to set the end point of the arc.

G1 S2 X100 Y90 Z80 Starting from the current position, the work
G1 54 X100Y100 Z10 A0 BO C39 F4000 coordinates (100, 90, 80) are a point on the
arc, and the work coordinates (100, 100, 10)
are the end point of the arc.

17.3. Clockwise arc and counterclockwise arc (G2, G3)

Code description

L: 0 world, 1 work, 2 tools, 3 joints. (default: work)
M: 0 absolute, 1 relative. (Default: Absolute)
I: center relative position X

J: center relative position Y

K: center relative position Z

X: coordinate X or J1.

Y: coordinate Y or J2.

Z: coordinate Z or J3.

A: coordinate A or J4.

B: coordinate B or J5.

C: coordinate C or J6.
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R: Bypassed angle
U: coordinate U
V: coordinate V
F:speed
K:Flexibility 0~5
Examples

G2 X100 Y100 Z10 A0 BO C39 | Use

F4000 , the work coordinates (100, 100,
10) are the end point of the arc to draw a
clockwise arc, and the attitude at the end of
the arc is (0, 0, 39).

17.4. Wait (G4)

Code description
X: waiting seconds
P: Waiting milliseconds

Examples

G4 X1 P200 Waiting for 1200 milliseconds

17.5. Switch tool parameters (G5)

Code description

L: The tool parameter group is 0~3. If not specified, the direct setting value of XYZABC is used.
X: Tool parameter X

Y: Tool parameter Y

Z: Tool parameter Z

A: Tool parameter A

B: Tool parameter B

C: Tool parameter C

Examples

G5L1 Switch to tool parameters of group 1

Advantech LNC Technology Co., Ltd.



LNC Joint Manipulator - Software Operation Manual

17.6. Switch coordinate inversion mode (G6)

Code description

A: 0 does not use the work coordinate inversion mode, 1 uses the work coordinate inversion
mode

Examples

G6 Al Use work coordinate inversion mode

17.7. Set the path process (G7)

Code description

E 0 Stop | 1 Regular style 2 Linear follow

L Process coordinate system

0 World coordinates |,

1 Work coordinate ,

2 Tool coordinate

3 Path X+ Tool Z ,

4 Path X+ Work Z ,

5 Path X+ World Z

Q Style category
0 Round

1 Front and rear
2 Left and right

X Moving range X speed R number

Y Paragraph distance Y speed R number

Z Initial movement Z speed R number

Examples

G7EO Disable path process

G7E1 L0 QO X10Y8Z0 Use regular pattern process, world coordinate system, circling

mode, circling radius of 10mm, make a circle every 8mm's
walk with no initial movement
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G7 E2 L1 X100 YO0 20 Use the linear following process and work coordinate system,
read the speed value in the X direction from R100

17.8. Wait for arrival of interrupt counting (G8)

Code description
A: Interrupt counting value

Examples

G8 A1234567 Wait for the interrupted counting value to reach
1234567 and then continue to run

17.9. Wait correct arrival (G9)

Code description
A: Range value of correct arrival

Examples

G9 A20 Continue to run when waiting for the servo of each axis
behinds the total value for less than 20.

17.10. Joint Record Movement (G10)

Code description

P: Record number 0~99

M: If XYZABC has a value, its value should be 0 replace or 1 offset to the original recorded
value.

XYZABC : Substitute or offset value

F:speed

T: action mode, 2 fast, 5 path. The default value is 2.

S: For T5, point type O line, 1 arc transition, 2 arc midpoint, 3 arc center, 4 arc end point

Examples

G10 P2 F1000 Move quickly to the "joint record™ position of
number 2 at 10,000 deg / min.

G10 P2 T5 F1000 Move linear to the "joint record" position of
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number 2 at 10,000 deg / min.

17.11. World record movement (G11)

Code description

P: Record number 0~99

M: If XYZABC has a value, its value should be 0 replace or 1 offset to the original recorded
value.

XYZABC : Substitute or offset value

F:speed

T: action mode, 2 fast, 5 path. The default value is 2.

S: For T5, point type O line, 1 arc transition, 2 arc midpoint, 3 arc center, 4 arc end point

Examples

G11 P67 F2000 Move linear at a speed of 20,000 mm/min to
the "World record" position of number 67.

G11 P67 T2 F2000 Move quickly at a speed of 20,000 mm/min to
the "World record" position of number 67.

17.12. Set whether the command of the axis output (G13)

Code description
A: Axis number 1~9
B: 0 output, 1 no output

Examples

G13A7B1 Set stop command output to the 7th axis (U axis)

Note: Special attention will be required to use this instruction, do not use it unless you are clear
about the purpose. When use is resumed, you need to call G95 to re-update the coordinates.

17.13. Get the world coordinates (G17, G1T17) of the final position

Examples

G117 Get the world coordinates of the final position and the return
value is @71~@79

G1T17 Get the world coordinates of the final position and the return
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value is #71~#79

17.14. Get the work coordinate(G18, G1T18) of the final position

Examples

G18 Get the work coordinates of the final position and the return
value is @71~@79

G1T18 Get the work coordinates of the final position and the return
value is #81~#89

17.15. Get the joint coordinates (G19, G1T19) of the final position

Examples

G19 Get the joint coordinates of the final position and the return
value is @81~@89

G1T19 Get the joint coordinates of the final position and the return
-value is #91~#99

17.16. Wait for Point 1(G20)

Code description

| : Number of point I

S : Comparison value (waiting value)

T : Waiting time

F : Failure processing mode 0 continue to wait 1 skip this line 2 alarm
A: Alarm number

B : Alarm bit

Examples

G20 1100 S1 Wait for 1100 to become 1.

G20 1110 SO T1000 F1 Wait for 1110 to become 0. If the waiting time exceeds

1000ms, skip this line.

G20 1120 S1 T2000 F2 A29010 B3 | Wait for 1120 to become 1, and if the waiting time
exceeds 2000ms, an alarm of alarm R29010.3 is issued.
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17.17. Wait for R value (G21)

Code description

R : R value number

C : Comparison mode 0 equal, 1 unequal
M : Mode, 0 constant, 1R value

V : Comparison value (waiting value)

T : Waiting time

Joint Manipulator - Software Operation Manual

F : Failure processing mode 0 continue to wait 1 skip this line 2 alarm

A : Alarm number
B : Alarm bit

Examples

G21 R100 V1

Wait for R100 to become 1.

G21 R110 V0O T1000 F1

Wait for R110 to become 0. If the waiting time
exceeds 1000ms, skip this line.

G21 R110 M1 V99 T1000 F1

Wait for R110 to become equal to R99. If the
waiting time exceeds 1000ms, skip this line.

G21 R110 M1 V99 C1 T1000 F1

Wait for R110 to become unequal to R99. If the
waiting time exceeds 1000ms, skip this line.

G21 R120 V1 T2000 F2 A29010 B3

Wait for R120 to become 1, and if the waiting
time exceeds 2000ms, an alarm of alarm
R29010.3 is issued.

17.18. Set O(G22)

Code description

O: output point number
S: output point status
P: Waiting time, ms

Examples

G22 0201 S0 P200 After setting 0201 to Off, pause for 200ms.

G22 0203 S1 Set 0203 to On

G22 0205 S2 Switch the status of 0205

G22 0205 S3 P100 Set 0205 to on 100ms, then Off (the program will wait for
off before continuing).

G22 0205 S4 P100 Set 0205 to on 100ms, then On (the program will wait for
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on before continuing).

G22 0205 S5 P100 Set 0205 to on, the program continues to run (using the
first set of auto off, after 100ms, the background program
will automatically turn it off).

G22 0205 S6 P100 Set 0205 to on, the program continues to run (using the
second set of auto off, after 100ms, the background
program will automatically turn it off).

G22 0205 S7P100 Set 0205 to on, the program continues to run (using the
third set of auto off, after 100ms, the background program
will automatically turn it off).

G22 0205 S8 P100 Set 0205 to on, the program continues to run (using the
fourth set of auto off, after 100ms, the background program
will automatically turn it off).

17.19. Set R(G23)

Code description

R: the number of R

T: Numerical type (0 absolute, 1 relative, 2 number, 3 cycles plus 1)
S: Output point status

P: Waiting time , ms

Examples

G23 R2010 TO V3 P200 Set R2010 to 3, then pause for 200ms.

G23 R2011T1V2 R2011 = R2011+2

G23 R2012 T2 V2060 R2012 = R2060

G23 R2013 T3 V10 R2013 = R2013+1, if R2013>10, then set R2013=0

17.20. Sensing point I stop (Rbit comparison) (G31)

Code description

R: the number of R

S: The value of the R number to be used for the shielding value of the And operation. For
example, when only the bit O of the R value is monitored, S1 is used. When only the bit 1 of the
R value is used, S2 is used. When bit 0 and bit 1 are simultaneously monitored, S3 is used.

T: The value after the And operation must be the same as the value of this code to trigger the
action to stop.
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L: 0 world, 1 work, 2 tool, 3 joint. (default: work)
M: 0 absolute, 1 relative. (Default: Absolute)
X: Coordinate X or J1.

Y: Coordinate Y or J2,
Z: Coordinate Z or J3,
A: Coordinate A or J4,
B: Coordinate B or J5,

C: Coordinate C or J6,

U: Coordinate U
V: Coordinate V

F:Speed

Examples

G31 M1 Z-100 F3000 R4000 S1 Decrease by 100mm at a speed of 3000. If R4000.0=1
Tl during the decrease, the unfinished action of this

command is ignored.

G31 Z-100 F3000 R4000 S3 T3 At the speed of 3000, the Z axis moves to the position of
the work coordinate-100mm. During the descent, if
R4000.0=1 and R4000.1=1, the unfinished action of this
instruction is ignored and is no longer executed.

Note: In the system built-in PLC program, 170~173 will be corresponding to R23730, and
the | point to trigger stop can be set to this number to facilitate the use of this function.

17.21. Sensing torque stop (R value comparison) (G32)

Code description

R: the number of R

S: Compare conditions. 0 greater than, 1 greater than or equal to, 2 equal to, 3 less than, 4 less
than or equal to, 5 not equal to 6, 6 absolute value greater than, and 7 absolute value less than.
T: The value being compared.

L: 0 world, 1 work, 2 tool, 3 joint. (default: work)

M: 0 absolute, 1 relative. (Default: Absolute)
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X: Coordinate X or J1.

Y: Coordinate Y or J2,
Z: Coordinate Z or J3,
A: Coordinate A or J4,
B: Coordinate B or J5,

C: Coordinate C or J6,

U: Coordinate U
V: Coordinate V
F:Speed

Examples
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G32 M1 Z-100 F3000 R4000 S1
T1

Decrease by 100mm at a speed of 3000. If R4000 is
greater than or equal to 1, during the descent, the
unfinished action of this command is ignored and is no
longer executed.

G32 Z-100 F3000 R4000 S3 T3

At a speed of 3000, the Z axis is moved to the position
of the work coordinate-100 mm. During the descent
process, if the R4000 is less than 3, the unfinished action
of this instruction is ignored and is no longer executed.

Note: This function can be used to determine to stop the action after the torque of an axis
after reaching the value. The torque value can be read by R250096~.

17.22. Coordinate system re-offset (G52)

Code description
X: Coordinate X or J1.

Y: Coordinate Y or J2,

Z: Coordinate Z or J3.

A: Coordinate A or J4,
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B: Coordinate B or J5,

C: Coordinate C or J6,

Examples
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G52 X20Y10 C5

Re-offset the current coordinate system to the position of
the work coordinate X20 Y10 and rotate it 5 degrees

Note: When matching with the visual

system, it is necessary to perform re-offset on the

coordinate system according to the feedback value of the visual system. This command can

achieve requirement of this function.
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17.23. Set the work coordinate system (G54)
17.23.1. The offset of position and attitude specified directly by OO (preset)

G54 X0 Y100 Z300 A0 BO CO

Set (0,100,300) to the origin of the work
coordinate system
No rotation and tilting

G54 X20 Y100 Z300 A0 BO C30

Set (20,100,300) to the origin of the work
coordinate system
Rotate 30 degrees horizontally

G54 X20 Y100 Z300 A0 B10 C30

Set (20,100,300) to the origin of the work
coordinate system

The attitude of coordinate system is (0, 10,
30)

17.23.2. O1 uses position XYZ in the world record

G54 O1 P8

The XYZ of world record No. 8 (P8) is used
as the work coordinate system. No rotation
and tilting.

17.23.3. O2 uses position and attitude XYZABC in world records

G54 02 P6

XYZABC of world record No. 6 (P6) is used
as the work coordinate system.

17.23.4. O3 uses coordinate system records

G54 O3 P8

Use the coordinate system record No. 8.

17.23.5. O4 uses the current position and attitude

G54 04

Use the coordinate XYZABC of the program
at the time as work coordinate system.

17.23.6. O5 uses dynamic position

G54 05 X100 Y101 2102 A103 B104 C105

The value of R100~R105 is read to set the
work coordinate system.

17.23.7. OG6 uses joint records
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G54 06 P3

The work coordinate system is set using the
value of the world coordinates corresponding
to the third set of joint records.

17.23.8. O7 directly set joint coordinates

G54 O7 X0 YO0 Z-90 A0 B-90 C30

Set the world coordinates of J1~J6=
(0,0,-90,0,-90,30) as work coordinate system

17.23.9. 08 directly set re-offset

G54 08 X0 Y10 C20
G52 X0Y10C20

Set the world position of the work coordinate
XYZABC (0,10,0,0,0,20) to work coordinate
system

17.23.10. O9 re-offset dynamic setting

G54 09 X100 Y101 C102

The world position corresponding to the work
coordinate of the values of R100, R101, and
R102 is the work coordinate system.

17.24. Rotating the coordinate system (G55)

Code description

P: the group of rotating coordinate system.

Examples

G55 PO

Use 0 set of rotating coordinate system

17.25. Coordinated coordinate system (G56)

Code description

P: the group of rotating coordinate system.

Examples

G56 PO

Use 0 set of coordinated coordinate system

17.26. Bulk separating axis coordinate system (G57)

Code description
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P: Set of bulk separating axis coordinate system.

Examples

G57 PO Use 0 set of bulk separating axis coordinate system.

17.27. Start dynamic compensation (G61)

Examples

G61 Close dynamic compensation

17.28. Turn off dynamic compensation (G60)

Examples

G60 Start dynamic compensation

17.29. Interpolation table conversion (G69)

Code description

T: Interpolation table set 0~9.

X: The first comparison value.
A: The second comparison value.

Examples

G69 X100 A203 Call the interpolation table to convert with the input
values of 100 and 203, and the converted return value
will be placed at @25, @2

17.30. Set the flexibility level (G89)

Code description
A: The flexibility level set is 0~5.

Examples
G89 A0 Use the default flexibility level
G89 A2 Use the Group 2 of set flexibility level.
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17.31. Set the synthetic acceleration/deceleration time (G90)

Code description
A: Synthetic linear acceleration and deceleration time. (blank means using default values)

B: Synthetic bell acceleration and deceleration time. (blank means using default values)

Examples

G90 A300 B100 Set the synthetic linear acceleration/deceleration time to
300 and the bell time to 100.

17.32. Set the shaft speed smoothing time (G91)

Code description
A: The shaft speed smoothing linear time. (blank means using default values)
B: The shaft speed smoothing bell time. (blank means using default values)

Examples

G91 A100 B50 Set the shaft speed smoothing linear time to 100 and the
bell time to 50.

17.33. Set the shaft speed tolerance (G92)

Code description
A: Axis number 1~9.
B: Allowable difference. (blank means using default values)

Examples

G92 A3 B100 Set the tolerance of the 3rd axis to 100.

17.34. Serve lag eliminates and updates coordinates (G95)

Examples

G95 Eliminate servo lag and update coordinates

17.35. Update coordinates (G96)

Examples

Advantech LNC Technology Co., Ltd.

93



LNC Joint Manipulator - Software Operation Manual

G96 Update coordinates

18.Macro syntax

18.1. Variables

18.1.1. Regional variables:

Each file has 200 local variables, floating point numbers:

#0 : represents a null value, which can be read to determine whether other variables are null and
cannot be written.

#1~#26 : If the file is not the top layer directly called by system, the 26 variables correspond to
the 26 letters of A~Z. When called, the various codes in the calling command of the previous
layer are brought into the corresponding variables of this file, and can also be used in subsequent
program lines.

#27~#199 : The intended use can be defined by the user.

18.1.2. Global Variables:

When the program is running, there are 1000 global variables available with floating point
number:

@0 : represents a null value, which can be used to read whether other variables are null and
cannot be written.

@1~@999 : The intended use can be defined by the user.

Global variables can be accessed across files, so they can be used as a conduit for interworking
between different files.

18.2. Core resource IOCSAR access

The following table is a list of all resources and access functions in the joint manipulator system.

Rsources Quantity R read, W write R read, W write[Handed over |Description
(interpretation  |(Interpretation to the core for
execute waits for the  simultaneous
immediately) core to execution
complete
before
executing)
I (Input) 1000 R MLC | F R_MLC I Software number,
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O (Output) 1000 R MLC O F R _MLCO set the hardware
W _MLC O F [W_MLC O point of the actual
output through the
10 comparison
table
C (Control) 4096 R_MLC CF R MLCC
W _MLC CF W_MLC C
S (Status) 4096 R_MLC S F |R_MLCS
A (Aid) 4096 R MLC A F R _MLCA

W MLC_ A F W _MLC A

R (Register) | 6,000,000 R_REG_F R _REG W _REG_AT
W _REG_F W _REG

#32 =R_MLC_I(206) Read the contents of 1206 into the local variable 32

W_MLC _0(123,1) Set 0123 to On

W_MLC _C(9, 1) Set C9 to On -> Start handwheel mode

#33=R_MLC_S(9) Read the contents of S9 into the local variable 33 > Check if
it is currently in handwheel mode

#34 = R_MLC_A(2000) Read the contents of A2000 to local variable 34

W_MLC_A(2000, 1) Set A2000 to On

#35 = R_REG(1200) Read the contents of R1200 into local variable 35

W_REG(1200, 3434) After waiting for the motion instruction, set the content of
R1200 to 3434.

W_REG_F(1200, 3434) The content of the R1200 will be set to 3434 immediately.

W_REG_AT(1200, 3434) Assign this instruction that sets the content of R1200 to 3434
to a motion core, and this instruction is executed
synchronously when the motion core is executed. (Avoid
causing motion pauses)

18.3. Mathematical fnctions

The following table is the mathematical functions supported in the joint manipulator system.

Mathematical function Description
SIN(DEG) SIN function
COS(DEG) COS function
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TAN(DEG) TAN function

ASIN(VALUE) ASIN function

ACOS(VALUE) ACOS function
ATAN function

ATAN(VALUEL , VALUE2)

SQRT(VALUE) Obtain root mean square value
ABS(VALUE) Obtain absolute value
ROUND(VALUE) Obtain rounded value
FIX(VALUE) Drop unconditionally

MOD(VALUE, VALUE?)

Obtain the remaining value

18.4. Program flow control

The following table is the supported program flow control syntax in the joint manipulator

system.

Process control command IF ~GOTO
Select narrative IF ...ELSE
Select narrative SELECT

Cycle

FOR ... END FOR, EXIT FOR

Cycle

DO ...UNTIL, EXIT DO

Calling function

CALL_SUB, EXIT_SUB
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