RoboTalkTM for Windows

INTRODUCTION 

RoboTalk for Windows is a robotic control language designed for the Rhino Robotics' XR Series robots and accessories. With it you can completely control and utilize all features of an XR Series robot and the Mark IV controller. RoboTalk for Windows is a language which is based on various industrial robotic control languages. 

As such, RoboTalk for Windows provides an excellent introduction to any robotic control language. It is ideal as a first language because its command set is small, yet powerful, and easy to learn. After learning RoboTalk for Windows, you will be ready to move on to industrial languages. 

RoboTalk for Windows provides an interactive learning environment which includes an extensive trace and debugging facility. The contents of all variables, motor positions, input and output signals along with the program can be displayed on the computer screen on demand. 

As in industrial robotic languages, the Teach Pendant is fully supported, making it easy to teach the robot new routines. These movements can be accessed under program control. 

A robotic control language expands the flexibility and control you have over the robot. Certain tasks that would take a long time to teach using only the Teach Pendant, such as the palletizing of boxes, become much easier. Also, a programming language allows you to more easily create and manage large and complex robot activities because it makes it easier to see and verify the actual sequence of events by allowing the listing of the program. 

In designing RoboTalk for Windows we had two primary concerns. First, that RoboTalk for Windows be an excellent instructional language. To this end, we made RoboTalk for Windows easy to learn and use. We added a complete trace facility that enables new programmers to see exactly what each command does. Our second concern was to make RoboTalk for Windows a general introduction to all robotic control languages so that a student could easily move on to any of the industrial robotic control languages. 

We believe that you will find RoboTalk for Windows an enjoyable way to control the XR Series Robot and to learn about robotic control languages. 
Main Menu 

Each main menu can be accessed by clicking on its name or using the ALT key and the first letter of the menu name. Once the menu appears on the screen, just click on the name of the function you want to use. Some functions have a letter in the name, which is underlined for quick keyboard access. Some functions can be accessed without the use of the pull down menus by certain CTRL key combinations, keyboard function keys, or the ESCAPE key. 

When the user loads RoboTalk for Windows, the main editor screen comes up and the user is prompted to initialize the robot. If the user answers yes, the Mark IV controller performs a HARDHOME on the robot, and the RoboTalk for Windows software sets this position as the zero home position. If a HARDHOME has been performed before opening RoboTalk for Windows and the user answers no to the initialization prompt, the software uses the HARDHOME position as the zero home position. If the robot has not performed a HARDHOME, the user loads RoboTalk for Windows, and the user answers no to the initialization prompt; RoboTalk for Windows takes the position, the robot was in when the Mark IV controller was turned on, as home until a HARDHOME is performed. 

After the initialization procedure is complete, the Display box appears and the main editor screen becomes active. 

The TITLE BAR will highlight, RoboTalk for Windows will put the program name "Untitled -RoboTalk" in the TITLE BAR, and the cursor will start blinking at the upper left hand corner of the editor screen. This signifies RoboTalk for Windows is ready to begin writing a new program. This is also how RoboTalk for Windows sets up the Editor screen, when the user chooses NEW from the FILE pull down menu or the NEW from the toolbar. 
	MENU
	
	OPTIONS

	File
	
	Opens, Saves or Prints a program; Exits RoboTalk for Windows

	Edit
	
	Undo, Cut, Copy, Paste, Find or Replace in program

	View
	
	View Toolbar or Status Bar, change program Font

	Robot
	
	Set modes of operation, displays and configuration

	Help
	
	Help topics and version number


File Menu
· New 

· Open 

· Save 

· Save As 

· Print 

· Print Preview 

· Print Setup 

· Exit 



New

Clears the editor screen, sets the cursor in the upper left hand corner, sets the program name to "Untitled", and activates the editor screen. 



Open

Displays the standard WINDOWS open box with the files under RoboTalk for Windows. The RoboTalk for Windows diskette or CD sent from the factory has example programs in a "Programs" subdirectory. This is where most RoboTalk for Windows programs will be saved. Only subdirectories and .rt files will show unless the user changes the bottom setup. Clicking on the program icon or typing in the program name will load the program to the editor screen. The open box can also be used to search for RoboTalk for Windows files in other directories. 



Save

Quickly saves the program on the editor screen with the name in the TITLE BAR. Be very careful with this menu item! This save procedure provides no prompts and will save over the old file with the same name. 



Save As

This menu item displays a Saves AS box, which allows the user to change the program name and the directory where the program is saved, before the program is saved. 



Print

This item brings up the standard print box, allowing the user to choose the print options and parameters before printing a hard copy of the program on the editor screen. 



Print Preview

This item allows viewing how the printed document will appear prior to actual printing. 



Print Setup

The Print Setup Box is brought up so the user can adjust the printer's parameters. 



Exit

This option will close down the RoboTalk for Windows software. 



Edit Menu
· Undo 

· Cut 

· Copy 

· Paste 

· Find 

· Find Next 

· Replace 



Undo

This allows the user to undo the last edit change. 



Cut

This deletes the highlighted area and puts it on the clipboard. 



Copy

This puts the current highlighted area onto the clipboard without deleting it from the program. 



Paste

This places the information that is in the clipboard into the program at the current cursor position. 



Find

This opens a Find box. Enter the text you want to search for and click "Find Next." The search can be case sensitive. It will search up or down. 



Find Next

Searches for the next occurrence of the last find. This does not open a dialog box. 



Replace

Opens a dialogue box that allows finding and replacing selected items with new entries. This function can also be case sensitive. There is also a global replace. 



View Menu
· Tool bar 

· Status bar 

· Font 



Toolbar

Displays Rhino Toolbar which includes the following buttons: New, Open, Save, Cut, Copy, Paste, Print, About, Help, Host, Play, Do, Run, Step, Pause, Stop, Display and Display Variables. 



Statusbar

Displays the Status bar which includes a brief message and the on-off status of HOST, CAP, NUM and SCROLL. 



Font

This opens a dialog box which allows the user to change the type, style and size of the program text. 



Robot Menu
· Connect to host 

· Back to play mode 

· Teach 

· Do 

· Run 

· Pause 

· Stop Running 

· Display Dialog 

· Display Variables 

· Point Data 

· Configure 

· Highlight Tracing 

· Load data file 



Connect to Host

This allows the RoboTalk for Windows computer software to take control of the Mark IV controller and robot. The robot gripper will close and open, then RoboTalk for Windows will ask the user if the robot should be initialized. 



Back to Play Mode

This gives control of the robot to the Mark IV controller. All RoboTalk for Windows functions work except the ones which require communications with the Mark IV. In other words, the user can edit programs and data points, but not send commands or receive replies from the Mark IV controller. The robot can only be controlled through the Mark IV hand unit or Teach Pendant. The program can be run and it will ignore commands for communications to and from the Mark IV controller. 



Teach

This mode allows the user to operate certain keys on the Mark IV Teach Pendant Hand to add taught points to the current program. The available keys are - all MOTOR keys, the UP and DOWN ARROWS, the OPEN, CLOSE, ENTER, ESCAPE and STOP keys. 

A dialog box appears for naming the new point. Name the point and click done. After positioning the robot with the Hand, press ENTER on the Mark IV hand unit to add the new point to the program's point data file. If the user saves more than one robot position, the additional points will have the same point name with a sequential number added to the end. RoboTalk for Windows will also add a MOVEP command with the new point name, to the program, at the cursor position. 

The OPEN and CLOSE keys are used to open and close the gripper. If the gripper changes state, RoboTalk for Windows will add an OPEN or CLOSE command at the cursor. If the gripper does not change state RoboTalk for Windows will add a MOVEP command, at the cursor. Many points can be added in this manner. All points whose names begin with an X will be saved in Cartesian coordinates. 

To end the TEACH mode, press the ESCAPE key on the Mark IV Hand unit. This will bring you back to the regular edit mode. The new points will be stored in the point data file, where they can be further modified or added to other locations in the program, using the MOVEP commands. 



Do

The Do mode opens a dialog box, which allows the user to type in and directly execute one command at a time. Most RoboTalk for Windows commands can be executed in the Do mode. Commands such as GOSUB, which require more than one line of code, cannot be used in the direct mode. 

The Do mode places RoboTalk for Windows in the direct execution mode where individual commands can be executed without being used in the context of an application program. 

Direct execution is useful when debugging a new workcell system, where the effects of the various input and output setups can be evaluated. In addition the robot can be moved with the MOVE and MOVE TO commands, allowing the user to study the effects of various paths between endpoints. After the Do mode is finished executing the command, the Do dialog box will return to the screen ready for the next command. 



Run

The run mode opens a dialog box which allows the user to choose how many times the program should repeat. Choose OK to run the program. Caution! The robot will return to the home position before the program starts. 



Pause

Temporarily halts the program after finishing the current line of code that is executing. To continue, choose run. 



Stop Running

Halts the program, when the program is finished executing the current line of code. The editor screen will be active. 



Display

When RoboTalk for Windows is first opened, communications is established, the robot gripper is closed and opened, and an initialization dialog box appears on the screen. If the user answers yes, RoboTalk for Windows performs a HARDHOME routine. When the HARDHOME routine is finished, the Display box appears on the screen. If the user answers no in the initialization dialog box; no HARDHOME routine occurs and the Display box appears on the screen. 

The user can close the Display box. Choosing the Display option will make the Display box reappear. If another dialog box is activated or if the editor screen is activated, choosing the Display option will reactivate the Display box. The Display box has a screen at the top which displays messages from the program. 

When the trace function is on, the Display box shows the current position of the robot and the status of the input, output, and auxiliary ports. The bottom of the Display box alerts the user when RoboTalk for Windows is in Teach mode and the name that will be used for the taught point. 



Display Variables

This opens a dialog box which displays the values of the 26, A-Z, integer variables available in RoboTalk for Windows. 



Point Data

This option opens up the Robot Point Data box. This box displays all the taught points for the program. These points are entered in the Teach mode using the Mark IV Teach pendant hand. The box is set up for two types of points Joint and Cartesian. The Joint positions use motor encoder counts for robot position values. The Cartesian positions use XYZ coordinates for robot position values. 

The Add button inserts a new name in the taught point list and gives this point the current position of the robot. 

The Teach button allows the user to teach this new point or modify an existing highlighted point using the Mark IV hand unit. The Teach button acts the same as the Teach mode option but does not insert a MOVEP command into the program. 

The Delete button will remove a highlighted taught point from the data file. 

The Modify button opens a dialog box which allows the user to enter new values for encoder counts in Joint positions or new values for coordinates in Cartesian positions for the highlighted point. 

The Move button will move the robot to the position of the current highlighted point in the list. 

The Reload button will reload the original data file, if a save has not been performed. This will be the data file with the same name as the program file. 

The Save button saves the changes made in the Point Data box. 

The Print button will print a hard copy list of all the points in the Point Data box including every encoder or coordinate value for each point. 

The Exit button will close the Robot Point Data box and return to the editor screen.

Configure

The configure option allows the user to set up RoboTalk for Windows in various operating modes with various parameter settings. These settings will be stored in the computer, so RoboTalk for Windows will default to these settings when it is started again. When the user chooses the Configure option, a Robot Configuration box appears on the screen. This box allows the user to set the modes and parameters as follows: 

Serial Port: NONE, COM1, COM2, COM3, COM4 
Sets the computer to communicate with the Mark IV controller through port 1, 2, 3 or 4. Also, a separate IO MODULE unit can be set to communicate through one of these ports. Both units cannot be set to the same port. 

Mode: SCARA or XR 
This allows RoboTalk for Windows to use the proper routines and parameters when controlling the robot, which is connected to the Mark IV. One such routine is the HARDHOME routine, which is used to initialize the robot. Make sure this parameter is set for the type of robot that is being used. 

Controller Type: Mark III or Mark IV 
This is used to set the type of controller that will be used with RoboTalk for Windows. The Mark IV controller has an encoder resolution which is four times greater than the Mark III. The Mark IV uses some commands in a slightly different format than the Mark III and RoboTalk for Windows has an expanded set of commands which will only be recognized by the Mark IV. Programs taught using the Mark IV will not necessarily work with the Mark III and vice versa. The MOVE commands will not place the robot in the same positions and possibly cause crashes. Some commands will cause syntax errors or unknown command messages. Be sure this setting corresponds to the controller that is being used. 

I/O Module: Offline or Online 
Connects or disconnects communications with the serial port set in the box above. This relates to a separate Rhino I/O Module unit. The I/O Module unit offers control of various digital and analog input and output ports, which could be very helpful in workcell design, set up and experimentation. RoboTalk for Windows will have a set of commands to control this unit through a computer. This is not related to the input and output ports on the front of the Mark III or Mark IV and is only used with the Rhino I/O Module unit. The communications port cannot be the same port the Mark IV is using. 

Robot: Online or Offline 
Connects or disconnects communications to the robot controller with settings from the boxes above. The same actions can be accomplished using the "Connect to Host" and "Back to Play Mode" functions in the Robot Menu or the Host and Play buttons on the Tool Bar. When RoboTalk for Windows connects communications with the Mark IV controller, it opens and closes the gripper and asks if the robot should be initialized. 

Gripper Mode: Motor, Output or Aux 
This setting allows the OPEN and CLOSE commands to be directed away from the robot gripper A motor to OUTPUT 1 PORT or the AUX 1 PORT. If a non standard gripper, such as a vacuum end effector is being used, the OPEN and CLOSE commands will activate the user's choice of either OUTPUT 1 PORT or AUX 1 PORT. A CLOSE command will turn on the port and an OPEN command will turn off the port. Care should be exercised in using the AUX 1 and OUTPUT 1 modes since other RoboTalk for Windows commands still control the AUX 1 OUTPUT 1 ports. 

Speed Compensation: 1 - 50. 
This parameter is used only in the Mark III mode and has no effect when RoboTalk for Windows is in the Mark IV mode. The Mark III works at a slower frequency than most computers. Use the lowest setting which will give consistent communications when using the Mark III. 

XYZ Parameters: Home and Offset Parameters and Units. 
This is the last selection under the Configure option. This button opens up a separate dialog box. The dialog box has various parameters for Cartesian coordinates. The parameters are divided into XR and SCARA sections. The parameters set the Cartesian coordinates of the robot home position and the offset position of the user's coordinate system compared to the robot's coordinate system. Usually the user and robot coordinate systems are exactly the same. See the chapter on Cartesian coordinates for further details. This dialog box also allows the Cartesian coordinates to be set for millimeters or inches. The default setting from the factory will be set to millimeters. BE CAREFUL NOT TO RUN A PROGRAM, THAT USES MILLIMETERS IN THE MOVE COMMANDS, WITH ROBOTALK FOR WINDOWS SET TO INCHES, OR VICE VERSA.


Highlight Tracing

This function will reverse highlight the current executing line during the Run mode. 



Load data file

Each RoboTalk for Windows program file has a related data file with the same name and a " .DAT" extension. When a program file is opened, the information in the corresponding data file is made available through the Point Data dialog box. The Load data file function allows the program use of a data file from another program. This would be helpful if the user was starting a new program which will use many robot positions of a previous program. Caution: Loading a different data file and saving will overwrite the original data file! 

If one data position from a previous program is needed, use the following procedure: 

1. Open the program that needs a point from another program. 

2. Click on the Robot menu and choose the Load Data File Function. Click on YES. 

3. Choose the .DAT file which has the point that you want to copy. 

4. Click on the Robot Menu and choose the Point Data Function. 

5. Highlight the name of the point to be copied and click on the MOVE button. 

6. Click on the EXIT button. DO NOT SAVE! 

7. Click on the Robot Menu and choose Load Data File again. Click on YES. 

8. Choose the original .dat file that goes with the program. 

9. Click on the Robot menu and choose Point Data. 

10. Click on the ADD button in the correct section - Joint or Cartesian. 

11. Type in a name for the point and click on the OK button. 

12. Click on the SAVE TO THE FILE button. 

You have now transferred a point from one Point Data File to another without destroying any points. 



Help Menu
· Help Topics 

· About Robotalk 



Help Topics 

The Help file has information on RoboTalk for Windows menu functions, program commands, and Mark IV error codes. Click on the plus box to display the tropics under each heading. Click on the page for an individual section. At the top of the page is a quick list to the subsections. The individual program commands can be accessed for descriptions and examples. 



About RoboTalk for Windows 

This dialog box has the RoboTalk for Windows software version number. 



Function (Quick) Keys


  

	


FUNCTION KEYS

	F1
	Help

	F2
	Run

	F3
	Step

	F4
	Teach

	F5
	Pause

	ESC
	Stop Running

	
	

	


ALT-KEY COMBINATIONS

	ALT-F
	File Menu Pull Down

	ALT-E
	Edit Menu Pull Down

	ALT-V
	View Menu Pull Down

	ALT-H
	Help Menu Pull Down

	
	

	


CTRL-KEY COMBINATIONS

	CTRL-A
	Point Data Box

	CTRL-B
	Back To Play Mode

	CTRL-C
	Copy

	CTRL-D
	Do Mode

	CTRL-F
	Find Next

	CTRL-H
	Host Mode

	CTRL-L
	Load Data File

	CTRL-N
	New

	CTRL-O
	Open

	CTRL-P
	Print

	CTRL-S
	Save

	CTRL-V
	Paste

	CTRL-X
	Cut

	CTRL-Z
	Undo


Command Descriptions 

The RoboTalk for Windows programming language has over 50 instructions, commands and functions plus the editor commands. These instructions and commands can be broken up into program control statements and robot control statements as listed below. 

Program Control Statements 

BEEP 
CLS 
END 
ERROR_CHECK 
FOR...TO... NEXT 
GET_ANSWER 
GOSUB 
GOTO 
IF...THEN... 
IFMICRO...THEN... 
IFSIG...THEN... 
INPUT 
LOCAL 
PAUSE 
REM 
RETURN 
SEND 
SETI 
TROFF 
TRON 
TYPE 
WAITFOR

Robot Control Statements 

ARC 
ARCX 
AUX 
CLEARPATH 
CLOSE 
GRIP 
HARDHOME 
HOME 
MOVE 
MOVE TO 
MOVEGH 
MOVEGH TO 
MOVEP 
MOVES 
MOVEXS 
MOVEX 
MOVEX TO 
MOVEXP 
OFFLINE 
OFFSET 
OFFSETX 
ONLINE 
OPEN 
OUTSIG 
PATH 
POINT 
SEARCH 
SETPATH 
SETPATHX 
VEL

Functions 

ACOS 
ASIN 
ATAN 
COS 
SIN 
TAN
RoboTalkTM for Windows 
Reference Sheet
· Program Control Commands 

· Robot and I/O Control Commands 

· I/O Module Commands 

· Functions 

PROGRAM CONTROL COMMANDS



BEEP Produce a short tone 
CLS Clear screen 
END Exit program 
ERROR_CHECK List Mark IV error stack contents 
FOR <index> = <start> TO <end> NEXT Program loop 
GET_ANSWER <string> Interrogate Mark IV 
GOSUB <label> Call subroutine 
GOTO <label> Unconditional branch/jump 
IF <exp1> <condition> <exp2> THEN <statement> Conditional execution 
IFMICRO <motor letter> THEN <statement> Conditional execution 
IFSIG <signal #> [, <signal #>...] THEN <statement> Conditional execution 
INPUT ["string",] <var> Input from computer keyboard 
LOCAL <var> [, <var>...] Define local subroutine variable 
PAUSE <var> Delay for <var> * 0.1 second 
REM <comment> Comment 
RETURN Return from subroutine 
SEND <string> Send <string> to Mark IV 
SETI <var> = <integer> Set integer 
TROFF Trace function off 
TRON Trace function on 
TYPE <string> [;] or <numeric exp> [;] Output to screen 
WAITFOR <input #> [, <input #>...] Wait for signal condition 

ROBOT and I/O CONTROL COMMANDS



ARC <point1>, <point2>[, <loops>][,<velocity>][, <max move>] Mark IV Point defined circular move 
ARCX <X1>, <Y1>, <Z1>, <X2>, <Y2>, <Z2> [, <loops>][, <velocity>][, <max move>] Mark IV Cartesian circular move 
AUX <port num> Aux port control, Mark III 
AUX <port num> = <var> Aux port control, Mark IV 
CLEARPATH Mark IV Clear continuous path 
CLOSE [<var>] Close gripper 
GRIP Close gripper, record in Z 
HARDHOME Find all microswitches 
HOME Move to home position 
MOVE <B>, <C>, <D>, <E>, <F> Incremental joint move 
MOVE TO <B>, <C>, <D>, <E>, <F> Absolute joint move 
MOVEGH <G>, <H> Incremental move 
MOVEGH TO <G>, <H> Absolute move 
MOVEP <teach point joint location> Move to joint location 
MOVES <point> [, <velocity>][, <max move>] Mark IV Point defined straight line move 
MOVEXS <X>, <Y>, <Z> [, <velocity>][, <max move>] Mark IV Cartesian straight line move 
MOVEX <X>, <Y>, <Z>, <A>, <T> Incremental Cartesian move 
MOVEX TO <X>, <Y>, <Z>, <A>, <T> Absolute Cartesian move 
MOVEXP <teach point Cartesian location> Move to a Cartesian point location 
OFFLINE <motor letter> [, <motor letter>...] Ignore a motor 
OFFSET <motor letter> = <var> Joint (encoder) position offset 
OFFSETX <Cartesian axis> = <var> Cartesian position offset 
ONLINE <motor letter> [, <motor letter> ...] Activate an offline motor 
OPEN [<var>] Open gripper 
OUTSIG <signal #> [, <signal #>...] Output signal line control 
PATH [<velocity>][, <max move>] Mark IV Continuous path move 
POINT <location> Set <joint location point> to current position 
POINT <location> Set <Cartesian point> to current position 
POINT <location> = <B>, <C>, <D>, <E>, <F> Set <joint location point> 
POINT <location> = <X>, <Y>, <Z>, <A>, <T> Set <Cartesian location point> 
SEARCH <motor letter>, <dir/step>, <port num> Conditional move 
SETPATH <point> Mark IV Set continuous point 
SETPATHX <X>, <Y>, <Z> Mark IV Set continuous Cartesian point 
VEL <motor letter> = <var> Set Mark IV motor velocity 

I/O MODULE COMMANDS



IFIO <port>, <bit>, <mode> THEN <statement> Conditional execution 
IFIOSIG <input #> [, <input #>...] THEN <statement> Conditional execution 
IO <port>, <bit>, <mode> Set input or output mode 
IOPWM <high pulse>, <low pulse> Set pulse width 
OUTIO <output #> [, <output #>...] Set output bit 
OUTIOVAL <port>, <value> Set output port 
<var> = READIOA <port> Read analog port function 
<var> = READIOP <L or H> Read input port Low or High 
RESETIO Reset module 
SETIOA <port>, <value> Set analog port 
WAITFORIO <input #> [, <input #>...] Wait for input bit match 
WAITIOVAL <port>, <value> Wait for input port match 

FUNCTIONS



<var> = ACOS <var> Inverse trigonometric function 
<var> = ASIN <var> Inverse trigonometric function 
<var> = ATAN <var> Inverse trigonometric function 
<var> = COS <var> Trigonometric function (degrees) 
<var> = SIN <var> Trigonometric function (degrees) 
<var> = TAN <var> Trigonometric function (degrees)

Mark IV Error Codes
· Command Errors 

· Communication Errors 

· Diagnostic Errors 

· Teach Pendant Program Errors 

· Execution Errors 

· Motor Errors 



COMMAND ERRORS

	Code
	
	Meaning
	
	 

	10
	
	INV_CMD
	
	Invalid command.

	11
	
	PAR_OUT 
	
	Parameter out of bounds.

	12
	
	MIS_PAR
	
	Missing parameter.

	13
	
	NO_DLIM
	
	Expected delimiter not seen.

	14
	
	TOO_MNY
	
	Command string too long.

	16
	
	TP_ACTV 
	
	The teach pendant is active or busy.




COMMUNICATION ERRORS

	Code
	
	Meaning
	
	

	20
	
	HST_OVF 
	
	Host input buffer overflow.

	21
	
	HST_TMO
	
	Host USART timed out.

	22
	
	HST_ERR
	
	Host USART error (framing, parity, etc.).

	23
	
	TP_OVF 
	
	Teach pendant input buffer overflow.

	24
	
	TP_TMO
	
	Teach pendant USART timed out.

	25
	
	TP_ERRO
	
	Teach pendant USART error (framing, parity, etc.).

	26
	
	TP_OVRN
	
	Teach pendant USART overrun.

	27
	
	HST_OVR
	
	Host USART overrun.




DIAGNOSTIC ERRORS

	Code
	
	Meaning
	
	

	30
	
	BAD_RAM
	
	Bad RAM location.

	32
	
	TP_ERR
	
	Teach pendant returned diagnostic error.

	34
	
	NO_TP
	
	Teach pendant not present.




TEACH PENDANT PROGRAM ERRORS

	Code
	
	Meaning
	
	

	40
	
	LAB_ERR 
	
	Missing label.

	41
	
	NO_PGRM
	
	No program in memory.

	42
	
	MEM_FUL
	
	Insufficient teach pendant memory.

	43
	
	EPM_FUL
	
	Insufficient EEPROM memory.

	44
	
	RPL_ERR
	
	Can't replace first record.

	45
	
	PROGRAM
	
	A pendant program already exists.




EXECUTION ERRORS

	Code
	
	Meaning
	
	

	50
	
	HRD_ERR
	
	Hard home routine failed.

	51
	
	NO_HARD
	
	Hard home not set.

	52
	
	NO_SOFT 
	
	Soft home not set.

	53
	
	AR_OVFL
	
	Arithmetic overflow.

	54
	
	TRG_ERR
	
	Trig function returned error.

	55
	
	STK_ERR 
	
	Error stack overflow.

	56
	
	BUSY
	
	Still executing a trapezoidal move.

	57
	
	NO_MOTR
	
	Inactive motor referenced.

	58
	
	MOV_DAT
	
	Insufficient move data (velocity or acceleration = 0).

	59
	
	BAD_MOD
	
	Improper motor mode for command.

	
	
	
	
	

	60
	
	NO_A_SW
	
	Limit switch A not found.

	61
	
	NO_B_SW
	
	Limit switch B not found.

	62
	
	NO_C_SW
	
	Limit switch C not found.

	63
	
	NO_D_SW
	
	Limit switch D not found.

	64
	
	NO_E_SW
	
	Limit switch E not found.

	65
	
	NO_F_SW
	
	Limit switch F not found.

	66
	
	NO_G_SW
	
	Limit switch G not found.

	67
	
	NO_H_SW
	
	Limit switch H not found.

	
	
	
	
	

	69
	
	IMODE
	
	Interpolation move out of bounds.

	70
	
	POS_OUT
	
	XYZ position out of bounds.

	
	
	
	
	

	80
	
	STK_A_S
	
	Limit switch A stuck.

	81
	
	STK_B_S
	
	Limit switch B stuck.

	82
	
	STK_C_S
	
	Limit switch C stuck.

	83
	
	STK_D_S
	
	Limit switch D stuck.

	84
	
	STK_E_S
	
	Limit switch E stuck.

	85
	
	STK_F_S
	
	Limit switch F stuck.

	86
	
	STK_G_S
	
	Limit switch G stuck.

	87
	
	STK_H_S
	
	Limit switch H stuck.

	
	
	
	
	

	91
	
	INV_RBT
	
	Invalid robot type specified.

	92
	
	INV_MOT
	
	Invalid motor specified.

	93
	
	INV_CTL 
	
	Invalid controller type.

	94
	
	INV_PND
	
	Invalid pendant mode.

	95
	
	STOP
	
	Emergency stop.

	96
	
	INV_XYZ 
	
	Invalid XYZ specified.

	97
	
	XYZ_PAR
	
	Invalid XYZ parameter.




MOTOR ERRORS

	Code
	
	Meaning
	
	

	100
	
	A STALL
	
	Motor A stalled.

	101
	
	B STALL
	
	Motor B stalled.

	102
	
	C STALL
	
	Motor C stalled.

	103
	
	D STALL
	
	Motor D stalled.

	104
	
	E STALL
	
	Motor E stalled.

	105
	
	F STALL
	
	Motor F stalled.

	106
	
	G STALL
	
	Motor G stalled.

	107
	
	H STALL
	
	Motor H stalled.

	
	
	
	
	

	110
	
	A CURRENT LIMIT
	
	Motor A's current limit circuit was activated.

	111
	
	B CURRENT LIMIT 
	
	Motor B's current limit circuit was activated.

	112
	
	C CURRENT LIMIT 
	
	Motor C's current limit circuit was activated.

	113
	
	D CURRENT LIMIT 
	
	Motor D's current limit circuit was activated.

	114
	
	E CURRENT LIMIT 
	
	Motor E's current limit circuit was activated.

	115
	
	F CURRENT LIMIT 
	
	Motor F's current limit circuit was activated.

	116
	
	G CURRENT LIMIT 
	
	Motor G's current limit circuit was activated.

	117
	
	H CURRENT LIMIT 
	
	Motor H's current limit circuit was activated.

	
	
	
	
	

	118
	
	I CURRENT LIMIT
	
	Aux Port 1's current limit circuit was activated.

	119
	
	J CURRENT LIMIT
	
	Aux Port 2's current limit circuit was activated.
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