
Fadal Maintenance Manual
Section 09: Attached Optional Devices

M-Function Board 
Use and Setup

Miscellaneous
Functions (M-Codes)

Miscellaneous functions, or M-codes, are used to control actions other than the
normal machine movement. M-functions may control functions such as
starting and stopping of motors, indexers, turning coolant on and off, changing
tools, and clamping and unclamping parts. M functions are the letter M
followed by a two-digit code. The following page has a list of the Fadal M-
codes.

Fadal provides user available M-functions. Additional functions or functions
requiring feedback require optional hardware.

Note: List of M function codes used by the Siemens Controlled Fadal VMC.

MO                             NC STOP
M1                             Optional Stop
M2 / M30                  NC Program End
M3                             CW Spindle On
M4                             CCW Spindle On
M5                              Spindle Off
M6                              Tool Change
M7                              Coolant 1
M8                              Coolant 2
M11                            Reset Tool Order
M19                            Orient and Lock Spindle
M41                            Low Gear
M42                            High Gear
M83                            Spindle Set Up (Gear Ratio Measurement)
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Fadal M Functions
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WARNING:
Any wires leaving the control box must be in a grounded conduit. Please
obey the electrical code. In Applications where there is high current, use M-
functions to activate relay.

Fadal Normally
Supplied M-

Functions

Fadal supplies M-Functions M60 thru M69 with all machines. They are output
on the 1100-1 board. The even numbered M-code activates the relay and the
odd number deactivates the relay. Each set of M-codes has a relay and a fuse.
On the terminal block (TB), each M-function set has two connections with a
120 VAC connection on one side and a return (RET) on the other side.

To show proper connection of the M-Function, use the M60 / M61, which uses
connections TB2, pins 39 and 40. Next to pin 40 is a 120 VAC connection.
Jumper this 120 VAC connection to pin 39 and connect the two wires, from the
device, to the RET next to pin 39 and to pin 40 (see the example on the next
page).

Up to 3 amps at 120VAC may be taken from the 120 VAC output next to the
terminals.

This group of M-Functions uses solid-state relays; therefore, 120 VAC must be
used across the output connections.

Fadal Optional M-
Functions

Note: If the machine that the M-Function option is being installed in has a
1060-1A Motherboard, then a PCB-0175 circuit board, an M-Function
interface, 1340-0, and a WIR-1679 Cable Assembly with a 40pin, 1060-1A to
1340 are required. A WIR-0178 Cable, a 5C indexer, and an MTR to Control
may also be needed.

1050-3A M-Function
PCBA (PCB-0008) -

Two M Functions.

The 1050-3a, M-Function board, decodes two (2) M-Functions. The M-
Functions are selected by installing jumpers at U6 on the circuit board. The
following example illustrates how to select the M-functions using jumpers. The
M20 and M80 M-functions are displayed.
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U6 (Jumper)

 
M20       1       16     "A" M-Function
M30       2       15     "B" M-Function
M40       3       14
M50       4       13
M60       5       12
M70       6       11
M80       7       10
M90       8        9

U7 (Dip Switch) Each M-Function can be set for the desired reset condition using the set of
switches located at U7. Switches 1 a & 2a correspond to the "A" M-Function,
switches 1 b & 2b correspond to the "B" M-Function.

Reset Options The selected M-Function delays the part program until the condition for reset is
satisfied (see chart below for the four (4) reset conditions).

Duration
of relay
Closure                                                                             M-Function
                                                                              «A»                 «B»
                                    CNC Proceeds                 1la        2a         1b          2b         

(1) .l sec. Pulse       Immediately after pulse      open    open    open       open
(2) .1 sec Pulse      At reset closure                   closed  open   closed      open
(3) Held                 At reset closure                    open   closed   open      closed
(4) Held                 After reset release              closed  closed   closed    closed

Note: Electro-Mechanical relays are required for any device not using DC.

Open

Closed

1a 
2a 

1b 

2b
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M-Function Contacts Each M-Function has one set of normally open contacts. The contacts are
available to the user at TB 1, TB2 and TB3 on the backplane.

"A" M-Function - TB 1 pins 7 & 13 
"B" M-Function- TB2 pins 11 & 10 
A reset condition is accomplished by connecting between the terminals of TB3,
pin 1 & 2. TB3 is located on the lower portion of the motherboard.

Note: WIR-0178 Cable, SC Indexer; MTR to CNTRL (indexer cable)

1050-0 M-Function PCBA (PCB-0007) - One to twenty M functions

M-Function Hook-up
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Remote Manual 
Pulse Generator
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Installation
Procedure

1) If Remote MPG is to be installed on a NEW style pendant (CNC88HS),
remove tacked-on cover for adapter with hammer and punch or chisel.

2) If Remote MPG is to be installed on earlier pendant that does not have pre-
drilled holes, then mount the adapter jack about 3" from the back side and
3" from the left side (as viewed from the front). Some pendants may have a
1110-1 board mounted here, so locate 3" from the right side in that case.

3) Using the template, mark and center punch the 5 hole locations. Punch the
center hole using a hole punch or a large step drill. Diameter is 1.375
inches. Then drill the four mounting holes at .156 inches in diameter.

4) With a gasket between the jack and the floor of the pendant, install using
(4) 6-32 screws and keps nuts.

5) Remove the 201090 board and replace with the enclosed 201090-3. A
board reconnecting all cables and wires into the same locations as was on
the original board. Connect included cable with 12-pin connector at J7,
and install the two separate wires at connector J5 on the new 201090-3A
at pins 5 and 8 (either wire at S or 8).

6) Plug the 14 pin connector from cable #5241 to connector on 201770-0.
Note pin 1 orientation on connector (red stripe on ribbon) and board.
Reversed plug will not only cause Remote MPG not to operate, but will
damage unit.

7) Remove 6-position axis selector switch on pendant and replace with
#1453-2 7-position switch. Wiring is identical to old switch. 

                       Red-1
                       Wht-2
                       Grn-4
                        Blk-C

Ø.156”

  Ø 1.375

Tape template to pendant bottom and center
punch holes.
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Dynamic Tool Load 
Compensation
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Servo Coolant
Assembly
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Servo Coolant
Control
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Troubleshooting
Checklist

1) Make sure all connectors are plugged in properly.

2) Check dip switch settings. Switch 2=3=6=7=ON; Switch
1=4=5=8=9=10=OFF.

3) Check AC line fuse. AC LINE FUSE=16A, 250 VAC Slow blow (dimensions
5x20 mm) Wickman Part Number 19195-16. Check shunt regulator fuse
(amplifier case must be removed to do this). SHUNT FUSE= Bussman Part
#MDLL3, 3A, 250 VAC Motor delay fuse (dimensions, d=6.3mm, I=32
mm).

4) With the power removed, use a DVM to check between motor phases
(Motor A, B and C), between motor phases and PGND and between motor
phases and +HV. The cover must be removed to access +HV and PGND
points. If any shorts are detected, the amplifier should be replaced.

5) Check AC bus voltage. Nominal voltage should be approximately 115 VAC.
If the shunt regulator is on too long or if the AC line voltage is too high (over
130 VAC), the shunt fuse could blow causing an amp over voltage
condition. The shunt regulator trip voltage is 185 VDC (130 VAC). The
amplifier should over voltage at 195 VDC (137 VAC). Amplifier specified
input voltage is 30-125 VAC.

LED: RED LED indicates the following faults: output short circuit, over-voltage,
over temperature, inhibit, and power-up reset.
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CNC 88 HS Optional 
Diskette Drive
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CNC88HS Optional 
Diskette Drive- 
Miscellaneous

Specifications 3.5" diskette medium. 1.44 Megabyte capacity; will read/write 720K diskettes.
MS-DOS format.

Requirements Software version 96.1 A6-3 or later.

Access from Control The drive is accessed from the Functions menu on the CNC by selecting option
0-DISK. A submenu is displayed with the following options:

FUNCTIONS----------------------------PRESS MANUAL TO ABORT--
DISK FUNCTIONS;

1-DISK TO MEMORY     3-DIRECTORY       5-FORMAT      7-RUN PROGRAM
2-MEMORY TO DISK     4-DELETE              6-VIEW

Disk to Memory- Loads a program from a diskette into CNC memory.
Memory to Disk- Saves a program from CNC memory onto a diskette.
Directory- Displays a list of the tiles and directories on a diskette.
Delete- Deletes a file from the diskette.
Format- Formats a diskette (all files on diskette are deleted).
View-Displays the contents of a tile from a diskette (one page at a time) on the 
CNC monitor.
Run Program- Runs the VMC from a file nn a diskette using DNC.
           
Options are:
                        1) Error checking
                        2) Dry run
                        3) Mid-program start by block #

Note: The % character is not needed for running DNC from a diskette, but can
be included in the file on the diskette.
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Access from 
Program Using 
Macro Statement 
#DISK

Macro language statement #DISK invokes a program on disk from within a
program in the CNC memory. After processing the file from disk, control is
routed back to the line of the program in memory that follows the #DISK
statement. Macro Statement Format #DISK,filename

Macro Statement
Format # DISK filename

Example:

N1 G90 GO S10000 M3 El XO YO

N2 H 1 Z.1 M7

N3 #DISK CAVRUF- Calls the disk file named CAVRUF and runs it relative to
Fixture 1.
N4 GO Z.1- Program execution continues with this line, positioning the head to
Z.1 after CAVRUF finishes running the first time.

NS E2 XO YO- Positions to XO YO of Fixture 2

N6 #DISK CAVRUF- Calls the disk file named CAVRUF and runs it again, this
time relative to Fixture 2.

Restrictions on File
Content and Format

The file needs to be in text file format, without any formatting characters or
codes, such as those a Word Processor might use. In addition, the following
guidelines apply:

1) The file needs to consist of standard CNC program words, similar to what
would be typed or transmitted into the memory of the machine.

2) The file must not contain an O word.

3) The file should not contain an M30, M99, or an M2. The CNC will return to
the program in memory automatically at the end of the file.

4) The lines can be numbered, but do not need to be.

5) The file itself cannot contain any #DISK statements.

Note: The % character is not needed for running a program from disk, although
it can be included in the file. 
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Restrictions on User
Defined Subroutines

The file executes in the CNC memory just as if it were a part of the program that
executes the #DISK statement, with the following restrictions on user-defined
subroutines:
1) The program on the disk cannot define a user-defined subroutine.
2) The disk file cannot call a user-defined subroutine. 

Subprograms and
Fixed Subroutines

ARE Allowed

Subprograms and fixed subroutines can be called from the disk file. Use the
standard subprogram call format: M98 P# (where # is the subprogram to call).
After the subprogram has executed, the program returns to the line after the
subprogram call. For example, L100 might be used in memory to define
subroutine one, but this cannot be accomplished in the disk file.

Diskette Drive Error 
Codes

CODE DESCRIPTION CAUSE

1001 Reserved

1002 FILE ALREADY EXISTS File selected for reading or deletion not in directory

1003 FILE DOES NOT EXIST File selected for reading or deletion not in directory

1004 ILLEGAL COMMAND Command not recognized

1005 DISKETTE FULL Diskette has no room for transmitted data, or 
directory has no room for another entry

1006-1008 Reserved

1009 COMMUNICATIONS 
ERROR 

Mini-file detected check character error or other 
software or hardware communications problem

1010-1099 Not Used

1100 DISK READ ERROR Mini-file unable to read directory without error. 
Usually caused by an unformatted diskette

1101 BLOCK CHECK ERROR Four attempts failed to read diskette block without 
error

1103 SEEK ERROR Mini-file could not track while reading, or before 
writing, data block

1104 DISKETTE TIME-OUT Mini-file could not access diskette. Usually due to 
lack of diskette in drive

1105 DISK WRITE PROTECTED Minifile tried to write on write-protected diskette
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