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PMC LADDER MAINTENANCE

1. Introduction to PMC Ladder

The machine control system consists of 3 general sections, the CNC, the PMC, and the
MACHINE. PMC stands for Programmable Machine Controller, other manufacturers use
PLC or Programmable Logic Controller. PMC or PLC, both perform the same function
which is to interface between the CNC and the MACHINE side physical world.

INTRODUCTION

The PMC is the MASTER CONTROLLER of the entire machine. The PMC software
program is called the LADDER. The ladder program is written by the machine builder, and is
customized per each machine type. It is the interface between the CNC control and the
physical machine. The CNC will not do anything without first being commanded by the
PMC. The ladder program is software, which replaces what used to be physical relay contacts
and coils on the older machines of yesteryear. Today if we want to change a machines
operation, we can just change the ladder program software, instead of rewiring the machines

physical relays.
CNC

PMC

00001 (PART 259-16);
GO X10. ;

M6T2;

GO X50. Y-50.;
M3 S2500 ;

M8;

GO1 X125.4 F200;

1.1. The PMC function
The PMC uses G addresses to COMMAND the CNC, SERVO, and SPINDLE
systems, and F addresses are returned to the PMC, to CONFIRM the CNC,
SERVO, SPINDLE has done what it was commanded to do. The G and F addresses
are fixed software addresses and exist only in the memory of the PMC.

lc70.5 Fas3 © va.1

H O

JOG X1.1 G100.0§

F102.0

.........

MACHINE

\» G705

FANUC
SPINDLE
<F45.3

The physical world is connected to the PMC through the I/O modules, using X and Y
addresses. The X addresses are inputs to the PMC, the Y addresses are outputs from
the PMC. The I/O board simply converts the signal from +24V to digital signals.
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PMC LADDER MAINTENANCE INTRODUCTION

1.1.1. Ladder Output Coils

The outputs from the PMC ladder are called coils. These coils output to the
MACHINE, CNC, SERVO, or SPINDLE systems to command actions. In the ladder
diagram, the coils are represented by circles.

M3 M5

4

Each coil has an ADDRESS assigned to it. Here is the coil for address G70 bit 5. The
address determines where the signal output will go. G70.5 is a dedicated address for
the PMC to command the SPINDLE to go clockwise (M3). When the coil becomes
active in the ladder, the command is sent to the spindle drive.

Here are some of the ladder ADDRESSES that can be assigned to PMC COILS.

Y = Physical outputs to the machine that turn on relays,
solenoids, etc.

G = PMC outputs that command the CNC, servos, or

~ spindle systems.
R = Internal relays, relays that exist within the ladder
- software, used for the purpose determined by the ladder

developer.

D = Data register bits, data registers are used for
internal ladder data storage. _ ,

A = Alarm/Operator message display, used to display
custom machine builder alarms on the CNC message display
screen. :
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PMC LADDER MAINTENANCE : INTRODUCTION

1.1.2. Ladder Input Contacts
The inputs to the PMC ladder are called contacts. These contacts are input from the
MACHINE, CNC, SERVO, SPINDLE, or INTERNAL PMC signals, to tell the PMC

the status of those signals. In the ladder diagram, the contacts can be either normally
closed or normally open.

M3 M5 B G70.5

J/Y ' )
X O
, NORMALLY CLOSED

NORMALLY OPEN

The NORMALLY OPEN contact conducts when the signal is ACTIVE.

'The NORMALLY CLOSED contact conducts when the signal is NOT ACTIVE.

- When the signal X2.1 is ACTIVE, and signal M5 is NOT ACTIVE, the net
conducts and the coil G70.5 is turned ON. If M5 becomes active, or X2.1 becomes
not active, the coil G70.5 is turned OFF.

Here are some of the ladder ADDRESSES that can be assigned to INPUTS.

X = Physical inputs from the machine I/0, such as limit switches,
proximity switches, or other relay contacts.

F = System inputs that confirm the CNC, servos, or spindle

. .system status to the PMC.

K = Keeg relays that are used to set ladder options, controlled by
a parameter screen.,

R = Internal relays, relays that exist within the ladder
software, used for the purpose determined by the ladder
developer.

D = Data register bits, data registers are used for internal ladder
data storage.
A = Alarm/Operator message display, used to display
~ custom machine builder alarms on the CNC message display
screen.
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INTRODUCTION

PMC LADDER MAINTENANCE

1.1.3. PMC Address Table

The address table varies between PMC types. Generally what varies is the number of
I/0 points between the different systems. The table below shows the difference
between RB5 and RB6 PMC types.

PMC Input from physical
machine side X1000 ~ X1019
(limit switches) X1020 ~ X1039
PMC Output to physical Y0 ~ Y127
machine side Y1000 ~ Y1014
(relays/solenoids) Y1020 ~ Y1034
PMC Input from CNC, FO ~ F255 FO ~ F255
SERVO, or SPINDLE system | F1000~F1255 | F1000~F1255
(confirmation) F2000~F2511
PMC Output to CNC, SERVO, } GO ~ G255 GO ~ G255
or SPINDLE system G1000~G1255 | G1000~G1255
(command) G2000~G2511
PMC Internal Relays RO ~ R1499 RO ~ R2999
contacts and coils found R9000~R9117 | R9000~R9199
only within the ladder
PMC Output to CNC A0 ~ A24 A0 ~ A124
message display
PMC Counters C0o ~ C79 C0 ~ C199
PMC Keep relays KO ~ K19 KO ~ K39
K900 ~ K909
PMC Timers TO ~ T79 TO ~ T299
PMC Data register DO ~ D2999 D0 ~ D7999
PMC Labels L1 ~ 19999 L1 ~ L9999
PMC Subprogram number P1 ~ P512 P1 ~ P2000 .
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1.2. The CNC function

G-Code - The primary function of the CNC is to read the G-Code program which

- move the servo axis accordingly. Any miscellaneous codes (M, S, or T ) read in the

program are passed to the PMC (F addresses), and it is up to the PMC to process and

‘confirm that they are executed. When the PMC confirms the M, S, or T code has
‘been processed, it returns the FIN signal to the CNC (G4.3). The FIN signal allows

the CNC to continue on to the next line of the G-Code program.

Parameters - The parameters are settings in the CNC memory. These settings tell the
CNC what the machine is capable of, for example one parameter setting tells the CNC
the travel distance for the X servo axis, in the + and - directions. Fanuc makes
controllers that will work on any size machine. The parameters describe the machine
capabilities to the CNC controller.

00001 (PART 259-16); |
GO X10. ;

M6T2; command
* GO X50. Y-50.;
M3 52500 ;
M8 ; F confirm \
G01 X125.4 F200;

CNC | PMC MACHINE

EN

lc7os Fasza vz

G100.0< {

‘ JOG Xi.1  G100.0
; FANUC
SERVO . E v SPINDLE
F102.0» 1020 = <F45.3

1. 3 The Machlne function

- The MACHINE side has PMC inputs and outputs. The PMC inputs (X address) are

physical switches, contacts, or sensors. The PMC outputs (Y address) are physical
relay coils, solencnds or contactors. Z.ZD

A typical scenario for interaction, is the use of the CYCLE START button.
1) The physical cycle start button is pressed, input to PMIC through a X6.6
2) The ladder uses X6.6 to activate a G7.2, commanding the CNC to cycle start.
3) The CNC starts processing the current G-Code program, and then returns F0.5
confirmation to the PMC, to tell the PMC that it is cycle started.
4) The address F0.5 energizes the physical output Y6.6, that is used to turn on
the lamp in the cycle start button.

A similar interaction of command and confirmation occurs with every PMC
operation.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

2. FS16 PMC Screen Review

There are several screens that relate to PMC operation and status. This section reviews the
screens available on the FS16 control with a RB6 PMC type. There are several types of PMC
available on each control series. The type of PMC determines the number of ladder steps, the
types of function blocks available, and the amount of counters and data registers. Different
PMC types may have slightly different screen displays.

As shown in the previous section, the CNC and PMC are 2 separate entities. To view the PMC
side screens, follow the instructions below.

You are now viewing the PMC side of the control.
Three choices appear, PMCLAD, PMCDGN, and PMCPRM.
They are LADDER, DIAGNOSE, and PARAMETER.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

2.1. PMCLAD Ladder Display
The PMCLAD display allows you to see the ladder logic written by the machine builder. You

also have the ability to search for a specific address, view the current status of a signal, or
freeze the ladder display on a specific event.

soft key on the CRT menu.

This button toggles the display. The SYMBOLS are comments, which may be entered
by the machine builder as they write the ladder. They can be the Fanuc dedicated signal
name abbreviations, or custom abbreviations decided by the machine builder.

Think of the ladder diagram as an electrical circuit. The CONDUCTING contacts are
highlighted bold, and they allow current to flow. The NON-CONDUCTING contacts
are green and do not allow current to flow. -

In the first ladder rung above, the X0008.4 and R707.3 contacts are conducting, so the
coil G8.4 is ON or activated.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

PMCLAD Ladder Display

2.1.1. SEARCH Menu

By pressing the SEARCH soft key, the search menu is displayed. The choices on the
search menu are TOP, BOTTOM, SRCH, W-SRCH, N-SRCH, and F-SRCH.

oy THY

NET 1
NET 2

NET 3

NET 4
NET 5
NET 6
Nﬁ 7
NET 8

L
b

52

The display jumps to the BOTTOM of the ladder diagram.
Notice the NET numbers at the top of the screen change accordingly.

soft key on the CRT menu.

The display jumps to the TOP of the ladder diagram.
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SEARCH Menu

soft key.

The coil G8.4 should appear at the top of the screen. This coil has the
symbol *ESP assigned to it in this simulator ladder.
SYMBOLS (*ESP) can be searched as well as ADDRESSES (G8.4)

[

Skt e
.

7) Press the

8) Press the
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

SEARCH Menu

soft key.

The coil for RO.1 should éppear on the tdp line of the display.
The W-SRCH soft key searches for COILS ONLY, not contacts.

11) Press the soft key on the CRT menu.

The display jumps to the TOP of the ladder diagram.

soft key.

12) Enter NET number 126, then press the

The coil for RO.1 should appear on the top line of the display.
The N-SRCH soft key searches for the NET LINE NUMBER
- which appear on the top of the display. ’

13) Enter FUNCTION number 3, then press the

The boxes in the ladder are called FUNCTION BLOCKS. Each function is
assigned a SUB number. A timer function block is assigned SUB 3.
The F-SRCH soft key searches for function blocks using their sub number.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

SEARCH Menu
14) Enter FUNCTION number 55, then press the

The SUB number 55, is a counter. The function blocks are described in more detail
later in this manual. There is also a complete listing of all the SUB functions.

15) Press the

soft key on the CRT menu, to the TOP bf ‘the ladder diagram.

16) Press the soft key on the CRT menu, to return to the PMCLAD menu.
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PMC LADDER MAINTENANCE

2.1.2,. TRIGGER Menu
The trigger function can freeze the ladder display so you can look at what happened at
a specific moment in time. This is useful when an event happens quickly, and you are

unable to see the changes because of screen update time.

soft key on the CRT menu. The TRIGGER soft menu appears.

At the bottom of the screen a message appears. ADR; POINT(0-3);COUNT

ADR =the ADDRESS you want to trigger on
‘POINT = At which stage of ladder processing, do you want
the TRIGGER event to freeze the display.
0 = When processing reaches the top of the ladder
1 = After END 1 function block executes
2 = After END 2 function block executes
3 = After END 3 function block executes
COUNT = how many times must the address trigger, before freezing
the screen display. (1~65535 is valid)

2) Enter “G8.4:2 ;1 :” then press
across the top of the display screen.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

function, triggers on the NEGATIVE EDGE,
when the signal status changes from ON to OFF

function, triggers POSITIVE EDGE, 1
when the signal status changes from OFF to ON

/ill begin to ‘f’lash at the

bottom of the screen. This indicates the system is waiting for the trigger to occur.

4) Press the EMERGENCY STOP button. The
the display screen should be frozen.

5) Release the EMERGENCY STOP button, notice the G8.4 coil does not
highlight on the screen since the display is frozen.

will stop flashing and -

6) Press the left menu soft key on the CRT menu, you will return to the
PMCLAD menu, and the screen will be active again.
7) Press the soft key on the CRT menu, the frozen trigger screen re-appears.
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TRIGGER Menu

soft key on the CRT menu.

soft key on the CRT menu, will begin to flash at the

11) Press the left menu soft key on the CRT menu

12) SEARCH to find the coil R0.1, notice on the next line is the coil RO.0.

- Maybe you can see the R0.0 coil highlight? This is due to the screen update time.
Since the coil is only on for 1 ladder scan, the display does not always update
quickly enough to see the change. Also notice that it is difficult to see the changing
state of the normally close R0.0 contact in the top line. The RO.0 contact should
change states whenever the R0.0 coil changes, since they are related.

14) Enter “R0.0: 2 ;1 :* then press soft key.
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TRIGGER Menu

15) Press the

16) Press the

soft key on the CRT menu.

soft key on the CRT menu,

17 Pressthe

You can now see the true sta{e of the R0.0 contact when the coil is in-active.
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PMC LADDER MAINTENANCE PMC SCREEN REVIEW

TRIGGER Menu

18) Press the left menu soft key to return to the PMCLAD menu.

2.1.3. WINDOW Menu

The window function allows you to split the screen, so you can see different parts of the
ladder diagram at the same time. The screen can be split into 6 different windows. The
more windows you create, the smaller each window becomes. ‘

soft key 2 times, 3 windows should be visible.

The highlighted window is currently selected.

buttons on the MDI keypad.

3) Press the

Notice the ladder changes only in the currently selected window.
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WINDOW Menu

4) Press the | soft key, the other window will highlight.

S) Press the buttons on the MDI keypad.

6) Press the _ | soft key.

7) Press the | soft keys, to change the size of the selected window.

8) Press the soft key, to remove the selected window from the display.

9) Press the | soft key, to remove all windows from the display and return

to the PMCLAD menu.
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2.1.4. DUMP Function
The DUMP function allows you to view multiple addresses in a HEXADECIMAL
format instead of binary format. From a maintenance perspective, this screen has limited

value.

HIS
TRYT 1) Press the soft key on the CRT menu. The HEX DUMP window appears.

2) Press the EMERGENCY STOP button. Watch the value of address GO8.

3) Release the EMERGENCY STOP button, Watch the value of address GO8.

4) Press the left menu soft key to return to the PMCLAD menu.
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2.1.5. DPARA Function

The DPARA function allows you to DISPLAY PARAMETERS of the function blocks
in real time. With this function on, you can see the actual count of timers, real-time
values of D data register addresses, or current counter values. When the button is
pressed, the text on the button changes to NDPARA, which stands for NOT DISPLAY
PARAMETERS.
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2.2. PMCDGN Diagnostic Display

The PMC diagnostic display allows you view information about the PMC, and monitor
the status of all aspects of the PMC. The trace function allows you to monitor changes in

any PMC address.

TRY THIS 1) Press the button on the MDI panel.
2) Press the soft key on the CRT menu.
3) Press the soft key on the CRT menu.

2.2.1. TITLE Display

The title display is split in half, the top half of the screen is machine builder information
like who wrote the ladder, when it was written, and the machine builders version. The
bottom half of the screen is status information from the Fanuc PMC processor.

MACHINE
BUILDER
INFO

FANUC
PROCESSOR
INFO

Typically the most important information on this screen is the PMC PROGRAM NO.
and EDITION NO. This is the machine builder version information that is added at the
time when they write the ladder. If the need arises to call the machine builder about the
machine operation, they will most likely ask for this information.
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2.2.2. STATUS Display

The status display is where you can quickly see the status of any PMC address. This is
useful when checking to see if an input address is working or to check if an output has
been turned on. The status screen always updates, even if the PMC is not running.

soft key on the CRT menu.
2) Press the button on the MDI key pad.
3) Press the ' soft key on the CRT menu.

The status of the physical inputs (X addresses) appears on the display.
Up and down the left side are the addresses, across the top are the bit numbers.

Sy

e
e

Watch the status bit change on the screen.
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Status Display

S) Press the |- button on the MDI key pad.
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2.2.3. ALARM Display

The alarm display shows faults that occur during ladder processing. In most cases you
will never see an alarm on this screen. It is mainly for the person writing the ladder
logic. If there are any mistakes in their logic, a fault message will explain the problem.
In the rare case that the ladder memory area should become corrupted, this may be the
place to look.

1) Press the

2) Press the

If allnis good on the PMC side of the control, the message ALARM NOTHING will
appear.

If a PMC alarm does occur, no alarm is present on the CNC MESSAGE display. The
only indication you may see is the CNC will be stuck in an EMG-STOP condition.
This is a good time to check the PMCDGN ALARM screen.

Disconnect the I/O Link cable, then power on the CNC to see this condition.

FA-021209 / 01 23



PMC LADDER MAINTENANCE | ' PMC SCREEN REVIEW

2.2.4. Binary to Hexadecimal Conversion

The purpose of hexadecimal is to be able to count to 15 using 1 digit. When starting at
0 and counting to 9, hexadecimal is the same a decimal. When you reach 9 in decimal,
the next numbers are 10, 11, 12, 13, 14, 15. These numbers are 2 digits each. Since
hexadecimal needs to count using 1 digit, we use letters instead of these 2 digit
numbers. The count is shown below.

15
14
13
12

ol
o

8
6
4
3
2
1
0

igit.

The PURPOSE OF HEXADECIMAL is to count from 0 to 15 using 1 d
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Binary to Hexadecimal Conversion
All computers use binary. Binary is a code that uses 1’s and 0’s. Each 1 or O is called a
bit. Eight bits together is called a byte. The bits are numbered from left to right starting
with O on the left. Bit 0 has a decimal value of 1. The value of each bit doubles as you
move to the left, so bit 1 has a value of 2, bit 2 has a value of 4 and soon ....

e e ,. waa =

BIT#

The byte shown above has a value of 9. Just add the bit values together to determine
the value of the byte, 8+1=9. Then convert these binary patterns to hexadecimal.

First, split the byte into two groups of 4 bits. Each group of 4 bits will represent 1
hexadecimal digit. When you do this the value of bits 4 to 7 change to the same as bits
0to 3.

=

BIT#

BINARY

VALUE

Second, add up the bit values for each 4 bit section, and those numbers become the
hexadecimal value. For example

BINNRY=0 0 0 0 1 0 0 1

:

HEXADECIMAL = Q

Therefore a binary 0000 1001 is equal to hexadecimal 09. Then logically the binary
pattern 0010 0001 is equal to hexadecimal 21.

HEX ?

BINARY 10000010 =
BINARY 00100100 = HEX ?
BINARY 01001000 = HEX ?
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2.2.5. TRACE Display
The trace display allows you to monitor changes in status of any PMC address.

1) Press the

left menu soft key to return to the PMCDGN menu.

soft key on CRT menu. The TRACE DISPLAY screen appears.

5) Press the

soft key on CRT menu. The display begins recording events.

6) Press the button on the operator panel 3 times, see the status of bit 5

change on the screen each time you press it.

7) Press the button on the operator panel, notice nothing changes.
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TRACE Display :

Notice that the signal history shows you all bits in address X6, but traces only when the
masked bit is activated. The FEED HOLD button is X6 bit 7.
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TRACE Display

10) Press the soft key on CRT menu. The TRACE DISPLAY screen appears.

11) Press the .

soft key on CRT menu. The display begins recording events.

12) Press the button on the operator panel,' a few times.
13) Press the button on the operator panel.
: 14) Press the button on the operator panel, again.

Notice you can see X6 bit 5 changed, but traces only when the masked signal changes.
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TRACE Display

16) Change the TRACE MODE setting to a value of 1, a second trace setting appears.

soft key on CRT menu. The TRACE DISPLAY screen appears.

soft key on CRT menu. The display begins recording events.
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TRACE Display
The other TRACE MODE is 2:WORD. This mode traces 2 consecutive address. A

BYTE is 8 bits, a WORD is 16 bits, so X0006 and X0007 will be traced.

The other ADDRESS TYPE is 1:PHY ADDRESS which is used to monitor the PMC
memory addresses. This is the physical memory that the PMC runs in. Not very useful to
the average troubleshooter, but may be useful to a PMC developer. Change ADDRESS
TYPE to 1 to see the physical address where X6 resides.

left menu soft key to return to the PMCDGN menu.
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2.2.6.1/0 CHECK Display

The I/0 check display shows which I/O devices are connected to the CNC I/O LINK
connector. The I/O link is a serial communication that connects to remote I/O devices.
The status of the INPUT and OUTPUT devices is fed back to the PMC ladder in the
form of X and Y addresses (physical inputs and outputs).

TRY TH|5

The machine builder assigns X and Y addresses to each I/O module connected to the I/O
link communication cable. The addressing is specified by GROUP, BASE and SLOT.
This screen shows you the different groups of I/O connected.

GROUP 1 CNC

ID 84

GROUPO

IDAA
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I/0 Check Display

3) Press the | = | left menu soft key 3 times to return to the original PMC menu.
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2.3. PMCPRM Parameter Display :
The PMC parameters tell the PMC how it will operate. They set time intervals for
timers, keep track of current counts in counters, turn on machine side options, and store
data to remember machine conditions like which tools are in which magazine pots. Their
purpose is determined by the machine builder at the time the ladder is written.
To change PMC parameter settings, the CNC must be in MDI mode (or EMG
STOP) and PARAMETER WRITE enable must be set to 1.

2.3.1. Setting Parameter Write Enable

If the PMC parameters need to be changed, the PARAMETER WRITE enable bit must
be set before changes can be made. Here are the steps to enable parameter write.

HIS
1‘3\'1 1) Select |

mode on the operator panel.

2) Press the button 6n the MDI panel.

3) Press the soft key on the CRT menu.

| 4) Use the arrow keys to highlight the PARAMETER WRITE setting.

5) Press then press the key on thé MDI key panel.

Alarm "100 PARAMETER WRITE ENABLE" will appear on the screen.

Press the buttons at the same time, to clear this alarm.

6) Now press the

key on the MDI key panel.

7) Press the soft key on the CRT menu.
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2.3.2. TIMER Setting Display

The timers are used for delay purposes. The timer function blocks labeled SUB3 can
be adjusted on this page. Contact the machine builder to determine the timers purpose.

e

to NO. 15, enter 2000 then press

T — e s

Then, 2 seconds after K8.0 and X5.1 conduct, the coil R200.0 becomes active.
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TIMER Setting Display
ADDRESS = Used by any other function block, to reference this timer.
DATA = The timer delay in milliseconds, 1000=1 second.

4) Press the left menu soft key to return to the PMC main menu.

5) Press the soft key on the CRT menu.

6) Press the soft key on the CRT menu. The SEARCH soft menu appears.

7) Enter FUNCTION number 3, then press the

8) Press the left menu soft key to return to the PMC main menu.

9) Press the soft key on the CRT menu. The function block parameters appear.

10) Press the button on the operator panel, and watch the timer count.

When the; count reaches 2000, the R200.0 coil will turn ON

11) Press the | left menu soft key to return to the PMC main menu.

- 12) Press the ? soft key on the CRT menu.
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2.3.3. COUNTER Setting Display

The counters can be used by the machine builder to count any occurrence they choose.
A common use for a counter would be to count tool pots on the tool magazine. The
counter function blocks SUBS can be adjusted on this screen.
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COUNTER Setting Display

The ACT input (X5.1) is the action that will be counted. When the current count
reaches the preset value (10), the output coil (R200.5) becomes active. The next
ACT input will return the counter to the beginning value (O or 1).

3) Find COUNTER 3 in the ladder diagram.

4) Press the

button on the operator panel, and watch the counter count.

5) Press the left menu soft key to return to the PMC main menu.

6) Press the soft key on the CRT menu.
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2.3.4. KEEP RELAY Setting Display

The keep relays are used to enable machme builder options in the ladder. For example,
the machine builder may include 4™ axis control in the ladder, even though the machine
does not have the axis. If the end user decides to add a 4™ axis later, a keep relay will
enable that portion of the ladder. This allows the machine builder to add all machine
functions, so they don’t need to re-write the ladder if the user dec1des to upgrade the
machine.

1) Press the

2) Select

3) Turn ON K4 bit 0 on this display.

4) Find K4 bit 0 in the ladder diagram, what does it do?

You will not find any K COILS in the ladder. The only way to turn ON/OFF the K
addresses in the ladder, is on this parameter screen.
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KEEP RELAY Setting Display

Keep relays K16 through K19 are reserved for Fanuc PMC functions. If the control has a
SB6 type PMC, K900 through K902 are used in place of K17 through K19. The most
commonly used keep relay bits are K17/K900 bits 0 and 1.

K17/K900 bit 0 — 0=PMCLAD display is available
1=PMCLAD display cannot be seen
(Alarm = PMCLAD IS PROTECTED)

K17 /K900 bit 1 - 0=STOP, I/O, and MONITOR soft keys are not visible
1=STOP, 1/O, and MONITOR soft keys are seen

5) Set K17/K900 bit 0 to 1, what happens when you try to view the ladder ?

6) Set K17/K900 bit 1 to 1, notice the soft keys STOP, I/O, and MONIT appear.
These soft keys are used for ladder editing and backup. The STOP key can also be
used to provide SAFETY during the troubleshooting process.

7) Press the

8) Press the
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KEEP RELAY Setting Display

soft kgy on the CRT menu.

soft key on the CRT menu.

‘The output to the lamp, Y6.5 does not change because the ladder is stopped.
When you stop the ladder, the outputs retain their current status.

14) Find the coil Y6 bit 5 in the ladder diagram, and watch the circuit as you press the
OPTION STOP button. The coil does not change states. Depending on the PMC
type, the X6.6 contact may not change either, on the ladder screen. The true status is
always shown on the PMCDGN -> STATUS screen.

15) Press the left menu soft key to return to the PMC main menu.
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2.3.5. DATA Table Display

The data table is a place te store numbers. The numbers can be used for any purpose the
PMC developer wants. They could be used to store tool numbers in a random tool
changer, to keep track of which tool is in which pocket or they may be used to vary the
data in a counter.

1) Press the

2) Press the

appears. This screen is used to select the format of the data registers. The user
typically does not make changes here, it is set up by the machine builder.

The DATA TBL CONTROL parameters should only be changed by the ladder
author. Below is a brief description of their meanings...

ADDRESS = The starting address of the group
PARAMETER = Selects data display type, DECIMAL (bitO and 2=0),

BCD (bitO=1), HEX (bit2=1), and also protection (bitl)
TYPE = Data length, 0=BYTE(8bit), I=WORD(16bit), 2=LONG WORD(32bit)
NO. OF DATA = number of registers in this group
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DATA Table Display

5) Press the

6) Press the

The function block containing DO008 should appear.
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DATA Table Display :
The function block containing DO008 should appear.

left menu soft key to return to the PMCLAD menu.

soft key on the CRT menu. The setting ’in D8 should appear.

11) Return to the PMCPRM screen and change the setting for DO0OS to 22.

12) Then view the change on the PMCLAD screen.
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2.3.6. SETTING Display

The setting display has parameters that determine how the ladder special functions will
work. These functions are described below.

1) Press the

key on the MDI key panel.

soft key on CRT menu.

The PROGRAMMER ENABLE setting corresponds to the K17 / K900 keep relay
: setting. If you change this setting, the value of K17 / K900 bit 1 will also change.

5) Press the soft keys to change the PROGRAMMER ENABLE setting.
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SETTING Display

9) Press the

If PROGRAMMER ENABLE:I, notice the Soft keys STOP, I/0, and MONIT
appear. If programmer enable = 0 then the soft keys are not present. These soft keys are
used for ladder editing and ladder backup. :

10) Press the soft key on the CRT menu.

11) Press the

soft key on the CRT menu, the setting screen appears.

12) Change the PROGRAMMER ENABLE setting to 0:NO

to LADDER START, notice the soft keys change. ~

This setting decides if the ladder is automatically starts running when the CNC
power is turned ON. You probably noticed the ladder was automatically started last
time you powered the CNC ON.
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SETTING Display

soft key on the CRT menu, notice the setting changes to 1.

OFF/ON.

key on the MDI key panel.

soft key on CRT menu, notice the PMC is stopped.

Also notice that the RUN button is not present. This is a good way to ensure nobody
will accidentally operate the machine while maintenance is being performed. No outputs
can change while the ladder is stopped. '

18) Take the necessary steps to make the ladder RUN.

19) Press the soft key on the CRT menu, the setting screen appears.
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SETTING Display

The next setting on this screen is SIGNAL TRACE START. This setting decides if the
TRACE screen automatically starts tracing at CNC power ON. Earlier in this
manual, the trace function was described. It allows you to monitor the status of a PMC
signal, and record if the status changes.

20) Change the DATA TBL CNTL SCREEN setting to 1:NO.

21) Press the

left menu soft key, to return to the PMCPRM menu.

22) Press the soft key, notice the DATA TABLE screen appears directly.

Previously, when the DATA soft key was pressed a control screen was displayed.
The control screen is where the ladder author setup the types of data registers. Since
you should not change the control screen settings anyway, it is probably better to
leave the SETTING screen set to DATA TBL CNTL SCREEN = 1:NO
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SETTING Display

23) Press the left menu soft key, to return to the PMCPRM menu.

24) Press the |

soft key on the CRT menu, the setting screen appears.

The final setting on this screen is SIGNAL TRIGGER START. This setting decides if
the TRIGGER function automatically starts at CNC power ON. Earlier in this
manual, the trigger function was described. It allows you to freeze the ladder display
when a certain event occurs.

You may have more or less settings on your specific SETTING screen. This depends on
the type of PMC processor your CNC has installed. Refer to the proper Fanuc manual to
understand how those functions work.
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2.4. DGNOS CNC Diagnose Screen

The CNC diagnostic screen shows the status of several operating factors. If the machine
will not run, but there are no alarms, this screen will help diagnose the problem.

@ 1) Press the |

Here is a list of things that the CNC will wait for while running a G-code program.
On the right side of the window is a row of 0’s, the number 1 will appear next to the
item that the CNC is waiting for.
3) Turn the FEEDRATE switch to 0, on the operator panel.

4) Select f’ﬁéﬁé’ﬂiiiﬁ?_' mode on the operator panel mode select switch.

5) Press the

button, the program will execute.

Notice a 1 appears next to the label 004 FEEDRATE OVERRIDE 0%
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2.5. WDGN Wave Diagnostic Screen
The wave diagnostic screen is similar to having a digital oscilloscope built in to the
CNC control. The main purpose of the screen is servo/spindle tuning, however you can
also look at PMC signal addresses.

It was added to the, FS16/18B, FS16/18C, FS15B and the FS15/16/18 i-Series controls.
This function is only available if the graphic trace option is installed in the control
unit. More information can be found in the control maintenance manual. The parameter
3112.0 = 1 enables the wave diagnostic screen.

FSOC | - 7 6 5 4 3 2 1 0
FSI5 | - I | | | | I | SGD |
FS16 | 3112 B

PM-E -

Bit 0 = SGD=0 = Displyay normal graphic screen
1 = Display servo waveform diagnostic screen

Note: Turn NC power OFF/ON after setting the bit.

- 2.5.1. Wave Diagnostic Parameters

The parameter settings determine when data will be captured, how long, at what trigger,
and the type of data. Use the arrow keys to navigate from field to field, help information ____
specific to each setting appears on the right side of the screen. '

| button on the MDI panel.

‘ 5
TRY 1) Press the

2) Press the

right menu soft key, until the button appears.

. 3)Press the

The wave diagnostic parameter screen will appear.
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Wave Diagnostic Parameters

The GROUP CONDITION
parameter determines how the
capture cycle of the Wave
Diagnostic tool will trigger.

3) Press then

on the MDI key pad.

This will trigger on the positive
edge of the trigger signal.

6) Press the button, on the MDI key pad, to highlight TRIGGER

This is the PMC address you want to start the capture with.

7) Enter “X6.6” then press

This is the address for the CYCLE START button.

8) Press the | button, on the MDI key pad, to highlight DATA NO.

- This is the type of data you want to view on channel 1.

9) Enter ““99” then press on the MDI key pad

The setting 99 means you want to look at PMC addresses.

10) Press the button, on the MDI key pad, to highlight SIGNAL

This is the PMC address you want to monitor on the scope.
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Wave Diagnostic Parameters

11) Enter “G7.2” then press

G7.2 is the PMC command to tell the CNC to CYCLE START

12) Press the | button, on the MDI key pad, to highlight DATA NO.

This is the typé of data you want to view on channel 2.

13) Enter “99 then press

The setting 99 means you want to look at PMC addresses.

F7.0 is the M-Code flag, it turns ON while M-codes are being processed.

2.5.2. Capturing' the Signal Waveform

16) Press the | soft key on CRT menu.

The wave diagnostic graph screen will appear.

17) Press the soft key on CRT menu.

The wave diagnostic is now waiting for the TRIGGER address to occur.

18) Select Eil3515:48 mode on the operator panel mode select switch.

19) Press the | button, the program will execute.

The message SAMPLING will flash on the screen for § seconds.
At the end of the sample the signal trace will appear on the screen.
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2.5.3. Viewing the Capture Waveform

When the sampling time has ended, the waveform automatically appears on the display.
The graduations for CH1 appears vertically on the left (volts per division) and the
- graduations for CH2 appears vertically on the right. In this case, since we are looking at
- PMC addresses, 0.000=0OFF and 0.100=ON.

CHANNELL P i CHANNEL 2

0. 050

3,008

20) Press the

SHIFT THE CH2 WAVEFORM UP
SHIFT THE CH2 WAVEFORM DOWN

DOUBLE CH2 VERTICAL SCALE (v/div)

HALF CH2 VERTICAL SCALE (v/div)
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Viewing the Capture Waveform

21) Press the | soft key on CRT menu, a few times to separate the waveforms.

Fanwemmahi

TIME PER DIVISION
22) Press the right menﬁ soft key, to display ‘;he original GRAPH menu.
23) Press the menu soft key, until the time per division reads (100msec).
23) Press the

menu soft key, until the negative edge of the channel 1 signal
is visible..
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Viewing the Capture Trace

- The CYCLE START
button was released here.

The M-CODE began The M-CODE finished
processing here. processing here.

0,000

From this waveform we can see that the first M-Code (M6 T1) began processing about
50mSec after the cycle start button was released.

Tt is also seen that it took approximately 450mSec to actually perform the tool change.
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2.6. Exercise 1 — PMC Screen Review

1) Search the ladder for RO.1, how many contacts are in the ladder 7
how many coils are in the ladder ?

2) What is the purpose of the TRIGGER function ?

3) How many ladder windows can be displayed on the screen at 1 time ?

- 4) Search the ladder for SUB 5, what is the current count of counter 5 ?
5) What is the current laddef version in ybur simulator ?
6) Using the’PMCDGN STATUS screen, what is the status of address RO.1 ?

7) Setup the TRACE screen to monitor F7.0 (M-code Flag), then run program 00001
From the trace screen view, how many M-codes were processed in that program.

8) What mode must the CNC be in, to allow you to change PMC parameters ?

9) On the PMCPRM SETTING screen, whqt is the purpose nf the
PROGRAMMER ENABLE setting ?

10) When troubleshooting the machine side switches, what should you do to the ladder
before toggling the switches ?
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3. PMC Ladder Backup

It is important to have a backup of your PMC LADDER and PMC PARAMETERS. Since
the ladder and parameters were setup by the machine builder, if the information is lost you
will have to contact them to get the data reloaded. If you have a backup on hand, it is
simple to restore the data and get the machine running quickly. On modern CNC’s, the
ladder is stored in FLASH ROM. This type of memory typically does not fail, but it is
possible. The parameters are stored in SRAM, battery backed-up memory, and if the battery
voltage becomes low, the data may be lost. The battery is located on the control unit.

16 Model C - 16iModel A/B

The
o battery
The battery 1S
is located :;c:::d
under the top of
yellow
cover on 2':: dCPU

the power
supply unit.

~ Typically a BATTERY LOW alarm will appear on the CNC display when it is time to
“change the battery. We recommend the battery is changed every S years. The battery part
number is listed in the maintenance manual for your specific control. As long as you leave
the CNC power ON, until the battery is changed, the parameter data should not be lost. The
battery is only used when the CNC power is OFF. ‘ '

There is 2 ways to make a backup of the ladder and parameters.

1) By RS232 using a laptop computer.
2) By SRAM memory card ~

Both methods are described in this chapter.
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3.1. Backup by RS232

The 16 control has 2 RS232 serial communication ports. Typlcally the machine builder
makes port 1 available on the machine operator panel.

15
Tﬂ'{é; 1) Connect the CNC and PC with the RS232 cable.

'RS232 PORT 1

-3.1.1. Laptop PC Setup

In this example hyperterminal will be used to communicate between the PC and CNC.
Hyperterrmnal is software that comes free with the Windows operating system.

1) Turn ON the PC and run I-_IYPERTERMINAL on the START menu ...
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Computer Setup

2) Double-Click the

The connection description window appears...

~ 3) Type the connection
name, RS232, then
click

The phone number
window will appear.

c}ick
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Computer Setup
5) On the COM1 PROPERTIES window, select the settings shown below, then

click COM1 Properties

6) The RS232-HyperTerminal window should now be visible. In the lower left corner —
of the window, CONNECTED should be displayed with the connection time.

7) Click the PROPERTIES icon on top of the HyperTerminal window.

8) Click the SETTINGS tab, then in the EMULATION drop down box select ANSI

RS 22 Pmpertle
B
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Computer Setup

9) Click the button. MR

Make sure the check boxes

“Send line ends with line feeds”
and
“Force incoming data to 7 bit ASCII”

are both checked.

10) Click the | button.

11) Click the | button.
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3.1.2. PMC Parameter Setup

Confirm the setting of the following PMC communication parameters. The PMC
communication parameters are different than the CNC communication parameters since
‘they are considered to be separate entities.

1) Press the

button on the MDI panel.

'2) Press the soft kéy on the CRT menu.

3) Press the soft key on the CRT menu, the PMC 1I/O screen appears.

If the I/O soft key is not visible, set PROGRAMMER ENABLE on the PMCPRM
SETTING screen. ‘

arrow key on the MDI panel, to highlight DEVICE on the CRT.
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PMC Parameter Setup
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3.1.3. PMC Ladder Backup
Now that the PC and CNC are ready, the ladder file can be transferred to the PC.
Follow the steps below to make the ladder backup file.

His
TRY?@? 1) On the PC, across the top of the Hyperterminal window click on TRANSFER

then select CAPTURE TEXT

232- = HyperT erminal

Enter PMCLAD.txt,

The PC is now ready to receive the file.
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PMC Ladder Backup

3) On the CNC, press the soft key on the CRT menu.

The PMC will begin outputting the la,dde’r‘ file to hyperteminal. You should see
readable characters on the PC window. If not, re-check the PC and PMC setup.

S e e e S g

15232 - HypeiTemminal

=y

When the CNC is done outputting COMPLETE will appear in the bottom left
corner of the CNC screen. ' '

FA-021209 / 01 - - , 65



PMC LADDER MAINTENANCE ~ PMC LADDER BACKUP

PMC Ladder Backup

4) On the PC, across the top of the Hyperterminal window click on TRANSFER
“then select CAPTURE TEXT, then select STOP

5232 - HyperT erminal
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PMC Ladder Backup

6) On the PC, double-click the | ). ladder file icon, to open the file

using WORDPAD.

Pmclad ~WordPad

BUGGUDUDUODDUDDDDV DGDDDDDUD UUDDGGDDDDDDDDDDDDGDDDDS4303641313
BDDBDDDDUDDDDDDDDDUDDDDDDDDDU DDDUDDDDDDUDUUDDDDDDDDDDDDDDUDUDDDD
8UUAUDDUUDDDDDDODDGDODDDUGDDDUDDDDGDODDDDDDDDDDDDODUDDDDDDDDDDDDO
. 2SDDCDDUDDDDDDDDDDUDDDDDD DDDDDDUDDDDDDDDDDDDDG QDUUDDDDDDDDDDU
BDUEDUDDDDDDDDDDDDDDUDDDDDDODD DDDDDDDDUDODDDDDGDDDUUDDDDDDDDDDD
ZEU1UDDDDUDDUUUDUDDDDUDDDDUDUD DDUUDDUDDDUDDUUUGUUDDUDDDUUUUUDDU
'BD12DDDDDDDODDUDDBDDDDDDDUDDDDDDDDDDUUDDDODDDDDD UDODUDDDUDDGDUD
SDIQUDDDDDDDDDUDDDUDDDDDDUDDUDDDDDDUDDDDDDDDDODUDDDDUDDUDDDUDDDDD
42801SDODDDUDDDDDDDUGDDDDDDDDDDDDDDDUDODDDUDDUDUDUDDlﬂﬂFDUDUZDDDDDD
=r 280lBDD?BEFSFFB%TDDUDDDDUDUDUDDDDDFFFFFFFFFFFFFFF DDDDOUDUDUDDDU
5224280110468D7618132F194oDDDDDDDDFEDZDDDUDZUDDUDUODDDDDDDDDDDUDDDDUUD

The file should appear as readable english characters. If you see arrows and smiley
faces, the communication settings were not correct, either on the PC or PMC side.

7) Close the file window, and Windows Explorer.
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3.1.4. PMC Parameter Backup
The parameter backup is the same as the ladder backup procedure, except on the PMC
1/0 screen the DATA KIND will be PARAMETER instead of LADDER. Follow the
steps below to complete the parameter backup
1Y THIS
1) On the PC, across the top of the Hypertermmal window chck on TRANSFER
6 then select CAPTURE TEXT

15232 - HyperT erminal

The PC is now ready to receive the file.
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PMC Parameter Backup

3) On the CNC, use the |
the DATA KIND setting.

il PRUG

soft key on the CRT menu.

soft key on the CRT menu.

5) On the CNC, press the
The PMC will begin outputting the ladder parameters to hyperteminal. You should
see readable characters on the PC window. If not, re-check the PC and PMC setup.

When the CNC is done outputting COMPLETE will appear in the bottom left
~corner of the CNC screen.
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PMC Parameter Backup

6) On the PC, across the top of the Hyperterminal window click on TRANSFER
then select CAPTURE TEXT, then select STOP

e o T A e Ao

15232 -H yperT elmmal
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PMC Parameter Backup

8) On the PC, double-click the i parameter file icon, to open the file

using WORDPAD

Pmcprm <WordPad

- The file should appear as readable english characters. The N number is the parameter
number, the P number is the setting of that parameter. If you see arrows and smiley
faces, the communication settings were not correct, either on the PC or PMC side.

9) Close the file window, and Windows Expl‘orer.
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3.2. Backup by Memory Card
Backup using a memory card is obviously easier. There is no cable, computer, or PC
software to concern yourself with. The cards can be purchased from a local computer

supplier, which simplifies replacement or upgrading. There are 2 types of memory
cards, SRAM and FLASH memory. The SRAM cards work with all controls that

have a card slot. The FLASH cards only work with the i-series controls that have the
proper hardware/software versions. Here is a list of memory cards that have been
verified on Fanuc CNC controls.

" Maker Item Capacity Fanuc Authorized Price

SanDisk SDP3B-4 4MB . YES $37.00
SDP3B-20 20MB - YES $72.00
SDP3B-40 40MB YES $143.00
Hitachi HB289016A4 16MB YES $64.50
HB289032A4 32MB YES $93.50
HB289048A4 48MB YES $144.00
Panasonic BN-012AB 12MB YES
BN-020AB 20MB YES

BN-040AB

40MB

Item Capacity Price
Panasonic BN-512HSRC 512KB YES $85.00
BN-01MHSRC , 1IMB "~ YES $120.00|
BN-02MHSRC 2MB YES $188.00

The pricing varies on a weekly basis, contact your local distributor for current pricing.

1RY THIS i . |
@;‘ 1) Insert the MEMORY card into the CNC,

for model C controls the card slot is located
on the MAIN pcb,

~ 16 Model C

.

For i-series controls, the slot next to the
display screen can be used. ~ Card Slot

~16i Model A

Card Slot
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Backup by Memory Card

2) Turn ON the CNC, and wait for the system to come up ready.

3) Press the button on the MDI panel.
4) Press the soft key on the CRT menu.
5) Press the

soft key on the CRT menu, the PMC 1/0 screen appears.

- If the I/O soft key is not visible, set PROGRAMMER ENABLE on the PMCPRM
SETTING screen. ' ‘

8) Use the
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Backup by Memory Card

automatically be set to “@PMC-RB.PRM” which will be the file name.
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Backup by Memory Card

17) COMPLETE appears at the bottom of the display, when the file is saved.

18) Turn OFF the CN C, and remove the memory card.

19) Insert memory card into PC,
this can be done with PC power ON.

20) On the PC, double-click the
to open windows explorer.

FA-021209 / 01 V : 75



PMC [ADDER MAINTENANCE PMC LADDER BACKUP

Backup by Memory Card

21) The memory card appears as a REMOVABLE DISK, click on it ...

EI@E]EIEI*IT ; o : o
EI EIEI*ESP EIEIEEIDD*SP ', EIEIFE!DDP.RDI
EIEIHYDEIHDD EIIYEIEIHD:L :
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4. Input/Output Connection

Fanuc offers 3 different types of I/O connection. They are BUILT-IN I/O, I/O MODEL A,
and I/O MODEL B. The built-in /O is mounted inside the CNC card rack. The I/O model
A and I/O model B are connected to the CNC by an electrical serial communication link
which is referred to as the I/O LINK.

BUILT-IN I/O |
I/O MODEL A

I/0 LINK

All three types of /O are available in SINKING (ground activated) or SOURCING
(+24VDC activated) style connection. The inputs are selectable (sinking or sourcing) by a
pin on the connector, the outputs are fixed (either sinking or sourcing) by the /O board
part number. More detail about this connection is shown in the following sections, but
generally the I/O style is determined by the area where the machine was manufactured.

SOURCING INPUTS (+24V)
SOURCING OUTPUTS (+24V)

- SINKING INPUTS (Ground)
SOURCING OUTPUTS (+24V)

SINKING INPUTS (Ground)
SINKING OUTPUTS (Ground)

USA Made

.'Japanese Made

Eufopean Made
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3.3. Exercise 2 — Ladder Backup

1) Where is the SRAM memory battery located ?
2) If the battery runs down, what information may be lost ?

- 3) In what type of memory is the LADDER stored ? Can it be lost if the batterv is low?

-

-~ 4) When making a backup through RS232. what software is used on the PC side 7
How much does it cost ?

-5) After downloading the ladder to you laptop through RS232, how can you confirm the
file is correct ?

6) How often should you make a backup, of the LADDER ?
of the LADDER PARAMETERS ?
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4.2.2. Sinking Output Connections

The sinking (GND active) output board has connectors labeled C54, C55, and C58.
A maximum of 200ma per output is allowed. An external power supply is reqmred to
power the outputs, with an allowable output tolerance of +10%

Below is an example of sinking type output, where
ground is switched out the output Y1000.0

+24VDC
C54 SU
Al +24V v  >

Bl +24V.

A23 OV
B23 &

A3 [jri000.0

B3 Y0001
A4 0002
B4 10003
A5 jY10004
B5 §Y10005
A6

B6. Y1000.7 >

The connections for sinking type outputs are shown below ...

CONNECTOR C54 CONNECTOR C55  CONNECTOR C58
A B A B A B
+24V +24V +24V +24V +24V +24V

Y¥1010.0 ] Y1010.1
'¥1010.2 | Y1010.3
Y1010.4 | Y1010.5
Y¥1010.6 | Y1010.7
Y¥1011.0 | Y1011.1

Y1000.0 | Y1000.1 °
Y¥1000.2 | Y1000.3
Y1000.4 | Y1000.5
Y1000.6 | Y1000.7
Y1001.0 | Y1001.1
Y1001.2 | Y1001.3
Y1001.4 | Y1001.5
10 | Y1001.6 | Y1001.7
11 | Y1002.0 | Y1002.1
12 | Y1002.2 | Y1002.3
13 | Y1002.4 | Y1002.5
14 | Y1002.6 | Y1002.7
15 §-Y1003.0 |'Y1003.1 -
16 | Y1003.2 | ¥1003.3
17 |Y1003.4 | Y1003.5
18 |_Y1003.6 | Y1003.7
19 L.Y1004.0 | Y1004.1
20 | Y1004.2 | Y1004.3
21 |.Y1004.4 | Y1004.5
22 § Y1004.6 | Y1004.7

Y1005.0 ] Y1005.1
Y1005.2 { Y1005.3
Y1005.4 | Y1005.5
Y1005.6 | Y1005.7
Y1006.0 | Y1006.1
Y1006.2 | Y1006.3 Y1011.2 | Y1011.3
Y1006.4 | Y1006.5 Yi011.4 | Y1011.5
Y1006.6 | Y1006.7 10 |Y1011.6 | Y1011.7
Y1007.0 | Y1007.1 11 |Y1012.0 | Y1012.1
Y1007.2 | Y1007.3 12 |Y1012.2 [ Y1012.3
Y1007.4 | Y1007.5 13 §Y1012:4 | Y1012.5
Y1007.6 | Y1007.7 14 § Y1012.6 | Y1012.7
Y¥1008.0 | Y1008.1 | | 15 § Y1013.0 | Y1013.1
Y1008.2 | Y1008.3 16 §.Y1013.2 | Y1013.3
Y1008.4 | Y1008.5 17 Y1013.4 | Y1013.5
Y1008.6 | Y1008.7 18 | Y1013.6 | Y1013.7
Y1009.0 | Y1009.1 19 J Y1014.0 | Y1014.1
¥1009.2 | Y1009.3 20 § Y1014.2 | Y1014.3
Y1009.4 | Y1009.5 21 §1.Y1014.4 | Y1014.5
Y¥1009.6 | Y1009.7 22 1.Y1014.6 | Y1014.7

wVooONGOU A WN -
woNOU DWN -

NINI NI NS NN it bt b b b e ok b o b
NAWNROUVONONAWNROYRNOU AWNH

23 ov ov ov ov 23 ov ov
24 ov Y oV ov 24 ov ov
25 ov ov ov oV 25 ov ov
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4.2. Built-inI/0 ,
The built-in I/O card is available on the model A, B, and C controls.

4.2.1. Sourcing Output Connections

The digital outputs are used to control relays, solenoids, or other
machine side devices. A maximum of 200ma per output is
allowed. On the sourcing (+24V active) output board the
connectors are labeled C74, C75, and C78.

+24VDC

c74 'SUPPLY
oV Ch

Q} o GND-
A2 DCOMO +24V,
B2 DCOMO : s

A3 J-Y1000.0
B3 ol
A4 Y002
B4 Y0003
 Y10004
Y10005

A5
B5
A6

BG Y¥1000.7 >

Above shows a typical sourcing output connection.
The external supply provides +24V at pins A2 and B2
‘which is switched out pin A3 when Y1000.0 is active.
The other side of the relay coil is grounded. ‘
The connections for sourcing type outputs are shown below.

CONNECTOR C74 CONNECTOR C75 CONNECTOR C78
A B A B . A B

ov ov ov _ov ov ov
DCOMO | BCOMO DCOM5 | DCOMS DCOM10| DCOM10
Y1000.0 | Y1000.1 Y1005.0 | Y1005.1 Y1010.0 | Y1010.1
Y1000.2 | Y1000.3 Y1005.2 | Y1005.3 Y¥1010.2 | Y1010.3
Y¥1000.4 | Y1000.5 Y1005.4 | Y1005.5 Y1010.4 | Y1010.5
Y1000.6 | Y1000.7 Y1005.6 | Y1005.7 Y1010.6 | Y1010.7
Y1001.0 | Y1001.1 Y1006.0 | Y1006.1 Y1011.0 | Y1011.1
Y1001.2 | Y1001.3 - Y1006.2 | Y1006.3 Y1011.2 | Y1011.3
Y1001.4 | Y1001.5 Y1006.4 | Y1006.5 Y¥1011.4 | Y1011.5
Y1001.6 | Y1001.7 Y1006.6 | Y1006.7 Y1011.6 | Y1011.7
Y¥1002.0 | Y1002.1 Y1007.0 | Y1007.1 Y1012.0 | Y1012.1
Y1002.2 | Y1002.3 Y1007.2 | Y1007.3 Y¥1012.2 | ¥1012.3
Y¥1002.4 | Y1002.5 Y1007.4 | Y1007.5 Y1012.4 | Y1012.5
Y1002.6 | Y1002.7 Y1007.6 | Y1007.7 Y1012.6 | Y1012.7
Y1003.0 | Y1003.1 Y1008.0 | Y1008.1 Y1013.0 | Y1013.1
I Y1003.2[Y1003.3 Y1008.2 | Y1008.3 Y¥1013.2 | Y1013.3
Y1003.4 | Y1003.5 Y1008.4 | Y1008.5 Y1013.4 | Y1013.5
Y1003.6 | Y1003.7 Y1008.6 | Y1008.7 Y1013.6 | Y1013.7
Y1004.0 | Y1004.1 Y1009.0 | Y1009.1 Y1014.0 | Y1014.1
Y1004.2 | Y1004.3 Y1009.2 |.Y1009.3 Y1014.2 | Y1014.3
Y1004.4 | Y1004.5 Y1009.4 | Y1009.5 Y1014.4 | Y1014.5
Y1004.6 | Y1004.7 Y1009.6 | Y1009.7 Y1014.6 | Y1014.7

NN N NN R R e b el et

A ONROVONGOUNRWNROCINOU W
PN N NI NI R b ek ok b b b b b e

UIELM\)HQ&DOD\J ohrlRRoYINOUIRWN K
T R B N o e ey e T e S s L

AR UNFOOONONAWNROOINOU DWN -

DCOM_| DCOM DCOM | DCOM DCOM DCOM
DCOM | DCOM DCOM DCOM DCOM | DCOM
DCOM_| DCOM DCOM DCOM DCOM DCOM
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4.2.3. Sourcing Input Connections

The digital inputs are used to read the status of limit switches and -
proximity switches that tell the PMC the machines’ condition.
The CNC power supply outputs +24V on pins Al, B1, and also
provides ground at pins A25, B24, and B25.0n the board, the
input connectors are labeled C70, C71, C76, C72, C73, C71.

Below is an example of sourcing‘type input, where
+24V is switched into the input X1005.0

C70

: riZﬂME Al
e +24VE Bl

Tl o X1000.0 8 Ao
| "o X1005.1% B>
Lo X1005.2 8 A3
S o X10053 § B3
e o0 X1005.5 § B4
C b0 X1005.6 1 AL

Lo X1005.7Q B5

v § A5

A

The COMS pin determines if these inputs are
sinking or sourcing. If COM is tied to OV, the
inputs are activated by +24V. If COM is tied to
+24V, the inputs are activated by ground.

CONNECTOR C70 CONNECTOR C71 .~ CONNECTOR C76
A B ‘A B A B

+24V +24V 424V +24V +24V +24V
X1005.0 | X1005.1 X1000.0 | X1000.1 X1010.0 { X1010.1
X1005.2 | X1005.3 .X1000.2 | X1000.3 .X1010.2 { X1010.3
X1005.4 | X1005.5 X1000.4 | X1000.5 X1010.4 | X1010.5
X1005.6 | X1005.7 X1000.6 | X1000.7 X1010.6 | X1010.7
COMS5 COM6 - COMO COoM1 CoMi3 | COMi4
X1006.0 | X1006.1 X1001.0 | X1001.1 X1011.0 [ X1011.1
X1006.2 | X1006.3 X1001.2 | X1001.3 X1011.2 [ X1011.3
X1006.4 | X1006.5 X1001.4 | X1001.5 X1011.4 [ X1011.5
10 | X1006.6 | X1006.7 X1001.6 | X1001.7 X1011.6 | X1011.7
11 § X1007.0 | X1007.1 X1002.0 | X1002.1 X1012.0 | X1012.1
12 | X1007.2 | X1007.3 X1002.2 | X1002.3 X1012.2 | X1012.3
13 | X1007.4 | X1007.5 X1002.4 | X1002.5 X1012.4 | X1012.5
14 | X1007.6 | X1007.7 X1002.6 | X1002.7 X1012.6 | X1012.7
15 com7 COM8 COM2 CoM3 COM15 | COM16
16 | X1008.0 | X1008.1 X1003.0 | X1003.1 X1013.0 | X1013.1 |
17 | _X1008.2 | X1008.3 X1003.2 | X1003.3 X1013.2 { X1013.3
18 | X1008.4 | X1008.5 X1003.4 | X1003.5 X1013.4 | X1013.5
19 § X1008.6 [ X1008.7 X1003.6 | X1003.7 X1013.6 | X1013.7
20 § X1009.0 | X1009.1 X1004.0 | X1004.1 X1014.0 { X1014.1
21 § X1009.2 | X1009.3 X1004.2 | X1004.3 X1014.2 | X1014.3
22 | X10059.4 | X1009.5 X1004.4 | X1004.5 X1014.4 | X1014.5
23 | X1009.6 | X1009.7 X1004.6 | X1004.7 X1014.6 | X1014.7
24 COM9 ov COM4 ov CcoMi7 | ov
25 av ov [ ov ov ov

WONOU PWN -

N N N A o e Ty
NEWNROOONOURAWNROYRNOUL pUWN -
NN NN N N b b et b b et ot b et
NRUNROOENOUNAWNROOXNOU R W=
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4.2.4. Sinking Input Connections

As described in the previous section, the inputs can be
configured sinking or sourcing on all I/O boards. The type of
input is determined by the connection of the COM pin.

The CNC power supply outputs +24V on pins A1, B1, and also
provides ground at pins A25, B24, and B25.0n the board, the
input connectors are labeled C50, C51, C56, C52, C53, C57
Approximately 15ma of current flows per input.

Below is an example of smkj ng type input, where
GROUND is switched into the input X1005.0

’ ; +2§V§ Al
+24VE ‘Bl
- A6

oo X10050 ) A9
oo X1005.1 0 B
o X1005.2 A3
oo X1005.3 } B3
L X1005.5 B4
oo X1005.7 1 Bg

OV ¥ A5

The connection points for C50, C51, and C56 are

the same as C70, C71, and C76 which are shown on
the previous page. The connection points for C52, C52,
C57 are shown below .

CONNECTOR C52 CONNECTOR C53 CONNECTOR C57

A - B A B A B

1 +24V +24V 1 +24V +24V 1 +24V +24V
2§ X1015.0 | X1015.1 2§ X1017.0 | X1017.1 2 ] X1018.0 | X1018.1
3 |.X1015.2 | X1015.3 3 | X1017.2 { X1017.3 3 | X1018.2 | X1018.3
4 | X10154 | X1015.5 4 ¥ X1017.4 | X1017.5 4 | X1018.4 | X1018.5
5 J X1015.6 [ X1015.7 5 § X1017.6 | X1017.7 5 {§ X1018.6 | X1018.7
6 coM10 +5V 6 COM10 +5V 6 COM10 +5V

7 |.X1016.0 | X1016.1 7 1.X1016.4 | X1016.5 7 1. .X1019.0 | X1019.1
8 [ X1016.2 | X1016.3 8 [ X1016.6 | X1016.7 8 [ X1019.2 | X1019.3
9 +15V ov 9 +15V ov 9 +15V ov
10 ov -15v 0§ 0V -15V 10 ov -15Vv

NOTE: The +15V, -15V, and +5V connection pins should NOT be used.
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4.3.1/0 Model A

The /O model A is a PLC rack style /O, which connects to the CNC via electrical
serial communication cable (I/0 LINK). The status of the inputs and outputs is

transferred through the serial cable between the CNC and I/0 rack. The I/O Model A
connection manual. is part number B-61813E.

4.3.1. I/0 Configuration

There are 5 slot and 10 slot racks available. The first module in slot 0 is a
communication module. Several different communication modules are available.

424VDCis input to

;' . The I/O addresses ’aré:s‘zét}b'y
_power all the modules  GROUP, BASE, and SLOT,
' fln the rack L

. which is de_termmed by the
30 machme builder.
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4.2.5. High Speed Skip Inputs

The high speed skip inputs are used for tool measurement or part
probing. They are connected directly to the CNC and have
dedicated X addresses in the PMC. '

JASA
o HDIO . 1

3

4

5

6

7

8

9

10

11

: 12
ov 14
15

16

17

18

19

20
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I/0 Configuration

At the top of the communication module are four LED s to indicate
current communication status.

PWR = indicates +24VDC is input on connector CP32

LINK = indicates the sérial communication to the CNC, in
- the I/O Link cable is active. (JD1B)

BAQ = indicates communication to BASE 0 is active.

BAl = indicates communication to BASE 1 is active. (JD2)

The T/O addresses are set by GROUP, BASE, and SLOT. The first connection from

the CNC is always GROUP 0. From that communication module, JD2 goés to BASE 1,
JD1A goes to the next GROUP. Each group can have 2 bases, there can be up to 15
- groups connected on a single I/O LINK.

The PMC type
determmes the 7
maximum number S
of /O points
allowed on the I/O
hnk connecnon
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I/0 Configuration

When the machine builder writes the ladder they assign X and Y addresses to each
module mounted. This screen is not available on the standard CNC, however the
information is documented in the machine electrical drawings.

GROUP 1
BASE O
SLOT 1
Address
range is
X0~X3

GROUP 1
BASE O

‘ & ‘ SLOT 4
GROUP 0 BASEO0 SLOT1 Address
" Address range is X10~X23 range is
it Y5~Y8
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4.3.2. Input Module Connections

The input modules are available with ribbon cable, Honda connector, or terminal block
style connection. An external +24V supply is required to power the inputs. They can be
configured as sinking or sourcing inputs. The AID32E2 module is shown below.

The typical input current is 4.5mA

SOURCING - has the GROUND connected to

the COM pins for the inputs. +24V is switched to

the inputs. '
: C42

e X07] A20
e N—— (- I\ L]
oo X043 B2
____Q/Q—KQJ_ A22
, ——o~o—— X021 B77
- D NE— {1 N
+24VDC RIS a—Y
SUPPLY

l-COMﬂ- A24
COoMO, B24

SINKING - has the +24V connected to the COM CONNECTOR C42

for the inputs. GROUND is switched to the inputs. A B
_ , -
2 X3.7 X3.6
; c42 3 X3.5 X34
o 4 X33 X3.2
oo X061 Bo0 6 |_COM3 | COM3
oo X051 AD{ 7
L o X04 ¥ B2 8 X2.7 X2.6
e ——— (5 )] 9 X2.5 ~X2.4
11 . )
AN XY :
+24VDC o x00 g‘gg g COM2_|_COM2
SUPPLY 14 | XT7 | X6
15 [ Xi5 X1.4
oy 16 I xi3 X1.2
l—CQMQ» A24 17 [ Xi1 X1.0
COMO B24 18 CcoM1 COM1
19
20 | X0.7 X0.6

21 X0.5 X0.4
22 X0.3 X0.2
23 X0.1 X0.0
24 COoMO0 COMO
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Input Module Connections

The AID32E1 HONDA connector input module is shown here.
The typical input current is 4.5mA and the inputs can be wired
sinking or sourcing. The start address is dependent on the

I/O configuration settings, determined by the machine builder.

C20

SOURCING - has the GROUND connected to
the COM pins for the inputs. +24V is switched to
the inputs. ' ; o

C20

—_— X0.7 46
Lo X063 30
L —oo— X005 ¥ 47

> X0.4 31
+——"o——X03} 15
L o X0.2 § 48
L oo X0.1
+24VDC ST Er
- SUPPLY o

o) 53

CONNECTOR C20
33 1
X3.7 X3.6
34 )
X3.5 9 X3.3
. 35 X3.4 3
SINKING — has the +24V connected to the COM X3.2 20 X3.0
for the inputs. GROUND is switched to the inputs. CSI?IB Xgil 4
' ‘ o 37 | coM3 5
X2.7 py)
c20 8| X2.6 5
X2.5 23 X2.3
—o"o—— X071} 46 39 X2.4 7
L oo———X06 % 30 X2.2 24 X2.0
L oo X058 47 40 X2.1 .8
S — N R ] _ COM2 25
— wil 38 Cﬁ“z“ 2 10
° 32 Xi7 77 X1.6
- h24vie —o"o———X001 16 ' 3 X1.4 11
SUPPLY = X1.5 28 X1.3
A' o] : | X1 W)
_ X1.2 79 X1.0
lmm. 49 = COM1 3
% COMO 50 - . L L 1 COM1 30 )
e i ' a6 X0.6 13
X0.7 31
47 X0.4 15
X0.5 32 X0.3
28 X0.1 16
X0.2 X0.0
49 17
COMO
50 18
COMO f\
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Input Module Connections

The AID16D TERMINAL BLOCK connection input module
is shown here. The typical input current is 4.0mA and the inputs
can be wired sinking or sourcing. The start address is dependent
on the configuration settings.

SOURCING - has the GROUND connected to
the COM pin for the inputs. +24V is switched to

the inputs.
TB

S N— (R
| o X01|
| oo X02 |
o
| o X004
4+24VDC ]
SUPPLY

> XLX
OCONGOULTLALWN

TERMINAL

BLOCK -
1 T COM0 55T
SINKING - has the +24V connected to the COM 3 X0T |15
for the inputs. GROUND is switched to the inputs. ; i((?):g ig.g g
F——3E—XT.0 |10
TB 31 X3 okt 12
e XA 14

e x00) > 7 XL7 |-Aee 8

- o X01} 3 19 NC T30

L oo X033 ©§

o X0.4 .

o X05 3 Terminals 18, 19,
+24VDC ‘ X g and 20 are for
SUPPLY = ' factory use

. ONLY.
como, _ DO NOT make
: - ‘any connections - 7
on those
terminals.
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4.3.3. Output Module Connections

The output modules are available with ribbon cable, Honda connector, or terminal
block style connection. An external +24V supply is required to power the outputs.
The sinking or sourcing configuration is determined-by the module part number.
Both types of module have a maximum output current of 300mA per output.

AOD32D2 SOURCING — C43 has the GROUND

connected to the OV pin. +24V is connected to the
- COM pin, which will be switched out of the

individual outputs, when the output is activated.

+24VDC
a3 SUPPLY
A19 AV
A24 COoM0
B24
B23 joe

A3 L,
B2 P2,
A2 03 o,
B21 jprose
A2 s —
B20 b6 —
AL

N AOD32C2 C43 AOD32D2 C43
AOD32C2 SINKING — This is the A B A B
equivalent sinking type output module. 1 +24v3 || 1 ov3
: o . 2 Y3.7 Y3.6 2 Y3.7 ¥3.6

' 3 Y3.5 Y3.4 3 Y3.5 V3.4
+24VDC 4 Y3.3 Y3.2 4 Y3.3 Y3.2
5 Y3.1 Y3.0 5 Y3.1 3.0
SUPPLY 6 [ comz [ com3 6 [ _CcomM3 | _com3
C43 7 2o || 7 02
8 Y2.7 Y2.6 8 Y2.7 Y2.6
AL9 fe22 o T vis T v2a || 9 [ Y25 [ V24
A24 10 723 Y2.2 10 23 ¥2.7
B24 11 Y21 2.0 11 21 2.0
: 12 [ comz | comz 12 [ Comz | comz
13 +24vi || 13 o1
14 [ vi7 1 Vi6 14 ¥ VL7 Yi.6
B23 oo 15 VY15 Y14 15 Yi.5 Yi.4
A3 Pl ' - - 16 [ Yi3 | Vi2 16 | vi3 Y1.2
B22 02— : ' 17 Y1.1 YL.0 17 Y1.1 Y1.0
A2 pY03 18 | COMiI [ COM1 18 [ Comi [ comi
B21 j04 — 19 2avo | 19 0V
A21 PO 20 Y0.7 Y0.6 20 Y0.7 Y0.6
B20 pY06 — ——» _ 21 Y0.5 Y0.4 21 Y0.5 Y0.4
A20 0T — s ' 22 [ Y03 Y0.2 2 [ Y03 Y0.2
23 [ Y01 Y0.0 23 Y0.1 Y0.0
24 | COMO | CoMo 24 | COMO | COMO
25 25
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Output Module Connections

The HONDA connector style output module is shown here. The
typical output current is 300mA per output. The sinking or sourcing
configuration is determined by the output module part number.

AOD32D1 SOURCING - C41 has the GROUND
connected to the OV pin. +24V is connected to the
COM pin, which will be switched out of the
individual outputs, when the output is activated.

+24VDC
- SUPPLY
C41 :
18 Qv
49 COMO
50 ke i
v
18
16 J¥oo '

32 Pl
48 Y02,
i Y03
31 PR —— o ;
47 PO . , SOURCING C41
30 poe .

Y0.7
46 > 3 T
Y3.7 3.6
34 )
Y3.5 19 Y3.3
35 Y34 3
’ Y3.2 20 Y3.0
~ AOD32C1 SINKING — C41 has the +24V connected to b
the 424V pin. GROUND is connected to the COM pin, 37 | COM3 5
~which will be switched out of the 1nd1v1dual outputs, Y§é7 Y2226 0\6'3
when the output is activated. , Y2.5 23 ¥2.3
39 Y2.4 7
Y2.2 24 Y2.0
+24VDC 70 Y2.1 B
. S oMz 25 |
41 9
C41 COM2 76 0v2
17 fer2av Y] 10
49 kcomo Y1.7 27 Y1.6
50 & 43 Yi.4 11
Y1.5 28 Y1.3
44 Y1.1 12
Y1.2 29 Y1.0
16 oo 45 COM1 13
37 | COM1L 30
prll O 46 Y0.6 14
P Fr G - : Y0.7 31 Vi
31 |oa o ‘ 47 Y0.4 5
37 |us , : Y05 32 Y0.3
30 |vos \ ; Y‘:)Bz Y0.0 Y%)60
Y0.7 . .
46 ’ 49 17
COMO
50 18
COMO r\ ov0
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Output Module Connections

The TERMINAL BLOCK style output module is shown here.
The typical output current is 500mA per output. The sinking or
sourcing configuration is determined by the output module part
number.

AOD16D SOURCING - GROUND is connected
to terminals 10 and 20. +24V is connected to
terminals 1 and 11, which will be switched out of
the individual outputs, when the output is
activated.

+24VDC
1B - SUPPLY

) @OMO
111 COMO
10 fwo
20 GND

2
3 oL
4 Jﬂ:;;
6 |4 >
7 POs5
8 lyae
o P > TERMINAL BLOCK
T [ Como
T Y01 ig'g Z
5 Y03 |5t
’ £ 1 0> M55 T3
AOD16C SINKING - +24V is connected to terminals 1 o —0v0 1]
and 11. GROUND is connected to terminals 10 and 20., 3Tyl |0 1e2
which will be switched out of the individual outputs, when ‘B i::g ﬂ-g 1Lg
the output is activated. 91 Yi.7 —svt—50
+24VDC
B | . SUPPLY |
e The terminal block
1 'QQMO—I .
11 gﬁg” connections are the
%g D same on source
and sink. The
difference is where
> jro the other side of
2 e the load is
5 po3 connected.
6 o4 :
7 BosS
8 Yo
g Yoz,
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4.3.4.1/0 Module List

Below is a list of all the I/O modules available. for Model A I/O. More details and
connection information for each module can be found in the manual B61813E,
FANUC I/0 MODEL A CONNECTION and MAINTENANCE MANUAL.

DC AID32A1 24VDC 7.5mA Both 20mSec | = 32 Honda | N
Input AID32B1 24vDC 7.5mA Both 2mSec 32 Honda | N
AID32H1 24VDC 7.5mA Both 2mSec 8 | ‘Honda N
AID16C 24VDC 7.5mA Sink 20mSec 16 TB Y |
DC AID16K 24VDC 7.5mA Sink 2mSec | 16 T8 Y
Opto- AID16D . 24VDC 7.5mA | Source .| 20mSec 16 ~ TB Y
isolated | AID16L - 24VDC 7.5mA | Source | 2mSec 16 B |Y
| Input | AID32E1 | - 24vDC | 7.5mA Both | 20mSec | 32 Honda | N
S AID32E2 | 24VDC 7.5mA | Both | 20mSec 32 Ribbon | N
AID32F1 | 24VDC | 7.5mA Both 2mSec 32 Honda | N
AID32F2 | . 24VDC 7.5mA Both 2mSec 32 Ribbon N
AC AIA16G 100V~ 10.5mA AC 45mSec 16 B Y
Input R R 1)) 120AC -
DC AOD32A1 | 5~24VDC | 300mA Sink 2mSec | 32 Honda | N
Output ] L :
‘ AODO08SC S 2.0A Sink | 8 TB Y
AODO8D - = 2.0A Source | 8 TB Y
DC AOD16C ‘ 500mA Sink 16 TB N
Opto- AOD16D | 12~24VDC 500mA | Source 2mSec 16 TB N
isolated | AoD32C1 | : | 300mA Sink 32 | Honda | N
Output | AOD32C2 300mA | Sink 32 | Ribbon | N
AOD32D1 | - _300mA | Source 32 Honda | N
AOD32D2 | - | 300mA | Source 32 Ribbon | N
AC AOAQOSE 100~ . 2.0A - 1mSec 5 B Y
Output | AOAOSE ~ 240VAC 1.0A - 1mSec 8 B Y
AOA12F 100~120 500mA - 1mSec 12 TB Y
Relay AORO8BG 250VAC/ 4A - 15mSec | 8 -TB Y
Output | AOR16G 30VDC- 280 |pes 1 -15mSec | 16 TB S
‘ AOR16H2 30VDC 2A - 15mSec 16 Ribbon | Y

 BLANK = Terminal Block
1 =Honda Connector
2 = Ribbon Connector -

AOD32C1

» Number of Points A=AC

, » D=DC
» [=Input , R =Relay
O=0utput A = /0 Model A

B =1/0 Model B
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4.3.5. I/0 Confirmation

The PMCDGN STATUS screen is the best place to confirm an I/O point is working.
If it appears to be functioning there, you will need to use a voltmeter to physically
check-the device- that-is connected. You will need the machine wiring diagrams.

-In this example we will confirm the operation of the EMERGENCY STOP and
SIN GLE BLOCK switches on the operator panel.

' TRY 1) LOOK on the back of the operator panel, behind the emergency stop switch.

~ Outside
gray wire is Middle gray
X Address wire is

‘Black wire is

Emergency
stop signal

2) Connect a volt-meter between GROUND and EMG-STOP signal wire. |

-3) Push IN the EMG-STOP button, is the s'ignal wire +24V or OV ?
How does that relate to the status bit on the PMCDGN screen ? ~

Is the EMG-STOP input SINKING or SOURCING ?
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I/0 Confirmation Black wire is

4) Connect a volt-meter between GROUND and GROUND
the SINGLE BLOCK X address wire. ‘

Outside
5) Turn ON the SINGLE BLOCK, switch. gray wire is
What is the voltage when the switchis X AdAress mmp
turned ON ? ‘ '
How does that relate to the status bit X6.4 ? } Middie gray
wire is
Is the X address sinking or sourcing ? Y Address

The Y address Y6.4 is used to turn ON the lamp inside the SINGLE BLOCK
button. Connect the meter and watch the output change states with the ladder.
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4.4. Exercise 3 — Physical Input/Output

1) Is a sinking input activated by GROUND or +24V ?

2) On the PMCDGN STATUS screen search for address X8.4.
Is the status 1 or 0 ?
Is this input sinking or sourcing ?

3) How is it decided whether gn input will be SINKING or SOURCING ‘?:
4) Using the BUILT-IN I/O card, where is the +24V supply for the X inputs ?

5) Using I/0 Model A, where is the +24V supply for the X inputs ?

6) Using /O Model A, if a new output connection requlres 750mA of current Wthh
output module should be used ?

7) How is the module address specified ?

8 If y'ou swap I/O modules between slots does the starting addressing change ?
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5. Dedicated X Addresses

Normally the X addresses are determined by the machine builder, because they decide how
the machine will be wired to the I/O module. There are a few X addresses that are fixed by
Fanuc. These addresses, are for time critical signals like emergency stop. This chapter
explains the function of the dedicated addresses.

*ESP, *DEC, SKIP, ESKIP,XAE,YAE,ZAE

CNC

00001 (PART 259-16); [ ‘
GO X10. ; A X6.6 G7.2
M6T2; ( G command
GO X50. Y-50.;
M3 S2500 ; ,
M8 ; - -
GO X125.4 F200; F confirm

F0.5 Y6.6

HF———O

M3 M5 G70.5
B

Ix2.1

pessmcnsnssncasann

IG70.5 F45.3 Y21

— 0

JOG Xi.1 G100.0

. G100.04(G
SERVO

F102.0»

FANUC
SPINDLE
4F453

F102.0 Yi.1 ?7’

F confirm

5.1. *ESP - Emergency Stop
The emergency stop signal is used to stop the machine 1mmed1ate1y Address X84 is
- used for the MACHINE to tell the CNC there is an emergency. Address G8.4 is used
for the PMC to tell the CNC there is an emergency. Address X8.4 may appear in the
PMC, but whether it is or not, the CNC will still monitor the address.

15 ~ o ma T X6.4 GO.4

16/18 X1008.4 X8.4 G8.4
0 , X214 na G121.4

The asterisk * in the signal name indicates the emergency stop signal is active low.
This means that when the signal is 1 on the status screen, there is no emergency. When
the signal changes from 1 to 0, emergency stop becomes active.
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*ESP - Emergency Stop

Some machine builders choose to tie all of the hard over-travel switches in series with
the emergency stop switch. If the machine hits a hard over-travel or someone presses the
EMG-STOP button, the CNC displays EMG. ‘

+24VDC OT Limit Switches
SU PPLY . +X X +Y Y +Z -Z

I/0 Module
In this case, the switches enable the +24Y
- EMG relay coil in the electrical cabinet.
The normally closed contacts of the EMG
relay are tied to the dedicated input address SERVO FSM
of the CNC, and servo power supply. Ec:_o__EMG_

5.’2. *DEC - DeCeIeration Switch

The deceleration switches are used for home return. They are commonly referred to as
DOG switches, they tell the CNC when the servo axis is near home. These switches are
wired normally closed as indicated by the * asterisk. When the CNC sees the switch
status change from 1 -> 0 -> 1 it stops at the next Z pulse, which is home position.

16718 | X1009 ‘ | X9
0 X16.5, X17.5, X18.5, X19.5 ~ na

There is a separate address for each axis. The 16 control uses address X9. Address
X9.0 is used for the 1% axis (X axis), X9.1 is used for the 2" axis (Y on mill or Z on
lathe), X9.2 is used for the 3" axis (Z on mill, C on lathe) and X9.3 is used for the 4®
axis. ' ' : o

LI NN NONCNN NN N N N

. .
Gt X AXIS e *DEC1

+24V
X9.0
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5.3. SKIP1 - Skip Input

The skip input function is used when the machining end pomt is not prograrnmed but
instead the part dimension is probed by a fixed dimension measuring instrument during

- cutting. The skip input is wired to the measuring instrument. When the correct part
dimension is sensed, the skip input activates, and the remaining G-code command
(G3 1)is sklpped The program moves to the next block.

16/18 X1004.7
0 - X8.7 na

There is also a dedicated G address, G06.6 (SKIPP) wh’ich‘can be used as an auxiliary
skip input. Parameter 6200 bit O determines if this address is used (1) or not (0).

5.4. SKIPx - Multi-Step Skip Input
The multi-skip function works the same as the SKIP INPUT function, except you have
8 dedicated inputs. This allows for multiple dimension measuring instruments.

5.5. XAE, YAE, ZAE - Measuring Point Reached
The measuring point signals are used for Automatic Tool Length Measurement (mill)
and Automatic Tool Offset (lathe) option functions. These signals are wired to the tool
setter arm switches to sense the tool tip. The G37 command is issued by the macro
program to move the tool tip toward the tool setter arm. When the switch activates, the
difference between the current coordinates and the setter arm position is used to
measure and adjust the active tool offset.

£ A]. «.5‘&, s aa o, o o X8 3 “XS 4 X8 5 S8 L1, 3

16/18 X1004.0, X1004.1, X1004.2 X4.0,X4.1,X4.2
0 X8.0,X8.1,X8.2 : na '
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5.6. +MIT1, —MIT1 - Manual Feed Interlock
These signals are used when manual tool length measurement is performed. These
signals are wired to the tool setter arm switches. The tool is manually moved to touch
the setter arm switches. When activated, the axis cannot continue moving in the same
direction. The signal +MIT1 is the +X direction, -MIT1 = -X, +MIT2 = +Z, and
—MIT?2 = -Z direction. The dedicated X addresses are used on LATHE controls only.
- The MILL control has the same function, however it uses addresses G132/G134.

na

16T/ 18T X1004.2, X1004.3, X1004 .4, X4.2,X4.3, X44X4.5
X1004.5
oT | ‘ , na

The addresses for MIT are the same addresses used for multi-step skip function. Use
caution when both functions are enabled. When parameter 3003 bit 3 (DIT) is set to 1,
the manual interlock addresses are disabled.
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6. Dedicated G and F Addresses

'All of the G and F addresses are set by Fanuc. The machine builder interfaces to them with X
~and Y (physical inputs/outputs) in the PMC ladder. The G and F addresses Interface between
the PMC and CNC, SERVO system, and SPINDLE system (if Fanuc spindle is used)

CNC

.00001 (PART 259-16); % B
GO X10. ; : X6.6 ar2 b
M6T2; - Y output )
GO X50. Y-50.; : = T
M3 S2500 ; F0.5 Y6.6
M8 ; — 0
GO1 X%25.4 F200; M3 M5 G705
_l
X2.1
ik
E?%« R §G70.5 F45.3 Y21
G1 oo 0« | G command ) :
' JOoG Xi.1 G100.09 - FANUC
SERVO )
ERV _ NN , SPINDLE
F102.0» Fconfirm } F102.0 v F confirm «F453

The dedicated addresses are listed in tables in the appendix of this manual. There are
separate tables for each control model, 16/18, 15, and 0. This information is typically given
in the Maintenance manual for the control. The following examples are from the 16iA

" maintenance manual, B63005EN / 02. The 16iA CONNECTION (FUNCTION) manual
B63003EN-1, has more details on how the dedicated signals function.

The information is given in more than one way. On page 478, the table LIST OF

name. Each of the G and F addresses has an assigned mnemonic called the symbol. If you
know the SYMBOL for a signal, this is a good place to find its’ description.

FA-021209 / 01
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DediCated G and F Addresses

In the table LIST OF INPUT/OUTPUT SIGNALS, the first group of signals has asterisk
in front of the symbol name. The asterisk means the signal is active when status is 0 on
the PMCDGN status screen. A status of 1 is its’ normal state. ‘

For example, the over travel signal is addresses are G114 and G116. These are the hard
over travel switches for each end of the axis movement. The symbol is *+L1 is the +
direction LIMIT for the 1% axis, which is X. The symbol *-L1 is the — direction LIMIT for
the 1% axis. It assumed you understand that G116.0 will be used for the first axis -X, and
G116.1 will be used for the second axis -Y. There fore, logically G116.2 =-Z, G116.3 =-A
and so on, up to 8 axis of control. The PMC doesn’t know about X Y Z axis, it Just knows.
1st 2nd 3rd axis.

SREiD

His
TRYT 1) On the PMCDGN STATUS screen, look at the status of address Gl116.0
@7 Is it ON orOFF? , ' , ; : _

2)1 Turn ON Kkeep relay K4.0, on the PMCPRM KEEPRL screen. .

3) Press the

button on the MDI key pad.

The'following eyrror”message should appear...

4) Retﬁrn to the PMCDGN STATUS screen; lobk at the status of address G116.0
Is it ON or OFF ? This is how 31gnals w1th ASTERISK in the symbol name ;
function. '
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Dedicated G and F Addresses

The second way information is provided in the maintenance manual is on page 497, by
G and F address. These pages give you addresses in sequent1a1 order, so if you only know
the address this is the better place to look.

When you look up G116 on thlS table it Just tells you the SYMBOL name..

ST #5 #5883 f-#,?“
|r:3114 || *LE | LT |;,+L5 | 5 | e |

FENE R T

-—Lé I "—L4 |"'-L3

I G’ﬁB ‘ r +EC§S| +EDI'| +EDb

.,.,,'Dz = DT ]

Look up that SYN[BOL name on the previous table on page 478 to see the 51gna1
description. The 16iA CONNECTION (FUNCTION) manual B63003EN-1 /02, has
more details on how the signal can be used and if any parameters are related. '
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6.1. Active Low Signals *

As shown in the previous pages, the signals with asterisks in thelr SYMBOL name are
active low signals. These signals are considered to be operation critical signals and are

- designed active low to provide enhanced machine safety. The EMG-STOP signal X8.4
is an active low signal. It is this way, in case the wiring from the switch should become
open it will cause the machine to stop and present an emergency stop alarm. If the
signal was not active low, you would not realize the wiring was open until you pressed
the EMG button in and found it didn’t work. This may be the worst time to find out the
wiring is broken. This section reviews the commonly used active low signals.

6.1.1. *+L1~*+L8 G114/G116 - Hard Over travel

The hard over travel limits are physical switches at the end of travel for each axis. The
switches are wired to X inputs on the /O module. The machine builder decides which
X address will be used. The switches are usually wired normally closed for safety, so
the input is active (1) until the switch is pressed (0).

A~~~ AN N N N N N N N N
. ,
+—+ xAxIS —np L1

X5.6

The ladder logic for this physical wiring may look like this ...

X5.6 G114.0
()
—/

X5.7 G116.0
()
N

Because the physical switches are wired normally closed, as long as the switch is not
pressed, the X5.6 input is active (1) and the coil G114.0 is ON. When the machine
table moves over and touches the switch, the X5.6 input becomes inactive (0) and the
coil G114.0 goes OFF, causing alarm 506 / 507 on the message screen. :

CNC Alarms 506 OVERTRAVEL +
- - 507 OVERTRAVEL -

NOTE1 : On machines with ABSOLUTE type motor pulse coders, the overtravel
signals may not be used. Software overtravel limits are employed.

NOTE2 : The hard over travel function is ignored if parameter 3004 bit 5 (OTH) is 1.
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6.1.2. *ESP X8.4/G8.4 - Emergency Stop

The emergency stop signal stops the machine immediately. Address X8.4 is used for
the MACHINE to tell the CNC there is an emergency. Address 8.4 is used for the
PMC to tell the CNC there is an emergency. Address X8.4 may appear in the PMC,
but whether it is or not, the CNC will still monitor the address. More information about
emergency stop can be found in the previous chapter.

6.1.3. *ESPA G71.1 - Spindle Emergency Stop

The spindle emergency stop signal commands the spindle to stop immediately. The.
CNC emergency stop (X8.4) will also cause this. This signal is from PMC to
SPINDLE. The other signals *ESPB (G75.1) and *ESPC (G205 1) are used for the
second and third spindle

6.1.4. *FVO~FV7 G12 - Feedrate Override

The feedrate override signal overrides the feedrate commanded by the G-code program
(F command). This signal uses all of the bits in address G12 to create a binary pattern
of the override amount. The override amount can be from 0% to 254%. Because this is
an active low signal, the b1ts that have a status of 0 are the bmary override amount.

TRY ﬂ'ﬂs
@;1) On the PMCDGN STATUS screen, search for address G12

2) Turn the FEEDRATE rotary switch to 0, on the machine operator panel.
The status of all the bits in address G12 should be 1.
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*FVO~FV7 G12 - Feedrate Override

3) Turn the FEEDRATE rotary switch to 10%, on the machine operator panel.
The status of G12 bits should change.

The bit value of bit 1 = 2, and the bit value of bit3=8, 2+8=10%

- Address G13 is a secondary feedrate override and does not necessarily change with
changes in G12. It only changes on this simulator because it is written into the
ladder this way.

4) What will the status of the G12 bits Abe when 50% is commanded ?

- NOTE : The feed rate override switch may be disabled by a M-Code, check the
M-code list provided by the machme builder to see if your machine has
thls functlon

6.1.5. *IT G8.0 - All Axis Interlock

If the interlock signal is active (0), it will lock ALL servo axis so they cannot move,

-~ in any mode. This is done when the machine is in a condition where it would be
dangerous for it to move, for example during tool change. If parameter 3003 bit 0 (ITL)
is set to 1, this signal is disabled.

- 6.1.6. *IT1~*IT8 G130 - Specified Axis Interlock

If the interlock signal is active (0), it will lock the specified servo axis so it cannot

- move, in any mode. The PMC recognizes 1% 2"d, 3rd, axis so if this is a mill the *IT1
signal (G130.0) is used for X axis, *IT2 (G130.1) is for Y axis, and *IT3 (G130.2) is
for the Z axis. This is done when the machine is in a condition where it would be
‘dangerous for it to move, for example during tool change you may want to lock the Z
axis. If parameter 3003 bit 2 (ITX) is set to 1, these signals are disabled.
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6.1.7. ¥*JVO~*JV15 G10~G11 - Manual Feedrate Override

These signals override the manual feedrate when in JOG mode, and using the jog
buttons on the operator panel (+X,-X,+Y,-Y,+Z,-Z). Normally the manual feedrate is
set by parameter 1423 MANUAL CONTINUOUS FEEDRATE. These addresses
override the parameter setting.

This is a 16bit command, the low bits are address G11 and the high bits are address
G10, 8 bits each. The binary pattern sets the override amount in increments of 0.01%.

These signals also serve as the automatic feedrate override when a program is run
with DRYRUN activated. '

T

1) On the PMCDGN STATUS:screen, search for address G10

2) Turn the FEEDRATE rotary switch to 100 %, on the machine operator panel.
- What is the binary _value of G10~G11 addresses ?

106G mode, on the machine operator panel.

3) Select

4) Press the button, on the MDI keypad to view the POSITION screen.

Notice the actual feedrate changes as you rotate the FEEDRATE switch.
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~ 6.1.8. *SP/SPL G8.5/F0.4 - Feed Hold

The feed hold signal will stop the G-code program temporarily. It may stop
immediately or at the end of the current command block, depending on the current G-
code it is processing. The physical switch is typically wired normally closed. G8.5 must
be in its’ normal state (1) for the CYCLE START button to work.

The signal FO.4 (SPL) is the feed hold confirmation from CNC to PMC.

HIS . e
TRY{@P 1) On the PMCDGN STATUS screen, search for address G8 Black wire is

Is the status 1 or 0 ? GROUND

2) Notice the wiring on the back of the switch, i OUtSi_de ] 1
Is it wired normally open or normally closed ? ~ gray wire Is

X Address
3) Find the FEEDHOLD circuit in the PMC Ladder, Middle gray
and watch it change when the switch is pressed. ' wire is

What X address is assigned to this button ? | Y Address
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6.2. Axis Specific Signals + -
The next group of addresses on the LIST OF INPUT/OUTPUT SIGNALS table inthe
appendix is the + - group. These signals are related to the servo axis directions + and -

6.2.1. +31/-J1 G100/G102 - Feed Axis Direction

These signals are used to JOG the axis in the + or — direction. The address G100 is
used for the + direction of each axis. The PMC does not know X Y Z axis names, it
does know 1% axis, 2™ axis, 3™ axis. The signal +J1 (G100.0) is used to jog the 1% axis
in the + direction, and —J1 (G102.0) is used to jog the axis in the — direction. Likewise
+J2/-J2 (G100.1/G102.1) jogs the 2" axis, and +J3.-J3 (G100.2/G102.2) jog the 31
axis. Address F102 (MV1~MV38) is the confirmation signals that the axis are moving
and address F106 (MVD1~MVDS8) indicates the direction of the movement.

@: 1) On the PMCDGN STATUS screen, search for address G100

2) Turn the FEEDRATE rotary switch to 100 %, on the machine operator panel.
What is the binary value of G10~G11 addresses ?

3) Select [ETale]

mode, on the machine operator panel.

4) Press the button, on the MDI keypad to view the POSITION screen.

S) Press the g | jog button, on the machine operator panel.
6) Which Xvaddress is wired to the +X jog button ?
Find it on the PMCLAD ladder screen.

6.2.2, +MIT/-MIT G132/G134 - Interlock Each Axis Direction

These signals are used when manual tool length measurement is performed. These
signals are wired to the tool setter arm switches. The tool is manually moved to touch
the setter arm switches. When the signal is activated, the axis cannot continue moving
in the same direction. The signal +MIT1 is the +X direction (G132.0), -MIT1 = -X
(G134.0), +MIT2 =+Y (G132.1), and -MIT2 = -Y (G134.1) direction. The signals
are used on MILL controls. Dedicated X addresses are used on LATHE controls (X4).

- NOTE : When parameter 3003 b1t 3 (DIT) is set to 1, the manual interlock addresses
‘ " are disabled.
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6.3. Commonly Used G and F Addresses
As you can see in the table of signals, there is a command (G) and confirmation (F) for
almost every function the CNC can perform. Many of them are not used by the average
machine. This section reviews the more commonly used G and F addresses. The 16iA
CONNECTION (FUNCTION) manual B63003EN-1, has details on all of the CNC
functions and how the dedicated signals operate.

6.3.1. AFL/MAFL Gb5.6/F4.4 - Auxiliary Function Lock

The M-Codes, S-Codes, and T-Codes found in the G-code program are referred to as
auxiliary functions. M-codes control machine side functions, such as coolant pumps
(M38) or spindle commands (M3,M4,M5,M19). S-codes are used to control spindle
speed or on a lathe control they may be used to specify part surface speed at the tool tip.
T-code are used for tool magazine or turret control.

If you would like to run a G-code program without activating the M, S, or T codes, this
can be done by turning ON address G5.6 This may be desirable if you want to
perform a test run of the program without actually cutting a part. The address F4.4 is a
confirmation signal from CNC to PMC, to let the PMC know that the CNC is
performing this action.

6.3. 2. AL F1. 0 - Alarm In-Progress

This is a signal from CNC to PMC. The signal is set to 1 by the CNC any time it has
an alarm present on the [MESSAGE] screen.

ms
TRY 1) On the PMCDGN STATTUS screen, search for address F1

Notice that F1.0 is now OFF, because there is no alarm present
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AL F1.0 - Alarm In-Progress

The CNC may automatically
switch to the MESSAGE
screen when the alarm occurs.

Parameter 3111 bit 7 (NPA)
will decide if it does or not.
If bit 7 is 0, then it will
change screens. If bit 7 is 1,
it will not change screens.

At the bottom of the screen is
the status line. Any time F1.0
is 1, ALM flashes in the
status line.
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6.3.3. ALMA F45.0 - Spindle Alarm

The spindle is a stand alone controller. It processes the commands (G) received from
the PMC and returns confirmation (F). It also has internal alarm detection circuits. Any
time the SPINDLE detects an alarm condition, it turns ON the ALMA signal
(F45.0), to tell the PMC something is wrong. The spindle then displays the alarm
code on the 7 segment display, located on the front of the spindle module.

There are separate alarm addresses fof the second (ALMB-F49.0) and third (ALMC-
F168.0) spindles, if the machine is equipped with more than one spindle.

6.3.4. ARSTA G71.0 - Spindle Alarm Reset _
‘Once the spindle detects an alarm condition, the PMC can command it to reset. This

may clear the alarm, however some alarms require 3 phase power to be cycled
OFF/ON.

The second and third spindles have separate reset addresses also. The second is
(ARSTB-G75. 0) and the third is (ARSTC-G205. 0)

6.3.5. BAL F1.2 - CNC Battery Alarm

The CNC has a voltage detection circuit on the main PCB. The normal voltage of the
battery is 3.0VDC. If the battery voltage drops below2.6V, the message BAT will flash
on the status line of the display. The CNC will turn ON F1.2 to tell the PMC the
battery is low. The machine builder may use this address to force the CNC into a
FEEDHOLD condition so the machine cannot be run until the battery is changed.

: @P 1) On the PMCDGN STATUS screen, search for address F1

Notice that F1.2 is now OFF, because there is no alalfm present
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PMC LADDER MAINTENANCE

BAL F1.2 - CNC Battery Alarm

2) Make sure the CNC power is ON.

m__g)_ﬁ(_)c;t_é the BATTERY on the CNC control.

The battery
is located
under the
yellow
cover on
the power
supply unit.

No alarm message appears
but the word BAT flashes
on the CNC status line.

The CNC uses a lithium
battery that does not
re-charge. Most CNCs
use a SANYO battery, the
Fanuc part number is.
A981.-0031-0012

Confirm this with the
proper maintenance
manual before replacing it.

6) Plug the BATTERY back into the CNC, then press

FA-021209 / 01

16ModelC  16/Model A/B

The
battery is
located at
the top of
the CPU
card.

to clear the alarm.
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6.3.6. DRN/MDRN G46.7/F2.7 - Dry Run

Dry allows you to check the G-code program movement, without actually cutting a
part. This confirms the program has no errors also the tool path can be viewed on the
graphic screen. When G46.7 is active (1), the tool is moved at the manual jog feedrate
override speed, instead of the programmed feedrate from the G-code program (F
command). The PMC commands the CNC to perform dryrun operation with G46.7,
then the CNC sends confirmation back to the PMC using F2.7, to tell the PMC it is
usmg dryrun. v ;

1) Which X address is wired to the DRYRUN buttnn ?
“Find it on the PMCLAD ladder screen.

6.3.7. DT CH1/MDTCH1 G124/F110 - Controlled Axis Detach

This signal allows removal of a servo axis, without causing alarm on the CNC. The
most common use is for a removable rotary table on a mill, or in the case of C-
ax1s/sp1ndle control on a lathe. In address G124, bit O corresponds to the 1* axis, bit 1
= 2™ axis, and so on. The address F110 is the CNC conﬁrmatlon telling the PMC it
knows an axis is detached

6.3.8. ENB F1 4 - Spmdle Enabled

This address is a confirmation from SPINDLE to PMC, to let the PMC know the
spindle is operating. The spindle turns this signal ON after receiving the M3/M4/Ml9
command. There are similar signals for the second (ENB2-F38 2) and third (ENB3-
F38 3) spindles, if the machine is equlpped

6.3.9. ERS/RST G8.7/F1.1 - External Reset

This signal allows the PMC to activate the CNC reset. It functions the same as if you
‘had physically pressed the RESET button on the MDI keypad. Address F1.1isa

confirmation that the CNC is in a reset state, and is only actlve as long as the command
- (G8.7)

HIS »
1’}1\’T ? 1) On the PMCDGN STATUS screen, search for address F1

Notice that F1.1 is now OFF, because there is no RESET present

2) Press the @"""g button, on the MDI keypad.

Notice the status of F1.1 changes.
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6.3.10. HROV G96.7 - Rapid Override 1% Select

The rapid override command is typically controlled by address G14 bit 0 and 1. Using
the G14 address the only choices for override are F0%, 25%, 50%, or 100%. If this

“"address (G96.7) is turned ON (I) then G96 bit 0 through bit 6 can be used fo command
a rapid override in 1% increments, from 1% to 100%.

6.3.11. HS1A~HS1D G18.0~G18.3 - Manual Handle Feed Axis
These addresses select which axis will be moved when the manual handle is turned,
when the CNC is in handle mode (MPG). The bits count up in binary to select the axis.
- The CNC has 3 handle inputs, these addresses are for the first, the second input uses
'HS2A~HS2D (G18.4~G18.7), and the third uses HS3A~HS3D (G19.0~G19.3)
. 1) On the PMCDGN STATUS screen, search for address G18

2) Select HWE&LE mode on the operator panel.

each axis, on the operator panel.

3) ‘Select

Watch the bits in address G18 change with each selection.

0. 0 h O 0 ‘- No axis moves
0 0 0 1 | 1%axis ‘
0 0 1 0 | 29%axis

0 0 1 1 3 axis

0 1 0 0 4™ axis

0 1 0 1 5™ axis

0 1 1 0 6™ axis

0 1 1 1 7™ axis

1 0 0 0 8™ axis

6.3.12. MP1~MP2 G19.4~G19.5 - Manual Handle Multiplier

These addresses determine how far the axis will move when the manual handle is
turned 1 click. The bits count in binary to select the multiplier.

x1 0.001 per click
x10 = 0.010 per click ;

x100 0.100 per click (set by parameter 7113 )
X1000 = 1.000 per click (set by parameter 7114)+

|t | OO
=IO O
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6.3.13. IGNVRY G66.0 - Ignore VRDY OFF Alarm All Axis

This signal ignores the servo alarm 401 DRDY OFF This alarm occurs whenever a
alarm condition is detected by the servo drive unit.

In normal operaﬁon, when the CNC boots up it sends abs1gnal called MCON to the
servo drive. The servo drive then checks itself internally and if no alarm conditions
exist, it returns a signal called DRDY. This tells the CNC that the drive is ready.

If at any time during the servo operation, an alarm is detected by the servo drive, it
turns off the DRDY signal to the CNC. This indicates to the CNC that there is a
problem with the drive and the CNC stops, and alarm 401 DRDY OFF is presented.

~ 6.3.14. IGNVRY1~8 G192 - Ignore VRDY OFF Alarm
These addresses ignores the servo alarm 401 DRDY OFF. This address (G192)
provides individual bits per axis, so that you can choose which axis you want to ignore
this alarm from. The previous section (G66.0) ignores 401 alarms from all of the axis.
This alarm occurs whenever a alarm condition is detected by the servo drive unit

If G192.0 is 1 (ON) then the 401 alarm is ignored from the 1% axis. The individual axis
can also be ignored by entering —128 in parameter 1023. If a dual or triple axis drive is
' used a single axis cannot be 1gnored all axis controlled by the drive must be ignored.

6.3.15. INCH F2.0 - Inch Input
This bit is indicating the current increment selection. The CNC can run in millimeter or

~inch. The selection can be made by G-code (G20—1NCH G21=mm) or by a setting on
- the SETTING screen.

6.3.16. INPL~INP8 F104 - In-Position Signal

These are confirmation bits that the CNC turns on when the servo axis reach the
position commanded in the G-code program. The allowable tolerance is set by
- parameter 1826 IN-POSITION WIDTH FOR EACH AXIS
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6.3.17. KEY1~KEY4 G46.3~G46.6 - Memory Protect Key

The KEY addresses protect data stored in the CNC memory. They are typically all
wired to the same physical input, which is connected to the key switch on the operator
panel. When the bit is 1 (ON), the memory area is not protected

KEY1 G46.3 Tool offset compensatlon and work offsets
KEY2 G46.4 Setting data and macro variables

KEY3 - G46.5 G-code program loadmg and ed1t1ng
KEY4 'G46 6 | (reserved)

Parameter 3290 also affects the operation of these signals. If 3290 bit 7 is 0, they are
all valid. If 3290 bit 7 is 1, only KEY1 (G46.3) i is valid, the other memory areas are not
protected

6.3.18. MD1~MD4 G43.0~G43.2 - CNC Mode Selection

These signals select the CNC operation mode. The mode confirmation is displayed on
the status line on the CNC screen.

The mode selections sometimes go by different names, this is dependent on the
machine builder. For example, some machine builders call MEMORY mode
AUTO on the operator panel switch. On the status line it will say MEM.
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MD1~MD4 G43.0~G43.2 - CNC Mode Selection

THIS |
TRY‘:@ 1) On the PMCDGN STATUS screen, search for address G43

| | 2) Rotate the MODE SELE’CT' switch, then fill in the bit patterns on the chart below.

o [ & { 0 | Z-RTN  (Zero Return)
O | 6| o] o] 6 | o | MDI (Manual Data Input)
| @ & 0| o o i MEMORY (Auto operation)
0 6 %) 0 i i EDIT '
Ke) 0 o ] O 0 HANDLE
[ O 0 i 0 { RAPID  (Rapid manual jog)
O 0] ¢ i | ® i JOG (Manual jog)
O 0 D i 1 4 TEACH
o ¢ o e | 0 f DNC - (Direct numeric control)

The mode confirfnations can be found in address F3.

MINC F3.0 Incremental Feed selectlon (INC)
MH | F3.1 ‘Manual Handle selection. =~ (HND)
MI F3.2 Manual Jog Feed selection (JOG) .

MMDI F3.3 Manual Data Input selection (MDI)

MRMT F3.4 | Direct Numeric Control (RMT)

| MMEM F3.5 Automatic Operation (MEM)
MEDT | F3.6 Memory Edit mode (EDIT)
MTCH F3.7 Teach-in selection (THND)

MREF F4.5 Manual Reference Return (REF)

- 6.3.19. MA F1.7 - CNC Ready Signal
When the CNC is turned on it performs a self check. If no system alarms are generated,
the CNC turns ON (1) address F1.7 to tell the PMC that it is ready for operation. This
signal remains a 1 even if there is a CNC alarm on the MESSAGE screen or EMG-
STOP is activated. Only system alarms (900 alarms) will cause this bit to change status.

- 6.3.20. SA F0.6 - Servo Ready Signal

When the CNC is ready, it sends MCON to the servo drive units to tell them to get
ready. The servo drives perform an internal self check to see if any alarm conditions are
present. If no alarms are present on the drives, the servos send back the DRDY signal to
the CNC. The SA (F0.6) bit is a collective status of all the servo drives. If they are all
ready, SA turns ON (1). Anytlme a servo drive alarm occurs F0.6 turns OFF.
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6.3.21. MI1~MI8 G106/F108 - Mirror Image Control

This function will cause the programmed positions in the specified axis to be inverted.
If the program line is GO1 X10.0 F2000 ; and X axis mirror image is ON, the axis will
move to position X-10.0 This is especially useful when symmetrical parts must be
machined, as in the automotive industry where a left and right part must be created for
each side of the car. Mirror image control can be enabled in 3 ways.

- @ By PMC address G106 ;
® By manual entry on the [OFFSET SETTING] <SETT]NG> screen
© By G-Code command G51.1/G68 (programmable mirror image)

When mirror image is enabled by the PMC (G106) or by manual entry on the SETTING
screen, address F108 reflects the status. If it is turned on by G-Code (G51. 1/G68) then
F108 does not reflect this status. In address G106, b1t 0 corresponds to the 1% axis, bit 1
= 2™ axis, and 50 on.

HiS ‘ '
TRY 1) On the PMCDGN STATUS screen, search for address G106

2) Select Eﬁ'@l lhode on the Qperator panel.

3) Press the | button on the MDI panel.

4) Press the soft key on the CRT menu.

5) Press the | down arﬁ'ow, on the MDI key pad.

The mirror image screen should appear.

6) Press

~ The X axis mirror imagé bit should change to 1.

7) Press the button, on the MDI keypad.
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MI1~MI8 G106/F108 - Mirror Image Control

8) Press the soft key on the CRT menu.

9) Press the soft key on the CRT menu.

| 10) Enter “ G53X0Y0ZO0 ; “ then press ', then press

The axis should move to MACHINE position X0 YO Z0

11) Enter “ G92X0YO0Z0 ; * then press :, then press

“The ABSOLUTE position display should change to X0 YO Z0

12) Enter “ G0X10. ;  then press | , then press

The ABSOLUTE position display should change to X10.000, however
the MACHINE position display will display X-10.000. This is because the actual
machine movement was negative.
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6.3.22. MLK/MMLK G44.1/F4.1 - Machine Lock Al Axis

The machine lock function stops all servo axis from movement. This allows you to

- check the G-code program movement on the graphic screen, without actually moving
the machine. On the screen, the position display changes even though the axis are not
moving. You should zero return the machine in manual zero return mode, after using
this function.

6.3.23. MLK1~MLK8 G108 - Machine Lock Individual Axis

This works the same as Machine Lock All Axis, except you can choose the axis you -
- want to lock instead of locking all axis. . In address G108, bit 0 corresponds to the 1%
axis (X), bit 1 = 2™ axis (Y), bit 2 = 3 axis (Z) and so on. :

6.3.24. MV1~MVS F102 - Axis Movement In-progress

This signal indicates that the servo axis is in motion. The signal becomes active (1)

~ during motion. This signal operates the same in manual jog or automatic operation. In
address F102, bit 0 corresponds to the 1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3 axis
(Z) and so on. '

6.3.25. MVD1~MVD8 F106 - Axis Movement Direction ‘

This signal indicates which direction the servo axis is moving. The signal turns OFF (0)
when the axis is moving in the + direction, and ON (1) when moving in the — direction.
The bit retains the value of the last movement when the axis stops. The signal operates

the same in manual jog or automatic operation. In address F106, bit 0 corresponds to
the 1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3 axis (Z) and so on.

HiS |
Tﬁvgg 1) On the PMCDGN STATUS screen, scarch for address F102

2) Select

4 mode, on the machine operator panel.

3) Press the | button, on the MDI keypad to view the POSITION screen.

4) Press the : jog buttons, on the machme operator panel

Watch the status of F102 and F106 bits.

5) Select MEMORY mode,'on the machine operator panel.-

6) Press the § button, on the machine operator panel.

Watch the status of F102 and F106 bits as the program runs.

FA-021209 / 01 | | 126



PMC LADDER MAINTENANCE DEDICATED G AND F ADDRESSES

6.3.26. OVC G6.4 - Override Cancel

- This signal causes the FEED OVERRIDE signal to be ignored, which forces the
G-code program to run at the programmed feed rate. This ensures a know chip load at
the cutting tool. Often the machine builder will provide a M-Code to turn ON (1) this
address. ' ‘ :

6.3.27. ROV1~ROV2 G14.0~G14.1 - Rapid Override

The rapid override signal will allow the operator to slow the rapid traverse feed rate.
These two addresses count in a binary pattern from O to 3, to select one of the four
settings FO, 25%, 50%, or 100%. The FO setting amount is determined by parameter

~ number 1421, which is in millimeters per minute. These signal addresses are only used
if address G96.7 (HROV) is OFF (0). :

6.3.28. SBK/MSBK G46.1/F4.3 - Single Block

The single block signal is used to single step through the G-Code'program. Each line of
the program called a block, up to the END OF BLOCK symbol the semi-colon ( ; ) This
: is recommended when running a new program for the first time.

A 1) Select {gidiisii4dl mode, on the machine operator panel.

-2) Press the | | button, on the MDI keypad to view the PROGRAM screen.
3) Press the | button, on the operator panel
4) Press the | button, on the machine operator panel.

The line that is highlighted
in yellow was executed
when cycle start was
pressed. The next 2 lines are
read by the CNC to

prepare for their execution.
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6.3.29. ST/STL G7.2/F0.5 - Cycle Start

The cycle start signal ST (G7.2) is used for the PMC to command the CNC to execute
the currently selected G-code program. When the CNC begins the program execution, it
returns the confirmation signal STL (FO0.5) to the PMC. The confirmation address is

~ typically used to turn on the lamp inside the cycle start switch.

The cycle start function will not work unless the FEED HOLD signal G8.5 is ON (1).

LA . -
g 1) Find G7.2 and F0.5, in the LADDER diagram.

Which X and Y addresses are assigned to the switch and lamp ?

" Does the G address stay active while the program is running ?

- 6.3.30. STLK G7 1- Starl: Lock

When this signal is turned ON (1) the axis movement in the G-code program is not
performed, the machine stops. If the signal is activated during other blocks, such as
reading M, S, or T codes, those commands are executed normally. Only axis movement
~ blocks cause the machine to stop program execution. When the signal turns OFF (0)
the program executlon is resumed.

- 6.3.31. SVF,J.NSVFB G126 - Servo OFF .
These signals turn OFF the servo amplifier output power to the motor windings. The
status of the drive will change from 0 (ready) to — (not ready). If the amplifier is a
multi-axis amp, all of the axis controlled by that amplifier will be turned OFF.
In address G126, bit O corresponds to the 1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3"
axis (Z) and so on.
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6.3.32. U100~U115 G54~G55 User Input Custom Macro

The macro user inputs are used to make decisions in G-Code programs. The status of
these addresses are read through macro variables #1000~#1015. These variables are
used to read PHYSICAL INPUTS from the machine side. For example, a small
proximity switch may be wired to the physical input, to sense if a part is loaded on a
tombstone. The status of that switch can then be READ through a system variable.

~ Because they use physical inputs, these signals are processed through the PMC ladder
logic. The machine builder writes the ladder logic program, and decides which X
addresses in the PMC will be used to activate these signals.

Each of these system variables are assigned to a specific G addresses by Fanuc.
In the ladder logic, these G addresses are activated by a physical 1nputs X address,
generally whatever the machine builder wants.

Variable# PMC Address PMC Symbol Variable# PMC Address PMC Symbol
#1000= Gb54Dbit0 - UI000 #1008= G55bit0 U1008
#1001= G54bit1 UI001 #1009= G55hit1l UI009
#1002= G54 bit 2 UI1002 #1010= G55 bit2 uI010
#1003= G54 bit3 uI1003 - #1011= G55bit3 uIOoi1
#1004= G54 bit4 uU1004 #1012= G55bit4 uioi2
#1005= G54 bit5 uUI1005 #1013= G55bit5 uUI1013
.#1006= G54Dbit6 UI006 " #1014= G55 bit6 UI1014
#1007= G54bit7 | UI007 ‘ #1015= G55bit7 u1015

A simplified example of the ladder logic the machine builder may write is shown below.

X5.2 G54.1
()
-/
X5.4 G54.3
(M
-/
In the FIRST ladder rung ...

When the limit switch X5.2 (X5 bit 2) is activated, the coil G54.1 will turn ON.
When G54.1 turns ON, the status of system variable #1001 changes from 0 to 1.

In the SECOND ladder rung ..
When the limit switch X5.4 is actlvated ‘the coil G54.3 will turn ON.
When G54.3 turns ON, the status of system Varlable #1003 changes from O to 1.

The system variable #1032 reads all»'16 bits together as a word, #1000~#1015.
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6.3.33. UODO~UO15 F54~F55 - User Output Custom Macro

These variables are used to write PHYSICAL OUPUTS to the machine side. For -
example, during tool change, a door may need to be opened to allow the spindle access
to the tool magazine. The system variable can be WRITTEN to 1, which activates the
output to the door motor. Because they use physical outputs, these signals are processed
through the PMC ladder logic. The machine builder writes the ladder logic program,
and decides which Y addresses in the PMC will be activated by these signals.

Each of these system variables are assigned to a specific F addresses by Fanuc.
In the ladder logic, these F addresses are activated by whatever the machine builder
wants.

e . SYSTEMCUTPULY \BEES AL OUc L 5 Ao S EININEIN
Variable# PMC Address PMC Symbol Vari

#1100= F54bit0 Uoooo #1108= F55bit0 Uoo00s
#1101= F54 bit1 U0o0o01 #1109= F55bit1 Uooo9
#1102= F54 bit 2 Uo0o002 #1110=- F55 bit 2 uoo010
#1103= F54bit3 - U0o003 #1111= F55bit3 | UOO11
#1104= F54bit4 Uuooo4 #1112= .F55 bit 4 ~Uoo12
#1105= F54 bit5 Uoo005 #1113= F55bit5 Uuooi3
#1106= F54 bit 6 Uooos6 #1114= F55bit6 uoo014
#1107= F54bit7 U0o007 #1115= F55hit7 Uoo015

‘In the macro pro gram, the following statement would cause #1100 to be set to 1.
#1100 =1;

When #1100 changes from O to 1, this change is reflected in the ladder address F54.0-
A simplified example of the ladder logic the machine builder writes is shown below.

'F54.0 ' , . Y51

Y54 h
I
N

When F54.0 activates, it conducts to the coil Y5.1 causing it to send +24VDC out of
that physical output to the machine side, which activates a relay or solenoid.

#1100=0

The command #1100=0; will cause the output YS5.1 to turn OFF.
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6.3.34. Ul/ UOI G54/F54 - Using Macro Inputs and Outputs

- In this example we will write a small program that will use a macro input and output.
This will demonstrate how decisions can be made in a G-code program.

e THE

mode on the operator panel.

FA-021209 / 01 o S 131



PMC LADDER MAINTENANCE DEDICATED G AND F ADDRESSES

G54/F54 - Using Macro Inputs and Outputs

6) Enter the rest of the program, as shown below.

7) Press the _|soft key button on the CRT menu, and confirm the cursor is
located at the top of the program '

8) Select ME?‘Q mode on the operator panel, or (MEMORY) mode.

" 9) Press the : button; the program will execute.

10) The program will loop between lines N20.and N70 as long as #1000 is equal

- to 0. #1000 is assigned to G54.0, which is tied to a physical input in the ladder
program. When #1000 changes to 1, the program will jump to line N8O.

In this scenario #1100 could be an output from the CNC to tell the robot to load

a part, and the input #1000 could be a robot loader output to tell the CNC the
part has been loaded,,. ’
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6.3.35. ZP1~ZP8 F94 - Zero Return Complete

When manual zero return is performed, or zero return by G28 in a G-code program,
when the CNC realizes the axis are at home it turns on this address to tell the PMC that
the zero return has been completed. In address F94, bit O corresponds to the 1% axis
X),bitl = 2" axis (Y), bit 2 = 3" axis (Z) and so on. Often these signals are used to
turn ON the home position indicators on the operator panel.

6.3.36. ZP21&2P28 F96 - Second Reference Point Return Complete

Second reference position return is performed by G30 in a G-code program, when the
CNC realizes the axis are at the second home position, it turns on this address to tell the
PMC that the zero return has been completed. In address F96, bit O corresponds to the
1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3" axis (Z) and so on. The second home
position is often used as the tool change position. Parameter 1241 determines where
this position is located. The parameter is set in metric and assumes 3 decimal places.
For example a setting of 234567 would be 234.567 millimeters from the G28 reference
point. ‘ -

6.3.37. ZP31~2P38 F98 - Third Reference Point Return Complete

Third reference position return is performed by G30 P3 in a G-code program, when the
CNC realizes the axis are at the third home position, it turns on this address to tell the
PMC that the zero return has been completed. In address F98, bit O corresponds to the
1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3" axis (Z) and so on. Parameter 1242
determines where this position is located. The parameter is set in metric and assumes 3
decimal places. For example a setting of 234567 would be 234.567 millimeters from
the G238 reference point. ' ' ' :

6.3.38. ZP41~ZP48 F100 - Fourth Reference Point Return Complete

Fourth reference position return is performed by G30 P4 in a G-code program, when
the CNC realizes the axis are at the third home position, it turns on this address to tell
the PMC that the zero return has been completed. In address F100, bit O corresponds to
the 1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3" axis (Z) and so on. Parameter 1243

~determines where this position is located. The parameter is set in metric and assumes 3
decimal places. For example a setting of 234567 would be 234.567 millimeters from
the G28 reference point.
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6.4. Exercise 4 — Dedlcated Addresses
| 1) There are 2 dedicated addresses for EMG-STOP, X8.4 and G8.4.
: What is the difference between tha «--- °

2) What is the meaning of the asterisk * in the symbol name ?

3) Which PMC signal will cause all axis to not move, but the absolute position display
will still change ? '

4) Which PMC signal will cause all axis to not move, and the posmon dlsplays will not
change ? ,

5) Which PMC signal will cause the machine to move to X-10.0 when the program
~ command reads GO X10.? :

~ 6) On the MESSAGE display, alarm 506 OVER TRAVEL : +X is present.
- Find the X address causing this alarm.

: 7) When you to edlt a G-Code program, alarm WRITE PROTECT occurs.
Fmd the X address causmg th1s alarm.

8) Operator said the +X jog button does not woek. -
_ Find the X address causing this problem.

' 9) Operator said the CYCLE START button does not work
Fmd the X address causmg th_lS problem‘7

10) Operator said the —Z jog button does not work.
Find the X address causing this problem?
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7. Software Operator Panel

The software operator panel is displayed on CNC screens. Typically it is used by Fanuc for
control testing and verification. Mode selection, feed override and other functions are

displayed. There are general purpose switches that may be labeled and used by machine
builder to add functions that are not on the physical operator panel.

IS
TRY 1) Press the

2) Press the

3)Pressthe | |
The software operator panel appears.
Each of the functions on this screen has a dedlcated F address.

4) Use the | arrow buttons on the MDI key pad.

To navigate the screen and make selections.
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7.1. Mode Selection MDO1~MDO4 — F73.0~F73.2
The mode is the first selection displayed at the top of the window. Obviously you cannot
use this mode select and the physical operator panel mode select at the same time, since
it would not know which operator panel inputs to use. These F addresses will be used to
activate the standard mode select G addresses in G43. .

Ry THIS | DR o
1) On the PMCDGN STATUS screen, search for address F73.

2) Use the

arrow buttons

on the MDI key pad to select each
mode.

3) Fill in the chart below, to show
the pattern for each selection.

O O (&) MDI (Manual Data Input)
O O / MEMORY (Auto operation)

o (| 1 EDIT

i o |l O HANDLE L

i O | | JOG - (Manual jog)

i1 © || Z-RTN (Zero Return)

7.2. Manual Handle Feed Axis HSAO~HSDO - F77. 0~F77.3
These addresses select which axis will be moved when the manual handle is turned
when the CNC is in handle mode (MPG). The bits count up in binary to select the axis.
These F addresses will be used to activate the handle feed select G addresses in G18.

0 0 | 0 1 1% axis
0 0 1 0 2™ axis
0 0 1 1 39 axis
0 1 0 0 4™ axis

7.3. Manual Handle Multiplier MP10~MP20 - F76.0~F76.1
These addresses determine how far the axis will move when the manual handle is turned
1 click. The bits count in binary to select the multiplier. These F addresses will be used
to activate the handle multiplier G addresses in G19.

0 'x1 = 0.001 per click
0 1 x10 = 0.010 per click
1 x100 = 0.100 perclick (set by parameter 7113 )
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7.4. Rapid Override ROV10~R0OV20 —F76.4~F76.5

The rapid override signal will allow the operator to slow the rapid traverse feed rate.
These two addresses count in a binary pattern from O to 3, to select one of the four
settings FO, 25%, 50%, or 100%. The FO setting amount is determined by parameter
number 1421, which is in millimeters per minute. These signal addresses are only used if
address G96.7 (HROV) is OFF (0). These F addresses will be used to activate the
standard rapid override G addresses G14.0~G14.1.

7.5. Jog Feedrate Override *JV0O~*]JV150 - F79~F80
These signals override the manual feedrate when in JOG mode, and using the jog
buttons on the operator panel (+X,-X,+Y,-Y,+Z,-Z). Normally the manual feedrate is set
by parameter 1423 MANUAL CONTINUOUS FEEDRATE. These addresses override
- the parameter setting.

- This is a 16bit command, the low bits are address G11 and the high bits are address
- G10, 8 bits each. The binary pattern sets the override amount in increments of 0.01%.
~ These signals also serve as the automatic feedrate override when a program is run with
- DRYRUN activated. ' '

These F addresses will be used to activate the standard jog override G addresses
G10~G11.

7.6. Feedrate Override *FV0O~*FV70 — F78
The feedrate override signal overrides the feedrate commanded by the G-code program
(F command). This signal uses all of the bits in address F78 to create a binary pattern of
the override amount. The override amount can be from 0% to 254%. Because this is an
active low signal, the bits that have a status of 0 are the binary override amount. This F
address will be used to activate the standard feedrate override G address G12.
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7.7. Software Operator Panel Function Switches

F75.2 (BDTO}
F75.3 {SBKO)
“F75.4 (MLKD)
F75.5 (DRNOD)
F75.6 (KEYD)
“F75.7 (5PO)

The addresses of these switches are shown above. The functions that appear on
this window are previously decided by Fanuc.

to navigéte the screen and turn ON/OFF the switches.

7.8. General Purpose Switches
There are 8 general purpose switches that can be labeled anything you want. This is
where the machine builder may add functions not normally found on the physical
operator panel.

,TRY 5

@; 1) Press the
~ The ‘g“e’ne‘rai purbose switch screen épyp’é'ars

=

F72.0 {OUTO)
F72.1 {0UT1)
F72.2 (OUT2)
“F72.3 (0UT3)
F72.4 (OUT4)
F72.5 (OUT5)
F72.6 (OUT6)
F72.7 (OUT7).
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General Purpose Switches

2) Arrow down button to the switch that is labeled USE SWOP.

3) Then arrow right button to turn it ON.

The softwaré operator panél will now function instead of the physical operator'
-panel. Change the mode selection and watch the mode change on the status line
of the CNC display.

4) Notice the OUTS general purpose switch, does not have a label.
The label names are set in the parameters Search for parameter 7260,
then set the pararneters as shown below

e

The ASCII value of the letters you want to display are set in the parameter.

5) Return to the software operator panel screen, to see the new label.
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7.9. Software Operator Jog Buttons
There are jog buttons on the MDI keypad number keys. Each key has a parameter
assigned to it as shown on this diagram. Then a code is set in the parameter to tell the
CNC which axis to move and in which direction. The codes are also shown here.

No movement

1* axis, positive direction

1*" axis, negative direction

2" axis, positive direction

2" axis, negative direction

3" axis , positive direction

3" axis, negative direction

4™ axis, positive direction

ool ONf N | BRI =

4™ axis, negative direction

Y THS

2) Press the

button, on the MDI key pad.

7214

7210

7217

T213

7211

@1) Select’ mode, on the software operator panel.

~3) Then press the | > | button, on the MDI key pad to jog X axis.
7.10. ASCII Code Chart

A | 65 Q | 81 6 |54 | , |44
B | 66 R 82| | 7 |55 - | 45
C | 67 S [ 83 8 | 56 . | 46
D | 68 T | 84 9 | 57 / | 47
E | 69 U (85| | |32 : | 58
F | 70 V | 86 ! 33 ; | 59

G |71 W | 87 “ | 34 < | 60 |
H |72 X |88 | | # |35 = | 61
I |73 Y | 8 $ | 36 > | 62
J |74 Z |90 | | % | 37 ? | 63
K|75| | 0 (48| | & |38 | | @ | 64

LL 176} | 1149 | | "' |39 [ 191
M |77 | 2 |50 (| 40 192
N |78 '3 |51 ) [41 | | 1 |93
O |79 4 | 52 * |42 A 194
P | 80 5 | 53 + | 43 _ 195
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8. Ladder Instructions
8.1. Basic Ladder Symbols

The basic ladder symbols are the normally open, normally closed, output coils, inverted output
coils, set coil, and reset coils. The set and reset coils are only available with certain PMC
types. The other symbols are available with all PMC types.

8.1.1, Normally Open Input Contact

. The normally open contact conducts when the input is activated (status=1), and does
not conduct when the input is inactive (status:O).

- %8.4 CONDUCTS (STATUS=1)

¥8.4 DOES NOT CONDUCT (STATUS=0)

The contact appears white or bold on the display when it is conducting (1).

8.1.2. Normally Closed Input Contact

The normally closed contact conducts when the input is inactive (status=0), and does
not conduct when the input is activated (status=1).

R707.3 DOES NOT CONDUCT (STATUS=1)

The contact appears white or bold on the display when it is conducting (0).

8.1.3. Output Coil

If the contacts before the output coil conduct, the output coil is activated (status=1).
If any of the contacts before the coil are not conducting, the output coil is inactive

COIL ACTIVATED (STATUS=1)

COIL INACTIYE (STATUS—D]

The coil appears white or bold on the display when it is activated (1).
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8.1.4. Inverted Output Coil

If any of the contacts before the coil are NOT conducting, the output coil is active
(status=1). If the contacts before the output coil conduct the output coil is activated

(status=0).

COIL ACTIVE (STATU

COIL INACTIVE (STATUS=0)
The coil appears white or bold on the display when it is activated (1).

8.1.5. SET Output Coil

If the contacts before this coil conduct even momentarily, the coil is LATCHED ON
(status=1). The only way to turn it OFF is to use the RESET coil with the same address.

The coil appears white or bold on the display when it is activated (1).

[8 1.6. RESET Output Coil

Tf the contacts before this coil conduct, even momentanly, the coil is LATCHED OFF
(status:O). The only way to turn it ON is to use the SET coil with the same address.

R R A R AR R B R RV
RESET COIL ACTIVATED, R210.1 (STATUS=0)

The coil appears green or un-bold on the display when it is activated (0).
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8.1.7. Logical AND Circuit

When contacts are arranged in series with each other, this is called ANDing.
Both X5 1 AND XS 2 must conduct before the output R210. 2 turns ON

8. 1 8. Loglcal OR Circuit |

When contacts are arranged in parallel with each other, this is called Ong
Either X5.1 OR X5.2 must conduct before the output R210.3 turns ON

A A

8.1.9. Latch and Hold Circuit

A latch and hold circuit uses a contact of the same address as the coil, to latch the coil
ON even if the input only turns ON momentarily. In this example, when X5.2 turns ON
the coil R210.5 is ON. When the coil R210.5 is ON, the contact R210.5 then conducts,
causing the coil to LATCH and HOLD the output ON, even if X5.2 stops conducting.
The only way the circuit can turn OFF is for F1.1 to stop conducting.

Address F1.1 is the RESET button on the MDI key pad.

FA-021209 / 01 - 143



PMC [ADDER MAINTENANCE FUNCTION BLOCK INSTRUCTIONS

8.2. Function Block Instructions |
The function block instructions perform complex operations. This section describes the most
‘commonly used functions, which are available with the current PMC types.

Each function block is a subroutine, therefore each function block is assigned a SUB number.
The more advanced PMC types have additional subroutine blocks added. Refer to the PMC
PROGRAMMING MANUAL B61863E to find a complete listing of the subroutmes available
with your specific PMC type.

8.2.1. SUB1 - END1 Ladder 1% Level End

The 1* level is the high priority processing section. This section of ladder is guaranteed
to be completely processed every 8 milliseconds. Signals that are time critical are
typically inserted in this section, things like emergency stop and hard overtravels,
signals that may have an negative affect if their processing is delayed. From NET00001,
the ladder begmmng, to this function block SUBL is the 1 ladder level processing.

The remaining time, after the 1% level is processed, is used to process the second level.
Therefore it is desirable to make the 1* level as small as possible. If it takes 2 mSec to
process level 1, that Jeaves 6 mSec to process level 2, at the end of the total 8mSec the
program must return to level 1 to process it again.
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8.2.2. SUB2 — END2 Ladder 2™ Level End

The 2™ level is the medium processing section. This section of ladder is processed
during the time remaining after level 1 processing has completed. Signals that are NOT
time critical are typically inserted in this section, things like operator panel buttons and
signal tower outputs. From the SUB1 END1 function block to the SUB2 END2 function
block is all level 2 processing.

The time to process 1eve1 2 is not guaranteed For example let’s say it takes 10 mSec to
process all of level 2. Level 1 gets processed first, this takes 2mSec, leaving 6mSec until
level 1 must be processed again. Level 2 begins processing, and uses the remaining
6mSec of time. At this point there is still 4mSec of level 2 that has not been processed.
‘The system returns to level 1 to process it again completely. When level 1 is completed
this time, the system returns to where it left off in level 2 and processed the remaining
4mSec of ladder logic. At the end of level 2, there is 2mSec remaining. If the ladder has
a 3" level, the remaining 2mSec is used to process it. If not the system idles for 2mSec
then returns to level 1.

‘Because of this processing priority, a contact address in level 1 may display a
different status than the same contact address in level 2, simply because during the
processing delay of level 2 the contact had changed status.
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8.2.3. SUB48 — END3 ‘Ladder 3™ Level End

- The third processing level of ladder logic is only processed with the remaining time after
level 2 processing has completed. This section of the ladder contains logic with the
lowest priority of processing. This level of processing is only available with a few ladder

~ types. Generally only the hlghest speed processors perform this function.

8.2.4. SUB3 — TMR User Adjustable Timer

- Timers are used as a delay in the ladder. When the contacts before the timer function
‘block conduct, the timer begins timing. When the timer reaches its’ preset value it turns
on the output coil to the nght If the contact before the timer stops conductmg, the timer
resets back to zero.

Timer number from "NO.” -~ Setting value on

‘column on parameter screen. ~ Current timer parameter screen.
IR - count
1) Press the || soft key on the CRT menu. The SEARCH soft menu appears.

2) Enter | on the MDI keypad, then press the soft key.
3) Press thé soft key on the CRT menu, to displ_ay the parameter setting.
o 4) Press the ‘l‘)lv.itton on the Aoperaktdr’pa’riel, and watch the timer count.

- When the 99511rﬁ@ffhﬁSﬁQQOa._tthZ_OO-O coil will turn ON

5) Press the left menu soft key to return

- to the PMC main menu.
6) Press the soft key on the CRT menu.

7) Press the

| soft key on CRT menu.
The TIMER sefting screen appéars.
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SUB3 — TMR User Adjustable Timer

The timer settings on the parameter screen can be set in increments of 48msec or 8msec
depending on the timer number. The chart below shows the increment timer increments.

T oy I - s

i

2

" PAL,PA3,5A1,5A2,5A3,5A5,SB,5B2,SB3,5B5,5C,NB

s

T SB4,5B6,SC4,NB2,NB6 | _ SB7

e

48 mSec ‘ 1to8 1to8 1t08
8 mSec 9 to 40 _ 9to 150 9 to 250

If you set 2000 in timer 015, the number 2000 is set
because it is an even multiple of 8mSec. If you set 2000
in timer 001, the number automatically changes to 1968
because it is an even multiple of 48mSec.

48 mSec 48 msec to 1572.8 sec . 0to 48 msec
8 mSec 8 msec to 262.1 sec .0 to 8msec

8.2.5. SUB24 - TMRB Fixed Timer
Timers are used as a delay in the ladder. When the contacts before the timer function

- block conduct, the timer begins timing. The delay time of TMRB is fixed in the ladder
function block. When the timer reaches this fixed value it turns on the output coil to the
right. If the contact before the timer stops conducting, the timer resets back to zero.

Timer number - B - Fixed sétting value

1~100 Current timer - in milliseconds
count
RY THIS Ll | ‘ o
1) Press the soft key on the CRT menu. The SEARCH soft menu appears.
2) Enter on fhe MDI keypad, then press the soft key.:
| 3) Press the soft key on the CRT menu, to display the parameter setting.
4) Press the bufton on the operator panel, and watch the timer count.

When the count reaches 1000, the R200.1 coil will turn ON

FA-021209 / 01 - 147



PMC LADDER MAINTENANCE FUNCTION BLOCK INSTRUCTIONS

8.2.6. SUB54 - TMRC Tlmer

Tlmers are used as a delay in the ladder. When the contacts before the timer function
block conduct, the timer begins timing. When the timer reaches its’ preset value it turns
‘on the output coil to the right. If the contact before the timer stops conducting, the timer
resets back to zero.

Timer C is defined by the ladder developer. They may make it fixed or variable
depending on its’ use. The place where the timer will count is also decided by the

developer. This means the quantity of these timers is hmlted only by the number of
reglsters that can be used to count.

Register to hold  Register used to . Timer increments

preset value - perform the count 0 = 8 millisecond
: L SEenghon e ah 1 = 48 millisecond
In this example, data register D8 holds the value to 2 = 1 second
‘count up to. Register R46 is the place where the timer 3 = 10 second
will actually keep track of the time. The timer increment 4 =1 minute

of 2 means this timer is using seconds. Since D8 is set to
a value of 10, 10 seconds after X5.3 conducts the coil R200.3 will turn ON.

IS
RY 1) Press the

R ”2) Press me

é vsboft key on the CRT menu.

The DATA table screen appeafs.,

4) Chahge the value in DO008 then return to the
PMCLAD screen an_d view the timer change.
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my T

8.2.7. SUB 4 — DEC Decode

The decode function turns ON its’ output when the decode address value and the two
digit BCD value are equal. This instruction is mamly used to decode M-code or T-code
values read in the G-code program.

Address to Decode Code to  Mask digits
' o ‘ ~ check for -

In the example above, the ADDRESSATO DECODE is F10. This happens to be where -
the CNC puts M-codes when it reads them in a G-code program.

The BCD CODE TO CHECK FOR is 07 , when F10 = 07 the‘ output R200.4 turns ON.

~'The Mask digits decide which digits to look at when checking F10. Since the mask

digits are 11, the data at address F10 must be 07 for the output to turn ON. If the mask
digits were 01, the output would turn on if the data at address F10 was 07, 17, 27, 37 etc.
If the mask digits were 10, the output would turn on if the data at address F10 was 00,
01, 02, 03, 04, etc. The mask digits decide which digit pos1t10ns must match in the

~address to decode and the code to check for.

His

1) Select J§ mode on the operafor panel.

.~ 2) Press the button on the MDI key pad.

‘ 3) Press the soft key on the CRT menu.

4) Enter “M7 ; “ then press | , then press

5) Returnvto the PMCLAD screen,

6) Press the button on the operator panel, and watch the timer count.

Notice the coil R200.4 turns ON. Try M17, then notice the coil is not ON.
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8.2.8. SUB 25 — DECB Decode Binary

This function will decode 8bit, 16bit, or 32bit binary data. When the ADDRESS TO
DECODE value is one of the DECODE DESIGNATION numbers, the decode function
“turns ON its” output. The codeto check for can be any of eight consecutive numbers
starting with the DECODE DESIGNATION value. When the address to decode is
within this range, the DECB function turns ON the bit in the OUTPUT ADDRESS,
which corresponds with the code found in the ADDRESS TO D_ECODE.

This instruction is mainly used to decode M- code or T code values read in the G code
program.

Size of ; . A o
Address to Decode | Output Add" ess :--Decode Designation
1 = 8 bits , B ]
2 = 16 bits Address to Decode - bm"\'r oF BIT
4 32 bits

In the example above, 32 bits starting at address F10 are decoded Address F10 is
where the CNC puts M- codes When it reads them in a G-code pro gram.

The De51gnat10n Data detenmnes which codes this function block is looking for.
- Since it is 0, this function block will decode m-codes M0~M7 If it were 8, the
funcuon block would decode M8~M15

The Output A'ddress is where the resultant bit will be set. For example, if 3 is read in
address F10, that means the G-code program read M3. The decode block will turn on

output address R105.3. If a M5 code was read in the G-code program, output address
R105. 5 Would turn ON.

Realistically the M-codes are processedb too quickly to see the bits in R105 change on
the PMCDGN STATUS screen. '
What other PMC screen can be used to see if the bits are turning ON ?
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1y THE

5) Enter “M3 ; ¢ then press |

SUB 25 — DECB Decode Binary

1) Setup the TRACE function, to trace all bits in address R105.

2) Select T8 mode on the operator panel.

3) Press the button on the MDI key pad.

4) Press the soft key on the CRT menu.

, then press

5) Enter “M4 ; “ then préss | , then press

5) Enter “MS5 ; “ then press | , then press

6) Return to the PMC TRACE screen, to view the result.

The next rung down in the ladder diagram has a similar function block, except the
Decode Designation is 8 instead of 0. This function block will decode M8 through M15

and turn on the corresponding bit in the output address R106. M-code M8=R106.0,
M9=R106.1, M10=R106.2, etc...
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8.2.9. SUB 5 - CTR Counter

The counter function block is used to count events. The counters act as a ring counter,
when the counter reaches its’ maximum count the output coil R200.5 turns ON. The next
count action (X5.1) will change the count back to the start count and turn OFF the coil.

Maximum Count from Current Count  Counter number from

“PRESET" column on L “NO."” column on

‘ parameter screen. ‘ parameter screen

: Thé inpufs to the counter function block are described below...

t CNO Counter start number
i 0 = Start with 0
1 = Start with 1

-UPDOWN The counter counts up or down
0=count UP
1 = count DOWN

RST counter RESET
0 = normal operation ,
1 =RESET to-0 or 1 depending on CNO - - St

ACT = counter ACTION causes the counter to increment
0 = no change
1= 1ncrement current count

'The table below shows the number of counters available with each PMC type.

PMC TYPE PA1,PA3,SA1,SA2,SA3,SA5,SB,SBZ,SBB,SBS,,NB SB4,5B6,5C4,NB2,NB6 SB7

COUNTERS 11020 : 1to 50 1 to 100
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SUB 5 — CTR Counter

From the PMCLAD screen ...
1) Press the i soft key on the CRT menu. The SEARCH soft menu appears.

soft key.

2) Enter .on the MDI keypad, then press the

3) Press the | soft key on the CRT menu, to diéplay the parameter S¢tting.

6) Press the

7) Press the | soft key on CRT menu.
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8.2,10. SUB 56 — CTRB Fixed Counter

The fixed counter function block is used to count events. The maximum count of this
counter is fixed in the function block. The machine builder will use this type of counter
when they know the count should not be changed. These counters also act as a ring
counter, when the counter reaches its’ maximum count the output coil R2.0 turns ON.
“The next count action will change the count back to the start count and turn OFF the
output coil. o - '

Maximum Count - Counter number
~ presetvalue 1to 100

The inputs to the counter function block are described‘below.

CNO Counter start number
0 = Start with 0
1 = Start with 1

UPDOWN = The counter counts up or down
0=countUP :
1 = count DOWN

RST = counter RESET
AL 0 = normal operation
1= RESET to Oorl dependmg on CNO

ACT = counter ACTION causes the counter to increment -
0 = no change :
1 = increment current count

_Counter B is only available on SA1 and SB7 PMC types. It is always a binary count.
The current count can be accessed at address C5000 as a 2 byte word. Counter 1
corresponds to C5000, and counter 2 corresponds to C5002 etc:
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8.2.11. SUB 55 - CTRC Counter C

Counter C is a developer defined counter, this means the ladder developer decides where

the preset and current count values will be stored. Otherwise it acts as a regular SUB 5

counter and is-used to count events. The counters act as a ring counter, when the counter
- reaches its’ maximum count the output coil R200.5 turns ON. The next count action will
change the count back to the start count and turn OFF the output coil.

Register where | Register where count

PRESET value is will take place
stored (max count) ’ (current count)

The inputs to the counter function block are described below. ..

- CNO = Counter start number
‘ ~ 0 = Start with 0
1 =Start with 1

UPDOWN = The counter counts up or down
0 = count UP
1 = count DOWN

RST = counter RESET
0 = normal operation
1 =RESET to 0 or 1 depending on CNO0

ACT = counter ACTION causes the counter to increment
‘ 0 = no change
1 = increment current count

The counter PRESET register is a 16 bit register. In the example above D000O is
used. Since D registers are 8 bits, 2 registers will be used by the counter DO000 and
DO0001. R ' :

The counter CURRENT COUNT register is a 32 bit register. In the example above
R0666 is used. Since R registers are 8 bits, 4 registers will be used by the counter
R0O666~R0669. If a R register is used the value is cleared to 0 at power on. If a D
register is used, it will retain it’s value at power off.
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SUB 55 - CTRC Counter C

From the PMCLAD screen ....

15
TRY& 1) Press the

- 2) Enter |

| soft key on the CRT menu. The SEARCH soft menu appears.

| on the MDI keypad, then press the soft key.

5) Press the left menu soft key to return

to the PMC main menu.
~ 6) Press the soft key on the CRT menli.

7) Press the

soft key on the CRT r_rienu.
The DATA TBL CONTROL screen appears.

8) Press the soft key on the CRT menu.

The DATA table screen appears.
Adjust register DO0O0O then return to the
ladder screen to view the change.
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8.2.12. SUB 6 — ROT Rotation Control

The rotation control function block is typically used to control a tool changer or turret
but could also control a PMC controlled rotary axis. This function just performs the
calculation, other ladder functions will be used to actually rotate the control axis.

It performs 3 functions ..

@ To select rotation direction for shortest path
® Calculates the number of steps between current position and the goal position.
© Calculates the position, or number of steps to position, to one position before goal

The data processed by this function is in BCD format. The ROTB instruction is binary.

~ Number of ~ Current Desired ~ Stepsto
~ Turret ~ turret turret desired
Positions position - position - position

~ The inputs to the ROT function block are described below...

'RNO = Rotary Axis beginning position
0 = First position is 0
1 = First position is 1

BYTE = The number of BCD digits to process
0 = Two BCD digits
1 = Four BCD digits

DIR = Calculate shortest direction to goal position
0.= No, always rotate forward
1 = Yes, output shortest direction

POS Position calculation is ...
1 = Calculate goal posmon
0 = Calculate number of steps to goal posmon
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SUB 6 — ROT Rotation Control

INC = Calculate goal position or number of steps to goal position
| 0 = Calculate goal position (POS=1)
— - - 1= Calculate number-of steps to goal -(POS=0)

ACT = Activate command, causes calculation to perform
0 = No calculation is done ‘
1 = Perform calculation

OUTPUT COIL = If DIR=1 then the output coil will determine rotation direction.
- 0 = Rotate CW ' ' '
1 = Rotate CCW

" From the PMCLAD screen ....

'T.R_Y 1) Press the | soft key on the CRT menu. The SEARCH soft menu appears.

soft key.

. 2)Enter on the MDI keypad, then press the

X)) i’ress the soft key on the CRT menu, to display the parameter setting.
o 4) Rotate thé EESLYNTA override switch.

- . Notice R190 value changes. In this example this switch
- will serve as the turret feedback. Turn the switch to 10%

5 Select @ mode on the operator panel

6) Press the | button on the MDI key pad.

7) Press thé | softkeyon ;che CRT menu

8) Enter ““ M6 T3 ; “ then press , then press

9) Return to the PMCLAD screen, notice F26 holds the T-code you entered.

10) Press the

button on the o'pérétor pahel, and watch calculation occur.

The result, number of steps to goal, will be placed into R194.
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8.2.13. SUB 26 — ROTB Rotation Control Binary

The rotate binary function block used the same as the ROT function block. The primary
difference is that the NUMBER OF POSITIONS can be specified in an address,
instead of being fixed in the function block Also the calculation addresses are treated as
BINARY instead of BCD.

This function block is typically used to control a tool changer or turret but could also -
control a PMC controlled rotary axis. This function just performs the calculation, other
ladder functions will be used to actually rotate the control axis.

It performs 3 functions ...

© To select rotation direction for shortest path
® Calculates the number of steps between current position and the goal position.
© Calculates the position, or number of steps to position, to one position before goal

Format Number of Steps to Desired
1 = 8 bits (byte) positions desired “position
2 = 16 bits (word) . position

4 = 32 bits (long)

~ The inputs to the ROTB function block are described below...

RNO = Rotary Axis beginning position
0 = First position is 0
1 = First position is 1

DIR = Calculate shortest direction to goal position
‘ 0 = No, always rotate forward
1 = Yes, output shortest direction

POS = Position calculation is ...
1 = Calculate goal position
0 = Calculate number of steps to goal position
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~ SUB 26 — ROTB Rotation ControIkBinal?y

INC = Calculate goal position or number of steps to goal position
0 = Calculate goal position (POS=1)
1 = Calculate number of steps to goal (POS=0)

ACT = Activate command, causes calculation toy perform
0= No calculation is done '
- 1.=Perform calculation

OUTPUT COIL = 1f DIR=1 then the output c011 will deterrmne rotation durectlon.
0 = Rotate CW
1=Rotate CCW-

* From the PMCCLAD screen ...

HIS - . | o
TRY 1) Press the soft key on the CRT menu. The SEARCH soft menu appears.

2) Enter | on the MDI keypad, then press the soft key.

3) Press the soft key on the CRT menu, to display the parameter settif;g. ‘

4) Select ST mode on the operator panel

5) Press the - button on the MDI key pad.

7) Press fhe

| soft key on the CRT menu

10) Press the button on the operator panel..

Watch the rotate command functioﬁ.
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8.2.14. SUB 8 - MOVE Ldgical Product Transfer

The MOVE command allows you to COPY data bits from one address to another.

This allows you to check to see if specific bits are turned ON. A bit mask is provided so
~you-can select the-bits you want to check. The name implies that the data will be moved,

but it is actually copied, and remains in the original address after the command executes.

Bit mask, Bit mask, o ~ Address bits Address bits will
bits 7~4 bits 3~0 | will transfer to ~ transfer from

In this example bits 7~4 are masked so only those bits that are 1 in the mask data
 transfer to address R140.

Bits 0 ~ 3 are the MODE SELECT switch on the operator panel, and bits 4 ~ 7 are the
FEEDRATE switch. Rotate each of the switches and watch the data change.

This process is called LOGICAL ANDING with a move...

LOGIC TABLE
INPUTA | INPUTB | OUTPUT

INPUT A
OUTPUT
INPUT B

- O = O
- = O O
-~ O O O
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8.2.15. SUB 28 — MOVOR Data Transfer After Logical Sum

The MOVOR command allows you to SET selected data bits ON in a specific
address. As the name implies the data will be ORed, then the result will be moved to the

output address. - '

Address data  Databits Address bits

is transferred  to OR -~ will transfer
FROM o S T0

In this exampl'e bits address X3 is ORed hexadecimal 18 and the result is transferred to
address' Y 10. Notice the bits that are ON in the result address are those that are ON in
address X3, or the OR data, or both.

5

Also notice the data set in register D30 is in decimal on the PMCPAR screen, even
though it is treated as hexadecimal in the function block.

OR LOGIC TABLE
INPUT A | INPUT B | OUTPUT

This process is called LOGICAL ORing with a move...

INPUT A
QUTPUT
INPUT B

- O = O
_ - a0
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- 8.2.16. SUB 14 ~ DCNV Data Conversion -
This function block converts BINARY into BCD, or BCD into BINARY depending

‘on the status of the CNV input. Typically BCD is used for human interface, where
seven segment displays or thumbwheels are used. The PMC processes everythlng in
binary, humans use bmary coded dec1mal

Address where data * Address where
to be converted is converted data will
FROM . transfer TO

The inputs to the DCNV function block are described below...

BYT = Data size specification
0 = 8 bits (byte)
1=16 blts (word)

CNYV = Conversion type
0 = Binary to BCD (write to Seven Segment Dlsplay)
1 =BCD to Binary (read from thumbwheel)

RST Reset input
0 = Not reset, normal operation
1 = Reset, resets error output coil

ACT = Activate command, causes calculation to perform
0 = No conversion is done
1 = Perform conversion

QUTPUT COIL = If an error occurs durmg the conversion process
0 = Conversion was normal
1 = Error occurred during conversion
an error occurs if the converted data will not fit into the commanded
byte/word size (BYT input) ‘
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SUB 14 - DCNV Data Conversion

== 1) Setup the TRACE screen, to monitor addresses X3 and Y11.

2) Rotate the ,ovei'ride switch, turn the switch to 10%

3) Select HulU[JA@M mode on the operator panel

4) Press the button on the operator panel.

5) Return to the TRACE screen, didfthe'datka convert properly ?

'FA-021209 / 01 ‘ 164



- PMC LADDER MAINTENANCE « FUNCUON BLOCK INSTRUCTIONS

8.2.17. SUB 31 — DCNVB Extended Data Conversion

This function works the same way as the DCNV except this command allows you to
convert 1, 2, or 4 byte information and also signed + BCD to binary.

This function block converts BINARY into BCD, or BCD into BINARY depending

on the status of the CNV input. Typically BCD is used for human interface, where
seven segment displays or thumbwheels are used. The PMC processes everythlng in
binary, humans use binary coded decimal.

Address where data - Address where 'Format Specification

to be converted is converted data will 1 = 8 bits (byte)
FROM - transfer TO 2 = 16 bits (word)

4 = 32 bits (long)

The inputs‘ to the DCNVB functibn block are described below..

SIN = Data size specification, used when converting BCD to BINARY
-0 = BCD input data is positive
-1 =BCD input data is negatlve

: CNV Conversion type
0 = Binary to BCD
1= BCD‘ to Binary

RST = Reset input
-0 = Not reset, normal operatlon
1 = Reset, resets error output coil

ACT = Activate command, causes calculation to perform
0 = No conversion is done
1 = Perform conversion

OUTPUT COIL = If an error occurs during the conversion process
0 = Conversion was normal
1 = Error occurred during conversion
an error occurs if the converted data will not fit into the commanded
byte/word/long data size (format specification)

FA-021209 / 01 ‘ - 165



PMC LADDER MAINTENANCE FUNCTION BLOCK INSTRUCTIONS

8.2.18. SUB 32 — CMPB Comparison Between Bmary Data

The CMPB function compares binary data. When the input activated (XS 3) the result
of the companson is output to address R9000

- Address where data Data to be Format Specification
compared is FROM compared TO -
o | 1001
R9000 must appear in the next ladder rung 0=Constant 1 =8bit
after the comparison function block. It is a 1=Address = 2=16bit
: 4 =32 bit

common address used by several other
mathematical function blocks. A single bit in
address R9000 will turn ON to indicate the result of the comparison. -~ = -

Bit 5 = Overflow, the
result of the comparison is
undefined.

Bit 1 = Negative, the result of
the comparison is not equal.

Bit 0 = Equal, the result of
the comparison is equal.
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8.2.19. SUB 16 — COIN Coincidence Check

The COIN function compares the input address with the comparisbn address, if they are
equal the output latches ON until the next comparison which has a not equal result.

Input datato Data to be Format Specification
be compared compared TO 0 = input data is constant
' ' 1 = input data is address

The inputs to the COIN function block are described below...

BYT = Data size specification
0 = 8 bits (byte), two BCD digits
1 = 16 bits (word), four BCD digits

ACT = Activate command, causes calculation to perform
0 = No coincidence check is done
-1 = Perform coincidence check

OUTPUT COIL = The result of the coincidence check is reflected in the coil status
- 0 = Comparison was not equal
1 = Comparison was equal

NOTE : In the example above the comparison data is different. The coil is active
because it is an inverted coil. If the comparison data is equal the inverted
coil will turn OFF. This operation would be opposite with a standard relay

coil. ; o
From the PMCLAD screen ....
1) Press the soft key on the CRT menu. The SEARCH soft menu appears.

2) Enter | on the MDI keypad, then press the soft key.

3) Press the g soft key on the CRT menu, to display the parameter setting.
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SUB 16 — COIN Coincidence Check

4) Select §rTi}g

5) Press the

, 7)_ Press the

- 8) Enter “ M6 T2 ; “ then press ﬁg but do not pfess cycle start.

9) Return to the PMCLAD screeh, to see the function block.

10) Pressthe § | button on the operator panel..

W_atch the COIN command function.
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8.2.20. SUB 36 — ADDB Binary Addition

Binary addition simply adds the first address to the second address and puts the result
into the third address in the function block. The second address may be a either constant
or address, as specified in the format specification. If an error occurs in the addition .
process, the output coil will turn ON, in this example R15.0

Datatobe ~ Address where result Format Specification
added together - will be stored ' ‘
1001

In the example above, R99.0 is not : 7- -ﬂ
conducting. Find the coil for R99.0.
When will this addition occur 2
Change the value in D16 and watch the
result address data change.

0 =Constant - 1=28bit
1 = Address 2=16Dbit
4 =32 bit

RST = Reset input
0 = Not reset, normal operation
1 = Reset, resets error output coil

ACT = Activate command, causes calculation to perform
0 = No addition is performed
1 = Perform addition

OUTPUT COIL = If an error occurs during the addition of the addresses
0 = Addition was normal
1 = Error occurred during addition
an error occurs if the addition result data will not fit into the
commanded byte/word/long data size (format specification)

T

Address R9000  BITE 7 6 5 4

will also indicate R9000

if an error occurs m 0 . 1 Q O Q
duri.n'g the _ Bit5 = Overﬂow, the resuilt

_addltlon will not fit into result address

process.
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8.2.21. SUB 38 — MULB Binary Multiplication

Binary multiplication simply multiplies the first address by the second address and puts
the result into the third address in the function block. The second address may be a
either constant or address, as specified in the format specification. If an error occurs in
the addition process, the output coil will turn ON, in this example A5.0

Datatobe  Address where result Format Specification
multiplied together ~ will be stored '
| 1001
In the example above, R142 will be : 7- , -ﬂ :
Multiplied by the constant 10, then 0=Constant - 1=38bit
The result will be stored in R143. : 1=Address . 2=16bit

4 =32 bit

RST Reset input
-0 = Not reset, normal operatlon
1 = Reset, resets error output coil

ACT = Activate command, causes calculation to perform
0 = No multiplication is performed
1= Perform multiplication

OUTPUT COIL - If an error occurs dunng the multiplication of the data
0 = Multiplication was normal
1 = Error occurred during multiplication : _
an error occurs if the multiplication result data will not fit into the
commanded byte/word/long data size (format specification)

Address R9000

i
will also indicate O N ¢ 4 n ) 0
if an error occurs | R S T
durigg t'he ‘ Bit5 = Overflow, the result Negatlve
multiplication = will not fit into result address
process. ;
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8.2. 22 SUB 39 DIVB Binary Division

Bmary division snnply divides the first address by the second address and puts the result
~ into the third address in the function block. The second address may be a either constant
- .——_or.address, as.specified.in the format specification. If an error occurs in the division
- process, the output coil will turn ON, in this example A5.1

Data to be Address where result =~ Format Specification
divided - will be stored ' ’ .
| | 1001
In the example above, R140 will be 7_ _ﬂ v
divided by the constant 16, then 0 = Constant 1 =8 bit
the result will be stored in R141. © 1 =Address 2 =16 bit
’ ‘ 4 =32 bit

RST Reset input
: 0 = Not reset, normal operatlon
1 = Reset, resets error output coil

ACT = Activate command causes calculation to perform
0 = No division is performed
1 Perform division

OUTPUT COIL If an error occurs durmg the division of the data

-0 = division was normal
1 = Error occurred during division
an error occurs if the division result data will not fit into the
commanded byte/word/long data size (format specification)

Address R9000
will also indicate
if an error occurs
- during the -
division =
_* process.
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8.2.23. SUB 59 — EOR Logical Exclusive OR

The EOR function can be used to toggle a bit or invert bits. It works like the digital
logic gate. If a SINGLE input is ON between the two inputs, the output is ON.

If BOTH inputs are ON or OFF between the two inputs, then the output is OFF.

XOR LOGIC TABLE
INPUT A | INPUTB | OUTPUT

JINPUTA O\

INPUT B

OUTPUT

- O -~ O
O = - O

The bits from the first address are EXCLUSIVE ORed with the bits of the second
address and the result is stored into the third address in the function block. The second
address may be a either constant or address, as specified in the format specification.

~ Data to be Address where result ~ Format Specification

- “EORed - will be stored - - s
1001
0=Constant  1=8bit

ACT = Activate command,‘ causes 1 = Address ‘2 =16 bit
exclusive OR to perform , SRR 4 = 32 bit

0= No process is performed
1 = Perform exclusive OR process
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SUB 59 — EOR Logical Exclusive OR

In this example bits address R143 is exclusive-ORed with decimal 255 and the result is
- transferred to address R145. Notice the bits that are EXCLUSIVE to each of the input
operators are turned ON in the result address. The bits that are ON in both the first and
second addresses are ignored.

The result of this operation is the inverse of the value in R143. This is a valuable
- function when you are dealing with the *asterisk signals that are active low. The above
action shows we can take an active high signal (R143) and convert it to active low

' (R14$_).
', from the PM!_CLAD screéﬁ .. |
IRY 1 Pres; tﬁe | oft kesf ’oyn.the,v CRT ﬁ1enu. ’The SEARCH soft menu appears.
- 2) Eﬁter : oni the MDI keypad, then press the | soft key.
3) Press the soft key on the CRT vmeAnu, to‘display the iaarameter setting.

4) Rotate the Rd3LTLNIN override switch, watch the value of R145 change.

5) Enter

on the MDI keypad, then press the

What happens next to-the data in R145 7
~ What functiqn does that address pf_;rfo_rrn ?

L Wh __'neédlto be iﬁveﬁédk-‘f?gf E
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8.2.24. SUB 60 — AND Loglcal AND

The AND function can be used to check the status of a bit or turn a bit OFF. It works
like the digital logic gate. If both input bits are ON, the output is ON. The same theory is
applied to binary data on a bit by bit basis.

LOGIC TABLE
INPUT A | INPUT B | OUTPUT

INPUTA [
I OUTPUT
INPUT B

- O -~ O
- O O O

The bits from the first address are ANDed with the bits of the second address and the
 result is stored into the third address in the function block. The second address may be a .
~‘either constant or address, as specified in the format specification.

Datatobe Address where result Format Specification

ANDed will be stored
o 1001

I \

0 = Constant 1 =8bit
ACT = Activate command, causes 1 = Address 2 =16 bit
AND operation to perform. 4 = 32 bit

0 = No process is performed
1 = Perform AND process
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SUB 60 — AND Logical AND

In this example bits address R141 is ANDed with decimal 15 and the result is -
transferred to address R142. Notice only the bits that are ON in both the first AND
second address are turned ON in the result address. The second address acts as a bit
mask to filter the result. ‘

The result of this operation allows you to select the bits you want to transfer. Thisisa
valuable function when you want to act upon a specific group of bits while ignoring
other bits in the same address

THIS o -
' 1) Rotate the Ki3H2LILNIH override switch, watch the value of R142 change.

Notice bits 4~7 are filtered out.
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8.2.25, SUB 61 — OR Logical OR
The OR operator can be used to turn ON a bit. It works hke the dlgltal loglc gate.
If e1ther mput OR both mputs are ON the output is ON. . :

OR LOGIC TABLE
INPUT A | INPUTB |} OQUTPUT

INPUT A

OUTPUT
INPUT B

- O - O
4 a4 o o
__ A a0

o The bits from the first address are ORed with the bits of the second address and the
- result is stored into the third address in the function block. The second address may be a
either constant or address, as specified in the format specification.

Data to be Address where result  Format Specification
ORed will be stored ‘

0 = Constant 1 =8 bit
; 1= Address 2=16bit
- ACT = Activate command, causes L - 4 =32 bit
- OR operation to perform “ '

0 = No process is performed
1 = Perform OR process
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SUB 61 — OR Logical OR

In this example bits address X3 is ORed with hexadecimal 3 and the result is transferred
into address D34. Notice the bits that are ON in both the first OR second address are
turned ON in the result address. The second address ensures at least that bit will be
turned ON. ’

The result of this operation is to ensure a minimum value is moved to the result address.
If no bits are on in the first address, the minimum value of 3 will be transferred to D34.
This is a useful function when you want to be sure a minimum value is used.

- From the PMCCLAD screen ...
, 1) Press the soft key on the CRT menu. The SEARCH soft menu appears.

2) Enter {on the MDI keypad, then press the soft key.

3) Press the soft key on the CRT menu, to display the parameter setting.

4) Rotate the EE3Z2LEMH override switch, watch the value of R145 change.

5) Press the § button on the operator panel, and watch the OR function occur.

FA-021209 / 01 - 177



PMC [ADDER MAINTENANCE FUNCTION BLOCK INSTRUCTIONS

8.3. Machine Alarms
The machine builder can create custom alarm messages for their machine. The custom
alarms are generated from the PMC and appear on the MESSAGE display the same as
the Fanuc alarms. The PMC alarms can be distinguished by the alarm number.

000~999  Fanuc alarms,‘Stop machine operation and can be cleared by
- RESET on the CNC MDI key pad or by power OFF/ON. The
descriptions can be found in the back of the yellow Fanuc manuals

1000~1999 Machine builder alarms, generated in the PMC. These alarms

R cause the machine to stop operation and can be cleared by RESET
- on the CNC MDI key pad. The descriptions for these faults can be
~ found in the machine builders OPERATOR manual.

2000~2999 Machine builder messages. These messages do not stop machine
operation when they occur. The message appears and the machine
continues to run. The descriptions for these faults can be found in
the machine builders OPERATOR manual. Messages numbered
2100~2999 display the message without the message number.

'3000~3124 G-Code programs generated alarms. Typically they
come from macro programs, which can be written by the machine
bullder or the end user.

To view the alarm screen press the || button on the MDI key pad.
Parameter 3111 bit 7 determines if the CNC w111 change to this screen automatlcally
when an alarm is present..
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8.3.1. A Address Alarm Coils

The A coils in the ladder cause the alarm messages to appear on the MESSAGE screen.
When the coil turns ON (1), the message is sent to the CNC message screen. Typically
the alarm circuit is a latch and hold type circuit that will latch itself ON. In this example
the RESET button (F1.1) will unlatch the circuit.

1002 CABINET DVERHEAT: -

1003 LUBE TANKEMPTY. -

l 5501 CABINET TEMPERATURE HIGHV.
|2002 LUBE LEVELLOW SR

This message table cannot be seen unless youy have ladder editing software. The machine
- builder usually provides a list of the PMC alarm messages they have added.

The alarm number itself determines if the Iﬁessage appears on the ALARM screen or
the MESSAGE screen. 1000~1999=ALARM, 2000~2999=MESSAGE.

RY TH' 1) Press the

2) Press the -
change screens. Alarm 1004 should be present

3) Press the | button, i)n the MDI keypad to clear the alarm.
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8.3.2. SUB 41 - DISPB Display Alarm Message

‘The DISPB function block causes the alarm messages to appear using A coils in the
ladder. Even if an A coil is activated, the alarm doesn’t appear unless the DISPB

~ Total number
of messages

The total number of messages possible to display is determined by the PMC type.

-
PMC TYPE
MESSAGES 1o 200

. MAXIMU [ESSAGES : ;
PA1,PA3,5A1,5A2,5A3,5A5,5B,5B2,5B3,5B4,5B5,SC,NB | SB6,5C4,NB2,NB6 SB7 -~
’ : 1 to 1000 1 to 2000
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8.3.3. Troubleshooting Messages with 'DISPB _SUB41

Since you cannot see the message table, troubleshooting is performed by first finding
which A address coil is activated, then second search for that coil in the ladder diagram.

1) Press the button oﬁ_the MDI pé.nel.
2) Press the 'soft key oh '_thg CRT menu.
3) Press the soft key on the CRT menu.
4) Press the

soft key on the CRT menu.

5) Press the buttons on the MDI key pad.

6) Press the soft key on the CRT menu.

On this screen YOu can see which A coil is currently activated. Then return to the
PMCLAD screen and search for the active coil (A0.4) using WSRCH.
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Troubleshooting Messages with DISPB SUB41

By searching the active coil, you can see that X5.1 and X5.2 had to be active to cause
this alarm to appear. Also you can see that F1.1 (RESET) will clear the alarm.

8.3.4. SUB 49 — DISP Display Alarm Message

The DISP function block causes the alarm messages to appear on the CNC screen. Each
SUB49 function block can control up to 8 alarm messages. The messages are activated
by the specified R address within the function block.

Ihi this example, 30bytes are allocated each m’éssage is allowed'IObytes calculatihg
from this 3 messages are assigned to R280. Address R280.0 will be the first alarm
R280.1 will be the second, and R280.2 will be the thll'd

8.3.5. Troubleshooting Messages with DISP SUB49

Troubleshootmg when the DISP function is used is similar to the DISPB function except
with DISP you need to search the ladder for each SUB49 to see which R registers are
being used. Once you know which registers are used, search for them on the PMCDGN
STATUS screen to see which bit is ON. In this example we know R280 is being used.
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Troubleshooting Messages with DISP

Once you know which address bit is ON (R280.1) then search for that coil in the ladder
program to see what inputs could cause the alarm.

8.3.6. Master Alarm Circuit

Most machine builders include a master alarm circuit in their ladder. If DISPB SUB41
is used, this circuit turns ON a common coil when any of the alarm coils (A) are
activated. The common coil address can be used as a contact in any circuit that may be
affected by alarms. | |

If DISP SUB49 is used the master alarm circuit will turn ON a common coil address
that will have input contacts that reflect the R addresses that are being used.
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8.4. Ladder Subroutines

A sub-routine is a machine function that is performed outside of the typical machine
operation. Sub-routines can only be called from the second ladder level. The sub-routine
is located after the END2 function block, then starts at the designated function block SP

SUB71, and ends with the SPE SUB72 function block. A SUB64 END function block is
used at the end of the subroutines.

Operations like loading a pallet, loading a workpeice, or performing tool changes are
good candidates to be separated into a sub-routine. Placing this logic in a subroutine,
reduces the amount of logic the PMC has to process during its’ regular scan cycle.

In LEVEL 2 of the ladder a SUB65 CALL function block is what makes the ladder
- processing jump to the sub-routine.

Call sub-routine
P0010

When the ACT input turns OFF in level2, the sub-routine stops processing. For this
reason the input must stay active until the sub-routine logic has been satisfied.
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8.5. Exercise 5 — PMC Function Blocks

1) Which type of timer can be adjusted on the PMCPRM screen ?
SUB3 TMR SUB24 TMRB  SUB54 TMRC

2) If you input 2100 on the parameter screen, for Timer 001, the Va_lue changes to 2064.
Why doesn’t the parameter accept 2100 as valid input ? - '

3) How many M-codes are decoded by each SUB4 DEC function block ?
How many M-codes are decoded by each SUB25 DECB function block ?

- 4) Search for the SUB8 MOVE function blo‘ck,i,what is the plirpose of the mask bifs ?

S5 IFA coﬂs are not used for machine alarms, how can you fmd out which other
addresses is being used ?

~ 6) The machine will not change MODE
What is the cause of this problem ? -

7) Alarm 1001 PLEASE WORK HARDER occurs.
What coil is used for this alarm, and which X input is used ?

8) Switch to MEMORY mode, message MACHINE DOOR NOT CLOSED oecurs.
‘What coil is used for this alarm, and which X input is used ?

9) Run program 00001, after 5 seconds alarm 1103 LUBE LEVEL EMPTY occurs.
What coil is used for this alarm, and which X input is used to sense the tank level ?

‘ 10) Run program 00001, after 5 seconds alarm 1002 CABINET OVERHEAT occurs.
What coil is used for this alarm, and which X input is used to sense the cabinet
temperature ?
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9, AuXiliary Functions — MSTB Codes

AUXILIARY FUNCTIONS MSTB CODES

The AUXILIARY functions control machine side functions. These codes are read in the

- G-Code program by the CNC, however it is the PMCs’ responsibility to process them. When
the PMC has confirmed the auxiliary function was completed, it sends the “FIN” 51gna1 to the
CNC, which allows the CNC to continue processing the G-Code program.

- CNC

PMC

00001 (PART 259-16)
GO X10. ;

M6T2;

GO X50. Y-50.;
M3 52500 ;

M8 ;

G01 X125.4 F200;

XYZ

F102.0»>

X66 Gr2
command HF———0O—
' _Fio.s . Y66
0
F confirm
M3 M5 G70.5
_|
X2.1
_|
e7o5 Fa53  yat :
; ‘ Gcommand | »G70.5
JOG X1.1 G100.0 5 | FANUC
NN B (] SPINDLE
F confirm 102.0 1.1 (- F confirm

9.2. M-Codes

M-Codes are used to control machine side functions. The M- codes are specific to each
- machine are determined by the machine builder. Depending on the functionality of the
machine, the M- codes can Vary W1de1y Some common M codes are listed below

MOO Program STOP

= Option STOP

-MO02 = Program RESET

MO03 = Spindle CW

- M04 = Spindle CCW
MO05 = Spindle Stop
MO06 = Tool Change

- M08 = Coolant ON'

FA-021209 / 01

09 = Coolant OFF
19 = Spindle Orient

~4F45.3

30 = Program RESET and REWIND
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oy O

- 4) Enter M36 ; “ then press

" Notice that

line.

9 2.1. M-Code Processmg

The 8 steps for processing a M-Code are listed below. The CNC and PMC each have
different tasks, but the PMC holds the primary responsibility for processing the code.

STEP 1) The CNC reads the M-CODE in the G-CODE program

STEP 2) The CNC puts the binary code into a known register, (F10)

STEP 3) The CNC turns ON the M-Code flag, (F7.0) to tell the PMC a code is waiting.
STEP 4) The PMC decodes the M-Code to determine which code was read. (F10)
STEP 5) The PMC performs the action (turns on command Y or G address)

STEP 6) The PMC confirms the action (reads confirmation X or F address)

STEP 7) The PMC uses the confirmation to send “FIN” (G4.3) to the CNC

STEP 8) The CNC turns OFF the flag and continues processing the G-Code program

1) Select 1§ mode on the operator panel «

2) Press the | button on th‘e. MDI key pad. |

3) Press the soft key on the CRT menu ‘ : STEP 1

button on the MDI keypad.

5) Press the | |

“FIN” appears
on the status

This indicates
the CNC is
waiting for the
PMC to activate
the FIN signal so
it can continue
processing the
G-code program.
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M-Code Processing

6) Press the | | button on the MDI panel.- ;
7) Press the soft key on the CRT menu.
8) Press the soft key on the CRT menu.
9) Press the soft“key on the CRT menu.

'10) Enter “EZ”k on the MDI key pad.

11) Press the soft key on the CRT menu,

‘Notice that F7.0 is _(_)_1\_1_ . This is the M-Code Flag bit. The CNC turns it ON to
tell the PMC that a M-Code needs to be processed.

The CNC puts the M-Code into address F10, in binary code to tell the PMC which
M-Code it read in the program.
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M-Code Processing

The CNC read M36 in the G-code program. Looking at address F10, bits 5 and bit
2 are ON. If you add the values of the bits, 32 + 4 = 36.

BINARY

VALUE

STEP 4) The PMC uses address F10 to decode the M-code. This can be done with
a DECB function block

This function block decodes address F10, starting with code 32, and sets 'the
corresponding bit in the result address R109.

Bit 4 in address R109 correspohds with M-code M36. Viewing address
R109 on the STATUS screen, you can see bit 4 is turned ON. This address
will be used to perform the action.
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M-Code Processing

STEP 5) PMC performs the action. In this case M36 is used as a DOOR CLOSE
command. Search the ladder for R109.4 contacts.

R109.4 turns ON Y6.0 Address Y6.0 is wired to the air valve that enables the
air ram which 1s used to close the door.

STEP 6) PMC confirms action took place. Continue searching for R109.4 in the
confirmation circuit. The confirmation address will be a X address for
machine side functions.

Here you can see that input address X6.0 will be used to confirm the door
is closed. When X6.0 turns ON, the coil R110.0 will turn ON. This address
will be used in the master FIN circuit, to send the FIN signal to the CNC.
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M-Code Processing

STEP 7) The master FIN circuit is completed, causing “FIN” (G4.3) to be turned ON.
Below is the recommended master FIN circuit. When the CNC turns ON the
M-Code flag, the normally open F7.0 contact begins to conduct. The normally
closed F7.0 contact will not conduct, so the only way for the circuit to
complete is through the m-code confirmation address contact R110.0 below.

M-FLAG S-FLAG T-FLAG B-FLAG

M-FLAG

|
3
§

S-FLAG

S

T-FLAG

N

B-FLAG

M-CODE -~ T-CODE ~ B-CODE

CONFIRMATION CONFIRMATION  CONFIRMATION
ADDRESS  ADDRESS ADDRESS
S-CODE ‘
CONFIRMATION
" ADDRESS

The confirmation addresses are determined by the machine builder and will
vary from ladder to ladder, but the flag addresses w1ll always be the for
16/18/21 controls.

STEP 8) When the CNC recieves “FIN” (G4.3), it turns OFF the flag bit “_M__F’; (F7.0),
- then continues processing the G-code program.
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9.2.2. M-Code Troubleshooting

When troubleshooting a M-Code problem, it is often easier to follow the m-code
processing steps backward to find the cause of a failure. It is also necessary to have the
machine electrical diagrams, to determine which X and Y addresses are used to perform
the function.

1) Press the button on the MDI key pad.

This screen will show you the currently running program. The hne h1ghhghted in
yellow is the command currentlv bemg executed.

~ Also notice that “FIN” is displayed on the status line of the screen. This
1nd1cates the CNC i is waiting for the PMC to turn ON the “FIN” address (G4. 3)

2) Press the button on the MDI panel.
3) Press the soft key on thé CRT menu .'
4) Press the | soft key on the CRT menu.
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M-Code Troubleshooting

M-FLAG
S-FLAG
- T-FLAG

B-FLAG

soft key on the CRT menu.

. M-FLAG S-FLAG - T-FLAG ‘B-FLAG

M-CODE ' ~ T-CODE B-CODE

CONFIRMATION  CONFIRMATION  CONFIRMATION
_  ADDRESS : ~ ADDRESS ADDRESS
‘ S-CODE
CONFIRMATION
ADDRESS .

From this cifcuit you can sée which flag is ON (MF=F7.0) and you can also
see what address.the machine builder has chosen for the confirmation
address, (in this case R110.0). Search for the confirmation address coil..

8) Enter “R110.0” on the MDI key pad. BRI R .

FA-021209 / 01
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PMC LADDER MAINTENANCE

M-Code Troubleshooting

- Here you can see only one R address contact is active. This contact is the M-Code
address. Right next to the R109.4 contact is the confirmation address X6.0 This is
what the PMC is waiting for. Search for the confirmation address in the electrical

- drawings for the machine, there should be a reference to the output address for this

function.
'RELAY / INTERFACE PCB
Xs62 5A) C100F
FROM - 2l P4 GA (100HE) 4, 1
POWER P~ ; i I
PANEL 4 »
s B 2 L (1000) (100NjL 2
KAT2  SK14 xsa7 TSOLENOID.
a4 L1 (DoPNU) 1 i
(poPna) | o
274 (BCLS N4 3
ki gK;]w DOOR GLOSE
SOLENOID
CNC IO RACK OPERATOR PANEL
C43a X512
Y0005.1 @ 23A —Pp-23A AUX 1
Y0006.0 | ] ] -p-225 AUX 7
viz2
KA12
g DOOR OPEN
R112 LD12 RELAY 04F4
-~ nr
vz -
o | KAt DOOR CLOSE
RELAY 04F4
‘R113 LD13
‘ £ T
CNG /O RACK
i DOORCLOSESWITCH i+ .xaza |- - +24VE
i - 5 Locis1)
' 2:§DCLSZ) ,
P , 1 —— {= ] xo008.0
H MACHINE SIDE _com) )t oan ;

‘From the electrical drawing you can see Y6.0 is the output, and X6.0 is the input.
Check to see the relay KA13 is ON, then check the status of the input X6.0

- FA-021209/ 01
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9.3. S-Code Processing
S-Codes are used to command spindle speed. Like M-Codes they are read by the CNC,
but processed by the PMC.

STEP 1) The CNC reads the S-CODE in the G-CODE program

STEP 2) The CNC puts the binary code into a known register, (F22)

STEP 3) The CNC turns ON the S-Code flag, (F7.2) to tell the PMC a code is waiting.
STEP 4) The PMC transfers the S-Code from CNC (F22~F25) to the SPINDLE (G32)
STEP 5) The PMC waits for confirmation from the SPINDLE (F45.3=SARA)

STEP 6) The PMC uses the confirmation to send “FIN” (G4.3) to the CNC

STEP 7) The CNC turns OFF the flag and continues processing the G-Code program

The S-Code data is placed in address F22~F25 by the CNC. This allows 32 bits for the
command data. The second move command in the following example is only moving 4
bits, while the first MOVE command moves the least significant 8 bits.

The confirmation is performed with F7.2 (SF=S-Code flag from CNC, and the address
F45.3 (SARA=Speed Arrival). Then address R110.1 is used in the master FIN circuit to
confirm completion to the CNC. '
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- 9.4. T-Code Processing
T-Codes control the tool magazine (mill) or turret (lathe). They are used to call the tool
number that is desired for machining. The process is very similar to M-code processing.
The 8 steps for processing a T-Codes are listed below. The CNC and PMC each have
different tasks, but the PMC holds the primary responsibility for processing the code.

STEP 1) The CNC reads the T-CODE in the G-CODE program
STEP 2) The CNC puts the binary code into a known register, (F26)
'STEP 3) The CNC turns ON the T-Code flag, (F7.3) to tell the PMC a code is waiting.
',STEP 4) The PMC compares the T-Code with the current tool number to determine if
‘the magazine needs to rotate, ‘and which direction. (ROTB function)
STEP 5) The PMC performs the action (turns on command Y to rotate magazine)
~ STEP 6) The PMC confirms the action (compares current magazine tool with desired)
STEP 7) The PMC uses the confirmation to send “FIN” (G4.3) to the CNC
' STEP 8) The CNC turns OFF the flag and continues processing the G-Code program

Below each of the steps in this proc_éss are described in more detail

STEP 1) The CNC reads the T-CODE in the G-CODE program.
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T-Code Processing

3) to tell the PMC a code is waiting.

(F7

-Code flag,

STEP 3) The CNC turns ON the T

because a M and T code were both read in

2

0)

'ON also (F7

18

ice the M-Code Flag i
the same G-code

Not

ine.

1

program

STEP 4) The PMC compares the T-Code with the current tool number to determine if

t needs to

ion i

the magazine needs to rotate (COIN function), and which direct

rotate to get to the desired tool. (ROTB function)

R AR e SR

o

R ATRANE

o
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T-Code Processing

STEP 5) The PMC turns ON the Y output to rotate the tool magazine. In this example

- Y5.6 rotates the magazine CW, and YS5.7 rotates the magazine CCW. The
address R180.0 indicates that the magazine needs to rotate, and the address
R180. 1 determines which direction it should rotate.

STEP 6) The PMC confirms the magazine is at the correct tool, if F7.3 (T-Flag) is ON,
and the address R180.0 is OFF ( magazine does not need to rotate) then R180.2
turns ON to activate the FIN to the CNC. ‘

STEP 7) The PMC uses the confirmation R180.2 to send “FIN” (G4 3) to the CNC.
Address R110.2 is used in the master FIN circuit to confirm T-Code processmg
is finished.

STEP 8) The CNC turns OFF the T-Flag (¥7.2) and contrnues processrng the G-Code
program
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9.5. PMC Controlled Axis

The typical axis on a CNC are the X Y and Z. These axis appear on the position display
screen. It is possible for the PMC to control servo axis also. These axis typically do not
appear on the CNC position display screen. Typically PMC controlled axis are used to
control a tool magazine (T-Code) or some other device on the machine side (B-Code).
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10. Ladder Editing

With the 16/18 model B, C, and i-series controls, ladder editing is possible by using a
LADDER EDIT CARD or by using Windows based software on a laptop PC called FAPT
LADDER MI. These ladder edit devices can be purchased through the machine builder. At the
time of purchase, most machine builders will request that you sign a legal agreement stating
you are responsible for the machines operation since the ladder logic determines how the
machine will function.

10. 1 16/ 18 Ladder Edlt Card
The ladder edit card is a FLASH memory card which
~ contains software that allows the ladder logic to be
‘ changed. This Software can only be executed by the CNC,
~notina PC

10. 1 1. Installlng the Ladder Edit Card

The ladder edit card is installed in the memory card slot on the MAIN CPU board if the
standalone type CNC is used. If the CNC is a LCD mounted type i-series then the edit
card can be installed into the card slot next to the LCD display.

'LCD Mounted

Standfalone_type_

~ card Slot

" Card Slot

In the case of the i-series stand-alone control unit,
there is a card slot on the LCD display and also one
on the main CPU card. The ladder edit card can only
be used in the main CPU card slot

' keys ,
And conflrm that the PROGRAMMER ENABLE setting is set to “1”.

Press L then
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Installing the Ladder Edit Card , 4

TRY b 1) Press the button on the MDI panel.

2) Press the soft key on the CRT menu.

- With the ladder edit card installed, the EDIT and SYSPRM buttons should appear
on the initial PMC menu. ‘ '

3) Press the
The ladder
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10.1.2. Altering Existing Ladder Logic ,
Once the ladder edit card is installed, ladder changes can be made on the control.

TKY ﬂ“s 1) Press the

button on the MDI panel.
2) Press the soft key Qn the CRT menu. |
3) Press the buttdn on the CRT menu.
v4) Press the bﬁftdn on the CRT menu.

5) Press the

soft key on the CRT menu, to change the EDIT menu.

) Press the

“soft key on the CRT menu, to change SYMBOL to ADDRESS
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Altering Existing Ladder Logic

MPORTANT NOT Do NOT turn off CNC power. The changes made are
not saved until the ladder program is written to FLASH ROM.
See the section about saving changes to flash-rom.

11) Press the left menu soft key, you will return to the main menu.
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Altering Existing Ladder Logic

| 12) Press the button on the CRT menu.
13) Press the button on the CRT menu.
14) Press the button ‘oAn thé 1\/1DI;pane1. A
15) .Press the button on the MDI panel.
16) Press the N ORMALLY OPEN contact soft key on the CRT menu,

18) Pressmthe
19) Press the

20) Press the

21) Press the
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10.1.3. INSNET - Adding New Ladder Logic

Then INSNET button allows you to add a space for a new line of ladder logic. You can
insert a large space, then when the ladder is RUN, the extra space will automatically be
removed.

v THIS
TRY ™ 1) Use the button on the MDI panel, position the cursor on
the line above where you would like to add

some space for the new ladder line.

2) Press the soft key on thg ladder edit menu.

3) Press the sqft key a 3 times to en’Fer a few line spaces.

,4) Prgss the left menu soft key‘, to change back to the edit menu.

S) Prés_s the ndrmélly opén contact soft key on the ladder edit menu.

] 6) Entéf “XS8.7% then press , the ‘contact will be labeled.

7) Press the output coil soft key on the ladder edit menu.
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INSNET - Adding New Ladder Logic

| left menu soft key 2 times, you will return to the main menu.

10) Press the

| soft key, to begin execution of the ladder.

11 ) Press the . soft key, to view the change.

12) Press the § button, on the operator panel, watch the logic work.
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10.1.4. INSNET - Adding a New Function Block

To insert a function block, first you must make space for the function block to fit into.
Once the space is available, you must start by entering a contact. All function blocks
have a contact before them.

button on the MDI panel, position the cursor on
the line above where you would like to add
some space for the new ladder line.

TRY%S; 1) Use the

2) Press the soft key on the ladder edit menu.

3) Press the soft key a 4 times to enter a few line spaces.

4) Press the left menu soft key, to change back to the edit menu.

5) Press the normally open contact soft key on the ladder edit m¢nu.

6) Enter “ X5.1 ¢ then press , the contact will be labeled.

The function block can be added now. If you know the SUB number of the function
block, just enter it then press the FUNCTN soft key. If you do not know the SUB
number then press the FUNCTN soft key and a list of all the sub functions will
appear. -

7) Enter “3* then press | , the function block appears.

| , to assign the timer number.

output coil soft key on the ladder edit menu.

10) Enter “R212.0 ¢ then press , the contact will be labeled.
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10.1.5. DELNET - Deleting Ladder Logic

Then DELNET button allows you to delete ladder nets. A single line or multiple lines
can be deleted at one time.

arrow buttons on the MDI panel, position the cursor
- on "the line you want to delete.
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10.1.6. Deleting a Single Contact

It is possible to delete a single contact or function block without deleting the entire
ladder net.

arrow buttons on the MDI panel, position the cursor
on the ladder element you want to delete. .

FA-021209 / 01 ' 209



PMC LADDER MAINTENANCE . : LADDER EDITING

10.1.7. INSERT — Inserting a Single Element
To insert a contact between exiting contacts, the INSERT button is used.

arrow buttons on the MDI panel, position the cursor
on the ladder element you want to SHIFT RIGHT.

Now another contact can be added.
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10.1.8. COPY — Copy and Paste Ladder Rungs

The COPY function allows you to copy ladder rungs then paste them to a dlfferent part
of the ladder. This is useful when similar logic is used for parallel functions.

TRY THiS 1) Use the

arrow buttons on the MDI panel, position the cursor
on the beginning ladder rung.

2) Press th¢ soft key oﬁ thver,‘ladde_r edit menu. ‘
3) Press the soft key, the ladder rung will h'ighlight.‘

4) Press the soft.key, to seiect the next lédder rung also.

5) Press the soft Kkey, .tcv) end the lad,der rung seléction.

6) Use the arrow buttons on the MDI panel, position the cursor
where you would like to paste the logic.
7) Press the soft key, to paste the copied logic.
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10.1.9. MOVE - Move Ladder Rungs ,
The MOVE function. allows you to rearrange ladder rungs ThlS is useful to organize the
ladder to have a logical flow. Suppose you want to move the tlmer that was added earlier

tolevel 2 .

arrow buttons on the MDI panel, position the cursor
on the beginning ladder rung.

1RY THiS 1) Use the

soft key on'the ladder 'édit rhenu. b

2) Press the
3) Press the soft key, the ladder rung will highlight.
5) Press the soft ‘key, to end the ladder rﬁn g selection.

arrow buttons on the MDI panel, position the cursor
where you would like to move the logic.
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10.1.10. Adding SYMBOL Comments | .
Ladder contact and coil comments can be added to easy ladder troubleshooting. The
machine builder may or may not add these comments, they are not required.

1) Press the button on the MDI panel.
2) Press the soft key on the CRT menu.

3) Press the button on the CRT menu.

4) Press the button on the CRT menu.

BOL

5) Enter R212.0 ¢ thén pfess

6) Enter “BTIME ¢ then press

‘7) Enter “ BREAK TIME « fhen pfess v, b, thq 9°9t?1°t,C_OMMENT is added.
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10.1.11. Adding Machine Alarm Messages

IS o
TRY TH 1) Press the - | button on the MDI panel.
2) Press the | soft key on the CRT menu.
3) Press the | ' _ | button on the CRT menu.
4) Pressthe | | | button on the CRT menu.

6) Enter 1015 BIG TROUBLE “ then press
- Now when kth'e coil A1.5 is active in the ladder, and the DISPB function is activated,
then the message will be displayed. ‘ o
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10.1.12. Adding I/0 Link Modules

I | '
TRY T 1) Press the { | button on the MDI panel.
2) Press the | | soft key on the CRT menuk.k

3) Press the | | button on the CRT menu.
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10.1.13. Saving Ladder Changes to FROM

When ladder editing is completed and proper operation has been proven the changes
should be saved to FLASH ROM for permanent storage. Each time the control
powers ON, it transfers the ladder from FROM to DRAM memory where it runs from.
Follow the steps below to save your changes.

1) Press the

button on the MDI panel.

2) Press the soft key on the CRT fnehit

3) Press the

If the /O soft key is not visible, set PROGRAMMER ENABLE on the PMCPRM
SETTING screen. ,

soft key on the CRT menu,'the PMC /O screen appears.

arrow key on the MDI panel, to highlight DEVICE on the CRT.

FA-021209 / 01 | - \ 216



PMC LADDER MAINTENANCE A LADDER EDITING

Saving Ladder'Changes to FROM

 The ladder will be saved, when done the message COMPLETE will appear.

It is now ,safe" to power OFF/ON the CNC control without loosing your changes.

FA-021209 / 01 | | a1y



PMC LADDER MAINTENANCE LADDER EDITING

10.2. Exercise 6 — Ladder Editing

1) ‘What is the purpose of M-CODES ?
S-CODES ?
T-CODES ?

2) What addresses does the CNC use tp tell the PMC a M-Code needs to bek processed ?
3) What does “FIN” mean when it appears on the CNC efatug line of the disnlav ?

4) Who can you purchase la@der edit software from ?

5) When editing ladder logic, What is tlée most i‘rnportant‘ consideration 7

6) Add a machine alarm, X5.3 activates alarm 1016 HYDRAULIC PRESSURE LOW
Make sure it latches ON, and can only be cleared by the RESET button. '

7) Add symbols in the ladder diagram to LABEL the alarm coil created above.

8) Add logic to check the feed rate override switch. If it is set to any position other than
100% then generate an operator message (not alarm) SET FEEDRATE TO ‘100% -

9) The message above will not cause the CNC to stop. Add loglc to activate the
FEED HOLD signal When the message occurs.

10) Add an M-Code to the ladder M63. This m-code will be used to control a conveyor
-system. When M63 is read, Y5.1 turns ON, 2 seconds later Y5.2 turns ON,
2 seconds later Y5.3 turns ON, 2 seconds later Y5.4 turns ON. After 5 seconds the
conveyors turn OFF in reverse order with a 2 second delay between each action.
(Y5.1,Y5.2,Y5.3 and Y5.4 already exist in the ladder. Add a parallel circuit)
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A. FS16/18 PMC Address List

FS16/18 ADDRESSES by FUNCTION

This section contains the G and F address lists for the 16/1 8/21 controls. There are 3 lists, the
first is a LIST by FUNCTION, the second is a LIST by SYMBOL, and the third is a LIST

by ADDRESS. The same information is given in each of the 3 llsts they are just orgamzed

dlfferently to make it easier to find what you are looking for.

Available

FA-021209 / 01

A1l List by Functlon s e
: - Available onty with
This table lists the PMC addresses by FUNCTION name opath control
and in alphabetical order =. ¢ Unavailable -
Function Signal name Symboi Address | T | M
_ ' ’ ) series | series
Servo axis abnormal load ¢ ’ :
detected signal ABTQSY FO90#0 e 0 |
First—-spindle abnormal load ! M 5
k . ABTSP1 FOS0#1 Q- C
Abriormal foad detected signal ’ » ~ ;
detection’ Second-spindle abmarmal load '
detected signal . ABTSP2 '.:090#2 B B
Abnommal load detection for the N ,
third spindle . ABTSPB' | FoR0#3 © e
ﬁﬁg;ﬁ't spindle spesd | 4.1y spindie speed sighal ARD10 AR1S F040,F041 0. .
Alarm signal AL FGO1#0 0 C
ALARM signal
Battery alarm signal BAL FOO142 O O
Angilar axis control /. " .

’ . Perpendicular/angular axis- —~
arbitrary angular axis control disable signal - NOZAGC‘ GOB3#5 G G
control ’ . .

XAE X004#0 Q G
Automatic tool length .
measurement (M Meas;:‘ring position reached YAE X004 i o
series)/Automatic tool | signal -
offset {T series) ZAE X004k C
R . ZAE X0D4#1 O -
. . |Auxiliary function Jock signal AFL GO05#6 0.
Auxiliary function jock
ry guxmary function lock check_ MAFL F00484 S0
ignal : ,
Torque limit reach signals for . : :
Butt-type reference ot it . ;
position relum getting ls:s:;tt'-:gpe reference position JCLACH1 to CLRCHB  |F180 O o
Canned cycle (M
series)/Canned cycle S s ) ‘
for hole machining (T Tapping signal TAP FOO145 o) o
series)
Canned cycle (T _
series)/Multiple - TR p ) o .
| repetitive canned Chaenfemng signal ; CDZ . GO05347 O
" | cycle (T series) )
' ' Chopping hold signal *CHLD GO51#7 - o
Chopping start signal CHPST GO5146 - O
Chopping function g;;‘g{;‘?g fecdrateoverride  LypgioecHPo  |GoStR0t0#3 - o
Chopping-in—progress signal CHPMD FO3942 - ¢
Chopping cycle signal CHPCYL FO39#3 - o
'APPENDIX
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4 . . - T M
Function Signal name _ Symbol Address series | series
Chuckitailstock N ; - s . : . ~ i
| barrier (T series) Tail stock barrier select signal 188 G060#7 &
CNC Ready signal MA FOO1#7 C {
CNC ready signal - -
. ' , Servo ready signal - , SA , FOO#6 O 3
gg:eséagé:‘urgﬁce Constant surface speed signal | CSS FoO2#2 o | ¢
- Controlied axis detach signat DTCH1to DTCHB = |G124 & <
Gontrolled axes ' - n : -
detach ggggf lod auis detach staus  |ynron1 o0 MDTOHB | F110 o o)
B o gg rz:;nlcur control change CON - GO27#7 A o 'Q
Cs contour control revp— — ‘ _ . ,
_ s-gontour control change , “ -
completion signal FSCSL Fla4m © ©
Input signal for custom macro | UI000 to UI015 - | G054,G085 O o
" | Custom macro S : Uo00o0 to U015 FO54F055 . | O G
Output signal for custom macro |- - -
) Uo100 to UO131 F056 to FO59 G o
Cycle start signal : 18T - - |Goo7s2 O <
_ Feed hold signal - o s . |Goosgs o O
Cycle startffesd hold | Automatic operation signal oP FODO#T b G
Cycle start lamp signal 18TL ' FODO¥S5 O G
Feed hold lamp signal | SPL : FO00#4 O O
Power Mate readiwrite B un \ o
inprogress signal [BGION. I G ‘
Fiower Mate read/write alarm BGIALM . |Goozua 1 o 0
signal ; . ,
| Power Mate background busy o~y G0o2E4 o O
signal ) . ‘
70 Link confirmation signal IOLACK 09240 e o
IO Link specification signal =~ |IOLS - o GOg2#1 . O o]
Group number specification o0y yin 10 SRINIE  |G091#0 10 #3 o O
signals . . . -
Data inputiouty ‘ Slave ¥O Link seleqiion signal IOLNK - © o |Fi77H0 o o
functions based on the| Slave external read start signal - |ERDIO |F177 O &
1O Link - . . ;
| Slave read/write stop signal ESTPIO _ Fi77#2 e &)
Slave external write start signal  |EWTIO. F1774#3 o Q
Slave program selection signal |EPAG - F17744 ] O
S_lave macro variable selection EVAR : Art77ss o O
signal - : .
Slave parameter selection signal |EPARM F177#6 e o)
Slave diagnosis selection signal |EDGN - F17747 G o
Group number output signals [SRLNOD to SRLNO3  |F178#0 1o #3 O O
Extemal read stant signal EXAD  |Gose#t . o]
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FS16/18 ADDRESSES by FUNCTION

Function Slgnai name Symbol Address series | series
External punch siart signal EXWT GO5843 O 0
' ' External read/punch stop signal  |EXSTP | |Goss#2 - O {
Data input/oultput P op s — - 2
functions based on the | Background busy signal BGEACT FO53#4 G (@]
/O Link : - ' -
| Read/punch in-progress signal  |RPBSY |FO53%2 - - O Q-
Read/punch alarm signal “|RPALM FO53#3 ) 0
| P an b | pirect operation select signal  |pmme Go4247 © o
DNC operation select signal DNCI G043#5 e} C
DNC operation : 5 ; ' :
. pera ggr?a;:pe:atlon selection confirm MAMT |Fooasa o o
. Dry run signal DRN GO464#7 & ReR
Dry run , -
. Dry run check §ignal MDRN FOO2#7 o] O
: _ ; | *Esp Go08#4 O .}
Emergency. . .| Emergency stop signal ~ - -
gency siop . B ° . oy sion 8 _ *ESP Go0B#4 O G
Erase CRT screen : . o .
display / Automatic Autornatic erase CRT screen J—
Jerase CRT screen | display cancel Signal CRTOF GoG2M O O
display : .
Error detect (T series) | Error detect signal SMz | GO5346 O -
i?x;tjt signal for exlemal data EDOto ED15 G000,G001 ' O ' G
;?:irtess signal for external datd e a0 gas GO02#0t0#6 | O o
External data inpm ﬁepif signal for extemal data ESTB GO0247 O < .
Read completion signal for , , . '
external data input ERENQ ' FOBO#D o O
Search completion signal for ; .
external data input -~ ESEND FOB0#H , O o
' - _ *+ED1 to *+EDB Guig SO 1 ©
| External deceleration | External deceleration signai -
_ AR *-ED1 to “-ED8 G120 e o
External read start signal EXRD GO58#1 O O
External punch start signal EXWT - (05843 O C
External /O device | EXternal read/punch slop signal | EXSTP GO58#2 O o
control o Background editing signal -|BGEACT - | FO53#4 Q. <
Read/punch busy signal RPBSY FO53#2 O C
"] Read/punch alarm signal RPALM FO53#3 O o
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" . . T M
Function Signal name Symbol Address series | series
External key input mode N ;
| selection signal ENBKY GOB6#H O o’
| Key.code signal —__ - EKCO to EKC7 Goos o | o
. Key code read signal EKSET GOB6#7 O G
External key input - - - -
: Key code read completion signal | EKENB - FO5347 O O
Key input disable signal INHKY FO53#0 o | o
:lrogram screen dnsplay mode PRGDPL #053#‘3 O o
gnal : i .

1 ti - . . 3 .
fumﬂ Kﬂosgr?es) o External operation sugna_l . EF FOOB#0 - @
Feedraie override Feedrate override signal *FV0 o *FV7 G012 O C
External program 1 External program input start v :
iput signal MINP GO58#0 0 G

. ﬁf;g‘;‘ sv;%rrig;iece Workpiece number éearch signgl ,P,m PN2, PN4 PNS, GO09#0104 Yol C
Floaling reference | Floating reference position re!um
position return - end signal FRP1 to FRP8 F”‘6 ,O C
Follow—up Follow-up signal “FLWU GO07#5 QO G
gr;‘;‘)g" feed (M Fi~digit feed select signal F1D GO1647 - o
High—premsnon HPCC mode signal MHPCC FOB6#6 - - G

- jcontour control by -  ——
| RISC (M series) HPCC operation signal ‘ EXHPCC FOB647 - ] ,
v gg’:ajs"eed SKP | High—speed skip status signal  |HDOOtoHDO? ~ |F122 o | o
Miscellaneous function _
Jcompletion signal MFIN GOO5#0 - O . G
Spindle function campletlon ' ' - \
signal - SFIN G0os#2 @] o
Tool function completion signal | TFIN GO05#3 . O o
Hioh g M!SITIB 2nd auxiliary function completion BFIN G005#4 O B
Igh —-Spee signal , - N -
interface g ; BFIN GOO5#7 o
‘ 2nd M function complstion signal | MFiN2 .| Goo4#4 o C
3rd M function completion signal | MFIN3 G00445 8] <
External operation signal for : . .
high—speed interface EFD o Fo07#1 G
External operation function E
completion signal | EFIN GOo5#1 v o
Inch/metric ' ; y
COnversion ‘| Inch input signal INCH FOD2#0 Q o
B-axis clamp signal ‘BCLP FOB1#1 - G
: B—axis clamp compietion signal | *BECLP G038x7 - &
Index table indexing ’ , ~
" function (M series) - B—axis unclamp signal BUCLP FOG140 - &)
’ B~axis unclamp completion . ] .
signal : BEUCP GO3s#s - o
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' - ' aieace | T M
Function Slgnai name Symbol Addrgss series | series
in—position check | In—position signal INP1 to INP8 F104 ¢} o
Input of ofiset value 0 » '
Jmeasured AT |Position record signal PRC G040#6 - - O -
series) R Do
Joo! offset value write mode o
select signal GQQSM i Go3e#? O .
s +MIT1,+MIT2 | X004i2,#4 O .
Tool offset value write signal. - - -
, v v ; -MIT1,-MIT2 X004#3,#5 e -
Input of tool offset , , : .
_ va?ue measured B {T Tooi ofiset number select signal | OFNO to OFN5,0FNG gg %952%% O -
series) : - ’
Workpiece coordinate system S ‘ s
shift value wrile mode select wWOQsM Go39#6 O -
signal .
Workpiece coordinate system , s
- | shift value write signal WOSET Go40#7 O N
Start iock signal STLK G0O7#1 O -
Interlock signal kil E G008#0 O O
|Interlock signal for each axis - |*IT110 *I78 - G130 o G
Interlock/start lock | eriack signal for each axis and | *MIT1, +MIT2 |xo04m2#4 | O -
direction -MIT1,-MIT2 | %00443,45 o N
Interlock signal for each axis and | *MIT1 o +MIT4 G1324010 #3 ) C
direction -MIT1 to -MIT4 G134#0 to #3 . IS
ﬁ;ﬁ?‘r‘x gctryépe Interrupt signal for cust,f:tm macro | UINT G0534#3 o | o)
| Feed axis and direction selection +i110+J8 G100 O G
|signal -d110-J8 G102 O o
Jog feed/incremental ' - ;
feed ‘| Manual feedrate override signal | *JVOto *’JV15 -1G010,GO11 . O O
g;g:lai rapid traverse §elect:on RT GO19#7 O
| Look—ahead conirol Is.%tr:‘lgahead control mode GOBMD " | Foses0 - o
All—axis Machine lock signal . | MLK , G044 O O
— . — _ o
Machine lock Each—axis machine lock signal | MLK1 to MLKB G108 . O 2
: i ;ng;:‘xls machine iuck check MMLK FOO4#1 O o
Manual absolute Manual absolute signal *ABSM . Goo6#2 G G
onjot | Manuat absolute check signal | MABSM FOO4#2 O O
, _ HS1Ato HS1D Goig#0to#3 | O ]
Manual handle feed axis » p
. selection signal HS2A to HS2D GO18#4 to #7 O G
Manual handle feed HS3A to HS3D GD19#0to #3 - O
' Manual handle feed amount )
selection signal MP1,MP2 1G01944,#5 O O
{incremental feed signal) . -
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s . ' T M -
Function Signal name Symbol Address series | series
- HS811A to HS1ID G041#010 #3 O o
Manual handle Manual handle interrupt axis . , Y
ir.'t erruption selsction signal HS21A to HS21D . GO4i#4 10 #7 O G
HS3IA 1o HS3ID Go42#01o #3 - o
Manual linear/circular | Feed axis and direction selectaon , ) , ;
interpolation signals - +Jg, —Jg, +a, ~Ja GOB6#0 to #3 O O
Manual reference position retumn - .
selection signal ZBN GO43#7 O G
Manual reference position fetum ' ,
selsction check signal MREF FW#S O G
‘| Manual reference ... | Relerence position return APERA 1 ARE
position return deceleration signal DEC1 1o "DECS X009 Q G
| z;t:;gence position return end ZP1 1o ZP8 Fo94 O G
ggi%gnce position estabhshmgnt ZRF1 10 ZRF8 F120 o o
k%ﬂ;mory Proiection | pemory protection signal KEY1 to KEY4 GO4643 to #6 ks o3
) Mirror image signal M1 to Mi8 G106 O o
Mirror image -
Mirror image check signal MMI1 to MMIS F108 O G
o fsv:tscellaneous functnon code MOO to M31 FO10 to FO13 o o)
ignai :
Miscellaneous function strobe |, iy :
s;gnai MF v FCO7#0 - O G
DMOO FOOB#7 G o
DMO1 FO09#6 O O
Decode M signal
| b DMo2 FO0O#5 O C
DM30 FOOg#4 G G
Miscellaneous - | spindle speed code signal 800 to S31 FO22t0 FO25 O G
Egg;gg”znd awdliary [siindle speed strobe signal SF ‘ FCO742 O o]
Tool function code signal TOD to T31 F0286 to FO29 G o
“| Tool function strobe signal TF FOO7#3 e G
zi’;‘;“"".'afy luncioneode | pyg 15 B3 FO30 to FO33 ' C
2nd auxiliary 1unctaon strobe 8F Foo7#4 O N
| signa BE FOO7#7 - G
End signal - FIN GO04#3 o C
| Distribution end signal DEN FOO143 O G
Mode selection signal . | MD1,MD2,MD4. G043#0 to #2 G [
Manual data input se!ect check MMDI FOO343 o o
signal
Mode selestion g;t:ar;zatic operation select check MMEM FOO385 o o
Memory edit select check signal |MEDT FOO346 O G
g/'lanual handle feed select check MH FOO3#1 o o
ignal ,
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Function - Bignal name " Symbol Address T M
, - , series | series
V Isr:cremental feed selec: check - imne ‘| Fooaso - O o
signat - o
Modeselection [, Jeed select check signal | MJ Fo03#2 o | o
TEACH IN select check signal | MTCHIN FOO3#7 0] ©
T SWS1 G02740 o -
Spindle selection signal Sws2 Go27#1 'S) -
|sws3 G027#2 o -
*S8TP1 Go27#3 - O -
, Individual spindle stop signal *88TP2 |Go27#4 G -
Multi-spindie control ) ' *SSTP3 GO27#5 - O -
(T sem} . .
: : e GR21. G029#0 @ -
| Gear select signalf(inpui} ~— -
GR31 G02942 O -
’ gnd position coder selechon PC2SLC | cozs7 ) O .
-] signai ] . .
: : : ENB2 FO38%#2 O -
Spindie enable signal .
. : ENB3 FO38%3 O -
L e et T SKIP2 t XO04#2 K .,
Skip signal Skip signal SKIPG,SKIP7,SKIPS | #6,40.41 -0 o
2nd M junction code signal M200 to M215 F014 to FO15 I8! O
Multiple M 3rd M junction code signal M300 to M315 FO16 to FO17 QO @]
commands ina - - '
single block 2nd M function strobe signal MF2 [|FOOBH#4 O O
3rd M function strobe signal .~ | MF3 FOOB#5 - 0 Ke)
Optional block Optional block skip signal BDT1,BDT2 1o BDTY - | G044#0,G045 O <
skipraddition of _ ;
oplional block skip | Optional block skip check signal mgg;; MBDT2to leooasooos | © o
Outputting the Axis moving signal MV1 to MVS F102 O G
movement siale of an -
axis Axis moving direction signal MVD1 to MVD8 F106 O O,
| Override cancei ‘Override cancel signal - ove Goos#4 O C
. ; : *+110 *+L8 G114 o |.C
Overtravel signal Qvertravel signal -
*L1to*-L8 lane 0 G
' ] Path selection signal (Tool post ' - -
; Path selection selection signal) HEAD GOB3#0 - ® ®
Contro| axis selection signal .
{PMC axis control) EAX1 to EAXS G136 o1 ©
ECOA to ECBA | G1438010 #6 O &
| T Iy Axis congmi command signal ECOB to EC6B G}1 55#01to #6 O » L8] '7
PMC axis (PMC axis control) 1ecoc to EC6C Gi674#0t0#6 | O G
control/PMC axis -
speed control ECOD to EC6D G179#0to #6 G <
function — -
) EIF0A to EIF15A G144,G145 o <
Axis control feedrate signal (PMC EIF0B to EIF158 G158,G157 o O
axis, control) EIFOC to EIF15C G168,6169 0 o
EIFOD to EIF15D G180.G181 0 O
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Function Signal name : Symbol Address s e;ries s e?ile s
EIDDA to EID31A | G14610 G149 O ]
Axas control data 5|gna| (PMC EIDOB 1o EID31B G15810 G161 O O
axiscontrol) - . EIDOC to EID31C G17010G173 | O o)
‘ EIDOD to EID31D G18210 G1BS 9 r
EBUFA V G14247 O <
Axis contral command read EBUFB G1544#7 O ©
EBUFD : G1784#7 O G
_ EBSYA - F13047 Q o
| Axis control command read EBSYB ; F13347 O <
complstion signal (PMC axis — -
-control) ) EBSYC v Fi36#7 . O -
EBSYD Fi139#7 O O
ECLRA - |G142s8 O ol
o - |ECLRB - G154#6 O <
Reset signail {PMC axis controf) -
: . . ECLRC - | G166#6 2 o
ECLRD . |Gt7ess O O
J R ESTPA . G142#5 O o
PMC axis N " . _
control/PMC axis = | Axis cantrol temporary stop ESTPB ~ |G18485 o C
speed control signal (PMC axis comml) - lestrc —{a1e6us o o
function - ’ - -
: ESTPD - |Gi7s#s O C
ESBKA . G142#3 Re) O
‘| Block stop signal (PMC axis ESBKB ) G15443 C Gﬂ
°°’“f°'3 o ESBKC G16643 O I
' ESBKD -~ |Gi7ess o O
o EMSBKA = |G143#7 Re C
Block stop disable signal (PMC | EMSBKB - |G155#7 O ©
axis control) . |EMSBKC " |cisrer O O
EMSBKD G797 o G
EM11A 10 EM48A F132.F1'42 O O
p i o~ p
A'uxiliary‘function code signal EM11B to EM488 F135,F145 O O
(PMC axis cortrol) - |EM11Ctc EM4SC  |F138,F148 ) e
- ‘ - |EM11Dt0 EM48D -~ |F141 F151 O O
EMFA ’ Fi31%0 O O
Auxiliary function strobe signal EMFB F13440 O O
(PMC axis control) EMFC _ 13740 O O
‘ ‘|EMFD F14040 O O
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" ; : T M
- Function : Signal name ; Symbol Address series | series
EFINA |e14z80 O o
Auxiliary function completion EFINE ' G15480 0 ©
signal (PMC axis conxrol) EFINC G166#0 O o
EFIND ; G178#0 -0 O
ESOFA lGrazsd O &
Servo off signal (PMC axis ESOFB G15444 o O
contral) - ESOFC o |Gieead O o
ESOFD -~ = G178#4 - G <
EMBUFA = |G142#2 o C
Buffermg disable sngnai (PMC EMBUFB - Gib54#2 - O ©
axis control) “lemBurc . - . |Giees2 O e
o EMBUFD - G178%2 o) O
Control axis selection status |, ' ' ‘ ‘
signal (PMG axis control) |PEAXSL ‘ F120/7. c | ©
EINPA ' F13040 o | C
ln—posmon sngnal (PMC axis EINPB . F133#0 O ©
- | sontrol) EINPC ~ F136#0 0 C
EINPD - |F1ao40 ) IS
ECKZA =~ 1 F130#1 Q &
mﬁ;’;ﬁmc axis Following zero checkmg signal ’ ECKZB ‘ F133# Q C
speed control |{PMG axis control) ECKZC F136#1 o o
function : i -
ECKZD S [F139#1 G &
EIALA F130#2 O o
- : EIALB o F13342 O e
Alarm signal {(PMC axis controd) - - .
e EIALC ~|Fisex2 O e’
1l ALD . F139#2 O O
EGENA- Fl3084 e} o
A Axis moving signal {PMC axis EGENB F13ss4 O e
oo oo fcontrol) i “ - lEGENC F136#4 fo! o
EGEND F139#4 . BEC I B ¢
EDENA F130#3 o | ©
Auxiliary function executing EDENB F13343 O o
signal {PMC axis control) EDENC F13643 o o
|EDEND - F13943 0 o
EOTNA F130#6 O <
Negative—direction overtravel EQTNB Fi3si6 o d
signal {(PMC axns'contm?) EOTNG | F13646 o o
EOTND F13946 o | ©
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FS16/18 ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE

FA-021209 / 01

Function Signal name . Symbol Address s e-rl;es s e&?es
EOTPA F13085 @] O
5 O O
Pasitive—direction overtravel EOTPB F133#5 i ~
signal {PMC axis control) . EOTPC F136#5 o | o
EOTPD F139#5 o | o
Feedrate override signal (PMC |, . :
axis control) FVOE to *FV7E G151 o o
'| Override cancellation signal - " p ~
|PMC axis contral) OveE G150#5 S
Rapid traverse override signal . ' ' . X ;
(PMC axis control) ROV1E,ROV2E |1 G150#0,#1 O O
: Dry run signal (PMC axis control) | DRNE G1504#7 O (&
| PMC axis " ‘ o -
control/PMC axis anual rapid traverse selection . .
speed control signal (PMC axis control) RTE G150#6 o O
function ) —
' Override 0% signal (PMC axis | , &
control) : EOVO F12945 O O
Skip signal (PMC axis control) ESKIP X004#6 ) {
Distribution completion signal . -
(PMC axis control) EADEN1 to EADEN8 [F112 o G
EABUFA F131#1 O O
3 oYy
Buffer full signal (PMC axis BABUFB Fiad4 | M
control) - EABUFC F137#1 o | o
EABUFD F14081 e} o
Controling. signal {PMC axis . ' -~
control) - ‘ EACNT1 to EACNTQ F182 O O
Polygonal tumihg fg; gs%r:‘:?rnchtpnlzahon under PSYN FOB3&7 O -
Polygon spindie stop signai *PLSST G038#0 & -
Spindle polygon speed arrival PSAR FO6342 ~ R
Polygonal turning signal :
with two spindles Master axis not arrival signal PSE1 FOB3#0 O -
Polygon synchronous axis not ; ~
arrival signal PSE2 FOB3i#1 G -
Position switc;h B Posi;ion’switch signal PSWO01 to PSW10 ﬁgg?:? to O o
ig;igg‘ display Position display neglect signal | NPOS1 to NPOS8 G198 e O
Program restart signal SHBN GO06#0 e G
Program restart ) ’
. g , is’irogram restart under way SRNMV FO0264 o o
gnal
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' PMC LADDER MAINTENANCE

FS16/18 ADDRESSES by FUNCTION

FA-021209/ 01

; o ] ’ T M
Function Signal name Symbol Address series | series
Rapid traverse override signal | ROV1,ROV2 GO1450,#1 O O
- 1% step rapid traverse override o ' ’
Rapid traverse iant HROV Go9eH7 O &
override select signal :
| 1% step rapid traverse override. |.yipoy01 HROVE |Gosetotoss [ O | ©
signa 0 . v '
Input signal for remote buﬂer RMTDIO o AMTDI7 = | G052 &) G
Remote buffer ; : - - - —
: Output signal for remote buffer | RMTDOOto RMTDO7 | FO69 O
External reset signal ERS G00B#7 ") <
. . Reset & rewind signal RRW GODBEE G- o
Reset and rewind - — . ~ -
Reselting signai RST FOO1#1 O Q
Rewinding signal RWD FOOO#0 O O
: , Retrace signal RVS @00740 - o
Retrace (M series) -
’ Retrace—in—progress signal RVSL. Fo82#2 - O
Retry stan signal RTNCY G06440 - o
Retreatandretry Retry point selection signal SLCSEQ - |G0B4#1 - <
function (M series): | Retry complete signal . RCYO |Fosaus . - O
Retiy point signal RATNMVS FOB6#3 - L= o
| Rigid tapping signal RGTAP GO6140 o | ©
: RGSPP FOBS#0 - - G
. Spindle rotation direction sighal |-
. ] ) : RGSPM FO65#1 - <
Rigid tapping , ) :
Rigid tapping in—progress signal | RTAP FO7643 QO o
| Rigid tapping spindle selection | psrapy RGTSPR COB1#4,85 o) -
ignal . "t : X
Target part count reached signal | PRTSF FOB2#7 G (@]
Run hour and paris 5 I ,m‘ 5 -
count displa: eneral—purpose integrating e . .
y meter start signal TMRON = G053#0 % ©
2nd reference position return .
) end signal ZP21 1o ZP28 FO96 G &
Second reference e " d
position return/crd, | 3rd reference position refurn en . -~ "
1 4th reference position | signal ZP3110 ZP38 Fo98 g G-
return 4th ref ition ret d :
, reference position return en . . o~
signal ZP41 10 ZP43 F100 .G o
Second feedrate |54 roeq designal |*AFVOt0*AFV G013 o o
override nd feedrate override signal ; (o} 7 1 3
Servo off {mechanical | oo off signal - SVF1 to SVF8 G126 o '}
handie) . T , S .
Motor speed detection function : ~
~ |enevlesignal B el comew °1°
Bervo/spindle motor | Servo motor speed de!echon v ;
speed detection signals Dsvi1 ;o PS"B Y(n+0) o o
Spindle motor s"eed detection  |hepy pgp2, DSP3  |Y(net)0tof2 | O O
signals o :
Single block signal $8K G046#1 G O
Single block - - - - :
' Single block check signal MSBK FOD443 - G <
APPENDIX A-11



PMC LADDER MAINTENANCE

£S516/18 ADDRESSES by FUNCTION

S . _ ’ T M
Function Signal name Symbol Address series | series
S ) lnput and run simultaneous . : -
Simultaneous input. | mode select signal STRD GO58#5 - o
and output 5 " ' -
operations {M series) | Output and run simultaneous | _
o mode select signal STWD . | Gos58#E N C
. . : Retract signal RTRCT Go66#4 - o
ng‘zﬁ :f:e‘gf 983" | Retract completion signal RTRCTF FOB5#4 - o
| EGB mode signal SYNMOD FOB546 - O
Simple ;gg::e synchronous e sasye GOB4#6 o O
First spindie synchronous controi o G122#6 2
Simple spindle signal PKESS1 (GO31#8). © ©
1synchronous control S Teordl h T -
Second spindle synchronous 122# -
control signal PKESS2 (GO31#7) o ©
Phase error monitor signal SYCAL FO44it4 o) G
’ fd\mng;a synchronous axss seiect SYNC1 to SYNCS G138 0 o
Simple synchronous 9 i . )
conirol " } }
- S eonous ranual | synCut o SYNGB | @140 - o
. : . SKiP X00447 - 0] <
Skip function Bkip signal - -
) : : SKiPP GOOS#_G O -
' . Overload torgque signal | SKiP X00a#7 - G
Sl hote peck Smail—diameter peck drill ‘
driliing cycle —diameter peck driliing in ¢
. 9 4 [ progress signai |PECK2 FOB6#5 - C
?Jg-f'v)are operatar's panel signal | MD10 ~ |Foraso o o
{e‘ﬁgg?re ope;ator s panel signal MD20 Fo73#1 e o
?Jg??re operat.or 'S panel s:gnal MD40O FO7342 o o
Software operator's panel signal . : o~
i W panel Signal | 7eno FO7344 G <
(sﬂ;wtirid ogerator s panel sagnal A0 to +J40 2081 #0,#2,#4,? O o
gﬁgg ‘gperator s panel signal -J10 to -J40 ;081 #1,#3.45# o o
Sofiware operaior s '
panel . ’ .
(S;:?Tﬂ;rare operator's panel signal RTO FO7746 e o
(Sé;g;;\a)re operator's panel signat HS1A0 FO7T#0 o) o
(3!_('73;\1 g)re operator's panel signal | s1m0 |For7er - O o
(s}?g:ug)re operator's panel signal |ns1co Fo7742 o o
(S'_?g;vg;e operator's panel signal HS1DO FO7743 o o
(sbgfg;v)are operator's panel sngnal MP10O FO7640 o o
FA-021209 / 01 APPENDIX
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PMC L ADDER MAINTENANCE

F516/18 ADDRESSES by FUNCTION

FA-021209 / 01

Function ‘Signal name Symbol Address s e;l;e s séﬁ?e s
Software operator's panel signal ’ ) L .
(MP2) . MP20 AF07’6#1 . . O | G
| Software operator's panel signal |, . . - ,
Software operator's panel ssgnal e . ) ’ }
(*FVO to *FV7) FVOO to “FV70 FO78 O C .
Software operator's panel sngnal ' '
(ROV1) ROV10 Fo76#4 0 . G
Software operator's panel s;gnal : : ' :
(ROV2) | ROVZO FO76#5 -0 C
Software operator's panel signal : ) p
.- |BOM ‘ BDTO FO75#2 ) 9] O
Software operator's . )
panel ; : ,
. Software operator's panel signal SBKO FO7543 o o
(SBK)
Sofiware operator ] panel s:gnal . . -
(MLK) MLKO FO75#4 < G
Software opefator s panel signal |, ; -
- | oRNy | DRNO FO7545 O | ©
Software operator's panel signal |, .. -
(KEY1 to KEY4) KEYO FO75#6 0 o
Software operator s panel signal : ' A
(*SP) SPO | Fo7s#7 O o
Softiware operator’s panel ' - ' -
general—purpose switch signal OuToto OUTT Fo72 Q o
SHAQOto SHAN | So7BED 10 o | o
. . " Spindle orientation external stop | GOBO#0 to :
Spindie orientation | 5jtion command signal SHB00 to SHBT! GO8143 O , O
G208#0 to
SHCOQ to SHC11 G20943 C
‘ . SiND G033#7 >
" | Spindle motor speed command ’ v . ‘
select signal , ‘ SIND2 . GO35#7 0] e}
. i _|SIND3 GO37#7 o L0
|Rotito R1z21 Soagkato o) o
Spindle motor speed command G034#010 - )
|signat RO112 to R12I2 03543 ) O
Spindle output : ioia | CGO3620t0 -~
| control by the PMC RO1I3to R12I3 GO3743 O -
' SSIN 603346 ke o
| spindle motar command polarity ' ' ~
select signal SSiN2 GO35#6 O G
SSIN3 | GO37#6 o O
8GN | Go33ss O o
Spindle motor command polamy
select signal : SGN2 GO35#5 O o
SGN3 GO37#5 O Ne
. APPENDIX
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PMC LADDER MAINTENANCE - ; __FS16/18 ADDRESSES by FUNCTION

Function ‘ Signal name . Symbol Address s e;ges s e’:f: es
Spindle stop complete signal | SPSTP - . GOo28#6 G -
Spindle unclamp signal . SUCLP - . . .| Fo38#1 ~ O -
Spindle unclamp oomplelion . i s -~
signal SUCPF 3 Goz28#4 O -
Spnrzdle pos:inc_mmg
(T series) Spindle clamp signal - Isce. FO38#0 o -
’ Spindie clamp compiletion signal | *SCPF - , GO28#5 O -
Spindle orientation compie’aon ' - -
signal | 2ZPX E T Fos4 v -
TLMLA | GO7040 O o
Torque limit command LOW - - .
signal (serial spindle) TLMLE G074#0 o C
~ TLMLC G204%0 s oo
. TLMHA | GO70%1 o] &
Torque limit command HIGH : y ~
signal (serial spindle) - TLMHB _ G074#1 O ©
TLMHC ' (3204#1 O G
. JCTH1ACTH2A GO7043,#2 C O
* | Clutch/gear signal {serial . _ ; -
spindle) CTH1BCTH2B GO74#3,42 0] G
CTHICCTH2C G20443,42 O o
SRVA ~ |Govoxa O C
ccw command signal (serial , i
splndle) _SRVB, G074#4 @] G
: SRVC G20444 O O
SFRA R GO70#5 C O
CW command sxgnal {serial " ~
Spindle serial outpu/ , SFRC G204#5 o G
spindie analog output ORCMA GO70#5 0 o
Orientation command sugnal y ;
(serial spindie) ORCMB . |G07446 O o
ORCMC . G2044#6 C (o
: {MRDYA - | GO7047 . G C
Machine ready signal (serial ) =
spindie) MRDYB GO7447 O o
MRDYC G204#7 O <
ARSTA . _ GO71#0 G O
Alarm resel s:gnal (senai — N
spindle) ARST8 GO7540 O <
ARSTC G205#0 G S
*ESPA GO71#1 O &
Emergency stop signal (senal e ‘ . _ y =
spindie) "ESPB . - |GO75#1 O o
*ESPC G205#1 0] C
SPSLA G0714#2 C C
' Spmdle select signal (senal : - p
spindle) SPSLB. . GO7542 e) &
SPSLC ' G205%2 C S
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PMC LADDER MAINTENANCE F516/18 ADDRESSES by FUNCTION

Y e ~ T M
Function | Signal nam’ev Symbol Address series | series |
_ L MCFNA B L4 L 2 o
: . Power line switch completion ' Py
R signal (serial spindie)} MGFNB : GO75#3 / <
: MCFNC | G205#3 G G
SOCNA o GO7184. O O
; Zzeigtzgaﬁg)cancel signal Isoene GO7544 o) o
SCOCNC  ~ G205#4 C o
o INTGA C GO7145 O G
Signal for controlling velocity INTGB GO7545 - - oy
integration (serial spindie) , b et
S INTGC -~ |G20545 o | ©
) o RSLA GO71#6 O ¢
g:?;{;;?ﬂg’eq”es* signal - Tpaig ~ |corsse o c
‘ RSLC G20546 O o
S - |RCHA - |eoT147 O G
Power line status check signal ' ™
| (serial spindie) ~ RCHB - |Go7s#7 o G
e RCHC C | G2054#7 G &
: INDXA : GO7240 c | C
Orientation stop posmon chaﬂge , — : - —
signal (serial spindie) lNDXB GO76#0 - O ©
, INDXC - (20640 O &
, Rotation directi ncomméndwh’le ROTAA G072 © ©
s _ ‘ ion comi whi i
S&Kg‘::&'ﬁ;iﬁ‘{ changing the orientation stop ROTAB - . | Go76#1 O O
i | position signal (serial spindle ’ : .
. positionsignal (serial spindle) . ooTac. ' G206# o )
-| Short—distant movement NRROA . - | Go7242 Q G
command while changing the ' p oy
orientation stop position signal NRROB : |co7es2 o s
| (serial spindle) NRROG | Geosse O o
: : . DEFMDA . GO7243 - C
| Differential mode command \ oy
signal {serial spindle) DEFMDB - - |cGo7e#3 O G
| DEFMDC | G208K3 ©c | ©
» " OVRIDA - | GoT244 L O
- o g;arx]l;gs;:fdrge command sngnal OVRIDB Go76#4 O )
OVRIDC | G2o8#4 O o
INCMDA ‘ GO7245 O 3
Incremental command external : i ©
setling type orientation sngnal INCMDB ’ GO764#5 O O
(serial spindie) +- -
INCMDC - G2064#5 O 3
L o (MFNHGA ' GO7246 o (o}
Main spirdie MCC status signal - RS BRI
while changing spindles signal | MFNHGB GO76#6 G o
{serial spindie) ; -
; MFNHGC - G206#6 C G
: RCHHGA - | GO7247
High-output MCC status signal . © @
while a magnetic sensor (senal RCHHGB G07687 < o
spmdle) . -
RCHHGC G20647 & <&
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PMC LADDER MAINTENANCE —__FS16/18 ADDRESSES by FLUNCTION

Function Signal name Symbol Address se:;es s e::ges
. . . MORCMA - Go734#0 Q »
Command for spindle orientaion :
with a magnetic sensor {senal MORCMB . GO774#0 9] O
———— | spindle . -
- opindle) MORCMC. | 20740 0 o
. S SLVA GO73#1 Q O
Slave operation command signal ) . _
(serial spindle) SwB GO77#1 0 (‘
SLvC G207#1 O o
» MPOFA ‘ Go73#2 O O
Motor power stop sagnal (senal ,
[spinde) | mPoFB  |co7r2 o) .a:>
MPOFC G20742 Q O
ALMA = FO45#0 0 O
.| Alarm signal (serial spindle) . ALMB FO49%0 O o
' ALMC F168%0 QO O
S 4 SSTA FO45#1 e O
Speed zero signal ‘ ; '
(serial spindie) . ssTB Fo49#1 e o)
88TC F168#1 Q O
SDTA ; - |Fo4s#2 - O O
Speed detection sngna] (senal - "
|spincle) SDTB FO49#2 O o
SDTC F16842 (O I o]
SARA - C o Fo4s#3 Q o
Spindle serial outpuY | Speed arrival signal {serial ' — =
spindle analog output | spindie) - SARB F049#3 © O
SARC |F16843 (I B
LDT1A v FO45#4 (TN B
Load detection sugna]'l (serlai . .
| spindle) Lot FO40#4 O C
LDT1C F1684#4 O O
LDT2A - |FO45%5 O <
Load detection signal 2 {serial ' -
spindle) — |LbT2B |Fossis Q o
|LoT2C  |Fies#s O O
. L {TLMA ’ : F04546 S, O
Torgue limit signal - ;
{serial spindle) , TLMB F049#6' Q- O
TLMC . _ F16846 O O
ORARA - |FO45%7 @] &
Onentataon completton signal P Y
ORARGC Fi88#7 O O
‘ .- JocHPA . : FO46#0 O o)
Power fine switch signal {serial e :
spindle) CHPB F050#0 Q o]
GHPC . F269#0 O )
; : CFINA - Fo4641 O e
‘| Spindle switch completion signal . y ‘
{serial splndle) . CFINB FOS0#1 ©
CFINC . Fi69#1 O O
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EMC LADDER MAINTENANCE ‘

FS16/18 ADDRESSES by, FUNC770N ‘

o . ‘ A T m
Function .Slgnal name Symbol Addressr series | series
. : RCHPA Fo4632 0 o
Oulput switch signal {serial RCHPB FO5082 o —~
spindie) ‘ ht
RCHPC F16942 -0 o
. RCFNA F04643 0 C
Output switch completion signal \ _
{serial spindle) RCFNB ’ : fGSO#S SO »
RCFNGC F169#3 o o
; SLVSA Fo46#4 . O G
. | Slave operation status signal : X
(serial spindle) SLvSB FO50#4 O [
SLVSC . F169%4 (6] o
‘ PORA2A FO46#5 { 3
Signal for approximate spindle " i O ©
orientation with a position coder | PORA2B FO50#5 O <
. (serial spindle) . - .
Spindle serial outpuy/ RN PORA2C F169#5 o C
spindle analog output , o MORA1A FO46HE O o
S - | Signat for completion of spindle ' : .
*|-orientation with a magnetic MORA1B FO50#6 O ¢
sensor (serial spindie) . . -
T MORA1IC F169%6 o o
i o |MmORA2a |Fodesr e G
Signal for approximate spindle
prientation with a magnetic ‘{MORA2B - FO50#7 O G
sensor (serial spindie) -
- MORA2C F169%7 o C
A - |PCiDEA | Fo47#0 O >
Signal indicating the status of the . _ e ©
detected one~rotation position | PC1DEB | FO51#0 O G
coder signal {serial spindle) -
. . : PCIDEC . F170#0 QO (&
INCSTA FO47#1 O e
Incremental method orientation
|signal (serial spindie) - |INcsTB Fos1#1 o o .
o o INCSTC F170#1 O o
Spindile stop signal "8STP - G0294#6 O &
Spindle orientation signal SOR ~|Goze#s O o
Spindle speed override signal  [SOVOtoSOV7  |GOSO O o
: . Spindle speed arrival signal -1SAR ' Go20#4 Re! 9]
Spindie speed , : : ’ '
control’ i Spindie enabie signal ENB Foo184 - O o
Gear selection signal {output) | GR10,GR20,GR30  |F034#0 10 42 - o
Gear selection signal {input) GR1,GR2 Go2e#t #2 O G
) L . .|Foss#0 to . .
S12-bit code signal RO10 to R120 4 FO3743 G O
: L Spindle command select signal | SLSPA,SLSPB GOB3#2,#3 e -
Spindie speed ‘ - ’ -
conitrol for two~path | Spindle feedback select signal | SLPCA,SLPCB G064#2,3#3 ® -
lathe ' . ’ -
’ : .- | Spindle command signal cospP F064#5 ® -
Spindle speed - | Spindle fluctuation detection -~
fluctuation detection | alarm signal SPAL F03540 O ©
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ES16/18 ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE

. Function Signal name _ Symbol . Address series | s e?ite s
Spnndle synchronous control ‘ -
signal ; 8SPSYC .| G038#2 s '
Spindie phase synchronous . ;
; conrol 3|gnal SPPHS G038#3 - O
Spindie synchronous Spindle synchronous speed ) ~ Y
control control completion signal FSPSY FO44#2 i ©
Spindle phase synchronous - . ~
control completion signal FSPPH FO44#3 ~ O
Spindle synchronous control ‘ ' - "
-jalarm signal 8YCAL FO44#4 O L]
1 o " | Rapid traversing signal RPDO Foo2i#1 G &
Status output signal - — - . -
Cutting feed signal CuT FoO2#6 O O
Stored stroke limit select 5|gna! EXLM GOoOo7#6 O O
. ' +LM1 to +LM8 G110 - O
Stored stroke limit Strokle hmlt external semng
signa —LM1 to -LM8 G110 - O
A | Stroke limit release signat |RLsoT Go07#7 - O
Stored stroke check 2, groke check 3 reléase signal. |RLSOT3 Go07#4 o o
Synchronous control axis . ; : ~
selection signals’ 8YNC to SYNC8 G138 © i
Parking signals PK1 to PK8 G122 O -
, | Synchronous control under way - _
Synchronous control | signals | SYN1O to SYNBO F118 e
' Synchronous control axis :
selection signals SYNC to SYNG7 G138#0to#6 | @ -
.| Synchronous/composite/superim : i s
, ‘ posed control under way signals SYN10 0 SYN70 F11 Q#O to #6 L -
Thread cutting Thread culting signal | THRD FOO2#3 8] &
| Tool axis direction ool axis direction handie feed’ .
_| handle feed function | mode signal ~ 3 ALNGH’ ; 6023#7 - © ,
/ tool axis direction — prR——
handle feed function | Teol axis perpendicular direction : . ¢
B (M serigs) handle feed mode signal RGHTH - Goz3#6 ©
, Tool post interference check »
Tool post interface signal TICHK F0B4#6 e -
check (T series, - i -
two-—path conirol) ool post mterference alarm ) . . )
- |signal TIALM FoB447 ®
Tool retraction signal TRESC G059#0 G O
Tool retraction an& | ool retraction mode signal | TRACT Fo9243 c | o
return Tool return signal TRRTN . GO59#1 o O
Tool return completion signal TRSPS Fog2#5 O O
FA-021209 / 01 APPENDIX

A-18



PIMC L ADDER MAINTENANCE FS16/18 ADDRESSES by FUNCTION |

I . 1 s T M
Function . ~ Signal name . Symbol Address | oc | series
| Tool change signal TLCH - E 'FOB4#0 e G
Tool change reset signal TLRST G048#7 O O
individual tool change signal | TLCHI . FOB4#2 N O
Individual tool change reset - ' ~
signal : TLHST ‘ 1G048#6 . o
. N N T R o . b ~
| ool life management Tool skip signal RE TLSKP ‘ G048#5 9 G
. |Newtool select signal TLNW . |FOB4#1 -0 O
5  |mottomess |S7E f - 1 ©
-| Tool group number select signal |- i ) g
' TLO1toTLE4 GO47#010 #6 O -
o o beTive 1 <T " |Goag#oto -
Tool life count ovefrlde signal TL:VO tp TLVY GO50#1 - O
aoraqus lemit skp (T | Torque imit reached signal | TRQL1 to TRQLS  |Fit4- o -
S All—axis VRDY OFF alarm :
| i IGNVRY : GOB6#0 O O
VRDY off alarm | \9nore signal SRS R
ignore signal Each—axis VRDY OFF alarm - o .
ignore signal i IGVRY1to !:GVHYS G192 0 o
Waiting M code No-wait signal NOWT | coe3#t - ® ®
(two—path control) | \aiting signal ~ |wato | Fosase ° ®
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F516/18 ADDRESSES by SYMBOL

PMC LADDER MAINTENANCE

A 2 List by Symbol

This table lists the PMC G and F addresses by SYMBOL name in alphabetlcal order.
- The first part of the table has the asterisk signals, which are all active low signals. The
next part of the table is the plus/minus signals, which all are related to servo function.

T : ' " T M
Group Symbol Signal name Address series | series

|"+ED110 *+ED8 External deceleration signal G118 G G
*+L110*+L8 Overtravel signal G114 o O

*ED1 to “-EDB External deceleration signai G120 O O
|*L1107-L8 | Overtravel signal 1G1186 O e
1*ABSM -] Manual absolute signal Go0o6#2 O C
*AFVO 10 *AFV7 2nd feedrate override signal G013 O el
*BECLP B-axis clamp completion signal G038#7 ’ - 16
*BEUCP B-—axis unclamp completion signal’ - (G038#6 - o
[*CHLD Chopping hold signal _ GO51#7 1 - C
“CHP8 to "CHPO Chopping feedrate override signals G05180to 43 - O
R Automatic erase CRT screen display - )
CRTOF cancel signal : 6062#1' o o C

*DECT to “DECS gezﬁre;erahon signal for reference posmon xo0e e o~

N Control axis selecnon status signal{PMC

EAXSL axis control) F120#7 (O O

‘ESP | i | xo08#4 C <

. mergency stop signal

E5P gency siop sig Goos#4 0 o
*ESPA o GO71#1 O G
*ESPB Emergency stop signal (serial spindie) GO75#1 O O
*ESPC _ 320581 - O <
‘FLwWU | Follow—up signal GO07#5 O &
*FV0 to *FV7 Feedrate override signal G012 O C

. - Feedrate override signal (PMC axis .

FVOE to *FV7E contro) G151 o G
*FVOO to "FY70' ?;\f’t%are operator's panel signal{*FVvo to Fo78 o o
*HROVO to *HROVE | 1% step rapid traverse override signal GO96#0 to #6 O <
T - |Interiock signal 3 Go08#0 - O o
*IT1t0*IT8 Interlock signal for each axis - G130 O 16
*JVO to *JV15 Manual feedrate override signal G010,Go11 G o
~JVOO 1o *JV150 %(&vga)\re operator's panel signal("JVo 1o F079,F080 o C..)

*PLSST Polygon spindle stop signal G038#0 O -
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PMC LADDER MAINTENANCE FS16/18 ADDRESSES by SYMBOL
v s T M
Group Symbol Signal name Address R s
~ | series | series
*SCPF | Spindle clamp completion signal | Go28#5 G -
*SP Feed hold signal - Goos#s G O
*SSTP Spindle stop signal G029#6 e o
*SSTP1 ' GO2743 . o -
. *SSTP2 Stop signal in each spindle GO27#4 O -
*SSTP3 o V GO274#5 0 -
‘| *SUCPF Spindle unclamp completion signal G028#4 O -
s . . s (04940 to -~
TLVO tg ‘ TLVO Tool life count override signal GO50#1 - o
*T8B Tailstock barrier select signat GOBO#7 G -
+J110 +J8 Feed axis and direction selection signal G100 O
+ J1‘0 10 +J40 ’ ij};vare operator E panel s:gna!(+.J 1 to 2081 #0,,#2,#4,# o o
. +Jg, ~Jg, +Ja, ~Ja Feed axls and dlrectlon selection sxgnals G086#0 to #3 O O
0 [4LM1 to +LM8 Stroke limit external sefting signal - G110 - O
+MIT1,+MIT2 Manual feed interlock signal for each axis | X004#2,#4 ®] -
+MITT1,+MIT2 Tool offset write signal | X004#2,84 O -
+MIT1 to +MIT4 Interlock signal for each axis and direction | G132#0 to #3 - -
-Jito-J8 - Feed axis and direction selection signal G102 " Cr <
_HO 1o —J40 E?lf;w;vare operator’s panel signal(—J1 to ;0&1#1 .#3.#5,# o o
— |-LM1to-LM8 Stroke limit external setting signal G112 - &
~MIT1,-MIT2 Manual feed interlock signal for each axis G -
: X0044#3,#5 -
—MIT1,—MIT2 .| Tool offset write signal . O -
~MIT1 to —~MIT4 Interlock signal for each axis and direction | G1344#0 to #3 - O
ABTQSY Servo axis abnormal load detected signal FOS0#0 e o
ABTSP1 ;:rst—spmdle abnormal load detected FOS0#1 o o
’ ignal :
| ABTSP2 ' :Z«':‘c;?d-spmdle abnormal load datected Foso#2 o o
AFL Miscellaneous function lock s_igna! G005#86 O O
AL Alarm signal Fo0140 O O
_ ALMA ‘ F045#0 O G
A [aws Alarm signal {sérial spindie) FO49#0 0 O
ALMC F16840 G o
: L Tool axis direction handle feed mx , —~
ALNGH o signal G02347 , - <
ARO 1o AR15 Actual spindle speed signal F040,F041 O -
ARSTA GO7140 O O
ARSTB Alarm reset signal (serial spindle) | co7s#0 G O
ARSTC G205#0 O o
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’ Gréup | Svmb'o'l' ; ; Signél name : f' p . Address sé:; os sep:"ie .
| BOO 10 B31 2nd auxiliary function code signal FO3010FO33 | © O
|BAL " | Battery alarm signal ' Footi¥z - | O O
BGLP ' | B—axis clamp signal } FOB1#1 ' - [
BDT1 ,BDTZ to BDT9 | Optional block skip signal G044#0,G045 O O
BDTO : Software operator’s panel signal{(BDT) FO7542 O <
BF ' - ' | FOO7#4 O -
. o 2nd auxiliary function strobe signal . ’ per— - S
P e . |coossa | © -
BF;N 2nd auxifiary function pomple!ion signal 0058 - o)
I BGEACT Background busy signal FO53#4 O O
BGEN Power Mate background busy signal G092#4 e O
BGIALM Power Mate read/write alarm signa!' Gog243 O <
BGION Power Mate read/wrile inprogress signal  |G0S2#2 O O
BUCLP B-axis unclamp signal FO61#0 ) - <
oDz - Chamferring signal GO53#7 G -
CFINA FO46#1 O O
feane Sggﬁ!:) switch complenon sngna! {serial FO5081 O <
CFINC ‘ F1684#1 O <
CHFA g F046#0 o QO
CHPB’ Power line switch signal (éerial spindle) FO5040 - O - Q
CHPC _ ‘ | F269#0 C LG I
C  leHpovL Chopping cyclé signal. Fosgss | - <
CHPMD Chopping-in-progress sigﬁal . FO30#2 1 - O
- JCHPST Chopping start signal - - 505146 1 - O
GLRCH?1 to CLRCH8 gg‘;igg‘g;ﬁf‘n i?;;:* for butt-type F180 o | o
CON Cs contour control change signal GO2747 @] <
cospP Spindle command signal FOB4#5 - 9 - _
€ss Constant surface speed signal Fo02#2 O O
CT_H‘-IA,CTHZA GO07043,42 O <
et CTHIB,CTHEZB Clutch/gear signal (serial spindle) co74uzEz . ] O N o B
©  [crmcomes | " Goatsz | © | ©
feur T Cutting feed signal Foczss | O | O
FA-021209/01 APPENDIX
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Group Symbol Signal name Address : s‘e'r’_;e " senges
| DEFMDA ‘ ~ |eora.3 . | © O
DEFMDB gg?féﬁ?’al mode command signal (serial GO7643 ) o —
DEFMDC Gos#3 | © O .
DEN Distribution end signal FOO1%#3 O &
DMO0O - FOO9#7 O <
DMO1 [Foos#s [@] <
DMo2 Peonde .'M sane! | Fo09#5 | 1 © O
A DM30 FO09#4 o | ©
Q.. DMMC Direct operation select sign-al GO42#7 . O -
DNCI | DNC operation select signal G0434#5 O O
. |oAN Dry run signal Go4é#7f O o
| DENE Dry run signal {PMC axis control) G150#7 Q O
DRNO Software operator’s panel signal{DRN) FO75#5 D <
DSP1, DSP2, DSP3 Spindie motor speed detection signals Y({n+1)#0to#2 .1 O O
: DSVito DSVS Servo motor speed detection signals ¥(n+Q) . O 0
DTCH1to DTCHB | Controlled axis detach signal G124 . O O
EAOtO EAG Address signal for external data input - GO02#0 to #6 O O
EABUFA ' B Fsist | O | O
EABUFB ' : : F134i1 O G
—ABUFG Buffer fuil signal (PMQ axis controi) ?1 P 5 o)
EABUFD o F140#1 1 o )
EACNT1 to EACNT8 | Controliing s.ig.nalk (PMC axis control) Fig2 2 O
, E, : | EADEN1 io ;EADENB -gl)snt{:g:.)ltlon completion szgnal(PMC»axrs ' Fii2 ' o “f’
EAX1 10 E Axs : Sgr?ttrgi) axis select sngnal (PMC axis G.‘ 36 o ' o
EBSYA F130#7 - {J O
EBSYB Axis control command read completuon F13347 G —~
EBSYC signal (PMC axis controi) F136#7 o O
EBSYD F13947 O G
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) : . N : T | M
Group Symbol Signal name B Address series | series
EBUFA '  lG14zu7 o) 3
EBUFB Axis control command read signal(PMC G154#7 Q <
{eBurc | &xis control) , , G166#7 ] G
EBUFD ' - ' G178¥7 o C
ECOAto EC6A - : e : G143#0to #6 O Q
ECOB to EC68 Axis contral command signal (PMC axis - | G155#010 #6 < O
ECOC to EC6C control)  |G167#010 #6 O o)
ECOD to ECBD ‘ . |G17%#010 #6 O O
ECKZA , . - |F130%1 O C
ECKZ8 Following zero checking signal (PMC axis | 133#1 e
ECKzC control) F13641 e O
ECKZD R ' F139#1 O .
ECLRA o ' - |G142#6 € C
ECLRB . . ) ' G154#6 Q O
- Reset signal (PMC axis control)
ECLRC . . G166#56 O e
ECLRD S G178#6 O o
EDOto ED1S Data signal for external datainput ~ * | G000,G00T G e}
EDENA e ' F130#3 o) IS
E EDENB . Auxuluary function execuimg signal (PMC F135#3 O O
EDENG . axis COHtI'O‘) F13643 e e
EDEND , : . F139#3 0o o)
EDGN Slave diagnosis selection signal F17747 O . O
EF * | External operation signal . FOo8#0 - G
External operation signal ior hngh-speed " .
EFD . |interface Foo7#1 T ’
EFIN _| External operation function complenon  |coose1 : . o
‘ signal N
EFINA . o s G142#0. O G
EFINB _ Auxiliary function compiehon signal {(PMC G15480 O ©
EFING axis oontrol) o |G1s6#0 ) )
EFIND - 1 o  |G178e0 O IS
EGENA . F130#4 O .
EGENB : o _ F13344 O | O
: Axis moving signal (PMC axis control) -
EGENC N ce e |F13684 O <
EGEND : F139#4 O G
EIALA - - ST F1308#2 O o
EIALB 1 Tt e N [ 27 O o)
Alarm signal (PMC axis conlrof) -
EIALC o . R R Fi3642 O G
EIALD S . : F139#2 Q <
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Group .Syi'nbol | Signal name Add.regs ; se:';és' se?ies
EIDOA 1o EID31A Gid6toGI4d | O | ©
EIDOB io EID31B S . |G15810 G161 O o
EID0C o EiDaie | s control data signel (PMG axis contrel) o~ T o | ©
EIDOD to EID31D G18210 G185 o C
EIFOA to EIF15A - |G144,G145 O | C
EIFOB to EIF158 Axis controf feédrate s%gnél {PMC axis - |e186.6157 O O
[eFoctoEIFisC  |Contl G168,G169 o | ©
EIFOD to EIF15D G180,G181 O e]
EINPA F130#0 - o | ©
EINPB : ' o : F133#0 O C
SPG In—position ggngl {PMC axis control) - Fi36%0 5 S
EINPD . |F13080 O o
|EKCO to EKCT | Key code signal Go98._ e e
|ExkEnB Key code read completion signal FO5347 - o | C
EKSET ‘| key code read signal - | GO6BRT C G
{EM11A 10 EM4BA F132,F142 O o
|EM11BroEMasB Auxilia’ry‘functiﬁn code signal (PMC axis F135,F145 C _ C
'E |EMIICloEmdsc | oontrol) ' ‘ ' |F138F148 o o
~ [emt1D10EM48D F141,F151 ) o
EMBUFA G14282 o O
EMBUFB Buffering disable signal G15452 0. O
EMBUFC (PMC axis control) G16682 15 O
EMBUFD Gi78#2 0 o)
EMFA - F131#0 o | C
EMFB ' Auxiliary function strabe signal (PMC axis F134#0 © o
- |emFc control) © ' |F137#0 c C

B B N F140%0 © | o
EMSBKA G143#7 o | ©
EMSBKB Block stop disable signal G155#7 G- 1%
EMSBKG {PMC axis control) G167#7 5 C
EMSBKD ' G17947 o | ¢
ENB ! FOO144 . -0 O
ENB2 Spindle enable signal FO38%2 o .
ENB3 ... - | . |Fossis - 0 .
ENBKY External key input mode selection signal | GO66#1 . C C
|EOTNA ‘ F130#8 O o]

ECTNB Negative—directicn overtravel signal (PMC |F133#6 O G
EOTNC axis control) ' ~ [F136#6 e o
EOTND F13946 O o
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.Group o Symbol Signél name Address se.rI;e s se';'diés
EOTPA F13045 - G G
EOTPB Positive—direction overtravel signal (PMC | F133#5 0 G-
EOTPC - Jaxis control) . [F13688 O S
EOTPD o . Fi39#5 o | ©

|eovo Override 0% signal (PMC axis conrol) | F12045 0 e
EPARM Slave parameter selection signal F17746 O O
EPRG Siave program selection signal AF177#4 0] fG I
ERDIO ‘Slave external read start signal Fi 77#1 O <
EREND E‘%ic‘i completion signal for external data FOB0%0 o o )

|ERS External reset signal GOOBH7 O O

|EsBkaA G14243 0 >
ESBKB ‘ , G15443 0 <
ESBRG Block stop signal (PMC a?;is control} 10643 5 S
ESBKD N |G178#3 O e}

e |eseno i;aurich completion signal for exterval data Fos0#1 e o
ESKIP Skip signal (PMC axis control) X004#6 O <
ESOFA ’ G142#4 O O
ESOFB o G15424 o | ©
o Servo off signgl {PMC axis control) T 3 ' S
ESOFD G178#4 QO &

|Esmsyc Simple spindie synchronous control signal |G064#6 O G
ESTB Read signal for external data input "| Goo2#7 O )
ESTPA 1 G142#5 o | o
ESTPB | Axis control tem’poréfy stop signal (PMC. | G154#5 O <
ESTPC axis control) S G16645 8] [e
ESTPD . A G178#5 O e
ESTPIO | Slave read/write slop signal F177#2 Ee) O
EVAR Slave macro variable selection signal F177#5 S O
EXHPGC HPCC operation signal FOE6HT - C
EXLM | stored stroke limit select signal GOO7#6 O o
EXRD Exiernal read start signal G058#1 G o
EXSTP | External read/punch stop signal GO58#2 G G
EXWT Exiermnal punch start signal G058#3 0 S
EWTIO '] Stave external write start signal F17748 9] <
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F1D . F1-digit feed select signal Go16#7 L. e
FIN Gompletion signal GO04#3 O O
FRP1 to FRP8 gg::;\g reference position a'etum end F116 : o o
F Cs contour control change complei»on . >
. ~|FSCsL signal FO§4#1 A , Q G
4 Spindle phase synchronous control . . :
, FSPPH complenon signal FD44#3 . o o
_ Spindie synchronous speed controi y ! : -~ \
|FePSY completion signal . FO4ds2 . O C.
GOBMD Lock~ahead control mede signal FOB6#0 B B O
' GOQSM | Tool ofiset vaiue write mode select signal | GO3987 O -
a - |GR1,GR2 Gear selection signal (input) GO28#1,42 O o
GR10,GR20,GR30 - | Gear selection signal {output ) FO34#0 lo #2 - o
GR21 o S - | G0O29#0 O -
Gear selection.signal (input} ' -
GR31 GO29#2 O -
| HDOO 1o HDOY? High—speed skip status signal - -~ F122 . O Q
{HEAD Path selechpn signal (Tool post selectlon | cosaxo ® e
. signal) : -
HROV ; '% step rgpud traverse override select GOgBE7 - o o
v ; ignal , . ,
HS1A to HS1D Manual handle feed axis selection signal | GO18#0 to #3 Q0 O
1HS1AQ | Software operator’s panel signal(HS1A) | FO7740 O <.
HS1BO Software operator's panel signal(HS1B) FO77#1 O Q
H HS1C0O \ Software operator's panel signal(HS1C) Fo7782 - O O
|Hs1DO  |Software operator's panel signal(HS1D)  |FO77#3 e o 4 O
HS1IA o HS1ID ;‘i‘s,';a”f‘ handle interruption axis select | aoa1a01088 | O ')
HS2A to HS20 Manual handle feed axis seleclion signal | G018#410%7 | O G
HS2IA 10 HS2!D | ;?;:;;al handle interruption axis select GO41#4 10 47 O o
|HS3A to HS3D Manual hendle feed axis selection signal | GO19#010 #3 - <
HSSIAl HS3D ﬁgg;f! handie :nterrupt;on axis select: coszwoo#s | - | o - ' |
APPENDIX A—27
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Group Symbol Signal name Address T M
, N series | series

IGNVRY All—axis VRDY OFF alatm ignore signal GO66#0 ~ el G

1IGVRY1 10 IGVRYB | Each—axis VRDY OFF alarm ignore signal | G192 O @]

INCH - Inch input signal FOO2#0 o | ¢

INCMDA : GO72#5 C o

e command e sting 52 [Goregs | © | ©

INCMDC : G206#5 O G

INCSTA . . o FO4731 C O

INCSTB ;:ce:lr;r}'!:;f(l“rer;ethod onentataén signal FOS1%1 o O

INGSTC F170#1 C O

INDXA Go72#0 O o

1 INDXB ‘ nggtast:)o‘::dzgp position éhange signal py— — 5

INDXC v G206#0 o | ©

INHKY Key inpul disable signal FO053#0 O O

INP1 to INP8 In—position signal Fi04 O O

INTGA V GO71#5 O C

INTGE , (S;gﬂ:‘l ;?;; r::;emsrclhng VBI'OCR}' mtegratson GO7585. o o

INTGC , G205#5 O &

IOLACK O Link confirmation signal G092#0 C &

IOLNK Slave 1O Link selection signal F17740 O |G

10LS ] VO Link specification signal - G092#1 e O

‘ KEY1 to KEY4 Memory protect signal GO046#3 10 #6 O Q

K KEYO ﬁgf%;ue operator 's panel signal(KEY'1 to F075#6A o o

LDT1A _ ‘ Fods#4 O G

LDT1B Load detection signal 1 {serial sbind!e} .. |Foso#4 L G

~ [iomic “ [Freewa o | o

- LDT2A FO4545 ) >

LDT2B Load detection signal 2 (serial spindlle) | Fos#5 . o O

LDT2C -~ |Fies#5 O

MOD to M31 Miscellaneous function code signal FO10to FO13 O @

M200 to M215 - | 2nd M {unction code signal FO14 to FO15 G O

M300 to M315 3rd M function code signal FO16 to FO17 o o

M MA Tone ready signal FOO1#7 G o

' MABSM Manual absotute check signal Foo4#2 G &

MAFL Miscellaneous function lock check signal | FOO4#4 O &

mggg,MBDT?to Optional block skip check signal F004#0,F005 Q o
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.Group ‘Symbol Signal name Address Sezes se?ies
MCFNA R : GO71#3 O &
MCFNB E&'\gg{;;ne switch complghon signa? (sgrial GO7543 5 S
MCENC o - o G205#3 O [ &
MD? ,MD2,MD4 Mode sslection signal (G043#010 #2 O O
MD10 Software operator's panel signal{MD1) - |FO73#0 O R
MD20 Software operator’s panel signal(MD2) FO73#1 O O
MD40O Softwére operator's panel signaliMD4) ‘ FQ73#2 ) e L
MDRN Dry run check signal FOO287 - -0 Re
MDTCH1 to MDTCHS | Controlled axis detach status signai F110 o | ©
MEDT Memory edit select check signal FO03#6 O b
MF | Auxiliary function strobe éignal FOOTH0 . o oo
MF2 2nd M function strobe signal Foos#4 O G
MF3 3rd M function strobe signal FOO08#5 Q o
MFIN Auxiliary function completion signal .| GOo5#0 lO <
MFIN2 2nd M function completion signal GO04#4 O <

‘ MFIN3 3rd M function completion signal Goo4#s O &

M - | MFNHGA , : : : |Go7246 O - o
TR et o e O = IR =
MFNHGGC : : : . |c2os#e O o
MH Manual handle feed select check signal FOO3#1 20) o
MHPCC | HPCC mode signal ' - |Fose#s . Co
M to M8 Mirror image signal , G106 O O
MING Incremental feed select check signél - |FOO03#0 O O
MINP | External program Input start signal.. .~ |Goss®0 | O | O
MiX1 to MIX7 Composite control axis selection slgr_nals G128#010 #6 : ® -
MJ ' JOG feed select check signal FO03#2 i) e
MLK All-axis machine lock signal Go44#1 el O
MLK1to MLKS . Each-axis machine lock signal ] G108 O C
MLKO Software operator’s pariel signal(MLK) FO75#4 O O
MMDI Manual data input select check signal | F003#3 o O
MMEM | Automatic operation select check éi’ghal FOO345 o <
MMI1 to MMIS Mirror image check signal’ F108 O <
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. G:roup Sym..bol" Signal name Address series | series
|MMLK Ali—axis machine lock check signal Foo4#1 O G
‘|MORA1A : ’ , FO464#6 QO Cr
. -] Signal for completion of spindle orientation i y
MORAIE with a magnetic sensor (serial spindle) FOS0#6 © C
MORAIC ) : ' Fi69#6 G O
MORA2A ~ FO46#7 < C
Signal for approximate spindie orientation p—
MORA2E with a magnetic sensor {serial spindle) . o507 o o
MORA2C - F169#7 O e
[morcma . - |co73#0 O o
- Command for spindle orientaion with a T —
MOHCMB magnetic sensor {serial spindle) GO774#0 o et
MORCMC : - G207#0 O e
oy aa Manual handle feed amount selection’ A . N
MP1,MP2 signal {incremental feed signal) GO19#4,#5 o 1
MP10 Software operator's panel signal(MP1) FO76#0 O <
. MP20O Software operator’s panel signal{MP2) FO76#1 - O [
M ImPOFA RS GO73#2 0 C
MPOFB Motor power stop signaQ {serial spindie) GO77#2 -G o
MPOFC ' G207#2 Q- &
MRDYA . GO70#7 O I
MRDYB Machine ready signal (serial spindle) G07447 G S
MRDYC ‘ ) | | Geoax7 e &
: Manual reference position return selection | ... .
MREF check signal , F004#5 G (&
MRBRMT DNGC operation select check signal . |Fo03#4 ) o
MSBK Single block check signal FOD4#3 - G <
MSDFON N}otor speed detection function enable GO1840 O ' 3
signal
MTCHIN TEACH IN select check signal FOO3#7 O &
MV1 to MVB Axis moving signal - 4 F102 O [
MVD1 to MVDS8 - | Axis moving direction signal F106 e 1
NOWT - No—wait signal GOB3#1 L L
NOZAGC :igrnp;ndicuiariangular axis control disable GO63HS5 o o
N NPOS1 to NPOSS Position display neglect signal G198 O e
NRROA : - ' Go72#2 O s
Short-distant movement command while ‘ > ~
NRROB changing the orientation stop position signal | GO76#2 O >
{senial spindle) : -
NRROC Goo6g2 O &
FA-021209 / 01
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i I - CE . series | series
o : ' : . . G0a%E0 1o
OFNO to OFNS,OFN6 | Tool oﬁset number §elect signal #5,G04040 O
oP Automnatic operation signal FOOD#7 ko) o
ORARA | FO45#7 @] O
Orientation completnon sngnai (senal — ' )
ORARB spindle) FO49#47 . =3 <
ORARC . F168#7 O 163
ORCMA G070#6 . e <
. _ Onentahon command signal (senal Y
ORCMB splndle) GO74#5 O &
ORCMC G2o4#6 O &
0 . —i— -

. : Software operator’s panel ) N
OUTO to OUTY '| general~purpose switch signal F°7? o © G
ove | Override cancel signal |Goo6#4 O <

Override cancellation signal {(PMC axis ' N
OVCE . control) : G150‘-%§ R
OVLS1 to ovLs7 2;2§?Smposed control axis selechon 1 a1o0#010 #6 ° .
~[ovriDA | Gor2ss 1o )
Analog ovemde command s:gnal (se:ia! : y
‘ OVRIDB spindie) GO?G;M O &
OVRIDC (520644 0] &
PC1DEA . . ) ' . FO47:#0 { 1
_ , ‘ Signal indicating the stalus of the detected J -
PC1DEB one-—rotation position coder sagna! (senal FO51#0 . O O
- spnndle) :
PC1DEC F170#0 O <&
PC2SLC 2nd puosition coder selection signal Go28#7 O -
PECK2 - gmail diameter peck dnllmg inprogress | Loeeue . o
1 ignal .
PK1 to PKB Parking signals . G122 O -
PK1 10 PK7 Parking signals G122#010 #6 ® -
PKESS1 First spindle synchrcncusAco.ntrql signal (GO314#6) 0O &
P e o . |G12247 - '
PK_ESS?. Second spindle synchronous control signal (G03147) O &
Em SPNZ [PN4, PNS Workpiece number search signal GO09E0t04 O <
PORA2A : . FO46#5 0 &
Signal for approximate spindie orientation - -
PORAZB with a position coder (serial spindle) | 0o0t> °© 1 ¢
| PORA2C o ; : j S F16945 - 0 Oy
PRC Position record signal (G040#6 O -
| PRGDPL program screen display mode signal FO53#1 O &
PRTSF Target parts count reached signal FO6247 @] G
PSAR Spindie polygon speed arrival signal Fo63#2 O -
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Group Symbol Signa’i name A-ddréss T M |
v R ' , series | series
PSE1 Master axis not arrival signat FOB3#0 O -
PSE2 sFfic.l;,q;;_r.m synchronous axis not arrival FOB3#1 Q‘ i
gnal .
P
, PO N . FO70#0 to p s
PSWO1 to PSW10 F’osmanv gwnlch signal ‘ FO71%1 Q o
-PSYN Polygon synchronization under way signal | FOB3#7 @ -
G032#0 1o .
ROMito Ri2( G03323 O G
— ) A . |Goadsoto '
RO112 to R12i2 Spindle motqr -spged. command signal GO3583 - O o
: G036#0 to
. " — F0O36#0 to ’ :
Rpi Oto R120 -8123b|t code signal | FO3743 O G
RCFNA . : F0O46#3 O G
Qutput switch completion signal (serial ,
|RCFNB spindle) ; FO50#3 O G
RCFNC ' F16943 0.1 G
RCHA _ - GO714T o |
Power line status check signal (serial g —
RCHC G205#7 QO ge
RCHHGA ) : GO7247 O <
High-output MCC status signal while a iy .
RCHHGS magnetic sensor (serial spindle) co7e#7 Q O
~ |ReHHGC : G206#7 O O
R RCHPA _ FO46#2 O S
RCHPB Output switch sjgnal {serial spindle) FO50#2 O o
RCHPC ‘ |F1 69#2 Q O
RCYO Retry complete signal FOB3#5 - O
Tool axis perpendicular direction handle ' B N
RGHTH feed mode signal Go23#6 - ; o
RGSPM R FOB5#1 1 - C
Spindle rotation direction signal
RGSPP . : FOB5#0 ’ - G
RGTAP : Rigid tapping signal G061#0 Ke o
RGTSP1,RGTSP2 Rigid tapping spindle selection signal GO61#4,45 e -
RLSOT3 Stroke check 3 release signal G00744 O O
RMTDIO to RMTDI7 | Input signal for remote butier Gos2 O G
RMTDOO0 10 RMTDO7 | Output signal for remote buffer - FOB9 Q &
ROTAA B o - gy . |Go72# ¢ <
Rotation direction command while changing
ROTAB . 1the orientation stop position signal {serial | GO76#1 < G
| spindle) : S . . -
ROTAC . _ 1 , B G20641 -0 G
ROV1,ROV2 Rapid traverse override signal GO1420,81 O O
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FS516/18 ADDRESSES by SYMBOL

VGroup | Symbol - . Signal name Addr.ess‘ se:;es ser:lie <
1 RO\HEROVZE Egﬁ% .lt)rai}erSe override sigrjal(PMC ais | Gis040.61 o o
1ROV1O Software operator’s panel signal(ROV1)  |Fo76#4 ~ | O ¢
ROV2D Software operator's panel signal(ROV2) Fu'is#s 1 O e}
RPALM Aead/punch alarm signal FO53#3 O O
RPBSY Read/punch in-progress signal FO53#2 0 O
RPDO Rapid fraversing signal FOO02#1 1 o O
RRW Reset&rewind signal Goos#s O o
RSLA _ L GO7146 O G
ASLB ?;:;%x':é)swnch reques! signal (sgrial GO7586 o o
RSLC | G205#6 S0 G
RST Reset signal |Foot1#1 (o C
R RY . Manual ‘vrapid traverse selection signal GO19#7 - O ‘ C
RTAP Rigid tapping in~progress signal FO76#3 O o
RTE ?g:?gs:\;gpgg rt't;?ovgrse selection signal G150#6 ;-» o G
RTO Software operator's panel signal{RT) FO7746 O é
{RTNnCY Retry start signal G0B4#0 - O
RTNMVS Retry point signal FOG6H3 - - 0O
ATRCT Retract signal |cosssd - o
RTACTE Aetract completion signal Troes#.a | - | ©
RVS ~| Retrace signal - ’ GO07#0 ' - oo
RVSL Retrace—in—progress signal Fos2#2 | - C
RWD | Rewinding signal Fooo#0 -0 G
$00 to 531 Spindle speed code signal . Fo2210F025- | O -
SA ' Servo -réady sa'gna{” — FOOD#B . O G
SAR Spindle speed arrival signal GO29#4 QO G
SARA ‘ Fo4543 O O
SARB Speed arrival signal (serial spindle) FO4943 O G
- - |SARC ‘ F168#3 O O
S SBK Single block signal G046#1 O (O RE
$8K0O | Software operator's panel signal(SBK) - FO75#3 ... - O G
SCLP Spindle clamp signal FO38#0 e -
' SDTA Fo45#2 O &}
SDTB Speed detection signal (serial spindle) | F049#2 o o
SDTC | Fi68#2 o | o
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Grqup Symboﬁ . Signal name Address sezeé se?ies
FF [ Spindle speed sirobe signal Fore | 0 | ©
IsF Spindle function completion signal Gons#2 C O
|sFRA i ' GO7045 o | ¢

SFRB CW command signal {serial spindle) | GO74#5 o | o
'SFAC ' G2044#5 - 6] G
SGN o GO033#5 O C
SGN2. | zgi:gle‘ motor command polarity select. GO3545 o o
8GN3 GO37#5 G O
SHAGOSHAMT | | Soraoto o | ¢

- .- |Spinde orientation external stop position
SHBOOto SHBTT | SO oadwoto o | o
SHCO0 o S,Hm 1 fg;nrcrill: nﬁm"." stop position extemal | gggggg to OA o
| SIND . S - G033#7 O G
SIND2 Ei;gai:gle motor speed command se.lgct Go3587 o | ©
SIND3 GO37HT e O
Skip signal X004#7 O o
i Overload torque signaliA : - |X004#7 - G
[skipp Skip signal GO06#5 0 .
SLCSEd Retry point selection signal GOB4#1 . ) . G
SLPCA.SLPCB Spindie return select signal G064#2,#3 o

SLSPA,SLSPB Spindie command select signal GOB342,43 ® .
| SLYA , . GO73#1 G G
SLVB f'l::g‘ ;pera!ion.command signal {§eﬁal GO77# O G
Sve G207#1 Q o
SLVSA Fo46#4 e <
SLVSB SSFI’?:gI :)peration status signél (serial Fo50#4 o o
SLVSC F160#4 e !
SMZ Error detect signal G053#6 O -
SOCNA GO71#4 O o
Isoone f&g ;t;rtlstop cancel signal (serial Go75%4 o -~
SOCNC ‘ G205#44 |8 G
SCR Spindie orientation signal G020#5 O G

| SOVO0 to SOV7 Spindie speed override signal Go30 O (G
SPAL Spindle fluctuation detection alarm signal | F03580 O C
SPL Feed hold lamp signal FOOO#4 S &
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Group’ ' ‘Symhol _ Signal name. Address T M
‘ , RS series | series
SPO “| Software operator's panel signal{*SP) FO7547 O O
SPPHS Spindie phase syrnchronous control signal | GO38#3 0 o)
SPSLA ‘ o - Go7T1#2 . O o
SPSLB Spindle select signal (serial spindle) | Go75%2 o | o
SPSLC | . |ceose2 o | ©
SPSTP Spindie stop complete signal G02846 - @] -
8PSYC ‘ Spindle synchronous control signal Go3s#2 O &
SRLNID to SRLNI3 Group number specification signals G09140 10 #3 @] O
SRLNOO to SALNO3 | Group number output signals F178#010#3 | © o}
SRN Program restart signal GO0B#0 0 fe}
-} SBNMV ' F'rogram restart under way signal FC02#4 O <
|sRvA _ , GO70#4 - o e
SRVB ~| cow command signé! (seriai spindle) . - | GO74#4 O 9
SRVC S G20444 -G C
SSIN , _ .| Go3a#s o | O
SSINZ gigi:glg motor command polarity select GO35%6 o o
. .| SSIN3 ' GO37#8 O o
®  [ssma 5 Fo45#1 o |. O
SSTB Speed zero signal (serial spindie) FO49#1 o) )
SSTC ' | F168#1 o | c
IsT | Cycle start lamp signal Goo7#2 e O
STL- Cycle start signal FO00#5 O <
|STLK Start lock signal GOO7# O -
oo |mpamanndmiancoismodesset gpsgs |- | O
STWD gg‘;;x;l and run §imu_ltaneous mode select | osoua . o
sucCLP Spindle unclamp signal FO38#1 O -
SVF1 1o SVF8 Servo off signal ‘ G126 O O
[sws1 , G027#0 o | -
SWS2 Spindle selection signal Go27#1 0 -
sSws3 e © |Goa7e2 © -
SYCAL Spindie synchronous controf alarm signal | FO444#4 O G
SYCAL - Phase error monitor signal FO44#4 O O
SYN10 to SYNBO Synchronous control under way signals; F118 G -
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Group Symbol Signal name Address se;ries ;se?ies
SYNIOWSYNIO | SHehioneusicompostiesuperimposed | krissoto 46 | @ .
SYNC1 to SYNC8 Simple synchronous axis select signal - G138 © o

o SYNC to S_YNCB Synchronous control axis selection signals | G138 G -
s SYNC to SYNC7 V Synchronous control axis selection signals | G138#0to#6 | @ -
SYNCJ1 1o SYNCJB e pyncronous manualfeed axls | G140 . O
SYNMOD EGB mode signal FO65#6 e
|To0t0 T31 " | Tool function code signai F026 to FO29 C »
TAP Tapping signal FOO1#5 < G
17F ;rool function strobe signal FOO7#3 G O
TFIN Tool function completion signal GO05#3 ‘C' ]
THRD Thread cutting signal FOOZ#3 O 8]
TIALM " | Toal post interference alaﬁn signal F0B4#7 R -
TICHK | Tool post interference check signal FOB4#B ‘ ® -
‘| TLO1to TLG4 GO47#0to #6 O -
110110 TL256 Tool group number select sig:.wél gg:gg o . o
TLCH Tool change signal FOB4#0 O C
e Individual tool change signal FoB4#2 - c-
TLMA FO45#6 O O
| TLMB Torque limit signal (serial spindle) FO49#6 G o}
TIMC F168%6 o]
TLMHA : BE070#1 O O
T B ZSL?;Z )flimit command HIGH signal (serial ooy = 5
TLMHC : G204#1 O ]
TLMLA GO70%0 o) o
TLMLE ';‘g:g;: )ilmat command LOW signal. {sena! GO74%0 o G
TLMLC G2044#0 O S,
TLNW New iool select signal - FOB4#1 O G
TLAST - | Tool change reset signal G048#7 o G
TLRST! Individual tool change resel signal | G048#6 - o
TLSKP N Tool skip signal G048#5 G O
TMRON ‘ Sgg::al—purpose integrating meter start G05320 o G
TRACT Tool retraction mode signal - F092#3 @ O
TRESGC Tool retraction signal GE0S9#0 O O
TRQL1 to TRQLS Torque fimit reached signal F114 O -
TRRTN Tool relurn signal GO5%#1 O @]
|TRsPS - Tool return completion signal FOR2#5 O o
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Group Symbol Signal name Address | T M :
B o o series | series
UI000 to U015 Input signal for custom macro G054,6055 O O
U UINT ‘| Interrupt signal for custom macro G053#3 o] O
U0000 to UCO15 - F054,F055 O o
- QCutput signal for custom macro .
UO100 to UO131 R - F056 to FO59 Q O
WATO Waiting signal FOB3#6 ® -
, . Workpiece coordinate system shift value ‘ :
W WOQSM write mode select signal GO30#6 0 -
'. : Workpiece coordinate systern shift value | : 1
WOSET : wrile signal : = GO4D#T.. ’ Q B
X XAE X004#0 O O
YAE : . hod | ' xo04801 . &
Measuring position reached signal ' .
ZAE g posion o X004#1. G -
ZAE , Xoodwz | - o
ZP1t0 ZP8 " Reference position return end signal - FO94 ' O
ZP21 10 ZP28 2nd reference position return end signal | FO96 O .
‘ ZP31 to ZP38 3rd reference position return end signal - | F098 ‘ G o
z ZP41 1o ZP48 4th reference position return end signal | F100 )] <
ZPX S Spindle orientation compietion signal F094 O -
" | ZRF1 to ZRF8 | Reference position establishment signal Fi20 - O O
1zmn ] :ilanual reference position return selection G04347 o o o
gnal o .
ZRNO | Software operator's panel signal{ZRN) FO73#4 O <
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FS16/18 ADDRESSES by ADDRESS

A.3 List by Address

Address Signal name " Symbol . - se;es sé?iles
X00440 - XAE O O
X004#1 , | YAE - o
X003 Measuring positiqn rgachgd 'signal ZAE 5 -
X00442 ’ ' ZAE - . O
X004#2,84 Manual feed interlock signal for each axis +MIT1,+MIT2 C
X004#2,#4 Tool offset write signal - +MIT1,+MIT2 G -
§§f3§§;’§1‘° Skip signal‘ gg:g;ﬁr‘gp& o ©
X004#3,4#5 Manual feed interiock signal for each axis‘ MIT1,-MIT2 O -

| | X004u3,45 - Tool offset write signat -MIT1,-MIT2 e -
X004#86 Skip signal {PMC axis conirof) ESKIP O O
X00447 . Skip signal ‘ SKip O O
X004#7 Overload lorque signal SKIP- “ O
X008#4 Emergency stop signal _ *ESP R e ]
X009 Relerence position return deceleration signal 1 *DECT to *DECS C @]
Y{n+0) Servo motor speed detection signals DSV1io DSVS O o
Y{(n+ 1340 fo #2 Spindle motor speed detection signals . ggs; DSF2, G <
GOOO,G‘I Data signal for external data input EDO to ED15 o O
G00240 to #6 Address signal for external data input EAD to EAB O 0]
Go0247 Read signal for external data input ESTB O @]
G004#3 End signal _ | FIN o | o
GO0484 2nd M function completion signal MFIN2 < O
| Goo4ss 3rd M function completion signal . MFIN3 o o}
GO05#0 Auxiliary function completion signal- MFIN '] O
GOo05#1 External operation function completion signal EFIN - C
6005#2 Spindle f_unction completion signal SFIN o O
GO0543  Tool function completion signal TFIN O O
GO05#4 2nd auxiliary function completion signal BFIN C -
Goos#6 Augxiliary function lock signal AFL G C
GO05#7. 2nd auxiliary function completion signal BFIN - O
1 GOOBHO Program restart signal SRN O O
Goos#2 Manual absolute signal | *ABSM & ]
‘| Gooss4 Override cancel signal ove O O
GOo06#6 Skip signal SKIPP O -
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Address - Signal name Symbol T | M
- . : series | series
.. |eoor#0  |Rewacesignal . RS - 1°
GOO7#1 Start lock signal . STLK ‘ G .
Goo74#2 Cycle start signal sT oG
G007#4 Stroke check 3 release signal RLSOT3 O ke
GO07#5 Follow—up signal . CIFLWUS O O
GO07#6 Stored stroke limnit select signal EXLM <
Goo74#7 Stroke limit release signal RLSOT - G
GO0B#0 Interlock signal _ T 7 o O '
GOCB#4 Emergency stop signal | esP & o
.V Goos#5 feed hold signal ’ "SP -G o
GO0B#6 Reset & rewind signal - RRW G ]
GOoB#7 External reset signal ERS ; O O
G00s#0 to 4 qukpiece number search signal ] g:é'gﬁfspm" o o
G010,G011 Manual feedrate override signal *JV0 to *JV15 o O
|ao12 Feedrate override signal *FVO to *FV7 ST I
G013’ 2nd feedrate override signal *AFVO to *AFV7 O G
GO14#0,#1 Rapid traverse override signal ROV1,ROV2 . o | ©
GO16#0 Motor speed detection function enable signal MSDFCN SRR C
Go16#7 F1 —digit feed select signal - o |FiD - -l o
GO18#01t0 #3 " - o : , HS1A to HS1D o G
G018#4 to #7 Manual handie feed axis seleqtion signal HS2A to HS2D G A G
GO1940to #3 ‘ [Hs3ato Hs3D - o
GO1947 Manual rapid traverse selection signal AT O G
6023#6, | ;?;ld:x:g g:lrpendicular difecéiun handle feed : HGHTH | . o
GO23#7 Tool axis direction handle feed mode signal ALNGH - | o
G02740 ‘ o swst O -
GO27#1 Spind!e selection signal SWSQ O -
Go27#2 SWS3 O -
G02743 7 *SSTP1 G -
G027#4 Stop sigdal in each spindle *S8TP2 > -
G’027#5 *SSTP3 O -
GO27#7 Cs contour control switch signal | CON O G
GO028#1.#2 Gear selection signal (input) GR1,GR2 fe (&
G028#4 Spindle unclamp completion signal *SUCPF O -
G028#5 Spindle clamp compiletion signal *SCPF O -
G02846 Spindle stop complete signal SPSTP -
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Address Signal name Symbol se;!;es se?‘ges

» Go28#7 2nd position coder selection signal | PC28LC G -
GO2QHD | e e e GR21 o8 -
G029#2 Gear select signal {(input) py ey -
G020#4 - Spindle speed arrival signal |sAR O o
G029i5 Spindie orientation signal 8S0R O &
6029#6 Spindie stop signal *SSTP G G
G030 Spindle speed override signal | SOVD 10 SOV7 < &

: ggggﬁg to " | Spindle motor speed command signal Rotlto B121 C G
G033#5 : SGN o O
Go:ss#é ‘ ‘Spindrlej motor command pelarity select signal proseey 3 o
GO334#7 Spindle motor speed command select signal. SIND o G
Sogangte $pindle motor speed command signal Rol2woRI2E | O | ©
GO35#5 Spindie motor command polarity select signal | SGN2 - ROX G
GO35#6 Spindle motor command poiaﬁgy seléct signal SSIN2 G &
GO354#7 Spindle motor speed command select signal SIND2 o) O
gggszg = . sbindle mbt-br’ speed ;:ommand sign;i » RO1I3 0 Riéla O | o
GO37#5 | Spindie motor command polarity select signal SGN3 O o
G03746 Spindle motor éommand polarity select signal - | SSIN3 e <
GO37#7 Spindle motor speed command select signal SIND3 G o
(303840 Polygon spindie stop signal *PLSST e -
G038#2 Spindle synchronous control signal 8PSYC O &
G038#3 .' SBpindle phase synchronous control signal SPPHS < R
G038#6 B~—axis unclamp completion signal *BEUCP - &
$038#7 B-axis clamp completion signal *BECLP - o]
fgg%i%;% Tool ofiset numberkseiect signal ggmg 1o OFNS, Q -

’ 9039 M 6 ﬁgdd;p;e;: cczz?grgiar;a‘(e system shift value write WOQSM Ob .

' GO39#7 Tool offset value write mode select signal GOQsM o -
04046 Position record signal ' PRC O -
G0 40#? ggnr!;;lmece coordinate syslem‘ shift value write WOSET o R
G041#0 té #3 B HS1lA10 HS1ID O &
GO41#4 10 #7 Manual handle interrupt axis selection signal ‘ EHSQIA to HS2iD & G
G042#0 to #3 | - HS3IAoHSEID | - 9
God2#7 Direct operation select signal | DMMC O e
G0434#0to #2 Mode selection signal MD1,MD2,MD4 G o
G04345 DNC operation select signal DNCI O G
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Address Signal name ~ Symbol A P
. ' series | series
GO43#7 Manual reference position return selection signal | ZRN (& 3
G044#0,G045 | Optional block skip signial BoTLEDT2ZR | o | o
G044#1 All-axis machine lock signal MLK . G G
GO4681 . Single block signal {sBK oRN e
GO46#3 o #6 Memory protect signal KEY1 1o KEY4 O O
[ osssz Dry run signal . DORN ‘ o SO
GO04740 to #6 e , TLO1 to TL64 o -
GO047£0 1o | Too! group number select signal . : .
G04850 Sl ; |noteTizse | - | O
.| Go4s#s * | Tool skip signal | TLSKP O
Go4846 individual tool change reset signal TLRSTI O
(04847 Tool change resét signal TLRST O O
G049#0 to i S . R .
G050#1 Toql life Fouﬁt ovgnlde signal : TLVDUto TLVe - <
GO51#010 83 ~ ' | Chopping feedrate override signals .|"CHP8 10 *CHF0 - e
1GO51#6 Chopping start signal ~ * 'CHPST - o
GO5147 Chopping hold signal *CHLD - - O
G052 input signal for remote bufter : gmgig to < : "CJ
G0583#0 General -{purpose integrating meter start signal TMRON O O
G053#3 interrupt signal for custom macro UINT o O
G053#6 Error detect signal |sMz Nel -
G053#7 Chamferring signal | CDZ ) < -
G054,G055 Input signal for custom macro UI000 to UI015 O e
|Gossso External start signal program input MINP O G
GO58#1 Extemnal read start signal EXRD o | ©
lGose#2. . | Extemal read/punch stop signal | “|EXSTP oo
GO58#3 External punch start signal EXWT S e’
(G058#5 Input and run simultaneous mode select signal STRD - G
GO584#6 Output and run simultaneous mode select signal | STWD - G
G05940 Tool retraction signal A TRESC G O
G059#1 Tool return signal - | TRRTN oo &
-| Gos0#7 Tail stock barrier select signal TsB - < .
GO61#0 Rigid tapping signal RGTAP e} C
GOB1#4,45 Rigid tap spindle select signal Pl ty o | -
Q06241 A.utomatsc erase CRT screen display cancel “CRTOF o
signal ) ‘ ‘ : .
G063#0 Path selection signal (Tool post selection signal) HEAD i [
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Address Signai name Symbol T M
) ‘ , series | series
| Gosa#t No-—wait signal NOWT ® ®
- | GOB3#2,43 Spindle command select signal SLSPA,SLSPB o -
G063#5 Perpendicular/angular axis control disable signal: |NOZAGC o] O
GOB440 . Retry start signal RTNCY - G
GO84#1 Retry point selection signal SLCSEQ - G
G0B4#2,43 Spindle feedback select signal SLPCA,SLPCB ® -
’ G064#6 Simple spindle synchronous control signat ESRSYC O G
G066#0 All-axis VRDY OFF alarm ignore signal IGNVRY o | ¢
Gose#1 . External key input mode selection signal ENBKY o <
Go66#4 Retract signal . RTARCT - <
GO66#7 Key code read signal EKSET O, O
GO70#0 Torque limit command LOW signal (serial spindle) | TLMLA O O
Torque limit command HIGH signal (serial : -~ .
G070i#1 spindle) TLMHA » [ <
GO7043.42 Clutch/gear signal (serial spindile) CTH1A,CTH2A ol o
GO70#4 CCW command signal (serial spindle) SRVA . ’ O O
GO70#5 CW command signal (serial spindle) SFAA o | ©
GO70#6 Orientation command signal (serial spindle) ORCMA e -G
| Gozo#7 Machine ready compietion signal (se'rialy spindle) | MRDYA o C
GO71#0 Alarm reset signal {serial spindie) A_HSTA O G
GO71#1 Emergency stop signal (serial spindle) - *ESPA O O
Go71#2 Spindle select signal (serial spindle) SPSLA O o
Power line switch completian sngnal (senal . P
GO71#3 spindle) MCFNA O O
GO71#4 - Soft start stop cancel signal (serial spindie) SOCNA O O
lao71es Signal for controlhng velocity integration (serial INTGA .. o fe)
spindle)
Go7146 Outpul switch request signal (serial spindle) RSLA LG O
| GO7147 Power line status check signal (serial spindle} | RCHA O G
. Qrientation stop posmon change signal (serial ) - -
GO7240 spindle) INDXA b G
Rotation direction command while changing the . ~
Go72#1 orientation stop position signal (serial spindie} ROTAA ) © : ©
Shori-distant movement command while changing | , . ,
Go72#2 the orientation stop position signal (serial spindie) NRROA e ©
GO72i3 Differential mode command signai (serial spindle) | DEFMDA O C
1 GO7244 Analog override command signal (serial spindie) - [ OVRIDA O o
! Incremental command external setting type -~ -~
GO72#5 orientation signal (serial spindle) -~ INGMDA -
Main spindle MCC status signal while changing . .
GO7246 spindles signal (serial spindie} MFNHGA O ©
“la 67 247 High—output MCC status sqgnal while a magnetnc RCHHGA o o
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. . T M
Address Signal name Symbol Lo "
: , series | series
; Command for spindle orientaion with a magnetic m ~ S
GO75#0 sensor (serial spindle) MORCMA . - e
GO73#1 Slave operation command signal (seﬁal spindle) |SLVA . o |0
GO73#2 Motor power stop signal (serial spindle) ' MPQFA G e
GO7440 - Torque fimit command LOW signal {serial spindie} | TLMLB O O
. Torque limit command HIGH sngnal {serial U
GQ?M_%? spindle) . | TLMHB . O O
| GO74#3.42 Clutch/gear signal (serial spindie) {CTHIB,CTH2B | O O
GO7444 CCW command signal (serial spindle) | SRvVB C G
GQO7445 CW command signal (serial spindie) SFRB o T )
© | GO74#6 Orientation command signal (serial spindie) ‘ORCMB SO O
GO7447 Machine ready completidn signal {serial spindle) |MRDYB < O
GO7540 Alarm reset signal (serial spindie) . -~ | ARSTB ol O
| Go7s#1 Emergency stop signal {(serial spindie) |*ESPB O O
Go7542 Spindie select signal (serial spindle) . SPSLB O O
) Power line switch complehon signal (senal ' ' - .
GO7543 spindle) s MQFNB O O
GO75#4 Soft start stop cancel signal (serial spindie) SOCNB O O
Signal for controliing velocity integration {serial - -~ o
GO75#5 spindle) INTGB & : O
GO7546 Output switch request signal (serial spindle) - - |RSL8 O O
GO7547 Power line status check signal (serial spindle) RCHB o} <
Orientation stop position change signal (serial . '
GO76#0 spindle) _{INDXB @] o
y Rotation direction command while changing the
Go76e orientation stop position signal (serial spindle) R-OTAB - _Q ‘ O
Shori-distant movement command while changing . :
Go76#2 the orientation stop position signal (serial spindie} NRROB © 0
G07643 Differential mode command signal {serial spindie} -| DEFMDB o | o
-1 GO7884 - - [Analog override command signal (serial:spindie) - JOVRIDB. oo oo e N o .
. Incremental command external setting type - P
6076#5 oriertation signal (serial spindle) — - INCMDB © . O
mn Main spindie MCC status signal while changing - ey
Go7646 -| spindles signal (serial spindle) MFNHGB. e © )
| High-output MCC stalus signal while a magnetic . ’
6976#7 : , sensor (serial spindle) RCHHGE » O : O
PR Command for spindle orientaion with a magnetic
G07740 sensor (serial spindle) ’ A MORCMB © ©
GO77#1 Slave operation command signal {serial spindle) SLVB [ 0
GO77&2 Motor power stap signal (serial spindle) MPOFB O &)
rsbor i SHAOO 1o SHAN | O o
1 Spindie orientation external stop posmon
GOBOH0 to command signal _ -
GoB1£3 . SHBOO o SHBT1 o} o)
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control) :

. T
Address Signal name Symbol series | series |
GO86#0 10 #3 Feed axis and direclion selection signals +dg, ~Jg, +Ja, ~Ja o -0
GO91#0 to #3 Group number specification signals . |SRLNIOtoSRLNI3| G | - O
G09240 7O Link confirmation signal JOLACK G O
Goo2#t - 170 Link specification signal 10LS o O
Gogz#2 Power Mate read/write inprogress signal BGION e &
Gi09243 Power Mate read/write alarm signal BGIALM o O
G092#4 Power Male background busy signal BGEN o o
-] GoSs#0 to #6 - | 1% slep rapid traverse override signal :HHOVO lo O o
. _ , HROVS .
GO96#7 1% step rapid traverse override select signal HROV O o
G098 -Key code signal EKCO to EKC7 G o
G100 - : +J1lo+8 O o
Feed axis and direction selection signal
G102 o _ b -Jito-J8 O e
G106 Mirror image signal Mi1 to MiB < O
G108 . | Each—axis machine lock signal | MLK1 10 MLK8 o C
G110 . ) . +LM1 to +LM8 - o
Stroke limit external setting signal
G112 ) -LM1 10 -LM8 - G
G114 . : ~4L1to"+L8 8] O
Overtravel signal
G116 : *-L1to *-LB & ¢
G118 . *+ED1 to *4+ED8 O O
External deceleralion signal -
G120 *-ED1 10 "-EDS8 - < O
G122 : PK1 1o PK8 G -
Parking signals
G122#0 10 #6 i PK1 to PK7 ® -
- }G12246 (G03146) | First spindle synchrenous controf signal PKESS1 O -G
G122#7 {G031#7) | Second spindle synchronous control signal PKESS2 o o]
o , . DTCH1 to ~
(’5124 Controlled axis detach signal DTCHS ; O i C
G126 Servo off signal SVF1to SVF8 O o
' | G12840 to #6 Composite control axis selection signals MIX1 to MIX7 L -
G130 Interlock signal for each axis ‘IT1 to *IT8 & o
G1324010 $3 . . : . +MIT1 to +MIT4 - O
Interiock signal for each axis and direction - - -
Gi13ds#oto#3 | v v -MIT1 10 -MIT4 - o}
G138 Control axis sslect signal (PMC. axis control) EAX1t0 EAXS O O
G138 | Simple synch.ronqus axis select signal g:zg; o 0 {3
G140 Simple synchronous manual leed axis select SYNCJ1io . R ~
’ signal - SYNCJ8 >
G138 ) SYNC to SYNCB O -
Synchronous control axis selection signals -
G138#0 fo #6 : {SYNCtoSYNC7 | @ -
G14280 Auxiliary function compietion signal (PMC axis EFINA o
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G1674010 #6

. L T |'M
Addres; Slgnal.name Symbol | series | series
Gi42#2 Buffering disable signal (PMC axis control} - EMBUFA < Cr
G142#3 Block stop signal (PMC axis control). ESBKA . G
G142#4 Servo off signal (PMC axis control) . ESOFA ke &
G142#5 Axis control temporary stop sngnal (PMC axis ESTPA o o
: control) »
G14246 Reset signal (PMC axis control) ECLRA O o
' Axis control command read signal (PMC axis - ',,“.
G142#7 control) | EBUFA < >
G143#0 1o #6 Axis control command signal (PMC axis control) | ECOA to EC6A 0] o
G14347 Block stop disable signal (PMC axis control) | EMSBKA . G o
-1 G144,G145. Axis control feedrate signal (PMC‘axis control) - |EIFDAto EIF15A |- & ]
G146 to G149 Axis control data signal (PMC axis control) EIDOA to EID31A e L
| G15020,41 Rapid traverse override signal (PMC axis control) | ROV1E,ROV2E G- o
G15045 Override cancel signal (PMC axis control) | OVCE. G &
- Manual rapid traverse selection signal (PMC axis -~ -~
G150#86 control) ATE G O
| G15047 Dry run signal (PMC axis control) - DRNE o | o
G151 Feedrate override signal (PMC axis contral) *FVOEto *FV7E | O C
Aumliary functson completion signal (PMC axus -
G15440 control) - A . EFlNB’ O - O
G15442 Buffering disable signal (PMC axis control) EMBUFB e G
G154#3 Block stop signal (PMC axis control) ESBKB - O e
G154#4 Servo off signal (PMC axis control) ESOFB ol o
Axis control temporary stop signal (PMC axis s s
G15445 contral) ESTPB kS, G
G154#6 Reset signal (PMC axis control) ECLRB o e
‘ Axis control command read signal (PMC axis - ~ .
G15487 control) ‘ EBUE_’B ’ o &
G155#0t0#6 | Axis control command signal (PMC axis control) | ECOB to EC6B o &
“[e1ss47 | Block stop disable signal (PMC axis control)  |EMSBKB O B
G158,G157 Axis control feedrate signal (PMC axis control) | EIF0B to EIF15B & O
G158 to G161 Axis control data signal (PMC axis control) EIDOBto EID31B | & G
o Auniliary function completion signal (PMC axis . ~
G166#0 contr ol) ~|EFINC A [ ¢
G168642 Buffering disable signal (PMC axis control} EMBUFC O G-
G166#3 - Block stop signal (PMC axis control) ESBKC o o
1 G166#4 Servo off signal (PMC axis control) © . . ‘|ESOFC 730 c | O
Axis control temporary stop signal (PMC axis ; ~ 1 ~
Gi166#5 control) ESTPC O RS
G166#6 Reset signal (PMC axis control) ECLRC o | ©
G16647 Axis control command read signal (PMC axis EBUFG o o
control)
Axis control command signal (PMC axis control} O
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Address ' Signal name - : Symbol T M
I . . . : series | series
G167#7 Block stop disable signal (PMC axis control) EMSBKC O <
G168,G169 Axis control feedrate signal (PMC axis contral) | EIFOC to EIF15C < O
| G17010 G173 - |Axis control data signal {PMGC axis control) EIDOC to EID31C & &
G17840 Auxiliary function completion signal (PMC axis EFIND o S
, control)’
G178%#2 Buffering disable signal (PMC.axis control) EMBUFD < <
G17843 Block stop signal (PMC axis control) ) ESBKD . O O
‘ | G178#4 | Servo off signal (PMC axis control) : E.SOFDA O G
1c178ss Axis control temporary stop signal (PMC axis 'ESTPD o o
) control)
G178#6 Reset signal (PMC axis control) ECLRD O G
G17847 " | Axis contral command read sngnal (PMC axis EBUFD o o
. control) .
G17940t0 #6 Axis control command signal (PMC axis control) | ECOD to EC6D . ) &)
| G179#7 Block stop disable signal (PMC axis control) EMSBKD - O O
G180,G181 | Axis control feedrate signal (PMC axis control) | EIFOD to EIF15D e O
G182to0 G185 Axis control data signal (PMC axis control) EIDOD to EID31D | O
G190#0to #6 | Superimposed control axis selection signals OVLSt to OVLS?7 - -
' ' . . . IGVRY1 to ~
G192 Each—axis VHQY OFF atarm ignore signal IGVRYS o]
\ E . . : NPOS1 to .
G198 Position dlsplgy neglect signal s NPOS8 @] <
Torque limit command LOW signal (serial -~
G204#0 spindle) TLMLC O ‘O
. Torgue limit command HIGH sngnal (serial : PN -
G204#1 spindle) TLMHC ’ O o
G20443,#2 Clutch/gear signal (serial spindle) CTHIC,CTH2C - | - & O
G2044#4 CCW command signal (serial spindle) SRVC - O O
G20445 CW command signal (serialspindle) .~ * |SFRC O O
G204#6 Crientation command signal (serial spindie) ORCMC O o)
.| G204#7 . | Machine ready signal (serial spindle) - " |MRDYC G C
| G205#0 Alarm reset signal (serial spindle) ARSTC O ]
G205#1 Emergency stop signal (serial spindle) = - *ESPC O e
G205#2 Spindle select signal (serial spindie) - SPSLC o O
Power line switch completion 5|gnal (serial A . .
GZDS#S spindle) . MCFNC O O
G205#4 | Soft start.lstop cancel signal (serial spindle) SOCNC O -
Signal for controlling velocity mtagratlon (serial ~
G205#5 spindie) INTGC O O
G205#6 Output swilch request signal (serial spindle) “{RSLC O <
G2054#7 Power line status check signal (serial spindle} RCHC o O
; Qrientation stop position change signat (serial - )
G2064#0 spindie) INDXC O O
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Address_ Sigga! ‘name Symbol se:;es séﬂes
oo [t drectoncommard il chrgiate Toome | o | o
G206#2 2’;"31’;?2?22"’;?531‘32&%';";1';22?352ﬁifé‘:&%i‘é? NRROC o |o
G206#3 Differential mode command signal {serial spindie) | DEFMDC o &
G206#4. Analog override command signal (serial spindle} | QYRIDC O O
G206#5 orentaon signal(cen spnatey 0T |nompo o | o
I o S I I
G20750 S::;za?:ef:;ss%'r:‘cg; ;menlalon with a magne::c MORCMC ‘ Q o
G207#1 Slave operation command signal (serial sp:ndle) SLVC O C
G2o7#2 Motor power stop signal (serial spindle) MPOFC (ORI O/
’A gggg:g to Sg:r'\lr?v‘:n%( :Igt:;ilon stop position exierna? | sHeoo to SHC“. o O
FO00%0 Rewinding signal RWD o o
FOOD#4 Féed hold lamp signal ; SPL C <
FOOO#5 Cycle start lamp signal STL Ke) &
FOOO#6 Servo ready completion signal SA -0 O
FO00#7 Automatic operation signal OP & k o
FOO1#0 Alarm signal AL oo
FOO1#1 Resetting signal |RST O G
,. FOO1#2 Battery alarm signal ‘BAL O O
| Foo1#3 Distribution end signal DEN o | ¢
FOO1#4 | Spindie enable signal ENB o | O
FOO1#5 | 7apping signa TAP o o
‘| Foot#7 '|CNC signal - MA o | o
Fooz#0 }inch input signal INCH G C
Foo2#1 Rapid traversing signal RPDO e O
FoO2#2 Coynstant surface speed signal css O G
FOO243 Thread cutting signal THRD ] &
FOO2#4 Program restart under way signal SRNMV G| O
FO02#6 Cutting feed signal cut O O
FoO0247 Dry run check signal |moRN O o
F003#0 Incremental feed select check signal MINC c | o
FOO3#1 Manual handle feed select check signal MH < 0O
| FoO3#2 Jog feed select check signal M O O
FOO3#3 Manual data input select check signal k MMDI <. O
FOO3#4 DNC operation selection confirm signal | MBMT O o]
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PMC LADDER MAINTENANCE

M .

Ad;!:ess ~ Signal name Symbol se:!l:es series
| Fooass Automatic operation select check signal MMEM o] C
00346 Memory edit select check signal “|MEDT o0 0]
FOO3%7 TEAGH iN select check signal IMTCHIN G O
F004#0,F005 Optional blé;k skip c.hgck .signal m%’g&%ﬂow e o ,
FOO4#1 . Ali-axis ﬁuachine lock check signal MMLK o <
FO0442 Manual absolute check signal | MABSM o O
FOO4#3 Single block check signal MSBK < o
‘| FOD4#4 Auxiliary function fock check signal MAFL o o
.F004#5 g;::lal reference position retum selection check MREF o o
FOO7#0 | Miscelianeous function sirobe signal - NF G O
FOO7#1 Externaloperation signal for high ~speed interface | EFD - O
FOD74#2 Spindle—speed function strobe signal - SF o O
FOO74#3 Tool function strobe signal TF O -
FO07#4 Co "|BF G -
Py 2nd auxiliary function strobe signal Ter - o
FOD8#0 | External operation signal EF U G
FOO08#4 2nd M function strobe signal MF2 & O
FOO8#5 [3ra Munction strobe signal MF3 < O
Fooora ' : DM30 c | o
FOO9#5 DMo2 o O
FO09¥6 Decode W signed oMot c | o
FOO9#7 DMOO o O
F010to FO13 Miscelianeous function code signal MOO to M31. o O
FO14 to FO15 2nd M function code signal | M200 1o M215 O O
FO16 to FO17 3rd M function code signal M300 to M315 o | O
F022 to FO25 Spindle speed code signal 80010 831 o 0
F026 o FO29 Tool function code signal TC010 731 < e
1F030 10 FO33 2nd miscellaneous function code signal B0O to B31 O O
|Fosasotonz | Gear selection signal (output) ' g:;geﬂzo - o
F035#0 | Spindie fluctuation detection alarm signal SPALi ’ () <
;gg?:géo 12~bit code signal R010 to R120 O G
FO38#0 Spindle clamp signal SCLP @’ -
£038#1 Spindle unclamp signal sucCLpP < -
Fo38#2 . ) |ENB2 (& e
P Spindie enable signal = B3 5 -
FO3e#2 CHPMD - O
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Addfess.‘ ‘ : Signal flame SR Symbol Se:;es sé:'i‘és
FO30#3 Chopping cycle signal . o CHPCYL - - O
|Fo4o.Foa1 Actual spindle speedsignal -~ |AROto AR15 O -
FO44#1 Cs contour control switch completion signal ~~ |FSCSL ™ Lo o
Fo44s2 231:513 synchronogs speed mﬂtrol completion | cpey o O
FO44 #3 gpgu:;ie phase synch'ronous control Cémpletlon » FSPPH . ‘ | o O
| FO44#4 Spindle synohronous control alarm signal SYCAL O @]
FO44#4 " | Phase error monitor signal o SYCAL o G
FO4540 Alarm signal (serial spindle) o “|ALMA e o
.| FO45#1 ) Speéd zero signal (serial spindie) R - {SSTA - SO o
FO45#2 Speed deteétiqn signal (serial spindie) |sDTA o @]
FO45#3 Speed arrival vsignalA(serial spindie) .|SARA - ® [®]
| FO45#4 Load detection signal 1 (serial spindle) - LDT1A. RGN RN & B
FO45#5 -| Load de;edtion signal 2 (serial spindie) v . |LDT2A ‘ o | 0O
FO45#6 - Torque )imit signal (serial spindle) . TLMA C O C
. FO45#7 Orientation completion signal (serial spindle} ORARA | O G
F046#6 ‘ Power fine switch signal (serial spindle) CHPA - O Re
Fo463#1 Spindle switch completion signal {serial spindle) |CFINA - -~ [ G
'FO46#2 ' Output switch signal {(serial spindie) RCHPA O <&
FO4643 QOutput switch compietion signal (serial spindle)  |RCFNA - .~ o O
FO46#4 Slave operation status signal (seriai spindie) SLVSA D O
FO4645 s;gs?sé;o; gggrtz)gg;es:ﬂgg;a orientation with a PORA2A e . O
'fa'ﬁ;:’ii?é;’2,?;2',"‘222;;5iﬁ'.?.ﬂi:f"e"""“""“‘"”’ v | o | o
Fower | SoraLfrasprodat spide terator 2 Jyoman | o | o
: : : Sugnal indicating the status of the detected i DI :
| Foar#0 | one=rotation position coder signal (sena! “1PCiDEA G O
spindle) - : ot
Fo47:#1 g;clgzrg)ema! memoq orientation signal (senal lincsTA 1 e | j )
FO49#0 Alarm signal (serial spindle} ALMB : Q o
FO49#1 - |Speedzero signal (serial spindie) . 8878 O e
FO49#2 Speed detection signal (serial spindie) -|sDTB O Q
FO4g#3 - - |Speed arrival signal {serial spindle) SARB _ - G
FO49#4 : Load detection signal 1 (serial spindle) . LDT1B ' O O
‘| FO484#5 Load detection signal 2 {serial spindle)} - |LDT28 O [Eo)
FOA49#6 |Torque limit signal (serial spindle) | TLMB O o]
FO49#7 : Orientation completion signai (serial spindle} k ORARB @] e}
FO50&0 Power line switch signal (serial spindle) ‘ CHPB ; O [
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’ Addiess Signal name Symbol se:;es se:?es
F050#1 " | Spindle switch completion signal (serial spindie} | CFINB O O
F050#2 ~| Output switch signal (serial spindie) . |ACHPB & O
FO50#3 Output switch completion signal (serial spindie) | RCFNB O O
FO50#4 - Slave operation status signal {serial spindie) SLVYSB O 8]
FOs0#5 o st et sy eI | poRsce. © | o
sors | Senetlor compltanotepede orenston 2 lyome | o | o

[rosomr e e, " woras o | o
: Signal indicaing the status of the detected - ' '
FO51#0 one—rotation position coder signal (serial PC1DEB < O
spindie). - ‘ :
FO51#1 !sr;:i:'r;?;t)emal method orfentaﬁzén signal {serial ~ lincsTs o o
FO53#0 Key input disable signal o INHKY 18] O
FO53#1 Program screen display mode signal PRGDPL G G
Fo53#2 Read/punch in-progress signal . |RPBSY . - . C
FO53#3 Read/punch alarm signal RPALM c G
F053#4 Background busy signal BGEACT e O
F053#7 Key code read completion signal EKENB ' O . O
. F054,F055 . : ) i - U0000 10 UDQ15 < O
F056 to FO59 Output éignalzfor Susiorm macro . UG100 to UO131 G <
FOB0#0 Read completion signal for external data input EREND O O
FO60#1 Search completion signal far external data input | ESEND G ’}
| Fos180 B-axis unclamp signal BUCLP - O
FO614#1 B-axis clamp signal BCLP - @
FOB2#7 Target part count reached signal PRTSF O
FO63#0 Master axis not arrival signal PSE1 R -
| Fossen Palygon synchronous axis not arrval signal PSE2 O -
| Fos3#2 Spindle polygon speed arrival signal PSAR & -
FO63#5 | Retry complete signal ACYO - G
F06346 Waiting signal . WATO e .
F063#7‘ Polygon synchronization under way signal PSYN C -
F06440 * | Tool change signal TLCH O O
kFOG4#1 New ool select signal TLNW G O
FO6442 Individual tool change sigﬁal | TLCHI - O
F064#5 Spindle command signal . COSP [ -
FO644#6 Tool post interference check signal TIGHK [
F0B4%7 tool post interference alarm signal TIALM @ -
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Address Signal name Symbol se'r'i.es se?-?es
| FOB5#0 Ao s - - RGSPP - O
FOGSﬁ Spindle rotation §irection signal FOSPM - O
|Foes5#4 Retract completion signal RTRCTF - e’
FOB5#6 EGB mode signal ’ SYNMOD - &2
FO66#0 Lock—ahead control rﬁodezsignal | GosMD - G
|Fossta Retry point signal ‘ ATNMVS - o
FOB6#5 Small-diameter peck dril;ing in progress signal | PECK2 - e
FOB6#6 HPCC mode signal ‘ " |MHPCC - o
FO664#7 HPCC operation signalA EXHPCC - O
| Foeo Output signal for remote buffer | ATDo0to o e
Eg;?:? 1o Position switch signal - ;gw% to o o
Fo72 Svovg;v:rseig%;;elzrator's panelgeneral-purpos/e OUTO to OUT7 Ao o
FO734#0 Software oﬁérator’s panel signal (MD1) B MD1O o 9]
4 FO73#1 Software 6perator‘s panel signal (MD2) MD20 O 0O
Fo7a#2 Software operator’s panel signal (MD4) MD4O o | o
FO73#4 Software operator’s panel signal (ZRN) ZANO O O
FO75i#2 ‘Software operator's panel signal (BDT) BDTO O O
FO75#3 Software operator's panel signal (SBK) - |8BKO O D
FO75#4 Software Qperator‘s panel signal (MLK) MLKO O 9]
FO75#5 Software operator's panel signal (DHN) DRNO o O
FO75#6 1 Software operator's panel signal (KEY1 to KEY4) |KEYO O <
FO75%7 Software operator's panel signal (*SP) SPO e O
FO7640 Software operator's panel signal (MP1) : M}P1O O o
FO76#1 Software operator’s panel signal (MP2) 1MP20- ¢ 0D
Fore¥s  |Rigidwppimgmodesignl  |[AAP | O | O
FO76#4 - Software operator's panel signal (ROV1) . |ROVIO 10/ O
FO76#5 Software operator's panel signal (ROV2) ; ROV20 ‘o] O
FO77#0 Sofiware operator’s panel signal (HS1A) HS1AO e o
FO77#1 Software operatpr's panel signal (HS1B) H51BO &
Fo7742 Software operator's pane! signal (HS10) HSI1CO o O
FO77#3 Software operator's panel signal (HS1D) - HS1DO | C O
FO77#6 Software operator’s panel signal (RT), RO .. { <
Fo78 Software operator’s panel signal (*FV0 10 *FV7) " {*FVGO to ‘W70 | O O
F079,F080 Software operator’s panel signal (*JVO0 to *Jv15) [ *JV0O to *JV150 O O
FOB1#0,42, #4,#6 | Software operator’s panel signal (+J1 to +J4) +J10 to +J40 : (@] O
FO81#1,43, #5,87 | Software operator's panel signal {(-J1 to -J4} -J10to -J40 O O
Fos2#2 Retrace—in—progress signal RVSL - O
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. - ) - ' T M
Address . Signal name v ‘ Symbol series | series

FO20#0 Servo axis abnormal load detected signal ABTQSV < o
| Fog0#1 First—spindle abnormal load detected signal | ABTSP1 ol &
FOS0#2 Second—spindle abnormal load detected signai - | ABTSP2 o3 ©
FOD083 - Abnormat load detection for the third spindie . | ABTSP3 O TN I o
FO92#3 : Tool retraction mode signal oo TRACT G O
FO9245 . |00l return completion signal " |TRSPS . e} o
Reference position return end signal - ' ZP110ZP8. o o

FO94 ; - -

) Spindie orientation completion signal . ZPX o -
1 Foge 2nd reference position relurn end signal ZP2110 ZP28 0 .] O
Foos | 3rd reference position return end signal ZP31 to ZP38 e O
F100 4th reference position return end signal 2ZP4110 ZP48 o O
Fi02 Axis moving signal . - {MV1toMVvE C O
F104 In-posiionsignal - . - ~ |INP110INP8 c |l o
F106 _ Axis moving direction signal MVD1 to MVD8 & <
F108 - - .| Mirror image check signal C MMt1 to MMIB & O

. S MDTCH1 1o

Fi10 . Conlrolled axis §e!ach slalus signal o MDTCHE 1 & | ©
o L . | EADEN1 to N ~
F1z. _ Distribution completion signal (PMC aps controf) EADENS C o

Fi1a Torque limit reached signal A ~ |TRaLItoTRALE | O -
F116 Floating reference position return end signal FRP1{ 1o FRP8 O O
F118 Synchronous control under way signals SYN10O to SYNBO o -

Rl A e - Synchronous;’composnteisupenmposed control '
Frisgoto #6 | Yoo oy signals SYNIOWSYN7O | @ -
“jF120 Reference position establishment signal ZRF1 to ZRF8 G o
F122 High—speed skip status signal HDOO to HDO7 o] 0
Fl29#5 Override 0% signal (PMC axis control) -~ _ |EOVOD e} C
Control axis selecnon status signal (PMC axis - . i ~ :
F12087 control) Eaxsg. C o
F13040 In-position signal (PMC axis control) | EINPA C o
| F1zo81 Following zero checking signal (PMG axis control) | ECKZA < O
F13042 | Alarm signal (PMC avis control) EIALA ke O
) | Auxiliary function executing signal (PMC axis e . ’
F13043 | controty . |EDENA 0 O
F13084 Axis moving signal (PMC axs controf) ©|EGENA o O
: .- | Positive—direction overtravel s;gnal {PMC axis : -
F13045 { controt ®  |EOTPA o O
F13086 " | Negative—direction overtravei sugnal (PMC axis EOTNA o o
. control}

‘ . .| Axis control command read complauon srgnal " N
F130#? | {PMC axis controf) EBSYA O O
F131#0 " | Auxiliary function strobe signal (PMC axis control) EMFA < @

FA-021209/01 ~ APPENDIX - AB2



PMC LADDER MA]NTENANCE |

FS16/18 ADDRESSES by ADDRESS

Address Signal name Symbol T M
. i ) series | series
F131#1 Butferful signal (PMC axis control) EABUFA - o OF
F132,F142 Auxiliary function code signail (PMG axis control) |EM11A to EM4B8A O [
F133#0 in—position signal (PMC axis controf) . EINPB O e’
F133#1 Following zero checking signal (PMC axis control) | ECKZB G O
F133%2 Alarm signal (PMC axis control) o EIALB : O O
) Auxiliary function executing s;gnai (PMC axis - -~ -
F133#3 contr ol) EDENB O G
F133#4 - | Axis moving signal (PMC axis control) EGENB - O G
: ‘ Positive—direction ovartravel signal (PMC axis : ) S
| F133#5 control) , EOTPB O G
) Negative ~direction overtravel s:gnal (PMC axrs S
F133#6 control) . EOTNB < O
Axis control command read complelson sngnal e o~ -
F13347 {PMC axis control) » |EBSYB. o &
‘| F13440 - Auxiliary function strobe signal (PMC axis control) | EMFB O o)
F134i1. Bufferful signal (PMC axis control) EABUFB Re ke
| F135,F145 Auxiliary function code signal (PMC axis control) EMIIBtoEM4BB | & <
F136#0 in—position signal (PMC axis control) EINPC - o | o
F136#1 | Following zero checiing signal (PMC axis control) | ECKZC' o |0
F13e#2 Alarm signal (PMC axis control) ‘ EIALC < o
. . Auxlhary function executing slgnal (F‘MC axis = ) ~
F136#3 control) ’ED’ENC, O . ‘u
F136%#4 Axis moving signal (PMC axis conlrol) : EGENC REINN e
' Positive~direction overtravel signal (PMC axis ' :
F136#5 control) . ’EO"I'PC O C
| Negative—direction overtravel signal (PMC axis 5
F136#6 contral) v . |EQTNC e ke
Axis control command read completion sngnal -~ ~
FI3647 . (PMC axis control) . EBSYAC N e
F137#0 Auxiliary function strobe signal (PMC axis contfol) EMFC G e
F137#1 Buffer full signal (PMC axiscontrol)  ~~ |EABUFC | & | ©
| F138,F148 Auxiliary function code signal (PMC axis control) |EMNCioEM4BC | O [ O
F1384#0 . In—positicn signal (PMC axis control} EINPD < O
F139#1 Following zero checking signal (PMC axis control) | ECKZD O O
F139#2 Alarm signal (PMC axis contral) EIALD < 0
<. Auxiliary function executing signal (PMC axis ) -~
F130#3 control) 4 EDEND < , Q
F139#4 Axis moving signal (PMC axis control)...... . ... |EGEND G O
y Positive—direction overtravel signal (PMC axis ,,,;
F139#5 control) EOTPD < C
; Negative—direction overtravei signal (PMC axis -~ }
F1.39#6 contral) .EOTND _ o e
] Axis control command read completion sngnal ~
F13947 {PMC axis control) EB_SYD =~ ©
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PMC LADDER MAINTENANCE ‘ ' ___FS16/18 ADDRESSES by ADDRESS

Address o §ignai name . Symbol , se:;es seﬁes
F140#0 Auxiliary function strobe signal (PMC axis control) | EMFD O O
F140#1 . | Butfer tull signal {PMC axis control) | EABUFD & G
F141,F151 - | Audliary function code signal (PMC axis control) | EM11D to EM48D G C
F168#0 - " | Alarm signat {serial spindie) : ALMC C je
F168#1. Speed zero signal (seriél spindie) ‘ SSTC O G
F168#2 Speed detection signal (serial spindle) SDTC: - o C
F16843 Speed arrival signal (serial spindie) |8ARC : O G

-| F16844 - | Load detection signal 1 (serial spindle) - |LoT1c o O G
Fies#5 - Load detection signal 2 (serial spindle} ~|LDTZ2C G C.
F168#6 Torque limit signal (serial spindle) - {TLMe ' o} C
F168#7 ) brientétiOn completion signal (serial spindle} - OBARC (O O
F269#0 . Power line switch signal (serial spiqdle) CHPC C o
F169#1 Spindle switch completion signal (serial spindle) | CFING < o]
F169#2 Output switch signal (serial spindie) e - |RCHPC < G
F16943 " | Output switch completion signal (serial spindle) |RCFNC o | ©
F169#4 : Slave operation status signal (sgrial spindle) . SLvsC & G
s | e e T Jpome | 0 | 0
iose | oLl completion f gindeferiatoniha lyore | © | o
e | S lor sproiee pidle reniston i lyoee | o | o

, - | signal indicating the status of the detected. , ‘
F17040 one—rotation position coder signal (serial PC1DEC ) s
) spindle} ) : :
F170#1 lsr;,ci'r‘z?e\?ntal method oriengﬁon signal {serial INCSTC o o G
# 17740 Slave I/0 Link selection signal IOLNK G O
F177#1 Slave external read start signal . " |ERDIO ' O O
F177#2 Slave read/write stop signal |ESTPIO -0 @]

NF17743 Slave external write start signal S EWTIO O Q

|F177%4 Slave program selection signal R - |EPRG O O
Fi7745 | Slave macro variable selection signal ~ © |EVAR '_ 0 G
F1774#6 | Stave parameter selection signal . |EPARM o o
F177#7 ' Slave diagnosis selection signal EDGN : G O
F17840 to #3 | Group nur.nber oulput signals ggtmgg té . SRR R
F180 Torqge limit reach signals for butt-type referance |CLRCH11o - G o

position setting ) CLRCH8
F182 Controlling signal ’(PMC axis control) . ggmg fo O C
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PMC [ADDER MAINTENANCE _ S FS15 ADDRESSES by FUNCTION

B. FS15 PMC Address List

This section contains the G andk F address lists for the 15 controls. The list in this section is
LIST by FUNCTION which lists all of the CNC functions possible for the 15 control.

B.1 List by Function

Related input signal Related output signal

No. Function Signal Address | AddressforTT | gignal | Address Address for TT
' name forM/T [Theap# | meap#z | name | forMT [Tueapy | HEAD #2
1 | Ready . : ‘MA F000.7 F096.7
: . . SA F000.6 ~ F0986.6
2 | Mode selection TEST G002.2 G097.0 | MTEST F002.2 F099.0
S G003.0 G097.1 MS F003.0 _ 'F099.1
H - G003.1 . G097.2 MH F003.1 - F009.2
J G003.2 G097.3 - MJ Foos.2 ~ F099.3
D G003.3 .. |MD F003.3 '
T G003.4 . - G097.5 MT F003.4 F099.5
MEM G003.5 . G097.6 " MMEM F003.5 .. " F099.6
EDT |1 G003.86 ) G097.7 |'MEDT - | FO03.6 -~ F099.7
1AGY " | Goo3.7 G098.4 MAGJ ‘| F003.7 F098.4
MOVL G002.4 MMOVL F002.4 ol
3 | Reset, ERS GQ00.7 G096.7 . RST F000.2 F096.2
emergency stop’ | RRW - G000.6 . G096.6 RWD. . F000.0 F096.0
*ESP G000.4 G096.4 _ ) . )
4 | Alarm DVAL G026.1 - G110.7 - AL - . F000.1 © F096.1
: : ‘ ) ' : PSALM F006.0 - F101.0¢
SVALM - F006.1 - F101.1
OHALM F006.2 - F101.2
OTALM .| F00B.3 "~ F101.3
SYALM FQ06.4 F101.4
TIALM o ~ F101.6
5 | Battery alarm : . BATL F040.7 F120.7-
PBATL F040.6 - - F120.41
. PBATZ ‘F040.5 F120.2
8 | Manual continus | +J1 G065.0 G129.0 :
feed, +J2 G069.0 G133.0
Manual step feed | +J3 G073.0 G137.0 -
+J4 GO77.0 | G141.0
+J5 G081.0 G145.0
+J6 G085.0 . G149.0
+J7 G089.0 G153.0
+J8 G093.0 ' G157.0 _
+J9 G097.0 - |- Gi161.0
+J10 G101.0 G165.0
~J1 G065.1 G129.1
-J2 G069.1 G133.1
-J3 G073.1 G137.1
-J4 . GO077.1 Gi41.1
=J5" G081.1 G145.1
—-J6 G085.1 - G14941
-J7 G089.1 G153.1
-8 G093.1 G157.1
=9 |eogza | G161.1
=J10 G101.1 G165.1
*JVQ ~ G014 ~ G104 ~ G105
. V1S GO15
RT G006.7 G101.7
DISTO ~ G020~ | G106~G109.
- DIST26 G023
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PMC LADDER MAINTENANCE : ‘ : £S15 ADDRESSES by FUNCTION

Related input signal . - Related output signal
No. Function Signal Address | AddressforTT | = signal Address | Addressfor TT
- | name for MT [Thgapw | HEAD#2 | hame for MIT "hEan#1 | HEAD 22
7 | Manual handle HS1A G011.0 . G103.0 '
feed HS1B GOo11.1 G103.1
o HSIC 77 Go11.2 "G108.2
HS1D GOo11.3 G103.3
HS2A G011.4 - G103.4
HS2B GO - G103.5
HS2C G011.6 G103.6
HS2D - Go11.7 G103.7 .
HS3A G010.0 G102.0
HS3B G010.1 G102.1
HS3C G010.2 G102.2
HS3D - | G010.3 G102.3
MP1 G006.2 i G101.2
| MP2 G006.3 - G101.3
- MP4 G006.4 : G101.4
8 | Three— ALNGH G156.0
dimensional RGHTH . | G156.1
handle feed RNDH G156.2
: o JCNGTL . | G156.3 :
‘9 | Manual NOT3DM G15747 . | - - | 3DM F157#5
interruption ' : :
function for
| three—
dimensional .
coordinate
- | conversion : :
10 | Manual arbitrary |AJSTB . | G016.7 - G122.7
angle feed TAJAOD ~ G016 ~ G122 ~ G123
AJA12 G017
AJP1IA = | Go18.0 G124.0
AJPIB | G018.1 G124.1
AJP1C Go018.2 G124.2
AJPID = | G018.3 G124.3
AJP2A G018.4 Gi24.4
AJP2B .G018.5 G124.5
AJP2C Go018.6 Gi24.6
AJP2D G0187 | - Gl124.7
+AJ G016.5 G1225
: -AJd G016.6 G122.6
11 | Automatic manual | MOVL = | G002.4 G098.4
simultaneous PK1 G065.4 |
operation PK2 G069.4
PK3 G073.4 .
PK4 G077.4
PKS G081.4
PK6& G085.4
PK7 G089.4
PK8 | G093.4
PK9 G097.4
| PK10 G101.4 : : _ .
12 | Function to JMIGET” G046#7 | GOOB#3 | GO56#3 | MIFIN FO46#3 FO12#5 | FOG0#5
compensate for ’
manual interven-
tion during auto-
| matic operation . . :
13 ‘| Reference ZRN G002.7 G098.7 - | MZRN F002.7 : F098.7
position return *DECH G064.5 .G128.5 ZP1 F064.0 F128.0
*DEC2 G068.5 G1325 zpP2 F068.0 F132.0
*DEC3 G072.5 G136.5 ZP3 F072.0 F136.0
*DEC4 G076.5 G140.5- ZP4 F076.0 F140.0
*DECS G080.5 G144.5 ZP5 F080.0 | F144.0
*DECE - G084.5 G148.5 12ZP86 F084.0 F148.0
| *DEC7 G088.5 G152.5 ZP7 F088.0 F152.0
*DEC8 Go92.5 G156.5 = |ZP8 F092.0 F156.0
*DEC9 G096.5 ’ G160.5 ZP9 F096.0 F160.0
*DEC10 | G100.5 G164.5 ZP10 F100.0 F164.0
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PMC [ADDER MAINTENANCE - . : FS15 ADDRESSES by FUNC770N

: Related input signal i Related output signal
No. Function Signal Address . | -~ Address for TT Signal | Address | Addressfor TT
: name for WT ["hean#1 | HEAD 2 name for WT- I"hgapw | HEAD #2
18 | Reference ZD1 N S ZP21 | FOB4.1 -F128.1
position return - -} ZD2 .| ZP22 | Fos8.1 . 'F132.1
ZD3 : . . ZP23 F072.1 F136.1
ZD4 -| | These signals zP24 | Fo76.1 F140.1
ZD5 are directly sig- ZP25 FOBO.1. F144.1
ZD6 | ¢ [nalsinputto lzPes - |Fos4.1. | F148.1
zD7 the controller | zP27 F088.1. F152.1
ZD8 . ZP2s .. | F092.1 F156.1
ZD9 : h ZP29 F096.1 F160.1
ZD10 7 ZP210 F100.1 F164.1
ZP31 F0B4.4 F128.4
P32 . | F068.4 F132.4
"1 ZP33 F072.4 F136.4
ZP34 F076.4 . F140.4
1ZP35 F080.4 . F144.4
ZP36 . F084.4 - " F1484
ZP37 F088.4 F152.4 .
1ZP38 F092.4 F156.4
ZP39 - | F096.4 - F160.4
ZP310 F100.4 | Fi164.4
ZP41 F064.5 F128.5
ZP42 ) F068.5 - F132.5
ZP43 F072.5 F136.5
ZP44 .| FO76.5 F140.5
ZP45’ - | F0B0.5 - .F1445
| ZP46 | FoB4.5 " F148.5
P47 F088.5 ~F152.5
ZP48 F0g2.5 F156.5
ZP49 F096.5 . F160.5
o ‘ . : ZP410 F100.5 ‘F164.5
14 | Floating ’ FRP1 F065.5 F128.5
reference ’ . | FRP2 F069.5 F133.5
position return ' FRP3 FO73.5 | - F137.5
- ’ FRP4 - | FO77.8 F141.5
FRP5 F081.5 F145.5
FRP6 F085.5 F149.5
FRP7 F089.5 | F153.5
FRP8 | F093.5 F157.5
FRP9 F097.5 _ F1615
- : FRP10 | F101.8 F165.5
15 | Automatic RAST1 G067.2 G131.2 : :
reference RAST2 G071.2 | G135.2
 position setting | RAST3. | GO75.2 | G139.2
‘| function _ . .
16 | Automatic ST . G005.0:. |- G100.0 OP F000.5 -F096.5
: operation start, *SP 1 G000.5 - . GD9B.5 STL F000.4 F096.4
stop, restart | SBK G004.3 G099.3 SPL F000.3 " | F096.3
SAHN G002.5 ) ) MSBK F004.3 F100.23
BRN | Goo2.6 - MABS Fo04.5 | F100.5
. ABS - G004.5 G099.5 : : )
17 | Activeblock | BCAN G157.6 MBCAN G157.4
cancel . : - o
18 | Feedrate override | *FV0 ~ G012 G012 G060
. *FV7 | | . .
‘ROV1" | GO0B.5 '~ G101.5
ROV2 G006.6 . G101.6
*AFV0 ~ G013 GO13 G061
*AFV7
ovc G004.4 - | GO04.4 | GO52.4
*RVOB ~ G40.0~ |G120.0~
*RVEB G40.6 G120.6
*APFO0 ~ | G146 ~
*APF15 G147
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PMC LADDER MAINTENANCE _ : FS15 ADDRESSES by FUNCTION

Related input signal . Related output signal ,

Ne. Function Signal Address | Addressfor TT Signal | Address | Addressfor TT

: , name for T [TrEap w1 [ Heaosz | ~ mame forMIT ["eap#1 | HEAD #2

19 | Fi-digit feed ‘|FiD © |1 G005.3

20 | Automatic DRN G004.1 . G099.1 .| MDRN F004.1 - F100.1
operation test MLK G004.7 . G099.7 - MMLK F004.7 F100.7

DLK G004.6 . G099.6 MDLK F004.6 - F100.6
AFL G004.0 -~ G099.0 MAFL | FO04.0 F100.0
MLK1 " '| Goes.3 -.-G129.3 MMLK1 F065.1 F129.1
MLK2 G069.3 | G133.3 . | MMLK2 F069.1 F133.1
MLK3 - G073.3 © G137.3 MMLK3 F073.1 F137.1
MLK4 G077.3 - .G1413 | MMLK4 F077.1 F141.1
MLK5 G081.3 G145.3 MMLKS F081.1 F145.1
MLK6 G085.3 G149.3 MMLK6 F085.1 F149.1
MLK7 G089.3 G153.3 MMLK7 . | F089.1 F153.1
.| MLK8 | Goea.3 : G157.3 MMLKS8 F093.1 F157.1"
MLK9 G097.3 ] G161.3 MMLKS F097.1 . F18141
. : MLK10 ‘| G101.3 G165.3 MMLK10 F101.1 F165.1

21 | Optional block - | BDT1 G004.2 G004.2 | G052.2 | MBDT1 F004.2 F001.2 . | F049.2

skip -BDT2 -~ G007.0 G007.0 |G055.0 | MBDT2 F005.0 F002.0 | F050.0

BDT3 G007.1 G007.1 | G055.1 | MBDT3 F005.1 F002.1 F050.1

BDT4 G007.2 G007.2 | G055.2 - | MBDT4 F005.2 F002.2 | F050.2

BDTS . G007.3- | G007.3 |G055.3 | MBDTS F005.3 F002.3 | F050.3

BDTE G007.4 G007.4 | G055.4 | MBDTE F005.4 F002.4 " | F050.4

BDT7 G007.5 G007.5 | G055.5 | MBDT?7 F005.5 F002.5 | F050.5

BDT8 G007.6 G007.6 | G055.6 | MBDTS F005.6 F002.6 | F050.6

: BDTY9 G007.7 G007.7 '} G055.7 | MBDTS F005.7 F002.7 | F050.7

22 | Corner control *CSMZ . G008.1 G008.1 | G056.1 ’

“CHF G008.0 G008.0 | G056.0 :

23 | Anxiliary function, | FIN G005.1 G005.1 | G053.1 | MF F008.0 F004.0 F052.0
tool function, , MO ~M31 |F0i6~ |FOi6~ |FO084~
spindle function, | , . : Fo19 FO1i9 F087
2nd auxiliary ' DEN F001.0 ~ | F000.0 | F048.0

{ function 1 : ) - IPEN F001.1 F000.1 F048.1
) . i . DMOO | F009.4 F005.4 F053.4
DMO1 F009.5 F005.5 | F053.5
DMO2 F009.6 F005.86 F053.6
DM30 F009.7 F005.7 F053.7
TF F008.2 | FOO4.2 " | F052.2
T0 ~ T31 F024 ~ F024 ~ | FO72 ~

F027 - FO27 | FO75
SF F008.1 F004.1 F052.1
S0~831 - | F020 ~ F020 ~ | FOE8 ~

i F023 Fo23 FO71
BF F008.3 F008.3 . | F052.3
B0 ~ B31 F028 ~ F028 ~ | FO76 ~

, _ Fo31 FO31 FO79
[ 24 | High—speed MFIN GO046.0 | GO0B.0 | GO54.0 | (MF) FO08.0 | F004.0 | F052.0
M,S,T.Binterface | SFIN G046.1° | GO06.1 | G054.1 | (SF) F008.1 F004.1 F052.1
. TFIN G046.2 G006.2 '| G054.2 | (TF) F008.2 F004.2 | F052.2
- BFIN G046.3 G006.3 | G054.3 . | (BF) F008.3 |F004.3 |F052.3

25 | 1 block plural | (FIN) - G005.1 (MF) F008.0 i

M command {MFIN) G046.0 .| MF2 F045.1
" | MFIN2 G047.1 MF3 F045.2
MFIN3 G047.2 MF4 F045.3
1 MFIN4 - G047.3 MF5 F045.4
MFINS G047.4 (MO =~ M31) | FO16 ~
. - : F019
M200 ~ F144 ~
. M215 F145
M300 ~ F146 ~
M315 F147
M400 ~ F148 ~
M415 F149
M500 ~ F150 ~
M515 F151
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PMC LADDER MAINTENANCE _ - [515 ADDRESSES by FUNCTTON

Related input signal - : S Related output signal

No. | Function Signal Address | AddressforTT [ = gignal | Address | AddressforTT
I I name for MIT “"hgaps1 | Heapwz | name for MIT" [Mhgapst | nEAD#2
26 | External : (FIN) G005.1 G005.1 | G053.1 | EF -~ | FO08.4 F004.4 | FO52.4
operation o | (DEN) F001.0 | FODO.0 | F0O48.0
) . {IPEN) | FO01.1 F000.1 | FO48.1
27 | Canned cycle FFIN . G005.2 G005.2 {G053.2 |FMF F008.5 F004.5 | FO52.5
: spindle function ' h ssp F008.7 - | Fo04.7 |F052.7
SRV~ |Fo08.6 |F004.6. |F052.6
(DEN) F001.0 F000.0 | F048.0 -
: . : ] ’ {IPEN) F001.1 F000.1 | FO48.1
28 | Spindle analog RISGN G024.7 | G24.7 G072.7 |ROO~ - . [FO10~ FO06 ~ | FO54 ~
output control RIO ~ G024 ~ G024 ~ | GO72 ~ - RO15 ] o FOH FOO7 FO55
. ‘RH2 | G025 G025 G023 | ARO ~ - |Fo12~ F008 ~ | FO56 ~
. ' AR15 |  Fo013 FoOS| FO57
MRO ~  FO14 ~ F010~ | FO58 ~
1 MR15 FO15 FO11{ - FO5@
SPAL1 F040.0 F012.0 | F060.0
-} SPAL2 F040.1 Fo12.1 FO060.1
SPAL4 F040.2 F012.2 | F060.2
: : ) : . SPAL8 | F040.3 F012.3 | F060.3
29 | Spindle . *SECLP . | G026.3 : G026.3 SCLP F042.1 F124.1
positionning: *SEUCL G026.2 - @026.2 . |SUCLP F042.0 Fi124.0
: . SPSTP G026.0. G026.0 g | B B
GS1 G026.4 -G026.4
GS2 ; G026.5 G026.5 -
: GS4 G026.6 - . .G026.6 .
30 | Spindle speed | (RIO~ | G024~ | G024 ~ |GO72~ | SPAL . - F042.2
fluctuation .- RN12) G025 ' G025 G073 .
detection” (GS1) G026.4 G026.4°
(GS2) G026.5 ’ G026.5
- o lesyy G026.6 G026.6 _
31 | Arbitrary spindle | FIN ' - | G005.1 . MF : F008.0
: gear ratio 1. - , . _ 1
32 | Spindle serial [ § TLMLA G227.0 G227.0 - SLDMAQ ~ | F232~ | - F232-F233
" | output | TMHA jae2e7a . | G227 SLDMA15 F233
Cs contour CTH2A 1 G227.2 G227.2 SSPDAO ~ | F234 ~ F234 -F235
control CTH1A G227.3 G227.3 SSPDA1S5 Fa23s | X
: . SRVA - |G227.4 G2274 SSPAAQ ~ | F236 " F23s
. SFRA 1G227.5 - G227.5 - SSPAAT . ‘
For 1st ORCMA | G227.6 G227.6 ALMA Fe20.0 | . F2200
axis] |MRDYVA  |G2277 | Geer7 |SSTA F229.1 _ Feza
ARSTA G226.0 G226.0 SDTA” F229.2 " FR29.2
*ESPA G226.1 ’ G226.1 SARA F229.3 | . F229.3
i o INDXA | 1G229.0 | G2290. . LDT1A | F2294 | F2294
‘ROTAA G229.1 - G229.1 LDT2A F229.5 - - "F229,6 )
L | NRROA G229.2 G229.2 TLMA F229.6 F229.6
; . - ORARA F220.7 © F229.7
~ | TLMLB G235.0 G235.0 SLDMBO ~ | F248 ~. F248 - F249
TLMHB G235.1 G235.1 SLDMB15 F249 )
CTH2B G235.2 G235.2 SSPDBO ~ | F250 ~ "~ F250-F251
CTH1B G235.3 G235.3 SSPDB15 | . - F251 | -
SRVB | G235.4 - G235.4 SSPABO ~ | F252 Fa252
" | SFRB G235.5 G235.5 SSPAB7
. Fornd ! |ORCMB |G235.8 G235.6 ALMB F245.0 F245.0
axns “IMBDYB  |G235.7 |~ G235.7 - | SSTB F245.1 F245.1
ARSTB G234.0° G234.0 | SDTB F245.2 - F245.2
*ESPB G234.1 G234.1 .| SARB F245.3 F254.3
INDXB G237.0 G237.0 LDT1B F245.4 F245.4
ROTAB G237.1 G237.1 LDT2B F245.5 F245.5 .
L | NRROB G237.2 G237.2 TLMB F245.6 F245.6
: : ORARB F245.7 ’ F245.7
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" PMC LADDER MAINTENANCE B | F515 ADDRESSES by FUNCTION

| Related input signal : Related output signal
No. | - - Function Signal | Address | AddressforTT | signal | Address -Address for TT
s R name for MT [Tgapsr | Heapsz | - name [ forMT Mueapet | HEAD#2
32 | Spindle serial | SCNTR1 G067.7 G131.7 - |{MSCNTR1 | F067.7 ; Fi31.7
| output SCNTR2 | GO071.7 G135.7 MSCNTR2 | FO71.7 F135.7
-J-—| Cs contour SCNTR3 G075.7 . G139.7 MSCNTR3 | FO075.7 - F139.7
control SCNTR4 Go079.7 G143.7 MSCNTR4 | F079.7 F143.7
o SCNTR5 G083.7- - G147.7 MSCNTR5 |F0837 | = F147.7
SCNTR6 | G087.7 L G181.7 MSCNTRS | F087.7 F151.7
SCNTR7 G091.7 G155.7 MSCNTR7 | F081.7 F155.7
SCNTRS8 G095.7 . - G159.7 - | MSCNTR8 |F095.7 F159.7
SCNTR9 G099.7 - - G163.7 MSCNTR9 | F099.7 F163.7
L _ | SCNTR10 | G103.7 -G167.7 "I MSCNTR10 | F103.7 F167.7
33 | Serial interface (ORCMA) G227.6 G227.6 . | (ORARA) F229.7 F229.7
" | spindle position (INDXA) G229.0 G229.0
. | codermethod | (ROTAA) G229.1 G229.1 .
| spindie .| SHADD ~ | G230~ G230 - G231
 orientation . SHAN | G231 '
(ORCMB) G235.6 G235.6 (ORARB) F245.7 F245.7
(INDXB) G237.0 G237.0 ’
(ROTAB) . | G237.1" |- G237.1
SHBOO ~ G238 ~ G238~ G239
SHB11 |~ G239 )
NRROA - G229.2
NRROB - G237.2
34 | Serial interface SPSYC G047.6 | Gi11.6 MSPSYC F046.6 © F111.6
spindle n SPPHS G047.7 -Gy MSPPHS F046.7 F111.7
synchronous (RISGN #1) | G024.7 G024.7 SPSYAL - | FO46.5 : F111.5
control (RI10 ~ G024 ~ G024 - G025 : ' :
. o RI2 #1) G025 .
INTGA G226.5 G226.5
. INTGB G234.5 G234.5 .
35. | Serial interface RCHA - G226.7 - G226.7 | RCFNA- F228.3
spindle | RSLA G226.6 G226.6 .| RCHPA F228.2
speedrange : ' . : )
switching | RCHB G234.7 - G234.7 RCFNB F2443
. RSLB G234.6 G234.6 RCHPB | F244.2
36 | Spindle : PCSPNO G045.4 o - | SPNO F155.4
speedrange : ’ SPN1 F.155.5
switching ) )
37 | Program status . . INCH F001.3
output 1 : TAP F001.4
: ‘ RPD - | FOO1.5
-1 THRD F001.6
FRNEREE Pl - o jcss | Foo1.7
38 | Axis move status . - INP1 FOB4.6
-~ output o o INP2 F068.6
1 - . B R o INP3 F072.6
INP4 F076.6
NP5 F080.6
-|INP6 | FOB4.S
-} INP7 F088.6
INP8 F092.6
INPS F096.6
INP10 F100.6
MV1 F064.2
1 MV2 F068.2
MV3 F072.2
MV4 F076.2
MV5 F080.2
MVE F084.2"
MV7 F0B88.2
| mvs Fo92.2 -
MV9 F096.2 2
MV10 F100.2 Fi64.2
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PMC [ADDER MAINTENANCE . ' _ : FS15 ADDRESSES by FUNCTION

. Related input signal ) Related output signal
No. Function - Signal Address | AddressforTT | gignal | Address | AddressforTT
_ B name | forMT {"pgape | neapsz | . name | forMT {"ieap# | HeaD#2
38 | Axis move staius ~ | MD1 -[FoBa3 | F128.3
- {-output . MbD2 - | Foes.3 F132.3
) MD3 F072.3 F136.3
MD4 F076.3 F140.3
MD5 F080.3 | F144.3
MD86 F0B4.3 .. | F148.3"
MD7 F0B8.3 |Fi52.3
MD8 F092.3 F156.3
MD9 F096.3 F160.3
: ) : . MD10 F100.3 F164.3 -
39 - | Mirror image Mit G065.2. S G129.2 MMt F065.0 . - G129.0
Mi2 G069.2 G133.2 MMI2 F069.0 G133.0
MI3 G073.2 G137.2 MMI3 F073.0 ) G137.0
Mi4. G077.2. G141.2 MMI4 F077.0 G141.0
MI5. G0B1.2 " G145.2 . 1 MMIS F081.0 G145.0
Mi6 G085.2 - G149.2 MMI6 ‘F085.0 - G149.0
Mi7 - |1 G089.2 . G153.2 ‘MMI7 F089.0 - G153.0
Mi8 G093.2 ' G157.2 MMI8 F093.0 G157.0
Mi9 G097.2 G161.2 MMI® [ F0897.0 . G161.0
~ | MI10 - |1.G101.2 © - G165.2 MMI10 ‘| F101.0 G165.0
40 | Over travel *+L1 G064.0 ' G128.0 : - B
) : - | F+L2 G068.0 - G132.0
*+L3 | Go72.0 .. G138.0
*+L4 G076.0 G140.0
*+L5 G080.0 : G144.0.
*+L6 G084.0 ‘G148.0
*3L7 | Goss.o0 G152.0
|*+L8  |cos20 - G156.0 -
*+L9 G096.0 - G160.0
*+L10 G100.0 - .G164.0
*~L1 G064.1 ) G128
2  |Goes.1 © @132
L3 - | Go72.4 . G136.1
*—L4 | G078.1 . G140.1
*~L5 G080.1 G144.1
*~ 6 Go084.1 G148.1
*7 .| Goas.1 - G152.1
*18 Go92.1 | - G156.1
*-19 G096.1 ‘G160.1
*~L10 G100 - G16441
41 | Chuck tail stock = | *TSB - - G030.7
| barrier . - . : .
42 | External | *+ED1 GoB4.2 Gizs2 | S R e SR
deceleration *+ED2 Go68.2 ~G132.2 ' .
*+ED3 Go72.2 G136.2
*+ED4 Go076.2 | G140.2
*+EDS G080.2 G144.2
*+ED6 G084.2 G148.2
*+ED7 G088.2 S @a182.2
*+ED8 | G092.2 G156.2
*+ED9 -1G096.2 G160.2
*+ED10 G100.2 - G164.2
|#-ED1 G064.3 G128.3
*—ED2 - G068.3 G132.3 )
*—ED3 Go723 - - G136.3
*ED4 G076.3 G140.3
*~EDS G080.3 G144.3
*~ED6 1G084.3 G148.3
*ED7 G088.3 G152.3
*_ED8 G092.3 - - G156.3
*~ED9 G096.3 . G160.3
*-ED10 ‘G100.3 G164.3
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PMC L ADDER MAINTENANCE » : : F515 ADDRESSES by FUNC770N

Related input signal Related output signal
No.|  Funcion | gjgnal | Address | AddressforTT | . gignal | Address | AddressforTT
. ) name for T HEAD #1 HEAD #2 name for M/T HEAD #1 I HEAD #2
43 | Interlock T G000.0 G096.0
*AIT G001.0 G001.0 | G049.0
*CSL GO000.1 . | GO0O.1 | G048.1
*BSL . 1 G0O1.1 G001.1 | G049.1
*IT1 G064.4 G1284
T2 . G068.4 - G1324
*T3 G072.4 . G1364
ML G076.4 ‘G140.4
| *ITS G080.4 G144.4
*T6 G084.4 G148.4
*T7 G0B8.4 G152.4
T8 Go924 | G156.4
*T9 G096.4 G160.4
) *T10 {61004 | G184.4
44 | Servo off *SVF1 | G0B4.6 G128.6
*SVF2. G068.6 G132.6
| *SVF3 G0726 |- G136.6
| *SVF4 . | G076.6 G140.6
*SVF5 G080.6 " G144.:6
*SVFé G084.6 G148:6
*SVF7 G0B8.6 . G1526
*SVF8 G092.6 G156.6
*SVF9 G096.6 - .G160.6
*SVF10 G100.6 G164.6 1 .
45 - | Control axis DTCH1 - G064.7 | G128.7 MDTCH1 = | F084.7 F128.7
removal DTCH2 G068.7 - G1827 - |MDTCHZ2 F068.7 © F182.7
: | DTCH3 G072.7 : G136.7 MDTCH3 F072.7. F136.7
DTCH4 G076.7 G140.7 { MDTCH4 F076.7 F140.7
DTCHS G080.7 C G144.7 MDTCHS F080.7 F144.7
DTCHS. G084.7 G148.7 MDTCH6 F084.7 - F148.7 ~
DTCH7 G088.7 - G152.7 MDTCH7 F088.7 F152.7
DTCHS G092.7. : G156.7 MDTCHS F092.7 - F156.7
DTCHg G096.7 G160.7 - | MDTCH9 F096.7 F160.7
DTCH10 G100.7 G164.7 MDTCH10 | F100.7 F164.7
46 | Axis switching | AXC1 C041.0 :
: : AXC2 G041.1
AXC4 G041.2
47 | Memory KEY1. G0D5.4 G100.4
protection key KEY2 G005.5 .. G100.5
’ KEY3 -1 G005.6 G100.6
: KEY4 GO005.7 , G100.7. . - :
48 | Extemnal input / EXPUN G032.0 G112.0 RPBSY F007.4 - F102.4
output command | EXRD. G032.1. | - Gii12.1 S . .
EXSTP G032.2 Gli2.2
49 | External work WN1 G019.0 G0198.0 | GO67.0
" | number search WN2 G019.1 G019.1 | GO67.1
' WN4 G019.2 G019.2 | G067.2
WN8 G019.3 G019.3 | GO67.3
: WN16 G019.4 G0194 - | GO67.4 :
50 | Extemnal data EOREND | G032.5 G1125° - | EOSTB F032.7 - F112.7
input / output .| ERDRQ G032.6 G112.6 | EIREND F0325 F112.5
EISTB Go32.7 G112.7 | ESEND F007.5 F003.5 |FO051.5
ElA0 ~ G033 G113 - | EOAD ~ F033 F113
EIA7 ‘ . EOA7 ' .
EIDO ~ G034 ~ ‘G114-G118 | EODO ~ FO34 ~ F114 ~F119
EID47 G039 EOD47 F039
EIHEAD . - G1124 EOHEAD Fi12.4
51 | Skip function SKIP1 G000.3 G000.3 | G048.3 »
RS BN SKIP2 G001.5
SKIP3 G001.6
SKiP4 G001.7
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" PMC LADDER MAINTENANCE _ ‘ L FS15 ADDRESSES by FUNCTION

. Related input signal Related output signal
No. Function. - - Signal Address Addressfor TT " |  gignal | Address Address for TT
_ | name for MIT [“heap#1 | HEAD #2 name for T "hEap#1 | HEAD #2
52 | High-speed skip, : : HDOO - |F047.0 F107.0
] high-speed ! - HDO1 F047.1 F107.1
measuring o - |HDO2 F047.2 F107.2
position reach . : E : | HDOS3 . F047.3 o
signal output ’ T HDO4 F047.4 - F107.4
: : : HDO5 - F047.5 F107.5
L HDO6 F047.6 Fi1076 -
53 | Custom macro UNIT. | G000.2 G000.2 | G048.2 | UOOOO ~ F048 ~ F032 ~ | FO80 ~
' Uiooo ~ G048 ~ G032~ | G080~ | - UO031 © FO&1 FO35 F083
- UI031 G051 G035 G083 | UO100 ~ | FO52 ~ FO36 ~ | F084 ~
UHoo - G052 ~ G036 ~ | G084 ~ UQO13t - FO55 F038 FOB7
U3t | - G055 G039 G087 | U0200 ~ FO56 ~ F040 ~ | F088 ~
U200 ~ G056 ~ G040 ~ | G088 ~ Uo231 F059 F043 F091
U231 G059 G043 G091 | UO300 ~ FO60 ~ FO44 ~ F092 ~
Ui300 ~ G060 ~ G044~ |GO92~ | - UO331 | F063 F047 F095
- U831 | - G063 G047 G095 i ’ ’
54 -| Tool AET1 - | G001.2 G001.2 | G049.2 .
measurement AE2 G001.3 . | GO01.3 | G049.3
o AE3 G0014 [GO01.4 |GO494
v PRC - |eooss | Gio1.0
55 | Direct input of GOQSM G028.7 G028.7 | G076.7
- | offset Va'g% " lwoasM | Go286 |G028.6 |GO76.6
measure - |woSET. |Go26.7 |G026.7 |G074.7
+MIT1 G066.0 G130.0
-MIT1 G066.1 . G130.1
+MIT2 G070.0 - G134.0
-MIT2 G070.1 G134.1
+MIT3 G074.0 G138.0°
-MIT3 G074.1 G138.1
+MIT4 R G142.0
-MiT4 G142.1
+MITS ! G146.0
-MITS - : - G1464
+MIT6 : G150.0
-MITE6 A G150
+MIT7 ] G154.0
-MIT7 G154.1
+MIT8 G158.0
-miTs | ' G158.1
F+MITO . G162.0
~MITS : ) G162.1
+MIT10 ‘ . G166.0
~MIT10 ‘ G166.1 ’ _
OFNo~ |Go28 _ |Go2s |Go76
OFNS |-
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£S15 ADDRESSES by FUNCTION

APPENDIX

PMC LADDER MAINTENANCE
Related input signal Related output signal
No. Function Signal Address | Address for TT Signal Address | Addressfor TT
~ name for MT "Heap# | heapsz | name for MT  [THEAD#1 | HEAD #2
56 | Tool life TLRST G010.7 |[GO010.7 |GO058.7 | TLCHA F007.6 F003.6 |FO051.6
* . | management TLSKP G009.7 | GO009.7 |G057.7 | TLCHB - F007.7. | F003.7 |FO051.7
- TLO1 G009.0 |G009.0 |G057.0 ’ :
TLO2 G009.1 G009.1 | GO57.1
TLO4 - G009.2 | G009.2 | GO57.2
TLO8 G009.3 | G009.3 | GO57.3
TL16 G0092.4 |G009.4 |GO57.4
TL32 G009.5 . | GO09.5 | GO57.5
TL64 G009.6 . | GO09.6 | GO57.6
TLi28 G043.7 o .
1 TL256 G042.0
TL512 G043.6
*TLVO G155.0
*TLV1 G155.1
| *TLv2 G155.2
*TLV3 G155.3
*TLV4 1G1554 .
*TLVS G155.5
*TLV6 .~ | G155.6
*TW7 G1585.7
*TLV8 G154.0
. . *TLVS G154.1
57 | Tool retract & TRRTN G031.1 TRSPS F044.5
recover TRESC G031.0 TRMTN F044.4
(15-T/15-M) TRACT F044.3 -
58 | Toolretract& | TRESC G1274#0 TRACT i F110#3
recover (15=TT) | TRRTN G127#1 | TRMTN F110#4
TRHD1 . G127#2 TRASPS F110#5
TRHD2 G12743 :
59 | Software 1) G003.0 80 F129.0 .
operator's panel | (H) G003.1 HO F129.1
' () G003.2 JO Fi129.2
(D) G003.3 MDIO F129.3
(T) G003.4 {TO F129.4
(MEM) G003.5 MEMO F129.5
(EDT) G003.6 EDTO F129.6
(ZRN) G002.7 ZRNO F128.7
(+J1) G065.0 +/10 F136.0
(+J2) G069.0 +J20 F136.2
(+J3) G073.0 +J30 F136.4
(+J4) G077.0 +J40 F136.6
(+J5) G081.0 +J50 F138.0
(+J6) G085.0 +J60 F138.2
(=J1) | G065.1 -~Ji0 F136.1
(—J2) G069.1 -~J20 F136.3
(—J3) G073.1 -J30 F136.5
(~J4) G077.1 -—J40 F136.7
(=J5) G081.1 450 F138.1
(~J6) G085.1 -J60 F138.3
RT G006.7 RTO F132.7
HS1A GO011.0 HS1AQ F131.0
HS1B GOo11.1 - HS1BO F131.1
HS1C Go11.2 HS1CO F131.2
HS1D G011.3 HS1DO F131.3
MP1 G006.2 I MP1O . F132.2
MP2 G006.3 MP20 F132.3
MP4 G006.4 { MP40 F132.4
ROV1 G006.5 ROV1O F132.5
ROV2 G006.6 ‘ROV20 F132.6
*WNO~ - | G014~ *JV0O ~ F134 ~
*JV15 G015 *JV150 F135
*FV0 ~ Go12 *FV0O ~ F133
*FV7 : . *FV70
BDT1 G004.2
SBK G004.3 BDTiO F130.2
MLK G004.7 SBKO F130.3 .
DRN G004.1 MLKO F130.7
KEY1 G005.4 DRANO F130.1
KEY2 G005.5 KEYO F131.4
KEY3 G005.6 SPO F128.5
KEY4 G005.7 OPUO ~ F137
=SP G000.5 OPU7
© ‘FA-021209/ 01
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PMC [ ADDER MAINTENANCE S FS15 ADDRESSES by FUNCTION

L Related input signal Related output signal
No. [ Function Signal Address |~ AddressforTT |  signal Address | Addressfor TT
, : name for MT " [gan #1 [ HEaD#2 | name forM/IT [Theap# | HEAD #2
60 | Run hour display | TMRON - - | G008.7 G008.7 B
61 | Parts count e : | PRTSF F043.6 F012.6 | F0B0.6
display ) .
62 | Key input G128 ~
: G139 : o
63 | Index table *BECLP G018.7 ’ : BCLP F007.1
indexing’ *BEUCL G019.86 : - | BUCLP F007.0 -
64 | Turret axis *TECLP G030.3 | : o |TCeLp F043.1
control Lo |F*TEUCL G030.2. TUCLP - | F043.0
e ‘TDIR1 G030.0 . i v
TDIR2 G030.1
65 | Synchronous/ SYNC1 G066.2
: independent SYNC2 G070.2
switching SYNC3 | G074.2
‘ o SYNC4 1G078.2
SYNC5 | G082.2
SYNC6 -~ |G0B6.2
SYNC?7 G090.2
‘SYNCS8 G094.2 -
SYNC9 . | G088.2
. SYNC10 G102.2
66 | Parallelaxis - PK1 G065.4
control PK2 G069.4
PK3 G0734 -
PK4 G077.4 .
PK5 G081.4 .
PK6 G085.4
- PK7 G089.4
PK8 G093.4
HPK9 G097.4
PK10 G101.4
‘67 | Twin table control | (SYNC1) .| G066.2
/ simple (SYNC2) | G070.2
synchronous (SYNC3) G074.2
control (SYNC4) G078.2
(SYNC5) | G082.2.
(SYNCB) G086.2
(SYNC7?) G090.2
(SYNCB) . | G094.2
(SYNC9) G098.2 -
» (SYNC10) | G102.2 ; ,
68 | Simple - | SYNER - F153.1
synchronization ) : - .
.| control - ]
69 |Toolpost =~ [IHEAD1 * - - G110.0 -
selection IHEAD2 G110.1 i :
70 | Tool post ' ; . TICHK -~ - F120.0
- | interference check ‘ c. . : .
71 | Override OMEP G010.6 SPAO | FO42.4 -
play back OME G010.5 , SPBO F042.5
. SPA G029.0 SPCO F042.6
SPB - G029.1 ,
. ) SPC G029.2
72 | Depth—of—cut CDVO ~ Go27
override of CcDv7
canned cycle
for lathe o - o TR
73 | Rigid tap RIO ~ G024 ~ |G024-~ |GO72~ |RTAP | F0404
RH2 | G025 G025 | . G073 | RSPP F155.0
SPSTP G026.0 G026.0 RSPM F155.1
GS1 G026.4 - G026.4 RSPC F155.2
Gs2 G026.5 G026.5 :
GS4 G026.6 G026.6
RSPR G148.3 | G026.1 | GO74.1
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FS15 ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE

Related input signal Related output signal
No. Function Signal | Address | AddressforTT Signal Address | Addressfor TT
name for /T [TReap#1 | Heap #2 name for MT  [THEaD#1 | wEAD #2
74 | Retrace RBVS. G029.4 1 RVSL F044.2
75 | Play back TCHIN G002.3 MTCHIN F002.3
76 | Chopping *CHLD G044.7 :
function *CHPO G044.0
e *CHP2 | | G044.1
*CHP4 -] G044.2
*CHP8 G044.3;
77 | Override TCHOVR G031.7 (SPAQ) F042.4
play back STFOVR ' | G031.6 {SPBO) ‘F042.5
STSOVR G031.5 (APCO) F042.6
(SPA) G029.0
(SPB) = |G029.1
R . .| (8PC) G029.2 i
- 78 | Axis control r | MSBK1 G384.7 G384.7 CNCA1 F066.7 - F130.7
by PMC CD1X0 ~ G385 G385 DEN1 F066.6 F130.6
) CD1X7 |- : BUF1 F066.5 F130.5
FD1X0 ~ G386 ~ G386 ~ G387 .
FD1X15 G387
DT1X0 ~ G388 ~ GSBB ~ G391 |
DT1X31 G391 .
L PMCA1 - G066.7 - G130.7
istaxis 4 |RST1 G066.6 G130.6
STP1 G066.5 G130.5
SBK1 G066.4 G130.4
PCAX1 G066.3 G130.3
VCSKP1 G067.6 . G131.6
OV1X0 ~ G368 G368
OViX7 |
( |vsBk2 |G3s27 G392.7 CNCA2 | Fo70.7 F134.7
CD2X0 ~ G393 ) G393 DEN2. F070.6 F134.6
CD2X7 | . - BUF2 F070.5 F134.5
FD2X0 ~ G394 ~ G394 ~ G395 k
" FD2X15 G395 . ’
DT2X0 ~ G396 ~ - G396 ~ G399
DT2X31: G399
2nd axis { | PMCA2 G070.7 G134.7"
RST2 G070.6 G134.6
STP2 G070.5 G134.5°
SBK2 G070.4 G134.4 .
PCAX2 | GO070.3 ’ G134.3
VCSKP2 G071.6 G135.6
QvV2X0 ~ G369 G369
ov2X7 1. )
[ ImsBks | Ga00.7 G400 CNCA3 | F074.7 . F1387
CD3X0 ~ G401 G401 DEN3 - F074.6 -F138.6
CD3x7 ) . BUF3 FO74.5 .F138.5
FD3X0 ~ G402 ~ G402 ~ G403 : R
FD3X15 G403 .
DT3X0 ~ G404 ~ G404 ~ G407
DT3X31 G407 G387
\ " | PMCA3 G074.7 .
Srdaxis 1 |gsrs GO74.6 G138.6
STP3 G074.5 G138.5
SBK3 . G074.4 G138.4
PCAX3 G074.3 G138.3
VCSKP3 G075.8 G139.6
ov3X0 ~ G370 G370
] ovax7
FA-021209 / 01
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PMC LADDER MAINTENANCE - ___ FS15 ADDRESSES by FUNCTION

: . Related input signal ) ) Related output signal
No. Function Signal . | Address. |. Addressfor TT Signal | Address | - Addressfor TT
_ S name for MT [“ngap#i | weapsz | name | forMT [Tagaps | HeAD #2
78 | Axis control (| MSBK4 . 1G408.7 | ... G408.7 | CNCA4 - . | FO78.7 F142.7
by PMC CD4X0 ~ G409 G409 .| DEN4 F078.6 F142.6
CD4xX7 | - BUF4 F078.5 - +F142.5
FD4X0~ |G410~ . G410~ G411 . [ -
FD4X15 G411 : L
DT4X0 ~ G412 ~ G412 ~ G415
. DT4X31 G415 I
4thaxis < |pMmca4 Go787 | G142.7
: RST4 G078.6 - G142.6
STP4 G078.5 G142.5
SBK4 G078.4 G142.4
PCAX4 G078.3 G142.3
VCSKP4 G079.6 - G143.8
OV4X0 ~ G371 G371
: L ov4x7 , ‘ .
Axis control [ |MSBK5 - | G416.7 G416.7 CNCAS' F082.7 F146.7
| by PMC CD5X0 ~ G417 ) G417 .| DEN5S F082.6 “F146.6
. . CDsX7 ] ) BUF5 FoB2s5 | . F1465
FD5X0 ~ - | G418~ - G418 ~ G419 '
FD5X15 G419 _
DT5X0 ~ G420 ~ . G420 ~ G423
| DT5X31 G423 :
6th axis . PMCA5 G082.7 G146.7
RST5 G082.6 - G146.6
STPS G0825 - G146.5
SBK5 G082.4 G146.4
PCAXS5 G082.3 G146.3 -
VCSKP5 G083.6 G147.6
OV5X0~ | G372 G372
L OV5X7 :
(| MSBK6 G424.7 -G424.7 .. |CNCA6 F086.7 F150.7 -
CD6X0 ~ G425 - G425 ‘| DEN86 F086.6 - F150.6
CD6X7 ) - |BUF8 F086.5 F150.5 -
FD6X0 ~ G426 ~ G426 ~ G427 ;
FD6X15 G427 :
DT6X0 ~ . | G428 ~ G428 ~ G431
, DTEX31 | = G431 :
6th axis PMCAS G086.7 G150.7
W RST6 G086.6 G150.6
STP6 G086.5 " G150.5
SBK6 G086.4 o G150.4
PCAX6 . |G086.3 | G150:3
VCSKP8 G087.6 G151.6
OVeX0 ~ G373 G373 |
L OVvexX7 i
(| MSBK7 G432.7 G434.7 CNCA7 F090.7 F154.7
CD7X0 ~ G433 . G433 DEN7 F090.6 F154.6
CD7X7 | BUF7 F090.5 . 'F154.5
FD7X0 ~ | G434 ~ G434 ~ G435 : )
FD7X15 G435 : .
DT7X0 ~ G436 ~ G436 ~ G439
. DT7X31 | - G439 .
7thaxis 4 | PMCA7 - G0920.7 [ G154.7
RST7 G090.6 . G154.6
STP7 G090.5 G154.5
SBK7 G090.4 G154.4
PCAX7 G090.3 G154.3
VCSKP7 G091.6 - G155.6
OV7X0 ~ G374 G374
L oV7X7 :
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PMC LADDER MAINTENANCE ‘ : : FS15 ADDRESSES by FUNCTION

) Related input signal ) Related output signal
No. Function Signal | Address | AddressforTT | . gignal | Address | Addressfor TT
. hame for MIT - ["Hgap#1 | HEAD#2 | Dame for T "heape1 | HEAD %2
78 | Axiscontrol [ | MSBK8 G440.7 - (G440.7 CNCAS8 F094.7 Fi58.7
by PMC -—| cDaxo=—| G441 —G441 - | DENB F094.6 " F158.6
’ : CcD8X7 ) BUF8 | F094.5 i F158.5
FD8X0 ~ G442 ~ . G442 ~ G443 .
FD8X15 G443
DT8X0~ | G444 ~ G444 ~ G447,
L DT8X31 G447
‘8thaxis | |pucas | Go9a7 . G158.7
| |RST8 G094.6 G158.6
STP8 G094.5 G158.5
SBK8 | G094.4 G158.4
PCAX8 | G094.3 |. G158.3
VCSKP8 G095.6 G159.6
oveXo~ -|@37s | G375
- Oovex7 | .
r | MSBK9 G448.7 G48.7 CNCA9 F098.7 F162.7
CD9X0 ~ G449 - G449 DENS F098.6 : F162.6
'~ CD9X7 © | BUFg F098.5 F162.5
FD8OXO0 ~. G450 ~ G450 ~ G451 :
FDOX15 G451 ,
DTaX0 ~ G452 ~ G452 ~ G455
DTax31 G455 | - ’
othaxis 1 |PMCA9 G098.7 G162.7
RST9 | G098.6 . G162.6
STPO G098.5 G162.5 .
SBK9 G098.4 . G162.4
PCAX9 G098.3 G162.3
VCSKP9 G099.6 G163.6
OVvaxo ~ G376 G376
L ovexr | - :
r | MSBK10 | G456.7 G456.7 CNCA10 - |Fi102.7 F166.7
CD10X0 ~ | G457 G457 DEN10 F102.6 F166.6
CD10X7 . BUF10 . | F1025 F166.5
FD10X0 ~ | G458 ~ - G458 ~ G459 . '
FD10X15 G459 )
DT10X0 ~ | G460 ~ G460 ~ G463
: DT10X31 - G463 |
. 10thaxis < |PMCA10 |G102.7 G166.7
. RST10 G102.6 G166.6
STP10 G102.5 G166.5
SBK10 G1024 |- G166.4
PCAX10 G102.3 G166.3
VCSKP10 | G103.6 G167.6
OV10X0 -~ | G377 G383 -
L oviox7
FIN1TX G046.4 G110.4 I MFiIX | F046.0 F106.0
FIN2X G046.5 G110.5 - MF2X F046.1 " F106.1
FIN3X G046.6 G110.6 - | MF3X - | F046.2 -F106.2
OVAO ~ G383 G383 | AF1X0 ~ F141 F103
OVA7 AF1XT » _
' ; AF2X0 ~ F142 F104
AF2X7 ' :
AF3X0 ~ F143 F105
' o AF3XT |
7¢ | PMC axis control | Refer to No.78,Axis control by PMC
speed cornmand
.| 80 | Hypothetical IMGY - G157.3
-~ | axis control '
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PMC LADDER MAINTENANCE _ ’ ' ES15 ADDRESSES by FUNCTION

Related input signal Related output signal

No. Function Signal | Address | Addressfor TT Signal | Address | AddressforTT
: | name for /T “ [Thgap#1 | HEAD#2 |  Name for MIT "HgaD#1 | HEAD #2
81 | Axis selectionat | *ACTF1 G067.4 - G131.4
| —-_|-the.actual seed *ACTF2 G071.4 G135.4
display *ACTF3 G075.4 G139.4
) *ACTF4 G079.4 G143.4
*ACTF5 G083.4 G147.4
*ACTF6 G087.4 G151.4
*ACTF7 G091.4 G155.4
*ACTF8 G095.4 . G159.4
“ACTF9 G099.4. G163.4
: . *ACTF10 G103.4 o G187.4
82 | NC window WHEAD : G111.0 BGEDT F043.3 F120.4
83 | Remote buffer RMTIO G152.0 RMTOO F152.0
L | RMTI Gis21 | B RMTO1 F152.1
| RMTI2 G152.2 | RMTO2 F152.2
RMTI3 G152.3 i RMTO3 F152.3
RMTI4 . | G152.4 ' ‘ -1 RMTO4 F152.4
RMTI5 G1525 - | - | BMTO5 . | F152.5
RMTI6 G152.6" - ' RMTO6 F152.6
L RMTIZ | G152.7 T | RMTO7 F1562.7
84 .| Load meter SPA -1 G029.0 ‘ R i
. display . . - | SPB 1 G029.1.
ST - .| 8PC G029.2
.85 | Serial interface”- | SPLDS G047.5
| spindle load i i
meterdisplay
switching
function : . .
86 | Position switch . ! - | PSWO1 F165.0

function - ~ : : L PSWo2 F165.1
‘ . o PSWO03 . F165.2
PSW04 - | F165.3 -
PSWO05 F165.4 - .
PSWO06 F165.5
PsSwo7 F165.6
pPswos | F165.7
PSW09 | F164.0
- , PSW10 | F164.1
- | 87 | Electric gearbox | RTRCT G042.4 . RTRCTF FO41.4
s e | EGBM1 F066.3
EGBM2 F070.3
EGBM3 F074.3
EGBM4 | F078.3
EGBMS Fo82.3
EGBM6 F0B86.3
EGBM7 | F090.3
EGBM8 | F094.3
EGBMQ F098.3
EGBM10 F102.3

88 | Function for . EUIO0 ~ G144.0 ~ EUO00 ~ F166.0 ~
| separating UIUO EUNMS | . G145.7 ' : . EUO15 | F167.7
used in user pro- o i . . 1o
grams and P—
code programs . : .
89| High~precision - |-~ - | = : LT - | MHPCC F131.6

contour control . ; EXHPCC | Fi31.7
‘by 64-bit RISC - S i . : :
processor
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_FS0 ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE

C. FSO PMC Address List

This section contains the G and F address lists for the 0 controls. The list in this section is

LIST by FUNCTION which list's. all of the CNC functions possible for the 0 control.

C.1 List by Function

Function Signal name Symbol T | M Address
N A ; MVX, MVY, MVZ, MV4 O
Axis moving state | 5yis moving signal [ _ F188.4 to F188.7
output [MvX, MVZ, MV3, MV4 [ O ,
Mirror image check signaj - JMMH , MMI2 O F158,0, F158.1
Mirror image check signai IMMH, MMI2, MMI4 - O "i:ggg F158.1,
Mirror image . - i
. Mirror image signal !Mlx, Mz O G120.0, G127.1
T ) G127.0,G127.1,
Mirror image signal IMIRX,_ MIRY, MIR4 -‘ | O Gi127.7. - -
Follow—up Follow—up signal J*FLWU Q| O [G1045
Servo off , SVFX, SVFZ, SVF3, SVF4 | O .0
. {mechanical Servo off signal - g‘: ggg’ g;‘gg;’

* [handie) ' SVFX, SVFY, SVFZ, SVF4 O |G105.2, G105.
Position switch | Position switch signal PSWOltoPSWI0 © | O | O 1301910,
ignore~the-fourth— | Ignore-the-fourth—axis— . y
axis-signal signal NG © [x004.7
Cancel-the~Z—-axis |Cancel-the-Z-axis ' .
command signal command signal ZNG O |@103.6

Servo axis synchronization ' o :
alarm signsl SYNAL 1O [F192.7
Sim e { Signals to select the slave. - g;‘mgx SYNCZ, SYNC3, - O 5237.0 to G237.3
p axis for simple synchronous 4
|synchronous .
" |eontrol control - SYNC4 O |G237.3
Signal for selecting the : e . .
manual feed axis for simple ~ [SYNCJ  |G133.6
synchrenous control
Synchronization control start [PK1M, PK2M, PK3M, . ey gg‘gg;
sngna!s {tool post 1)‘ PK4M, PK?M G238 4
Synchronization control start A (51438.0, G1438.1,
| signals {tool post 2) PKIS. PK2S, PK3S, PK4S| @ | 514380 G1438.3
Axis recomposition
~ | Synchronization control start [SYN1M, SYN2M, SYNaM, | o | Gaar.0, Gagr 1
signals (tool post 1) SYN4M, SYN7M ‘ : 6237. 4’ =
Synchronization control start |SYN1S, SYN2S, SYNSS, ® G1437.0, G1437 .1,
signals {tool post 2} SYN4S ; _ 51437.2, G1437.3

FA-021209 /01
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PMC L ADDER MAINTENANCE

FS0 ADDRESSES by FUNCTION

Function Signal name Symbol T Address |
L acs s © ISYN1OM, SYN20OM, _ F189.0, F189.1,
. L |psreconposiionsignale lsyNaoM, SYNeOM, | @ | [F189.2,F189.3,
0orp SYN7OM Fi89.4
_|Axis recomposition | Axis recomposition sngnals SYN10S, SYN20S, ps 1389.0, F1389.1,
. ' {tool post 2} SYN3OS, SYN4OS , F1389.2, F1389.3
Composite control start G1437.4, G1437.5,
signals o MIX1, MIX2, MIX3, Mix4 51437.7, G1437.6,
- Angular axis control-related G133.6
, ‘%’j%"c?éagfgggml Z—axis compensation NOZAGGC :
( ! ) movement signal . o * 62_37.5
Position signal e L e , ' | [F185.0t0 F165.7,
output (T series) Posmqn signal output signal [PX0to P)f?, PZ0 10 PZ? O |Fi67010F167.7
- |Cf axis control (T. . . : V R
lseries) | C-axis—off signal _|COFF O . G123.Q g
Emergency stop Emergency stop signal *ESP, *ESP O | O X0214, G121.4
: Servo ready signal SA 1o |o |F148.6
CNGC ready signal - — . ’
: CNC ready signal - MA O [ O [F149.7
, "+LZ |10 X0185
|Overtravel check | Overtravel signal i ]y % " . . |X020.0, X020.1,
| RNC N P S o [x020.2, X0203,
P [x020.4; X020.5
Stroke cﬁ.eck external setting [+LMX, +LMY, +LMZ, ~ 1290, G129.1,
. . 10 1G129.2, G129.3,
signals ~LMX, LMY, ~LMZ G120.4 G120.5
Stored stroke check - .
i | Stroke check release signal  |RLSOT O |G129.7
Stored stroke check select
signa) EXLM2 010 |G129.6
: Tool post interference alarm L
Tool post signal A TAL o | [Fis07
linterference check o) ot inien - k =
0=TTC ool post interference chec! -
_|©-=TTC) signal - |BOFF L lﬁso.s
Alarm signal AL 0|0 IFi4g.0
: , Battery alarm signal BAL O O F149.2
Alarm signal : - O [F159.010 F159.5
1 | ; , NEe O1o .
Absolute pulse coder battery (g, 44 BAL4,BAL7 BAL8
alarm signal ‘ O [F156.0 to F156.5
oo - *ITX, *ITY, "ITZ, *IT4 O 3128.0. 5128.1
-{interlock signal for each axis | by
519 , ITX, ITZ, IT3, IT4 (3128.2, G128.3
+MIT1, -M!T1 +MIT2 - X008.2, X008.3
-MIT2 Dt X008.4, X008.5

Start lockiinterlock

Imerlock signal for each axis
and direction

LMITX, “+MITY, “+MITZ,

G142.0, 51421,
G142.2, G142.3,

FA-021209 / 01

Rpyis X MITY, © la142.4. G142.5,
) ' ? S G142.6, G142.7
High-speed interlock signal  ["RILK | © [X008.5
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._F50 ADDRESSES by FUNCTION

PMC L ADDER MAINTENANCE
Function Signal name Symbol T|M Address
Start lock signal STLK' O 51201
Start lockfinterlock , _ : _
it interiock signal “ILK O |G117.0
‘ ~ | ~ la122.0, G122.1,
Mode selection’ Mode selection signal DNCI oo le1zrs
' ZRN ¢ |0 |e1207
Tool postselection | ) st selection signal ~ [TRT2, TRT2PC o | [|xoi83 G130
(0-TTC) A _ A .
o Cuiting feed signal CUT O | C. [Fi888
Status output signal -
o Canned cycle start signal FXST G |F1614
|VRDYoftalarm  |All-axis CRDY OFF alarm  |'GNVRY O |G123.0
ignore signal ignore signal - IGNVRY O G127.0
‘ TR PR G121.0, G121.1,
Feedrate qvemde signal : Oovi, *0Vvz, O\(d, ‘ova oo G1212 G121.3
| +X, X, +Z,-Z,+3,8,+4,| ~ |  |g116.2, G116.3,
_ Feed axis and direction —4 . | leti7.2,6117.3,
Jog . -
_|teediincremental | select signal X, =X, +Y, Y, +Z, -Z, +4, o G118.2, G118.3,
feed —d : ' Y lG118.2, G118.3
©{Jog feedrate override signal [JOV1 to JOV8 O |G104.010G104.3
Manual rapid traverse select . : ~
signal. F!T. O C,f G121.6
Manual handle feed axis -
~ | selection signal for Z axis SLHZQ' SLHZ1 O [6133.0, 61 3.1
: Manual handle feed axis HX, HZ, H3, H4 O | le1s7 61177,
Manual handle feed | selection signal HX, HY, HZ, H4 T o [e18.7,G119.7
Manual handle heed amount [MP1, MP2 O G117.0, G118.0
selection signal MP1, MP2 | & |G120.0,G120.1
. [Manual handle' Manual handie interrupt axis HIX, HIY, HIZ, HI4 O G126.0, G126.1,
 |interruption selection signal HIX, HIZ, HI3, Hi4 'S G126.2, G126.3
Manual reference position '
return selection signal ZBN Q| © (61207
Reterence position. ZRFX, ZRFZ, ZRFS, ZRF4 | O - |F168.0, F168.1,
establishment signal ZRFX, ZRFY, ZRFZ, ZRF4 ¢ |F168.2,F168.3
Mar)gal referen.ce - | Reference position return - ZPX, ZPZ, ZP3, ZP4 O F148.0, F148.1,
position return - ‘ compietion signal ZPX, ZPY, ZPZ, ZP4 O |F148.2, F148.3
. *DECX, *DECZ, “DEC3, o
" | Reference position return DEC4, : X018.5, X017.5,
deceleration signals “DECX, *DECY, *DECZ, o X018.5, X019.8 -

*DECA4,
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PMC [ADDER MAINTENANCE S S0 ADDRESSES by FUNCTION

Function - Signalname Symbol | T {M|  Address
Second reference position  |[£F2X, ZP2Z, ZP23, ZP24. O __[F161.0,F161.4,
[P retum completion signals ZPoX, ZP2Y, ZP22, ZP24 O ]F161.2, F161.3
2nd reference : ——
position return / 3rd, | Third reference position - ZP3X, ZP3Z, ZP33, ZP34 | O IF 169.0, F169.1,
4th reference return completion signals - [zpgx, ZP3Y, ZP3Z, ZP34 1o JF189.2,F169.3
|position return ; _ — ,
‘ ‘ Fourth reference position  |[Z74% ZP4Z, ZP43,ZP4d | O F169.4, F169.5,
retum completion signals *  [zpax, ZP4yY, ZP4azZ, ZP44 | ¢ [F169.6.F169.7
Manual data input start signal |DST SRS |F1 50.5
Feed hold lamp signal SPL o0 |F1-4a.4‘
Cycle starfiesd | Automatic operation signal = |OP O |0 [F1e87
hold [Feedholdsignal . |'SP o o let21s
‘ Cycle start lamp signal o sTL C {O |F1485
Cycle start signal. - CosT O |G |G120.2
Reset and rewind signal RAW OO [G1048
" |Resetting signal RST O | C [F148.1
Reset and rewind — - —
‘ Rewinding signal RWD - O | O |Fied8
, External resetsignal |ERS O 1O G127
Machine lock All-axis machine lock signal  |MLK GO 61174
Ory run Dsy run signal - |DRN O | O |e1s7
|Single block | Single block signal IseK O | C le11s4
Manial absolule | panual absolute signal ABSM o |6 [e1272
Optional block skip / ; : ‘
|addition of optional | Optional block skip signals  |BDT1, BDT2 to BDT9 o |o [ghsd ot
- |block skip : R po : o
o Program restart signal SRN ORES] IG'I 03.0
_|Program restart. - . Nay . ' .
« 9 m - .| Program restart under way - SENMY olo IF188'4
: : signal . . : - '
 |DNC operation DNC operation select signal  |[DNCI O|C |G127.5
, i v O F289.0 to F289.7
1 Otgpui signals Jor remote. . IRMTDOO to RMTDO7 I
Romote buffer buffer . - O |F290.0 10 F290.7
DI/DO signals Inout sianals for o -
~ | signals for remote RMTDIOto RMTDIZ | O | & |G239.010 G239.7
In-feed control | 'f-feed controlcul-in start e ] | % |ees7e
_ slgnal
_ |Thread cutting - Thread cutting signal THRD oo |F1e8.3
.. | Polygon synchronization : B ~1  leen
Polygonal igmmg | under way signal PSYN . 1O F160.7
Fi-digitfeed . |F1-digit feed select signal  [F1D O |a140.7
Hapiq traverse Ffapid raverse override ROV1, ROV2 : o | o letisr, 61177
override. signal . .
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PMC LADDER MAINTENANCE __FS0 ADDRESSES by FUNCTION

- Function Signal name Symbol TIM Add,ressv

" » N G121.0, G121.1,

OV1,70V2,"0V4,"0V8 | O |.O |51512) g1213

Feedrate override | Feedrate override signal ' .283;2’ '28\3?28 O g:}gg’ g}}gg’
*AOVR186, *AOVR32, o G140.4, G140.5,

_ *AOVR64, *AOVR128 G140.6, G140.7 -
Rapid traverse - Rapid traverse override B : G116.4, G116.5,
override B signal ROV1D, ROV2D, ROV3D | O G1166 -
Override cancel Override cancel signal ovc . O O |6126.4 _

| "+EDCX, *+EDCZ, o | |e1880,G1884,
~ [I~EDCX,*-EDCZ - G138.3, G138.4
External | External deceleration sianal -
deceleration Xiernal decsieration signal - . gDCX, *+EDCY, G138.0, G138.1,
. ‘ "+EDCZ, *-EDCX, O |G138.2,G138.3,
"-EDCY, "-EDCZ G138.4, G138.5
In-position check | In—position signals INP1 to INP4 O | G [Fi84.0to F184.3
Error detect Error detect signal IsMz O G126.6
Signals output : :
according to the Signals output according to N o '
speed or travel the speed or travel along an giggl S.PDSZ’ SPDS3, © g ggg ::gg;
" lalong an axis {M axis ) o :
series) . - B
, ~ [Ti1i0T28 O F153.0 to F153.7
Tool function code signals
T - [T11toT48 & |F183.0to F156.7
Tool function strobe signals  [TF - O O [F150.3 .
Second auxiliary function B0 to B31 O | |[Fe760t0F279.7
code signals B11 to B38 | C-|Fi55.0 to F154.3
Second auxiliary function - - BF 1O F150.7 .
strobe signals BF1, BF2 O [F150.7, F150.6
. F154.7, F154.6,
Deqode M signals MO0, MO1, M02, M3C O. F154.5 F154.4
. _ - [F151.0, F151.1,
Miscellaneous . i F151.2, F151.3
function / 2nd ; : - [M11,M12, M14, M18, a g
auxiliary function Miscellaneous function code M21, M22, M24. M28, olo F151.4, F151.5,
St e signal M31 M32 M34. Mas F151.6, F151.7,
- e T |F157.0, F157.1,
_ ' - |F157.2, F157.3
Miscellaneous function ~
strobe signal MF O 1 G [F150.0
End signal FIN O {C |Gi120.3
Distribution end signals |DEN G | O |F149.3
Passing point signal ~ |DEN2 O F149.6
' ' F152.0, F152.1,
. ' ' . S11, 812, 814, S18, 521, F152.2, F152.3,
Spindle-speed code signals |g,,' g4’ gog O 1 © |F1524. F152.5.
: ‘ F152.6, F152.7
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PMC LADDER MAINTENANCE _

50 ADDRESSES by FUNCTION

Function Signal name Symbol T|M Address
Miscellaneous Spindle-speed strobe A <
|unction/2nd | SPRES7SP IsF o | o [F1s0.2
auxiliary function ST -
Auxiliary function | »\,iary function lock signal |AFL O | O |ai037
Tock -
. F193.0, F193.1,
© M1t m2i2, M214,M218,| | [E1992.E1983,
2nd M {funclion code signal _ |M221, M222, M224, M228,| O | O F193.6' F1 93‘7’
M231, §M232, M234, M238 F19 470’ F19 4‘ 1 .
D : ‘ F194.2, F194.3
2’:)‘;]’::?]‘:"?8 b » - F194.4, F194.5,
single block | M311, M312, M314, M318, N Srepdibiedl
' ’ 3rd M function code signal  |M321, M322, M324, M328,| O | C F195'2’ F%Qsﬁs’
© 0 [M331,M332, M334, M338 | - F195‘ 4f Fi 95‘5’ :
- A F195.6, F195.7
2nd, 3rd M function strobe  |\ueo ea olo IF 157.4, F157.5
signai o - S
| Miscellaneous function - g
completion signal MFIN ©10 'Gﬁsp :
2nd, 3rd M function ' . .
completion signal MFIN2, MF!NS 010 IG134A, G134.5
External operation signal for |- o
_ high—speed interface E,F O F150.1
High-speed 2nd auxiliary function BFIN o] Jensz.
M/S/T/B interface | completion signal  |BFIN1, BFIN2 O le115.7, G115.6 .
| Tool function compietion - |
signal TFIN O | 61153
Spindie function completion ‘ .
signal . SFIN 0|0 lensa2
External operation function . ey
completion signal EFIN © [G1154
Waiting M code - | WWaiting signal WATO ® | |Fi608
{0-TTC) No-wait signal INOWT ® G133.1
Spindle enable signal |ENB O | O [F140.4
B @] G118.2, G118.3
. GR1, GR2 -
; | Gear selection signal O |G123.2,G123.3
Spindle speed - ' _
control |GR10, GR20, GR3O o g}ggg, G1§2.1 .
Spindle speed override. . . . G103.3, G103.4,
signal | SPA.SPB,SPC,SPD | O | IGi035,G103.2
Spindle speed override - _ o G103.3, G103.4,
signal SPA, SPB, SPC © lai03s
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PMC LADDER MAINTENANCE

Function Signal name Symbol . T|M Address
812-bit code signal "|IR0O10 to R120 O | O F172010 F173.3
Spir;d!;e speed Spindle speed arrival signal - |SAR O | O |G120.4 -
control
L Spindle orientation signal . |SOR O |5 |G1205
Spindle stop signal ['8STP _ O |G |G1208
| oy commzd seh SLSPA, SLSPB ® | [o1332,61333
Spindie speed . .
conrol for 0-TTC :Sg‘;',e feedback select SLPCA, SLPCB ® | [51333.2,G1333.3
. _ ‘Spindle command signal; COSP @ F180.5
Spindle speed Spindle fluctuation detection
fluctuation detection | atarm signal SPAL o F154.0
Actual spindle : . ' i
speed otuput (T Actual spindie speed signal [ARO to AR15 O F158.0 to F169.7
series) - ' A _ o
Spindle unclamp completion |, . -
signal - SQQPF O G123.4
Spindle clamp signal - SCLP QO F164.0
Spindle unciamp signal SUCLP O F164.1
Spindle positioning | Spindle stop complete signal [SPSTP - O G123.6-
(T series) Spindie clamp completion - ' :
QO "\,
signal ' SCPF O G123.5
Spindle orientation ' 1, ‘
completion signal 2P . : o F14s.2
Gear selection signal CTH1A CTH2A QO | O |G220.3, G229.2
Spindie contour control COFF | G123.0
change signal . lcon - O |G123.7
Clutch/gear signal (serial o8 CTHA O | O |6220.3, G229.2
: spindle) : :
Ge-contour cantrof Spindie contour.comrol . A -
change completion signal FSCsL © [F178.1
Cs contour contral axis ZP3 Q F148.2
reference position return :
completion signal ZP4 C |F148.3
individual spindle stop signal |'SSTP1, *SSTP2,'sSTP3| o | [S145.3, G145.4,
A S;:cr! lséealectmn signalfor2nd |-, o G1456
Mutti spindle Sgﬁé'seeleclton S|gna¥ for 3rd GR31 O G145.7
Spindle selection signal SwS1, Sws2, sws3 | O g]jg‘g' G145.1,
2nd position coder selection
signal . PC2SLC | O G146.7
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Functioh Signal name Symbol TIM Address
|ENB 1O O [F1494
1. - Spindie enable signal : F149.4, F184.2
|Spindle speed ENB2, ENB3 O lFigas *
control - o
| Gear selection signal GR10, GR20, GR30 10 g:gg.g,'mszj,
Sl roetendrection  laspm, RGSPP | © [F165.,F1e50
. Spindle-speed function code - : : : 4
' Spindle function strobe signal |SF - O | O F150.2
Rigid tapping signal RGTPN . O | O |e12341
- |Tapping retumn start signal  |RTNT O |e1236
Rigid tapping return i o :
gid tapping re Tgppmg return completion RTPT O IF1926
signal A
Spiqdle synchronous“cqntroiy SPSYC VO C le14s2
signal s .
Spindle phase synchronous o -
: control signal SEPHSQ ,O % 6146'3 '
_{Spindle Soi ' ; :
pindle synchronous speed .
synchronous control completion signal FSPSY G |0 F178.2
control .
Spindle phase synchronous |, _ .-
control completion signat FSPPH O | O [F1783
Spindle synchronous control ‘ AR
alarm signal SYCAL GRS 'f1 73.4
] : Spindle synchronous e
Conirolling the - polygon code signal SBRT ® a1 46.6
spindle speed ratio - - —
for serial interface | Serial spindle ‘ _ _
|spindles (0~TTC) synchronization polygon- RSMAX L J £189.7
: : signal o : .
1st spindle orientation : ‘ Y ’
; | external stop position "|SHADO0 to SHA11 (OF o g}:? g ,:g 2211-? ‘g’
e |command signal B S | IERT 1A Aty
Spindie orientalion P paa—— +— —

, nd spindle orientation : : ] ;
extemnal stop position SHBOO to SHB11 o110 g}:gg:g g:;gg’
command signal i | ’
Position coder return control ~1

Position coder signal PLCRVON OO jg105.7 .
feedback contrel o : w—————
function” osition coder feedbac : : |
direction selection signal KILALUS O 0 |e1056
' |Serial spindle Parking signal for 1st spindie PKES$1 ‘OV & jG138.6
simple synchronous ; i g
Joontro :;:fé‘l‘f signalfor2nd —lpipggp |o o [e1er
Serial spindle ‘Spindie simple synchronous : :
simple synchronous | = - o) ESRSYC O | O |G104.4
control g .
. APPENDIX



PMC [ADDER MAINTENANCE . FS0 ADDRESSES by FUNCTION
Function Signal name Symbol T|M - Address
Individual tool-change signal [TLCHI ] |F1 92.0
All tools’ life expired signal  [TLCHE G |F1 92.1
New tool select signal TLNW OG0 lF1 88.1-
Remaining {ool life expired R
signal TLCHB )] |F192.2
Tool change signal TLGH {0 | C |Fissn
{Tool life individual 1ol chang: ' ~ :
management nalvicual ool change reseél - i pa O |G140.4
signal . : .
TLSKP 1O 1 C jG140.0

Tool skip signal

Tool group number select

TLO1, TLOZ2, TLO4, TLOS8,

- |G138.0, G139.1,

FA-021209 / 01

olo (G139.2, G139.3,
signal TL16, TL32, TL64 ; G139.4, G139.5,
| ' , G139.6
Tool change reset signal TLRST - SRR |G139.7
] UO000 to UOD15, - ; [F162.010 F163.7
: : , Custom macro output signal 10 : ity
Custom macro v o ouipLt SINA 10100 to UO131 , Q F196.0 1o F199.7
, Custom macro input signal ~ {UI000 to UIO15 O | C |G130.0t0 G131.7
Interruption type interrupt signal for custom ~ | »
Jcustommacro  |macro o UINT O | O fa1403
Canned cycle (M
series) / Canned 2 , v
cycle for hoie Tapping signal TAP 10 | F1495
machining (T ‘
series) '
, Skip signal ' SKIP Q| O Xoos.7
Smalldiameter peck -
drilling cycle (M Small-diameter peck drilling ; -
series) cycle execution in progress  |PECK2 G Fi80.7
' signal ’
Extemal motion - External operation éignal EF O |F150.1
tunction (M series) . . .
Canned cycle Chamfering signal CDZ G G126.7
B axis clamp completion N -
signal - | BECLR O |G143.7
’ |ndex table indexing B axis Unclamp Signa' BUCLP O |F188.2
function (M series) | g axis clamp signal BCLP O |F188.3
' | B axis unclamp completion - |, : -
|signal BEUCP O 6143.6
Display and setling *LDSP O | G |G119.0
Display/seiting Renewal disable signal of ‘ 1
» relative coordinate DLK Q| 0© 61276
Run hour and paris | Required parts count : i
count display vreacv:hed signal PRTSF C | C [F1647
Graphic display /
Dynamic graphic | Drwing signal CKGRP Q| O |F1645
display
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PMC LADDER MAINTENANCE ._FS0 ADDRESSES by FUNCTION
Function Signal name Symbol T (M Address
~ | Software operator's. panel _ ; . ,
general-purpose switch P
signal (software operator's - OUT0to QUT7 O |G [F171.0to Fi171.7
panel signal) :

1Jog rapid traverse select’ S | R
signal (software operator's  [RTO Q| G [F178.8
panel signal} ‘

"| Feed hold signal (software

1 operator's panel signal) : SPO O |G 1787
Mode select signal (sofiware Caar F174.0,F174.1,
operator's panel signal) MD10, MDQO’;MMO o|© F174.2
Manual pulse generator feed [HXO, HYO, HZO, HZ4 @} 74 £

 |axis select signal (software — - ;1;2'3’ ::;2;‘5,
operator's panel signal) HXO, HZO, H30,H4O | O M .
Jog feedrate override signal - | - RN ~ :
(software operator's panel  [JV10, JV20, JV40,4V80 | O | O F175.0,F175.1,
: : ; F175.2,F175.3
signal) - ,
Mode select signal (software P S

- | operator’s panel signal) ZRNO. ' O - F174'3

| Dry run signal (software ; :
operator’s panel signal) DHNO, © O FI78.T

. | Machine lock signal . o
Software operator's | (software operator’s panal =~ [MLKO O | G F176.6
panel ‘ signal) e ) o
Single block signal (software I
operator's panel signal) SBKO © ‘C’_ F176.5

| Opticnal block skip signal : ‘ . _
(software operator's panel BDTO O | & F176.4
signal) , k ,

o - X0, =X0, +Z0, -Z0, ' ‘
Jog feed axis select signal +YO, ~YO, +40, —40 O : ;1;;3 2 ;;;
(software operator's panel - ' ' F 77‘ ' F 77' '
signal) o +X0, X0, +YO, YO, o 177.4,F177.5,
| , +Z0, ~Z0, +40, —40 , F177.6, F177.7
Rapid traverse override | -
signal (software operator’'s  [ROV10, ROV20 O | G [F175.4,F175.5
panel signal) ! ; .
| Program protect signal :
(software operator’s panel KEYC QO | G [F178.5.
signal) _
Feedrate override signal 1 '
. OV10, OV20, OV40, ~ [F176.0,F176.1,
(software operalor's panel ovao ONES F176.2. F176.3

| signal) ; : .

| select of magpnification of , , ,

-| manual pulse generator ; - :
(sohtware operator's panel MP10, MPZOZ O | O |Fi175.8,F175.7
signal)

' aﬂee;mory proleciiqn Program protect signal KEY OO |G122.3
APPENDIX C-10
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FSQ ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE
Function Signal name Symbol T M Address
Read/punch alarm signal RPALM 10 | O |F180.3
External readlpunch stop ‘ .
| signal EXSTP |G |O [et342.
' Ext?mlal 170 device | External punch start signal-  [EXWT 0|0 |G134.3
contro .
Background editing signal BGEACT 010 lF‘l 804
External read start signal EXRD O |10 lG134.1 B
| Read/punch busy signal RPBSY O | © [Fi80.2
: Input and run simultaneous ~ =
“[Simitaneous input | mode select signal - [STRD | © 1G140.5
_|and output o p— ' -
operations utput and run simuitaneous |, B
pere moda select signal _ST.WD © iG‘lflO.G
External program External program mput start _IMINP O . [c117.0°
input signal O |g120.0
. ::f;?aﬁﬁ ool XAE, ZAE O X008,0, X008. 1
Measuring position reached e
measurement (M | signals ’ X008.0, XO08. 1
|series) / automatic XAE, YAE, ZAE e X008 2" !
tool offset (T series) 3-¢
Skip function. . Skip signal SKIP 0| © |xo08.7 .
Multi-step skip o : : , X008.2, X008.3,
function Skip signal SKIP2, SKIP3, SKIP4 :k' X008.4
. L : o B F170.0, F170.1
‘Torque limit skip (T L . TORQ1, TORQZ, TORQS, ' !
|series) Torque limit reached slgn‘a‘l  [TORQ4, TORQ, TORGE' O E‘ggi figgg ,
input of tool offset - . » '
value measured A Puosition record signal - PRC O G103.6
‘ - | Tool offset write mode select S
| signal T |eoQsM , O » 6132.?
s HHMITY, -MITH, +MIT2, , X008.2, X008.3
Tool offset write signal e &) X008.4, X008.5
Tool offset number select [OFNO, OFN1,0FN2, | o, | [S152.3. 2132 é
. |signal OFN3, OFN4 ' Gi32.4
Input of tool offset. - —
value measured B | Workpiece coordinate
(T series) system shift value write WOSET 10 G133.7
SR signal 1
Workpiece coordinate
- | system shilt value write WOQSM O G132.6
mode select signal :
| Tool compensation number :
automatic selection disable  [TNFS O G132.5
signal
Grinding wheel Grinding wheel diameter
diameter automatic |automatic compensatlon . |GWLF * |F165.3
compensation signal’
FA-021209/ 01 C11
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FSO ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE

Function

Signal name Symbol T (M ‘Address
Axis control command signal |ECOA to ECBA, ECOBto | - | ~ |G211.010 G211.8,
(PMC axis control ) |EC6B ‘ “ 1Y |e219.0t0 G219.6
Auxiliary function executing. - ,
signal (PMC axis control ), |EDENA, EDENB O | O |F270.3, F2_73.3
Qéf"t'r‘;f)'g"a' (PMCaxis —\eio| A, EIALB O | O |F2r02,Fe732 .
Control axis selection status |, - ’ ~ |~
signal (PMC axis control) EAXSL. - O© | © [F1887
Following zero checking : | ‘
signal (PMC axis control ) ECKZA. ECZKB \J O [F270.1, F273.41
Override 0% signal (PMC -
axis control ) EOVO © © [F1885
e oy on signal (PMC X< lepa, ENPB o | o |F2700,F273.0
Axis control feedrate signal - |EIFOA to EIF15A, EIFCB to olo G212.01t0 G213.7,
(PMC axis control) . |[EIF15B ~ G220.0 to G221.7
. | Positive—direction overtravel A PN P ‘
signal (PMC axis control) EQTPA’ EOTPB. © | © [F2705 F2rss5
Skip signal (PMC axis control ESKIP o O X008.6
: Axes g‘)?“t’:g?)s'gna' (PMC  \eGENA,EGENB | O | O [F270.4, F273.4
PMC axis control : _ : ‘
Axis control data signal EIDOA to EID31A, EIDOB alo G214.010 G217.7,
(PMC axis control) to EID31B > 1G222.0 1o G225.7
g‘i‘é:“a'fw function strobe \e\Ea EMFB o | o [Fer1.0,F274.0.
Axis control command read _ ‘
completion signal (PMC axis .|[EBSYA, EBSYB O | O [F270.7, F273.7
control} - : ,
| Negative-direction overtravel ' ~ |~
signal (PMC axis control) EOTNA, EOTNB O | C |F270.8, F273.6
Dy vin signal PMCaxs | T
coutrol) T DRNE O |0 (1477
| Eé‘:]‘t"r‘of*fp signal (PMC axis  |espica ESBKB o | o |a2103,G218.3
Auxiliary function completion ' ' '
s.ignal-(?MC axis control) EFINA, EFINB : O’ O |G210.0, G218.0
?f;;’;,";‘ signal (PMC axis  \egora, ESOFB o | O |a2104,G218.4
Axis control temporary stop : - - ~ .
signal (PMC axis control ) ESTPA, ESTPB 3 | O |G210.5, G218.5
Manual rapid traverse
selection signal (PMC axis  |RTE OO IG1476 -
control ) '

FA-021209 /01
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. PMC [ADDER MAINTENANCE

FS0 ADDRESSES by FUNCTTION

Function ~ Signal name Symbol T |mM|  Address
Auxiliary function code signal [EM11A to EM28A, EM11B olo F272.0 to F272.7,
(PMC axis control) to EM28B ~ F275.0 to F275.7
| cnf:tf;f)'gna' (PMCaxis  |zc| R, ECLRB o |0 |e210.6, G2186
g’;‘:ﬁﬁ‘ig‘&’éﬁg’;"ﬂ;ﬁﬁ‘;‘d EBUFA, EBUFB O | o |a210.7, G2187
e e raverse - lRovie, Rovee O | © |6146.0, G146.1
PMC axis control = — — ' — ' '
(P%fg stop gffﬁt’é‘f) signal EyisBKA, EMSBKB | O | O [F211.0, G219.0
g,ﬂg";;’s"scjﬁt‘f;"f“ signal |z ax1 to EAXS O | O |6144.010 G144.5
Zg‘r?a laxns override cancel OVCE o) O |a147.5
| Feedrate override signal |"OV1E, *OV2E, "OV4E, O ' o G147.0, G147.1,
(PMC axis control ) "OVBE i 1 |G147.2, G147.3
'Read completion signal (for : ,
external data input) EREND O | O [F160.0
Search completion signal (for . -
external data input) 'OT [ESEND | O | O [Fi60.1
; .. |Read signal (for external ' '
External data input | -\ input) ESTB G | O [G102.7
Adr ?:;u?;.g"a' (forextemnal e 10 EAG {o | o |a1020t0 61026
%ﬁ)s'g"a' (for external data |z 1, gp1s5 O | © |e100.01t0 G101.7
External workpiece |Workpiece number search ' G122.4, G122.5,

- |pumber search signal ' PN1, P N2’, PN4, PNB ©10 G122.6, G122.7
Motor speed command RO1l to R12l, Roti2 to olo g:: ggg Eg g:ggg'
spmqle mput, signal v R1212, ROt !3 to R1213 6,1 08.0 to G109.3

Spindie output (s::;)rcx:nrgcgc;;s;?eed SIND, SIND2, SIND3 010 g}gg; Grors.
control by the PMC Spindle mot d R |c125.5, G107.5
: ° | Spindle motor comman lamn o _ .5, .5,
polarity select signal SGN, SGN2, SGN3 ©|o 1G109.5
Spindle motor command ' " G125.6, G107.6,
polarity select signal SSIN, SSIN2, SSINS ' ol© G109.6
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FS0 ADDRESSES by FUNCTION

PMC LADDER MAINTENANCE
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Function Signal name Symbol TIM Address
. G106.0, G108.1,
KO, S, K1, U, K2, W, K3, R, G106.2, G106.3,
G106.4, G106.5,
K4, X, K5, Z, K6, F, K7, 0,
G106.6, G106.7,
K8, N, K9, G, KA, C,
G107.0, G107.1,
KALARM, KALTER, O
- G107.5, G109.5,
KCAN, KCUST, KCUS+,
G108.0, G110.7, -
KDELET, KDGNOS, G110
‘Ikeon . . .1, G110.0,
G108.2, G109.4,
G107.7 =
G108.3, G108.1,.
A B G107.2, G107.4,
KINPUT, KINSRT, KM, —, - G110.3, G110.2,
KP, Q, KPAGE T, KPAGE G109.3, G109.0,
{, KPARAM, KPQOS, G109.1, G111.7,
KPROGRM, KRESET, O G112.6, G112.5,
KS1, KS2, KS3, KS4, KS5, G112.4, G112.3,
KSL, KSR, KSTART, KT,., G112.2, G112.7,
- |KXZ, KXZ G112.1,G108.4,
- : G107.3, G142.7,
External key input  [Key signal = . G110.4
' ' ' ‘ . G114.3, G114.2,
KFF, KFFE, KFGB, KFI,, G113.2, G114.0,
: Bhalia i T G114.1, G114.7,
KFK%, KFL+, KFM., :
G114.4, G113.1,
KFNK, KFOJ, KFRC,
. ? @) G113.0, G113.3,
"t At G113.6, G113.7,
g G113.4, G113.5,
G107.6
o G106.0, G106.1,
KO, S, K1, H, K2, F, K3, R, [@106.2, G106.3,
G106.4, G106.5,
K4, X, K5, Y, K6, Z, K7, 0,
- . G106.6, G106.7,
- K8, N, K9, G, KALARM, , ,
~ |G107.0,G107.1,
KALTER, KB, K4, D, C le109.5 G108.0
KCAN, KCUST, Kcusd, : -9 -
‘ G107.5, G110.7,
- [Keos,/,. oA
i . . |g108.2,G109.4,
- |G107.7 :
APPENDIX
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PMC LADDER MAINTENANCE _FS0 ADDRESSES by FUNCTION
Function _ Signal name Symbol T (M Address
G113.7, G114.3,
_ G114.2, G113.2,
G114.0, G1_14.1 ,
KF4TH, KFF, KFF%, GiIaT ol
[KFGE, KFl,, KFJA, KFL+, "o !
(G113.3, G114.5,
KFM., KFNK, KFOJ,
: \ G114.6, G1134,
KFRC, KFS=, KFT, G113.6, G113.5
KFXU, KFXW, KFYV, KH, A AR o
. - G107.6,G108.3, -
A J, K, KINPUT, KINSRT, G108.1. G107.2
External key input | Key signal KM, —, KOFSET, KP, Q, L, G G1 09'2' G1 07' 4
: ' i KPAGET, KPAGE!, o "
G110.3, G110.2,
KPARAM, KPOS, la109.3. G109.0
KPROGRM, KRESET, . G109.1’ G111 7
KS1, KS2, K83, KS4, KS5, G112.6' G112’5’
KSL, KSR, KSTART, KT,., ' - o
KXY, KYZ. K2ZX G112.4,6112.3,
! ! : G112.2,G112.7,
G112.1, G108.4,
G107.3, G110.4,
. G110.6, G110.6
Key input disable signal INHKY O | O |F180.0
. Program screen display . : A .
External key input | signal o PRGDPL o1C 80'?"
A External key input mede - - N
seloction signal ENBKY O |C |G134.0
Direct operation by . . . ' o
MMC (T series) Direct operation select signal [DMMC O G |e128.7
, Window request signal WNRQ O | O |G200.0
PMC Window Window completion signal ~ [WNANS O | O |F250.0
function Window rewrite signal - WNWRT O | C [G200.1
Window error signal - |WNERR O | C |F250.1
Soft start /stop cancel signat  [SOCNA, SOCNB O | G |G230.4,G234.4
Spindle orientation stop . - ' - '
position change signal | INDXA, IND)SB _ O @ G?31 .0, G235.0
Spindle rotation direction .
command signal while ; '
changing the orientation stop. ROTAA, ROTAB O | C (G231 '1T G235.1
position
Power line switch completion -
Functions related 1o | signal IMCFNA, MCFNB C | © [6230.3,G234.3
serial spindle - .
- Sy fine status check  lacHA, RCHB O | O |a230.7, G234.7
Output switch request signal |RSLA, RSLB O | C |G230.6,G234.6
Shori~distant movement o :
command while changing the 1 ’
oriontation stop position NRROA, NRROB O | G [G231.2,G235.2
signal ’
Speed reached signal SARA, SARB O | G |Fes1.3,F285.3
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