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PMC Maintenance — 3xi & 0i-D Introduction to PMC Ladder
1. Introduction to PMC Ladder

Control of the Machine Tool is performed in three key areas, with the FANUC System Software
regulating the entire system. The three areas of control are the CNC, PMC, and Machine.

The Programmable Machine Control, or PMC, contains two individual software components:
the FANUC PMC system software (example 4067-13) which controls overall operation such as
cycle time, G and F address allocation, and I/O module recognition, and the Ladder Diagram
(example PMC-RB) which establishes the exact conditions or logic for a process to occur. The
machine tool builder writes the ladder diagram per individual machine requirements.

The FANUC CNC System Software is responsible for many aspects of control including the
power on sequence (or BOOT system), the control of Servo Motors, the display of information to
the LCD, and the operation of G-Codes within the part program.

The electronic portion of the Machine Tool includes physical switches, pushbuttons, LED’s, and
mechanical contactors. Many of these devices are located on the machine’s operator panel,
along the axis or tool change device, or in the electronics cabinet.

The PMC serves as the interface between the CNC and the Machine Tool.

FANUC SYSTEM SOFTWARE

CNC PMC MACHINE
Q0001 {PART 259-161; : ]
G0 %10, ; HFi 6 ara| :
M& T2 ; ] 7 outpt YEE

G0 x50, ¥-50.;
M3 52500

: ok
Ma; Xoinput -0

G01 ¥125.4 Fz200; M3 M5 &70.5

Y225 | { B :
GCODE KTﬂ :

5705 F45.3 Y2

i

- H — ——O-
F100.0-4 (G G705
SERVO 7 |/oe xaa z100.0 EANUC
xXvZ F102.0 Y11 SFINBLE
Fi0z.0m F | I—O— AF453

1

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, and 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.

The physical world is connected to the PMC through the 1/0O modules, using X and Y addresses.

The X addresses are inputs to the PMC; the Y addresses are outputs from the PMC. The 1/O
board simply converts the signal from +24VDC to digital signals.
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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

G70.5
7F O

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.

e Y = Physical Outputs to the machine that activate relays, solenoids, etc.

e G =PMC Outputs that command the CNC, servos, or spindle systems.

o R =Internal Relays, relays that exist within the ladder software, used for purposes

determined by the ladder developer.

o D = Data Register Bits, data registers are used for internal ladder data storage.

o K =Keep Relays, relays that are used to set ladder options, controlled by a

parameter screen.

e A= Alarm/Operator Message display, used to display custom machine builder

alarms on the CNC message display screen
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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.

G70.5

Q_

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.

e X =Physical Inputs, from the machine I/O, such as limit switches, proximity
switches, or other relay contacts.

e Y = Physical Outputs, to the machine that activate relays, solenoids, etc.

e F = System Inputs, that confirm the CNC, servos, or spindle system status to the
PMC.

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

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

o D = Data Register Bits, data registers are used for internal ladder data storage.

e A= Alarm/Operator Message Display, used to display custom machine builder
alarms on the CNC message display screen.
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1.1.3. PMC Specifications

The performance of the PMC varies with the type and model of the control used. The 3xi series

has more processing power than the 0i-D so it processes ladder instructions faster.

Furthermore, the 3xi series can operate multiple ladders (referred to as paths) — the 30i-A can
control up to three paths and the 30i-B can control up to five paths. The 0i-D only controls a

single ladder. In addition to the path(s) that the CNCs can control, there is an optional feature
called Dual Check Safety (DCS) that has its own ladder as well.

Function

0i Model D

3xi Model A

3xi Model B

PMC Memory Type
(see Note 1)

Standard & PMC/L

1"PMC-B&C
2" PMC-A&B
3“PMC - A

1" PMC - B, C, or D
2" _5"pPMC-A, B, or C

Programming
Language

Ladder,
Function Block (option)

Ladder,
Step Sequence (only available on the 1% PMC),

Function Block (op.)

Ladder,
Func. BIk. (op.)

# of ladder levels

3; 2 on PMC/L

3

2

Ladder scan time

8 msec

4 or 8 msec (see Note 2)

8 msec

Processing speed

25 nsec/step
1 usec/step (PMCIL)

25 nsec/step

9.1 nsec/step

1 usec/step

Program capacity

32,000 steps
8,000 steps (PMC/L)

100,000 steps

300,000 steps

3,000 steps

Possible 1/0 points

2,048 inputs (X)
4,096 outputs (Y)
1,024 inputs (PMCI/L)
1,024 outputs (PMCI/L)

4,096 inputs (X)
4,096 outputs (Y)

64 inputs
64 outputs

Max. ladder size

384 KB
128 KB (PMC/L)

2 MB (PMC1)

768 KB (PMC 2 & 3)

5 MB (All paths combined)

Note 1 (does not apply to 0i-D): The ladder memory type to be used is set by CNC parameter.
PRM 11940 — 11944 sets the memory type of PMCs 1-5 respectively (the 3xi-A only uses PRMs

11940-11942).

A setting of: 1 = PMC Memory A, 2 = PMC Memory B, 3 = PMC Memory C, 4 = PMC Memory D, -
1 = uses the same memory as the 1° PMC.

Note 2: CNC parameter 11930 specifies the ladder scan time — set to 4 for 4 msec or to 8 for 8

msec.
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1.1.4. Address Table

Like ladder performance, the address table varies between CNC Series and Model as well as the
ladder memory type. The 3xi-A control can use PMC memory types A, B, or C, the 3xi-B utilizes

PMC memory types A, B, C, or D, and the 0i-D can use its standard ladder or the ladder that the

OiMate-D uses (PMCI/L).

Table of addresses available to the user for the 0i-D series:

0i Model D
Description 0i Model D OiMate Model D
(PMCIL)

PMC Input from physical machine X0 ~ X127

side (limit switches) X200 ~ X327 X0~ X127 X0 ~ X127

PMC Output to physical machine YO0 ~ Y127

) ) Y0 ~ Y127 YO0 ~ Y127
side (relays/solenoids) Y200 ~ Y327

PMC Input from CNC, Servo, or FO ~F767

Spindle system (confirmation) F1000 ~ F1767 FO ~F767 FO ~F767

PMC Output to CNC, Servo, or GO0~ G767

. GO0~ G767 GO0~ G767
Spindle system (command) G1000 ~ G1767

PMC Internal Relays — contacts
and coils found only within the RO ~ R7999 RO ~ R1499 RO ~ R1499
ladder

Extra relays — similar in use to R
addresses but can be sent to
different machines (via Profibus,
DeviceNet, etc.)

EO ~ E9999 EO ~ E9999

PMC Output to CNC message

display (Alarms) A0 ~ A249 A0 ~ A249

CO~ C399 C0~C79 C0~C79

PMC Counters
C5000 ~ C5199 C5000 ~ C5039 C5000 ~ C5039

PMC Keep relays — can be used
like an R address but maintains KO ~ K99 KO ~ K19 KO ~ K19
state through a power cycle unlike R

PMC Timers TO ~ T499 TO~T79 TO~T79

PMC Data register DO ~ D9999 DO ~ D2999 DO ~ D2999

PMC Labels L1 ~ L9999 L1 ~ L9999 L1 ~ L9999

PMC Subprograms P1 ~ P5000 P1~ P512 P1~ P512
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Table of addresses available to the user for 3xi Series:

Description

3xi Model A & B

DCS

PMC Input from physical machine
side (limit switches)

X0 ~ X127, X200 ~ X327, X400 ~ X527, X600 ~
X727

X0 ~ X127

PMC Output to physical machine
side (relays/solenoids)

YO0 ~ Y127, Y200 ~ Y327, Y400 ~ Y527, Y600 ~
Y727

YO0 ~ Y127

PMC Input from CNC, Servo, or
Spindle system (confirmation)

FO ~ F767, F1000 ~ F1767, F2000 ~ F2767,
F3000 ~ F3767, F4000 ~ F4767, F5000 ~ F5767,
F6000 ~ F6767, F7000 ~ F7767, F8000 ~ F8767,

F9000 ~ F9767

FO ~F767

PMC Output to CNC, Servo, or
Spindle system (command)

GO0~ G767, G1000 ~ G1767, G2000 ~ G2767,
G3000 ~ G3767, G4000 ~ G4767, G5000 ~ G5767
G6000 ~ G6767, G7000 ~ G7767, GBOOO ~ G8767

G9000 ~ G9767

GO0~ G767

PMC Internal Relays — contacts
and coils found only within the
ladder

RO ~ R1499 (Memory Type A)
RO ~R7999 (Memory Type B)
RO ~ R15999 (Memory Type C)
RO ~ R59999 (Memory Type D)

RO ~ R1499

Extra relays — similar in use to R
addresses but can be sent to
different ladders or machines (via
Profibus, DeviceNet, etc.)

EO ~ E9999

PMC Output to CNC message
display (Alarms)

AO ~ A249 (Memory Type A & B)
A0 ~ A499 (Memory Type C)
A0 ~ A749 (Memory Type D)

PMC Counters

CO ~ C79, C5000 ~ C5039 (Memory Type A)
CO ~ €399, C5000 ~ C5199 (Memory Type B)
CO ~ C799, C5000 ~ C5399 (Memory Type C)
CO ~ C1199, C5000 ~ C5599 (Memory Type D)

C0~C79
C5000 ~ C5039

PMC Keep relays — can be used
like an R address but maintains

state through a power cycle unlike R

KO ~ K19 (Memory Type A)
KO ~ K99 (Memory Type B)
KO ~ K199 (Memory Type C)
KO ~ K299 (Memory Type D)

PMC Timers

TO ~T79 (Memory Type A)
TO ~ T499 (Memory Type B)
TO ~T999 (Memory Type C & D)

PMC Data register

DO ~ D2999 (Memory Type A)
DO ~ D9999 (Memory Type B)
DO ~ D19999 (Memory Type C)
DO ~ D59999 (Memory Type D)

DO ~ D2999

PMC Labels

L1 ~ L9999

L1 ~ L9999

PMC Subprograms

P1 ~ P512 (3xi-A Memory Type A)
P1 ~ P5000 (3xi-A Memory Type B & C)
P1 ~ P5000 (3xi-B Memory Type A-D)

P1~ P512

Input signals form another PMC

MO ~ M767

Output signals to another PMC

NO ~ N767
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1.2. The CNC function

G-Code - The primary function of the CNC is to read the G-Code programs 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.

1.3. The Machine function

The MACHINE side has PMC inputs and outputs. The PMC inputs (X addresses) are physical
switches, contacts, or sensors. The PMC outputs (Y addresses) are physical relay coils,
solenoids, or contactors.

A typical scenario for interaction is the use of the CYCLE START button.

The physical Cycle Start button is pressed on the machine operator panel.
This causes +24VDC to be sent to an I/O module.

The I/O module inputs this signal to the PMC Ladder at address X12.1.
The ladder uses X12.1 to activate the G7.2 coil

This commands the CNC to Cycle Start.

The CNC starts processing the current G-Code program.

Address F0.5 confirms to the PMC that it is in Cycle Start.

The ladder uses the F0.5 contact to activate the Y12.1 coil.

SOl h W NP

The Y12.1 coil address is recognized by the I/O module.
10.The I/O module outputs +24VDC at the wire connected to the Y12.1 address.
11.The lamp in the Cycle Start push button is turned on.

A similar interaction of command and confirmation occurs with every PMC operation.

FFA-091012/02
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2. Basic Ladder Items

The basic building blocks of a ladder are normally open and normally closed contacts as well as
output, inverted output, and set/reset coils.

)
TRYTHL? 1) Press the | SS™ pytton on the MDI panel.

B
2) Press the soft key on the CNC menu until you see the 3 main PMC choices:

PHC | PMC | .4 PMC
MAINTE LADDER'  CONFIG

PMC LADDER

3) Press the LHDDER_ soft key, then press the soft key on the LCD menu.

2.1. Normally Open Input Contacts

Contacts are inputs to the PMC; they can be duplicated in the ladder. The normally open contact
conducts when the input is activated (status=1) and is highlighted on the display; it does not
conduct when the input is inactive (status=0) and is not highlighted.

Non-conducting Conducting Normally
Normally Open Contact Open Contact

X0B68. 4 RO707. 3 GOBOS. 4 -
: d F
+*EMG +*ESP2 +ESP
4) Push in the Emergency Stop button to control the logic.

2.2. Normally Closed Input Contacts

Contacts are inputs to the PMC; they can be duplicated in the ladder. The normally closed
contact conducts when the input is not activated (status=0) and is highlighted on the display;
it does not conduct when the input is active (status=1).

Conducting Normally Closed Contact
Fogv2. 7 RO7G7. 3
C
EMG2 +ESP2
Non-Conducting Normally Closed Contact

Faa72. ? RB7B7. 3
I
EHGZ +ESP2
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2.3. Output Coils

Coils are outputs from the PMC; they cannot be duplicated in the ladder. If the contacts before
the output coil conduct, the output coil is activated (status=1). If there is not a complete path
of conducting contacts from the left side of the screen to the coil, the output coil is inactive
(status=0). The coil has a highlighted appearance when active.

Conducting Output Coil
X0088. 4 RA707. 3 \EBBBB_ d
ills C
+EMG

*ESP2 *ESP

Non - Conducting Output Coil
¥00es8. 4 RO7A7. 3 GOOeS. 4 E
} d h
+*EMG *ESP2 +*ESP

2.4. Inverted Output Coil

Coils are outputs from the PMC; they cannot be duplicated in the ladder. The inverted coil's
behavior is the inverse of an output coil. If there is not a complete path of conducting contacts in
front of the coil, this output coil is active (status=1). If the contacts before the output coil
conduct, the output coil is de-activated (status=0).

COPRT
15 |
TRYTH_,;Fl) Press the soft key.
@ SEARCH
HEHU
2) Pressthe soft key.
|
3) Enter R “ 2‘/1. o - ‘ O and press the soft key.

Conducting Inverted Output Coil
}ﬂ:':ia_ a \ RB218. El| I
1 )

I
AUX1

Non - Conducting Inverted Output Coil
¥BA14. 8 \ RBAZ218. A
AUX1

[ﬁ.u:ui

*1 :
4) Press the/| 2 Ul_ button on the operator panel to control the logic.
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2.5. SET Output Coil

The SET coils are outputs from the PMC; unlike other coils they can have a duplicate, the RESET
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.

i
TRYTH's 1) The R210.1 coil should be visible on the screen, if not just press the =
@_‘” button to see it.

X601d. 8 RE218. 1
I ()
AUX1
X0014. 1 RE218. 1
} ®
AUX2
[ AUX1 |

[ x1 -
2) Press the/| 2 ul_button on the Operator Panel to SET the coil (it's already set
because of the previous section).

Note that when the coil is set, both the SET and RESET coils are highlighted.

2.6. RESET Output Coil

The RESET coil works with a SET colil of the same address. If the contacts before this coil
conduct, even momentarily, the coil is LATCHED OFF (status=0). The only way to turn it ON is
to use the SET coil with the same address.

ALIX2

3) Pressthe. "' button on the Operator Panel to RESET the coil.

XBa14. 8 RB218. 1
1
I

AUX1

XBa14. 1 RB218. 1
1
I

AUX2

Note that when the coil is not set, neither the SET nor RESET coils are highlighted.

-

I ALIX2 ALIXA |

4) While holding down the | i button, press the | il "?l_button — notice that the
coil will not SET.

10
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2.7. Logical AND Circuit

When contacts are arranged in series with each other, this is called ANDing.

In the next example, both the AUX1 AND AUX 2 contacts must conduct before the output R210.2
turns ON.

| |
5) Enter R " 2_/1 ‘ o - " = and press the soft key.
XBA814. 8 XA814. 1 rRB218. 2
|’-'IU)(1I HU£2

o B

*1 X -
6) Press and hold the| 2 Ul_ and . "' buttons on the Operator Panel to see the
coil conduct.

2.8. Logical OR Circuit

When contacts are arranged in parallel with each other, this is called ORing.

Either AUX1 OR AUX2 must conduct before the output R210.3 turns ON

‘ | "77 |
7) Enter R ;‘ 2.’ 1 . O "3 and press the soft key.

XBa14. 8 RB218. 3
1

I
AUX1
XBa14. 1

AUX2

e o
ALIXT | [.r-. X7
¥14.0|

8) Press and hold either the | orthe "' button on the Operator Panel to see

the coil conduct.

FFA-091012/02
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2.9. 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.

‘
9) Enter R " a 4 1 , O . ‘WS and press the soft key.

Same address
—3 RO210. 5\ ‘
O

RB218.5 FO661. 1

[

| AUXE.
. | %14, .
In this example, when | il turned ON, the coil R210.5 was turned ON.

When the coil R210.5 turns ON, the contact R210.5 then conducts, causing the coil to LATCH
and HOLD the output ON, even if AUX5 stops conducting.

The only way the circuit can turn OFF is for F1.1 to stop conducting.

e
RESET
Address F1.1is the{ 7 button on the MDI key pad.

12
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2.10. Momentary Switches to Latching Switches

The circuit below converts the input from a momentary switch and causes it to latch within the
ladder logic. This is very common today for operator panel and other switch inputs. The circuit
uses a Sub 57 DIFU rising edge detection function block to hold the coil on for one ladder scan.

The logic acts like a basic flip-flop circuit.

@ 1) Enter R /1_-’6, : M'Sand press the soft key. Cursor down

four times to see the complete circuit.

In the example below, even a very brief input from X14.5 will cause the Sub 57 function block to
turn on coil R16.5. This will cause the contacts R16.5 to conduct and activate the SET coil R17.5
if the output coil, Y14.5, is in the off state. Coil R17.5 will cause the output coil Y14.5 to latch on

as seen below.

XBaa1d4. 5 ACT RBB16. 5

—| ——{suB 5721 O—

AUXe DIFU

RAB16.5 YAA1d4.5 RBA17. 5

— ——%8 —
AUXo6*

RAB16.5 YAA14d4.5 RBA17. 5

— —— | o
AUXo6*

RAB17.5 YBae1d. 5

— | O—

If the output is in the on/set state, when the input X14.5 is activated again, the Reset coil, R17.5
will be activated and coil output will be turned off, turning off the output coil Y14.5.

X081d.5 ACT RBB16. 5
— ———]SuE 57|21 O—
AUXG DIFU
ROB16.5 YBO1d.5 RBB17. 5
— ——1 Oy
AUXG’
ROB16.5 Y0O1d.5 RBB17. 5
— | d H O
AUXG’
ROB17.5 Y801d. 5
—ili O
ALXE
X14.5
2) Press the | button on the operator panel to control the circuit.

FFA-091012/02
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3. PMC Screen Review

PHMC PHC PHC
These three soft keys -MAINTE LADDER COMF 1 Gt offer access to nearly all the information that

pertains to the PMC side of the system. This section will cover what is available from each soft
key.

3.1. PMC LADDER Display

The PMC LADDER display allows you to see the ladder logic written by the machine builder. You
also have the ability to search for specific addresses or comments, view the current status of a
signal, or trace signal status.

3.1.1. LIST Display

IS
TRYTIL_',,_.J—l) Press the | ST pbytton on the MDI key pad.

B
2) Press the soft key on the CNC menu until you see the three main PMC choices.

PHC
3) Press the LABDDER soft key on the CNC menu.

The PMC LIST VIEW will appear ...

A 2 00000 NOBRBO

PHC LADDER DIAGRAM MOHITOR

GLOBAL (38iMA FANUC Simulator)
G, COLLECT ‘ Ij(l;ﬂ”" e =
& GLOBAL okl . . . N
& LEVEL1 124 In the LIST view there are several choices available:
& LEVELZ K| |
& PBA1@ dd COLLECT = Collective Monitor (Tool to create a personalized view) |
& PABZ2e 128 GLOBAL = View all ladder logic (Displays everything listed below)
& PBB21 128 LEVEL1 = View high priority ladder logic only (Machine safety circuits) |
& PoB22 o LEVEL 2 = View general machine ladder logic only ~ (General Machine operation)
() 1Tl 220 P0O010 = Sub program (Part load/unload processing) I
& Pa3ea 196
& PBABe 488 P0O020 = Sub Program (Changes a CNC Parameter)
P0021 = Sub Program (Changes a CNC Parameter)
P0022 = Sub Program (Changes a CNC Parameter)
P0200 = Sub program (Spindle S-Code processing)
P0O300 = Sub program (Tool T-Code processing)
'.‘ P0400 = Sub program (Index table B-Code processing)
“H1NE.
A>A

M ok ok ok ok ***I IBB:d'?:BdI

ADDER} DUP. COPRT 3
COIL

14
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The first time you look at the LADDER display it automatically shows the LIST view; you can

LIST |
bring up this screen at any time by pressing the soft key.

t i
4) Press the or _. buttons on the MDI keypad to choose GLOBAL.

5) There are two ways to focus the display on one of the LIST choices.

COPRT }| LFIDDERl
You can: Press the and then soft keys, or press the soft key.

3.1.2. LADDER Display

LFIDDERl
6) Press the soft key on the CNC menu to view the GLOBAL ladder.

The ladder DIAGRAM MONITOR screen appears.

By default, the ladder elements that are conducting appear highlighted in BLUE or GREEN (Blue
= 3xi, Green = 0iD). The colors can be customized as we’ll see later.

The ladder NET numbers are displayed at the top of the page

PMC LADDER 001 %)% %1%)

PMC LADDER DIAGRAM MONITOR

[30iMA FAHUC Simulator 1GLOBAL 265-269,376NET| )
X0014. 8 e
— | E—
AUX1 !
Xae1d. 1 iTSh;ee?lL:)r\;or RE218. 1
— | - /0
Auxs and can be
X0014.8 X8014. 1 moved by i \  pa@z1m.2
L | | | the arrow 'E>—C
AUX1  AUX2 keys.
XAA1d. 8 The status RB218. 3
| | of the O
AUxX1 cursor
XeE1d. 1 selection T
— — is shown
Aaux2 on the
Xaeid. a status line. EB218. 4
—Iﬁl—t} .............................. —
267HET : RB218, 2: 4 I=0FF
A>"
EDIT ###® #a® ***I |13:33:d8|

< LIST ADDER | DUP. COPRT »
COIL

FFA-091012/02
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3.1.2.1. SEARCH Menu

SEARCH
HENU
By pressing the soft key, the search menu is displayed. When searching, the signals
address or symbol name (comment) may be entered.

COPRT SEARCH
TR _==1) Press the soft key, and then the soft key on the CNC menu.

Several new soft key choices are displayed:

TP
BOTTOM
- This soft key moves the display to the top or the bottom of the ladder each time it
is pressed.

SEARCH

- This soft key searches for the next instance of whatever the cursor is on top of, or
whatever you type in — such as NET numbers or addresses of contacts, coils, registers, etc.

W-5SRCH

- This soft key searches for coils ONLY. From a maintenance perspective, this is

the primary search button — usually when searching the ladder you are looking for the address
of a coil. SET and RESET coils are the only coils that can be duplicated in the ladder — if your
cursor is on one of these and you press this soft key again, it will switch you between the two.

SEARCH

- This soft key searches for functional instructions ONLY. Each type of functional
instruction is assigned a SUBroutine number — such as 3 for a timer; you type in the SUB
number and press the soft key to search for that functional instruction. If the cursor is
highlighting SUB # inside a functional instruction, you will be taken to the next instance of that
type of functional instruction.

PICKUP

- This soft key selects the rung pointed to by the cursor. The selected net will appear
on the COLLECTIVE display.

b
- This soft key functions precisely like the soft key with the exception that it

searches in the opposite direction.

b
- This soft key functions precisely like the soft key.
EXIT SEARCH
I ] MEHU
- This soft key closes the .

16
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2) Enter address g R ‘ O _ L L , and then press the soft key.

The coil for R0O.1 appears on the display, and the status is shown below.

PHC LADDER DIAGEAM HOHITOR

[38iMA FANUC Simulator 16LOBAL 222_225/376NET

oy |.a :
I

REB99. 8 ROBEE. B ACT ROBOE. 1

—ul jl SUB 24 |1

ALWYSON THRE |58 = ©.d68 Wo_

ROB99. 8 ROBOE. 1 ACT ROBOO. 8

—n | | SUB 24|2

ALWYSON 1SEC TMRE |58 = ©.008

ROB99. B CNO I

—in} {SUB 55|maa13 = ae I

223MET : RBAAA. 1: 1SEC {1SEC 3=0FF STATUS

3) Once the cursor selects an address, you can press the soft key again to find
the related contacts. Press it a few times.

W-SRCH
4) Press to return to the coil.

TOP
BOTTOM
5) Press to return to the top of the ladder.

| "77
6) Enter \ 2 ‘ \ 2 i’ 3 then press to search NET number 223.

FUNC
7) Enter W 5 = 4 then press to search for function block SUB 54.

PHC LADDER DIAGRAHM MOMITOR

[38iHA FANUC Simulator 1GLOBAL 251-253/376NET
KB6B8. B X601d. 1 ACT RE266. 1 -
—u} | | SUB 24 |43 {O—
SAMPLE  AUX2 THRE (1888 = @.088

KBBB8. 8 Xo01d. 2 ACT RB2808. 3
—inl 1 | O—
SAMPLE AUX3 DBBas

RB846

FFA-091012/02
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3.1.3. COLLECTive Monitor Function

The collective display is a screen that allows you to choose the ladder rungs you want to display.
This allows you to choose rungs from multiple sections or levels of the ladder and view them in
one central location.

If coming from the previous section, steps 1-3 are not necessary:

COFPET >
RY THIS_ .
T _-==1) From the LADDER display screen, press the soft key.

SEARCH
HEHU
2) Press the soft key on the CNC menu.

q

3) Enter W 5 = then press the soft key.

ag
4) Press the soft key, notice the looking glass appears on the left edge.

Note: The ladder cursor must be enabled for the pickup key to appear.

PHMC LADDER DIAGRAM MOHITOR

[38iMA FANUC Sinulator 1GLOBAL 251-253-376HET
KBBB8. B XBB1d. 1 ACT RO266. 1 .
—n | | SUB 24|43 O—
SAMPLE  AUX2 THRB |18BA = 0O.000
BOS. 8 XPB1d.2 ACT RB200. 3
L] | | SUB 54 |2 {O—
MPLE AUX3 THRC |DeEB8 = B:80:18
RBAA6 = @:00:080
T
KBBB8. B XBB1d.3 ACT RO206. 4
—H} | | SUB d|FBEia = @A {O—
SAMPLE  AUX4 DEC 711
252HET
PE
5) Enter " then press to search for function block SUB 3.

ag
6) Press the soft key, notice the looking glass appears on the left edge.

18
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EXIT
7) Press the soft key to change the soft key menu.
SWITCH
8) Pressthe | "}soft key to change to the COLLECTIVE display view.
PMC LADDER NTORDOM MNNTTOR
FANUC Simulator (COLLECTIVE MONITOR -
KBBes. 8 Xea1d. 8 ACT RO208. B
—{ | | SUB 3|15 = 2:48 C—
SAMPLE  AUX1 THR CURRENT= B:08
KBpes. 8 Xeaid. 2 ACT RO208. 3
—ul { | SUB 54 |2 O—
SAMPLE  AUX3 THRC |DBOBS = B:00:18
RBBA6 = 0:00:00
250HET : KBBBS. B: SAMPLE {SAMPLE 1=DN !

9) Press the soft key again to return to the GLOBAL display view.
10) Press the soft key to change to the COLLECTIVE display view.

11) Move the cursor down to the line with the SUB 54 block. Press the soft key.

Notice that this soft key takes you to that particular spot in the LADDERL view.

SUITCH

12) Press the soft key to change to the COLLECTIVE display view.

DELETE

13) Press the \—""""/soft key. Notice that the rung that the cursor was on is no longer in the
collective display.

ALL
14) Press the soft key. Notice that the CNC asks you if you really want to do that (in
its own way).

YES

15) Press the soft key to remove all rungs on the collective display.

FFA-091012/02
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3.1.4. SCREEN SETTING Display
The SCREEN SETTING page allows you to change the appearance of the ladder display.

From the previous section, press the soft key to close the search menu.

,,g ) From the LADDER display, press the soft key on the CNC menu.

The DIAGRAM MONITOR (SETTING) screen appears ...

e ADDRESS NOTATION

SYMBOL ADDRESS

e FUNCTION STYLE
COMPACT WIDE

e CONTACT WIDTH

TALL

NORMAL WIDE

20
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e SHOW COMMENT OF COIL

YES

XB0a8. 4 RAVAY. 3 GAAAS. 4 | «ESP
—ill:—ill: O

+EMG +ESP2
NO

XB0as. 4 RAVAY. 3 GBAAS. 4
—illi—il: O
*EMG +*ESP2 +*ESP
e SHOW CURSOR
XBAa8. 4 RA707. 3 XBAa8. 4 RA707. 3
+EMG *ESP2 +EMG *ESP2

e SUBPROGRAM NET NUMBER

This applies to when you are viewing a PMC subprogram.

When set to LOCAL the NET numbers do not refer to where the subprogram is in the global
ladder but strictly to that subprogram alone — so the first net in the subprogram is number 1.

When set to GLOBAL, the NET numbers conform to the numbering of the global ladder — so
unless the subprogram is at the very top of the ladder its NET numbering will not start at 1.

e WRAP SEARCH ENABLED

This setting affects how the soft key works.
When set to YES, if you reach the bottom of the ladder while searching and press the

soft key again, then the system will go back to the top of the ladder and continue looking for the
next result.

When set to NO, once you reach the result closest to the bottom of the ladder you will get the
message THE ADDRESS IS NOT FOUND if you continue to press the soft key.

.
Press the and AI soft keys to return to the Ladder list.

FFA-091012/02
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3.2. PMC MAINTE Display

3.2.1. 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.

TRY‘r 5  SYSTEM
~==1) Press the| button on the MDI key pad.

=
2) Press the soft key on the CNC menu.

PHC
3) Press the MAINTE soft key on the CNC menu.

STATUS

4) Press the soft key on the CNC menu.

5) Enter X14 on the MDI key pad.

6) Press the soft key on the CNC 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.

Address X14 bit 0 is wired to the AUX1 button.

7) Activate the AUX1 button on the operator panel, and see the bit change.

ADDRESS ? i) ] i 3 2 1
AUXE AUX? AUXG AUXS AUX4 AUXS AUX2
v

xea1d 7] E E 7] 7] 7]

MGl M Kol M

8) Enter Y14 on the MDI key pad.

9) Press the soft key on the CNC menu.

22
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—

Y
10) Press the‘ button on the MDI key pad to highlight bit O.

ADDRESS ? i) 9 i 3 2 1 a HEX
AUXE® AUX?* AUX6* AUXS® AUXd4° AUX3® AUX2* AUX1®

veeta ~ p B B B p B B \B /)06

b 3] LT ] W ™l bl Y LIl b Y

11) Press the soft key on the CNC menu. (The soft key does not exist unless RAM
PHMC SETIHG
and

WRITE ENABLE or PROGRAMMER ENABLE is set to YES under CONFI1G

12) Press the soft key on the CNC menu.

Notice the LED on the operator panel flashes ON/OFF each time it's pressed, or may
appear to have done nothing at all.

The FORCE function can force any output address, but it will only stay forced when the
PMC is STOPPED.

EXIT
13) Press the soft key to exit the FORCE menu.

-
14) Press the soft key 2 times to change the soft key menu.

PHC
FIG

15) Press the soft key on the CNC menu.

PHC
STATUS
16) Press the soft key on the CNC menu.

COPRET 3

17) Press the

sT0P
18) Press the soft key, to stop the ladder execution.

FFA-091012/02

soft key on the CNC menu.
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The message ‘DO YOU WANT TO STOP (ALL PMC) PROGRAM(S)?’ appeatrs...

YES

19) Press the soft key on the CNC menu.

FANUC Series 0i-MODEL D

o

FANUC Series 0i-MmODEL D

aE)

Fanue FA Bi-D Training Ladder

Ii — % SCAH TIHE 0 M

PREOGRO
‘ .
20) Press the soft key 2 times to change the soft key menu.
PHC
HMAIWTE
21) Press the | soft key on the CNC menu.
STATUS]

22) Press the ————— soft key on the CNC menu.

e

23) Press the ——— soft key on the CNC menu.

24) Press thel__ ") soft key on the CNC menu.

25) Press the soft key on the CNC menu.
Notice the AUX1 led turns ON...and stays on.
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OFF

26) Press the soft key on the CNC menu.
Notice the AUX1 led turns OFF...

OH

27) Press the ..} soft key on the CNC menu again.

EXIT
28) Press the soft key on the CNC menu.

-
29) Press the soft key 2 times to change the soft key menu.

PMC

CONFIG

30) Press the soft key to change the soft key menu.

PHMC
STATUS
31) Press the soft key on the CNC menu.

COPRET 3

32) Press the soft key on the CNC menu.

T —— |

RUN

33) Press the soft key to start the ladder execution again.
The message ‘DO YOU WANT TO RUN (ALL PMC) PROGRAM(S)?’ appears...

YES

34) Press the soft key to change the soft key menu.

Notice the AUX1 led turns OFF when the ladder takes control.
If the ladder coil you force does not exist within the ladder logic
the coil will force on and off even with the ladder in RUN mode.

FFA-091012/02
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3.2.2. 1/0 LINK Display

All of the Input/Output devices for the machine are connected through the 1/O link. The link is a
serial connection (electrical cable) that starts at CNC connector JD51A and then daisy chains
from device to device. There are a maximum number of devices (16) that can be daisy chained
together on the I/O link but this amount can be multiplied by using multiple I/O link chains — called
channels.

The 3xi series can operate up to four I/O link channels and the 0i-D can operate two.

Each I/O device on the link has an address which is set by the order in which it is connected to
the cable.

Starting from the CNC, the first
device is Group O, the next is
Group 1, etc. up to Group 15.

GROUP D1 BASE 00 GROUP 02 BASE DO
B B e — BETA SERYD DRIVE

The address of the device can be
further refined as we will discuss
later in the course.

I-0
LINK
The soft key brings up a

display that list all the 1/O devices
connected to the CNC.

THIS

TRY .===1) Press the | 8™ phytton on the MDI key pad.

GROUP 0O
X06 - X21
¥10- Y41

X0 X50 Y00 Y50
Xor XS54 W03 ¥4

=
2) Press the soft key on the CNC menu.
PHC
MAINTE
3) Press the soft key on the CNC menu.
I-0
LINK
4) Press the ——1 soft key on the CNC menu.

rov BT 0PPRY NPLBBY

PMC 1,0 LINK MONITOR CHANNEL 1
GROUP 1D 1,0 UNIT TYPE GROUP 1D 1,0 UNIT TYPE

88 P8 MACHINE OPERATOR PANEL B 15 [

o1 [

o2 [ el

83 [ [
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3.2.3. PMC ALARM Display

The alarm display indicates faults that occur during ladder processing. In most cases you will
never see an alarm on this screen. If the PMC’s configuration is incorrect, or the 1/O link should

fail, a message may appear here.

N
THIS

RY <f§_—' 1) Press the | S¥ST pytton on the MDI key pad.
|
2) Press the soft key on the CNC menu.
PHC
MAINTE
3) Press the soft key on the CNC menu.
PHC
ALARM
4) Press the soft key on the CNC menu.

The PMC ALARM screen appears...

HO ALARH

If all is good on the PMC side of the control, the message NO ALARM 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.

Fov CENE OV NOBBRV

PHC ALARM MESSAGE {PAGE 1/ 1)

15T PMC

ER32 NO 1,0 DEVICE

ER97 10 LINK FAILURE{CH1 BBGROUP2
2ND PHMC

ER32 NO 1,0 DEVICE

ER97 10 LINK FAILURE{CH1 BBGROUP»

FFA-091012/02
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3.2.4. 1/0 Display

10
The screen is used for saving and loading PMC data. This data includes the PMC
parameters, PMC ladders, message (alarm) data, and trace settings.

3.2.4.1. PMC Ladder Backup

The PMC ladder is stored in FROM memory. The FROM memory typically does not get lost,
however it is a good idea to have a backup of the ladder program. Follow this procedure...

TR ? 1) Select E®T mode on the operator panel.

__

2) Press the SYSTBM. pytton 2 times on the MDI key panel.

B
3) Press the soft key.
PMC
MAIHWTE
4) Press the soft key on the CNC menu.
1.0
5) Press the soft key on the CNC menu.

The PMC DATA 1/O screen appears...

PHC = PMC1
DEVICE = MEMORY CARD . USE MEMORY ~, FLASH ROM ~ FLOPPY ~
OTHERS
FUNCTION = +/ READ  ~ COMPARE ~ DELETE ~ FORMAT
KIND OF DATA = + PARAMETER ~/ MESSAGE
FILE HNO. =
U ‘ - ’ -
Using the = o 0 L keys:

6) Select DEVICE = USB MEMORY (or MEMORY CARD).

7) Select EUNCTION = WRITE.
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8) Select KIND OF DATA = SEQUENCE PROGRAM.

9) Press the - soft key on the CNC menu.
10) Press the -] soft key on the CNC menu.

The CNC will automatically file in the FILE NAME field.

11) Press the soft key on the CNC menu.

The PMC will begin outputting the ladder program to the memory device. At the bottom of the
screen the byte count increments as the data is sent out and EXECUTING appears. When the
ladder has been saved the status message on the screen says COMPLETED.

FFA-091012/02
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3.2.4.2. PMC Parameter Backup

The PMC has its own parameter settings; unlike the ladder, these are stored in SRAM. SRAM is
kept alive by a battery mounted on the control, if the battery dies then the PMC parameters will be
lost. The battery should be replaced annually. The parameters are defined by the machine
builder, so it is a good idea to have a backup of them.

12) Select KIND OF DATA = PARAMETER.

HEW
HAME
13) Press the soft key on the CNC menu.

The CNC will automatically change the FILE NAME field.

14) Press the soft key on the CNC menu.

, PARAMETER

At the bottom of the screen the byte count increments as the data is sent out and EXECUTING
appears. When all parameters have been output the status message on the screen says
COMPLETED.
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3.2.4.3. Exercise 1 — PMC Data 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 battery is low?

4) After downloading the ladder to your laptop, how can you confirm the file is correct?

5) How often should you make a backup of the LADDER?

6) How often should you make a backup of the PMC PARAMETERS?

FFA-091012/02
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3.2.5. PMC Parameter Display

The PMC parameters provide the PMC with data values. Their purpose is determined by the
machine builder at the time the ladder is written. 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.

3.2.5.1. TIMER Setting Display

The timers are used to delay a coil output. The timer function blocks labeled SUB3 can be
adjusted on this page. Contact the machine builder to determine the timer’s purpose.

i"

IS ' :
TRYTH? 1) Press the \SST8. button on the MDI panel.
B
2) Press the soft key to change the CNC menu.
3) Press the soft key on the CNC menu.
B
4) Press the soft key to change the CNC menu.

TIMER |
5) Press the soft key on CNC menu.

The TIMER setting screen appears...

There are 4 columns on this screen, NO., ADDRESS, PRESET, and ACC.

. ADDRESS PERESET ADDEESS ACC
1 ToBaa 2496 48 15 TAB28 1
2 Taaaz a a8 16 TAA38 a 8
J Taaada 96 48 17 T8832 8 8
d TAaa6 a 48 18 TOA34 a 8
5 Toaag a 48 19 THA36 a 8
6 TAa1a a 48 28 TAA38 a 8

: R 10 71 TRARAR " g

The NO. column refers to the number in the SUB3 function block.
TIMER number 15 is associated with address T28 on the PMC diagnostic screen.
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KBBBS. B X681d.8 AC RB200. 8
—ei— SUB 3|15 = 2. 008 O—
SAMPLE  AUX1 RENT=  ©.660

%

i
6) Press the . button on the MDI key pad, to select timer No. 15.

COPRT }|
7) Press the soft key.
SWITCH SWITCH
8) Press the soft key then press again.

This button allows you to see any comments that the ladder programmer may have entered to
describe the timer purpose

9) Press the soft key on CNC menu.

This allows you to set the update interval of each individual timer.
(Note: to see the ACCRCY soft key on the 0iD control, PWE=1 and MDI mode must be
selected.)

The accuracy changes the increment that the timer actually counts time by.

5

10) Enter 4000 then press‘ WBUT (4000=4.000sec).

-
11) Press the left menu 3 times to return to the original menu.
PHC
LADDER
12) Pressthe = | soft key on the CNC menu.

FFA-091012/02
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LADDER

13) Press the soft key on the CNC menu to view the ladder selection.

COPET

14) Press the soft key on the CNC menu.

SEARCH
HEHU
15) Press the soft key on the CNC menu.
16) Enter 4 3 then press the soft key.

This is a timer FUNCTION BLOCK. When the input is activated, the timer counts.
When the preset value is reached, the coil R200.0 turns ON.

KBBAs. @ XBB1d.8 ACT RO260. B
| | SUB 3|15 = d.000
SAMPLE  AUX1 TMR  |CURRENT=  ©.088

ALXA |

17) Hold the | Sl Ell_ button and watch the timer run.

EXIT ‘
18) Press the soft key to change the soft key menu.

19) Press the soft key 2 times to return to the original menu.

20) Press the soft key on the CNC menu.
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3.2.5.2. 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 SUB5 can be adjusted on this screen.

COUNTR
s o
TRYT =~ 1) Press the soft key on CNC menu.

@ The COUNTER setting screen appears.
There are 4 columns on this screen, NO., ADDRESS, PRESET and CURRENT

PHC HMAIHWTEHWAHCE
koo @]%1%1%1 20\ 1%1%1%]%]%
PMC PARAH CCNIINTFRY BIHARY {PAGE 1+ 423
ey
. ADDRESS PRESET CURREH 4‘..I. ADDRESS PRESET CLUREEHT
1 CBABAHA Aﬁ- a 15 CBAS6 a a
2 CBBoad a a 16 CBBA6A a a
3 CBBaB a a 17 CBA6A4 a a
d CBAA12 5] a 18 CBA6E a a
5 COB16 —_ X(10) 8 19 caev2 a a
6 CAB28 5] a 28 CHAYG a a
7 CBB2d4 A A 21 CBABA A A

COUNTER number 5 is associated with PMC diagnostic address C0016.

i
2) Press the = button on the MDI key pad, to select counter No. 5.

s

3) Enter W™ then press ‘ NeUT .

4) Return to the ladder display and watch the counter count.

KBBEE. 8 X8814. 2 CHO RE2608. 5
| ——{sus - e s O—
SAMPLE AUX3 CTR
KBBBa8. 8 XB814. 1 UPD
—— |
11
SAHMPLE AUX2
KBBB8. 8 FBBA1. 1 RS5T
—— |
11
SAMPLE RST
KBBB8. 8 ¥XB814.8 ACT
—— |

11
SAMPLE AUX1

CHO

The ACT input (X14.0) is the action that will be counted. When the current count reaches
the preset value (5), the output coil (R200.5) becomes active.

FFA-091012/02
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3.2.5.3. KEEP RELAY Setting Display

The KEEP RELAYS are used to enable/disable machine side functions 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 decides to upgrade the machine.

KEEP
gy THS RELAY \
= 1) Press the soft key on the CNC menu.

@ The KEEP RELAY setting screen appears.

o 0)1%1%1%]1% 0\ 1%1%1%]1%]1%
PHC PARAH <KEEP RELAY » {PAGE 1~ 83
ADDRESS ? 65 4 3 2 1 8 HEX ADDRESS ? 6 5 4 3 2 1 8 HEX
(Gl BB BB BB KeBid P BbplppRl po
Keee1 P B PPl PR Pa keeis P BppBpPpBR Ba
KBBe2 BB B BP BB KeBI6 P BplppRl po
KBBe3 BBl B B BB KeBL? P BplppRl po
KBeed Pl BB B P BB Kesis P BplppRl po
KBBes b Bppb el pa kes19 BB pBPBR Ba
KBBe6 BBl BB BB Keo2e P BplppRl po
KBega? P lp BB B BB Kes21 P BplppRl po
KBBes BB B BL P1L kes22 P BplppRl po
KBBe9 BB ppb el pe kesz3 B BB P BR BE
KBB18 BB BB BB PP B kes2d T T T T T T T

Keep relays KOO through K299 (depending on PMC memory type) are user defined, and may be
used by the machine builder for any purpose they choose. It is possible to have ladder coils with
K addresses, or they may be manually controlled on this parameter screen.

2) Turn OFF/ON K8.0, and see the status of the contact change in the ladder.

KBBAs. 8 XBA1d.2 CHO RO260. 5
— 0 | | SUB 5|5 — a-s 5 {O—
SAMPLE  AUX3 CTR

KBBes. 8 XB81i4. 1 UPD
| |
E AUxX2
.8 FBBa1. 1 RS5T
| 1

1
RST

K900 through K999 are system relays used to control the PMC screens.
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3.2.5.4. DATA Table Display
The data table store data values to be used by the ladder logic. The values 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.

DATA |
Iffi' 1) Press the soft key on the CNC menu.

The DATA TABLE CONTROL screen appears...

<afFHC DATA TABLE CONTROL (PAGE 1/ 12
GROUP TABLE COUNT
NO. ADDRESS PARAMETER TYPE DATA NO. ADDRESS PARAMETER TYPE DATA
1 DPAOE  POGEEBBE |1 5 |
2 pepie  |peEEEBE 3 30
3 Depap  |peooEEBE B T
4 DeeSe  |peBEEABE |1 16
5 Dep82  |pEEEEABE |2 T
6 De14P |pEEEEEG1 B 18
7 De15e |peeEE1GE B 168

!
2) Press the = button on the MDI key pad, to select the GROUP.

COPRT }|
3) Press the soft key on the CNC menu.
4) Press the soft key on the CNC menu.

NO. ADDRESS DATA|| HO. ADDRESS DaTA|| HO. ADDRESS DATA
@ Deaed 384
1 DEBE2 8
2 DEBBd 8
3 DEBBG6 8
4 DOBBg 10
PAGE
I

5) Press the button on the MDI key pad, to view the other GROUPS.

LIST |
6) Press the soft key on the CNC menu, to return to the CONTROL table.

FFA-091012/02
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The DATA registers are separated into GROUPS. At the top of the screen shows there are 7
groups in this PMC. Groupl starts at address D000O.

PMC DATA TABLE COWTRM CPAGE 1, 13

NO. ADDRESS PARAM DATA NO. ADDRESS PARAMETER TYPE DATA
1 DPAOE  POGEEBBE |1 5 |
2 DEG1A  |PEEEEEEE 3 30 |
3 DBGap  |pEEEEEEE P 108 |
4 eS8  jpeeeEEEE 1 16 |
s Dees2  |jpeeeeeEE [ 18 |
6 DB148 |poEEEEG1 B 10 |
7 DB156 |peEAR1GE B 10 |

GROUP1

ADDRESS D000Q is the start address of the GROUP.
TYPE is set to 1 (16bits), so each register takes up 2 addresses.
DATA is setto 5 (5 registers), so from address DOO0O0~D0009 are used.

GROUP2

ADDRESS D0010 is the start address of the GROUP.
TYPE is set to 3 (8bits), so each register takes up 1 address.
DATA is set to 30 (30 registers), so from address D0010~D0039 are used.

ADDRESS - Sets the D start address for the GROUP.
PARAMETER - Determines how the data is displayed, and if it is protected.

Bit O — 0=Data is BINARY, 1=Data is BCD

Bit 1 — O=Data is not protected, 1=Data is protected
Bit 2 — O=Data is BCD, 1=Data is HEX

Bit 3 — 0=Data has a sign, 1=Data is unsigned

TYPE — Determines how many bytes are used for each register.
0 = 1 byte (unsigned -0~255, signed -128~+128)
1 = 2 bytes (unsigned - 0~65536, signed -32767~+32767

2 = 4 bytes (unsigned 0~4,294,967,295, signed +/-2,147,483,647)
3 = 8 hits

DATA — Number of data registers assigned to the GROUP.
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3.2.6. TRACE Display

The trace display allows you to monitor changes in status of any PMC address.
Up to 32 different addresses may be monitored at the same time.

_ button on the MDI key pad.

5
Tﬂvgjgz 1) Press the
|

| o
2) Press the AI=I soft key on the CNC menu.

PHMC
HMAIHTE
3) Press the soft key on the CNC menu.

>

4) Press the soft key on the CNC menu.

5) Press the - soft key on the CNC menu.

Set the screen up as follows:

FFA-091012/02
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6) Press the button on the MDI key pad.

The SAMPLING ADDRESS screen appears ...

Set the screen up as follows:

'“x

7) Enter the address ~ “* #

Notice that the screen displays:

8) Press the soft key on the CNC menu to display addresses. (It changes to m

9) Also enter the addresses G7.2, F0.5, Y12.1, X14.4, X14.5.

-4
10) Press the | | soft key to return to the previous menu.
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TRACE

11) Press the 1 soft key on the CNC menu.
COPET>

12) Press the soft key on the CNC menu.

START
13) Press the soft key on the CNC menu. The TRACE begins.

14) Press the MJTO putton on the operator panel to put the CNC into memory mode.

(1)

CYCLE
15) Press the START button on the operator panel.

F
ALIXS
X1d .4 .
16) Press the | button a few times on the operator panel

X145
17) Press the. button a few times on the operator panel

PMC MAINTENANCE 00001 NOOOOO

PHMC SIGHAL TRACE

TRACE EUH

SAMPLIHNG HMODE = SIGHAL TRAHSITION
RESOLUTIOHN = 8 MSEC CURSOR POSITIOH =

FEAHMES = 43658

1 XB812.
2 GBaR?.
3 FBBaa.
d YBa12.
D XBa14.
6 XBa14.

(0 I = O S

A>_

HEHM #®#% ks ks I1ﬂ:55:23| I

MC MA PHC LA} PHC CO COPRT 3§ +
IHNTE DDER

HFIG
The screen is only updated when a watched signal turns either on or off — the state of all watched signals is shown at that time.

FFA-091012/02
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18) Press the

soft key to stop tracing the signals.

19) Press the - soft key on the CNC menu.
20) Press the button on the MDI key pad.

The PARAMETER SETTING page 1/2 appears ...

21) Change the MODE to [TIME CYCLE]

22) Change the STOP CONDITION to [TRIGGER]

23) Change the ADDRESS to X14.5 (AUX6)

24) Change the POSITION to 100%

TRIGGER

25) Press the - soft key on the CNC menu.

27) Press the

(1

soft key on the CNC menu. The TRACE begins.

CYCLE
29) Press the START button on the operator panel.
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F
[} ALXS
X1d .4 :
30) Press the | button a few times on the operator panel.

X14.5)
31) Press the . button to stop the trace.
Notice the cursor is at the stop condition.

S 00001 NOOBBD
|

TERACE STOP

SAMPLIHG HMODE = TIME CYCLE
RESOLUTIOHN = 8 MSEC CURSOR POSITIOH = 8 MSEC

TIHE = Jd9 SEC
1 X0012,
2 GEBEY.
J FaBBa.
d Yaa1:2.
S XB814.
6 X8814.

2 -

]
88 MSEC

Xpe12. 1 :CYCST CCYCST 3

TRACE
SETING
32) Press the soft key on the CNC menu.

The TRACE PARAMETER setting screen appears.

33) Change the POSITION to 98%

TRACE |
34) Press the soft key on the CNC menu.

35) Press the soft key on the CNC menu. The TRACE begins.

(1)

CYCLE
36) Press the STAAT button on the operator panel.

F
[} ALXS
X1d .4 :
37) Press the | button a few times on the operator panel

FFA-091012/02
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(3]

1)
14

38) Press the . button to stop the trace.

p- A -

(=, |

[T ALXS

K14 « .
39) Press the | : button a few times on the operator panel
Notice the trace continues for 2% of the TIME value after the stop condition (2% of 349 = ~7 sec.)

Z00H
ouT
40) Press the soft key several times to view the entire trace.

4 e
41) Move the yellow cursor with the | and buttons on the MDI keypad.

For 3xi: Notice the dark green line left at where the trace stop trigger occurred.
For 0i-D: Notice the light green line left at where the trace stop trigger occurred.

42) Move the cursor to the right of the trigger line. Press the soft key.

-—
43) Press the | button on the MDI key pad a few times.
For 3xi: Notice the blue line left at where the mark was left.
For 0i-D: Notice the semi-dark green line left at where the mark was left.

RESOLUTIOHN = 8 MSEC CURSOR POSITIOH = 5128 MSEC

TIME = 349 SEC MARK POSITION = 2944 MSEC  RAHGE = 2176 MSEC

1 XB812.
2 GABA?.
3 FBa00.
d YBa12.
5 XB014.
6 XBa14.

LN A U R

Trigger
2 BN AR 3

a
1288 MSEC

Only 1 MARK can be left on the signal trace.

CURSOR POSITION is distance from cursor to trigger point.
MARK POSITION is distance from trigger point to the mark.
RANGE is distance from the mark to the cursor.

200H 200H
IN out
/ performs at the cursor position.
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PMC Screen Review

3.2.7. 1/0 DGN Display

The

1,0
DGN

screen functions similar to the PMC diagnostic screen

STATUS

, but where it

differs is in how it displays the status and the fact that the only PMC signals listed are those that
have had a SYMBOL assigned to them.

RY THO

2) Press the

3) Press the

4) Press the

5) Press the
PMC HAINTENANCE

UH

|

PHC
MAIMTE

|

1,0
DGN

.==1) Press the | 88T pytton on the MDI key pad.

soft key on the CNC menu.

soft key on the CNC menu.

soft key on the CNC menu.

soft key on the CNC menu.

0B NBBBBO

GRP PROG. SYMBOL ADDRESS UALUE [-0 INFORMATION REMARK

MAHOVR ABe11. 06 OFF a

FEEDOVR ABA11. 1 OFF a

AUTOVR ABe11. 2 OFF a

RPFDOVE ABA11. 3 OFF a

15EC RBB66. 1 O 1

PRTLOAD RB888. b OFF a

LOADFIH RrRBB66. ? OFF a

uoa* RB861. 8 OFF a

uo1* RBB61. 1 OFF a

uo2* RB861. 2 OFF a

-l
SYHMBOL HMANOUVR
COMMENT MAN DVR
A >~

HMDI  ##+ ks ***l |15:37:33|

TRACE I

TERACE I-0 COPRT 2§+
SETINGR DGH

{DPET}l
6) There are soft keys under the soft key that change how the information is
presented on the screen.

FFA-091012/02
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3.3. PMC CONFIG Display

3.3.1. Title Display
The title screen displays information about the ladder file.

_==1) Press the | 8™ pytton on the MDI panel.

PMC Maintenance — 3xi & Oi-D

B
2) Press the soft key to change the CNC menu.
PHMC
FIG
3) Press the soft key on the CNC menu.
TITLE
4) Press the soft key.

R OBRLBO NBBBBO

PHC TITLE DATA

MACHINE TOOL BUILDER HAME
MACHINE TOOL HAME
CHC & PMC TYPE HAME

Big Bubba Machine Tool
Tap Twister Bi
Hi—D PMC ~ Bi—D Simnulator

PMC PROGRAM HO. daID

EDITION NO. 2

PROGRAM DRAWIHG HO. OP PANEL AB2B-A3A3-C231 + SWOP
DATE OF PROGRAMMIHNG Bd. B2-12

PROGRAM DESIGHED BY Gary Thomnas

ROM WRITTEH BY Paul Lee

REMARKS Fanuc FA Bi-D Training Ladder

PHC CONTROL PROGRAM SERIES iABA EDITIOH EE.B

MEMORY USED [ ad.4 KB PMC TYPE COMTROL Bi—D PHMC
LADDER | 9,1 KB {FB [rawx, « KB PROGRAM Bi—D PMC
FB INF. [wwnw, » KB
SYMBOL | 18.8 KB

SCAN TIHE 8 ms

MESSAGE | B.7 KB SCAN HMAX 8 ns MIH 8 ms
A>n
HMDI  ##+ ks ***I |13:11:2B| I
< ITLE SETIHG] PMC ST| COPRT 3} +
ATUS

The top half of the screen is information that is entered in by the person creating the ladder
program (such as the MTB'’s ladder version). The bottom half of the screen is filled in
automatically by the CNC system.

COPRT 3 “
The top portion can be edited by pressing the and soft keys.
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3.3.2. Configuration Parameters (3xi Only)

The configuration parameters allow you to modify how the multiple PMCs operate — both on an
individual basis and with the other PMCs.

HIS

TRYT,::.:P 1) Press the | SY8T8 phutton on the MDI panel.

B
2) Press the soft key to change the CNC menu.

PMC

CONFIG
3) Press the soft key on the CNC menu.

CONFI1G]|
PARANH
4) Press the soft key.

The screen opens with a menu offering four choices:

CONFIGURATION PARAMETER <HEHUZ

MEHU
1. CHC-PMC INTERFACE
2. HACHINE SIGHAL INWTERFACE
3. LADDER EXECUTIOH
d. PHC MEHORY

COPET }|
5) Press the soft key.

1
6) Usethe i buttons to move the cursor to the desired selection.

7) Press the soft key.

FFA-091012/02
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3.3.2.1. CNC-PMC Interface
The CNC-PMC Interface screen allows you to assign groups of G and F addresses to particular

PMCs.
PHC_COKF LGURAT 10N @1%]1%]1%1% N@@@@@

CONFIGURATION PARAMETER CCHC-PHC INTERFACE}
CHC-PHMC IHTERFRCE PHC G-F ADDRESS
BLOCK 1 PHC1 Geaas.-Feesa
BLOCK 2 PHC2 G1886.-F 1888
BLOCK 3 PHMC1 GZ2806.-F 2088
BLOCK 4 PHMC1 G38ae.-F 30688
BLOCK 5 PHMC1 G48aa.-F 4888
BLOCK 6 PHMC1 G58086.-F 58088
BLOCK 7 PHMC1 G68686.-F 68088
BLOCK 8 PHMC1 G78086.-F 7808
BLOCK 9 PHMC1 G8a0a.-F 8888
BLOCK 18 PHMC1 G9886.-F 9888
SET PHC PATH AND G~F ADDRESS FOR EACH CHC-PMC IHTERFACE
PHC ¢ PMC1.PHC2.PMC3
G-F ADDRESS : B6060. 10868, 20008, 30008 . 46608, 5680, 6668 . 7000 . 86600, 98600

A»™

HMDI  #### ***I I1B:39:1E||
HEXT DELETE| HMEHU INIT

PREV

Use caution when on this screen, most of the soft keys will make a change without confirmation
that requires a restart and afterward the PMC might not function correctly any more.

G/F0000 group includes addresses G/F 0-999, G/F1000 includes 1000-1999, etc.

PREV NEXT

- The and
and address groups.

soft keys are used to cycle through the available choices for PMC

DELETE

- Thel— " )soft key will clear out the values on a particular line.

INIT

- The soft key sets all the values back to their default setting.

MEHU

-Thel___ )soft key allows you to exit the screen.
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3.3.2.2. Machine Interface

The Machine Interface screen allows you to assign both PMCs and X/Y address groups to
particular I/O Link channels.

PHC_COKF LGURAT [ON 91%1%1%1% N@@@@

CONFIGURATION PARAMETER {MACHIME INTERFACE2 €1-1)
I/0 LINK CH PHC XY ADDRESS

CHANNEL 1 | PHC1 | x@@00.-vo0008

CHANNEL 2 | PHMC2 | xo200-Y0200

CHANNEL 3 | PMCDCS | X@888-Y8888 NO OPTION

CHANNEL 4 [ PMC1 | X@688-Y0600 ND OPTION

SET PHC PATH AND X-Y ADDRESS FOR EACH I-0 LIHK CHAHHEL
PHC ¢ PMC1.PHCZ.PHMC3: PHCDCS
XY ADDRESS : B600.02608.84008. 06600

A»™

HMDI  #### ***I IBB:SS:SII I

PREV INIT |]

HEXT DuAL

ASSIGH

DELETE| HMEHU

Use caution when on this screen, most of the soft keys will make a change without confirmation
that requires a restart and afterward the PMC might not function correctly any more.

X/Y0000 group includes addresses X/Y 0-199, X/Y200 includes 200-399, etc.

PREV NEXT

- The and
and address groups.

soft keys are used to cycle through the available choices for PMC

DUAL
ASSIGH
- The soft key allows you to set additional PMCs and/or address groups to an I/O
channel.

1,0 LINK CH PMC X/Y ADDRESS
CHANNEL 1 BLOCK 1 PHC1 [ X0B00.Y0000
BLOCK 2 PHC1 [ X@468./Y8d08
cUowMcT 2 onev 4 | oM | va200a /Y220
DELETE | | MEHU IHIT
- The : , and soft keys function just as in the previous section.

FFA-091012/02
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3.3.2.3. Ladder Execution

The Ladder Execution screen allows you to customize the execution priority and scan time
percentages that each PMC is allotted.

PHC_COME 1GURATLON @1%1%)1%] %\ %] %]1%]1%]%

CONFIGURATION PARAMETER (LADDER EXEC)

EXEC PRIORITY PHC EXEC TIME RATIOS
1 PHC1 85 &
2 PHC2 15 %

ExEC cvcLE = NS s

LADDER RUN-STOP = [JJSENGHEENEEEN -  IMDEPENDENT

SET EXECUTION PRIDRITY AHMD EXECUTIONH TIME RATIOS FOR EACH PHMC PATH.
TOTAL OF EXECUTION TIME RATIOS HMUST BE 1686% OR LESS.

A»™

HMDI  #### ***I IBB::I_S:BZI I

MOVE INIT
up

MOVE
DOUN

AUTO MEHU

Use caution when on this screen, most of the soft keys will make a change without confirmation
that requires a restart and afterward the PMC might not function correctly any more.

MOVE HMOVE
uP DOWH
- The and soft keys juggle the PMCs among the Exec Priority column.
AUTO
- The soft key automatically determines the scan time percentage to assign to each
PMC.

- To change the Exec Time Ratio, place the cursor on the line you want to modify, type in the

s

value you desire, and press‘ it

MENU INIT

- The and

soft keys function as in the previous sections.
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3.3.2.4. PMC Memory

The PMC Memory screen is where the PMC Memory type is defined for each ladder. PMC
Memory A offers the least amount of available addresses, B offers more, C even more, etc.

Prl]ﬁ COHF IGURAT IO O@@@@ N@@@@@

PHC1 FMC MEHMORY-B
PHC2 FMC MEMORY-A

SELECTING PHC HMEMORY-B

<AVAILABLE INTERHAL RELAYS AND DATA TABLE:
— INTERHAL RELAY : RA — R?999
— DATA TABLE : DB - D9999

A»™

HMDI  #### ***I IBB:23:BBI I

- |]

MEM-B |MEM-C MEHU

Use caution when on this screen, most of the soft keys will make a change without confirmation
that requires a restart and afterward the PMC might not function correctly any more.

HEM-A HEM-B HEH-C

- The : , and soft keys are used to define the memory type.

Memory A uses R0-1499, D0-2999, B uses R0-7999 and D0-9999, C utilizes R0-15999
and D0-19999.

COMMON

-Thel__ !soft key sets that PMC to use the same memory type as another PMC.

MENU INIT

- The and

soft keys function as in the previous sections.
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3.3.3. Setting (General) Display

The setting display has settings that determine how the ladder special functions will work. These
are related to the K900~K930 keep relays and the functions are described below.

THIS

TRY == 1) Press the | 8T pytton on the MDI panel.

=
2) Press the soft key to change the CNC menu.

PHC

CONF1G
3) Press the

SETIHNG

soft key on the CNC menu.

4) Press the soft key.
The PMC SETTING (GENERAL) screen appeatrs...

TRACE START = MANUAL-AUTOD
EDIT EMABLE =
WRITE TD F-ROM{EDIT =
RAM WRITE EMABLE =
DATA TBL CHTL SCREEN=
HIDE PMC PARAM =
PROTECT PHC PARAM
HIDE PHC PROGRAM
10 GROUP SELECTION
KEEP RELAY(SYSTEM>
LADDER START

ALLOW PHC STOP =
PROGRAMMER EMABLE

TRACE START: decides if the TRACE automatically starts at CNC power ON.

MANUAL = Start the TRACE by the soft key

AUTO = Start the TRACE at CNC power on.

EDIT ENABLE: determines if the EDIT soft key is available on various PMC screens.

NO = soft key is NOT displayed.

YES = the soft key IS displayed.
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WRITE TO FROM (EDIT): the message “WRITE TO FROM?” appears after ladder editing.

NO = message does not appear after editing ladder in DRAM.
YES = message automatically appears after editing ladder in DRAM.

RAM WRITE ENABLE: enable the soft key as well as ability to change PMC params.

NO = forcing function and PMC parameter writing is disabled.
YES = PMC addresses can be forced and parameters can be changed.

DATA TBL CNTL SCREEN: determines if the DATA TABLE CONTROL screen ....

DATA |
YES = is displayed when the soft key is pressed.

NO = is NOT displayed when that soft key is pressed.

HIDE PMC PARAM: determines if the PMC parameters are visible.

PHC HA
IHTE
NO = PMC parameters are visible under soft key.

YES = PMC parameters are NOT visible.

PROTECT PMC PARAM: determines if the PMC parameters can be changed.

NO = PMC parameters are visible, and can be edited.
YES = PMC parameters are visible, but cannot be edited.

HIDE PMC PROGRAM: determines if the PMC ladder diagram can be viewed.

PMC LA

DDER
NO = PMC ladder is visible under the soft key.
YES = PMC ladder is NOT visible.

IO GROUP SELECTION: if the IO Link assignment screen is visible.

NO = the 10 Link assignment screen is not visible.
YES = the 10 Link assignment screen is visible.

FFA-091012/02
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KEEP RELAY (SYSTEM) determines if the K900-K999 KEEP RELAYS can be viewed.

SHOW = K900-K999 are visible.
HIDE = K900-K999 are NOT visible.

LADDER START: determines if the ladder is in the RUN or STOP state at power-on.

AUTO = ladder execution is running at power-on.
MANUAL = |ladder execution is stopped at power-on.

ALLOW PMC STOP: determines if the RUN/STOP button is displayed on the soft menu.

NO = / soft key is hidden.

YES = These soft keys are visible.
It is possible to stop the ladder at power on by holding CANCEL + Z.

PROGRAMMER ENABLE: acts as an override for all of the above settings.

NO = the above individual settings for editing, writing, etc. are used
YES = editing, writing, etc. is possible regardless of above settings.

PAGE

5) Press the M button.

o 000V NOVBBO

PMC SETTING (MESSAGE SHIFT2»

MESSAGE SHIFT VALUE = %}
MESSAGE SHIFT START ADDRESS= ABBAO. 8

The message shift settings enable the ladder programmer to set up alarms for multiple languages
and then depending on what language the end-user understands, the system can display them.

First you set up a consistent repeating pattern of how the alarms are set up:
IE, A0.O is Alarm 1 in English, A0.1 is Alarm 1 in Japanese, A0.2 is Alarm 1 in Italian;
Al1.0is Alarm 2 in English, Al.1 is Alarm 2 in Japanese, A1.2 in Alarm 2 in Italian, etc.

If the shift value is setto 1 and A0.0 activates in the ladder, the message attached to AO.1 will be
displayed, if set to 2 then the message address is shifted by 2 bits. So in the above example, a
shift value of 0 means English, 1 means Japanese, and 2 means ltalian.

The start address sets up where this shifting actually begins at — if the start address is A100.0
then A0.0-A99.7 will display normally but everything else will be shifted.
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***The following ominous warning only appears if the Selectable 1/0 Link Assignment
Function has been enabled on the PMC Config — System Param screen.***

6) Press the button.

To modify the settings, you press the - and soft keys.

At this point you can assign PMC addresses to work only with certain 10 group numbers:

PBeBReRER
eeepepep

PBeRBEeRERpR
eeepepep

Press either the or soft key to exit this screen.

FFA-091012/02
55



PMC Screen Review PMC Maintenance — 3xi & 0i-D
PAGE
4

7) Press the button.

PMC SETTING COVERRIDE)»

OVERRIDE ENABLE= YES ~ NO

The Override screen is only available if Programmer Enable is set to YES
and changes to this setting only take effect after cycling power.

Override enable expands the ability of the FORCE function in the PMC Signal Status screen.

If override enable is turned on, it is possible to force an X address with the ladder running
overriding the actual physical input and causing the PMC logic to act accordingly.

It is possible to force a Y address and have it stay on while the ladder is running regardless of the
actual PMC logic.

Override does not work on A, G, F, or PMC parameter addresses (T,C,K,D).

3.3.4. PMC Status

This screen displays the operational status of the ladder(s). This is the place to go to stop or start
the ladder. It's a good idea to stop the ladder execution when manually controlling switches on
the machine.

== 1) Press the | 8™ pytton on the MDI panel.

>
2) Press the soft key to change the CNC menu.

PHMC

CONFIG
3) Press the soft key on the CNC menu.

PHC

STATUS
4) Press the _I soft key.
COPRT 2

5) Press the - soft key.

STOP YES
6) Press the soft key and then the soft key.

7) Now the ladder is stopped. Restart it.
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3.3.5. System Parameter

The system parameter screen allows you to control how PMC counters count, setup the system to
work with an operator’s panel from a Fanuc Series 0 control, and control selectable IO Link group
assignments.

S _
TRYTI_‘,I_? 1) Press the [ S8 pytton on the MDI panel.

>
2) Press the soft key to change the CNC menu.

PHMC
CONFIG
3) Press the soft key on the CNC menu.

>
4) Press the soft key to change the CNC menu.

SYSTEH
PARAN
5) Press the soft key.

Each counter has a C address associated with it in the PMC. By default this address uses the
binary number system. This screen allows you to switch to BCD if desired.

6) Press the | M button.

PMC SYSTEM PARAMETER

FSB8 OPERATOR PANEL = NO
KEY DI ADDRESS = |
LED DO ADDRESS = |

KEY BIT IMAGE ADDRESS = |

LED BIT IMAGE ADDRESS = |

This screen controls setup of a Fanuc Series 0 operator panel. Detailed information can be found
in the appropriate PMC Ladder Language Programming manual for your particular control.

FFA-091012/02
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7) Press the button.

MDI wewe wwn waw| [15:12:11] |

S Y o

This screen allows you to control whether certain X/Y address groups can be assigned to
individual 10 groups. The actual assignment of these addresses to |10 groups is accomplished on
the PMC Config — Setting screen.

3.3.6. Online Monitor

The online monitor function is used with Fanuc Ladder Il software on your PC to allow the
computer to make a live connection with the ladder. You can watch ladder execution remotely on
your computer, make changes, and update the control’s ladder.

TRYTHI 1) Press the . button on the MDI panel.
2) Press the g

3)Pressthe

soft key to change the CNC me

soft key on the CNC menu.

4) Press the g soft key to change the CNC me

5) Press the - soft key. F’i’i’i’ili TILF’EF

[ Note that when RS-232 is set to USE, RS-232 on the CNC side doesn’t work. ]

High-speed refers to the Ethernet connection.
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4. Exercise 2 — PMC Screen Review

1) Search the ladder for R0.1, how many contacts are in the ladder?
how many coils are in the ladder?

2) What is the purpose of the TRACE function?

3) What is the soft key used for?

4) Search the ladder for SUB 5, what is the current count of counter 5?

5) What is the current ladder edition in your simulator?
6) Using the PMC Signal Status screen, what is the status of address R0.1?

7) Setup the TRACE screen to monitor F7.0 (M-code Flag), then run program O0001.
From the trace screen view, how many M-codes were processed in that program?

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

9) On the PMC CONFIG SETTING screen, what is the purpose of the PROGRAMMER ENABLE
setting?

10) When troubleshooting machine side switches, what should you do to the ladder before
toggling the switches?

FFA-091012/02
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5. Input/Output Connection

Fanuc offers several different types of I/O connections. They are all connected to the CNC by an
electrical serial communication link which is referred to as the /O Link.

I/O Link

All the types of I/O are available with SINKING or SOURCING connections. Sinking (also called
NPN) connections provide a path to ground; sourcing (also called PNP) connections provide a
path to 24VDC. More detail about these connections is shown in the following sections, but
generally the I/O style is determined by the area where the machine was manufactured.

USA Made = SINKING INPUTS (Ground)
SOURCING OUTPUTS (+24V)

Japanese Made = SINKING INPUTS (Ground)
SOURCING OUTPUTS (+24V)
European Made = SOURCING INPUTS (Ground)

SOURCING OUTPUTS (Ground)

5.1. Input/Output Configuration

The I/O modules must be connected on the 1/0O LINK serial communications daisy chain. The
connection starts at the CNC JD51A where there are 2 1/O link channels. Each connection on the
serial link is called a GROUP. There can be up to 16 groups on each I/O LINK channel. The 1/O
addressing is assigned by the machine builder, set by GROUP, BASE, and SLOT.
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GROUP 01 BASE 00 GROUP 02 BASE 0D

= | BETA SERWO DRIVE

e

GROUP 00

\ :_I Ly e I . ]
X060 X50 YO0 Y50 Sama
K06 - X21 X631 NS4 V03 g
Y40 - Y41 ;%
e ——— I'

To view the 1/0 configuration, do the following:

o

SYST&M. putton on the MDI panel.

@gﬁl) Press the
[ 2

2) Press the soft key to change the CNC menu.

PHC
CONF I
3) Press the soft key on the CNC menu.

[ 2
4) Press the soft key to change the CNC menu.

HﬂDULEl
5) Press the soft key on the CNC menu.
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The PMC I/O MODULE screen appears...

CHAHHEL 1,42

ADDRESS GROUP BASE SLOT HAN BDRESS GROUP BASE SLOT HAME
xeeee | | [ veees | | [
weel1 [ [ [ veeer | [ [
xeem2z [ [ | vemez | [ [
xeee3 | [ [ veees | | [
xeeea [ | [ veeea | | [
weees | [ | veees | | [
X6806 BB P8 P1 ezl veess | | [
XB887 B8 P8  P1  pCezI veee? | | |
X808 B8 P8 P1  jpcezl veees | | [
X089 B8 B8 p1  [pcezl veees | | [
X818 B8 B8 p1 ezl Yee18 B B8 B1  pCe30
X8011 B8 Be p1  |pcezl Yeeil1 @8 @@ b1 DCe30
X6812 B8 P8 p1  pcezl Yee12 P B8 B1 pceso
HDI ke ok ks IBB 5d: 59'

SYSTEMJMODULE SYHBOL] MESAGE] COPRT 3] +
PARAM

6) Notice X0006 and Y0010 is set to GROUPQOO, BASEQQ, SLOT1.

This is an operator panel interface board with 128 inputs and 256 outputs so it uses addresses
X0006-X0021 and Y0010-Y0041 (the person that set up the I/O system specified the starting

address).

62

' GROUP1 — BASED

[ AID16D: || AIDI6D J

xo0| |xso| voo| |vso

AIDL6D ||

X02| X54 | v03 | v54




PMC Maintenance — 3xi & 0i-D Input/Output Connection
5.2. 1/0 Model A

The I/O Model A is the PLC rack style I/O modules. There are 5 slot racks and 10 slot racks.

Many different I/O modules are available for each slot. In slot O of the rack is the communication
module.

5.2.1. Communication Module

The communication module is located in slot O of the rack. It sends the X input data back to the
PMC, and receives the Y output data from the PMC, through the JD1B connector. It also passes
the data to the next GROUP device through the JD1A connector, and/or passes data to the next
BASE through the JD2 connector.

LEDs indicate the
communication status

C O IC AT IO N

COMMUN ICATION
FROM CNE

TO NEXT GROWP

+24¥DLC FROM

POWER SUPPLY i

PWR = indicates +24VDC is input on connector CP32

LINK = indicates the serial communication to the CNC is active. (JD1B)
BAO = indicates communication to BASE 0 is active.

BA1 = indicates communication to BASE 1 is active. (JD2)

COMMUNICATION
TO0 MEXT BASE

FFA-091012/02
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5.2.2. Input Module

The AID16D TERMINAL BLOCK connection input module is shown here.

The rated current per input is 7.5mA and these inputs are wired sourcing (GND is switched).
The start address is dependent on the configuration settings
which are setup by the machine builder.

: » COMO = 1
P pi—,  GMD e ¥OL=3
EXTERNAL b—"o—— x03-5
+24Y DC e B ¥05=7
SUPP'LY —,_-,.F"D—,. wWF =9

oD e M1 -11
e e w1313
"o B K15 =15
| IS — Y] B B
L T s NC-19—

5.2.3. Output Module

The TERMINAL BLOCK style output module AOD16D is shown here.
The external +24V supply is switched out the outputs when they are activated.
The maximum output current is 500mA per output.

s D
] h = Yo.l=3
'y

2 =00
EXTERMAL 8y +«—— v03-5 4 -¥02
+24Y DC e “«— YO5-7 6 =¥04

SUPPLY RELAY1 «— V079 v Ll > 5 -voe
= COML =11 -~ -_h:" — 10 = 30
+—— ¥1.1-13 —de 12=¥10
-— ¥l.3-15 — 5 2 4y 14=Y1.2
+— Y1.5=17 - —f 16=71.4
-— VI7=19 — iy = A 18=Y15
» V1 =20
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5.2.4. 1/0 Module List

Below is a list of all the I/O modules available for Model A 1/0O. More details and connection
information for each module can be found in the manual B-61813EN, FANUC /O MODEL A
CONNECTION and MAINTENANCE MANUAL.

- — 1 = Honda Connector
——»; 2 =Ribbon Connector

AOD32C1  ; aianik vemina oo

TYPE MODULE VOLTAGE CURRENT SINK/ RESPONSE | POINTS
SOURCE

DC Input AID32A1 24VDC 7.5mA Both 20mSec 32
AID32B1 24VDC 7.5mA Both 2mSec 32
AIDO8H1 24VDC 7.5mA Both 2mSec 8

AID16C 24VDC 7.5mA Source | 20mSec 16 TB
DC Opto- AID16K 24VDC 7.5mA | Source | 2mSec 16 TB
isolated Input | AID16D 24VDC 7.5mA Sink | 20mSec 16 B
AID16L 24VDC 7.5mA Sink 2mSec 16 B
AID32E1 24VDC 7.5mA Both 20mSec 32 Honda
AID32E2 24VDC 7.5mA Both 20mSec 32 Ribbon
AID32F1 24VDC 7.5mA Both 2mSec 32 Honda
AID32F2 24VDC 7.5mA Both 2mSec 32 Ribbon
AC Input AlIA16G 100V~ 10.5mA AC 45mSec 16 B
120V 120AC
DC Output AOD32A1 5~24VDC 300mA Sink 2mSec 32
AODO08C 2.0A Sink 8
AODO8D 2.0A Source 8
DC Opto- AOD16C 500mA Sink 16
isolated AOD16D 12~24VDC 500mA Source 16
Output AOD32C1 300mA Sink 32
AOD32C2 300mA Sink 32
AOD32D1 300mA Source 32
AOD32D2 300mA Source 32
AC Output AOAO5E 100~ 2.0A 1mSec 5 B
AOAOQOS8E 240VAC 1.0A 1mSec 8 TB
AOA12F 100~120 500mA 1mSec 12 B
Relay Output AORO08G 250VAC / 4A 15mSec 8 B
AOR16G 30vDC 2A 15mSec 16 TB
AOR16H2 30vDC 2A 15mSec 16 Ribbon

'_
m
)

<|Z|1Z2|Z2|Z2|I<|<|<¥|<]|Z2|Z2|=Z2

<|<|<l<<<1z|z|z|Zz|Zz|Zz|<|<]z
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5.3. Type 1 Distributed 1/0 FUSE — 1A

The Type 1 Distributed I/O may be DIN rail or PCB mounted. | azo1 0004047250010
These modules are connected on the I/O Link serial !
daisy chain by the BASIC MODULE, and can be
mounted anywhere on the machine.

The ribbon cable across the top of the units
allows communication between the modules.

The blue Honda connections on the face are
the connection points for the discrete I/O.

| |
EXPANSION MODULE 3E> I ‘ |‘
EXPANSION MODULE Ei; ﬁ ﬁ

EXPANSION MODULE 1 BASIC

MODULE

5.3.1. Basic Module — A03B-0815-C001
The basic module communicates to the PMC through the 1/0 Link and also serves 24 input points
and 16 output points. Up to 3 expansion modules may be connected to each basic module, for a
maximum of 96 inputs and 64 outputs.

This module is powered by +24VDC, which is input on the blue Honda connector, on the front of
the unit. (pins 18 and 50=+24V, pins 19,20,21,22,23=GND)

CcB150

RS U 50 =&

7 %27 29| X07

18] X28 |8 08

e s

il T TR ;

EREN e SR E

o LRI s B

1 Bz :

0] X20_fost 1122 %00

oy B

5 Bioicomol :

T V15 | o 139 05

e LA S

2. 3 B aw '

I 12 g —ov :yi V0.2

| i AN o
JD1A - /O LINK T|DCOMD 33|0COMD

TO NEXT GROUP

NOTE: Addresses shown assume the
basic module is mapped at X0/YD.

JD1B - /O LINK FROM FRE‘H"IDUS GROUP
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Input/Output Connection

5.3.2. Input Connection

For the basic module inputs, SINKING or SOURCING may be selected by the wiring to the

DICOMO signal on pin 24. Each input uses approximately 15mA.

The SOURCING style connection
is shown here. DICOMO is wired
to ground, and GND is being
switched to the inputs.

External +24V
power supply

i)

10

_r
0.0

11

X0

12

Xhz

13

K03

14

X0.4

15

X0.5

16

X0.8

K0T

12

+24V

74

clcomof -

23

w

o

21

o

Y Y Fr Y FEYY

200

w

19

B

ce

FaRLaE e

0

BASIC MODULE

; ~
.'-—

| —
5.3.3. Output Connection

For the basic module outputs are fixed as SOURCING. The external +24V power supply is fed
into the basic module through the DOCOMO pin, then when the output is activated it is switched
through the output circuit. Each output has a maximum rating of 200mA. It is possible to parallel
two outputs to realize 400mA output.

BASIC MODULE

- .
||I“|
I \||‘ ;
)
— -

—

Y¥0.0

¥

w2

Y03

w4

.6

l'-DDﬂ"-lmRﬂ-th[

0T

When YO0.7 activates, the +24V from DCOM is

passed out pin 9 to turn ON the relay coil.

CERTT]

R B3

s

0

B SIS Ch
Tene WiEWA

]
g

s

[
=

s

=y
=)

[ B T T T 1

w

DCOM

33

DCOM

5.3.4. Basic Module DO Alarm Status

At the BASIC module start address +15, in this example Y15, there are bits to indicate if

overcurrent or overheat of an output occurs.

External +24V
power supply

BIT7

BIT6

BITS

BIT4

BIT3

BIT2

BIT1

BITO

Y7

Y6

Y5

Y4

Y3

Y2

Y1

YO0
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5.3.5. Expansion Modules

The expansion modules are available in different models - one with a manual handle interface,
another with analog inputs, and standard units with discrete 1/O points.

A rotary switch is provided near the ribbon cable connection, which allows the builder to skip
address ranges. Typically the switches are all set to ‘0’, which means the module addresses are
consecutive. When replacing these units, confirm the switch setting of the old unit.

Module Name Part Number Description
Expansion Module A A03B-0815-C002 24inputs/16outputs with handle I/F (JA3)
Expansion Module B A03B-0815-C003 24inputs/16outputs
Expansion Module C A03B-0815-C004 16outputs (2A outputs, 12A max overall)
Expansion Module D A03B-0815-C005 Analog inputs (0~10V or 4~20mA selectable)
Ribbon cable AB660-2040-T045#34B0020 | Connection between modules - 20mm length

When expansion module A is used, it must be placed in expansion module 1 position.

EXAPANSION
MODULE A CB150
TE| +24W OJ 0] 227
7] ¥5.7 48] X37
RN ymom SR
HEED i; i:'i E| X34
13 KE-.B I
LECEE ey SR
T ARCEN v ey
> PR AT | :
e SN O
——24DICOMOE '
AN e SRS
6| B4 Br—oy 1824
5| V33 by 17| Y23
RO I ey
e I o S oy ey
1 [DCOMD 33|DCOMD

NOTE: Addresses shown assume the
basic module is mapped at X0M0.

JA3 - MANUAL HANDLE

CONMNECTION JA3 - ——
i | | " | |
AN =
9| 5V
The handle count may be ST ov “II
seen at the start X address b
+12, so in this example 7| ARz |5
where the basic module is 4| HBZ hw .
mapped to begin at X0, 18] <5V |2
address X12 shows the handle Lo ‘i:
count in binary. ST
5| HB3
50| 5V
5[ ov_] . -y
. 4
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EXPANSION MODULE

5.4. Type 2 Distributed 1/0

The Type 2 Distributed 1/0O can be mounted BASIC
directly onto the machines relay PCB board. MODULE

The BASIC module connects on the /O LINK
serial bus, and may have one EXPANSION
unit connected to it by ribbon cable.

This allows for up to 96 inputs and 64 outputs
total, each unit having 48 inputs and 32 outputs.

5.4.1. Type 2 Basic Module — A03B-0815-C041

The BASIC module communicates to the PMC
through the 1/O Link. Connection JD1B is the input
and JD1A is the output to the next GROUP.

This module is powered by +24VDC,

which is input on the blue Honda connector

on the back of the unit (CB151). This connector
also serves 48 input points and 32 output points.

Two BASIC modules are available, one with a
manual handle interface JA3, and one without.
Both have a DI/DO of 48inputs/32outputs.

Module Name Part Number Description

Basic Module - B1 A03B-0815-C040 48in/320ut with handle I/F (JA3)

Basic Module - B2 A03B-0815-C041 48in/32out without handle I/F
FUSE A60L-0001-01724#DM10 | 1 Amp

5.4.2. Type 2 Expansion Module — A0O3B-0815-C042
Only one expansion module is available in the

Type 2 configuration. It has a DI/DO of
48inputs/32outputs.

Only one EXPANSION module may be CB152 E>
connected to the BASIC module.

The blue Honda connector on the back
of the unit (CB152) serves 48 input points
and 32 output points.

Module Name Part Number Description
Expansion Module - E1 A03B-0815-C042 48 inputs/32 outputs

FFA-091012/02
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6. Exercise 3 — Physical Input/Output

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

2) On the PMC Signal Status screen, search for address X8.4. Is the status 1 or 0?

3) How is it decided whether an input will be SINKING or SOURCING?

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

5) Using I/O Model A, if a new Sinking DC output connection requires 750mA of current, which
output module should be used?

6) How is the module address specified?

7) If you swap 1/0O modules between slots does the starting addressing change?

8) Using Type 1 I/O, which expansion module needs to be used to accept an analog input?
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7. PMC Interface Signals

The manuals 0i-D Connection Manual (FUNCTION) B-64303EN-1, 30i-A Connection Manual
(FUNCTION) B-63943EN-1, and 30i-B Connection Manual (FUNCTION) B-64483EN-1 detall
these signals. This section contains the X, G and F address lists for the 0i-D controls; the 3xi
series do have a few more signals, refer to their respective manuals if necessary.

7.1. Dedicated X Addresses

There are dedicated X addresses assigned to time critical signals. Emergency stop, the tool setter
switches, and home return deceleration switches are mapped here. These signals will function
even if they are not included in the ladder logic.

SYSTEM DESCRIPTION SYMBOL ADDRESS
X tool measurement point reached (automatic) XAE1 X4.0
Z tool measurement point reached (automatic) XAE2 X4.1
X+ tool measurement point reached (manual), path 1 +MIT1# X4.2
T X- tool measurement point reached (manual), path 1 -MIT1# X4.3
Z+ tool measurement point reached (manual), path 1 +MIT2% X4.4

(LATHE) ) -

Z- tool measurement point reached (manual), path 1 -MIT2 X4.5
X+ tool measurement point reached (manual), path 2 +MIT1% X13.2
X- tool measurement point reached (manual), path 2 -MIT1% X13.3
Z+ tool measurement point reached (manual), path 2 +MIT2% X13.4
Z- tool measurement point reached (manual), path 2 -MIT2% X13.5
X tool measurement point reached (automatic) XAE1l X4.0
M Y tool measurement point reached (automatic) XAE2 X4.1
(MILL) Z tool measurement point reached (automatic) XAE3 X4.2

Multi-step Skip signal for probe, path 1 SKIPn™ | X4.0-4.7
1% axis home return deceleration switch, path 2 %DEC1% X7.0
2" axis home return deceleration switch, path 2 %DEC2% X7.1
3" axis home return deceleration switch, path 2 % DEC3% X7.2
4™ axis home return deceleration switch, path 2 % DEC4% X7.3
COMMON  '5™ axis home return deceleration switch, path 2 % DEC5™ X7.4
to Emergency Stop signal XESP X8.4
LATHE "1 axis home return deceleration switch, path 1 %DEC1* X9.0
and 2" axis home return deceleration switch, path 1 %DEC2™ X9.1
MILL 3" axis home return deceleration switch, path 1 %DEC3" X9.2
4™ axis home return deceleration switch, path 1 %k DEC4™ X9.3
5™ axis home return deceleration switch, path 1 % DEC5" X9.4

Multi-step Skip signal for probe, path 2 SKIPn™ | X13.0 - 13.7

Normally the X addresses are determined by the machine builder, because they decide how the
machine will be wired to the 1/0O module. There are a few X addresses that are fixed by Fanuc.
These addresses are for time critical signals like emergency stop. The following material explains
the function of the dedicated addresses.
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*ESP, *DEC, MIT, SKIP, XAE

DEDICATED X ADDRESES

1
00001 (PART 259-16); g
G0 X10. ; X121 G7.2 o
! Yi2.1
M6 T2 G command | F——H ¥ output r‘%
GO X550, ¥-50.; . 1 Ehie Sk Cl
M3 52500 ; | . : - 2.
Mg ; F confirm _| e N Xi ! -::jigj
. 1 input
G01 }{IIEEA F200; - : M2 ME —_— : !
¥22.5; 3
._|
e-cooe f X17.0
\ -
IG70.5 F45.3 ¥17.0]
I HH— ——0O
G100.0+ command G command ] *GT0.5
= 1 |JOG X164  G100.0 FANUC
SERVO . ml X {H
F102.0 Y15.4 SPINDLE
F102.0m F confirm _| g : F confirm AF453
b

7.1.1. *ESP - Emergency Stop
The emergency stop signal is used to stop the machine immediately. Address X8.4 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.

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.

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. - OT Limit Switches

+

Z0 ol -Z

+ X

In this case, the switches enable the =y 1/0 Module

EMG relay coil in the electrical cabinet. N

The normally closed contacts of the EMG

relay are tied to the dedicated input address

of the CNC, and servo power supply. SERVE Pl
28
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7.1.2. *DEC - Deceleration 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.

There is a separate address for each axis, as well as each path. The first PMC 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), X9.3 is used for the 4" axis, and X9.4 is for the
5" axis. The second PMC uses address X7, with the same bit assignments.

/

e X AXIS *DEC1
+24Y
- « X9.0
7.1.3. SKIP Input

The skip input function is used when the machining end point is not programmed; 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 (G31) is skipped. The program moves to the next
block.

Multiple SKIP addresses are available which allows for multiple dimension measuring
instruments: for the first PMC, X4.0 — X4.7 is used, and X13.0 — X13.7 are used for the second
PMC.

7.1.4. XAE1, XAE2, XAE3 - 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.

7.1.5. +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 —MIT2 = -Z direction. The dedicated X addresses are
used on LATHE controls only. X4.2 - .5 is for the first PMC, the second PMC uses X13.2 - .5.

The MILL control has the same function; however it uses addresses G132/G134.

The addresses for MIT are the same addresses used for the 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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7.2. Dedicated G & 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) addresses 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 PMC MACHINE

00001 (PART 259-16);
GO X10. ; X12.1 G7.2 -~
M6 T2 ; command | F——CH ¥ output -
GO X50. Y-50.; ' . e
K:ﬁ 52500 P\ _r-'|c-_5 L : ; x‘{;j

' ; F confirm X input s
Eg}]:_ ;{%25.4 F200; EK M3 M5 G705 | .

i I _|

G-CODE X17.0

(G70.5 F45.3 Y17.0

H— ——O+
G command )} ®GT0.5

G100.04 { G command
q [JOG X164  G100.0
) FANUC
i 1 | |
AERVO 1l O i SPINDLE
F F102.0 Y154 F confirm AF4573

Fipz.om confirm - O

1

1

N

The dedicated addresses are listed in the tables that follow. This information is typically given in
the Maintenance manual for the control, in addition to the Connection (Function) Manual. The
following examples are from the 0i-D Connection Manual (FUNCTION) B-64303EN-1.

The information is given in more than one way. There are 3 lists of the G & F addresses, the first
is a LIST (organized) by FUNCTION, the second is a LIST (organized) by SYMBOL, and the
third is a LIST (organized) by ADDRESS. The same information is given in each of the 3 lists;
they are just organized differently to make it easier to find what you are looking for. These lists
also point out whether the signal is used on a lathe, a mill, or both. The two columns labeled T
and M refer to Turning Center (Lathe) and Mill, these symbols indicate the signals usage.

\ O - Available

@ : Available only with 2-path controi
= > Unavailable

The list organized by function is arranged alphabetically and details what signals are used for a
particular function. For example, the auxiliary function lock has two addresses that work with it,
G5.6 and F4.4. As long as you know a particular function of interest, you can use this list to be
aware of all the signals that work with it.

Function Signal name Symbol Address T M RE::;M&
Auxiliary functicn lock
Si::allary niction loc ol — 5 ”
Auxiliary function lock — - 92
Al funiction lock
uxrlarg_r niction loc KRAEL A o o
check signal
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Each of the G and F addresses has an assigned mnemonic called the symbol. The list organized
by symbol is arranged alphabetically by the first letter of these assigned mnemonics. If you know
the SYMBOL for a signal, this is a good place to find its description.

The first group of signals has an 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. These are called ACTIVE LOW signals. For example, the emergency stop signals are
addresses X8.4 and G8.4.

Group Symbaol Signal name Address T ] Raf:;;nce
. X008.4 ol 0
ESP Emergency stop signais G084 ol o 21
i Emergency stop sinals (senal 230731 2 O
*ESPB spindie) GO75.1 o1 0 10.3
*ESPC G205.1 o =

The next two groups are axis direction specific — positive and negative direction. +LM1 is the first
axis positive stroke limit and —LM1 is the first axis negative stroke limit.

it ALM1~+LM5 St limtedemaiseitng  oheation: |6 |6 235
signals
"-.lg.'\ia solection qul'lﬂlﬁ =086.1,6G086.3 L L 3.4
AM1~-LM5 Srone mitensmuseting | oisonectize | 0 | © 235
signals

Following the active low and direction-specific signals come all the symbols that start with an
actual letter. As you can see below, ABTSP2 is the 2™ spindle unexpected disturbance torque
detection signal and is assigned address F90.2.

signal
A 2nd spindle unexpected
ABTSF2 disturbance torque detection | F090.2 | 0O 24
signal
AFL Auxliary function lock signal G056 Q| O 8.2
Al Al mervbei e centesl meadas elansl | EMED B (] ™ - 4 44

The final list is organized by G and F address. These pages give you addresses in sequential
order, so if you only know the address this is the better place to look. This is especially helpful
when you are looking at the ladder, see a G or F address, and are curious what it does.

Ref
Address Signal name Symhbaol T M . :mnte
FOD1.2 Battery alarm signal BaL Q|0 2.4
FOD1.3 Dstribution completion signals DEN Q1 Q 9.1
FOO1 4 Spindle enable siana EMB ine
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For multi-path controls, add 1000 to the PMC address for path 2, add 2000 for path 3, etc.

For example, G058.1 is the External read start signal for Path 1, G1058.1 is the External

read start signal for Path 2, G2058.1 is for Path 3, and so on.

The following information comes from the Connection (Function) manual, the ‘reference item’

column is referring to chapters in that manual.

7.2.1. List by Function

This table lists the PMC addresses by what EUNCTION they are involved with.

76

O : Available
@ : Available only with 2-path control
- - Unavailable
Function Signal name Symibzol Address T M F‘.e:c:;-lnc:e
2nd reference position
o ZPM~ZP2T FO96.0~F096.6
2nd reference position |retum complefion signals o 2
retumfard, 4th 3rd reference position i
e e ~ 4.4
reference position Pl completion signals ZP¥1~ZP37 FO098.0~F096.6 < Q
retum siti
A eiennee pOS0G.  | ridy. F100.0~F1006 | O | O
retum completion signals
3-dimensional coordinate
3-dimensional SYBELR GO in M3R G031.3 o | 0 |1z20
; manual intermuption
coardinate system E :
- switch signal
R 3-dimensional coordinate
: : D3IROT FO62.6 8] Qo 1220
conversion mode signal
Tool axrs direction feed ALNGH CO73.T - o |a7
mode signal
Tool axis right-angie
J-dimensicnal manual |direction fesd mode RGHTH G023.6 o
feed function signal
Tool tip center rotation T
RMDOH G298.2
feed mode signal O
Table basze signal TE_BASE G2958.0 = o
Absolute position detector
battery voltage zero alarm | PBATZ F1726 ] Q
Absolute position signal 143
detection Absolute position detector i
battery voftage low alarm | PBATL F172.7 o] o
signal
Actual spindle speed | Actual spindle speed ARDO~AR1S FO40,F041 8] 9] 109
output signals ARODOZ~AR152 F202,F203 o | 0 ;
Al contour control mode
Al control LI : AICC FOG2.0 Q L e W |
signal
il i Alarm signal AL Foo1.0 |0 54
i i Battery alarm signal BAL FO01.2 O oo
Signal for disabling
Angular axis control angular axis control for MOZAGC GOE3.S Q Q (18
the perpendicular axis
3 - 2
Automatic data Automfaun c:!ﬁtﬁ backup ATEK F530.0 0O
backup executing signal
Auxiliary function lock
ni;::::w SRS AFL G005 6 O
Auxiliary function lock —— - 9.2
Al function lock
L |ar:.,r niction loc MAFL FO04.4 o
check signal
. Auxiliary function during
Auxiliary functon
" o axis movement output MYAF1~MVAF2 F316.4~F316.5 o Q |85

output in moving axis

signal
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Ref
Function Signal name Symbol Address T M Ei::m&
Auziliary functi o
conats O | moo-m31 FO10~FO13 o|o
;::{Iiilaﬂry function strobe ME FO07.0 o o
DMOD FO09.7 o o
L DMO1 FO09.6 o B
Decode M signals oMOZ FO09.5 o o
DM30 FO0g.4 Q| 0O
= -
;ig'r:‘;'f Rnchonende: | ongiasg F022~F025 0|0
Auxiliary function/2nd | Spindle function strobe
auxiliary function signal sF FOo7.2 O 2 |84
Tool function code signals | TOD~T31 FO26~FO29 o o
Tool function strobe
s;ql nesen TF FOO7.3 & | o
2nd auxiliary funct
cg d::'i’;:z: neien | poo~B31 FO30~F033 0| B
i;g;”:';g’ig ftion BF FOO7.7 ol o
End signal FlIM G004.3 8 Q
ES:;:’:M” it L P FO01.3 o| o
Axis non-display Axis non-display signals [ NPOS1~NPOST 5198.0~G198.6 8] Q
Signals for selecting the
manual feed axis for axis | SYNCJ1~5YNCJIT7 (G140.0~G140.6 (@] 0
synchronous control
Machine coordinate
[~ =)
miatch state output ;YN MT1~SYNMT | coto0~F2108 | © | ©
signals
::;fuf*;;:;ﬁ':””s' control | ovNO1~SYNOT  |FS320-F5328 | O | ©
Synchronization & =
R — compensation enable ;‘(N OF1~SYNOF | eotio-F2118 | O | ©
cnntrf:lm state output signals 1.6
Signal for indicating a
:ﬁfﬂﬁgﬁ':ﬂaﬁun =TT syNER FA03.0 o| o
gynchronous control
= ;
Synchronous control axis | oyeg cync7  |G138.0~G1386 | © | ©
selection signals
Signal for disabling torgue
drFfer-e.-n ce alarm detection NSYNCA C0S9.T o o
for axis synchronous
control
Canned cycle /
multiple repetitive Chamfering signal *CDZ GOS3.T o] = 128
canned cycle
oy —
Canned cycle for Sl ol peck .. | e e FO66.5 - | ©
drillin cycle in progress signal 127
2 Tapping signal TAP FO01.5 0| 0
Chuck / tail stock Tail stock barrier “TSB COR0.T o ~ |238
barrier selaction signal = ) -
’ CHNC ready signal MA FO01.7 =] B
CNC read I 22
i Servo ready signal SA F000.6 0| O
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Ref
Function Signal name Symbal Address T M ei:;;nce
K trol select
i CNCKY G295.7 o| o
signal
Dual display forcible end
i i it sl C2SEND G295.6 0| O o
displa i s
play Key c'.on.tn:-} selection CHNONYO F795.7 o o
atatus signal
Dual dl;play forcible end CISEND F295.5 o O
status signal
Constant surface anstﬁnt surface speed cas FO02 2 O o |ios
speed control signal
Confrolled axis detach
si;:alc's G DTCHI~DTCH? |G1240~G12468 | O | ©
Controfled axis detach - 125
Controlled axis defach | ynreH1~ DTCHT |F1100~F11068 | O | O
status signals
o e el CON G027 .7 Q| o
change =ignal
Cs contour control CONS1 G274.0 8] 8]
change signal (for each | CONS2 G274.1 o B
i o m—
Cs contour control zplndleilo oz bt LILE: o 10.11.1
R FSCSL FO44.1 o| o
change completion signal
Cs contour control FCS51 F274.0 o Q
change completion signal | FCSS52 F274.1 Q| O
{for each spindle) FCS53 F274.2 o] —~
Cs axis coordinate C5FH G274 .4 O 8]
establishment request CSFI2 G274.5 o 0
signials CSFI3 G274.6 o =
Ca contour control Cs anis coordinate CSFO F274.4 o 0
axis coondinate establishment alarm CSFO2 F274.5 QO O 10113
establishment signals CSFO3 F2T46 O -
s CSPENA Fo45.4 O 0O
RO et [ cepenm FO52.4 o| o
sfate signals
CSPENC F171.4 Q -
0001031 G054 ~G05T o B
Input signals for custom | UIMD0~U1131 G276~G279 9] o
macro UJI200~1231 G280~253 8 Q
JI300~11331 G284 ~G287 o o
Cust FO54,F055, 126
Heem magt UOODD~UCO31 | = o|o
2:‘52* signals for custom ', ~166-U0131__|Fo56~F059 CHNE
Uo200~-U0231 F280~F283 8] 9]
Uo300-~-U0331 F284~F287 8] 8]
Cycle start signal ST G007.2 o B
Feed hold signal *5P GD0B.S 9] o
Cycle start / feed hold :‘i;farrﬁ“ e oP FOO0O.7 o | O |51
Cycle start lamp signal STL FO00.5 Q )
Feed hold lamp signal SPL FO00.4 o O




PMC Maintenance — 3xi & 0i-D List by Function
x : Reference
Function Signal name Symbol Address T M Stera
Direct input of tool
TECLINPULOFIO0Y | position record signal | PRC GO40.6 O | — |1544
offzet value measured
Tool offset number OFNO~0FMS, G039.0~G039.5, o .
selection signals QOFNE~OFN9 G040.0~G040.3
ToaldbstemE B0 | sogsm G039.7 o
select signal
Workpiece coonrdinate
) shift value writ WOOQSsM G039.6 -
Direct input of tool ) e '.ra i i o
offzet value measured il SEloct Sy 1542
B +MIT1 -MIT1 X042 %004 3 R
N +MITZ2 -MIT2 XD04.4 X004 5
Tool offsct wiite signals. I~y " MIT? |G1220~G1321 | ©
-MIT1~-MIT2 G134.0~G134.1
Workpiece coordinate
ayatem shift value write WOSET G040.7 o =
signal
Direct operation by ﬁrrect operation select DMMC C042 T o o |s13
Open CNC signal
gi::afperm'”” selest | o G043 5 o | O |51
DNC operation : 3
DG oncafonachothon | i FO03.4 O | O |511,513
confirm signal
D signal DRN GO46.7
Dry run e © 10 Icq,
Dry run check signal MDRM FO02.7 Q B
Each axis workpiece
; WPRST1 to
dinate t G358.0~G358.6
Each axis workpiscs | > system presel | \WPRST? @ e
coordinate system qnazs - 1528
ke Each axis workpiece
e coordinate system preset | WPSF1 to WPSFT |F3580~F3586 | O | O
completion signals
Retract signal RTRCT GOEE 4 (8] o 19 613
Electronic gear box | Refract completion signal | RTRCTF F0&5.4 =10 = R
EGB mode signal SYNMOD FO85.8 8] Q0 |19
) GO0s.4 8] Q
E f E f [ *ESP 24
mergency stop mergency stop signalks S 0054 0 o
Extended extemal Extended external Specifying by
machine zero point machine zero point shit | EMZ0~EMZ15 parameter o | O (163
shift signal No. 1280.
hekies bt T EAE~EAD GD026~G0020 | O | O
external data input
Data signals for external G211,G210,
data input EDr e 001,000 o 2
Read signal for external
e | B G002.7 0| o
External data input == c’;mpmmn = 162
i EREND FO&0.0
for external data input © O
Search completion signal
for extemnal data input ) 1 © o
= .
Search cancel signal for ESCAN FO0.2 IS, O

extermnal data input
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Ref
Function Signal name Symbol Address T M Ei:;:m&
External deceleration *+ED1~*+ED7 G1158.0~G118.6 o] Q
signals 1 *ED1~*EDT G120.0~G1206 | © | ©
Exfoiiil detatrtici Eﬂemﬁl deceleration +ED2~*+ED27 [ G101.0~G101.6 [ B 710
signals 2 *_ED21~*_ED2T G103.0~G103.6 o Q
External deceleration *+ED31~*+ED37 | G107.0~G107.6 O 2
signals 3 *ED31~2-ED3T G109.0~G109.6 O 0
External read start signal | EXRD G058.1 8] L
fi’;rfgrﬁ' TEApURKIR: | et G058.2 ol o
External VO device 1=
142
control T nCh: EXWT G058.3 o | B
signal
Read/punch busy signal | RPBSY F053.2 o | O
Read/punch alarm signal | RPALM FO53.3 O O
Exiemal key it ot | pnacy GOBE.1 ol o
selection signal
Key code signals EKCO~EKCT G095 O Q
X o
External key input Ee:" T re:j srgna: 0 o] Ll o O 165
R TOGE e SOmPEion | Serng FO53.7 0| O
signal
Key input disable signal | INHEY FO53.0 o B
Key input disable signal | PRGDPL F053.1 9] o
External workpiece PMN1,PN2 PN4 PN -
number search signals 8,PN16 CRESLD- G © 9
Extended extemnal
External workpiecs workpiece number search | EFNO~EPN13 024 .0~:025.5 o] o 164
numiber search signals ’
External workpiece
number search start EPNS GO25.7 8] 8]
signal
Feedrate ovemride Feedrate overide signals | *FV0~*FVT G012 O O | FAT2
Follow-up Follow-up signal *FLVWU G007.5 O Q (128
Pbgiars Ranehon MFIN G005.0 Q|6
completion signal
= :
Simice Mmchon SFIN G005.2 oo
completion signal
Tool function completion
High-speed M/SITIE  [signal T S O O 54
interf ili i ’
interface 2nd aux!llar,r.functpon BFIN CO05.T o o
completion signal
S et MFINZ GO04.4 o| o0
completion signal
SF'd M function completion MFING CO04.5 o O
signal
High-speed ski High-speed skip status
e H i P HDOO0~HDO3 F1220-F1223 | O | O |1532
signal signals
i Lmk, RMamned Manual handle
handle interface :
ST g generators selection IOLBH1, IOLBH2 |G199.0, G199.1 8] Q0 |34
{Peripheral equipment =
; : signal
control interface)
Intfegd cuntml. (for Ir?-Feed control cut start INED COE3E . o |129
grinding machine) signal
3 In-positicn signals INP1~INPT F104.0~F104.6 Q )
In- tion check 725
TP e In-position check signal | SMZ G053.6 FHEE
Inchimetric conversion | Inch input signal INCH FO02.0 O | O (125
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Reference
Function Signal name Symbol Address T M Stera
B axis clamp signal BCLP FO&81.1 O
B axis clamp completion
Index table indexing | signal HEEEE Rt o 1313
function B axis unclamp signal BUCLP FO&1.0 - | O =i
EEh s g *BEUCP GO38.6 O
completion signal
Path interf heck i
i A - FO64.6 ® | -
Interference check p;ﬁ : terfg I 8.3
.a interference alam | L, FOg4 T ° =
signal
Start lock signal STLK G007 A 8] Q
Interiock signal for all oT CO08.0 o o
axes
'Ez:;”““ signal for 8ach | rynr7 G1300~G1306 | © | ©
Interiock 25
N interiock signal for sach | +MIT1~+MIT7  |G1320~G1326 | _ | o
axis direction -MIT1~-MITT G134.0~G134.6
Cutting block start
e *CSL G008 1 o |
interiock signal
Block start interlock signal [ *BSL G008.3 8] L
Imtemupt =t Int t signal f LA
s a4 oy i = sl GO53.3 O | O |1283
mMacro macro
Feed axiz and direction [ +J1~+J7 G100.0~G1006 | © | ©
selection signals -1 ~J7 G102.0~G1026 O o
Jog feedfincremental fﬂanual feedrate overmide " /O~*JVAS G010 G011 o o |31
fead signals
M | rapid trav
RDERE R Ry G019.7 0| o
selection signal
."-"-:ll-EXIS machine lock MLK o044 1 o o
signal
Machine lock ::ﬂg;ﬁ”‘s machine ook | mikISMLKz G1080~G1086 | O | O |531
All-axls_machln-e lock MMLE FO04.1 o O
check signal
Machi i
e ExsrE G295.0 ol o
screen select signal
P R < Machine operation menu
B o selact number notification | ESFM1~ESFME F317.0~G317.7 Q o [1324
signal
Soft k ber salect
SORSEYNUMAST 99SC. | ecrpi~EsFiD  |Fasn-gitad | O | ©
atate notification gignal
Input signals for P-cod
ISR | epgaEns GOBZ,G0&3 ol o
Macro executar macmn : 12.15
g:[;z[ signals for P-code | o\ ono~gU015 | Fos4,Fo8s ol o
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Ref
Function Signal name Symbal Address T M aif‘:-lnc&
i & (e
P e ﬂanua: a:o:ute s:-?nal.;l ABSM G00e6.2 O & i
on/off DR mosouNe Jheek | wAEsi FO04.2 ol|lo |
signal
R HS1A~HS1D G018.0~G018.3 O O
B © |HS24~HS2D G018.4~G018.7 Q Q |32
i HS3A~HS3D G019.0~G019.3 = Q
Manual handie feed
amount selection signals | MP1,MP2 G019.4,G019.5 O | © [32as
{incremental feed signals)
M | handle fead :
e Manual handle feed MP21, MP22 6087060871 | o | o
amount selection signals | MP31, MP32 GDET.3,GOET 4
Maximum manual handle
HMDLF G023.3 32
feedrate switch signal o O
MRS itk o0, HDN G347.1 o| o
direction inversion signal
: HS114~HS1ID Go4lo~Go413 | © | O
M | hand] M | handle int t
in;{;‘; : i ax?;i:m;lnemmr:gp HS2IA-HS2ID  |G0414~G0417 | O | O |33
i 2 HS3A~HSID __ |GD420-G0423 | O | O
Checking mode signal MMOD GDET.2 O o
Handle available signal in
etk mode MCHE GOET.3 Q o
PPN St FWSTP GS31.0 o | o
prohibiticn signal
pﬁr‘imfh‘i:‘:‘::;"t MRVM G531.1 0| o
M | handle ret 35
anual Nancie reiEee | p everse movement signal | MRVMD F091.0 | 0
HEai Chenge MNCHG F091.1 |
prohibiticn signal
i e MRVSP FO91.2 o|o
prohibition signal
{‘..heck mode confirmation MMMOD F0913 o O
signal
Manual rel’er.enn:e. position ZRN G043T o O
refum selection signal
Manual reference position
retum selection check MREF FOO04.5 o | O
"y i signal
o ot |Reference postionretum [~ [c196.0-G1e66 [ O [ O |41
PERR R deceleration signals XD0S.0~XD0SE | O | O
PERAETCE DN AR | S F0940-F0%46 | O | O
end signals
Refe siti
G R ZRF1~ZRFT F1200-F1206 | O | O

establishment signals
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List by Function

specification signal

Ref
Function Signal name Symbol Address T M Ei::m&
Manual tool
compenszation tool MTLMOD~MTLHN1S | GDE8,G0ED o -
numiber signal (4 digits)
Manual tool
compenszation tool MTEMOD~MTEN31 | G525~G528 O
number signal (8 digits)
Manual tool Manual tool
: - [11.14
compensation compenzation command | MTLC GOET.0 ]
numiber
Manual tool
compenzaation completion | MTLA FD&1.5 o
signal
Manual tool
compensation MTLANG FO51.4 o] —
uncompleted signal
Memwory protection Memory protection KEY1~KEY4 G046 3~G046.6 o 2 A
key signals KEYP G045.0 9] o 2
Mirror image signals Mi1~MIT G106.0~G1066 | © 8]
ro S MRS e S MM ~MMIT Fioso~Fioss | o | o |M7
signals ) ’
Mode selection signals MD1,MD2 MD4 G043.0~G0432 o Q
Manual data input
selection check signal oo R o O
Automatic operation
selection check signal izt PR O O
Memory edit selection
Mode selection check signal MEDT b o 2 26
Manual handie feed
MH FO03.1
selection check signal O O
mERCTOEnll ieed. MINC FO03.0 o| o
selection check signal
Jog feed selection check MU FO03.2 O O
signal .
SWS1 GO27.0 o o
Spindle selection signals | SWS2 G027.1 o 8]
SWS3 G027.2 Q -
*SETP1 GO27.3 o | O
Individual spindle stop *;;sz G027 4 ) O
N ;
ik *S5TP3 G027 5 8] =
Gear selection signals GR21,GR22 G029.0,G029.1 O
{input) GR31,GR32 G029.2 G0D29.3 o =
izl‘iﬁ:';” :;der PC25LC GO28.7 o| o
Mul-spindle control  [=====" gmd 10.12
oy PC35LC G026.0 o| o
selection signal
4ih ition cod
AP PCASLC GO26.1 o| o
selection signal
2nd sndie spced SOV20 to SOV27 | G3TE o| o
override signals
PAS S e SOV30 to SOV3T |G377 0| -
overmide signals
Spindie command path spsp 05357 s O
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Ref
Function Signal name Symbol Address T M Ei::m&
v}
Spindle enable signal ENEE roan - o ©
ENB3 F038.3 Q =
RO102~R1202 F200.0~F201.3 o O
Multi-epindle control |5 12-bit code signals RO103~R1203 F204.0~F205.3 o Qo |10z
RO104~R1204 F270.0~F271.3 O 2
Multi-zpindle address P
i-spincle address B | mspoo~MsP1s  |F160,F161 ol o
signals
SKIPP GO06.& o Q
i-step ki i 5 {LITH
Multl. tep skip Skt sional SKIP X004 7 O ] 1533
function SKIP2~SKIPE, X004 2~X004.6 o) O
SKIPT SKIPE ¥004.0_%004.1
2nd M function cod
hanaias M200~M215 FO14,F015 o| o
signals
: e B e e M300~M315 FO16,F017 o|o
Multiple M commands | signals a3
in a single block ion s y
in a single Hod Epd M function strobe ME2 FO0a.4 s O
signal
SFd M function strobe ME3 FO0A.S o O
signial
One-digit F code feed
One-digit F cods feed si;sal o FID GO16.7 - | o |71s
Macro call start signal MCST1~MCST16 | G512.G513 Q )
Mode ch beti
e R ERCI: | = G514.0 ol o
signal
Tu.lacrc- call execuiing MCEXE F517.0 o o
signial
Mode chenge reme. | uent F512.1 o| o
signal
Cine touch macro call MO1R F513.0 o O |166
MDZR F513.1 O | O
Mode notification signal | MD4R F513.2 o O
DHCIR F513.5 8] Q
ZRNR F513.7 8] o
Abnomal end signal MCSP F512.2 o 0
;:'r:;mgram confirmation | |\~ EX1-~MCEX16 |F514,F515 o| o
Optional block ski BDT1 G044.0
Optional block s Q.9
skipfaddition of s 2 e B el 010 |z
et ik sl Optional block skip check | MBDT1 FO04.0 Q Q -
P P signals MBODT2~MBDTS  |FO0S o |0
Outputiing the Axis moving signals o e A F102.0~F102.6 8] Q
t state of A ving direct 126
movement state of an . i= moving direction MYD1~MVD7 F106.0~F106.6 0 o
axis signals
Ovemide cancel Override cancel signal o] 0064 8] O |7174
. ] 1~*4L7 G114.0~G114.6 o Q -
Owertravel Overtravel signals TEETE; C116.0-G1156 o o 231
Path select Polisclect o (Tool | eap G063.0 B | o [N
post select signal) 133
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Function Signal name Symbol Address T M RE:::IG&
Path spindle command | ) spaSLSPB  |G0B32.G0633 | @ | -
selection signals
Paih spindle feedback | 1pcastPce  |G0642G0643 | @ | -

Path spindle control  [=2S12ClioN signals 8.8
Path sprrr.dle c.cummand cOsp FOB4.5 °
confirmation signal
Path spindle command COsP1 FOE3.3 L) 5
confirmation signal COs5Pp2 FO63.4 L =
Eolygon spindle stop spLaaT GO3E.0 o o
signal
:ﬁ_:ﬁf’;:ﬁ;’d'e speed | poaR FO63.2 o| o0

Paths polygon tuming - 692
P{:u!yrgan. miaster axis not PSE1 FOR3.0 o O
arrival signal
quyg{:n syrrchrqnlzatlnn pSED FO63.1 o o
axis not armival signal
Confrol axis selection
signals (PMC axis EAX1~EAXT G136.0~G136.6 8] 8]
control)

P — ECOA~ECEA G143.0~G143.6 o o
s o group 1.k 4 ECOB~ECEB G155.0~G155.6 o Q
(PMC axis control) ECOC~ECEC GIET0~G16TE | © | O
: ECOD~ECED Gi79.0~G1786 | © | O

e I VL EIF0A~EIF15A G144~G145 O 2
i (v e 4 X ) EIFOB~EIF15B G156~G157 8] Q
(PMC axis contral) EIFDC~EIF15C G168~G169 o B
EIFOD~EIF15D G180~G181 o Q

Axis control command ELUA i P o L
read signals (for group 1 EED Gt 7 o 2,
to 4) (PMC axis control) EOCRT Balfied o O
EBUFD G178.7 o Q

Ao control data signsls EIDOA~EID314  [G146~G149 o | 0

PMC axis {for group 1 to 4) (PMC EIDOB~EID3B G158~G161 ] Q

contrel/PMC axis e ikt EIDOC~EID31C G170~G173 8] Q0 |16.1

speed control function EIDOD~EID31D G182~G185 o B
Axiz control command EBSYA F130.7 O O
read completion signals | EBSYB F133.7 9] o
{for group 1to 4) (PMC | EBSYC F136.7 o o
axis contral) EBSYD F139.7 o o

ECLRA G1426 0|0

Reset signals (for group 1 | ECLRB G154.6 QO L
to 4) (PMC axis control} | ECLRC G166.5 Q| C
ECLRD G178.6 8] Q

Axis control temporary SR 1425 L D
stop signals (for group 1 LSITn Slits %, 2
to 4) (PMC axis control) ESTLL Ko lhts 5 O O
: " | ESTPD G178.5 9] Q
Block stop signals (for o G123 0 O
group 1 to 4) (PMC axis ESBKB G154.3 o Q
cantrol) ESBKC G166.3 Q Q
ESBKD G178.3 o e
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Function Signal name Symbol Address T M RE:::ID&
Block stop disable signals NI, GM?'? o O
{for group 1 to 4) (PMC EMSBKDB G155.7 © O
ais control) EMSBKC G167.7 o 0

EMSBED G179.7 8] Q
il e EM11A~EM4BA F132 F142 o &
s b e A ) EM118~EM48B F135,F145 o &
(PMC axis control) EM11C~EM48C F138,F145 o Q
EM11D~EM48D F141.F151 5] Q0
o : EMFA F131.0 =] ]
e e, e EETR— N
{PMC a;cis control) e S .2 O
: EMFD F140.0 (=] Q
i oiiid EMF24 F131.2 Q 0
:tglllig;;glffgrh;;up Ehe A O S)
1 1o 4) (PMC axis control) 2ot LS o )
5 " |EMF2D F140.2 o Q
- ) EMF34 F131.3 O o
Auxiliary function 3rd
sirobe r:i-gnals (for group EbE3D A ES o O
110 4) (PMC axis controf) o 2C AL ] o
EMFID F140.3 o o
Auxiliary functicn EFIMA G142.0 o Q
completion signal (for EFINB G154.0 Q Q0
group 1to 4) (PMC axis | EFINC (53166.0 Q Q
control) EFIND G1758.0 8] Q
PMC axis It : ESOFA G142.4 Q|0
control/PMC axis Servo off signals (for i ESOFB G154 .4 O O (164
speed control function | 9"°YP 1to 4} {PMC axis ESOFC G166.4 O O
i J
i ESOFD G175.4 FHNE
Buffering disable signals il Sl o 2.
{for group 1 to 4) (PMC s Gt 2 O 0
Aot Eonlyol) EMBUFC G166.2 =] Q
EMBLUFD G178.2 Q Q
Confrolled axis selection
status signals(PMC axis | *EAXSL F129.7 o o
control)
In-position signals (for A e O 2
group 1 to 4) (PMC axis EINPE F133.0 o o
contral) EINPC F136.0 8] 2
EINPD F138.0 o Q
Following zero checking EUREA B x 2
signals (for group 1to 4) LG R, o O
{PMC axis conirol) ECIeL 1001 o O
ECKZD F139.1 o &
ElALA F130.2 o Q
Alarm signal (for group 1 | EIALB F133.2 Q O
to 4) (PMC axis control) | EIALC F136.2 Q o
ElALD F138.2 Q o
Axis moving signals (for EtEs =il L2 0
group 1 to 4) (PMC :;xis Bt Ll L) O
ciitiol) i EGENC F136.4 Q| 0O
EGEND F139.4 8] 8]
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List by Function

ignore signal (PMC axis
control}

Function Signal name Symbol Address T M RE:::IG&
Auxiliary function EDENA F130.3 O O
executing signals (for EDENB F133.3 O 8]
group 1to 4) (PMC axis | EDENC F136.3 o O
control) EDEND F139.3 o Q
Megative-direction EQTHNA F130.6 O 2
overtravel signals (for EQTNB F133.6 O 0
group 1 to 4) (PMC axis | EQTNC F136.6 o Q
control) EQTND F139.6 o o
Positive-direction EQTPA F130.5 o Q
overtravel signals (for EQTPB F1335 Q| Q
group 1 to 4) (PMC axis | EQTPC F136.5 | O
control} ECQTPD F139.5 Q| 0
Feedrate ovemide signals EROAELGWE L L5 C
{for group 1 1o 4) (PMC *EFCVWOB~"EFOVTE | G163 o | o
e T "EFCVDC~"EFCVTEC | G175 O o

*EFOWOD~"EFCVTD | G187 | o
EQVC G150.5 o o
Owerride cancel signal EOVCE G1625 0 0
tha g 1 HEME. | oo G1745 o| o
axis control)
EQVCD 5186.5 Q| 0O
Rapid traverse overmide
signals (PMC axis ERCV1,EROV2 G150.0,G150.1 o} Q
control)
PMC avis Diry run signal (PMC axis EDRN G507 o o
controliPMC axis commcly 16.1
speed control function Manual rapid traverse
selection signal (PMC ERT G150.6 8] Q
axis conirol)
Lperise % Sl (R | F129.5 o)
axis conirol)
Skip signal (PMC axis ESKIP ¥DDAE o
control)
Distribution completion
signals (PMC axis ?DEM ~EAEEN F1I120~F1126 o Q
control)
, EABUFA F131.1 Q| O
Buffer full signals (for
group 1 to 4? -fF'Tu'I':;_: axis EARLIER E1a4 1 o O
o EABUFC F137.1 8] Q
control)
EABUFD F140.1 o B
Controlling signals (PMC | g4 cnT1~EACNT? |F1820~F1826 | O | O
axis conirol)
ELCKZA G142.1 o o
o rmptiostiorgll T S [~ X
(PMC axis control) ~ omciec ke lab ) 010
) ELCKZD G178.1 O O
Torque control mode  |rpopy-TROME | F190 o | o
signal (PMC axis control)
AJB phasze detector
AN Cowe chen Blanh NDCAL1~NDCALS | G202 o| O
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Ref
Function Signal name Symbol Address T M Bi:;:m&
ol s Polygon synchronization PEYN FO63.7 o o les
oY e under way signal 1 ’
Position switch Position switch zignals PESWD1~PSW1E | FOT0,FO71 o C [1210
Program restart signal SRN GO06.0 O O
P atart 57
i st oM icalatunder | ey FO02.4 ol o
way =ignal
Rapid t block |Rapid fr block
R T | e = ROVLP GO53.5 o | o |7212
overlap overlap disable signal
R bavnrse o | e it G0140G0141 | O | O |7174
signals
1% step rapid raverse
HROW G098 7 o o
override selection signals L o |
Rapid tr. i 719
e % o) et *HROVO~*HROVE |GD960~G0%66 | © | O
ovemide override signals
= :
Ltk dEnEIBIIeEE | o (3537 o B
ovemide selection signals 7471
0.1% rapid traverse i ; G352 0~G352.7 e
overmide signals HO: e G353.0~G353.1 o O
B Tomue limit reach signals
Reference position v
setting with RLIERAENEE Dasibio CLRENICLRCR | eanperisns | O | © |[as
E setting with mechanical 7
mechanical stopper
stopper
External reset signal ERS GO08.7 o 0
::;:;IEM confirmation | LniRsST FO06.1 ol| o
Reset and ind 52
R Reset & rewind signal | RRW GODB.6 0| o
Resetting signal RST FO01.1 Q| O
Rewinding signal RWD F000.0 Q Q
Reverse execution signal | RVS 007.0 - o
Retra ) i 58
srace e g RVSL F082.2 0
in-progress signal
Rigid tapping retraction i
Retraction for Rigid start signal HANE ARk o =10
tapping Rigid tapplng retraction RTPT FOGE.1 s o
completion signal
Rigid tapping signal RGTAP G061.0 O L
Spindle rotation direction | RGSPP FO&5.0 o 0
signals RGSPM FOB5.1 8] 0
Rigid tappi Rigid tapping-in4 10.13
igid tapping .|g| pping-in-progress RTAP FO76.3 0 o
signal
Rigid tapping spindl RGTSP1~-RGTSP
T S T = " |cos14~co616 | O | —
selection signals 3
:iz;g;[*t part count reached PRTSE FOR2 7 o o
Run hour and part
count diaplay o General-purpose 13141
integrating meter start TMRCN G053.0 O ]
signal
Screen erasure PSR SO EHEL | FO06.2 o | o |13112
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Reference
Function Signal name Symbol Address T M Stei
Hard copy cancellation
i HCABT G676 0| o
request signal
Hard copy execution
Screen hard copy request signal e T @8 13.1.14
function i o
Hard copy can.n::ella.tlon HCAR? FOG1.2 o o
request reception signal
e A S HCEXE FO61.3 o| o
status signal
SYWRN1 F093.4 Q| O
o ) i I~ [ =4 v
i s Servo waming detail SVWRNZ F093.5 Q[ 9
Servo axis control iy SVWRN F093.6 5} o 181
SVIWRN4 FO33.7 O O
Servo off f mechanical
;arrdle foci) Servo off signals SVF1~SVFT G126.0~G126.6 o O 129
; 2 SSEGB1 G351.0 8] 8]
3'";‘;‘3 g SSEGB2 G351.1 ol o
Simple spindle il S5EGB3 G351.2 9] — 14021
electronic gearbox | L oo SSEGBM1 F351.0 |0 i
i SSEGBM2 F351.1 0. ©
9 SSEGBM3 F351.2 0 | -
Simple spindle
aynchronous control ESRSYC GOE4 & o
signal
Simple spindle ESSYC1 52640 = Q
h trol
i ESSYC2 G264.1 - | ©
signal (for each spindie)
1st spindle parking signal | PKESS1 E[;?ffﬁ} = O
Simple spindle . — - G1227 _
N —— 2nd spindle parking signal | PKESS2 (G031.7) Q (1047
Simple spindle PKESE1 5265.0 = Q
h rki
bkl e PKESE2 G265.1 - | o
signal (for each spindie)
Ehase ITor monitor SYCAL FO44 .4 O O
signal
Phase error manitor SYCAL1 FD43.0 o o
ignal
g : SYCALZ FO43.1 Q| 6
tfor each spindle)
: Single block signal SBK G046.1 | O
Single block = 53.3
- Single block check signal | MSBEK FO04.3 o o
SKIPR GODE.6 Q Q
: . i
Skip function Skip signal ) 0047 o o 123
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Software operator's panel

signal (MD1) MD10 FO73.0 Q| 0

Software operator's panel MD20 FO73.1 o o

signal (MD2) L

Software operator's panel

MDA FO73.2

signal (MD4) O 9

Software operator's panel

signal (ZRN) ZRND FOT3.4 o | Q

Software operator's panel i F081.0,F081.2,

signal (+J1~+J4) kit FO81.4 FOB1.6 & o

Software operator's panel F081.1,F081.3,

signal (-J1-~-04) i FO81.5 F081.7 o o

Software operator's panel

RTO FOT7.6

signal (RT) © ©

Software operator's panel |

signal (H514) HS1AQ FO77.0 | O

Software operator's panel | |,

signal (HS1B) H51B0O FO771 (8] 8]

Software operator's panel

signal (HS1C) HS1CO FO77.2 8] Q

Software operator's panel HS100 FO77.3 o o

signal (H51D) )

Software operator's panel ME10 FOTE.D s O
Software operator's ;::lgnal o 1312
paned Scle opesslors penel | G FO76.1 Q. | @[55

signal (MP2)

Software operator's panel |, -

signal (*JVD~*JV15) OO~ 150 FO79,FO80 o Q

Software operator's panel | | y o

signal (*FVO~*FVT) FVOO~"FVTO FO7a o | Q

Software operator's panel .

ROW1O FOTE.4

signal (ROV1) * Gl S

Software operator's panel i

signal (ROV2) ROV20 FOT8.5 8] Q

Software operator's panel BOTO FO75.2 o O

signal (BDT) )

o

u.oﬂware operator's panel SBKO Fo75.3 o o

signal (SBK)

Software operator's panel MLKO FO75.4 o o

signal (MLE) :

Software operator's panel DRNO FOT5.5 o O

signal (DRN) )

Software operator's panel

signal (KEY1~KEY4} KEY FO=D o .

E :

,J.cﬂﬂware operator's panel =PO FO75.7 o o

signal (*SP)

Software operator's panel

general-purpose switch ouUTO~0OUT1S FOTF2,FO74 o o

signals
Speed display function | _, ;
ofamillingloolwith. | -Pooudmpiay change. | oop G38.5 O | O |131.10

SEMD MoLor

signal
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Function Signal name Symbol Address T M RE::;:IC&
SV speed control mode SRVOMN1~
sicyials SR Gs21.0~G5218 | © | O
Spindle control with S:u' reverze signals SVRVS1~SVRVYST [ G523 0~E523.6 9] O
servo motor SV speed control mode | o\ o ey cvrevT Fs210-k5216 | O | o |1
in-progress signals
Snlchdring il | Chetisong F522 0~F522. o| o
for each axis
Spindle crientation SHODA~SH11A GO758.0~G079.3 ] Q
Spindle orientation external stop position SHOOB~SH118 G080.0~G081.3 o] Q |10.15
command signals SHOOC~SH11C GO208~G0209.3 | O -
Spindle motor speed SIND G033.7 o O
command selection SIND2 GO35.7 o | O
signals SIND3 GO37.7 O =
) RO1I~R12I G032.0~E033.3 8] o
fg;‘g:n”gfi';;‘;f’:e‘j RO1I2~R1212 G0340~G0353 | O | O
Spindie output control RO1I3~R1213 G036.0~G037.3 O il PR
Byt FRAC Spindie motor command S EAlhh O o .
: e S5IM2 G035.6 o | 0
polarity selection signals =SING G037 6 5} —
! SGN G033.5 =] B
Spllnqm mictor cogll?.mm:}lp SGND G0355 ) O
polarity command signals SGN3 G037 & o) 7
s ' SPSTPA GO28.6 O 0
;iz::[re stop completion oo cTpe G402.1 SHNE
SPSTPC G402.2 O =
SUCLPA FO35.1 o | 0
Spindie unclamp signal SUCLPB F400.1 O O
SUCLPC F400.2 o =
il g *SUCPFA GO025.4 8] 8]
completion signal A D Selil L O
Spindie positioning AT A2 O | - Lo1o
Spindle clamp completion - SLPTA S @ L
; *SCPFB G401.1 O 2
signal
*SCPFC G401.2 o -
SCLPA FO38.0 o |1 0
Spindle clamp signal SCLPB F401.1 o O
SCLPC F401.2 8] =
Spindle positioning mode NP EOD o 2
Sl MSPOSE F402 1 8] Q
MSPOSC F402.2 o —
Total spindle revolution S5 Ceae) O O
nu mb-e.-l:r:I reset signals S gl 0 0
Spindke revolution S5R3 5533.2 o - 10.20
numiber history Total spindle revoluticn '
number reset selection | SSRS G533.4 o | 0
signal
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Function Signal name Symbol Address T M Ei:;:m&
Tomue limit command TLMLA GO70.0 O O
LOW signals (serial TLMLE GO74.0 Q| 0
spindle) TLMLC G204.0 [ -
Taorque limit command TLMHA z070.1 o | O
HIGH signals (serial TLMHB GO74.1 O 8]
apindie) TLMHC G204 .1 O ==
Clutchi — CTH1A CTH2A GO70.3,G070.2 8] O
i IiJnZte?Ear signals (senial 1B cTH2B  |Go7a3G0742 | © | O |10.3
" CTH1C,CTHZC G204.3.G204.2 o] =
SRVA G070.4 O O
CCW command signals :R" B GOT4.4 ) O
- = X o | L ~
{senial spindle) SRVC G044 o =
' SFRA GO70.5 =] B
CW command signals <FRB GO74S o o
{zerial epindie) ;FHC sz'ﬁ 5 =
CORCMA GOT0.6 o o
Orientation command ORCMB COTAE o o 103
signals (sernial spindie) ORCNIC sz'ﬁ o = 10014
Machine ready signals Iy L o O
e i MRDYB G074.7 0| 0
{serial spindie) MRDYC G047 o —
: . . |ARSTA GO071.0 o B
Alarm reset signals (serial ARSTE G075.0 o o
spindie = feine
Z ) ARSTC G205.0 9] -
Emergency stop signals EabA L] 0 O
o A 2 o
Spindle serial output | [serial spindie) *E:Eg 22321 g O
5 . =
SPSLA GO071.2 8] O
Spindie selection signals ;P;LE G075 o 0
{serial spindle) : : :
SPSLC G205.2 O =
Power line switch MCFHA G071.3 Q 0
completion signals (serial | MCFNB GO75.3 =] B
spindle) MCFNC G205.3 o =
SOCNA GO7T1.4 9] Q
Soft startfstop cancel =
signals (sernial spindie) SOCHG SIUEL O O 10.3
SOCNC G205.4 o -
W - S INTGA GOT1.5 O L
;SZ::II i A 1 GO755 00O
i INTGC G205 5 o | -
Qutput switch request i LD O 2
o
signals (serial spindle) :;tg gg;gz g C_J
Power line atatus check it S L 2
signals {sarial spindie) ggﬁg gg;:; g D
Orientation stop position | INDXA GO72.0 O Q0
change command signals | INDXB =076.0 O &
{serial spindle) INDXC G206.0 8] -
Rotational direction ROTAA GO072.1 O 0
command signals for ROTAB GO07A.1 8] 0
orientation stop position v
change {serial spindle) RITAL i ©
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Function Signal name Symbol Address T M RE::;:IC&
5.“‘3'”":“;;“”"@1”3 NRROA GO72.2 o| o
signals for orientation
stop position change HRROB GO76.2 8] o
{=erial spindie) NRROC 5206.2 O
Differential speed mode | DEFMDA GO72.3 8] 0
command signals (sedal | DEFMDE GO76.3 O c
spindle) DEFMDC G206.3 o -
Analog overide signals LVIE Soios 0 2
(serial spindie) OVREB G076 4 Q| 0

: OVREC G206 4 Q =
Incremental command INCMDA GO72.5 o B
externally set orientation | INCMDB G076.5 ol 0
signals {serial spindle) INCMDC G206.5 O =
Spindle switch MaIN MFENHGA GO7T26 8] L
MCC contact status MFNHGE GOTR.6 O o
signals (serial spindie) MFNHGC 206.6 O -
Spindle switch HIGH RCHHGA GO727 8] 8]
MCC contact status RCHHGE GO76.T | 0
signals (serial spindle) RCHHGC G206.7 Q =
Magnetic sensor MORCMA G073.0 o o
orentation command MORCMB G077.0 8] o
signals (senal spindle) MORCMC 207.0 O -
Subordinate operation SLVA GO073.1 O O
mode command signals | SLVB GO77.1 8] L
{serial spindie) SLVC G207.1 o =
i Motor power cutoff MPOFA G073.2 | 0
AEC oD | || et snds ol [MPOEE GOTT 2 o o=
spindle) MPOFC G207.2 o =
Alarm signals (serial 211::: ::g:gg g 8
) ALMC F165.0 o[ -
. . | S5TA FO45.1 O Q0
SPEEd zero signals (senal =578 FO49.1 o 0
pe) S5TC F168.1 8] -
i ; ; SDTA FD45.2 O 0
"Fpe.e? o d?;'.m sgrals 'spre FO049.2 CH:
(antal spndic) SDTC F168.2 o | -
2 ; SARA F045.3 O Q
Spindie speed amival =
signal (serial spindle) EARB Blsi % &) O
SARC F168.3 o -
g ) LOT1A Fi045.4 8] o
{L;a:;:;’:zg']' signals 1 I g FO49.4 FENE
: LDTiC F168.4 8] -
. ! LDT2A FD45.5 8] o
33:3_?3;;;3 signals 2 [ oToR F049.5 FHEE
" LDT2C F168.5 8] =
Tomue limit signals JLEA dluis 0 2
(serial spindle) TLMB FO49.6 Q| 0
' TLMC F168.6 o -
Orientation completion i Encis g g
signals (sanal spindle) EEEE i?;i; o T
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Power line switch signals GHPA il g g
(zerial spindle) CHPB F050.0
CHPC F169.0 o —
CFIMA FO46.1 o Q
s e -
Niorarosefont-wial T N[ X B
T o F169.1 o | -
i . RCHPA FO46.2 o o
O t switch s Is
u:::'; ¥ in;e.l = RCHPB FO50.2 o[ o
A A RCHPC F169.2 o[ -
: : RCFMA FO46.3 8] Q
S f”?:g::?”” RCFNB FO503 SHNE
R RCFNC F169.3 o | -
Subordinate operation SLYSA FO46 .4 o B
status signals (serial SLVSHE FO50.4 9] o
spindie) SLVSC F169.4 o =
Paosition coder crientation | PORAZA FO46.5 o Q
proximity signal {sernial PORAZE F030.5 o Q
spindle) PORAZC F184.5 O -
_ _ Magnetic sensor MORA1A FO46.6 o O
Spindle serial output | ohantation completion | MORA1B F050.5 0| o |03
signals (serial spindle) MORAIC F169.6 o =
Magnetic sensor MORAZA FO46.7 o B
orientation proximity MORAZE FO50.7 |8 8]
signals (serial spindie) MORAZC F169.7 o ~
Position coder PC1DEA FO47.0 0| O
one-rotation signal PC1DEB FO51.0 o O
detecti tatus signal
e e SR | prtnep F170.0 o | -
{zerial spindle)
Incremental orientation INCSTA FO47.1 8] Q
made signals (serial INCSTB FO51.1 o B
spindle) INCSTC F170.1 o | -
AII-spinF:IIe operation SRSROY FO34.7 o o
ready signal
1§t serial spindle ready SREPIR FO34.5 o o
gignals
End serial spindle ready SRSEIR FO34.5 o O
signals
Spindle waming detail SPWREM1~ o
signals 1109 SPWRHNG e o O
Spindle stop signal SETP G029.6 O 0
Spindle crientation signal | SOR G029.5 8] L
oo ;
jiz'r:‘;lf speed overnide | sovp~sovr G030 0| o
Spindie speed amival
;ig'r':al el SAR G029.4 o| o
T o
SR specd cooil | e el ENB FD01.4 0. o8
Gear selection signals GR10,GR20,
{otsipul] GR30 FO34.0~F034.2 o
Gear selection signals GR1 025.1 o )
{input) GR2 G028 .2 o o
S 12-bit code signals RO1C~R120 FO36.0~F037.3 o Q
Spindle speed Spindie fluctuation i
fluctuation detection detection alarm signal SEN- Fokb © O |10.18
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Spindie s.ynchmnl:uus spsye G038.2 o o
control signal
Spindle synchronous SPSYC1 52588.0 o O
control signal SPSYC2 G288.1 O O
{for each spindle) SPSYC3 G285.2 O -
Spindle phase
synchronous control SPPHS G0358.3 O O
signal
Spindle phase SPPHS1 G289.0 8] Q
synchronous control SPPHSZ2 G239.1 O )
signal (for each apindie) | SPPHS3 G289.2 Q =
Spindle phase
synchronous control FSPSY FD44.2 8] o
signal
Spindle phass FSPSY1 F288.0 o O
Spindie synchronous | SYehreneus control | FSPSY2 F288.1 o | O
Telinn signal (for each spindle) | FSPSY3 F2858.2 O - [ 1014
Spindle synchronous
speed control completion | FSPPH FO44.3 8] o
signal
Spindle synchronous FSPPH1 F2859.0 o o
speed control completion | FSPPH2 F289.1 Q )
signal (for each spindle) | FSPPH3 F289.2 QO =
e cRTC SYCAL FO44.4 o| o0
signal
Phase ermor monitor SYCAL1 FO43.0 o B
signal SYCALZ FO43.1 o O
{for each spindle) SYCAL3 FO43.2 o -
Spindle synchronous
speed ratio control clamp | RSMAX F0&65.2 o O
signal
Spindle s%.rn chmnnus_ SBRT G038 o o
apeed ratio control signal
” o Rapid traversing signal RPDC F002.1 o Q [27 711
SRR G YO | citng teed s CuT FO02.6 o O 27
Stored stroke limit 1 +EXL1~+EXLT G104 0~G104.6 Q Q
switching signals in axis
direction -EXL1~EXLT G105.0~G105.6 ] Q
Stored stroke check f:;f::;;;:r“m” ! EXLM G007 6 O | O |232
Sroeinbeens oot 60077 o|o
signal
Oveibavel sk saimis +0T1~+0T7 F124.0~-F124.6 8] Q
OT1~-0T7 F126.0~F126.6 8] Q
Stored siroke check 2, S.tmke limit 3 release RLSOT2 CO07 4 o o |233
3 signal
Stroke limit external Stroke limit external +LM1~+LM7 G110.0~G110.6 Q B R
setting sefting signals AMA~LMT G120-G1126 | O | © |77

FFA-091012/02
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Ref
Function Signal name Symbol Address T M Bi:;:m&
Superimposed control
R OVLS1~OVLST |G1900~G1%06 | O | O
axis selection signals
Superimposed control |Superimposed control 8.8
master axis confirmation | OVMO1~OWVMOT  |F344.0~F344 6 o o
signals
Superimposed control
slave axis confimation | OVSO01~0VS07  |F345.0~F345.6 Q| O
: signals
5 sed control 86
SR . Synchronous/composite/s
uperimposed control SYNIO~SYNTO  |F118.0~-F118.6 | 0
under way gignals
C ite control axi
OMpOarT CONAR IS, | s~ G1280~G1286 | O | O
change selection signals
Compodiic 28t MIXO1-MIXOT  |F343.0-F3435 | O | O
confirmation signals
= :
Synchronous control axis | ovycq-gvNe7  |G138.0~G1386 | O | ©
selection signals
L Synchronous master axis | oy oy cvomy  |F410-FM16 | O | O
Synchronous and confirmation signals 8.5
it trol Synchi sl i -
il ot YICTHONOUS SEVE 88 | oyCsi~SYOST  [FMz0-FM25 | © | ©
confirmation signals
Synchronous/compositels
upermposad control SYN10~SYNTO  |F118.0~F118.6 o o
under way signals
Parking signals PH1~PRT G122.0~G1225 8] 2
;3:‘;? axis confimiation | cmPK1~SMPK?  |F346.0~F366 | O | O
Threading Threading signal THRD FO02.3 9] Q |65
Tool change signal TLCH FO54.0 o QO
Tool change reset signal | TLRST GO48.7 | O
Ir?dmdual tool change TLCHI FO4.2 o o
signal
Iniokiticl oo change: | rurs T G048 6 oo
reset signal
Tool skip signal TLSKP G0458.5 O o
Mew tool select signal TLNW Fi54.1 9] 2
TDIG' ot ”””rfer TLO1to TL256  |GD47.0~G0480 | © | O
Tool life management ?3 Eﬁ,‘-lfm sugrlta = o 114
207 e COUMOVEME® | 'mvote*TLve  |GD490~G0501 | O | O
signals
Tool lif ival moti
it bl T F084.3 o| o
signal
Tool lif ting disakbl
DOVIFC counting ABER | Lren G048.2 ol o
signal
T.ocul life counting disakle LECIF FOg3.2 o o
signal
Remaln!ng t?ol count TLAL F154.0 = O
naotification signal
Torque fimit skip ;”g’;;f e et TRQL1-TRQLT  |F114.0~F114.6 O |1534
Touch panel check
i Touch panel check signal | TPPRS FDO0&.0 QO 1318

gignal
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Function

Signal name

Symbol

Address

Reference
item

Trouble diagnosis

Trouble forecast signal
(For the thermal
simulation data)

TDSML1~TDSMLE

F298.0~F298.7

Trouble forecast signal
{For the disturbance
lewvel)

TDFTR1~TDFLRE

F299.0~F299.7

18.3

Unexpected
disturbance torgue
detection

Unexpected disturbance
torque detection ignore
signal

IUDD1~IUDDS

G123.0~G125.4

Unexpected disturbance
torque detection signal

ABDT1~ABDTS

F1584.0~F184.4

ServD axis unexpected
disturbance torgue
detection signal

ABTQSWY

F0590.0

1=t spindle unexpected
disturbance torgue
detection signal

ABTSP1

F090.1

2nd spindle unexpected
disturbance torgue
detection signal

ABTSP2

FO90.2

3rd zpindle unexpected
disturbance torgue
detection signal

ABTSP3

FO090.3

@]

VRDY off alarm ignore
signal

All-axis WVRDY off alarm
ignore signal

IGHNVRY

GO66.0

Each-axis WROY off
alarm ignore signal

IGYRY1~IGVRYT

G192.0~G192.6

Waiting M code

MNo-wait signal

MOWT

0631

MNo-wait signal

NWWT

GOB3.7

Waiting signal

WATO

FO63.6

eee | O

Warning function
againat modification of
setting

Notification signal for
modification of C
language executor

program

CDCEX

F555.0

o

Moftification signal for
modification of 1st path
PMC Ladder program

CDLADA

F558.1

Motification signal for
modification of Dual
Check Safety PMC
Ladder program

CDDCL

F555.4

MNotification signal for
maodification of CNC
parameter

CDPRM

F558.5

13.1.14

Wrong operation
prevention

Start check signal

STCHK

5408.0

[gs]
=g
(g€ ]
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7.2.2. List by Symbol
This table lists the PMC G and F addresses by SYMBOL name in alphabetical 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.

Group Symbol Signal name Address T 1] Refﬂeer:ﬂnce
*ABSM Manual absolute signal G006.2 o 5.4
“+ED1~*+EDS External deceleration signals 1 | G118.0~G1184 o 9] 7.1.9
+ED21~"+ED25 |External deceleration signals 2 |G101.0~-G101.4 o o 719
*+ED31~"+ED35 |Extermnal deceleration signals 3 | G107.0~-G107 .4 O o 7.1.9
+L1~"+LS Owertravel signals G114.0~-G1144 O O 231
*-ED1~*-ED5 External deceleration signals 1 | G120.0~G1204 O O 7.1.8
*-ED21~*-ED25 External deceleration signals 2 | G103.0~G1034 O O 719
*-ED31~*-ED35 External deceleration signals 3 | G108.0~G109.4 o o 7.1.9
*L1~*L5 Overtravel signals G116.0~G116.4 o] 0 231
*BSL Block start interlock signal =008.3 O O 2.5
*BECLP B axis clamp completion signal [ G038.7 = o 13.12
“BELCP E!.axls. unclamp completion G038.6 1 o 13.12

signal
*CDZ Chamfering signal G053.7 O = 12.8
oSl C.ut‘tmg block start interlock G008 1 ol o 25
signal
« " Reference position retum X008.0~X008.4 0| O
e deceleration signals 5196.0~G1964 |0 A
"EAXSL C.ontralled axis s.elecﬂon status F129.7 ) o 16.1
signals (PMC axis contrel)
G g X008.4 8] Q
ESP Emergency stop signals G008 .4 0o 0o 21
BB Emergency stop signals (serial S A 0 0
, “ESPB ; mdf’e] K S s GO75.1 R 10.3
"ESPC P G205.1 o -
i v 0.1% rapid traverse override G352.0-~G3527
FHROO~*FHRVS signals G353.0~G353 1 | O TATA
*FLWU Follow-up signal G007.5 |0 128
*FVO~*FV7 Feedrate override signals G012 |0 7 P
*EFOVO~"EFOVT Feedrat \de si s (f 5151 &} 9]
"EFOVIB-EFOVTB | o oo el 5183 ol o
group 1 to 4) (PMC axis 16.1
*EFOVOC~*EFOVTC G175 ]| 0O
control)
*EFOVOD-"EFOVTD =187 O 9]
; e Software cperator’'s panel
FVOO~*FV7O siqnal ("FVO~"FV7) FO78 9] O 13.1.2
7 - ;
*HROVO~*HROVE ;.:;nr:lz'd Teaman QvenTds G096.0~G0966 | O | O | 7.1.7.1,7.1.9
IT Interlock signal for all axes 5008.0 ol 0 2.5
‘IT1~*Its Interlock signal for each axis G130.0~G1304 c |0 2.5
" VO~* V15 Manualf&edrate override G010 G011 o o 31
signals
! - Software operator's panel
VOO~ IV160 signal (*JVO~*JV15) FO79,FO&0 o O 13.1.2
*PLSST Polygon spindle stop signal 038.0 c| O 59.2
*SCPFA Spindle clamp completion 30285 o0 10.10
*SCPFB signal =401.1 O 8] :
*SP Feed hold signal 50085 c |0 5.1
*SSTP Spindle stop signal 50286 0| O 106

98



PMC Maintenance — 3xi & 0i-D List by Symbol
Group Symbol Signal name Address T M Refﬂeer;nce
*S3TP1 i ; ; G027.3 QO Q
Individual spindle stop signals 10.12
*SSTP2 g . G027 4 ] O
*SUCPFA Spindle unclamp completion G028.4 | O 10.10
' *SUCPFB signal G400.1 c |0 '
"TLVO~-"TLVS Tool life count override signals | G049.0~-G050.1 O O 114
TSE T.a|l stock barrier selection G0B0.7 o . 234
signal
JEXLI—EXLS | Swred stokelimitd switching | 404061044 | O | O 232
signals in axis direction
+1~+J5 PN i G1000~G1004 | O | © 3.1
selection signals
oy Software operator's panel F081.0,F081.2,
WAl signal (+J1~+J4) FO81.4,F081 .6 9|9 18,1
+ ALMA~+LM5 Sltroke limit external setting G1100~G110.4 o ) Py
signals
G X004.2 X004 .4
+MIT1+MIT2 Tool offset write signals G132.0.G132 1 O 15.4.2
sMIT1~+MITs | IMeriock signal foreschaxis | 0155061324 | - | O 25
direction
+0T1~—+0T5 Overtravel alarm signals F124 .0~F124.4 8] O 23.2
EXLI~EXLs | Swred stroke it WG | 5105061054 | O | O 232
signals in axis direction
J1~J5 EREC OB M (REAR G1020~G1024 | O | O 3.1
selection signals
Scftware operator's panel FO81.1,F081.3,
oot signal (-J1~J4) F081.5 F081.7 O 0 L
-Jg.-Ja 0 S Al Cpction G086.1,G0863 | O | © 3.4
: selection signals
LM 1~-LMS Stroke fimit etemal setting | 54120~1124 | O | O 235
signals
= X004.3 X004.5
-MIT1 -MIT2 Tool offset write signals G134.0 G134 1 o 15.4.2
MIT1~MITS Inerlock signal foreach axs | G1340~61344 | — | O 2.5
direction
-OT1~-0T5 Overtravel alarm signals F126.0~F126 4 O | O 232
ABDT1~ABDTs | Unexpected disturbance torque | 1oy nF1g44 | O | O 2.9
detection signal
Servo axis unexpected
ABTQSV disturbance torque detection | FOS0.0 o | O 29
signal
1st spindle unexpected
ABTSP1 disturbance torque detection | F080.1 o | O 29
signal
A 2nd spindle unexpected
ABTSP2 disturbance torque detection FOg90.2 o O 29
signal
AFL Auxiliary function lock signal GO05.6 || O g.2
AlCC Al contour contrel mode signal | FO62.0 @] 8] 7.1.11
AL Alarm signal FOO1.0 O O 2.4
ALMA F045.0 o | O
ALMB Alarm signals (serial spindle) | F049.0 O 8] 10.3
ALMC F168.0 O =
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Group Symbol Signal name Address T M Rei:er:-]nce
AROD~AR15 : A FO40 FO41 O O
Actual spindle speed signals 109
ARDD2~AR 152 j Pe g F202 F203 O O
ABETA Alarm reset signals (serial S0710 & 2
A ARSTB i i G075.0 0|0 10.3
ARSTC : G205.0 o -
ATBK Fhuturngtm d.ata hackup £520.0 o o
executing signal
2nd auxiliary function code
BOO~B31 . FO30~F033 8 O 9.1
signals
BAL Battery alarm signal F0o1.2 0] 0 2.4
BECLP B axis clamp signal FO&61.1 e O 13.12
BOT1 ' — G044.0 ] @]
BDT>-B0TS Optional block skip signals AR o o 5.5
B 1
BDTO Slnftware operator's panel FO75.2 o o 13.1.2
signal (EDT)
BE 2!14;1 auxiliary function strobe FO0T 7 ol o 9.1
signal
BEIN 2nd aux.lllary.funchun G005.7 o o 9.4
completion signal
BUCLP B axis unclamp signal FO061.0 = 8] 13.12
C2SEND Dual d|sp.lay forcible end G2956 0 0 131.9
request signal
C2SENG Dual display forcible end status F205 & o o 13.1.9
signal
CFINA , , , FO46.1 O O
CFINB clnele ceta spingey | |E080: olo
CFING F169.1 8] = 103
Sl Power line switch signals at ] i O |
CHPB sty 9 F050.0 I
CHPC & F169.0 0] =
Torque limit reach signals for
ELRC'“ CLRCH | reference position setting with |F180.0~F1804 | O | O 45
mechanical stopper
CNCKY Key confrol selection signal G285.7 ]| 0C 13.1.9
CNCKYO H.e',r control selection status F295 7 o) O 13.1.9
signal
C CON Qs contour centrel change G027.7 o o 10.11
signal
COSP .9l APk N F064 5 e | - 8.8
confirmation signal
COSP1 Path spindle command F063.3 9 == 8.8
COSP2 confirmation signal FO63 .4 L] = '
Cs axis coordinate
Lt establishment request signals s 0 2
CSFO1 LS SO0CInA. F274.4 o} o 10.11.3
establishment alarm signals
CSPENA C.S axis origin established state F048 4 0 0
signals
CSS Constant surface speed signal | F002.2 | O 10.8
CTH1A, CTH2A Blutohiisaar donais (sestad G070.3, GO70.2 o O
CTH1B,CTH2B | mdlef g G0743,G0742 | O | O 10.3
CTH1C, CTH2C P G204.3, G204.2 o =
CuUT Cutting feed signal FO02.5 | O 2.7
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DEFMDA Differential speed mode G072.3 | O

DEFMDE command signals (serial GO76.3 O O 10.3

DEFMDC spindle) G206.3 0. =

DEN Distribution completion signals | F001.3 0| 0 9.1

DMOD F00a.7 O Q

oMo ) FOO09.8 Q Q

DMO2 Decode M signals F009 5 o) 0 9.1

D DM30 FO09 .4 o O

CMMC Direct operation select signal Go42.7 O o 513

DMNC| DNC operation select signal G043.5 | O 511

DNCIR Meode notification signal F513.5 O o 16.6

DREN Dry run signal G046.7 Q QO 532

DRNO Safiss DpeeRies pen FO75.5 o|o 13.1.2
signal (DRN)

DTCH1~DTCHS Controlled axis detach signals | G124.0~G124.4 8] 8] 125

EA6 to EAD Address spnals forexemal | onn0 e 30000 | O | © 162
data input

EABUFA F131.1 9] O

EABUFE Buffer full signals (for group 1 | F134.1 | 0O 161

EABUFC to 4) (PMC axis control) F137 .1 0| O ’

EABUFD F140.1 8] Q

EACMT1~EACNT | Confrolling signals(PMC axis F182.0~F182 4 ol o 16.1

) control)

EADEN1~EADEMN Q|sv|huhen cnm.plemn F112.0~F112 4 o o 16.1

5 signals(PMC axis centrol)

EAX1~EAXS i s G1360~G1364 | O | O 16.1
signals(PMC axis control)

EBSYA Axis control command read EASE L L

E83YR com Igr.inn signals (for group 1 1537 O O 16.1

Lceod g to 4]p(PMC afis l:cllrltrl;:llgrEI i Pl O o .

EBSYD F139.7 O Q

EBUPA Axis control command read Olads S &

ESLFR signals (for group 1 to 4) (FMC G164.7 O Q 16.1

EBUFC afis wntml}g : G186.7 EE '

L EBUFD G178.7 0| O

EAMSECDA Axis control command signals B8 0~G1405 L L

ECOSECeH (for group 1 o 4) (PMC ag:-:is G1850~G1866 O 0 16.1

ECOC~ECSC Wnﬁm} : G167.0~G1676 | O | O :

ECOD~ECSD G179.0~G1796 o O

S Following zero checking E1aRE] Qe

ECKZB : F133.1 O O

ECKZC :fi:a;;n(:gl}grnup 110 4) (PMC F135 1 0 0o 16.1

ECKZD F139.1 O O

ECLRA G1426 ] 8]

ECLRB Reset signals (for group 1104) [g1546 0 () 16.1

ECLRC IIPMC axis C'Dntrﬂl} G1666 O O ;

ECLRD G1786 O 8]
Data signals for external data | G211,G210,

ED31 to EDOD input G001 G000 o @] 16.2

ELIEHA Auxiliary function executing F130 2 .

EDEMEBE : F133.3 O O

EDENC slg.nals (for group 1 to 4) (PMC F136.3 o) o) 161
axis control)

EDEMD F139.3 8] O
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Group Symbol Signal name Address T M Reference
item
EDRN Dry run signal(PMC axis G1507 ol o 16.4
control)
EFIMNA . g , G142.0 @] O
EFINB ﬁ'\_uxlllaryfunchun completion G154.0 ol o 16.1
EFING :Eizaolofr:c;ﬁ}mup 1to 4) (PMC G166.0 ol o =
EFIND E178.0 O O '
EGENA F130.4 8] @]
EGENB Axis moving signals (for group |F133.4 o |0 16.1
EGENC 1to4) (PMC axis control) F135.4 9] O :
EGEND F139.4 ] O
ElALA F130.2 Q @]
EIALE Alarm signal (for group 1to 4) |F133.2 o | 0O 16.1
EIALC (PMC axis control) F136.2 Qo o '
ElALD F139.2 O O
Sieamoitille Axis control data signals (for HAG-G1 49 0 0
EIDOB~EID31B group 1 to 4) (PMC axis G158~G161 ] O 16.1
EIDOC~EID31C control) G170~G173 ] O
EIDOD~EID31D G182~G185 ] O
EIFDA~EIF 154 . _ G144,G145 Q] 0
EIFOB~EIF15B ‘;;'rsgfgzgﬁ' :zid}r?;iﬂség;‘:i‘: G156,G157 010 -
EIFOC~EIF15C control) G168.G169 |1 O
EIFOD~EIF15D G180,G181 |10
EINPA F130.0 o[ O
EINPB In-position signals (for group 1 |F133.0 o Q 16.1
EINPC to 4) (PMC axis control) F135.0 | O '
EINPD F139.0 o[ O
L EKCO~EKCTY Key code signals G098 Q @] 16.5
EKENB Ry ool raad compieian F053.7 0|0 16.5
signal
EKSET Key code read signal G066.7 (25 2] 16.5
LK Accumulated zero check signal G142.1 & g
ELOIGH (for group 1 to 4) (PMC axis 541 8.0 16.1
ELCKZC control) G166.1 QO Q '
ELCKZD G1781 Q| O
SO LAENAEA Auxiliary function code signals Bl e S o
ENTIE~ENAED (for group 1 to 4) (PMC axis F135F 148 ¢ L, 16.1
EM11C~EM48C control) F138 F148 | 0O
EM11D~EM48D F141,F151 |10
EMBUFA , . . G1422 o[ O
cupues —|BAkrotisbsome (o gy 010
EMBUFC control) G166.2 o e '
EMEUFD G178.2 o | O
EMFA . . F131.0 o O
furs | ettt o fEise o Tol
EMFC axis control) F137.0 | O
EMFD F140.0 o | O
Culti Auxiliary function 2nd strobe Eabi= = ©
EMF2B - F134.2 O O
signals (for group 1 to 4) (PMC 16.1
EMF2C i F137.2 O | O
EMF2D F140.2 O O
EMF 34 o= ) F131.3 O Q
s Ml dnts s ToTo]
EMF3C il con G F137.3 @] ] '
EMF3D F140.3 O O
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EMEBKA Block stop disable signals (for 2143'? g g

EMSTHE group 1 to 4) (PMC axis s 16.1

EMSBK.C control) G167.7 O O

EMSBED G179.7 O O
Extended external machine ApeSEyG by

EMZ0 to EMZ15 int shift sianal parameter |0 16.3
zero point shift signa No 1280,

i Spindle enable signal eUin. A .8 L)

ENB2 i o F038.2 o O 10.12

ENBKY Sl ap mac G066.1 & | 6 16.5
selection signal

Sl Megative-direction overtravel ielol R

EOTNE e F1336 ol o
signals (for group 1 to 4) (PMC 16.1

EQOTNC b sotiol) F136.6 O] 0

EQOTND F139.6 0| 0

EQTPA Positive-direc i F130.5 0| 0O

i B e LT T B A

EOTPC afis mn[trﬂl}g . F136.5 =] '

EQTPD F139.5 &) &)

e ,

EOVO Cwverride 0% signal (PMC axis £129 5 o o 16.1
control)

EQVC ; : G150.5 c | O

coves |owr e foigge oo

EOVCC Eomrf;” G1745 oo '

ECQVCD G186.5 0| 0O

E .

EPNO~EPN13 | SXtended extemal workplece | 5054 060255 | O | O 164
number search signals

EPNS External wnrl-cplece number G025.7 0 o 16.4
search start signal

EREND Read mmpletllon signal for F060.0 o o 16.2
external data input

EROVIEROv2 | apidtraverse override signals | o 000 4501 | O | O 16.1
(FMC axis control)

ERS External reset signal E008.7 O O 5.2
Manual rapid traverse selection

o signal (PMC axis control) R1a08 0 o 191

ERTVA ’:;t:f“ ihadiad F006.2 o|lo| 13113

ESBKA G1423 O O

ESEKB Block stop signals (for group 1 [ G154.3 | C 16.1

ESBKC to 4) (PMC axis control) G166.3 0|0 '

ESEBKD G178.3 8] 8]

ESCAN Search cance.l signal for F060.2 ol o 162
external data input

ESEND Search mmpll.etlnn signal for F060 1 ol o 162
external data input

ESFO1~ESF10 | SOMKeynumberselectsla® | Lo1s0-F3191 | O | O 134
notification signal

ESFM1~ESFMg | ocrine operaton menu select | Loy; 0.k3177 | O | O 134
number notfication signal

ESKIP Skip signal(PMC axis control) | X004.8 | O 16.1
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Group Symbol Signal name Address T M Refi:eer;nce
ESOFA G1424 O O
ESOFB Senvo off signals (forgroup 1 | G154.4 0[O 16.4
ESOFC to 4) (PMC axis control) G166.4 9] O :
ESOFD G1784 C | 0
ESRSYC Simple s.plndle synchronous GOG4E o o 10.17
control signal
ESSYC1 Simple spindle synchronous G264.0 | 0 10.17
ESSYC2 control signal (for each spindle) | G264.1 (@] O :
ESTR ET}E? signal for external data G002.7 o ) 16.2
== Axis control temporary stop Sl Q O
ESTPB : G154.5 O O
E ESTRG sng.nals ifor group 1 to 4) (PMC G885 ol o 15.1
axis control)
ESTPD G178.5 O O
EUID0-EUINS Input signals for P-code macro | G082 G083 o O 12.15
EOoDEL NS [ VIR wgra for oo F084,F085 ol|o 12.15
macro
EXLM S_tnred stroke limit 1 change G007 6 o o 232
signal
EXRD External read start signal G058 O O 14.2
EXSFT Machite qeraion ine) G2950 o|o 13.4
screen select signal
EXSTP E;T:;E” e i 50582 ol|o 14.2
EXWT External punch start signal G058.3 O[O 142
F1D One-digit F code feed signal G016.7 - | O 715
. :
FHROV LR A KR 63537 o|o 7471
override selection signals
FIM End signal =004.3 O 8] 9.1
FSCSL 3 CoDiou coniel comngs FO44.1 o | @ 10.11
completion signal
FSPPH Spnde EYNIEEIC sheed. | Shkia o|o 10.14
control completion signal
F FSPPH1 Spindle synchronous speed F289.0 O[O
ESPPHD control pnmpletlnn signal (for E289 1 O 0 10.14
gach spindle)
FSPSY Spindle ;_}hase synchronous FO4d 2 o 0 10.14
control signal
FSPEY1 Spindle phase synchronous F288.0 Q 8] 10.14
FSPSY2 control signal (for each spindle) | F288 .1 | 0 '
FWSTP Fprward movement prohibition G531.0 o o 35
signal
GOQSM :;i'a‘fﬁsm e Rt | snaz ol|o 15.4.2
a GR1,GR2 Gear selection signals (input) | G028.1,G028.2 C | O 106
CG)H1G,GH2C}:GH3 Gear selection signals (cutput) | FO34.0~F034 2 o O 10.6
GR21,GR22 Gear selection signals (input) | G029.0,G028.1 o | O 10,12

104




PMC Maintenance — 3xi & 0i-D List by Symbol
Group Symbol Signal name Address T M Ret;er;nce

HCAR2 Hard q}py ;ancellatmn request FOB1.2 O O 13114
reception signal

HCABT H_aru:l copy cancellation request GOS7 6 o o 13114
signal

HCEXE PG CopY MRCUROR SIME. | i & | B 13.1.14
signal

HCREQ Z';:]d;“w ko o S |0 13.1.14

HDOO~-HDO3 High-speed skip status signals | F122.0~F122.3 o o 15.3.2

HEAD Path se!ect signal{Tool post G063.0 ® . 811 13.3
select signal)
Maximum manual handle

HNDLF feedrate switch signal Gaea O 0 Ak

HDN EOLE) TR CRe. ot RBCION | o|o 3.2
inversion signal
1% step rapid traverse override 7171

Y selection signals aiad e g 719

s HSTAAHITD |k fer s G0180~G0183 | O | O 3.2

selection signals
Software operator's panel

HS1A0 signal (HS1A) FO77.0 o Q 13.1.2
Software cperator's panel

HS1BO signal (HS1B) FO77.1 0|0 13.1.2
Software operator's panel

HS1CO signal (HS1C) FO77 .2 8] 8] 131.2
Software operator's panel

HS1DO sighal (HS1D) FO77.3 c| 0O 13.1.2

HS1lA~Hs1p  |Manualhandie interrupt axis | 0,00 60413 | O | © 3.3
selection signals

HS2A~HS2D MEBRITRYRS e G0184~G0187 | O | O 3.2
selection signals

HSZ2IA~HS2ID | Voruathandle Rlerupl 208 | Go414~G0417 | O | O 3.3
selection signals

Hegtipgan | MeRBRenC e avs G019.0-G0193 | O | © 3.2
selection signals

HS3A~Hsaip | Manualhandle inteript axis | o000 Goa23 | © | © 3.3
selection signals

IGNVRY Fh.ll-axls VRDY off alarm ignore GOBED o o 28
signal

IGVRY1~IGVRYs |Sach-axis VRDY offalarm 5495061924 | O | © 2.8
ignore signal

INCH Inch input signal F002.0 8.] 8 125

INCMDA Incremental command G072.5 0|0

INCMDE externally set orientation GO076.5 Q ]

INCMDC signals (serial spindle) (52065 O -

INCBTA Incremental orientation mode Bl 0 O

INCSTE signals (serial spindie) FO051.1 o O 10.3

INCSTC 9 g F1701 o =

INDXA Orientation stop position G072.0 o1 0O

INDXB change command signals G076.0 o]0

INDXC (serial spindle) 5206.0 8] =

INFD In-feed confrol cut start signal | GO63.6 = O 12.8

INHKY Key input disable signal F053.0 £: a3 16.5

INP1~INPS In-position signals F104.0~F104.4 Q o 7.2.5
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INTGA . ; : GO71.5 0110
NTGE Sp.&eﬂ integral signals (serial GOTS 5 5T o 103
spindle)
INTGC 5205.5 Q md
IOLBH, ioLekz |Menual hende gencralon G1990,61881 | O | O 3.4
selection signal
UDD1~lupDs | Snexpected distubance torque | 51060 1054 | O | © 2.9
detection ignore signal
KEY1~-KEY4 Memory protection signals G046.3~G045.6 o[ O 13.2.1
Software operator's panel
K KEYO signal (KEY 1~KEY4) FO75 6 @] o 13.1.2
KEYP Memeory protection signals G046.0 o o 13.2.2
LDT1A : , . |FO45 4 8] O
LDT1B :;an?ljlif}:tectlun signals 1 (serial F049 4 o o
LDT1C F168 4 8] — 103
L LA Lead detection signals 2 2o D & -
LDT2B (serial spindle) FO49 .5 o Q
LDT2C F168.5 O -
LFCIF Tool life counting disable signal | F083 .2 O O 114
LFCIV Teol life counting disable signal | G048.2 Q Q 114
MO0~M31 Auxiliary function code signals | F010~F013 O] 0O 9.1
M200~M215 2nd M function code signals FO14~F015 @] @] 8.3
M300-M315 3rd M function code signals FO16~F017 @] @] 9.3
Ma CHNC ready signal FOOo1.7 = =] 2.2
MAaBSM Manual absolute check signal | F004.2 0|0 5.4
Auxiliary function lock check
MaFL ; FOO4 4 O O 9.2
signal
MEDT1 Optional block skip check FOO4.0 O &) 55
MEDT2-MBDTS |signals FOO5 Q O :
MCEX1~MCEX 18 S;:L;rugmm il F514 F515 oo 166
MCEXE Macro call executing signal F512.0 @] @] 16.6
MCFIN MadS CrAngs Compieion G514.0 | B 1656
signal
MCENA Power line switch completion 07 1.0 0.0
MCFNE signals (serial spindie) G075.3 O O 10.3
M MCFNC 52056.3 O =
MCHK Handlg available signal in G067 .3 o o 35
checking mode
MCRQ Meode change request signal  |F5121 |0 16.6
MCSP Abnormal end signal F512.2 0] 0 166
MCET1-MCST16 | Macro call start signal 5512,G513 O O 16.6
MD1,MD2 MD4 Mode selection signals G043.0~G043.2 O @] 26
MD10 OIS OperRicra fn F073.0 o]0 13.1.2
signal (MD1)
MD1R Made notification signal F513.0 0|0 16.6
MD20 b F073.1 o| o0 13.1.2
signal (MD2}
MD2R Mede notification signal F513.1 e e 16,6
MD40 =R RorR e S pene FO73.2 o|o 13.1.2
signal (MD4)
MD4R Mode notification signal F513.2 | 0 16.6
MDIRST MDI reset confirmation signal | FOOS .1 QO O 5.2
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MDREN Dry run check signal Fooz2 7 = 532

MDTCH1=~ Controlled axis detach status

MDTCHS akjrals F110.0~F110 4 | O 125

MEDT Memﬂr‘,r edit selection check F003 6 ol o 26
signal

ME A.uxlllar:.r function strobe FO07.0 o 0 9.1
signals

MF2 2nd M function strobe signal FOO08 4 O O 9.3

MF3 3rd M function strobe signal FOO08.5 &) O 9.3

MEIN ﬁh.uxlllar'_.f function completion G005.0 o 0 9.4
signal

MFINZ End M function completion G004 4 o o 9.4
signal

MFING 3.rd M function completion G0045 o o 0.4
signal

MFNHGA Spindle switch MAIN MCC GO7286 27 0

MFNHGE contact status signals (serial GO76.6 O O 10.3

MFMNHGC spindle) G2066 O -

MH Manual.handle feed selection F003 1 o 0 26
check signal

MI1~MIS Mirror image signals G106.0~G106.4 | O 127

MING Increm?ntal feed selection FO03.0 o o 25
check signal

MIT Tool offset write signals A004.2~X004.5 O = 154.2

M MIX1=MIXS CaRROME Contol M changt. aisip-gises: | & (B 8.5

selection signals

MIXO1~MIXO5 S;nmaﬁgs'te Ve confimal  \pyaoFm3e | O | O 8.5

J Jog feed selection check signal | FO03.2 o]0 26

MLK Alkaxis machine lock signal G044 .1 o]0 5.3.1

MLEA~MLES Each-axis machine lock signal | G108.0~G108.4 O O 531

MLKO S.oﬁwareoperatur s panel FO75 .4 ol o 131.2
signal (MLK)

MMDI Manual.data input selection F003 3 o o 28
check signal

MMEM Aummapc operation selection F003 .5 ol o 28
check signal

MMI1=MMIS Mirror image check signals F108.0~F108.4 O O 127

MMLK ﬁ.lll-axls machine lock check £004 1 ol o 53 1
signal

MMMOD E’E’:‘:T e gonmaoe F091.3 o|o 3.5

MMOD Checking mode signal G067.2 e | as

MNCHG Q|rem|nn change prehibition £091 1 o 0 15
signal

MORA1A Magnetic sensor orientation FO46 6 2| 0

MORA1B completion signals (serial F050.6 | O

MORAIC spindle) F169.6 @] = 103

MORAZA Magnetic sensor crientation FO46 7 O O :

MORAZBE proximity signals (serial FOs0.7 ] 0

MORAZC spindle) F169.7 O | =
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MORCMA Magnetic sensor orientation GO073.0 o]0

MORCME command signals (serial GO77.0 O O 10.3

MORCMC spindle) G207.0 o] -
Manual handle feed amount

MP1,MP2 selection signals (incremental | G019.4,G019.5 o | O 32,35
feed signals)

MP21,MP22 Manual handle feed amount GO87.0GOBTA o O 3.9

MP31,MP32 selection signals G0a7.3,6087 4 ;

MP10 HEDIERe ey 8 Rendl F076.0 o|o 1312
signal (MP1)
Software operator's panel

MP20 signal (MP2) FO75.1 c| O 13.1.2

sl Motor r cutoff command SRl 5 2 Q

MPOFE signZIsp?;jiaTspindle} G712 Al

MPOFC 5207 .2 O s 10.3

MELIA Machine ready signals (serial GOT0] O 0 |

MRDYB bl XN GO74.7 0|0

MRDYC G204.7 o =

MREF Manual refer_ence pomtpn FO04.5 o o 41
return selection check signal

MRMT LG Dpfeaton seac F003.4 O| O | 511,513

M confirm signal

MRVM Fileverse movement prohibition G531.1 o o 15
signal

MRVMD Rewverse movement signal F091.0 o]0 35

MRVSP Eeverse movement prohibition £091 2 ol o 35
signal

MSEBK Single block check signal FOO4.3 o]0 53.3

MSPOD~MSP15 Multi-spindle address P signals [ F160,F161 o Qo 10.12

MSPOSA Spindle posttioning mode F039.0 o[ O 10.10

MSPOSE signals F402.1 | O '

MTBNOO~MT8NG1 | Manualtool compensation 100l | e, g0 ol - 1114
number signal (8 digits)

MTLA Vo oo oameniinot | rosys o| - 11.1.4
completion signal

MTLANG Manual tool mmpensatlﬂn F061 4 o o 1114
uncompleted signal

MTLC Manual tocl compensation GOBT D ol - 1114
command number

MTLNOO~MTLN15 | Manual tool compensation ool | s g =g5q o | = 11.1.4
number signal (4 digits)

MV 1~MV5 Axis moving signals F102.0~F102.4 0| O 1.2.6

MWD ~MYVDE Axis moving direction signals F106.0~-F106.4 O O 126
A/B phase detector

MDCAL1~NDCAL | ; ’

5 disconnection alarm ignore G202 c | O 16.1
signal(PMC axis control)

NMWT Mo-wait signal GD63.7 ® | - 8.2

N MOWT Mo-wait signal G0§3.1 @ = 8.2

Signal for disabling angular

MNOZAGC axis control for the G063.5 o | o 1.8
perpendicular axis

NPOS1~NPOS5 | Axis non-display signals G198.0~G1984 O] O
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NRROA Shortcut command signals for | GO72.2 O O
NERR OB orientation stop position GO7E2 O O 10.3
N NRROC change (serial spindle) G2062 O —
Signal for disabling torque
NSYNCA difference alarm detection for | GO59.7 c| 0O 16
axis synchronous control
OFMND~0FNS, Tool offset number selection G039.0~G0359.5, o o 1542
OFN6~0FMNg signals G040.0~G040.3 !
OP Automatic operation signal FOOO.7 o1 O 5.1
ORARA : . , . FO45.7 Q|0
ORARB igﬁ;ﬁ'ﬁgdﬁrpb“” Sgnals Iosg 7 ol o 103
ORARC g F168.7 0| —
ORCMA . : . G0706 Q| O
ORCMB [C;gig‘ltastlﬁgdolz{nmand signals GO746 o o 110[].134
ORCMC p 52046 ol - '
OUTOOUTIS | PoTewarg opomion s panek F072,F074 B | . 13.1.2
0 general-purpose switch signals
OvG Override cancel signal G006.4 o | O 74.7.4
OVLSi~oviss |Superimposed control axs G1900~G1804 | O | O 8.6
selection signals
OVMO1~OvMos | Superimposed control master |y, 0 pass | 0 | O 8.6
axis confirmation signals
OVRA , ) , GO0724 O | 0O
Analog override signals (serial
OVRB spindie) G076.4 o[ 0O 103
OVRC G2064 8] =
OVEO1~OVS0s |SWPermposedconkoisiave  |Lauorasd (O | © 8.6
axis confirmation signals
Absolute position detector
PBATL battery voltage low alarm Fi72.7 o | O 143
signal
Absolute position detector
FEATZ battery voltage zero alarm F172.6 O o 143
signal
PC1DEA Position coder one-rotation FO47.0 10
PC1DEB signal detection status signals | F051.0 o1 0 10.3
PC1DEC (serial spindle) F170.0 0 -
PC2SLC 20 posEn.caderealacion: | Laaes & | B 10.12
signal
PC3SLC Brd position coder selection G026.0 o o 10.12
signal
¥ PC4SLE A pIER RO AReTD i o| o 10.12
signal
PECK2 Srnall—hulel peck drilling cycle in FOG6.5 n o 127
progress signal
PK1~PKS Parking signals G122.0~-G1224 O O 8.5
, ’ ; G1226
PKESS1 1st spindle parking signal (G031.6) c| O 10.17
: : . G1227
PKESS2 2nd spindle parking signal (G031.7) o0 10.17
PKESE1 Simple spindle synchronous G265.0 O | 0O
i j 1017
PKESE? palrklng signal (for each G265 1 o o 0
spindle)
PN1.PNZ PMN4, Eﬂemal.workmef:e number G009 0~G009.4 O O 16.4
PM16 search signals
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Eg;:zz'; Pasition coder orientation EE:E: g g 103
roximity signal (serial spindle - :

PORAZC oy Pnde) 1695 o -

PRC Position record signal G040.6 G | = 15.4.1
PRGDPL Key input disable signal F053.1 o | O 16.5
PRTSE T.arget part count reached F062 7 o o 1311

signal

P PSAR P_u::lygon spindle speed arrival F063.2 o o 602

signal

PSE1 P.nlg,rgnn master axis not arrival F063.0 o o 692
signal

PSE? Pulygqn syljchronlzahon axis F063 .1 o o 6992
not armmival signal

PSWO1~PSW16 Position switch signals FO70,FO71 O O 1.2.10

PSYN F‘olygpn synchronization under F063.7 o o 6.9
way signal

RO1I~-R12I Spindle motor speed command | G032.0~G033.3 | 0 107

RO1I2~R1212 signals G034.0~G0353 | O | O '

RO10~R120 F036 .0~F037.3 O O 106

RO102~R1202 S 12-bit code sianals F200.0~F201.3 @] Q

RO103~R1203 9 F204 0~F205.3 Q O 10.12

RO104~R 1204 F270.0~F271.3 O O

RCFMNA i ! FO46.3 O O

T R iR

RCFMNC 9 P F169.3 Q =

RCHA Power line status check signals AR g 2

RCHB (serial spindle) : 757 &t .1

RCHC 3 G2057 o | — -

RCHHGA Spindle switch HIGH MCC GO72.7 0| 0 ;

RCHHGE contact status signals (serial GO76.7 o | O

RCHHGC spindle) G206.7 Q =

RCHPA ) ) ) FO46.2 8] 8]

RCHPB SOui;zLIJtE]smtch signals (serial F050 2 o o

RCHPC B F169.2 o —

P RGSPM Spindle rotation direction F065.1 o1 O 0.1
RGSPP signals FO65.0 o O '
RGTAFP Rigid tapping signal G061.0 o o 10.13
RGTSP1~-RGTSP R.Igld tapping spindle selection GO61.4~G061.5 o o 10.13
2 signals
RLSOT Stroke limit 1 release signal GO07.7 o]0 232
RLSOT3 Stroke limit 3 release signal G007 .4 o | O 233
ROTAA Rotational direction command | GO72.1 | 0O
ROTAB signals for ofentation stop GO76.1 o | O 10.3
ROTAC position change (serial spindle) | G206.1 O =
ROV ROV2 Rapid traverse override signals | G014.0,G014.1 Q| O 7174

Software operator's panel
ROV10 signal (ROVA) FO76 .4 O O 13.1.2
Software operator's panel
ROWV20 signal (ROV2) FO7E.5 o O 13.1.2
ROVLP R_apm tra_uerse block overlap G053.5 o o 7512
disable signal
RPALM Read/punch alarm signal F053.3 o | O 14.2
RPESY Read/punch busy signal F053.2 | O 14.2
RPDO Rapid traversing signal FOo2.1 | O 27741
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RRW Reset & rewind signal G008.5 25 ) 5.2
BaLA Output switch request signals UL & &
RSLB csen'pal e A 9 GO7556 oo 10.3
RSLC g 52056 o | -
RSMAX Spllndle synchrunuusf speed FO85 2 o o 10.14
ratio control clamp signal
RST Resetting signal Foo1.1 Q10 5.2
RT Manual rapid traverse selection G019.7 0 o 3.1
signal
RTAP Pighd tapping d-progreas F076.3 & | B 10.13
signal
R s - -
RTNT R.Igld tapping retraction start GOB26 . o 510
signal
RTO Slofhﬂare operator's panel F077 & ol o 1312
signal (RT)
RTPT Rigid 1a.pp|ng. retraction F066 .1 _ o 510
completion signal
RTRCT Retract signal G066.4 Q O 1.9,6.13
RTRCTF Refract completion signal F065.4 o le; 1.9, 6.13
RVS Reverse execution signal G007.0 = O
RVSL H_euerse execution in-progress F082 2 _ o 5.8
signal
RWD Rewinding signal F000.0 |0 5.2
S00~83 Spindle function code signals  [F022~F025 O O 9.1
SITLS S.plndle measurement select G040 5 o _ 1542
signal
SA Servo ready signal FOO0 .6 | O 2.2
SAR Spindle speed arrival signal G029.4 o C 106
SARA Spindle speed arrival signal Al L L
SARB ts“;n.al : Ele] . F049 3 0 0 10.3
SARC é F168.3 o -
SBK Single block signal G0486.1 O 0 53.3
SBKO EAfMICenEralors paos) F075.3 0| 0o 13.1.2
signal (SBK)
Spindle synchronous speed
SBRT : ; G038.1 C| 0O 10.14
ratio control signal
SCLPA g ; FO38.0 O 9]
SCLPB Spindle clamp signal F401 1 0 o) 10.10
] SDTA ; ’ ; FO45.2 O @]
SDTE Speedmdle}detechnn signals (serial F049 2 o o 103
SDTC " F168 2 8] o
SF Spindle function strobe signal | FOO7 2 | 0O 9.1
SFIN S.pmdle function completion G005.2 ol o 9.4
signal
SFRA 3 : GO070.5 @] ]
SFRE Sﬁggﬂma”d signals (serial o748 o0 10.3
SFRC : G2045 0 -
SGN Spindle motor command G033.5 | O 107
SGN2 polarity command signals G035.5 | O '
SHOOA~SH11A Spindle orientation external GO078.0~G07V9.3 o @] 10.15
SHOOB~SH11B stop position command signals | GOB0.0~5081.3 O | O !
SIND Spindle motor speed command | G033.7 Q| O 107
SIND2 selection signals G035.7 | 0O ;
SKIP Skip signal x004.7 @] O 15.3
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SKIP2~SKIPE, t X004 2~X00415,

SKIP7,SKIP8 . X004.0,X004.1 ) = s

SKIPP Skip signal E006.6 @] @] 15.3

SLPCA Path spindle feedback G064.2 o - 8.8

SLPCB selection signals G064.3 ® | - '

SLSPA Path spindle command G063.2 ® | - 8.8

SLSPB selection signals G063.3 ® | - i

SLvA Subordinate operation mode | G073.1 Q|0

SLVE command signals (serial GO77.1 Q Q

SLVC spindle) G207.1 o - i3

SLVEA Subordinate operation status dele g 0 :

SLvER signals (serialzeindle} ool 4 O O

SLVSC v V F1694 o | -

SMPK1~SMPKs | N ) F346.0~F3464 | O | O 8.5

SMZ In-pesition check signal G053.6 | 0 7.2.5

SIGRA Soft start/stop cancel signal ] G4 0 0

SOCNB fomtisi i:dl:] celsignals - 50754 ol o 10.3

SOCNC i G205.4 0 -

SOR Spindle orientation signal (G028.5 0| 0O 106

S0OV0~-S0V7 Spindle speed override signals | G030 o]0 106

sovzo~sovey | 2Nd spindie speed override | a7 o| o 10.12
signals

SPAL Splndle.ﬁuctuatnn detection £035.0 ol o 10.18
alarm signal

S SPL Feed hold lamp signal FO0O0 .4 oINS 5.1

SPO SARMpa TP e pand FO75.7 & | B 13.1.2
signal (*SP)

sPP1tospps | SPinde indexing signal for F5220~F5224 | O | O 10.19
each axis

SPPHS Spindle phase synchronous G038.3 ol o 10.14
contral signal

SPPHS1 Spindle phase synchronous G289.0 a ) e 10.14

SPPHS2 control signal (for each spindle) | G289.1 O | O E

S abA Spindle selection signals (serial o) 1< 0 0

SPSLB Spindle} o G075.2 FHEE 10.3

SPSLC i G205.2 o | =

SPSP OFAERS CONMTIEE) Pl G536.7 o | O 10.12
specification signal

SPSTPA : : : G028.6 O O

SPSTPB Spindle stop completion signal G402.1 o 0 10.10

SPSYC S‘EI::|IE synchronous control G038.2 ol o 10.14

SPSYC1 Spindle synchronous contral | G2B8.0 o ] 0,44

SPSYC2 signal (for each spindle) G288.1 o @] ]

SPWRN1~ Spindle waming detail signals

SPWRNG 1109 F264 0~F265.0 @] O 10.3

SRN Program restart signal G006.0 o0 5.7

SRNMY P.rogram restart underway F002 4 o o 5.7
signal

SRSP1R 1st serial spindle ready signals | F034 8 O] 0O 103

SRSP2R 2nd serial spindle ready signals | F034.5 0| O 10.3
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SRSRDY ;:i:gl-:;mdha operation ready FO34 7 o o 10.3
SRVA . ; G070.4 O O
SRVE Et‘i,r‘:';'lz?mmand signals (serial GO74.4 o o 103
SRVC P G204.4 o | -
SRVOMN 1~ :
SRAONE SV speed control mode signals | G521.0~G521.4 o | O 10,19
SSIN Spindle motar command G0335 o | 0O 107
SSIN2 polarity selection signals G0355 o | O i
e Speed zero signals (serial Al 0 Q
SSTB spi':zle} i F049.1 ] 10.3
SSTC i F168.1 o -
ST Cycle start signal G007.2 | 0 5.1
STCHK Start check signal G408.0 O O 212
STL Cycle start lamp signal FOO0.5 | O 5.1
STLK Start lock signal G007 A c| O 2.5
SUCLPA ; : FO38.1 O O
SUCLPB Spindle unclamp signal F400 1 o) o) 10.10
SVF1~SVF5 Servo off signals G126.0~G126.4 o | 0O 129
SVREV1~SVREV SV speed oc-r.1trol mode F521 0~F521 4 ol o 10.19
5 in-progress signals
?HUSPSVHVS SV reverse signals G523.0~G523.4 o] O 10,19
SVWRNA F093 4 | 0
SV R Servo warning detail signals Foia 5 9 0 181
SVWRN3 v v F093.6 olo '
s SVYWRMN4 FO93.7 2 G2
gﬁg; Spindle selection signals ggg;? g g 10.12
SYCAL Phase error monitor signal FO44 4 O | O 10.14,10.17
SYCAL1 Phase ermor monitor signal (for | FO43.0 o110 10.14
SYCALZ each spindle) FO43 1 o Q 10.17
SYCasEvouE | SPCANTR Fani q F3410-F3414 | O | O 8.5
confirmation signals
SYCS1~Sycss | Synehronous siave axis F3420-F3424 | O | O 8.5
confirmation signals
Synchronous/composite/superi
SYN10~3YN50 [ mposed control under way F118.0~F118 4 o @] 8586
signals
SYNC1~SYNCs | Synehronous control axis G1380~G1384 | O | O 16,8.5
selection signals
Signals for selecting the
SYNCJ1~SYNCJ5 | manual feed axis for axis G140.0~G140.4 o | O 1.6
synchronous control
Signal for indicating a
SYMNER positional deviation error alarm | F403.0 o O 16
for axis synchronous control
SYNMOD EGE mode signal F065 6 | 0O 1.9
SYNMT1=-SYNMT | Machine mrgmate match F210 0~F210 4 o o 16
5 state output signals
SYNO1-8YNOG |00 Synchrnous conrol F532.0~F5324 | O | O 16
slatus signals
SYNOF1-8YNOF | Synchronization compensation F211.0~F211.4 o 0 16
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TO0~T31 Tool function code signals Fo26~F029 o | O 9.1
TAP Tapping signal FOO1.5 Q| 0 127
TDFTR1~TDFTRS | Touble forecast signal (Forthe | )9 5 £5997 | 0 | O 18.3
disturbance level)
TDSML1~TDSML | Trouble fo st si | (For th
LD ReCe s A e | elsiita0ey | O | 1© 18.3
] thermal simulation data)
TF Tool funetion strobe signal FO07.3 o] 0O 9.1
TFIN Tool function completion signal | GO05.3 0| O 9.4
THRD Threading signal Foo2.3 | C 8.5
TIALM Path interference alarm signal | FO84.7 ® - 8.3
TICHK Path interfgrence check in FO064.6 ° = 8.3
progress signal
Tool group number selection
TLO1~-TL256 ; G047.0~G048.0 o o 114
signals
TLAL TR0 N F154.0 - | o 114
notification signal
TLCH Tool change signal FO64.0 o) 0 11.4
TLCHBE Tool life arrival notice signal F054.3 O | 0O 11.4
TLCHI Individual tool change signal FO&4 2 O O 114
1 il Torque limit signals (serial ERHRD L &
TLMB : ir?dle} ¢ F049.6 0|0
TLMC P F168.6 0 .
TLMHA E G070.1 O O
TLMHB :Prr'f:lz E!::I:I'};”mjg HIGH G074 oo 10.3
TLMHC v 2 G204.1 o | -
TLMLA i G070.0 8] o
Tt |l mtonmad oW [Gorae 515
TLMLC 9 i G204.0 8] g
TLNW MNew tool select signal FO64.1 | O 114
TLRST Tool change reset signal G048.7 Q o 114
TLRSTI delwldualtuul change reset GO486 o o 114
signal
TLSKP Tool skip signal Go48.5 O | 0 114
TMRON General—purpuse integrating G053.0 0O o 13.1.1
meter start signal
TPPRS Touch panel check signal FOO06.0 0| O 13.1.6
TRAL1-TRALS Torque limit reached signals F114.0~-F114.4 O O 15.3.4
TRQM1~TRQMg | | Ordue control mode F190 o|o 16.1
signal(PMC axis control)
0001015 Input signals for custern macro | GO54~G055 O O 126
UINT Interrupt signal for custom G053.3 o o 12 6.2
U macro
. FO54 FO55,
UC000~U 0031 Sj:t,::it signals for custom E276 E277 o | O 128
Uo100~U0131 FO56~F059 9] O
WATO \Waiting signal F063.6 o | - 8.2
Workpiece coordinate system
WOQSM shift value write mode select [ G03985 O | O 15.4.2
W signal
WOSET WWORGaRCR oSt (Y s | i 0| - 15.4.2
shift value write signal
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Each axis workpiece

WPRST1 to :

WPRSTS c!:q:ordlnate system preset G358.0~3G3584 | O 1526

W signals

Each axis workpiece

WPSF1 to WPSF5 | coordinate system preset F358.0~F358.4 O O 1.5.2.6
completion signals

7P1~7P5 Eeference position retum end F094 0~F094 4 o o 41
signals

ZP21-~2P25 “d remrerce poston 1T | coeanrisd | O | © 44
completion signals

ZP31~ZP35 Srdranmence podifon e | codieoeEd | O | © 44
completion signals

ZP41~ZP45 0 Ieferenice pealon TeMER. | cionosmions | © | O 44

Z completicn signals

ZRF1~ZRF§ RATNCRNCE PORNGK F1200~F1204 | O | O 4.1
establishment signals

ZRN Manual refer.ence. position G437 o 0 41
return selection signal
Software operator's panel

ZRENO signal (ZRN) FO73.4 O @] 13.1.2

ZRNR Mode notification signal F513.7 | O 16.6
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7.2.3. List by Address

Address Signal name Symbol T M Reference
itemn
X004 2~X004.6, i SKIP2~SKIPE,
X004.0,X004.1 Skip signal SKIP7.SKIP8 kil B 15.3.3
—— +MIT1,-MIT -
X004 2~X004.8 Tool offset write signals AMIT2.-MIT2 o 15.4.2
X004 6 Skip signal(FMC axis control) ESKIF C | O 16.1
2004 7 Skip signal SKIP 9] O 15.3
X008 4 Emergency stop signals *ESP c | O 2.1
X009.0~X009.4 2:::;”“ POSION (UM CRCORalon .  LwEc < DECS e | D 41
E000~-G0OM Data signals for exdernal data input ED15~EDO o 9] 16.2
=002.6~002.0 Address signals for external data input EAB~EAD ) O 16.2
G002.7 Read signal for external data input ESTB |0 16.2
=004.3 End signal FIM C C 9.1
G004.4 2nd M function completion signal MFINZ C | O 9.4
G004.5 3rd M function completion signal MFIN3 c | O 8.4
G005.0 Auxiliary function completion signal MFIN C | O 9.4
G005.2 Spindle function completion signal SFIN C | O 0.4
G005.3 Tool function completion signal TFIN |0 8.4
G005.6 Auxliary function leck signal AFL C | O 9.2
G005.7 2nd auxiliary function completion signal | BFIN |0 8.4
GO06.0 Frogram restart signal SRN C | O 5.7
G006.2 Manual abselute signal *ABSM C | O 5.4
G006 .4 Override cancel signal OvG c | O 7.1.7.4
G006.6 Skip signal SKIPP o] o 15.3
5007.0 Reverse execution signal RVS = O 5.8
G007.1 Start lock signal STLK C | O 2.5
G007.2 Cycle start signal ST C | O 5.1
G007 .4 Stroke limit 3 release signal RLSOTS C | O 233
G007.5 Follow-up signal YELWL o | O 1248
G007.6 Stored stroke limit 1 change signal EXLM o | 0 232
G007.7 Stroke limit 1 release signal RLSOT C | O 232
G008.0 Interlock signal for all axes IT | 0 2.5
G008.1 Cutting block start interlock signal *CSL |0 2.5
G008.3 Block start interlock signal *BSL c | O 2.5
G008.4 Emergency stop signals *ESP C| O 2.1
G008.5 Feed hold signal *SP C | O 5.1
GO0B.6 Reset & rewind signal RRW o | O 5.2
G008.7 External reset signal ERS o | 0 5.2
G009 0~G009 4 E.xtern al workpiece number search PM1,PN2 PN4, PNE, o o 164
signals PN 16
G010,G011 Manual feedrate override signals *WO~*JV15 o | O 3.1
G012 Feedrate override signals EVO~*FVT C | O 7172
5014.0,G014.1 Rapid traverse override signals ROV1,ROV2 c | O 7134
G016.7 One-digit F code feed signal F1D — o 7.1.5
G018.0~G018.3 ; z HS1A~H51D O o
G018.4~G018.7 :?;':zlz' OCh o0 M pe e HS2A~HS2D HEE 3.2
5019.0~G019.3 HS3A~HS3D = C
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item

G019.4.G019.5 Manual rjandle feed amuqt selection MP1 MP2 0 o 32 35
signals (incremental feed signals)

G019.7 Manual rapid traverse selection signal  [RT Q| 0 3.1

G023.3 Malxlmu.rn rmanual handle feedrate HNDLE o o 3.2
switch signal

G024.0~G025.5 | - nendedextemal workpiece number | oy EpN13 o|o 16.4
search signals

G025.7 E;tf;‘l:al workpiece number search start EPNS o o 164

G026.0 e : - PC3SLC O O

G026 1 Position coder selection signals PCASLC 0 0 10.12

G027.0 SWS1 Q O

G027.1 Spindle selection signals SWS2 O O 10.12

G027.2 SWS3 O O

G027.3 *SSTP1 8] 8]

G027.4 Individual spindle stop signals *SSTP2 Q O 10.12

G027.5 *SSTP3 8] 8]

Go27.7 Cs contour control change signal CON | ®] O 10.11

G028.1,5028.2 Gear selection signals (input) GR1,GR2 O O 106

G028.4 Spindle unclamp completion signal *SUCPFA 8] O 10.10

G028.5 Spindle clamp completion signal *SCPFA o Q 10.10

G028.6 Spindle stop completion signal SPSTPA O O 10.10

G028.7 2nd position coder selection signal PC2SLC o O 10.12

G029.0 , , ) GR21 O 8]

G029.1 Gear selection signals (input) GR22 o) o 10.12

G029.4 Spindle speed arrival signal SAR | ®] O 1086

G029.5 Spindle grientation signal S0R O O 106

G029.6 Spindle stop signal *SSTP O O 106

G030 Spindle speed override signals SOVO~-S0OVT O @] 106

G031.6 1st spindle parking signal PKESS1 O O 10.17

G031.7 2nd spindle parking signal FPKESS2 O O 1017

G032.0~G033.3 Spindle motor speed command signals | RO1I-R12I O O 10.7

G033.5 Spindle mnt.r:-r command polarity SGN o o 107
command signals

G033.6 Spmdl;‘ mgtur command polarity SSIN o o 107
selection signals

G033.7 S.pmdle motor speed command selection SIND 0 0 107
signals

G034.0~G035.3 Spindle motor speed command signals | RO112~R1212 ] o 10.7

G035.5 Spindle mntpr command polarity SGN2 o o 107
cemmand signals

G035.6 Spmdlle mqtnr command polarity SSIND o o 107
selection signals

G035.7 fg::lllse motor speed command selection SIND2 o o 107

G036.0~G037.3 Spindle motor speed command signals | RO113~R1213 @] O 107

G037 5 Spindle rntrtpr command polarity SGN3 o o 107
command signals

G037 6 Spmdlle mclrtc-r command polarity SSING o o 107
selection signals

G037 7 Si::::lI:: metor speed command selection SIND3 o o 107

=038.0 Polygen spindle stop signal *PLSST Q 8] 6.9.2
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Address Signal name Symbol 14 M Reference
item
G038.1 S.pindle synchronous speed ratio control SBRT o o 10.14
signal
G038.2 Spindle synchronous control signal SPSYC o | O 10.14
G038.3 S.pindle phase synchrenous control SPPHS 0 0 1014
signal
G038.8 B axis unclamp completion signal *BEUCP = O 13.12
G038.7 B axis clamp completion signal *BECLP = O 13.12
G039.0~G0359.5 OFNO~OFN5 9] O
Tool offset number selection signals 15.4.2
G040.0~G040.3 OFMNE~OFNG o o
G039.8 ‘u"u'prkpieoe wurdingte system shift value WOQSM o o 15.4.2
write mode select signal
G039.7 Tool offset write mode select signal GOQASM o | O 15.4.2
5040.5 Spindle measurement select signal S2TLS O = 15.4.2
G040.6 Puosition record signal PRC 8] = 15.4.1
GO40.7 Wgrkp_ieoe coordinate system shift value WOSET o _ 15.4.2
write signal
G041.0~G041.3 : ; ; HS11A~HS1ID @) 8]
G041 4-G0417 :S:;:I handle interrupt axis selection HS2IA~HS2ID 5) 5) 33
5042.0~G042.3 HS3lA~HS3ID O 8]
G042.7 Direct operation select signal DMMC O | O 5.13
G043.0~G043.2 Mode selection signals MD1,MD2 MD4 o | 0 26
G043.5 DNC operation select signal DNCI Q| O 5.1
GU43.7 Manugl refgrence position retum ZRN O O 41
selection signal
E044.0 ; oo BDT1 8] o]
GOA5 Optional block skip signals BOT2B0TS o o 5.5
G044.1 Allaxis machine lock signal MLE o | 0O 53.1
G046.0 Memory protection signals KEYP o | O 13.2.2
G046.1 Single block signal SBK O | O 5.3.3
G046.3~G046.5 Memory protection signals KEY1~KEY4 o ] 13.2.1
G046.7 Dry run signal DRN | 0 532
G047.0~G048.0 Tool group number selection signals TLO1~TL256 Q 8] 114
G048.2 Tool life counting disable signal LFCIV Q| 0O 114
G048.5 Tool skip signal TLSKP Q| O 114
G048.6 Individual tool change reset signal TLRSTI o1 0 114
G048.7 Tool change reset signal TLRST Q| 0 114
5048.0~-G050.1 Tool life count override signals *"TLVO~*TLVY 0 O 114
G053.0 E'[3@«\?2;=.-Iral—pur|:n:-s»e.= integrating meter start TMRON o o 13.1.1
G053.3 Interrupt signal for custom macro UINT 0| O 12.6.2
G053.5 R_apid traverse block overlap disable ROVLP o o 7212
signal
G053.6 In-position check signal sSMZ 0 8] 725
G053.7 Charnfering signal *CDZ 9] = 12.8
G054~G055 Input signals for custom macro U10o0-~Io15 8] O 126
G058.1 Extemnal read start signal EXRD O | O 14.2
058.2 External read/punch stop signal EXSTP o | O 14.2
G058.3 External punch start signal EXWT | 0O 142
Signal for disabling torque difference
G059.7 alarm detection for axis synchronous NSYNCA o | O 1.6
control
G060.7 Tail stock barrier selection signal ‘TSB O T 236
G061.0 Rigid tapping signal RGTAP Q O 10.13




PMC Maintenance — 3xi & 0i-D List by Address
Address Signal name Symbol T M Reference
itemn
5061.4~-G061.5 Rigid tapping spindle selection signals RGTSP1~-RGT3SP2 8] = 10.13
G062.6 Rigid tapping refraction start signal RTNT —:| i 5.10
G063.0 F’.ath select signal(Toel post select HEAD ® e 8.11, 13.3
signal}
G063.1 MNo-wait signal MNOWT ® | - 8.2
5063.2,G063.3 Path spindle command selection signals | SLSPA SLSPBE e = 8.8
G635 Signal ﬁ:)rdtsab_llng angglar axis control NOZAGE o o 18
for the perpendicular axis
G063.6 In-feed control cut start signal INFD = O 12.9
G063.7 Mo-wait signal NMWT @ e 8.2
G064.2 G064.3 Path spindle feedback selecticn signals | SLPCA SLPCE ® = 8.8
G064 6 ::gr':lzlle spindle synchronous control ESRSYC O o 1017
G066.0 All-axis VRDY off alarm ignore signal IGNVREY O O 2.8
G066.1 External key input mode selection signal | ENBRY O O 16.5
G066.4 Retract signal RTRCT O o 1.9,6.13
G066.7 Key code read signal EKSET o 9] 16.5
G067.0 Manual tocl compensation command MTLC o _ 1114
number
GO67.2 Checking mede signal MMOD 8] o 3.5
GOBT.3 Handle available signal in checking MEHK o o 35
mode
G067.6 Hard copy cancellation request signal HCABT o | 0
GO067.7 Hard copy execution request signal HCREQ o | O
G68.GEY Manu al togl lu:.n:rmpensahun tool number MTLNOO~MTLN15 o % 114
signal (4 digits)
G070.0 Tﬂrque I|mlt command LOW signals TLMLA o o 10.3
(serial spindle)
G070 1 angue I|m|t command HIGH signals TLMHA o o 103
(serial spindle)
G070.3,G6070.2 Clutchigear signalsiserial spindle) CTH1A CTH2A O O 10.3
GO70.4 CCW command signals(serial spindle) SRWVA O O 10.3
G070.5 CW coemmand signals(serial spindle) SFRA o o 10.3
G0706 GI'.EI'IT.EUDI'I command signals (serial ORCMA o o 10.3
spindle) 10.14
GO70.7 Machine ready signals(serial spindle) MRDOY A c | O 10.3
G071.0 Alarm reset signals (serial spindle) ARSTA C | O 10.3
G071.1 Emergency stop signals(serial spindle) | *ESPA C | O 10.3
G071.2 Spindle selection signals(serial spindle) | SPSLA o | O 10.3
GO071.3 Pmr Ilnte- switch completion signals MCENA o o 103
(serial spindle)
G071 .4 Eqﬂ start/stop cancel signals(serial SOCNA o o 103
spindle)
G071.5 Speed integral signals (serial spindle) INTGA | 0O 10.3
GO71.6 Dqtput switch request signals (serial RSLA o o 10.3
spindle)
GO717 F’qwer line status check signals (serial RCHA o O 10.3
spindle)
G072.0 Orientation ;tn}p posmgn chgnge INDXA o O 103
command signals (serial spindle)
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item

Retational direction command signals for

G072.1 orientation stop position change(serial | ROTAA o | O 10.3
spindle)
Shortcut command signals for

Gov2.2 orientation stop position changeiserial NRROA O O 10.3
spindle)

G072.3 Qﬁerentlal _speec_i mode command DEFMDA o 0 103
signals (serial spindle)

G072.4 Analog override signals (serial spindle) | OVRA | 0O 10.3

G072.5 PO COUMTICH ENGRETVRY S | ik 0| o0 103
orientation signals{serial spindle)

G072.6 Spmdle_swrtch M&IN M.CC contact MENHGA o o 103
status signals(serial spindle)

GO72.7 Spmdle.swrtch HIQH M(;C contact RCHHGA o o 103
status signals (serial spindle)

G073.0 Magne‘uc s«_ensor_ orientation command MORCMA o 0 103
signals{serial spindle)

G073.1 S.uhnrdlnatgnperatmn mode command SLVA 0 o 103
signals (serial spindle)

G073.2 Mutpr pu\:ver cuteff command signals MPOEA o o 103
(serial spindle)

G074.0 Torgue Ilmlt command LOW signals TLMLE 0 0 103
(serial spindle)

G074.1 Torgue |Imlt command HIGH signals TLMHE o 0 10.3
(serial spindle)

G074.3,G074.2 Clutch/gear signals(serial spindle) CTH1B,CTH2B O O 10.3

G074.4 CCW command signals(serial spindle) | SRVE o | O 10.3

G074.5 CW command signalsiserial spindle) SFRB 0| 0O 10.3

GO74.6 C}I'.IEHT.EHDH command signals (serial ORCME 0 o 10.3
spindle) 10.14

GO74.7 Machine ready signals(seral spindle) MRDYB 8] O 10.3

G075.0 Alarm reset signals (serial spindle) ARSTE o O 10.3

G075.1 Emergency stop signals(serial spindle) [*ESPB 8] O 10.3

G075.2 Spindle selection signals(seral spindle) | SPSLB o 8] 10.3

G075.3 F’mu.ler ||ng switch completion signals MCENB 0 o 103
{serial spindle)

GO75.4 Sqﬂ start/stop cancel signals(serial SOCNE o o 10.3
spindle)

G075.5 Speed integral signals (serial spindle) INTGE 0| 0 10.3

G075.6 OL!thJt switch request signals (senal RSLE o 0O 103
spindle)

GO75.7 quer line status check signals (serial RCHE o o 103
spindle)

GO76.0 Crientation ;top pusmu_bn chfange INDXE o o 103
command signals (serial spindle)
Rotational direction command signals for

G076.1 orientation stop position change(serial |ROTAB o[ O 103
spindle)
Shortcut command signals for

G076.2 orientation stop position change(serial NRROB @] O 10.3
spindle)

G076.3 Qﬁer&ntlal fspeeq mode command DEFMDE o o 10.3
signals (serial spindle)

G076.4 Analog override signals (serial spindle) | OVRB 0| O 10.3
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item
G076.5 Ini.:remgntal fzommand.eﬂernally set INCMDB o 0 103
erientation signals(serial spindle)
GO76.6 Spmdle_swrtch MA_IN M;C contact MENHGB o o 103
status signals (serial spindle)
GO76.7 Spmdlelswrtch HIGIH M[IZC contact RCHHGE 0 0 103
status signals (seral spindle)
GO77.0 Magnenc sgnsur. orientation command MORCMB o o 10.3
signalsiserial spindle)
G077 1 S.ubcrdmatgoperahon mode command SLVB o o 10.3
signals (serial spindle)
GO77.2 Mntpr pc—u.uercumff command signals MPOEB o o 103
(seral spindle)
G078.0~G079.3 Spindle orientation external stop position | SHO0A~SH11A o O 10.15
G080.0~G081.3 command signals SHODB~SH11B O O 10.15
G082, G083 Input signals for P-code macro EUID0D~EUINE O O
GO87.0,5087.1 Manual handle feed amount selection MP21 MP22 Q O 32
G087.3,G087.4 signals MF31 MP32 = 9] :
E096.0~G096.6 1% rapid traverse override signals *HROVO-*HROVE Q Q| 7171,719
D 7 :
G096.7 1 R S N HROV 0| 0| 7121,719
selection signals
G098 Key code signals EKCO~EKCTY o @] 16.5
G100.0~G100.4 Feed axis and direction selection signals [ +J1~+J5 O @] 31
G101.0~G101.4 External deceleration signals 2 *+ED21~"+ED25 O 8] 7.1.9
G102.0~G102.4 Feed axis and direction selection signals | -J1~J5 O O 31
G103.0~G103.4 Extemal deceleration signals 2 *-ED21~*-ED25 o O 7.1.9
G104.0-G104.4 Stored stroke limit 1 switching signals in | +EXL1—+EXL5 o @] 2.3.2
G105.0~G105.4 axis direction -EXL1~EXL5 0[O 232
G106.0~5106.4 Mirrer image signals MI1~MIS o O 127
G107.0~G107.4 External deceleration signals 3 *+ED31~"+ED35 Q O 718
G108.0~G108.4 Each-axis machine lock signal MLE1=MLKS o 8] §3.1
G109.0~3109.4 External deceleration signals 3 *-ED31~*-ED35 o 8] 71.9
G110.0~G110.4 P i i A +LM1~+LM5 Q O
G1120-G112.4 Stroke limit external setting signals LM1~-LM5 o) o) 235
G114.0~G114.4 ; *+L1~*+15 O O
G116.0-G116.4 Overtravel signals L 1"LE o 0 231
E118.0~5118.4 : ; *+ED1~*+ED5 Q 8]
G120.0~G120.4 External deceleration signals 1 " ED1~"ED5 o) e} 719
G122.0~-G122.4 Parking signals PKA1~PKS O O 8.5
G122.6(G031.8) 1st spindle parking signal PKESS1 o O 10.17
G122.7(G031.7) 2nd spindle parking signal PKESS2 Qo 9] 10.17
G124.0~G124.4 Controlled axis detach signals OTCH1~DTCH5S O O 12.5
GlaE0cIzEA | LDmeaEC ClahNDancs forue IUDD1~IUDDS o | @ 2.9
detection ignore signal
5126.0~35126.4 Servo off signhals SVF1~SVF5 O O 129
G128.0~G128.4 ;::!:;:sne control axis change selection MIX1~MIX5 o o 8.5
G130.0~G130.4 Interlock signal for each axis *IT1~*ITS O &) 2.5
gl gjg£1 gi: Interlock signal for each axis direction fm[;t;m_;s — O 25
G132.0,G132.1 Tool offset write signals +HMIT1,+MIT2 o = 15.4.2
5134.0G134.1 Tool offset write signals =MIT1-MIT2 o = 15.4.2
G136.0~G136.4 Control axis selection signals(PMC axis EAX1~EAXS o o 16.1
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item

(G138.0~G138.4 2;:;?:’”””5 o SYNC 1~8YNCS 0| o 16,85

G140.0-G1do4 | Signaisfor selecting the manual feed | e iy svncus | © | © 16
axis for axis synchronous control

G142.0 Auxiliary function ;nmpleﬂnn signal (for EFINA o o 16.1
group 1) (PMC axis control)

G142 1 Accumulated z&rq check signal (for ELCKZA o o 16.1
group 1) (PMC axis control)

G142.2 Buﬁerlngl disable signals (for group 1) EMBUFA o o 161
(PMC axis control)

G142 3 Blgnck stop signals (for group 1)} (PMC ESBKA o o 16.1
axis control)

G147 4 Serve off signals (for group 1) (PMC axis ESOFA o o 161
control}

G142 5 Axis control temp;brary stop signals (for ESTPA o o 181
group 1) (PMC axis control)

G142.6 Reset signals (for group 1) (PMC axis ECLRA o o 16.1
cantrol)
Axis control command read signal (for

i group 1) (PMC axis control) L 8 2 3=

G143 0~G143.6 Axis cuntrul.wrnrrland signals (for group ECOA~ECEA o o 16.1
1) (PMC axis control)

G143.7 Block stolp disable signals (for group 1) EMSBKA o o 16.1
(PMC axis control)

G144 G145 Axis controllfeedrate signals (for group EIFOA~EIF15A o o 161
1) (PMC axis control)

G146~G149 Axis :untlrol data signals (for group 1) EIDOA~EID3 1A o o 16.1
(PMC axis control)

G150.0,G150.1 Repid baverae overioe SOEFME. | erovi EROVS oo 16.1
axis control)

G150.5 Ovennjelcancel signal (for group 1) EOVC o o 161
(PMC axis control)
Manual rapid traverse selection

@508 signal{PMC axis control) aill Q Q 181

G150.7 Dry run signal{PMC axis control) EDRN ee 16.1

G151 Feedrate. override signals (for group 1) “EEOVO~*EFO\7 o o 16.1
(PMC axis control)
Auxiliary function completion signal (for

i group 2) (PMC axis control) i 0 0 19
Accumulated zero check signal (for

i group 2) (PMC axis control) i © © s

G154.2 E!uffermglmsahle signals (for group 2} EMBUFE o o 161
(PMC axis control)

G154.3 E!Igcl-: stop signals (for group 2) (PMC ESBKE o) O 161
axis control)

G154 4 Servo off signals (for group 2) (PMC axis ESOFB 0 o) 16.1
caontrol)
Axis control temporary stop signals (for

15N group 2) (PMC axis control) i i < 1

G154 6 Reset signals (for group 2) (PMC axis ECLRE o o 16.1
control)
Axis control command read signals (for

G154.7 group 2) (PMC axis control) ERUFB o o 184

G155 0~G155.6 Axis control command signals (for group ECOB~ECSB o o 161

2} (PMC axis control)
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item

G155.7 Elock sto.pdisable signals (for group 2) EMSEKB o o0 16.1
(PMC axis control)
Axis control feedrate signals (for group =

G156,G157 2) (PMC axis control) EIFOB~EIF15B O o 161

G158~G161 Axis cnntlrnl data signals (for group 2) EIDOB~EID31B 0 0 16.1
(PMC axis control)

G162.5 O'.rernde.cancel 5|lgnal (for group 2) EOVCE 0 o 16.1
(PMC axis control)

G163 Feedrate.overnde signals (for group 2) “EFOVOB~*EFOV7B | O o 16.1
(PMC axis contrel)
Auxiliary function completion signal (for

G158.0 group 3} (PMC axis control) EFMG o N i
Accumulated zero check signal (for

F1881 group 3) (PMC axis control} i 0 Q =

G166.2 Buﬁ‘erlngldlsable signals (for group 3) EMBUEC o o 181
(PMC axis control)

G166.3 Blgck stop signals (for group 3) (PMC ESBKC o o 16.1
axis control)

G166.4 Serve off signals (for group 3) (PMC axis ESOFC o o 16.1
control)

G186.5 Axis control temp-qranr stop signals (for ESTPC o o 16.1
group 3) (PMC axis control)

G166.6 Reset signals (for group 3) (PMC axis ECLRC o o 16.1
control)
Axis contrel command read signals (for

i group 3) (PMC axis control) b @ < i
Axis contrel command signals (for group "

G167.0~G167.6 3) (PMC axis control) ECOC~ECEC 0|0 16.1

Gias 7 Block stulpd|sable signals (for group 3) EMSEKC o o 16.1
(PMC axis control)
Axis control feedrate signals (for group n

G168,G169 3) (PMC axis control) EIFOC~EIF15C @] o 16.1

G170~G173 Axis cont.rol data signals (for group 3) EIDOC~EID31C o o 16.1
(PMC axis control)

G174.5 C}verﬂdelcancel signal (for group 3) EOVCC o 0 16.1
(PMC axis control)

G175 Feedratelovernda signals (for group 3) "EEOVOC~*EEOVTC | O 0 16.1
(PMC axis control)

G178.0 BI{?ck stop signals (for group 4) (PMC EFIND o o 16.1
axis control)
Accumulated zero check signal (for

Pl group 4) (PMC axis control) i g e 1

G178.2 Buffermg.dlsable signals (for group 4) EMBUFD o o 161
(PMC axis control}

G178.3 Bli?-ck stop signals (forgroup 4) (PMC ESBKD o o 181
axis confrol)

G178.4 Servo off signals (for group 4) (PMC axis ESOFD o o 16.1
control)
Axis control temporary stop signals (for

G178.6 group 4) (PMC axis control) ETFD Q 0 18

G178.6 Reset signals (for group 4) (PMC axis ECLRD 0 o 16.1
control)

G178.7 Axis control command read signals (for EBUED o o 161
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Axis control command signals (for group 5

G179.0~G179.6 4) (PMC axis control) ECOD~ECSD o Q 161

G179.7 Block sto_pdlsable signals (for group 4) EMSBKD o o 161
(PMC axis control)
Axis control feedrate signals (for group e

G180,G181 4) (PMC axis control) EIFOD~EIF15D O O 161

G182~G185 Axis cunt.rol data signals (for group 4} EIDOD~EID31D o o 16.1
(PMC axis control)

G186.5 Overrlde_cancel signal (for group 4) EOVCD o o 164
IPMC axis control)

G187 Feedratelouernde signals (for group 4) EFOVOD~*EFOVTD | O o) 16.1
(PMC axis control)

G190.0~G190.4 Si:ﬁ':'sm'}”m ST Sacto OVLS1~OVLSS Q| 0 8.6

G192.0~G192.4 Each-axis VROY off alarm ignore signal | IGVRY1~IGWVRYS 8] o 2.8

G196.0~G196.4 R_eference position retum deceleration '"DEC1~*DECS o o 41
signals

G199.0,G199.1 ’:1;:;"3' MRETIS GUDNEITS paiectn IOLBH1, IOLBH2 o | - 3.4

G202 AIB plis cetector aacormeotion dleen | ooy vaiptkia |00 | = 16.1
ignore signal (PMC axis control)

G204.0 Tarque ||m|t command LOW signals TLMLC o i 10.3
(serial spindle)

G204 1 Turque ||m|t command HIGH signals TLMHC o i 103
iserial spindle)

G204.3,G204.2 Clutch/gear signals (serial spindle) CTH1C,CTH2C O = 10.3

G204.4 CCW command signals (serial spindle) |SRVC o = 10.3

G204.5 CW command signals (serial spindle) SFRC O b 10.3

G204.6 Dr.bentahon cemmand signals (serial ORCMC o . 10.3
spindle) 10.14

G204.7 Machine ready signals (serial spindle) MRDYC o = 10.3

G205.0 Alarm reset signals (serial spindle) ARSTC O = 10.3

G205.1 Emergency stop signals (serial spindle) |"ESPC O - 10.3

G205.2 Spindle selection signals (serial spindle) | SPSLC o = 10.3

G205.3 I'-“c-mf-er Ilng switch completion signals MCFNC o _ 103
(serial spindle)

G205.4 Snﬂ stant/stop cancel signals (serial SOCNC o - 103
spindle)

G205.5 Speed integral signals (serial spindle) INTGC 8] = 10.3

G205.6 0u.tput switch request signals (serial RSLC o . 10.3
spindle)

G205.7 Pquver line status check signals (serial RCHC o s 10.3
spindle)

G206.0 Orientation _stnp pnsmpn chfange INDXC o _ 103
command signals (serial spindle)
Rotational direction command signals for

G206.1 orientation stop position change (serial | ROTAC @] = 103
spindle)
Shertcut command signals for

G206.2 orientation stop position change (serial | NRROC O - 103
spindle)

G206.3 D!rﬁ'erenhal ;peec_l mode command DEEMDC o . 103
signals (senal spindle)

G206.4 Analog override signals (serial spindle) | OVRC Q = 10.3
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G206.5 Ina_:remgmal pommand .eﬂer_nally set INCMDC o = 10.3
arientation signals (serial spindle)

G206.6 Spmdlelswrtch MAlIN M(;C contact MFNHGC & || s 103
status signals (serial spindle)

G206.7 Spmdlelswrtch HIGI‘H MEI:C‘. contact RCHHGC 0 a0 10.3
status signals (seral spindle)

G207.0 Magnetlc se.:nsor.onentatlon command MORCMC 0 . 10.3
signals (serial spindle)

G207 .1 Sluburdmatgoperahon mode command SLVC o s 10.3
signals (serial spindle)

G207 2 Mntpr pn@ercutnffmmmand signals MPOEC o = 10.3
(serial spindle)

G210-G211 Data signals for external data input ED31-ED16 8] o 16.2

G264.0~G264. 1 SATPIS SIS S CROnONS Enm! ESSYC1-ESSYC2 | O | O 10.17
signal (for each spindle)

G265.0~G265. 1 SHpi gpinch sy chieonoUa paling PKESE1~PKESE2 | O | © 10.17
signal (for each spindle)

G274.4 Cs axis cpurdlnate establlshlment CSFI 0 0 10113
request signals (for each spindle)

G288.0~G288.1 piKe syDdIuncUs conolaignal (0F | cesvniepiie |0 | B 10.14
egach spindle}
Spindle phase synchronous control

G289.0~G289.1 : ; SPPHS1~-EPPHE2 O @] 10.14
signal (for each spindle)

G295.0 :"Ii:rl.:zlme operation menu screen select EXSET o o 134

G295.6 Dual display forcible end request signal | C2SEND ol 0O 13.1.9

G295.7 Key control selection signal CNCKY o | 0 13.1.9

G352.0~G353.1 0.1% rapid traverse override signals *FHROO~*FHROg9 O O 7.1.7.1

= : :

G353.7 0. 1% ;tep .rapld traverse overide FHROV O 0 7471
selection sighals

G358.0~G358.4 OGN S WORHRCH SONTI EYBE. [vrpeTEwRETS | O | © 1.5.2.6
preset signals

G376 2nd spindle speed override signals SOV20-S0V27 o O 10.12

G400.1 Spindle unclamp completion signal *SUCPFB o o 10.10

G401.1 Spindle damp completion signal *SCFFB 8] 8] 10.10

G402.1 Spindle stop completion signal SPSTPB o O 10.10

=408.0 Start check signal STCHK o o 212

G512, G513 Macre call start signal MCET1-MCET16 o O 16.6

G514.0 Mode change completion signal MCFIN 0| 0O 16.6

G521.0~G521.4 SV speed control mode signals SEVON1~SRVONS O O 10.19

5523.0~G523.4 SV reverse signals SVRVS1~8VRVSS o | 0O 10.18

(G525~G528 Manual tool compensation fool nUMmber |y ranoo-MTeN31 | O | — 11.1.4
signal (8 digits)

G531.0 Foerward movement prohibition signal FWSTP o O 3.5

G531.1 Reverse movement prohibition signal MRVM O O 3.5

G536.7 fsrl:;le command path specification spsp o o 10.12

FOO00.0 Rewinding signal RWD o[ 0O 5.2

FOOD.4 Feed hold lamp signal SPL o @] 51

FOO0.5 Cycle start lamp signal STL O @] 51

FOO0.8 Servo ready signal SA o @] 2.2

FOOO.7 Automatic operation signal OP 8] 8] 51

FOO1.0 Alarm signal AL o o 2.4

FOO01.1 Resetting signal RET O O 5.2
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F001.2 Battery alarm signal BAL o1 0 2.4
F001.3 Distribution completion signals DEN |0 9.1
FOO01.4 Spindle enable signal ENB 0|0 106
FO01.5 Tapping signal TAP o | 0 127
FO01.7 CNC ready signal 1A, O O 2.2
FO02.0 Inch input signal INCH O 8] 125
FO02.1 Rapid traversing signal RPDO O %] 27711
FO02.2 Constant surface speed signal C8S O O 10.8
F002.3 Threading signal THRD O O 6.5
FO02.4 Program restart under way signal SRNMY O O 5.7
FO02.6 Cutting feed signal CuUT O O 2.7
FO02.7 Dry run check signal MDRN O O 532
FO03.0 Incremental feed selection check signal | MINC O 8] 2.6
FO031 Manu al handle feed selection check MH o o 28
signal
F003.2 Jog feed selection check signal MJ o[ O 26
F003.3 Manual data input selection check signal | MMDI o[ O 26
FOO3.4 DMC operation selection confirm signal | MRMT o[ 0O 511
FO03.5 jgtnuar:'laﬁc operation selection check MMEM o o 25
F003.5 Memory edit selection check signal MEDT o[ 0O 26
FOO04.0 y : X MEDT 1 O O
FO05 Optional block skip check signals MEDT2~MBDTS 0 o) 5.5
FOO04.1 All-axis machine lock check signal MMLEK o[l O 531
Fo04.2 Manual absolute check signal MABSM o[ 0O 5.4
FO04.3 Single block check signal MSBK o[ O 53.3
FOO04.4 Ausxiliary function lock check signal MAFL ol 0O 9.2
Manual reference position retumn
FOp4s selection check signal MPED 9 & 41
FOD6.0 Touch panel check signal TPPRS |0 13.1.8
FO06.1 MDI reset confirmation signal MDIRST = B = 52
FO06.2 Automatic screen erasing signal ERTVA | O
FO07.0 Auxiliary function strobe signals MF O| 0 8.1
FO07.2 Spindle function strobe signal SF g |9 9.1
FO07.3 Tool function strobe signal TF |10 9.1
FO07.7 2nd auxiliary function strobe signal BF |0 8.1
FOOB.4 2nd M function strobe signal MF2 o |0 8.3
FOO0B8.5 3rd M function strobe signal MF3 o |0 9.3
FOO09.4 DM30 Q O
FOO09.5 ) DmMoz 8] O
FO09.6 Decode M signals DMO1 0 o 9.1
FOO08.7 DMOoo 0 O
FO10~FD13 Augiliary function code signals MO0~M31 |10 9.1
FO14~F015 2nd M function code signals M200~M215 |0 8.3
FO16~F017 3rd M function code signals M3I0D0~M315 8] O 9.3
F022~FD25 Spindle function code signals S00~531 o |0 9.1
F026~F029 Tool function code signals TO0~T3 |10 9.1
FO30~F033 2nd auxiliary function code signals BOO~B31 ol O 8.1
F034.0~F034.2 Gear selection signals (output) GR10,GR20,GR30 = O 1086
F034.3 4th serial spindle ready signals SREP4R O O 10.3
FO34.4 3rd seral spindle ready signals SRESP3R O O 10.3
FO34.5 2nd serial spindle ready signals SRSP2R O O 10.3
FO34.6 1st serjal spindle ready signals SREP1R O @] 10.3
F034.7 All-spindle cperation ready signal SRSRDY O ] 10.3
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F035.0 SE::IIEflumuatnnd&tectmn alarm SPAL o o 10.18
F036.0-F037.3 S12-bit code signals RO1O0~R120 O O 108
FO38.0 Spindle clamp signal SCLPA 0| O 10.10
F038.1 Spindle unclamp signal SUCLPA o[ O 10.10
F038.2 Spindle enable signal ENB2 Q110 10.12
F039.0 Spindle positioning mode signals MSPOSA o | 0 10.10
FO40,F041 Actual spindle speed signals AROD-AR1S o | O 108
F043.0~F043.3 ::iisd‘;}em montor signal (foreach | oycar1-sycals | © | © | 10141017
F044.1 C.s. contour contrel change completion FSCsL o o 10.11
signal
F044.2 Slpmdle phase synchronous control FSpPSY o o 10.14
signal
F044.3 Spindle lsync.h ronous speed control FSPPH o o 10.14
completion signal
FlO44.4 Phase eror monitor signal SYCAL o @] 10.14,10.17
F045.0 Alarm signals(serial spindie) ALMA O @] 10.3
FO45.1 Speed zero signals(serial spindle) SSTA o |0 10.3
F045.2 Speed detection signalsiserial spindle) |SDTA Q| O 10.3
F045.3 Splndle speed amival signal{senal SARA o0 o 103
spindle)
FO45.4 Load detection signals 1(serial spindle) |LDT1A C |0 10.3
FO45.5 Load detection signals 2(serial spindle) | LDT2A O ] 10.3
F045.6 Torque limit signals(serial spindle) TLMA | O 103
F045.7 C}r_lentatmn completion signalsiserial ORARA o o 10.3
spindle)
FO46.0 Power line switch signals(serial spindle) | CHPA 8] O 10.3
F046.1 Spmdle switch completion signals (serial CFINA o o 10.3
spindle)
FO46.2 Qutput switch signals(serial spindle) RCHPA o o 10.3
F046.3 Oqtput switch completion signals (serial RCENA o o 103
spindle)
FO46.4 S.ubordmatfa opgrahon status SLVSA o o 10.3
signals(serial spindle)
FO46.5 F’Insmﬂn nf:,der pnentatlﬂn proximity PORAZA 0 o 10.3
signal(serial spindle)
E046.6 Magnetlc s.erlsor. orentation completion MORA 1A o ) 103
signals(serial spindle)
FO45.7 Magnetu: sgnsurl arientation proximity MORAZA 0 0 10.3
signals(serial spindle)
Position ceder one-rotation signal
o detection status signals(serial spindle) S © © .
FO4T 1 In:rgmen_tal orientation mode signals INCSTA o o 103
(serial spindle)
FO48.4 Cs axis origin established state signals | CSPENA o O 10.11.3
F049.0 Alarm signals(serial spindle) ALMB o o 10.3
FO49.1 Speed zero signals(seral spindle) S5TB o 8] 10.3
F049.2 Speed detection signalsiserial spindle) | SDTB O O 103
F049.3 Spmdle speed arrival signal{serial SARB o o 10.3
spindle)
FO49.4 Load detection signals 1(seral spindle) [LDT1B 8] 8] 10.3
FO49.5 Load detection signals 2(serial spindle) |LDT2B o o 10.3
FO49.5 Torque limit signals(seral spindle) TLME 8] 8] 10.3
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F040.7 Or_lentah-:}n completion signals(serial ORARB o o 10.3
spindle)

FO50.0 Power line switch signals(serial spindle) | CHPBE O O 10.3

FO50.1 Smndle switch completion signals (senal CFINB o o 10.3
spindle)

F050.2 Qutput switch signals(serial spindle) RCHFE O O 10.3

F050.3 Du.tput switch completion signals (serial RCENB o o 103
spindle)

F050.4 Sluburdmat.e upgrahon status SLVSE o o 10.3
signals(serial spindle)

FO50.5 F-‘lﬁsnmn cgder pnentatmn proximity PORAZB o o 10.3
signal(serial spindle}

FO50.6 Magn etic sgnsar. crientation completion MORA1B 0 o 103
signalsiserial spindle)

FO50.7 Magn etic sgnsarl arientation proximity MORAZE o o 10.3
signals(serial spindle)
Paosition coder one-rotation signal

FO51.0 PC1DEE O O 10.3
detection status signals(serial spindle)

FO51.1 Incrgmen_tal orientation mode signals INCSTE o o 10.3
(serial spindle)

F053.0 Key input disable signal INHKY 0O 16.5

F053.1 Key input disable signal PRGDPL | O 16.5

F053.2 Read/punch busy signal PRBSY [ O 142

F053.3 Read/punch alarm signal PRALM 0| 0O 14.2

FO53.7 Key code read completion signal EKENE o[ 0O 16.5

FO54 FO55 . Uoooo~-Uuoo15 0 o

FO56~F059 Cutput signals for custom macro UO100~U0131 o o 126

FO60.0 :EE? completion signal for external data EREND o o 162

FO60.1 Searph completion signal for external ESEND 0 o 16.2
data input

FOB0.2 ﬁf}irfh cancel signal for external data ESCAN o o 16.2

FO61.0 B axis unclamp signal BUCLP S O 13.12

F061.1 B axis clamp signal BCLP = 8] 13.12

FO61.4 Manual tool compensation uncompleted MTLANG o s 1114
signal

FOB15 Manual tool compensation completion MTLA o = 114
signal

F062.0 Al contour contrel mode signal AICC O[O 7.1.11

F062.7 Target part count reached signal PRTSF o | O 13.1.1

FO83.0 Polygon master axis not arrival signal PSE1 0| O 69.2

F063.1 :;In:.rg;nn synchronization axis not arrival PSE2 0 o 6.92

FO63.2 Polygon spindle speed amival signal PSAR O O 6.9.2

F063.3 Path spindle command confirmation COSP1 @ = 8.8

FO63.4 signal COsP2 L = ]

FR63.6 Waiting signal WATD [ = 8.2

F063.7 F’.ulygun synchronization under way PSYN o o 6.9
signal

FO64.0 Tool change signal TLCH o @] 114

FO64.1 MNew tool select signal TLNW O O 114

F064.2 Individual tool change signal TLCHI o o 114

FOG4.3 Tool life arrval notice signal TLCHB 8] 8] 11.4
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FOB4.5 F’.ath spindle command confirmation COSP ® = 8.8
signal
FOB4.5 :i:tnha|lnterference check in progress TICHK °® pg 8.3
FOG4.7 Path interference alarm signal TIALM ® i 8.3
FO065.0 : ; : y : RGSPP @] O
FOB5. 1 Spindle rotation direction signals RGSPM 0 o) 10.13
FOB5.2 Spindle Is:.rm:h renous speed ratio control RSMAX o o 10.14
clamp signal
FOB5.4 Retract completion signal RTRCTF O O 1.9,6.13
FO65.6 EGB mode signal SYNMOD O ) 1.9
F066.1 :;gnlci”tappmg retraction completion RTPT = o 510
F066.3 Mcahining start point signal RTNMVS Q| B
FOBES ?i;nnasllll—hole peck drilling cycle in progress PECK? . o 197
FO70,FO71 Position switch signals PSW01~PSW16 Q @] 1.2.10
FO72 TR DDECAE'S pariek OUTO~OUT? ol|o 13.1.2
general-purpose switch signals
FD73.0 Software operator's panel signal (MD1)  |MD10O o]0 13.1.2
F073.1 Software operator's panel signal (MD2) |MD20 O[O0 13.1.2
F073.2 Software operator's panel signal (MD4) | MD40 O | O 13.1.2
F073.4 Software operator's panel signal (ZEN) | ZRNO o]0 13.1.2
FO74 SOTIGFS OpREAENE el OUT8~0UT15 G |8 13.1.2
general-purpose switch signals
FO75.2 Software operator's panel signal (BDT) |BDTO O @] 13.1.2
FO75.3 Software operator's panel signal (SBK) | SBKO O O 13.1.2
FO75.4 Software operator's panel signal (MLK) [MLKO O O 13.1.2
FO75.5 Software operator's panel signal (DRN) | DRNO O O 13.1.2
Software operator's panel signal
FO756 (KEY1~KEY4) KEYO o0 13.1.2
FO75.7 Software operator's panel signal (*SP) | SPO O O 13.1.2
FO76.0 Software operator's panel signal (MP1)  [MP10 O Q 13.1.2
FO76.1 Software operator's panel signal (MP2) | MP20O O O 13.1.2
FO76.3 Rigid tapping-in-progress signal RTAP O O 10.13
FO76.4 Software operator's panel signal (ROV1) | ROVIO O 8] 13.1.2
FO76.5 Software operator's panel signal (ROV2) [ ROVZ20 O 8] 13.1.2
FO77.0 Software operator's panel signal (HS14) [HS1A0 @] O 13.1.2
FO77.1 Software operator's panel signal (HS1B) |HS1BO O O 13.1.2
FO77.2 Software operator's panel signal (HS1C) [HS1CO O O 13.1.2
FO77.3 Software operator's panel signal (HS1D) [HS1DO O 9] 13.1.2
FO77.6 Software operator's panel signal (RT) RTO o O 13.1.2
Software operator's panel signal ; o
F078 (FVO~FV7) FVOO~*FVTO O | 0 13.1.2
Software operator's panel signal i i
FO79,FOBD (* VO~ JV15) JOO~*IV150 O 9] 13.1.2
FO81.0,F081.2, Software operator's panel signal .
F081.4.F0816 (+J1~+J4) HLEHAD Qe 13.1.2
F081.1,F081.3, Software operator's panel signal W
F081.5,F081.7 (~J1~-Jd) i QB Tgiag
F082.2 Reverse execution in-progress signal RWSL O 5.8
FO84,FO85 Qutput signals for P-code macro ELCO0~EUO1S O O
F090.0 Servo axis un.expelcted disturbance ABTQSV o 0 29
torque detection signal
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F090.1 1st spindle uqexp?ﬂed disturbance ABTSP1 O O 59
torque detection signal

F090.2 2nd spindle u.nexp_ected disturbance ABTSP2 o o 29
torque detection signal

F091.0 Reverse movement signal MRYMD o | O 3.5

FOg1.1 Direction change prohibition signal MMNCHG O | 0 3.5

Fp91.2 Reverse movement prehibition signal MRVSP O | O 3.5

F081.3 Check mode confirmation signal MMMOD g B 3.5

F083.2 Tool life counting disable signal LFCIF O | O 114

FD93.4 SVWRNM1 O O

F093.5 . = SVWRNM2 8] o]

F093.8 Servo waming detail signals SVWRN3 o o 181

FO83.7 SVWRE N4 8] O

FO094.0~F094 .4 Reference position retumn end signhals ZP1~ZP5 O o] 4.1

F096.0~FO96 4 E_ntl reference position retumn completion 7P21~7P35 o o 44
signals
3rd ref iticn ret leti

F098.0~F098.4 PO PRIPKEEICR PUBSIN TP CARNOION | sussiopas G| D 4.4
signals

F100.0~F100.4 ::;n:f;m”w posificn retuen completion | oo, >b4e 0|0 4.4

F102.0~F102.4 Axis moving signals MV1~MV5 o | O 126

F104.0~F104.4 In-position signals INP1~INP5 o | O 725

F106.0~F106.4 Axis moving direction signals MVD1~MVD5 c | O 126

F108.0~-F108.4 Mirror image check signals MM =MMIS o o 12.7

F110.0~F110.4 Controlled axis detach status signals MDTCH1~MDTCHSs | © O 125
Distributi leti ignals(PMC

F112.0~F112.4 SETRCTIN e S EADEN1~EADENS | O | O 16.1
axis control)

F114.0-F114 4 Torgue limit reached signals TRAL1~-TRAQLS 8] O 15.3.3

F118.0~F118.4 Synchonous Compositsiperinponsd | evrossyie o|o 85,86
contrel under way signals

F120.0~F120.4 Si:;earime PSR Saanesnma ZRF1~ZRFS G | B 41

F122.0~F122.3 High-speed skip status signals HDOO~-HDO3 O O 15.3.2

F124.0~F124.4 Ol ki slonie +OT1—+0T5 | O 232

F126.0~F1264 9 -0T1~-0T5 Q| O 232

F129.5 Override 0% signal(PMC axis control) EOVD O O 16.1
Controlled axis selection status :

F12e.f signals(PMC axis confrol) EAXSL o o 164

F130.0 In-position signals(PMC axis control) EINPA O @] 161

F130.1 Fo.llc-mng zero checking signals(PMC ECKZA O O 16.1
axis confrol)

F130.2 Alarm signal{PMC axis control) ElaLA O O 16.1

F130.3 Au.xiliar)r function executing signals{PMC EDENA o o 161
axis control)

F130.4 Axis moving signals(PMC axis control) | EGENA c |0 16.1
Positive-direction overtravel

A signals(PMC axis control) EOTPA g g b

F1308 N.egatwa—dwecm.an overtravel EOTNA o o 181
signals(PMC axis control)

F130.7 A.ms control mmmand read completion EBSYA O O 16.1
signals(PMC axis control)

F131.0 Au_xlhar',r function strobe signals(PMC EMFA o o 161
axis confrol)

F131.1 Buffer full signals(PMC axis contral) EABUFA O O 16.1
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F1312 Aux|l|aryfunch0n2nd strobe signals EMF2A o o 161
(PMC axis control)

F1313 Auxiliary funchon 3rd strobe signals EMF3A o o 16.1
(PMC axis control)

F132,F142 Auxiliary function code signals(PMC axis EM11A~EM4BA o O 16.1
control)

F133.0 In-position signals(PMC axis control) EINPE @) O 16.1

£133.1 Fo.llwnng zero checking signals(PMC ECKZB o o 16.1
axis control)

F133.2 Alarm signallPMC axis control) EIALB o]0 16.1

F1333 Au_x|l|aryfunchon executing signals{ PMC EDENB o o 161
axis control)

F133.4 Axis moving signals(PMC axis control) | EGENB c |0 16.1
Positive-direction overtravel

i signals(PMC axis contral) QTre QL 18
Megative-direction overtravel

g signals{PMC axis control) EOTNB g g 1o

F1337 A_:-qs control mmmand read completion EBSYB o o 161
signals{PMC axis control)

F134.0 Au.x|l|aryfunct|on strobe signals(PMC EMFB o o 161
axis control)

F1341 Buffer full signals(PMC axis control) EAEBUFB O O 16.1

F134.2 Aux|l|ar§,r_fun|:t|nn 2nd strobe signals EMF2B o o 16.1
(PMC axis control)
Auxiliary function 3rd strobe signals

F134.3 (PMC axis control) EMF3B O | 0 16.1

F135.F145 Auxiliary function code signals(PMC axis EM11B~EM48E o o 161
control)

F136.0 In-position signals(PMC axis control) EINPC o[ 0O 16.1

F136.1 Fo_llﬂmng zero checking signals(PMC ECKZC o o 16.1
axis control)

F136.2 Alarm signal(PMC axis control) EIALC O | O 16.1

F136.3 Au.x|l|ar5rfunnt|nn executing signals(PMC EDENC o o 16.1
axis control)

F136.4 Axis moving signals(PMC axis contrel) | EGENC o 8] 16.1
Positive-direction overtravel

i signals{PMC axis control} EOTPC 8 Q s
Megative-direction overtravel

L ohE signals{PMC axis control) ExIThl o O Biecl
Axis control command read completion

F136.7 signals(PMC axis control) EhRe 0 O o

F1370 Au_:-c|l|ar',rfun|:t|nn strobe signalsiPMC EMFC o o 16.1
axis control)

F137.1 Buffer full signals(PMC axis control) EABUFC O O 16.1

F1372 Aumharyfunctun 2nd strobe signals EMF2C o o 16.1
(PMC axis control)

F1373 P.umlmr},rlfunctlun 3rd strobe signals EMF3C o o 16.1
(PMC axis control)

F138F148 Auxiliary function code signals(PMC axis EM11C~EMA48C o o 16.1
control)

F139.0 In-position signals(PMC axis control) EINPD O | O 16.1

F139.1 Fﬂ.llmwng zero checking signals(PMC ECKZD o o 161
axis control)

F139.2 Alarm signal(PMC axis contral) EIALD 8] 8] 16.1
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Address Signal name Symbol T M Ref.erence
item

F1393 A.U.J{Illar‘j function executing signals(FMC EDEND o o 16.1
axis control)

F139.4 Axis moving signals(PMC axis control) EGEND 9] ] 16.1
Positive-direction overtravel

T O O

i signals(PMC axis control) i 15!
Megative-direction overravel

F1396 : ¢ EOTND O o 161
signals(PMC axis control)

F139.7 Al:-cls control wrrllmand read completion EBSYD o o 16.1
signals(PMC axis confrol)

F1400 HI..I.KIIIEIFY function strobe signals(PMC EMFD o o 161
axis confrol)

F140.1 Buffer full signals(PMC axis control) EABUFD O @] 16.1

F1402 Auxlllaryfuncﬂnn 2nd strobe signals EMF2D o o 16.1
(PMC axis control)

F140.3 Auxiliar:.rlfuncﬁan 3rd strobe signals EMF3D o o 16.1
(PMC axis control)

F141 F151 Auxliary function code signals(FMC axis EM11D~EM48D o o 16.1
control)

F154.0 Remaining tool count notification signal | TLAL = O 114

F160,F161 Multi-spindle address P signals MSP00~MSP 15 8] o 10.12

F168.0 Alarmm signals(serial spindle) ALMC O = 10.3

F168.1 Speed zero signalsiserial spindle) SSTC O = 103

F168.2 Speed detection signals(serial spindle) |SDTC o = 10.3

F168.3 Spmdle speed amval signal{serial SARC 0 _ 103
spindle}

F168.4 Load detection signals 1(serial spindle) |LDT1C 8] o 10.3

F168.5 Load detection signals 2(serial spindle) |LDT2C O — 10.3

F168.6 Tergue limit signalsiserial spindle) TLMC O = 10.3

F168.7 Drlbentahon completion signals(serial ORARC 0 _ 103
spindle)

F169.0 Power line switch signalsiserial spindle} | CHPC 8] i 10.3

F169.1 Splnﬂle switch completion signals (serial CEING o ) 103
spindle)

F169.2 Qutput switch signals(serial spindle) RCHPC @] BE 10.3

F169.3 Oqtput switch completion signals (serial RCENC o - 103
spindle}

F160 4 Slubordmatfaopetratlon status SLVEC O - 103
signals{serial spindle)

F169.5 P.OSItIDr'l cpder pnentatlon proximity PORA2C 0 = 103
signal(serial spindle)

F1695 Magneﬁc sgnsnr. arientation completion MORA1C o o 10.3
signals(serial spindle}

F169.7 Magn etic s;nsur_ onentation proximity MORA2C 0 _ 103
signals(serial spindle)
Paosition coder one-rotation signal -

1 detection status signalsiserial spindle) 1R “ 109

F170.1 Incrgmenfﬁal orientation mode signals INCSTC o _ 10.3
serial spindle)

F1726 Absolute position de‘lfec:tnr battery PRATZ o 143
voltage zero alarm signal

F1797 Absolute position d?tectur battery PEATL o 143
voltage low alarm signal

F180.0~F180.4 Torque limit reach signals for reference CLRCH1~CLRCHS5 o o 45

position setting with mechanical stopper
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Address Signal name Symbol T M Reference
item

F182.0~F182.4 Controlling signals(PMC axis control) EACNT1~-EACNTS 8] O 16.1

FIBSOFIBgs | o Do (NPAnOn ToIaMs ABDT1~ABDTS o|o 2.9
detection signal

F190 Torque control mode signal(PMC axis TROM1~TRQMS 0 0 16.1
cantrol)

F200.0~F201.3 S 12-hit code signals RO102~R1202 O @] 10.12

F202,F203 Actual spindle speed signals ARO0D2~AR 152 O O 10.8

F204.0~F205.3 S 12-bit code signals RO103~R1203 O O 10.12

F210.0~F2104 :Essl':e coordinate match state output | synmT1~sYNMTS | © | © 16

F2110~F2114 SGEOERton SN Y | SyNoR1-eWoRE: | O: | 6 16
state output signals

F264.0~F265.0 Spindle waming detail signals 110 9 SPWRN1~SPWRNS | O O 10.3

F270.0~F271.3 5 12-bit code signals RO104~R 1204 o o 10.12

F274 4 C_s axis coordinate v._estﬂbllshment alarm CSEO1 o o 10113
signals (for each spindle)

F288.0~F288.1 SEIE prks Syneteonoug coris FSPSY1~FSPsY2 | O | O 10.14
signal (for each spindle)

F289.0~F289.1 e ol Bl FSPPH1~FSPPH2 | O | © 10.14
completion signal (for each spindle)

F205.6 Dual display forcible end status signal C2S5END o 8] 13.1.9

F295.7 Key control selection status signal CHCEYD O o] 13.1.9
Trouble forecast signal (For the thermal

F298.0~F298.7 : ; TOSML1-TDSMLE O 4 ) 18.3
simulation data)

FeRppepaERy | Loubis recasteng) (ot TDFTRI~TDFTR8 | O | O 18.3
disturbance level)

F317.0~F3177 T BCTHNS OpSTANIN MU SC0C IRIDN. | Bt~ SR8 o | @ 134
netification signal

F318.0~F319.1 Si:::—‘f number select state notification | eoro4. esrio 0|6 13.4

F341.0~F341.4 f;-‘;;?;“”““s MAgieras Conmmaln. | oy ratt-SYOMS i 8.5

F342.0~F342.4 :;’:;Tsm” ous alave wds confimabion. | svo81~SVESE o|o 8.5

F343.0~F3434 Composite axis confirmation signals MIXO1~MIXO5 |0 8.5

F344.0~F344 4 SIHREHRH Cani IRt OVMO1~OVMOs | O | O 8.6
confirmation signals

F345.0~F345.4 i P e OVSO1~0VSO0S5 g | B 8.6
confirmation signals

F346.0~-F346.4 Parking axis confirmation signals SMPE1-SMPKS O 8] 8.5

F358.0~F358.4 ) 50 Workplicd coorcnale BRI | oupp fpans o|o 1526
preset completion signals

F400.1 Spindle unclamp signal SUCLPE o0 10.10

F401.1 Spindle clamp signal SCLPBE o]0 10.10

F402.1 Spindle positioning mode signals MSPOSE O | O 10.10
Signal for indicating a positional

F403.0 deviation error alarm for axis SYMER o | O 1.6
synchronous control

F512.0 Macro call executing signal MCEXE | 0O 166

F512.1 Mede change request signal MCRQ 8] o 166

F512.2 Abnormal end signal MCSP o | O 188
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Address Signal name Symbol T M Reference

item

F513.0 MD 1R 9] 9]

F513.1 MDZR 9] O

F513.2 Mede nefification signal MD4R O O 16.6

F513.5 DNCIR 9] 9]

F513.7 ZRNR 8] Q

F514,F515 Call pregram cenfirmation signal MCEX1~-MCEX 16 o QO 16.6

F520.0 Automatic data backup executing signal | ATBK O o

F521.0~F5214 SV speed control mode signals SVREV1~-SVREWS o o 10.19

F522.0~F522 4 Spindle indexing signal for each axis SPP1-SPPS o o 10.19

F531.3 MDI selection confirmation signal MMDISL o o 13.1.86

F532.0~-F5324 Axis synchronous control status signals | SYNO1 toe SYNOS O o 1.6
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7.2.4. Active Low Signals

As shown in the previous pages, the signals with asterisks in their 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 so
that 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.

7.2.4.1. *+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 1/0O 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).

+L1 e X AXIS L1

+24V +24V
X5.6 X5.7

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

X5.6 G114.0
X5.7 G116.0

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 OT 0506 + OVERTRAVEL (HARD)
OT 0507 - OVERTRAVEL (HARD)

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

NOTEZ2 : The hard over travel function is ignored if parameter 3004 bit 5 (OTH) is 1.

FFA-091012/02
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7.2.4.2. *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 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. More information about emergency stop can be found in the previous chapter.

7.2.4.3. *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.

7.2.4.4. *FV0~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 bits that have a
status of O are the binary override amount.

1
TRY TI_‘,? 1) On the PMC 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.

e e { 000BEE NP

PHMC SIGHAL STATUS

ADDRESS ? [i] 5 d 3 EX
FU1z28 FuGd FU32 FU16 Fua

[faa12 i i i i 3
AFV128 AFVUGd AFU32 AFV16  AFUS

Gae13

Gae1a

Gae1s

Gae16

Gaa1?

=X

F F

e n
=
B

-

=1 I~ B~ 1 -1 |

=
-9

A

]

A

[y

= =

=

= W W W mAFEGe
T W W T WAFSe
=

=

SR
o m
SR
o m
SR
g gl e & & 7

GAe12 :

SEARCH

A>n

HMDI  ##+ ks ***I |1d:89:52| I

SUITCH D

DEC FORCE

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

ADDRESS ? (i} 5 d 3 2 1 a HEX
FU128 Fubd FU32 FU16 FUB Fud Fu2 FU1

peet2 ~ p p K K P f B [F

The bit value of bit 1 = 2 and the bit value of bit 3 = 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 be when 50% is commanded?

NOTE: The feedrate override switch may be disabled by an M-Code, check the M-code list
provided by the machine builder to see if your machine has this function.

7.2.4.5. *IT G8.0 - All Axes Interlock

If the interlock signal is active (0), it will lock ALL servo axes 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 O (ITL) is set to 1, this signal is disabled.

Notice that the system LM
1 1 oy x 12. 888
puts a highlighted ‘I . o 688
next to any axis that = | F 8. Ben
has an interlock B 8. 688
i C 8. 888
condition.

7.2.4.6. *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", 3" 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.

7.2.4.7. *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 G10 and the high bits are address G11, 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.
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iY THE

@ﬁ:

Wh

1) Select +=9E mode on the machine operator panel.
2) On the PMC STATUS screen, search for address G10.

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

4) Press the . P98 putton, on the MDI keypad to view the POSITION screen.

+

5) Press the and then buttons on the machine operator panel.
il EXERCISE 1 017%]%]% )W \1%1%1%]%1%
ABSOLUTE MACHI HE DISTANCE TO GO
X 1592.800: "
Y 0.000|: o
C 8. 8a8

Z B.000
B B.000
C B.000

HODAL F

G0 G8A G1S F15800.80 M 5
617 G98 Ga@. 1H c0U
698 G5B 625 D
622 GG? G168 T
694 G97 G13.15

PARTS COUNT

621 G54 G9A. 1 RUN TIHE 9HA3H28S
GAB Ghd G54.2 CYCLE TIME BH BM BS
G649 G699 GEE. 5 s

JOG #e® w4k **I I:I_d:SB:ZEu

FBSI]LU|RELFITI ALL HAHDLEQ COPRET > +
E VE

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

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 F0.4 (SPL) is the feed hold confirmation from CNC to PMC.

1
TRY TH_, 1) On the PMC STATUS screen, search for address G8.5.

@i’

138

Is the status 1 or 0?

2) Find the FEEDHOLD circuit in the PMC Ladder and watch it change when the switch is
pressed.

. What X address is assigned to this button?
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7.2.5. Axis Specific Signals + -

The next group of addresses on the List of PMC Addresses is the + - group. These signals are related
to the servo axis directions + and -

7.2.5.1. +J1/-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) jogs the 3" axis. Address F102 (MV1~MV8) is the confirmation signals that the axis
are moving and address F106 (MVD1~MVD8) indicates the direction of the movement.

RY TH _-==1) On the PMC STATUS screen, search for address G100.

Wh

2) Select ¥©G mode on the machine operator panel.

Y2456 T =

3) Using the , and , buttons on the
operator panel, jog the axes and V|ew the behawor of G100 and G102.

4) Find the G100.0 coil in the PMC LADDER.
Which X address is wired to the +X jog button?

7.2.5.2. +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 bit 3 (DIT) is set to 1, the manual interlock addresses are disabled.
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7.2.6. 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 CONNECTION (FUNCTION) manual has details on all of the CNC functions and how the
dedicated signals operate.

7.2.6.1. AFL/MAFL G5.6/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 (M8) 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-codes 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.

7.2.6.2. 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 ™S84 screen. This bit does not turn on for an Operator Message, only when ALM is flashing
in the status display at the bottom of the screen.

1) On the PMC STATUS screen, search for address F1.
Notice that F1.0 is probably OFF on your screen, because there is no alarm present.

Ty -5t pri] QY00 NBBBBOY

PHMC SIGHAL STATUS

ADDRESS 7 i} ] d 3 2 v HEX
HA RST
Foaa1 MDITRN ] 3] ] 3] ] 3] 81
Foeaz B 3] ] 3] ] 3] R
HTCHIHN HEDT HHEH HEHT HHMDI HJ HH INC
Foee3 ] 3] ] 0 ] 3] B [es
HSBK HHLK BDT1
Foaad 3] ] 3] ] 3] i 3] CEEETY
Foees 3] ] 3] ] 3] ] 3] T
Foeee 3] ] 3] ] 3] ] 3] T
FBBB1.8 : HCALM <HCALH>
A>~
MDI  #%%% sk #* |n 1 BB:BBI

< TATUS| I.-0 MC I-0 COPRT 2§+
LIHK QAL
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7.2.6.3. 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 for the second (ALMB-F49.0) and third (ALMC-F168.0) spindles, if
the machine is equipped with more than one spindle.

7.2.6.4. 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)

7.2.6.5. 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 below 2.6V, 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.

RY TH'S
T ~—=1) On the PMC STATUS screen search for address F1.
Notice that F1.2 is now OFF, because there is no alarm present.

2) Leave the power on; locate the BATTERY on the CNC control and unplug it.

DA A\ e
S e gy g nmm o
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No alarm message appears but the word BAT flashes on the CNC status line.

) L | 0000 NBBBLO

ADDRESS ? ] 3 d 3 2 1 a HEX
MA RS5T HCALM
Feoa1 i 3] ] 3] ] i ] P [8a
MDEN
Feoa2 3] ] 3] ] B B [es
MTCHIN  HMEDT MMEM MEMT MDI MH MIHC
Feoa3 3] ] 3] B B [es
MREK MHMLEK  HMBDT1
Feoad ] 3] ] 3] i ] B [ea
Feoas ] 3] ] 3] ] 3] ] B [es
Feoae ] 3] ] 3] ] 3] ] B [es
FBAA1.8 : HCALM CHCALMX
A~
MDI  ##kk kokok **IBHTIi 18:45
< TATUS| I~-0 HC 1-0 COPRT 2+

LIHK QAL

The CNC uses a lithium battery that does not recharge. The 3xi controls use a SANYO battery, the
Fanuc part number is A98L-0031-0012. The 0i-D uses a battery cartridge, part number A98L-0031-
0026.

e
RESET
3) Plug the BATTERY back into the CNC, then press | 7 to clear the alarm.

7.2.6.6. DRN/MDRN G46.7/F2.7 - Dry Run

Dry run 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 dry run operation with G46.7, and then the CNC sends confirmation back to the PMC using
F2.7, to tell the PMC it is using dry run.

W)
: . DRY
1) Which X address is wired to the . RUN button?

Find it on the PMC LADDER screen.
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7.2.6.7. DTCH1/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-axis/spindle control on a lathe. In address
G124, bit 0 corresponds to the 1% axis, bit 1 = 2" axis, and so on. The address F110 is the CNC
confirmation telling the PMC it knows an axis is detached.

7.2.6.8. ENB F1.4 - Spindle 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/M19 command. There are similar signals for
the second (ENB2-F38.2) and third (ENB3-F38.3) spindles, if the machine is equipped.

7.2.6.9. 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 F1.1 is a confirmation that the CNC is in a
reset state, and is only active as long as the command (G8.7)

IS
TRY TI,L:,—.,l) On the PMC STATUS screen search for address F1.
Notice that F1.1 is now OFF, because there is no RESET present.

iR’ESET
2) Press the | o button, on the MDI keypad.
Notice the status of F1.1 changes.

Ty -5t pri] 0]%]%] %1% \1%]1%]%]%]%

PHC SIGHAL .TATUS

ADDRESS ? 6 5 a 3 8  HEX
HA CALM
Fepa1 MDITRN ] 3] ] 3] B [B2
Fepa2 ] 3] ] 3] B [eo
MTCHIN MEDT  MMEM  MRMT  MMDI MINC
[Fepa3 ] 3] ] i B [e8
MSEK DT1
[Fepaa 3] ] 3] ] 3] B [Ba
[Fepas 3] ] 3] ] 3] B [ee
[Fepa6 3] ] 3] ] 3] B [e2
FBBB1.8 : NCALM <HCALM3
A>_
wnrfl —RESET- | | 15:57:47|

< TATUS I-0 COPRT 3
HLHRH
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7.2.6.10. 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 FO%, 25%, 50%, or 100%. If this address (G96.7) is turned ON (1)

then G96 bit 0 through bit 6 can be used to command a rapid override in 1% increments, from 1% to
100%.

7.2.6.11. 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)

RY TH _-==1) On the PMC STATUS screen search for address G18.

&

2) Select HAMAE mode on the operator panel.

Y245

3) Select , on the operator panel.
Watch the bits in address G18 change with each selection.

G18.3 G18.2 | G18.1 | G18.0 FEED AXIS

HS1D HS1C HS1B HS1A
0 0 0 0 No axis moves
0 0 0 1 1% axis
0 0 1 0 2" 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

7.2.6.12. 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.

G19.5 | G19.4 FEED AXIS
MP2 MP1
0 0 x1 0.001 per click

0 1 x10 = 0.010 per click
1 0 x100 = 0.100 per click (set by parameter 7113)
1 1 X1000 = 1.000 per click (set by parameter 7114 )
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7.2.6.13. IGNVRY G66.0 - Ignore VRDY OFF Alarm All Axes

This signal ignores the servo alarm SV0401 V READY OFF. This occurs whenever an alarm condition
is detected by the servo drive unit.

MCON

VRDY

In normal operation, when the CNC boots up, it sends a signal called MCON to the servo drive. The
servo drive then checks itself internally and if no alarm conditions exist, it returns a signal called
VRDY. This tells the CNC that the drive (velocity unit) is ready.

If at any time during the servo operation, an alarm is detected by the servo drive, it turns off the VRDY
signal to the CNC. This indicates to the CNC that there is a problem with the drive and the CNC stops,
and alarm SV0401 V READY OFF is presented.

7.2.6.14. IGNVRY1~8 G192 - Ignore V READY OFF Alarm

These addresses ignore the servo alarm SV0401 V READY 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 axes. This alarm occurs whenever an 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 ignored; all axes controlled by the drive must be ignored.

7.2.6.15. INCH F2.0 - Inch Input

This bit indicates the current increment selection. The CNC can run in millimeter or inch. The selection
can be made by G-code (G20=INCH, G21=mm) or by a setting on the SETTING screen.

7.2.6.16. INP1~INP8 F104 - In-Position Signal

These are confirmation bits that the CNC turns on when the servo axes reach the position commanded
in the G-code program. The allowable tolerance is set by parameter 1826 IN-POSITION WIDTH FOR
EACH AXIS.

FFA-091012/02
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7.2.6.17. 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.

SYMBOL | ADDRESS MEMORY PROTECTED
KEY1 G46.3 Tool offset compensation and work offsets
KEY2 G46.4 Setting data and macro variables
KEY3 G46.5 G-code program loading and editing
KEY4 G46.6 PMC data

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) is valid, the other memory areas are not protected.

7.2.6.18. 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.

ACTUAL POSITIOH
0BBB1 NBLO
MACHIHE DISTAHCE
1592. 860
H. 868

EXERCISE 1 @
0

ABSOLUTE

1582 .800|

G

X

Y
Z
B
C

B.000

H. 888

X
¥
Z H. 888
B
C

H. 888

B.000

B.000
B.000

HODAL F 1 2 @ @ @nn/nm
GOB GS@ G155 F158068.88 H S B/HIN
G1?7 G98 Gd6.1H Sou 8
GI98 G5 G25 D
GZ2 G67 G168 T a3
G94 G97 G13.15
621 G54 G5O.1 2l
G4 God G5d.2 BH BM B85
G49 G699 GBO.S5 a>

*** ok ok ***I I:I_d:SB:ZEl
@fDLU [RELATI] ALL JHAMDLE[ cOPRT |+

VE

The mode selections sometimes go by different names on the operator’s panel; this is dependent on
the machine builder. For example, the FANUC panel has AUTO on the Memory mode switch; on the
status line it will say MEM.

RY TH'S
T m:f—al) On the PMC STATUS screen search for address G43.
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DO D E WE [

2) Using the MUTO , EQIT , baDH , HIEI.ICITE, REF , JOG ! INC ,and HANDLE buttonS,fi” in
the bit patterns on the chart below.

W VL

Note: For RAPID mode, put the control into  ¥¢6 mode and press the 40 pytton.

G19.7 | G43.7 | G43.5 | G43.2 | G43.1 | G43.0 MODE SELECTED
RT ZRN DNCI MD4 MD2 MD1

MEMORY OR AUTO (Auto operation)
EDIT

MDI (Manual Data Input)

REMOTE (DNC)

Z-RTN, REF RETURN OR HOME
(Zero Return)

JOG (Manual jog)

INC (Incremental mode)

HANDLE OR MPG1/ MPG2

RAPID OR TRVRS (Rapid manual jog)

Note2: Handle mode is an option — it has the same bit pattern as Incremental mode; if
the option is present, the screen displays HND, if not it displays INC.

The mode confirmations can be found in address F3.

SYMBOL | ADDRESS MODE CONFIRMATION
MINC F3.0 Incremental Feed selection (INC)
MH F3.1 Manual Handle selection (HND)
MJ 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)

7.2.6.19. 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 (black
screen alarms) will cause this bit to change status.

7.2.6.20. 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 VRDY 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). Anytime a servo drive alarm occurs
F0.6 turns OFF.
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7.2.6.21. 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.

O By PMC address G106.
® By manual entry on the [OFFSET SETTING] <SETTING> 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, bit O corresponds to the 1% axis, bit 1 = 2" axis, and so on.

5
TRY TH,;rpl) On the PMC STATUS screen, search for address G106. Notice the bit status.

2) Select MO mode on the operator panel.

=

3) Press the ® button on the MDI panel.
SETTIH
G

soft key on the LCD menu.

5) Press the button twice on the MDI key pad.

4) Press the

The mirror image screen should appear.

SETTING ¢MIRROR IMAGE2}

MIRROR IMAGE ¢8: 0FF 1:0H3
X

([T TR TR
TE S

L - - B Y

5

6) Press 4 then press the‘ WEUT key on the MDI panel.

The X axis mirror image bit should change to 1.

5

7) Press the | B#96 putton on the MDI keypad.
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PrOGRA]

[y |
8) Press the

ALL

9) Press the

E
10) Enter G W

"G,912°X 0¥Y 0"Z 0 == 3

soft key on the LCD menu.

soft key on the LCD menu.

EEW D bl eos

L, then

press . INSERT |
ACTUAL POSITION O@@@@ N@@@@@
RELAT IVE AESOLUTE F @
fix 268. 860 fix 371. 868 HH/MIN
¥ —-339. 2688 ¥ —-127. 288 PARTS COUHT 78
2 448. 880 2 448. 880 RUM TIHE 9HA3H3I1S
B 8. 888 B 8. 888 CYCLE TIME BH BM @S
= Ll - 2. 0
MACHINE DISTANCE TO GO
268. 860 fix 8. 8eg
—-339. 2688 ¥ 8. 688 0BBBe G53 X8 YO8 78 : s
Zz 448. 888 Zz 8. 688 G92 X8 Y8 78 :
B 8. 688 B 8. 688 4
C 8. 688 C 8. 688
7 HODAL
Notice that the system | G135 F15880. 84 1
puts a highlighted ‘M’ ol
next to any axis that Gi6a T
has mirror image 613.15
650. 1 |
turned on. o o =
ﬁgg 669 ﬁaaa. 5 v @ ==
MDI STOP +++ ++x| |22:47:59]
< JABSOLUYRELATIN ALL HANDLE]| LINE SELECT |PASTE |+
TE VE SEARCH
CYCLE
11) Press the START button.
ACTUAL POSITION L, The G92 command
RELATIVE f ABSOLUTE sets the absolute
i AL (313 i AL (1) coordinate system to
The G53 command ¥ 8. 608 ¥ 8. 608 X, Y, and Z0.
sends the machine to z 9.8e0 z 9.8e0
) B 0. 688 B 0. 688
X, Y, and Z0 in the C . 6a8
machine coordinate MACHINE DL AN
system. fix 6. 6aa fix 8. 688
¥ 8. 688 ¥ 8. 688
Zz 8. 688 Zz 8. 688
B 8. 688 B 8. 688
C 8. 688 C 8. 688
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EGO UXI1O . .EOB C‘r@‘;

12) Enter 'then press START .
ACTUAL POSITION
RELATIVE ABSOLUTE
fix -10. 884 fix 10. 989
i 8. 688 i 8. 688
z 8. 688 z 8. 688
B 8. 688 B 8. 688
C 8. 688 C 8. 688
MACHINE DISTANCE TO GO
fix -10. 884 fix 8. 8eg
i 8. 688 i 8. 688
z 8. 688 z 8. 688
B 8. 688 B 8. 688
C 8. 688 C 8. 688

The ABSOLUTE position display will change to X10.000; however the MACHINE position display will
display X-10.000. This is because the actual machine movement was negative.

7.2.6.22. MLK/MMLK G44.1/F4.1 - Machine Lock All Axes

The machine lock function stops all servo axes 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 axes are not moving.

, Notice that the system O on

You should zero return the machine puts a highlighted ‘L’ o oo8

in manual zero return mode, after next to any axis that === 2. aee

using this function. has machine lock g. ggg
turned on. '

7.2.6.23. MLK1~MLKS8 G108 - Machine Lock Individual Axis

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

7.2.6.24. MV1~MV8 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 O corresponds to
the 1% axis (X), bit 1 = 2" axis (Y), bit 2 = 3" axis () and so on.

7.2.6.25. 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 (), bit 2 = 3" axis (Z)
and so on.

IS
TRY TH_,;Fl) On the PMC STATUS screen, search for address F102.
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W

2) Select #9¢ mode on the machine operator panel.

ALY | il

3) Press the , , or and , buttons on the machine operator panel.

Watch the status of F102 and F106 bits.

4) Select AUTO mode on the machine operator panel.

CYCLE .
5) Press the START button on the machine operator panel.

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

7.2.6.26. 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 known chip load at the cutting tool. Often the machine
builder will provide an M-Code to turn ON (1) this address.

7.2.6.27. ROV1~R0OV2 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/inches/degrees per minute. These signal addresses are only used if address G96.7 (HROV)
is OFF (0).

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

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

I
TRY TI,‘I,_:Fl) Select AUTO mode on the machine operator panel.

@ PEI]ERFIl
H
2) Press the | PA98 . putton and then the soft key.

SINGLE
3) Press the BLOGX button, on the operator panel

FFA-091012/02
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(1

CYCLE .
4) Press the START button on the machine operator panel.

The CNC will execute 1 line of the program each time you press CYCLE START.

BC: BBBB00EHS

T p— HB88 GB2 X28.0688 R18.6888 :
m H98 GB3 X25.8688 Y-15.808 R5.B8688 :
H188 GA1 X58. 688 Y-5.8008 F568.8 :

. C . CYCLE
The line that is highlighted is executed when STAAT N118Y-30. 8;

. : . H H128X8. 8;
is pressed. The next few lines that are displayed in a Misovoi. 0

different color are being pre-read (called look-ahead) N1dB8220. B:

by the CNC to prepare for their execution. H158G659MB5;
H168G4064920H9 ;
H178690653X0Y020;

Hi88M30;

=

7.2.6.29. 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 (F0.5) 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).

1
TRYTI,L:,—A) 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?

7.2.6.30. STLK G7.1 - Start 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 execution is resumed.

7.2.6.31. SVF1~SVF8 G126 - Servo OFF

These signals turn OFF the servo amplifier output power to the motor windings. The status of the drive
will change from O (ready) to — (not ready). If the amplifier is a multi-axis amp, all of the axes controlled
by that amplifier will be turned OFF.

In address G126, bit 0 corresponds to the 1% axis (X), bit 1 = 2" axis (Y), bit 2 = 3" axis (Z) and so on.
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7.2.6.32. UI00~UI15 G54~G55 - User Input Custom Macro

The macro user inputs are used to make decisions in G-Code programs. The status of these addresses
is 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 specific G addresses by Fanuc. In the ladder logic,
these G addresses are activated by physical inputs (X address) - generally whatever the machine
builder wants.

SYSTEM INPUT VARIABLES #1000~#1015 ASSIGNMENT
Variable# PMC Address PMC Symbol Variable# PMC Address PMC Symbol
#1000= G54 hit0 ul000 #1008= G55 hit0 uloo8
#1001= G54 bit1l ul001 #1009= G55bit1l ul009
#1002= G54 bit 2 ul002 #1010= G55 bit2 ulo10
#1003= G54 hit3 ul003 #1011= G55hit3 ulo11
#1004= G54 hit4 uloo4 #1012= G55 hit4 ulo12
#1005= G54 bhit5 ul005 #1013= G55 hit5 ulo13
#1006= G54 bhit6 ul006 #1014= G55 hit6 uloi4
#1007= G54 bit7 ul007 #1015= G55 bit7 ulo1s

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

X8814. 8 GHB54. B
1
I
AUX1 uie
xee14. 1 GHB54. 1
1
I
AUX2 uIi1

In the FIRST ladder rung ...
When the limit switch AUX1 is activated, the coil G54.0 will turn ON.
When G54.0 turns ON, the status of system variable #1000 changes from 0 to 1.

In the SECOND ladder rung ...
When the limit switch AUX2 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.

The system variable #1032 reads 16 bits together as a word, #1000~#1015.

FFA-091012/02
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7.2.6.33. UO00~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.

SYSTEM OUTPUT VARIABLES #1100~#1115 ASSIGNMENT
Variable# | PMC Address PMC Symbol Variable# | PMC Address PMC Symbol
#1100= F54 bit0 Uuo000 #1108= F55 bit0 uo008
#1101= F54 bit1l uo001 #1109= F55bitl Uo009
#1102= F54 bit2 uo002 #1110= F55 bit2 uoo010
#1103= F54 bit3 Uo003 #1111= F55bit3 Uo011
#1104= F54 bit4 uo0o04 #1112= F55 bit4 uo012
#1105= F54 bit5 Uo005 #1113= F55 bit5 U0o013
#1106= F54 bit6 Uo006 #1114= F55 bit6 uo014
#1107= F54 bit7 Uo007 #1115= F55 bit7 uo015

In the macro program, the following statement would cause #1100 to be setto 1: #1100 = 1;

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

FOO54. 0 KBAe3. 6 Y001d. 0
— | | | O—
uoa USRMACR
FBO5d. 1 KBOB3. 6 Y081d. 1
— | | | O—
uo1 USRMACR

When F54.0 activates, it conducts to the coil Y14.0 (the light for the Aux1 button on the simulator);
causing it to send +24VDC from the physical output to the machine side, which would typically activate
a relay or solenoid.

#1100 = 0; - This command will cause the output Y14.0 to turn OFF.

The system variable #1132 writes 16 bits together as a word, #1100~#1115.
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(1) UIYUO 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.

15
TRYTIL;;;Turn on Keep Relay 3.6: (we will do it in a way we haven’t previously shown you)

1) Press the ST pbytton two times.

S
2) Press the soft key.
PMC A

IHTE

3) Press the soft key.

STATUS

4) Press the soft key.

@ - |
5) Enter in K 7 8 = 6 and then press the soft key.
6) Press the soft key and then press the soft key.

Now create a part program:

7) Select E9T mode on the operator panel.

@ F'RI]EEFIl
[y |
8) Press the | P98 putton, and then press the soft key.
C | — o
Or112,3 S

9) Enter in and then press WNSEAT

The program is now created; the program number should appear highlighted on the top left corner of
the program window ...

PROGRAM CWORD}

##CHC_MEM-USER-PATH1~

08123 CFG-EDIT2>
08123 X A

=]
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EOB '@

10) Press the | and then MSE8T puttons on the MDI key pad; now the program can be
entered.

11) Enter the rest of the program, as shown below:

PROGRAHCWORD 3

7 #CHC_MEM~-USER-PATH1~

DB123 : A
Hi8 GB X18.

H28 IFL#1682 ER 11 GOTO 88
H38 Gd X1.

HdB GB X11.

H9B8 #11B82=1 ;

H6B GB X12.

H?8 GOTD 28 ;

N8B #11B62=-8 ;

M38

<] |

/e
RESET
12) Press thel ¢ button and confirm the cursor is located at the top of the program.

13) Select AUTO mode on the operator panel.
CYCL
14) Press the STAR

=M

button, the program will execute.

The program will loop between lines N20 and N70 as long as #1002 is equal to 0. #1002 is assigned to

G54.2, which is tied to a physical input in the ladder program. When #1002 changes to 1, the program
will jump to line N8O.

In this scenario #1102 could be an output from the CNC to tell the robot to load a part, and the input
#1002 could be a robot loader output to tell the CNC the part has been loaded.

e What button do you need to press on the operator panel to get the program to stop looping?

15) Turn off Keep Relay 3.6.

e Why did you have to turn on KR 3.6?
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7.2.6.34. 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 axes are at home it turns on this address to tell the PMC that the zero return has been
completed. In address F94, bit 0 corresponds to the 1% axis (X), bit 1 = 2™ axis (Y), bit 2 = 3" axis (2)
and so on. Often these signals are used to turn ON the home position indicators on the operator panel.

7.2.6.35. ZP21~ZP28 F96 - Second Reference Point Return Complete

Second reference position return is performed by G30 in a G-code program, when the CNC realizes the
axes 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
(2) 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 the measurement system of the particular axis
(mm, inch, degrees) and assumes 3 or 4 decimal places. For example a setting of 234567 would be
234.567 millimeters or degrees from the G28 reference point, or 23.4567 inches.

7.2.6.36. ZP31~7ZP38 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 axes 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 0 corresponds to the 1% axis (X), bit 1 = 2" axis (Y), bit 2 = 3" axis
(2) and so on. Parameter 1242 determines where this position is located. The parameter is set in the
measurement system of the particular axis (mm, inch, degrees) and assumes 3 or 4 decimal places.
For example a setting of 234567 would be 234.567 millimeters or degrees from the G28 reference
point, or 23.4567 inches.

7.2.6.37. ZP41~7P48 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 axes 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 0 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
the measurement system of the particular axis (mm, inch, degrees) and assumes 3 or 4 decimal
places. For example a setting of 234567 would be 234.567 millimeters or degrees from the G28
reference point, or 23.4567 inches.
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8. Exercise 4 — Dedicated Addresses

1) There are 2 dedicated addresses for EMG-STOP, X8.4 and G8.4.
What is the difference between the two?

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

3) Which PMC signal will prohibit axis movement, but the absolute position display will still
change?

4) Which PMC signal will prohibit axis movement, and the position displays will not change?

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

Press and hold the FEMOTE pytton for 5 seconds.
(You will have to start all over again if you power off during the exercise.)

All of the following problems occur, solve them in any order you wish:

158

6) The control is in Emergency Stop. Fix it.

&

7) PEF mode cannot be selected. Fix it.

L |
w  [D] 10, niods

8) Whilein 'MWC  or HAMAE mode, and cannot be selected. Fix it.

9) X axis mirror image is turned on. Turn it off.

10) Single Block is turned on. Turn it off.
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9. Software Operator Panel

The software operator panel is displayed on the CNC screen. Typically it is used by Fanuc for control
testing and verification. There are two pages of mode selection, feed override and other functions, and
two pages of general purpose switches that may be labeled and used by machine builder to add
functions that are not on the physical operator panel. A machine builder could use this feature as the
only operator panel to lower costs but there is a trade-off of less functionality than a physical panel.

() 5.
[
1) Pressthe button on the MDI key pad.

|

2) Press the

OPERAT
PAHEL
3) Press the soft key on the LCD.

The software operator panel appears. Each of the functions on this screen has a dedicated F address.

0BBBLB NBLBBLO

soft key on the LCD.

ACTUAL POSITIOHN

ABSOLUTE
X B.000 E B
. PARTS COUNT 77
RUH TIME 9HS1H265
Y @ . 888 CYCLE TIME BH BH 8BS
OPERATOR’S PANEL
Z B.000
MODE : MDI MNMEM EDIT HMD JOG REF
B @ . @@@ HANDLE AXIS : EHX HY HZ HB
C @ @@@ HAMDLE HMULT : H*1 +10  +108
* RAPID OVRD : E1B8% S58% 25% FB
JOG OVRD : 180, 80%
MODAL
GBE GBO@ G15 F15000.00 H -
H k4
G17 G98 Gd@.1H FEED OURD 168
GID G50 G25 D ]
G22 G67 G168 T
G9d G97 G13.15
G21 G54 G56.1
GdA Gbod G5d.2
Gd9 G699 GBO.S Y
5 (4] SOV @
HMDI  #### ***l |19:35:32|
BSOLU |RELATI] ALL [JHANDLE MACRD JPATTERQOPERAT |TOOL M +
E UE H HENUJPANEL |ANAGER

4) Use the . buttons to navigate the screen and | to make selections.

FFA-091012/02
159



Software Operator Panel PMC Maintenance — 3xi & 0i-D
9.1. Mode Selection MDO1~MDO4 — F73.0~F73.2

The mode is the first selection displayed at the top of the window. Obviously it wouldn’t be good
practice to have this mode select and the physical operator panel mode select work at the same time;
the ladder is usually written to use one or the other. These F addresses will be used to activate the
standard mode select G addresses in G43. Notice the lack of a couple modes.

OPERATOR'S PANEL

MODE : MDI NMEM EDIT HND JOG REF
HANDLE AXIS : BHX HY HZ HE
HANDLE MULT : N+1  +18 +18@

gl RAPID OVRD : M108% 50% 25% FO

4= - JOG OVRD : 160, B0%
Use the | ‘ buttons on the MDI
key pad to select each mode. FEED ODURD  :  1@8@%

9.2. 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. Notice only four axes are selectable.

F77.3 F77.2 F77.1 F77.0 FEED AXIS
HSDO HSCO HSBO HSAO

0 0 0 1 1% axis

0 0 1 0 2" axis

0 0 1 1 39 axis

0 1 0 0 4" axis

9.3. Manual Handle Multiplier MP1O~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. Notice the lack of X1000.

F76.1 | F76.0 FEED AXIS
MP20 | MP10

0 0 x1 = 0.001 per click

0 1 x10 = 0.010 per click

1 0 x100 = 0.100 per click (set by parameter 7113)
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9.4. Rapid Override ROV10~ROV20 - 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/inches/degrees 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.

9.5. Jog Feedrate Override *JVOO~*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 F79 and the high bits are address F80, 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.

9.6. Feedrate Override *FVOO~*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 O are the binary override amount. This F address will be used to activate the standard feedrate
override G address G12.

9.7. Software Operator Panel Function Switches

1
TRY TI_L‘— 1) Press the button on the MDI key pad.

The function switch screen appears ...

OPERATOR'S PANEL

BLOCK SKIP : NOFF  OM F75.2 (BDTO)

;ZEE:EEBEEE: :E:E E: E;gi EI\S/IBLﬁgg These addressgs would be tied into

DRY RUN . WOFF ON F75.5 DRNO the corresponding G addresses for
S ) the listed functions

PROTECT KEY : NPROTECT RELEASE F75.6 (KEYO) i

FEED HOLD  : NOFF  ON F75.7 (SPO)

FFA-091012/02
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9.8. General Purpose Switches

There are 16 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.

15
TRY TI_L‘—l) Press the button on the MDI key pad.

The first eight general purpose switches appear...

OPERATOR'S PANEL

CYCSTART : NOFF  OH F72.0 (OUTO)
FEEDHOLD  : NOFF  ON F72.1 (OUT1)
OPT STOP  : NOFF  ON F72.2 (OUT2)
DHC MODE : BIOFF  ON F72.3 (OUT3)
SERVSTHD : NOFF  OH F72.4 (OUT4)

: NOFF  OH F72.5 (OUT5)
USE SWOP : BOFF  OH F72.6 (OUT6)
EMG STOP : BOFF  OH F72.7 (OUT7)

The label names are set in parameters 7220-7299 (switches 1-10) and 7352—7399 (switches 11-16).
Each of these parameters sets one letter of the label name; a number that corresponds with a letter is
entered in the parameter. This number is an ASCII character code.

Search for parameter 7260 then set the parameters as shown below...

PARAMETER

87268 HNAME OF SWITCH 6
7a

@7261 [ 65
ev262 [ 78
@v263 | a5
@726 [ 67
87265 [ 82
@v7266 [ 79
ev726? [ 88

The ASCII value of the letters you want to display are set in the parameter.
OPERATOR'S PANEL

CYCSTART : BOFF  OH

FEEDHOLD : BOFF  ON

OPT STOP : BOFF  OH

DHC MODE : BOFF  ON

SERUSTHD : BOFF  OH

FANUCROX : NOFF  OH Turn on the software
USE SWOP  : NOFF ON € operator panel with
EMG STOP : NOFF  OH this switch.
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9.9. ASCII Code Chart

CHAR | CODE CHAR | CODE CHAR | CODE CHAR | CODE
A | 65 Q | 81 6 | 54 . | 44
B | 66 R | 82 7 | 55 - | a5
c | 67 s | 83 8 | 56 . | 46
D | 68 T | 84 9 | 57 / | a7
E | 69 U | 85 32 - | 58
F | 70 vV | 86 1 | 33 . | 59
G | 71 w | 87 « | 34 < | 60
H | 72 X | 88 # | 35 = | 61
1 | 73 Y | 89 $ | 36 > | 62
J | 74 Z | 90 % | 37 2 | 63
K | 75 0 | 48 & | 38 @ | 64
L | 76 1 | 49 < | 39 [ | 91
M | 77 2 | 50 ( | a0 92
N | 78 3 | 51 ) | 41 1 | 93
o | 79 4 | 52 * | 42 ~ |94
P | 80 5 | 53 + | 43 | o5

9.10. 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.

SET CODE FEED AXIS
No movement

1% axis, positive direction

1% axis, negative direction
2" axis, positive direction
2" axis, negative direction 7213
3" axis , positive direction
3" axis, negative direction
4™ axis, positive direction

4™ axis, negative direction

1217

7214

O NO|IOAWINIFO

THIS

TRY ~=1) Select ' J06  mode on the software operator panel.

1}
2) Press the ST | hutton on the MDI key pad.

3) Then press the i 6 button on the MDI key pad to jog the X axis.

FFA-091012/02
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10. Number Systems

There are several different types of numbers, from different number systems, used in the PMC.
The decimal number system is what we humans learn as children — 1, 2, 3, etc. Computers can
use binary, hexadecimal, even binary coded decimal (BCD) numbers. Binary consists of 1s and
0s, hexadecimal uses a combination of digits 0-9 as well as letters A-F, and BCD uses 1s and Os
like binary but in a different manner. We discuss each in this section.

10.1. Binary

In most instances in the Fanuc control, we are only working with an 8-bit binary number —
10110101 for example. To convert a binary number to decimal, we have to assign a value, or
weight, to each bit. Starting with the right-most bit (bit zero) and continuing to the left-most bit (bit
seven), each bit has a higher and higher value. This illustrates what the value is:

Decimal Value 128 64 32 16 8 4 2 1
Bit # 7 6 5 4 3 2 1 0

When we are converting a binary number to a decimal number, we add up the decimal values of
only the bits that are set to 1.

VALUE 128 64 32 16 8 4 2 1
1011 0101
BIT# 7 6 5 4 3 2 1 0

128 +32+16+4+1=181

10110101 binary = 181 decimal

Convert the following binary numbers to decimal:

00000000 = 11111111 = 11000101 =
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10.2. Hexadecimal (Hex)

Hexadecimal looks very similar to our decimal number system but it adds some letters to the mix.
Decimal is considered a base 10 system, binary is a base 2 system — decimal uses 10 digits,
binary uses two. Hexadecimal is a base 15 system — it uses 15 digits; they are 0-9 and the letters
A-F.

The conversion of decimal to hexadecimal is as follows:

Dec Hex Dec Hex Dec Hex
0 0 6 6 12 C
1 1 7 13 D
2 2 8 14 E
3 3 9 15 F
4 4 10 A
5 5 11 B

Ordinarily, we have to convert an 8-bit binary number to a hexadecimal number. The conversion
is accomplished by splitting the 8-bit number into two 4-bit numbers and first converting to
decimal and then finally to hex.

1) Split your 8-bit binary number into two 4-bit binary numbers:

J 01 1,01 0 1,

1 011 0101
.

2) Convert the two 4-bit binary numbers into two decimal numbers:

VALUES 4 2 1 8 4 2 1
1011 0101
8+2+1=11 4+1=5

3) Lastly, convert the two decimal numbers into hexadecimal digits.

11 decimal 5 decimal

B hexadecimal 5 hexadecimal

FFA-091012/02 e,
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4) So our binary to hexadecimal conversion is:

1011 0101

B5
.

Convert the following binary numbers to hexadecimal:

00111110= 11111111 = 11000101 =

10.3. Binary Coded Decimal (BCD)

BCD is just like decimal except that all the digits are in 4-bit binary form. There is a ones place, a
tens place, even a hundreds and thousands place. To convert binary or hexadecimal to BCD, or
vice-versa, you first need to convert to decimal.

1) Convert binary to decimal:

w O o
Y ERNIN
O N
o p=a I

BIT# 6 2 £
00110101 binary = 53 decimal

2) Convert the decimal digits to four-bit binary numbers:

VALUE

8
0

N S
,OMN
akE
N O o
R OB

2 1
11
+ + 3

Therefore, 00110101 in binary is 01010011 in BCD. As you can see, it's very important to know
what number system is being used when looking at a number.

Convert the following numbers to BCD:

00111110= 72 = 18 =
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F

ctional Instructions

11. Functional Instructions

The functional instructions perform complex operations. Each functional instruction is a
subroutine; therefore each one is assigned a SUB number. The more advanced the PMC is, the

more functional instructions that are available.

Functional Instruction List

30i/31i/32i-A PMC - 0iD/6i
Instruction |SUB ) 2nd | 3rd | DCS | 32i- 4345 0i-D
name | No. Eronmeng p":‘ puc | puc | pmc [pucn| 33cePmc] emc ':::E,E
€ | (opt) | (0pt,) | Mote1)
|enp1 1_|End of first-level program o [} [s) o o] o o] o
|enp2 2 _|End of second-level program o o o o [¢] o o] o
TMR 3 [Timer processing o o o o o o o) o
IE:: 4 _|Decoding o o o o [5) o [o) [5}
CTR 5 _|counter processing o [5) 5] o [) o [s) [5)
|roT 6 |Rotation control o) 5] <] [} [} [s) [} [)
CoD 7 |Code conversion o o o o o o o o
|move 8 |Data transfer after logical product o) o o o [} o [o) o
|com 9 _|Common line control o) o o o [} [} [} (s}
|ome 10 _|Jump 0 o o 5] [} [] [} [+]
|Pari 11_|Parity check o) o [o] [s] o o [ o
DCNV 14 _|Data conversion o o o o o 5] [6) o
COMP 15_|Comparison o o [s) o o o o) o
|con 16_|Coincidence check olo]lolo]o o o) o
|oscH 17_|Data search o [5) [} o o o 0 5]
XMOV 18 _|Index modification data transfer o [5) [5) 5] ) [5) o o
ADD 19 _|Addition o) o 5] o [5) o 9 o)
SUB 20 |Subtraction o o o o [} 5] o) [}
MUL 21_|Multiplication o) [5) o o [5) o o) o
Fw 22 |Division o) o o o o o 0 [s}
NUME 23 |Constant definition o o o <] o o [ [e)
|TmRB 24 |Fixed-timer processing o 5] o 5] [] ) 0 o)
|oece 25 [Binary decoding o o [ o [} ) o) o
|roTB 26 |Binary rotation control o) [¢] [e] [e) [¢] [e) [¢) [e)
|CODB 27 [Binary code conversion o|lo|[|o|o] o o o o
MOVOR 28_|Data transfer after logical sum o [5) [} [} [5) o [o) 5]
COME 29 _|End of commen line control o [5) [5) o ) [5) o) [)
UMPE 30_|End of jump o o o o o [s) [5) [}
DCNVB 31_|Extended data conversion o) o o [e) ) s} [} [s)
COMPB 32 |Binary comparison o o o o [} o (o) o
|sFT 33_|Shift register olololo]lo 5] [ o
|pschs 34 |Binary data search o 5} o 5] ] ) o) o
XMOVB 35 _[index modification binary data transfer o ) o o ) ) o) o
ADDB 36 _|Binary addition o o o o o o o o
SUBB 37 |Binary subtraction o o o o ) ) [o) )
|MuLs 38_|Binary multiplication o o o o [} o o o
|oive 39 _|Binary division o o o o o o [o) o
NUMEB 40 Imaryconﬂant definition o o [} 0 o [5) [o) o
||::|spa 41 |Message display o) [} 5} A [} [} o) [}
EXIN 42 |Extemal data input o) o [} A [s) ) [5) o
MOVB 43 |1-byte transfer o) o o x o [5) [ 5]
MOVW 44 |2-byte transfer o) o o i o o /o) o
MOVN 45 _[Transfer of arbitrary number of bytes [ o [ o [} ) o) o
|secnT 46 |Spindle control A A A A A A A A
(O: Usable. e: The option of Extended PMC Ladder Instruction Function is needed. A: Executed

as NOP instruction x: Unusable.)
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304/34i/32i-A PMC - i 0iD10i
Instruction | SUB ) 2nd | 3rd | DCS i 30i134i/ i-
i e Processing dst | pmc | pMc | puc [pmci|32BPMC)  puc | MateD
(Opt.) | (Opt.) | (Note1)

ImovD 47 |4-byte transfer o o] [e) x o o) [e] [e]
[EnD3 48 |End of third-level program ]l o o} o a a o [5) A

(Note3)| (Note3) | (Note3) | (Noted) | (Noted)] (Mote3) (Note3) (Note4)
DISP 49 |Message display A A A A A A A A
lpsGhL 50 |Position signal [e) o o) A ) 0 [5] 0
WINDR 51_|CNC window data read [¢) o [e) A [) o [¢] 0
WINDW 52 |CNC window data write 0 0 [e) A ) &) o [o)
AXCTL 53 _|PMC axis control [¢) 0 [e) A ) &) [) [+)
TMRC 54 |Timer processing [¢) o) [e) [¢) [¢) 0 0 [e)
CTRC 55 |Counter processing [} o o] 0 o] o o o]
CTRB 56 |Counter processing [o] o] o] [o] o] O o] O
DIFU 57 |Rising-edge detection [+] 0 [e) 0 0 [} [] 0
DIFD 58 |Falling-edge detection o o) [e) 0 [) o [¢] [)
|ecr 59 |Exclusive OR [¢) 0 [e) [o) [s) 0 [6) 0
AND 60 |Logical AND o] o o] [o] o] o) o [0}
OR 61 |Logical OR [¢] o [e) [e) [ 0 [] 0
NOT 62 |Logical NOT [+] 0 [e] [+] 0 0 0 [)
|PsGn2 63 _|Position signal [¢] 0 o) A [) o [] [¢)
END 64_|End of ladder program [+) 0 o) 0 ) 0 [s) o)
CALL 65 |Conditional subprogram call Qo o] o] Q o Q Q o}
CALLU 66 |Unconditional subprogram call [0} o o} [0} e] @] o O
JMPB 68 |Label jump 1 [} [} [} [o] o] 0 0 [¢)
LBL 69 |Label [¢] o [e) [] <) 0 ] o)
NOP 70 _|No operation [s) o [e) [o) o 0 ] 0
sp 71_|Subprogram [s] o) fe) [o] o) 0 [o] o)
SPE 72 |End of subprogram 0 o] o [0} e o o ®]
JMPC 73 |Label jump 2 [¢] e} [e] [e] [s] 0 0 [o)
cs 74 |Case call [) 0 [e) [o] o] o) [o) [s)
CcM 75 _|Sub program call in case call [s] o [e] [o] o o) 0 [¢)
CE 76 |End of case call [s] o [e) 0 o [o) [o] [e)
TMRBF 77_|Fixed off-delay timer o o o [] o o) [e] [o]
|Fnceo 90 |Arbitrary-function instruction 1 A A A A A A A A
|Frcat 91 |Arbitrary-function instruction 2 A A A A A A A A
|Fnce2 92 |Arbitrary-function instruction 3 A A A A A A A A
FNC93 93 |Arbitrary-function instruction 4 A A A A A A A A
I}Ncgaa 94 _|Arbitrary-function instruction 5 A A A A A A A A
FNCOS 95 |Arbitrary-function instruction 6 A A A A A A A A
|§NC96 96 _|Arbitrary-function instruction 7 A a A a A A A A
FNCS7 97 _|Arbitrary-function instruction § a A A A A A A A
IMmcwr 98 |MMC window data read A A A A A A A A
[Mmoww 99 |MMC window data write A A A A A A A A

(O: Usable. e: The option of Extended PMC Ladder Instruction Function is needed. A: Executed

as NOP instruction x: Unusable.)

The above list of functional instructions is not the complete list, there are a couple-hundred more;

refer to the following PMC PROGRAMMING MANUALSs to find complete information on the
subroutines available for your specific PMC type:
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11.1. 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 (or 4, depending on the control being a 3xi Series and
PRM 11930=4). Signals that are time critical are typically inserted in this section - things like
emergency stop and hard over travel, signals that may have a negative affect if their processing is
delayed. From NET00001, the ladder beginning, to this function block SUBL1 is the 1*' ladder level

processing.

v NSRS 0BLBB NBBBBO

PHMC LADDER DIAGEAM MOHITOR
LEVEL1 {LADDER PROGRAM CLEVEL1XX» 11-14-1-14HET

xgaz?. ? GBA116. 3
—in O-o
#—Ld
X@ez8. 8 GA11d4. 4
—in O-a
#1159
X@ez8. 1 GBA116. 4
—in O-a
#—L3
SUp 1
| END1 \
A>~
MDI  #%%% sk ***I I1d:3d:B7| I
LIST |SEARCH EDIT |SWITCH BACK SPLIST |SWITCH |SCEEEH
HEHU PHC SETIHG

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 2ms to process level
1 that leaves 6ms to process level 2; at the end of the total 8ms the program must return to level 1
to process it again.

FFA-091012/02
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11.2. 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 END?2 function block is all level 2 processing.

RN SRS 0BBLBB NBBLYBOY

PHMC LADDER DIAGEAM MOHITOR

LEVELZ? (LADDER PROGRAM CLEVELZ2XX» 366-368-15-368HET

SUB 1
END1

\T In this example, Level 2 is one rung.
RBEII. RB370. B

SuB 2
EHD2

H

A3~

MDT  #www www ***I I1d:dﬂ:32| I
TOP SEARCH |[W-SRCH| FUHC PREV HEXT |GLOBAL EXIT
BOTTOH SEARCH

The time to process level 2 is not guaranteed. For example let’s say it takes 10 ms to process all
of level 2. Level 1 gets processed first, this takes 2ms, leaving 6ms until level 1 must be
processed again. Level 2 begins processing, and uses the remaining 6ms of time. At this point
there is still 4ms 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 processes the remaining 4ms of ladder logic.
At the end of level 2, there is 2ms remaining. If the ladder has a 3" |evel, the remaining 2ms is
used to process it. If not the system idles for 2ms 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.

11.3. 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 not available on the 0i Model D.
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THIS
RY g

11.4. 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 right. If the contact before the timer stops conducting, the timer resets back to zero.

KBeas. 0 X0014. 0 AcT RO2060. 0
| | SUB 345 =  d4.800
SAMPLE AUX1 THR URRENT= 8. aaa\
. / R AJ
Timer number from Current timer Setting value on
“NO.” column on count parameter

SEARCH
MENU
1) From the LADDER screen, press the soft key on the LCD menu.
43
EARCH

2) Enter " 3 on the MDI keypad, then press the @1%1%]1 %12\ 1%]%]1%1%]%)
softkey.

AU | NO. ADDR T ACC

3) Press the | “'*°| button on the operator panel, and watch RERC O 1090

the timer count. . B

When the count reaches 4.000, the R200.0 coil will turn ON. 5 18 78834 2 8

EXIT ;19 Te836 o 8

;20 Te838 9% 8

4) Press the soft key to get out of the search menu. '¢ 21 Te6d@ Ot

;22 Tesd2 o 8

< ;23 Tesdd 8 8

5) Press the soft key TWICE to return to the PMC 8 24 T68d6 8 8

selection soft keys. g o 2 oS

9 26 10850 o 8

8 27 Te@s2 o 8

n 28 Teasd o 8

6) Press the soft key on the LCD menu.

TIHER
A>A
7) Press the soft key on the LCD menu.

MDI  #kkx ok ***I I89:3d:21l
The TIMER setting screen appeatrs. J IMER |COUNTR| KEEP | DATA J<OPRT:]+
RELAY

By default, timers 1-8 are set in increments of 48ms and timers 9 and up are set in increments of
8ms. If you enter a value into timers 1-8 that is not equally divisible by 48, the number you
entered will be rounded down to a value that is; for timers 9 and up it will round down to
something divisible by 8.

Notice the ACC column — this indicates the ACCuracy of the timer; the timers can be modified
to accept increments of 1ms, 10ms, 100ms, 1 second, or 1 minute.

FFA-091012/02
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{I]F'ET}l
8) Press the soft key.
9) Press the soft key.

10) With timer 15 highlighted, press the various accuracy soft keys to see how the value in TMR
15 is affected.

11) Change the value of timer 15, return to the LADDER display and see the change.

Timer type (and number) | Max. setting time PMC type # of SUB3 timers

48ms (1 to 8) (initial value) | 1572.8 seconds 3xi Memory A 40

8ms (9 & up) (initial value) 262.1 seconds 3xi Memory B

Ims (1 & up) 32.7 seconds 3xi Memory C
10ms (1 & up) 327.7 seconds 3xi Memory D
100ms (1 & up) 54.6 minutes 0i Model D
1sec (1 &up) 546 minutes 0i PMC/L
1 min (1 & up) 546 hours Dual Check Safety

11.5. 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.

KBeas. B X081d. 1 AcT RB260. 1 # of SUB 24 tmrs
| | SUB 24|43
SAMPLE AUX2 TMRE {1668 = 0.008 100
500
/ 1000
\ 1500
. ' . -
Timer number 1 ~ Fixed setting value Current timer 500
depends on PMC type in milliseconds count 100
100
SEARCH
1RY THIS HENU
== 1) From the LADDER screen, press the soft key.
‘ [ FUHC 5
' 2 -l EARCH
2) Enter - on the MDI keypad, and then press the soft key.

:l“nuxr:
3) Press the """l button on the operator panel, and watch the timer count.
When the count reaches 1.000, the R200.1 coil will turn ON.
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11.6. SUB54 - TMRC 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 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
guantity of these timers is limited only by the number of registers that can be used to count.
KBB8as. 8 XBa14. 2 ACT RB288. 3
| | SUB 2

SAMPLE AUX3 THR Deaas
RB846

A

B:88:18
B:88:808

Timer increments
0 = 8 millisecond

1 =48 miIIisecond/ Register used to Register to hold
2 = 1 second perform the count preset value
3 = 10 second

In this example, data register D8 holds the value to count up
to. Register R46 is the place where the timer will actually
keep track of the time. The timer increment of 2 means this
timer is using seconds. Since D8 is set to a value of 10, 10
seconds after X14.2 conducts the coil R200.3 will turn ON.

4 =1 minute

5 = 1 millisecond

6 = 10 millisecond
7 = 100 millisecond

T i
g PHC HA PHC DATA TABLE CONTROL
Hi IHTE B
TRYT,f? 1) Press the soft key. SRIRC TRBLE CUUMT #
- ND. ADDRESS PARAMETER TYPE DATA

Daaaa ElalElalE]a]E]] |I o

2) Press the soft key. > Dopie  pooooooe [ 38
The DATA TABLE CONTROL screen appears. 3 popds  |jpooooees B 18
4 DAA5A BB000000 |I | 16
{OPRT }| 5 pppsz  jpoppeeEs D
3) Press the soft key.
4) With Group No. 1 highlighted, press the soft key.
The DATA TABLE screen appears.
HO. ADDRESS DATA
5) Change the value in DO008 then return to the a peeed | 384
LADDER screen and view the timer change. 1 peeez |8
2 Dessadq 8
3 DBBB6 a
4 DBBeas 18

FFA-091012/02
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11.7. SUB 77 — TMRBF Instant-On, Delay-Off Timer

The SUB 77 works in reverse of the SUB 24. When the contact(s) before the function block
conduct, the coil turns on. If a contact before the timer stops conducting, the timer begins timing.
When the timer reaches its preset value it turns off the output coil to the right. If the contact(s)
before the timer start conducting again, the timer resets and the coil stays/turns on. The delay
time of TMRBF is set in the functional instruction.

# of SUB 77 tmrs

: : : 100
Timer number 1 ~ Fixed setting value
depends on PMC type in milliseconds 500
/ 1000
KBEBs. B FBEB1. 1 ACT / RO287. 2 1500
| | SUB 77|58 / 500
SAMPLE RST THREBF (1888~ =  1.000

100

100

SEARCH
YTHIS MEHU
1R == 1) From the LADDER screen, press the soft key.
' ' FUNC S
Py ¥ Py ¥ EARCH
2) Enter on the MDI keypad, and then press the soft key.

e
RESET
3) Press and release the 7" | button on the operator panel, and watch the timer count.

When the count reaches 1.000, the R287.2 coil will turn OFF.
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11.8. 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 mainly used to decode M-code or T-code values read in the G-
code program.

KBOOS. O X001d. 3 acT RO200. 4
|} SUB 4|Foeie = B
SAMPLE AUX4 V?R \

Cd -~
Code to Mask digits Address to
check for Decode

In the example above, the ADDRESS TO DECODE is F10. This happens to be where the CNC
puts M-codes when it reads them in a G-code program. The value shown in blue is the
hexadecimal equivalent of the value in the address to decode.

The BCD CODE TO CHECK FOR is 07, when F10 = 07 the output R200.4 turns ON. Notice the
block is only displaying a 7, not 07 — leading zeros are not displayed.

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 positions must match in the address to decode and the code to check for.

THIS D

TRY H 1) Sel mo! d h .
==1) Select mode on the operator pane

2) Press the ! m button on the MDI key pad.

F'RI]EEFIl |
3) Press the soft key ( on the 0i-D) on the LCD menu.

(1

M f7 EOB CYCLE

'then press ’”SE“T , then press START .

4) Enter

5) Return to the LADDER screen.

.l"n.de-l

3
6) Press the button on the operator panel, and watch the decoder operate.

Notice the coil R200.4 turns ON. Try M17, then notice the coil is not ON.

FFA-091012/02
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11.9. SUB — 25 DECB Binary Decoding

The purpose of the SUB25 DECB function block is to output a single bit, based on the binary
value that is input. When the M-codes are passed from the CNC to the PMC, the CNC puts the
code into address F10, then turns on the M-code flag F7.0. The PMC then has to decode F10 to
determine which M-code it needs to process. This is usually performed using the SUB25
DECODE-B function block.

SEARCH
y THE
TR _,;rpl) From the LADDER screen, press the soft key.

EARCH
2) Enter \ 2 W 5 on the MDI keypad, and then press the soft key.

3) If the SUB25 that you found does not have address FO010 displayed in it, continue to

FUNC S
EARCH
press the soft key until it does.

Typically the addresses in the ladder are 8 bits, each group of 8 bits is called a byte.

64 INDICATES THE NUMBER OF
ADDRESSES THAT WILL BE USED.

GZNUMBER OF OUTPUT ADDRESSES F10is the INPUT ADDRESS
4=NUMBER OFIINPUT ADDRESSES 4 addresses are used

F10, F11, F12, and F13.

—
/ Together they form a 32 bit
Faea?. a ACT
1 double-word.
I SUB 25|64 / : i

HF DECEH Faaig = a
a Jhis number ‘0’ determines which
RO3E8 = 0O M-Code will turn on bit 0 of R300.
T MOO will turn ON bit 0 of R300.

R300 is the OUTPUT ADDRESS | MO1 will turn on bit 1 of R300.

6 addresses are used R300, R301, MO8 will turn on bit 0 of R301.

R302, R303, R304, and R305.

e The number of output addresses used, determines how many M-codes this function block
can decode. R300 has 8 bits, 6 output addresses are assigned, 6x8=48.

e This function block decodes 48 M-Codes, from MOO to M47.

e MOO will turn ON bit O of address R300

e The remaining consecutive M-codes will turn on the next bits of R300.
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IS
TRYﬂj_f 1) Setup the TRACE function, to trace all bits in PMC Addresses R300, R301, and R302.
(You can just enter R300 on Address line 1 and it will fill in all 8 bits, same for the other
addresses.)

2) the trace.

3) Select ™& mode on the operator panel.

__

4) Press the | PA9S putton on the MDI key pad.

F'RI]EEFIl HDI |
[y |
5) Press the soft key ( on the 0i-D) on the LCD menu.

-

‘then press NSEAT

M [,3 EOB

6) Enter

#* | | *@
EOB
7) Enter M#nS ‘then press NSEAT

"M ¢ 8 eoe ®
8) Enter A ‘then press NSEAT

#* , | *@
EOB
9) Enter M ’gA 'then press NSEAT

& (1

”M/'llg EOBJ CYCLE

10) Enter then press ™SEAT  then press START .
STOP |
' ‘
11) Return to the PMC TRACE screen, the trace, then use L PAGE 10 view
the result.

FFA-091012/02
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11.10. SUB 5 — CTR Counter

The counter function block is used to count events. The counter acts as a ring counter, when the
counter reaches its maximum count the output coil R200.5 turns ON. The next count action
(X14.0) will change the count back to the start count and turn OFF the coil.

KBBas8. 8 XBB14. 2 CHO EB288. 5
—IE | | SUB 5|5 = 8/ 18
SAHMPLE AUX3 CTR
KBeas. B x8e14. 1 UPD
—ills | |
SAMPLE AUX2
KBees. B Feeei. 1 59(
—ills | |
SAHMPLE RST
KBBas8. 8 XBB14. 8 /FICT
—ill= | |
SAMPLE AUX1 / / \
K 4 L4 A )
Counter number from Current Count Maximum Count from
“NO.” column on “PRESET” column on
parameter screen parameter screen.

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

CNO = counter start number PMC type # of SUB5 counters
0 = Start with 0 -
3xi Memory A 20
1 = Start with 1 3xi Memory B
UPD = the counter counts up or down 3xi Memory C
0 =count UP 3xi Memory D

1 =count DOWN

0i Model D

RST = counter RESET :
0 =normal operation 0i PMC/L
1 =RESET to 0 or 1 depending on CNO Dual Check Safety

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

SEARCH
y THIE
TR _,;rpl) From the LADDER screen, press the soft key.

FUNC S
W 5 EARCH
2) Enter on the MDI keypad, and then press the soft key.

ALIXT |

[ x1 ,
3) Press the | : U!_ button on the operator panel, and watch the timer count.

Watch the count change each time you press the button.
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- |l
4) Press the soft key TWICE.
HMO. ADDRESS PRESET CURRENT
5) Press the soft key. Lsaaag g o
COUNTR 2 cesedq ] ]
3 CBOa8 a a
6) Press the soft key. —~1—COaR12 — —
5 CBBi6 10 :_]
The PRESET value is what the counter counts to. —tr—tenss i
The CURRENT value is just that. 7 CBB24 B B

You can change the values in both columns.

ALK |

Notice that the counter counts when you press the | *'*°| button.

7) Change the value in the PRESET column, return to the LADDER display to see the change.

11.11. 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 R201.3 turns ON. The next count action will change
the count back to the start count and turn OFF the output coil.

The current count is stored at address C5000 as a 2 byte word. Counter 1 corresponds to C5000;
counter 2 corresponds to C5002, etc.

Counter number

PMC type | # of cntrs
KB868. B XBe1id. 2 CHD RB201. 3 20
—ills | | SUB 56 (1 —CO—
SAMPLE AUX3 CTRB 3 = a
KB868. B XB81d. 1 UFPD
—alls | |
SAMPLE AUX2
KB868. B Feee1. 1 RS5T
—Il: || N\
SAMPLE RS5T N
—alls | |
SAMPLE AUX1 . - — 1
Maximum Count |
preset value
CNO = Counter start number 0 = normal operation
0 = Start with 0 1 =RESET to 0 or 1 depending on CNO

1 = Start with 1
ACT = counter ACTION causes the counter to

UPD = The counter counts up or down increment
0 =count UP 0 =no change
1 = count DOWN 1 =increment current count

RST = counter RESET

FFA-091012/02
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11.12. 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 counter acts as a ring counter, when the counter reaches its
maximum count the output coil R200.6 turns ON. The next count action will change the count
back to the start count and turn OFF the output coil.

CNO = Counter start number

0 = Start with 0
1 = Start with 1

Keesas. Xee1d. 2 CHO RE288. 6 . PMC type | # of cntrs
—IE | | SUB 55|pBBEa _ = 384

SAMPLE AUX3 CTRC |RB228 a 20
Keeas. Xee14d. 1 UPD

—il | | N

ﬁggg;ﬁa ?3331. 5 - Register where PRESET value

—s | | is stored (max count)

SAMPLE RST

Keeas. X8014. @ AcT | !

—ill: { | Register where CURRENT

SAMPLE AUX1 L

value is stored

UPD = 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

ACT = counter ACTION causes the counter to
increment

0 =no change

1 =increment current count

The PRESET reqister is a 16 bit register. In the example above D0O00O is used. Since D

registers are 8 bits, 2 registers will be used by the counter DOO00 and DO0O1.

The CURRENT reqister is a 32 bit reqgister. In the example above R0220 is used. Since R

registers are 8 bits, 4 registers will be used by the counter R0220~R0223. If an R register is
used the value is cleared to 0 at power on. If a D register is used, it will retain its value at

power off.

SEARCH
y TH
R e 1) From the LADDER screen, press the soft key.

EARCH
2) Enter 'WS_ 'W_S on the MDI keypad, and then press the soft key.

|

AUXA |

[ %14.0 ,
3) Press the| |_ button on the operator panel, and watch the timer count.

Watch the count change each time you press the button.

4) Press the soft key to get out of the search menu.

5) Press the

-
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soft key TWICE to return to the PMC selection soft keys.

PHC HA
IHTE
6) Press the soft key on the LCD menu.
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RLFET “ wt d
PMC DATA TABLE CONTROL

7) Press the soft key.
The DATA TABLE CONTROL screen appears. HO.

{DPET}l
8) Press the soft key.

[ = S P I

9) With Group No. 1 highlighted, press the soft key.

The DATA TABLE screen appears.

GROUP TABLE COUNT ?

Functional Instructions

ADDRESS PARAMETER TYPE DATA

DBBaa alalalalalalalt]
DBAA18 alalalalalalely]
DAA48 HBE08E00a
DBE5H alElalalelalele)
DBaas2 5 15]515 515 5]5]

f

TR &

10) Adjust register DOOQO then return to the
LADDER screen to view the change.

11) View address R220 to see the CURRENT count:

Prc mA|
IHTE
e Pressthe soft key.
STATUS
e Pressthe soft key.
e Typein R‘. 2‘. 2 O .
e Pressthe soft key.
;n.uxri

12) Press the Al ﬂl_ button to see how R220 changes.

FFA-091012/02
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11.13. SUB 32 — CMPB Comparison Between Binary Data

The CMPB function compares binary data. When the input activated (X14.0), the result of the
comparison is output to address R9000. The values displayed in this block are shown in decimal.

Format Specification

1001

7K

0 = Constant 1 = 8bit
1 =Address 2 =16 hit

I 4 = 32 hit
KPBes. x081d. 0 acT ‘l’
| | SUB 32|1@91
SAMPLE AUX1 COMPB |FEB26 = @
RAA9A = 33\

i

Address where data
~ compared is FROM

N Data to be compared TO

This function block outputs its results to R9000, as do many other function blocks.

In order to ensure that the data that is contained in R9000 actually pertains to this particular
function block, R9000 must appear next in the ladder before any other function block that might
use the same address and overwrite it.

Notice the next rung in the ladder.

R9C00O 0 0 0 0 0 O

182

BIT# 7 6 5 4

Bit 5 = Overflow, the T
result of the comparison is
undefined.

Bit 1 = Negative, the input
date is less than the
compared data.

lw
N

I~

(@]

Bit O = Equal, the result of
the comparison is equal.
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11.14. SUB 6 — ROT Rotation Control

The rotation control function block is typically used to control a tool changer or turret but could
also be used for a PMC controlled rotary axis. This function just performs the calculation; other
ladder functions will be used to actually rotate the control axis. It can perform 3 functions ...

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

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

Number of Current
y: positions /, position
KBOBS. B XBB1d.5 RHO RB208. ?
SUB 6|8 / e —
SAMPLE AUX6 ROT RB8198 = O0B69 ;
KBBBA8. 8 X081d4.4 BYT Faea26 = BBBB& De§| red
—ilE—— —— RO19d = AAA1 position
SAMPLE AUX5 \
KBB68. 8 X881d4.3 DIR N
N
Calculated
SAMPLE AUX4 It
KAEes. 8 Xeeid.2 POS resu
SAMPLE AUX3
KBBA8. @ XBA1d.1 INC
SAMPLE AUX2
KBPAS. B XBA14.8 ACT
SAMPLE  AUX1
The inputs to the ROT function block are described below...
RNO = Rotary Axis beginning position DIR = Calculate shortest direction to goal position
0 =First positionis 0 0 = No, always rotate forward
1 =First positionis 1 1 = Yes, output shortest direction
BYT = The number of BCD digits to process POS = Position calculation is ...
0 = Two BCD digits 0 = Calculates the goal position
1 = Four BCD digits 1 = Calculates the position one position

before the goal position

INC = Calculate goal position or number of steps to goal position
0 = Calculate the number of the position. If the position one position before the goal position is to be
calculated, specify INC=0 and POS=1
1 = Calculate number of steps. If the difference between the current position and the goal position is
to be calculated, specify INC=1 and (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

FFA-091012/02
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Y™

184

SEARCH
MENU
—=1) From the LADDER screen, press the soft key.

&

FUNC S
- EARCH
2) Enter ~on the MDI keypad, and then press the soft key.

3) Rotate the feedrate override switch.

Notice the R190 value changes. In this example,
this switch will serve as the turret feedback.

Turn the switch to 10%

|

4) Select ™&' mode on the operator panel.

g

:

5) Press the | T8%% putton on the MDI key pad.

PRDEEnl MDI |
M
6) Press the soft key ( on the 0i-D) on the LCD menu.

‘M-6'T 3 B .
'T|0|/3,0§3_E°B| >

CYCLE
, press MNSERT then START .

7) M: Enter

T: Enter .

8) Return to the LADDER screen, notice F26 holds the T-code you entered.

ALIXA
x14.0

9) Press the| button on the operator panel, and watch calculation occur.

The result - number of steps to goal - will be placed into R194.
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11.15. 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 be used for a
PMC controlled rotary axis. This function just performs the calculation; other ladder functions will
be used to actually rotate the control axis. It can perform 3 functions ...

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

Format:

1 - 8 bits Number of

2- 16 bits positions Current

4 - 32 bits \ f urre

I P position
RBA99. @ RHOD rRA188. 1
SUE 26 |2 W Desired —
ALWYSON ROTB |DBA18 = a2 esire DIR
RBA99. B DIR pae22 = 15 1 position
Fae26 = 15
ALWYSOH pEeia = 16~
ROA99. 8 POS ~~ Calculated
result
ALWYSOH
RBE99. B INC
ALWYSON
RB188. 8 ACT
- —
TL-CHG
The inputs to the ROT function block are described below...
RNO = Rotary Axis beginning position DIR = Calculate shortest direction to goal position
0 =First positionis 0 0 = No, always rotate forward
1 =First positionis 1 1 = Yes, output shortest direction

POS = Position calculation is ...
0 = Calculates the goal position
1 = Calculates the position one position
before the goal position

INC = Calculate goal position or number of steps to goal position
0 = Calculate the number of the position. If the position one position before the goal position is to be
calculated, specify INC=0 and POS=1
1 = Calculate number of steps. If the difference between the current position and the goal position is
to be calculated, specify INC=1 and (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

FFA-091012/02
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SEARCH
YTHIS HMENU
R —==1) From the LADDER screen, press the soft key.
@ ‘ FUNC S
EARCH
2) Enter . \ 2 E 6 on the MDI keypad, and then press the soft key.

3) Select ™  mode on the operator panel.

4) Press the | PA9S putton on the MDI key pad.

PROGRA HDI
[y |
5) Press the (

‘MabB'TaBes B (D

, press ﬂSERT, DO NOT press SYaRs .

'TO 606 | B

|, press NSERT

on the 0i-D) soft key on the LCD menu.

6) Enter .

T: Enter .

7) Return to the LADDER screen.

(1

CYCLE
8) Press the START button on the operator panel.

Watch the rotate command function.

~

A A
™~ | ) Logic 1
& AN Rabsa0 ROZ380|
SUB26 Usage example: \| oA
12 position rotor; rotates by ||®° AIS = _-— T
- Shorter path or not
Sho.rt.eSt path’ StOpS 1 Eiﬁ ] SUB26 |4 Reference data format Rﬂfﬁﬁ P
posmon before the goaI: ~—|A' iR | ROTE D0000 Rotor indexing number
e . X0041 Current position address
e The goal position is RO228.0 FOD6 | Target pociion ks
Speleled by address AI POS RO230 Result output address
I
F26 to F29. RDZEB.D
. INC
e The current position P
comes from the TF CWM CCW-M
- AT
machine tool by FOO07.3 YOUUS6 YOOD5.7
address X41. _|TF| ACT
I
FO007 3 5UB 32 1004 Reference data format
e The result of COMPB | RO230 | Reference data
i it X0041 Comparison data address
calculatl.n.g the position -y T P TOEC | peceleration
one position before the RIDG0.0 FOOOT 3 Ros352 | position detection
goal IS OUtpUt to __T[')EC T": DEQC'M Deceleration
address R230. RO228.2 FUdZﬂ Yoogs 5 | cemmand
) ) TCOMPB DEC-M
e Operation starts with R
the output TF (address T ST
F7.3) from the NC. F_Ad?.a SUB32 | 1004 Reference data format
. COMPB | FOO26 Reference data
. The bln.ary compare i TF X0041 Comparison data address TCOMPB| Goal position
instruction (COMPB) is —9&" || j—{ (stop position)
RO000.0 FOO7.3 R0228.3 | detection
used to detect the TF GR-CCW TCOMPB CWM | Forward rotation
decg!eratlon and stop FDUTfé” 53233 7 %35%18,5% E%OE‘S o command
‘\ pOSItIOnS. /:‘ __| I I } M r\) Eme_\‘,;;r:e;lémaﬁon
- /" | F0007.3 RO228.1 R02283 ¥0005.7
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PMC Maintenance — 3xi & 0i-D Functional Instructions
11.16. SUB 8 — MOVE Logical 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,
bits 74 \ / bits 3~0

AcT N ¢/ Address bits will
SUB 8|1 —_
MOVE [1111 // transfer from
XBBB6 = E8B
RBB98 = B8
Address bits will
transfer to

This function block doesn’t display the leading zeros in the bit mask — so for the bit 7 ~ 4 mask, it
looks like 1 but it's really 0001.

In this example bits 4~0 are masked, so only those bits that are 1 in the mask data transfer to
address R90.

o

_|

T+

N

(o))

© B

R O

P P w

R O n

R O

© I
[l
m
0

X6 bits 0 ~ 4 are the EEEDRATE OVERRIDE switch on the operator panel, and bits 6 & 7 are
part of the SPINDLE SPEED OVERRIDE switch.

Rotate each of the switches and watch the data change.
Only information from the FEEDRATE OVERRIDE switch will be moved into R090.

This process is called LOGICAL ANDING with a move...

INPUT A
OUTPUT
INPUT B

LOGIC TABLE

INPUT A | INPUT B | OUTPUT

= O +» O
= =, O O
= O O O

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D

11.17. 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 OR’ed, then the result will be moved (copied) to the output address.

Address data is
transferred FROM

KeBes. @ XB81d.@ X@881d.1 X@881d.2 ACT | |
H K H K SUB 28(RBA9B = @D — )
SAMPLE AUX1  AUX2  AUX3 MOUOR [DBE3e = 18 Data bits to OR

Y8816 = 1D
N

™ Address data will
transfer TO

In this example, address R90 is OR’ed with a hexadecimal 18 and the result is transferred to
address Y16. Notice the bits that are ON in the result address are those that are ON in address
R90, or D30, or both. (Y16 controls lights on the operator panel.)

BIT# 7 6 5 4 3 2 1
RSO 0 000 110 1=0D
OR 0001 100 0=18
Y6 0001 110 1=1D

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.

AL
a9l
& ™| [otate the FEEDRATE OVERRIDE

[ e | e
THIs | X1
TRY = 1) While holding down | X421, X141
switch.

This process is called LOGICAL OR’ing with a move...

INPUT A .
OUTPUT
INPUT B .

OR LOGIC TABLE

INPUT A | INPUT B | OUTPUT

B O LB O
B B, O O
N =)
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PMC Maintenance — 3xi & 0i-D Functional Instructions

11.18. 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 everything in binary, humans use binary coded
decimal.

Keeas. Xee14d. 3 BYT RE2081. 8
—IE | | SUB 14 (RBA98

SAHMPLE AUX4a DCHY YBee3
Address where data to be

KB8a8. 8 xea14. 2 CHV \
11

Address where converted

-y X T~/ .
AP AU converted is FROM
KBBBs. B Foeei. 1 RST | I

SAMPLE RST
feuEls x081d. 1 il data will transfer TO
—[l} 11

SAMPLE AuX2 [ |

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

BYT = Data size specification
0 =8 bits (byte)
1 =16 bits (word)

CNV = Conversion type
0 = Binary to BCD (write to Seven Segment Display)
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

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 size (BYT input))

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D
11.19. 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 (8, 16, or 32 bit) 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 everything in binary, humans use binary coded
decimal.

Format Specification
1 = 8 bits (byte)

2 =16 bits (word)
4 = 32 bits (long) |

KOBes. A X@aaid. 2 SIN RO201. 1

—l | | SUB 311

SAMPLE AUX3 DCNUE |RBA9G

KOaBes. A X@aid. 1 CHY -raaaz\

[ e 1 \\ Address where data to be
SAMPLE AUX2 ™~ converted is FROM
kKBaag. A Foaa1. 1 R5T

— I T \ -

SAHPLE R5T

KABBs. A xAA1d. A act \, Address where converted
—alls | | data will transfer TO
SAMPLE AUX1 . -

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

SIN = Sign of the data to be converted, only used when converting BCD to BINARY
0 = BCD input data is positive
1 =BCD input data is negative

CNV = Conversion type
0 =Binary to BCD
1=BCDto Binary

RST = Reset input
0 = Not reset, normal operation
1 = Reset 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))
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PMC Maintenance — 3xi & 0i-D Fu nc_tional Instructions
11.20. SUB 16 — COIN Coincidence Check

The COIN function compares the input address with the comparison address; if they are equal
(coincide) the output latches ON until the next comparison, which has a not equal result.

Format Specification
0 = input data is a constant Input data to be
1 = input data is address compared

pd

SUE 16 1k /

COIN |FB826 Baa8F
8884

RBES99. 8 BYT

ALWY SO
Faaa?. 3 ACT

. Data to be compared TO

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

BYT = Data size specification ACT = Activate command, causes calculation to perform
0 = 8 bits (byte), two BCD digits 0 = No coincidence check is done
1 =16 bits (word), four BCD digits 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 colil 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.

MEHU
TRYTHG? 1) From the LADDER screen, press the soft key.

FUNC S
2) Enter . : .on the MDI keypad, and then press the soft key.

3) Select "‘“_' mode on the operator panel.

4) Press the | m button on the MDI key pad.

F'RI]EEFIl |
5) Press the soft key ( on the 0i-D) on the LCD menu.

M__6 T 2EOB >

6) Enter |, press HENEN, DO NOT press

T'2 2EOB >

|, press MNSERT

2]

W
=1

T: Enter .

7) Return to the LADDER screen.

(1

CYCLE
8) Press the START button on the operator panel. Watch the COIN command function.

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D
11.21. SUB 40 — NUMEB Definition of Binary Constants

The SUB 40 function writes a stored binary value to an address or set of addresses. There are
two ways to implement the NUMEB referred to as Basic and Extended. The Basic functionality of
the NUMEB is to write a value to a single 8-bit, 16-bit, or 32-bit area. The Extended functionality
allows for writing a value to a series of 8-bit, 16-bit, or 32-bit areas.

The Basic functionality is as follows:

Format Specification : :

1 = 8 bits (byte) Decimal number that will

2 = 16 bits (word) y; be written as binary

4 = 32 bits (long) I

- Address to write to
X0816. 2 ACT J /
—| ——{SuB 481 f
6 NUMEB |32
REA78 = 32

To use the Extended functionality, the format specification is modified slightly from Basic. By
placing up to two digits in front of the previously described Format Specification of 1, 2, or 4 you
can define a series of addresses that will be written to. 02 through 99 is allowable; if 00 or 01 is
used then the SUB 40 will function as above.

For example, if the Format Specification is 321, 32 consecutive 8-bit addresses will be set to the
value stored on the second line beginning at the address defined in the functional instruction. A
Format Spec. of 994 would write to 99 consecutive 32-bit addresses.

In the example below, the binary equivalent of 2147483647 will be written into (2) 32-bit
addresses starting at Y10 (Y10-13 and Y14-Y17).

KBa58. 3 ACT

— ——{SUuUB 48|24

HUHER |2147483647
YAA1A = 536876916
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PMC Maintenance — 3xi & 0i-D Functional Instructions
11.22. 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 constant value or an address,
as specified in the format specification. If an error occurs in the addition process, the output coil
will turn ON, in these examples R15.0 and R15.1.

Notice with the second SUB 36 block that the format specification appears to be 1 but it is not
displaying the leading 0’s — it is 0001.

/— Format SpeCiﬁcation
FB8a1. 1 RE5T RBA15. A
— ———{SuB 36 |1881 O— 1001

RST ADDE [DBB1S = 4@

RBA99.8 ACT pBE16 = 2 Data to be added

ol poats = @ together 0 = Constant 1 = 8bit

ROA99. B RST 4 pamis. 1|| 1 =Address  2=16 b.lt
SUB 361 / O— 4 = 32 bit

ALWYSON ADDE D@ = a2

FABAL. 1 ACT . Addre'ss where

—] — paEze = a3<€ result will be stored

RST

In the example above, F1.1 is not conducting. There is no coil for F1.1. When will this addition
occur?

HIS
TRYT_,? Change the value in D15 or D16 and watch the result address data change.
What happens if you change D187

RST = Reset input
0 = Not reset, normal operation
1 = 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))

Address R9000 will also indicate if an error occurs during the addition process.

BIT# 7 6 5 4 3

210
RGO 0010 OO?O

Bit 5 = Overflow, the result Negative ;ero
will not fit into result address

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D
11.23. 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 constant value or an
address, as specified in the format specification. If an error occurs in the multiplication process,
the output coil will turn ON, in this example A0.6

Format Specification

1001

0 = Constant 1 = 8bit
1 =Address 2 =16 hit

L~ 4 = 32 bit
RST E.'/ ABEGEA. 6 =
SUB 381 Data to be
MULE [RO198 = 10— .
KBBBS. @ XB\1d. 1 XBA1d.2 X@81d.d ACT 18€ .. multiplied together
{ | | | | | RO191 = 100 | |
SAMPLE AUX2  AUX3  AUXS ! Address where
result will be stored

In the example above, R190 will be multiplied by the constant 10, and then the result will be
stored in R191. If the result is too large to fit into R191, alarm A0.6 will occur.

RST = Reset input
0 = Not reset, normal operation
1 = 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 during 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 will also indicate if an error occurs during the multiplication process.

BIT# Z 6 5 4 3

5 4 210
ROCCO Q0010 OO?O

Bit 5 = Overflow, the result Negative gero
will not fit into result address
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PMC Maintenance — 3xi & 0i-D Functional Instructions
11.24. SUB 39 — DIVB Binary Division

Binary division simply 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 constant value or an address,
as specified in the format specification. If an error occurs in the division process, the output coll
will turn ON, in this example A0.6.

Format Specification

1001

0 = Constant 1 = 8bit
1 =Address 2 =16 hit
_~ 4 = 32 bit

Foee1. 1 RST = ABBO0. 6 u
I SUB 39(1 Data to be divided
RST DIVB [RE190 = 10
KBBA8. 8 XBAH14. 1 XBB1d4.2 X86814.5 ACT 2 < I
| | | | | | RO192 = S5
11 11 11
SAHPLE AUX2 AUX3 AUX6 ' Address Where
result will be stored

In the example above, R190 will be divided by the constant 2, and then the result will be stored in
R192.

RST = Reset input
0 = Not reset, normal operation
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 during 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.

BIT# 7 6 5 3 10
R9000 00100 ?O

Bit 5 = Overflow, the result Negative ;ero
will not fit into result address

([

(@ N

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D
11.25. SUB 59 — EOR Logical Exclusive OR

The EOR function can be used to toggle a bit or invert bits. It works like a 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.

INPUT A
OUTPUT
INPUT B

KBBa8. 8 ACT /—{
SUB 59|1
EOR RO@9E = BF& Data to be EOR’ed
255

REA91 =FB& I
~

Address where
result will be stored

XOR LOGIC TABLE

Format Specification
INPUT A [ INPUT B | OUTPUT

1001

0 = Constant 1 = 8bit
1 =Address 2 =16 hit
— 4 = 32 bit

O P+ O
o + P+ O

ACT = Activate command, causes exclusive OR to perform
0 = No process is performed
1 = Perform exclusive OR process

The bits from the first address are EXCLUSIVE OR’ed 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 constant
value or an address, as specified in the format specification.

In this example, address R90 is exclusive-OR’ed with decimal 255 and the result is transferred to
address R91. 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.

Bilt# 7 6 5 4 3 2 1 0

RO 0000 111 1=0F
255 1111 111 1=FF
RII 1111 00 0 0=FO
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PMC Maintenance — 3xi & 0i-D Fu nc_tional |nstructions

The result of this operation is the inverse of the value in R90. 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 (R90) and convert it to active low (R91).

SEARCH
TRYTHIS . MEHNU
. ) From the LADDER screen, press the soft key.

&

|
EARCH
2) Enter W S 7 9 on the MDI keypad, and then press the soft key.

3) Rotate the feedrate override switch.

Notice the values change.

-
5) Press the soft key TWICE to return to the PMC selection soft keys.

pMc HAl
INTE

6) Press the soft key on the LCD menu.

STATUS

7) Press the soft key on the LCD menu.

| |
8) Enter R 4 9 O on the MDI keypad, and then press the soft key.

Rotate the feedrate override switch and notice that the bits in R91 are the direct inverse of R90.

FFA-091012/02
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Functional Instructions

PMC Maintenance — 3xi & Oi-D

11.26. SUB 61 — OR

The OR operator can be used to turn ON a bit. It works like a digital logic gate. If either input OR

both inputs are ON the output is ON.

OR LOGIC TABLE

INPUT A | INPUTB | OUTPUT

INPUT A 0
OUTPUT
INPUT B
1
0
1

O O

KBBB8. 8 X881d4.8 ACT

SUB 61
SAMPLE AUX1 {1134

0 1001
1
1
1 0 = Constant 1 = 8bit
1 =Address 2 =16 hit
I 4 = 32 bit

Format Specification

1/'{

RBBBB

L

Data to be OR’ed

ACT = Activate command, causes OR operation to
0 = No process is performed
1 =Perform OR process

BIT#
In this example address R90 is
OR’ed with decimal 40 (in hex) R90
and the result is transferred into
address D34. ﬂ
Notice the bits that are ON in both
the first OR second address are
turned ON in the result address. D34

The second address ensures at
least that bit will be turned ON.

Address where

naaaa =
perform j‘ result will be stored

Z 6 5 4 3 2 1 0
0001 100 1=19
O 010 100 0=28
0011 100 1=39

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 40 will be transferred to D34. This is a useful

function when you want to be sure a minimum

TRYTH == 1) From the LADDER screen, press t

value is used.

SEARCH
MEHU
he soft key.

EARCH
2) Enter i 6,’ 1 on the MDI keypad, and then press the soft key.

3) Rotate the feedrate override switc

Notice the R90 values change instantly.

What must you do to make the OR function?

198
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PMC Maintenance — 3xi & 0i-D Functional Instructions

11.27. SUB 60 — AND

The AND function can be used to check the status of a bit or turn a bit OFF. It works like a
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 Format Specification
INPUT A
INPUT B OUTELT ° 0 0 100 1
E— 1 0 0
0 1 0
1 1 1 0 = Constant 1 = 8bhit
1 =Address 2 =16 bit
I 4 = 32 bit
KBBB8. 8 RBA99. 8 ACT /—{
SUB 68 |1
SAMPLE ALWYSDH AND pea3d = 39 Data to be AND’ed
154
DBB36 = B9 wg | I

~ Address where
result will be stored

ACT = Activate command, causes AND operation to perform
0 = No process is performed
1 = Perform AND process

The bits from the first address are AND’ed 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 either a constant

or address, as specified in the format specification.

In this example address D34 is BITH 7 6 5 4 3 2 1

AND’ed with decimal 15 (in hex) - T -
and the result is transferred to D34 0011 100 1=
address D36.

Notice only the bits that are ON in 15 0000 1111=
both the first AND second address

are turned ON in the result address.

The second address acts as a bit D36 0 0 00O 1 00 1=

mask to filter the result.

The result of this operation allows you to select the bits you want to transfer. This is a valuable
function when you want to act upon a specific group of bits while ignoring other bits in the same

address
Notice bits 4~7 of D34 are filtered out of the result in D36.

What changes the data in the D34 address?

FFA-091012/02
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Functional Instructions PMC Maintenance — 3xi & 0i-D
11.28. SUB 62 — NOT

The NOT function is used to invert all of the bits in an address or addresses.

Format Specification

- 0001
/ 1 = 8bit
2 = 16 bit

FBEAE1. 1 ACT

4 = 32 bit
SUB 621 4 :
HOT GEA1Z
GAE1S & Source Address
\ I

™~ Inverted Output

= i 3 2 1

ADDRESS 7 6 8 HEX
PUTIE—— T rUT
Gaa12 i i L Jc3
l"‘"__l 14
Gee13 B [ee
GOo1d B |88
GOO1S B [3c
GRA16 B [o8
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PMC Maintenance — 3xi & 0i-D Functional Instructions
11.29. 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
END?2 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.

SUp 2
EHDZ2
—{SuE 71|Fap10
sP
RB189. 6 ACT ROOBa. 6
— ———————15uRB 24|22 O—
THRE |18608 = ©,080
RBOBA. & Xogip. 2 RBGBa. ?
| i | O—
PRTLOAD HDI
—{suB 72
SPE
SUB 64
EHD

Operations like loading a pallet, loading a workpiece, 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.

RB354. b6 ACT
| SUB 65|PBB18
M38° CALL A

Call sub-routine
P0O010

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.

FFA-091012/02
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Ma(_:hine Alarms PMC Maintenance — 3xi & 0i-D

12. 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.

0000~7999 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 yellow FANUC manuals.

EX1000~EX1999 Machine builder alarms, generated in the PMC. They cause the machine
to stop operation and can be cleared by RESET on the CNC MDI key pad.
The descriptions for these faults are in the machine builders OPERATOR
manual.

N0.2000~N0.2999 Machine builder messages. These do not stop machine operation when
they occur. The message appears and the machine continues to run. The
descriptions for these faults are found in the machine builders OPERATOR
manual. Messages numbered 2100~2999 display without a number.

MC3000~MC3124 G-Code programs generated alarms.
Typically contained inside of macro programs, which can be written by the
machine builder or the end user.

To view the alarm screen press the ¥4 b tton on the MDI key pad.
Parameter 3111 bit 7 determines if the CNC will change to this screen automatically when an
alarm is present.

ALARM MESSAGE @1%]1%1%1 7\ 1%1%1%]1%]1%)

EX18684 HMACHIHME HMELTDOWH

HMDI  ##®%% #=* ***|-illi|ag:45:52|

LARM |MESSAGYHISTRY| MESAGE
E HISTRY
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PMC Maintenance — 3xi & 0i-D Machine Alarms

12.1. A Address Alarm Coils

The A coils in the ladder are tied to alarm conditions. When the coil turns ON (1), an alarm
message is sent to the CNC message screen through the use of the SUB 41 explained shortly.

. 1 A

TRYTIL._:,; 1) Pressthe ©w and| W puttons at the same time. DO NOT press

2) Press the | ST pytton.

pMc HAl
INTE

3) Press the soft key.

STATUS

4) Press the soft key.

SEARCH
5) Press and release SHET | and then press | , press the soft key.

6) Find the ‘A’ bit that is ON then go to the ladder and find the coil of that ‘A’ bit.
[ If you make it to A9000, you missed it — go back and look again. A9000 and up is for J

system purposes, you will not find these bits in the ladder.

Fov EEGETE 0PRR0 NORBYO

PHC SIGNAL STATUS

ADDRESS ? 6 S d 5 2 1 a HEX
hoaee B B P [t 7 7 7 T
Bann 7] 171 171 71 7 7] 7] 7] an
KBBE8. A XBH17. A XHA17. 2 KBAA3. 6 KAAea. 2 ABBEA. 4
| | | | 4H 4 H O

SAMPLE |SPCW SPCCW USEMACRE

ABBBEA. 4 XBE15. 2 FBAA1, 1

HCALM RST

Typically the alarm circuit is a latch and hold type circuit that will latch itself ON. In this example,
o —
I MACH

. e
iH,E/SEcI' | IFRE AT
the{ button (F1.1) or the button (X15.2) will unlatch the circuit — clearing the alarm.

,

. e
RESET
7) Press the{ o button and then track down and clear alarm 1142.

FFA-091012/02
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12.2. PMC Message Data Viewer

In the PMC memory exists a table where the actual message that appears on the CNC screen for
each A coil is entered. If an A bit turns on and there is no corresponding message in this table,
no alarm will appear on the screen.

| .
ap! P! s
SPOL SF iF!ESET

s SPDL ’
TRYTI!I,? 1) Pressthe ©w and| ©CW puttons at the same time. DO NOT press | /

2) Press the | S8 pytton.

PMC
ONFIG

3) Press the

HESFIEEl
4) Press the soft key.

Prl]ﬁ CONFIGURAT I0OH O@@@@ N@@@@@

PHMC MESSAGE DATA VIEWER
ADDRESS HMOH HO. MESSAGE

soft key.

ABBEA. B ﬁ 1888 | CALL SERVICE 1-888-FAHUCUSA |r
ABBEa. 1 ﬁ 1881 | PLEASE WORK HARDER

ABBaa. 2 ﬁ 1882 | CABIHET OVERHEAT

ABBEa. 3 ﬁ 1883 | LUBE LEVEL EMPTY

ABBaa. 4 W 1884 | MACHINE MELTDOWH

ABBaa. 5 ﬁ 1885 | TOOL CODE FAULT

ABBAEA. 6 ﬁ 1886 | STEP AYAY FROM THE MACHINE

ABBaa. ? ﬁ 1887 | HYDRAULIC OVERLOAD TRIPPED

ABBe1. B ﬁ 2881 | CABINET TEMPERATURE HIGH

ABBe1. 1 ﬁ 2882 | LUBE LEVEL LOW

=

| 1884 | MACHIHE MELTDOWH

A>n

MDI  #%%% sk ***l'il!“ Bg:dﬁ:ﬁﬁl

< SYSTEMRMODULER SYHMEOL@MESAGE | COPRT 2 +
PARAM

The alarm number itself determines if the message appears on the ALARM screen or on the
MESSAGE screen. 1000~1999=ALARM, 2000~2999=MESSAGE.

e
RESET
5) Press the | / button. Find alarm 1142 in the list; don’t clear the alarm yet.
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12.3. SUB 41 - DISPB Display Alarm Message

The DISPB function block it what actually causes the alarm messages to appear on the CNC
screen. Even if an A coll is activated, even if there is a corresponding alarm in the PMC message
list, the alarm doesn’t appear unless the DISPB function block is activated.

SEARCH
IS HEHNU
TRYTIi,—l) From the LADDER screen, press the soft key.

|
EARCH
2) Enter '4 4 1 on the MDI keypad, and then press the soft key.

RB2408.8 ACT

SUE 41|26
DISPE | A

This value used to signify the maximum amount of
messages the block would allow to be displayed; it's no
longer used.

If an older ladder is converted to this newer style of
ladder, the number will be retained but it does nothing.

The total number of messages possible to display is determined by the PMC type.

PMC type Maximum # of messages available
3xi Memory A 2000
3xi Memory B 2000
3xi Memory C 4000
3xi Memory D 6000
0i Model D 2000
0i PMC/L 2000
Dual Check Safety 0

FFA-091012/02
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12.4. Master Alarm Circuit

Most machine builders include a master alarm circuit in their ladder. 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.

W-SRCH
IS
TRYTI!,? 1) Highlight the R240.0 contact with the cursor. Press the soft key.

2) Find the contact that is activating the R240.0 coil.

ABBOB. B RB240. 8
— O-om
MSTRALM
ABE0a. 1
__4 F__
ABB0N. 2
i) | L ]
AdB21. 2
_| }_
AB114. 2
AB121.5
__4 F__
AB121.6
__4 F__
W-5SECH
3) Highlight the A114.2 contact with the cursor. Press the soft key.

4) Trace the logic back until you find logic that will allow you to break the
circuit.

X8814. 1 ABBBA. 4 ACT RB434. 1
SUB 24|33 o
THRB 2888 = 2. 888

You have three different ways to troubleshoot machine alarms:
e Find the A bit in the PMC diagnostics.
e Find the A bit in the PMC Message list.
e Find what logic is activating the SUB 41.
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13. Exercise 5 — PMC Functional Instructions

TIHER |
1) Which timer(s) can be adjusted on the screen?

SUB3 TMR SUB24 TMRB SUB54 TMRC

2) If you input 2100 for Timer 001, the value changes to 2064.
Why doesn'’t the system accept 2100 as a valid input?

3) On your simulator....
How many M-codes are decoded by the SUB4 DEC function block?
How many M-codes are decoded by the SUB25 DECB function block?

4) Search for the SUB8 MOVE function block, what is the purpose of the Mask Bits?

5) The CNC will not allow you to enter a new value into data address D36 on the PMC parameter
screen. Why not?

[rm—

Wh

Press and hold the ™= putton for 5 seconds.
(You will have to start all over again if you power off during the exercise.)

6) Alarm EX1095 PROX. SWITCH ERROR occurs. Fix the alarm.

7) Alarm EX1033 TURRET UNCLAMPED occurs. Fix the alarm.

8) Alarm EX1997 SERVSTND SETTING ERROR occurs. Fix the alarm.

9) The operator panel appears to have an issue. Use the ladder logic to make it act normal again.

FFA-091012/02
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14. Auxiliary Functions — M, S, T & B Codes

The M, S, T, and B codes are often referred to as MISCELLANOUS or AUXILIARY functions, which
control machine side functions. These codes are read in the Part Program by the CNC, the CNC
passes them to the PMC through some F addresses, and it is the PMC's job to process them. When
the PMC has confirmed that the auxiliary function was completed, it sends the “FIN” signal back to the
CNC to tell the CNC it has finished processing the M, S, T, or B code. Then the CNC processes the
next line in the Part Program.

Readsthe M-Codeand puts The PMC decodes F 10, then
CNC it in address F10in binary Pmc tumsontheY output and
and tums on theflag F7.0 waits forthe X confirmation.
00001 (PART PROGRAM1) ; EERERE = RI0LO FO.5 X54 Y194
GOG17GE21GR0GI0; M-CODE — | 1 | | O
Gh5; Mo3 STL DCLOS CLMT
MeT4 : _
st e G ADDRESS R30LO X2.5 R395.0
GO¥5, ¥-5,M3 51500 _|.' e
G1X0. Y0, F3500 ; FIN I I MFOIN
G1X10, ; MOg CCFM
YOUTPUTS= Y X  XINPUTS
M3 is spindie CW. The CNC sends TheY QUTPUT tums ON a relay, which
M3 to the PMC, the PMC outputs passes AC power to the coolant pumgp.
GT0.5which commands the spindle ; - y
to tum CW. When the motorgetz up When the pump is unning, a flow switch
to speed, the spindle confirms with retumsa X INPUT to confirm the coolant
F45.3 SARA which is speed ammival. pump running.

14.1. Determining why ‘FIN’ is on the screen

Whenever an auxiliary function is called for in a G-code program, there are a couple things that happen
immediately after the code is read by the CNC: the CNC puts the word ‘FIN’ on the bottom middle of
the screen to indicate it is waiting for the FINish signal from the PMC and will not run any more G-code
until it gets it and it turns on a flag bit to let the PMC know that it has an auxiliary function to deal with.

The flag bits are located at PMC address FO007.

B-code Flag T-code Flag S-code Flag M-code Flag

ADDRESS k 7 6 o i | : 1 a HEX
BF MF
FBee? B ] 8 3 7] B | [e0
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PMC Controlled Axis

Sometimes when you look at a G-code
program to figure out what it is waiting
on, it is not very obvious!

4

Y c—

PROGRAM
BC: 888800003

e i e
N28 M36 TB1 S560

Y-20. ;

" N78 GO1

-18. M3 52580 ;

D1 :

X8.0 Y-10.0 F4000.0 :
N8B GB2 X26.08 R16.8 :

N98 GO3 X25.8 Y-15.8 R5.0 ;
N188 GB1 X50.8 Y-5.8 F500.0 ;
N118 Y-30.8 :

N128 X0.0 ;

0S 8% 18901
| @9:29:55| |
NEXT | COPRT>

i

When the CNC receives the finish signal from the PMC - indicating whatever auxiliary function it was
told to perform has been completed - the CNC will turn off the flag bit, removing the word ‘FIN’ from the

screen.

Even though there are many things that can cause FIN to appear on the screen, in the vast majority of
all cases there is only one thing the CNC is waiting for — PMC address G4.3 to change to a 1.

FBBe?7. 8 FBBeY.8 FBBOY.2 FOBaY.3 Foea?. 7

GBBed. 3

—l: i1 41+ 41 41
HF HF SF TF BF
Faaa?. 2 |R8395. 0 |FA395. 1 |RA395. 2 |FA395. 3

O—
FIH

— | | | | |
SF MFIN BFIN
FOBa?7. 3
_II_
TF

FoBa?. ?

— —
BF

SFIH TFIH

The next sections will discuss how to troubleshoot the cause of FIN on the screen.

FFA-091012/02
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14.2. M-Codes
M-Codes are called MISCELLANEOUS or AUXILIARY functions and are used to control machine side
actions. The M-Codes are processed by the PMC ladder and are specific to each machine. Depending
on the functionality of the machine, the M-Codes can vary widely. There are several M codes which are
common that are listed below.

MOQ = Program STOP MO8 = Coolant ON

MO21 = Option STOP MQO9 = Coolant OFF

MO2 = Program RESET M19 = Spindle Orient

MO3 = Spindle CW M30 = Program RESET and REWIND
MO0O4 = Spindle CCW M98 = Call a sub-program

MOS = Spindle Stop M99 = Return to the calling program
MO6 = Tool Change

When troubleshooting an M-Code problem, it is often most efficient to follow the processing backward
to find the cause of a failure. This section details the procedure.

THIS

RY == 1) Press the | 88T b tton on the MDI key pad.

B
2) Press the soft key on the CNC menu.

3) Press the soft key on the CNC menu.

COPRT }|
4) Press the soft key on the CNC menu.
SEARCH
HEHU
5) Press the soft key on the CNC menu.

6) Enter G4.3 on the MDI key pad.

7) Press the soft key on the CNC menu.
The MASTER FIN circuit appears...
FO0E?7.0 FOOO?7.0 FOOA?7.2 FOO87.3 FO0a?. 7 GO0ed. 3
M-FLAG —il | 1H 1H O—
MF TF BF FIN
Faea?. 2K . 1|RB395. 2 |RA395. 3
S-FLAG — | |
SF TFIHN BFIHN
Faea?. 3

T-FLAG —] —
TF

Faaa?. ?

B-FLAG | }
BF
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From this net you can see that contact F7.0 is ON, and you can also see which address the MTB has
chosen for the confirmation, in this example R395.0. Search for the confirmation address coil.

8) Highlight the R395.0 contact with the cursor.

9) Press the soft key on the CNC menu.

10) Investigate this rung to determine which contact needs to energize the confirmation coil.

Faaa9., ? Xaai1z2. 1 RA395. 08
— —— | O—
DHBa CYCS5T MFIH
FABE9. 6 XAA12.1

— ——

e yon
M-CODE | C,CX)NFHNMATK)N

14.3. S-Codes

S-Codes are used to command the spindle drive to a certain speed. The CNC passes the S-code to the
PMC and the PMC sends it to the spindle drive. Whenever an S-code needs to be processed, the CNC
will turn on the S-code flag F7.2; use the following to determine why an S-code is not being processed.

1) Press the | 88T phytton on the MDI key pad.

B
2) Press the soft key on the CNC menu.
3) Press the soft key on the CNC menu.
COPRT 3
4) Press the soft key on the CNC menu.

SEARCH
HEHU
5) Press the soft key on the CNC menu.

6) Enter G4.3 on the MDI key pad.

FFA-091012/02
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7) Press the soft key on the CNC menu.

The MASTER FIN cwcmt appears..

PHC LADDER

[Fanuc FA Bi-D Training Ladder  1GLOBAL 217-218/447NET
FBB07.8 FBOB7.8 FOBB7?.2 FOBO7. 3 FBBB? e GBBed. 3 .
M-FLAG [ 4 o—
HF BF FIN
FBea?. 2 |RB39¢ 8 i . 2|RB395. 3
S-FLAG i —
SF MFIN BFIN

S-CODE
Feeaz. ?

B-FLAG [ > | CONFIRMATION
& ADDRESS

From this net you can see that contact F7.2 is ON, and you can also see which address the MTB has
chosen for the confirmation, in this example R395.1. Search for the confirmation address coil and
then troubleshoot the logic that would cause it to activate.

14.4. T-Codes

T-codes are used to call up a tool. The code is sent to the PMC and the ladder logic then uses that
code to determine what tool to get from the magazine or what tool to turn the turret to. Whenever a T-
code needs to be processed, the CNC will turn on the T-code flag F7.3.

As in the previous sections for M-codes and S-codes, search for address G4.3 in the ladder and
troubleshoot the logic to find what is keeping that coil from turning on. Refer to sections 10.2 or 10.3 for
examples of what to do.

14.5. B-Codes

The technical name for a B-code is ‘Second Auxiliary Function’. They can be used like additional M-
codes. In fact, depending on how parameter 3460 is set, they might not be called up with the letter B
but with A, C, U, V, or W, for instance if you have an actual B axis on your machine you cannot use the
letter B to also call up this function so you’d use a different letter. Only a small percentage of machines
use this feature. Whenever a B-code needs to be processed, the CNC will turn on the B-code flag
F7.7.

As in the previous sections for M-codes and S-codes, search for address G4.3 in the ladder and
troubleshoot the logic to find what is keeping that coil from turning on. Refer to sections 10.2 or 10.3 for
examples of what to do.
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15. PMC Controlled Axis

A CNC controlled axis is a motor that is commanded using G-code programming or the operator panel.
These axes can be simultaneous controlled and are mainly used for cutting. Parameter settings for the
axis; feedrate, acc/dec, axis and motor type, tuning, etc., are the standard 1000s,1400s,1600s,1800-
2200s.

A PMC controlled axis is typically used for positioning only and are commanded by M or T codes in the
G-code program. They can also be commanded from the operator panel, such as in manual turret
indexing. These are not simultaneous controlled and are not typically displayed on the position screen.
Parameter settings for the axis; feedrate, acc/dec, axis and motor type, tuning, etc., can be the
standard 1000s,1400s,1600s,1800-2200s, or set by use of the PMM (Power Motion Manager) screens
for I/O link Beta Amplifiers or Power Mates.

15.1. CNC Controlled Axis

Feedrate data.

Gridshift, Backlash,
etc.

Program CNC Software CNC Hardware
G0,G1,G2 .| converts to converts
Feedrate "| Positioning Pulses in Positioning Pulses
Position .
16mSec blocks into PWM
based Ot” CNC » command based
Manual parame eI‘S, |e, on Servo
Direction » Acc/Dec, Feedrate, parameters,
Feedrate Gridshift, Backlash, 2000s and sends
etc. to Servo Amplifier.
15.2. PMC Controlled Axis
CNC Software CNC Hardware
converts to converts
Program EMCdLadl\(/jler T Positioning Pulses in Positioning Pulses
MorT > e((j:o esd or ‘s 1 » 16mSec blocks » into PWM
Code Zo.egnl ctpnver sto based on CNC command based
PXIS't' elec 'c?n' parameters, i.e., on Servo
osition an Acc/Dec, Feedrate, parameters,

2000s and sends
to Servo Amplifier.

15.2.1. 1/0 Link PMC Axis

FFA-091012/02

PMC Ladder decodes

Selection, Position and
Feedrate data and
sends to the 1/0O link.

The Beta Servo
Amplifier converts

Program
MorT »| MorT code and »| the I/0 data into
Code converts to Axis PWM signals based

on Power Motion
Monitor parameter
settings.
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15.2.2. Power Mate Controlled Axis

Program
M or T code

Manual
Switch or
other input.

A 4

A 4

PMC Ladder
decodesMor T
code and converts to
Axis Selection,
Position and
Feedrate data and
sends to the 1/O link.
Or the PMC Ladder
selects a program
for the Power Mate
to run.

15.3. PMC Controlled Axis Operations

The Power Mate
converts the 1/0O
data into PWM
signals based on
Power Motion
Monitor parameter
settings. Or the
Power Mate runs
the program called
up the by the Host
PMC ladder.

The PMC can directly control any given axis, independent of the CNC. In other words, moving the tool
along axes that are not controlled by the CNC is possible by entering commands, such as those
specifying move distance and feedrate from the PMC. This enables control of turrets, tool magazines,

part catchers, live tooling motors, sub spindle motors, etc.

Whether the CNC or PMC controls an axis is determined by the input signal provided by the PMC for

that particular axis.

The PMC can directly control the following operations.

Dwell

CoNOOT~wNE

Rapid traverse with move distance specified

Cutting feed — feed/minute with move distance specified
Cutting feed — feed/revolution with move distance specified
Skip — feed/minute with move distance specified

Continuous feed — jog or spindle operation
1% thru 4" reference return
External pulse synchronization - Main Spindle

. External pulse synchronization — 1% thru 3" Handle
10. Feedrate control

11. Selection of machine coordinates

12. Torque control

15.4. PMC Axis Control Parameter

The PMC provides multiple paths to control these operations using input (F addresses) and output
signals (G addresses). By issuing commands through these paths, the PMC can simultaneously

control multiple separate axes.
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Parameter 8010 is used to determine which path controls which axis. The 0i-D M-series can control up
to 4 paths while the T-series can control up to 8 if it is setup as a 2-path control. The 3xi series can
control up to 40.

| 8010 | | Selection of the DI'DO group for each axis controlled by the PMC

[Input type] Parameter input
[Data type] Byte axis
[Valid data range] T series: 1 to 4 (at 1-path control). 1 to 8 (at 2-path control)
M series: 1 to 4
Specify the DI'DO group to be used to specify a command for each PMC-controlled axis.

P8010 Description
1 Uses path 1 DI/DO group A (G142 to G153)
Uses path 1 DIV'DO group B (G154 to G165)
Uses path 1 DIVDO group C (G166 to G177)
Uses path 1 DI/DO group D (G178 to G189)
Uses path 2 DI/DO group A (G1142 to G1153)
Uses path 2 DIV'DO group B (G1154 to G1165)
Uses path 2 DI/DO group C (G1166 to G1177)
Uses path 2 DI/DO group D (G1178 to G1189)

[ R E= IR ]

o=l [

Refer to the 30-series Parameter Manual for address details on groups 9-40 if needed.

Input/Output signals from the four paths are called group A (path 1), group B (path 2), group C (path 3)
and group D (path 4).

15.5. Set Up Signals

The name of an input/output signal used for PMC axis control always contains a lowercase “g” for
group, as in EBUFg, where the actual signal name is EBUFA, EBUFB, etc.

The same group of signals can be used to control more than one axis, however parameter settings
related to feedrate, acc/dec, linear/rotational axis, etc., must be the identical for each axis to be
controlled.

To enable direct PMC axis control the PMC controlled axis selection signal (EAX1 to EAX8) must be
set to a one.

15.6. Operation Signals

Three groups of operations signals need to be provided by the PMC to the appropriate group
addresses. These signals, along with the block stop prohibition signal EMSBKg, determine one
complete operation, which is the same as the CNC executing one block of program code in automatic
operation.

FFA-091012/02
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15.6.1. Axis control selection signal — EXA1 to EXA8

This signal is used to select which axis, as designate in parameter 1023, to receive the PMC
commands.

15.6.2. Axis control command signal — ECOg to EC6g
These signals specify the type of operation

15.6.3. Axis control feedrate signals — EIFOg to EIF15g
This 16 bit group signals are provided by the PMC to set the feedrate for the selected axis.

15.6.4. Axis control data signals - EIDOg to EID31g
This 32 bit group of signals provided by the PMC specifies the moving distance and other data.

Generic name Signal name Symbol Data type

Biock stop prohibi- EMZBkKg Bit
tion signal
Axis control ECOg to ECHg Byt=

Axis contro zommand signal

block data

signals Axis control feedrate |EIFDg to EIF15g |Word
signal
Aoas control data ElDOg to EID31g | Two—word
signal

15.7. Handshaking Signals

Axis control block data signal (Read Signal) — EBUFg

When the operation signals have been set for that particular command event, this signal must reverse
its logical state(i.e., from 0 to 1 or vice versa). This signal transition stores the operation data into the
Input Buffer on the CNC side.

Axis control command read completion signal (Completion Signal) EBSYg

This signal is transferred from the CNC to the PMC when the CNC has read a command data for PMC
axis control and stored it in the Input Buffer.

15.8. PMC Sequences

The following sequence example show the steps required to command a rotary axis for a turret on a
lathe machine.

1. T code transferred from CNC to PMC on F-address.
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2.

PMC decodes T code, transfers desired tool station address to comparison function
block.

PMC performs comparison check to determine if turret is at tool station already.

If turret is not at desired tool station, PMC activates Axis CNTL by PMC function block
(AXCTL) for appropriate tool station and axis select signal EAXg.

When AXCTL is activated, the command data set in 8 consecutive Input registers are
transfer to the appropriate G address group.

R=T Wi
| AXCTL anno | oo A = |

oy Group Mo. foas control
AT (SUBE3) |ofDIDOsignal | dataaddress

Fig. 5.72.2 AXCTL instruction format

Table 5.72.2 AXCTL instruction coding

Step Instruc- | Address Bit
Mumber tion Mumber | Mumber

Remarks

1 RD RST

RD. 5TK ACT

| k3

SUB AMCTL command

Y

(PR} Number of DIVDO signal

(FPRM)} Axis control data address

| n

WRT W1, processing completion

FAMUC reserved Specify 0

Control command Specify the command to set ECOx—ECHx.

k3

(]

Command data 1 Specify the data to set EIFDx—EIF 152

it

Command data 2 Specify the data fo set EIDDx—EID3 1x.

— (x=AJ/B/CIDY

FFA-091012/02
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218

The following functions are available.

Ciperation Control Command data 1 Command data 2
Rapid traverse ooH Feedrate Total travel amount
MNeednotto setif CHC
FRM. 8002850 =0,
Cuttingfeed 01H Feedrate (MNote 1) Total travel amount
[feed permin.)
Cutting feed (Mate 2) D2H Feedrate per Total travel amount
(feed perrevolution) revolution
Skip 03aH Feedrate Total travel amount
(feed parmin.) (Note 2)
Crwell DaH notused Crwweli time
Reference pos. retumn 05H notused not used
Continuous feed (Mote 3) 08H Feedraie Feed direction
(Note 4)
1st ref. pos. return orH Feedrate
2nd ref, pos. return OgH
3rd ref. pos. return o8+ Meednotto setif CHC | notused
4th ref. pos. returm 0AH PRM.B00220=0.
(Mote 2)
External pulse 08H Pulseweighting
synchronization aoH niot used
(Mote 2) 0E|
[Mote 3) OFH (Cinly M series)
Speed command 10H Feedrate niod used
[Mote 2)
[Mote 5)
(Mote §)
Machinecoordinate 20H Feedrale Posifion of machine
positianing coordinate
(Rapid traverse) Mesdnotto setif CHC | (absalute)
[Mote 2) FPRM. 8002&0 = 0.
[Mete &)

Example 1) In case of cutting feed (feed permin)

0 oH
1 01H
2 Feadrate
a
4 Tatal fravel amount
&
7

Mot used [(Specify O).

Commandcode for cutting feed. (feed permin.)

wenif : mimrmin.

uenit ; 0L00 1 ommn

(x=A/B/CID)
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Example 2) In case of machine cocrdinate positioning.

+0 oH Mot used (Specify O
i 20H Command code for machine coordinate
=54 paositioning.

2 0

- ar _ | Incase of CHC PRMB0DZE0=0 not usad
3 Faedrate =1 Feedrate.

(8bsolut

4 Faosition in machina s

| coordinatesystem  __|
5
]
T

CAUTION

Itis necessary to setthe CNC parameters relating to the axis
movement.

FFA-091012/02
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16. PMC Window Function

The PMC WINDOW function allows the PMC to access information displayed on the CNC
screens. A data register stack is setup initially, then the SUB51 WNDR/SUB52 WINDW function
block points to the D register stack, when it’s activated.

16.1. D Register Stack

The D register stack contains the function code, completion code, data length, data number, data
attribute, and writing data. The stack begins at a register determined by the programmer. In this
example code D20 is the head of the stack.

Stack Head +0 Function Code
+2 Completion Code
+4 Data Length
+6 Data Number
+8 Data Attribute

+10 Writing Data

16.1.1. Function Code

The function code tells the SUB52 WNDW function what to do. A function code of 14 tells it to
WRITE a TOOL OFFSET, while function code 18 tells it to WRITE a CNC PARAMETER. The
complete list of function codes can be located in the PMC Programming Manual for your particular
control, below is a small sampling.

5.3.2 List of Window Functions (Function Code Order)

F":(i““ Description Response | RW
0 Reading CHC system infomation High-speed R
13 Reading a tool offset High-speed R
14 \Writing & tool offset Low-spesd W
18 Reading a work piece arnigin offset valus High-speed R
18 WWriting & work piece orgin offset value Low-speed W
17 Feading a parameier High-speed R
18 \Writing & paramseter Low-speed W
18 Reading setfing data High-speed R
20 WWriting sefting data Lowespead w
21 Reading a custom macro variable High-speed R
22 \WWriting & custom macro vanable Low-speed W
23 Reading the CHC alam status High-speed R
24 Feading the current program number High-speed R
25 Reading the curmrent sequence numiber High-speed R
28 Reading the actual velocity of confrolled axes High-speed R
7 Reading the absolute position {absolute coordinates) of controlied axes High-speed R
2B Feading the machine position [machine coordinates) of controlied axes High-speed R
2 Reading a skip position (siop coordinates of skip operation (G31)) of controlled s =

ELE] X

220



PMC Maintenance — 3xi & 0i-D PMC Window Function
16.1.2. Completion Code

The completion code is a status returned by the SUB52 WNDW function block, to tell if the
function was completed or if an error occurred.

CODE DESCRIPTION
Function completed
Error-invalid function code
Error-data length
Error-invalid data number
Error-invalid data attribute
Error-invalid writing data
Error-option missing
Error-write protected

N[OOI~ WIN(F|O

16.1.3. Data Length

This tells the WINDW function the size of the data to write/read. Each of the CNC parameters or
data have a specific size. Parameters are either BYTE(8 bits), WORD(16bits) or DWORD(32bits).
The size of each parameter is stated in the parameter manual.

16.1.4. Data Number

This tells the WNDW function the parameter number or data humber that is to be written/read. For
example, if you want to change parameter 6711, the data number is set to 6711.

16.1.5. Data Attribute

This sets the column of the data to be set. For example, parameter 1005 has a setting for each
axis XYZ. If you want to set 1005 for X axis, the DATA NUMBER will be 1005 and the
ATTRIBUTE will be 0. If you want to change the Y axis setting the attribute is 1, and for Z it will
be 2.

For a tool offset, when the 4 column offset screen is used (LENGTHMWEAR/RADIUS/MWEAR), if
you want to change offset 002 in the radius column, the DATA NUMBER will be 0002, and the
ATTRIBUTE will be 1. The attribute is incremented right to left, RADIUS WEAR=0, RADIUS=1,
LENGTH WEAR=2, and LENGTH=3.

16.1.6. Write Data

This is the actual data you want to write to the parameter or CNC data setting. If you wanted to
set 5 into the parts counter, DATA NUMBER=6711, ATTRIBUTE=0, and WRITE DATA=0005.

FFA-091012/02
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16.2. WINDW Example

This example writes 0 to the parts counter. The first five function blocks set the data in the stack,
the DIFU function outputs a 50ms pulse when the input activates, and the SUB52 WINDW

function block commands the PMC to execute the command at D20.

Z0005.1 ACT
| |

Z0005.1 ACT

Z0005.1 ACT

z0005.1 ACT

Z0005.1 ACT

0005, 2 ACT

ROe00.1 ACT

222

SUE40 000z
NUMEER

0000000018

DO0Z0
SUB40 000z
NUMEE

0000000004

DO0Z4
SUEB40 0002
NUMEE

0000006711

DO0Z 6
SUB40 0002
HNUMEE

0000000000

DO0ZEB
SUB40 0002
NUMEE

0000000000

DO030

ROE00. 1
SUB57 0050
DIFUT
RO600. 2

SUB5Z DO0020 )
WITTDW

Set FUNCTION CODE
18=Write CNC parameter

Set DATA LENGTH
4=4 bytes (32bits)

Set DATA NUMBER
6711=CNC parameter
number 6711

Set ATTRIBUTE
O=parameter column 0

(6711 only has 1 column)

Set WRITE DATA
0= Parameter 6711 will be
set to O.

When X5.2 is activated
R600.1 will pulse ON/OFF
for 50ms.

When R600.1 pulses, the
system will go to D20 and
execute the FUNCTION
CODE
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AL

©

17. CNC Screen Review

While the three PMC soft keys offer most of the information that pertains to the PMC section,
there are two functions on the CNC side of the control system that are useful in troubleshooting
issues related to PMC signals.

17.1. Wave Diagnostic Function

The waveform diagnostic function has the capability to graph signals within the control system,
similar to a 4 channel digital oscilloscope. Servo, spindle, and PMC signals can be monitored.
This function is standard on 3xi and Oi Model D controls.

17.1.1. Wave Diagnostic Parameters

The parameter settings determine the type of data that will be captured, how long the sample will
be, and what will trigger the data capture. To view the wave diagnostic parameter settings, press

the following key sequence.
WAVEFORH DIAGHOSIS ¢ PARAMETERE *

- TRACE SETTING
I8 sys?m TRACE CONDITION [ 2
=~ 1) Press the | button. 1: JUsT 2:AFTER  3:BERORE
= SAMPLING CYCLE WAVE (s} 8
2) Press the soft key. SUELEIL sy 8
TRACE TIME C(ms) [ 60000
gl DELAY TIME (ms} [
DIAG s
3) Press the soft key. HORIZONTAL GRID {ms3} 68680
WAVE
PARAM
4) Press the soft key.

This is the WAVE DIAGNOSIS (PARAMETER) screen. It sets the timing of the sample. Set your
screen as shown above. Each of the settings are described below...

TRACE CONDITION determines when the sample will begin.

1:JUST starts sampling when the TRACE soft key is pressed.

2:AFTER samples after the TRACE soft key, and the TRIGGER event.

3:BEFORE samples after the TRACE soft key is pressed, and stops sampling when
the TRIGGER event occurs.

CYCLE WAVE determines how often the signal is checked during the TRACE TIME
period.

TRACE TIME determines how long the sample will collect data.

DELAY TIME will delay the end of the sample beyond the trigger event, only used
when TRACE CONDITION 3:BEFORE is selected.

HORIZONTAL GRID selects the time graduations on the GRAPH display.

FFA-09x vaeyoe
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PAGE

5) Press the $ button, on the MDI key pad.
The TRIGGER SETTING screen appears...

WAVEFORH DIAGHOSIS ¢ PARAMETER 2

TRIGGER SETTIHG

TEIGGERE KIHD 3 |
1:ALH 2:5IG OH
3:51G OFF fA:5IG6 CHG
S'ALM4SIG OH 6:ALM+5IG OFF
7'ALM45IG CHG

ALARH KIHD

ALAEH Ho.

AXIS5 Ho.

SIGHAL ADDEESS 1:GBOE?. 2 )

6) Set the TRIGGER KIND and SIGNAL ADDRESS as shown above.

7) Press the button, on the MDI key pad.
The TRACE WAVE SETTING screen appears...
WAVEFORM DIAGHOSIS ¢ PARAMETER 3
TRACE WAVE SETTING
WAVE 1st
TRACE DATA KIND
AXIS Ho.
VERTICAL GRID
COLOR
WAVE 2nd
TRACE DATA KIHD
AXIS Ho.
VERTICAL GRID

COLOR [

<l

sl

8) The trace wave settings allow you to graph servo and spindle signals. As we are only watching
PMC signals, set the TRACE WAVE SETTINGS as shown above.
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PAGE

9) Press the $ button, on the MDI key pad.
The TRACE WAVE SETTING screen page 2 appears...

WAVEFORHM DIAGHOSIS ¢ PARAHMETER 3

TRACE WAVE SETTIHG

WAVE 3rd
TRACE DATA KIHD
AXIS Ho.
VERTICAL GRID
COLOR

WAVE dth
TRACE DATA KIHD
AXIS Hao.
VERTICAL GRID
COLOR

ol

o] ]

-

10) Set the TRACE WAVE SETTINGS as shown above.

11) Position the cursor on the TRACE DATA KIND or COLOR field.

12) Press the soft key, on the CNC menu.

A HELP window appears to explain the possible settings.

WAVEFORH DIAGHOSIS ¢ PARAHMETER 2 WAVEFORH DIAGHOSIS ¢ PARAMETER X

TRACE DATA KIND COLOR
1:SERVD POSITION ERROR 8 : (Black)
2:SERVUD PULSE AFTER DISTRIBUTION 1 : (Red)
3:5ERVO TORBUE 2 (Green)
4:SERVD PULSE AFTER ACC/DEC 3 : (Yellow)
5:SERVD VELOCITY a : (Blue)
6:SERVD ELECTRIC CURRENT COMMAND 5 : (Black)
7:DATA DURING HEAT SIMULATION 6 : (Cyan)
8: COMPOSITE SPEED FOR ALL AXIS 7 (White)
9:SPINDLE SPEED
18: SPINDLE LOAD METER
11:SPINDLE SYHCHRONDUS ERROR

13) Press the soft key, to exit the help window screen.

FFA-091012/02
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14) Press the button, on the MDI key pad.
The SIGNAL screen appears; we will set up the trace to count the number of M, S,
& T codes that appear within a program. The results of the trace will allow us to
see exactly how long it takes to process each auxiliary function.

WAVEFORHM DIAGHOSIS ¢ PARAHMETER 3

SIGHAL

1:FBBA7. 8
2 1:FBag?. 2
1:FBBA7. 3

L

L e e I = B 1)
[y
=

18 28

15) Set the screen up as shown above.

17.1.2. Waveform Diagnostic Capture Program

After the parameters are set, the system is ready to capture the data specified. The trace
condition set in the previous section determines when the data capture begins. In our usage, the
trace will run for 60 seconds after the Cycle Start (G7.2) signal turns off.

1S
TRYTIL;;;l) Select AUTO mode on the operator panel.

2) Press the | P98 putton on the MDI key panel.

(
SEARCH
3) Enter O /1 O /1 then press the soft key.

4) Set the FEEEDRATE OVERRIDE to 100%.
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CNC Screen Review

The capture data begins sampling based on the TRIGGER KIND parameter setting. In this

example the trigger kind is set to 2, which means that after the soft key is pressed and

after the trigger condition occurs the tracing starts; when the trace time has elapsed the software

17.1.3. Capture Waveform Data

stops sampling.

THIS

== 1) Press the| SYSTEM. button, on the MDI key pad.

2) Press the soft key on the CNC menu.

WAVE
DIAG
3) Press the

WAVE
GRAPH
4) Press the

soft key on the CNC menu.

soft key on the CNC menu.

The WAVE DIAGNOSTIC (GRAPHIC) screen appears...

COPRT >

5) Press the

TRACE
6) Press the

soft key, on the CNC menu.

soft key, on the CNC menu.

The message Now Sampling... flashes on the display.
The system is waiting for the trigger event.

()

CYCLE
7) Press the START button on the operator panel.

After the part program has completed, the graph will be displayed.

FFA-091012/02

227



CNC Screen Review PMC Maintenance — 3xi & Qi-D

The full 60 seconds of capture is displayed on the screen.

AR l[ERF":'::IIIII':_:IilI«IE EXAHPLE 1 O B 1 @ 1 N @@5 3 8

STGHAL START :2012-18-13 22:48:58
STOP  :20812-18-13 22:49:58

8) Press the soft key three times to zoom in on the sample.

WAVE DIAGNOS. {ERFIP:IIEEIHE xaPLE 1 00101 NOB530

SIGHAL START :20812-16-13 22:48:58
STOP  :2812-16-13 22:49:58

Looking horizontally, each block represents 500 milliseconds; it took 2.5 seconds to process the first M and

T codes in the above example.
H-HALF
soft keys to shift along the sample. will zoom out.

«TIME |[TIME—

9) Press the
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17.2. CNC Diagnostic 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.

|

15 |
TRY TH,;; 1) Press the | ST& pytton.

DIAGHO
515
2) Press the soft key.

To the right of the diagnostic is a status bit. If anything is causing the CNC to stop there will be a
‘1’ next to the item.

Several of these diagnostics are based on the status of PMC addresses:

(5[5 15]5]

G53.6—————> Inpozition Check
Gl2=———>Feedrate Override 8%
G10, Gll———> Juog Feed Override B%
G80, 6130, 6132, 6134, G7.1élnter—/5tar—t Lock on

G29-4%5peed Arrival on

Wait Revolution
Stop Position Coder

Feed Stop

| | e e

3) Select AJTO mode.

(1

CYCLE :
4) Press the START button and the cycle begins.

5) Set the EEED OVERRIDE to 0%. Notice the diagnostic bit turns ON.

6) Turn the EEED OVERRIDE back up and notice the bit turns OFF.

FFA-091012/02
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18. Ladder Editing

For the 16/18/21 iB-series, 0 iC & D-series, and 30/31/32 iA & B series, ladder editing can be
done on the control's PMC screens and either on or off line using FANUC Ladder Il software.
The editing functions are usually password protected; if so, the password can be obtained from
the Machine builder.

18.1. Settings

’

TRYT,,_:? 1) Press the |88 hytton on the MDI panel.

=
2) Press the soft key to change the CNC menu.

PHC

CONFIG
3) Press the

5ETIHE|
4) Press the soft key.

The PMC SETTING (GENERAL) screen appeatrs...

soft key on the CNC menu.

5) Make sure PROGRAMMER ENABLE is turned on, this will force all the settings
needed for editing to be on.

PHC SETTIHG C(GEMERAL}

TRACE START = HANUAL-AUTO
EDIT ENABLE = NO  /YES
WRITE TO F-ROM{EDIT}= HO =
RAM WRITE ENABLE = NOULAYES
DATA TBL CHTL SCREEH= ¥ES/HOD
HIDE PHC PARAM = NOULAYES
PROTECT PHC PARAM = HOU/YES
HIDE PHC PROGRAM = HOUAYES

10 GROUP SELECTION = HIDE SHOW
KEEP RELAY{SYSTEM* = HIDE ~SHOW

LADDER START = AUTON/HANUAL

ALLOW PHC STOP HO s
N AES

[ PROGEAMMER EHABLE
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18.2. Altering Existing Ladder Logic
Once the ladder edit settings are on, ladder changes can be made directly on the control.

s .
RY THJ 1) Press the button on the MDI panel.

2) Press the soft key to change the CNC menu.

3) Pressthe soft key on the LCD menu.

4) Press the soft key on the LCD menu.

5) Press the . soft key on the LCD menu.

6) The EDIT key is available on the Ladder main soft key menu because of the EDIT

ENABLE setting under the soft key. Press the soft key to start
editing.

FFA-091 z
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7) With the cursor highlighting the first rung press the soft key.

8) With the cursor on the X0008.4 contact press the soft key.

9) Press the I soft key and then the soft key.

10) Press the _ soft key and then the soft key.
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11) The message “PMC RUNNING. DO YOU UPDATE PROGRAM?” appears. Press

the

soft key.

12) The changes you made now take effect.

Because WRITE TO FROM (EDIT) is set to YES, the system will now ask “DO
YOU WRITE PROGRAM INTO FLASH ROM?” to make the changes permanent.

13) Press the

soft key.

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.

14) Now check the change you made:
Notice that you are in Emergency Stop without the E-Stop button pushed in: E-
Stop is active low — both the X8.4 address and the G8.4 address must have a
status of 1 or the control goes into E-Stop. The G8.4 coil is off causing E-Stop.

Press in the E-Stop button. Now the G8.4 coil is on but you're still in Emergency
Stop because X8.4 now has a status of 0.

15) Fix the E-stop circuit (change it back).

FFA-091012/02
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18.3. Adding New Ladder Logic

_| LIST |SERARCH| Z00M |CREATE

HEHU NET
CREATE
NET
The soft key allows you to add new lines of ladder logic. You can insert multiple line of
logic on the CREATE screen.
-

IR R
TR 1‘H|5 1) Using the B buttons on the MDI panel, position the cursor on the
@ line below where you would like to add a new ladder line.

CREATE
HET
2) Press the soft key on the ladder edit menu.

3) Type in an X address. (X14.2, for example)

4) Press the soft key.

5) Typein HR‘,7‘ O ‘,7‘ : -’6,.

6) Press the soft key.

AUTO SELECT |DELETE| CUT COPY |PASTE

EXIT A
| Do
7) Press the soft key and then the soft key.
- EXIT E
> DIT
8) Press the soft key and then the soft key.

Update the PMC Program but don’t save it to the Flash ROM.
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18.3.1. Adding a New Functional Instruction

-

f I -
TRYTHIS 1) Using the = ! Mol buttons on the MDI panel, position the cursor on the
2= line below where you would like to add a new ladder line.

CREATE
NET
2) Press the and soft keys on the ladder edit menu.

3) Type in an X address. (X14.0, for example)

4) Press the soft key.

The functional instruction can be added now. If you know the SUB number, just enter it then

press the soft key. If you do not know the SUB number then press the soft

key and a list of all the sub functions will appear.

+3
5) Enter 4 3 then press the soft key. The functional instruction appears.

XB8814. 8 ACT
SUB 3|1
AUX1 THR
e
6) Enter | i) then press | WEUT to assign the timer number.
t -
7) Press . and to position the cursor just to the right of your new functional
instruction.
XB01d.8 ACT
SUB 3|28
AUX1 THR
8) Enter R a‘ 4 1 a‘ ‘ | then press the soft key.
XB01d.8 ACT RBO212. 8
SUB 3|20
FFA-0910" AUX1 THR
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- EXIT A
B DD
9) Press the soft key and then the soft key.

- EXIT E
B DIT
10) Press the soft key and then the soft key.

Update the PMC Program but don’t save it to the Flash ROM.

If you test the logic, the coil turns on instantly because we have not put a value into timer 20 in the
PMC parameters.

18.4. Deleting Ladder Logic

The soft key allows you to delete ladder nets. A single line or multiple lines can be

deleted at one time.

I Tl ok mle
RYTHIS 1) Using the © j ‘ : . buttons on the MDI panel, position the cursor
T @ on the line you would like to delete. We will delete the first line we added.

2) Press the and soft keys on the ladder edit menu.

SUB 3|20
AUX1 THR

Nl il ol el

3) Use extreme caution, as there is NO confirmation message for this function. If you

CANCEL
EDIT
make a mistake and want to undo it, press the soft key.
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18.5. Deleting a Single Contact
It is possible to delete a single contact or function block without deleting the entire ladder net.

;,
1 I | e i

/Y THIS 1) Using the — |

T =~ the line you would like to modify.

XB868. 4 RE7O7. 3 GBE6S. 4
1 ] L
VEMG  +ESP2 +ESP
Z00M
2) Press the and soft keys on the ladder edit menu.

3) Use the cursor buttons to highlight the contact and then press the E} soft key.
X068, 4 GB868. 4
1
*EHEI +*ESP

18.6. CUT and COPY Functions

The COPY function allows you to copy ladder rungs then paste them to a different part of the
ladder. This is useful when similar logic is used for parallel functions.

buttons on the MDI panel, position the cursor on

The CUT function allows you to move ladder rungs. This is useful for rearranging the ladder to
have a logical flow.

;,
1 I | e i
YTHIS 1) Using the o ; buttons on the MDI panel, position the cursor on
R ; the line where you want to start copying/moving.

2) Press the and soft keys on the ladder edit menu.

lq-‘-»

t
3) Use the o ‘ buttons to highlight your selection.

COPY cur

4) Press the or soft key.

5) Move the cursor to where you want it to go. Press .

FFA-091012/02
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18.7. Symbols and Comments

Ladder contact and coil comments can be added to simplify ladder troubleshooting. Symbols are
short names and comments can be descriptive. The machine builder may or may not add these
comments, they are not required.

IS
TRYTH,;Fl) Press the [ 8™ hutton on the MDI panel.

B
2) Press the soft key on the LCD menu.
PMC
NFIG
3) Press the soft key on the LCD menu.
B
4) Press the soft key on the LCD menu.
SYMBOL
5) Press the soft key on the LCD menu.
COPRT }|
6) Press the soft key on the LCD menu.
7) Press the soft key on the LCD menu.

The system asks, “DO YOU WANT TO STOP PROGRAM?” - the ladder execution has to be
stopped to edit the symbols and comments.

8) Press the soft key on the LCD menu.

%FIEURHTIDN @]Z1%1%1 %2\ %]1%]1%]%]%)

PHMC SYMBOL & COMMENT DATA EDITOR

ADDRESS SYMBOL COMMENT
poeee. 1
pBeeS. 1 FEED DVERRIDE
poeR11. 8 MANOUR MAN OUR
pae11. 1 FEEDOUR FEED OUR
pea11. 2 AUTOVR AUTD OUR
pop11. 3 RPDOVR RAPID OUR
REBEA. 1 1SEC 1SEC
RBBGA. 6 PRTLOAD FRTLOAD
ROBG8. 7 LOADFIN LOADFIN
REEA1. B uoa’ UoB’
RBEA1. 1 uo1’ TR
ROBO1. 2 uoz2’ uoz’
RBEA1. 3 uo3’ Uo3’
ROBO1. 4 uoa’ Uoa’
o]
211. BKB FREE

A >~
MDI  ###% % ***I |13:1B:d1| I
ZO0OH |HEW EH |DELETE |DELETE |SEARCH EXIT E
TRY ALL DIT
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18.7.1. Altering Existing Addresses

Even if they are in the ladder logic, address must be manually entered on this screen for them to
be listed.

To change address A0.1 to have a symbol of UHOH, and a comment of ALARM:

T c? 1) Position the cursor on the address to change and press the soft key.

T —
Reor.i  wor  por |

peoea.1 |

|
2) Press the _ key and enter UHOH
3) Press the _ key and key in ALARM .

4) Press the soft key.

hﬁﬁii. a MANOUR ¥AN ouR

FFA-091012/02
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5) Press the soft key.

6) The system asks “DO YOU WRITE PROGRAM INTO FLASH ROM?” Press

7) The system asks “DO YOU WANT TO RUN PROGRAM?” Press

18.7.2. Adding New Addresses

If you have added new logic to the ladder and want to assign a symbol/comment to it, use this
procedure:

oy THIS
RY TH,_ 1) Press the soft key on the LCD menu.

The system asks, “DO YOU WANT TO STOP PROGRAM?” - the ladder execution has to be
stopped to edit the symbols and comments.

2) Press the soft key on the LCD menu.

3) Press the soft key on the LCD menu.
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Address — R212.0 Symbol - BTIME Comment — BREAK TIME

‘ ‘ "
_R"211"2 : O thenpress""P:%T

4) Enter , the contact

ADDRESS is added.

—
5) Press the | key.

5
6) Enter BTIME then press‘ NEUT  the contact
SYMBOL is added.

=
7) Press the ‘ key.

D

8) Enter BREAK TIME then press‘ WEUT | the contact COMMENT is added.

ADD

8) Press thel__ " !soft key to add the new entry to the list.

9) Press the soft key when finished.

10) The system asks “DO YOU WRITE PROGRAM INTO FLASH ROM?” Press .

YES
11) The system asks “DO YOU WANT TO RUN PROGRAM?” Press
12) Go to the Ladder display and see the change you made:
X8814.8 ACT e RB212.8
— ——{suB 3|28 e O—
AUX1 THR ek
X8814.8 ACT s RO212. 8
—| ———{suB 3|28 —e —-
AUX1 THR ﬁtb"ER i BREAK T
T IME

FFA-091012/02
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18.8. Machine Alarm Messages

In order to have a machine alarm display on the CNC'’s alarm screen, three things must be set up.
First, the ladder has to contain logic that controls an A-address coil. Second, the A address for
the alarm has to be tied into the SUB41 functional instruction. Lastly, the number and text you

want displayed has to be defined.

s .
TRYTI!I 1) Press the button on the MDI panel.

2) Press the soft key on the LCD menu.

3) Press the | soft key on the LCD menu.

4) Press the - soft key on the LCD menu.

MDI wewe wxe wav| |08:52:24] |

N N 4 i

5) Move the cursor - to highlight A002.5.
6) Press the - soft key.

7) Press the soft key.
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The system asks, “DO YOU WANT TO STOP PROGRAM?” - the ladder execution has to be
stopped to edit the alarm messages.

9) Press the soft key.

8) Press the soft key on the LCD menu.

10) Enter 4 1 ’MO 4 1 ‘Wﬁ. then press _
11) Enter BIG TROUBLE | .

=

12) Press the soft key.

13) Press the soft key.

14) Don’t write the changes into FROM but do start the ladder up again.

Now when the coil A2.5 is active in the ladder, and the DISPB function is activated, then the
message will be displayed.

FFA-091012/02
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18.9. Adding 1/0 Link Modules

TRYTH 1) Press the . button on the MDI panel.

2) Press the E soft key on the LCD menu.

3) Press the

4) Press the -

The I/O module configuration screen will appear ...

soft key on the LCD menu.

soft key on the LCD menu.

CHANNEL (1,43

Slalel [T TTTTTTT18
Sl TTT T I T 1112
SRR T T T

|
ENENE
ERERNE
e
[
I [ S
o 8 1
o [0 [1
£ flEu R
(@ [8 [1
o [0 [1
[ I
e @ [1

5) Press the soft key.

6) Press the _ and - buttons on the MDI panel, to hlghllght address Y0005.

\G

7) Enter ’1 |

8) Press the soft key.

You have just added an I/O module. The control now believes there is an AOR16G module
installed at GROUP1, BASEOQ, in SLOT5.
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PMC Maintenance — 3xi & 0i-D Ladder Editing
18.10. Saving Ladder Changes to FROM

When ladder editing is completed and proper operation has been proven the changes should be
saved to FELASH 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.

TRY TH,, 1) Press the button on the MDI panel.
2) Press the soft key on the LCD menu.

3) Press the - soft key on the LCD menu.

4) Press the

soft key.

The PMC 1/O screen appears:

5) Using the .-._ keys, set DEVICE, FUNCTION, and KIND OF

DATA as shown above. If your control has multiple PMCs, set the PMC to the proper

setting.
6) Press the . soft key on the LCD menu.
7) Press the soft key on the LCD menu.

FFA-091012/02
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ReVISIOH HlStO I’y PMC Maintenance — 3xi & 0i-D
19. Exercise 6 — Ladder Editing
1) What is the purpose of M-CODES?

S-CODES?
T-CODES?

2) What addresses does the CNC use to tell the PMC a M-Code needs to be processed?

3) What does “FIN” mean when it appears on the CNC status line of the display?

4) Where can you purchase ladder edit software from?

5) When editing ladder logic, what is the most important consideration?

6) Add a machine alarm, 1016 HYDRAULIC PRESSURE LOW. It should become active when
pressing the AUX 1 button. 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 in AUTO and JOG mode. Ifitis setto any
position other than 100 %, generate an operator message (not alarm) SET FEEDRATE TO 100.

9) The message above will not cause the CNC to stop. Add logic 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.

A. When M63 is read, it will cause (4) outputs to turn on in sequence (2) seconds apart from
each other.

B. Y14.0 turns ON, 2 seconds later Y14.1 turns ON, 2 seconds later Y14.2 turns ON, 2
seconds later Y14.3 turns ON.

C. After 5 seconds the conveyors turn OFF in reverse order with a 2 second delay between
each action.

(The Y addresses may already exist in the ladder. Add a parallel circuit to these addresses to
avoid conflict)
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20. Revision History of FFA-091012

REVISION DATE CHANGES SECTION/PAGES

09/10/12 Work on new course started.
12/17/12 Version 1 complete.
1/7/13 Removed extraneous material

3/6/13 Made all the pictures consistently

Added Sub 40, 62, 77; incorporated minor
5/24/13 differences between 0i and 3xi; new
Exercise 4&5; new cover page.
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21. Operator Panel Layout
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