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1.1 Why is Positioning Conirol Necessary?

Positioning control units using a pulse motor (stepping motor) or servo motor are utilized in a wide
variety of applications.

Positioning control is not intended to improve positioning accuracy alone; speed is also an important
factor.

Problems involving accurate stopping may occur as speeds are increased to enhance the efficiency
of the machine.

This has led to the ever-increasing demand for high-quality positioning controllers io solve these
problems.

If you are not taking positioning accuracy into account, your machine may be operating at reduced
efficiency.

Used properly, this positioning control unit may greatly increase your production rate.

This manual has been compiled.....
For beginners, not only as a manual, but as an easy-to-understand series of explanations.

"Positioning control” is situated at the interface between electronic control and mechanical conirol.
Although certain portions of this manual may be hard ic grasp at first, positioning contro! is an
indispensable aspect of machine automation in this era of high technology.

Read this manual thoroughly and carefully and make sure you understand it completely so that you
can get the best results from this product.



1.2

What This Positioning Unit Can Do

Application examples

Feed roll
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Fixed size feed conirol

High-accuracy, high-speed feeding and cut-
ting of sheets in terms of sizes set by the
digital switch. The digital switch can be set
to up to 6 digits.

Fixed amount multi-stage feed control

Uses home positioning to put the pallet at the
same height as the conveyor.

Then, it lowers the pallet by a fixed amount
each time an object is unloaded from the
conveyor onto the pallet. The amounis can
be changed by using the digital switch.

Rotary table control

Divide the index table or rotary disc into "n"
equal portions by using designated angles.

Execute the shortest-distance positioning
mode in accordance with commands sent
from the programmable controller in any
order.

Positioning feed rate and depth control

Execute rapid return after completing rapid
feed and slow feed (cutting feed) from the
home position.

Set rapid feed and slow feed rates can be
changed by using the digital swiich.
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Digital switch

Container

Digital switch

Arc interpolation

Linear interpolation

Speed matching operation

Executes the speed maiching operation for
both wheels of a wide trolley driven by
separate travel motors to ensure smooth
movement.

Decelerates at a point before the target posi-
tion to stop the trolley just in front of the
target position.

Deceleration-start points, stopping posi-
tions, return positions, etc. are determined
by sensor inpuis sent from the photo-eleciric
switch, limit switch, etc.

Fixed volumes liquid-mixing unit

This is a liquid-mixing unit which uses
delivery pumps whose feed rates per rotation
are fixed.

The volumes of liquid fed from each tank are
set by using the digital switch.

Independent 2-axis plane control

Moves the table transversely and lon-
gitudinally to permit drilling of a workpiece.

2 drills (small, large) are used, each of which
is selected and controlled by the program-
mable controller.

Up to 8 axes can be controlled by 1 program-
mable controller, but linear interpolation and
arc interpolation are not supported.

However, interlocked operations can be con-
trolled by using multi-axis synchronizing sig-
nals.



1.3 General Information on Drive Units

1.3.1 When using a stepper motor

FX-1GM TR = e =
uise ouipui A e e 4
pulse output gl ] &

o533

REA A A Timing signal

Drive signal

Stepper motor

Any commercially available stepper motor can be used to drive a small capacity load.

Forward puise

Y255 FX-10M \
b N Bac kwmm

T \
HAR A J7\/7\,-L

(zero-point signal)

8
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Drive unit DRU
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Adjustment
function

The stepper motor is a motor which rotates in short, uniform angular movements initiated by a input

puise.

Accordingly, the rotation angle of the motor is directly in proportion to the input pulses, and thus it
is possible to obtain a rotating speed which is proportional to the pulse frequency.

N =60 x ‘:; (RPM) N:  Rotating speed (RPM)
[ Pulse frequency (PPS)
n= %6'8‘9 (P/R) Bs:  Stepangle (deg.)
n: Number of pulses required to turn 1 revolution of the motor (P/R)

Unlike the servo motor system (see Section 1.3.2),
the stepping motor adopts an "open loop" system,
which means smaller size and cost for the entire
system.

[T, because of load inertia, the motor response delay
is too great, it may become out of step with the input
pulse, leading to an error in the final step angle.

Because of this, it is necessary to be particularly
careful when selecting the motor and executing such
controls such as slow start, slow stop, etc.

Torque (kg-cm)

1) Max. stall torque

2) Draw-in torque

3) Pull-out torque

7) Max. response
frequency

——s Pulse frequency (KPPS)



Adjusting the drive unit

The adjustments given below are necessary.

2-phase

Type A

System in which the forward pulse is applied to one pulse input ter-
minal, and the backward pulse to another pulse input terminal.

Type B

f-phase / System in which both the forward pulse and backward pulse are applied

FULL

HALF

NO
Al (=)
YES

YES
NO

to one pulse input terminal, and forward/backward switching signais
are applied to another puise input terminal.

As shown below, the step angle can be changed, by making the step
mode full step or half step.

When the holding torque function is required when stopping the motor,
some units permit adjustment of the hold current by using the STOP
potentiometer.

When a large holding torque is not required, keep the current low to
help prevent the motor from overheating.

Where there is surplus capacity in the motor torque, some units permit
decreasing the operating current by using the RUN potentiometer to
help keep the motor from overheating or vibrating.

However, reducing the current too much may increase the mechanical
response delay.

Some units are provided with a selector switch to automatically turn the
current OFF when the motor overheats.

Shuts the current OFF automatically when the motor overheats.

¢ See the manufacturer’s

Current is not shut OFF. Instruction Manual for

details.



1.3.2 When using a servo motor

FX-1GM output unit
(PGU pulse)

Amplifier

ZeE kel
Rt

AR

Forward pulse

b JUuUuUHL

Deviation value

Pulse ————--—L
multiplier

Backward pulse

Deviation D/A

- Encoder

L—— Servo motor

Clear signal

conversion
counter

Feedback pulse

] Eé\x/wersion —><—‘>

3000, 2000,

1000 P/R
L]

Amplifier

=—

Drive unit DRU
{commercially available product)

A commercially available AC or DC servo motor can be used.

¢ The servo motor driver detects the amount of load movement by using the encoder and operates
the motor so that the deviation between the generated command pulse and the feedback pulse is

non

Thus, improved accuracy can be ensured since this is a closed loop system.

The rotating speed of the motor is almost in proportion to the command pulse frequency.

When the pulse signal is received, the positive or negative pulse is counted by the deviation

counter.

If this counter value becomes smaller than the in-position parameter value, the "positioning com-

pleted" signal is sent out, but the motor continues operating until the deviation counter reaches
within = 1 pulse.

Q‘Command pulse frequency

Motor rotating speed

—> Speed

' Pulse accumulation

—» Jorque (kg-cm)

-> Time

Short-time operation range

Target
. position
Continuous operation range
f f
l(__,‘ — Rotating speed (rpm)

Adjustment time




Adjusting the drive unit

Since the following points in the drive unit have to be adjusted, the correct setting must be execuied
in advance.

o The operating characteristics of the drive
unit can be adjusted in various ways by DIP o oB oo el el
switches, potentiometers, keys, eic. NS A A A

Adjust the position or speed loop gain,
speed integrating compensation value, and

maximum rotating speed setiing according (—I- @ @
{0,

@
o A PRO

to the load specifications.
ZERO GAIN P-RATE  IN-POS

Pandty PN DER

N N N N S N

0 0 0 00 L
OV OC OL IPF NS EEX

o Some drive units have a P-RATE {pulse rate) parameter. This is used to match the pulse rate of
the driver output with the FX-1GM output.

If the servo driver has a max. rate of 200 kPPS (kilo-pulses per sec.), this pulse rate multiplier
must be set at x 2 since the max. output from the FX-1GM is only 100 kPPS.

The required output pulse rate from the servo driver is directly related to the speed and the num-
ber of pitches per revolution of the motor and encoder.

= A relatively large IN-POS (in-position) parameter setting allows the positioning completed signal
to be sent earlier. '

e For details, see the Servo Driver Instruction Manual.

Positioning accuracy

The theoretical accuracy in the positioning unit using a stepping motor or servo motor is
restricted by the feed rate per pulse.

This can be calculated as follows in respect to the relationship between the pulse frequency and
feed speed.

i Pulse frequency (PPS)
x 10°® (um/PLS) V: Feed rate (m/min.)
Bl Feed rate per pulse{(um/PLS)

v

o == 5ot

For instance, when V is 8m/min. and f is 100000 PPS, the theoretical accuracy will be = fum.

-




1.4 Positioning Language

1.4 Absolute and relative positions

An ADR (ADDRESS) instruction is prepared to designate the movement distance (or rotation angle)
of the machine.

This operates the machine in combination with the DRV (DRIVE) instruction.

The address instruction is shown either by the distance from the reference point or the distance from
the current position.

The former is called "absoluie position designation" and the latter is "relative distance designation”.

Example:
L 20.7 km | . .
1 l.___ Relative distance
Current position Distance from Station 1
Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
0 —s  28.8km  —s 83.9km —s 104.6 kmb/——> 120.7 km  ——s 180.2 kM s

Suppose that the train is now at Station 3, and the next target is Station 4.

Inthis case, itis correct to designate 104.6 km in the case of absolute position designation. However,
it is necessary to clearly define that the reference home position is Station 1.

In the case of relative distance designation, it is necessary to designate 20.7 km.

It is also necessary to designate whether the train is going forward or backward.

The home position can be changed Current position
| 22.8 km | 32 km |
[ l |
—{ Station1 L. Station2 | | Station 3 || Station4 L Station5 || Station 8 || Station7 | —
-156.3 km -108.7 km -39 km 0 km +36.9 km +59.7 km +91.7 km

in the above figure, the absolute position is designated at each station with Station 4 as the home
position.

In this case, the absolute positions exist in both positive and negative values.

If it is necessary to go to Station 7 or Station 5 when the train is at Station 8, this is expressed as
follows:

Showing the absolute position  [Absolute drive method]

_ ADR +91.7
DRV ABS DRV ABS

+36.9 q +59.7 +981.7

/s

Showing absolute drive command

[Relative drive method] Showing the relative distance

/
BRI

32 1
Showing the direction of movement

[ 22.8

—10 -



1.4.2 Machine home position return

The FX-1GM PGU has a built-in current value register (storing the absolute address) which is
incremented/decremented by the forward puise or backward pulse it generates.

This allows the machine position to be calculated at all times.

When the operation is started for the first time, it is necessary to teach the current machine position
to the register.

A machine home position return DRV ZRN (DRIVE ZERO RETURN) instruction is prepared (o execute
this operation automatically.

DRV ZRN is an independent instruction which is not accompanied by address instructions, unlike
DRV ABS or DRV = instructions. i is operated in the following sequence:

Switch to turn the motor OFF at
the forward limit

~
[:% LSF

Backward limit
switch ~z_, LSR DoG # v

Motor F e
i e

Home return sequence swiich
Dog table

; | E——
Backward <— —3= Forward

Initial position Details of machine home
position return are
described on page 25.

Creep speed

S

‘Home position return speed

Pulses of the zero-point signal (PGO) sent from the drive unit to the PGU

are counted, and operations are stopped when the count reaches the
This point is considered designated value. These pulses are normally 1 pulse per each motor
the home position. rotation.

‘\
DOG Switch Configurations

Generally, DOG switches are configured as either a single point or a regional signal. in single
point operations, the DOG swiich is only switched ON when the DOG table is at the start of
home return deceleration. Thereafter, it is switched OFF.

, DOG SwlchONth(oughoutregbnl DOG. S\'Ivitch OtN for a %
_ single position

Operation of LSR Home position Operation of LSR [ Home position
return A

return

Emergency
stop

Initial position /\/

Initial position

e D 2

Automatic forward Manual forward
If the initial position is situated within the ON region of in the above case, if the DOG table is initially situated
the dog switch, the machine home return operation can within the home deceleration area, it will not be detected
be executed after advancing to out of range automat- by the DOG switch. Hence manual forward must be
ically. driven before the automatic mode can be switched ON.

—-11 =



1.5 What is the Program Like?

1.5.1 Distribution of functions

The FX-1GM PGU can be operated together with the FX series programmable coniroller in executing
positioning control.

PC sequence control and positioning control are very different. Thus, each requires a dedicated
fanguage best suited for that application, making understanding and software design much easier.

(See page 134 for PC versions.)

Though the multi-axis interpolation function is not supported, interlocked operations can be conirolled
by using multi-axis synchronizing signals.

Travel distance, speed, . .
) ) o th ber of repetition desianati Program is written from the F2-30TP
Simple signal communication by € numoer o1 repet gnation teaching panel (TP) to the FX-

structured sequence. Start, stop, block designation EEPROM-4 ROM cassette installed
in the PGU.

(See page 134 for F2-30TP versions.)

Executes conirol of
the entire system and
auxiliary machines by
dedicated sequence
language.

Executes complicated
positioning conirol by
dedicated positioning
language.

Programmabley
controller
PC

Pulse output
unit
PGU

General-purpose inputs and
outputs of the PGU can be used
as the inputs and outputs of a
programmable controller when
the PGU and a PC are used
together.

Simple sequence insiructions
and general-purpose inputs and
outputs are supported for inde-
pendent operations.

Configuration of the PGU program

STEP ) ¢ The program capacity of the ROM cassetie built in the
o | Programof PGU has a max. of 2000 steps.
It can be divided into a max. of 100 blocks of variable
length.
] Program of
block-1 » Which block program to execute is designated by the
o programmable controller (or digital switches con-
nected io the PGU).
Program of
| block-99 + Program machine movement and speed routine block
by block.
STEP Common sub-routine Areas commonly used in each block can be handled as
1,999 [ program a sub-routine program.
¢ 24 parameters exist in the PGU so that its performance
2,000 maiches that of the external equipment (e.g.motor
| Parameters drive).
2’0-23 (24 types)

- 12 -



1.8.2 Putting theory aside

Now, let’'s put theory aside and see what a program inside the PGU is actually like.

Machine home position Current position unknown ———> Forward

% DRV ZRN

(1) Machine home
{ position return

(2) Waiting for a / ]
start command
/
(8) Forward 1000 % (4) Wait timer (1 sec.)
/
(8) Forward 1300 (8) Waiting for a
(7) Backward 800 start command
DRV RAD (8) Wait timer {2 sec.) /
(8) General return address

When the SET RAD (setting of the return address) instruction is executed, the current position is
stored as the general return position. The machine is moved to this position by executing the DRV
RAD instruction.

The DRV RAD instruction only executes the movement to the return address: it has no connections
with the DOG switch or the DRV ZRN instructions

Operation gPrraOr;'t Instructions Femarks
Step

0 BLK K 0 Designates block number 0.
N 1 DRV ZRN Executes machine home position. ZERO RETURN

2 SET RAD Sets the machine home position to the general return position
@) 3 WAIT Lgi:;\]/(zéo,n to wait for a start input signal. Proceeds when

4 ADR K 1,000 | Relative movement distance. (Depends on the parameter.)
(3) 5 DRV . \F:liosr;vz;dsér:l\;etezt‘the speed set by the parameter unless other-
4) 8 TMR K 100 1 second delay {(unit = 10 msec.)

7 ADR K 1,300 Relative movement distance
(5) 8 DRV + Forward drive
(6) 9 WAIT Wait for start input.

10 ADR K 800 Relative movement distance
7 1 DRV - Backward drive
(8) 12 TMR K 200 | 2 sec delay
(9) 13 DRV RAD Go to the general return position.

14 END End of‘block. Wait for the start signal for the next block

operation.

—~13—



1.6

General Description of the System Structure

1.6.1

Main unit and peripheral uniis

An FX-1GM pulse output unit can be used by itself or as a special extension unit of an FX series PC.
The system structure shown below is an example of an FX-1GM used as a main unit connected to
several peripheral units. (See page 134 for applicable versions of PCs and teaching panels.)

For complicated
FX series PCs

conirols:

For directly setting data:

Digital switch
Up to 8 FX-1GM units can be connecied to 1 (commercially avai[gble product)
programmable controller. Max. 6 digits
T e Data read
et e U )
o Y B2 S v ——
© N epping motor or
[l servo motor drive unit
St Data write (commercially avail-
e TO able product)

A [

S I
R 2

FX-20P programming panel

WRES FA-20°P
ESTEURIT
TR,
W 1234 LD M BB
1235 AN ¥ 102
1238 OR Y 37
»1237 HOP

e
)
FEEE

)
HHHEE

(HPP)

Since complicated positioning
control is executed by the
PGU, programming is done
with an emphasis on general
sequence control (control of
aux. machine).

1 cassetteisin-
corporated in
each main unit.

changing a program:

FX-EEPROM-4 ROM
cassetlte

For selting and displaying data:

For programming and
storing programs:

F-ABGPP-KIT/GM kit

By using an ABGPP/PHP,
program listing, storing
programs to floppy disks,
and printing of instruction
lists can be performed.

F2-30TP teaching panel (TP)

Even a very complicated positioning
operation can be easily programmed
using the convenient instructions ex-
pressed by relevant symbols.
Programs thus created can also be
transferred to the PGU for use there.
While operation monitoring and test
operations are also possible, this
panel is not necessary during actual
operations.

@] [IKEs F-308R-T
MTSURISH

Dy_GM!_GM2 Gt

F2-30GM-DU setting and
display unit

When a teaching panel is
not connected, this panel-
mounted unit can be used
for displaying current
values and error codes, as
well as for setting and
modifying data.

F2-30GM-DI
interface unit

Up to 3 FX-1GMs can be
connected to 1 F2-30GM-
DU by using this unit.

For storing a program to an audio tape:

—14 -
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Audio cassetie recorder
(commercially available
product)



Signal

The FX-1GM PGU exchanges signals with the programmable controller, motor driver unit, and
receives signals from BCD swiiches, limit switches, etc.

To understand the basic specifications of the product, it is necessary to understand what these
signals mean.

What is a parameter?
Various pieces of exiernal equipment have various specifications such as signal logic, position

direction, etc. Because of this, parameters are required to be set so that optimal matching can be
ensured.

Guidepost

Since this chapter contains a great deal of difficult material, we recommend trying to understand just
the main parameters first and learning the entire contents at a later stage.

—15—



2.1

Signals Handled

2.1.1

Operation inpuis

Signals concerned with /O terminals

The input signals sent from the switches on the operation panel are as follows:

Operation Panel FX-1GM PGU
AUTO
Turn ON for manual operations. G Manual forward/backward
< operations or home position
M MANU MANU return
A Machine home position retum when the input
N - is tumed ON. H Executes the machine home
5~ . h .
position return when input is
U ZRN ZERO RETURN ZBN (X4) turned ON momentarily,
A Forward operations while the input is
i turned ON. FWD (X5) 1 .
L 50O _ It is necessary io keep the but-
FWD (1-phase feed if ON for less than 0.5 sec.) ton pressed down,
Backward operations while the input is
e turned ON. RVS (X8) J
00 RVS (1-phase feed if ON for less than 0.5 sec.) Same as above
General stop pattern occurs when this goes ON. "
o, In the MANUAL mode, execute error reset. Execules deceleration/ stop'
0 O when turned ON momentarily
STOP sTOP during MANUAL/JAUTO opera-
tions (temporary stop).
Positioning starts when turned ON. Valid with a
5% PGU in the ready state. Positioning is started with a
START input (valid when going
A START START from OFF to ON).
U
Executes the designation of the operating block
T number of the program, setting of movement G .
distances, etc. eneral-purpose inputs X0 to
O X3 are used.
X0to X3
Time-sharing reading is
Digital switch max. Y enshari P made by general-pur-
6 digits Time-sharing reading signals evE W> pose outputs YO to Y5.
to

Others

Instructions can be entered in the
CPU/TST mode when the MANUAL input
is ON.

Good PGU programming allows indirect
control.

Instruction values can be changed in the
CPU/TST mode when MANUAL input is

ON by pressing the JOG+ and JOG- keys.

Instructions can be entered by using the
STOP key in the CPU/TST and CPU/MNT
modes.

Instructed by a BFM#1b4 signal from a PC
(during MANUAL/AUTO operations).

Instructed by a BFM#1b3 signal from a PC
(during AUTO operations).

Note:

ZRN, FWD, and RVS inpuis can be used as general-purpose inputs X4, X5, and X8 in
the AUTO mode.
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Drive unit connections

FX-1GM PGU

Outputs FP, RP (type-A) or
PLS, SIGN (type-B), depend
upon parameter settings to
meet the DRU specifications.

FP/PLS

The 1/O signals exchanged between the PGU and the drive unit include the following:

Brive unit (DRU)

FP/PLS Forward pulse/pulse

RP/SIGN

Forward or backward

For a stepper motor

RP/SIGN Backward pulse/sign

PG 0 Zero-return signal

Example: One pulse
per motor rotation

CLR Clear signal

angle of 7.2°

One pulse per each

rotation or half-rota-
tion of the motor

Clear of deviation

No pulse is
generated unless
this signal is ON.

An error is output
unless this input
is received within
the designated
time limit.

quently, a clear signal is generated to clear the deviation counter in the DRU.

Executes deceleration operations after the DOG switch input goes ON, and
then stops when the zero-point signal reaches the desired position. Conse-

Machine home position return control

Emergency stop

( pulse output
stops instantly

Also error output

ON when at the machine home position
and when the LSF/LSR are activated.

SVRDY Servo ready

counter

Output when power to
the drive unit is turned

SERVO READY

SVEND Servo end

ON and is operating
normally.

For a servo motor

Positioning completed
signal

SERVO END

LSF Limit switch forward

{ when the differential
counter value is less
than the set value

LIMIT SWITCH FORWARD

LSR Limit switch reverse

Q.9 Forward limit switch

LIMIT SWITCH REVERSE

DOG Near-point signal

00— Backward limit switch

st .
o o— Near-point dog switch

—17 —
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2.2 When Using the Programmable Controller with a PGU

2.2.1 Signals related to the programmable coniroller

Signal communications between a PGU and a programmable controller are performed via the buffer
memory (BFM) in the PGU by using FROM/TO instructions. General BFM address allocations are
as shown below. (See pages 102 and 125 for details.)

Bufier (BFM) contents

PGU buffer
Block designation 0o Code numbers PGU program
Stepping operation M-code
: bo — MO | o 7 | osET
Loop operation #5 ZZ to
b1 M 7 1 WAIT
Multi-axis synchronization b o
Start
b 3
Stop b4 #11 # 10 70
M-code OFF b s #1 Data RPT X
Input transfer b6 to % to S EXT =, K
Output transfer b 7 0to 989,999 SPD X
Multi-axis synchronization DOG input valid # 25 # 24 77
b8 T
During AUTO operations
- - b o - b O M 100
Home positioning completion b
1 b 1 M 101
Start-up hold #4 to, LDl
b2 b2 M 102
Transfer prohibit b _JL AN | AND,  ANI
3 #4 b3 722 M 103 OR ORI
Block end [r— :
b0 ~—x b 8 M 110
PGU buffer MANUAL SET, RST
b1 to to
Synchronization wait
b2 ~- b 15 M 117
Remaining drive wait
READY b4 T bo Y 440 LD, LD
bs #3 b1 AN
Error detection 7 Yo > AND,
b8 b2 422 Y 442
M-code ON OR. ORI
WAIT MO b7 , b3 Yol INT,  VCH
b3 2 by Y 444
WAITM
b9 b8 LD
SET M o M 120 LD,
Current value {pulse conversion value) to 7 to AND, AN
#T#E % OR ORI
Execution steps 0 to 1,999 4 ) i
8 b 15
Execution blocks 0 to 99 , M o127 SET, RST
9
Qutput forced write
# 26 (When #1, b7 = ON)
Input terminal status K, H, KnX
# 27 (When #1, b6 = ON) TO
Error codes 0 to 20
c #28 KnY, KnM, KnS
rror status
429 FROM N 1oV z
Type code 5,010
# 30
Programmable controller

See page 134 for applicable versions.
= MO to M127, Y440 to Y444, and data registers 70 to 77 are code numbers used for programs
inthe PGU,

For example, BFM#2 b0 is coded as Y440, and these two numbers indicate the same memory
area. Therefore, when BFM#2 b0 is turned ON by the programmable controlier, the instruction
of the LD Y440 instruction in the PGU also goes ON.
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Block designation signals

Block numbers 0 to 99 can be selected by using the instruction given below.

M8000
}»——H—-———lT o /Ko [ko [Do [k 1 |Do-Bm#o
D 0=0%99
BFM Unitnum- BFM  Transfer Transfer
write ber 0 #0 source  points
data

Elements K, H, KnX, KnY, KnM, KnS, T, C, D, V, Z, etc. are used as transfer source data. Index gqualifica-
tion is also possible. (See page 132.)

Start, and stop mode signals

The following start, and stop mode signals are supported by the PGU:

(Start/stop) (Multi-axis synchronizing signals)
° BFM#1 b2 = ON

Stop BFM# 1 b4 L . . .
i This signal automatically sets in the wait

[
READY BFM# 3 b5 ( N

fions, such as DRV and DRVC. And then,

Start BFM# 1 b3 mand is given or a DOG signal of the PGU

is input, driving staris and BFM#3 b2 is

state before execution of drive instruc-

BFM#3 b2 goes ON. When a start com-

Positioning operation

See page 125 for details.

{Conditions required for stariing)

Temporary stop

turned OFF.

* BFM#1 b2 = OFF

This signal does not set in the wait state
before execution of drive instructions,

such as DRV and DRVC.

(1) Start command: BFM#1 b3 = OFF to ON

(2) M code OFF command: BFM#1 b5 = ON

BFM# 1 Timer Wait In- END Instruc-
Modes Wait Wait Execuiing stantaneous In- tion Wait
2 b1 b 0O struction fon Wai
PGU mode (1) *1 (1) and (2) Automatically Proceeds auto- 4]
starts after drive | matically to the
ot | OFf is completed. next step.
(1) when transfer prohibition M1083 is
ON.
Stepping (1) *1 (1) and (2) Program steps are processed in order when a
mode OFE ON start command is given
Start commands are ignored during instruction execution. M103 turns ON.
Loop mode (1) *1 (2) *2 Automatically starts | Proceeds auto- (1)
— | ON OFF after drive is com- | matically to the
pleted. next step
Continue (1) *1 (2) *2 Automatically starts | Proceeds auto- Proceeds auto-
mode ON ON after drive is com- | matically to the matically to the
pleted next step. next designated
block.
*1 When a start command is sent to the PGU, the M codes are automatically turned OFF in the PGU.
*2 Start is automatically performed by an M code OFF command. (See page 130.)
(Note) Starting by a DOG input is enabled only when BFM#1 b8 is ON.

-19 ~




M-code signal ............ BFM#5

Generally, other machine operations (e.g. tool change, drill) are operaied together with the position-

ing operation.

Thus, an M-code is set within the PGU to inform the PC which auxiliary machine to operate. 64 max.

kinds can be transmiited.

It the instruction WAIT MXX or SET MXX (XX = 0 to 77, octal) is driven inside the PGU.

BFM#5 b7 to b0 are operated as shown below:

5 3 |
Example: M53 1 ’ 0 ‘ 1 0 l 1 ] 1
~
0 1 l 0 l 1 0 0 ] ! ] !

BIN conversion

BFM#5 01011}1[0{1]o¥1

oCT

BCD

BIN

» Since M codes use ocial
notation of 0 to 77, data 0 o
77 which exclude numbers 8
and 9 out of 0 to 255, when
expressed in decimals, in
BFM#5 is valid,

The sequence program shown on the following page enables the operations shown below.

M217 (M-code ON)
M codeXX

M205 (M-code OFF) é %/

M3XX

< The M code ON signal given

by the WAIT (WAIT MO) in-
struction of the PGU is auio-
matically reset by a start
command.

° M300 to M377 are operated

when any one of them is
switched. (Those with num-
bers 8 or 9 do not operaie.)

Positioning
operation

WAIT M3 SET M4

M-code WITH
output

AFTER MODE and WITH MODE

Positioning
operation AFTER MODE

WAIT M1 WAIT M2 Use WAIT M instructions between successive
M-code positioning instructions,
ouiput
\/ WITH MODE
AFTER

Use a SET M instruction when the succeeding
positioning instruction is executed during an M-
code output.

A WAIT M instruction is an instruction to wait for a start command (in the loop or continue mode,
it is also started by an M code OFF command), and a SET M instruction is an instantaneous
instruction. Both can be used alone or in combination,
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Recommended sequence examples
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M8000 FNC 12
I | mov | kixoto | Do | (X013 t0 X010) » D 0
M8000 ~ FENC 79 ]
¥ Block designation
I | To |[Ko |Ko |po | kK1 | Do-DBFM#O
¥ Continue Loop V200
i BFM#1 b7 b6 b5 b4 b3 b2 b1 b0
M8000
" Loop V201 Outout | Inout | M code Multi-axis Continue
! = tran;)fer tranpsfer OFF Stop Stert | synchroniz-
M8000 Mult-axis ing Loop | Step
synchronization
A @ PC M207  M208  M205  M204  M203  M202  M201 M200
BFM#3 b7 b6 b5 b4 b3 b2 Bt b0
It M203
M code Remaining = Synchroniz |MANU | Block
Stah;%ooo H ON Error | READY | 4/ive wait ingwait | AL | end
- euense Aizoe PG M217  M216  M215  M214  M213  M2i2  M211 M210
MaoooOt ot
i utput transfer @
Stop
0 M204
M8000 FNC 78 ,
I | FROM [ K o [ K3 |KkeM2i0 | K 1 | BFMA 3(b 7t0b 0) - (M21710 M210) *1
RUN monitor FNC 79 r"‘_‘]
— 7o [Ko [kt Jremeo | k1 | (207 to M200) - BFMEI(B7 o b0) %2
FNC 78
MoodeON 1 FROM [K o | K5 [kemeo | K 1 | BFM# 5(Mcode) - (M227 to M220)
M217 FNC 41
1 | M code is decoded to M300 to M377 by corresponding
i ] DECO ‘ M220 l M300 [ K7 { to the octal number.
M301 Aux. machine drive . .
A— @ > 1T WAIT M53 or SET M53 is driven
M code OFF Aux by the PGM,. MC.353 of the P'C. is
hi operated, which is used for driving
SET | Ma20s machine :
number 1 an aux. machine.
Aux. machine operation completion signal R R
e An M code OFF command is driven
when the aux. machine operation
to is completed.
M377 ine dri .
@ Aux. machine drive » Then, the M code ON signal goes
M code OFF OFF inthe PGU, and the b contact
Aux. of M217 resets M205.
SET | M205 | machine
A o number 63 - See page 134 for applicable PC
UX. macnine operation compietion signa .
versions.
M code ON
M217
I { RST t M205 l M code OFF command M205 is reset.




2.3 Initial Parameter Settings

2.3.1 Setting units

It is necessary to set the following parameters in the FX-1GM PGU:

The F2-30TP teaching panel has been factory-set with standard values.

When transferring them to the PGU, it may be necessary to change some of them, depending on
which type of machineg is used.

System unit setting.
UNIT

Recommended s
modes

UNIT SCALE
ORDER

When using the machine
system unit or composite
system unii, it is also
necessary to set PARA1
and PARA2.

Pulse rate

PULSE/REV

Feed rate

MOVEMENT/REV

Setiing-1 (factory setling)
Programming is made on the basis of the number of pulses (PLS). This is called the
*motor system unit’.

Setting-0

This setting is used when entering the position command on the basis of mm, deg., inch,
etc. This is called the "machine system unit".

Setting-2

This setting is used when entering the position command on the basis of the machine
system unit and the speed command on the basis of the motor system unit. This is called
the "composite system unit".

Setting required | Invalid Setting required

mm, deg, inch PLS mm,deg, inch
cm/min, deg/min | PLS/sec PLS/sec
inch/min

Select the appropriate parameter value from the following table:

10° 108
10 10 " 10 2 102
10 2 10 2 10 2 10!

A A
10 102 10 4 / 100
|-
1/10inch=2.54mm /
ADR K1000 means 10 mm. ADR K1000 means

10,000 pulses.
Set the pulse rate to be the number of pulses required to be sent to the motor driver DRU

to drive the motor 1 revolution. The following range is permitted:

A = 1 to 65,535 PLS/REV 2000 (faciory setting)

The actual machine movement is often driven by gears and screw shafts. The final
movement distance for 1 motor revolution should be the value of this parameter. i the
value entered is in mm, then the system unit will be in mm (see page 131).

B = 110 999,999 um/REV
1 to 999,999 mdeg./REV
1 t0 999,999 x 10 "¢ inch/REV

PARA number 1 and number 2 are valid only for the machine system unit and composite
system unit. They are ignored when the motor system unit is used,

2000 (factory setting)
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2.3.2 Speed and acceleration times

Set the following speeds and acceleration/deceleration times within the specified ranges:

The max. speed parameter is the ultimate max. operating speed regardless of any other instruction
or settings. However, operations may be changed to a lower speed by an SPD instruction or if the
movement distance is too short for full acceleration to this max. speed.

Set the max. speed within the following ranges:

* Machine system ..... 1 to 153,000 (ecm/min., 10 deg./min., inch/min.)

* Motor system and composite system ....... 10 to 100,000 (PLS/sec.)

{When using the machine sysiem unit, 10 to 100,000 100,000 PLS/sec.
PLS/sec must be used.) (factory setiing)

Max. speed
MAX SPEED

Read the Note at the bottomn of page 131 and avoid setting values too high.

Set the operating speed for JOG (+), JOG (-) of the manual forward/reverse operations
{or FWD/RVS input of the PGU) on the teaching panel. The permitted range is the same
as that of the MAX SPEED parameter.

Manual JOG speed
JOG SPEED

10,000 PLS/sec.
{faciory setting)

Stepper motors suffer from high resonance peaks at low pulse rates. To avoid chattering
caused by this, set the bias speed so that the low pulse rate region can be skipped.

* Machine system ...... 0 to 15,300 (cm/min., 10 deg./min., inch/min.)
Bias speed

BIAS SPEED

* Motor system and composite system ...... 0 to 10,000 (PLS/sec.)

0 PLS/sec.
(factory setting)

This is the operating speed when DRV ZRN is executed in either AUTO or MANUAL. The
permitted range is same as that of the MAX SPEED parameter.

Home position return speed
ZERO RETURN SPEED

50,000 PLS/sec.
(factory setting)

The home position return has 2 speed levels, Operation is at ZERO RETURN SPEED
first. When the DOG switch is detected, it decelerates to CREEP SPEED. Set in the
following ranges

* Machine system ...... 0 to 15,300 (cm/min. x 10 deg./min. inch/min.)

Creep speed
CREEP SPEED

* Motor system and composite sysiem ...... 10 to 10,000 (PLS/sec.)

1,000 PLS/sec.
{factory setiing)

Set the acceleration/decelera-

Acceleration/decelerati
on times

ACCELERATE/DECEL
ERATE TIMES

tion time within the range from
50 msec to 5,000 msec.

Actual acceleration time

H PARA number 4
The acceleration/deceleration ‘ . Max, speed
times will vary, depending on 1 I N
the actual operating speed.  pARA number § | 5 ‘ {
_lf the bias speed . o b})—erégn—gvs;;e.d~ N
Is set : by usingan SPD |
instruction .
[ !
1,000 PLS/sec. . '
(factory setling) j g“‘“
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2.3.3 Compensation for mechanical failings

The following parameters apply to all instructions in the program:

Home position address
ZERO ADDRESS

Backlash compensation

BACKLASH

Travel distance compensation
POSITION BIAS

All absolute DRV instructions in the program will use this point as the reference position.
Normally, this is zero, but sometimes it may be more convenient to set this to some other
value: range: 0 to = 999,989, Unit based on PARA number 3 (Unit Scale).

0 (factory setiing)

The backlash compensation amount can be set in the following ranges:

* Machine system and composite system ...... 0 to 85,535 (pm, mdeg., x 10 ' m inch)
* Motor system ...... 0 to 65,5635 (PLS)
0 (factory setting)

When changing the direction during automatic operations, mechanical backlash in the
gears can cause positioning errors.

Compensate by adding an extra movement distance whenever the direction is changed.
This distance is to be specified in this parameter.

[ Motor side l [> Forward Backward <:] ! Meotor side t

Machine side Machine side

l&———z‘; Backlash Backlash <—3]

The bias value can be set within the following range:

* Machine system and composite system ...... 0 to = 65,535 (um, mdeg., x 10~ m inch)
* Motor system ...... 0 to = 65,535 (PLS)
0 {facliory setling)

This bias adds an exira position amount to all ADR instructions. Normally, this is zero
but it can be changed depending on mechanical requirements.

2.3.4 Positioning time limit

Error judgment time

ERROR TIME

Set the positioning completion determination time within the range from 0 to 5,000 msec.

5,000 msec
{faciory setling)

An error is output when the time between the pulse transmission completion and the
SERVO END signal going ON is greater than allowed by this parameter.

In the case of the stepping motor, keep the SERVO END input turned ON at all times.
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2.3.5 Machine home position return

Since the machine home position return is concerned with various parameters as shown below,
always be sure to execute the setting correctly.

The number of zero-point signal (PGO) counts during machine home position return can
be set within the range from 0 to 255. If PGO is not available, set this parameter o zero.
: PARA number 20 Home
Down counts to HOME Acceleration/ e
s decel . : position return speed
position 10 counis eceleration times .
- PARA number 18 Home

(factory setting) : position return direction

Initial position

€

ZERO SIGNAL COUNT

PARA number 21
Creep speed

PARA number 18

It ' When the initial position is within the DOG switch
Home position address

. ONrange, home position return is executed after
. automatic forwarding to outside the DOG ON
. region. (See page 11.)

Z A

Near-point DOG signal ON

Adjust the position of the DOG

Backward limit input OFF " PABA number 22 switch so itis almost at the center.
- Count down to HOME Co
PARA number 12 Thls example = I Do OFF
LSR limit switch logic .| Zero-point signal N
The deviation counter CLEAR signal is output to {j\ L?\\ lj\\ <
DRU at this point. The HOME position return Count Count Count ON

completion signal M101 status also changes.

The count start logic of the DOG switch can be changed.

Count start logic
COUNT START

OFF to ON

Turns ON at the HOME position return completion
in the AUTO mode.

Turns OFF when the mode is switched from AUTO
to MANUAL.

ON to OFF

OFF to ON Turns ON at HOME position return completion
regardless of the mode. Remains in the ON state
until the power is turned OFF.

OFF to ON See the above figure for settings "0" and *2° and
the following figure for settings *1* and *3".

Acceleration/ PARA number 20 Home position return speed
deceleration times

PARA numbe&

Creep speed

- PARA number 18 Home position return direction

PARA number 19

Home position address EDece[eration start

\X d
Manual forward drive is A Set PARA number 22 at 0
necessary when the initial : for a stepping motor which
position is within this area. : Near-point signal ON does not issue a zero-point

\ ) signal output.

‘Adjust the near-point signal reset point

Backward limit input OFF W;so it is located almost at the center.
PARA number 12 é"_%"e"
LSR limit switch logic : : . Zero-point signal OFF

Count {once if PARA number 22 is setto 1)
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2.3.6 Setiing of the operating mode

The following parameters are used to set the logic of each signal:

Pulse output type
TYPE

Pulse logic

LOGIC

Setting "1" (type-A) (factory setiing)
PGU output FP is for forward pulse and RP is for reverse pulse.

Setting "0" (iype-B)
FP signals how far to move and RP determines the direction. (see following table).

Setting "1" (nhegative logic) (factory setting)
The pulse waveforms designated with PARA number 9 mentioned above are as shown
below.

Setting "0" (positive logic)
The etffects are shown in the following table.

The LED on the PGU is lit when the pulse
waveform is at level L (transistor ON).

PLS {%%[OFE%U%

ON

OFF
R R
0N
OFF
ON

OFF ON

SIGN
Forward Reverse

Rotating direction setting
DIRECTION

Home position return direc-
tion

ZERO DIRECTION

LSF and LSR logic
LIMIT SWITCH

The initial preset values
of PARA numbers 11,12,
and 18 are as shown on
the right.

LSR

Machine home positio

Setiting "0" (faciory setling)

Increases the current address register within the PGU when a forward pulse is output,
and decreases it when a reverse pulse is output.

Setting 1"

Increases the current address register within the PGU when a reverse pulse is output,
and decreases when a forward pulse is output.

Setﬁng "OH, now
Moves in a direction so that the current address register is increased.

Setting "1, "3" (factory setting)
Moves in a direction so that the current address register is decreased.

Setting "0" "1"
Data input time from the digital switch is 8 msec/digit.

Setting "2" "3"
64 msec/digit. See page 136 for details.

Setting "1" (faciory seiting)
Emergency stop unless both LSF and LSR are ON.

Setting "0"
Emergency stop unless both LSF and LSR are OFF.

Machine home position
return direction
OFF | ON ON OFF LSF

>

Kﬂeverseé———— e Forward
Address decrement Address increment
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Block designation
BLOCK 0 only General | General |General |General |READY |General |General
purpose |purpose |purpose |purpose purpose | purpose
0to9 DSW
O] ;
See page 31 for the block (DSW) ! ! f f ! input
number setting using the 0to 99
digital switches (DSW). (DSW) t ! M M ) f !
01099 1 ? General | General 1 ? General
(factory setling) (BFM) purpose | purpose purpose
0 only @ | ©@ 1 ! 1 1 t
O0to 9 DsSW
aw | @ | @ [ 1 1 t
01099 General | General General
(BFM) @) ®) purpose | purpose t t purpose
0 only General
purpose ©) f f f f f
0to9 DSW
(DSW) T (3) T (1) T T input
0to 99
0SW) 1 @ | o | ! 1 1
0to 98 1 (3) General | General 1 A General
(BFM) purpose | purpose ! purpose
0 only General
@ | rpose i 1 t T f
Oto 8 Dsw
o | @ | tol @ |t (I e
0to 99
DSW) @ 1 ) M 1 1 1
0to 99 @) ? General | General 1 7 General
(BFM) purpose | purpose purpose
(1) Dedicated for digit designation by the digital switches (DSW). \ See PARA
(2) Block end (BFM#3, b0) is output to Y2. number 16,

(3) Error detection (BFM#3, b8) is output to Y3.

Seiting "0"
(factory setting)

READY (BFM#3, b5) is output to Y6 output of PGU,

Setting "1" Y6 can be used for general purposes.

Setting of PGU output Y6
READY

Setting "2" Y6 is reserved automatically for the reading of the digital switch
connected to the PGU for such purposes as block and external address

assignments (see page 123).

. . M102is resetby a

A deceleration stop is not performed.

STOP mode STOP command.
When restanted after a deceleration stop, an operation drive is ex-

STOP ecuted for the remaining distance. (A START command is T
needed.) ..... Remaining drive
After a deceleration stop, the remaining distance is ignored and
the operation proceeds to the next step. So, a START command
is not needed. ..... Remaining discontinue
After a deceleration stop, the remaining distance is ignored and gzi%tggci S,Jr?tzgom'
the operation proceeds to the END step. ..... END return CONT mod%
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2.3.7 Aux, relays

M110 to M117 and M120 to M127 auwx. relays (16 points in all) are prepared in the PGU, which can
be freely utilized by the user.

The following special aux. relays (except for M103) can only be read, as they are reserved and driven

automatically by the PGU.

BFM#4 bO

BFM#4 b

BFM#4 b2

BFM#4 b3

BFM#4

BFM#2

This is active at all times in the AUTO mode if an srror has not been generated.
This is used to forcibly drive various coil instructions which are driven by contacis.
{see page 126).

In the AUTO mode, M101 is set and held when DRV ZRN is completed. It is only reset
when the mode is switched to MANUAL or the power is turned OFF,

Therefore, this can be used so that home reset only occurs 1 time (see page 45).

However, when the PARA number 23 setting is "2° or "3", M101 is turned ON by the
machine home position return regardiess of the operating mode, and the operation status
is held even after AUTO mode is canceled.

M102 is ON when a start pulse is received in the AUTO mode, and is reset by the STOP
input (BFM#1 b4 signal sent from input terminal of the PGU or the programmable
controller).

M102 may serve as the signal to acknowledge that a start command has already been
entered,

When M103 is driven, execution of the succeeding steps (excluding BLK inst) are
prohibited anywhere in the program.

1-step transfer is executed each time the START command is applied (see page 50).

This is valid when both BFM#1 b0 and b1 are OFF. [f BFM#1 b0 is ON and b1 is OFF,
M103 is operated and a similar stepping operation is performed.

These are used as general outputs to programmable controllers.
When M110 to M117 are turned ON and OFF, BFM#4 b8 to b15 go ON and OFF.

These are used as general inputs from programmable controllers,

When BFM#2 b0 1o b4 and b8 to b15 are turned ON and OFF, Y440 to Y444 and M120
to M127 go ON and OFF.
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in the previous sections, the 1/O signals and the parameters of the pulse output unit (PGU) were
explained.

This section explains how the PGU is controlled.

Program instructions and parameters are both entered by using the teaching panel.

The instructions come in the format “Instruction + Element symbol + Daia (element number, etc.)",
"Instruction + Element symbol", or the instruction alone,.

This section gives details about each instruction (see Section 7 for summarized definitions).

IMPORTANT
Program Operations

Instructions in the program are executed sequentially step by step. The succeeding step is not
executed until the preceding step is fully completed. Be sure that you understand the difference
between this and the cyclic operations of the programmable controller,

The program is divided into blocks. Each block can be an individual routine, and execution is selected
by either a numeric switch input or by the programmable controller,

If neither is used, block zero will be executed.
Note that some of the instructions involve waiting.

Program execution does not continue uniil the appropriate conditions have been met. For example,
a WAIT instruction requires a start input signal.

Others are instantaneous when the execution time is indicated.
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3.1 Basic Instructions
3.1.1 Block designation instructions
BLOCK Relevant elements:
BLK
Start of sub-program (1) KO to K99 (from the programmable controller)
(2) KO to K99 (from a numeric switch)
Execution time:
Instantaneous progressing type
1) 1 msec orless  2) DSW read time See page 136.
END
END Relevant elements:

End of sub-program None

Execution time:

Waiting type (walits for a start input signal).

Designation from the programmable coniroller

(Program on the PC)

When the parameter number 14 setting is "3", "7", "11", or "15", block numbers of 100 divisions or

less are designated as KO to K98,

H—{Tom| Ko [ ko | Kkee | K1 |

Y

— Block designation by programmable controller

T

’KO}KO[KO]I‘H]

(PGU programming)

When the block designation input turns ON,
K99 is written to BFM#0. To transfer KO when
the designation input turns OFF, program the
ladder indicated by the broken line.

| BLKKO

If no block is desig- Block-0 program

nated, it is regarded as END
ways be sure to BLK K 1

prepare a BLK KO pro-

BLK KO. Therefore, al-

a start signal and a block
number input are required.

gram. Block-1 program j
Lot i e e e e d
END
i Initially, when power is E
1 switched ON in the AUTO to
: mode, the last END instruc- 1
¢ tion is executed. Therefore,
' : BLKK 99

Block-99 program

e e e o i -
END
:‘ ““““““““““““““““ -
! Be sure to restrict the ! L Sub-routine program l
) size of the program from !
iy BLK KO to the beginning |
| of the sub-routine pro- I~ Less than 2000 ——|
i gram to a range from O to |
1 1,999 steps. : Parameter numbers
R o 0to23

Typical instructions in each block are as
follows:

1)

Speed instructions

Not needed when the operation is per-
formed ai parameter speed.

Address instructions

Designate travel distances by relative
and absolute addresses.

Drive instructions

Operation execution instructions.

Wait instructions

Designate the waiting time to start the
next operation, or an instruction to wait
for a START command.

The above completes 1 operation. A group
of operations completes 1 program block.
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Designation by numeric switch

When the PARA number 14 setting is "1", "2%, "8", "6", "9", "10", "13", or "14", block numbers of 100
divisions or less are designated as KO to K99.

It is possible to connect DSW#1 to #6 by using the general-purpose inputs (X0 to X3) and the
general-purpose outputs (YO to Y5) of the PGU (see below).

When the setting value of parameter number 14 is "1%,"5","9", or "13", 1 digit (DSW#8) is used. [f
the setting value is "2","6","10", or "14", 2 digits (DSW#86 and #5) are used.

# 6 1-digit input
g When the BLK instruction is executed, the general purpose output Y5 is turned
@g ON automatically, and the setting value (for instance, "8") of DSW#6 is read,
thus executing BLK K8.
10°
# & #5S 2-digit input
@E When the BLK instruction is execuied, the general purpose outpuis Y5 and Y4
S are turned ON sequentially, and the setting values (for instance, "87") of
DSW#6 and #5 are read, thus executing BLK K87.
ol 100

Digital switch connection example

2 [ B

M3 b — == ﬁxo|~- x1F-—{x2]—{x3]—

i Input

‘ photo-
/ 24 coupler
. i

Type FX-1GM PGU

-

X3
The following types of digital switches to which diodes can be externally mounted are commercially available:

SDG4101DX (FUJISOKU) , 31J52M (JAE) , A7AS-207 (TATEISHI)

\. J
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3.1.2 Speed instruction

sPD SPEED

Speed designation

(When the relevant element is K)

Relevant elements:
(1) K10 to K100,000 or KO (motor system or composite system)
(2) Ki to K153,000 or KO (machine system)

(38) X70 to X77 The setting of (1) applies to the motor system and the composi
tesystem. Setting of (2) applies to the machine system.

(4) X1 to X654,321

Execution time:

Instantaneous progressing type

(1),(2) 1 msec or less

(3) 1 programmable controller operation cycle or less
(4) DSW read time See page 136.

This instruction is programmed within each block when the motor must be operated at a speed less
than the max. motor speed set by parameter number 4,

When SPD K1,000 is designated with the unit parameter number 0 {o 1 (motor system), for instance,
the speed will be 1,000 PLS/sec.

If the SPD instruction is not programmed, the motor will be operated at the max. speed as set by

parameter number 4.

The SPD instruction is only effective when it is less than the max. speed parameter,

Parameter
number 4 or
SPD instruction

— Speed

A

¢ The acceleration/deceleration times are determined by parameter num-
ber 8.

e lfthe movement distance is too short, the motor may decelerate without
reaching max. speed.

° The contents of max. speed setting register MSR will be changed each

From parameter number 4

time the SPD instruction or BLK instruction is executed, and all opera-
tions are performed in accordance with these values.

At power ON or BLK
instruction execution

During SPD instruction execution

Parameter number 6

Max. speed
setting
regisier

MSR

°* The motor speed will not become lower than the bias speed of
parameter number 6.

° The motor speed will not become higher than the max. speed of
parameter number 4.

° Page 134 gives details about the applicable versions of the F2-30TP,

{When the relevant element is X)

X70 to X77: Setting of BFM#25 to #10 written from a programmable controller designates the
speed. For example, X70 is designaied by the setting of BFM#11 and #10.

—————{pT10[Ko |K1o [D10o [K1 | (D11,D10) = BFM (11, #10)

#25,#24

#23,#22

#21,#20 #19,#18 #17,#16 #15,#14 #13,#12

X1 to X654,321: Speed is designated by digital switches. The connecting method is as shown on
the previous page. By designating digit numbers, seiting values of such designated
digital switches can be used. (Digit designations and scaling are done like the EXT
instruction given on the next page.)
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3.1.3

ADR

Address designation instructions

ADDRESS
Designation of position

Relevant elements:
= 0 to 998,999 (absolute addresses)
KO to K999,999 (relative addresses)

Execution time:
Instantaneous progressing type (1 msec or less)

» The element symbol may be +(plus)/—(minus), or K, depending on whether the position
address is absolute or relative.

This value indicates the target position or the movement distance for the execution with the DRV
instruction. Its unit will be determined by unit parameter number 3.

EXT

EXTERNAL

Designation of an ex-
ternal address

Relevant elements:
Absolute addressing

1) = 11t0 654,321 2) = 70t0 77
Relative addressing

3) K1 to K854,321 4) K70 to K77

Execution time:
1) and 3) DSW read time See page 136.
2) and 4) 1 programmable controller operation cycle

{Designation with digital swiiches)

* In the above ADR instruction, the position is designated immediately by the constant within
the instruction.

However, if the EXT instruction is used, it is possible to designate the position by using the
digital switch (DSW#6 1o #1) (see page 31) connected to the general-purpose input of the PGU.

(The setting unit depends upon the value of parameter number 3.)

However, digits #6 and #5 cannot be used with the EXT instruction when DSW#86 or #5 is being
used for the designation of the block.

> The relevant element number dictates which digital switch is used. The digits of this number
should be in consecutive descending order.

Digital switch (DSW)

# 6 #5 #4 43

# 2

When the setting values of the digital switch are as
shown above, the actual address designations will be as

I [ [ f
Y5 Y4 Y3 Y 2

shown on the right.

Y

1

Example 1
4 EXT K321 = ADR K684
1
Example 2
H EXT K32100 = ADR K68400 <«———
45
EE Example 3
‘ EXT K654321 = ADR K927684
Y 0

I *0* is added to the lower digit, scaling is shifted up 1 digit.

¢ Page 134 gives details about the applicable versions of

the

F2-30TP.

¢ Other valid examples include plural address instructions
such as EXT K654 and EXT K321.

(Designations from the buffer)

BFM#25 to #10 are used to designate 70 to 77 as the SPD instruction given on the previous page.
The contents of designation determine the addresses, and the setting units are determined according

to parameter number 3 setting "0" to "3".
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3.1.4 Register control instruction

SET SET Felevant elements:
Setting of registers = 0 to 999,999 (setting of current value registers)
RAD (setting of return address HOME position register)

Execution time:
Instantaneous progressing type (1 msec or less)

SET instructions may be also used for relevant elemenis such as Y, M, etc. (see pages 42 and 43)
This section describes =, RAD only.

(SET RAD instruction)

When this instruction is executed, the current position of the machine during execution is set to the
RAD register (return address register).

With this step, it is possible to drive to the general return position by using the DRV RAD instruction.
(SET = 0 to 999,999 insiruction)

When this instruction is executed, the contents of the current value register within the PGU are
changed to the data designated by the SET instruction.

For instance, when a fixed lengih feed-out conirol is executed, it is possible to return the current
value to "0" by a SET +0 (or SET -0) instruction each time the desired dimension feed-out is
completed.

4 N

General description of internal registers

ADR instruction Setting value General home Max. speed
register position setting register
______—% H
EXT instruction SVR register RAD MSR

DRV instruction

Pulse i Parameter SPD
generation number 4 instruction
7

¢ DRV RAD
circuit
+2,147,483,647
(pulse conversion)

Up/down count Current value Timer register
register CVR TMR
I
Parameter
number 19 =0 to 999,999

Subtraction clock  TMR instruction

+0 to 999,999 Machine home SBET instruction
position return

Other registers used in instructions such as DRVC and VCH are stored in the programmable
controller because the data received is from the programmable controller.

. J
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3.1.5 Dedicated instruction for waiting

WAIT WAIT Relevant elements:
Waiting for a start MO to M77 (octal) (MO need not be designated.)
command

Execution time:
Waiting type (Waits for a start signal.)

WAIT MO to WAIT M77 instructions are the same as SET MO to SET M77 instructions (see page 43),
in that they are used for the generation of M-codes (see page 20).

A SET M instruction is an instantaneous progressing type instruction, whereas a WAIT M instruction
is a waiting type (waiting for a start signal).

WAIT MO may be also described simply as "WAIT",

WAIT M and SET M instructions, except for WAIT MO, will not be executed uniess the M-code ON
signal (BFM#3 b7) is turned OFF.

These instructions are valid while the equipment is used in combination with the programmable
controller. However, a WAIT (MO) instruction is valid as a dedicated instruction for waiting even when
the PGU is used independently.

When this instruction is executed, M-code data BFM#5 is operated. M-code ON signal BFM#3
b7 is turned ON.

After WAIT M1 to M77, SET MO to M77 instructions will not be executed unless the M-code ON
signal BFM#3 b7 has been turned OFF by the M-code OFF command BFM#1 b5 (waiting state).

A WAIT MO instruction may simply be given
as WAIT (omitting MO).

{Notes)

(1) Forinstructions of a waiting nature, such as WAIT, END, etc., operations are moved io the next
program siep by a start signal.

Start signals are valid when switching from OFF to ON. The next start cannot be executed if it
stays ON.

(2) Inthe LOOP or CONT mode, an M code OFF command causes the operation to move to the
next step. The M code ON signal by WAIT MO is turned OFF by a START command.

TMR TIMER Relevant elements:
Pause instruction KO to K9,999 (unit: 10 msec)

Execution time:
Waiting type (Timer wait)

It TMR K100 is used, for instance, the operation proceeds to the succeeding program step after
waiting 1 sec.

The waiting time is defined as 1/100 of the designated data 0 to 9,999.
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3.1.6 Drive execution insiruction

DRV DRIVE Relevant elements:
Fixed speed drive instruction 1) ZRN Machine home position return
2) RAD General home position return
3) = Relative drive
4) ABS 1 to 9,989 Absolute drive
8) ROT Rotary table drive

Execution lime:
Waiting type (Indefinite until motor positioning is completed.)

Example of relative drive
The relative addresses such as ADR, K, EXT K, etc. are valid for the drive command DRV =,

ADR =z instruction, EXT = instruction, etc. are also regarded as ADR K, EXT K, etc. respectively when
DRV = is used.

Machine General Initial position Try Operation sieps

home position return position

! : : : (1) to (6).
(D Machinle home potsition return ! ! .
| = Wa;ﬁng’“ sec.) Waiting for start
(2) 500 | (3) 1,500 %(4) 1,500 7
f
(6) RAD position return (5) 1,000
&
Waiting (1 sec.)
0 BLK K 0 Block-0 start
(1) 1 DRV ZRN Machine home return (ZERO RETURN)
(2 SPD K 8,000 ) | Omitted if parameter speed is used.
3 ADR K 500 Steps 2 and 3 are interchangeable.
2) 4 DRV +
5 SET RAD Sets the general return position to 500. (Note)
8 ADR K 1,500
3) 7 DRV + Movement to point a
8 TMR K 100 Waiting for 1 sec.
& (Step 6 data is used for the next ADR Ki500 instruction.).
(4) 9 DRV + Movement from point a to point b
10 WAIT
i1 ADR K 1,000 Waiting for 1 sec.
(5) i2 DRV - Movement form point b to point ¢
13 TMR K 100
(6) 14 DRV RAD General return
15 END Completion of block 0

Note: The absolute address of the machine home position is determined by the home position address parameter
number 19. If itis 0, the general return is written as +500 in the general return position register.

If there is no program in step 3 and step 4, the general return position becomes equal to the machine home
position, which mean the contents in the return address register will become 0 (when PARA number 19 is "0").
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DRV ZRN

When this instruction is executed, home return is executed to the machine home position in
accordance with the procedure described on page 25.

This position is normally the position with an absolute address of 0 (set by parameter number 19).

DRV RAD

This drives to the general return position as indicated by the return address RAD register. This differs
from DRV ZRN in that positioning is based on a register and not on the exiernal hardware position
of the DOG switch. Thus, the accuracy of the DRV ZRN is greaier. DRV RAD is a convenient
secondary temporary home position in the work area.

Example of absolute drive
The relative addresses such as ADR =, EXT =, etc. are valid as position addresses.

The ADR K instruction, EXT K instruction, etc. are also regarded as the ADR +, EXT +, etc.
respectively.
ZRN RAD Initial position c b Try operation steps
a
0 +500 ? +2,000  +2,500 +3,500 (1) to (6).

-

{1) Machine home position
I\

[ v Waiting (1 sec.) Waiting for start
(2) 500 =(3) 1,500 j (4) 1,500 ?
i (6) General return | (5) 1,000 i
) A !
Waiting (1 sec.)
{DRV ABS instruction) (DRV ABS n insiruction)
16 BLK K 1 33 BLK K 2
(1) 17 DRV ZRN (1) 34 DRV ZRN
18 SPD K 8,000 35 SPD K 8,000
19 ADR + 500 36 ADR + 500
(2) 20 DRV ABS ) 37 DRV ABS )
21 SET RAD 38 SET RAD
22 ADR + 2,000
(3) 23 DRV ABS (3) 39 DRV ABS 4 4x500
24 TMR K 100 40 TMR K 100
25 ADR + 3,500
(4) 28 DRV ABS (4) 41 DRV ABS 7 7x500
27 WAIT 42 WAIT
28 ADR + 2,500
(5) 29 DRV ABS (5) 43 DRV ABS 5 5x500
30 TMR K 100 44 TMR K 100
(6) 31 DRV RAD (6) 45 DRV RAD
32 END 48 END
DRV ABS n When n is not specified or n = 1, the movement is made to the
absolute address position.

n=1109999 ) . .
Address data is specified by the previous ADR or EXT instruction.

n = 1 need not be designated. In general, when n is specified the target position address will be
n-times the given address.
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3.2 Examples of Operation Controls

DRV ROT

Rotary drive

When executing indexing control of a rotary table, relative drive or absolute drive can be performed
by designating the rotation angle with an ADR or EXT instruction in the same manner as linear
movements.

The use of a DRV ROT instruction will allow a rotational drive automatically with a max. angle of 360°
(see page 123).

Example of rotary control

ADR + is devoted to the designation of the position for a DRV ROT instruction. ADR K, ADR -—are
also regarded as ADR +.

The unit for an ADR instruction as a rotational angle is determined in accordance with the setting
value ("0" to "3") of the parameter number 3. When the setting value is "1", for instance, the setting
unit is 0.1°. With a DRV ROT instruction, ADR + 0 to 3,600 may be valid. (In this case, the value of
parameter number 0 must be set to "0" or "2".)

K90" +30° o . .
If it is necessary to drive in the order of d, f,

a (3) b, 1, and d when the current position is at point
d (as shown on the left), particular care must
be taken with its rotation direction in the case
(2) of a DRV ABS instruction.

+300°_/14) b

When a DRV ROT instruction is used, the
rotation direction is always made so that the

e \ / shortest route will be taken.
Backward Forward

The following example compares them. (The
system unit is 1 in this example.)

&)

(1) \ +150°
Current position
{Combined use of the DRV ABS, DRV {(Use of the DRV ROT instruction)
= instructions)
ADR + 300 ADR + 300
(2) DRV ABS d—e—f (2) DRV ROT d—-e—=1
TMR K 100 TMR K 100
ADR K 90 ] Note 1 ADR + 30 :J Note 2
(3) DRV + f—a-—b (3) DRV ROT f—a-—b
™R K 100 TMR K 100
SET + 30 (Change from 390° {0 30°) ADR + 300
(4) DRV - b—a-—f (4) DRV ROT b—a-—f
SET + 300 (Change from —60° to 300°) TMR K 100
ADR + 150 ADR + 150
(1) DRV ABS f—-e—d (1) DRV ROT f—e—d
WAIT WAIT
Note 1: If ADR +30, DRV ABS are used, then the Note 2: The shortest distance drive is executed from
operatlion is executed in the order of f, e, ¢, and b. address +300 to address +30.
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DRVC

DRVC CHANGE
Multi-stage speed drive

Helevant elements:
1) ABS  Absolute drive
2) = Relative drive

Execution time:
Waiting type (Indefinite until positioning has been completed.)

The mulii-stage speed drive can be executed by using an SPD instruction and position designation
instruction in combination.

Example of a multi-stage speed drive

ADR, EXT instructions are applicable to the designation of the position.

| (1) 1,500 (2) 1,000 (3) 2,500
in this example, ex-
ecute positioning
Speed 3000 : while changing the
' ¢ 2,000 operation speed in
. 1,600
l | areas (1) to (8).
Current position +4,000 Stop position
{(Initial relative drive) {Initial absolute drive)
SPD K 3000 <-——- Note{ -———o— SPD K 3000
ADR K 1500 «— Note2 —» ADR  + 4000 |
DRVC + DRVC ABS
SPD K 2000 ~——os L—— SPD K 2000
Note 3 Note 3
ADR K 1000 ——sf SPD, ADR, and — ADR K 1000
register DCR are
SPD K 1600 ——s! dedicated to DRVC  j—— SPD K 1600
ADR K 2500 —, "structions L ADR K 2500
NOP NOP

Note 1: This instruction is not necessary when driving at a speed designated by parameter

Note 2:

Noie 3:

number 4,

The previous relative address or absolute address is valid to the position data of the DRVC

instruction.

Use DRVC +- instruction or DRVC ABS instruction as appropriate.

Speed changes can be done in up to 8 stages by a series of instructions. In such cases,
however, other instructions cannot be programmed in between.

Only the relative address is valid for the designation of a series of positions after a DRVC

instruction.

Always be sure to program an NOP instruction to indicate the DRVC end (i.e., stop).

A series of these instructions are read in advance by the dedicated register DCR when the
DRVC instruction is execuied, and then the actual operation is executed.

After completing

the operation of the DRVC instruction, the values of the max. speed

setting register (MSR) and setting value register (SVR) are returned to the original values
before the DRVC instruction.
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3.2.1

VCH

Multi-stage speed operation

VELOCITY CHANGE Relevant elements:
Fixed speed change com- 1) X0 to X6 (general-purpose input)
mand 2) Y440 to Y444 (BFM#2 b0 to bd)

Execution time:
Instantaneous progressing type (1 msec or less)

The instruction is used when execution must be done at a desired speed regardless of the movement

distance.
X1 X2 Let's operate A, B,and C
_— l by turning ON the general-
Speed \ purpose inputs X0, X1, and
3000 _—T—\’_‘_K_‘ X2 sequentially.
A ’ 2,000
i l 1 1,600
|
A c

47 BLK K 3
48 SPD K 3,000 | Omitted if parameter speed is used.
49 VCH X 0 | Instantaneous progress regardless of the ON/OFF status of X0.
A 50 SPD K 2,000 | Set the next speed in a special register.
Ly 51 DRV + Drive at speed 3000. Change to 2000 when X0 is ON, and then continue.
— 52 VCH X 1 | Instantaneous progress regardless of the ON/OFF status of X1.
B 53 SPD K 1,600 | Set the next speed in a special register.
| 54 DRV + Drive at speed 2000. Change to 1800 when X1 is ON, and then continue.
— 55 VCH X Instantaneous progress regardless of the ON/OFF status of X2.
C 56 SPD K The last speed command is always "0".
57 DRV + Drive at speed 1800. Change to speed 0 when X2 is ON and then continue.
58 END
Note 1: VCH instruction proceeds to the succeeding step regardless of the inpul state, and executes
DRV = insiruction immediately after reading the SPD instruction data. Then, the operation
wails for an input operation such as X0.
When the input of VCH instruction having been read is turned ON while executing the DRV
= [nstruction, the operation proceeds to the succeeding step after changing to the desired
speed.
Note 2: A, B, C, ... must be a consecutive set of insiructions. Other insiructions cannot be
programmed in between.
Oniy DRV = is valid as the drive instruction, and 0 must be set to the final speed command.
Note 3. After completing the VCH operation, the data of SPD at step 48 is returned to the MSR

register. (If there is no SPD instruction, the speed designated by the parameter becomes
valid.)
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3.2.2 Drive interrupt

INT | INTERRUPT Relevant elemenis:
Drive interrupt by inputs General-purpose inputs
1) X0 to X6 2) KO to K6
BFM#2 3) Y440 to Y444 4) K440 to K444

Execution time:
Instantaneous progressing type (1 msec)or less.

Response times:
1), 2) Approx. 4 msec
3), 4) Approx. 10 msec + operation cycle of programmable controller

{(Relevant elements X and Y)

After an input signal is turned ON, the operation is executed for a designated distance.

X0 = ON
6,000

Start the operation at a speed
Speed T of 3,000, and siop it after a

movement of 6,000 after X0
has been turned ON,

? 3,000

l -
N

Operation with a DRV = instruction

SPD K 3000 <«—— A program is not necessary if the speed has been set by a parameter.
— ADR K 6000 «—— An EXT instruction can also be used. (Absolute address is invalid.)
s INT X 0 X0 to X6 and Y440 to Y444 can be designated
(from the programmable controller BFM #2, see page 102).
> DRV + «—— Only a relative drive instruction (DRV =) is valid.

L— Execute the programming in the sequence shown above. Other instructions cannot be programmed in between,

An INT instruction proceeds to the succeeding DRV instruction immediately whether X0 is ON or
OFF. The relative drive of ADR KB000 is executed after X0 has been turned ON.

(Relevant element K)

When an input signal is turned ON, THE deceleration stop is executed and completed ignoring the
remaining distance.

X 0 = ON
Speed Speed| s L. i
i 4
Set distance Set distance
6,000 6,000
ADR K 8,000 «—— Absolute address can also be used. An EXT instruction can also be used.

— INT K 0 «——— K440 to K444 can also be designated.

L DRV + +—— Absolute drive instruction can also be used.

L___ Execute the programming in the sequence shown above. Other instructions cannot be programmed in between.

Though the relevant element is K, the actual operation is carried out responding to general inputs X0
10 X6 or BFM#2 Y440 to Y444,

o Page 134 gives details about the applicable versions of the F2-30TP.
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3.3

Well-known Instructions

3.3.1

Sequence instructions

As with the programmable controller, there are the following sequence insiructions, all of which are
of the instantaneous progressing type (1 msec or less).

Contact instructions such as LD/LD!, AND/ANI, and OR/ORI are used to drive coil instructions such

as SET/RST and CJ/CJN (see page 126).

LD

AND

OR

ANB

NOP

SET

OR

» Page 134 gives details about the applicable versions of the F2-30TP.

LOAD

Logical operation start
(NO-contact)

AND

Series contact connection
(NO-contact)

OR

Parallel contact connection
(NO-contact)

AND BLOCK
Series connection of circuit block

NO OPERATION

LDl

ANI

ORI

ORB

LOAD INVERSE

Logical operation start
(NC-contact)

AND INVERSE

Series contact connection
(NC-contact)

OR INVERSE

Parallel contact connection
(NC-contact)

OR BLOCK
Parallel connection of circuit block

Relevant elements

(1) XOto X6
(general-purpose inpuf)

(2) YOtoY6
(general-purpose output)

(3) Y4401ioY444
(programmable controller)

(4) Special aux. relays
M100 to M103

(5) General aux. relays
M110 to M127

Non-processing

SET
Qutput holding instruction

RST

RESET
Output holding reset

Instruction not accompanied by
a relevant element

Relevant elements:
YOto Y6
M100 to Mi127

For others, see pages 34, 43.

An OR instruction is used as an addition and subtraction operation instruction as well as a parallel contact connection instruction.

Example 1
ADR +1,000
ADR +2,000 Set value register SVR stores +1,000 +2,000 = +3,000.
OR
Example 2
EXT K654 When the digital switch DSW#654 = 100, set value register SVR stores 100 -400 = -300.
ADR -400 (EXT K designated by a DSW is regarded as a positive number.)
OR
Example 3
EXT K70
EXT Ke54 When BFM#11 and #10 = +500, DSW#654 = 100, and BFM#13 and #12 = 1000,
g?T . +500 +100 = +600 and +800 —1000 = —400. Set value register stores —400.
OR

The above examples show an addition of set values designated by 2 ADR or EXT instructions.
The following additions use OR instructions.
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3.3.2 M-code setting instruction

SET SET Relevant elements:
Output holding instruction MO to M77 (octal)
(For others, see pages 34 and 42.)

Execution time:
Instantaneous progressing type (1 msec or less)

When the SET MXX is driven within the PGU, programmable controller’s input poinis BFM#5 operate
automatically as soon as the WAIT MXX is execuied.

128 B4  (32) (16) 8 (4 2 M
Lol ol [+ o]+ Jo 1 ] [ 1 ] «——— The M-code ON signal and M-
code data are turned OFF ("0")
b7 be b5 b4 b3 b2 bi b0 BFM#3 b7 by an M-code OFF instruction
(BFM#1 b5 = ON).
M-code data BFM#5 (b7 to b0) M-code ON signal

I1f SET M53 or WAIT M53 is driven, for instance, BFM#3 b7 is turned ON
after b0, b2, b4, and b5 are turned ON.

At the programmable coniroller side, each aux. machine is driven in accordance with the M-code
data.

Since, unlike 2 WAIT M instruction, a SET M instruction does not require any start command, it serves
as a convenient instruction to start the succeeding positioning operation (WiTH MODE), while the
programmable controller drives the aux. machine.

(WITH MODE)
SET M 53 SET M53 M-code OFF command

BFM#1 b5 is turned ON,
TMR K 10 Aust. machine d”l'e_\%‘——} S/

ADR K 100

ij: ired \
DRV . Positioning i TMR K10 (as required)

(AFTER MODE)
WAIT M 53 WAIT M35 M-code OFF command

Aux. machine drif_i\g_.—w / BFM#1 b5 is turned ON.,
TMR K 10

ADR K 100 §
DRy Positioning «—7L TMR K10 (as required) \
+ -

&

F

Start command  This command is not required in the
LOOP and CONT modes (see page 19).

Note:  Other SET MO to M77 and WAIT MO to M77 instructions will not be execuied unless the
M-code ON signal BFM#3 b7 has been turned OFF by the M-code OFF command BFM#1
bs (from the programmable controller).

See pages 20 and 130 for the differences beitween SET M and WAIT M instructions.
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3.4 Controlling Program Flow
3.4.1 Jump instructions
LABEL UNCONDITIONAL JUMP .

LAB Step transfer destination Jmp Jump to a designated label Eglteovigtsglemenis.
Execution times:
instantaneous progressing
time (1 msec or less)

CJ CONDITIONAL JUMP CJN | CONDITIONAL JUMP NOT
Jump when the input is Jump when the input is turned
turned ON, OFF.
{Description of operations)
to
LAB K 100 > A jump occurs to a LAB instruction having
to the same number as that designated by the
data of CJ, CJN, and JMP instructions.
LAB K 101 |5
to 515 LAB number must not be used more than once
LD X ) " § throughout the program.
o
B — Q . .
CIN K 101 X le e A LAB instruction may be used before or
cJ K 102 — _ 17 after CJ, CJN, and JMP instructions.
to
(@) L .
JMP K 100 : It may also be used inside or outside the block.
to o It is not necessary to finish at the END of the
LAB K 102 e X same block. Other END instructions in other
blocks are acceptable.
X0 X cJ [ K1 | (Selection of the execution program by general-
X0 X purpose input)
i A1 CJ | K2 _— N
* When the digital switch is not connected io
X0 g X o T Ks the general-purpose input, X0 to X3 may be
o “ used as jump instructions.
I 2
1 i CJ | K4 » The example shown on the left shows a
LAB K1 case in which X0 and X1 are used o sslect
o 1 of 4 different programs.
PROGRAM 1 -
JMP K S » For instance, program 1 is executed when
LAB K 2 both X0 and X1 are turned OFF.
PROGRAM 2 L
JMP K 5
LAB K 3
PROGRAM 3 |
JMP K 5
LAB K 4
PROGRAM 4 N
(JMP K 5)

—LAB K 5—END =
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3.4.2 Sub-routine instructions

CALL

CALL Relevant elements:

Subroutine call KO to K255 ‘
CALL instructions under a CALL instruction can be used up to 15 times.

Execution time:

Instantaneous progressing type (1 msec or less)

RETURN
RET Subroutine return

Machine home General return |nitial position

Relevant elements:
Not necessary

Execution time:
instantaneous progressing type (1 msec or less)

Repeat steps (4) o (7)
at points b1, b2, and b3.

posion __posttion
[ T
i a ? ‘ b1 b2 b3
. %/ . . g . s .
1 {1) Machine home \ .
. position return - Subroutine
! | [ ]'_""—"m‘fi
! @s00 | 7 77 4 4y s00 [
@ | (3) 1000 [ (5) I
. a - (6) 600 ‘
Standard @ \ (7) }
subroutine | !
(@ 2000 T T 5
(10) 4) to ()
(11) 3,000 c
(12) (4) to (7)

Main program

Subroutine program

59 BLK K 4 1,500 LAB K 6
80 CALL K 255 (3)(9)(11)] 1,501 DRV +
61 ADR K 1,000 A 1,502 ADR K 500
A 62 CALL K 6 (4), 1,503 DRV +
—— | 83 ADR K 2,000 | o (8) 1,504 | DRV -
B 64 CALL K 6 1,505 ADR K 600
> 65 ADR K 3,000 ¢ (6)] 1,506 DRV +
C 66 CALL K 6 (7)| 1,507 DRV -
—> | 67 END (8)(10)(12) 1,508 | DRV RAD
1,509 | WAIT
1,510 RET
Siandard program for home position return
1,991 LAB K 255
CALL K255 may be in any block. 1,992 LD M 101
Home return is performed only once and M101 1,003 cJ K 254
is then t N. ’
's then turned O o IMPORTANT (1) 1,894 | DRV | ZRN
Thereafter, this process is jumped.
. 1,995 LAB K 254 4
General return is performed at the end of the
LAB K6 subroutine. (2) 1,996 ADR + 500
1,097 DRV ABS
1,098 SET RAD
1,999 RET

L]

Jump if home positioning has
already been completed.
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3.4.3 Repeat instructions

REPEAT Relevant elements:
RPT Start of the repeat 1) K1 1o Ko999
instruction 2) X70 to X77 (BFM) A value of 0 1o 9,999 is valid.
3) X1 to X6543 (digital switch) } A value of 0 will execute once,

Execution time:
Instantaneous progressing type

1) 1 msec or less
2) 1 programmable controller cycle
3) See page 136.

RPT instructions under a RPT in-
struction can be used up to 15 times.

REPEAT END Relevant elements:
Not necessary

RPE

End of repeat section
Execution time:
Instantaneous progressing time (1 msec or less)

Machine home General return Initial position

osition iti
P pos! I%n 7 a a” Repeat steps (3) to (5) 3 times.

___% X : :
{1) Machine home
position return

A program between an RPT instruction
and an RPE instruction is repeated 1 to

(2) 4 () (4 | 9,999 times.
500 | 30071 600
)
Timer wait 1 sec 100
@y @
[ 3007 800 _ ,
(sy Timer wait 1 sec
100
@ @
! 3001 600 Timer wait 1 sec
l (6) General return (51)"
{ =
100
68 BLK K 5
(1)) 69 CALL K 285 | «—— The subroutine given on page 45 can be used directly.
70 RPT K 3 |+ ltis a command standard program for home position return.
71 WAIT
72 ADR K 300 c
(3)(3)'(3)" 73 DRV + %
74 ADR K 600 23_
OIGEON 75 DRV + _g
76 ADR K 100 e
(5)(5)'(5)" 77 DRV - %;S;
78 TMR K 100 xe
79 RPE —
(6) 80 DRV RAD «——— Set the general return so that it is used by every block. In this
81 END way, the block may be repeated from the general return posi-
tion instead of the last position.

= Page 134 gives details about the applicable versions of the F2-30TP.
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Functions of the teaching panel

The F2-30TP teaching panel (TP) is provided with the following 4 modes:

Program mode

in the program mode, the TP executes program writing, reading, inserting, deleting, and veriiying
(program check with the PGU) in the memory built in the TP.

Parameter mode

In the parameter mode, the TP executes parameter writing, reading, inserting, deleting, and verifying
(parameter check) in the memory built in the TP.

CPU mode

In the CPU mode, it is possible to execute the transfer of programs or parameters between the TP
and the PGU (reading, writing), verifying (comparing), monitoring, testing, etc. with the PGU.

CMT mode

fn the CMT mode, it is possible to execute the transfer (reading, writing) and verifying (comparing)
between the TP and the CMT (Audio cassette tape).

This section explains the TP key operation procedures for all 4 modes described above. These are
summarized in Section 7.

When power is applied to the F2-30TP through the FX-1GM, the following message is displayed.
Press key 1 to work in English characters.

1 E NG L | S H C ARACT -
Initial screen

—47 —



Preparatory Operations

7) Turn ON the PGU power supply.

3) Open the connector cover,

/1) Open the top cover to make
sure the FX-EEPROM-4 is
attached properly.

Turn OFF the protect switch
when writing a program.
Turn the power OFF before
changing a cassetie.

4) Insert

2) Put the F2-30PT-CAB

transmission cable connector\\

here and attach it with a screw.

€]
Mﬁ&@l&@ FZ~3UTP ursums O
BATT
] N ] ) ] 13
5) Connect the GP-80CCB cable.
{when CMT is used)
T T
RO wfRt MS CEL VER  MNT  YST
p OO0 000 00
]
[ €
[(80 T wi | s | veL | ven
s | e
ON esos | eans | &y | ot
LD AND Aty ANt xEY
OFF P I bl
RESET LDt OR o ORE aLx
8 9
56T CaLL RPT CJ END
8) Turn the screen EI T I
. R8T HET HPE CuN CAN
light ON/OFF. PN I R
HOP it LaB e CLR
+ - ABS K
ADR DRY fent 5P0 SI1EP
ZRN RAD ROT [)
Ex1 P TR R{eC} SR
i+)
JOG JOG v SsN GO
+} i~ @

Audio cassetie recorder
{commercially available)

CMT

G99

Sound level Speed
Remote start 6
unavailable N
Black
white | © Rewore
O EAR
\ ﬁ Red Q
O wmec

JT
RWD
STP
PLAY
F.FWD
RCD

i

Connectonly 1 at 1 time.
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8) MANUAL/AUTO STOP

Goes ON when voltage in the TP’s built-in bat-
tery is low. It has a lifelime of approx. & years.
Consult your nearest Mitsubishi representative
for details about battery replacement.

Function key selection indicators.

Keys used for both modes and functions.
When selecting the PROG, PARA, CPU, or CMT
mode, first press the KEY SHIFT key.

Keys used for instructions/elemenis/numeric
values. Automatically selected, depending upon
the key sequence.

Operation keys such as CAN, CLR, STEP, GO,
JOG, 8TOP, SSN, etc.

See page 134 for applicable versions.
Cassetie recorder handling

A 30 min tape allows programs and
parameters to be stored 3 times on
each side.

Set the tape speed to standard and
max. sound level.

Do not submit the unit to shocks or
vibrations during operations.



4.2 About Functions

Functions and overall procedures

Generation of new programs

Use the TP keys to write programs and parameters to the RAM memory built in the TP to execute
reading, correcting, (inserting, deleting, rewriting), verifying, eic.

Changing existing programs

After reading programs from the FX-EEPROM-4 casseite mounted onto the PGU or from the CMT
(audio cassette recorder) to the TP, execute corrections and verification checks as necessary.

Transferring to the PGU for execution

After writing programs from the RAM built in the TP to the FX-EEPROM-4 ROM cassette of the PGU,
perform test operations as necessary.

Storing programs

Programs and parameters in the FX-EEPROM-4 ROM cassetie can be stored in the PGU instead of
the CMT tape cassetie or the TP's RAM memory.

Mode and function directory

All functions (unless otherwise specified) are valid in the MANUAL and AUTO modes.

Functions

Modes INSERT DELETE READ WRITE VERIFY MONITOR TEST
Program Program Program Program Program
KEY insertion deletion reading/ writing/ checking —
SHIFT ||| PROG display rewriting
Error codes
PROGRAM 53 50, 53 52, 53 51, 53 54 (See page 108.)
Reference Parameter Parameter Parameter
KEY parameter reading/ rewriting checking —_—
SHIFT ||| PARA reading - display
Error codes
PARAMETER 121 55 55 86 <+ See page 109, 110,
TP TR TP
KEY +  Read I Write 11 Verify
SHIFT [} cHT — CMT CMT CcMT -
CASSETTE
MAGNETIC TAPE 63 63 64
TP TP — PGU TP PGU opera- | PGU test
KEY t  Read Write Verify tion monitor | MANUAL
SHIFT ||| CRU PGU MANUAL PGU STOP key (PROTECT-OFF)
- (PROTECT-OFF) valid
CENTRAL
PROCESSING UNIT 58 57 58 58 60 to 62
I
CPU TST Functions I
(1) Home position return function (5) Error reset function (See error code pages 108 to 110.)
(2) PGU, TP program simultaneous rewrite function (8) Fixed length feed function
(3) PGU, TP parameter simultaneous rewrite function JOG +, JOG -, STOP keys also valid.
(4) Register rewrite function Y,
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4.3

Batch Deleting of Programs

Program deletion

This section explains the block delete function.

The display shows an instance when the whole

program area is to be deleted.

Program v |PUSH 88N K E Y
KEY deletion O
SHIFT | | PROG mode [

s ET S T EP N O
= Numeric value
2 correction
% Deletion end step number S ET S TEP N-O
K AAAA = 0o 1999 - A A A
[
S Keyed-in numerals —— %
®
5
g AAAA -
_o —
2
'g Numeri.c value
o correction
o Deletion end step numbar A i
< BBBB = 010 1,999 - B B B B
o
é AsB
& A°AAA-—>BBBB
I F O K-G0
A A A A
GO key will not be accepted if A>B, - N QO P
A>1,999, or B>1,998. When deletion has been completed, step A’s instruction

NOP is displayed.

BLK Kaa
CALL K100
to

LAB K100
LD X 0
SET MI103
bl X 0
RST M103
RET

Step Control

Insert a CALL instruction immediately after the BLK instruction in
each program. Write SET and RST instructions for special aux.
relay M103 as the contents of the CALL instruction.

This example shows that M103 is SET when the PGU’s general
input X0 is ON and then transition is prohibited.

Every time a START command is given, the program progresses 1
step.

However, START commands are ignored during a timer wait state
or until the drive operation is completed.
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4.4

Writing a Program

Creating a new program

After deletion of a program, the sieps given in this section will allow you to write a new program.
When the first line of the following sample program is entered, ihe following display appears:

KEY
SHIFT

PROG

been selected.

Program WRITE mode \gﬂ,
WR key should be pressed s
when the PROG mode has

P USH 8 § N

—

K E Y

0

Correction of wrong
operation for instruction
or element

Repeated operation

Correction after pressing
the GO key

S ET S T EP N O
Numeric valus
correction
WRITE start step number s ET § TEP N O
EEEE=0to 1,998 - E E E E
Display instruction of designated step EEEE
Step increment/decrement with STEP - N O P
(+) or STEP (-} key.
‘[—*“ Numeric value — Displays the designated step number
NST A correction EEEE
Numeric data [FE——
- B L K K 0

The step number following EEEE is displayed.

» The following writes the program shown on page 36.

KEY
SHIFT

| BLK

SPD

DRV

DRV

ADR

TMR
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4.5

Reading, Checking, and Searching for a Program

Reading/searching for an instruction

This section describes the procedures for program reading and instruction searching so that correc-
tions may be execuied.

KEY
SHIFT

PROG

Program READ mode .,

Designation of another step number |

RD key should be pressed N

P U S H S 8 N O R I N 8 T

when the PROG mode has
been selected.

Reading the designaied step

Numeric value

correction

READ start step number S ET S T E P N O
AAAA = 010 1,999 - 0
0
- B L K K 0

Display of the instruction for step number

0 when AAAA s O,

Display of the instruction for step number 1

- D RV Z R N

when STEP (+) is selected.

Consecutive instr

Instruction searching

-

uctions are read by repeating STEP (+) or STEP ().

INST

Designation of other instruction

24 Correction of
wrong operation

When the STEP {+) or STEP
(~) key is pressed, step num-
bers before or after can be
displayed.

Numeric data ——
Numeric value L ADR K > 09
500 correction Step number
r— p
7 3
N> A D R K 5 0 0

Displays the step number for a designated instruction

A DR K 5 00
- N O T FOUNPD

The next step number containing this instruction is
searched when the GO key is pressed again. If there is
none, the display above is given.

Note: Pressing the GO key when a step number is displayed reads and displays the corresponding

designated insiruction following that step number.

When a step number is not displayed, the search is made from step zero. Otherwise, it is

made from the current position.
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4.6 Modifying a Program

Program correction

Correction is made based on the idea that the correction point is searched before the appropriate

WR, INS, or DEL operation is selected.

KEY
SHIFT | | PROG Step No.
= _ . . -
Read by step number Search for repeated instructions ’
- Stepincrement/decrement
Reading of
INST desired instruction
DATA
Search by instruction
KEY INST '
SHIFT | | PROG Step No. DATA
Direct access by step number Correction by overwriting
| WR
KEY INST ‘
SHIFT | | PROG StepNo. DATA
Direct access by step number Insertion of a new instruction before the
displayed insiruction
.| NS
KEY
SHIFT | | PROG Step No.
Direct access by step number Deletion of a displayed
instruction
| DEL

struction are automatically decremented.

are all incremented.

Insertion, deletion, and step numbers
There will not be any change in the step number when an instruction is rewritten.
When a deletion is executed, however, the program steps of the program after the deletion in-

When an insertion is executed, the step numbers of the instructions after the inserted instruction
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4.7

Checking a Program

Program checking and error codes

The syntax of programs can be checked automatically in accordance with the following procedure:

KEY
SHIFT

PROG

Wrong instructions and step

e VER
Program verification mode . P RO G CHEOCK
The VER key should be ‘ I F C K-GO
pressed after the PROG
mode has been selected.
P ROG C HECK
If there is no error N O ERRBROR
Error instruction step number Error code
— i B!
A A A A P E 1
If there is an error B L K K 8 0
Error instructions are
read/displayed one after ROG CHEZCK
another, and stop when FI NI 8 HED

there are no more.

Error codes: See page 108.

numbers gre displayed.

Correct as appropriate.

Reverify

PROG/NVER
Operation page 54

i Check by TP

TP display error code
page 108

PARANER
Operation page 56

l Check by TP

TP diaplay error code
pages 109 and 110

CPU/TST
Operation page 62

l Check by PGU

TP display error code
pages 108 to 110

Other checks

> In the PROG-VER mode, programs in the TP are checked by the
TP.
As aresult, the error codes (PEO to PES8) shown on page 108 may
be displayed by the TP.

¢ In the PARA-VER mode, parameters in the TP are checked by
the TP. As a result, the error codes (PE10 to PE18) shown on
pages 109 and 110 may be displayed by the TP.
Since programs and parameters are interrelated, always be sure
to check both the parameter and the program when one of them
requires correcting.

* When a program or parameter containing an error is sent to the
PGU, the error check is also performed by the PGU. lis error
codes (CE1 to CE20) shown on pages 108 to 110 will be dis-
played by the TP.

In this case, the error detect output BFM#3 b6 to the program-
mable controller and the error display LED on the PGU panel are
also activated.
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4.8 Rewriling Parameters

Reading/writing parameters

The procedure to read, write and rewrite parameters is as follows:

From RD or WR

Nurneric value

correction
Parameter number

RD
KEY Parameter ‘O
SHIFT PARA read mode -
WR
KEY Parameter ‘O
SHIFT | | PARA write mode ‘

S ET P ARAMETEHR N O

S ET PARAMETTEHR N O

EE=0%023

S ET P ARAMETEHR N O
- E E

D — Displays the designated parameter number
FEEisO 0 UNIT T 0 : NP ,1: P
— 2 1
Though 2: is not displayed, Setling value ___T
i necessary key entries are valid.

11§ STEP (+) is used

In WR mode

Reading/writing of succeeding parameters

Numeric value

correction

1 PLS/REV
~ 2 0 0 0

Parameter change value
DDDDD

L

Data of PARA number 1

1 PLS /| REVY
- D DDDZDD

Corrected data i

is changed from 2,000 to
DDDDDD.

2 MOVEMENT/ REYV
- 2 0 0 0

Data of succeeding parameters is displayed.

» See page 124 for parameter reading from the TP system ROM to the RAM.

{Parameter correction example)

Changing the value of parameter number 4 from 100,000 to 20,000 when parameter number 0 is set

to"1".

KEY
SHIFT | | PARA

- 100 0 0 0

Confirmation

— 1t 00 00
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4.9

Parameters Can Also be Checked

Parameter checking and error codes

The parameter errors can be checked automatically in accordance with the following procedure:

there are no more.

VER
ey Parameter verification mode \O, P AR A C HECK
SHIFT | | PARA The VER key should be T L F O K-GO
pressed after the PARA
mode has been selected.
P AR A C HEC CK
If there is no error N O ERROR
1 P LS /] REV
If there is an error - PET1TO 100
T_ Error code (Pages 109 and 110)
Error instructions are
read/displayed one after 5 PARA CHECK
another, and stop when FI' N1 8 HED

Displaying error parameter
number and data.

Correcting error parameter.

Reverify

value,

Drive errors due to the system unit

» There is no immediate significant error if A/B x C is not an integral value.
However, the size of the error will accumulate if it is operated repeatedly using the relative
drive instruction. Inthe case of absolute drive, an error of 1 pulse may occur due to rounding.

» The proportion between pulse rate A (1 to 65,535) of PARA number 1 and feed rate B (1 to
999,999 um/REV, mdeg/REV, x10 -4 inch/REV) of PARA number 2 need not be an integral

e If the movement distance "C" (um, mdeg, x10 ’4inch) is generated, A/B x C indicates the
amount of pulses generated by the PGU.
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4.10 Transferring Programs and Parameters

Transferring/writing to the PGU

Execute the writing of both programs and parameters together from the TP after turning the PGU o
MANUAL & STOP, and also turning the EEPROM memory protect switch OFF,

WR
KEY TP - PGU o |TPé M
SHIFT CPU WRITE mode s
T - G M
I F 0O K-G0
Execution of transfer TP -G M
(1) PGU at MANUAL stop EXECUT I NG
(2) Memory protect switch of PGU is OFF i
T P G M
FI' N1 8HED
Repeat the
process if there
are any failure If PGU is not at MANUAL/STOP TP -G M
(after correction) N
8 E L ECT M ANU/ STOFP
Connection failure of transmission TP -G M
When the PGU protect switchisturned ON |T R A N 8 F E R T ROUBLE

4 D

Precautions when writing to the PGU

When transferring/writing programs or parameters from the TP to the PGU, the following
preparations must be done. (The same applies when the TEST mode is used.)

(1) Do not attempt 10 execute manual operation of XRN, FWD, RVS, eic.
If the home position return is in operation, wait for the completion of this operation, or use
the STOP input to stop the operation.

(2) Turn OFF the memory protect switch of the FX-EEPROM-4 ROM cassette.

STOP  MANU

FX-EEPROM-4

ON

FX-1GM PGU

OFF

Memory protect switch
OFF (normally ON)




Reading from the PGU

Execute the reading of programs and parameters from the FX-EEPROM-4 ROM cassette built in the
PGU to the TP. (In this case, data in the TP is destroyed.)

KEY
SHIFT

PGU —-TP

CcPU READ mode

In the case of transmis-
sion failure, repeat the

Normal reading

operation after eliminating connector

the reason for the trouble.

Connection failure of the transmission

PGU/TP verifying

Execute verifying/comparing of programs and parameters in the PGU and the TP.
If there is any inconsistency, the relevant step number is displayed.

o TP: PGU
Verification
SHIFT CPU mode

In the case of transmission
failure or verify error, repeat

VER

O

TP« G M

TP «— G M

I F O K= G 0O

TP G M

EXECUT I N

TP« G M

FI NI 8 HETD

TP G

TRANGSTFER TROUBILE

If there is no error

the operation after eliminating | displayed. (Note)

the reason for the trouble.

Up to max. 15 step numbers can be

Verify error

connector

Connection failure of ransmission

T P G M

T P G

I F 0O K-GO

TP : G

E X ECUT I N

TP : G M

FI NI 8 HETD

ERROR X X X X X X X
X X X X X X X X X X X

TP : G M

TRANZSFER TR OU®B L E

Note: Inconsistent step numbers of parameters and programs are given as follows:

20 1]

-_}: Inconsistent parameter number
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411 Starting Operation

Monitoring operation

The operating condition of the PGU in the AUTO or MANUAL mode can be monitored by using the

TP.

MNT

CPU (PGY) O
Monitor mode P

KEY
SHIFT | | CPU

c P U M ONIT TOR
i M N T 2 . V E R 3 . R D

Select 1 MNT: Monitor without reading or checking
Select 2 VER: Monitor after checking for consistency between the TP and the PGU
Select 3 RD:  Monitor afier reading from the PGU to the TP

Executing reading

Execution of monitoring

0

cC P U MONTILT TO
I F O K- G O RD—-MNT

after reading

cC P U M ON 1T T OR
EXECUT I NG

1

Executing verifying

cC P U MONTITHTTOR
TR ANSTFER T ROUZBLE

If there is disconnection

c P U M ONTIT TO
I F O K- G O V ER-MNT

Execution of monitoring

after verifying

Transmission failure
Reading completion
Verifying completion

Executing monitoring

o]
O
<
=
@]
=z
—l
o
s

c P U M ON 1T T OR
VERI FY ERROR

If there is any inconsistency

directly

Confirmation

c P U M ONIT TOR
I F O K-GO M N T

Value in the user chosen unit from
the current value register
Instructions with short execution

In the case of transmission
failure or disconnection,
repeat the operation after
eliminating the reason for
the trouble.

When the STOP key is pressed during an operation, the machine
decelerates and stops.

When a START command is given to the PGU, operations such
as END return, remaining operation discontinuation, or operation
continuation from the current status are executed according to the
PARA number 17 setting.

— 50 —

Step number times cannot be seen.
9 3000
-~ D RV +
L Displays the instruction currently being
executed
9 35 00

TRANSF ER TROUBLE

Display is stopped when there is a transmission faillure
during monitoring.




4,42 Other Useful Functions

Manual home position return

It is possible to execute the manual home position
stopped in the MANUAL mode.

return operation from the TP when the PGU has

for the trouble

= Mode selection cC P U M ODE
SHIFT | | CPU S ELECT FUNGCT 1 ON
Function selection TST, 7 B N 1 PR OG R A
O V R 4 ER ST F E E D
Function number designation 0 Z B N DR | V E
I F 0 K-GO
Execute machine home return 0 Z B N DR | V E
12 3 4 5 6 7 8 9
Displays the current value (max. 10 digits)
0 Z R N DRI VE
Reoperate after eliminating the reason S ELECT MANU/STOP

Displayed if the PGU is in the wrong mode or

Program rewrite

if there is a transmission error.

inthe CPU TEST mode, changes are made to the PGU EEPROM and the TP memory simultaneously.
The PGU must be in stopped and in the MANUAL mode, with the memory protect switch OFF.

The position address can be rewritten directly or by using the JOG function.
The user can program the target address more easily by actual machine movement utilizing the JOG

+ keys. See page 128 during automatic operation.

Increment/decrement
of current value

KEY 1 P R O G WR I TE
SHIFT | | CPU P U S H S 8§ N K E Y
Seresion . Step number Current position -
StepNo. L ' 19 0
Oto1,989 - A D R + 5 0 0
New instruction for rewriting
(e.g: ADR + 1,000)
! 2 0 0
DA|TA o - D R V A B S
19 0
Correction S ELECT MANU/ STOFP

When the PGU is not in the manual stop state. When a
transmission cable makes a connection failure or the
memory protect switch of the PGU is ON, a transfer prob-

lem is generated.

Current position changed by using the JOG operation 1

2 0

Example + 1,234

From any point

- 60

- D R V A

B S

12 8 4

If the GO key is pressed after execution of JOG = while NOP, ADR K, or ADR = is displayed,
the instruction is rewritten as ADR =XXX. («XXX is an absolute value.)



In the CPU TEST mode, the following funciion numbers may be selected:

0: Manual home position return 1:  Rewriting of program (PGU, TP)
2: Rewriting of parameter (PGU, TP) 3: Correction of current value
4: Error reset 5: Fixed length feed

Parameter rewriting

It is possible to rewrite TP parameters while the PGU continues, when the memory protect switch of
the PGU is OFF in the MANUAL mode. However, the PGU must be stopped first.

2 P ARA WR I TE
P UGS H S 3 N K E Y

KEY
SHIFT | | CPU

S ET PARAMETER N O

Correction Parameter number increment/decrement |~

Parameter No. 8 A C / D EC T I ME
0to23 — 1 0 0 0
Example 8 Reading of the current value of the designated parameter

i—‘— Correction Displays the succeeding parameter after rewriting

9 T Y P E o B ,1 : A

— 1

s New parameter setting

Example 1,500

Corrections can be checked by the step (~) key

Except when stopped in the MANUAL mode

From any point 8 A C / D E C T 1 ME
S ELECT M ANU/ STOP

When a transmission cable makes a connection failure or
the memory protect switch of the PGU is ON, a transfer
trouble is generated.

Overwriting the current value register

Rewrite the contents of current register with the currently keyed-in data with the PGU stopped in the
MANUAL mode.
This register stores the current position address of the machine.

3 C VR REWRI TE
I F O K- G O

KEY
SHIFT | | CPU

Displays the contents of the current value register -1

Operate JOG (-) or

JOG (+) as required C VR 12 3 45 6 7 8 89
i—— Correction Displays the new setting of the current value register |
New setting ¢C VR 1000
0 to + 999,999 —
Example +1,000
L—|C V R 1 2 3 4 5 6 7 8 ¢
S EL ECT MANUY/S8TOP

When a fransmission cable makes a connection
failure or the memory protect switch of the PGU is ON,
a transfer trouble is generated.
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Error display/reset

When an error occurs in AUTO mode of the PGU, the error code can be read if the mode is changed
to the MANUAL mode using the following operation.

SHIFT CPU

RELSES FX-10M
COPowER
{IREADY
3CPUE
e

HITSUBIBH

Display of the error
code number

If there is
no error

Execution of
error reset

Repeat after eliminating
the cause of the trouble

4 ERRBROR RESET
I F 0 K G O

Error code number ——l
E R O R C E X X
| F O K-G0
ERRBROR C E O
ERROR C E X X
S ELECT MANU/ STOP

From any point .
When a transmission cable makes connection failure,
a transfer trouble is generated.

When the error is reset, the LED of the PGU is turned OFF and the error detection signal BFM#3 b6
to the programmable controller is also turned OFF.
It can also be reset by turning on the STOP input manually. However, care must be taken in this
case, as the error code is reset and lost. (Error code: see pages 108 to 110.)

Fixed length feed

The fixed length feed operation can be executed from the teaching panel. The system unit in this
case is dependent upon the setting value of PARA number 3.

KEY
SHIFT | | CPU

Current position

5 M A NUAL F EED
I F 0 K- G O

Correction

[ ]

Amount of movement desired
0 to = 999,999

Refeed

Example —1,234

Execution of
fixed length feed

Setting other distance

— B2 —

FEED i 2 3 4 5 6 7 8 9
FEED t 2 3 4 5 5 5 5 5
— - 12 3 4

The current value or movement value displayed is de-
pendent upon the setting value of PARA number 3.



4.13 Using a Cassette Recorder

Transfer/writing to a cassette recorder (CMT)

Execute the transfer/writing of programs and parameters together from the TP to the CMT.

KEY

SHIFT | | CMT

Cassette recorder set-up

A P E

(1) Tape rewind

(2) Speed: Standard

(3) Sound level: Max.

(4) Connection of the red plug to MIC
(5) Start recording

Recorded 3 times
automatically

Execution is interrupted with the [CAN] or [KEY SHIFT] + [MODE].

Continuation is not possible.

Transfer/reading from the CMT

TP-=CMT

RECORD X X X X X

Recording 1 to 3 times __T Step number in

recording

TP—-CMT
CoMPLETILl ON 3

Recording completion

The transfer/reading of programs and parameters can be executed together from the CMT to the TP,

RD
KEY O TP-=CMT
SHIFT CHT <7~ IR U N T A P E
Cassette recorder set-up TP e CMT
(1) Tape rewind e
(2) Speed: Standard ADJUST LEVEL
(3) Sound level: Max. Turn sound level to MAX.
(4) Connection of the white plug to EAR If many errors occur, decrease the sound level slightly.
(5) Start play back
s T P <~ C M T
Reads the first data block of 3. If any 1P L AYEBACK X X X X X
error is found, the next block is used. Recording numbers 1 to 3 St;m;in
playback
T P = CMT
COMPLETIT ON 1
Completion of playback without any error in the 1st
(2nd, or 3rd) operation
L T Pe=CMT
P LAY BATCK ERROR

Execution is interrupted with [CAN] or [KEY SHIFT] + [MODE].

Continuation is not possible.

—~B3—

lf there are errors in all 3 data blocks.




Verification between the TP and CMT

Batch verification of programs and parameters can be executed between the TP and the CMT.

VER
TP CMT
KEY
SHIFT CMT ,O\
TP CMT
R U N T A P E
Cassette recorder set-up TP - CMT
(1) Tape rewind ] ’
(2) Speed: Standard ADJ UST L EV E L
(3) Sound level: Max. Turn sound level to MAX.
(4) Connection of the white plug to EAR If many errors occur, decrease the sound level slightly.
(5) Start play back
et T P ¢ C M T
Data in the TP is compared with all 3 —(VERIFY X X X X X
data blocks stored in the CMT. Recording numbers 1 to 3 Stmin
playback
N TP : CMT 1 3
COMPLETTI ON 2

Execution is interrupted with the [CAN] or [KEY SHIFT] + [MODE].

Continuation is not possible.

Consistent recording number (upper line)
Inconsistent recording number (lower ling) —

Be careful not to apply any shock to the cassette recorder or change the tape speed during

Handling of the cassetie recorder

recarding or playback. Set the sound level to MAX,

If many errors occur, try decreasing the sound level slightly.

Connect the red plug io the MIC terminal when recording, and the white plug to the EAR ter-
minal when playing back respectively.

Connect only 1 of the plugs at any 1 time.

Do not attempt to connect the black plug, as REMOTE start is not used in this case,

Use an audio cassette tape which lasts longer than 30 min.
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Putting theory aside

The fastest way to understand program creation is to learn by programming and monitoring simple
examples.

This section not only shows just how to create a program, but also shows how to check for troubles
by using the equipment listed below.

Since the drive unit and motor are not used, always be sure to check the current position by using
the monitor display of the TP when a simulation is in progress.

ltems to prepare

ltems related to the programmable controller

(1) FX-20P programiming PANEI ... rne s sirersseeesmmesesssersessessssssesssssesssnes 1
(2) FX-32MR programmable COnrOlar ..o sr e s reeenes 1
(3) FX-328W simulation input SWITCH .. e i 1
ltems related to the PGU
(1) FXATGM PGU ittt ss e sre e s et ss et ansn st e e astecomeasbesetssaeenrenaeenseas i
(2) F2-B0TP TP ooiiitieiereieeeee s st es s ss st bbbt n s ss e s st ns ettt aans s 1
(3) F2-30GM-SIM SIMUIELION Kil.uiiiiiicieiiiieiicciie i sscne e e e et aere s saitre e s snereas 1
(4) FX-TGM-SIM-CAB CaDIB.iiiiiiiie ittt s v s s irn e rer e s sranes 1 set

For application examples 1 and 2, it is not necessary o prepare the programmable controller
or its related parts.
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5.1 Kit Familiarization

5.1.1 General description of the F2-30GM-SIM kit

100 VAC system power supply

To the PGU power supply Power supply [
U

O
. s;mtch
ower supply
é fuse J Jl 2 m (6.5 ft)
To the PGU input terminal K
i SVRDY SVEND  MANU @
ON N—
teEn| @ @ @, o
) I AUTO @ Q) rovrs) POWER
START —~
w0 e 2
LSR DOG on ZRN ;\g ;w\o\ LSF ;\E‘?,
©
0@ 0—0O0—0—0 | &t
CLR  PGO > 2
QO @ ¥s Y4 Y3Y2 Y1 Y0 a8 =
o ololeloo S
i %6 #524% 321 @
B ]l X4 o ' =
—J © ® & | Mg
To the PGU output terminal L]
BLOCK ADDRESS
SIMULATIO
Use FX-1GM-SIM-CAB cables NKIT MITSUBISHI
for input and output cables. g }
240 (9.45") |

Operation procedure

MANUAL mode |

» When the ZRN button is pressed, the machine home position return is started. If the PGO
button is pressed 10 times with the DOG input turned ON, the CLR lamp is turned ON at the
same iime, indicating that home position return has been completed. In this case, the home
position address becomes 0.

After completion of the above, always be sure to turn the DOG switch to OFF.

» When the FWD button or RVS button is pressed, the machine is moved forward or backward.
In this case, the FP or RP lamp flickers.

AUTO mode

« Keep the SYRDY and SVEND switches turned ON. This operation is not possible if SYRDY
is turned OFF. In addition, an error will occur when a drive instruction has been completed
when the SVEND is turned OFF.

« To simulate the action of a positioning mechanism, the DOG switch must be turned ON
manually. Then, press the PGO button the required number of times when executing a
machine home position return instruction in the AUTO operation mode.

Parameter

* Always be sure 1o set all the parameter settings tc the values shown in the following
examples.

— 66 —



internal wiring of the kit

Power supply

DOG START STOP LSF LSR

e

BY -

1

) ZRNG FWDRRYS
L

B . L RARARA, (T )
[ L] w ] se [ = [swor]com [svao]com }PGO|COM3[DosIsrART[sTOPIMANui ZiNlFW[?IRVSILZ—‘IL;' xg}] x| xz2 | x3]
» : SEEEEEEREE
FX-1GM | %4 X5 X6
PGU ' ;
S
_ [sv‘+|5v+lsv [2a®] v [ Fro| PP [comd] RPlRPUlCLR|COM5[COM6| vo | vi]vel va| va] vs]mov]
\_l OLR
5V - 24700 £ 470Q
neRRisnniiinnnibnnatiinnniibone
0 e et e
12 1als 'ZdT iz lals IRERERT) RERTRL RERIRT]
ERE| | BERL] [ RERE] [ JERE| [ FERD) [
Lot JLLL S O A Y U O O O N
[cc e [cc [ce e [ x
[z (e rc ¢ e [0 x
[ [ [ [ [ [ xz )

100 VAC power supply

Extension cable

Overall connection

in Application example (3), programmable coniroller inputs are
allocated as shown below,

Programmable controller } Block selsction

© ( See page 134 for
applicable versions.)

8 4 2 1
[xo013|x012|x011|xo010]

},__ Timer setting -—%
4 2 1

8

+«— Cycle stop
+— Stop
« Start

| X 007 | X 006 | X 005 | X 004 | X 003 | X 002 [ X 001 | X 000 |

F2-30GM-SIM é«

Ff 100 VAC system power supply

j SH@IULAHDHHT WITSUBISHE

‘ Each simulation unit requires an area of
! 220 x 240 x 85 mm (height).

] : Overall, the system requires a surface
o i area of 700 x 700 mm.
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5.2 Learning Application Programming (1)

Application example (1)

Fixed size cutting unit set by the operator

(Y0): Cutter drive <——

Cutter
(2.818X1,200) Feed roll {X8): Cutter reset —
(2) 3,141 cm/min 100e
Reel (B)WLS ®V’/ JsTI(X8): Cutter operation———
(26,180/2,000) G
(1) 1,200 rpm 10° 102 10" 10°
ii ft‘;‘i M ) A12.000 PLS/REV (P-RATE 4) — ~
— 1] Electromag- B : 26,180 pm/REV (100,000/12) £ = £
netic powder Ha-so[] : E .5-:
brake = = =
Drive unit DRU-1 Y 4 Y3 Y 2 Y 1
R~ P
MR-so[__] X0~ X3
(4) 40,000 PLS/sec 4 digits in 1-mm units to set the
START/STOP PGU~I (2,000x1,200/60) feed rate
FUD/RVS e S
—0 © -
(X4): Cycle stop LEE .

Control speciiications

The programmable coniroller is not used in this example.

« The lengthy material wound on the reel is unwound by the servo motor and cut by the cutter.
The fixed feed-out dimension is a variable sei by the 4-digit switch.
The cutter is driven by output Y0 of the PGU-1.
The X5 and X6 limit switches must be prepared for checking the operation.

» Before switching to AUTO, the material must be between the feed rollers.
A cycle stop can be done by the X4 input in addition to the available immediate STOP input.

START Q Q g]

sepfecdouth ¢ LAV 4 14 L K
;
Cutler drive (Y0) ﬂ Interruption ﬂ /{\_—\{/__

_ Y Lo
———y Ty g

Q L Cycle completion stopped by (X4)

Cutter operation (X5) Q
Cuttier reset (X6)

LePL

STOP

Cycle stop (X4)
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(1)

External connections diagram

MANU cvuﬂl_m (X4): Cycle stop switch
4 S (X5): Cutter operation limit switch
of o o Clxs (e (X6): Cutter reset limit switch
FWD: Manual forward button
RVS: Manual reverse button
DOG RN W RVS ZRN: Not used
PGO, SVRDY, SVEND 1 § F F DOG: Not used
D E F |6 1 [ h
| Tcoms] poe [sTarT]sTop [manu| zen [ Fwp [ Rvs [ LsF [ Lsr | xo | x1 [ x2 | x3 }-
2 H s Il_:; JL; Kg L§ L; § éﬁj _|
Servo g} g ? : ? .
drive - D24y
unit
; A )
FX-1GM ; N J
I T T 1 1 Teows] vol viJva[vsa[valvs][ ve}-

141

FP.RP.CLR

For connection to the servo
drive, see pages 115 to 122.

{2) Required parameter settings

DC24V L

1va Jv3 Jvz )vi

e

C

(I
o ow w %

PARA-0 System unit 0 Machine system unit PARA-12 Ultimate LS logic M Normally close
PARA-1 Pulse rate (2,000) PLS/REV PARA-13 Error judgment time {5,000) msec
PARA-2 Feed rate 26,180 pwm/REV PARA-14 Block designation 0 Block 0 only
PARA-3 Unit scale 0 mm PARA-15 Position bias ()] um
PARA-4 Max. speed 3,141 em/min PARA-16 .
- Setting of RDY output Y6 ) RDY valid
PARA-5 Manual JOG speed 300 cm/min
; ) PARA-17 STOP mode 0] STOP valid
PARA-6 Blas speed ) em/min
PARA-18 Home position
PARA-7 ‘ 0 um return direction ) Address decrement
Backlash compensation
PARA-8 PARA-19 © mm
i H osition add
Acceleration/deceleration time (1,000 meee ome posttion acdress
PARA-20 Home position :
) Forward pulse t ced 3141 cm/min
PARA-9 Pulse output mode (1) Backward pulse return sp
PARA-21 Creep speed 30 em/min
PARA-10 Pulse logic Q)] High to low trigger pep
PARA-22 .
o Increase the current Down counts to home position 0 Times
PARA-11 Rotation direction (0 value using the for-
ward pulse PARA-23Count start logic (0) OFF — ON
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(8) Coding

The following instructions form the program for this fixed size cuiting example.

BLK K 0 | Only BLK KO is valid, as PARA-14 is set o "0".
LAB K 0 | Designates the start step for a continuous repeat operation.
SET + 0 | Sets the current value register to "0".
Designates the relative movement distance by using digital
EXT K 5432 | switches #5, #4, #3, and #2.
(absolute address EXT+5432 is also applicable.)
DRV N Drives the distance set by digital switch.
(DRV ABS is used for EXT+5432.)
SET v 0 g\r{]END signals the end of DRV and step 8§ sets YO (cuiter)
LAB K 1
Cycles between steps 6 and 8 until the cutter operation
LD X 5 checking limit switch X5 is turned ON. X5 must be kept
ON for more than approx. 10 msec. (Note)
CJN K 1
RST Y 0 | Resets the cutter drive output YO when the cutter is operated.
LAB K 2
Cycles between steps 10 and 12 until the culler reset
LD X 6 checking limit switch X6 is turned ON. (Note)
CJN K 2
LD X 4 . . wa
Operates from step 1 again unless the cycle stop input X4 is
CJIN K 0 turned ON. END when X4 is turned ON.
END Waits for the start command
(condition before starting a block execution).

Note: Since the FX-1GM employs a sequential instruction-by-instruction operation, the ON/OFF
condition will not be read uniess the instruction concerned is being executed.

In this regard, the FX-1GM uses such a cycle method to wait for the input.

Momentary operations such as pushbuttons, etc. will not be accepted if the pulse is less ihan
10 msec (except for INT and VCH instructions).
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(4)

(5)

Program preparations

(a) Turn OFF the memory protect switch of the FX-EEPROM-4 ROM cassette mounied onto the
PGU (always be sure to turn it ON after programming has been completed.).

(b) Connectthe PGU tothe F2-30TP TP with the transmission cable, and then turn ON the power

to the PGU.

(¢) Turn ON the MANUAL input of the PGU.

(d) Execute an all-program deletion in the TP by using the following procedure:

KEY
SHIFT

PROG

Parameter rewriting

Rewriting parameters prior to program creation.

KEY
SHIFT

PARA

—-71 =

PARA No.0 — [0]

PARA No.2 — 26,180

PARAN0.3—0

PARA No.4 — 3,141

PARA No.5— 300

PARANo.14—0

PARA No.20 — 3,141

PARA No.21 — 30

PARA No.22 - 0O

Reading check



(6) Program writing

Execute the program writing as shown below in accordance with the program in the coding sheet.

KEY
SHIFT | | PROG

BLK

CJN

LAB

SET

EXIT

DRV

SET

LAB

Lo

RST

LAB

LD

CdN

LD

CJN

END

Reading check

Correcting

{(For the full procedure, see page 53.)

Normal operation

When A key operation is executed incorrectly while writing an instruction, it can be correcied by
the following procedure:

INST

Correction

Correction before pressing the GO key

Correction after pressing the GO key
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(7)

Operation procedure
Writing to the PGU
During the MANUAL stop

KEY

SHIFT | | cpy Transfer

Monitoring operation

KEY
SHIFT | | ¢py

Monilor execution (MANUAL/AUTO)

MANUAL operation

* Keep the MANUAL/AUTO input switch turned to MANUAL during manual operation.
(When it is necessary to clear the contents of the current value register in the PGU, this
can be done in the CPU TST mode.)

* When the FWD button is pressed, the forward operation is executed.
When the RVS button is pressed, the backward operation is executed. Both of these can
be monitored by looking at the current value displayed by the TP.

Step number Current value (mm)
—t—

0 12 3 45 6 7 8 9
- B L K K 0

AUTO operation
SVRDY = ON
SVEND = ON

° Turn the MANUAL/AUTO switch to AUTO.

+ Set the digital switches as shown below (for example).

* When the START button is turned ON, the forward operation is started, which increases
the current value displayed by the TP from 0.
If the STOP button is pressed in the course of the operation, the movement decelerates
and stops.
If the START button is pressed again, the operation resumes from the current position.

> When the cutter drive output YO is turned ON after positioning is completed, the cuiter
operation should turn limit switch X4 from OFF to ON and then back OFF.
If the cutter return limit switch X6 is turned from ON to OFF and then ON, the cutting
operation is completed and the next step is executed.

* The above operation is performed repeatedly if the cycle stop input X4 is OFF.
If X4 is turned ON, the operation stops at the end of the cycle at the END instruction.
Turn ON the START button to restart the operation.

Note the current value displayed by the TP during this simulation.
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5.3 Learning Application Programming (2)

Application example (2)

Lift table
Thickness setting in 0.1-mm units
BLK 10t 1% 107!
Cuﬁer\&Q X & Step feed-out and cutter = = = =
conirol are executed by § 2E E E
Reel & dl x5 pgu-t. = 5 5 £
o] Lsr Y5 Y2 Y1 YO
i XO0~X3
DOG  10mm/REV, 38mm/min(0.02x1,800)
0.1um/PLS(200/2,000)
o1 LSF 1,800RPM el i
(1)A:  2,000PLS/REV elect the desurgd
/\/ (P-RATE 4) amount of material
7 @ 8: 200um/REV to lay 10, 15,_0;‘ 20
Laying material (10,000/50) s}?egta?y using
. take-out unit the numeric
Electromagnetic = 1 Servo motor switch.
powder brake HA-S0 1
PGU~-2 Drive unit
START/STOP % (4
FWD/RVS/ZRN 6,000 PPS MR-SO [P
—33 (2,000x1,800,/60) W,

X4: Take-out checking Y3: Table | )
: Table lowering

: i—= Y4: Cycle stop signal output PGU-1 of applica-
Y6: Home positioning completion signal | tion example (1)

Control specifications

The programmable controller is not used in this example.

» Each time the sheet material is cut by the cutier, the table is lowered by the same amount as
the thickness of the cut material.
When the sheet material cut reaches the desired number of sheets, the operation is com-
pleted, and the material on the table is removed by other means.
In this case, the take-out confirmation switch X4 is actuated.

» It is possible to interlock the operation with the PGU-1 shown in application example (1) by
using the general-purpose outputs Y3, Y4, and Y6 (see the next page.).

START L] N
Home positioning { % Home return ;F %

Home positioning completion (Y6) is used as the START input for PGU-1. {

(vs)
Completion of desired
Cutter operation (X5) g g j amount of material

Table lowering 41 % /{\_—L .......... _j;
Lowering check (¥3) ’{\ [ A U

This signal is connected in series to (X6) (cutter reset) of the PGU-1.

Cycle siop signal (Y4) ’i\ L.

This signal is used as a substitute for the cycle stop input (X4) of the PGU-1.

Take-out check (X4) %
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(1) External connections diagram

MANU, § AUTO
oo

X4: Take-out signal
XB: Cutler operation
X86: Not used

Lower{Upper

DOG | ZRN le RVS fimit | timit
1 ARAEAN AN \
PGO, SVRDY. SVEND
v b |E F G ( (
Vo [coms | poe [starT| sTor [manu] zrn | Fwn [ Rvs | LsF [ sk [ xo | X

|
gi W

T
' 2

H
drive
unit bezav )
FX-1GM % % !
] f | | l | fcoms| vo [ vilva]va]va]vs|v J—J
N u J
RP.FP.CLR DC24v @ @
1o=' jiee 1o
For connection to the servo drive = = = =
unit, see pages 11510 122. 5 '_E' EE 5
Y3: Table lowering i A =
Y4: Cycle stop PGU-1 input signals (LLL LLU LLLL LLLL
Y8&: Home positioning completion Thickness setting f BLK f
1 #2 #3 #6

Synchronizing PGU-1 and PGU-2
the programmable controller.

PGU-2 1o the input of the PGU-1.

MANU £AUTO

el o FOf [ ] ]

PGU~I
D E F K L

Application examples (1) and (2) show cases where the PGU is operated independently without

Even so, it is possible to perform operations in combination by connecting the outpui of the

X5B: Cutier operation

X8: Cuiter reset

Y3: Table lowering

Y4: Cycle stop

Y8&: Home positioning completion

— | coms] ooc [smar[stop [manu| zan [ mwo | Rvs | LSF | LSR |

o —

: It the programmable controller is used in combination, the PGU only
| executes positioning control, making the 1/O writing much simpler,




(2) Required parameter setlings

Normally close

PARA-0 System unit 0 Machine system unit PARA-12 Ultimate LS logic (1)
PARA-1 Pulse rate (2,000) PLS/REV PARA-13 Error judgment time (5,000) msec
PARA-2 Feed rate * 200 um/REV PARA-14 Block designation * 9 Block 0 only
PARA-3 Unit scale * 0.1mm PARA-15 Position bias @ pm
PARA-4 Max. speed * 36 cm/min PARA-18 N .
: 1 RDY valid
Setting of RDY output Y6
PARA-5 Manual JOG speed *386 cm/min e outp
- - PARA-17 STOP mode (1 STOP valid
PARA-6 Bias speed 0 cm/min
PARA-7 . _ PARA-16 Hema position ) Address decrement
Backlash compensation © "
PARA-18
PARA-8 H osition address @ mm
Acceleration/deceleration time (1,000) msec ome poson acere
PARA-20 Home position * .
3 cm/min
PARA-8 Pulse output mode %) Forward pulse return speed ® /
Backward pulse
PARA-21 Creep speed *3 cm/min
PARA-10 Pulse logic 1) High to low trigger sepsp !
PARA-22 .
o Increase the current Down counts to home position *(10) Times
PARA-11 Rotation direction (0) value using the for-
ward pulse PARA-23Count start logic () OFF — ON

Data settings marked with * need to be changed when the data setting used in Application example (1) is used.
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0 BLK K 0 | Program for 10 sheets
1 CALL K 1 | Home positioning
2 RPT K 9
3 CALL K o | Repeated 9 times for the first 8 sheeis
4 PRE
5 CALL K 3 | Waiting for the final sheet to be taken out
8 END Waiting for start
7 BLK K 1 | Program for 15 sheets
8 CALL K 1 | Home positioning
9 RPT K 14
Repeated 14 times for the first 14 sheels
10 CALL K 2
11 RPE
12 CALL K 3 | Waiting for the final sheet to be taken out
13 END Waiting for start
14 BLK K 2 | Program for 20 sheets
15 CALL K 1 | Home positioning
16 RPT K 19
47 CALL K 2 | Repeated 19 times for the first 19 sheets
18 RPE
19 CALL K 3 | Waiting for the final sheet to be taken out
20 END Waiting for start
50 LAB K 1 | For CALL K1 (Home positioning)
51 LD M 100 | Normally turned ON if there is no error.
52 RST Y 3 | Table lowering output reset
53 RST Y 4 | Cycle stop output reset
54 LD M 101 | ON after home positioning
55 cJ K 4
56 DRV ZBN Operate machine home position return and set the
general return position if home positioning has not yet
57 SET RAD been completed.
58 LAB 4
°® LD M 101 (Y8) operates and the PGU-1 starts when home positioning
60 SET v 6 has been completed.
81 RET

Continued on next page.
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62 LAB K 2 | For CALL K2 (Table lowering after cut)
83 LAB K 5
64 LD X 5 Waiting for the cutter operation
65 CJN K 5
66 LD M 100
7 st | 5 | Tobls lowerin signal (YS) and nome posiiening signel (19
68 RST Y 6
69 EXT K 321 | Taple lowered to the setting value of digital switches #3, #2,
20 DRV N and #1.
71 LD M 100
Sets the table ready signal (Y3).
72 SET 3
73 RET
74 LAB K 3 | For CALL K3 (Return stacker after sheet removal)
75 LD M 100
Sets the cycle stop signal (Y4).
76 SET Y 4
77 LAB K 6
78 LD X 5 Waiting for the cutter operation
79 CUN K 6 —
80 LAB K 7 e
81 LD X 4 Waiting for the taking out of stacked material
82 CJN K 7 —
83 DRV RAD Home position return
84 RET

(4) Transfer/writing operation

Prepare parameters and programs by using the TP, and transfer them to the PGU-2.
For the operating procedure, see Application example (1) and the description given in Section 4.

—78 —




(5)

Execution simulation

Check the program operation by using the F2-30GM-SIM simulation kit.

MANUAL mode

» Home positioning is complsted by pressing the PGO button 10 times after pushing the ZRN

button and turning ON the DOG switch (in that order).

> Wnen the FWD, RVS buttons are pressed, the forward operation (iable lowering) and

backward operation (table lifting) are executed.
Check the operating condition by reading the current value displayed by the TP.

Current value (0.1 mm)

" 12 3456 78

SHIFT | | CPU

AUTO mode J

» Set the block number (0 to 2) and the thickness of the sheets by using the digital switch shown

below:
§e £25  f4 E3 g2 1

d| |6

BLK Y 4 Y3 Y2 Y1 ALY
a Not used 10‘ 100 10 -t

Thickness setting (0.1 mm)

* When the START button is pressed, the machine home positioning is executed only 1 time

for the initial start operation.

When the RP lamp goes ON, turn ON the DOG switch, and then press the PGO buiton 10
times in succession to simulate the signals from the drive unit when returning to home.

The output display Y6 is turned ON when home positioning has been completed.

When the cutter operation checking switch X5 is turnad from OFF to ON and then back OFF,
the table starts the lowering operation, and the lowering checking signal Y3 is quickly
operaied.

After this operation has been performed 9 times, the cycle stop signal Y4 is operated.
When the take-out checking switch X4 is turned from OFF to ON and then back OFF, the
table returns to the home position and waits for a start signal.

If the STOP button is pressed during any operation, the equipment decelerates and stops.
If the START button is now pressed, the operation resumes from the current position.

If the STOP button is pressed while any instruction other than DRV is being executed, the
operation stops at the current program step.

In this case. if the START button is pressed, the operation is restarted from the current step.
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5.4 Learning Application Programming (3)

Application example (3)

Index pointer

Timer setting ——————> [» MANU JAUTO
X000 to X003 FWD/RVS
Start X004 ZRN/DOG
Stop X005 PG O

Cycle stop X006 LSF/LSR

Block selection
X010 to X013

Digital switch #5 for
selecting characters

i DAY R o
il

5 KPPS
- - G - G4
Y000 YGO1 Y002 Y003 Y004 ; ;
c E L M s Drive unit | (500 X 600/60)
teoode | Programmable
20um/PLS A 1 SO0PLS/REV number Sutpat
ISR poG 8 : 10mm/REV (SF
Zc ; =] M 1 Y 000
600 cm/min
<> (1 x50 M 2 Y 001
™1
[:[ AN Stepping motor M3 Y 002
800 RPM M4 Y 003
[als[c] z M 5 Y 004
Letter panel 8mm 400 PLS/character

Conirol specifications

This example shows how to designate a block or handle M-code when using the programmable
coniroiler. Spell oui the appropriate words in the following table based on the setting of block
numbers by inpuis X010 to X013 of the FX-328W and #5 digital switch on the F2-30CGM-SIM. Set the
pause time range to 0 to 0.9 sec. by using inputs X000 to X003 of the FX-328W.

{See page 134 for applicable versions of programmable controllers.)

MELCO JAPAN MITSUBISHI JAPAN JAPAN

MELCO GERMANY MITSUBISHI GERMANY GERMANY

MELCO AMERICA MITSUBISHI AMERICA AMERICA

MELCO ENGLAND MITSUBISHI ENGLAND ENGLAND

The character layout on the panel is as shown below. The corresponding lamp goes ON when the
positions of any of the letters M, E, L, 8, E, C has been reached.

A°B C D EF G H [ J KL MNUOWPIQRSTUV WX Y 2

t 2 3 4 5 6 7 .8 9 ‘lO 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
<> :d :d fe—l 33( :C{ }C{ <— Display output by M-code
400PLS Y000 Yoat 400PLS Y002 Y003 Y004
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(1)

Circuit design on the programmable coniroller side

M8000 FNC 79
i f Block designation (X013 to X010) - BFM#0
""" RUN monitor | TO [ Ko ’ Ko [ KiXo10 ' K1 ] (unit number 0)
M8000
1 (f200)
M8000
e M201
BFM#1 b7 b6 b5 b4 b3 b2 b1 b0
X004
" 203 Outout | Inout | M code Multi-axis Continue
11 2 utpy ney ¢ Stop Start | synchroniz-
Start transfer | transfer | OFF in Loop | Step
To Start g
I PC M207  M208  M205  M204  M203  M202  M201 M200
T”1 BEME3 b7 b6 b5 b4 b3 b2 b1 b0
H
Error .
4 M code i Remaining _ .. |MANU | Block
X005 Stop Stop ON dte;;enc READY | 'drive wait Synewait | a1 " | end
) M204 Y
PC M217  M216  M215  M214  M213  M212  M211 M210
X004 X006  M211
I (f1400)
MO004 M204 M210
I Cycle stop ——————~H K15
" 0 Block end
800 FNC 78
I } FROM [ Ko | K3 ]K2M21o] K 1 [ BEM#3 (b7 10 b 0) —( M217 to M210) *1
RUN monitor ENC 79
To | Ko i K1 [Kemaoo | K1 | (M207 to M200) — BFM#1 (b7 t0b0) *2
FNC 78
M code ON ] FROM | K 0 | K5 |Kemeeo | K 1 | BEM#S(M-code) ~ (M227 to M220)
M217 ENC 41
I { DECO ] M220 [ M300 [ K 3 [ M-code is decoded to M300 to M307.
M301  M217
I T @ C: display 418000 FNGC 12
Timer setling value
M302  M217 1 f Mov |K1X000' D1 l(xooa to X000) — (D1)
I} I} Y001 E: display RUN monitor
M303  M217 . M300 Mfﬂ
i1
M304  M217 | M302  See page 134 for applicable PC
/| {1 Y003 M: displa: .
l L O play W s03 versions.
I
M305 M217 i
4
I} 1| Y004 S: display I M304
M305
I
H

T1
/] M205 M-code OFF command
V211

END

° When WAIT MO, and WAIT M1 to WAIT M5 are driven on the PGU, M300 io M305 are turned

ON. M301 to M305 are used to drive outputs Y000 to Y004 of the programmable controller.

* The operation progresses after the time duration set with the timer T1 designated by each

WAIT instruction.
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(2)

Parameter setiing changes and instruction coding

The parameter settings are as given in column (2) of the table on page 124. (The minimum ad-
dress unit is 10 PLS.)
Set PARA-22 appropriately.

Step Step Step
Num- Instructions Remarks Num- Instructions Remarks Num- Instructions Remarks
bers bers bers
0 BLK K |0 38 DRV |ABS| 9 ! 76 | WAIT | M
1 CALL | K 39 | WAIT 77 DRV | ABS (E)
2 DRV |ABS| 10 J 40 DRV |ABS| 3 (C) 78 | WAIT | M
3 WAIT 41 | WAIT | M 1 79 DRV |ABS| 12 (L)
4 DRV |ABS| 1 A 42 DRV |ABS | 1 A 80 | WAIT | M
5 WAIT 43 END 81 DRV | ABS (©)
6 DRV |[ABS| 16 P 44 BLK K 3 82 | WAIT | M 1
7 WAIT 45 | CALL | K 83 DRV | ABS| 15 0
8 DRV |ABS| 1 A 46 DRV |ABS| 5 (B 84 | WAIT
9 WAIT 47 L WAIT | M | 2 85 LAB K 3
10 DRV |ABS | 14 N 48 DRV |ABS| 14 N 86 LDI X 0
11 | END 49 | WAIT 87 | AND | X | 1 >
12 BLK K 1 50 DRV |ABS| 7 G 88 ANi X 2 %
18 | CALL | K 1 51 | WAIT 89 AN X 3 @
14 DRV |ABS| 7 G 52 DRV | ABS | 12 (L) 90 CJN K 4
15 | WAIT 53 | WAIT | M o1 DRV |ABS| 18 (M)
16 DRV |ABS| 5 (E) 54 DRV |ABS | 1 A g2 | WAIT | M | 4
17 | WAIT | M 55 | WAIT 83 DRV |ABS| 9 I
18 DRV |ABS | 18 R 56 DRV | ABS | 14 N 94 | WAIT
19 | WAIT 57 | WAIT 95 DRV |ABS| 20 T
20 DRV |ABS| 13 (M) 58 DRV |ABS| 4 D 96 | WAIT
21 | WAIT | M 59 END 97 DRV | ABS| 19 (S)
22 DRV | ABS A 60 LAB K 1 98 | WAIT | M | 5
23 | WAIT 61 LD M 101 o 99 DRV |ABS| 21 U
24 | DRV |ABS| 14 N 62 cJ K | 2 € 100 | WAIT
25 | WAIT 63 DRV | ZRN *zo,,% 2 101 | DRV |ABS| 2 B
26 | DRV [ABS|25 | Y 64 | SET |RAD o 102 | WAIT
27 | END 65 | LAB | K | 2 :*CE § 108 | DRV |ABS| 9 !
28 BLK K | 2 66 | ADR + | 40 |400PLS 104 | WAIT
28 | CALL | K 1 67 LD M | 100 105 | DRV |ABS | 19 S
30 DRV |ABS| 1 A 68 SET Y 4 106 | WAIT | M
31 | WAIT 69 TMR K | 2 107 | DRV | ABS H
32 DRV |ABS| 13 (M) 70 LD X 0 108 | WAIT
33 | WAIT | M 71 ANI X 1 1:; 109 | DRV |ABS| 9 I
34 DRV | ABS (E) 72 AN X 2 = 110 | WAIT
35 | WAIT | M 73 ANI X 3 @ 111 LAB K 4
36 DRV [ABS| 18 R 74 CIN K |3 112 | RET
37 | WAIT 75 DRV |ABS| 13 (M) 113
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(8) Operation confirmation

PREPARATION

= Write programs to the programmable controller by using the programming panel.

» Prepare the parameters and positioning program by using the TP, and transfer/write them {o the
PGU.

MANUAL mode

» Turn on the MANUAL input of the F2-30GM-SIM, which activates ZRN/FWD/RVS, etc. in manual
operations.
When executing the machine home position return, press the ZRN button, turn the DOG switch ON,
and then press the PGO button 10 times in succession.

» During this period, monitor the current value by the TP, since this indicates the simulated present
position.

Indication of the current value (x 10 PLS unit)

o 1234567289

SHIFT CPU K 0
AUTO mode
» Turn OFF the MANUAL input of the F2-30GM-SIM, and set digital switch #5 #5
to 1 or 2. o
Instruction SET Y4 of step 68 selecis digital switch #5. 5
i : 2 L B k f 9 bl Il X003 to X000
y making settings of 1 to 9 using programmable controller inputs to ,
l X 003 I X 002 ] X 001 [ X 000 J timer T1 makes delay operations of 0.1 10 0.9 sec.
Timer setting
8 4 2 1 ) ) )
Make settings of O to 3 by using programmable controller inputs X013 to X010.
l X013 I X012 [ X011 I X010 ] If other inputs are used for block setling, a block omission error is generated.
Block setting

This enables reading of DSW#5,

* Turn the programmable controller to RUN and turn ON the start input X004, which starts the home
position return operation.
On the F2-30GM-SIM, turn the DOG switch ON, and then press the PGO bution 10 times.

» The PGU is operated automatically thereafier, depending of the block designation and timer setting
values.
If cycle stop input X008 is turned ON, the operation is stopped at the block end.
If stop input X005 is turned ON, the equipment decelerates and stops.
in either case, the operation can be restarted by using start input X004,

—83—



The sections so far have described the functions of the FX-1GM and its programming procedures.
Now, let's step forward from desk theory to the practical use of the machine.

This section explains the installation, wiring, maintenance/inspection, and troubleshooting of the
main unit.

Mitsubishi recommends that this information be delivered io the end user.

6.1 installing in the Panel

8.1.1 General installation and wiring items

Installation dimensions

[Mounting to DIN rails]

The PGU can be mounted to a DIN46277 DIN rail (35 mm wide) with no additional work.
To remove the unit, pull down the hook on the DIN rail and remove the unit.

» Do not attempt to mount the unit on the surface of the floor or ceiling since doing so blocks
the ventitation system. Be sure to mount the unit on the wall.

* Thread pitches of the screw holes (M4) for direct mounting are as given in the table below.

FX-18M, 24M 140
FX-32M 150
FX-48M 220
FX-84M 260
FX-80M 320
FX-128M 390

FX-32E, EX-1GM 150
FX-48E 220

* FX-8E, 8EX, 8EY 35
* FX-16E[ |-V 35
* FX-16E[ ]-C 35
* FX-16EX, 16EY 63
* FX2-24El 35

FX2-40AP, 40AW 35
FX-8AV 35
FX-282AW 35

[Direct mounting method]

Mounting holes marked with * are not provided to the types of units marked with a * shown in the
table above. Main units and extension units can be mounted in 2 rows.

[ A IML B IHi C

et

1 |

: M4 mounting screw

l
-
e T

125 0.2
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Notes for handling each part of the unit

[Connecting extension cables]

Always be sure that the exiension cable connectors are securely engaged.

[Memory cassetie handling]

When detaching a memaory cassette, raise the wire handle and slowly pull the handle aitached to the
cassette. Always be sure the power to the unit is OFF before attaching and detaching memory
cassettes,

[Special function unit labels]

Special function units and blocks such as FX-1GM PGU, analog /O units, and high-speed counter
units which are accessed by using FROM/TO instructions are numbered from 0 to 7 beginning with
the one closest to the main unit of a programmable controller.

Use the unit number labels suppilied with the unit by sticking them to the front panel of each special
function unit.

See page 134 for applicable versions of programmable controllers.

Installing exiension cables

Notch
/ * Remove the connector covers on the right hand side of both

the programmable controller and FX-1GM, so that the cable
may be inserted.

T T
CO0000CO0O0O0O0O0O0O0
0000000000000 * The extension cable has noiched connectors io prevent
wrong installation. Always be sure to align these noiches
properly when inserting them.

Extension connector
Since extension cables are very vulnerable = To connect an extension cable, remove (by breaking the

o noise, always be sure to keep them 30to  gitachments) the fixed protective cover of the cable outlet.
50 mm away from other electric wiring. . . .
The left side faces toward the main unit.

Wiring terminal dimensions

®

Mitsubishi recommends using solderless terminals with the

6.8 mm dimensions shown in the figure on the left.

orless

° The recommended tightening torque of terminals is & to 8
kg.cm. Always make sure terminal screws are securely
tightened to prevent malfunctions of the unit.

8.8 mm
or less

* Do not connect wires to unused (reserved) terminals.
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Precautions during installation

Installation environment

+ Do not to install the unit in environments with excessive dust, oil, smoke, conductive debris,
or corrosive gas.

= Do not install the unit where direct vibration or shock may be applied.
» Do not install the unit where it may be exposed {o high-temperature, dewing, wind, or rain.

Installation work

» When doing threading or wiring, always be sure no chips, pieces of wiring or other foreign mat-
ter falls inside the unit.

 After installation, remove the dust-proof sheet (ouiside the unit) o prevent overheating during
actual operations.

< Always be sure to keep the unit at least 50 mm from any other equipment or structure.

Mitsubishi recommends keeping the unit as far away as possible from any high-voltage equip-
ment or power equipment.

= Do not run the I/O signal line of the PGU through the same cable sheath as power drive lines
or high output lines.

< Pages 113 to 122 give details about wiring between the PGU, the drive unit, and the motor.

The signal lines should be of length less than 2 to 3 m. Mitsubishi recommends that shielded
twisted pair wires be used.

\.
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6.2 Connecting Terminals

6.2.1 Power circuit configuration and specifications

The configuration and specifications of the power circuit built in the FX-1GM PGU are as follows:

[ |
Power supply l 250V 3A For output !
S L ____{Z__i_w\,‘ ‘ 5V l-———— 5V + |—> Service
~ - T |- ot i I P |
L L + g SV - [—> Power supply
> N 1 % COMB For /O
E 24V L. COM3 Common terminal
DC/DC converier For input !
FX-1GM PGU l
''''''''' ] » Power voltage: 85 to 264 VAC, 50/60 Hz
Programmable I > Power consumption: 30 VA or less
coniroller base . - Instanianeous power interruption time:
s unit | Operations continue under instantaneous power
Class 3 | ‘ interruptions of 20 msec or less.
grounding = T T T e Service power supply:5 VDC/0.1 A isolated type

« When using an FX-1GM as a stand-alone unit, connect the SG terminal o the = terminal for
grounding purposes.

» Connect the SG ferminals to each other on the main unit of the programmable controller,
extension units, and exiension blocks.

Precautions during connection

AC power supply ]

> 100 to 240 VAC (+10%, —15%) may be used as the power supply. Remember that incorrect
connection of power lines to the input terminal of the PGU can damage the PGU.

» Always switch the power o the programmable controller together with the PGU.

= |f the power is interrupted for more than 20 msec, or if the voltage drops excessively, the
PGU will stop and the outputs will be turned OFF at the same time.

* Use a wire greater than 2 mm? for the power line to prevent excessive voliage drops.

« Connect the ground terminal of the PGU to that of the programmable controller, and exscuie
class-3 grounding (less than 100Q) on the programmable controller side.

In this case, do not attempt to execute grounding commonly with any high-tension system.
(Where executing grounding is difficult, the unit may be used without any grounding.)

= Mitsubishi recommends not executing grounding commonly with the drive unit or any high-ten-
sion system.

Service power supply

= The power supply is intended for driving positioning control signals to/from the PGU if the
drive unit does not incorporate a 5V power supply.

« When an overload exceeding 0.1 A occurs, the voliage is automatically dropped, to prevent
damage io the unit,
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6.2.2

For the following 2 connection diagrams between the PGU and the DRU drive units, both the FX-
1GM and pages 113 to 122 will apply as they are the same except for the label names of 2 ter-

Drive unit connections

minals. (see diagrams.)

Servo end

Zero-point
signal

Forward
pulse

Backward
pulse

PGU DRU
_______________ - Input response 3 msec e
A
5~24V
in
1%
"
- i~
Y
. Input response 1 psec ] Servo end
[ 1
' &
V
; !
5V+ 1
L Used when the DRU is not :
Service = 8y+ provided with 5 to 24 V power !
ly. |
power supply Sy supply !
14V l [
D 24 Inthe case of 24 V [
ve Inthe case of 510 15 V .
' l
33k | e
o 20mAorl |
mA or less
| I W
I o
Y
~
RPO N 20 mA orless b
3.3K ] ;

CLR signal
20 Msec width
.

20 mA orless

Generally use shielded twisted pair wire
for wiring between the PGU and DRU,
and execute wiring within 2 1o 3 m.
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8.2.3 Connection of general-purpose input terminals

Input specifications

PGU
e e |
| (ED !
)\ Internal :
= power supply
o 1 for control l
1 1
I

input terminal:

By connecting the input terminal to COM3 terminal with a no-voltage contact or an NPN open
collector transistor, the input ON state is established and the input indicator LED is lit.

Input circuil:

The primary circuit of the input is insulated from its secondary circuit by the photo-coupler, and
the secondary circuit is provided with a C-R filter which is intended to avoid mis-triggering caused
by chattering of the input contact or noise from the input line.

Because of this, there is a response lag of approx. 3 msec for both ON to OFF and OFF to ON
transitions. (response lag of 0.5 msec for DOG input)

Input sensitivity:
The input sensitivity current of the PGU is 1.5 1o 3.4 mA.

Always be sure to allow an input current of more than 4mA for the input to turn ON safely, and
less than 1TmA to allow it to go OFF with proper noise immunity.

Input connection example
When the forward (reverse) limit switch is turned OFF, the forward (reverse) pulse generation stops.

If the connection of the pulse generation is incorrectly made, operations often cannot be started nor
stopped.

Near-point Home Forward Backward General-purpose
signal Start Stop Manual return Forward Reverse limit  limit input

e

e
D J FLG Hl X4 1| X5 JIX6 K L

; COMBI DOG ISTARTISTOP!MANUI ZRN ! FWD! RVS ’ LSF } LSR { X0 ’ X1 ] X2 { X3F

%

24y N ~ =

FX-1GM PGU

- For the connection of digital switch to the general-purpose inpuis (X0 to X3), see pages 31
and 123.
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6.2.4 Connection of general-purpose output terminals

Output specifications

[T Tinternalpower <~ T T T T T T T |
supply for control

| —g

! LED {2 External power supply (5 to 24 VDC)
[ -~ 24y

l

: X

[ _{: !VVV

? Load (0.3 A or more)

I ————— Peu

Output terminal: ‘
A terminal common to all outputs is used.
Use a smooth power supply of 5 to 24V DC for the external power supply for load driving.

Circuit insulation:

The circuit built in the PGU is isolated from the output transistor with a photo-coupler, however,
the transistor base current is supplied by the built-in 24V DC power supply used for the
general-purpose inputs.

Operation lights:
The output LED indicator is arranged in the photo-coupler drive circuit.
The output transistor is turned ON when the LED is turned ON.

Response time:
The switching time from ON to OFF and OFF to ON is less than 1 msec.

Output current:
[t is possible to flow a max. of 0.3A current per 1 output point.

Output connection example
' "exaemepeu T | It is possible to connect loads such as
[ ] relays, solenoid valves, eic. io ithe

{[ {J {I {T {T {[ {Tj sov - general-purpose outputs (YO io Y6).

| i
|
I

i Mitsubishi recommends insertinga 2 A
- fuse every 4 poinis to protect the transis-
*{ COMS[ Yo ; vi ' v2 [ Vs ] Y4 ' Y5 l ROY I"‘"’ tor from short-circuit loads.

Y8

-

oles s
5~24v T

O

2 A $ 24

» For the connection of digital switch to the general-purpose inputs (X0 {o X3}, see pages 31
and 123.
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6.3 Before Starting an Operation

8.3.1 Preliminary checks
Mechanical specifications

Always be sure that the mechanical specifications such as load torque, load inertia, accelera-
tion/deceleration times, operation speed, stopping accuracy, etc. are correct.

All these points must be fully checked even if they seem to be complicated, in addition to providing
data for selecting the optimum motor.

Initial settings
Always be sure that each of the parameters in the drive unit and the PGU are compatible.

For instance, doublecheck the mode of the position control pulse, logic polarity of each signal,
rotating speed/direction of the motor, etc., or allowable pulse error (in-position), error judgment times,
ete.

Performing correct wiring

Since excessive voltage, power terminal short-circuits in output wiring, etc. can result in serious
accidents, always be sure to check these points carefully before turning ON the power supply.
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6.3.2 Checks in the MANUAL mode
Power-ON check

When power is supplied to the PGU, the power indication LED on the upper right hand side of the
PGU goes ON.

This LED is so designed as to be turned ON by the built-in power regulator in the PGU.

If the LED fails to go ON when the power supply is connected, a hardware fault such as a broken
fuse caused by the contamination by foreign maiter may have occurred.

Please consuli your nearest Mitsubishi representative.

e

M’MN
i
[ZoTxa ]’
RS B B3

(e o
COrREADY

POWER ___—1 Sies

READY

CPU-E MITSUBISHI

MEM-E

Program check

Mitsubishi recommends checking the programs and parameters stored in the PGU by using the
teaching panel (TP).

When either a parameter or program is changed, it is absolutely necessary to check both the
parameter and program, as they are interrelated.

KEY Program check

SHIET | | PROG If there is any error, it is necessary to change the program (see the error codes (PEO to
PEB8) given on page 108).

o Parameter check

SHIFT | | PARA If there is any error, itis necessary to change the parameter, (see the error codes (PE10

to PE18) given on pages 109 and 110).

Always be sure to perform these checks before executing the program.

f

Error Detection

When an error code CE1 to CE20 mentioned on pages 108 to 110 is detected, the error detect-
ing BFM#3 b6 is operated as given below. (See pages 93 and 94.)

During positioning operation or stopping Only during stopping in positioning
CE10: Watchdog timer error CE11 to 14, 17: Parameter error
MANUAL CE15: Emergency LS is ON CE186: Servo end error
or AUTO Either code results an emergency stop (Stop completion delay)
during operation. CE20: Servo ready error (DRU failure)
CE1, 2, 5 to 9! Instruction error
AUTO only CES, 4: Register overflow
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6.4  Starting an Operation

6.4.1 Indicators in manual operations
CPU-E LED

If the CPU-E LED is turned ON by turning ON the power supply to the PGU in MANUAL mode, then
a watchdog timer error has occurred.

In this case, check for an unusual noise generating source, conductive foreign matter, etc.

Also, execute class 3 grounding (grounding resistance of less than 100Q) by using a wire greater
than 2 mm?,

Should the equipment be affected by noise, iry grounding as shown below:

Programmable Motor and
controller PGU DRU other equipment
TR ) TR

r\f
Use wire greater than 2 mm?2,

Class 8 Always be sure to keep the grounding
grounding = away from any high-tension system.

READY indicator

When the READY indicator is turned ON, the manual home position return (ZRN), manual forward
(FRD) and manual reverse (RVS) buttons become valid when the MANUAL input is active.

The LED is normally turned OFF during positioning.

If the MEM-ERROR LED goes ON or flickers when a manual operation is executed, read the error
code in the TEST mode of the TP to investigate the cause of the trouble.

KEY
SHIFT CPU

Error codes CE10 to CE20 apply here. They are explained on pages 109
and 110. (See also page 92.)

The probable causes of such trouble include improper parameter settings, operation of the emergen-
cy limit switches, servo end error (delayed positioning completion), servo delay error (DRU power
OFF to failure), etc.

When an error occurs, press the STOP button to reset the error flag. (Restarting cannot be done
uniess the error flag is reset.)

Execute the necessary parameter setting change, and then the parameter/program check described
on the previous page.

Even if such errors do not occur, Mitsubishi recommends always checking to be sure that the
operation direction and speed are correct.
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6.4.2 Checks in the AUTO mode
MEM-E and ERROR indicators

When the manual input to the PGU is turned OFF (AUTO mode), the READY indicator normally goes
ON.

When the START button is pressed in the above state, program execution is started.

If any error occurs during the operation, the MEM-E is turned ON, or the ERROR display flickers
which stops the motor.

In such a case, turn on the manual input to the PGU, which will allow the cause of the error to be
investigated by using the TP.

Error codes CE1 to CE20 apply here and are explained on pages 108 to
110. (See also page 92.)

KEY
SHIFT | | CPU

The cause of this trouble is mainly due to misuse of program instructions.

For instance, if blocks 8 or 9 are designated when only programs 0 to 7 exist, the designated BLK
does not exist and this can also cause this error.

The TP is also used for resetting an error. The STOP button of the PGU, after switching from AUTO
to MANUAL, or BFM#1 b4 of a command from the programmable controller can also be used for
resetting an error.

I/0 indicators

Check the input wiring of the PGU by making sure that the input indicators go ON corresponding to
the ON/OFF states of the appropriate input switches.

Also, make sure there are no contact faults in the input switches.

If the load does not turn ON/OFF according to the output indicator, check the output wiring.

Input LED indicators

@ |

0

9

Pulse output/general-purpose LED indicators

Pulse output display
The pulse output is displayed by LED, M, N.
Since it flickers rapidly, it will appear to be turned ON dimly during normal operations.

During acceleration/deceleration, however, the flickering may be briefly visible.
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6.4.3 Motor rotating direction

The motor rotating direction is determined by the contenis of parameters number 11 and number 18,
and the wiring orientation between the PGU and the DRU.

Rotating direction

i Increase with forward pulse FP Decrease with forward pulse FP

Decrease with backward pulse RP Increase with backward pulse RP
Generates forward pulse FP with DRV Generates backward pulse RP with DRV
+instruction +instruction

i Generates backward pulse RP with DRV Generates forward pulse FP with DRV
—instruction —instruction

i Generates forward pulse Generates backward pulse

i Generates backward pulse Generates forward pulse
Generates forward puise FP when PARA num- | Generates backward pulse RP when PARA
ber 18 is set to "0". number 18 is set to "0".
Generates backward pulse RP when PARA Generates forward pulse FP when PARA num-

! number 18 is set to "1". ber 18 is set to "1".

¢ The direction the motor turns when the machine is moved by a forward pulse may also be
changed by the wiring and the machine specifications.

Correct connection of emergency limit switches

Connect to the DRU
Normally ON on the PGU (See Memo
below.)

Connect to the PGU
Normally ON on the DRU

When the LSF is turned OFF (Note), the for-
ward pulse FP stops.

After manual stop, backward pulse RP can
be output.

When the LSF is turned OFF, the forward
pulses in the DRU stop.
Backward pulses are accepted.

When the LSR is turned OFF (Note), the
backward pulse RP stops.

After manual stop, forward pulses FP can
be output.

When the LSR is turned OFF, the backward
pulses in the DRU stop.
Forward pulses are accepted.

Notes: When PARA number 12 is "0", pulse generation stops when an emergency LS is turned ON.
When PARA number 12 is "1", pulse generation stops when an emergency LS is turned OFF,

* Install the LSF and LS8R io positions a little away from the normal operating range.

» When an emergency LS is actuated, the motor stops running. Manually give a STOP input
to the PGU to reset errors before restarting operations.

{Memo)

To enable servo motor operation, LSF and LS8R must be connected to the DRU, and the setting on
the PGU must be normally ON (PARA number 12 "1") or OFF (PARA number 12 "0").

in this case, when the DRU is automatically stopped by an actuation of LSF or LSR, the PGU cannot
recognize the stop state. Therefore, use the auxiliary LSF and LS8R which operate before LSF or
LSR operates and are connected to the PGU for improved operations control.
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6.4.4

internal operations of the PGU

The 1/O signals are only read/writien at certain times and are specified in the following table:

Signal fetching timing

Before DRV

Before DRV

After DRV

After DRV

When DOG is ON
while turning for
home positioning

When DOG is ON
while turning for
home positioning

Before home
positioning drive

Monitoring at all
times while turning
for home positioning

Before home
positioning drive

Monitoring at all
times while turning
for home positioning

Monitoring at all
fimes during READY

Monitoring at all times

Monitoring at all
times

At the completion of
each step

Monitoring at all
times

Monitoring at all times

Before DRV

Monitoring at all
times

Before DRV

Monitoring at all
times

Only when executing
instructions concern-
ing these inputs.

Monitoring at all
times afier execulion
of INT, VCH instruc-
tions

Only when executing instructions concerning

these inputs.

Monitoring at all fimes

f=——x10° (PPY)

1
2n

not available,

Motor Speed

where n is an integer in the 5 to 80,000 range.

Command pulses generated by the PGU have a time duration expressed by iniegers in 1-usec
units. Therefore, the pulse generation frequency is obtained as follows:

Whenn =5, f= 100,000 PPS. Whenn =6, { = 83,333 PPS. Any frequency between these is

If parameter setting or a speed command designates 90,000 PPS, actual operation is execuied
with 83,333 PPS which is the closest available frequency.

When a stepping motor is driven in a high frequency range, there may be abrupt fluctuations in
frequency and the motor may malfunction. The recommended frequency range is 20 kPPS or
less.
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8.5 Maintenance

Mainienance and inspection

The PGU does not have any items such as a battery which can run down or wear out, or result in a
relatively short life time.

In performing the maintenance/inspection, be exiremsly careful about the following points along with
the inspection of other equipment.

(1) Always be sure that the inside temperature is not exceptionally high due to an exiernal heating
source or direct sunlight.

(2) Always be sure that excessive dust or conductive debris has not entered into the unit.

(8) Always be sure that the terminals are not loose and are free from rust.

Teaching panel

The teaching panel comes equipped with a lithium battery
which can hold program and parameter data in the event
of a power failure.

EEPROM
cassette

If the data is transferred to the EEPROM cassette of the
PGU in advance, then this battery is not required.

Since the battery will be serviceable for approx. 5 years
(free guarantee period: 1 year), consult your nearest Mit-
subishi representative before this time expires.

See page 134 for applicable versions.
Teaching
panel

Battery
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The chapters so far have described in detail all areas on the use of the FX-1GM PGU.

This chapter summarizes the main points o allow the design work to be made by quick referencing
of these pages.

The chapter also gives a connection diagram of the stepping motor/servo motor drive unit (of some
makers) to the PGU.

Manuals prepared by the relevant manufaciurers give details about connecting the drive unit and
motor.
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7.1

Outside Dimensions and Specifications

7.1.1

Outside dimensions (mm)

FX-1GM pulse output unit

125 (4.92")
140 (5.51")

| Accessories

(1) FX-EEPROM-4 ROM cassette
{built-in)

(2) Extension cable to the
programmable coniroller
(55 mm, 850 mm, 1 each)

(3) Special unit numbering label
{4y Terminal symbol label

4 &
150 (5. 90") M35 termlnal screws \‘ 4-45.5

160 (6.30 ) mounting holes

Body color: Munsell 7.5Y 7.5/1 5/1

Weight: Approx. 1.5 kg

F2-30TP teaching panel

38 (1.49") 88 (3.46")
£ | ————————
— ©
hﬂE&@E@ Fe-@ﬁT? mrsuzs Q
BATT
1 1 i P 1 [}
T i T T i
RO WR NS DEL VER MNT TST
O [e]
GP-80CCB
CMT cable
RO [ WR | mS | OEL | vEA
st { TST
# | oesns | cru | oot
LD | AND | ami | ans | KEY
BT
X Y A
L0l | OR | OR | ORB | BLK
8 9
SET | Cal | RPT | CJ 1 END
2 5 s 7
Screen light RST | RET | APE | CON | CAN
0 1 2 3
NOP INT LAB St CLR
- lass| «
ADR DRV WAIT SPD STEP
. .- Memory ZAN | RAD | ROT | -1
7 cassette EXT | cwe | TMR | vCH | SiER
/ i+
| G056 | w0z | 57 | ssu | GO
i [ -}
d =z O)

DIN rail mounting groove i 10 (0.39”)
{35 mm wrde)

374)

194 (7.64")

Accessorles
(i) F2-30TP-CAB transmission cable
{3 m, one piece)
(2) GP-80CCB CMT cable (0.8 m, one piece)
Power source:
Supplied from FX-1GM (+5V)
Display:
16-character, 2-line liquid crystal {(with back lamp)
Battery:
Lithium battery
5-year service life (guaraniee period: 1 year)

Functions:

Program WRITE, READ, INSERT, DELETE, VERIFY
Parameter  WRITE, READ, VERIFY, INSERT

CPU WRITE, READ, VERIFY, MONITOR, TEST
CMT WRITE, READ, VERIFY

Weight:

Approx. 0.5 kg

Applicable versions:

See page 134,
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7.1.2 Specifications of the main unit

General specifications

85 to 264 V AC, 50/60 Hz Power consumption 30 VA
Operation is continued if instantaneous power failure is less than 20 ms.

0 to 55°C, 35 to 85%RH or less respectively (no condensation)

Resists vibrations of 10 to 55 Mz (max. 2@) for 2 hr in all 3 axes directions.*

Noise voltage: 1,000 Vpp Noise width: 1ps (by noise simulator}

Withstand voliage: 1,500 V AC for 1 min
Insulation resistance: 500V DC, 5MQ and over
(from all terminals to the ground terminal)

Must be free from corrosive gas and dust.

" *0.5 G or less when mounted to a DIN rail. Conforms to JIS C0911.

Performance specifications

1 axis
Number of occupying points for extensions of programmable controllers: 8 points
(for either input or output poinis)

2000 steps (dividable to up to 100 blocks) EEPROM cassetie type

By using the F2-30TP teaching panel

30 instructions Common parameter setting (24 types)

Relative or absolute position designation method. Designation by 6 digits max.

10 io 100,000 PLS8/sec | Accumulation address register range = 2,147,483,847

Automatic trapezoidal acceleration/deceleration time: 50 to 5,000 msec

Backlash compensation / Movement bias compensation

Machine system: mm, deg., inch, ete.; Motor system: PLS; Composite system

Separate forward/reverse pulse lines or direction
and magnitude type. Open collector transistor
output

Clear of DRU deviation counter when returning to the 5 to 24 V DC/20 mA
machine home position. (20 msec response time)

Machine home position and general return function

Manual forward, manual reverse

M-code output function 2 x 3 bit octal digits (84 codes)

4 points + 3 points (shared with ZRN, FWD, and RVS)

24V DC/7T mA  May be driven by internal DC source | joapie for programmable

controller exiension
input/output

6 poinis + 1 point (READY signal)
Open collector transistor output 510 25V DC, 0.3 A
(power supply from the external unit)

Photocoupler isolation is executed for all input/output terminals of the PGU.

Isolated type: +5 V/0.1 A (external power supply is available.)

Up to 8 FX-1GM units can be connected to 1 FX series programmable controller.
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7.2

Signals

7.2.1

Input/output terminal-related signals

SVRDY . . . ) .
Servo ready A Servo DRU output ON if no error. Set it to ON if a stepping motor is used.
DRU
SVEND R e . .
Servo end B PéU Servo DRU output ON after positioning is completed. Set it to ON for stepping motor.
PGO . R .
Zero-point signal C One-turn (or half-turn) signal of servo motor €.¢.7.2°/pulse for stepping motor
FP/PLS M Set by PARA No.8.
Forward pulse Type A: Forward pulse Type B: Reverse pulse
PGU

RP/PLS N \ Set by PARA No.9.
Reverse pulse DRU Type A: Reverse pulse Type B: Forward pulse
CLR 0 Clears deviation counter when servo motor returns to home position. Not required for stepping
Clear signal motor,
Bl K Tums OFF when the forward limit is passed. When PARA No. 12 s *1*, | Keep PGU input ON

orward fimit Machine when the switches
LSR ) . . are connected to
Reverse limit L (ggg) Turns OFF when the reverse limit is passed. When PARA No. 121is *1*.  |the DRU side.
DOG D Turns ON when a point near the machine home position is passed. Provided in front of the
Near-point signal reverse limit.
MANUAL G ON: Manual operation (MANUAL mode)
Manual operation OFF: AUTO operation (AUTO mode)
START Starts automatic operation when turned ON momentarily. To restart operation after STOP,
Positioning start E tsrl-ﬁ\eRrT needs to be turned ON again, Same as START signal BFM#1b3 of programmable con-
STOP F Manual or automatic operation stops when this is momentarily turned ON. START is not ac-
Stop signal . cepted when this is ON. Same as STOP of programmable controller or teaching panel.

Operation panel
ZRN(X4) }
Machine home H PGU Machine home return starts when it is turned ON momentarily. Valid in manual
position return only. Command is
T o - also possible from

FWD(X5) Forward operation is enabled when this is ON. One-pulse feed is ex- teaching panel
Manual forward ecuted for every ON of 0.5 sec or less. under the TEST
RVS(X6) J Reverse operation is enabled when this is ON. One-pulse feed is ex- mode.
Manual reverse ecuted for every ON of 0.5 sec or less.
X0 to X3 " o .
General-purpose input Block or position data designation, general-purpose control input, etc.
Y0to Y5 PGU .
General-purpose output Turned ON/OFF by program stored in PGU.,
READY/(Y6) Machine N , \
General-purpose output operation panel | General-purpose output or READY (waiting for START), depending on PARA No.16,

(

PGU panel indicators

O POWER Turned ON when power to the PGU is ON.

Y READY Turned ON when a process is completed. Affected by WAIT and END instructions, {when waiting for
Q. a START command)

jo] - urne when a error occurs. {watchdog timer error: 0.3 to 400 msec

O CPUE Turned ON wh CPU hd 0.3 to 400

B MEM-E ERROR Turned ON when there is a program/parameter abnormality or parity error. Flashes when there is an
& emergency stop (LSF, LSR operation), servo ready error, servo end error, etc.

- 101 -




7.2.2 Programmable controlier-related signals
When the power to the PGU is turned OFF, all data is cleared.
Description
BFM
b15 [ bia | b13 [ b12 [ b1t [ 610 [ b9 [ b8 | b7 [ b6 [ b5 | ba [ b3 | b2 | b1 | bo
—  #0 |Block designation {0 to 99)
Mult- uut- | Continuous
— - . _ _ . - . las Output | Input M-code [ayn Start '
#1 ggc\!/‘aﬁd transfer | transfer | OFF P zfc Loop [Step
—  #2 | M127 | M126 | M125 | M124 | M123 | M122 | M121 | M120 | — - — | Y444 | Y443 | Y442 | Y441 | Y440
Remain-
T |WAT  |M-code |E i S Block
- #3 - - - - - PSAET ZQVM o ONco ¢ dg!g::tion READY g:'?vte - wg?tc HANUAL | ong
wal
« #4 | M117 | M116 | M115 | M114 | M118 | M112 | M111 | M110 | — — — — | M103 | M102 | M101 | M100
« #5 | M codes 0to 77 (see page 20.)
Lower bit
- #e - - Current PGU value (converted to pulses)
#7 | Higher bit
« | #8 |Execution step number (0 to 1,999)
— | #9 |Execution block number (0 to 99) Current values, execution step numbers, and execution ““
d block numbers of the PGU are automatically written to -
#10 | Lower bit Sett | ister 70 these areas. State of these areas can be monitored by
1 #11 | Higher bit elling value register the programmable controller.
#12 | Lower bit ) )
— - - Setting value register 71
#13 |Higher bit
#14 | Lower bit Set | ister 72
- etting value register
#15 | Higher bit 9 S
#16 |Lower bit ) )
- - - Setting value register 73 ) )
#17 | Higher bit Numeric values written to the setting value registers **
#18 | Lower bit (** = 70 to 77) from a programmable controller can be
- - - Setting value register 74 used by the programs in the PGU.
#19 [Higher bit . Soesd
: SPD X*..... peed designation
Lower bit
- #20 : : Setting value register 75 EXT =**..... Absolute address
#21 | Higher bit EXT K*..... Relative address
#22 | Lower bit BPT X*~..... Repeat command
— - - Setting value register 76 . . .
#23 | Higher bit Applicable numeric value ranges vary according to each
#24 | Lower bit instruction. However, the range of positive values of 0 to
- - - Setting value register 77 999,099 is applicable.
425 | Higher bit
— | #26 | — - — — — — — — — Y6 Y5 Y4 Y3 Y2 Y1 Y0
«~ | #2711 X3 X2 Xi X0 L K 1J(Xe)11(X5) |JH(X4)| G F E D C B A
« | #28 | Error code: 0 to 20 is stored corresponding to error codes CEO to CE20. (See pages 108 to 110.)
<« | #29 | Error state: When a FROM/TO error occurred, b0 = 1 {ON).
« | #30 | Type code: 5,010 (FX-1GM’s used number) This is written automatically when the power is turned ON.
#31 | Unusable

Notes: See page 19 for BFM#1, and pages 21 and 125 for BFM#3.

(M

(2)

©)
(4)

BFM#1, b6 = ON (Input transfer)

The ON/OFF states of the input terminals (A to L, X0 to X3) of the PGU are written to BFM#27.
By reading the state using the programmable coniroller, they can be used for input monitoring
or as extension inputs for the programmable controller.

BFM#1, b7 = ON (Output transfer)

The ON/OFF states of BFM#26 are output to YO to Y6 of the PGU. Since they are already used
in the programs in the PGU, SET YO0 to Y6 instructions cannot be used in the PGU. Also, the
PGU’s digital switch setting cannot be read.

BFM#2, #4: See page 28.

See page 134 for the applicable versions of programmable controllers.
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7.3‘ Instructions

Instructions and their elements and data

BLK 0 to 99 BCD Designated from the programmable controller
Oto 98068 to 99 Designated from the PGU digital switch
30 Use at the end of each prograrg}()block. Wait-
END ing for start input. The final E instruction
None Not necessary is executed at power ON. The READY output
state is ON.
LD
Normally-open contact
Start of the logical
o1 0 to 8 (PGU operation
general-purpose Normally-closed contact
input)
0 to 6 (PGU
AND generahéurpose Normally-open contact
42 output) Connection of
series contact
ANI 440 to 444 Normally-closed contact
(from the
programrmable
OR controller) Parallel connection of a normally-open contact
100 1o 127 Algebraic addition of ADR and EXT
ORI . .
Parallel connection of normally-closed contact
Ane Series connection of logical blocks
42 None Not necessary
oRe Parallel connection of logical blocks
42 0106 PGU general-purpose output holding operation
42 100 to 127 General aux. relay
43 0t077 Generation of M-code output
SET Setting of the current position address to the
Not necessary setting value of this instruction
34
Change of the current position address o the
0 10 999,999 setting value of this instruction
ReT 42 MZWS ?g é27 Reset of aux. relay or general-purpose ouiput
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LAB

Cd

CJ, CJN, JMP, CALL jump destination.

Jump to the designated label if condition logic

is ON.
44 0 to 255 (label
abe . . - .
CJN No. must not be Ejsugggo the designated label if condition logic
used repeatedly) )
JuP . ot
Jump 1o the designated label unconditionally
CALL .
Subroutine call. Jumps unconditionally to the
45 designated label. Return to original call in-
struction when RET is executed to continue
RET None Not necessary | from the succeeding step.
110 9,999 Direct designation
RPT
T : Programs between RPT
46 1 t0 6,543 Digital switch and RPE instructions
70 to 77 BFM#10 to #25 are repeated 1 10 9,999
times.
RPE None Not necessary
PGU general-pur- B ina bef
0to6 ¢ y programming before
pose input DRV = instruction, a
designated distance is
Command from driven after an input is
440 to 444 the programmable | iurned ON.
INT a1 controller
PGU general-pur-
O0t08 pose ?npui P After an input is turned
ON, driving is discon-
Command from tinued and execution is
440 to 444 the programmable | completed.
controller
0to6 PGU general-pur- | After an input is turned
von pose input ON, operation is ex-
40 ecuted at the speed
) Command from designated after a VCH
440 1o 444 the programmable | instruction.
controller
0 to 999,999 Relative address instruction
ADR
0 to 999,099 Absolute address instruction
33 T X
1 to 654,321 Digital switch Relative address:
T 70 to 77 BFM #10 to #25 0 to 999,999
1 1o 654,321 Digital switch Absolute address:
70 to 77 BFM #10 to #25 0 to 999,999

- 104 —




Not necessary

Machine home position return instruction

Not necessary

General return instruction

Not necessary

Rotary drive instruction (1 turn: 360°) with
ADR + XXX (angle) instruction

1 to 9,999
(1 need not be
designated.)

Absolute address instruction at n-times (n) a
magnified drive instruction

Not necessary

Not necessary

Drive direction corresponding to the relative
address designated by + or -~

Not necessary

Drive instruction corresponding to the ab-
solute address
Speed can be changed.

0 to 77 (octal)

Waiting for a START command generates M-
code and RDY outputs

0 to 8,999

Transfer to succeeding step after a pause.
Data unit 0.01 sec.

10 to 100,000, O

PLS/sec

110 158,000, 0

cm/min, 10 deg/min, inch/min

1 to 654,321

Digital switch Valid value is according

7010 77

BFM £#10 1o #25 to PARA No. 4 setling.

Not necessary

No processing
Transfer to the next step.
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7.4 Parameters

Initial parameter settings

System unit
0 (22) sotting 0 — 1 — 2 —_
Number of
command 1to . 1to
1 (22) pulses per 65,535 PLS/REV Invalid — 65,535 PLS/REV
motor rotation
Movement
tfor 1 or 110 um/REY , 1 to pm/REV
2 (22) amoun mdeg/REV Invalid — mdeg/REV
10 motor rote- 999,999 | ,mgeds oy 999,999 | ,Mmdeof IEEY
1 mm 10° 1 mm
0 1 deg 0 PLS 0 1 deg
. 0.1 inch 0.1 inch
Minimum
t(:ommand ‘é”it 0.1 mm 102 0.1 mm
max. number 1 0.1 deg 1 1 0.1 deg
of digits: 6) : PLS inch
3 (22) (max. current 0.01 inch 0.01 inc
value register 0.01 mm 10! 0.01 mm
range 2 0.01 deg 2 PLS 2 0.01 deg
=2,147,483,647 0.001 inch 0.001 inch
pulses)
0.001 mm 10° 0.001 mm
3 0.001 deg 3 PLS 3 0.001 deg
0.0001 inch 0.0001 inch
1to 10 to 10 to
4(29) Max. speed 153,000 100,000 100,000
cm/min
Manual JOG 1to ; 10 to p 10 to
5(29) speed 153,000 Ti?.‘dcf,%/nr?,;” 100,000 LSfsee | 100,000 PLS/sac
; 0to 0 to 0 to
6 (29) Bias speed 15,300 10,000 10,000
Backlash 0o pin 0to 0 to pm
7 (24) . mdeg PLS mdeg
compensation 65,535 10 %neh 65,5635 65,535 10 %nch
Acceleration/ 50 to 5,000 msec
8 (23) deceleration * Time between the bias speed (No.6) and max. speed (No.4), gradient is common
time to all operations.

Note: Initial parameter setling can be changed io that for servo moiors or stepping motors by
following the procedures on page 124.

- 106 -




Pulse output

Setting "0" (B-lype): PLS + SIGN f{rotating direction)

9 (26) type Setting "1" (A-type): Forward + reverse pulses
: Setlting "0" (positive logic): Low to High trigger
10 (26) Pulse logic Setting "1" (negative logic): High to Low trigger
11 (26) Setting of rota- | Setting "0" (increase): Current value increases with a forward pulse
tion direction Setting "1" (decrease): Current value decreases with a forward pulse
12 (26) Ultimate LS Setting *0" (NO): Switch ON for error
logic Setting 1" (NC): Switch OFF for error
13 (24) Errorjudgment | ¢ 6 5,000 msec
k| O5ald satng | Ol | saing | Ot [ s | Ol | sy | Ol
Block 0 — 0 4 8 12
14 (27 ; .
) designation 09 ¥5 ! - S Y2, Y3 0 ¥3 added o] v2 added
0088 | Y5V 2 8 added 10 14
01099 | BFM#0 3 7 11 15
Position bias 0 to M 0 to 0 to wm
15 (24) : . deg . PLS . deg
compensation +65,535 1ommmch +65,535 +665,535 10mminch
Setting "0": PGU RDY output valid (Y6 terminal)
18 (27) ?Y[()S\)( ::ttt?#t Setting “1": PGU general-purpose output Y86 valid
9 Setting "2":  During digital switch reading Y6 active (BLK, EXT)
Setting "0": STOP command invalid (during AUTO)
Setting "1": Temporary stop. Continue with START.
17.27) STOP mode Setting "2":  To the nexi step after STOP. (Remaining distance ignored)
Setting "3": To the END step after STOP. (Remaining distance ignored)
18 (26) Home return Setting *0": Address increase
direction Sefting "1*: Address decrease
Depends Depends Depends
19 (24) Home position ~998,999 on the -999,999 on the -899,999 on the
address to +999,999 | setfting of | to +999,999 | setting of | to +999,999 | setting of
PARA No.3. PARA No.3. PARA No.3.
20 (23) Home position 1 to . 10 to 10 to
return speed 153,000 cm/min 100,000 100,000
10deg/min PLS/sec PLS/sec
21(28) | Creep speed 153,000 meh/min 10,000 10,000
22 (25) | Powneountsio |5 255 times
Setting "0" or 2" DOG input from OFF to ON
Selting "1" or *3":  DOG input from ON to OFF Count starts.
23 (25) Count start logic Setting "0" or "1%: ;EzmSASFrFO?:vASNWJXE.ed

Setting "2" or "3":

No change when switched
from AUTO to MANUAL.

] Home position completion M101
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7.5 Error Codes Checking
7.5.1 Program checks
Instruc- . KEY KEY
tions Valid Elements ™ SHIFT | | PROG PGU SHIFT | | CPU LED
Al ‘ _ Parity error gea{;;y errof, without ROM cas- MEM-E
instructions Write protect ON ON
BLK No. error BLK missing, non-BCD
BLK KO to K99 . Designated program block does not exist. ERROR
.Ot.her Ehaln 0,010, Oto 99 depending on (at START) When BLKO does not exist, the FLASH
0" to "15". .
operation starts from step 0.
Qutside the valid range (& SPD
X70 to X77 Ko): PGU automatically defaults to a
SPD X1 to X654,321 | (1) PARA 00" 1 to 153,000 speed between PARA 6 & and —
KO to K153,000 |(2) PARA O ®1"; 10 to 100,000 PARA 4.
(8) PARA 6 s SPD K = PARA4
=0 to =999,999 Setting value register (SVR)
ADR KO to 999,999 _ veriow MEM-E
DRV ABS 1 t0 999,999 = 2,147,483,647 or more
= 1 10 654,321 | Wrong EXT No. External setling error
EXT = 70 to =77 ) ERROR
K1 to K654,321 |Element other than +, -, or K'is used. When no BCD data FLASH
K70 to K77 When 8 or 9 is used.
= 0 to 998,999
SET MO to M127 When PARA 16 is "0" or "2", SET
Y0 1o Y6, RAD - Y6, RST Y6 instructions are ignored. -
WAIT MO to M77
TMR KO to K8,999 — —
: Wrong angular seiting Current value {CVR) overflow
ZRN, RAD vy 1
= ABS Set PARA 0to *0" and PARA 18 to *0" for MEM-E
DRv ABS 110 9,999 |DRV ROT. Preceding ADR may be 0 to Inoperative if DRY RAD drive overflows = | oN
ROT 360, 3,600, 36,000, or 360,000 depending 2,147,483,647.
0" to °3" or PARA 3.
: Instruction format error Inst. format ervor (as left) MEM-E
DRVC = ABS ON
Not DRVC, SPD K, ADR K (EXTK) More than 8 ADR (EXT) or other than DRVC
Instruction format error
X0 to X8
VCH Y440 tg Yada Must use VCH SPD K DRV +- together & - -
end with SPD K0,
X0 to X8, : Instruction format error Inst. format error
v | st
o i
K440 1o Kaad See page 126. (as left)
LD/LDI Same as above,
AND/ANI YO to Y8, _— — —
OR/ORI M100 to M127
YO0 to Y6,
RST M100 to M127 - - -
LAB KO 1o K255 : Duplicated use LAB of a later step valid if dupli- N
LAB No. cannot be repeated. cated.
JMP No LAB instruction MEM-E
CJ/CIN KO to K255 - ON
CALL failure
CALL KO to K255 — (1) LAB missing MEM-E
{2) More than 16 nested CALLs
K1 to K9,999 RPT failure
RPT X70 to X77 — MEM-E
X1 o X6,543 More than 16 RPT LOOPs
EVN D, END instruction missing
AT _ _ MEM-E
ANB/ORB, Program end failure ON
RET, RPE
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7.6.2 Parameter checks
Keyed-in Numerical KEY KEY
Parameter Values TP \shrr | | proc PGU SHIFT | | cPU LED
Al _ Parity error Watchdog timer error . CPU-E
parameters Emergency stop (pulse output stopped im- | ON
mediately)
PARA-0 0: Machine system
System 1: Motor system — — —
unit setting | 2: Composite system
PARA-1
Pulse rate 11065,535
PARA-2
Food rate 1 to 999,999
PARA-3
Unit scale Oto3 - - B
PARA-4 1 tz-1 53’009/ Max. speed setting error e 1Eo>gc;:s;gre :peed i MEM-E
Max. speed macnine sysitem ore than when converted into | ON
p 10 to 100,000/ Other than shown at left pulse
otor system
PARA-5 1”8 o 1036 000/ JOG speed error
Manual composite s'ystem Auto. default to less than PARA-4. —
JOG speed Other than shown at left
0 1o 15,300/ Bias speed ervor Bias speed error
machine system
FARA-6 0 to 10,000/ (1) Other than shown at left MEM-E
Bias speed motor system Bi . o
2o 10311000/ (2) PARA-6 > PARA-4, PARA-S If PARA-6 is greater than PARA-4
composite system
PARA-7 Compensation range Compensation range
Backlash 0 to 65.535 MEM-E
;gg\pensa— ' Other than shown at left Over 65535 (pulse conversion) ON
iARﬁ\-s Below 50 msec MEM-E
ccelera- -
tion/deceler 50t 5,000 - Over 5.000 msec ON
ation time ’
imit SW LSF/LSR activated
PARA-S to 0 Limi /LSR activated ) pppop
PARA-12 . - Emergency stop (pulse output stopped im- | £ ASH
mediately.)
PARA-13 Servo end error
Error judg- 0 10 5,000 —_ o . . EEES?HH
ment time Positioning not completed in usual time
PARA-14
Block Ot 15 — — -
designhation
PARA-15 : Excessive compensation
Position 0 to +65,535 Outside the range L range o
bias Other than shown at left Max. 85,535 (pulse conversion)
PARA-16 0,1,2 _ If PARA-16 is set to "0" or "2", -
PARA-17 0,1,2,3 RST Y6 and SET Y& are ignored.
PARA-18
Home
return 0.1 - - -
direction
PARA-19 Setting value register over-
Home posi- | ¢ to +999,999 flow MEW-E
dress Beyond =2,147,483,647
1 to 153,000/ Out of range
PARA-20 machine system
Home 10 to 100,000/ . Auto default to less than max.
return motor system {1) Other than shown at Jeft value. (PARA No.4)
speed 10 to 100,000/ (2) PARA-20 > PARA-4
composite system
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KEY

Keyed-in Numerical KEY
Parameter Values TP ohrr| |proc PGU st | | cpu TED
1 t(l’)]j 53,0010/ Out of range

) machine system
PARA-21 10 to 100,000/
Creep motor system (1) Other than shown at left -
speed 10 to 100,000/ (2) PARA-20 < PARA-21 < PARA-6

composite system

PARA-22
Down
counts to 0 to 255 — —
home
PARA-23 SVRDY ervor
Count 0,123 - Servo DRU error EE{?SOHR
start logic SVRDY signal is not ON.

Error detection signal BFM #3b6 is operated when errors (CE1 to CE20) occur. (See page 91.)
In this case, give a STOP command in the MANUAL mode or TEST mode of the TP to reset the error flags.
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7.6 Teaching Panel Operations
7.6.1 PROG and PARA modes
Program
READ
KEY
SHIFT | | PROG Step No.
Designation of 010 1,999 Search for next operation
INST ' Objecnsirucion
DATA reading
Instruction designation
WRITE
KEY INST
SHIFT | | PROG Step No. DATA
Range of 0 t0 1,999 Replacing an instruction
L | WA
INSERT
KEY INST '
SHIFT | | PROG Step Neo, DATA
Range of 0 to 1,999 finsertion before displayed instruction
| NS
DELETE
KEY : stenlo . . N
SHIFT | | PROG p No. Deletion of 1 instruction
Range of 0 t0 1,999 Deletion of displayed instruction
|| DEL
DELETE ]
KEY Step No.A Step Ho.B i B
SHIFT PROG €p No. €p NO. Section delete from Ao
VERIFY A=0101898 B=0101,999 A=B
KEY
SHIET | | pROG Error code (see page 108)
Parameter
WRITE
KEY Parameter Parameter
SHIFT | | PARA No. data
READ Range of 0 1023 Move to next or Rewriting (for WR mode on)
Reading/display last parameter. e M
KEY
SHIFT PARA
VERIFY
KEY 0
sHiFT | | pARA Error code (see page 109, 110)
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7.6.2
CPU mode

KEY

SHIFT | | CPU

CPU and CMT modes

Program/parameter
alltransferjverify

ito3

KEY

SHIFT | | CPU
KEY

SHIFT | | CPU

During stop in MANUAL

0: Machine home
position return

10 Instruction rewriting

2: Parameter rewriting

3: Current value
rewriting

4: Error display and
reset

5: Fixed length feed

CMT mode

Writing from the TP to the PGU

During stop in MANUAL
Memory protect switch OFF

Feeding from the PGU tothe TP

TP: PGU verity/compare

1: Direct monitoring
2: Monitor after aulomatic verify
3: Monitor after automatic reading

Machine home position return
During stop in MANUAL

Step Ne.

Designation of 0 to 1999

INST

DATA

Rewriting a new instruction {nole)

Teaching/rewriting of ADR,
NOP instructions (note)

Rewriling a parameter (note)
Parameter Parameter
No. data

Range of 01023

Note: Turn off memory protect switch of PGU during Stop in MANU, to re-write parameter or insiruction.
In this case, TP and PGU are re-written simultaneously. (See page 129.)

Recording from the TP to the CMT

KEY

SHIFT | | CMT

Red plug,
Recording

Execution

New value to rewrite
0o £599,999

Error reset

Error display (error code: page 108, 103.)

Feed rate

010 +999,889

Playback from the CMT to the TP

Rewriting the current value register (CVR)

Fixed length fesd

KEY

SHIFT | | CMT

White plug,
Playback

Verification between the CMT and the TP

KEY

SHIFT cMT
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7.7

Connection to Drive Units

7.7.1

For a stepping motor

Oriental UPD, UMD series

50/60 Hz power source

100 VAC system power source

T 1
— N s6 [ # |- -
.L [ { L i Servo ready
~ 3.3K A
' ¥ —1SVRDY
COM| !
. 4 33K B SvEND) Servo end
18
0.8K & o comz Zero-point signal NC oH Overheating
PGO TiM Timing
| COM COM 7.
. o 33K D OM3 [ o 2deg.” pLS
,..._,; d—“W\* DOG o Near-point signals
BB R » e
Lt 2 — START © AUTO start 1 OFF . Without cucrent down
' S ._ﬁﬁ./yw__._i STOP ° © Stop .
o Gl AND 5 Manua . {mon curent down (at stop)
— oy "
o (X4 H ey Machine home return OFF  Without current OFF
‘ -
! tad (xs) | FWD © Manual forward (=] O Current OFF
") (X6) J — {overheating)
AR e ] ° ° Manual rever: o
W K RvS nusl reverse v |®8] 2.phase pulse
A F imi
LSF o—] orward limit L[ 1-phase puise
| "—D%L WV"""—‘—L LSR v} Reverse limit
M ST VVIN— X0 © o General-purpose input e Full step
)
SNT. SV S o General-purpose input || Halfstep
H
—«D}%—m X2 S General-purpose input @ \@
——ﬁf—’wvm-— X3 General-purpose input
Operating current  Stopping current
'
T
~ 5V+ OFF
sy 5 OFF-hold input + —i:} Motor current
T 5V = ™ OFF — X, OFF command
24@® |NC l
ve << |
l 220
FPO ]
) Forward pulse>OOO< CW puise input oWt %z
FP e CW i
com4a !
RP —
N reverse pulse CCW pulse input cew ) ;‘f‘
RPO CCW+ -
9 CLR [ NC
! S s |
5to 24v L
COMSE
g V:V o Y0 /\/ —P_General»purpose output — S
. / ;: Yt /\/ General-purpose output
A Y2 /\/ General-purpose output
A Y3 /\/ General-purpose output
, d Y4 /\/ General-purpose output
7 X Y5 /\/ General-purpose output
7 \_.ROY IREADY

FX-1GM

UPD series (5-phase)

UMD series {2-phase)

Full step 0.72° Ipuise (BOOPIR)
Half step 0.36"/pulse (1,000P/R)
Full step 1.8"/pulse (200P/R)
Half step 0.9°/pulse (400P/R)
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SANYO DENKI PMM series

50/60 Hz power source

Near-point signals
AUTO start

Stop

Manual

Machine home return
Manual forward
Manual reverse
Forward limit

Reverse limit
General-purpose input
General-purpose input

General-purpose input
General-purpose input

Power down input

100 VAC system power source

24VDC, 1A
120 VAC, 0.5 A

3300 -

| 4500
CcwW+ -

CW pulse input

cW— |+ N

CCW pulse input

General-purpose output
General-purpose output
General-purpose output
General-purpose output
General-purpose output

General-purpose output

T mi
AT e =1
A 3.3K A Servo ready
. . M SVRDY
COMI Servo end
. 3.3K
' ~—— SVEND
: 1K
com2 [N
0:8K & ¢ c
PGO |NC
' }
com3
3.3K
1} LTS 2 06 b
v b El TRt P
' Lt Bl sTop %
. o .
— iy 51 manu
o o g, (88 H s i
Lo R SO I g b
J
~4xﬂdwv$5§L— RVS o
" K
MM L sF 2
: L
| ’fﬁ:LAM”_—_" LSR
17, i
g e YY) <
i -
! _DI——M&—-—-——— X1
T ©
CT 433K X2
) - e At X3 >
- 5V+
5V+
! T
24 [ NC
ve
FPO
! o Forwardpum
coM4
RP
‘ eo | Reversemase X XXX
, CLR |ne
]_JT Coms = Stoz2avV
o ),
! v
A
7 g —
X 7 Y4 AV
‘7JT Ys AV
7 X _BROYIREADY

I
[

FX-1GM

Note: PENTASYN PMM series {5-phase)
Full step 0.72"puise (S00P/R)
Half step 0.36"pulse (1,000P/R)
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On with power VOltége drop,
unusual input and overheating

: Full step

;VH‘éH ‘step.
'Cfurrkent dowhy(at stop).
Cur’remdg"wnreset\; :

PO+ ““’ %‘Mctor current
PD— f _T% OFF command

Stepping motor
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7.7.2

For a servo motor

Mitsubishi Electric MELSERVO-SA

Note:

50/60 Hz power source

MR-SA [ ] Sewvo amplifier

— |
= ) ~ <1 D TLC
50 RPM or less during ) >< 75p ,
. ] ) torque limiting \45/
SVRDY
SG ;
COMi
SVEND & n ;
comM2 - P RISV YRISR b ise
[ T td
Zero-point signal M 1-turn pulse P .
g Y ; }< 0 S}—i 3435 X
COM3
—= R . N N LG
DOG o o—1¢ | Near-point signals
. )
: START|—% o—rtf | AUTO start JA‘@/@ £ sG '
' : Ll F -1 (O, 22K
, st 5TOP |5 ot | St0p Ne (222 e T
. .
_“C*LM'——'-‘E" MANU |[—o o——4 | Manual - Servo ON L3} SON BT PP
- *—(ﬁi“\rw(—x'm ZRN feg o———s | Machine home return P Torque limiL@ TL ‘;K}—“‘Wf“—" VDD
| o
i A ‘ (%5} Py b Manual forward | — Prop limit o PC ... “ !
’ )] —_ — .
P-Df-"i’%-(—%(’u RVS |—o o—¢ | Manual reverse —o Reset 12 RES DA A b
< F d limit o
o R oE Eorward limit orward It ey g !
{imit C o
| R W LSR Reverse limit Reverse M Gy LSN e A p—
W X0 |0 o— | General-purpose input )
s — .
! e Mt | |5 50—t | General-purpose input
"—‘D{'E“‘g‘g?“"* X2 {0 o-——t | General-purpose input
—*ﬁ""i"‘}w—-"—' X3 [ —o o—d | General-purpose input .
{ i
5V [NC
5V+ |NC '
SV—=INC
t
246D |NC
+ 15V \f
e . 5
FPO | NC Cable fength {Jess than 2 m) % SIVK B et
§ &
N =
Fp [ L 18 P > @i O
coMa Forward pulse : ! Forward pulse % Le B ‘%
; ! j 5 < 5
{max. 100 KPPS) P! g S
RP NP 1K g
' ™ i > gl°
RPO |NC Reverse pulse | l‘ ) Reverse pulse LG =
<
. i t vob =
CLR ' L CR s Ela
i =
. %:::::::::: COMS ! 22K -
. =lo
COMbE 1 e — 2._3,
FARY ~1= 510 24V
Y0 /\/————‘ 0 Fault L.
TLR. General-purpose output sn @
: Yl /\/ General-purpose output Qb
/ Y2 /\/ General-purpose output L
7 Y3 /\/*. General-purpose output 8 MC R
AR va General-purpose Emergency stop
! s 1Y% output 200 VAC. £ | ol R g
Y5 /\/——"‘ «
N General-purpose 50 Hz . c i
;7""{ RDY < onver
REpDY output  200/220 VAC s I ter
] 60 Hz <—2 T r !
- i CHN2
' A ! ]}
FX-1G _ | { b 3000P/R \TJ
Encoder [ Y9 !
Connections to a MELSERVO-SA-K2L are same as Inverter
those to MELSERVO-SC except for the fault terminals.  MR-SA [ ] - W
(See page 119.) servo motor ¢ T thermat Y £ 3
1
G2
- i’ Dynamic brake
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Mitsubishi Eleciric MELSERVO-S0O

8§0/60 Hz power source

MR-8QO [ ]P Positioning servo amplifier

“1 f ]
. i
SvROY Servo ready oo '?‘Preparation completionfljé\ RO 7"":_
VDD 24V
comI G|t £ VoG
I
SVEND Servo end I' i ! 1Positioning completio PF 7—*{ @ 29
t T 30131
| | +24V VoD A
com2 + ll 7::_ 4
ot 3 1-turn pulse 1
PGO Zeto-point signal - - @ 814 Y k_
§ b
39K COM3 : N—p !
i} 5*““‘/’ A D DOG |—o o—4 | Near-point signals ‘C)?Slr:glmson v
£ O
2y Lgele——El sl 5% | auTo stat 0t 15
P~
X Lo sTop L35 Stop
i G 2 '
e MANU |—o  o—4 | Manual 3.0K
— e Servo ON SON .
M’)ﬁ ZRN |5 o—4 | Machine home return b 50 et % VDD
(x5) 1 _ Prop limit
: v——-ﬁf—"W‘f——l—‘ FWD |—o o—4 | Manual forward P
v (%8) J L
pee DA A insld. RVS L6’ 0—4 | Manual reverse t
A K
Di—aw LSF Forward limit s
‘ W L Rating: 3000
b e AN | SR Reverse limit RPM
e A e] X0 p—o o—¢ | General-purpose input  Monitor SPMO
Lad e D U
: R e TP { B S-auy-S General-purpose input ° -TQMO |
A J—
MBK X2 o o— | General-purpose input Lot
‘-‘u“i‘j X3 o o General-purpose input
: l | ; ! Shield wire N = 50/8 FHRPM)
5v+ NC | : | : f = input pulse (KPPS) t
5V-+|NC [ [ P = P-RATE (1 t0 16)
= ! !
sV 5v—|nC v L
: [ [ !
14v 24D by P i
3.3K Ve | |ne L P |
AL |1 cavlelength 1 1 ! |
i 1
! less than 2 m; fI\ 1K
M P i ' ( ) ; : &PP \,.A o vpD
Forward pulse | ! , + Forward pulse PG “
cone 100 KPPS) | ] g tK 0
NI Rp {(max. ) L NP, )
B T T T 1 K}———M '
33 W0 Treg Reverse pulse | ‘.' 1| Reverse pulse i NG
[~ V i R 1K
Y CLR - 49 '“lq._Ai
Clear 1y by Clear VoG
‘ COMS T g @9 § = 360/8000 (deg/pulse)
cone . ! P = P-RATE (1 to 16)
' Yo /\/ 'WGS to 2!4 v ose outout *4* when shipped
eneral-purpose ou
Fany 2,000P/R CHz
Yi /\/ General-purpose output T}
""T{ General-purpose = i
ve /\/ output § s
; N ¥3 /\/ General-purpose e I
output W, fnverter
7N v4 /\/ General-purpose é u %—
t oo output
Y : gl .
TLK RDY BEADY General-purpose output 3 W Ao ON
(¥6) =T P—GN
] HA=S0 [ ! /
: . Rating: 3000 RPM [—-{ = H P l N _I--J
FX-1GM i T
MR-SOP [ ] Power unit -
f - - 1
i .
MS ST
8510 120 VAG oo R ——o/}\o—— . N
t
50,760 Hz >, s T onverter "
i 5
ON [—+——~ R - o——l
OFF -
Loy o o o @ c
[——0 o—o © - -
FLT—RY MS
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Mitsubishi Eleciric MELSERVO-A

50/60 Hz power source

|

MR-A |

1P Servo amplitier

f

—————{LIN‘SG’——,‘——I-—-—‘ ‘
w 3.3K A P Servo ready m—————— 1 Preparation comple(ion49 RD e
1A
) 1y 4 \i
i +24V @ DD }'[: {5 56
comi X L oy T 2y (314)
3.3K% B Servo end ! ; IPositioning completio PF
' W SVEND L — a8 -
1K comz r bty voo 4
0.8K BY [ Zero-point signal i ". ! 1 Half-turn puise f\. oP P -
PGO et i 50 " [i~pos
: com3 1to 15
3.3K D — T
"”’i‘l {:{L“ DOG |—o o—v Near-point signals ¢
2 el srartl 7 L | auto stant
X S Amyv— T e stop DO N 20K
—  ServoON :
Lot a5 Manu L 5% L | anua LLLNG SONy, o voo
Vel (x4 H s e Torque limit T
"u‘—’w"—g“;}"l" ZRN L6774 | Machine home return P @ R
A J — JR— Top timit P
! ,—D{i-W——T FWD L7 o—{ | Manual forward Rp @ Rss "‘r!q_,\u
%6) J o eset .
*—D’l—"‘—’\w"(—""‘ RVS g™ 6l | Manual reverse . l {12} At
s K orward limit LSP
Ti— W LSF Forward limit - {24) $3 g
t » L everse limit LSN w
T LSR Reverse limit = &= T 9 —M
r A AR R
X0 p—o ol General-purpose input sp
Vad —
! D Xt o o— General-purpose input P 1SR !
P sveas T B R
r—-{){; 3Wv—~—"—-3K X2 o To—o General-purpose input /‘J T - i 1':
» orque limit
b DAt X3 |55 General-purpose input i §<5\1LAP'W;——D—
5
, S %
5v+|NC \r )
5V | NC N = 80/8 FI{RPM}
v IO o f = input pulse (KPPS)
s ) e P = P-RATE (1 to 15)
24
ve | ne (®)
Cabt = '
PO 3l e‘Ienglh {less than 2I m) =
' [ |
Fp i i L A VDD
coma Forward pulse ! / ! Forward pulse PG
e LD b ; | (max. S0KPPS) =<UnP S
i 1
' RPO Reverse puisel | Reverse pulse NG
i b 3.9K
CLR | X @ CR ™y
X COMS Clear \\T) ..' \ 1 Deviation counter clear @ SG £ = 260/2400P {deg/puise)
COME [ bl P =P 1
< — 2 oy (3150 P-RATE (1 to 15) |
S\ prrem—it Gonarat-purpose input B
7 X Y /\F,_‘Su%‘;;“é AC NFB MS C j}
‘ gt /-{\ bj\c
RN Gencral- ~<—o0 R
Y2 /\/———-‘ mp(m 200V 50Hz ~ ol Converter
AN Y3 N\ Beneat a007200v <—°/k° S
7“‘" va Input B0Hz «w—o o omj\c T
\/ General-purpose input i
¢ I»——_-— €
FARY vs /\[ pupeze nput | [jP"RATE |
7—“§ RDY REYASDY 2.400F/R ) .CNZ ' T
. - | S
Encoder N
! 1 g )
FX -_1 GM - ] Thermal protector; D ' y "Af)&“
<] S v ZERO
g w GAIN
M
BU H
HA-A{ ]Servo motor ! v
Ean Bv inverter
Rating: 2000 RPM ! For regenerative brake resistance

e
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Mitsubishi Electric MELSERVO-VC

Note:

When using the regenerative option, remove the
short bar from the D-P terminals. (*1)

Motors whose capacity is 0.75 kW and larger are
equipped with a cooling fan. Connect the motor
to a single-phase 200 V power source. (*2)

.r{ - J_.]I Servo amplifier
i E MR-VC

]_ # 1 %7
| Power sowce
f 200V 50Hz
o e 200220 60Hz
— R
Power source AC —=! o !
200V 50Hz —nmeds O S S g
;
H
200 220.230 60H ———b O o O
50/60 Hz power source ﬁ——
\ a7 Thermal |
rotector
- - G2 P
cHe Ty
l—_ s 33 N Servo ready o) ey — p—
i SVRDY - 7 T o P -
| 2av |1 } [
comt '. 5 2 E i
T | [ '
- 33 Servo end 2 fe g B | -
ram— ST } _ iy hd
193
g com2 } = -t =1
o R ' - | =]
t < - PGO | [ T p— =il
| el ZIRH wl oo
e COM3 = l | 8
R o o
i . 217506 55— Near-point signals SR P °l g X
4y I I =1
2 Y ELSTART |-5754 AUTO start |z f e
bt Bl GT0P 554 StOP N Voo Tl ek
. r 2.2K ~
- £ A |54 Manual Servo ON & o fmigovas LAz AL
o 4 H . . Rz2 wletl et
ettt ZRN |57 0—¢ Machine home return . @ ~ L L
2 x8) 1 -~ (note g) Reset [—a"o——{t— B e, mei P
iy FWD |5 o-4 Manual forward (R - -8
e x6)J . Forward stroke alaln, | le Y |
i o et RYS |5 0—4 Manual reverse end SN olo . :
M1 N~
Forward limit Reverse stroke TR - (7. M Av 1215 | =
n P =3y dlg ! N—
Reverse limit [ . zle ¢
R b =] :
|54 General-purpose input - - - a1 . ?L E 7
<
¢ |-5"5~4 General-purpose input LT g T - -
5"o—¢ General-purpose input
¢
5"=— General-purpose input
i
a5
2=
: NC
NC ' Voo
A
NC rt— 1 Max. 120 mA (Notes 1 and 2)
8¢ ooy 18K 2|8
Ne &= -—«E}-mle:» vo (T3] P -
et 3K - ] RAI--——t During torque limit
! NC A8E . i el
wel o] veo 1215  Zero speed
I Zi= i
Forward pulse eI e |
ﬁﬁ - \(mam 100 KPPS) S 2.0 2% RA3———¢ Positioning completion
133 o prae [ Reverse pulse % R [t V0D ——;»
! IR = e @ Fauit
Clear B M
S IOpen collector output
-y FPA, FPB, 1000P/R
- Q@ —
ALK R | 15v |21 (x1/1 to 1/256 can be set)
PuUrpose oup 3 alal op 1P/R
Genetal-purpose &l "y I
' output Torque limit command XYM r oo
General-purpose 410 Vjmax. cusrent 318 <o -
autput {note 4) Rl - [ S
General-puipose cutput g @ § g
General-purpose output -:;» %—& | B
- =
General-purpose output 1215 &[]
! Torque fimit Z|w
—10 V/max. cusrent - ¥
{note 4) ™1 L %
~
FX-1GM ; =
S Monitor X =
tdax, =1 mA meter '
{note 3} Center calivrating type k=

Notes:

10K Q

1. Total currents of the external relays must be 120 mA or less.
2. Make sure all diodes are connected with correct polarity. If the polarity is wrong, the amplifier will be damaged.
3. Stroke end LSP and LSN must be connected during operations. (b contact)
4. To make the external torgue limit valid, change the setting of parameter Nos. 17 and 18 of the drive unit.
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FX-1GM

Mitsubishi Electric MELSERVO-8C (MELSERVO-VA)

» R-VA
Servo amplifier
MR-SC
: -
T
50/60 Hz power source
. Faul L ) @ AN A
- During torque limit 1 @ TLe 7“:\——«
R 8P
Zero speed 45
SN *’ VT
3.3K A Servoready = gpo- - — = —— Preparation completion RD
a SVRDY 5 x @ P
+ 24V @ v —p so
1 1
comi i t 24V
Servo end t ;1 Positioning completion
SVEND T 48
1K L C + 15V PISR e
0.k ’ com2 - - (MHE I > 156G
X ’ &Y Zero-point signals[—— | 1-turn pulse
COomM3
3.3K [5) [ '
i ﬂg“’w DOG |—o o—— | Neat-point signais
e
2av Bl gt 5oL | auto sten B ¥ se
F - T 1
ot 5TOP |55 | St0p !
o & Many |5 5] | Manual | s SevoON  ~SOMw, Z.2K
ud w—— ZRN l-—o o—— | Machine home return VoD
1 - '
lid (5) FWD |~—o o—— | Manual forward !
- Reset
——-D}ﬂ—"v‘v‘w—(—x-g)—{ RVS |5 | Manual reverse L& o (12} RES S T
Fo d limit
»..{3_”’_#.‘ il LSF Forward limit rwar i @LSP "\M,__..
L Reverse limit
>—(>ir—":‘—““" LSR Reverse limit lp o @ LSH bt 4
D{M WAt X |0 o=——1 | General-purpose input .
D‘h"“‘""““"'—’ X! |~ o-—3 | General-purpose input iy f{\ PISR 4+ 15y
v — R
TR X2 |—o o—— | General-purpose input
A o] %3 | o1 | General-purpose input
5V+ |[NC
5V
T 5y — NC
)
Lay L 24+
Tan VC [NC
MO [= '
FPO |NC Cable length (iess than 2 m) /J\ voo ‘%_
[ s : f ; N — ) PP“%.Q__,W §
Forward pulse X X X X y +  Forward pulse 2.2K =
com4 L — 26)—¥ VDD - §
{H{ N he (max.1OOKPPSl); L X P, } é, H
33K nNo RPO | NC W f,' Reverse pulse o : 2.2K §
o [ ! CR \sln) lo"
CLR ¢ ; ': ‘-\;a P &
\ Clear 2.2K £
5
il

TR

General-purpose output
v General-purpose output
General-purpose output

General-purpose output
General-purpose output
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‘;h

¥
|
200 VAC<—b | o R
Y5 VGeneral n
-purpose 80 Hz TN IConvertor|
ROY RE(Z\;‘«GD)Y output  200/220 VAC /L S :L
1 B0 Hz=—0 o T
- L CH2
: { it |
| 3000P/A
N Encoder ¢ } Parameter
E]L u
Y inverter
MR-SA[ ][] - - w T
Servo motor ! O Thermal Gl -3
%, Dynamic brake

-




Mitsubishi Electric MELSERVO-J

MR-J{ 1A Servo amplifier

f{:}’x HA-FE[ ] Servo motor
c P
- TS L - :.... - -1
H
— R !
Power source w——o|
+ 5
AC200V 5017 et * Comemrrmeee h
- T
AC2007220/230V B0Hz —
50/60 Hz power source .
N2
N Nt N
CN 12 | PA H—t ]’ +
‘ < 2l sviov Al - "o | 24 ERE -
1! sy 2 1 P8 Mt
T I voo | 3 ! i
com i T 3PBRH,I -
DR E res - LA P> 14 | ez H " -t
I Es PISR{ 1 15 | PZN M}
T T [N | g
i 1 1] op 1?2 1§ | PV pr i b
17| PR HA——4 5
== it si 18 | PV b} 1 ,
5764 Near-point signals ¢ I e
o0 19 { PR H g
~& -2 AUTO start 10 | PW et ;( . —_—
: 15" Stop Lmd N | 34 5 [P HA—— -
P T et
-5 o4 Manual Servo ON son | 28 8 1PS i
e
& o—¢ Maching home return 2 LG
o0 tote 3 Reset—s"s res | 28 |
5" Manual forward onward stroke 7 PS5
(% H
i |54 Manual reverse LsP 1 30 [ Y
|4 Forward fimit feverse stroke ] D 20 | SHB [ Less than
R - ene Pin | Sig-|_ 30m e’ 4
1 Reverse limit  gxiornal torque limitd—o ommdd ! 1L | 33 No. | nai
5o General-purpose input | L -|
' |55~ General-purpose input S6 118 - m————
1574 General-purpose input .
5+ General-purpose input v
SD | 18 l
. N
NC
NC Nt
I Max.BO mA (notes 1 and 2)
- voo | 36 35 | Vo
N bl Cior’c 23
! ne i
- ! PP | 20 e @ Zero speed
= b G | 13 .
H - NP | 22
l ] g
27 | AM Fault
' - bt cr | 32 @)
4 i sG | IS
“““““““““““ Open collector output
. 10 | FPA ——>
= 51024V Upper limit ¢ EPA, FPB, 1000P/R
General-purpose output [E_:}: P t FPB s> (x1/1 10 1/256 can be sex)
— Senerabpuipose  Torque limit command | 12 | 0P e o PR
' Ge‘r?cralvpu{pose +10 V/imax. current t TLA 3 8 16—
out (rote 4 - -~
General-purpose output : w6 Pin | Sig~
No.jnal
| - S tput
General-purpose cutpul sonitor A MO A
General-purpose outpul  Max, =1 mA meter Ny [ L
N Center type “‘_",U LG 7
10k Q Pin | Sig-] !
No. | nal
FX-iamM

Notes:

1. The external relays’ total current must be 80 mA or less.

2. Make sure all diodes are connected with correct polarity. If the polarity is wrong, the amplifier will be damaged.
3. Stroke end LSP and LSN must be connected during operations. (b contact)
4, To make the external torque limit valid, turn ON the servo amp external torque limit LS.
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Oriental Motor KX series

50/60 Hz power source

|

[ N

————-—{LJNISG/I

= |- ]

} 1

Z«phase pulse

1-turn pulse

Z5G

Forward pulse
{max. 20 KPPS)

Reverse pulse i
! 0 VeC

FX-1GM

ACIOQV =0 | o T
A~ ‘N\o——-——
power source ~€—o O O

—
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A 33K A Servo ready
! M SVRDY
: : comi
; et 3K B SvEND|<Serve end
N 1 R
- comz
,O'BK 5Y. c oo Zero-point signals 3
.
. COM3
33K D J—
1} "G}L{“‘ = DOG |—o o— |Near-point signals
; T
2V g Bl S TaRT 5 | AUTO stant
A F P
i »—-—-Df-————’Wv—-————— ~— STOP }|—o o—3 | Stop
s G "
D ————= MANU |—° oy | Manual
ot
Mﬁ- ZRN 1o o1y | Machine home return
; »-{)iﬁ—'vw—ﬁ—s-)-—i‘ FWD |~ o—i | Manual forward
“,—“'Dfi’\w—o(—s—)"i RVS |—o o— |Manual reverse
ST K
P AV & LSF |—p ot | Forward limit
. . O L
‘L »——f;{f—-'vm—--—— LSR |—p__g—4 | Reverse limit
Hﬂ%"’ X0 o o—4 |General-purpose input
! "-Df-"',—"-w-—-——’ X1 |0 o—1q |General-purpose input
”’w&g’g‘;{“‘—_“' X2 |—o o—4 |General-purpose input
';—M—"” X3 |——o o-—I |General-purpose input
. !
SVH4le™
5V <
5v— |
.
246 INC|
vC
FPO
¥ Forward pulse
Fp
coM4 <
RP i
! (- Reverse pulse !
RPO t
f i
: o cLr l
. Clear 1
; {__._______ coms |-
ﬁ . Ccoms L st24V
’ Yo /\/ General-purpose output
N Y! /\/—‘ General-purpose
: o output
- Y2 /\/ General-purpose output
; Y3 /\/—— General-purpose output
. 7 X Y4 /\/ General-purpose output
7 X Y5 /\/ General-purpose output
7 ___ROYIREADY
(Yo)

20KPPS /
3,000RPM:! [\

Lr_—_—U—:P

CHi

CH3




Oriental Moior EX series

50/60 Hz power source

|

4

Servo driver

EX[ J-ALZ Power unit built-in type
EX{ ]-FLZ Separate power unit type

tion

_-.{L{lec[f}—-—l
A 33K A Servo ready
! A SVRDY
comt P Do
e 3;3*'( 8 Servo end | 'o \
‘ SVEND : O, LN
1K oz :’ Positioning complel
O.SK% /«‘E 6V c s 1-turn pulse
. KX
3K COM3 N
. s D [ ear-point
1} ti;—"“ . DOG [—=o © signals
24V — U — A= START|—° o1 | | AUTO start
» 5 .
i p P Mt STQP =0 04 | | Stop
__{;%_'ZMA,..__*_..Q. MANU {-——>0 o—d4 Manual
- X4) Mo — Machine home
. [,~' (559 1 return
»—{){-—'VW——~—>—- FWD j—o o—q Manual forward
. T,
,._{;1_/:'.,%_‘2@_3. RVS |0 o—4 | |[Manual reverse
P K . 1 RDY
P Mty o —f—g—1 Forward limit
: D{'J A b LSR |—p__g—t | |Reverse limit
el %0 b General-purpose CeRr
D4 input .
AT VYV W— X) o o—1 | |General-purpose
' W e input SON
“‘Df"—g""g’z——"’— X2 o °—1 | |General-purpose
EEs e input
.___{;}._.AN«,..*_. X3 |0 o -
. . General-purpose]
input
sval<l
S5V+
o
! 5V— — Servo ON
24+ INC
=
FPO
' Forward pulse
FP
COM4 {7
RP
: | | Reverse puise
RPO
CLR
1
' { COMS o
Clear
COM6

S W
“T"5t024V
General-purpose output

RDY

FX-1GM

A 0.36deg/ P
i General-purpose output
vi puipose oulp 1,000 P/R :
vo —-——/\/———~« General-purpose output
Y3 __~—-/\/———~ General-purpose output ORI
va ___/\/._— General-purpose output FG
50K pps | u
Y5 /\/ General-purpose 3.000RPM CH3
READY output ﬁ [‘: v
(ye)
‘ W
. U §
B 50 1o 100 W; 1-phase 100 VAC <—& | oo Po—— R
Fah k
400, 750 W: 3-phase 200 VAC /LO__Z\O—— s |cNg
Power is supplied from the power unit o T
in the case of separate power source =
types.
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LN

I ra L— 3§

Lty z

P RU &

| RLZ | s

[ 5

1 C Ly 3
1 o

-

| A b

-1

B

" f S—

L FC

1-phase 100 VAC
or 3-phase 220 VAC
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Shortest Distance Movement Conirol

If the shortest distance movement control is required in a bidirectional conveyor belt, a DRV ROT
instruction (see page 38 ) may be used.

However some slight calculations are required o obtain the {rue mechanical movement assuming
that 1 turn of the conveyor makes 380 degrees.

{(Example)

Belt total lengih: 18 m

Motor revolutions to turn the conveyer 1 time: 1800 revs
Feedrate B is expressed as (360°/1800) x 10% = 200 mdeg/REV.

If the system umt (PARA No. 3) issetio"2"i.e., 102 deg. e.g. ADR + 1,000 would mean a movement
of 1,000 x 107 = 10°.

j—gx“lS 0.5 m.

Using this command, the conveyor moves 380

/’r

X3

o o

X5, and X6.

When PARA No.16 is set to "2°, it is possible
to use X0 to X3 and YO to Y5 as general-
purpose input/output, while using the digital
switch.

Ry

Input/output terminal sharing
@ Z
L

(1) ZRN, FWD, and RVS inputs are only used
MANULC AUTO
5 XG
j CICOT
B c p| el F

when the MANUAL mode is selected.
R
G
~—— L[N [se | = ]svmv]co\w [sver] come] pao [coms] DOG{START[STOP[MANU[ ZRN !Fwo|Rvs|LSF}L5R| xo] xi]xe] x3}

If the AUTO mode is used, such inputs may

be handled as general-purpose inpuis X4,
24v

FX-1GM
When PARA No.16 is set to 2"

(11
7

fffff
CECEE

e Jsv o+ [sv ot | v |20 Ve [FPO| Fp [come| re | Reo [ cLr [oous|cos
N )

%=
&

| Yo

=
ivevo valvs]

o]

MO

ND

=<
w

%5 g5 ] #4 %3 %z oy w4 GD
Ullfllll Iilll[ll illl%lll | Lol ol "[ [N leT[ &&ff % % % %
SRR | | e | D | b
CLL JULL JULL JTULL [ LLL TELT X0
[CC [CC "[coc oo [fer o rec X
[c [c [c [C [c [C x2
[ [ [ [ [ [ X3

./

» When parameter No.16 is set to "2*, the general-purpose ouiput Y6 is operated when the BLK instruction and EXT instruction
are executed.
I the other general-purpose outpuis YO o Y5 are operating for load drive, using the Ry relay to read the digital switches
breaks the load circuit.
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Reading Reference Parameters

The following two kinds of reference parameters are written to the system ROM of the F2-30TP;

Use the following key operation to read any of the parameters to the RAM of the F2-30TP, and modify
them to transfer them to the FX-1GM.

KEY
SHIFT

PARA for2

1:
2:

Servo motor setting reference parameter
Stepping motor setling reference parameter

0 Unit:;“;;m setting o 1 - 1 Motor system pulse unit
1 Pulse rate 2,000 500 PLS/REV In-
2 | Feedrate 2,000 2,000 um/REV, mdeg/REV, 10°! minch/REY | &
3 Min, setting unit 2 2 10 PLS (ADR K100 or 1,000 PLS)
4 Max. speed 100,000 5,000 PLS/sec
5 Manual JOG speed 10,000 1,000 PLA/sec
6 Bias speed 0 250 PLS/sec
7 Backlash compensation 0 0 PLS
3 ;i\;c:leration/deceleration 1,000 100 msec
9 Pulse output mode 1 1 A-type
10 Pulse logic 1 1 Negative logic
114 Rotation direction setting 0 0 ;?:lg:.nt value is increased with forward
12 Ultimate LS logic 1 1 Normally closed
13 Error judgment time 5,000 5,000 msec
1a Block designation 3 3 ?é%irgﬂ:fignation by the programmable
15 Position bias o 0 PLS
16 Setting of RDY output 0 0 PGU RDY output valid
17 STOP mode 1 1 STOP command valid
18 Home return direction 1 1 Address decrease
19 Home position address ] 0 PLS
20 :’;;‘az position return 50,000 2500 PLS/sec
21 Creep speed 1,000 500 PLS/sec
22 Down counts to home 10 100 Times
23 Count start logic 0 0 DOG input OFF - ON
Note: Reference parameiers of [1] are transferred inio the RAM of the F2-30TP before shipping.
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READY Signals and START Commands

READY signals (the wait state for START commands) generated in the PGU operate in the following

equivalent circuit.

[START commands are not accepted if a READY signal is not ON.]

Start enabled

l

START input from the PGU
or START command from a
programmable controller

L

Automatic operation start

!

START command OFF

Aux. devices are driven by
the programmable controller;
the M-code OFF command

and BFM #1, b5 are also
driven.

MANUAL Manual operation Error detection
| # i READY
#3,b1 #3,b6
MANUAL Block end #3,b5
# |
43,b1 #3,b0 OFF
Synchronizing wait
I
H
#3,b2 OFF
Remainin%]drive wait OFF
1
#3,bd
WAIT |(|M 0) OFF
H
#3,b8
WAITI 1MX)( OFF
]
#3,b9 OFF
#3,b7
MANUAL WAIT (M 0)
J‘} H M code ON
#3,b1 #3,b8
WAIT MXX
I
#3 ll:\‘Q
SET MXX OFF
1
H
#3,b10

b0 Block end

PGU executed an END instruction and is in
the wait state.

Any other

bi MANUAL

MANUAL input of the PGU is ON.

MANUAL input of the PGU is OFF.
(AUTO mode)

b2 Synchroniz-

The wait state before execution of DRV or
DRVC instruction in multi-axis synchronizing

OFF by a START command or DOG input

ing wait mode (BFM #1, b2 = ON). ON (BFM #1.b8 = ON).
b3  —
Remaining Temporary stop (PARA No. 17 is "1".) in the
b4 drive wait remaining drive mode OFF by & START command.
b5 READY As shown by the equivalent circuit above.
Error , OFF by a STOP command in the MANUAL
b6 deteciion Error code CE1 to CE20 is operated. mode.

b7 M code ON

As shown by the equivalent circuit above.

When an M code OFF command
(BFM #1, b5) is turned ON,

b8  WAIT M0

When a WAIT instruction or WAIT MO
instruction is executed

When an M code OFF command or a START
command is turned ON

be WAITM

When a WAIT M1 to M77 instruction is
executed

When an M code OFF command is turned ON

bi0 SETM

When a SET MO to M77 instruction is
executed

When an M code OFF command is turned ON
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Supplement Related to Instructions

(1) Combinations of drive instructions and address instructions

Shortest distance
. ADR K and ADR — are regarded as ADR +.

movement drive ADR + ¢ * DRV ROT " | Page 38
Absolute drive ADR = (1) ADR K and EXT K are regarded as ADR+. [ oAy ROT

EXT = Page 37

* DRV ABS 21t09,999
Relative drive ADR K (2) ADR = and EXT = are regarded as ADR K and
EXT K respectively.
(@)
Interrupt INT X VCH X
Remaining drive INT Y Page 41 Page 40 VCH Y
Multi-stage and fixed-speed

Interrupt stop ADR K DRV operation

EXT K » -

INT K 3 Page 41

ADR = vV ABS

EXT = DR
Multi-stage speed 1
positioning ég? * ® | brve ass

= ADR K NOP Page 39
ADR K @) BRVG EXT K
EXT K =

(2) Handling of sequence instructions

o « Instructions driven by coniact instructions such
AND CJ, CIN 5 as LD and LD} are called "coil instructions®.
LD AN ANB SET Y ° .
- .| RST Y Z When it is necessary to drive a coil instruction
LD OR ORB SET M £ unconditionally, use LD M100 (ON all the time
ORI WAIT M § during automatic operations).
SET =+, SETRAD, NOP, END o * Instructions which operate independently of
L, CALL, RET, RPT, RPE K the contact instruction are called "independent
LAB, JMP, SPD, T™MR %g instructions”.
ADR, EXT, INT,  VCH °%
SIL::\(/ o o After executing instructions such as BLK, DRV,
DRV sET v | 2 DRVC, CJ, and CJN, it is also possible to drive
RsT v | 2 coil instructions such as SET Y, RST Y, SET
SET M | 2 M, and WAIT M directly without using an LD
____” cJ, CIN WAIT M .—é_ M100 instruction.
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2-Axis Operations

This section following gives an example of a 2-axis operation when two FX-1GM units are connecied
to 1 FX series programmable controller.

To make holes at the 4 positions shown on the right;
¢ Operation proceeds in the directions indi-

cated by the arrows, and holes are made Y izoo » 500) \(500 » 500)
at points (2), (3), (4), and (5). (Interpola- (4
tion is not provided.)
* M codes are designated for X-axis move-
menis only. WAIT instructions are used
for Y-axis movements. Y-axis READY sig-
nals are used by the programmable con- 200 100
troller as the conditions for aux. device i\ » 100) | (600, 100)
actuation. @) (3)
= By making programs on the FX-1GM com- X
mon to the X and Y axes (using the same (0.0
step numbers), it is easy to waich the
programs on the screen. This also makes
the sequence programs of the program-
mable controller simple.
(Programming on the PGU side)
Unit No. 0 (X axis) Unit No. 1 (Y axis)
0 BLK K 0 0 BLK K 0
Home position 1 LD M 101
1 LD M 101 )
return completion o cl K 054
2 cJ K 254 3 DRV | ZRN
S | DRV | ZRN 4 | seT | RAD
4 | SET | RAD 5 | LAB | K 254
5 LAB K 254 A ADR . 0
6 | ADR | = 0 (1) 7 | DRV | ABS
M _7 DRV | ABS 8 ADR + 100
8 ADR + 200 @ 9 bRY | ABS
@ 9 DRV | ABS o | WAIT
10 | WAIT M i |M220 ON ;
NOP is also
11 ADR + 800 " ADR * 100 usable.
3 12 DRV ABS @) 12 DRY ABS ?s%ilies also
13 | WAIT M 1 |M220 ON ’
. 13 | WAIT
NOP is also
14 | ADR 1+ 600 | sable. 14 | ADR | + 500
(4) 5 DRV ABS NOP is also (4) 15 DRV ABS
usable. 16 WAIT
16 | WAIT M 1 |M220 ON .
NOP is also
17 | ADR | « 200 17 | ADR |+ 500 | sable.
(5) 18 | DRV | ABS 5) 18 | DRV | ABS lr:gzlf also
19 | waIT M 1 |M220 ON ‘
(1) 20 | DRV | RAD 19 | WAIT
21 | END (1) 20 | DRV | RAD
21 | END
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{(Programming on the programmable controller side)

Block K 0 designation

M8000 FNC 79
;1 BUNmonitor |
1 | TO } Ko I Ko [ Ko I K 1 l (Special unit No. 0)
{70 [k1 [ko [ko [ ki1 | (SpecialunitNo.1)
M8!OPOORUNm0mto, @ BEM# 1 b7 b6 b5 b4 b3 b2 bt bo
w( - -
PGU No.0Oand | Quiput | Input | M code Sto Start sM:cnk:ri):isz- Continue
. mode No.1unils| yranster | transfer | OFF P Y ing Loop | Step
M8000 T M207 M206 M205 M204 M203 M202 M201 M200 *3
L M202 Programmable
-~ coniroller
M " 0 Start
1 M203 BFM# 3 b7 b8 b5 b4 b3 b2 b1 bo
M8000 M code Remaining . Block
iy @ l O | Error | READY | "0 RERS | — | Syncwait [MANUAL| 508
M8000 No.Qunitto PC  M217  M216  M215 M214 M213 M212 M211  M210 *#4
| @ No.1unitto PC  M257 M256 M255  M254  M253  M252  M251 M250 *2
X001 giop
Il M204
M8000 FNC 78
I { FROM | K 0 | K 3 | KaM210 | K 1 | BFM #3 (unit No. 0) — (M217 to M210) *1 above
—— FROM | K 1 | K 3 | K2M250 | K 1 | BFM#3 (unitNo. 1) (M257 to M250) *2 above
FNC 79
—— T 0 |Ko |K1 |Kem200 | K 1 | (M207 to M200) — BFM #1 (unit No. 0) *3 above
——— T O | K1 |K1 |KeM200 | K1 | (M207 to M20O) — BFM #1 (unit No. 1) * above
FNC 78
M-code read
FROM | K 0 K5 |Kamze0 | K 1 | Mocods (unit No. 0) — (M227 1o M220)
M217 M220 M255
1} {} i F——— @ Drill down
M-code M-code Unit No. 1 rill lower limit
ON M1(No.0) READY | X002
—‘—‘“’—‘ SET } M205 l M-code OFF command
“ X003 M210 M250 M215 M255 M216 M256 M211 M251
e | e e H——————(M o )stan
Drill upper Block end READY Error detection MANUAL
limit No. 0 No. 1 No. 0 No. 1 No. 0 No. 1 No. 0 No. 1
X000 M210 M250
I 1 1 See page 134 for applicable programmable controllers.
Start button Block end Lower Upper
Start  Stop  fimit  fimit
M-code ON M-code OFF command cancel Zl‘ g‘_ Zﬂ ZH
312 | RsT | M205 | f 7 7 ¢
M217 | com | xo00| x001 | x002] x003]
END Programmable controller EX—1CM | FX—1GM
To control each axis independently, provide an ICOW‘ YOOOI YOO1] YOOZ‘ YOOZ’]
aux. relay for BFM #1. No. 0 No. 1
Drilldown for Xaxis forY axis
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Teaching in the Automatic Step Operation Mode

Using the signal step flag M103 (see page 28), position constanis can be changed more easily when
READY is ON while trial-running the program even during automatic operations. This feature had
been available in the TEST mode when MANUAL input was ON (manual operation). Use the following
procedure;

[Applicable versions: F2-30TP ROM version V1.2 (October, 1988 and after)]
{Operating examples)

First, switch the PGU 1o RUN and sel the TP to monitorn:

KEY 10 0 0 | « Current position
SHIFT | | CPU - A D R + 1 0 0
Change to the TEST mode:
10 « Current position
- A D R + 1
JOG operation:
8 3 0 3 0|« Current position

-~ A DR +

Change the program constant to that of the current position:

e

8 3 0 3 0 |<} Current position
]
- A D R + 3 0 3 0]«

Pressing the GO key increases the step number by 1. The ADR K instruction,
which is used to confirm overwriting, switches to an ADR = instruction,

Return to the MNT mode:

10 3 0 3 0|« Currentposition

Hereafter, pulsing the start input will advance the program execution ic the next step.

Note: Remember that this the TEST mode is while the PGU is in AUTO mode.

Hence, the oulputs Y0 to Y6 may become ON; in addition manual DRV ZRN and fixed length
feed on the TP are invalid.
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Transfer to the next step

M-Code Data Handling

PGU program Sequence program
| NE8 I8 Y s S
WAIT M53 a4 & & & & & & 8
> @ (12) 3) =22 2 2 2 2 =2 =
(SET MS3) [FRoM | Ko | K3 | kem2io | k1 || {0 Jo 1 [1[o[1]o]1]
(4) Execution pau |@ BFM# 367 — N217 128 64 (32) (16) 8 (4 2 (1
BFM# 5
b b5 b6 b3 b2 b b ——1{FROM | Ko | K5 | Kem2eo | K1 |-
BFM# 5 — K2M220
Lol Lilelifol]| | >0 5
128 64 (32) (16) 8 (4) 2 (1) ~eode @)
] peco [ m220 [maoo [ K7 | R 3 Sls18
@i to © o B0 O
BFM# 3 b7 ON = = Z|E|=E
(M-code ON signal) L (5)
M353
| < (6) . @) | operation
BFM# 3 b 7 OFF (10) 1 Q) quggevlce completion
. ey o.
(M-code ON signal) g M-code OFF command operates. z:?:;;d
P .
(11) START command E w SET | M205
e (PGéJF'ﬁrminfl input) 9 © ®
T~ j\or #1 b3
s {
When a SET M53 or WA Ot 70 | Ko | K1 [Kem200 | K1 |
MB3 instruction is used In - Q| (13) ]
the LOOP or CONT mode, © M217 (14
a START command is not =
necessary. M205
M-code ON M-code OFF command

{Differences between WAIT M and SET M instructions (See pages 18,20,35,43))

WAIT (M 0)

Then, M-code data (BFM
#5) is generated and the
M-code ON signal turns
ON.

After the aux. device
operation is completed,
unless the M-code ON
signal is turned OFF by
an M-code OFF com-
mand (BFM #1 b5) etc.,
the next WAIT MO, WAIT
M, or SET M instruction
is not executed, and the
wait state remains ON.
(M-code ON signal OFF

WAIT MXX

XX =01to 77
Octal number

M-code ON signal is OFF.

When a WAIT
MO or WAIT M
instruction is
executed, the
READY signal
turns ON and
the START
command wait
state is set.
(AFTER mode)

When a START com-
mand is given, the M-
code ON signal is
turned OFF automat-
ically in the PGU.

After the M-code ON
signal is turned OFF,
give a START com-
mand.

When an M-code
OFF command is
turned ON, the opera-
tion starts automat-
ically.

SET MXX

XX =00to 77
Octal number

wait state)

The READY signal does not turn ON,
and the operation goes to the next step
without a START command.

(WITH mode)

However, if a WAIT MO, WAIT M, or
SET M instruction exists in the next
step, the wait state is set until the M-

code ON signal is turned OFF.

]
PGU mode
STEP mode
LOOP mode
CONT mode
P
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Unit Systems for Parameters

PARA No. 0 "1"
Motor sysiem units

Not related to pulse rate
A and feed rate B.

Movement amounts

Composite system uniis

PARA Neo. 0 "2"

PARA No. 1 Pulse rate

A =1 1065,535 PLS/REV

PARA No. 2 Feed rate

B =110999,898 um/REV

PARA No. 0 "0"
Machine system uniis

[

designates the number of pulses
per motor rotation {o be generated
by the PGU.

Feedrate B um, mdeg or 10
inches per motor revolution is

mdeg/REV calculated by the user. The unit

10" inch/REV

Movement amounts

PARA No. 7 Backlash compensation
0 o 65,535 PLS

PARA No.7 Backlash compensation
01065535 pm

mdeg

10 minch

PARA No. 15 Movement distance
compensation

01065535 PLS

PARA No. 15 Movement distance
compensation

010 65,535 um
mdeg
10" minch

Command units

Command units

Same as above

PARA No. 3 For ADR instructions

"or 10° PLS

b 10?2 PLS <« ADR K100
- 10 PLS makes 10,000
30 10° PLS

PARA No. 3 For ADRinstructions

"o imm ideg
" 0.1mm 0.1deg
2t 0.01mm 0.01deg
"3 0.001mm 0.001deg 0.0001inch

Home position address
0 to 999,899

Cornmand unit is as designated by
PARA No. 3.

Home position address
0 to +999,999
Command unit is designated by PARA No. 3

system selected here is used for
the following calculations.

Unit of pm. mdeg, or 10 “inchis
used in accordance with the selec-
tion of feed rate B.

Unit of um. mdeg,
or 10 inch is
used in accord-
ance with to the
selection of feed
rate B.

Speed commands

Speed commands l Speed commands l
PARA No. 4 Max. speed PARA No. 4 Max. speed Units
10 to 100,000 PLS/sec *1 1 to 153,000
PARA No. 8 Manual JOG speed PARANo. 5 Manual JOG speed cm/min
1010 100,000 PLS/sec *1 110 153,000
PARA No. 6 Bias speed PARA No. 6 Bias speed 1Cdeg/min

0 1o 100,000 PLS/sec

*2 010 15,300

PARA No. 20 Home position refurn speed
10 o 100,000 PLS/sec

PARA No. 20 Home position return speed | inch/min

*1 110 153,000

PARA No. 21 Creep speed
1010 10,000 PLS/sec

PARA No. 21 Creep speed
*2 110 15,300

Command value must
bz equal to or less

than that obtained by
the following formula:

Noie: (Speed command value) x

Ax1g?
B x60

< 100,000 or 10,000 PLS/sec.

ad e

-131 ~

Unit 02 um. mdeg,
or10™” inch is
used in accord-
ance with the
selection of feed
rate B,



Outline of FROM/TO Instructions

Communications between an FX series programmable controller and an FX-1GM PGU are controlled
by the FROM/TO instructions of the programmabile controller. (See page 134 for applicable program-
mable controllers.)

FNC 78
FROM

X010 mi m2 D ) n

H]-..___{ FROM | K2 | K6 | D120 | K¢

BFM read

Read command  Reading from special unit No. 2 BFM #6 to #8
— 4 word data is transferred to programmable controllers D120 to D123.

mi : Special unit number or block number

( Units such as an FX-1GM, FX-4AD, FX-2AD-PT, FX-2DA, and FX-1HC are numbered
No. 0 to No. 7, beginning with the one nearest the main unit. )

m2 . Head designating number (m2 = KO to K31) of BFM

: Head element number of the destination of transfer. T, C, D, KnY, KnM, KnS, V, and
Z can be designated.
(Index registers V and Z can be used for qualification of element numbers.)

n ¢ Number of transfer points ( in units of 1 word with 16-bit instructions.  n = K1 to K32 )
In units of 2 words with 32-bit instructions. n = K1 to K16

FNC 79
TO

X ot m1 m2 (S8 e) n
E{ ———— 710 K 2 Ko | b1z | K1

BFM write

Notes:

(1) Putting

Write command  Writing from the programmable controller’s D112 to special unit No. 2 BFM #0.

m1, m2, n: Same as above.

: Head element number of the source of transfer. T, C, D, KnX, KnY, KnM, KnS, V, Z, K, and H
can be designated. (Index registers V and Z can be used for qualification of element numbers.)

makes a 32-bit instruction, and putting §

makes a pulse execution instruction.

Each instruction can be used in 4 combinations.

(2) When X010 or X017 is OFF, transfer is not executed, and the daia in the destination does
not change. When a pulse execution instruction is used, transfer is executed only when
the instruction drive input state is switched from OFF io ON.
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Reading Two Data Quantities from Digital Switches (When the Data Quantity Exceeds 6 Digits)

When addresses are externally designated using digital switches (DSW), or when the speed and the
number of repetitions as well as addresses are designated using the new feature provided by this
version, there often occur some cases that the whole amount of daia cannot be designated by using
a DSW which has only 6 digits.

In such cases, an external relay Ry can be connected to read two data quantities through a DSW,
(Example)

When the movement amount uses 5 digits and a speed command uses 3 digits:

[

[coms] [xo]x1]xz2]x3]

v
EL)

[coms[vo[vl vzlvs[va]vs]vs[

e

24y

d

F2-30GM

Ry
f ®) ; , ~
[ I # e L\) 4\O\$ ‘\o _ |Relay MY4
pos— BT R T "% o % |or equivalent
va Y3 Yy2 Y v Yo S R R A
-2 CH4 %3 EX # 1
i, %ﬁ iﬁs %ﬁ %i j|Socone
OO e e e et s
(ge fec pcc  pre ree x2
(L 7¢C ¢ ¢ ¢
i [ L [ { xo ¢ C
- Y2 Yi Yo
#3. o F g2 P LB
' i i Z?) 1’£ %}: %i:%[ ;gzi%zi zé First quantity
T OO T s
e pec [ee X2
([T (¢ X
C L [ X0
Program exampie:
BLK K 0
SPD X 32,100 First quantity is read. (Speed setting)
SETY 5 Ry ON. Switching for reading the second quantity.
TMRK 2 Wait 20 msec for the relay operating time.
EXT K 54,321 Second quantity is read. (Address setting)
RSTY 5 Ry OFF
DRV +
END

+ By using Y6 for switching, up to two DSWs, each having 6 digits, can be utilized.
(When Y8 is used, set PARA-16 RDY output to *1" to make Y6 a general-purpose output.)
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Applicable Versions

Make sure the versions of the FX series programmable controllers, FX-20P programming panels, and
F2-30TP teaching panels are applicable before using these units.

[FX series programmable controllers]

Versions V2,10 and after are applicable. (Contents of special data register D8001 in the program-
mable controller must be K20210 or higher.)

[FX-20P programming panels (HPP)]

Versions V2.10 and after support FROM/TO instructions and are applicable.
(V2.00 supporis FROM/TO instructions. However, only word devices can be used for writing to
sources and destinations.)

[F2-30TP teaching panels (TP)]

Versions V1.3 (March, 1989) and after are applicable, and all functions are usable. Versions
released before V1.2 have function limitations as shown below.

O : Usable functions X : Unusable functions

X 0 0 SPD | instruction (see page 32) (3)X70 to 77 (4) X1 to 654,321

X o] 0 EXT instruction (see page 33) (2) x70t0 77 (4) K70 to 77

X 0] 0 OR instruction (see page 42) Used for adding and subtracting
numerical value instructions.

X 0 0 RPT | instruction (see page 46) (2) X70 to 77 (3) X1 to X6,543

X X o] PARA No. 23 (see page 25) Count start period  Setting: "2°, "3"

X X 0 PARA No. 17 (see page 27) Stop mode  Setting: "2*, "3"

X X 0 INT 1 instruction (see page 41) (2) KO to K& (4) K440 to K444

X X o] Teaching in the automatic step operation mode (see page 129)

X X X PARA No. 0 (see page 22) Unit system setting Setting: "2"

X X X PARA No. 14 (see page 27) Block designation Setting: "4" {o "15°

X X X PARA No. 18 (see page26) Horqe position return direction
Setting: "2°, 3"
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Responses of Each Signal

The responses of each signal of an FX-1GM are described using the programming example given

below.

(Programming example:)

0 BLK K 0

1 ADR K 10

2 DRV +

3 WAIT M 1
4 DRV +

5 END

10 pulses are output.

Waits for an M-code OFF
signal from the program-
mable controller.

START command (START)

Pulse output (FP)

Input filter IBLK ADR DRV

Pulse output

Parameters

No. 4 Max. speed: 500 PPS

No. 5 Bias speed: 500 PPS
Others

Used in combination with a programmable controller.
The SV END signal is always kept ON.

M-code OFF

WAIT M1 commandwait DRV  Pulse output IEND

-
3ms Ii ms| Imsp ms[

20 ms

|
WTms 1ms

20 ms Hut

Inputfilter I
)

+1 msec or more
(bomowandOFFJ 2 9 10

Pulse output (FP)-code ON (on PGU)

ﬁ_ﬁ._.ﬂg ﬂ“’ B

(BFM #3b7)
M-code OFF (on PC)

Command is given from the PC after the
aux. device operation is completed. A

)

f—?*

(BFM #1b5)
READY (Y6)

Input Filter Times

4

* PC’s operation cycle

-

PGO 1us
DOG 0.5 msec
Other than the above 3 msec
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Timing for Fetching from an External Digital Switch

PARA No. 18 is used to designate the home position return direction. This is also used for selecting
the timing for feiching the signals from an external digital switch. Either timing of 8 msec/digit or 84
msec/digit can be selected by using an F2-30TP (version V1.3 or after).

Setting "0" Current address increases. 8 msec/digit
Setting "1" Current address decreases.

Setting "2° Current address increases, 64 msec/digit
Setting "3" Current address decreases.

* The following shows the exiernal digital switch input timing when the PARA No. 14 (block
designation) setiing is "2";

B ms *1

i ~f

i 1
PGU Y4 (1st digit) ‘ 41st digit is read.

I Bms ™1 ]
PGU Y5 (2nd digit) # 2nd digit is read.
3ms [F2 3me |72

PGU X0 o X3 (daia input) >< 1st digit data >< 2nd digit data ><

*1: 8 msec when PARA No. 181is 0" or *1*, and 64 msec when it is "2° or "3".

*2: Input filter timing

¢ The same timing is used for daia fetching from an external digital switch when an SPD, EXT, or
RPT instruction is used.

» Usually a timing of 8 msec/digit is selected for fetching data from an external digital switch.

When output data of a programmable coniroller other than the FX series is feiched through the input
channels of the PGU, as shown below, and if the response of the programmable controller is slow,
select 64 msec/digit io improve the timing of the 1/O operations between the two.

Y 4 X 10 When X10 is ON, the 1st digit of data is output
Y 5 X 11 fo Y10to Y13.
General When X11 is ON, the 2nd digit of data is output
FX-1GHM X0 v 10 Pprogrammable to Y10to Y13.
(PGU) controller
X1 Y i1 After X10 or X11 is turned ON, data has to be
X2 Y12 output within 81 msec (64 msec - input filter 3
msec).
X3 | Y 13
(a)
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When Making Connections Using Extension Cables

Special units and blocks such as pulse output units, analog input blocks, analog output blocks, and
high-speed counter blocks which are operated by FROM/TO instructions can be connecied directly
to the main unit of an FX series programmable controller or to the right side of other exiension blocks
or units. Up to 8 special units and blocks can be connected to 1 main unit, and they are numbered
as Numbers 0 to 7 beginning with the one nearest the main unit.

X 0~X 27 X 30 Special block Special unit X 40~X 57 Special block
~% 37 Y 30~V 47
TZ§?$'W § | [, i (o) (o] R S | o o) [ BB
sz/:! if iz y %ﬁg@ FEE’ & || ummran)’ |
FXEEX. FX-44D
S T T 1
O A e A R TAREET

To connect an extension cable to an FX-1GM pulse output unit, open the panel cover (1) and remove
(by breaking the attachments) the fixed protective cover (2) of the cable outlet on the lefi side of the
FX-1GM pulse output unit. Open the cannector cover (3) on the extension unit or block, and then

connect the extension cable.

RIELSEE FX-1GM

T POMER
I READY
C3CPUE

e (M 3

5%

R

R

i

-
x5
G

W R

MITSUBISH!

l— [8V7]
/ Ja

Break the 3 plastic attachments (marked *).

8

s
R

R

57

P

There is a projection on the extension cable
connector to ensure it is correcily inserted. Fit

this projection in the opening on the lefi side of

the extension connector when connecting the Opening

cable. ~a Extension
connector

BRAIRRRAIRRB®
RORORRIRAR®
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Under no circumstances will Mitsubishi Electric be liable or responsible for any
consequential damage that may arise as a result of the installation or use of this
equipment.

All examples and diagrams shown in this manual are intended only as an aid to
understanding the text, not to guarantee operation. Mitsubishi Electric will accept no
responsibility for actual use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you
must satisfy yourself as to its suitability for your specific application.
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